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Happy,
Happy

Birthday 80
Proof Noles
The editors look al three years of 80
Micro.

A Look Back
Remembrance of things past and
ruminations on things to come.
David Lien

Know Your
System

Ass('mbl~'·Language Primer
Bored by Basic. but unsure about
laking the plunge to Assembly
language? Bill Barden may give you
just the encouragement you need.
Bill Barden, Jr.

Word Processing Guidt.·
Word processors ease the task of
producing letlers and manuscripts,
but you must find one that fils your
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44.

50.
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70.

78.
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system and your needs.
Dan Robinson

The Data 8a~e Explained
Introduction to data bases-every
thing you need to know explained in
plain English.
Wynne Keller

Insure Your ComllUler
Remember to purchase insurance
lor your computer. You'll need it
when lightning strikes!
Thomas McDowell

Disk Mysteries Revealed
Debating on whether to upgrade to a
disk system or keep your faithful
cassette player? If you have any
doubts, read lhis article.
Michael F. Morra

Binary Breakout
Now you can understand the lan
guage of your Model I, III, or Color
Computer. It·s simple.
Richard E. Esposito

Nine Programmin~ Tricks
Try these shortcuts for faster Basic
programming-easier backups,
macro commands, renumbering,
cross·referencing, and block moves.
David D. Busch

The Sum of Its Parts
Acquiring proficiency at writing a
Basic program requires first think·
ing through the program and then
outlining the needed steps.
Spencer Weersing

Linear Programming
This method is usualiy used by
mainframes to solve complex prob
lems. Dr. Clapp gives a simple dem
onstration, so you can use it, too.
David Clapp

Model III Itelalin Files
The drawbacks of direct access files
can be overcome by using relative
files accessed by the scatter technique.
Andrew Rucks

Towards Hetter Programming
Improve your programming tech
nique by applying these straight
forward methods-Program Devel
opment Language and the Scientific
Method.
John T. Blair

%.

128.

130.

~

144.

148.

156.

~

164.

~

176.

178.

NODOS80
Who says cassette users can't have
some of the features of disk operat
ing sytems? It certainly isn't Tom
Quindry or 80 Micro.
Thomas Quindry

Storm Tracker
Forecast the landfall coordinates of
an oncoming tropical storm or hur
ricane to see how much danger the
storm poses to you.
Charles C. Williams

6502 10 Z80. Bil by lIil
If you've. ever wanted to convert
those 6502 Assembly-language pro
grams to run on a zao computer.
here's a piece on how it's done.
David S. Peckett

Super Spuoler
Here is a solution to the problem of
being unable to use your computer
while it is printing.
Ron Balewski

Election
Election teaches students about
campaigning by introducing them to
several facets of elections such as
budgets and stands on issues.
Robert Jacobs

To Boldly Go ...
A unique application for your
microcomputer, this menu-driven,
Basic package will help amateur
astronomers and other stargazers.
Joey Robichaux

()ala~cope

Like an oscilloscope for software,
Datascope reads data bit by bit, let
ting you recover data from glitched
tapes or see data on tape.
Dennis Ridgway

"ick a Card _..
This program won't pull a rabbit out
of a hat, but it will amaze and puzzle
your friends.
Norman Efroymson

AND ...OR ... NOT
Boolean logic is a powerful pro
gramming tool. Here's how it works
and what it's used for.
Jeffrey Myers
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186, Permanent Sound
Avoid cluttering your work space
with wires and cables and install
this internal sound mod.
Richard C. McGarvey

190.

~

Android Picture (.;allcry
Here's a new game for you! It seems
that there are no humanoids left on
the planet Rehabul. Who will take
over dusting the art gallery?
Mike Cook

240. Making Labels
Producing custom labels has never
been easier. Written in Basic, the
program can easily be modified to
work with just about any printer.
William Nelson

244. Tw()~Person Space Bomber
~ In Space Bomber, one player de·

fends his planet from bombs being
dropped by his opponent.
Dale Chermak

306. Fly Like an Eagle
This simulation of a sailplane race
can show you the excitement of be
ing at the controls.
fan conn

316, Calalog Your Files
~ You need not hassle with filespecs

any longer. Instead, install this
cataloging routine in programs that
maintain sequential filespecs.
Jane Goodale

196.

200.

208.

213.

216.

220.

228.

I,~;;.,I

238.

~

Usin~ IlEHN
The OEFFN statement lets you
create your own functions. Using it
simplifies programming and saves
memory.
Ralph Rideout

Catt'~orit's

Categories is playable without a
computer, but this program adds
new dimensions to the game.
Glenn Collura

Number Your I)rogram Listings
It's much easier to handle those
long, long program listings when
they are numbered.
Joe Edwards

Brainstorm
This game challenges you with
number sequences. just like the 10
tests you took in school.
Richard Ramella

More Memo!)' for Peanuts
Adding memory to your Model III is
not as hard as it seems, so don't be
intimidated. But remember, you may
void your warranty.
James Schaefer

Fast Tape Operaling Snlt.'m
FTOS lets you use disk commands
to increase the speed 01 storage
time in your cassette system.
Michael Pollard

The Glamour of Grammar
So your students don't appreciate
the finer points of grammar? This
program will let them learn the rules
and have fun at the same time.
George Stone

Avoid the Oanger of Dirty Disks
Keeping a disk system clean has
never been easy.
Dave Grimes

253.

~

264.

Ii@iI

274.

278.

284.

288.

298.

300.

l)ual~Voice Music S)'nthl'Si:tcr
Those of you who are bored with
your computer playing only one note
at a time can learn how to get multi
ple notes through software.
Lee Morgenstern

Flexeat, Your Basic OUM
Wouldn't it be nice to use one data
base manager for all your filing and
retrieval needs? Flexcat fits the bill.
Lawrence A. Terre

Math Hangman
Math Hangman is a game that enter
tains you as it helps you develop
your mathematical skills.
Tim Knight

Smarteat
The Lynx modem and Emterm soft
ware make an impressive communi
cations package. Smartcat makes
this combination even more powerful.
Irwin Rappaport

Long, Long Division
Teach your kids (or yourself) long
division. Your Modell makes a good,
patientlutor.
David Cecil

Almazar I
Visit the 72 rooms of Almazar Part I,
collect the treasure, and reach the
next dimension.
Winston Llamas

Rapid Random Access
Find specific records quickly, even if
your files contain 5,000 or even
10,000 records.
Karl Townsend

Auto Dial/AulO Answer
This addition to your modem will
make your computer answer and
dial your phone automatically.
Alan Moyer

320. Director)' Information, Please
No disk directory can suit every·
one's needs. But this one, wrillen for
LOOS, has enough flexibility to be
adapted with relative ease.
Charles Knight

326. Tiger Graphil's
The IDS Paper Tiger is an excellent
graphics printer. Here are some
graphics techniques in Assembly
language, Basic, and Pascal.
Dan Robinson

366. Cobol on Your 80
Learning a new computer language
can be a long tedious process, but
this article leads you painlessly into
the confusing world of Cobol.
Sam Perry

392. Disk Tiny Pascal
Did you have to abandon all your
cassette-based Tiny Pascal pro·
grams when you upgraded to a disk
systern? David's got the answer.
David M. Silver

398. Reload 80
A primer on how to use this shortcut
to getting the most out of this issue
of 80 Micro.
Art Huston

Color
Computer

408. Teach Your CC New \Vords
Add commands, statements, and
functions to Color Basic and gain
more computing power.
Allen Curtis

80 Micro, Anniversary 1983 • 5



469. HiJ:;h-Res Alphanulneril's for Ihe
Color Computer
Make up your own character sets in
high resolution on a TRS·80 Color
Computer with 16K.
Scott Norman

442. Colorful Language Instruction
The Color Computer can be a useful
tool in language instruction, Here's
a graphic depiction of how the
mouth makes certain sounds.
Alan F. Lacy and David Gorden

472. Teach Your Computer 10 Talk
What will your Color Computer's
first words be? Here's a step·by·step
method in Assembly language 10 get
you and your CC speaking.
Richard Seymour

eo\Ofoad \ef\ses.
\damage\he

3..0

416. Games in Color
These games for the Color Com·
puter will test you. amuse you, and
frustrate your friends!
Robert Toscani

427. 3-U for Real
Until now, 3·0 has been a misnomer
lor CC graphics, Our CC expert has
done the groundwork lor real 3·0.
It'll come out and grab you!
Dennis Bathory KitSl

436, Somclhing-ur-Other 3·1)
With great perseverence, Jake Com·
mander has come up with this
stereoscopic 3·0 program that
features a rotating cube in two
colors,
Jake Commander

440. Solitary Maneuvers
In this follow-up to Colorful Maneu·
vers, the computer is the opponent.
James Wood

478. Five Games for 4K
Don'l despair if your Color Com
puter has only 4K of memory; you
can still play graphics games.
James Wood

482. Reconcilc with Color
Organize your checkbook and recon
cile bank statements with this Color
Computer program.
David Dacus

486. Expanded Color Capabililies
The Color Computer can now
display green, blue, red, and black
on the screen at one time.
James Wood

Index
488. 80 Index. 1980-1982

80 Micro has pUblished hundreds of
articles and reviews in the past three
years. Here's a list of them.

400. Load 80 Index
Here's a handy list of all programs
on Load 80.

526. User Groups
Wanl to find the clubs in your area?
Check this out.
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Model II II_P_er_i-"----ph_e_r_al_s_
The Art of Encoding and Decoding 572.
If you would like to keep private cor
respondence private, this program is
for you.
Karl Andreassen

PUBLISHER/EDITOR
Wayne Green

EXECUTIVE VICE PRESIDENT
Sherry SmYlhe

ASSISTANT TO PRESIDENT
Mall Smith

GENERAL MANAGER
Debra Welherbee

ASSISTANT PUBLISHER
Jell DeTray
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Roger Murphy
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603·924·9471

Palricia Ferrante
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Ginnie BouClrieau
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Penny BrOOkS. Mary Harlwell: Sales:
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New England Adverlising Represenlative:
John A. Garland. Frank Surace. Garland
Associates, Inc., Box 314 SHS. Duxbury.
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PRODUCTION
Nancy Salmon. Manager. Michael Murphy.

Assistant. Frances Benton. Connie
BUrlon. Phil Geraci. Donna Harlwell, Ruth
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TYPESETTING
Marie Barker. MelOdy Bedell. Sara Bedell.
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Haines. linda locke, Debbie Nulling,
Karen Stewart Susan Weller

DESIGN
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Susan Stevens. Donna Wohllanh

The left bracket, I, replaces the up arrow
used by Radio Shack to indicate exponen
tiation on our printouts. When entering
programs published in 80 Micro, you
should make this change.

80 formats its program listings to run
54-characters wide, the way they look on
your video screen. This accounts for the
occasional wrap-around you will notice in
our program listings. Don't let it throw
you, particularly when entering assembly
listings.

Article submissions from our readers
are welcomed and encouraged. Inquiries
should be addressed to: Submissions
Editor, 80 Pine Street, Peterborough, NH
03458. Include an SASE for a copy of our
writers' guidelines. Payment for accepted
articles is made at a rate of approximately
$50 per printed page; all rights are pur·
chased. Authors of reviews should con
tact the Review Editor, 80 Pine Street.
Peterborough, NH 03458.

How 10 Buy a Prinlcr
Epson, IDS, Okidata, NEG-which
do you choose? Jim Hansen is an in
dustry insider who can give you
good advice when printer shopping.
Jim Hansen

578. Suppress Those Demon Transienls
Transients, surges, power outages.
and the like can destroy data and
damage your hardware.
G. Michael Vose

582, Inlo Ihe 232
Ever wonder about the RS-232 port
on the back of your micro? Just how
does it receive and send data? Stay
tuned. Howard·s got the scoop.
Howard Miller

586. Ribbon Rewind
Save money by rewinding multi·
strike carbon ribbons for your daisy
wheel printer.
Dan Keen and Dave Dischert

588. Homebrew Green Screen
So you want to add a filter to your
video screen, but you think they are
too expensive? Follow these direc·
tions and build your own.
James Conroy

590. Coping wilh Casst'lIcs
You will peacefully co·exist with
your cassette recorder if you follow
these tips and perform these
maintenance procedures.
Richard Whitney

592. Ultimate Joyslick Inlerface
This joystick interface is not only
cheap, it is easy to build and pro
gram for.
Donald E. Michel and Art May

IIRKSEL
What could be worse than acciden
tally pressing the break key when
running a Basic program on your
Model II? Worry no more by disa·
bling break using Debug.
Jim Barbarella

546. Mod II I>isk Index
Indexing your Model II disks will
eliminate confusion the next time
you look lor a program.
Charles R. Perelman

554. Compress. Mod II SI)'ll'
Are your Model II programs too
long? This program takes out
spaces and remarks.
Charles R. Wood

558. Take a I.cllcr
Draw large block letters using
regular size letters, any printer, and
a Modell!.
James Barbareflo

564. Inveslmenl Advisor
Determine the profit margin of an in
vestment by computing its internal
rate of return.
Charles R. Perelman

538. Model II BII~incss Uar Graphs
Your Model II can produce bar
graphs like those the Models I and III
generate.
Richard Harkness

536.

530.

80 Micro, Anniversary 1983 • 7



PROOF NOTES
The editors look at the issues

There's
no end
in sight

Jim Hansen is an engineer who de
signs printers for microcomputers, so
when he tells you what to look for in a
printer, you know he knows what he's
talking abou!. After reading his ad
vice, you'll feel confident when dealing
with primer salesmen and reassured
that you'll make a good choice.

The need for voltage suppressors is
often overlooked by micro users. It
takes only one good elee"ieal surge to
zap a disk, or only one lightning strike
to burn out your computer. This inex
pensive peripheral could be one of the
best investments you'll make.

When we asked Dennis Kitsz to write
a stereoscopic 3-D program for the
Color Computer, his eyes lit up. Den
nis has long lOuted the Color Comput
er as a technical marvel, and he jumped
at the chance to do something new with
it. Even ifyoll don't own a Color Com
puter, you will find his explanalion of
ho\'o,' 3-D works interesting. In fact,
we've published two sets of phOIOS that
you can see in 3-D even without using
the special glasses.

Jake Commander, our own techni
cal wiz, was also eager (Q try his hand
at 3-D. But Jake, having a reputation
to uphold, had to break new ground.
Even without the 3-D, Jake's program
is interesting for its rotating-cube
graphics techniques, It turned oulto be
more \york than he expected, but you
should find his effons worthwhile.

The Fulure

Someday, 80 Micro's growth will
level off-it's inevitable. BUI at Ihe
moment, there's no end in sight.

Not only will we be publishing more
articles each month, but the qualily of
those articles will be better. We've been
impressed with the submissions of late,
and to give you an idea of what to ex
pect in the near future, here is a sample

H erc we are, three years later and
400 pages bigger. It looks like 80

Micro is a success. This Third-Anni
versary Issue celebrates that succcss.

Regular readers can expect the same
great utilities, programming tips, tuto
rials, gamcs, and construction projects ~================
they get in every issue. Firsl-lime read
ers are in for a treaL

If you just bought your TRS-80,
you'll rind valuable articles on topics
such as shopping for a printer, choos
ing a word processor, how a disk stores
information, care and feeding of cas
selle systems, and why a voltage sup
pressor is a good idea.

'We also asked David Lien, who was
one of the people responsible for devel
oping Ihe TRS-80, to write a shan
piece for us. He talks about the carly
days and how the industry is beginning
to realize the need for user-understand
able documentation. We hope you find
it interesting.

Oh yes-our surprise. \Vhen we
were sitting around last spring trying to
think of ideas for this Anniversary is
sue, someone suggested writing a ste
reoscopic 3-D program for the Color
Computer and binding in the 3-D
glasses. Of course, we all laughed.
and then looked at each othcr and said,
"Why not?" We think you'll find the
technique interesting enough to Iry it
yourself.

In This Issue

Though most of the articles were
from our files, we solicited several es
pecially for this Anniversary Issue.
These inelude "NODOS 80" by
Thomas L. Quindry, the piece on
shopping for a primer by .Jim Hansen,
Mike Vase's article on voltage suppres
sors, and, of course, the two 3-D pieces
by Dennis Kitsz and Jake Commander.

NODOS 80 seemed like a good idea:
Put a few of the better disk-based utili
ties published in past issues of 80 Micro
into one program for cassette users.
Some of the ulilities Tom ineluded are
nOt found in many commercial DOSes.
Owners or cassette-based systems
should find this article a real prize.

This anniversary issue was
coordinated by Michael Nadeau.

MANAGING EDITOR
Eric Maloney

SENIOR COPY EDITOR
Michael Nadeau

NEWS EDITOR
John P, Mello Jr.

REVIEW EDITOR
Janet Fiderio

NEW PRODUCTS EDITOR
Eric Grevstad

EDITORS
Lynn Rognsvoog. Kerry Leichtman.

Caron Taylor, Deborah Sargent.
Mary Ruth

TECHNICAL CONSULTANT
Jake Commander

TECHNICAL EDITORS
G. Michael Vase (Features, Editor)

Art Huston (Editor)
PRODUCTION EDITOR

Susan Gross
LAYOUT EDITORS

Joan Ahern, Bob Dukelle.
Sue Hays, Anne Vadeboncoeur

PROOFREADERS
Peter Bjornsen. Vinoy Laughner,

Peg LePage, Louis Marini
EDITORIAL ADMINISTRATIVE
Carole Maccioci, Nancy Noyd

Subscriptions:
Problems with Subscriptions: Send a
description ortlle problem and your current
and/or most recent address to: 80 Micro,
Subscription Department. P.O. Box 981,
Farmingdale. Y 11737.
Change ofAddress: Send old label or copy
of old address and new address 10: 80
Micro, P.O. Box 981, Farmingdale, NY
11737. Please give eight weeks advance
notice.
Microfilm: This publication is available in
microform from University Microfilms In
lernationaL United States address: 300

orth Zeeb Road. Dept. P.R.. Ann Arbor.
1\11 48106. Foreign address: 18 Bedford
Row. Depl. P.R .. London, WCIR4EJ,
England.
Dealers: Contact Ginnie Boudricau, Bulk
Sales Manager, 80 Micro, Pine 51., Peler
borough, NH 03458. (800) 343-0728.
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SWITCH T05'~"DOUBLEDENSITY

board you can buy. The LNDoubler
5/8 has more features, more optiona
end more software support then eny
other product of its kiDd.

EASY TO INSTALL - The
LNDoubler 5/8 is easy to install
There are no traces to cut, no wiring
to do, just a screwdriver and a few
millutes of your time is all that is
required. The inatructions are fully
i1Justreted for aU interfaces. In
minutes you will be 'up-and-running',
and enjoying your computer as never
before.

COMPARE - Compare features,
compare quality, compare value, and
make the SWITCH today!

Immediate delivery from stock - at
your dealer NOW for only

$219.95

591,360 bytee - 77-track SS/DD
1,182,720 bytes - 77-track DSlDD

88: siDgle-aided DS; double-sided
SO: siDgIe-denaity DD: double-density

COMPLETE - The LNDoubier 518,
switches your Modell or LNW-SO
illto the most versatile computer you
can own. The LNDoubler's switch
allows you to boot from 5- or 8-iIIch
system disks, and it's accessible from
outside the interface. The LNDoubler
518 comes with a double-density disk
operating system (DOS+ 3.3.9),
complete with BASIC and utility
programs. .. ready to run your
software NOW!

VERSATILE - Whether you want
sincle-sided, double·sided, single- or
double-density, 5- or 8-inch operation,
complete versatility is here today!
Any combination of 5- and 8-inch disk
storage is possible with the
LNDoubler 518. Each of your present
4O-track, sincle-sided 5-inch drives
will store up to 184,320 bytes
(formatted storage) - that's an SO%
increase in storage capacity for only
half the cost of just one disk drive.
With three 8-inch double-density,
double-sided drives your Modell will
have 3.75 Megabytes of online storage
- that's more storage than a Model U
or Model III!

ADVANCED - The LNDoubler 518
is the most technically advanced,
tested and reliable double-density

RESEARCH CORPORA TION

nATURES
• 5- uu:I S-iIIoh· cIiak drives
• SiDgIe· " doubJe-denaity
• Any Bize end denaity ill eny mix
• Read Model I, U· end III disks
• 5· or 8·iIIoh· system disk
• Sincle &: double sided disk drives
• DOS+ 3.3.9 included, with Disk

BASIC.
• 6 month warrenty
• Up to 3.75 megabytes onliDe
• Easy iDstalJetion - plug-ill &: run
• Analog phase lock loop data

separation
• Precision write precompensation
• Regulated power supply
• Guaranteed operation at 4MHz
• All conlacta gold plated
• Solder masked &: silk screened
• Runa under DOS+ 3.3.9, TRSDOS

2.3, NEWDOS 2.1, NEWDOS/SO
1.0, LDOS, NEWDOS/80 2.0,
and ULTRADOS

• Reads 40- and 35-track disks on
SO-track drives

• FD1791 controller + your FD1771
• Fits Modell eBpension interfaces
• Fits LNW eBpension interfaces
• Track configurations to SO-tracks
• 5 inch disk storage increased to:

161,2SO bytes - 35-track SS/DD
322,560 bytes - 35-track DS/DD
184,320 bytes - 40-trsck SS/DD
368,640 bytes - 40-track DS/DD
368,640 bytes - SO-track SS/DD
737,2SO bytes - SO-track DS;lDD

• 8 inch disk storage increased to:

2820 WALNUT Tualin, CA. 92&80 (714) 544-5744 (714) 641-8850
-8" drive operation requires .pedal cable. 8" double·dt!:l\jity requires 3.$fiMHz CPU speed·up mudincltion or LNW-SO ..MHz computer. TItS-SO iii, lrtldematk orTllndy eorpol1ltlon.



PROOF NOTES

The 80 Micro stollgelS ready for J-D.

of articles we've recently bought: e A great tutorial on the FLEX oper-
e A build-your-own hi-res color moni- ating system for the Color Computer
(or for the Model III for $150. from the man who adapted it from the
eA $5 CP/M mod. IBM system.

e A new column by Hardin Brothers
on using Assembly-language subrou
tines in Basic programs.
e A series on using a micro in crypt
analysis by Karl Andreassen, the first of
which appears in this Anniversary
Issue.
e How to copyright and market your
software.
e Many well-written tutorials on Ba
sic programming that will appeal to
the beginning to intermediate pro
grammer.

We'll also be publishing timely re
views written by users and a new·prod
uct listing. And your favorite columns
will continue: Feedback Loop, a ques
tion-and-answer forum; MONEY DOS
a financial-investment advisor; Medi
cal Opinion, advice for MDs; and 80
Applications, a hardware hacker's ha
ven by Dennis Kitsz.

We think we've put together a pretty
good collection of articles in this Anni
versary Issue; there should be enough
of everything to satisfy everyone. And
if there isn't, let us know and we'll try
to include it in the next one.•

Transform your Home into a Computerized Arcade
with HORIZONS Software

Tape S 14.95 I Disk S 19.95

VENTURE
Journey into the derelict strong
hold of an ancient wizard in an
effort to destroy monsters and
collect treasure in this realtime
machine language arcade game.
With sound effects, this is the
first in a series of outstanding
quality arcade-style games for
your TRS-80 computer.

Please specify Modell or Model
3 when ordering.

TRS-STICK Joystick for all Horizons games: Model I or 3: $39.95

Deale••"ou",es ,nvUllO
lAS 80's a lIaoemll'" O' fllnOrCo,p

Please ",Oll $1 00 10' I'lanllhnf,j MO rn alld 6....

P.O. Box 4792
Spring/ield, MO 65802A Division of Case Technology======::: HORIZONS

Software
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VISA"- • (417)831'5673
....373



ScotcH

by Harvard C. Pennington

''TRS-80™ DISK AND
OTHER MYSTERIES"

Storing 50 to 6D diskettes, this
durable, smoke-colored acrylic unit
provides easy access through the
use of index dividers and adjustable
tabs. Unique lid design provides
dust-free protection and doubles as a
carrying handle.

Reg_ $24.95_ ....NOW $17.95

* With the purchaee of ONE

PARAGON GOLD

SCOREPACTM

SCOREPACU1

w/20 Paragon Gold Diskettes $46.95

Isn't it time that you scored.

A Great Gift Giving Idea!!

FILE BOX
DISKETTE STORAGE SYSTEM

MODEL 1/111 SOFTWARE ACCESSORIES
APPARAT'S NEWDOS/80-V2 + MTCQUECARD'· $ 129.95
PRACTICAL PERIPHERALS MICROBUFFER'· $ 149.95

Michael Shrayer's

ELECTRIC PENCIL
VERSION II

SPECIFY MODEll OR IIi
3MAuthorb:ed Distributor

Inlormation Processing Products

Soft·Sectored Diskelles
5-114" t5/Soen (744.Q) . . 528.95
5-114"15100en(7440-o) $31.95
5-1/4"2SJDDen(745-0). . 539.95
8" 15150en(74O-o) 529.95
8" 15100en(741-o) $37.95
8" 2SIDDen{743·0). . . $49.95

Hard-Sectored Diskelles
5-1/4" IS1DDen lQ.sector(744.10) 528.95
5·1/4" IS/DDen 10·sector(744D·10) $32.95
5·1/4" 2S1DDen 1().sector(745-10) $39.95
5·114" 15150en 16-5ector(744·16) . . $28.95
5-1/4" IS1DDen 16-sector(744D·16) 532.95
5-114" 2S1DDen 16-sector(745·16) . . S39.95
8" 1S1SDen 32·sector{740-32) S33.95
8" 1S1DDen32·sector{741·32). . .$39.95
8" 2S1DDen 32-sector{743-32) $49.95

Supplies
5-114" Headcleaning kit $29.95
8" Headcleaningkit. . .S29.95

PARAGON
CL:? / Lmagnetics'"
y~ DISKETTES

MTC's
premium Single-Sided, Soft-Sectored
DOUBLE-DENSITY, 5V.-lnch dIskettes with
reinforcing HUB·RINGS. Individually 100%
ERROR·FREE certified. Invest in GOLD!

PARAGON MAGNETICS GOLD $24.95

APPLE® OWNERS
Your first mystery is here!

THE CUSTOM APPLE"'
& OTHER MYSTERIES $24.95

by Hofacker & Floegel
Make your Apple~ Computer perform
tasks you never thought possible. In
terface to stepping motors, fans, drive
motors, etc. Remotely control and
automatically monitor virtually any
machine previously controlled by
mechanical means. If you want to
lower your heating costs or are just
wondering how to hook that "new"
printer to your Apple~ you need this
book! Volume 1 of IJG's Apple Infor
mation Series contains more than 180
pages of practical Information and
tested software.

VERBATIM
Soft·sectored Diskelles
5-114" 1S1DDen(MD525-()1) . . $26.95
5-1/4" 2SlDDen(MDS5().()1) . . $39.95
5-114" 2S14Den(MDSS7.Q1) $51.50
8" 1S1DDen(FD34-8000) $43.95

Hard·Sectored Diskelles
5-114" 1SIDDen 1().sector (MD525-10) .... $26.95
5-114" 2S1DDen 1D-sector(MDS50-10). . $39.95
5-114"2514Den 1O-sector(MD557·10) .... $51.50

'RINGS' & THINGS
HUB RING KIT for 5Y.' disks $10.95
HUB RING KIT lor 8" disks Sl2.95
REFillS (50 Hub Rings) 5 5.95

5 1kinch diskette case $3.50
8-inch diskette case. . . $3.95
5 1/. ·inch File Box for

50 diskettes. . .. $24.95

8-inch File Box for
50 diskettes. . $29.95

Disk Version
Tape Version.

.579.95
. . 569.95

TRS-8DTM DISK. . $19.95

"OTHER MYSTERIES"
VOLUME II

by James Farvour

MICROSOFTTM BASIC DECODED 526.95

"OTHER MYSTERIES"
VOLUME III
by Dennis Kitsz

THE CUSTOM TRS·80™ 528.95

"OTHER MYSTERIES"
VOLUME IV

BASIC FASTER
AND BETTER

BASIC FASTER & BETTER 526.95
BFBLlB subroutines diskette. . $19.95
BFBDEM demonstration diskette $19.95

APPLE Is a r&Qlslered I"dema'k
01 Apple Computer Inc.

TAS 80 Is I I,ademlrk ollhe
Radio Shick Olvillon 01 Tlndy

Co'PO'IUon. OATAL.FE 15 I
Irldemlrlr. 01 VERBATIM. PLAIN
JANE. PARAGON MAGNETICS

Ir. "Idlmllh 01 "lTC.
(l1a&2 by ".11 T.ehnolOllI••

COfPOlllllon

MOST ORDERS
SHIPPED WITHIN

ONE BUSINESS DAY

24 Hr. Bulletin Board
(216)289-8689

PRICES IN EFFECT
THRU

December 31,1982
Prices, Specifications.

and Offerings subject to
change without notice

8212

WE ACCEPT
-VISA
-MASTER CHARGE
-CHECKS
- MONEY ORDERS
-C.O.D.

- Add $3.00 for shipping
& handling.

- $2.00 EXTRA for U.S.
Mail delivery.

- $3.00 EXTRA for C.O.D.
- Ohio residents add 6.5%

sales tax.



FORWARD

A Look Back

Through Level II Basic, tutorial-style docu
mentation, and persistence, the TRS-80
Model I was bom a user-friendly computer.

Ed. note: Dr. David Lien is one of fhe
people who made the TRS-80 possible.
He cOflfinues 10 support the Radio
Shack compufers by publishing books
on Basic programming on the TRS-80
several of which are considered stan
dards. Following are Dr. Lien's ref/ee
tiolls on his role in [he development oj
Ihe Model/and fhe !leed for qualify
docwnenlal iOIl.

I t was 1976-only 6 years ago. Fort
Worth was hot and humid.
I sat in the shabby old Radio Shack

headquarters building discussing the
possibility of a "personal computer."
President Lou Kornfeld was justifiably
skeptical.

"If I gave one of these to my wife for
Christmas, she'd think I was some sort
of nut," he said, clutching a prototype
of the original Model I. Worded that
way, the project didn't seem to make
much sense.

"What can I really use it for?" others
asked.

My answer: "Its use is limited only by
your imagination."

That answer sounds as inadequate to
day as it did then.

At that time there was only Tiny
Basic. No Level II Basic. No VisiCalc.
No Scripsit. No Profile. No nOlhin!
Just a game of Blackjack on an audio
cassette.

I was retained to create a critical new
interface between the engineers and the
customers-a tutorial-style user's man
ual. It was to be a complete correspon
dence course on how to run a comput
er-without the correspondence! No
one had ever heard of a "user's manual"
for a computer written for beginners,

12 • 80 Micro, Anniversary 1983

and no one (including me) was com
pletely sure it could be done.

I promised Radio Shack only one
thing-I would "take away the fear."
They got the Model I user's manual for
Level I Basic. The rest is history.

At the Creation

Don French, Steve Leininger, and I
sat around a large old oak table, located
in an entry where everyone bumped into
it. The project was now well under way
and it had a problem.

Don was the marketing genius who
conceived the TRS-80, and who sensed
the need for the engineer-consumer in
terface. He had asked me to solve that
problem. There was just one additional
little problem. No one at Radio Shack
seemed to know much about the Basic
language. I did, and agreed to help.

We sat all day at that big round table.
I went through an exhaustive list of
Basic words and explained their capa
bilities. Only 4K of ROM was available,
and we had to decide which words to in
clude in a Basic interpreter. It seemed
like an impossible job, but at the end of
the day Level I Basic was a reality.

The Breakthrough

The complete story of the TRS-80 has
never been told. It is fascinating, but
perhaps of interest mostly to historians.

From my perspective, the important
breakthrough was recognition of the
need for premium-quality "documenta
tion" to accompany a highly technical
product desti ned for a consumer mar- .
ket. Most important, that need was rec
ognized and acted upon before the
product was even designed. Radio
Shack and Epson both had such vision.

Count their profits!
It's amazing how few hardware and

software manufacturers appreciate the
importance of communicating with we
end users in "end-user talk." Fewer still
actually do it without insulting our in
telligence. How many failures of good
products can be attributed to not under
standing the marketing value of correct
1y interfacing the product with the end
user?

Let Engineering Do It?

"Documentation," "manuals,"
"books," or "instructions," by any
name are usually an afterthought, re
membered only when the product final
ly works and engineering turns it over to
marketing. Marketing realizes that
something has to be stuffed in the ship
ping box along with the widget, so they
tell engineering, "You guys know more
about this thing than anyone else, so
you write the instructions." Engineer
ing gathers up notes scribbled on the
back of used computer printouts and
does what it hates most-and does
worst. The results are usually awful!

Since the products are usually well
engineered, what can we do to get our
money's worth? Not many are sold in
sufficient volume to attract good sup
plemental documentation written by
noncompany authors.

Friends, user groups, and local com
puter stores can sometimes help, but the
best information source usually comes
each month in the mail. Magazines like
80 Micro with their specific product em
phasis promote the free exchange of in
formation and ideas, encouraging ex
perimentation and learning. If you
can't understand the manual, try a good
magazme.

Specific articles like those that follow
in this special Anniversary Edition help
bridge the gap between the "official
documentation" and your imagination.

Dr. David A. Lien
San Diego-/982



A Few Words About

The NEW AI DS·III™
by SofTrends, Inc.

1. TRUSTWORTHY. A bad diskette or an undependable machine can ruin your
whole day. The NEW AIDS·III checks itself. If something's wrong, it tells you, in·
stead of turning on you like a mad dog.
2. GENEROUS. The NEW AIDS·III doesn't use BASIC. But it does use the

memory BASIC uses. And to make the most out of that extra memory, it selec·
tively compresses bytes into tiny bits. It all adds up to more usable data records.
Up to 3 times as many.'
3. THOUGHTFUl. The NEW AIDS·III never treats you harshly. If one keystroke

will do, it won't ask for two. The NEW AIDS·1I1 remembers things like report for·
mats, search strategies and file names. Soyou don't have to. It even reminds you,
gently, to save your important data.

4. INTElLIGENT. The NEW AIDS·1I1 Is smart. It doesn't waste your time with
questions about record sizes, field counts and other technical mumble·jumble. A
new system can be created, or an old one modified, in a couple of minutes. Even
if your name isn't Albert Einstein.

5. KIND. The NEW AIDS·III is always ready to help. It says so, on every screen
display. HINTS'· (Help INdexed To Screen) tells you on which page in the NEW
AIDS·III manual to look for more information. The manual is easy to understand
and easy on the eyes.
6. QUIET. If you hit the wrong key, you won't hear any annoying buzzes, clicks

or chirps. Instead, FLAWS'· (FLash·Annunciated Warning System) will create a
striking visual effect. But only for an instant. And without affecting any of the
text on the screen. Guaranteed to catch the eye of the fastest touch·typist.

7. ALERT. If the NEW AIDS·1I1 is left alone, it lets you know it missed you. It wor·
ries about your important data. After several minutes of no activity, the NEW
AIDS·1I1 creates a striking visual display to get your attention. Touch any key to
let it know you're still there, and it stops. For a little while, anyway.
8. LEAN. There's no fat in the NEW AIDS·1I1. That's because it uses SofTrends'

proprietary PMX'· system architecture. Small, Iightening·fast, reliable. Lean?
Yes. Mean? Definitely not.
9. FAST. Searches and sorts hundreds of records in seconds. Screens are

dispiayed in the blink of an eye. Disk access rates approach one·thousand char·
acters per second. No waiting for "garbage collection". The NEW AIDS·llllives
fast. Up to 10 times as fast.·
10. REASONABLE. At only $79.95, the NEW AIDS·III is very reasonable. Down·
right inexpensive, if you value your time. Join the thousands of AIDS owners
around the world. Order yours today and put the NEW AIDS·1I1 data management
system to work for you.
• As compared to MTC AIDS-III, Version 1.0

Specify Modell or Model III $79.95
•• CALL REGARDING UPGRADE POLICY··

CALCS·IV (ADVANCED CALCULATION SUBSYSTEM) has the
following features:

• All the capabilities of CALCS·1I1.
• SAVE REPORT FORMATS on disk for EDITING, as required.
• More than TWICE the COMPUTATIONAL POWER of CALCS·1I1.
• Non·interpretive report execution for FASTER EXECUTION.
• Reports can be run by a NOVICE.

ONLY $20 when purchased with AIDS·llIlVersion 2.0!
Specify Modell or Model III $39.95

NEW AIDS SUBSYSTEMS
by SofTrends, Inc.
VISAPLEXTM

Interfaces AIDS·1I1 and VisiCalc!>. Use AIDS-III
for data enlry, sorting and selection. Then load
the data into VisiCalc , perform computa.
tions, summations, etc. Like what you see?
Change the data back inlo AIDS·1II format for
future processing. Remarkably easy to use.
Comprehensive documentation complete with
examples.
Specify Modell or Model III $39.95

ADEPPM
This module is ideal for enIering large batches
of dala into AIDS·111. Features include pre·
delined field values, definition and expansion
of abbreviations, Iransposition of entries,
range checking, entry 01 data from previous
record, expanded validation and more! Type as
last as you can ... no prOblem! Use with
VISAPLEX'''(abOve) 10 provide a comprehen·
sive data entry facility for VisiCalc~.Complete
documentation with examples.
Specify Modell or Model III . . .. . ..... $29.95

If you own Apparat's
NEWDOS/80·Version 2.0

you need
BREVI·PM

by SofTrends, Inc.
If you have trouble remembering command for
mats, want to simplify use of DOS. do a lot of
program development or just want to be more
effective with your TRS·80"". then BREVI·T is
for you. Abbreviations can be defined lor both
DOS and BASIC. These are automatically ex·
panded as part 01 the command line pro
cessor. Optionally, parameters may bedelined
as part of an abbreviation. For example, "F , ..
might be used to FORMAT drive 1. Change the
1 to a 2 and FORMAT drive 2. trs that simple.
Complete with easy·to.follow instructions, ex
amples and a sample abbre~ialion file.
Specify Modell or Modellll $19.95

Let your TRS·80'· Test Itself With

THE FLOPPY DOCTOR &
MEMORY DIAGNOSTIC

by David Stambau9h
A complete checkup lor your MODEL I or
MODEL III. THE FLOPPY DOCTOR·Version 3
completely checks every sector at single or
double density 35·. 40·. 77·. or 80·track disk
drives. Tests motor speed. head positioning.
controller functions. status bits and provides
complele error logging. THE MEMORY
DIAGNOSTIC checks lor proper write/read.
refresh. ell.ecutabllily and exclusivily of all ad·
dress locations. Includes both diagnostics and
complete instruction manual.

SYSTEM DIAGNOSTICS. $24.95
For MODEL III .... $29.95

TRS·SO is ~ Ir~dem3<k of lhe
Radio ShiloCk D,v",on of Tandy

Co,po,al;o... Vis,C.lc i,.
tradema,k of Vis. COql. PLAIN

JANE, AIOS·I, AIDS·ltl, CAlCS·l1I.
CALeS·IV, MERGe.llla,e

tr~dcm.,ks01 MTC.

1982 by Mela Technologies
Corporation

MOST ORDERS
SHIPPED WITHIN

ONE BUSINESS DAY

24 Hr. Bulletin Board
(216) 289·8689

PRICES IN EFFECT
THRU

December 31,1982
....rices. Specifications,

and Offerings subject to
change without notice

8212

WE ACCEPT
-VISA
- MASTER CHARGE
-CHECKS
-MONEY ORDERS
-C.O.D.

- Add 53.00 for shipping
& handling.

- $2.00 EXTRA for U.S.
Mail deliverv.

- $3.00 EXTRA for C.O.D.
- Ohio residents add 6.5%

sales tax.



Our''al 18"
just got

lake anadditional 2% off
our listed prices, until December 24.

Have a merrycomputer and a happysoftware.

MODEL III DISK DRIVE KITS

.24.9~

2.: 95
.3': 95

..34.95
34 9~

17 9~

21 95
21 9~

24 9~

31 95
31 95
2795
1795
1795
17 95
2695
1895
21 95
1895

.... 1795
1895
21 95
1895

.. 17 95
.1795
26 9~

21 95
1795

Call our Modem line for
weekly specials.

STAR FIGHTER
z.GHESS III
ADVENTURE I~O 1.2. & 3
ADVENTURE NO 4. 5. & 6
ADVENTURE NO 7. 8. & 9
DUEL·N·DROIOS
STARFLEET ORIOII
lNVASIO/l ORION
OLYMPIC DECATHLON
MONTY PLAYS MOtlQPOLY
SARGON II.
BLACKJACK MASTER
ROBOT ATTACK ....
GALAXY INVASION
SUPER NOVA.
TUESDAY MORNING OUARTERBACK
LUNER LANDER
THE MEAN CHECKER MACHIUE
SPACE ROCKS
PIGSKIN
lOSSEO IN SPACE
ARCAOE·80........
COMBAT
SPACE ItHRUDERS
SILVER FLASH.
MORTON'S FORK.
PROJECT OMEGA
SCARFMAN •

SPECIAL NO.4
MICROSOFT BASIC COMPILER. BOX OF VER·
BATIM DISKS. PLASTIC LIBRARY CASE.

17900

BOOKS
THE CUSTOM TRS·8D 24 95
MICROSOFT BAStC FASTER & BEnER.•24.95
CUSTOM 110 MACHINE LANGUAGE ..... 24 95

TRS·80 GAMES

We guarantee evel}1hing we sell lor 30 days - no returns aner 30 days. [)elective software
will be replaced free. but all other soltware returns are subject 10 15% restocking lee and
mUSI be accompanied by RMA slip. No returns on game soltware. unless defeclive.

We accept VISA and MasterCard on all orders: COD orders. up [0 $300.
Shipping charges: S3 lor all prepaid orders, actual Shipping charges lor non· prepaids: S3

lor COD orders under 251bs. ($6 for over) plus a S4 surcharge; add 15% for !oreign. FPO
and APO orders. calif. add 6% sales tax, L.A. County add 6Vl%.

Prices quoted are for stock on hand and are subjecl 10 change without notice.

SPECIAL NO.5
MICROSOFT BASIC DECODED AND OTHER
MYSTERIES. BOX OF VERBATIM DISKS. PLASTIC
LIBRARY CASE .4995

DOUBLE DENSITY SPECIAL
PERCOM DOUBLER II. NEWDOS/80. BOX OF VER·
BATIM OISKS. PLASTIC LIBRARY CASE.. ......

..................... . 27900

COMMUNICATION SPECIAL
MOD I & II
NOVATION MODEM. OMNITERM TERMINAL
SOFTWARE
ACOUSTIC SPECIAL (CAt) . 21900
DIRECT CONNECT SPECIAL (D·CAT) 239.00
SERIAL CABLE 25.00

DISK LIBRARY SPECIAL
RACEl DISKCAT CATALOGING PROGRAM. FLIP
SORT (SO DISK CAPACITY). 50 STlCK·ON DtSK
LABElS ..... ...59.95

SPECIAL NO.3
NE\'IooS/80 2 O. BOX OF VERBATIM DISKS.
PLASTIC LIBRARY CASE 14900

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362

All games are disk vels,ons Cassel1e verSIons
may nOI De available.
TEMPLE OF APSHAr.. 31 35
HElLFIRE \'IARRIOR .• .. 31.35
STAR WARRIOR..... . 31 35
RESCUE AT RIGEl. ... 23 36
CRUSH. CRUMBLE AND CHOMP. .2336
INVADERS FROM SPACE.. 17 95
PINBALL 17 95
MISSILE ATTACK 1895

To order or for information call

(213)706-0333
Modem order line: (213)883·8976

.. 26 ~

.53.95
.. ..... 53.95

VERBATIM
MO 525·01, 10. 16

TRS·80 HARDWARE
PERCOM DATA SEPARATOR.. 2700
PERCOM DOUBLER II WI OOS 3 4 159 00

150·1 HOCKEl
ISO·2 6·S0CKET .

ISOLATORS

MODEMS

TAr~DON 80 TRK DISK DRIVE WI P S 34500
TAt~DON 40 TRK DISK DRIVE WI P S. 28900
LNW DOUBLER WI OOSPLUS 3.3..... 138.00
LNW DOUBLER 5/8 WI OOSPLUS 3.4. 171 00

SUPPLIES
AVERY TABULABLES
1.000 3'11 x 15/16....................... 8.49
3.000 3'11 x 15/16....... .14 95
5.000 3'11 x 15/16 19.95

SPECIALS
SPECIAL NO.1
TRS·80 DISK AND OTHER MYSTERIES. BOX OF
VERBATIM DISKS. PLASTIC LIBRARY CASE•.•

............44.50

DISKETTES STORAGE
5'1,' PLASTIC LIBRARV CASE. .2.50
8" PLASTIC LIBRARY CASE, ....•.•.......350
PLASTIC STORAGE BINDER WI INSERTS.9.95
PROTECTOR 5'1.. · 21.9~

PROTECTOR 8" 24.9~

FAN FOLD PAPER
(Prices F.O.B. S.P.)
9'11 x 11 181b WHITE 3.000 cl 29.00
14 118 x 11 181D WHITE 3.000 et 39.00

NOVATION CAT ACOUSTIC 135.00
NOVATION O·CAT DIRECT CONNECT 156.00
NOVATION AUTO·CAT AUTO ANSWER. 219.00
HAYES SMART MODEM {3oo 8AUD).... 227.oo
HAYES SMART MODEM (1200 BAUD). 540.00
LEXICON LEX·I1... 109.00
SIGNALMAN MODEM WI RS·232C 8~ 00

KIT 13: CONTROLLER KIT AND 2 TM10CH
SINGLED·SIDED. 40 TRACK DRIVES 72000

KIT '4: CONTROLLER KIT AND 2 iMl00·2
DOUBLE-SIOEO. 40 TRACK DRIVES 850 00

CONTROLLER KIT ItlCLUOES ALL 8OAROS ASSEMBLED AND TESTED. INTERNAL CONTROLLER.
MourHiNG BRACKETS SWITCHING PO\IJER SUPPLY. AND mSTALLATION UlSIRUCTlmlS
HAIIDLES 4 DRIVES 360 00

KIT '1: CDIITRDLLER KIT AND 2 TM100·3
SINGLED·SIDED. 80 TRACK DRIVES 87500

KIT ;2: COIIIROLLER KIT AND 2 TM10l)·4
DOUBLE·SIDED. 80 TRACK DRIVES 1060 00

CQMREX CR·, PARALLEL.. ..83900
COMREX CR·' SERIAL..•.•••.•..••..••..••859 00
C·ITOH F· 10 40 CPS PARALLEl... ..1390 00
C·llOH F·ID 40 CPS SERIAL. .... ..139000
C·ITOH 8510 PROWRlTER PARALlEl...480 00
C·ITOH 8510 PROWRlTER SERIAl.. .590.00
EPSON MX·80 III W/GRAFTRAX +. SCALl
EPSON MX·80 III FIT W/GRAfTRAX +SCAll
EPSOI~ MX·IOO III W/GRAFTRAX +" SCALL
IDS PRISM 80 W/COLOR 1599.00
tlEe 8023A. .... .485.00
flEe $PINWRITEA 3530 P RD . 1995.00
NEe SPINWRlTER 77105 RD 2595.00
NEC SPltlWRlTER 7730 P.RO.. . .. 2595.00

PRINTERS

MODEL I, III
SOFTWARE

MICROBUFFERt MBS·8K 1~9.00

MICROBUFFER~ MBP·16K.. .. ..159.00
MICROBUFFER IN·UNE 32K 299.00
MICROBUFFER IN·lINE 64K 349.00
GRAFTRAX PLUS 60 00
MHO RIBBONS... .8 95
MX·80 PRINTHEAD.... 40.00
MX·l00 RIBBor/s... 24.00
MX·loo PRItHHEAO... 49.00
EPSOtl SERVICE MANUAL 20.00

EPSON ACCESSORIES

FROson NEWSCRIPTILABElS MOD I. III 119.00
OMNITERM SMART TERMINAL MOO I. III 89.95
MAXI·MANAGER MOO I. III. 89 9~

DOS PLUS 3.4 MOO l. III.. .89.00
LOOS 51 MOO I. III .. 11900
MICROSOFT EDITOR ASSEM8LER
+ MOO I (DISK' .. .... .44 95
MICROSOFT FORTRAN MOO I.. . 8000

DKlOATA MICROll:IE 80.. ....389.00
OKIOATA MICROLltlE 82A.. ...460.00
DKIO"'TA MICROLINE 83A 700.00
DICIOATA MICRDLINE 84. 117000
OKIGRAPH 82.... .. 49.95
OlOGRAPH 83 . 49.95

DISKETTES
ALPHA DISKS. .. ... 21.95
Single Sided. ceflilied Double DenSlly 40 Tracks.
wllh Hub·Rlng.Box 01 10 Guar,1nlud one year

16K RAM SPECIAL13.95
Sel 01 8 NEC 4T16 200ns.Guaranteed one year

... 473
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TUTORIAL

Assembly Language Primer
by Bill Barden, Jr.

Bored by Basic, but unsure of taking the
plunge to Assembly language? Bill Barden may
give you just the encouragement you need.

of data. The Basic commands are
meant to be general-purpose functions
that when strung together in a program
accomplish useful results.

It is virtually impossible to build an
electronic device that implements these
commands directly. It's hard to con
ceive of being able to build a machine
that would perform such diverse func
tions as finding the nth left characters
of a string (LEFT$), printing a line of
numeric and alphabetic characters in
special format, and finding the SIN of
an angle. There are just too many func
tions and in too many combinations to
be able to build such a computer.

How do we implement Basic or oth
er applications problems, such as
spread sheets, word processing, or con
trol of the Acme No-Cal Cheesecake
production line? It's done on a micro
processor, a machine that performs ru
dimentary arithmetic and control func
tions. These low-level functions, when
properly combined in a program, can
implement the Basic commands, word
processing searches, and rejection of
cheesecakes that contain too many
calories.

As a matter of fact, we've been look
ing at the whole topic in reverse. First
came machine and Assembly language,
and then came Basic. Computers were
originally developed from the need to
rapidly perform simple operations
such as addition, subtraction, multipli
cation, and division. The first comput
ers were high-speed calculators that
evolved into machines capable of per
forming other functions, such as mak
ing decisions and comparisons. The
current evolutionary state of comput
ing machines uses Basic and applica
tions programs.

Instruction Sets

Let's get down to the actual instruc-

ory from &H7FOO on) or Program
Listing 2 for your CoCo (CLEAR
200,&H3EFF) and run it.

Each program is a simple bubble
sort of random characters on the first
half of your video screen. You'll see
the characters rearrange themselves in
alphabetical order. Time how long it
takes to sort the data. Now enter the
version shown in Program Listing 3 or
4 and run it. Time it. Incredible, eh?
The first version took about 20 min
utes while the second version took
about 10 seconds!

As you might have guessed, the sec
ond version is in Assembly language.
Assembly language is the difference
between stuffing a TY chicken dinner
into the microwave and preparing Coq
au Yin from scratch. The results are
similar, but one is convenient and ade
quate while the other is handcrafted
and a gourmet delight.

In this article we'll look at what As
sembly language is, how it differs from
Basic and other higher-level languages,
the advantages and disadvantages of
Assembly language, assembler pro
grams, and finally, give you a bibliog
raphy of materials to help you learn
Assembly language.

Which Came First,
Basic or Assemhly Language?

Basic has special commands related
to useful functions, such as addition,
multiplication, exponentiation, pro
cessing of alphabetic text strings, print
ing and display of results, and arrays

PROGRIIM
COUNTER

STACK
POINTER

11 INTERRUPT I

I R REFRESH

SP SlACK POINTER

IX INDEX REGISTER

PC PROGRAM COUNTER

Ii INDEXED

---- ""''''''
,y INDEX REGISTER I

----

Fig. J. 280 CPU Registers

r-" ""------l
I r-" ""-~

Want a convincing demonstration
that Assembly language is better than
double density on the Model I, a 68000
in the Model II, a hard disk for the
Model III, or lowercase for the Color
Computer? Enter Program Listing I
for your Model IIIII (protect mem-
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tions that microprocessors can per
form. There aren't very many. We'll
look at the Z80 microprocessor used in
the Modell, II, and Ill, and the 6809E
microprocessor used in the CoCo. In
spite of chauvinists, these microproces
sors are roughly the same in power and
capability.

Addition and Subtraction: Both the
Z80 and 6809E have a number of in
structions to add and subtract num
bers, as you might expect. However,
only smaller numbers can be pro
cessed-numbers that are 16 binary
digits (bits) in length, maximum. These
are binary numbers that are
0000000000000000-11111111111
11111, representing decimal equiva
lents of 0-65,535, or (in another for
mat) - 32,768 to + 32,767.

Any size of numbers can be pro
cessed by combining multiple adds and
subtracts in a sequence of instructions,
but the Z80 and 6809E instructions on
ly operate on 8 or 16-bit numbers.

Multiplies and Divides: The Z80 has
no multiplication or divide instruc
tions; the 6809E has a multiply only.
Believe it or not, microprocessor in
structions are that rudimentary! Multi
plies and divides must be done by
stringing together adds and subtracts,
along with other instructions, in a 20 or
30-instruction program to implement
multiplies and divides.

Decision-Making Instructions: The
Z80 and 6809E have instructions to
make decisions. These instructions al
ter the flow of the program and are
used continually. These condirional
jump or conditional branch instruc
tions jump to a new sequence of in
structions if a condition is met. The
condition tested is usually the result
of some previous add, subtract, or
comparison, and represents condi
tions such as zero result, negative re
suit, positive result, not equal, equal,
and others.

An unconditional jump also alters
the sequence of instructions to be ex
ecuted, and is always (unconditional
ly) done.

Logical and Bit-Manipulation In
structions: Basic generally operates on
entire numeric quantities. However,
the instructions of the Z80 and 6809E
provide a bit-manipulation capability.
ANDs and ORs provide logical func
tions on a binary-digit level, and shifts
provide the ability to realign data on a
bit basis. These instruction types are
important to the microprocessor as
tl)ey allow multiplies and divides to be
implemented in programs, permit effi
cient storage of data, and provide con
trol of input/output devices.

Subroutine Instructions: Subrou
tines are sets of instructions, ranging
from several to thousands of instruc
tions, that perform certain functions,
ranging from comparing two numbers
to sorting data into an alphabetized
list. Rather than repeating the instruc
tions every time they are required, they
are stored in one set of locations in
memory and called by different parts
of the program. This saves a great deal
of memory space. Both the Z80 and
6809E have instructions that allow sub
routines to be called and for returns to
the calling point.

Memory-Reference Instructions:
Assem bly-Ianguage programs are
stored in memory (ROM or RAM),
along with operands for the program.
The operands are temporary results or
constants for the program. The Z80
and 6809E have a large number of
memory-reference instructions that
pass 8 and 16-bit operands between
memory and CPU registers, which are
high-speed memory locations located
within the Z80 or 6809E CPU (central
processing unit) itself. We'll look at the
CPU registers shortly.

Input/Output Instructions: The Z80
has a few important instructions that
allow 8 bits of data to be passed be
tween the microprocessor CPU and the
outside world-input/output devices
such as printers, disk drives, and cas
sette recorders or their I/O controllers.
(The 6809E handles I/O devices by
memory mapping them as locations in
memory.)

Chip Archileclure

Before we look at the detailed in
struction sets of the Z80 and 6809E,
let's first look atlhe architecture of the
microprocessors. This is just a fancy
word for defining the internal structure
of the microprocessor.

Each microprocessor contains tens
of thousands of transistor equiva
lents. Many of these are related to the
timing and control of the micropro
cessor, along with interpretation of
the instruction set. The most impor
tant parts of the microprocessors
from an Assembly-language stand
point, however, are the CPU regis
ters, shown in Figs. 1 and 2.

The CPU registers are memory loca
tions, but fast-access memory loca
tions located within the microproces
sor chip itself, and not addressed as
part of external ROM or RAM. For
this reason, they are called registers.

16 81TS I
r-89ITS-*]

~
CONDITION
COOES
{~LAGSl

I , I , I
GENERAL
ACCUMULATORS

I X INDEX REGIST£R

:}
INDEXED
DPt:RAIIDNS

I T INDEX REGISTER

I S HARDWARE STACK

:}
Two SlACK
POINTERS

I U USER SlACK

I I
CONTROLS

PC PROGRAM COUNTER PROGRAM
SEOUENCING

j DP DIREC T PAGE I useD IN DIRECT
ADDRESSING
MODE

Fig. 2. 6809E CPU Registers

I.

100 ' BUBBLE SORT DEMO FOR MODEL 1/111
110 CLS:P=0
120 FOR 1=15360 TO 15615
130 A=RNDC127l:IF A<32 THEN GOTO 130
140 POKE ItA
150 NEXT I
160 S=0
170 FOR 1=15360 TO 15bI4
180 A=PEEKCII:B=PEEKCI+Il:IF A<=B THEN GOlO 200
190 S=S+!:POKEI,B:POKE J+ltA
200 NEXT I
210 P=P+I:PRJNT ~ 530,·. SWAPS=·:S;-PASS=";P
220 IF 5<>0 THEN GOTO 160 ELSE GOTO 220

Program Listing J. Basic Bubble Sort for Modell/Ill

100 . BUBBLE SORT DEMO FOR COCO
110 CLS:P=0
120 FOR 1=1024 TO 1024.255
130 A=RNOI1271:IF A<b4 THEN GOTO 130
140 POKE I,A
150 NEXT I
160 S;0
170 FOR 1=1024 TO 1278
180 A..-PEEKI]l:B=PEEKII.ll:1F A<",e THEN GOTO :-00
190 S=S+I:POKEI,B:POKE I+I,A
<'00 NEXT I
210 P=P+I:PRINT ~ 260,"_ SWAPS"'";S:"PASS=":P
220 IF 5<>0 THEN GOlO 160 ELSE GOlO 220

Program Listing 2. Basic Bubble Sort for CoCo
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Some of the registers hold intermediate
results of arithmetic and other process
ing operations. Other registers are de
voted to program control-the proper
sequencing of instructions.

The A and B registers in the 6809E
are general accumulator registers that
hold temporary results, The 280 A, B,
C, D, E, H, and L registers (two sets)
are the general-purpose accumulators
in that chip,

Both microprocessors have index
registers that allow the program to eas
ily access sequential data, Both also
have stack pointers that control access

to a special part of external memory
called the stack, which is used to hold
the return points for subroutine calls,
and temporary results.

Both chips also have a set of eight
flags, collectively called the F register
in the 280 and the CC (condition
codes) in the 6809E, Condition codes is
probably a better term, because this
special-purpose storage holds the re
sults of adds, subtracts, comparisons,
and other operations that can be tested
for conditional branching,

The main program sequence register
in both microprocessors is called the

Table I. 280 Instruction Set

PC, or program counter. The PC
points to the current byte of the pro
gram instruction. The instructions in
the microprocessors are generally 1-4
bytes in length, A 400-instruction pro
gram, for example, would probably re
quire about 800 bytes of RAM memory
storage.

The PC register points to the next in
struction in sequence. Branches change
the contents of the program counter to
allow different sets of instructions to
be executed.

Data, or operands, can be inter
spersed with program instructions, or

ADC HL,ss
ADC A,r
ADC A,n
ADC A,(HL)
ADC A,(IX +d)
ADC A,(lY + d)
ADD A,n
ADD A,r
ADD A,(HL)
ADD A,(lX + d)
ADD A,(IY +d)
ADD HL,ss
ADD IX,pp
ADD IY,rr
ANDr
ANOn
AND (HL)
AND (IX+d)
AND (lY +d)
BIT b,r
BIT b,(HL)
BIT b,(IX + d)
BIT b,(lY + d)
CALL cC,nn
CALL nn
CCF
CP r
CP n
CP (HL)
CP (IX+d)
CP(lY+d)
CPD
CPDR
CPI
CPIR
CPL
DAA
DEC r
DEC (HL)
DEC (IX +d)
DEC (lY +d)
DEC IX
DECIY
DEC ss
DI
DJNZ e
EI
EX (SP),HL
EX (SP),IX
EX (SP),IY
EXAF, AF'

HL+ss+CY w HL
A+r+CY to A
A+n+CY w A
A+(HL)+CY to A
A+(lX+d)+CY to A
A+(IY+d)+CYtoA
A+n to A
A+rtoA
A+(HL) to A
A+(lX+d) to A
A +(1Y +d) to A

HL+sstoHL
IX+pp to IX
IY +rr to IY
A AND r to A
AANDn toA
A AND (HL) to A
A AND (IX+d) to A
A AND (lY +d) to A
Test bit b of r
Test bit b of (HL)
Test bit b of(lX+d)
Test bit b of (lY + d)
CALL subroutine at nn if cc
Unconditionally CALL nn
Complement carry flag
Compare A:r
Compare A:n
Compare A:(HL)
Compare A:(IX + d)
Compare A:(IY + d)
Block Compare, no repeat
Block Compare, repeat
Block Compare, no repeat
Block Compare, repeat
Complement A (one's complement)
Decimal Adjust A
Decrement r by one
Decrement (HL) by one
Decrement (IX + d) by one
Decrement (I Y + d) by one
Decrement IX by one
Decrement IY by one
Decrement register pair
Disable interrupts
Decrement Band JR if B:#:O
Enable Interrupts
Exchange (SP) and HL
Exchange (SP) and IX
Exchange (SP) and IY
Set prime AF active

EX DE,HL
EXX
HALT
IMO
1M I
1M 2
IN A,(n)
IN r,(C)
INC r

INC (HL)
INC (IX +d)
INC (IY +d)
INC IX
INC IY
INC ss
IND
IN DR
INI
INIR
JP (HL)
JP (IX)
JP (lY)
lP cC,nn
JP nn
JR C,e
JR e
JR NC,e
JR NZ,e
JR Z,e
LD A,(BC)
LD A,(DE)
LDA,I
LD A,(nn)
LDA,R
LD (BC),A
LD (DE),A
LD (HL),n
LO dd,nn
LD dd,(nn)
LD HL,(nn)

LD (HL),r
LDI,A
LD IX,(nn)
LO IX,nn
LD (IX +d),n
LD (IX +d),r
LO IY,nn
LO IY,(nn)
LD (IY +d),n

Exchange DE and HL
Set prime B-L active
Halt
Set interrupt mode 0
Set interrupt mode I
Set interrupt mode 2
Load A with input from n
Load r with input from (C)
Increment r by one
Increment (HL) by one
Increment (IX + d) by one
Increment (IY +d) by one
Increment IX by one
Increment IY by one
Increment register pair
Block I/O input from (C)
Block lIO input, repeat
Block 1/0 input from (C)
Block I/O input, repeat
Unconditional jump to (HL)
Unconditional jump to (IX)
Unconditional jump to (IY)
Jump to nn if cc
Unconditional jump to nn
Jump relative if carry
Unconditional jump relative
Jump relative if no carry
Jump relative if non-zero
Jump relative if zero
Load A with (BC)
Load A with (DE)
Load A with I
Load A with location nn
Load A with R
Swre A to (BC)
Store A to (DE)
Store n to (HL)
Load register pair with nn
Load register pair with location nn
Load HL with locatIon nn
Store r to (HL)
Load I with A
Load IX with nn
Load IX with location nn
Store n to (IX + d)
Store r to (IX + d)
Load IY with nn
Load IY with location nn
Store n to (lY + d)

Table I conlillU<!I
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can be kept in a separate area. The pro
gram itself must be set up to jump/
branch over the data areas and to keep
the flow of instructions in proper
order.

Generally, the instruction steps are
located in sequential order. Instruc
tion execution consists of two parts,
the/etch cycle, which fetches the 1, 2,
3, or 4 bytes of the instruction from
memory and decodes it into the prop
er instruction, and the execute cycle,
which may access memory again in
different locations to read in or write
out memory operands. This process is

100 ' BUBBLE SORT DEMO WITH AL SORT
101 DATA l't,0,2:21,33.0,6(''1>6,254,221,126,0
102 DATA 221,86,1,186,40,10.56,8,14.\,221,114,0
103 DATA 221.119,1,221.35,16.2~13.203,65,32

104 DATA 221,201
105 FOR 1=32512 TO 32547
106 READ A
107 POKE I,A
108 NEXT I
109 DEFUSR0=32512
110 CLS
120 FOR 1=15360 TO 15615
130 A=RND( 127>: IF A(32 THEN G010 130
140 POKE I,A
150 NEXT I
160 A=USR0(0}
170 GO TO 170

Program Listing 3. Basic/Assembly-language Bubble Sort for Modell/lll

Tablt> I continued

LO (IY + d),r
LO (nn),A
LO(nn),dd
LO (nn),HL
LO (nn),IX
LO (nn),IY
LOR,A
LO r,r'
LO r,n
LO r,(HL)
LO r,(IX+d)
LO r,(lY +d)
LO SP,HL
LO SP,IX
LO SP,tY
LOO
LOOR
LOI
LOIR
NEG
NOP
ORr
ORn
OR (HL)
OR (lX+d)
OR (IY +d)
OTOR
OTIR
OUT (C),r
OUT (n),A
OUTO
OUTI
POP IX
POPIY
POPqq
PUSH IX
PUSHIY
PUSH qq
RES b,r
RES b,(HL)
RES b,(lX + d)
RES b,(IY + d)
RET
RET cc
RET!
RETN
RL r
RL (HL)
RL (IX+d)
RL (IY +d)

Store r to (lY + d)
Store A to location nn
Store register pair to location nn
Store HL to location nn
Store IX to location nn
Store IY to location nn
Load R with A
Load r with r'
Load r with n
Load r with (HL)
Load r with (IX + d)
Load rf with (IY +d)
Load SP with HL
Load SP with IX
Load SP with IY
Block load, f'ward, no repeat
Block load, f'ward, repeat
Block load, b'ward, no repeat
Block load, b'ward, repeat
Negate A (two's complement)
No operation
A OR r to A
A OR n to A
A OR (HL) to A
A OR (lX+d) to A
A OR (IV +d) to A
Block output, b'ward, repeat
Block output, f'ward, repeat
Output r to (C)
Output A to port n
Block output, b'ward, no rpt
Block output, f'ward, no rpt
Pop IX from stack
Pop IY from stack
Pop qq from stack
Push IX onto stack
Push IY onto stack
Push qq onto stack
Reset bit b of r
Reset bit b of (HL)
Reset bit b of (IX + d)
Reset bit b of (IY + d)
Return from subroutine
Return from subroutine if cc
Return from interrupt
Return from non-maskable int
Rotate left thru carry r
Rotate left thru carry (HL)
Rotate left thru carry (IY + d)
Rotate left thTU carry (IY + d)

RLA
RLC r
RLC (HL)
RLC (IX+d)
RLC (lY +d)
RLCA
RLO
RR r
RR (HL)
RR (IX+d)
RR(lV+d)
RRA
RRC r
RRC (HL)
RRC (IX +d)
RRC (IY +d)
RRCA
RRO
RST P
SBC A,r
SBC A,n
SBC A,(HL)
SBC A.(IX + d)
SBC A,(lY +d)
SHC HL,ss
SCF
SET b,(HL)
SET b,(IX + d)
SET b,(lY + d)
SET b,r
SLA r

SLA (HL)
SLA (IX+d)
SLA (IY +d)
SRAr
SRA (HL)
SRA (tX+d)
SRA (lY +d)
SRL r

SRL (HL)
SRL (IX +d)
SRL (IY +d)
SUB r
SUB n

SUB (HL)
SUB (IX+d)
SUB (tY +d)
XORr
XOR n
XOR (HL)
XOR (lX+d)
XOR (lY +d)

Rotate A left thru carry
Rotate left circular r
Rotate left circular (HL)
Rotate left circular (IX + d)
Rotate left circular (IY + d)
Rotate left circular A
Rotate bed digit left (HL)
Rotate right thTU carry r
Rotate right thru carry (HL)
Rotate right thru cy (IX + d)
Rotate left thru cy (lY + d)
Rotate A right thru carry
Rotate r right circular
Rotate (HL) right circular
Rotate (IX + d) right circular
Rotate (IY + d) right circular
Rotate A right circular
Rotate bcd digit right (HL)
Restart to location p
A-r-CY to A
A·n-CY to A
A-(HL)-CY to A
A-(IX + d)-CY to A
A-(IY + d)-CY to A
HL-ss-CY to HL
Set carry flag
Set bit b of (HL)
Set bit b of (IX + d)
Set bit b of (IY + d)
Set bit b of r
Shift r left arithmetic
Shift (HL) left arithmetic
Shift (IX + d) left arithmetic
Shift (IV +d) left arithmetic
Shift r right arithmetic
Shift (HL) right arithmetic
Shift (IX + d) right arithmetic
Shift (lY + d) right arithmetic
Shift r right logical
Shift (HL) right logical
Shift (IX + d) right logical
Shift (I Y + d) right logical
A-r to A
A-n to A
A-(HL) to A
A-(lX + d) to A
A-(lY + d) to A
A EXCLUSIVE OR r to A
A EXCLUSIVE OR n to A
A EXCLUSIVE OR (HL) to A
A EXCLUSIVE OR (tX + d) to A
A EXCLUSIVE OR (lY +d) to A

80 Micro, Anniversary 1983 • 19



Program Listing 4. Basic/Assembly-language Bubble Sort jar CoCo

PROGRAM , ByrES
COUNTER '"CONTENTS INSTRUCTION

8000H LO A, 8 8000H ,
800lH 800lH ,
8002H LO HL.1800EHI

"\
8002H

8003H 8003H
8oo4H ADO HL. BC 8004H ,

800~H
~

800~H ,
8006H LD 18012H). HL
8007H
8008H I8009H OPERAND
SOOAH PROGRAM LOADED
8008H FLOW

~~'
800CH
8000H
800EH OPERAND I
800FH

8010H
8011 H
BOl2H OPERAND 2
BOl3H

100 ' BUBBLE SORT DEMO FOR coco WITH Al
101 DATA 16,142.0,'''142,4,0.166,132,230,1
102 DATA 16t.!.35,B.16.142,0,1,231,132
H'I3 DATA 167.1.48, I. 140,4,255,38,233
104 DATA 16,140,O,O,38,220,57
105 FOR I=&H3F00 TO &H3F24
106 READ A: POKE r,A
107 NEXT 1
108 DEFUSR0=&H3F00
110 CLS
120 FOR 1=1024 TO 1024+255
130 A=RNOlJ27):IF A<64 THEN GOTO 130
140 POKE I,A
150 NEXT I
160 A"'USR0(0)
170 GOTO 170

shown in Fig. 3.
Each instruction takes about 2-12

microseconds or morc to be per
formed-that's 2-12 millionths of a
second. Although very fast (in com
parison to Basic's hundreds of state
ments per second), don't forget that
we're doing very rudimentary opera
tions, and that it sometimes takes a
large number of these instructions in
sequence to accomplish the same
thing that can be done in one Basic
statement.

Addressing Modes

We're getting to the instruction set.
Before we do, though, we should dis
cuss instruction addressing modes.

Some microprocessor instructions
are very simple. The Z80 SCF instruc
tion, for example, sets the Carry flag to
a 1; the 6809E CLRA clears the A reg
ister to zeros.

Other instructions are more com
plex. About the most complex Z80 in
struction, the LDlR, moves a block of
memory from one location to another;
the 6809E MUL multiplies two num
bers in the A and B registers and puts
the product back into A and B.

To save memory space, the Z80 and
6809E have varying types of addressing
modes for the instructions. In general,
the instruction is made as short (as few
bytes) as possible. However, the in
struction length is a function of the in
struction action.

An example: If an instruction adds a
number from memory to the contents
of a CPU register, it probably requires
that the address of the memory oper
and must be in the instruction itself,

and that takes 16 bits, or 2 bytes, as the
operand may be located at any mem
ory location from 0-65,535. Add an
other byte for an operation code to de
note the type of instruction, and you
have a 3-byte instruction. The STF and
CLRA discussed above, though, can
be made 1 byte long, as they require no
memory address for an operand.

The Z80 and 6809E have a large

number of addressing modes to pro
vide efficient instruction storage and
flexibility. Some of the modes are im
plied, where the instruction function is
simple with no external operands; im
mediate, where the operand is part of
the instruction itself (rather than hold
ing a constant somewhere else in mem
ory); direct, where the operand is ad
dressed with a 2-byte operand address;

Fig. 3. Program Flow

WE ARBITRARILY STARTED AT 8000H

I
180061

TRS-80 MODEL 16 AND

68000 SYSTEMS

DATABASE AND FILE
SOFTWARE

Relational Database System
Easy To Use - Powerful

INTRODUCTORY OFFER $595

Menus & English Subset
Query Language

68000 Code Efficiency

Separate File & Sort Packages

Features Never Seen Before.

Send For Catalog.

DATA MANAGEMENT SYSTEMS
211 N. EL CAMINO REAL. 101C

ENCINITAS, CA 92024
or Phone: (714) 942-0744

LOC CONTENTS

8000 21-{)()'{)()
3 01-64-00
6 09
7 OB
8 78
9 BI

A C2-Q6-80
D C9 '-v-'

"OPC~' MA~E t-J
IN FIRST ADDITIONAL
BYTE OVTES FOR

ADDRESS OR
OTHER OPERANDS

LD
LD
ADD
DEC
LD
OR
lP
RET

INSTRUCTION

HL,O
BC,too
HL,BC
BC
A,B
C
NZ,

THIS VALUE
[S AN "ABSOLUTE"
LOCATION

fRS-SO I•• 'udemuk of f.ndJ Corp. '" 478
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TaMe) conl/nue.1

Table 2. 6809E Inslroction Set

Addressing Modes

TP.S~ i$ a,. of 'andy Corp

pinclbergh Systems

41 Fairhill Road, Holden. MA 01520
(617) 852-0233

OMNITERM
The ULTIMATE TRS-80

Terminal Package
What is OMNITERM?

OMNITERM is a prolessional communications
package forthe TAS-SOthat allows you to easily
communicate and transler liles or programs
with almost any other computer, We've never
found a computer that OMNITERM can't work
with. II's a complete package because it in
cludes not only the terminal program itself, but
also conversion utllilies. a text editor. special
configuration Illes. serious documentation and
serious support.

Why do I need it?
You need OMNITERM jf you need to communicate
efficiently with many different computers. or if
you want to customize your TAS-BOfor use with
one particular computer. You need OMNITERM to
SOLVE your communications problems once and
for all.

What do I get?
The OMNITERM package includes the OMNITERM
terminal program, four conversion utilities, a
text editor, and setting files lor use with popular
compulers such as CompuServe. the Source,
and Dow Jones - just as samples 01 what you
can do for the computer you want to work with.
The package includes six programs. seven data
liles, and real documentalion: a 7&-page manual
that has been called 'lhe best in Ihe industry:' And
OMNITERM comes with real user support. We
can be reached via CompuServe, Source, phone.
or mail to promptly answer your questions
about using OMNITERM.

What do I need to use OMNITEAM?

A Model I or Model III TRS-SO, at least 32K of
memory. one disk, and the RS-232 interface. or
Microconnection modem,OMNITERM works with
all AOMs and DOSes, and will work with your
special keyboard drivers,

What will it do?
OMNITERM allows you 10 translate any char
acter going to any device: printer, screen. disk,
keyboard, or communications line. giving you
complete control and allowing you to redefine
the character sets 01 all devices. It will lei you
transfer data, and run your printer while con
nected for a record 01 everything that happens.
OMNITERM can reformat your screen so that 80,
32, or 40 column lines are easy to read and look
neat on your TAS-80screen.1t even lets you get
on remote computers with just one keystroke!
The program lets you send special characters,
echo characters, count UAAT errors, configure
your UAAT, send True Breaks and use lower
case. It accepts VIDEOTEX codes, giving yoo lull
cursor c:ontrot.1t will even let you review text that
has scrolled olf the screen! Best of all, OMNI·
TERM will save a special Ii Ie with all your
changes so you can quickly use OMNITERM for
anyone of many dilferent computers by loading
the proper file. It's easy to use since it's menu
driven, and gives you a lull status display so
you can examine and change everything.
"OMNITERM has my vote as the top TR5-80
terminal program available today" Kilobaud
Microcomputing, June 1981, pages 16-19.
OMNITERM is S95 (plus shipping il COD) Call for
24 hour shipment. Manual alone S15. applied
toward complete package. Visa. M/C, and COD
accepted. MA residents add 5% tax. Dealer
inquiries invited.
Also available OMNITERM for the TRS-aO
Model II and IBM personal computer.
Contact lindbergh Systems for details.
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struction sets of the Z80 and 6809E.
The instruction sets for both micropro
cessors are typical of other micropro
cessors such as the 6800, 6502 (used in
the Apple and Commodore), and 8088
(IBM PC). They are shown in Tables 1
and 2 in mnemonic form. The mne
monics are simply shorthand ways of
representing the instructions-it's
much easier to say, "LDA," than to
say. "Load the contents of the A accu
mulator with an 8-bit memory location
value."

LSL Logical shirt left memory location

DAA Decimal adjust A-accumulator

LSRA, LSRB Logical shift right accumulator

LDA, LDB Load accumulator from memory

EXG RI, Rl Exchange RI with Rl (RI, Rl-A, B, CC, DP)

DEC Decrement memory location

CLR Clear memory location

MUL Unsigned multiply (AXB-P)

INCA, INCB Increment accumulator

NEG Negate memory location

LSR Logical shift right memory location

INC Increment memory location

LSLA, LSLB Logical shift left accumulator

ASRA, ASRB Arithmetic shift right accumulator

COM Complement memory location

ORA, ORB Or memory with accumulator

ASR Arithmetic shift right memory location

ROL Rotate memory location left

ROR Rotate memory location right

ASL Arithmetic shift left memory location

ASLA, ASLB Arithmetic shift left accumulator

BITA, BITB Bit test memory with accumulator

Mnemonk(s) Operation

CLRA, CLRB Clear accumulator

DECA, DECB Decrement accumulator

EORA, EORB Exclusive or memory with accumulator

ROLA, ROLB Rotate accumulator left

ADCA, ADCB Add memory to accumulator with carry

NEGA, NEGB Negate accumulator

CMPA, CMPB Compare memory with accumulator

ANDA, ANDB And memory with accumulator

ADDA, ADOa Add memory 10 accumulalOr

COMA, COMB Complement accumulator

TFR,RI,R2 Transfer Rl to R2 (RI, Rl-A, B, CC, OP) x - - - - - _

NOTE: A and Bmay be pushed to (pulled from) either stack with PSHS, PSHU (PULS, PULU)instructioDS.

SBCA, SBCB Subtract memory from accumulator with borrow x x x x x x x x

SfA, STB Store accumulator to memory x x x x x x x

SUBA, SUBB Subtract memory from accumulator x x x x x x x x

TST Test memory location - - x x x x x x x

TSTA, TSTB Test accumulator x - - - -

Instruction Sets
Well, we finally made it to the in-

8-BIT ACCUMULATOR AND MEMORY INSTRUCTIONS

RORA, RORB Rotate accumulator right x -

and indexed, where the index registers
point to the operand or the starting lo
cation of sequential data.

Having a large number of address
ing modes has one drawback: It makes
it confusing for the beginner. He not
only has to' learn the instruction set of
the microprocessor, he has to learn the
addressing modes and for what in
structions they are used, as well.

.... See LiSf of Advertisers on Page 563 80 Micro, Anniversary 1983 • 21



Program Listing 6. Symbolic Assembly for 6809£

Program Listing 5. !:Jymbolic Assembly for 280

ADD010 0959
AODNUM 0950
LOC 0969

WE DtDN'T
KNOW THIS
LOCATION
UNTIL WE
REACHED THE
END OF THE
FtRST PASS

1 TO 100 - COCO•••
ZERO TO A,S
INITIALIZE CURRENT.
INITIALIZE TOTAL

ADD IN CURRENT •
GET CURRENT •
'-1
STORE
GO IF • NOT 0

RETURN
VARIABlE

:GO IF NOT 0
: RETURN

100 - MODEL J/III'"
;ZERO TO TOTAL
:INITIALlZE CURRENT It

:ADD IN CURRENT •
:11-1
;TEST FOR 0

INSTRUcnON

#100
1$9691#0 ________

1$9691 ·~_
$969 ~-
-tY ___

I$9691 ....---

$= HEX#
#= "IMMEDIATE"

THIS LOCATION USED
FOR VARIABLE STORAGE

problem by letting the programmer re
fer to locations by symbols, rather than
absolute memory locations. You
might, for example, jump ahead to
NEXT instead of location 8000 hexa
decimal (32768 decimal in RAM).

This symbolic form of the two pro
grams is shown in Listings 5 and 6, as
sembled this time by Z80 and 6809E as
sembler programs. Note that the ma
chine-language code on the left side of
the listing is largely identical to the
hand assembly.

LDD
STD
LDD
ADDD
LDY
LEAY
STY
BNE
RTS

Fig. 5. Hand Assembly, 6809£

00100 : ••• AOD THE NUMBERS FROM I 10
00110 AODNUM LD HL.0
00120 LD BC.100
00130 ADD010 ADD HL.BC
00140 DEC BC
00150 LO A.B
00160 OR C
00170 JP NZ,ADo010
00180 RET
00190 END

00100 •••ADD THE NUMBERS FROM
00110 ADONUM Loo ~100

00120 STD LOC
00130 LDD.0
00J040 AD0010 AOOO LOC
00150 LOY LOC
00160 LEAY -I,Y
00170 STY LOC
00180 BNE AOD010
00190 RTS
00200 LOC RMB 2

0000 00210 END
00000 TOTAL ERRORS

0950 CC 0064
0953 FD 0969
0956 CC 0000
0959 F3 0969
095C 108E 0969
0960 31 3F
0962 108F 0969
0966 26 FI
0968 39
0969

0000 2ifll000
0003 0160400
0006 09
0007 0B
0008 78
0009 81
000A C20600
0000 C9
0000
00000 Total

WE ARBITRARILY
STARTED AT $950

LOC ICONTE~
19501 CC~

3 FD-09-69
6 CC-OO-OO
9 Fl-09-69
C I(}.BE-09-69

60 31-3F
2 I(}.BF-09-69
6 26-FI
8 39

9 t --,
"OPCODE" MAY BE
IN FIRST 1-3 ADDITIONAL
BYTE BYTES FOR ADDRESS

OR OTHER OPERANDS

after he assembles the skeleton of all
the instructions and finds where in
memory each instruction or constant is
located. He can't put in the address of
each operand or instruction before
hand, because he doesn't know how
many bytes will be present before the
operand or instruction appears. (If he
wants to jump to a further point in the
program, for example, he doesn't
know what location that jump point
will be at until after assembly.)

The assembler program solves the

Machine Language

We've been discussing the instruc
tion sets (or instruction repertoire) of
both the Z80 and 6809E, but haven't
described how we enter them into the
system. The most rudimentary way to
do this is by machine language.

We could sit down and write a pro
gram to add the numbers 1-100 by us
ing the instruction-set mnemonics
from Table I. We've done that in Figs.
4 and 5, for both the Z80 and 6809E.

The next step is to translate the mne
monics into the proper machine-lan
guage binary data values. This involves
looking up the proper code from a ta
ble. The table values are given in hexa
decimal, a shorthand form of binary.
(Four binary digits equal one hexadeci
mal digit: 0000-1001 become hex 0-9,
while 1010, lOll, 1100, 1101, 1110,
and 1111 become hex A-F.)

The first byte in the instruction is
usually an opcode, while remaining
bytes are memory addresses or inter
mediate addressing values; some
knowledge of the instruction length is
required to properly hand assemble
the code.

The hand-assembled code shown in
Figs. 4 and 5 works and this is one way
to generate the maChine-language
code. Early programmers had to do
this for the very first machines. How
ever, hand-assembly is very tedious,
and it's extremely easy to make errors.
Also, if more instructions are added,
or if instructions are deleted, then the
process has to be repeated for the en
tire program.

Why Not Let
The Computer Do It?

Early in the computer game, pro
grammers, being a shiftless lot at best,
decided to let the computer do all the
work. The result was an assembler, a
computer program that automatically
assembles the mnemonics into the
proper machine-language code.

You can see how assemblers are im
plemented. The assembler looks at a
mnemonic representing the opcode
and at the operands for each instruc
tion. It then looks up the proper ma
chine-language code in a table and con
structs an instruction of the proper
length and operand addresses.

About the only subtlety in the as
sembly operation is the question of lo
cation references. In a hand assembly,
the programmer must fill in the ad
dresses of operands on a second pass
22 • 80 Micro, Anniversary 1983
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Program Listing 7. Bubble-sort Demo for Models 1/111

Bells and Whistles on Assemblers
The process shown above is the most

rudimentary form of automatic assem
bly by an assembler program. There
are many more niceties that can be
added to the basic assembler process.

Editing Capability: Almost all as
semblers contain a built-in editor that
can be used to create and modi fy
source-code files from cassette or disk.
The Radio Shack Series I Editor/As
sembler and the Radio Shack

Assembly language entered by the pro
grammer; the left portion is the assem
bler-generated machine code, locations
at which the code will go in memory,
and edit line numbers. We've annotat
ed the code heavily to give you an idea
how the programs work.

The assembler translates the source
code keyed in by the programmer into
object code. The object code is very
close to the machine-language code
that the microprocessor uses, but con
tains other information for use in load
ing the program-such things as the
load location, file name, constant
data, and checksums. The object code
is normally loaded from cassette or
disk, and the source code can be writ
ten as source files on the same media.

~ ¥ ~'C
.5 ~ 'C. .5 .5

~ Ii Ii
! 'i

~
~ ~ Ii Ii ~ ~

• ~ ~
~ ~ ~ ·iii

.5 .5 is
~ ~ ;l! ;l!.5 .5

:SCREEN ADDRESS+l
:00 FOR 2'4 PAIRS

iTEST C~0 OR I FOR CHANGE
iSI.IAP, ANOTHER PASS
:RETURN TO BASIC

:c IS ·CHANGE FLAG"
; 51 ART OF SCREEN
;FOR 256 ENTRIES-l

:GE1 J ENTRY
:GET 1+1 ENTRY
: COMPARE A TO D
:GO IF EQUAL
:GO IF 1<1+1
:SET S,",AP FLAG
:SI.IAP ENTRIES

assembly.

Program Listings 7 and 8 show
typical Assembly-language listings for
the bubble-sort programs discussed in
the first part of this article. The portion
on the right half is the actual symbolic

C,.
JX,3C00H
8.254
Ad IX)
Od IX+-ll
D
1,8U8020
C,8UB020
Col
(IXI.D
l!X+l).A
IX
8UB010
.,C
NZ,BUBSRT

Opendion

00100 ;*.*.eUBBLE SORT DEMO - MODEL 1/111 AL •••
00110 ;SORTS ONE-CHARACTER ENTRIES IN FIRST 256
00120 :BYTES OF SCREEN
00130 8UBSRT LD
00140 LO
00150 LO
00160 BUBlIIIlII lD
00170 LD
00180 CP
00190 JR
00200 JR
00210 LD
00220 LD
00230 LO
00240 BUB02'0 INC
00250 OJNZ
00260 BIT
00270 JR
00280 RET
00290 END

Mnemonic(s)

0000 0E00
0002 0021003C
0006 0bFE
0008 007E00
0008 005601
000£ SA
000F 280A
0011 3808
0013 0Eet
0015 007200
0018 007701
0018 0023
0010 10E9
001F C841
0021 2000
0023 C9....
00000 Total ~rror~

I6-RIT ACCUMULATOR AND MEMORY INSTRUCTIONS

Assembly Language

Assembly language, then, is just a
symbolic representation of machine
language to make it possible for the
programmer to feed in instructions to
the assembler program for automatic

ADDD Add memory to D accumulator x x x x x x x x

CMPD

EXG D, R

LOD

SEX

SID
SUBD

TFR D,R

TFR R, D

Compare memory with 0 accumulator

Exchange 0 with X, Y, S, U, or PC

Load D accumulator from memory

Sign Extend

Store 0 accumulator to memory

Subtract memory from D accumulator

Transfer D to X. Y, S. U. or PC

Transfer X, Y. S, U, or PC 10 0

x x x x x x x x

x---
x x x x x x x x

,
-- x x x x x x x

x x x x x x x x
,
x--------

The
Lawyer's

Microcomputer'·
A Newsleller for Lawyers

Using the lRS-SO'

INDEX REGISTER/STACK POINTER INSTRUCTIONS

Mnemonic(s)

CMPS, CMPU

CMPX, CMPY

EXG RI, R2

LEAS, LEAU

LEAX.LEAY

LOS, LDU

LDX,LDY

PSHS

PSHU

PULS

PULU

STS, STU

SIx, STY

TFR RI, R2

ABX

Operation

Compare memory with stack pointer

Compare memory with index regisler

Exchange D,X.Y,S.U. or PC with D.X,Y,S,U, or PC

Load effective address into stack pointer

Load effective address inlo index register

Load stack pointer from memory

Load index register from memory

Push any regisler(s) OIllO hardware stack (except S)

Push any register{s) onlo user stack (excepl U)

Pull any register{s) from hardware stack (except S)

Pull any register(s) from user stack (except Ul

Store stack pointer to memory

Store index register to memory

Transfer D, X, U. or PC to D, X, 5, U, or PC

Add B-accumulator to X (unsigned)

- x x x x x x x x
x x x x x x x x

,
---- x x x x x

x x x x x

x x x x x x x x
- x x x x x x x x
,
x---

x--------,
-- x x x x x x x

xxxxxxx

x--------
x--------

Seminar
St. Thomas

U.S. Virgin Islands
January 3-10,1983
For Lawyers Using

Radio Shack Computers
For Details:

Call Toll Free:
800-821-6129

A New Monthl)' Newsleller
For Lawyers

Send $28 Fur A
One Year Subscripliol/

The Lawyer's Microcomputer'·
Post Office Box 1046A
Lexington, S.C. 29072
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first time, or the second time, or
the .... ) After a debugging session,
the editor/assembler can be re-en
tered for a new assembly to clean up
errors.

The Misosys EDAS and Microsoft
EDTASM + provide this in-memory
capability for the Model lIIII, and the
Radio Shack EDTASM + for the
CoCo also gives you this option. (The
CoCo EDTASM + is a functional sub
set of the Microsoft EDTASM + ,
which is probably the ultimate editor/
assembler/debug package.)

Debug Capability: The Microsoft
EDTASM + for the lIllI and the
CoCo EDTASM + also include a
built-in debug package called ZBUG.
ZBUG provides symbolic debugging,
which allows you to examine and
change memory locations by their as·
sembly-time symbolic names. In addi
tion you can disassemble existing ma
chine-language code into equivalent in
struction mnemonics, a handy feature
to allow you to see how a program
works if the source code is not avail
able. Other ZBUG features are too nu
merous to mention, but suffice it to say
you can do a great deal. After your de
bugging, a simple one-character entry
brings you back to Edit!Assemble with
the source code intact, without
reloading!

Macro Capability: Now we're get
ting esoteric. Certain assemblers, such
as the Microsoft EDTASM + for the
Model II III , allow you to enter ma
cros, which are somewhat like prede
fined subroutines, but at a source-code
level. By a simple call with a macro
name you can invoke assembly of sev
erallines to hundreds of lines of source
code. This differs from a subroutine in
that the code exists in many places, but
does save a great deal of Assembly
language coding.

Relocatable Object Code: Certain
other sophisticated assemblers, such as
the Radio Shack Disk Assembler for
the Model II, use a somewhat different
structure in generating object code .
Each set of object code is generated as
a relocatable object module. Loading
the complete program involves loading
several to dozens of these object mod
ules together in a link-load process.
The advantage of relocatable object
modules is that each programmer may
create his own object modules with
common entry points and external
variable storage defined by special
pseudo-ops; at load time all entry
points and variables will be linked to
gether automatically. Another advan
tage is the process permits larger As-
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Addressing Modes

areas of memory, similar to allocat
ing array storage in Basic. END ends
the source-code statements.

The pseudo-ops described above are
common for basic editor/assemblers
such as the Series I for the Z80 and
EDTASM + for the CoCo.

[n-Memory Assembly: We men
tioned that object code could be
stored on cassette and disk for later
loading. This is the conventional ap
proach carried over from olden days
of computers 20 years ago. New as
semblers, however. are much more
interactive and allow you to load the
object code directly into RAM memo
ry for debugging. (Oh yes, most As
sembly-language code will not run the

Operation

No operation

Rcturn frorn subroutine

Return from illlerrupt x

Opc..... lion

AND condition code register

Jump x x x x x x x

OR condition code register x - - - - - - -

Jump 10 subroutine x x x x x x x

AND condition code register, then wait for intcrrupt

Software interrupt (absolute indirect) x - - - - - - - -

Synchronize with interrupt line .\

JSR

RTS

RTI

JMP

Nap

CWAI

ORCC

SYNC

ANDCC

BSR, LBSR Branch 10 subroutine

BVS, LBVS Branch if overOow set

BPL, LBPL Branch if plus

BMl, LBMf Branch if minus

BHS, LBHS Branch if higher or same (unsigned)

BHI, Unil Branch if higher (unsigned)

BLT, LBLT Branch if less than (signed)

BLE, LBLE Branch if less than or equal (signed)

BLO, L",BC'L~O,--~B""-",an~,,,,h-,;f,,l,,ow'"''''j'(o,,n,,,,i]<'gn",,,,,-d)L.. --==--==--==--==--==--==--==--"~

BLS, LBLS Branch if lower or same (unsigned)

BNE, LBNE Branch if not equal

Mn{"rnonk(s)

Bve, LBVC Branch if overOow clear

BRN, LBRN Branch never (3, 5 Cycle Nap)

SGT, LBGT Branch if greater (signed)

Mnemonic(s)

BRA, LBRA Branch always

MISCf:I.LANEOUS INSTRUCTIONS

SWI,SWI2,SWI3

EDTASM + editors, for example,
have a built-in editor that works identi
cally to the editor in Basic, allowing
line-by-line or character editing. The
Misosys EDAS Editor/Assembler has
quite a bit more capability, with block
moves and copies.

Pseudo-ops: All assemblers have
pseudo-operations-assembler com
mands that are instructions to the
assembler. The pseudo-op ORG, for
example, sets the location of the pro
gram. EQU equates one symbol to
another. DEFB, DEFW, FCB, and
FCW generate constant data in either
byte or word format. DEFM and
FCC generate messages, or ASCII
text data. DEFS and RMB reserve

BRANCH INSTRUCTIONS

BEQ, LBEQ Branch if equal

BGE, LBGE Branch if greater than or equal (signed)

Bce, LBCe Branch if carry dear

Fable 2 cOlllintwd

Bes, LBCS Branch if carry set
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"IFYOUR PRINTER

ONTHISLIST.
NEWSCRIPIMSHOULD B
ON YOUR COMPUTER."

IlEWSCRJPrS exclusive print processor
gives you total printer control.

NEWSCRIPT's exclusive print
processor takes over where formatting
leaves off with over 200 print processing
and support features. NEWSCRIPT takes
you beyond text formatting - beyond
just printing text on paper. With NEW·
SCRIPT's Print processor you take full
advantage of yOUf printer's hardware and
software features, creating an unsurpas
sed printed image. Text editing (the part
you see), is only part uflhe job. printing is
the other part - the part others will see.

IlEWSCRIPT controls over 80 popular
printers.

You don't even have to know how
your printer works - only what it can do.
NEWSCRJPT will do the fest with such
major features as underlining, right jus
tified proportional printing, top and
bottom titles, toplbottom left·right·center
page numbering, chaining and embedded
printing of any length file with disk span·
ning, fully formatted merging of form
letters with selective editing, boldface,
sub/super scripts, character substitution/
translation, table of contents, indexing,

hanging indents, paragraph numbering,
line numbering. double width characters.
italics, hard and soft hyphens, in-memory
spooling. and many other features.·

IlEWSCRIPT'S text editor has
sophistication to match Its print
processing.

Buffered key entry rates to 450
characters per second - you never drop
characters. Windowing to 240 characters,
block move and copy within and between
files, definable auto save. "HELP" and
"WHOOPS" commands, repeat and query
last command, search and replace within
column and line limits as well as globally,
and an automatic interface to the ELEC·
TRIC WEBSTER spelling checker (sold
separately).

NEWSCRIPT'S 277 page manual
contains an introductory tutorial with ex
planations ofthe beginner's most common
needs, a "How to Section" to help when
you're stuck, a fully alphabetized descrip
tion of the commands with literally hun
dreds of examples, a topical index with
over 1,300 entries, and a handy quick.
reference card (naturally!).

Start getting the printed results
only NEWSCRIPT can give you for
$124.95. Requires TRS·80 Model I or III
with 48K and 1 disk (minimum - 2 rec
ommended)

is available at computer stores, selected B.
DaHon Book Sellers, and selected inde
pendent book dealers. Ifyour dealer is out
of stock order direct. Include $3.00
(domt=stic), $6.00 (Canada) for shipping
and handling. Foreign residents add
$15.00 plus purchase price, in U.S. funds.

TO ORDER, CALL NOW, TOLL·FREE:
(800) 824·7888, Operator 422
Calif: (800) 85Z·7777, Oper, 4ZZ
Alaska/Hawaii: (800) 824-7919
For technical information call:
(213) 764-3131, or write us. ...91

PR~§)m1®
Dept. C, Bol 560, No. "olirwoOO, CA 91603

NEWSCRIPT companion programs (sold separalely): MAILING LABELS $Z9,95, DAISY WHEEL PROPORTIONAL $49,95
(nol required for Daisy Wheel II), PENCIL & SCRIPSIT FILE CONVERSION $Z4.95, ELECTRIC WEBSTER (spelling checker
and automatic correction) $149.50, GEAP (TRS·80 graphics - requires Epson MX·80) $49.95, DOTWRITER (Hi.res graphics 
requires Epson MX-80/100 with Graftrax) $69.95, GEAP/DOTWRITER combination (requires EpsGn MX-80/100 with Graftrax) 599.95

Dea/ero: NEWSCRln /. dl.trlb"ted by IJG, Inc. (714) 946·5805
·So...e leature. 1IJ0rk only II your printer lIa. tile ...echan'ca' capability.

NEWSCRIPT Irademark TIS Corporalion PROSOFT regislmd u.S. Pat. Olllee TRS-80 regislmd trademark TANDY Corp.



00100 ****E',UE',£'.LE SORT DEMO - COCO***
00110 *SORTS ONE-CHARACTER ENTRIES IN FIRST 256
00120 *E',YTES OF SCREEN

sembly-language programs, as you can
assemble the final program as a series
of small modules that have no trouble
fitting into memory with the editor/as
sembler/debug package.

Advantages and Disadvantages
Of Assembly Langnage

Assembly language is extremely fast,
typically dozens or hundreds of times
faster than the equivalent Basic or
other higher-level language. It is often
more compact than a high-level lan
guage, using probably only half as

0000 108E 0000
0004 8E 0400
0007 A6 84
01'109 E6 01
000B Al 01
0000 23 08
000F 108E 0001
0013 E7 84
0015 A7 01
0017 30 01
01'119 8C 04FF
001C 26 E9
001E t08C 0000
0022 26 DC
0024 39

much memory in typical cases.
Seems too good to be true! Are there

any disadvantages? Yes, and they're
considerable.

First, Assembly language is hard to
use. Even with in-memory assemble
and built-in debug packages, it takes
four or five or more times longer to
write the same code as in Basic.

In addition, you've got to learn the
Assembly language, which probably
takes about 1,000 hours for your first
Assembly language and 100 hours for
each successive Assembly language. To

a certain extent, once you've learned
one Assembly language you've learned
them all, because you're also learning
specialized techniques and algorithms
with your first Assembly language.
These techniques are built into Basic
-things like conversions between
ASCII and binary, printer drivers, and
table searches.

Should you do Assembly-language
programming? If you can afford the
time to learn that first language, if you
like to hack away at a bit level, and if
you like glory, by all means learn As
sembly language! Let me explain that
last part: Most significant applications
programs are written in Assembly lan
guage. You won't find many VisiCalcs
or Electric Pencils in Basic!

Even if you don't plan on writing a
4K Assembly communications pack
age, though, Assembly language might
be worth your while. As you saw from
the first part of the article, it's not too
difficult to write simple Assembly-lan
guage programs and interface them to
Basic to provide short, efficient code.
Give it a try.•

Y IS ·CHANGE FLAG'
START OF SCREEN

GET 1 ENTRY
GET 1+1 ENTRY
COMPARE 1 TO 1+1
GO IF EQUAL OR LESS
SET SWAP FLAG
SWAP ENTRIES

SCREEN ADDRESS+ 1
DO FOR 254 PAIRS
GO IF NOT DONE

TEST Y~13 OR 1 FOR CHANGE
SWAP, ANOTHER PASS
RETURN TO BASIC

••tI$400
, X
loX
1, X
BUB020

'1
• X

1 "
1, X
*$4FF
BUB010

••
BU8SRT

LOY
LDX
LOA
LDB
CMPA
BLS
LOY

STO
STA
LEA X
CMPX
BNE
CMPY
BNE
RTS
END

00130 8UBSRT
0014121
121015121 BUBI2I10
1210160
00170
001821
01'1190
00200
002121
00220 BUB020
00230
00240
00250
00260
00270

02100 002813
00000 TOTAL ERRORS

BUI'·010 0007
BUB020 0017
BUBSRT 01300

Program Listing 8. Bubble-sort Demo for the Color Computer

William Barden, Jr. is a computer
consultant with nearly 20 years pro
gramming experience. He can be reached
at 28122 Orsola, Mission Viejo, CA
926920.
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Prices subJect to change without nollce.
Not responsible lor typographical errors.
TRS-80 Is a registered trademork 0' Tandy Corp.

52
22
25
75
99

v'8

679
289
315
470

3999
1999

·Computer Plus New Equipment.
with NEe RAM Installed.
180 Day Computer Plus Warranty.

*Color Computer 64K requires
Disk 0 and Flex 0.0.5.

235
235
169
130
210

W-otOiitAm.,.tSii" .
or full informaflon.

DISK DRIVES
R.S. Modellll1ST·Drlve
Tandon 40 Track MI
Color Computer Drive 1
Color Computer Drive 0
Primary Hard Disk Mil
Primary Hard Disk Mill

1715 ETC.
1335 CCP·81 recorder
599 C. C Joysticks
599 16K RAM N.E.C. 200 N.S. chips
549 64K Rom Chips
735 Color Computer Flex 0.0.5.
199 8rand Nome Softwore.
315 Send for listing.
599 R.S. Software 10% off list

1029
1569
325
425
679

1029
199

MOIl_

510
230

4199
4799

599

$599
799

856.50
831.50

914
864

Lynx Direct Connect MI/MIII
Hayes Smart Modem II
Telephone Interface II
R.S. Modem I D.C.
R.S. Modem II D.C.

PRINTERS
Daisy Wheel II

1899 DWp·410
249 SmlthCoronaTPIDoisyWheel

Epson MX80
335 Epson MX80 FT

Epson MX100
449 CGP·115

DMp·l00
DMp·200
DMp·400
DMp·500
Microllne80
Mlcrollne 82A
Mlcrollne 83A
Mlcrollne 84 Parallel
P. C. Plot1er Printer

We have the lowest possible
Fully Warranteed Prices AND
a full complement of Radio Shack
Software.

COMPUTERS
Model 1114K LEV I
MODEL III 16K
MODEL III 32K

•MODEL III 32K
MODEL III 48K

•MODEllll48K
Modellll48K
2 Disk & RS232 c
Color Computer 16K
Color Computer 16K
w/extended basic
Color Computer 32K
w/extended basic

*Color Computer 32K-64K
w/extended basic
Pocket Computer 2
Model 161DR 128K
Model 16 2DR 128K
DT·1 Doto Termlnol

... See Us, of Adveflisef$ on Page 563 80 Micro, Anniversary 1983 • 27



TUTORIAL

Word Processing Guide
by Dan Robinson

Word processors ease the task of producing
letters and manuscripts, but you must find
one that fits your system and your needs.

The first time I heard the term
"word processing," an image of words
linked together like little sausages
leaped (0 mind. In those days one
could acquire a Wang for a mere
$15,000. Besides the high price tag and
the standard office jokes (How's your
Wang today?), early word-processing
machines were about as difficult to
control as Three Mile Island. They
were often sold with a three-month in
struction course for the operator, their
features were limited, and they could
do nothing morc than make words into
sausages.

Then about a half dozen years ago,
Michael Shrayer came out with his
pioneer Electric Pencil, which gave the
first word-processing capability to
microcomputers. Since then, program
mers have engaged in an unending con
test to excel one another in adding
more exotic features to word-process
ing programs.

How many times have you wished
you could change a single word to
make a business proposal more effec
tive but didn't want to take the time to
retype the document? Or how many
times have you found yourself typing
the same letter over and over again?

A word processor differs from a
typewriter in its editing and printing.

28 • 80 Micro, Anniversary 1983

Most corrections are made by moving
the cursor to the desired location and
typing over the text. The cursor is
usually moved by the arrow keys,
although some word processors have
commands that move the cursor for
ward or backward by word, sentence,
paragraph, or to a specific character or
symbol.

Since text is seldom short enough to
fit on the 16 lines of the TRS-80's
monitor screen, the word processor in
cludes commands to scroll the text for
ward and backward into the viewing
area. Some permit a quick jump to the
beginning or end of the text, and some
move one screen at a time.

Entire blocks of text can be deleted,
duplicated, or moved to another loca
tion. Some programs accommodate sev
eral blocks at one time, allowing ex
changes or a total reordering of the text.

The global-search function locates a
specified string of characters. If a stan
dard business letter has a string of
NAME, the search function will find it
each time it occurs. An expansion of
this is the search-and-replace function
that locates all occurrences of a string
and replaces them with another string.
Thus, NAME can be changed to Mr.
Jones throughout the text.

If a word is too long to fit on the cur-

rent line, wraparound places it on the
next line of the video screen. However,
some programs support conditional,
or soft, hyphens, so if the entire word
doesn't fit on a printed line, the word is
broken at the conditional hyphen loca
tion and a hyphen is printed. If the en
tire word fits on the line, the soft hy
phen is ignored. The width of the video
display can be changed so the text is
seen as it appears in print. This is use
ful when data is presented in columnar
form or when hard hyphens are used.
Tabs can be set to align columnar data.

Unbreakable spaces, such as be
tween a person's initials and his name,
can be supported. If an unbreakable
space is specified, the entire name ap
pears on the next printed line if it can
not fit on the current line.

A header appears at the top of each
printed page, and a footer is at the bot
tom. They are useful as titles and can
contain such information as the report
date or the department issuing the
document. They often include chapter
headings and page numbers. Usually,
an option exists to print them on odd,
even, or all pages, much as they might
appear in a book. Formats can be
changed in conjunction with headers
or footers to adjust the margins.

Standard paragraphs can be inserted
from other files to make repetitious
typing unnecessary. Some programs
can chain files so a large body of text,
such as a technical manual, can be
printed without interruption of page
numbers or without continuously
specifying headers, footers, or print
formats.

If supported, a specified number of





blank lines appear between para
graphs, and the new text is indented.
The program can include reverse in
dentation that inwardly aligns a title or
number with the adjacent block of
text, as required in an outline. Since
ending a page with the first line of a
paragraph or beginning one with the
last line is undesirable, some pro
grams let you specify how many such
"widow" lines are acceptable.

You can include comment lines in
the text as notes or instructions to the
operator, but they are not normally
printed. Some programs support
limited editing or input from the
keyboard at print time to provide a fill
in-the-blank capability.

The program controls the ap
pearance of the printed text, so you can
specify items such as the number of
lines to be printed on each page, the
width of text, and single or multiple
spacing. You can set left and right
margins, as well as the number of
blank lines at the top and bottom of
each page. Most programs offer right
justification, where additional spaces
are added within the line to provide
even margins on both sides. Some also
allow an even margin on the right with

a ragged left edge, as in some poetry.
Or, the text may remain unjustified to
give it a personalized look. A few pro
grams take on the ambitious task of
justifying proportional font printing,
and some center a line or block of text
horizontally as well as vertically.

Word-processing programs always
support a parallel (Centronics) printer.
Some also function through the
RS-232 port to operate serial printers
or work with the popular Small
Systems Software TRS-232 printer
driver through the cassette port. Some
programs support control codes that
use the special abilities of certain
printers, such as condensed printing,
italic or double-wide fonts, bold face
type, or graphic characters.

Some word processors, such as those
written in Basic, are limited to a specif
ic number of characters on each line,
and you must edit one line at a time.
Usually, these are tape-based pro
grams aimed at 16K computers, and
they support few features. They are
good for occasional or light use, such
as preparing a club newsletter.

Most programs are character-ori
ented with a constant stream of letlers
and symbols. Since a main purpose of

word processing is conserving time in
written communication, most pro
grams are written for disk systems.
Some of these are displayed on the
screen in a formatted presentation ex
actly as they will appear in print.

Radio Shack's Scripsit was one of
Tandy's earliest and best efforts. Pro
duced in both cassette and disk ver
sions, its shortcomings have been over
come by several patch programs. One
of the best is Flcxtext, which sends
codes to smart printers to change type
fonts, produces subscripts and super
scripts, provides boldface headings,
and so on. Qwerty, another Scripsit
patch, creates an index and table of
contents for lengthy documents.

Electric Pencil is probably the easiest
word-processing program to use. It is
inexpensive, because it offers few fea
tures in its stripped-down model; ad
ditional features can be purchased
separately.

CopyArt offers all the standard fea
tures plus unique graphics capabilities
that other programs can't equal.

Lazy Writer and Newscript offer the
largest range of features, as well as the
highest price tags. Lazy Writer, for ex
ample, lets you delete by character,

COLOR COMPUTER SOFTWARE

DISK OR CARTRIDGE $49 95

HELP FOR THE
BASIC PROGRAMMERBASIC AID

EDITOR ASSEMBLER DEBUGGER

COLORCOM/E SMART TERMINAL PROGRAM
We didn't wa,l for the competition to catCh up With lIS' We've added e"en mo,c tealures to
COLORCOM/E, Ollr superb Smart Te,mlOal program
• Complete upload & download support • Send all 127 ASCII Characters
• On line cassette reads & wntes • WOrd made el'mlnates spl't words
• Automalic capture ot files • Olf I,ne AND on I,ne scroll,ng
• Pre-enter data before calling • Selectable RS232 parameters

We've got the best cassette and uplo<ld/download support a"allable lind you can con
venlently print any port,on or Ihe rece,ved bufter you wanl NOW ON DISK' Reads ano
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change ANY OR ALL keys to your own speClhcallonsl Comes w,lh corwen,enl, easy to re·
move, plast'c keyboard overlay All of this 10 a convcnlcnl ROM cartlidge Ihat uses almost
none of YOllr valuable memory CARTRIDGE $3495

SMITH CORONA TPI
COM RITER CR-1
DAISYWRITER 2000
DIABLO 620/630 KSR
QUME SPRINT 9 KSR

•••••

CCEAD: ThiS BK Bastc Program supports cassette files has tull cursor control IlOe
IOsertlon/deletlon, and much more Two pass assembler supports full 6809 Instruclion
set & addressing modes, Iisls to screen or printer Debugger allows memory cxamme
/mod,ly, program execution II nOI delighted relum w,thm 2 weeks tor a full retund You
gel lully commented BaSIC source & complele InSlrUCt,onS ReqUires Ext Bas,c & 16K
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fasler and take up much less memory CASSETTE $795
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word, sentence, or block, or to a speci
fied character, as well as from the cur
sor to the top or bottom of the file.
Newscript automatically creates an in
dex. Both of them let you program a
number of keys with a series of com
mands you select to invoke their many
features.

All programs mentioned are well
documented and provide good after·
purchase support.

When selecting a word processor,
consider the availability of support
software. Some word processors are
compatible with programs like Special
Delivery, which personalizes a form
lelter and integrates it with a mailing
list. Special Delivery sends out a "per
sonal" letter to everyone on your list.

Other programs like Electric Web·
ster or Hexspell check for spelling
errors and automatically correct the
document.

Grammatik makes writing more ef
fective by identifying poor style in a
text file. It alerts you to the repeti·
tious use of a word, as well as capi
talization and punctuation errors. You
can structure Grammatik to keep your
computer jargon from creeping into
communications with those who don't

understand it.
As far as hardware is concerned, you

need either a daisy-wheel or dot-matrix
printer. Although the price of daisy·
wheel printers is coming down, they
still cost half again as much as dot·
matrix printers, and they operate at
about one·fifth the speed. The strong
point of a daisy wheel is that the fi·
naltext doesn't look like it comes from
a computer.

With the newer model dot-matrix
printers, the reader has to look c10scly
to see that the text is a computer prod·
uct, although the added quality results
in reduced speed. Be certain that the
printer has descenders so letters such as
y and g won't appear to be pushed up·
wards. If you need graphics get a dot·
matrix printer.

You'll need a disk drive for storage
if the use of your word processor is
heavy or complicated, or if labor is
costly. Two drives are an advantage,
since the advanced word processors
load in modules to control the entry,
edit, storage, and printing functions,
and these modules must be present in a
drive.

To save time, add a print buffer to
your system. Then, your computer is

available for use while the printer IS

busy with the text. The computer sends
the formatted text at high speed to the
buffer where it is held until the slower·
speed printer is able to accept it.

With a properly equipped TRS·80
and a word processor like Electric Pen·
cil 2, you can compose and edit the
text; check it for proper spelling; iden·
tify poor writing style; print the docu·
ment with data inserted from the
keyboard, from files, and from a data
base; and use the computer for other
purposes while the document is being
printed.

Exotic capabilities are not for every
one. Added features mean added cost,
less text memory, more complex com
mands, and slower operation. The
word processor that can process a
multi-chapter technical manual or a
graduate school thesis is not necessar
ily useful for someone who has a large
volume of one or two-page letters to
produce. Tailor your choice to meet
your special requirements .•

Dan Robinson (1625 Higgins Way,
Pacifica, CA 94044) is the author of80
Micro's September 1982 special sec/ion
on word processing.
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TUTORIAL

The Data Base Explained
by Wynne Keller

I ntroduction to data
bases-everything you

need to know explained
in plain, simple English

Most complex computer programs
include a data-base manager. Data-base
managers (DBMs) maintain a file or
group of items that are related. The
DBM performs clerical office functions
such as add, change, delete, sort, search
or print for any item or group of items
in the file. It is fast and efficient, but it
cannot do everything. Generally, a
DBM manages a file but cannot per
form massive changes. For that, you
need an auxiliary program.

Data-base managers are all-purpose
programs and are useful in business and
home environments. To choose the
right data-base manager, you need to
understand DBM terms and evaluate
the program's intended use.

Types of Data-base Managers
There are two types of DBMs: in

memory and random access. In-memo
ry programs hold all the filed items in
computer memory at one time. They
can be cassette or disk based. Random
access programs are always disk-based;
they bring each item into memory as
needed, so random-access files can be
larger than in-memory programs that
are limited to smaller files.

Some programs try to incorporate the
best of both types. In-memory pro
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grams are faster, because they don't
need to access the disk each time you
want an item. These programs allow
you to divide the file into small sections
that are retained in memory and written
to disk as groups, and can be merged
with other groups as the need arises.

In-memory programs are best for
small files; even with 48K, a typical ap
plication holds only 200 items. How
ever, large-capacity personal computers
such as the IBM increase the usefulness
of in-memory programs. A 128K IBM
can hold three times as many items in
memory as a 48K computer, so you can
accomplish large projects with an in
memory DBM.

Because in-memory programs record
the whole file as a unit, any system crash
affects a large number of items. A ran
dom-access program is usually safer be
cause each item records back on disk
after access.

Selecting a Program
The three most important DBM

terms are file, record, and field. Files
are items in the data base. The record is
one item in the group.

In a data base organized for house
hold inventory, one item might be a
sofa. You can record several things
about the sofa: its price, purchase date,
and present value.

Each piece of information about the
sofa is a field. You enter the relevant
field information for each record in the
data base. If this data base were a card

file, the entire box is the file, each card
is a record, and on the card are three
data fields about every item.

DBMs differ greatly in capability and
price. Elementary versions can cost as
little as $20, while sophisticated pro
grams are $300 or more. The following
descriptions of important features can
help you choose the DBM best suited
for your needs.

Capacity
Estimate the number of records in the

file and the amount of information
needed for each record. Every letter or
number counts as one byte. In the
household inventory, the name-of-item
field (chair, sofa, and so on) will need
perhaps 10 bytes. Round the price field
to the nearest dollar, and if no item is
more than $999, three bytes would be
sufficient. The date of purchase could
be the last two digits of the year, using
two bytes, or five bytes to write it with
the month and a slash, 12/82. Adding
these together shows that each record
needs 18 bytes. If there are 100 items in
the house, only 1,800 bytes are re
quired, easily within the capacity of a
cassette-based, in-memory DBM.

On the other hand, a business com
puterizing its mailing list might find
they will exceed the disk's capacity. A
typical mailing list requires 115 bytes
per record. On a two-drive system, the
program resides on one disk and the
data resides on another. But, even using
the whole disk for data, more than 700
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records can exceed the capacity of a
Model I disk. If the program is not
capable of spanning drives, it is worth
less for this application.

Speed

A slow DBM is a frustrating experi
ence and can even be unusable. Many of
the program's aspects affect the speed:
the method of data entry and change,
the method of saving data, and the type
of search and sort.

Data entry can be tedious in some
programs. Ideally, a fast typist should
be unable to overtype. Frequently,
however, the typist must slow down and
check the screen to be certain the pro
gram recognized keys that were pressed.

An important feature for increasing
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data-entry speed is a field-repeat key.
This allows the typist to press one (or
sometimes two) special keys to repeat
any field's contents from the immedi
ately previolls record. For example, if
you're typing addresses and several in a
row list New York as the state, New
York can be re-entered with one key
stroke. The key that performs this func
tion varies from one program to
another. and many data bases don't
have the feature at all. It is worthwhile
to look for the program that does.

The ability to change entries rapidly
is also important. If you make an error
when typing the record, you should be
able to correct the error before moving
on to the next record. A nondestructive
cursor is the easiest method for chang-

ing data. Nondestructive means the cur
sor blinks over, but doesn't destroy the
lellers beneath it. The cursor can be
moved to any location on screen with
the arrow keys and changes are made by
typing over the error, or the text can be
opened for insertions.

Another method of changing entries
is numbered fields. To make a change,
you type the number corresponding to
the field in which the error occurs. The
cursor then jumps to that field and the
change can be made. The slowest
method places the cursor at the end of
the first field whenever you specify
change mode. To change any field,
press the enter key repeatedly while the
cursor jumps down one field at a time
until it is on the field where the error oc
curs. This is a tedious process, especially
if the field to be altered is near the bot
tom of the screen or many records are to
be changed.

The method of saving or reading data
to or from the storage medium, called
110 (input/output), also affects the
speed of operation. Cassette users plan
ning DBM applications must first con
sider whether the project is possible on
cassette. The length of time needed to
save data on casselle makes a DBM for
files larger than about 100 records im
practical. Model III users are often un
aware that the speed of cassette dumps
for data, as opposed to programs, is on
ly 500 baud. In addition, each 256-byte
segment of data has a leader on the
tape, which also slows data saves. You
can prevent this leader with machine
code, and some casselle DBMs adver
tise this feature.

If the project is not worth the price of
a disk drive but is too large for cassette,
consider the Exatron Stringy Floppy.
The ESF saves data at 7,600 baud,
whIch means 150 records are saved in
about one minute.

Disk users also should consider the
speed of data 110. With in-memory
DBMs, the data loads at the beginning
of a session and saves at the end. This is
convenient and is the main reason for
the popularity of in-memory systems.
The random-access DBM loads one rec
ord at a time and then saves the record
as soon as you are finished with it. Since
the disk turns on for each save, there are
a few seconds of idle time for the
operator with each 110. When adding
records, you should not record the data
until you have corrected any errors. I
know of one program that does not
allow error correction during input; it
sends the data to the disk as soon as you
finish the last field, causing double disk
110 time.



After reading the manual, you may
understand how to use the program, but
not how to set up the file. Most manuals
assume some familiarity with the
organization of DBM files.

The first step is to write down the in
formation catagories being kept with
your current manual system. If there is
no current system, write down all the
types of information you would like
to keep. I will use inventory manage
ment as an example, as this is a fairly
complex, but common application
ofa DBM.

The following are possible categories:

Next, consider typical information
you would place in these categories.
Calculate the maximum number of
characters that would be stored in each
category. In the case of name categor
ies, you can do this by estimating the
average size of an entry and adding a
few characters. Some name entries can
be abbreviated later if they are too long
to fit.

You must calculate the byte count for
numerical and date entries with greater
precision. The cost field, for example,
must contain enough bytes for the
greatest cost you will ever encounter. If
you allow six bytes, the data entered can
never exceed 999.99 (the decimal point
counts as one byte). A date field is nor
mally MM/DD/YY, or eight bytes.
Typical byte counts are already in
dicated in the sample inventory above.

After you have a byte count for each
field, add them up to determine the
total number of bytes per record. The
example inventory would use about 200
bytes. [f the total per record is over 256
bytes, you may need to eliminate some
characters, depending on the program
being used; some programs don't allow
a single record to exceed 256 characters.

Even if the bytes per record are
within the program's limits, the number
of records that will fit on the disk is
seriously reduced with large records. In
the sample inventory, the vendor's ad
dress is probably superfluous. The ad-
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Disk I/O for random-access pro
grams sounds more tedious than it is in
practice. When only a few records will
be accessed, random access is faster
than an in-memory system because you
can load a few records faster than the
whole file. [f you start out with an in
memory system, you can stretch it to
handle larger and larger files. Perhaps
the entire mailing list was 200 records
initially, but expanded to 400, so the file
was broken into halves, then halves
again. Switch to random access before
the file becomes too large; it's easier
than shuffling and merging files that
have outgrown the program.

Searching/Sorting

The type of search and sort is vital to
program speed. A fast search is more
important because sorting can be per
formed during your absence. The
slowest search is sequential; the pro
gram examines each record to see if it
matches, in order through the file. A
binary search divides the file in halves
with each pass, and finds the needed
record faster. One of the fastest is an in
dex; an index is a separate short record
number file that keeps track of the ma
jor file. A record in the index contains
the location or record number of its
matching record in the major file.

Because record length in the index is
short, the index can be read quickly (in
some programs it is kept in memory).
Normally, the operator chooses the
field used in the index. Some programs
allow the indexing of several fields. The
index increases the speed of search and
sort functions. Its only disadvantage is
apparent if there is a machine or power
failure.

Some programs rebuild the index on
command. This is a good feature, be
cause you can repair the index if it is
damaged. Other programs update the
index automatically after changes have
been made or after 100 records have
been added to the file. This type is
vulnerable; if an equipment failure oc
curs after adding 50 records, all 50
would be lost. Even though the records
are safely on the disk, they have not yet
been added to the index, and without
the index they cannot be found.

An index increases sort speed. The
fields to be sorted are read from the
disk; when the sort is complete, the in
dex is rebuilt to reflect the new order.
The index is then written to disk, and
the records accessed in sorted order.
even though none of the major records
have been moved from their former
position on the disk.

If the sort is in machine code, the sort

speed increases, but this is not the only
factor in sort speed. Disk access can be
the culprit when sorts continue for
hours. A number of programs sort by
reading two records, comparing them,
then switching their order and rewriting
them to disk. The disk runs continuous
Iy, and it is not uncommon for the sort
to fail because the disk became worn
before the sort was finished.

Reports

Designing a report with most DBMs
is time consuming, because each user
wants something different, and the pro
grams allow considerable flexibility.
Once designed, a report format will be
used many times. Therefore, the best
programs save the report design in a file
on disk, and it can be recalled and used
without further effort. If a program
cannot save report formats, it will be
limited in report capability.

Some features to look for are:
• Choice of record numbers/no
numbers
• Multiple lines per record
• Mailing-label format
• Saves report format
• User-specified subtotals and/or
totals
• User-specified titles
• Wraparound suppression
• User-specified paging

It is standard on most DBMs that the
user can specify which fields to print
and which records to print. The way this
is done is by no means standard.

If you plan to use a word processor to
write form letters from a mailing list,
make sure the word processor and
DBM you plan to use are compatible.
Some DBMs interface with any word
processor file; others require a specific
program.

Calculations
Many programs offer one or more

formula fields, which allows you to
create a formula that uses values from
other fields. You could set up an inven
tory to calculate discounts or markup
with a formula field that takes the price
field and multiplies it by some other
value. Some DBMs perform these cal
culations when the record is typed.
Other DBMs show nothing on the
screen during data entry, but display the
computed values of formula fields later
when you recall or print the record. For
mula fields are vital in many business
applications.

Setting Up a File

Using the above guidelines, you select
a DBM. How do you put it to use?

• Name of Item
• Supplier
• Supplier Address
• Supplier City, State, Zip
• Supplier Code
• Store Code
• Salesman
• Supplier Phone
• Price [tern
• Cost Item
• Quantity on Hand
• Quantity on Order
• Reorder Point
• Reorder Date

20 bytes
25
20
28
10
10
20
14
6
6
3
3
3
8



Wynne Keller can be reached at
Downeast Digital, RD#! Box 4130,
Solon, ME 04979.

ships. Most programs understand the
following relationships: equal ( = ),
greater than ( >), less than ( < ), not
equal, greater than or equal, and less
than or equal. These concepts are famil
iar to most people. The harder part is
the connective for the search (and, or).

Suppose two search criteria were
desired: price less than a dollar, and
supplier name XYZ. You would choose
the price field as the first search field,
and specify less than ( <) as the rela
tionship and 1 as the amount. Then
specify the connection to the next field.
In this case, you want every item under
a dollar and supplied by XYZ. If you
said or, you would get every item under
a dollar from every company along with
every item from XYZ regardless of
price. Then enter the next search field
(supplier name), along with the rela
tionship, equal, and the name being
sought, XYZ.

Suppose you receive a shipment from
XYZ containing five different items.
You want to update the record for each
item by changing the quantity-on-hand
field to rellect the amount received plus
the amount formerly on hand. In addi
tion, the amount on order needs to be
reset to zero. To do this, you could
search for each of the five items by
name or product number, and change
each record. This works well for five or
ten items, but if hundreds of items were
received, it is too time consuming.

The limits of the all-purpose DBM
have just been reached. What you need
now is an auxiliary program. Such a
program would, in this example, accept
data such as part number and quantity
received for as many items as you wish
to enter. Then, the program automat
ically accesses the DBM file and updates
every record affected by the shipment.
It sounds simple, but you need a
programmer to write the auxiliary
program.

DBMs are a compromise. You can
use a DBM program for multiple tasks,
thus saving the money it would cost to
buy several different specialized pro
grams. But a DBM inventory cannot
hope to have the sophistication of a
specially written inventory, unless pro
gram modules are added. Adding such
modules does not have to be expensive
but is a factor to consider. Many ap
plications will not need extra program
ming, and if the DBM can computerize
more than one file for you, it will almost
certainly pay for itself. •

Manipulating the File
Putting the file to use quickly reveals

why DBMs are so popular. The sophis
ticated search and select capabilities are
perhaps the most exciting to use.

To use selection features, you 'II need
an understanding of Boolean relation-
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dress, phone number, and salesman's
name could be kept in separate file con
sisting of all the addresses your com
pany needs.

It's time to fine tune the DBM layout.
The more sophisticated programs allow
special types of fields. Alphanumeric
fields can contain any character.
Numeric fields may only have numbers
and number-related characters. They
may even have a fixed decimal point, if
desired. Some fields can be I'must fill"
fields, which means the operator must
enter something when typing the
record. You can reverse date fields, so
that on sorting they will be ordered
YY/MM/DD. Fields may be protected,
which means the data in them cannot be
changed.

In data bases that use this searching
method, choose a key field. The key
field should be a field unique for every
record. It would be useless to make the
key field the state in an address file,
because so many records will occur with
the same state. Choose some type ofID
number field for the key field. In an in
ventory, this would be the part number.

Next, design the screen. Sophisticat
ed programs give the user complete con
trol over placement of fields. Even pro-

grams that do not allow this can be
helped with planning at this stage,
because the order in which fields are
typed will be the order in which they are
presented on screen. Ideally, all "must
fill" fields should be first on screen, so
the operator does not have to step
through empty fields to reach the ones
for which there is data.

In some programs, the fields aren't
numbered and a change in a field near
the bottom of the screen means you
have to keep pressing enter to position
the cursor at the proper field. This is not
a problem if the cursor movement is
rapid. If it is slow, positioning the cur
sor can be time consuming. 1£ you use
such a program, position any fields that
will be changed often near the top of the
screen. A few programs require fields
that will be sorted consecutively to be
adjacent to each other, with the major
sort field first. If using either of these
programs, make sure you type the fields
in the correct sorting order.

Once you initialize the DBM and
design the input screen, it is time to
begin using the program on a trial basis.
Enter perhaps 25-50 records; then
make changes, sort them, and use the
search function. If data entry or
changes are slow, would a change in

-----------------, screen design help? Is the key field inap-
propriate? Design a few reports and
print the records. Will all the fields you
want on one line fit?

It is typical during this stage to find
that some vital field was overlooked, or a
field is too short, or too long. For exam
ple, using the inventory described earlier,
trial runs might show a need for a for
mula field to calculate price as a percent
age of cost. Remember, most DBMs do
not allow any changes to a file after in
itialization without losing all the records.
A few programs allow changes, such as
adding a field, but this is difficult and
time consuming. Be sure to initialize the
file the way you want it, because with
most programs everything must be typed
in again if changes are made.

If you find the program inadequate
during this stage, it is better to buy
another now than to type a complete file
into an unsuitable program. Changing
to a better program later requires retyp
ing the file or hiring a programmer to
translate it.
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What will they think of next..?

A Computer That
Writes Programs
For You.

Your computer is fantastically fast...once it knows what
to do. You probably realize that a computer is really
the combination of hardware and software, working
together smoothly, to give you what you want. Either
one alone is useless. Software is really the key ... the
"mind" of a computer system. Every project or task
you want to do requires a new specific software ap
plication to make it behave exactly the way you desire.

Of course, you may be able to "force-fit" an application
into some existing canned program you have, but to
really get results, you need a separate application
program to run on your computer

Until now, that meant you were forced to pay money
for application software off the shelf, or if you could
afford it, have it custom written for you, or, if you are
qualified, do it yourself .. spending endless hours
figuring it out and writing it. Now, your computer can
write individual application programs for you. These
programs are each separate, unique software programs
that run in standard Basic on your computer.

A company named FutureSoft has developed this ex
citing and long awaited remarkable working tool for
you. There are two versions called QUikpro+Plus and
standard Quikpro. Both of them create unique separate
Basic programs for you ... to do exactly, precisely, what
you want to do. And listen to this, .. You create a new
program in minutes instead of hours.

You can quickly generate a new program when you
want it. You can generate thousands of different
unique programs, each one standing alone as a com
plete program that runs in Basic. Best of all, you do not
have to be a programmer to do it. The QUlkpro soft
ware becomes your personal programmer, waiting to
do your work for you any time of day or night you
choose to use it

The custom programs you generate from this software
provide for: Data Entry, Additions, Changes, Record
Locating & Searches, great variety of (amputations,
and Report Printing (if you have a printer). It lets you
decide what data to manipulate and how to manipulate
it. It lets you decide the formats you want to appear on
your screen and/or to print out in a report. It lets you
use differing formats on the same data base. "It lets' you
make calculations from data within records without
altering the data base. It lets you report results with or
without including the base data from which results
were calculated.

error free instructional sequences. You get the im
mediate benefits of professionally written software for
your application

The resulting custom program is truly a separate Basic
program. You can list it, you can modify it, you can ac
tually see what makes It tick. You can even ask it to
print out its own operating Instruction manual so others
can run it for you, Finally, you can really tap the speed
and power of your computer the way you really want
You can create new programs for every use you have in
Business, Science, Education, and Hobby areas And
you can start now.

The software IS available immediately from the
creators It comes in two versions. If you want to
generate separate Basic programs with all the data
handling plus Calculations and Report Printing
features, you want Quikpro+Plus. Specify to run on
TRS80 Model I and Model III at only $149; to run on
TRS80 Model II at $189

If you do not need Calculation ability or Report Print
ing in the separate Basic programs you will create from
this program generating software, then standard QUlk
pro will do the job for you. Standard Quikpro to run on
TRS80 Model I or Model III is $89; to run on TRS80
Model II is $129. (Later on you can always trade up to
the Plus Versions for only the cost difference between
the two)

Both programs are available to run on many other
computers besides TRS80. Details are available by
calling or writing.

You can order right now by phone or mail. If you have
Visa/Mastercard, call toll-free from
All States except CA-AL-HI 1-800-824-78880P# 441
From California call 1-800-852-7777 Op# 441
From Alaska/Hawaii call 1-800-824-79190p# 441
Operators on duty 24 hours daily. Operators can not
answer technical questions, If you need technical in
formation or want to order from Canada or other
nations, call 1-904-269-1918 during office hours, Eastern
Time, Mon,-Fri.

Send mail orders with check, money order or credit
card information to: FutureSoft, PO. Box 1446-0,
Orange Park, Florida 32073. FutureSoft gives you a

All this is included in the ability/power of the program satisfaction or your money refunded guarantee for 10
you create. You do it by simply answering questions days from delivery. You can run the software yourself
that appear on your screen. Instantly, the QUikpro soft- on your own computer and see with your own eyes
ware instructs the computer to perform complex and what it can do for you Order now, ...... 66
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GENERAL

Insure Your Computer
by Thomas McDowell

If lightning hits your house, it can be
a frightening and unsettling experi
ence. It can also damage your com
puter. Last year, lightning struck my
house. ruining several appliances, in
cluding my TRS-80 Model l.

When I filed the insurance claim, I
learned some useful information about
computers and insurance. My experi
ence should help you if you find your
self in a similar situation.

Is It Covered?

If your computer is damaged, read
your insurance policy to find out if it is
covered. Your policy may not mention
the computer, but it will mention
lightning damage. Usually, if you have
a good home-owner's policy, your
computer is covered for this type of
loss. If you use your computer for
business, you will need a special rider
for it, since a business computer is not
covered under a home-owner's policy.

OK, so you think you're covered.
What's next'? Contact your insurance
agent. Eventually, an adjuster will call
you. He may want to inspect the
damage, but since lightning damage is
usually internal, he will probably tell
you to have the computer repaired, if it
is "economically repairable."

If it cannot be repaired, have the
repairman make a statement to that ef
fect. If the item can be repaired, get an
estimate and report back to the ad
juster. I f you want the insurance com
pany to pay for the repairs, the bill
must clearly state that the item was
damaged by lightning.

Economically Repairable Damage

Any item is repairable if the owner is
willing to pay enough money. In
surance companies recognize this, and
to limit their losses, they will limit the
amount they will pay to repair an item
to its present value. To compute depre-
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R emember to purchase
insurance for your

computer; you'll need it
when lightning strikes!

ciated value, my insurance company
divides the age of the item by its ac
cepted life, subtracts that value from
one, and multiplies the difference by the
current replacement cost of like items.

Some insurance companies may use
original cost instead of replacement
cost. For most items in inflationary
times, the replacement cost policy is
best because it reflects inflation. Un
fortunately, my TRS-80 cost nearly
$200 more when I bought it than it did
when lightning struck it.

The owner must establish the com
puter's age. If you do not have the pur
chase receipts, tell the insurance ad
juster where and when you bought it,
and he can check with the retail outlet.
If you are putting in a claim for stolen
equipment, especially equipment
worth thousands of dollars, and you
don't have receipts, you could be in
trouble.

Be honest with your adjuster. He
deals with people every day, and he's
no fool. My adjuster believed me when
I told him that I had one of the earliest
serial numbered TRS-80s and had pur
chased it in January 1978. My
credibility had been established, so he
again believed me when I said that my
32K Expansion Interface was new.

Determining the expected life of my
computer proved more of a problem.
My adjuster asked me to get the ex-

pected life from Radio Shack. The
technician at the local computer
center, however. refused to give me an
estimate for my computer. He told me
it should last forever. Even when I told
him that the insurance company would
consider that unrealistic, he refused to
make an estimate. (He stated that he
could be liable to Radio Shack if he
made policy for them, and stating an
average lifetime could be construed as
making policy.)

After some dickering, the adjuster
and I agreed that my computer's life
expectancy was at least that of a color
television (10 years). He gave me a
check for the depreciated value of my
equipment, less the deductable, and I
gave him the remains of the computer.

The adjuster told me that had my
unit been stolen, I would have needed
to prove ownership. The best way to do
this is to have a receipt. Club registra
tions and owner manuals can also serve
as proof.

Lessons Learned

The lightning that struck my house
cost me over $400 for equipment re
placement; without insurance, it would
have been more than $2,000. To pro
tect yourself from lightning or theft,
remember three things: Unplug your
equipment when an electrical storm is
forecast; make sure you have insurance
for your equipment; and save your
sales receipts. You should also think
about protecting your equipment from
fire or other disasters. And what about
your software? Storing back-ups off
site is probably the best way to protect
it. I hope you won't experience the
disaster that I did, but you should take
precautions, just in case! •

Thomas McDowell is a dala pro
cessor. His address is HHC /Sl Support
Balla/ion, APO New York 09/37.







We don't care
which computer you own.
We'll help you
get the most out of it.

interest groups from hardware enthusiasts to
computer composers a chance to get
together. There's a bulletin board
for selling, swapping, and
personal notices and a CB
simulator for real-time com
munications between sub
scribers. There's electronic
mail, the fastest, surest, way to
communicate with other users across the street
or across the country, plus file retention and
editing, and lots, lots more.

Fun and games are expected whenever
computer users interact, and CompuServe has
the best. Games you can play alone or with
other CompuServe subscribers
anywhere in the country. Classic
puzzlers, sports and adventure
games, and fantastic space games
featuring MegaWars, the "ultimate
computer conflict:'

But, that's just the tip of
the chip. CompuServe offers a
menu of thousands of items
that make subscribing edu- J
cational, fun and sometimes downright profitable.
If you'd like to know more about CompuServe,
call toll free, 800-848-8990 to receive an illus
trated guide to the CompuServe Information
Service. A videotex service for you no matter
which computer you own.

CompuServe
PO Box 20212
5000 Arlinglon Centre Blvd. Columbus. OhiO 43220

800-848-8990
In OhiO can 614-457-8650

An H&R Block Company "..235

CompuServe puts
a world of information,
communications, and
entertainment at your
fingertips.

CompuServe is the versatile, easy to use
interactive videotex service designed especially
for the personal computer user. It's dynamic,
growing and changing daily to satisfy
its subscribers' needs. It's an industry
leader, created and managed by
the same communications pro
fessionals who provide busi-
ness information and _......•-.....0:>-
network servIces to ',\ ~... ~' 0·;";"':,'.
over one fourth of IJ: :::: ~::~~:I: :.- ••.•_.~:
the FORTUNE 500 \. ,/': ··--~-i:i'~"~~
companies.

From current events to current assets,
CompuServe offers a wealth of useful, profitable

or just plain interesting information.
Electronic magazines and national

news wires plus worldwide weather,
current movie reviews, electronic

banking and shop at home services,
and some of the most sophisticated
financial information available are

all offered to current subscribers.

From words to music. CompuServe offers
a communications network that gives special



TUTORIAL

Disk Mysteries Revealed
by Michael F. Morra

Debating on whether to upgrade to a disk sys
tem or to keep your faithful cassette player?
If you have any doubts, read this article.

Are you frustrated with the trials
and tribulations of the cassette, but ap
prehensive about taking the big step to
floppy disk? Or perhaps you are a
seasoned floppy-disk user who is tired
of paging through a half dozen maga
zines, texts or operating manuals
before you find a satisfactory explana
tion of a particular subject.

This article attempts to correlate the
existing information and reintroduce it
in the form of a simple, slow-paced
and (hopefully) comprehensive primer
on the floppy disk.

At the start, I will be on the level of
the non-disk TRS-80 user who is fairly
conversant with the cassette-based sys
tem. I will assume some knowledge of
binary/hexadecimal number systems,
cassette data storage and the basic
memory structure in the TRS-80. After
laying the initial groundwork, I will
move into a more advanced and de
tailed treatise concerning the Model I
floppy-disk system.
44 • 80 Micro, Anniversary 1983

With a Little
Help from My Friends

This article owes its existence to the
presence of various publications and
the writers. (See the Bibliography.)

These publications will undoubtedly
help those readers who demand an ex
tremely detailed treatment of a specific
question. There are many other sources
that were not (or could not) be con
sulted during the writing of this article.

Most of these publications or prod
ucts are available from the many
advertisers in 80 Micro. The following
addresses may also be helpful:

Shugart Associates
475 Oakmead Parkway
Sunnyvale, CA 94086
(408) 733-Q1()()

Western Digital Corp.
2445 McCabe Way
Irvine, CA 92714
(714) 557-3550
(For information on the FD 1771-01 chip)

Some of the Western Digital docu
mentation has been republished in
various places, including Pathways
Through the ROM.

What Is a Floppy Disk?

A floppy disk is a form of non-vola
tile mass data storage for the TRS-80
and other microcomputers. Non-vola
tile storage (which also includes
magnetic tape and read-only memory,
or ROM) retains data without the ap
plication of external power. In con
trast, random-access memory (RAM)
is volatile-it requires power to con
tinually refresh the stored data, and
when the power is interrupted, the data
is irretrievably lost.

Like cassette tape, a floppy disk is a
scaled-down version of mass storage
used in larger computers (minicom
puters and mainframes). The grand
daddy of cassette tape is the high-speed
magnetic tape unit that employs open
reels of wide recording tape. Large
computers also utilize hard-disk stor
age, where data is stored on rigid metal
disks coated with a magnetic material,
much like the coating on recording
tape. The computer industry modified
disk storage to utilize flexible (floppy)
disks, usually made from Mylar or
similar material, with the same mag
netic coating as before.



Fig. J. A floppy disk. The actual disk is encased in a protective jacket
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the DOS software. Additional RAM
may have to be added (the DOS oc
cupies a good chunk of memory), and
it may be desirable to have more than
one drive hooked up. Also, floppy
disk-based software is usually more ex
pensive than cassette software (but
more powerful and versatile, too). The
total system investment depends on the
type and brand of hardware/software
purchased, and where it was obtained
(Radio Shack versus mail order, com
puter store, and so on).

Both systems have their place de
pending on the individual user. Cassette
tape is an excellent entry-level mass
storage device, combining ease of
operation with low cost, and allowing
the maximum amount of memory avail
able for other tasks. Once a user
becomes more intimately acquainted
with the computer, though, the cassette
can become the proverbial tail wagging
the dog by hampering more advanced
operations. At this point, it is a good
idea to seriously consider the move to
floppy disk.

The Nuts and Bolts of Floppy Disks

The disk (Fig. I) is either 5 \4 or 8
inches in diameter. The disk is free to
rotate within a jacket, which is special
ly lubricated for that purpose. The ex
posed central ring of the disk is gripped
by the motor assembly of the disk
drive. The jacket also has openings (the
read/write notches) on either side,
where the read/write head contacts the
disk surface. The write-protect notch is
analogous to the break-off tabs on cas
settes; if a disk's write-protect notch is
covered with an adhesive tab, data can-
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bytes per second. In both cases, the fig
ures are calculated for a continuous
stream of data being read or written.
An average access time would be the
time elapsed for either system to find a
given spot somewhere on the media.
On a C-20 cassette (20 minutes running
time), we could easily average one
minute trying to find the spot and line
the tape up fairly accurately. For a
floppy disk, the time ranges from
\4-14 second (and again, the disk ac
cess is fully automatic).

The disk usually contains more data
than the cassette tape, too. Going back
to our figures on cassette I/O, a
2O-minute cassette can hold a theo
retical total of 75,000-225,000 bytes of
data, depending on the baud rate.
Floppy disks can theoretically store
89,000-1,000,000 bytes, depending on
disk size, data density, and whether
one or two sides of the disk are used.
(These figures do not include necessary
system data, the so-called system over
head, which takes up some room on
both cassette and disk.)

The floppy disk does have some
drawbacks, however. Because of its
precision and tight tolerances, it is more
sensitive to the same problems that
plague cassettes: motor speed varia
tions, dirty or magnetized read/write
heads, destroyed data from stray
magnetic fields, physical contamination
and mishandling of the media, power
line variations, and so on.

The major disadvantage to floppy
disk is cost. To convert a system to
floppy disk requires controller cir
cuitry, at least one disk drive, mis
cellaneous cables and hardware, and

Briefly, here is a breakdown of the
various components that make up a
floppy-disk system:
• The floppy disk itself is the actual
storage medium. (The disk includes
both the coated disk and the protective
jacket into which the disk has been
sealed.)
• The disk drive physically manipu
lates the disk and, under system con
trol, reads and writes data ("plays"
and "records," respectively).
• The disk controller is the interfacing
circuitry between the computer and the
floppy-disk system.
• The disk operating system is the soft
ware that coordinates and executes all
data input/output (I/O) to the floppy
disk. It actually extends and enhances
the ROM routines so that the floppy
disk system can operate properly. The
software is usually called the DOS,
which rhymes with "boss" or "dose"
depending on whom you talk to.

Why Floppy Disk?

Let's take a look at the differences
between cassette tape and floppy disk
(vital statistics courtesy of Radio
Shack's Computer Catalog RSC-6 and
the TRSDOS/Disk Basic Reference
Manual).

For both systems, the physical form
of the stored data is the same: mag
netized areas in a magnetizable coat
ing. The data is both placed on the
media and retrieved by a read/write
(record/play) head in both systems.
However, the method and the speed of
data access is quite different.

Cassette tape is relatively exasperat
ing when it comes to finding a given
spot somewhere on the tape. The tape
has to be manually jockeyed back and
forth to locate the desired area. In con
trast, floppy-disk systems ~an very
quickly position the read/write head
anywhere on the media to pick out a
particular portion of written data. A
floppy disk is even more versatile be
cause of the data format on the disks,
which allows us to locate and access
very small units of data. This would be
analogous to a stereo turntable that
could automatically find and play a
group of several notes anywhere on the
LP disk within seconds.

Furthermore, floppy-disk systems
have a much faster 110 rate than
cassette systems, which makes the
former even more powerful. Cassette
I/O rates for TRS-80s are either 500 or
1,500 baud, which is equivalent to
about 54 or 171 bytes per second,
respectively. Floppy disk 110 rates are
on the order of tens of thousands of



Fig. 2. A formatted disk. The number of tracks and sectors will vary, depending on (he system. Note
the staggered numbering of the sectors.
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not be written to that disk.
The sector holes in the jacket and the

disk communicates to the system the
positioning of the disk, and enable the
automatic location and access of the
data. We will go into more detail about
this process later.

There are various types of disks
available. The following requirements
are for those TRS-80 systems with all
Radio Shack hardware and software.
If your system includes any non-Radio
Shack components, you may have to
use a different type of disk.

The most obvious criterion is disk
size. TRS-80s use 5 \!.I-inch disks, ex
cept for the Model II which requires
8-inch disks.

Disks are certified as single or
double-sided. Although both sides of
the disk have a magnetic coating,
sometimes only one side's coating is
reliably applied and satisfactory for
data storage. Most disks, whether
single or double sided, have read/write
notches on both sides, which means
that it's possible to read/write data on
a "bad" side (usually leading to vari
ous I/O errors). All TRS-80s use only
one side of the disk. Double-sided
disks work fine with no system mod
ifications. However, you pay for a cer
tified second side that the TRS-80
(unless modified) can't use.

Another specification is single ver
sus double density. Certain systems
have the capability of packing a larger
amount of data in a given physical area
on the disk. Because of this high data
density, the magnetic coating must be
more uniform and reliable to avoid
loss of data. Except for the Model I, all
TRS-80s require double-density media.
(Although the Modell was set up for
single-density disk I/O, double-density

REAO/WRITE
MEAD JON r'lACK 2)

disks can be used with no system modi
fications. In fact, the double-density is
probably worth the extra money for its
higher reliability. Radio Shack, by the
way, sells only double-density media
for the Model I and other TRS-80s).

Disks are also offered in sojt and
hard-sectored varieties. The difference
is the number of sector holes in the disk
(not the jacket-see Fig. I). Soft
sectored disks have one hole; hard
sectored disks have a continuous ring
of holes around the large hub hole (but
hidden under the jacket). All TRS-80s
require soft-sectored media, and unless
modified, will not function if hard-sec
tored media is used.

Be suspicious of media priced far be
low the average going rate. El Cheapo
disks usually have relatively poor coat
ings that lead to all sorts of headaches
with lost or inaccessible data.

Better disks usually have reinjorced
hub holes; you can see the double
thickness edge of the exposed disk at
the hub opening. The increased thick
ness prevents wear or elongation of the
hub hole, which may result in unre
liable disk operation. Kits are also
available to apply reinforcing rings to
nomeinforced disks.

Disks should be handled in a very
careful manner, owing to the sensitiv
ity of the written data. The disks
should be filed vertically (on edge) in
their protective envelopes, away from
heat and sunlight, and not compressed
against each other excessively. Even
very minute particles on the media can
jam between the read/write head and
the rotating disk surface, and some of
the magnetic coating can be gouged
out. These offenders include dust, cig
arette ashes, and even the particles in
cigarette smoke (another good reason

o
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to give up smoking). Disks should be
kept away from stray magnetic fields,
which can be produced by power
cords, speakers, motors, tv and stereo
receivers, video monitors, and so O'n.

When ready to shut off the com
puter, remove all disks from the drives.
When writing on the disk label, use a
felt-tipped marker; pencils, ball-point
pens, and other hard-pointed instru
ments can mar the disk surface under
the jacket.

Data Here, Data There

Examining how data is arranged on
the disk will allow us to define some im
portant concepts and buzzwords for
later use. For now, however, don't
worry about how the data is accessed,
or other specifics about the 110 process.

Figure 2 shows a working TRS-80
disk with the jacket removed. Data is
laid out on the disk in ring-shaped,
concentric Tracks. As shown, the read/
write head on the drive can move in or
out along the radius of the disk, posi
tioning itself over a desired track. As
the disk rotates, the head "sees" all the
data contained on the track.

In addition, the data on a track is
organized into a number of sec/Drs, as
indicated. There is no physical gap be
tween the sectors; certain data patterns
that are part of the system information
distinguish the various sectors.

There is an important concept here:
Each sector contains both system in
jormation and user data. The latter
represents the actual data that the user
is normally concerned with. As you
would guess, the system information is
for the benefit of the system itself. It
performs such housekeeping tasks as
delineating and identifying sectors,
verifying the data, and so on. As we
will see later, the system bytes form a
skeletal structure on the disk, into
which the user introduces the data to
be stored. In general, the system bytes
are invisible to the user, unless a utility
such as Trakcess is used to access them.

The inner tracks and sectors are
physically much shorter than the outer
ones, but they both contain the same
amount of data. If you feed your
TRS-80 bargain-basement disks, those
dense inner tracks may give you head
aches with lost data due to inconsis
tency of the magnetic coating.

Putting Data in Its Place

To get some idea of how the data
and system information work to
gether, we'll briefly examine disk jor
matring. Any blank disk must be for
matted before data is placed on it.



DOS packages include a format utility
to accomplish this.

When a disk is formatted, it is first
tested for flaws by actually writing a
data pattern onto it, and then reading
it back and verifying it. If any
discrepancies are detected, the system
assumes that a defect in the media was
the cause (the most likely possibility,
but hardware bugs can also cause
similar problems). The system then
locks out the questionable tracks by
writing information onto the disk that
later instructs the system not to write
data to those tracks.

Once this is accomplished, the sys
tem gets to the heart of the matter.
First, it establishes track and sector
boundaries by writing a pattern of sys
tem information to the disk. This in
formation also identifies each in
dividual sector so they can be accessed
at will later on.

The next step, a very important one,
is to establish a directory (usually one
track long) on the disk. The directory
contains status information such as the
location of locked-out tracks, access
limitations (passwords or other protec
tive functions), and so on. Later, as
data is written to the disk, the directory
keeps track of where everything is, and
allows the user (and the system) to find
it again.

Depending on the system, other data
may be written during formatting. In
the Model I, for example, a bootstrap
routine (or boot), which is necessary for
system operation, is put on the disk.

Notwithstanding some different op
tions that may be offered, the basic ac
tions during formatting are the same
for all systems: checking the media and
then preparing it to accept data.

The Little Gray Box
The floppy-disk drive performs the

same function as the cassette recorder
in a tape system. It executes commands
to access existing data or to write new
data. However, all the disk drive !l0
functions are automatically controlled
by the system, as opposed to the man
ual button pushing required in cassette
systems. This is yet another factor con
tributing to the power and versatility of
the floppy-disk system.

The drive incorporates the following
subassemblies:
.A drive motor, with a hub assembly,
grips the disk at its center hole and
rotates it at an accurately controlled
speed. The hub locks onto the disk
when the drive's access door is closed
• The read/write head is positioned
over the read/write notch in the jacket.

When data is to be accessed, the head is
moved in and out along the radius of
the disk by a stepper motor.
• The write-protect switch checks the
write-protect notch on the disk.
• The index/sector LED and detector
are positioned on either side of the disk
at the sector holes. As the disk rotates
and the sector hole lines up with the
jacket holes, a flash oflight falls on the
detector, which then triggers logic cir
cuitry to inform the system about the
disk's position.
.Logic circuitry (either control or
read/write circuits) coordinates all
drive operations. Most circuits light an
LED on the drive cabinet when the
driver motor is funning. Do not at
tempt to open the access door when the
activity LED is lit!

Just as with disks, there are many
variations of disk drives to choose
from. Again, the following specifica
tions are for unmodified Radio Shack
TRS-80s.

Drives are supplied either as bare
drives (not mounted in a cabinet, and
usually without power supplies), or
completely self-contained external
units (with power supply and cabinet).
There are also multiple-drive assem
blies that incorporate two or more
drives in one cabinet. The Model I and
Color Computer each use up to four
external drives. The Model III has
space in its enclosure for two bare
drives to be installed, and can support
two more external drives. The Model II
has one internal drive, and can support
up to three additional drives. (Model
ITs usually have a three-drive expan
sion bay for extra drives. The bay is a
cabinet/power-supply unit with one
drive installed, and two extra bare
drives can be installed as needed.)

Some systems require that one drive
incorporate terminating resistors, which
provide a satisfactory electrical match
in the disk interfacing. Usually, there is
no difference in price between standard
and terminal drives. For all TRS-80s
(except the Model II), one of the exter
nal drives is nsually a terminal drive.

On the Color Computer, the first
drive purchased will be more expensive
than additional drives. Similarly, on
the Model III the first internal drive is
more expensive than the second. In
both cases, the disk controller circuitry
is incorporated into the first drive. The
Color Computer's first drive kit also
contains a program cartridge contain
ing the DOS and a cable for the drives.

The Model I is a different story; the
controller is not found in either the com
puter or the first drive, but in the expan-

sion intedace, an additional piece of
hardware needed before any drives are
hooked up.

Your drives need track capability to
match the system's track setup. The
Model I is set up for 35-track I/O, the
Model III and Color Computer are 40
track, and the Model II is 77 track.

As with disks, the drive must be able
to handle the appropriate data density.
Specifically, the read/write head
should be certified to handle double
density !l0 (except for the Model I,
which is single density). Most drives
available today, except for the lowest
priced models, are capable of both
single and double-density !l0.

You should use double-density
capable drives in the Model I with no
system modification. In this case, you
would not have to replace the drives if
you later decide to convert the system
to double density.

Tell Me What You Want
The disk drive by itself is a rather

stupid piece of sophisticated ma
chinery. Its only real capabilities are
that it can merrily spin a disk at several
hundred rpm and step its head in and
out (as well as several reporting func
tions, like checking the write-protect
notch or the sector hole). Obviously,
some direction from hardware or soft
ware is needed to perform worthwhile
disk I/O. The disk controller circuit is
an important example.

The controller circuit usually con
sists of little more than a single IC and
a small handful of support compo
nents. However, it tremendously ex
pands the repertoire of floppy-disk
functions and data transfers. For ex
ample, the Western Digital FD 1771-01
controller chip (used in the Model I)
enables reading/writing of bytes, sec
tors or tracks, formatting and en
hanced seeking/locating capabilities.

The controller is functionally invis
ible to the user since it acts under com
mand of the DOS. Unless you try to de
sign your own DOS or a program with
its own disk I/O routines, you do not
have to delve too deeply into the con
troller operation. For those of you who
are interested, references include West
ern Digital's documentation on the con
troller chip and Bill Barden's text on
disk interfacing (see bibliography).

DOS Is the Boss
At this point, we have covered the

physical components that comprise a
TRS-80 disk system. However, in this
raw state it is capable of only rudimen
tary disk operations under direct opera-
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operator could place any type of ex
ecutable program.

In the non-disk system, these ad
dresses (referred to as DOS links or
DOS exits) are coded to redirect ex
ecution back to the ROM, resulting in
a brief, unproductive loop out of ROM
and back again. But we could replace
that return instruction with a short
routine that would then be executed,
and we would have the option of not
returning to the ROM afterwards. This
is the basic principle of the DOS ex
tension to the ROM.

In similar fashion, there are sets of
addresses connected with the exclusive
command keywords for the disk ver
sion of Basic. The Basic interpreter (in
ROM) detects all Basic command
words, most of which have associated
execution code burned into the ROM.
For the Disk Basic words, however, the
ROM loops out into RAM for these
routines. to non-disk systems, these
addresses cause an immediate return to
a ROM routine that displays the cryp
tic message "L3 Error" (or "LevellII
Error"-the authors of the ROM ap
parently referred to Disk Basic as Level
1II Basic). Once again, however, when
a DOS is present, these keywords be
come valid, active commands because
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the calling addresses are redirected to
executable routines for the disk
system.

The exception to this procedure is the
TRS-80 Model II. This computer has
essentially no operating code in ROM at
all, except for a small initialization
routine. What this does is to immediate
ly fetch, from the disk drive, the whole
operating system contained on the DOS
disk, load it into memory and begin ex
ecution once you turn on the computer.
The Model II DOS is, therefore, much
more sophisticated, as it must include
all of the fundamental routines that
would otherwise have been in ROM,
such as the Basic interpreter, keyboard
and video display routines, and so
forth. The big advantage is that the user
is no longer constrained by a strict
ROM code or a given language inter
preter-the door has been opened to the
use of powerful, esoteric operating
systems and other high-level computer
languages (Fortran, Cobol, Pilot,
CP/M and so on).

A description of DOS features
would quickly turn this article into a
book, so I'll simply recommend that
you go to the people who wrote the
book-Radio Shack. Their operating
manual for the TRSDOS operating
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"An operoting system is a master program
that allows a complex computer system, in
cluding various input/output ... devices,
storage devices and programs, to imeract
efficiently and with apparent simplicity.
The operating system makes sure that
everything that has to be done gets
done-and you don't even have to know
what it is that 'has to get done.' "

As you can see, the DOS software is
probably the most important pan of the
floppy-disk system. It acts as an exten
sion of the ROM, in that it provides rou
tines for all the various disk operations.

Some of you may be wondering,
"How can a piece of software tie in
with ROM, which cannot be physically
modified?" The answer is that many
of the ROM routines have a de/our
through some portion of accessible
RAM memory. At certain points in
these routines, execution "jumps out"
to a RAM address, where the system or

tor command (since the ROM has no
disk I/O routines as such). In order to
make this conglomeration of expensive
hardware sprout wings and fly, we need
a piece of software known as the disk
operating system, or DOS for short.

To quote from the Radio Shack
TRSDOS manual:
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system is first rate, extremely thor
ough, and (for the most part) under
standable even by the rank amateur.
The manual alone is available, or you
can buy the entire package including
the DOS disk.

TRSDOS itself is fairly simple to
learn, and many of the competitive
DOS packages are based on Radio
Shack's. The other systems generally
boast correction of bugs (errors) in
TRSDOS, or special routines that
TRSDOS doesn't include. At any rate,
cut your teeth with TRSDOS and get a
good idea of what the DOS is and does
before buying one of the new-fangled,
high-performance systems.

The market for Model I and 1JI DOS
packages is loaded with products, and
if you ask 10 different users about their
favorite DOS, you are likely to get 10
different answers. Some of the more
well known names are Apparat's
NEWDOS (there are several versions),
Logical Systems' LDOS (formerly
VTOS), Micro Systems Software's
DOSPLUS, Level IV Products'
ULTRADOS, and Cosmopolitan Elec
tronics' MULTJDOS. Newer versions
of these products are usually double
density compatible, which is an im
portant factor in Model I and 1JI soft-

ware interchangeability, and permit
conversion of Modell systems to dou
ble density.

Before purchasing one of these
products, find area computerists who
use these systems and see if you can get
some hands-on experience with them.
Try not to buy on verbal recommenda
tions alone. Also, steer clear of un
authorized copies of a DOS. You can
never be sure what condition it is in, or
whether it has been periodically up
graded or debugged. Also, you will not
get the benefit of follow-up support by
the author; most companies distribute
upgrades or zaps (recommended cor
rections) to registered owners only.

Furthermore, there is the very real
problem of software piracy, and the
deprivation of royalties due to soft
ware authors. Granted, the price tags
on original software often run high,
but you Will get continuing technical
support from the authors and make it
financially feasible for them to con
tinue that support and turn out new
material.•

Michael Morra is employed by En
thone Inc. of West Haven, CT. He can
be reached at 450 Vii/a A ve., Fairfield,
CT06432.
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TUTORIAL

Binary Breakfast
by Richard E. Esposito

10 II 100 101 110 111 1000 1001 1010

To multiply 101 by Ill:

The multiplication facts are:

1 x I = 1
1 x 0 = 0
o x I = 0
Ox 0 = 0

Since the sixth quotient is zero, we can
terminate OUf division process.

The next step is to assemble our bi
nary number. This is done by writing
our remainders in the opposite order of
their calculation. That is, starting from
the left using 56 as the example: re
mainder six, remainder five, remainder
four and so on, yielding 1 I I 0 0 0,
which is the binary equivalent of 56.

You can double check by doing this:
I x 2' + I x 2' + 1 x 2' + 0 x 2' +
o x 2 + 0 = 56.

The TRS-80 uses a 16-bit word for
integers, so we will add enough zeros
on the left to give us a 16-bit number.
This yields:

0000000000111000

56

o first remainder

1
2/3

2

1 fifth remainder

14
2/28

28

o second remainder

o
2/1

o
1 sixth remainder

7

2/14
14

o third remainder

3
2/7

6

1 fourth remainder

109

III
x 101

III
000
11

10 001 I

876

An integer word in the TRS-80 con
sists of two 8-bit integer bytes, a word
being the unit of memory used to store
a number.

Let's calculate the binary equivalent
of 56. To do this, we use what is com
monly known as the Chinese remain
der theorem. The process is simple:
Divide 56 by two; divide the quotient
by two; repeat the process until a quo
tient of zero is obtained. For example:

28
2/56

N ow you can understand
the language of your

Model I, III, or Color
Computer-it's simple.

5

Table J

42 3

Base 2

Base 10

(I) (I) (I) (I)
1 I 0 1
1 0 1 0

0 0 0 0

(d) = digits carried

Addilion in base Iwo is carried out in
much the same way as addition in base
10. To add 10101 to 11011:

1 + 1 = 10

1+0 = I
0+1 = I
0+0 = 0

All digital computers are based on
the binary number system; the TRS-80
is no exception. The binary system is
based on the number two; the decimal
system is based on 10.

Consider 1,458; in base 10, it repre
sents I x 10' + 4 x 10' + 5 x 10' + 8,
while the number 1011 in base two
represents I x2'+Ox2'+ I x - + l.

In base 10, 10 represents I x 10 + 0
= 10. Therefore, we need symbols that
can occupy the right position to repre
sent zero through nine. The symbols
we use are 0, 1,2,3,4, 5,6, 7, 8, and 9.

In base two, 10 represents 1 X 2 + 0
= 2, so in base two arithmetic, we need
digits representing only zero and one.
It is useful to count in both bases (see
Table I).

One of the niceties of dealing with
base-two numbers is there are only
four addition facts:

Now that we have the binary equiv-
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alent of 56, how does this relate to the
statement: 10 X"7o = 56? If you follow
this statement with: 20 PRINT VAR
PTR (X%), the computer will print
the address of the first byte of the
variable X%.

If you add the statements

30 PRINT PEEK (VARPTR (X~.»

40 PRINT PEEK (VARPTR (X~.) + I)

you will get the results 56 and zero
from the two locations. How does this
compare with OUf computed binary
number? Well, a 16-bit number must
be broken into two 8-bit bytes. Doing
this with 56 gives us 0 0 0 0 0 000 and 0
o I I I 0 0 O. The byte on the left is
called the high-order byte and the byte
on the right is called the low-order
byte.

The TRS-80 stores the high-order
byte in the second byte of the word and
the low-order byte in the first. If you
convert the binary numbers from each
of these bytes to base 10, you will come
up with zero and 56, the same values
that were PEEKed from memory.

If you understand everything up to
this point, you should be able to ex
plain why the following program yields
the result of 32767:

IOX% ~ -1
20 POKE VARPTR (X%), 255
30 POKE VARPTR (X%) + 1,127
40 PRINT XOJ'o
50 STOP
60 END

What about negatives?
If you read the Level II Basic Refer

ence Manual, you will notice an integer
variable may only be as large as 32767.
If it were not for negatives, a 16-bit
number could go as high as 65535.

The TRS-80 uses a scheme known as
two's complement to represent nega
tive integer numbers. What this scheme
does is use half the possible 65536
values to represent positive numbers
and the other half for negatives.

So how do we get - 56? Recall that
56 was equal to ()()()()()()()(111000. To
compute - 56, first calculate the one's
complement by switching all ones to
zeros and all zeros to ones. This gives
us I I I I I I I I I I 000 I I I. To the
one's complement add one to come up
with the two's complement. In the case
of - 56, this yields:

1 I 1 1 I 1 1 1 I 10001 1 1
+ 1

1111111111001000

If this addition had resulted in a 17th

digit for our result, it would have been
discarded. Now as before with 56, we
split the result into two bytes, this time
resulting in I I I I I I I I and I I 00 I 0
00. Converting these bytes to base 10
results in 255 and 200.

You are now equipped to explain
why this program yields - 56:

10 X070 = -I
20 POKE VARPTR (X~.), 200
30 POKE VARPTR (X~.)+ I. 255
40 PRINT X~.

50 STOP
60 END

Floating Points
How does the TRS-80 handle float

ing-point numbers? To answer that
question we must analyze the binary
number system still further. In binary:

0.1 1/2
0.01 1/4

0.001 1/8
0.0001 1/16...

To convert fractions to binary we
multiply the decimal fraction by two.
lf the result is greater than zero, write
down the number or else write down a
zero.

Continue multiplying only the frac-

AT LAST!!! A Micro-Design
Model III System Upgrade.

... 463

ob}Ol MANchACA ROAd

AUSTiN TEXAS/ 78745
loll hll

FOil MOR£ INfORMATiON & FR£[ liT£RATURl

CAli OR WRitE

1·800·531 ·5002

MICRO-DESIGN

ThE MicRO-DisiGN ModEL III UPGRAdE iNcludES MiCRO-DESiGNS EXCEpTioNAL MDX-b tlisk
CONTROLLER bOARd, ONE 40 TRACk doubLE dENsiTy Disk DRiVE, NECEssARY iNSTALlATioN CAbLES ANd
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tional part of the product until you
have accumulated the proper number
of bits. In the case of 56.1625,56 gave
us six bits but a single-precision vari
able in Level 11 Basic requires 24 bits in
addition to the exponent, so we pro
ceed as follows:

.1625
x2

Bit 1 0.325
x2

Bit 2 0.65
x2

Bit 3 1.3

x2

Bit 4 0.6
x2

Bit 5 1.2

x2

Bit 6 0.4
x2

Bit 7 0.8
x2

Bit 8 1.6
x2

Bit 9 1.2

x2

Bit 10 0.4
x2

Bit 11 0.8
x2

Bit 12 1.6
x2

Bit 13 1.2

x2

Bit 14 0.4
x2

Bit 15 0.8
x2

Bit 16 1.6
x2

Bit 17 1.2

x2

Bit 18 0.4

We now have 18 additional bits in
56.1625 111000.001010011001100
110. Now we normalize the number by
moving the binary point (binary point
is to the binary system as decimal point
is to the decimal system) to the leftmost
position and put the number into scien
tific notation. The result is a binary
point, followed by a one, followed by
additional bits. If the original number
were a fraction, the binary point would
be adjusted to the right to achieve this
status. (You may also have to calculate
more bits to achieve the required preci-

sion: 24 bits to the right of the binary
point.) This yields 56.1625 = .11100
0001010011001100110x2'. Now
break the number into bytes as we did
with the integer variable. This yields:
most significant byte = ;ooסס1110 next
most significant byte = 10100110; and
least significant byte = 01100110.

Now take the power of two and add
it to 128. In this case, we get 134. For a
positive value, change the leftmost bit
of the most significant byte (the byte
closest to the binary point) from a one
to a zero. For a negative value, omit
this step. This is the system adopted by
Microsoft for representations of posi
tive floating-point numbers. It is by no
means universal. I n the case of
56.1625, we have .ooסס0110

Next convert your three significant
bytes to base 10. We now have 96, 166
and 102. The number 56.1625 would
be stored in the TRS-80 using four con
secutive bytes:

Byte I (least significam byte) = 102
Byte 2 (next most significant byte) = 166
Byte 3 (most significant byte) = %
Byte 4 (exponent) = 134

If the following program is run on the
TRS-80, the printout would yield

$ HORSERACING $

.... 177

IN CANADA: $225. Cdn. Each Program
EQUINE MANAGEMENT & INNOVATIONS
P.O. Box 2214, Station 0
Ottawa. Ontario K 1P 5W4
Toronto 281-3568
Ottawa 523·4202
Vancouver 228-9()91

The KEL-CO SYSTEM, developed by Dr. A.S. Kelsey. Professor of Mathematics, and Mike Cox, an expert in horse rac~ h~ndicapping,has heen
available separately for Thoroughbred and Harness racing since the late 1960's and has increased in popularity as the technical presr.ntatlon 01
it has improved.
The in depth analysis of 10.000 races for each of Thoroughbred and Harness racing was conducted to determine whIch measurable vanahles
were mOst predictive and which of the intangibles could be organized into a workable form.

CANNELLA SALES CORP. NOW INTRODUCES TWO KEL· CO SOFTWARE PACKAGES FOR ANALYSING
THOROUGHBRED AND HARNESS HORSES!

THE PROGRAMS
Because of Computer technology, a novice need only learn how to interpret the roeing papers (clear instructions included) to operate these
programs. You'll enjoy becoming a Railbird!
THOROUGHBRED PROGRAM (RS·51: Horses' ratings reflect TROT PROGRAM (RS-6): Horses' ratings are derived through the
True Class levels. The Program takes into account the levels of mathematical links among Speed. Finishes. Post Positions and Track
racing at all North American racetracks so that ratings always Lengths. Adjustments are then made for Current Form. Class
remain consistent; Fitness of the horse is also a major element Changes. Driver Changes etc. This method can be used at any
brought out in the analysis. Ratings may then be adjusted in Harness racetrack for which normal past performance data is avail-
consideration of factors like Distance, Weight. Surface etc. able.
INPUT IOUTPUT - The Programs operate on the basis of prompts where the user responds with material from the racing papers, and in some
cases personal judgement.
Results may be produced one horse at a time or for complete races; horses are rated, ranked and qualified on a list (screen copy or hard copy).
Wagering guidelines for Straight·Win, Place, Show and Combination Bets, ego Daily Doubles, Exactas - are given in the Programs. These rules
are applied in accordance with the horses' ratings and qualifications.

IMMEDIATE DELIVERY ON CASH AND CREDIT CARD ORDERS - Send Money Orders; Personal Cheques (must clear before delivery);
VISA, MasterCard, (American Express-USA only) - send Acct. No., Expiry Date
TELEPHONE CREDIT CARD ORDERS!
IN USA: $200. Each Program STUDY
CANNELLA SALES CORP. A formal Study using the Thoroughbred
420 E. Genesee St. System in New York, New Jersey and Canada
Syracuse. New York 13202 showed a profit of 24.,. over 372 potential
1-800-448-5713 races. Copies of the Study may be obtained
(NY State 315-476-14301 for $1.00 each from either our U.S. or
NY Residents add sales tax. Canadian office. Call Now and Order

These Two Programs.

Specifications: TRS-8081 & III, 48K; Apple II 8 with DOS 3.3, 48K; enquire about others!
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56.1625:

IOX=~1

20 V ~ VARPTR (X)

30 POKE V,I02
4OPOKEV+I,I66
50 POKE V + 2,96
60 POKE V+3,134
70 PRINT X
80 STOP
90 END

For TRS-80 double preCISIOn, Ihe
process is similar. except you need 56
bits to the right of the binary point in
the normalized number.

In the case of 56.1625: 56.1625 =
111000.00101001100110011001100110
011001100110011001100110. After
changing to scientific notation, we
have: oo010100110011001100סס111.

1100110011001100110011001100110
x 2'. The bytes going from most
significant to least significant and con
verting 10 base 10 are:

ooסס0110 = 96 (the left bil was stripped as
before.)

101001 10 ~ 166
01100110 ~ 102
01100110 ~ 102
01100110 ~ 102
01100110 ~ 102
01100110 ~ 102

and, as before, Ihe exponent is 128 +
6= 134.

The number is stored in very much
the same way as in single precision ex
cepI it uses 8 bytes. If we run the fol
lowing program, the result would be
56.1625:

10 X# ~ -I
20V ~ VARPTR(X#j
30 POKE V, 102
40 POKE V + 1,102
50 POKE V +2,102
60 POKE V+3,102
70 POKE V +4,102
80 POKE V +5,166
90 POKE V+6,96

IOOPOKEV+7,134
110 PRtNT X#
120 STOP
IJOEND

For the TRS-80 Color Computer,
let's again consider the number
56.1625. The Color Computer only
has one type of variable, which is a
five-byte, floating-point number.

As before, convert 56.1625 to bi
nary, this time to 32 bits: 56.1625 =
111000.00101001100110011001100110.
After changing to scientific notation
we have: .111000001010011001100
11001100110 x 2'. Break into bytes
and convert to base 10:
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ooסס0110 = 96 (the leC! byte was stripped as
before)

10100110 ~ 166
01100110 ~ 102
01100110 = 102

and as before, the exponent is 128 + 6
= 134.

Unlike before, the numbers are
slored in the reverse order of those in
the Models I and II. This order is used
in most computers. The real oddball in
this case is the Z80. The TRS-80 uses
Motorola's 6809 chip.

As before, if we run the following
program, 56.1625 will be our result:

IOX~-I

20V ~ VARPTR(X)
30 POKE V,I34
40 POKE V + 1,96
50 POKE V +2,166
60 POKE V+3,102
70 POKE V + 4,102
80 PRtNT X
90 STOP

100 END

The following program written in
TRS-80 Basic divides an input number
by two by changing the value of the ex
ponent of the stored floating-point
number:

10 INPUT X
20 V ~ VARPTR (X)

30 E ~ PEEK (V +3)
4OE~E-I

50 POKE V + 3,E
60 PRINT X
70 STOP
80 END

The corresponding program for the
Color Computer follows:

10 INPUT X
20'V ~ VARPTR (X)
30 E ~ PEEK (V)
4OE~E-1

50 POKE V,E
60 PRINT X
70 STOP
80 END

Now consider this problem raised by
Michael Binkhurst ("80 Aid," 80 Mi
cro, February 1981): "When the fol
lowing program is run, why is the result
oo2סס01. instead of the expected .Ol?"

120 A ~ 20.01:B ~ 20:PRINT A-B

To see why, convert both numbers
to binary as the TRS-80 does.

20 ~ 10100
.01 ~ .000000101000tll 1010

(19 places are required in this problem)

In scientific notation:

20.01 ~ . lOt 0ooooo10100011ס0 11010 x 2'
20 = . 10 I<XXXXXXXXXXXXlO X 2 1

If we subtract the two, we obtain:

?

.01 = .00Xl000CX:l00101OOOllllOlO x 21

This result must now be normalized re
sulting in:

?
.01 ~ .10100011 110100000000000Q x 2"

(the underlined zeros were added to retain 24
bits or accuracy)

Converting our result back to base 10
yields: (1/2 + 1/8 + 1/128 + 1/256
+ 1/512 + 1/1024 + 1/4096) x 2" =
oo2סס01.

The error introduced into this calcu
lation plagues computers that use
scientific notation. One way to avoid
this problem is to use the binary-coded
decimal arithmetic scheme where each
decimal digit is represented by four bits
and the computer then calculates in
much the same manner as one would
using pencil and paper. This technique
is fine for business problems, but it
uses more memory and is slower.

In the world of big computers, bOlh
systems are used: Fortran (with noat
ing-point arithmetic) for scientific
problems and Cobol (with binary
coded decimal arithmetic) for business
problems.

Some possible solutions to this
problem include:
• Use double precision. It will not
eliminate the error completely, but it
will be made smaller.
• Get a computer that uses BCD
arithmetic. An example of one is the
APF Imagination Machine.
• Use the technique called "fuzzing."
If a number is within a certain toler
ance of a base-IO number, print that
base-IO number. This scheme is used
in APL. In APL, the "fuzz" is ad
justable.•

Richard Esposito can be reached at
62 Meadow Road, Frostburg, MD
21532.



Announcing the best Error
Free Personal Computer
Diskette Money can Buy.
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• Error Free

• 1 year warranty

• Hub ring installed

• Write/Protect notch

• Next day delivery
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• No minimum order quantity
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terms on future offers. l~ is the largest specialty supplier of magnetic media
in the Midwest. We have the products that you want when you need them.
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TUTORIAL

Nine Programming Tricks
by David D. Busch

Try these shortcuts for faster Basic program
ming-easier backups, macro commands, renum
berings, cross references, and block moves.

Many programmers do nOi use all the
tools available to them as they write
their code. When a programmer lets
his machines handle as much of the
drudgery as possible, he can then
devote a full effort to the creative
aspects of programming.

Leading software suppliers have
helped by offering utilities, disk
operating systems with enhanced Disk
Basics, and Olher tools to make pro
gramming easier. Even so, while the
documentation for these time-savers is
usually adequate, it lacks real-life ex
amples on how to use them to optimize
your programming productivity. I will
present nine shortcuts that make my
programming easier.

Easier Backups

As you develop a program, it is good
practice to periodically save the work
in progress either to cassette or disk.
Thus, should a power failure occur,
hours of work are nOi lost. With a
disk-based system, making backups is
easy-so simple that when I end a ses
sion and look at the working disk's
directory, I see 10 or more versions of
my program tucked away (PRO
GRAM/VI, PROGRAM/V2 and so
on). This system works well, but when
saving, I can never remember what I
called the last version. I must either in
voke a CMD"DIR" to check, or play
it safe and skip a number or two.

Here is a short program disk users
can append onto the end of any pro
gram they are working on and use to
automatically save an updated version
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of a program under an appropriate file
name. To use it, remember to lurn on
your clock. Then, by typing GOTO
ooסס3 at any point during program
development, the module will collect
the current TIME$, extract the hour
and minutes, and use that (0 make the
file name.

ooסס3 B$~TlME$,H$~MlDS(B$,10.2)

30010 M$ = MlD$(B$.13.2)
30020 FS~"PROG" +H$+M$
30030 SAVE F$

Save this in ASCII form on your
disk, and then append or merge it to
any program you choose (which does
not have line numbers that conflict).
You may want to edit line 30020,
replacing the string "PROG" with any
four letters that are more meaningful
for the program you are developing. If
you want to back up the program to
two (or more) disk drives automati
cally, add the following lines:

30025 Fl$=F$+":1":F2S=F$+":2"
30035 SAVE FIS,SAVE F2$

This automatic save feature provides
you with valuable added security.

Macro Commands

Computer users who have an op
erating system or utility (such as IRV)
that provides a keystroke multiplier or
defined key functions can speed up
their program development even more.
You can store the short program above
in one of IRV's defined keys and in-

voke it by hitting one or two keys.
Other frequently used commands,
such as CMD"DlR : I" or RENUM
10,10, can also be applied to user-pro
grammable keys.

Though programmers most fre
quently use such utilities to speed the
entry of keywords (I instead of Input),
you can define and reuse longer I

more complex strings. How often
have you typed the following:

A$~INKEY$,IF A$~"" GOTO
OPEN "O",I.F$
HIT ANY KEY TO CONTINUE
CLS,PRINT,PRINT

Defining these will save you many
more keystrokes than simply bypassing
Input with I. Try it.

Moving Blocks of Code

Renumbering programs is a basic
programming tool. Even if you code
with line numbers in increments of 50,
some day you will have to fit a line be
tween line 350 and line 349. Renumber
ing utilities such as NEWDOS80 2.0's
RENUM make this problem trivial.
Almost as quickly as you can type
RENUM 10,10, (or RENUM ,) the en
tire program will be renumbered with
plenty of room to add new lines.

But wait a minute! While writing the
code, don't you keep many line num
bers in your head? It is handy not to
have to search for your main menu
routine and just type GOTO 200 at the
end of each module. If you renumber
frequently, a module that was at line
200 might have been moved back to
line 180, or ahead to line 220. You were
careful to put the subroutines at lines
2000,3000,4000 and 5000 so you could
find them. Now they have been renum
bered to lines 1340, 1350, 1360 and
1370. NEWDOS80 2.0's RENUM can
be very flexible. Try these formats, all
carefully explained in the document-



ation, but not often used. If necessary,
write them on a sticker and place it on
your computer for reference. These
formats save time: RENUM first line,
increment, first line renumbered, last
line renumbered.

In this example, first line should be
the beginning line number for the
renumbered section. Increment should
be the amount of space desired be
tween lines, while the last two entries
are the first line to be renumbered and
the last to be renumbered. This format
allows you to renumber only pari of a
program, without interfering with the
rest of the code.

Suppose you are running out of
space between lines 300 and 400, but
have no additional program lines writ
ten between lines 400 and 500. You can
expand the code-ftlling lines 300-400
to include all numbers between lines
300 and 500.

RENUM 300,10,300,500 accom
plishes this. You can use two commas
to replace the 10, a default value, so
that RENUM 300,,300,500 accom
plishes the same thing. All program
lines beginning at line 300 and ending
at line 500 will be renumbered with an
increment of 10. The first line will be
assigned 300, the second 310, and so

forth. The highest-numbered line of
the old module, line 400, will now have
a higher number past 400, possibly as
high as 500. The other lines will be sep
arated by 10 lines in the code. The rest
of your program remains unchanged.

Have you written a title block,
remarks, or some other piece of code at
the beginning of a program that you do
not want to renumber? In this case,
you want to renumber the program
from line X onward. Use this format:
RENUM first line number, increment,
first line to be renumbered.

If I wanted to renumber all program
lines from 10 onward with an incre
ment of 5 and use line 25 as the first
line number for that module, I would
enter RENUM 25,5,10.

Because there is no fourth entry (last
line number), the utility renumbers all
remaining lines in the program.

How about moving blocks of pro
gram lines? NEWDOS80 2.0 has a
quick and dirty DI and DU command
that moves single lines fast (or dup
lic(ltes them in a new location). Un
fortunately, this feature does not
change any GOTOs that might be af
fected by the change. If your program
contains a branch to a line that was
moved, you must find the line and

make the correct change. This is not
difficult (using REF, discussed later),
but is an additional opportunity for
bugs to creep in.

However, RENUM can be a better
way of moving whole blocks of code,
because all GOTOs and GOSUBs are
updated to take into account the
change. Although the syntax is iden
tical, I have phrased it slightly dif
ferently in the following example to
make it clearer exactly what is taking
place: RENUM new location, incre
ment, first line moved,last line moved.

This format takes a section of code
and renumbers it (if necessary) while
dropping it neatly into a new location.
As an example, assume we want to
move all lines between line 300 and line
400 to a space between line 1000 and
line 2000. I will use a line number incre
ment of 10. Type RENUM 1000,10,
300,400.

That's all there is to it. Once you are
comfortable moving blocks of code
around, you might want to try one
other trick: Save modules that are fre
quently used in ASCII form on your
disk. These may be disk I/O routines,
menus, title blocks and so forth. Then
merge or append them with the pro
gram under development, and move

. ...
AS an ItIUOduC10tY oUer you can tlY PQS 'or 10 days lor onlV S25 00 II 'fOUl 1101

salJS!lE!d leluln the DIskette and manual fOf a tcfund. or send 560 00 'or [tie Mastel
{).Sll,clIe whIch can be backed up

10 day lllal o.skelle 'N manual 525
Master POS $60
~-~ ~
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SOFTWARE YOU CAN BET ONI

f.1;=;;UDS :t!I'Toun f,1~AWS

Mode/l/lII & 11 Mode/-II CP/M VISA/MC Orders 800-253-4358
ANDISK-III Newly enhanced automatic disk indexing Model·I/HI $20.00 . Model-II $30.00
l'k...... vefSIOOS for MODEL·I III TRSOOS (SO DO). NEWOOS MO 2 O. plus MODEL·II TRSOOS or CP/M Auto
millICly INDEX 1200 Mes Alphabeflled dISk LABELS marked DATA tt SYSTEM New fast SEARCH ilnd SORT of
Index by dISk or file File DESCRIPTIONS. PURGE dlSl<.5 and eil5y UPDATE (speedy Model and 005)
RIA-UI Real Estate Investment Analysis Model·I/UI 530.00 Model·1I S45.OO
New ACRS deprecJallOn New multiple MORTGAGES INPUT cost. lllCome. expenses. loan afld laX dala OUTPUT

cap rilW J}<1!llmcnlS, cash flow or SALE. aher tax Return 011 Jnveslment or lmcmal Return for any 9 years Screffl or
pnnted r..>pOIt:> Also home condo anal.,.'SlS.

DEPRECIATE·1I New ACRS depreciation manager. Model·1/1II 535.00 ... Model·1I 550.00
Track 190-260 depreclabk Items 01 more fO! eoch clrent. Old and new ACRS rales lnu cr(.'(!.rt Pont IRS deprec form.

FISCal or calendilr year In use by many CPA;;
SlRUCT·1 Graphic design of steellwood beams ... Model·1/1II 530.00 ... Model·1( $45.00
INPUT S1)dn, cantllcver, unrform or pOlnl loads. beam maleriilJ OUTPUT Screen and pnnled reports wnh beam
,nomenl lind shedr {hagrams. stresses. beam sizes Moments 01 odd shapes
SOlAR-I Passive Solar design tool w/graphics..... Model-I/III 530.00 ... Model-I( 545.00
INPtJr any lantudc. ~. onclltahon. o~'<-'Th<lng. slori!gC, building loss. glass type. OUTPUT: solar angles shading.
I~al gilllliloss perccnr SOl.1T fuel use, ?nlll report by houT. monlh. New graphic analystS!

FormalS' Model·1/1I1 disk. McxJeI·!1 DO or CPIM SO. Add S1.~ shipping (4% lax in MiCh)

DOCUMAN SOFIWARE
BOX 387·A KAlAMAZOO. M149005 (616) 344.0805 ... 193

SoIl ..... lr. Dlvilion • ~9 Sprlnghous. Line. Clmp HIli, PA 11011

Mexico5D.F

(4141281-7004

(2141690-0207
(512) 472-8926

(804)222·1481

{919l274·6346

(516) 698·6285

(813)586-5012

(402) 423·7771

(216) 724-5583

(60916S4-7454
(201) 751·8444

(603)431.1077
16(3)673.5144

17141757--4849
(213)886-9200

(213169S-3248

(503)668-8666

{4(3) 454-8409
(416) 624--4899

(604) 576-8535
(613) 741-7937
(416)839·4561
(514)731.9486

18081488--2171

(914) 425-1535
(&Ill) 645·6038
(2121 675-l046

(ZIJI883--8594
(415)848·7122

{!lOI) 82S-9317

1509) 582·9759
(2Q6) 454·4979

13(4) 453-6387

(913)268-7633
1800) 835-0071
(316)838-9021

(2021363--9797

1602)323-9391

1501)623-5209

(2081376--4613
12(8)543--6292

HOLLID/lY MFG.

DAMASCUSc.B. Dama$Cus (301)253-2101

MICHIGAN
AtTERNATE SOURCE t.....", (517)482-8270

MINNESOTA
THE CODE ROOM Eden Prairie 1612)934-1826

MISSOURI
LEMBERGER CO. Vienna (3141422-3353

THINKTANK
TSE HARDSJDE

RADIOSHACK

BURCO DlSTRIBllTORS

COMPUTER ANALYSTS

CURTRONICS

MICRO MNEMONICS

ALPHA ONE
VAtERICITE AND ASSOC.
DRV COMPUTERS. LTD.
COTS M1CROSYSTEMS. LTD
MtCRO.CQMPENTERPRlSES. INC
MICRO MART

BURCO DlSTRtBUTORS

FELDMAN ENTERPRlS£S

OfFlCE MAGIC COMPUTERS
IDAHO MICROCOMPUTER

B£SCO ElECTRONICS
SALESDATA
DATASERV1CES,INC.

[N·TRON.INC.

COMPUTER CENTER

NEBRASKA
lincoln

NEW HAMPSHIRE
Porllmouth
MLllo,d

NEW JERSEY
CHANNEL 1 RADIO SHACK Me<lford
DA&DSALES Bloomfield

NEW "ORK
Ii & E COMPlfTRONICS Spling V~lIey

PRtX;RAM.S UNLIMITED .kIricho
STONY CLOV£ New Vorl< City
DATASCAN COMPUTER SYSTEMS. INC,

Fllnning.liDe

NORTH CAROLINA
G",n_

OHIO
Al<~

OKLAHOMA
ONUNE COMfVfER CENTER Oklahoma City (405) 751·2796

OREGON
PIONEf.R ElECTRONlCS Sandy

PENNSYlVANIA
New Brighlon (412)846-9323

TEXAS
PERCOM COMfVfER CENTER Ricllardson
COMJ'lI'TER TO GO Austin

UTAH

""""VIRGINIA-WASHINGTON
COMPUTER SERVICES KennewIck
NORTliWEST CQMPU'T£R SffiVICE Belvue

WEST VIRGINIA
HunllnglOn

WISCONSIN
BYTE SHOP MILWAUKEE Gtwnlidd

FORfIGN DEALERS

AUSTRAUA
DICK SMITH ElECTRONICS P.O. Box 321 Norlh R"de NSW2113

CANADA
Ed_~

Gu..lph Ontario
SurreyB.C
OIlIlWII

""""'"MooM'
MEXICO

COMPUTADORAS Y ASESORAMIENTO
RioPanvco 14

DOMINICAN REPUBLIC
Santo Domingo 18(9) 565-912t

Percom Disk Storage

THE BIT BUCKET

S1MurrK

Quality Percom products are available from the
following authorized Percom retailers. If a retailer
is not listed for your area, call Percom toll free at
1.800·527.1222 for the address of a nearby
retailer, or to order directly from Percom.

ARKANSAS
MICROCOMPUTER SYSTEMS. INC Hol Spriogs

ARIZONA
T_

CALIFORNIA
ALPHA BYTE STORES CalabasM
BERKEl£V MICROCOMI'tITERS Berkeley
COMPUTER INFORMATION EXCt-wiGE

San Luis Rey
I--iCI6BVIAoQRl Northridge

RAY"S AND DON'S COMPUTERS Whittier
DISTRICT OF COLUMBIA

THE PRCX>RAM STORE WII5hington
FLORIDA

t..""
HAWAII.........
IDAHO....

"""KANSAS.......
HulChinson
Wo;rnla

MASSACHUS£TTS
VJ.esI Newton (617) 964-3080

MARYLAND

Only $20.00

In,s 's Ine po~ef play,ng prog,am llliIl S
gelt,ng lnt ,ave rev,ews

Arltr a wll,1t eaCh 01 rile s""u~lea playt!ls
lakes Oil ,,s own ItlOIvldVtll pelSOiltlllly-
Ir $ mOSI vACanny DRAWS hilS de/IMllet..
$NrPt~a my p~ymg s.,Ils (LIOyO
Marl,n 80 MtCl(l(om,cMmg Jan 19821
"1/ yrJCI bktl OI4ym9 PO_tI Puy IIIIS progf;ml
II ..,1/ be ,) /OIlg Mle berOlt ,) belltl fJfIt

comes "SOrI9 .. (RIChard CIOPt CampvltI
S/IODPtI Jan 1982)

All programs on caSS!flt lor Lt'ielll 16K (Models I and 1111
Loa(lmg guaranleecl Alld SJ 50 10 gel Ollt or /TIOfe plograms on
a lormalte<l dlSkel1e Pa residents add 6% sales tn

REF can do. Most know that typing
REF A produces a listing of all uses of
A as a variable, either string, integer,
array, double precision or single preci
sion. But then they laboriously type
LIST 10, LIST 300, LIST 1000, and so
forth to check each use.

This is unnecessary! After invoking
the REF variable, simply type REF
with no argument. The utility will list
the first tine where the variable is used.
You may edit that line or ignore it as
you prefer. Type REF again and the
next text line with that variable will be
shown. Text End appears when all
have been displayed. This is simple,
but often overlooked.

REF will also search for character
sequences, such as PRINT, HIT ANY
KEY, and so forth, up to 16 charac
ters. By prefacing the string with a
quotation mark (REF"text string) the
program will search strings and com
ments for the desired characters. This
is a fast way to find a certain block of
code, or to change all Prints to
LPRINTs or do some other work.

These nine programming tricks
should be useful to anyone doing more
than casual programming. After all,
the computer should be doing as much
of the work as possible.•

... 192

Only s19.oo

A vaslly lmprO'led lIt/slon 01 the
0I"IgH1(I1 TOUT oorse race tlaflOlcapper
Now. thousan(lS 01 races are simu·
Ialeliln seconds to gIVe you eacn
horse'S jlfotlalJlllly 01 winning and
l(lentlly O'Ierlilys Horses afe
screened uSing faClors der~(l hom
an operatlOlls researCh study ThIS
nancltcapper oulpef1orms programs
aflO calculators seiling lor muCh more

WILSON

TRAM IN your ok! a(lverllsetl Ilall(llCilPPlng aM poker·
playmg proglams atlll rt(tIVt a S6 00 credll Include ouglnal
cassetle/dlsk anll (IocumentatlOtl wrth your orde.

A hve cald SllId program so (tahSllt
you'll swear you·re IlClnll S1~ protesslOflals
You (leelde who's blurllng aM wIlD lias
Ille cal(lS Your opponents learn
your slyle all<l lllat of lIIe ocnels all(!
mOdify men Delling SUaltgles as
lhe game pfOCee<lS You can Ottine lhe
pla~fS' chal,)(;leuSIICS 10 matCh thOSe
01 your FrlGay nlghl poker Clutl or let your
compuler oellne them ranoomly

Only $15.00

them as you see fit. All the internal
GOTOs and GOSUBs within the mod
ules will be renumbered to match the
new location. You merely need to add
references to transfer control to and
from your transplanted subroutines.

RENUM has one other useful pro
gramming feature. You may type
RENUM U, and the utility will not ac
tually do any renumbering. Instead, it
will search through your program and
find any undefined line numbers and
other errors that would abort a
renumber. In this way, you may find
and delete redundant blocks of code or
errors.

Cross-Reference Utilities

A number of sources have cross
reference utility programs that search
your Basic code or find all occurrences
of a variable, line number, or text
strings. These can be useful debugging
tools. Are you interested in finding
out why a variable changes value
when it is not supposed to? Check out
all uses of that variable. You may find
A$ was used in an INKEY$ line within
a module that also includes a LINE
INPUT A$ statement.

Long-lime NEW DOS80 1.0 and 2.0
users are not aware of all the things
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SoFa~SoGood ...
Your Model III is a fine computer.

So why settle for less than
a fine disk storage system?

A fast. reliable disk storage system - no other
device is so vital to the satisfactory per10rmance of

your computer. At Percom we build quality, high
performance disk drive systems. From gold-plated

connector contacts to goldcad metal chassis
structures. From proven design through 100%
reliability testing. Percom disk systems are the

standard by which others are judged - the industry's
"gold standard," in a sense. And since Percom is the

largest independent manufacturer of disk systems
for microcomputers, you get Percom quality
at very competitive prices. Add-on drives for

TRS-80' computers start as low as $399.
Complete first-drive systems for the Model III

start at only $599. Put a quality Percom mini-disk
storage system in your Model III. And save. "

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE,

To order, or for the name of your authorized Percom retailer.
call toll free 1-800-527-1222.

Now! Low-cost Percom Winchester Disk Systems
for Radio Shack computers.

I
I
I
I
I

DMdll1i
DMdl16

DMdl1
DMdl1i

STREET

Send 10
PERCOM DATA COMPANY,INC. Dept 8·M
11220 Pagemill Road. Dallas, TX. 75243

NAME

CITY STATE

I I
~ ZIP PHONE NUMBER M....._----"

I
I
I
I
I

~----- ......, ~es ... I'd like to know more about ,
the best for my Radio Shack

I computer. Send me free literature I
about quality Percom products:

The Drive People
You get more out of
Percom disk systems.
Expect it!PERCOM DATA COMPANY. INC.

11220 Pagemill Road" Dallas. Texas 75243
(214) 340-7081

"TRS-BO IS a trademark 01 Tandy Radio Shack Corporation which has no relationship to
Percom Data Company, Inc.
PERCOM, DOUBLER II and OS-80/111 are trademarks of Percom Data Company, Inc.

1trademark of Micro Systems Software. Inc.

#1 For Your Model I, Too
Percom TFD add-on drives for the TRS-80' Model I computer are
available with the same features and the same quality control measures
as TFD Model III drives. As for Model III drives, all Percom Model I drives
are double-density rated. Install Percom's popular DOUBLER II in your
Model I Expansion Interface and upgrade your Model I to provide the
same storage capacity as the Model III. ,3

#1 For Your Model III
Percom TFD floppy drives for your TRS-80' Model III computer are
available in single- and dual-head versions, providing 180,000 and 360,000
bytes per drive, respectively I of formatted on-line storage capacity.

The Percom Model III disk controller handles one to four drives so you
can have from 180,000 to over 1.4 million bytes of on-line program and file
storage.

You get MSS' DOSPLUS' with first-drive systems, and your first drive
may be either internal (add-in) or external (add-on). Percom TFD drive
units also work with TRSDOS' and other compatible disk-operating
systems.

First-drive systems are pre-assembled and may be installed with
common tools. ....2

[~EfU]()M )
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TUTORIAL

The Sum of Its Parts
by Spencer Weersing

G
Ood Basic programming begins with an organ
ized game plan. This article explains how to
tackle your programming in a logical manner.

Fig. 1. Organizational Chart

"A confusion of aims and a pro
fusion of means seems to be our main
problem. "-Albert Einstein

Beginning students of Basic often
have difficulty writing programs that
work properly because they use poor
design techniques. But if you plan your
work, then work your plan, you will be
successful. Follow these five steps of
good design technique; they will lead
you to proficiency:
• State the purpose of the program.
• Make an organizational chart.
• Make a pseudocoded outline.
• Code and check the fundamental
program.
• Code and check the completed pro
gram.

The First Step

Succinctly state the purpose of the
program. Be as specific as possible
without stating the method by which
you plan to accomplish that purpose.
You need to be clear, concise, and
complete. Ambiguous writing and dis
organized thoughts will destroy a pro
gram before it is born.

The Key Box

Modell
16K RAM
Cassette Basic
Disk Basic
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If there are multiple things that the
program must do, divide it into appro
priate subprograms and state the pur
pose of each. (A subprogram performs
a major part of the work of the whole
program.) If you divide your task into
parts, you can write and check man
ageable portions to see that each part
performs its functions properly. The
sum of the parts, each fulfilling its pur
pose, equals the whole. Complex pro
grams are hard to write any other way
because, without subprograms. you
have to contend with the entire mass of
computer code; this defies understand
ing. Split the program into parts that
you can easily handle.

As an example, let's write a program
that has practical value when you are
considering purchase of real estate.
Assume that you want to know if the

proposed terms of a land contract are
reasonable and within your means.
You have to judge if the proposed
amount of the total loan, the down
payment, the monthly payments, and
the interest seem satisfactory, and you
want a program that calculates the
duration of the contract in order to
facilitate that judgment.

For instance, if the down payment
or the monthly payments are too low,
the monthly interest would not be cov
ered or the contract would run for an
excessive number of years. If the con
tract is not satisfactory with the given
terms, how long would it run with
other terms? Alternatively, if you
know the principal, interest rate, and
duration, how much would the
monthly payments have to be?

Once all terms seem satisfactory I

you want to know four things each
month: how much of the current
monthly payment covers interest; how
much of the current monthly payment
reduces the principal; how much the
new principal is; and the total to date
of interest payments (for tax pur-



Subprogram 3: Calculate monthly payment if given term.

Subprogram I: Calculated duration of proposed land contract.

Subprogram 2: For each month (with option to print via line printer) display month, payment
portion for interest, payment portion reducing principal, ncw principal. and lotal intercst to
date.

otes:
Make P and MT double-precision values if over 6 significanl figures: slore them without trail
ing garbage digits. Precede Menu with input that is common to all subprograms. Include line to
restore X, MT, and P.

this with a flowchart, a diagram that is
helpful to demonstrate how the com
puter follows a specific instruction.
After you have written the program,
flowcharts help you understand com
puter logic, but they are far too de
tailed at this stage. If you attempt to
make a flowchart too early in pro
gramming, you become so immersed in
the minor details of Basic technique
that you lose the overall design. Do not
concern yourself with coding tech
niques at this stage, only with the over
all goals of the programs and subpro
grams. You have to know where you
want to go before deciding if it is better
to take a train or a bus! The road map
that guides you to your destination is
the organizational chart.

The first item in the organizational
chart is housekeeping, a pan that sets
things up in preparation for a data
processing operation. The second item
in the chart is normally the master pro
gram (do not confuse this with the
main program itself). The master pro
gram directs the proper sequence of
subprograms to accomplish the overall
purpose. If the sequence of subpro
grams is under operator control by
means of keyboard input, the master
program is often called the menu,
because the operator makes selections
from a list of subprograms. The master
program also allows flexibility in the
sequence of operations and easily
traced program flow.

In the land contract organizational
chart, the menu offers a choice of any
of the three subprograms. Following
subprogram one or three, program
flow returns to the menu. Following
subprogram two, the user may pro
duce a printout by rerunning subpro
gram two with the necessary instruc
tions. You can easily visualize program
flow by using an organizational chart.

The Third Slep
Next, outline each subprogram (see

Fig. 2). Write the purpose of each, and
list (in appropriate sequence) the data
you need to give to the computer (in
put), what you expect the computer to
do with it (process), and what results
you expect (output). These are the
three parts of a computer program. A
parallel outline under these headings is
called pseudocode. Pseudocode is not
code that the computer understands,
but detailed directions thaI make ac
tual coding obvious.

Input may be accomplished from the
keyboard, from a data file on tape or
disk, or from previous computer pro
cess. The process section is the actual
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P=amt Orcanlracl
decimal form

Output

x = next month
MI =a01I for interest
Stop
M R = amI applied 10 P
P = new principal
Print X (= II months)
Restore input
GOTO Menu

OUlpul

X = total II months
M I = amI for interest
MR = amt applied to P
P = new principal
MT = total I to date
Print X MI MR P MT
Prinl "Pay" P+P*I/12
Total = MT + P + P*I/12
GOTO LPRINT option

Ufo rorm
Y =inlcrmcdiate for MP
Z = intermediate for MP
MP =monlhly payment
decimal form

Oulpul

new principal, and total interest to
date. Have an option to print a pay
ment schedule on a line printer.
Third, calculate monthly payments if
the duration is known.

Plan on three subprograms to fulfill
your needs.

Step Two
Next, .make an organizational chart

(see Fig. I). This is a simple way to
visualize the sequence of the major
parts of the program. Do not confuse

Process

X+I
P·1/12
IF MP<MII
MP-MI
P-MR
IF P~O

make !lag to LPRINT via subroutines
rCSlore input
GOTO stan

GOTO start

IF P"MP

Process

TA-D
1/100

GOTO start

X+ 1
P*1/12
MP-MI
P-MR
MT+MI

Prol.'CSS

Fig. 2. Outline

1·100
P·I/1200
(I + 1/lzoo)f(IZ'N)
v/(1 - liZ)
1/100
GOTO Menu

Inpul

Input
total amt TA
down payment D
OJo interest I
monthly payment MP
month X=O

samt=

Input

Note: Round off MP 10 $.01.

same
lerm (years) N

poses). The program, to be useful for
others who may not have the same
hardware and peripheral equipment
that you do, must have an option to
print copy if a printer is available.

Now that you have considered your
needs, state the purpose of the pro
gram: calculate a land contract. First,
calculate its duration, given the prin
cipal, interest rate, and monthly pay
ments. Second, for each month, dis
play payment portion for interest,
payment portion reducing principal,



WEERSING/GREEN Land Contract
25500 less 5000 down = 20500 initial principal at 11 0J0 interest

Payment of 350 due each month on 7th

Monthly Principal New Interest
Month inlerest reduced principal to dale

1 187.92 162.08 20337.92 187.92
2 186.43 163.57 20174.35 374.35
3 184.93 165.07 20009.28 559.28
4 183.42 166.58 19842.70 742.70
5 181.89 168.11 19674.59 924.59

• • •
79 19.75 330.25 1824.18 8974.18
80 16.72 333.28 1490.90 8990.90
81 13.67 336.33 1154.57 9004.57
82 10.58 339.42 815.15 9015.15
83 7.47 342.53 742.62 9022.62
84 4.33 345.67 126.95 9026.95

Final payment of 128.11 next month
Total interest on land contract will = 9028.11

Fig. 4. FinalPaytnentSchedule
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PlI1200
M = 1- 1/(1 + 1/12(0)12N

in which M is the monthly payment, P
is the principal of the land conlract, I is
the interest rate in percent, and N is the
length of the mortgage in years.

Accustom yourself to writing and
reading code without any spaces
between characters. Spaces waste mem
ory and room on the video screen.
Youcangetusedtoreadingpackedpro
gram san d t hei ncreased effi ci encyi s
worthit! Avoid multiple statement
lines during the first coding because
they make additions and ediling diffi
cult. Also, if you ever find yourself
coding a repetitive, endless series of
steps, stop! Get advice from a more ex
perienced Basic programmer who may
know a way to accomplish the task
more efficiently.

Debug each subprogram as it is writ
ten. Run it with appropriate input and
be sure the output is exactly correct
(see Fig. 3). Take nothing for granted.
Computer outputs look so credible
that it is easy to believe that the results
must surely be correct. However, com
puters make mistakes more quickly
than any other human contrivance!
Use the highest and lowest expected
values to be sure the program can
handle them. Put the program through
every imaginable test. At this slage you
will appreciate having kept everything
as simple as possible. After the funda
mental program runs satisfactorily, be
assured that you have accomplished
the most difficult part of your task.

Last Step

The final step for good program
design is to code and debug the com
pleted program (see Program Listing
2). Modify the fundamental program
to decrease the running time, increase
accuracy, improve the video display
and line-printer output, and make the
final result exactly what you stated in
step one. Carefully debug each feature
you add as it is written, otherwise a for
midable task lies ahead!

I expanded the housekeeping section
from the lone, but important, remark
statement of lhe fundamental pro
gram. CLEAR 100 reserves !OO bytes

and if you ha.e defined it in the house
keeping section in a manner that cur
rently makes it an inappropriate
choice. (If you want to use a single
precision variable, you must know if
you have previously defined it as an in
teger or a string variable.)

Subprogram 3 is based on the fol
lowing formula:

requiring you to repeat the same in
structions, Basic allows access to those
instructions via the subroutine func
tion. After performing the work di
rected by the instructions, program
flow returns to the location of origin in
the main program. You can use one set
of instructions multiple times from any
part of the program (even from an
other subroutine). Include a remark
statement with each subroutine indi
cating which lines call it, so you may
easily trace program flow.

Line 500 restores original input
values to allow succession of subpro
grams without having to repeat input.
Lines 600 and 610 are reserved for the
print option in the completed program.

Do not use any housekeeping func
tions in the fundamental coding that
are not absolutely required. Discipline
yourself to include essentials only, re
gardless of how desirable nonessentials
are. You can add elegance after the pro
gram functions perfectly. (Modify it to
run faster, or produce an ideal display
or attractive printout, for example.)

Lines 900-940 are not part of house
keeping. Some identical keyboard
input is required by all of the subpro
grams, so this input precedes the sub
programs.

The next section, lines }000-1 040, is
the menu, which allows a choice of any
subprogram.

Now, code each subprogram. Once
again keep your priorities clear: Make
the program run correctly before wor
rying about attractive output, speed
running, and nonessential process. As
you work, update the list of variables
and their purposes. You must know if
you have used a variable previously,

tions, separate each part widely and
use an interval of 10 between line num
bers. You can renumber the program
later, if you desire.

Begin the housekeeping section with
a remark statement giving a proper file
name, current date, and the author's
name. This important information
allows proper magnetic storage of the
program in a file, identifies the file
later, and tells the user which modifica
tion the program is. You are limited to
eight alphanumeric characters for the
file name, and the first character must
be alphabetic. Truncate the program
title "Land Contract Schedule" to
LANDCONT for an acceptable file
name that helps you remember which
program it is. Radio Shack's Level II
Basic allows you to put an extension of
three characters following a slash on
the file name to identify the data the
file contains. Use /BAS because this
file contains a program written in
Basic. The author's name is important
for proper credit-or to assign respon
sibility if the program fails to operate
properly!

Add additional remark statements
throughout the program as needed for
clarity. While this consumes memory
and makes the program run more
slowly, remark statements help recall
essential information about any particu
lar operation that you are instructing
the computer to do. Once lhe program
is perfected you can delete remark state
ments, but keep an annotated printout
for your reference library.

Set aside housekeeping line numbers
500-799 for subroutines. A subroutine
is a set of instructions that will be
needed more than once. Rather than



Fig. 3. Run of Fundamental Programs

79 19.7488 330.251 1824.16
80 16.7215 333.279 1490.88
81 3.6664 336.334 1154.55
82 10.5834 339.417 815.135
83 7.47207 342.528 472.607
84 4.33223 345.668 126.939

PAY 128.102 NEXT MONTH; TOTAL INTEREST TO DATE WILL =9037.52

INPUT TOTAL AMOU T? 25500
INPUT DOW PAYME T? 5000
INPUT 070 INTEREST? II
INPUT MONTHLY PAYMENT? 350
INPUT I TO FIGURE NUMBER MONTHS
INPUT 2 TO FIGURE DETAILS AND PRINT
INPUT 3 TO FIGURE MONTHLY PAYMENT
?I

85 MONTHS TO RUN
INPUT I TO FtGURE NUMBER MONTHS
INPUT 2 TO FIGURE DETAILS AND PRINT
INPUT 3 TO FIGURE MONTHLY PAYMENT
n

computation that is required for each
step in every subprogram. The output
may be the desired end product, or it
may be data that will be input once
more for further computer process.

Study Fig. 2, which shows pseudo
coding of the land contract program.
Particularly note these important
features:
• The pseudocoding for each subpro
gram is short. You have to consider
only a small portion at a time.

Slep Four
After you are satisfied with your

preceding work, write the fundamental
program in Basic (see Program Listing
1). Assign line numbers 1-999 for
housekeeping, 1000-1999 for the
menu, 2000-2999 for subprogram one,
3000-3999 for subprogram two, 4000
4999 for the option to print, and 5000
on for subprogram three. To accom
modate later refinements and addi-

out. This helps prevent errors that are
difficult to find and correct.

Coding this plan will be easy, check
ing it will be easy. After the initially
coded program is functioning per
fectly, you will have ample opportu
nity to flesh out the program to make it
run more quickly and accurately, and
to produce an attractive output on
screen and paper.

Prior to the actual coding, rewrite
any of the preceding three steps you
think necessary. This is important. The
extra time you take to think through
each subprogram will be amply repaid
when coding and debugging your pro
gram. (Debugging a program means
finding and fixing any errors in it.
Debugging a program can often take
longer than writing it!) Do not hesitate
to rewrite and edit your work jf you
can think of any improvements.

Debugging c::n be relatively painless
if you split programs into subpro
grams, with each procedure of each
subprogram divided into the three
components of computer process: in
put, process, and output. Keep your
outlines as simple as possible. Fancy
output should follow the development
of a working program, not precede it.

•

187.917
374.348
559.279
742.698
924.589
1104.94

8974.17
8990.89
9004.55
9015.14
9022.61
9026.94

20337.9
20174.3
20009.3
19842.7
19674.6
19504.9

• The format of the outline leads you
to work as a computer does: input,
process, and output.
• Each variable is defined accurately
when first introduced. Keep a separate
list of variables (Fig. 5) to avoid con
fusion when you later assign variable
names in other subprograms.
• Any helpful notes are included at the
bottom of each subprogram.
• The outline contains only the essen
tials; all unnecessary features are left

162.083
163.569
165.068
166.582
168.109

169.65

•

187.917
186.431
184.932
183.418
181.891

180.35

I
2
3
4
5
6

All programs are presently available in cassette form.

~~~
f ... ··.... \oJ\oJ ....--....... .'Io••C.

OOHNE' BUGG is our best-selling ADVENTURE-DE
CODER! Are you STUCK in a machine-language
ADVENTURE GAME? This program will display on the
screen all VERBS that interact in the game, all
LOCATIONS & OBJECTS you will find, and all ACTIONS
that resultt A MUST FOR THE SERIOUS ADVENTURER!

MYSTERY OF THE KEYS lor the color computer is a
graphic puzzle as addicting as "The Cube'" and similar to
MThe link" . 4k and up,

"'III"'tw~LjE~A.P;E~R~!A=IlIi:I" "Blg FI,., EAT YOU R
• HEART OUT!"

-the Gamester

~\\:--a.e\

~'{.
Newt ":~4)

...l.a~(S '""",(lillY" .
Go Frog Go!

Our MISADVENTURE SEAlES consist 01 CHALLENGING
and FUN "adventure-type" programs that may occasion
ally be a bit naughty!

ARCADE- TYPE GAMES-mooel I & III 16k
#302 Block Breaker by Cedar Sol1ware-with sound!

$14.95
#3Q3 Leaper by Cedar Software-NEW!-wilh sound!

$15.95

ADVENTURE DECODER-model I & III 16k
#301 Oohne' Bugg (Adventure-decoder) $15.00

COLOR COMPUTER-games and Misadventures
#401 Mystery of the Keys (4k)-with sound! $15.00
#501 (#1) Madam Rosa's Massage Parlor (16k)-

with sound! $15.00
#502 (#2) Wet T-Shirt Contesl (16k)-with sound! $15.00

Immediate shipment! Check, credit cards, or phone
orders (12-6 p.m.) Dealers and distributors welcome
please inquire! HINT SHEETS AVAILABLE!

MISADVENTURE SERIES-model I & III 16k
#201 (#1) Madam Rosa's Massage Parlor" $15.00
#202(#2) Wei T·Shirl Conlesl' $15.00
'203 (#3) Sewers of Moscow"-with sound! $15.00
#204 (#4) Casino of Pleasure---wilh sound! $15.00
#205 (#5) Naked NightmareH-with sound! NEW! $15.00

-not as hard --experience recommended

THE SOFTCORE
SOFTWARE CO.

g Sou'"""'" C_clo> >lelte-"'.. 0 ...!><l;>9

.... 379

"TOO MUCH"
FOR

RADIO SHACK!
Radio Shack REFUSED to
include MISADVENTURE
#1 In their SOURCEBOOK
due to our description of
the game!

... See List of Ad~ertiserson Page 563 80 Micro, Anniversary 1983 • 63



tis/inK / cOllli'lIIes

Program Listing 1. Fundamental Program

menu*

SUbprogram 3

SUbprogram 2

orig principal
decimal form

*

*

*

*

subprogram 1
number of month

amt for interest

*

*

*

*

*

*

Spencer Weersing. Land Contracts
* • Subroutines 500-899

restores input 2969 4910 5969
future LPRINT 3979
future LPRINT 3089

input for subprograms

*

*

amt reducing principal
new principal

run":GOSUBS10:GOTOI000

*

*

*

*

*

Ie 'LANDCONT/BAS, 11/18/81, by
see GOT0geB' * * *
SIB P:OP:MT:e:X:0:RETURN '
6flB RETURN'
610 RETURN'
9fl fl I * * * *
91fl INPUT-Input total amount·;TA
92fl INPUT-Input down payment·;D:p:TA-D:OP=P'
930 INPUT-Input % interestW~I:I:I/lflfl'

94fl INPUT-Input monthly paymentW;MP
Ifl9fl * * * * * *
Ifllfl PRINTWInput 1 to figure number months W
lfl2fl PRINT-Input 2 to figure details and print W
lfl30 PRINTWInput 3 to figure monthly payment R
lfl40 INPUTXl:0NXlGOT02090,300fl,50fl0
2000 ' * * * * *
2010 X:X+l 1

2920 MI:P*I/12 1

2930 IFMP<MIPRINTRWon't workIR:STOP
204fl MR:MP-MI '
2fl5B P:P-MR'
2060 IFP<:flPRINTXWmonths to
2070 GOT02310
3fl00 *
3010 X=X+l
3fl20 MI=P*I/12
3fl30 MR=MP-MI
3040 P:P-MR
3060 MT=MT+MI' total interest to date
307fl PRIN'l'X;MI ,MR,P,MT: IFFL=lGOSUB600I FLag for LPRINT optlon
3080 IFP<=MPPRINT WPay WP+P*I/12 Rnext month; total interest to dat
e will =RMT+P*I/12:IFFL=lGOSUB610:ENDELSE4000
3090 GOT03010
49lHl * * * * * * * LPRINT option
4010 INPU~RPrint, Y or NR;X$:IFX$=Ry RTHENFL=I:GOSUB510;GOT03000
4020 END
5000

for string use. (Fifty bytes are auto
matically reserved, but more are
needed because of line 520.) All
numeric variables beginning with X are
defined as integers. C$ and M$ are
field specifiers for Print Using state
ments. Your program may also need
housekeeping chores such as dimen
sioning arrays or defining integral,
single, and double precision of other
variables. In long programs, define in
tegers for use in For ... Next loops for
faster program execution, unless you
require greater precision. Strings may
also need to be defined.

You may need to define commonly
used values with variables (instead of
repeatedly using constants), because it
takes less time to access a variable than
to convert a constant to floating point
representation. Define the most com
monly used variables first so they are at
the top of the variable table list,
because the computer searches the
table from top to bottom to find the
variable.

You may need to initiate an On Er
ror GOTO statement, or to code Read
... Data statements, or to enable the
use of machine-language subroutines
through the DEFUSR function.

Use the list of variables (see Fig. 5) to

The Gold Plug 80

Gold Plug 80-E.A.P. Company
P.O Box 14 Keller,TX 76248

817-498-4242

Ahhhti. instant relief! At last there is a
permanent cure lor contact OXidation

on Modell edge connectors. Many TRS·80
users are lamiliar with the symptoms: un·
timely resets. spontaneous reboots. or the
Inability to get the computer started at all
without a frustrating session with a pink
eraser.

The Gold Plug 80 is a well made device
consisting 01 an edge-card plug with gold
plated contacts, available with either 34 or
40 contacts The rear of the plug has ter-

... 216

minal tabs which fit exactly over the ex·
isting foil fingers on the TAS-80's connec
tors. Alter installation. the original plugs
have been extended about a hall inch,
meaning that the plastic door covers no
longer fit, This did not trouble me. but you
should take it into consideration. E.A.P.'s
advertising leaflet, by the way. cautions
you about the doors. which is refreshing
They also have the excellent policy of per·
mitting you to return any plugs ordered for
a refund if after seeing them you are un·

willing to undertake the installation.
An excellent set of instructions accom·

pany the plugs, and they are shipped
promptly. I ordered mine by mail on a Mon·
day and received my set 01 plugs by first
class mail on Tuesday of the next week.

Installation

Installation requires a soldering iron (I
use a 40·walt Weller), Rosin-core solder, a
Phillips screwdriver, and your last Pink
Pearl. The keyboard and Expansion Inter·
face have to be disassembled to get at the
connectors, which are then cleaned-the
eraser's last fling. The Gold Plug 80 is fit·
ted over the existing plug with the con·
tacts centered, and then soldered to the
board. I have some soldering experience.
but it proved to be an easy, safe job. The
contact is heated, a very small amount of
solder applied, and then you go on to the
next contact. It look about an hour to do
all six plugs.

If you are a little nervous about this kind
of work, note that all the contacts on the
underside of the RS-232 output connector
are grounded-that is, they are all con·
nected. Start there; you can do no harm
and the practice will be helpful.

The Gold Plug 80 set I bought included
all six plugs. The plugs are available indi·
vidually for $9.95, or you can gel a pair for
the keyboard to Expansion Interface
cable for $18.95.

As I said earlier, I did resolderevery can·
nector on the machine, and I haven't had a
single unwanted reset since.•
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5010 INPUT"Input term in years";N:X2=N*12' X2-term in mos
5020 1=1*100' % form
5030 Y=P*I/1200:Z=(1+I/1200) [(12*N) :MP-Y/(l-l/Z)' MP formula
5040 PRIN'l'"Monthly payments ",,";: PR,NTMP
5050 MP-INT(MP*100+.5)/100' round to .01
5060 I""I/100:GOSUB510:GOTOI000'decimal form, restore, goto menu

Program Listing 2. Completed Program

10 'LANDCONT/BAS, 11/30./81, b.y spen.cer we.ersinq • Land contracts
100' 1< * l housekeeping
110 CLEARI00' bytes for strings
120 DEFINTX:C$="i###i'#.##":M$_"ti#"' format LPRINTUSING
130 CLS:PRINT"Land Contract Schedule":GOSUB520
500 GOT0900, * * * * * * subroutines
510 P=IP:QT=0:X=0:Fl=0:RETURN' restores input 2060 4010 5060
520 PRINTSTRING$(64,"-") ;:RETURN' 1303070
530 LPRINTSTRING$(43,"-") :LPRINT:RETURN' 640 660
540 Ti=P:DEFDBLP:P=Ti:RETURN' converts P to dbl prec 3016
550 T!=P:DEFSNGP:P=TI:RETURN' converts P to sng prec 3018
560 T'-QT:DEFDBLQ:QT=T':RETURN' converts Q to dbl prec 3046
600 CLS:INPUT"Input name/name of parties involved";A$' check
610 INPUT"Input day each month that payment is due";B$
620 PRINT"Beginning principal =";:PRINTUSINGC$;P
622 PRINT"Interest rate in % =";:PRINTUSINGC$;I1<100
624 PRINT"Monthly payment =";:PRINTUSINGC$;MP
625 IFX2=0THEN628' if MP not yet figured
626 IFX2<>0PRINT"Term of contract =";:PRINTINT(X2/12) "years,"
X2-INT(X2/12)*12"months
628 PRINT:INPUT"Is all this correct, Y or N";X$:IFX$="N"RETURN
630 LPRINTA$" Land Contract":LPRINTTA"less"D"down ="P"initial pr
incipal":RETURN' begin LPRINT if input O.K. 3006
640 GOSUB530:LPRINT"Payment of"MP"due each month on "B$:GOSUB530
:LPRINT" Monthly Principal New Interest":LPRINT"Mon
Interest Reduced Principal To date":LPRINT"--- ------_

------- ------- -------":RETURN' 3008
650 LPRINTUSINGM$;X;:LPRINTUSINGC$;MI;MR;P;QT:RETURN' 3060
660 LPRINT"Final payment of";:LPRINTUSINGC$;P+P*I/12;:LPRINT" ne
xt month.":LPRINT"Total interest on land contract will -";:LPRIN
TUSINGC$;QT+P*I/12:GOSUB530:RETURN' 3070
900' 1< * 1< * * input for subprograms
910 INPUT"Input total amount";TA
920 INPUT"Input down payment";D:P=TA-D:IP-P' initial principal
930 INPUT"Input % interest";I:I=I/100' decimal form
940 PRINT"Input monthly payment"
950 IN~UT"(If monthly payment is to be figured, input 0)";MP:IFM
P=0THEN5000
1000 * 1< * * * 1< * * menu
1010 PRINT:PRINT"Input 1 to calculate term in months"
1020 PRINT"Input 2 to video print a payment schedule"
1025 PRINT"Input 3 to video print and line print schedule"
1030 PRINT"Input 4 to figure monthly payment, given term"
1040 INPUTXl:0NXlGOT02000,3000,2090,5000
2000' * 1< * * * subprogram 1
2010 X-X+l' number of month
2020 MI=P*I/12' amt for interest
2030 IFMP<MIPRINTftDown p~yment and/or monthly payment must be in
creased":GOT0900, return for different input
2040 MR-MP-MI' amt reducing principal
2050 P=P-MR' new principal
2060 IFP<=0PRINTX;"months total to fulfill contract":GOSUB510:GO
TOl000
2070 GOT02010' next month
2090 FL=I' FLag for LPRINT option
3000' * * * * * * * subprogram 2
3006 IFFL-IGOSUB600:IFX$="N"GOT0900, for correct input
3008 GOSUB520:PRINT"Payment of"MP"due each month on ";B$:GOSUB52
0:PRINT" Monthly Principal New Interest":PRINT"Mon
Interest Reduced Principal To date":PRINT"--- -- _

-------":IFFL=lGOSUB640
3010 X-X+l
3012 IFFl=ZTHEN3020' P < 6 5ig figs, no check req
3014 IFFl=lTHEN3018' P is dbl prec, is sng req?
3016 IFP>=10000THENFl=1:GOSUB540, check if P over 6 sig figs
3018 IFP<=10000THENFI-2:GOSUB550, check if P under 6 sig figs
3020 P2=P*I/12:P2=INT(P21<100+.5)/100:MI=P2' rounds i to .01
3030 MR=MP-MI
3040 P=P-MR' same as subprogram 1
3044 IFF2=lTHEN3050
3046 IFQT>=10000THENF2=I:GOSUB560, check if QT over 6 sig figs
3050 QT-QT+MI' QT=total interest to date
3060 PRINTUSINGM$;X;:PRINTUSINGC$;MI;MR;P;QT:IFFL=lGOSUB650
3070 IFP<=MPPRINT"Final payment of";:PRINTUSINGC$;P+P*I/12;:PRIN

Us/into 2 COlllillues

carefully name the variables so that
their functions are suggested. QT re
places MT to allow defining it as
double precision without affecting the
other variables beginning with M.
Lines 620-628 allow you to verify that
all input is correct before printing the
payment schedule. I added line 1025 to
allow the print option without first
running through Subprogram 2, be
cause that can take a long time when
term is, for example, 25 years. Flags FI
and F2 avoid unnecessary branching to
subroutines.

A Few More Points

When checking your program, note
if you require accuracy greater than six
significant figures. If so, you will need
double-precision values, but double
precision calculations consume so
much memory and take so long that

"Double-precision
calculations consume so

much memory and take so
long that you should use

them only when required. "

you should use them only when re
quired. Subprogram 2 has an instruc
tion to examine the two variables (P
and QT) that may involve more than
six significant figures and switch them
from single to double precision as
needed. As the program runs you can
easily tell by the speed of the output
whether the calculation involves dou
ble precision or not.

Accuracy in calculations involving
money requires that the result be
rounded to $0.01 following multiplica
tion or division in order to remove
trailing digits before addition or sub
traction. Two calculations need this
procedure in LANDCONTIBAS-in
lines 3020 and 5030. The results of the
calculations are immediately rounded
to maintain the current degree of pre
cision and trailing digits are removed.

During debugging procedures,
check the accuracy of results. There is
an easy way to do this: Temporarily
define all variables to double precision
(DEFDBLA-Z), and then redefine any
variable as integral or single precision
if you must. (For example, For ...
Next loops cannot work if the variable
following For is a double-precision
variable.) Use a double-precision type
declaration (If) on all constants. Now
run your program. It will take a long
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The Original Magazine for Owners of the TRS_80™ MicroComputer
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TRS-80 At Your
Fingertips Complete quick
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TRS-SO computers (specily
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B.
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A Word Processor,
Data Management
System and Cleanup
(A maze game) All on cassette.
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-NtA on color computer or
pocket computer.)

________________~R~DERSE~ICEro~~MPUTRONI~9__

o One Year Magazine Subscription 524 0 New 0 Renewal
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The VERSABUSINESS'" Series
Each VERSABu51NESS module can be purchased and used independently.

or can be linked in any combination to form a complete, coordinated business system.

SATISFACTION GUARANTEEDl
E"'"Y VERSA BUSINESS~ module t5 goU'~leed tOOUlperfD.m all OIhe. com~htMl! l.yI.lems,
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expanded to a small business bookkeeping system or developed into a large
corporate general ledger system without any additional software..

• \JERsAlEDGER If" gives you almost unlimited storage capacity
(300 to 10,000 entrtes per month, depending on the system),

• Stores all check and general ledger information forever,
• prints tractor·feed checks,
• handles multiple checkbooks and general ledgers,
• prints 17 customized accounting reports including check registers,

balance sheelS, income statements, transaction reports, account
listings, etc.

VERsAlEoGER I.... comes with a professionally·writlen 160~ manual de·
signed for first-time users. The \lERsAlEoGER If'" manual will help yOU become
qUK:k}y familiar with \/ERsAl...EIxJER Ir", using complete sample data files
supplied on diskette and more lhan 50 pages of sample printouts,
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whom, VERsAPAVABLES'"' malr'llains a complete record on each wndor. prints checks.
check registers, VOOCMr5. tRlns.llChOO reports, aged payables reports, vendor reports,
and mor~ With \latsAP"VA8l..ES". you can even let your computer automalicafly selecl
which vouchers Are to be patd.

VERSAPAYROLLN $99.95
VERsAPAVROll- 1$ a powerlul and sophisticated. but easy to use payroll system that
keeps track of aD 9OY'fTnment.required payroU infonnation. Complete employee records
are maintained. and all necessary payroll calculations are performed automatica1Jy. with
torals displayed on screen for operalor approval. A payrol can be run totally, automati·
cally, or the operator can Intervene to prevent a check from being printed. or to alter
Information on it. Udesired, totals may be posted to the VERsAlEDGER Ir" system.

VERSAINVENTORYN $99.95
VE:RS.'\tNENT~ is a complele inwnlory conlToi system that gives you instanl access
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all needed inventory listings. reports of items below reorder poinl. invenlOry value reo
poTls. period and year.to-date sales reports, price lists. inventory checklists. etc.



Lis/in)!. } '"QtI/;I1I1i'd

formula for subprogram 3:

5010 INPUT-Input term in years-iN:X2-N*12' term in yrs and mas
5020 1=1*100' interest in decimal form
5030 Y:::P*1/1200:Z={1+1/1200) [(12*N) :MP=Y/{l-l/Z) I HP by formula
5040 PRINT-Monthly payments =-i:PRINTUSINGC$iMP
SllJSllJ MP:cINT(MP*10llJ+.S)/lllJ0' round to .01
506llJ I=I/100:GOSUBS10:GOT01000'decimal form: restore: goto menu

Basic
Basic is an acronym for Beginner's

All-purpose Symbolic Instruction
Code, but do not be deceived by the
term "Beginner's" in its name. Basic is
a powerful and sophisticated computer
language that is appropriately used for
a truly amazing variety of purposes.
Use it to write individual programs to
satisfy your specific needs. Program
design and writing is rewarding and en
joyable. With good design procedures
you will find it is true in programming
as well as in traveling, "Getting there is
haLf the fun!" •

Contrast Figs. 4 and 5. Particularly
note the difference that using double
precision makes as well as the appear
ance of the output.

The five steps are complete; your
program is written and debugged. Af
ter everything has been satisfactorily
accomplished, place a printout of
your compLeted program, including
the remark statements, in your refer
ence library. Also, include your other
work: the statement of purpose, the
organizational chart, the pseudocod
ed outline, the fundamental program,
the list of variables, and any helpful
notes you have made. When a ques
tion concerning the program arises in
the future, or a modification is desir
able, it will be easy to recall necessary
details by referring to these records.

You may eleCI to pack the program
by eliminating remark statements and
by further use of multiple-statement
lines. You may use commercial soft
ware utilities, or if you have a disk
drive and Scripsit, try this excellent
method. Save your program in ASCII
format (SAVE "LANDCONTI
BAS" ,A) and then load it into Scripsit
for easy editing (move blocks of pro
gram text, change line numbers, elimi
nate line numbers by use of multiple
statement lines, and use the global
search and replace function to change,
for example, Print to LPRINT or
the name of a variable throughout the
program). When editing is complete
save the text in ASCII format again
(S,A LANDCONTIBAS) to allow ac
cess to the file via Disk Basic. Begin
each new line with a line number, and
do not leave format instructions in the
text or the file will not load. You will
get a UDirect Statement in File" error
message instead.

sUbprogram 3•••

Converting to double precision from
single must be done with care because
only the first seven digits will be ac
curate, fewer if the single-precision
number contained fewer.

Double-precision values are stored
with 17 significant digits, and dis
played or printed with 16. (For further
information see the reference manual
for Level II Basic.)

With the help of Fig. 5, the List of
variables, and the remark statements
that are added to most of the lines in
the completed program, you should
understand the purpose of each line of
the program.

Debug your program carefully fol
lowing each modification or addition.

••••

T- next month.-:PRINT-Total interest on land contract will =-i:P
RINTUSINGC$iQT+P*I/12:GOSUB520:IFFL=lGOSUB660:ENDELSE4000
3080 GOT03010, next month
4000 I * * * * * * * LPRINT option
4010 INPUT-Lineprint this, Y or N-iX$:IFX$=-Y-THENFL=1:Fl~0:F2=0

:GOSUB510:G0T03006, FLag for LPRINT option
4020 END
5999

A$ string variable, names of partie..~

B$ string variable, monthly payment due date
C$ specilies field for PRINTUSING statement
o down payment
FL flag: GOTO LPRINT subroutine
FI flag: is P six significant figures or not
F2 flag: is QT six significant figures or not
I interest rate: 1/100 is decimal form, 1·100 returns it to 0]'0

IP initial principal
MI amount of monthly payment thai pays interest
MP monthly payment
MR amount of monthly payment that reduces principal
MT total MI to date (fundamental program only)
M$ specifics field for PRINTUSING statement
N term in years
P principal
P2 temporary MI, allows either double or single precision
QT total MI to date (allows double precision)
TA total amount
T! temporary variable, single precision
T# temporary variable, double precision
X number of curren! month
X I variable integer
X2 term in months
Y intermediate for MP formula
Z intermediate for MP formula

time to execute, but you may compare
the results to those previously derived
to verify accuracy.

The results of calculations will have
the same degree of precision as the
most precise operand. Precision is
limited by the type declaration of the
variable that stores the result. Con
stants that contain an arithmetic ex
pression (e.g. 1/3) are single preci
sion-accurate to seven significant
digits stored, and six displayed or
printed. If a single-precision constant
is stored in a double-precision variable,
the digits following the seventh will be
meaningless. You can prevent this by
using the double-precision type declar
ation sign # (1/3# rather than 113).

Spencer Weersing practices dentistry.
He can be reached at the Professional
Building, Montague, M149473.

PIli 200
M= 1_1/(1 + 1I1200)J:ZN

Fig. 5. Variable List
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•• EVERYTHING FOR YOUR TRS-80'" • ATARI'". APPLE'" • PET'". CP/M'". XEROX'". IBM'". OSBORNE'" ••
• TRS-80 is '" lr",demarl< oIlhe Radio Sh&Ck Division 01 Tandy Corp, .' ATAAI is a trademarl< of Atllri Ir.c.· 'APPlE is a lr3dema,k of Apple Corp.·' PET is a trademark of Comm<><Jo,r.,

• CP/M is a trade=o< of DigMI Research· 'XEROX is '" tradem"", of Xero~ Corp. • IBM is " trademark of IBM Corp, • OSBORNE is " lrademl'l,k of Os.lx>rTle Corp.

"i.i._ .BU~!~ESS PAC 100
~~~~;AIIo,de" p,oc~:.':: ::::~,;;",ee 100 Ready-To-Run~~ * 3D-Day mooey

, Business Programs
(ON CASSETTE OR DlSKETTE).....Includes 128 Page Users Manual.....
InventOly Control.....PayroII.....Bookkeeping System.....Stock Calculations.....
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable.....

-----------------------------------------------------

ADD 53.00 FOR SHIPPING IN UPS AREAS

ADD 54.00 FOR C.O.D. OR NON·UPS AREAS
AOD 55.00 ,0 CANADA AND MEXICO
ADD PROPER POSTAGE OUTSIOE OF U,S., CANADA AND MEXICO

$99.95

Weighted average cost of capital
True rate on loan with compensating bal. required
True r<rte on discounted loan
Merger analysis computations
Financial ratios for a firm
Net present value of project
Laspeyres price index
Paasche price index
ConstnJcts seasonal quantity indices for company
Time series analysis linear trend
Time series analysis moving average trend
Future price estimation with inflation
Mailing list system
Letter writing system-links with MA..IIYAC
Sorts list of names
Shipping label maker
Name label maker
DOME business bookkeeping system
Computes weeks total hours from timeclock info
In memory accounts payable system-storage permitted
Generate invoice on screen and print on printer
in memory inventory control system
Computerized telephone directory
Time use analysis
Use of assignment algorithm for optimal job assign.
In memory accounts receN-able system·stcrage ok
Compares 3 methods of repayment of loans
Computes gross pay required for given net
Computes selling price for given after tax. amount
Arbitrage computations
Sinking fund depreciation
Finds UPS zones from zip code
Types envelope including retum address
Automobile expense analysis
insurance policy file
In memory payroll system
Dilution analysis
Loan amount a borrower can afford
Purchase price for rental property
Sale·leaseback analysis
Investor's rate of return on convertable bond
Stock market portfolio storage-valuation program

59 WACC
60 COMPBAL
61 DISCBAL
62 MERGANAL
63 FINRAT
64 NPV
65 PRINDLAS
66 PRINDPA
67 SEASIND
68 TIMETR
69 TVo'lEMOV
70 FUPRINF
71 MAIIYAC
72 LETWRT
73 SORT3
74 LABELl
75 LABEL2
76 BUSBUD
77 TlMECLCK
78 ACCTPAY
79 INVOICE
801NVENT2
81 lELDIR
82 TIMUSAN
83 ASSIGN
84 ACCTREC
85 TERMSPAY
86 PAYNET
87 SEUPR
88 ARBCOMP
89 DEPRSF
90 UPSZONE
91 ENVELOPE
92 AUTOEXP
93 INSFlLE
94 PAYROLL2
95 DllANAl
96 LOANAFFD
97 RENTPRCH
98 SALELEAS
99 RRCONVBD

100 PORTVAL9

NEW TO
LL-FREE

$99.95 ORDER L .
(OUTSIDE 0 1111E

$149.95 F Ny ST

(800) 431~28;~)
~EP,\aiJ':!
~~ss ~

:1;1!~£!JJfiI1~lCSf 24 ~~~:R -r~
50 N. PASCACK ROAD ~.I L\NE

SPRING VALLEY, NEW YORK 10977~ (91 4) 425-1535
[ASK FOR OUR 54-PAGE CATALOGI ALL PRICES" SPECIFICATIONS SUBJECT TO CHANGE

DEALER INQ(JIRIES INVITED DELIVERY SUBJECT TO AVAILABILITY

~ 0 TRS-80 Cassette Version
• 0 TRS-BO (Mod-lor III), Pet, Apple
: or Atari Versions
: 0 TRS-BO Mod-II, IBM, Osborne
~ and CP/M Versions
•,
•,,,,,
•,
•,
•,,
•,,
•

DESCRIPTION

Imerest Apportionment by Rule of the 78's
Annuity compl./tlltion program
TIme between d<rtes
Day of year a particular date falls on
Interest rate on lease
Breakeven a~lysis

StraighUine depreciation
Sum of the digits depreciation
Declining balance depreciation
Double declining balance depreciation
Cash flow \IS. depreci<rtion tables
Prints NEBS checks along with daity register
Checkbook maintenance program
Mortgage amortization table
Computes time needed for money to double, triple, etc.
Determines salvage value of an investment
Rllte of retum on investment with variable inflows
Rate of retum on investment with constant inflows
Effective interest rate of a Joan
Future value of an investment (compound interest)
Present villue of a fut1.lre amount
Amount of payment on a loan
Equal withdrawals from investment to leave 0 over
Simple discount analysis
Equivalent [, nonequiwlent dated values for oblig.
Present wlue of deferred lInnuities
%Markup onatysis for items
Sinking fund amortization program
Value of a bond
Depletion analysis
Black S<:holes options analysis
Expected retum on stock via discounts dividends
Value of a warrant
Value of a bond
Estimate of future earnings per share for company
Computes alpha and beta variable; for stock
Portfolio selection model·i.e. what stocks to hold
Option writing computations
Value of a right
Expected value analysis
Bayesian decisions
Value of perfect information
Value of additional information
Derives utility function
Unear programming solution by simplex method
Transportation method for linear programming
Economic order quantity inventory model
Single server queueing (waiting line) model
Cost·volume-profit analysis
Conditional prof"t tables
Opportunity loss tables
Fixed qJ'antity economic order quantity model
As abo~ but with shortages permitted
As above but with quantity price breaks
Cost·benefit waiting line anatysis
Net cash·f1ow analysis for simple investment
Profitability index of a project
Cap. Asset Pr. Model analysis of project

J RULE78
2 ANNUl
3 DAlE
4 DAYYEAR
5 LEASEJNT
6 BREAKEVN
7 DEPRSL
8 DEPRSY
9 DEPRDB

10 DEPRDDB
11 TAXDEP
12 CHECK2
13 CHECKBKI
14 MORTGAGE!A
15 MULTMON
16 SALVAGE
17 RRVARlN
18 RRCONST
19 EFFECT
20 FYAL
21 PVAL
22 LONiPAY
23 REGWllli
24SIMPDISK
25 DATEVAL
26 ANNUDEF
27 w..RKUP
2851NKFUND
29 BONDVAL
30 DEPLETE
31 BLACKSH
32 STOCVALl
33 WAFNAL
).4 BONDVAl2
35 EPSEST
36 BETMLPH
37 SHARPE I
380PTWRITE
39 RTVAL
40 E.XPVAL
41 BAYES
42 VALPRINF
43 VALADINF
44 UTIUTY
45 SIMPlEX
4b TRANS
47 EOQ
48 QUEUEI
49 CVP
50 CONDPROF
51 OP'TLOSS
52 FQUOO
53 FQEOWSH
54 FQEOOPB
55 QUEUECB
56 NCFANAL
57 PROFlND
58 CAPI

BUSINESS 100 PROGRAM UST
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TECHNIQUE

Linear Programming
by David Clapp

ThiS method is usually used by mainframes to
solve complex problems. Dr. Clapp gives a
simple demonstration, so you can use it, too.

Linear programming is a powerful
technique for analyzing decision prob
lems. The technique has been in use for
many years. although primarily for
analysis of large-scale problems on
large computers. While large compu
ters are necessary for analyzing some
linear programming problems, you can
solve many complex problems using a
simple algorithm on a microcomputer.

I will describe a simple linear pro
gramming routine that you can use to
solve maximization and minimization
problems. The size of the problem that
may be solved is limited only by your
microcomputer's memory. To enlarge
the program's capacity. change only
the dimension statement.

Linear Programming

Linear programming is a relatively
complex mathematical procedure. I
will explain the technique by reference
to simple examples.

Consider the ABC Toy Company.
This company (as with most) is inter
ested in making a profit from its opera
tions. Assume that ABC manufactures
only two toys: xylophones and yoyos.
For convenience. label the number of
each produced in a production period
as X and Y. respectively. To make the

The Key Box
Modell
16K RAM
Basic Level II
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maximum profit. ABC should make
an infinite number of each toy, sell
them, and accumulate an infinite
amount of cash.

In reality, however, no company can
make an unlimited number of any
thing. The availability of raw materi
als, production capacity of machines,
storage space for produced products
as well as investment capital all are
examples of restrictions on total pos
sible production. These restrictions
are called constraints in a linear pro
gramming problem. The goal of linear
programming is to allocate limited
resources to produclion in order to
maximize profit.

For the ABC problem. I have built
some simple, arbitrary constraints. For
example. assume that only two
machines are used in production
(machine A and machine B). The
number of production hours on each
machine is limited by hours in the day
as well as by skilled operator time.

For our example, assume that
machine A is available only for 1.000
hours per production period (per week.
for example) and machine B is
available for 800 hours per period. It
takes twice as long to produce a xylo
phone than a yoyo on machine A,
while it requires equal time for each toy
on machine B. These production
restrictions can be expressed mathe
matically as:

2X+Y~I000

X+Y~800

The expressions above are called ine
Qualities since production can be any

value up to and equal to the hours
available. Making these expressions in
equalities allows a wide varialion
of possible solutions. If they are
equalities (e.g.• 2X + Y ~ !OOO). all
available hours on machine A must be
used. Clearly, the inequalities make
more sense since it may be more eco
nomical not to use all of the machine
capacity available.

As additional simple constraints on
this problem, we have specified that no
more than 400 xylophones or 700
yoyos can be made in any production
period. This type of constraint could
be the result of expected sales. avail
able raw materials, or available in
vestment capital. These constraints
may also be expressed mathematically
as X " 400 and Y " 700.

Again, the inequalities make sense
since we may decide to produce up to
the limit, but still at some lower level.

Finally, we must express the ob
jective of our decision problem-to
make the most money. This expres
sion, called the objective function. is
expressed mathematically as:

Maximize Z = O.4X + O.3Y

This expression reflects the selling price
of each toy (40 cents for xylophones
and 30 cents for yoyos). and our pur
pose (to maximize). Thus. Z can be any
value depending on how many toys we
make. If we make ten of each toy then
Z equals $7; hence. the objective func
tion expresses the value of each possi
ble solution in dollars. We wish this to
be the greatest amount possible. sub
ject to the constraints.

The decision problem described so
far can be summarized as:

Maximize Z = O.4X + O.3Y
subjeci to:

2X + Y ~ I(XX)

X+Y::s 800
X < 400
y ~ 700
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We are proud to announce a modification
that protects your diskettes against power
failure while they are in the drives.
Your data will be safe without diskette
removal ••• so leave 'em in!
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problem must occur at corners suggests
the mathematical method to solve this
problem. Corners in the graph are
intersections of lines, or simultaneous
solutions to linear equations. For ex·
ample, point 4 is the solution to the

(equipped vlith Radio Shack. Shugart or landon drivesl ••• $29.95
(Proteds internal drives only) •••••••••••••••• $ 34.95

+$1.50 P&HINTEGRATED DEVICES. INC.
P.O. Box 8385
Haledon. NI 07538

80~

,,,

""

YOYOS

1000

Send check or M.D. to :

This small PC board is simple to install (four
solder connections on mod I only>. Requires
absoloutely !!.2 software changes! One year
warranty.

MODEL I
MODEL m

MClV1SA customers please include card no., exp. date, and signature.
Or call our 24 hour order line: 201·956·8496.
Sorry, no COO orders.

NJ residents add 5% sales tax.
IllS -80 •• <> "ad~""o.k of Tandy Corp Open,ng the ""e of <> IRS·50 """1 "",d the liS "'''''0",.

For TRS-80 Model I &mUsers

SlOP
DISK CRASHES

moving the imaginary ruler from the
origin. Point 4 is the furthest the ruler
can travel parallel to the sketched ob
jective function lines and still touch the
feasible region.

The fact that the solutions to the

The only solutions we are inter~sted in
have positive variable values (we can
not manufacture a negative number)
and integer or whole number solutions
(we cannot manufacture fractions of
yoyos or xylophones).

Regarding the integer constraints, it
so happens that all the solutions of in
terest in this problem are whole
numbers, or integers. This is not
always the case. If non-integer solu
tions did exist, an integer program
ming algorithm would be required. In
many linear programming problems,
non-integer solutions are perfectly ac
ceptable (see the nutrition example I
will give later).

The easiest way to visualize the ABC
Toy solution is with a graph. Figure
1 shows a plot of the constraints for
this problem. Note that the constraints
are simply straight lines on the graph
relating numbers of X we can make to
numbers of Y. All solutions must be
within the dotted lines (called the feas
ible region) to satisfy the problem's
constraints.

The objective function is not a single
line, but a "family" of lines depending
on the value of Z. Two typical values
of the objective function are plotted
(for Z equals $120 and Z equals $240)
as solid lines on the graph. These are
called "iso-profit" lines, since the pro
fit (Z) is the same at any point along
the line. For the Z-equals-$120 line, the
profit is $120 at either end (X equals 0
and Y equals 400 or X equals 300 and
Y equals 0) and at any point between.

You can make several important
observations by looking at the objec
tive function lines. First, the value of Z
increases as the lines move away from
the origin (the 0,0 point). Also, the best
solutions occur only at corners of the
feasible region.

This is the key to the linear program
ming algorithm-the best solutions oc
cur at corners. We want to move the
objective function line as far from the
origin as possible (getting larger values
of Z, or profit) and still just barely
touch the feasible region. Clearly, this
can only happen at corners. Imagine a
ruler parallel to the sketched objective
function lines. This ruler is moved out
as far as possible, remaining parallel to
the plotted lines, to achieve the highest
Z. The best solution must be at a cor
ner and not at any interior point.

Looking at the sketch, there are six
possible solutions or corners to choose
from. These are in Table 1. The solu
tion (4) produces a profit of $260, yet
remains within the constraints of the
problem. You can see this solution by
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1. Make no lOys profit"" $0
2. Make 400 xylophones profit = $160
3. Make 200 yoyos. 400 xylophones profit = $220
4. Make 600 yoyos. 200 xylophones profit = $260
5. Make 700 yoyos. 100 xylophones profit'" $250
6. Make 700 yoyos profit = $210

Table I

equations:

2X + Y 1000
X+Y 800

You can solve these equations alge
braically and find the solution X equals
200 and Y equals 600, which we con
firmed graphically earlier (for which Z
equals $260).

The purpose of linear programming,
then, is to find solutions of systems of
linear equations or find solutions at
each corner of the feasible region. The
linear programming algorithm
achieves this logically by moving from
one corner to the next until it finds the
highest value of Z.

The first step in setting up a linear
programming problem is defining the
objective function and constraints for
the decision problem under study. In
our ABC problem, we have already
completed this step. The second step is

to convert the inequalities to equations:

2X+Y+M 1000
X+Y+N 800
X+O 400
y + P 700

Note the slack variables M, N, 0,
and P, aptly named since they take up
the slack in converting the inequalities
to equalities. (We must do this because
there is no algebraic way to solve ine
qualities.) [n the final solution the
slack variables express the amount of

unused resource. For our optimal solu
tion of X equals 200 and Y equals 600
there is no slack in the first two con
straints (or M and N equal zero); how
ever, there is slack in the last two con
straints since we are not making 400
xylophones or 700 yoyos. [n the final
solution, 0 equals 200 and P equals
100. The meaning of slack variables
should become clearer as we move on.

The equations are difficult to solve
algebraically. We can only solve sys
tems of equations where the number of

10 CLEAR 500
211 OErSNC A-Z
30 011"1 0(21,21) ,P(2Il.IV(2Bl.SC(20)
40 CL:;
50 PltJNT TAB(23) "LINEAR PROGRAI'lI"lING·
61 PitlNT
70 REM ENTER DATA BY APPENDING DATA STATEMENTS 'l'O THIS PROGRAM
8il REM 1ST DATA STI"IT CONTAINS NUMBER OF ROW. NUMBER OF COLUMNS,ANO NUMBER 0
F REAL (ACTUAL DECISION) VARIABLES IN THE PROBLEM
9il REM 2ND DATA STMT CONTAINS COEFFICIENTS OF OBJECTIVE FUNTION
lilil RE:I'\ REMAINING DATA STMTS CONTAIN COEFFICIENTS OF EACH ROW IN THE INITIA
L TABLEAU INCLUDING lUiS. A SIMPLE EXAI'lPLE IS INCLUDED WITH THIS LI:;TIN...
110 READ IW,n,a
12il IX-IZ-l
13il INl'u, ·00 YOU WISH SUCCESSIVE TABLEAUX PRINTED (YES/NO)·; IBS
14il rOR 1"1-1 TO IX
150 READ P(M)
160 NEXT M
171 FOR 1"1-1 TO IW
lij~ FOR N- 1 TO IZ
190 READ O(M,N)
288 NEXT N
218 NEXT M
228 IN~u.·OO YOU WANT OUTPUT TO GO TO THE PRINTER (YES/NO)·;PO$
236 If LEfT$(PO$,l)_·Y· OR LEfTS(PO$,l)_·y· THEN PO-I
240 If PO_I THEN PRINT· PRINTING ••• • :AI-PEEK( 16414) :A2_PEEX(16415)I PUIi:E 1641
4,PEEK(16422) :POKE 16415.PEEK(16423)
251 PRINT· •
268 PR1NT ·THE INITIAL TABLEAU 15,·
216 FOR N-l TO IX
288 PRINT USING ;1'1;
298 NEXT N
310 PRINT
JIB FOR M-l TO IX
328 PRLtlr USING • ........ ·,P(P1);
330 NEXT PI
348 PR1NT
358 fOR K-l TO IW
366 FOR 1'1-1 TO IZ
378 PRIm' USING • ....... t·'D(M.Nll
38~ NEXT N
3111 PlhNT
4811 NEXT M
418 FOR N-n TO IX
428 fOR L-1 TO IW
UI IF DIL.N) _ 1 THEN 468
446 NEXT L
451 COTO 418
468 IV(L)-N
Hill NEXT N
488 Z_8
498 FOR It-I TO IW
518 IM-lV(M)
518 Z-Z+D(M,IU·P(IIt)
528 NEXT PI
538 NP-l
540 SX_0
550 rOR N-l TO IX
568 FOR I-I TO IW
5-'0 IF N-IV(I1 THEN 680
580 NEXT I
598 SPI-0
6BB fOR I-I TO IW
610 J-IV(I)
620SM-SM+P(J)·D(I,N)
630 NEXT I
640 SC{N)_SM_P(N)
650 If SC(N»_SX THEN 680
660 SX-SC(N)
670 lC-N

Program Listing
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6ijll NEXT N
6911 fOR 1'1"'1 TO IW
700 Hl.-IV(M)
n0 SCIIM}-0
720 NEXT M
738 If LEF'l"$IIBS,llO·Y· AND LEfTS(IBS,l)O·y· THEN 920
740 PRINT· •
758 PR1N'I' ·TABLEAU NO.·;NP
760 FOR N"'l TO IX
770 PRIN'f USING • ........ ·;N;
78" NEXT N
79" PRINT
8"8 FOR M=l TO IW
818 FOR N·1 TO IZ
826 PR1N'1' USING· ........ ·;O(M.N);
8j8 NEXT N
840 PRINT
850 NEXT 1"1
860 FOR J .. I TO IX
87" PRINT USING· .... I ... ·;SC(J);
888 NEXT J
89il PR1N'1'
900 PRINT ·THE OBJECTIVE FUNCTION VALUE IS·;Z
'HI! NP=NP+I
928 If SX>=I THEN 12BB
9jl! SV-9991199
948 IR__ 1

951! fOR pt_l TO IW
9b1l If O(M.IC)<_0 THEN lUI
911I1 QU-DIM.IZI/O(P1,IC)
988 IF tou-SV»-0 THEN 1611
1190 IR_M
10BB SV-Qu
1818 NEXT PI
1828 IP IR--l THEN PRINT ·UNBOUNDED SOLUTION· :GOro 1270
1838 IV( IR)-IC
1848 OI-D(IR,IC)
1858 FOR 1'1-1 TO IZ
1868 CIt-O(IR,N)
1118 D(IR, N)-at/DI
1181 NEXT N
llllle FOR 1'1-1 TO IW
1188 IF PI-I:R THEN 1118
1118 CK--D(K.IC)
1121 fOR N.. l TO IZ
1138 'I'M_D(IR.N) ·CPI
1148 SII:-O(PI,N)
1158 D(JII,N) -SH'I'M
1161 NEXT N
117. NEXT M
1188 z-z-sv·sx
1198 GOTO 548
1281 PRlh"T·
1210 PRINT ·THE OPTII"IAL TABLEAU IS,·
1228 FOR M-l TO IW
12)f A$-RIGHT5(STRS(lV(M» ,LEN (STR$ (IV(M)) )-1)
1248 PRINT -X(·AS·) - ·USING· ........ ·,D(M.U)
1258 NEXT M
1260 PRINT -TIlE OBJECTIVE FUNCTION VALUE IS·;Z
1278 If PO-I THEN POkE 16414, Al : POKE 16415, A2 CLS
1280 END
1298 DATA 3.7,3
1380 DATA -2,-1,8,-108,-110,0
1318 DATA 3,1,0,1,8,0,3
1320 DATA 4,3,-1,6,1,1,6
1330 DATA 1,2,0.0,8.1,3



Tableau 1
1 2 3 4 5 6

2.00 1.00 1.00 0.00 0.00 0.00 1000.00
1.00 1.00 0.00 1.00 0.00 0.00 800.00
1.00 0.00 0.00 0.00 1.00 0.00 400.00
0.00 1.00 0.00 0.00 0.00 1.00 700.00

-0.40 -0.30 0.00 0.00 0.00 0.00
The objective function value is 0

Tableau 2
1 2 3 4 5 6

0.00 1.00 1.00 0.00 -2.00 0.00 200.00
0.00 1.00 0.00 1.00 -1.00 0.00 400.00
1.00 0.00 0.00 0.00 1.00 0.00 400.00
0.00 1.00 0.00 0.00 0.00 1.00 700.00
0.00 -0.30 0.00 0.00 0.40 0.00

The objective function value is 160

equations equals the number of un
knowns. Above there are six un
knowns and only four equations. The
theory of linear programming suggests
considering only m variables for solu
tions at any given time, where m is the
number of equations. In our example,
we want to have only four variables
under consideration at a time so that
we can calculate a unique solution with
the four available equations. This set
of variables is called the "basis."

An initial basis to start with would
be to set the variables X and Y equal to
zero and solve for the remaining four
variables. Looking at the equations
above, this particular solution is M
equals 1000, N equals SOO, 0 equals
400 and P equals 7oo. This solution is
the "do nothing" alternative; we are
making no toys and profit is $0.
Furthermore, all production is at slack
levels: None of the resources are used
at all. This solution corresponds to
point 1 in the graph.

Obviously, we wish to make some
toys. What variable should now come
into the solution and which should go
out (only four can be in the basis at any
time)? We make more money from
xylophones, so common sense suggests
trying to make some X. Pivoting, the
process of bringing the variable X into
the solution and taking out another
variable, is especially amenable to
computer solution.

The Program
Following the simple instructions in

the comment lines in the Program
Listing, set up the data for this prob
lem as:

The identity matrix is a set of columns
of zeros and ones which looks like:

I 000
o I 0 0
o 0 I 0
o 0 0 I

In the initial tableau, the identity
matrix is the rightmost four columns
under variable numbers 3, 4, 5 and 6,
or the variables M, N, 0 and P. This
corresponds to the solution in which
we produce no toys.

The second tableau is identical to the
first except the objective function has
been arrayed on the bottom row with

The Initial Tableau Is:
123

0.40 0.30 0.00
2.00 1.00 1.00
1.00 1.00 0.00
1.00 0.00 0.00
0.00 1.00 0.00

negative signs. This prepares the analy
sis for selecting the first pivot point.
This row is not always identical to the
objective function row in the initial
tableau; in minimization problems (as
in the nutrition problem below), this
row is quite different.

The selection of the pivot point re
quires only two checks. First, check for
the most negative coefficient in the
bottom row to identify the most prom
ising incoming variable (xylophones, in
our example). Next, check for the
outgoing variable by forming a ratio of
the right side over the coefficient in the
pivot column, and choose the element

4 5 6
0.00 0.00 0.00
0.00 0.00 0.00 1000.00
1.00 0.00 0.00 800.00
0.00 1.00 0.00 400.00
0.00 0.00 1.00 700.00

1400 DATA 4,7,3
1410 DATA .4,.3,0,0,0,0
1420 DATA2,1,1,0,0,0,1000
1430 DATA 1.1.0,1,0,0,800
1440 DATA 1,0,0,0,1,0,400
1450 DATA 0,1,0,0,0,1,700

Merge this data with the program
with the Basic Merge command or by
typing the data statements into the pro
gram directly. You could easily modify
the program to accept data via an In
put command, but with a disk system
and Merge you can rapidly input dif
ferent sets of fairly complex data to the
program.

The program will respond with the
output shown in Fig. 2. The initial
tableau simply places the input data in
convenient columnar format. Check
this data carefully with the statement
of the problem. The objective function
is displayed on the top row of the tab
leau. You can identify the current solu
tion by locating the identity matrix.

Tableau 3
I 2 3 4 5 6

0.00 1.00 1.00 0.00 -2.00 0.00 200.00
0.00 0.00 -1.00 1.00 1.00 0.00 200.00
1.00 0.00 0.00 0.00 1.00 0.00 400.00
0.00 0.00 -1.00 0.00 2.00 1.00 500.00
0.00 0.00 0.30 0.00 -0.20 0.00

The objective function value is 220

Tableau 4
I 2 3 4 5 6

0.00 1.00 -1.00 2.00 0.00 0.00 600.00
0.00 0.00 -1.00 1.00 1.00 0.00 200.00
1.00 0.00 1.00 -1.00 0.00 0.00 200.00
0.00 0.00 1.00 -2.00 0.00 1.00 100.00
0.00 0.00 0.10 0.20 0.00 0.00

The objective function value is 260

The Optimal Tableau Is:
X(2) ~ 600.00
X(5) ~ 200.00
X(I) = 200.00
X(6) = 100.00
The objective function value is 260

Figure 2
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Minimize: Z=O.5X, + .7X 1 + 3.75X, + IX. + 1.5X 1 + 1.5X. + 1.75, + 1.125.
subject to:

2AX. + 7.IX , + 8.4X, +6.2X. + .7X. + 2.3X. + 1.6X, $l:
.3X,+9.8X, +2.IX,+ .2X.+ +9AX.+ 3.7X,+28.IX_ $l:90

15.8X. + IIAX,+ .9X.+ 18.0X. ;<l:300

Table 2

Figure 3

that produces the lowest ratio.
Examine Fig. 2 to identify the pivot

point in Tableau I. Look for the pivot
in column I (xylophones) since - 0.4 is
the smallest coefficient. Next, form the
ratios 100012, 80011, and 400/1. The
smallest value is 400. The pivot point in
tableau I is in bold type. When finding
ratios, always ignore negative ratios or
division by zero.

You are now ready to develop
tableau 2. Your objective is to produce
a column of zeros and a one under col
umn I (that is, create a column of the
identity matrix). The one must appear
at the pivot point. By examining col
umn I in tableau 2, you can see the
desired column of zeros and a one. To
obtain this column use the pivot row to
eliminate variable one from all other
rows in the tableau. Thus, to eliminate
the one from row 2 in tableau 1, sub
tract the entire row 3 (pivot row) from
row 2. (This is equivalent to algebra's
Gauss-Jordan Reduction, where we
subtract one equation from another to
solve systems of equations.)

Subtraction continues until zeros are
produced in the pivot column, in
cluding the objective function row.
Eliminate the two in row I by multiply
ing row 3 by two and subtracting the
result from row 1. In all cases, the
pivot element must be a one before
beginning these operations. If it is not,
simply divide through the equation to
produce a one before beginning the
row operations. To fully understand
the solution, subtract all rows in
tableau I to produce tableau 2.

The linear programming algorithm
now continues until there are no more

tain good health. Table 2 lists several
common foods with protein, fat and
carbohydrate content, as well as an ap
proximate cost. All data is grams per
ounce of the food item. Suppose we
want to produce a meal which will sup
ply these substances at the lowest cost.
This is a minimization problem; the
formulation should look like Fig. 3.

Special techniques are needed to deal
with a minimization problem as de
fined in Fig. 3. First, the computer pro
gram is designed to maximize; you
must trick it into minimizing by multi
plying through the objective function
with a - I. The program will try to
make the result as negatively large as
possible (or as small as possible).

We have other problems with the
constraints. Consider Constraint 3, for
example:

15.8XI + 11.4X5 + .9X6 + 18X7 - A =)()()

Here, we converted the inequality to an
equality by subtracting a slack vari
able. This variable is now called a sur
plus variable since it is the amount of
carbohydrate in excess of the minimum
requirements. All seems well, except
the sign of the surplus is negative and
the algorithm must have positive signs
for the starting variables in the identity
matrix. We overcome this by adding an
artificial variable to the inequality.
This variable is included only to pro
vide a suitable starting variable. Since
it is useless other than to get us started,
we wish to discard it as soonas possible.

We discard artificial variables rapid
ly by giving them extremely large coef
ficients in the objective function. The
program rapidly excludes them from
the solution and they will never return
since they cost so much relative to
other variables (remember that this is a
minimization problem and we want to
keep costs as low as possible).

The results of our handiwork are
shown in Fig. 4. Here, the input data is
displayed along with the tableaus.
Notice first in the objective function
data (line 1410) that the surplus vari
ables have a coefficient of zero as ex
pected, but the artificial variables have
a coefficient of 100 (extremely expen
sive items). All coefficients are nega
tive since this is a minimization prob
lem. Also note in the initial tableau
that the initial basis consists of the ar
tificial variables (X IO' X 12 and X,,) in
the columns headed by the - 100
values.

The objective function row is con
siderably changed in tableau I. Here,
as in the ABC Toy problem, we wish to
find the most negative coefficient in

Cost

0.5
1.7

3.75
1.0
1.5
1.5

1.75
1.125

Fat Carboh)'drale

0.) 15.8
9.8 0
2.1 0
0.2 0
o 11.4

9.4 0.9
).7 18.0

28.1 0

negative coefficients in the bottom
row. For the ABC Toy problem this
occurs at tableau 4, which displays the
solution 600, 200, 200, and 100. To
identify which variables in tableau 4
correspond to which solution, look for
the identity matrix (it will not be in
order). Also, the program reprints the
solution with the appropriate variable
identified. This solution corresponds
to the graphical solution shown earlier.

It is interesting to follow the route of
the algorithm on Fig. I as it moves
from corner to corner of the feasible
region. As expected, tableau 1 is the
origin (point 1on the graph). Then, the
solution moves to points 2, 3 and 4
(tableaus 2, 3 and 4). Calculations ter
minate at point 4 because a move to
point 5 only results in a lower profit.
The theory of linear programming in
cludes a mathematical proof that point
4 is the optimal point and any further
search will be fruitless. Such a charac
teristic is a real boon since the solution
must occur after a series of finite steps.
The technique is a powerful analytical
application for computer processing.

Nutrition

To further explain linear program
ming and interpretation of the output,
I will give another example. This nutri
tion problem provides an opportunity
to present additional features, includ
ing minimization and the use of artifi
cial variables. This problem is a lot
closer to reality than the ABC Toy Co.

Nutritionists have determined that an
adult must consume at least 75 grams
of protein, 90 grams of fats and 300
grams of carbohydrates daily to main-

2.4
7.1
8.4
6.2
0.7
2.)

1.6
o

ProteinItem
Wheat bread
Cheddar cheese
Roast chicken
Steamed haddock
Dried prunes
Walnuts
Gingerbread
Margarine
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~,.ftll~.!" A LITTLE
n!~~-UUi.• BITOF"GREEN"U I"'U GOE$ LO G WAY'!'

COMPARE OUR PRICES ... Call (216) 481-1600 1r

...............

GAMES
TRS-SO • SAVE • MOST GAMES AVAILABLE FOA APPLE

TRS·80

Model III w/2 Tandon 48K $179500
Model III w/l Tandon 48K $159900

Bolli un.IS come w,tn 120 Coly "anl'! '.om MOS
and use our MEMORY .nd OISKlT

LNW
lNW·80 Computer . ..•..... $t595.oo
lNW-80·11 Computer w/cpm 96K $1995.00
SYSTEM EXPANSION II $ 34900
LNDOUBLER 518 Board $ 14900

DISK .. $1795
DISK. $17.95
DISK $1795
DISK .. $17.95
DISK .. $17.95
DISK .. $17.95
DISK .. $17.95
CASS $17.95
DISK $19.95
CASS $14.95
CASS 514.95
DISK .. $29.95
DISK .. $3495
DISK .. $29.95
DISK .. $17 95
DISK .. $J495
DISK .. $34.95
DISK .. $3495
DISK .• 534.95

DISK .. $17 95

DISK .. $4995141-001 InlroduClory 3-Pack
Rescue. Morloc's and
Datestones

221·001 Super Nova
221-002 Gal3xy InvaSIon
221·003 Allack Force
221-004 CosmiC Flghler
221·006 Robot Attack
221-008 Stellar Escort
351·001 Scarlman (MOd. tllIl)
351-500 Scarlman (color)
351-501 New BounCCOlds
391·001 Math-Pak-l
391-002 Malh-Pak-2
431-001 Sargon II (Mod I)
431-101 Sargon II (MOd III)
511-003 Adventure
021-004 PigSkIn
060-601 Adventure 111.2&3
060-604 Adventure 11'4.5&6
060-607 Advenlure "7.8&9
060-611 Advenlure"10.11&12
061-066 The Mean Checker

Machine

SOFTWARE

TRS-SO Model I & III

• • • • • SPECIAL • .. • • •

FREE Floppy Doctor With the purchase of
any DISKIT III $30.00 VALUE'

NEWDOS 80 20 $13995
DOSPLUS 3 4 Model I $ 89.00
OOSPLUS 33 Modell $ 6995
-NEW- ElectriC PenCil $79.95
ELECTRIC WEBSTER
50.000 Word Spelling Checker $ 7995
Correcting Fealure ......•.............. $ 59.95
When purchased togelher .........•.... $129.95
UNITERM Termmal S 79.95
UNITEAM/80 Termmal . S 89.95
ACE MAIL lor HaVes Smart Modem $ 69.95
LA8ELMAKER lor MX80 5 19.50
AIDS III Data Management $ 4995
MaXI Manager ........................•. $ 8900
Floppy Doctor I. JlI ..•........•......... $ 2495
Inventory' ..•......................•. S 2995
Cash ReglsterlSO S 29 95

MICROBUFFER
MBP-16K Parallel 514900
MBS-8K Sellal ....• .. $14900
INTERFACE CARDS
8141 (RS-2J2) ........ ..... •. .. 57500
8150 (2K Buller RS-2321 .. .. ..... 515000
8161 (IEEE 488) ......•..............•.. 55500
8131 (Apple Card) 58500
8230 (Apple Cable) •...• .• $2500
8220 (TRS·80 Cable) ....... .. .. 52500

DISKETIES
PARAGON MAGNETICS GOLD. Soll-SeClored.
Smgle-Slded. Double-DenSity 5'. mch dlskelles
wtth remlorcm~HUB-RINGS .. . $2395
VERBATIM-SoIl-Sectored Olskeues
5'." IS/OOen (M0525-011 .. 52695
5' " 2S/ODen (MD550-0T) 53995
5',' 2S/40en (MD557-01l 55150
8" 1S/Doen (FD34-80oo) 54395
VERBATtM·Hard·Seclored Olsk.ettes
5'," IS/oDen 10-Seclor (Mo525-10) $2695
5"," 2S/oDen 10-SeClor (Mo5SO-10) $3995
5'," 2S/4Dcn 10-Seelor (M0557·1O) $5150

SUPPLIES
HUB RING KIT lor $',' disks $10.95
HUB RING KIT lor 8" disks 51295
REFILLS (50 Hub Rings) 5 595
CLEANING KIT lor 5'." drives .•.... 51495
5', - DIskette Case ...••..•....•... • . $ 3 50
8" Diskette Case . . . • . . . •• . . .•. ..••.... 5 3 95
5'," File Box lor 50 dlskelles .. $2495
AVERY TABULABLES
1.000 3'," x 15f16 5549
3.000 3'7 x. 15116 ........••............... 1095
5,000 3', x. 15/16 ....•....... . ....•.... $1595
FAN FOLD PAPER
(Prices FOB S P )
9'.; x 11 181b WHITE 3.000 CI $2795
14'_ x 1t 181b WHITE 3.000 ct $3795

MODEMS
UDS 103 LP Olrect Connect $17500
UDS 103 JLP AUTO ANS .. . . .. 520900
Hayes Mlcromodem II (APPLE) 529900
Hayes 100 Model (5-100) ,. 532500
Hayes Smart Modem (RS·232) $24900

BOOKS
OTHER MYSTERIES
TRS-80 DISK . $19.95
Mlcrosolt Bastc Decoded .......•........ 524.95
The Custom TRS-eo ....................• 52895
BaSIC Faslcr & Bener $2995
The Custom Apple $2895

1001 Things To Do With
Your Personal Compuler $ 10 95
Choosln9 A Word Processor ..........•.. $15 95
CP/M PrImer .....................•...••. S15.95
I Speak BaSIC TRS-SO $1295

PRINTERS
NEW LOWER PRICES

Epson MX·80 SCALL
Epson MX-80FT w/Graltrax SCALL
Epson MX-100 w'Gralltax SCALL
IDS Prism 80 •.... SCALL
IDS Prism 132 ...............•. SCALL
Okldala Mlcrolme 80 .. SCAlL
Okldala Mlcrolme 82A SCALL
Okldala Mlcrollne 83A •.•..•...•.....•.. 5CALL
Okldala Mtcrolme 84 ..•.... .. 5CALL
Prownter 8510 $CALL
Smllh Corona TP·l ........•....•....•.. $62900

BARE TANOON
Tl00-1 40 Track $20900
TlOO-2 40/40 Track 5CALL
TlOO·3 80 Track $CALL

..............

.. • • • • SPECIAL • • • • •

Tl00·4 80/80 Track S3S9.00

DISNTDJ

TRs·eo. HEATH. IBM, APPLE, ZENITH

DISK DRIVES
AT OR BELOW DEALER'S COST!

TRAXX-Model I & III Complete
Tandon 40 Track 527900
TaMon 80 Track SCAlL

• • • • • SPECIAL • • • • •

Tandon 80/80 Track $429.00

MODEL III DISK UPGRADE
FealUres

• Uses MICrO Main Frame Finest Disk Controller
• Gold Plalcd Edge Conneclors
• SWllChmg Power Supply
• SUppOllS S" or S" Drives
• 40/80 Track SuppOried
• Single/Dual Head Supported
• Melal DIsk Drive Brackets
• All Hardware and Cables lOr Two O,sk Ofll,'es
• 1 Hour or Less lor InstaUalton
• l00O<e Compatible
• No Soldeflng Needed
• 180 Days Warranty on Coni roller

DISKIT III W/Q DriVes .... _. . ...•.. 527900
DISKIT III W/ONE landon

100-' 40 Track Drive ... ..... . .... $47900
DISKIT III WITWQ landon

100-1 40 Track Uflve $699 00
DEALER INQUIRIES WELCOME

DISKIl III tS a lrademarlo, 01 MOS

..............
TRAXX 8 INCH MODELS
Seaman 77 Track sis .. . 53J9 00
NEW TANDON "THIN L1NE- 81NCH
848·1 Single Side 539900
848-2 Dual Side $499 00
APPLE Add·On Disk Dnve ......•..•.... S35900

",.459 22295 EUCLID AVE.
EUCLID. OHIO -1-1117

(216)-181-1600

WE ACCEPT All PRICES ADO S300 FOR
ARE FOR SHIPPING

- V,sa MAil OROER ONLY & HANOLING
- MaslelCar(J Pt,ces. SpeclhcahOl'ls $6.00 hUll lor
- Che<:~s lind Oflenngs SUDrec1 COD O,ders
- Money Otder 10 Change wolhoul 011'0 Resl(Jenl$
-COO notIce add 6 S,"Sales Tu



the objective function row which will
reveal the most promising incoming
variable. In this case, variable X,
(margarine) is the incoming variable.
In column 8 there is only one choice for
the pivot (90/28.1) and X12 is hence the
outgoing variable. (This is one of the
artificial variables we wish to banish.)

Finally, in Fig. 4, tableau 8 (the last
tableau) and the final solution are
displayed. (Six other tableaus com
puted on the way to this solution were
omitted to save space.) Observing the
objective function row in tableau 8, no
further negative signs are seen and the
optimal solution is reached. The solu
tion is 18.99 grams of bread, 4.75
grams of fish, and 2.97 grams of mar
garine. Looks like a fish sandwich!
You can question the proportions of
items, but the solution does satisfy the
constraints.

In the real world, an analyst would go
back to the original problem and devise
additional constraints. (For example,

we may never want more than 1/2 gram
of margarine in any solution.)

The objective function row in the
last tableau, now called "shadow
prices," reveals the necessary cost
reduction for a food item to come into
the solution. A person particularly
fond of chicken sandwiches (versus
fish) could examine the shadow price
for chicken ($2.32). If the price were
reduced to $1.42, chicken would come
into the solution. (It would then have a
negative coefficient in bottom row.)
You may wish to change the cost of
chicken in the initial data and explore
the resulting solution.

You may wish to explore more alter
natives regarding the final solution to
the Toy Co. or nutrition problems.
Additional solutions are possible. The
computer program permits rapid re
analysis of the problem, eliminating
the drudgery of hand solution.

Here are some additional problems
for interested readers. Explore the

changes in the ABC Toy problem if all
available machine hours must be used.
(Hint: This requirement implies equal
ity constraints and you must add an ar
tificial variable to the formulation to
get started.) What happens when you
make the following changes to the
nutrition problem?

Modify the input data and resolve
the problem by reducing the price of
chicken by the amount of the shadow
price ($2.33).

Supposing your diet must contain
exactly 215 grams of carbohydrates,
find the new solution.

Suppose the protein requirement is
revised to only 50 grams or more of
protein. Can you guess from the cur
rent solution if the diet will change? In
either case, resolve the problem.•

Dr. David Clapp is an engineer with a
federal agency. He can be reached at
1769 Kingsway Court, Cincinnati, OH
45230.

The Initial Tableau Is:
1 2 3 4 5 6 7 8 9 10 11 12 13 14

-0.50 -1.70 -3.75 -1.00 -1.50 -1.50 -1.75 - 1.13 0.00 -100.00 0.00 -100.00 0.00 -100.00
2.40 7.10 8.40 6.20 0.70 2.30 1.60 0.00 -1.00 1.00 0.00 0.00 0.00 0.00 75.00
0.30 9.80 2.10 0.20 0.00 9.40 3.70 28.10 0.00 0.00 -1.00 1.00 0.00 0.00 90.00

15.80 0.00 0.00 0.00 11.40 0.90 18.00 0.00 0.00 0.00 0.00 0.00 -1.00 1.00 300.00

Tableau I
1 2 3 4 5 6 7 8 9 10 11 12 13 14

2.40 7.10 8.40 6.20 0.70 2.30 1.60 0.00 -1.00 1.00 0.00 0.00 0.00 0.00 75.00
0.30 9.80 2.10 0.20 0.00 9.40 3.70 28.10 0.00 0.00 -1.00 1.00 0.00 0.00 90.00

15.80 0.00 0.00 0.00 11.40 0.90 18.00 0.00 0.00 0.00 0.00 0.00 -1.00 1.00 300.00
-1849.50-1688.30-1046.25 - 639.00 - 1208.50 - 1258.50 - 2328.25 - 2808.88 100.00 0.00 100.00 0.00 100.00 0.00
The ~bjective function value is - 46500

Tableau 2
1 2 3 4 5 6 7 8 9 10 II 12 13 14

2.40 7.10 8.40 6.20 0.70 2.30 1.60 0.00 -1.00 1.00 0.00 0.00 0.00 0.00 75.00
0.01 0.35 0.07 0.01 0.00 0.33 0.13 1.00 0.00 0.00 -0.04 0.04 0.00 0.00 3.20

15.80 0.00 0.00 0.00 11.40 0.90 18.00 0.00 0.00 0.00 0.00 0.00 -1.00 1.00 300.00
-1819.51 -708.69 -836.33 -619.01 -1208.50 -318.88 -1958.40 0.00 100.00 0.00 0.04 99.96 100.00 0.00
The objective function value is - 37503.6

Tableau 7
1 2 3 4 5 6 7 8 9 10 11 12 13 14

1.00 0.00 0.00 0.00 0.72 0.06 1.14 0.00 0.00 0.00 0.00 0.00 -0.06 0.06 18.99
0.00 1.00 1.18 0.87 -0.15 0.30 -0.16 0.00 -0.14 0.14 0.00 -0.00 0.02 -0.02 4.15

0.00 0.00 -0.34 -0.30 0.04 0.23 0.18 1.00 0.05 -0.05 -0.04 0.04 -0.01 0.01 1.55
0.00 0.00 2.12 -0.15 1.34 0.70 1.25 0.00 0.18 99.82 0.04 99.96 0.00 100.00

The objective function value is -18.2915

Tableau 8
1 2 3 4 5 6 7 8 9 10 11 12 13 14

1.00 -0.00 -0.00 0.00 0.72 0.06 1.14 0.00 0.00 -0.00 -0.00 0.00 -0.06 0.06 18.99
0.00 1.15 1.35 1.00 -0.17 0.35 -0.18 0.00 -0.16 0.16 0.00 -0.00 0.02 -0.02 4.75
0.00 0.34 0.07 0.00 -0.01 0.33 0.12 1.00 0.00 -0.00 -0.04 0.04 0.00 -0.00 2.97
0.00 0.17 2.32 0.00 1.31 0.75 1.23 0.00 0.16 99.84 0.04 99.96 0.01 99.99

The objective function value is -17.58

The Optimal Tableau Is:
X(I) = 18.99
X(4) = 4.75
X(8) = 2.97
The objective function value is -17.58
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ADDRESS

ClTY/STATE/ZIP _

o CHECK 0 VISA n MASTERCARD

ENCLOSED ACCOUNT # [IJIIIjl::I:1:IIII :iIII JI:IIJI:IIID::J

LEARNING TRS-80 BASIC starts where the Radio Shack@
getting started manuals end, fulfilling the needs of
elementary and intermediate level users. If you own or
have access to a Model I, 11/16, or III, our 544 page BASIC
book is a necessity.

IT'S SIMPLE
We receive testimonials every day commenting on the
simplicity of this book.

• "very well organized .. careful step-by-step progression"
-FtG., Oxnard, CA

• "extremely logical progression and excellent explanations"
-J.S., Pacifica, CA

• "easy reading style"-J.B., 51. louis Park, MN

In fact we think it is so simple that..
WE GUARANTEE IT

@

YOUR TRS·80®•••OUR BASIC BOOK,
THE PERFECT COUPLE

.',"COMPUSOFT•PUBLISHING· SIGNATURE

---' P.O. Box 19669 Dept. F San Diego, CA 92119
CompuSoft Books are available al your local computer and book stores. Allow 4 to 6 weeks for delivery.-------------------------------

Call and order today (800) 854·6505 our 24 hour order hoi line
(714) 588-0996 our Calif. (8am·Spm) order line-----------------------Please send me LEARNING TRS·BO BASIC on a 15 day FREE

examination. At ttie end of that time, ( wifl send payment, plus
postage and handling, or return the book and owe nothing. On
all prepaid orders, Visa or MasterCard charges, publisher pays
postage and handling, send $19.95 only (Calif. residents add
6%) -same return guarantee. Offer good in USA only.
Payment must accompany orders from P.O. Box numbers.
Name of individual ordering must be filled in.

TRS·SO arid Radio Shack are registered Trademarks of Tandy Corporalion

... 174

OPTION
.INVESTING -

HANDLES CALLS. PUTS. SPREADS, IH
AND OUT, COMMISSIONS. RISK. COST
OF MONEY, DIVIDENDS. TABLES AND
BRAPHS. PRINTS, STORES TO DISK.
INDEXED MANUAL A COMPLETE auIDE
TO OPTION INVESTING. H/C ~ VISA.
• 125. SEND FOR FREE BROCHURE.
OPT IONs-eo. BOX 471

CONCORD. HASS 01742
'IRUEIlAAK TANDV CORP -TRADElIAIlK M'PU COIIPUTER, m

SYRACUSE R&D CENTER
Box 125. Dewitt, N.Y. 13214

"Specializing in Electronic Packaging"

Encloses LNW & MDX I & II
P.C. Boards, plus

Cabling. AlC Cords, etc.
Silver-gray Fiberglass

$32.50 plus $2.50 shipping
N.V.S. residents add 7% tax

PROGRAM ANALYSES

RETURN FROM LISTED
STOCK OPTION

INVESTINC3

";,'!~~. ::.r_- ~~ _~~~~,=.~ "'-~-=' ~,.~ii~ ~.~,
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TECHNIQUE

Model III Relative Files
by Andrew Rucks

T he drawbacks of direct access files can be
overcome by using relative files accessed by
the scatter technique with open addressing.

It's difficult to write application pro
grams using direct-access files for the
Model Ill. Model 1II Disk Basic offers
constructs for creating and accessing
random or direct-access files; however,
it doesn't permit efficient use of file
space unless logical records conform to
the size parameter of physical records.

Using the R option with a file-open
statement designates a direct-access
file. For the Model III and most other
microcomputers, direct access means
each of the physical records allocated
to a file can be accessed independently.
For example, the fifth record of a file
containing 10 records can be accessed
without having to access the first rec
ord, second record and so forth. You
can determine the number of physical
records allocated to a file by examining
the #Rec column of the report pro
duced by a DIR command.

Model III Disk
Organization and Buffering

Disk Basic running under TRSDOS
stores data on disks in fixed-length
blocks. These fixed-length blocks,
called sectors, are the units of ad
dressable space on a disk. Therefore
sector and physical record are syno
nyms. The size (length) of a sector is ex
pressed as the number of characters
(bytes) that can be stored in a sector. On
Model 1II disks the sector size is 256
characters. The combination of sector
size, nWllber of sectors per track, and
the number of tracks on a disk deter
mine a disk's storage capacity.
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For example, the 5V. inch disks de
signed for use with Model III systems
have 40 tracks, 18 sectors per track,
and 256 bytes per sector, and therefore
can store 184,326 characters. Actual
data storage capacity of a disk is less
than the physical capacity of a disk be
cause track 17 of a disk is reserved for
the disk's directory and cannot be used
for data storage.

The Model III and other microcom
puters reserve a portion of random
access memory (RAM) for disk input
output (I/O) operations. These reserved
areas are called buffers. A buffer has the
same capacity (size) as a sector or phys
ical record. When a disk input operation
is performed, a oopy of the information
stored in a sector is placed in a buffer
where it becomes available to an applica
tion program. A disk output operation is
the reverse of this process. For every disk
input operation a oomplete sector is read
into memory and for every disk output
operation a complete sector is written
onto the disk.

The full sector read/write applies
even when you answer V to the "How
many files?" query upon entering Disk
Basic. The use of variable-length rec
ords has no perceivable impact on the
manner in which TRSDOS references
files. Disk Basic through TRSDOS
reads an entire sector; however, when
this data is transferred to a buffer, only
the first N bytes are placed in the buf
fer-the remainder are disregarded.

For example, assume that a program
is using a variable-length record file

and the file's buffer is fielded for 128
characters. When a disk read operation
is performed on the file, a full sector
(256 characters) is read from the disk
but only the leftmost 128 characters are
placed in the file buffer. The remaining
128 characters of the sector are ig
nored. This remainder cannot be used
for data storage because Disk Basic
and TRSDOS cannot reference frag
ments of sectors.

Impact of Fixed Blocks
Fixed-block disk organization is not

limited to the Model III; it is also com
mon in other microcomputers, mini
computers and large-scale systems.
Operating systems of computers in the
mini and large-scale classes perform buf
fer fielding and data transfer without
programmer intervention. These op
erating systems can write logical reoords
across sector boundaries, thus optimiz
ing disk space utilization. Microoom
puters cannot place more than one
logical record in a sector without pro-
grammer intervention. .

Consider writing eight records of 32
characters each in a direct-access file on
the Model III compared with the same
operation on a typical minicomputer.
Storing the eight records on the Model
III requires 2,048 characters of disk
space (eight records of 256 characters
each). For the minicomputer only 256
characters of disk space are required.
The Model III consumes eight times
more disk space than the minicom-

The Key Box

Model III
Disk System



100 DIM BU$(8)

IOCMJ OPEN "R",I,"FILE"
1010 FIELD I, 32 AS BU$(I), 32 AS BU$(2),

32 AS BU$(3), 32 AS BU$(4), 32 AS
BU$(5), 32 AS BU$(6), 32 AS BU$(7),
32 AS BU$(8)

Figure la

100 DIM BU$(5)

1000 OPEN "R",I,"FILE"
1010 FIELD I, 48 AS BU$(I), 48 AS BU$(2),

48 AS BU$(3), 48 AS BU$(4), 48 AS
BU$(5), 16 AS LO$

Figure Ib

puter to store the same amount of in
formation,

Model III programmers have several
options available to solve the problem

of wasted disk space associated with
direct-access files, One solution is to
avoid the use of direct-access files by
relying only on sequential files, Using
sequential files improves disk space
usage efficiency; however, this tech
nique significantly increases the search
time for records and complicates file
maintenance procedures. Record
search-time inefficiency results from
having to read n-l records in order to
reach the nth record in a file, In a se
quential file maintenance procedure,
the original (master file) must be
merged with a transaction file (con
taining changes, deletions or insertions
for the master file) to create an update
of the master file. The transaction file
must be sorted in the same order as
the master file.

Relative Files
In relative files the location of a

logical record in a file is determined by
a value within the record referred to as
the record key (e.g., employee ID in a
payroll system). The location of a log
ical record in the file is relative to the

contents of the record. Relative file or
ganization treats a file as a pool of
space wherein records can be stored at
random or scattered throughout the
file.

To create a storage pool, field the
buffer areas of direct-access files as
elements of an array. The size of the
array is the integer portion of the quo
tient obtained by dividing the number
of bytes in each logical record into the
buffer size. The treatment of buffers as
arrays creates a pool of storage area in
much the same way that soft-drink car
tons subdivide the space in a soft-drink
case.

Figures la and Ib show two examples
of fielding a fIle buffer as an array. In
Fig. la, the logical record length is 32
characters. Therefore, eight logical
records can be placed in the buffer and in
each sector allocated to the fIle. Figure
Ib illustrates the fielding of a buffer in
situations where sector size is not evenly
divisible by the logical record length. In
Fig. 1b, the logical record length is 48
characters, resulting in five logical
records being held in the buffer and a
slack or waste area of 16 characters.

AAGUM~NTS P"'SS~P BY CAlliNG PROCEDURL FMO.
1<, IV. PNF. 54F CONDITIONS, nlE OPEN

RECORD1------' ,----~; OCCUPI€Q
e

FMO TYPE
e

FMO TYPE

WRITE SECTOR TO FILE

Legend:
FMO = file maintenance operation (delete, edit, insert)
FPA = first probe address
K = record key
LRN = logical record number
N = number of logical records per sector
PA = probe address (either FPA or SPA)
PNF = prime number factor-largest prime number less than the number of logical records

per sector times the number of sectors allocated to a file divided by 0.95
RSN = relative sector number (l < =RSN < = SAp)
SAP = sectors allocaled to a file multiplied by 0.95

Fig. 2. File Maintenance Procedure-Scatter Method with Open Addressing

Determining Logical
Record Location

The actual location of a record in a
relative file is determined by a formula
known as a hash function. Hash func
tions produce a set of sector numbers
that fall within an allowable range.
This range is expressed as I < = Sf
< = Sn, where I is the minimum rela
tive sector number, Sn is the number of
sectors allocated to a file and is the
largest relative sector number, and Sfis
the sector number produced by the
hash function.

A good hash function minimizes the
probability that the hashing of two in
dependent keys will produce the same
relative sector number. The generation
of duplicate addresses is termed colli
sion. Since hashing algorithms that
totally avoid collisions are rare, you
must use a method for resolving these
situations.

Open addressing is one of several
methods for resolving collisions and
offers advantages to the Model III user
not provided by alternative methods.
Open addressing minimizes the num
ber of disk accesses required to de
termine if a record is present in a file.
Although open addressing involves
more computational overhead than
other collision-resolution techniques,
this overhead is insignificant when
compared to the overhead involved in
accessing a Model III disk.
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260 REM ••• Relative Sector Number Function
270 DEF FNRS(PA,N)=INT (PA-l/N)+l
280 REM where, PA is defined above and N = number of logical records per sector

200 REM .. U First Probe Address Function
210 DEF FNFP (K,P) = K - (INT(KlP)"P) + I
220 REM where, K = record key and P = prime number factor

230 REM ••• Subsequent Probe Address Function
240 DEF FNSP (PA,K,P) = (PA + (K-(INT(K/P)"P»

(INT (PA + (K -INT(K/P)"P)/P)"P)
250 REM where, K and P are defined above and PA = probe address

290 REM ••• Logical Record Number Function
300 DEF FNLR(SA,N,PA)=SA"N-(PA-l)
310 REM where, SA = relative sector number, and N and PA are defined above

Program Listing

Peter Ginter and Andrew Rucks can
be reached at the College of Business
Administration, University of Arkan
sas, Fayelteville, AK 72701.

is: SPA = modulo(PA + modulo
(record keyIP ,P),P) + I. PA is the
previous unsuccessful probe address
determined by either the FPA or SPA
functions. Record key and P are de
fined in the FPA function. Probe ad
dresses produced by these algorithms
have the characteristic of I < = probe
address (PA) < = P.

Identifying Logical Records
A probe address is a composite of

the number of sectors and the number
of logical records per sector. It must be
reduc~d to a relative sector number
(RSN) and a logical record number
(LRN). The RSN identifies the sector
that will be read into a file buffer and
examined for the desired logical rec
ord. The RSN function is: RSN =
integer«PA - I) 1 N) + I. PA is the
probe address and N is the number of
logical records per sector.

The final function required to imple
ment the relative file organization is
one to determine the element within
the buffer array that contains the
logical record. The logical record
number (LRN) function is: LRN =
(RSN· N) - (PA -I). RSN, N and PA
are the same as defined in previous
functions .

Disk Basic Implementation
The program segment presented in

the listing is written in Disk Basic. This
segment illustrates the define function
(DEF FN) construct for each of the
functions presented in this article. •

sector (256/45 = 5 and a slack area of
31 characters), and 200 sectors are re
quired for data storage. However,
because of the file load factor, you
should allocate five percent more sec
tors to the file, thereby making the file
210 sectors long.

Hash Functions
The scatter technique with open ad

dressing requires two hash functions:
one to determine the first probe ad
dress (FPA) and another to determine
all subsequent probe addresses (SPA).
The FPA function is: FPA = modulo
(record key,P) + I. Record key is the
value of the record key and P is the
largest prime number less than or equal
to the number of logical records multi
plied by the number of sectors
allocated to the file multiplied by the
file load factor.

The function for determining SPAs

"Slack prevents
the processing time
of a search from

significantly increasing
as the file becomes full. "

95-percent file load factor means you
should plan to use only about 95 per
cent of the space allocated to a relative
access file. The slack prevents the
processing time of a search from sig
nificantly increasing as the file be
comes full. For example, assume you
are creating a relative 'file with 1,000
logical records of 45 bytes each. Five
logical records can be stored in each

BLINKS-IT is a BASIC program
which can ea.ily be merg~d

into any TRS-80 Hod I or III
BASIC program. Using machine
lanQu..ge it will blink any
field Dr combination of fields
on the TRS-80 screen at any
rat. from 1 to 30 times per
••cond. BLINKS-IT on Mod I or
III disk ••••••••.••••••• $49.95

iRS-SO ->IBM PC!

BLINKING FIELDS!

WORD GRINDER i. an ASCII dic
tionary in alphabetical order
of qO,OOO word•• Great for
proof-reader., word Qame.,
etc. Over 1 MeQabyte of ASCII
files. Distributed on various
media. Supplied on 14 Mod I
Disk. or 7 "Mod III disks. WORD
GRINDER. From•••••••••••125.00

VISA JOE COMPUTER MIC
22458 VENTURA BLVD. St.. E
WOODLAND HILLS CALIF. q13b4 ~2~

TRIX is An 8086 program ~hich

r.ads TRS-eO Hodel III disks
and writes any file to an IBM
PC disk while operating under
PC-DOS on an IBM PC. Just put
your Hod III diskette into an
IBM PC and copy your files.
Many TRS-80 BASIC programs
wi 11 r-un i mmedi .t.l y on the
PC!
TRIX on PC DOS Disk ••••• $99.9S

90,.000 WORDS~

LAST CHANCE SALE! CLOSE OUT!:

In open addressing a record key is
hashed repetitively and the resulting
sector number is probed for the ap
propriate record. This set of sector
numbers is referred to as the probe se
quence. Members of a probe sequence
'lte generated on an as-needecl basis:
When the probe of a logical record
does not achieve the desired result, the
key is hashed again to produce the next
member of the probe sequence. An im
portant feature of open addressing is
that the formula used to generate a
probe sequence always generates the
same set of sector numbers for a given
record key.

File Maintenance
File maintenance involves three

possible actions: placing' a new record
in a file (insert), changing the contents
of a record in a file (edit) and removing
a record from a file (delete). Figure 2
shows a flowchart of the procedure for
performing file maintenance using the
scatter method with open addressing.

Sizing a Relative File
Use a file load factor of approx

imately 95 percent for this implementa
tion of the relative organization. A

80 • 80 Micro, Anniversary 1983



Convert to CP/M
and Save.

Unprecedented Sale for Model III Owners. Call for Details.

The Trouble with TRS·DOS.
Although TRS-DOS is an excellent operating system, if
has one major disadvantage. When compared with CP/M,
TRS-DOS locks you into a limited and possibly dead-end
course. When you are ready to upgrade to a new computer,
it is likely that none of your present software will run on
the new machine, All of the time aod mooey you have
invested in TRS-DOS software will be lost.

CP/M for the TRS-BO.
Converting to CP/M offers the TRS-80 owner many advan·
tages. The TRS-80 immediately becomes capable of run·
ning twice the software of any other computer on the
market. Perhaps more importantly, CP/M permits soft·
ware portability. Unlike TRS-DOS programs, CP/M pro·
grams can be directly transferred to your next computer.
The savings in time and software costs can be quite sig
nificant. CP/M conversioo can easily pay for itself with the
money saved on one or two software purchases. The sooner
you convert to CP/M, the more you stand to save.

CP/M Acquires Unprecedented Support.
Over the past year, a number of powerful competitors
have introduced new microcomputers. Most people will
instantly recognize the names of Xerox. IBM, Hewlett
Packard, Digital ECluipment and Zenith. The Japanese
companies, Sony, EC, anyo, Toshiba and Sharp, are
equally well·known. ·!i,gether. these companies have com·
mitted over a billion dollars to compete effectively in the
micro market. TR -80 owners should be aware that every
one of these companies has chosen CP/ 1 for their stan·
dard operating system. Over the nexl few years, these
companies will sell millions of CP/M computers. Consid·
ering these facts, it is clear that CP/M is the operating
system of the future.

Apple and Commodore ORer CP/M.
In a recent press conference, the Apple Computer
Company stated, "The largest installed base CP/M system
in the world today is the Apple II with t·he Z80 card from
Microsoft:' In a recent full page ad in the Wall Street
Journal, Apple announced CP/M for the Apple III.
Commodore, refusing to be left behind. has recently
announced their "Emulator" series of computers that sup·
port CP/M. There are even rumors that the new Tandy 16
will support a version of CP/M.

Plan Ahead.
The Omikron "Mapper" offers the ideal step to upgradin~
to a newer, more powerful computer. With the "Mapper, '
your TRS·80 can run beth CP/M programs and TRS·DOS.
With CP/M, you can build a software library that's fully
compatible with the newest CP/M business computers.
All of the time and money you spend on selecting, pur·
chasing, and learning CP/M software can be constdered
an investment in the future. [n addition, your old TRS-80
can gain a new lease on life as a fully compatible back·up
unit. Consider all these points carefully. The Omikron
"Works" package offers the best solution for protectin~
your investment in the TRS·80. By choosing the "Works,'
you can purchase a "Mapper" and also receive over $1,000
worth of top·quality CP/M software. Value, Utility, per
formance - Omikron offers you more than ever before.

COUGAR ••. Omikron's Users Group.
CP/M has always been the standard for business and pro·
fessional use. This market has always demanded high
quality and high performance. The high prices for CP/M
programs renect the additional effort required to develop
top·quality software products. Tc, help our customers afford
CP/M software. Omikron has formed Cougar, our official
users group. Through Cougar, Omikron can purchase
software products in large volume. This allows us to offer
our customers some of the best CP/M software in the
industry at greatly reduced prices.

Omikron Puts It All Together.
Omikron has sold more CP/M conversions than all of our
competitors combined. Omikron was the first in the mar·
ket with a CP/M conversion. Omikron has continued to
lead the market for one simple reason - our total commit·
ment to our customers. Only Omikron offers a "Works"
type introductory package. Only Omikron has a "Cougar"
type users group for long·term savings. Our hardware has
always been designed with reliability first. Our software
is well designed, complete, and bug free. Our technical
hot line assists those With problems. Finally, our exchange
policy has enabled our customers to upgrade to our new
designs for much less than the cost to new customers.
When you buy from Omikron, you buy from a company
with a proven record of dedication and success.

OMIKRON Products thot set Precedents
1127 Hearst Street, Berkeley, CA 94702 (415) 845-8013

TRS-80'" Radio Shack/Tandy Corporation Wordstor™ Micro Pro C8ASICII, CP/M'" Digital Research



TECHNIQUE

Towards Better Programming
by John T. Blair

Initial problem analysis

• Sift through the material or data, to produce a better definition of the given data.
• Define the requirements of the problem. In other words, what are we required to find?

I
mprove your programming technique by applying
these straightforward methods-Program Devel
opment Language and the Scientific Method.

Attempt a general model

• Draw a general system flowchart. Examine the logic.
• Draw detailed or subordinate flowcharts. All language should be machine independent.

Write short, descriptive English words to describe functions.
• Test the final model by implementing the coding in the language to be used.

Professional tools and ideas are
always welcome to newcomers to com
puters and programming. I will present
a procedure for solving problems (the
scientific method) and Program Devel
opment Language (POL, similar to
flowcharting) for program design.

These techniques are not restricted
to the TRS-80 or to Basic. They can be
applied to a program in any language
run on any computer. For program
ming in Assembly language, these prin
ciples are almost mandatory.

I will use these techniques to write a
Basic program which will convert an
Assembly-language source program to
an ASCII file, and an ASCII file back
to an Assembly-language source pro
gram. Many TRS-80 terminal pro
grams only transmit or receive ASCII
files. Consequently, Assembly-Ian-

guage source programs cannot be sent
via these terminal programs unless
converted to ASCII files.

Getting Started
Three distinct steps must be per

formed to get a program from thought
to execution.

The first phase is developing the pro
gram specifications. You must define
requirements and identify possible
problem areas. Next comes the pro
gram design, where logic flow is devel
oped via a POL or flowcharts. This is
the most important part of writing a
program, because a poorly designed
program costs extra time and money.
Here is where you find out:

Do I want to do this?; Can I do this?
(Do I have the time and resources?);
and What assumptions have been made

by the person requesting the program?
The second phase is translating ideas

from the POL into the language of the
computer.

The last phase consists of running
the program, debugging it, and look
ing for logic flaws.

Each of these independent steps
could be handled by a separate person.
As hobbyists, most of us must do all
three. In an academic environment,
most courses emphasize language syn
tax; the student is expected to learn
programming design by default.

Scientific Method

The scientific method is a systematic
thought process for solving problems
or predicting the correct results of an
action. The Nature of Scientific
Thought states the scientific method in
its simplest form as:

Postulate a model based on existing experimental
observation or measurement. Check the predic
tions of the model against further observation or
measurements. Adjust or replace the model as re
quired by the new observation or measurement.

How does this relate to program
ming? The programmer is trying to
predict a computer's action when given
a sequence of instructions. The scien
tific method leads to a logical path
(flowchart or POL), a way to predict if
the program will yield the desired
results. Expanding and redefining the

The Key Box

Adjusting the model

• Look for bugs.
• Retest and look for bugs again until complete.

Table 1. Scientific Programming
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Disk Basic
Model I or III
32KRAM
TRSDOS
One Disk Drive



basic steps of this methodology and
applying it to programming, the solu
tion of a problem can be divided into
several parts (see Table 1).

This is called "top down design," or
structured programming. Be aware of
the difference between designing and

wntmg a program. Designing a pro
gram is the development of a smooth
flow of ideas and a step-by-step pro
cedure (algorithm) to solve a problem.
It is not necessary for the algorithm to
run on a computer. The logic flow can
be checked by reading the POL or fol-

lowing the lines in a flowchart. Once
the logic has been proved, the design
can be translated into a language your
computer will understand. Notice that
the program design is machine inde
pendent! Writing a program is putting
instructions in a language the com-

THIS SECTION SCANS EACH LINE LOOKING FOR 99(H) ,
CONVERTS THEM TO THE APPROPRIATE NUMBER OF <SP>.

EOT,

CODE (CARRY OVER F

NO EOF THIS READ

NO EOF THIS READ

BUILD OUTPUT LINE

IDENT

EOT CHAR

OR 128)

J - 0 .._)

IA(H) THE EDTASM'S

ADO

REPEAT TILL E-o-r

STRIP OFF LINE NUMBER FROM INPU

ADD REMAINDER OF TEXT LINE

CONVERT AND ADD LINE NUMBER

ADD REMAINDER OF TEXT LINE

FILE

CLEAR INPUT & OUTPUT BUFFER

CLEAR INPUT & OUTPUT BUFFERS
GET NTH TEXT LINE

ADO NAME TO OUTPUT BUFFER
CONVERT AND ADD LINE NUMBER

INPUT FILE
OUTPUT FILE

J - B ••>

READ REMAINING SECTORS FROM DISK

END-OF-TEXT FINDER

DISI< INITIALIZATION

TAB CONVERTER

END-OF-TEXT FINDER

CLOSE FILES & EXIT

CONVERT BIT 6 LOW ASCII TO BIT 8 HIGH

READ 1ST SECTOR FROM DISK INTO BUFFER

THIS SECTION LOOKS FOR A

FOR 1=1 TO 5,
O$",O$tCHR$ (ASC (MID$ (I $, 1,1) )

NEXT I
RETURN

J"INSTR (I $ ,CHR$ (l 3) )
IF J_~ THEN 182e,'

I$=MID$ (I S, 1 ,J-lj
L = LEN{IS)

RETURN, ' ••• END OF

,
,
1$"'··,0$_··,'
LINEINPUT tI,I$:'
IF EOF(l) THEN 1650

GOSUB 1790
IF L-9 THEN 1659
GOSUB 1720,'
L=LEN(I$)
0$_0$tMID$(I$,6,L): '
PRINT 0$
PRINT '2,0$

GOTO 151B:'

I N$=MID$ (IN$ ,l,J) t· /ASC" +NI S
OU$=MID$(IN$,l,J)t-jTXT"+",-tNO$
0$"'"·:1$.. ••
OPEN ·1-,l,IN$:'
OPEN ·0·,2,OU$:'
CLS:PRINT-NEW FILE: "IOU$

S-l:T$-·",' SET STARTING POS
J-INSTR(JHO${IS,S,L) ,CHRS(9)) I' LOCATE A TAB
IF J-e THEN 1140,' loin TAR.e;

Jl=(INT(J/8)tl)·8,' CAL NEXT TAB STOP
J2-JI-J:' • <SP> REO,
IF J-l THEN TS_T$tMIO$(S$,1,8) ,GOT01l29

T$-T$tMID $ (I $, S ,J-l) tMID$ (S$, 1 ,J2t1)
S-StJ, , BUMP START POS PTR.

GOTO 1060
O$-O$+T$tMID$(IS,S,L), '
RETURN

0$""",0$-0$tCHR$(26): '
PRINT '2, 0$
CLOSE ALL

'"

J-INSTR(I$,CHR$(26) )
IF J-0 THEN U0e,'

1$-1'110$(1 $,1 ,J-l)
L - LEN(I$)

RETURN,

9201$-MID$(I$,7,!4:L_LEN(I$)t' MODIFY INPUT STRING
;~: ~ETURN

959
952
95.

'"'"'"'"laB9
lUB
la29
1939
la32
1034
1036
la4B
105~

1969
1079
laB9
1999
1199
1119
1129
1139
1149
U59
1169 , ••••••••••••••••••••••••••••••••••••••••••••••••••••••
1179 CONVERT ASCII FILE TO SOURCE .
I1B0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••
1190
1200
In9
1229
1230
1249
1259
1260
1270
1289
1290
1300
1319 1$-·-:0$-··: '
132B LINEINPUT tl,l$
1339 0$~CHR$(211),'

ROM TAPE)
1349 '
1350 ' INSERT FILE NAME IN OUTPUT BUFFER
1360
137~ N"6-Jt' • SPACES TO FILL OUT FILE NAME
1380 IF N_0 THEN HUt' FILE NAME 6 CHAR LONG
13 90 O$-O$tMID$ (IN$, 1 ,J) +MID$ (S$, 1, N)
1499 GOTO 1420
lU0 O$-O$tMID$(lN$,l,J) t'
1420 GOSUB 1720t'
143B LcLEN(I$)
1440 I$=MID$(I$,6,L), 1

'I' BUFFER
145B 0$-0$+1$:'
1460 PRINT 0$
147B PRINT '2,0$
148B
149B
1599
1519
1520
1530
1549
1559
1560
1579
1580
1599
1600
1610
1620
1630
1640
1659
1660
1679
1660
1690
1799
In0
1729
1739
1749
1759
1760
1710
1769
1799
1890
1810
1820
1830

NUMBER

Program Listing

ADO

....

ADD <SP> AFT LINE •

REPEAT TILL E-O-F

COlNERT AND ADD LINE NUMBER
CHECK FOR TABS

CLEAR INPUT & OUTPUT BUFFERS
READ NTH TEXT LINE

CONVERT AND ADO LINE NUMBER
CONVERT TABS
PRINT TEXT LINE ON CRT
OUTPUT TEXT LINE TO DISK

STRIP OFF rILE NAME

INPUT FILE
OUTPUT FILE

THEN 820

: IF J - il THEN 4e0 ELSE He

CON M L S

LINE FROM DISK INTO INPUT BUFFER

HEADERS

1ST

DISI< INITILAIZATION

c.,

GET FILE NAME FROM FILESPEC

READ REMAINING LINES FROM DISK

CONVERT BIT 8 HIGH ASCII TO BIT 8 LOW

CLOSE FILES & ADD END OF TEXT
THIS ASC FILE IS DIRECTLY READABLE BY PENCIL

CONVERT MACHINE LANGUAGE SOURCE TO AN ASCII DATA FILE
BY JOHN T. BLAIR WA40HZ DATE 06/14/80

LAST REV 1l/U/60
BASIC - BD(H) llDTASM - 0DIA(H)

PENCIL - 0B(H)
A TAB FOR EDTASM _ 09(H)

END-OF-FILES

DEFINATION OF VARIABLES USED
1$ _ INPUT aUFFER

IN$ - INPUT FILE
N$ - FILE NAME LESS EXTENSION
NIS DRIVE NUMBER (INPUT)
NO$ DRIVE NUMBER (OUTPUT)
0$ _ OUTPUT BUFFER
OU$ .. OUTPUT FILE
LN - LINE NUMBER (OUTPUT FILE)
S$ - SPACE STRING
'1'$ - TEMP OUTPUT LINE

0$-"" : O$-O$+CHR$ (13) tCHR$ (90) : '
PRINT '2, 0$
GOTO 1670,

FOR 1-1 TO 5, ' 5 DIGITS / LINE
O$.O$tCHR$(ASC(I'lID$(I$,I,l)) AND 127)

NEXT I
O$-O$tCHR$(32): '

1$-"-,0$""·: '
LINEINPUT tI,I$: '
IF EOF(l) THEN 820

GOSUB 97~: IF L_0
GOSUB 88e, '
GOSUB 1050:'
PRINT 0$
PRINT '2, 0$
GOTO 700:'

I$-"",LINEINPUT '1,1$
GOSUa 970, IF L=9 THEN 62B
L-LEN(I$) :1$"'MID$(I$,8,L),'
0$-" "
GOSUB 880:'
GOSUB 1050:'
PRINT 0$, •
~RINT '2, 0$,

OU$-MID$ (IN$, 1, J) t· / ASC "t· , • tNOS
IN$-MID$(IN$,l,J)t-/TXT·t·:-tNI$
0$_- "
OPEN "1",l,IN$:'
OPEN "0",2,OU$:'
CLS:PRINT-NEW FILE, "IOUS

J INSTR(IN$,·/")
J"LEN (IN$) :GOT0420
J-J-l
~N 0 GOTO 509,1229

,...............................................•........
'.......... CONVERT SOURCE FILE TO ASCII FILE.........................................................

19
15

""""52

""""19.
11.
120
130
14'
lSi

'"170
172

'"19~ CLEAR 109B:DIM 1$(256) ,05(256): ' CLEAR STRlNG SPACE FOR HIP
UT , OUTPUT BUFFERS
200 S$·STRING$(U,32)
210 I

229

'"240 CLS:PRINT" CON M L S'
250 PRINT:PRINT"THIS PROGRAM WILL CONVERT A MACHINE LANGUAGE SOU
ReB PROGRAM'
260 PRINT"TO AN ASCII FILE OR VISA VERSA. EXTENSIONS ARE N-O-T R
EQUIRED,"j
270 PRINT"BUT MUST BE:":PRINT "FOR THE INPUT FILESPEC."
280 PRINT" TXT SOURCE FILE
290 PRINT" Ase ASCII FILE.'
300 PRINT,PRINT,PRINT"WHICH T'iPE OF FILE IS THE INPUT FILE?"
310 PRINT" 1 .. MIL SOURCE FILE" :PRINT" 2" ASCII FILE"
320 INPUT"INPUT YOUR OPTION .";0
330 INPUT SOURCE FILESPEC:"lIN$
34~ INPUT - SOURCE DRIVE t";NI$
350 INPUT - DEST DRIVE '·;00$
36i
J7i
JO.
39i."
Hi

'"'"...
<SO

'"'"."
'"se,
5li
529
539
50'
sse
5"
57i
5"
5"
'"~619

'"'"'"659
6"
'"6"
69.

'"7li
72i
739

'"759
769
779

'"'"."."
'"'"'"...
i59

'"'"'"'"'"'"
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puter can understand.

Solving a
Programming Problem

First, read and understand the prob
lem. The hardest part of this is under
standing the problem.

Second, restate the problem in your
own words, and draw pictures if pos
sible.

Third, identify all given informa
tion. Identify any areas where further
research is required. Eliminate all ex·
traneous information, and state all as
sumptions. State all external files or
algorithms not explicitly given in the
problem.

In many cases the problem will be
too large to solve. To reduce the prob
lem size, certain pieces of information
may be ignored or taken for granted.
These are the assumptions. If when the
program is executed the solution yields
incorrect results, you can check your
assumptions. The particular solution
may be applicable to similar problems.
While many problems are similar, the
results differ depending on the as
sumptions.

Fourth, identify all the information
you are required to find. Identify error
handling/trapping ("goofproofing"),
find the various intermediate results,
and finally, determine what was origi
nally required of the problem.

Many problems have several items
which mayor may not be order depen
dent: These are the intermediate
results. The final result is the answer to
the problem. Error trapping is com
monly overlooked. What happens if
the user inputs the wrong data? The
program should require the operator to
reenter data.

Fifth, design the program. Use
flowcharts or a POL in plain English
(not machine or language dependent)
and describe the function to be per
formed. Check the logic of the pro
gram design.

Sixth, code the design into a par
ticular program language. At this point
the program becomes machine depen
dent unless a higher-level language is
used.

Seventh, analyze the results for ac
curacy. Execute the program to verify
results. When running the program in
this debugging stage, use sample data.
If the results are wrong, check the
design again. If the design is good,
check the coding.

The most common error is in a loop
and is called "off by one." This is
when a routine to be repeated X times
is executed one more or less. Again run

some sample data. If it is to be repeated
100 times, try setting the counter to
five. If the loop is only executed four
times, you mllst increment the counter
by one. Conversely if it is executed six
times, you must decrement the counter
byone.

The best method for determining
where an error occurs is to use the
"divide and conquer" technique. In
machine language use break points,
and in a high-level language use print
statements. Choose some arbitrary
point and insert a print statement or
break point, and output the results to
this point. If the answers are correct,
move further down the program. If
they are wrong, move towards the
beginning of the program.

Rules for
Structured Programming

First, as you design a program start
with the overall picture, then write the

"A Programming
Development Language
(PDL) is a verbal picture
of the program function,
much like a flowchart. "

smaller sections. By dividing a large
program into several small modules
(subroutines) the task does not seem as
overpowering. By keeping it simple,
you will not gel hung up trying to do
too much at once.

Second, use subroutines as small in
dependent modules.

Third, each module should perform
only one function. If you want a
module to perform a function that has
several subfunctions, the subfunctions
should be called from the first module.
If each module performs only one
function, adding or deleting functions
to the program is simple. This avoids
having two routines do the same thing.

Fourth, each module should have
ollly one entry and exit point. This
prevents a module from performing
more than one function. It also helps
the programmer keep track of any
flags that have been set.

Fifth, avoid self-modifying coding.

Self-modifying code writes over itself
to change instructions. It is more com
mon in Assembly or machine lan
guage, and cannot always be avoided.

Sixth, variables should have mean
ingful names. In a high-level language
(Basic) or Assembly language, use a
variable name resembling what is
stored.

Seventh, initialize and define all
variables at the beginning of the pro
gram. Many newer languages require
that all variables be allocated at the be
ginning of the program. In Basic it
doesn't matter. Each variable should
be given an initial value at the begin
ning of the program, so the computer
can allocate storage for it. A remark
statement should tell what the variable
is used for. Suppose you have an array
"grades." It appears that the contents
will be a student's grades. But where
are the grades for quizzes, mid-term
and final exams, and projects located
in the array? How will you or any
one else know where to modify the
program?

Eighth, assign a variable name to
constants. In a high-level program or
low-level language this allows the pro
gram more flexibility. If the data must
be changed, you just alter the value
once at the beginning of the program,
instead of at each place it is used.

Programming
Development Language

A Programming Development Lan
guage (POL) is a verbal picture of the
program function, much like a flow
chart. A PDL is a set of instructions
used to design a program. It is both
language and machine independent.
This means it is not Fortran, Basic,
Cobol, nor does it run on a 280, 6800,
6502, PDP-II, or IBM computer.
Many software professionals are
switching from flowcharts to a PDL,
for two main reasons: First, too many
people write a flowchart after the pro
gram is done, producing nothing more
than the instructions with a block
around them. Second, in a production
environment, the programmer does
not control flowcharts after sketching
them. They are sent to the drafting de
partment to be readied for publication.
Design changes rarely catch up to the
original documentation.

Repeal. .. Until

One POL has the following instruc
tions:

Repeat
program statements
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Until condition

The loop of instructions between the
Repeat and Until is repeated until the
condition is satisfied. The condition
specified is checked at the end of each
pass through the loop. When the loop
is finished, control moves to the line of
code following the Until statement.
Use this construction for loops which
must repeat at least once.

Example: Design a routine that will
read a tape and store the contents in
memory until the tape is finished or the
buffer is full.

Repeat
Gel character from tape

Store in buffer
Increment buffcr pointer

Until (buffer full) Or (End of tape)

Display finished prompt

While... Oo
The second set of instructions has

the form:

While condition Do

program statcment(s)
End While

This instruction is similar to the
Repeat cxcept that the check Of condi
tion is made before the loop Of is exe
cuted. When the condition is satisfied,
control passes to the instruction fol
lowing the End While. If the condition
is false initially, the loop will not be
executed.

Example: Design a program to read
a disk file and store data in buffer until
the end of file is found.

While Not EOF Do

Get seClor from disk
Store in buffer

Increment buffer pointer
End While

1f...Then ...Else

The third set of instructions has the
form:

If condition
Then program segment I
Else program segment 2

This is identical to the If. ..Then ...
Else from Basic, Fortran, or Pascal.
Only one of the Then or Else program
segments is executed. At the comple
tion of the path taken, control trans
fers to the instruction following the
Else clause. The Else clause is usually
optional.

Example: Design a program to read
a tape until the end of tape is found,
the buffer is full, or the read is aborted
by the break key.

86 • 80 Micro, Anniversary 1983

stop = false

While stop = false Do

Get character from tape
Store in buffer

Increment buffer pointer
If buffer = full

Then stop = true

Else If EOT
Then stop = true

Else
Scan keyboard

If break key closed
Then StOp = true

End While

The indentations show the reader what
instructions are at the same level. Each
successive indentation means that the
line is subordinate to the last line. This
method is, however, cumbersome.

"Each successive
indentation means that the

line is subordinate
to the last line. "

Case
To overcome this, the Case state

ment can be used.

Case of

AA: program statement
BB: program statement
Others: program statement

End Case

In the Case statement only one of
the case labels (AA:, BB:, or Others) is
executed. Upon completion of a par
ticular case, control passes to the in
struction following the End Case.

Example: Repeat the design of ex-
ample three using the Case statement.

stop = false

While stop = false
Get character from tape

Case of
End Of Tape: stop = true

Buffer full: stOp = (rue

Others: store character in buffer

scan keyboard

If Break key
Then SlOp = true

End Case
End While

This instruction clarifies nested
If. .. Then ... Else statements. The
reader has a more accurate picture of
logic at a glance.

Subroutines

Subroutines are identified by a
name. In the above example, "store
character in buffer" and "scan key
board" are subroutines. They can be
called by name (as above) or by preced
ing the name with the word Call.

Two schools of thought dictate
where subroutines are placed in a pro
gram. The first method is to place them
at the beginning of a program. Many
languages (like Pascal) require this
predefinition.

The second school is that they
belong at the end of the program,
following the concept of top-down
design. Controlling modules come
first, with subordinate modules fol
lowing. In some languages (like Basic)
the placement makes no difference to
the program. But with an interpreter,
programs execute faster with subrou
tines at the front of a program. This is
because subroutines are called by line
number; the interpreter must scan
from the front of the program until the
required line number is found.

GOTO
The GOTO label, identical to the

Basic GOTO, can be either a number
or word. When designing a program
this is seldom used. In some cases it is
more efficient, but use it sparingly.

This completes the instruction set of
most PDLs. The only item remaining is
a comment line. This is usually defined
as: /* comment'" /.

In the above examples, English is
used liberally to indicate desired func
lions. This makes reading and compre
hending the program very easy, and
the program transportable across
languages and computers. When imple
menting the program, these instructions
are changed to some corresponding
represention in the particular language.
language.

Documentation

This is the last and most important
area to cover. Why are documentation
and a logical approach so important?
Most programs are written based on
criteria valid at the time of design. As
time passes requirements will change,
and you will have to modify the pro
gram. If the program is poorly docu
mented, you will not know why you
did things the way you did. The
documentation helps you sift through
the maze of instructions making up the
program. In many cases it would be
easier to start from scratch and re
design the program.

How is a program documented?



ing several tools: Miosys Editor/
Assembler to generate the input source
file; Basic to generate the output
ASCI! file; and Apparat's Superzap to
examine both the Assembler and a Ba
sic ASCII file. A program, written
with the Editor/Assembler (content
and executability is not important),
was saved to disk. Then a shon, mean
ingless Basic program was wriuen and
saved to disk using the ASCII format
command, Save "file name" ,A. Final
ly, Superzap was loaded, and these two
files were examined using its DFS com
mand. The format of the Assembly
source file was: D3(H), a program type
identifier, is the first byte; next, 6-byte
file name in ASCII with bit 8 set low;
third, 5-digit ASCII line number with
bit 8 set high; next, N number of
ASCII characters for the line with a
OD(H) terminator; and finally a IA(H)
End Of Text terminator at the end of
the file. The third and fourth steps re
peated until the End of Text (EOT ~

IA) indicator was found on the last
sector.

The format of the Basic ASCII file
was: A five-digit ASCII line number
with bit 8 set low; N number of ASCII
characters for the line with a OD(H)
terminator; and a IA(H) EOT ter
minator. This means OUf program can
be considered a black box, with one in-

There are three ways of maintaining a
program documentation package. The
first is the program maintenance pack
age. The program is documented both
internally and externally. Internal to
the program, use simple structure (no
fancy coding).

Use meaningful names and labels,
define them at the beginning of the
program, and initialize them. Separate
variable RAM, 110 and parameter
with a blank line. Use names for I/O
devices and parameters definitions.
Comment liberally. Preface each sec
tion with a brief description of its func
tion. Comment as many lines as possi
ble, but don't comment the obvious,
by restating the meaning of an instruc
tion. Include a header on each pro
gram containing the program's name,
creation date, author's name, last revi·
sion date, and the name of the person
modifying it.

External to the program include
the engineering notebook described
earlier. Describe the program logic
flow and functions using flowcharts or
aPDL.

The second way of maintaining a
program documentation package is to
write a library user's package, for
documentation of subroutines. The
library user's package should contain
the name of the subroutine (creation
date and last revision date); the pur
pose of routine; the computer system
required; the language it's written in;
the required parameters and how they
are passed; the results and how they are
passed; the affected registers; and er
ror handling provisions.

This data should be kepI at the be
ginning of each subroutine, algorithm,
or module. It should also be kepI in a
library file, .on the computer or on in
dex cards. This way a programmer will
not reinvent work someone has already
done.

The third way of maintaining a pro
gram documentation package is to
write a user's manual. The user's
manual should include a description of
the system configuration required, the
amount of memory, number of disks
or tape recorders, and so on; a descrip
tion of the program's funclion, what it
does, and any special functions it can
perform; and any warnings or special
considerations. Define any external in
formation used. If data is no! keyed in,
include a description of data structure
and required 110. Describe the loading
and execution procedure.

Solving a Problem

Let's put these tools to work writing

"Let's put these tools
to work writing

a program to convert
an Assembly file

to an ASCII file. "

a program to convert an Assembly file
to an ASCII file.

Step one is the initial problem analy
sis. What do we know about the prob
lem? We know that it is supposed to in
put an Assembly file, and output an
ASCI! file. Organize this information.

The Assembly file is the given infor
mation and the ASCII file is what the
programmer is required to find.

Are there any implied assumptions?
The answer is probably. What

assumptions were made? The first was
the location at which the source file is
stored. By my definition, it is on a disk.
Great! That leads to two other ques
tions: What does an Assembler source
file look like, and what does an ASCII
file look like on the disk? Both of these
questions require further research.

This research was accomplished llS-

/* CQNMLS *1

1* This program will conven an Assembly source file
r toan ASCII source rile, and save it ondisk.
1* It can also go the other way, convening an ASCII
r file to al"l Assembly source file.

Initialize any data required
1* This section will also be responsible for gening
1* the source and destination rile names.

1* Handle first record of file
Get sector from disk
Call Strip 1* strip off file identifier and name
Output modified line to new disk file

/* Handle remaining records except the last

While nOI End Of File Do
Get sector from disk
Call Number 2 1* conven line numbers from

1* bit 8 high to low
End While

1* EOF character found. handle last case

Call Close If< put end of file marker 011 file

End Program

Table 2. Example PDL

'/
,/

'/
,/

'/
'/

'/

'/

'/

'/
'/

'/

'/
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Case Of input file lype
ASCII: /"'Convert to Assembly source

Define all variables
Display explanatory text
Prompt user for type of input file
Open appropriate disk files

End Initialization

/'" Handle first record of file
Get sector from disk
Call Add /'" add file identifier and name
Call Number 1 /'" convert line numbers from bit 8

/"'low to high
Output modified line to new disk file

j'

Tabie 3. Initialization PDL

Initialization Section 'j

'/

'j

'j

'j

'j

put and one output. The program ap
pears to be a transfer function: It
transforms the input into the desired
output.

Step two is to formulate a general
model. We have to re-analyze this data
and identify the items to be trans
formed and aflY particular order re
quired. Once this has been accom
plished the model can be built. Most
programs have two things in common.
At the initial start they all can be
represented by:

Initialization section
Input data
Solve problem
Output results

/'" Handle remaining records except the last
While not End Of File Do

Get sector from disk
Call Number I

End While

/'" EOF character found, handle last case
Close files I'" put end of file marker (IAH) on file

ASSBL Y: I'" convert to ASCII file

I'" Handle 1st record of file
Gel seCLOr from disk

'/

'j

'/

'/

'/

Table 3 cominues

Next, "solve the problem" is exam
ined. Again most programs have the
following in common:

Process first item
Process all remaining items, except
the last
Process the last item

Usually there is something different
about the first and last data processed.
Consequently they must be handled
separately.

Stating the changes that have to be

NEW PRINTERS ADDED! FIND YOURS BELOW RIBBON SALE EXACT REPLACEMENTS, LONG· LIFE, HEAVY INKING

Good Thil Month RADIO SHACK·CENTRONICS·EPSON·ANADEX·BASE 2·HEWLETT PACKARD·MAlIBU·IBM·NEC·C.ITOH·IDS

PRINTER RIBBON INSERTS EZ·LOAD'· RELOADS NEW CARTRIDGES SILVER DOLLAR
MAKE, MODEL NUMBER SIZE EXACT REPLACEMENTS made ir> You SEND your used Ifrom the 'aroous WINDto LOAD
(Contact us It your prlnl.r is Incnes Our own snop leature Long·Lile CARTRIDGES to us, We manufacturers, Sublect WHY 00 WE SELL THESE'
not IIsled. We can probably "

ar'(j Heavy Inking. Our Instruct'Or>S RELOAD them for you toa.allab'hty ·1 ThiS IS the type ribbon you gel II YOu order
RELOAD your old c.rlridgOS_l YarOs

DROP IN. NO WINDING! from Our leila ..... ad.ertisers_ We sell them-- c...·,",., NO· ",."".~ ---;--- tor less since we make them ourselves, Do
ANADEX 9000 Series 'h ~ 30 $21/3 $78112 $10/1 $9 ea,/2 or more you reatly like me mess and inconvemence 01
BASE 2 'h ~ 20 $1813 $66/12 $9/1 $8 ea./2 or more $30/2 $87/6 $168/12

unWinding and dump,ng thiS lype ,ibbon
into a wastebaskel or out on a newspaper

CENTRONICS 7· MEG 5116 ~ 70 ----------- $11/1 $10 ea./2 or more $25/2 $7216 $140/12 ar>d/Ol windtng it Into youl cartridge? We
702170317041753 ----- don't know why these are being sold

Computers shOuld simplify your li'e, notHp·MALIBU 2608·2631 ~/.~~ - $20/1 $18 ea./2 or more .
make It mOle comple. lust 10 save a 'ew

RADIOSHACK
- ..

pennles_ You ale welcome to order these

DAISY WHEEL II ,I you cannOI afford Our EZ-LOAD TM
INSERTS. RELOADS, or NEW CART·C..bon Film (26·14191 'I. ~ 130 $25/6 $48/12 $270/72 $1513 $1813 $70/12 $408/72 RIDGES But BEWARE! You now know how

COLORS :~:o~',::n 'I. x 130 $30/6 $58/12 $324/72 $18/3 $21/3 $82/12 $480/72 10 avo,d disappointmen1.0ne more caution

'1. x 25 "l~~~{ $58/6 $112112
be sure fo check the length oj any ribbon

:"ong·LUe F.bric (1449) $24/3 $47/6 $90/12 $9/1 $8 ea./2 or more $20/2 BEFORE you buy ,t For Inslance, an MX-100

LP t·U·IV 700 Zip· Pack 9116 ~ 16 $13/3 $48/12 ----------- ribbon should be J() yards long, not 20 as in----------- the MX-ao(1413) 730/73717391719
LP III·V (26·1414) 'h ~ 18 $18/3 Jtl~r~Vl~a~T$66/12 $911 S8 ea./2 or more $25/2 $75/6 $150/12 $1213 $44/12 $252172
LP VI·VIII (26·1418) Sl16~14 $17/3 $62112 $9/1 $8 ea./2 or more $22/2 $66/6 5132/12 $11/3 $40/12 $228/72
LP VII (26·1424) ,-- - - $16/2 $48/6 596/12 - ---
EPSON MX 70·80 IBM 'h ~ 20 $18/3 $66/12 $911 $8 ea./2 or more $18/2 $52/6 $100/12 $12/3 $44/12 $252172

MX100 'h ~ 30 $21/3 $78/12 $10/1 $9 ea./2 or more • $30/2 • ~18/3 $66/12 $360/72
C.lTOH P,o .. ,".'

'h ~ 18 $18/3 $66/12 $911 S8 ea./2 or more1!!oO·IS10

MODELII8" GAME DISCSIDS
P,p., 4W'eo

'h x 35 - Volume1 Volume 2Tlgo, sao s.,t•• $11/1 $10 ea./2 or more
Biorhylhms, Trap Ugly, Bingo

DATA ROYAL 5000 'I:> x 16 $18/3 $66/12 $911 $8 ea./2 or more Rip Cord, Yachl Sea $25 EACH Towers, Blackjack
NEe B.023 Series 'h ~ 18 $18/3 566/12 5911 $8 ea./2 or more Concenlrafion & 4 more Farkle, Pony & 3 mar.

Splnwrlter Fabric 'h ~ 18 $1~3 $66/12 $8/1 $7 ea./2 or more SEN D CHECK, MONEY ORDER, or COD TO:
MSC..bon Film 'hll30 $25/6 $48/12 $270/72 $1513 BCCOMPCOCOLORS 'I. ~ 130 $3016 558112 $324/72 $1813

WORRIED ABOUT ORDERING BY MAIL? Relax. We've been in business for many years and can please the 800 South 17 Box 246
smalleSl and iargest aCCOunt You receive some 01 the fir>eSI ribbons available made of our own exclusi.e SUMMERSVILLE, MO 65571
IMAGE PlUS+tM labric and carbon 111m, Our ribbons f't your prlnte, e~actly. COMPARE, but BEWAREt We ffi (417) 932·4196 "..152
order all our competitor's products and are amazed at what we get. Have you ever received a new ,fabric
ribbon you had to unWind, and dump oul on the table belole you COuld use ,j" We ha.e. Or, carbon film In· WE·PAY UPS SHIPPING ON PREPAID ORDERS. PLEASE
sens that had no end·ol·rlbbon sensor? Or. 7-meg cart"dges With only HALF enough f1bbon at lull retai;?

INCLUDE STREET ADDRESS FOR UPS DELIVERY. ADDOur only business is RIBBON manufacturing aM distribution We use loe latest stale·o'·fhe-art production -equipment and are blessed with a fine, dedicated stalL We fully guarantee all our products because we make "". $1.00 FOR POSTAL, APO, FPO, OR AK, AS, CM, GU, HI,
them ourselves. YOu must be completely satiSfied, penod_ Our t1bbons are made fresh dally and sh,pped within --- PR, n, VI, CANADA OR MEXICO. FOREIGN ADD 10%,204 hOurs_ Write lor our brochure and newsletter "'INK SPOTS" 'Etc.. President

U.S. FUNDS.
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Tabl~ J mn/int,re!

Call Strip;· Strip off file identifier and name
Call Number 2 ;. convert line numbers from bit 8

rhightolow
Output modified line to new disk file

;. Handle remaining records except the last
While not End Of File Do

Get sector from disk
Call Number 2

End While

'/
'/
'/

'/

"... the student
is expected to

learn programming
design by default. "

;. EOF character found, handle last case
Close Files;· put end of file marker (OOH) on file

End ASSBLY

Others: Error and start again
End Case

made to go from an Assembly source
to an ASCII file formally, the first
change is to delete the file type iden
tifier and the file name. Next, change
the bit 8 high ASCII line number to bit
8 low ASCII. There is no need to
change the N ASCII characters com
posing a line of the program.

The POL for the first crude model
would look like Table 2.

Does this POL look accurate? Can

'/
'/

you find any flaws? If the answers are
yes and no respectively, it is time to
enhance the program by writing the
subordinate sections.

The POL for the Initialize section
would look like Table 3.

Check the model. If there are no er
rors, begin coding.

At this time the language used is
defined (Basic) and coding begins. The
final outcome is shown in the Program

Listing. One thing should be brought
to your attention again: the necessity
of documenting a program as it is writ
ten. Remember, each section should
have a description of what it does.

Finally, execute the program and see
if it works. The one in the Program
Listing does. If it didn't the necessary
changes should be made. If the errors
are syntax errors, no correction to the
flowcharts or POL is required. If the
program does not work for some rea
son other than syntax, there is a logic
flaw; go back to the POL and check
the logic. If it appears correct, check
your program to see that it matches the
POL. •

John Blair (/22 Dumont Ave., Nor
folk, VA 23505) is an electrical engi
neer alld amateur radio operator.

Typing Plus'" Gives You 2Courses For The Price Of 1

$29.95
IMPROVE
THE USER

Remarkable Disk Directory
Catalog System

For use on Radio Shack TRS-BO Model
1 and 3 microcomputers.

lIJllDCAT
Copo;ngh, ~ 19111 bv DoNkl M F..Icl~ ---.....

HOW TO BETTER USE
YOUR COMPUTER

Learn About Your Computer While Learning To Type
We deliver what everyone else offers
, Individualized Lessons and Drills
, Personal Error Analysis and Records
, Interactive Displays
, Classroom Quality

PLUS .Which Are Essays On:
, Personal Computing Fundamentals
, Comprehensive Vocabulary
, Languages
, Application, System and Database Software
, Telecommunication
• Quizzes
, Helpful Operating Tips

Typing Plus'" Improves Speed and Accuracy
, Teaches Essential Computer Information
, An Educational Tool For All Ages

IBM,TRS8O,APPlE,CPM Systems
By Softouch

P.O. Box 25263
Chicago, IL 60625

800 323 6556 ext.R28
800945 6345 ext R28(1lLl
MASTERCARD&VISA _527
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NEW LOW PRICE-$99.S0
Now else can you describe the l':xatron Stringy f'loppy system? You could

say that it·s an under $100. compact. reliable. robust. high-speed.
computer-controlled. easy·to·use. well-supported alternative to disk

drives, for a Model I TR5-aO-slmplyamazlng!

Amazing Technology
Based on a special endless-loop tape cartridge, called a Wafer, the
ESF system was designed specifically for computer data storage.

The direct-drive transport mechanism has only one moving part,
and data is transferred to and from the tape at a rate of 7200 baud.

Amazing System
Thousands of ESf buyers have been amazed by 16K programs loading
In less than 20 seconds; automatic verification of saved programs; up
to 70K bytes, and 99 flies, on a single Wafer; a ROM operating system
(RAM based in Modell , no need for an expansion interface: and ]·year
parts and labor warranty.

Amazing Support
With an ESf system you don't just get a piece of hardware. you get total

support with hundreds of user workshops; dozens of high-quality. reason
ably priced programs (such as Electric Pencil 2.0, Electric Spreadsheet.

file Management System and Technical Word Processor); access to
hundreds of fREE pUblic-domain programs; an @NEWSuser

column In 8O-US; @LOAD program magazine; and a
toll-free information line.

Amaze Yourself
To see for yourself how amazing the ESf sys
tem is. or for more detailed information. call
us toll-free at 800-538·8559 (inside Cali
fornia /fOB·73 7'7111) and take advantage
of our JO-day money-back return policy.
Copies of the 8Q-page manual are available
for $4.9S (which you can credit towards an
ESf), and while you're on the line ask about
our equally amazing 64K RAM fROM board
for the Model I.

excellence in electronics

exatron
~93

181 Commercial Street,
Sunnyvale, CA 94086
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send $1.00 lor our 16 Plge booklet
"OIUing The MOl1 From Your
Micro" All 16 pigil I" picked wl1h
Indep1h l ..pllnl110ns lnet prtntout
Simp... from thl Mlxl s.rtel 01 Ip
pllcI110ns PfOliIrlml.
THa.u..... DIVISION
BOX 3435
lONGWOOD,Fl 32750
(305) 83().8194 ..... 20

..... Cr. by Dale Kublel

(Check Register Accounting System)
Max, Gras is a system thai will computerize check writing.

recording and analysis lor business and personal Hnance. The syslem
lea lures 223 income and expense accounls. each of which will handle
an unlimiled number of Iransaclions. Extensive regisler and report
printing capabililies make Maxi CRAS an indispensible tool lor
managing money etfecllvely.
Modell &- Model III. Minimum 2 drly•• required .

~, 8tat by David Walon;ck

Maxi Stal is the mOSI uselul stalisHcal analysis package (;1'1 Ihe
markel today. II was developed to allow maximum flexibillly in
designing cuslomlzed analysis. Maxi 5131 handIus Ihe three main
components of slatistical analysis;

1. Complele menu·driven codebOok creation and edillng.
2. Menu·assisled dala enlry.
3. User·created conlrol liles to describe Ihe slatiSlical analyses 10

be performed and printed oul on Ihe variables of your choice.
Modell & Model Ill. Minimum 2 drlYfl required .... 012-0153 'liN."

,. Do you have information that must be kept organized and
accessible? . .

2. Do you ever need to perform statistical analyses? .
3. Would you like to have a tool that will allow you greater flexibility

in managing your own or your company's money? .

4. Could you use a mail list program that will be easy to use,
maintain an unlimited number of names, allow you great sortong
flexibility, and even interact with a word processor? .

5. Do you own or have access to a fRS-SO microcomputer? .

lEASE ANSWER THESE 5 QUESTIONS
YES NO

~~ by Dale Kubler

Max/ Manager is a remarkable dala base manager. lis fasl
machine language sort complements lis large dala Slorage capacity.
The sophistlcat/on of ils dala enlry. managemenl. and printing capa·
bililies makes Maxi Manager a versaliJe 1001 for many applicalions.

The program now includes Maxi Ulilily. which allows you 10
rescue files on dfskefles thaI have been damaged by excessive wear or
misuse and leIS you expand. add, or delele tields from an exisling dara
base. lei Ihe unmatched capabiliries of Maxi Manager handle your
dala management!Model'" MocNIlll. Minimum 1 dl.k drive required. 012-0196 $149.99

, Wall by Dale Kubler
Maxi Mail Is a powerful maillisl management system Ihal:

l. Is easy fo use.
2. Has virtually unUmiled Slorage capaclly.
3. Interlaces wll" Ihe major word processors 10 generale form

lefters and other lexl.
4. Prinl~ mailing labelS up fo four·across in any format desired.
5. Has Virtually unUmiled cOding capabHllies wfl" Ihirleen fields of

Informal/on for each record.
Maxi Mail is the mOSI sophislicafed user·oriented mall lis I

~r~m available.
A Model III on'y. 2 dl.k drly.. required. . . . . .. 012-0148 $99.95

A OMIIon of
Scott Adlml. Inc.

" you answered "yes" to any of these questions. we can be of assistance to
you. Our Maxi Series of applications programs are designed to give you maximum
versa'W'y with a minimum of hassle. These programs were created for business use,
but you'lI find yourself using them for personal applications as well.

Thorough support - Of course, each program comes with in·depth, user·
oriented documentation, and is menu-driven to make it easy to use. When necessary.
the Maxi programs are compatible with each other. and, whenever pertinent, are
interactive with the major word processing and spreadsheet programs published by
other manufacturers. Also, we maintain a telephone support line to provide you with
any assistance you might require.



. MAXI STAT Is The Most Versatile

Available ... On Any Micro.
Dr. Steven E. Mayer, PhD., Industrial Psychologist Maxi User

'% sa ..

Focus On: Maxi Stat

_20
ORDER FROM YOUR FAVORITE DEALER or CALL TOLL FREE (800) 327·7172 (ORDERS ONLY PLEASE)

SHIPPING &. HANDLING ARE EXTRA - PRICES SUBJECT TO CHANGE WITHOUT NOTICE
BOX 3435, LONGWOOD, FL 32750, (305) 830-8194 (QUESTIONS)
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STA"DAIID (1l1l0lt Of rSTHIATE fOil IltClltSSlOlI .n
STA"O"'''O t""'OIl Of" CORIIEl.A':'ICr< COEfrlC1E,.,:, .12
SIC,,!nCAtlC~ Of COIlIlEL...TlOlI COEffICIENT • 0.000

~.EAt: or ~ •
S.D.or~·

~.E"'I' or Y •
S.c.ory·

Maxi Stal prInts many different report styles.

T! ~-:- p,." Of" 7J!C hE.... CO~RCLATION • LWEAR R~CR(SSTO" PROGAA~

SCORE ON COtlf.CE ENTRANCE [XA~ AS A I'R£D1C':'oR or CPA
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Look who's already using it!
University of Alaska, Fairbanks, AK.• FlorIda Hosplta', Orlando, FL. • Capital
Research Services, Topeka, KA. • Center for Financial Studies and
Devalopment, Claremont, CA. • U.S. Army Psychological Testing Unit,
Wahiawa, HI. • University of Nottingham Dept. of Social Administration,
Nottingham, U.K.• Defense Intelligence School, Washington, D.C.• Dept. of
Recreation and Par1l: Admlnlstrstlon, University of Missouri, Columbia, MO.•
Children's Hospital at Philadelphia, Philadelphia, PA.• Kingston City Schools,
Kingston, N.Y.• Unlnrsldad de Monterrey, Monterrey, Mexico· University of
Michigan, Dept_ of Pedietrics, Ann Arbor, MI.• Kodak Camera (Australia, Asia),
Coburg, Victoria, Australia. The Williams Group Advertising and P.R.. Dallas,
TX.• Medical College of Pennsylvania, Philadelphia, PA.• Par1l:way Day
School, Philadelphia, PA.• University of illinois, Chicago, Il. • 5elkir1l: Health
District, Nelson, B.C. Canada· Human Communlcetlons Systems, Reston, VA.
• California Research Center, Los Angeles, CA. • WaltRlch Mar1l:etlng
Consultants, Orlando, FL • Rutgers University, Piscataway, N.J.• Bethal
Theological Seminary, Brooklyn Park, MN • Seton Hall University, Stillman
School at Business, S. Orange, N.J.• Plan·Te.t Associates, Phoenix, AZ..•
General Mills Corporation, Minneapolis, MN.• Shearson, Hayden Stone
Investments, Hollywood, CA.• Energy Systems Research Institute, Raleigh,
N.C.• Mlnnlsota Historical Society, 51. Paul, MN.• Purdue University, W.
Lafayette, 10.• Nova Scotia Agricultural College, Truro, N.S., Canada· Agrlcg.
Chemical Co., Wilmington, DL. • Mar1l:eting Associates, Charlone, N.C.•
University of OUawa, School of Psychology, Ottawa, Onl., Canada· Rock
House Publishing, Kowloon, Hong Kong. Center for Applied Social SCiences,
Boston, MA.• Blake and Dickinson Martetlng Re..arch, Manchester, N.H.
United Nations, New York, N.Y., and hundreds more!

$199.95

By David Walonick

Maxi Stat is available
now for TRS-80 Models I
and III with 2 disk drives,
48K RAM, and printer.

Soon to be ,,,It,b1, lor laM PC

A SubsidIary ot Scolt Adams, Inc

Summary
See for yourself what hundreds of other professionals have already
discovered - Maxi Stat is THE solution to your analysis problems,
and it's never further away than your TAS-BO. Pull the plug on your
time·sharing system and discover the power and convenience of
Maxi Stat today!

What does it do?
If you're familiar with SPSS (Statistical Package for the Social
Sciences) and what it can do on a mainframe, you have a good idea
of what Maxi Stat will do for your TRS-aO.
Maxi Stat offers many of the best features of SPSS (modified for
microcomputers) as well as features you can't get in any other
system, at any price. Maxi Stat is one of the most useful analysis
packages available - anywhere.
Read on to discover what this remarkable new tool can do for you.
Maxi Stat offers:

menu-driven operation
• user-created codebook

the ability to handle up to 255 variables
machine language code allowing speedy data entry
fast and easy editing

• hundreds of tasks performed at one time
• reports you can custom design for your specific needs

ample screen prompts to guide user
frequent automatic backup of data to help protect against power
failures and system crashes

• all phases of research analysis, including:
write subfites
frequency distribution
descriptive statistics
crosstabs & chi-square
correlation and linear regression
t-test
multiple linear regression
analysis of variance
multiple variable response

Who can use Maxi Stat?
Anyone who needs an analysis of statistical data. Maxi Stat has suc
cessfully replaced dedicated mainframe and time-sharing statistics
programs for business, financial and marketing researchers, educa
tional administrators, hospitals, medical schools and medical
research facilities, agricultural testing, and social scientists.
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EXPENSIVE - The I_NW .•~.~'~!!I.i""""
Sy~lem F:xpansion /I and btlilt-in\~?~:.t-:.~,,,,, .
comes with a full 32K of 200ns RA~ii·:'/~'~~·
RS2:12c 20 MA current loop serial interface.
That's for starters. Next, consider our heavy gauge
st.eel case, power indicator lamp, gold-plated
connectors, PR-2 glass epoxy circuit board with
solder mask and silk screen legends. Then there is
the parallel printer port, screen printer port, real
time clock, and extra heavy duty onboard power
supply with over current protection, over voltage
prolection and thermal shutdown. If that's nOl
enough then there is the noppy disk controller,
guaranteed operation at a 4MHz CPU speed and
our 6 month warranty. Everyone of these features
is STANDARD. This is true system expansion.
You get every 'expensive' feature without
spending more.

CH EAP - Our price is 8399.95. Any way you
compare, features or price, LNW's System
Expansion 1I is the clear winner. The L 'W
System has been field tested for over two years
with thousands of users. It works with any DOS, is
lOW ( TRS-SO l'vlodel I compatible and it works
'right out of the box'. If there is any doubt in your
mind as to whether you should buy ours or the
'other guys', just ask an LNW owner!

WE ARE #1 ~ Number one in price, features,
reliability, performance and delivery, LN\tV is
committed to 'expensive' features and quality at
reasonable prices. LNW is commiued to support,
thorough documentation, and reliability.

LNW Research Corp
2620 WALNUT Tustin, CA. 92680
(714) 641-8850 (714) 544-5744

•
........lve

This has made us the number one
manufacturer of system expan~ion unit!>
and accessories for the Model I computer.
EXPANSION OPTION - 8-inch drive capability
is as easy as plugging in the LNDoubler .3/8
option*, Now you can have any combination of
single- or double-density, single- or double-sided,
S"" and/or 5" disks on-line! S-inch disk storage
increased to 591,360 bytes - 77-track single-sided.
double-density or 1,182,720 bytes ~ 77-track
double-density, double-sided,

The LNDoubler·... unique 5/8 switch allows you
to boot from 5- or S-inch system disks and it's
accessible from outside the interface. The $219.95
LNDoubler 5/8 comes with a double-density disk
operating system (DOS+ 3.3.9), complete wit.h
BASIC and utility programs... ready to run your
software.
Each of your present 40-track, single-sided 5-inch
drives will store up to 184,320 bytes (formatted
storage) - that's an 80 1

'f increase in storage
capacity for only half the cost of just one disk
drive. With three 8-inch double-density,
double-sided drives your Model I will have ;3.7;")
Megabytes of online storage - that's more storage
than a Model II or Model Ill!

'Ii" driyo· o!,l'r"lioll r"'l"ire, '1"',,i,,1 (·:tllit'. !'i"
(Iollhl,··d"u,ity req~l;r<', :IJ,,-,l\lHz CI'II "pet-O'll!'
mudifit:ati"n "r 1.i\'W lS(1 1~'IHy. {"<""plllt'r.
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UTILITY

NODOS 80
by Thomas Quindry

CMO"C": Removes REM, " and spaces from a Basic program.
CMD"O" ,A$(O):Sorts spt"Cified Siring array. Specify any array.

Who says cassette users can't have some of the
features of disk operating systems? It cer
tainly isn't Tom Quindry or 80 Micro.

Table 2. Unikey Sit!gle-key Entry Commands

Table I. Synopsis of Commands A voiloble it! NODOS 80

program. I decided to write an oper
ating system for my nondisk 16K
Model I.

1 set a few goals for this operating
system: It would be Modell/III com
patible, written in Assembly language,
compile to approximately 4K of ma
chine language, reside in low memory,
and all functions would be callable ei
ther by name or by a CMD-type func
tion. Most Basic programs should run
with the remaining 12K. In fact, very
few Basic programs require more than
8K except for those using lots of data
such as mailing lists, so losing 4K to an
operating system was painless.

The question of where to begin such
a monumental task is easily answered:
80 Micro. I had all issues from the first
on. I remembered reading articles de
scribing most of the utilities I wanted.

I went through back issues to see
what I could find. I felt like a kid in a
candy shop with only a dollar to spend
-so many possibililies but I could
hardly use them all.

I eventually picked 13 articles con
taining Assembly-language programs
and one other explaining the RST
functions that I adapted for my oper
ating system. I would have picked
more, but I would have exceeded my
goal of 4K.

A reference list follows this article.
The articles with an asterisk were used
to write NODOS 80. Additional maga
zine references for the same article are
addenda from subsequent issues.

The Key Box
Model I or III
16K RAM
Assembly Language, cassette
Editor/Assembler

D DATA
H RND(
L LEN(
P PEEK(
T TAB(
X SET(

bility. or even other customized com
mands and functions can't be available
in a simple 12K Model lor III system.

I wanted a group of functions in
memory that I could just call when
needed or command from my Basic

Specify USR address. DEFUSRO~DEFUSR9arc used with USRO-USR9.
Merge two or more Basic programs. Used with Merge·.
Renumber Basic programs. Also can be called using Name.
Locate variables in Basic programs.
Same as CMD"C" above.
Single-key command entry. A toggle command.
Limited debounce routine for Unikcy. Disable with Nodelay.
Autocdit function. A toggle command.
Single-step through Basic. A toggle command.
Route video output to printer also. Same as Dual Y. Disable with Dual N.
Route printer output to video instead. Disabled with Dual N.
Route video output to printer instead. Disabled with Dual N.
Hexadecimal. octal, decimal conversion.

To Activate Key Codes, Press Shift Plus Alphabetical Key
A PRINT@ B ELSE C CHR$(
E RIGHT$( F FOR G GOTO
I INPUT" J REAO K INKEY$
M ASC( N NEXT 0 POKE
Q LEFT$( R RETURN S GOSUB
U USING V STRtNG$( W MID$(
Y THEN Z RESET(

DEFUSR,
MERGE,
RENUM,
FIND,
PACK,
UNIKEY,
DELAY,
EDT,
SNGL
DUAL,
PRDQ,
DQPR,
&H. &0. &D,

I've often thought it would be nice to
have many of those neat Disk Basic
commands and functions on a cassette
based system. There is no reason why
CMD-type functions, nine USR func
tions, a sort routine, renumber capa-
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Program Listing J

NOOOS80-A EXEC PROGRAM
CUSTOM COMMANDS AND ERROR MESSAGES
CMD" ,DEFUSR, USR, MERGE, SPECIAL COMMANDS
COMPILATION, ADAPTATION OF CODE, AND NEW CODE
BY THOMAS L. QUINDRY

CUSTOMIZED CMO" " FUNCTION ADAPTED FROM
DALE W. RUPERT, 80 MICRO, NOV 81, P292

Listing J COnlinues

AF
DE
HL
STORE
'C' ;PACK
'0' ; SORT
'P' ;UNASSIGNED

The functions I included in my oper
ating system were CMD" "; DEFUSR;
nine USR functions; a command inter
preter; full error messages; hexadeci
mal, octal, and decimal conversion
routines; a sort routine; single-step
Basic, automatic editing; single-key
command entry; a line-renumbering
program; a program to delete spaces
and remarks; a variable lister; dual and
route functions for a line printer; and a
new sign-on, or ready, message.

I named my operating system NO
DOS 80, which stands for "no disk op
erating system." The 80 is in honor of
80 Micro.

The resulting program is broken
down into four listings for a couple of
reasons. Though the entire program
compiles to approximately 4K of ma
chine-language code, the Assembly
code listing is much longer and cannot
all be compiled at once on a 16K com
puter. Each of the four parts fit within a
16K computer using the Radio Shack
Editor/Assembler. Each can be com
piled separately, and the four programs
can be loaded one after the other in the
order given to form the whole system.

Another reason for the spilt is so
readers can customize the program to
easily fit their needs. The program is
modularly structured so that functions
can easily be deleted or added during
programming stages. You can use !he
reference list at the end of the article to
find functions you like and want to add.

The only mandatory code is part A
and part D following line 18240. Part A
contains the executive program. This is
the part of the program that recognizes
commands. The other three parts have
Equates, which only refer back to part
A. Starting with line 18240 is the clean
up part of the program. This code
determines where the new start of Basic
will be. It sets all necessary pointers: the
start of Basic pointer, the start of scaler
variables, and the start and end of array
variables.

Compatibility with the Model 1II is
also maintained by code in this part.
One program works on the Model I
and Model III. For Model I efficiency,
the program starts at 4300H. In the
Model III, this starting address is in the
middle of the 256-byte input buffer
area. Instead of writing a new starting
address for the Model 1II, I kept the
same starting address and had the pro
gram determine if it is being used on a
Model Ill, and if so, the input buffer is
relocated to a safe area and the Basic
pointers are advanced to allow for the
change. Many functions also have
changes from the original program to

;FIND CHD" " ADDRESS

; ERROR MESSAGE

;JUMP COMMAND
;CMD
;DEFUSR
;USR

;BETWEEN A AND Z7

;CMD

; DEFUSR

; CHECK FORMAT

;USR

;ADDRESS IN DE
;JUMP TO "DE" ADDRESS

HL,{TABLE)
HL
HL
A
A
BC
B,A
HL
INCR
BC
E, (HL)
HL
0, (HL)

NZ,QUIT
16
'A'
M,QUIT
'z'
Z,OK1
P,QUIT
HL,TABLE1
{HL}
Z,ADDRI
D,A
A, (AL)
A
Z,QUIT
A,O
HL
TEST
0"00
DE,TABLEI

HL,DE
HL
A,L

AF
DE
HL
HL

4300H
A, (4173H)
(STOP.E) ,A
HL, (4174H)
(STORE+ 1) ,HL
A, (4158H)
(STORE3) ,A
HL, (415CH)
(STORE3+1) ,HL
A, (41MH)
(STORE4) ,A
HL, (41AAH)
(STORE4+1) ,HL
A,0C3H
(4173H) ,A
(415BH) ,A
(41A9H) ,A
HL,START
(4174H) ,HL
HL,START3
(415CH) ,HL
HL,START4
(41AAH) ,HL
B,10
HL,lE4AH
(DEFUS) ,HL
HL,ERR+1
(AL)
(HL)
ERRI
B,20
(HL)
ERR2
PATCHI
3
HL
DE
AF
HL
HL,TABLE2
(TABLE) ,HL
HL

ADDR
AL,NEXT1
HL
DE

ORO
LD
LD
LD
LD
LD
LO
LO
LO
LO
LO
LD
LO
LD
LD
LD
LO
LD
LD
LD
LO
LD
LO
LO
LO
LO
LD
INC
INC
DJNZ
LD
DEC
DJNZ
JP
DEFS
PUSH
PUSH
PUSH
PUSH
LD
LD
POP
CP
JR
RST
CP
JP
CP
JP
Jp
LO
CP
JR
LD
LD
OR
JR
LD
INC
JR
DEFW
LO
CCF
SBC
INC
LD
RLCA
LD
DEC
DEC
INC
INC
PUSH
LD
INC
DJNZ
POP
LD
INC
LD
RET
CALL
LD
PUSH
PUSH
RET
POP
POP
POP
INC
RET
POP
POP
POP
JR
DEFB
DEFB
DEFB

110lD0
00110
110121l
00131l
00140
00150
110160
00170
00180
011190 PATCH
00200
002111
00220
110230
110240
110250
110260
00270
00280
00290
00300
011310
00320
0033ll
110340
011350
011360
1111370
1111380
00390
004E10
00410
00420 ERRI
00430 ERR
004411
1l0451l
00460
011470
0ll48ll
0049ll ERR2
00501l
110510
1l0521l STORE
00531l START
01l541l
00550
1l1l560
00570
00580
00590
00600
00610
00620
00630
00640
llll650
00660
1l1l670
00680 OK1
00690 TEST
llll700
00710
00720
011730
00740
00750
00760
110770
00781l TABLE
00790 ADDR
00800
011810
011820
00830
00840
00850
011868
00871l
00880
110890
909110
90910
90920 INCR
90930
00941l
00950
00960
110978
00980
00999 ADDRI
010110
01018
01020
01030
011l4" NEXT1
01050
"11l6"
01070
0Hl80
01090 QUIT
1l110ll
01110
01120
01130 TABLE1
01140
01150

4300
43~0 3A7341
4303 325843
4306 2A7441
4309 225943
430C 3A5B41
430F 32C643
4312 2A5C41
4315 nC743
4318 3AA941
4316 322C44
431E 2AAMI
4321 222044
4324 3EC3
4326 327341
4329 325B41
432C 32A941
432F 215B43
4332 227441
4335 210043
4338 225C41
4336 212F44
433E 22AMI
4341 061lA
4343 214A1E
4346 22C943
4349 214743
434C 34
4340 34
434E 10F3
4351l 0614
4352 35
4353 10FO
4355 C35644
1l01l3
435B E5
435C 05
4350 F5
435E E5
435F 21BC43
4362 228743
4365 E1
4366 FE22
4368 2047
436A 07
436B FE'll
4360 FAB143
4370 FE5A
4372 CA7843
4375 F2B143
4378 21B643
437B BE
437C 2825
437E 57
437F 7E
4380 B7
4381 282E
4383 7A
4384 23
4385 111F4
4387 0000
4389 llB643
438C 3F
4380 ED52
438F 23
4390 70
4391 IH
4392 2A8743
4395 2B
4396 26
4397 3C
4398 3C
4399 C5
439A 47
439B 23
439C HlFD
439E C1
439F 5E
43M! 23
43Al 56
43A2 C9
43A3 CD8943
43A6 21AC43
43M E5
43M 05
43AB C9
43AC n
43AD 01
43AE El
43AF 23
4360 C9
4361 F1
43B2 01
43B3 El
43B4 18A2
4366 43
43B7 4F
4368 50
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maintain the compatibility between
these two computers.

If you have no use for a particular
function, just eliminate it along with
all other code that refers to it. Then
change thc origin addresses at the start
of each part following the one that was
changed. The other changes will be in
the origin addresses and DEFW com
mands listed at the bottom of parts B,
C, or D.

For instance, you may already have
a good renumbering program. The
codes for the renumbering function of
NODOS SO take up over 25 percent of
the operating-system code. Part C is
entirely devoted to renumbering. If
you decide you don't want the renum
ber function, simply ignore part C.
The only change to part D would be to
replace the origin address on line 13990
with 4AD3H. If you don', have a print
er, the primer functions Dual and
Route in lines 14000-14530 and the
references to that part of the program
in lines 1S6OO-1S690 can be eliminated.

If you want to add commands, that
is also easy. Take, for instance, the
Unikey command, to enable single-key
entry commands. In part A, lines
2910-2930, have the words UNIKE,
'Y' +SOH, and OUTO. The Unikey
command has the last letter set with the
seventh bit high ( + SOH). This tells the
program that the end of the word to be
compared has been reached. The next
two bytes give the address of the Uni
key function.

Notice that in part A OUTO goes to
the error-message section instead. The
remark PATCHS is where we want the
program to jump to when it imcrprets
the Unikey command. Down in part D,
the program that contains Unikey,
lines IS500 and IS510, fill the space in
line 2930 with the proper address. This
is how you add or delete commands. If
a command is deleted, the program
jumps to an error message as if the corn
mand name had not been recognized.

Starting on line 3210 are 31 spaces to
add your own coded names and ad
dresses to the command table. Just re
member to set the seventh bit high for
the last letter of the command. At this
time, line 3210 is a zero byte. A zero
signals the end of the command table.
Be sure to start your commands here,
eliminating this zero byte; after you
add your last command, be sure to fol
law the address with a zero byte. You
can add your function code anywhere
before the clean-up section as long as
you adjust the origin statements at the
beginning of the parts B, C, or D that
are affected.

... See List 01 Adver/lsers on Page 563

COMPUTER SHACK
E BASIC

There are five major DO's on the market all have there good points. Some folks like one, some
like another, but every single reviewer has said that MUlTIDOS had the BEST BASIC. Some
would stop here, but not Vernon Hestor. He nClw brings us EBASIC, a new innovative state of the
art basic. It makes Graphics and Sound EASY. This will give the basic programer more power than
ever! Here are some of the new basic commands: print (a,b), input (a,b). line input (a,b), printS, call.
sort. labeling, array read, array leI. cound, shape, circles, cubes .... All of this and you still have over
38K lor your basic programs. EBASIC is only $29.00 for MultiDos owners.

MULTIDOS
MULTIDOS got bigger and better. New BBASIC, new EASY ZAP, New TAPE/CMD, and the New
DISK DRIVE TIMER. All of this and its still the cheapest full Dos going.. . $99.95

ZOOS
Z Dos the Dos for the person who does not want to spend a hundred dollars or more for an
improvement overTRS·DOS. ForonlyS39.95 you will double your fun. ForonlyS39.95 you can get
what reviewers in three different magazines said was the BEST BASIC for the TRS-80.
MULTI DOS. . $98.05
ZOOS. . . . . . . . . . . . . . . . . $39.95
E BASIC. . $29.95
Buy MuliiDos II the lilt price 01 $99.95 ud you cln tlke 20% off .1 any or Iii 01 the loilowlng. E Basic
E Basic S29.95 Super Directory $39.95 Aerocomp Doubler $19.00

-SUPER DIRECTORY-
- Automatic denllty recognition • Automatic track count ncognltlan -

- Automatic dOl ncognltlon • lhe Bllt Directory On The Marketl -
- By Mark Feldman-

A Great new Directory program with its own operating system written by Vernon Hestor. This
one program will read any dos as it is delivered by it's publishers except forTandy's new model I
double density operating system. There iseven compatibility between Modell and Ii. The Model
ISuperDircan read most Modelill disks and the Modelill SuperDircan read most Modell disks.
SuperDir can even read double density 80 track disks.
Now with version 23 you can SEARCH the catalog by program name, disc number, extension
(lcmd), or even do a STRING SEARCH (find all occurences of any combination of letters). !twill
SORT (in seconds) on disc number. program name, remarks, extensions, orcatagories. You can
even add a 25 character description of each program. SPECIAL PRINT ROUTINES for Different
printers. DISPLAY SCROLLS up and down by line or by the entire screen.
It has a direct SCREEN EDITOR that almost eliminates typing. SuperDir keeps track of the
FREE SPACE on your disks. SuperDir is the FASTEST,the EASIEST to use and the ONLY
directory able to read multiple dos's on the market. . $39.95

TAPE DOWNLOAD SYSTEM (TDS)
Ability to download and upload machine language, basic and lext files with no conversion, and
save them on lape or disk.. Full parallel printer support. Full access to all BASIC and DISK
commands while in terminal mode at the touch of a key. Prompt mode transmission capability.
Besl tape Smart Term Program on the Market. Write for complete details.

ODS (disk) S75.95 TDS (Tape) $39.95 TRS-80 Modell or Iii

HAYES SMART MODEM " $239.95

ULTRA TERM
Ultra Term is one of the easiest to use and most versatile intelligent terminal programs
available. The system includes a full featured intelligent terminal program, a self relocating host
program, and hex conversion utilities for bulletin board downloading. All at prices one half to
one third of the competitors.
• Operates with both aula dial and manual modems, and includes full support lor auto dial modems (such as
Radio Shacks Direct connect Modem 2, Hayes Smarlmodem or the auto dial Lynll) with an easy to access
telephone directory.

• Ellclusive direct to disk file transler lunction permits lull control Itom the transmilling computer, allowing the
receiving computer to run unallended.

• Unique split screen feature allows simultaneous two way communicalions hom terminal mode. eliminating
confusion caused by incoming text mixing with what you are typing.

• Printer support with buill in t K spooler allows use of printers on systems that don't send nulls alter carriage
returns, and pnnters that can't keep up with modem baud rates.

Ultra-Term runs on a TRS·80 Model I or Model III with atteast 16K, one disk drive. RS·232 port. and modem

Regular Price.. . $79.95 Introductory Price.. . $59.95
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USR2

BASIC

MERGE

ENTRY

,TOKENIZED *

,END OF BASIC

,START OF BASIC

; ERROR

,MERGE COMMAND

,MODEL 1/111 JUMP
,TO BASIC
,LOWEST BASIC START

ADAPTED FROM

,CHECK FORMAT

,EVALUATE ASCII TO BINARY

l EQUAL SIGN

lDEFUSR ADDRESS TABLE

,TOKENIZED USR CODE

,TOKENIZED EQUAL SIGN

,ERROR OCCURRED

; RECTIFY STACK

lBETWEEN II AND 9?

,UNASSIGNED
,UNASSIGNED

,PACK
,SABUBL
,UNASSIGNED
,UNASSIGNED
;UNASSIGNED

(STOR4A) ,HL
HL,OEFUS-2
B,A
ilL
INCR1
(STOREH+2) ,HL

leH

00111l
HL, (STOR4A)
16
IlD5H
NZ,QUITI
2BUH
(DEFUS) ,DE
AF
AF
DE
AF

DEFli 'X'
DEFB 'z'
DEFB II
DEFW" QUIT
DEFW QUIT
DEFW" QUIT
DEFW QUIT
DEFW QUIT
DEFUSR FUNCTION
THOMAS L, QUINDRY, NEW CODE
INCLUDES CODE FROM BASIC ENHANCED AGAIN
DEFS 3
DEFS 211
PUSH AF
PUSH DE
PUSH HL
LD DE, STORE3
PUSH DE
CP llClH
JR NZ,QUITI
RST 16
CP 005H
JR NZ,DIGIT1
LO A,30H
DEC HL
CALL DIGIT
CALL USR2
JR DEFUSI
CP 311H
JP P,OK
JR QUITI
CP 3AH
JP P,QUITI
RET
SUB
RLCA
LD
LD
LD
INC
DJNZ
LD
RET
DEFW
LD
RST
CP
JR
CALL
LD
pop
POP
POP
POP
RET
USR FUNCTIONS ADAPTED FROM
BASIC ENHANCED AGAIN
MARK GOODWIN, 811 MICRO, NOV 81, P384
DEFS 3
PUSH AF
PUSH DE
PUSH HL
LD DE,STORE4
PUSH DE
RST 16
CP '('
JR NZ,DIGIT2
LD A,30H
DEC HL
CALL DIGIT
CALL USR2
LD A, (RL)
LD E,A
INC HL
LD A, (HL)
LD D,A
LD (498ER) ,DE
LD HL,(STOR4A)
JR USR1
POP RL
POP DE
POP AF
RET
MERGE AND MERGE* COMMANDS ADAPTED FROM
DALE W" RUPERT, 80 MICRO, NOV 81, p292
LD HL,START1
LD (418CR) ,RL
JR PA'I'CR2
LD A, (HL)
CP llCFH
JR Z ,MERGE2
LD RL r (40F9H)
DEC HL
DEC HL
LD (4ilA4H) ,HL
JR BASIC
LD HL, (BAS)
LD (40MH) ,HL
LD BC,lA18H
JP 19AEH
DEFW 0
SPECIAL COMMAND RECOGNITION
WHITE
JAKE COMMANDER, 80 MICRO, JULY 80, P94
LD A,IIC3H
LD (41A6H),A
LD HL,ENTRY
LD {41A7H} ,HL
JP PATCH3
PUSH M'

INCR1

STOR4A
DEFUSI

DIGIT2

STOREH
USRI

TABLE2

,
PA'I'CH2

~TORE3
DEFUS
START3

DIGITI

QUITI

DIGIT

MERGE2

STARTI

,
PATCH 1

01160
01170
il118il
01190
012110
01210
111221l
01230
012411 ,
01250 ,
01260
0127il
01280
01290
013011
01310
il132il
111330
01340
01350
1113611
01370
01380
01390
01499
0141il
0142il
il1430
01440
01450
01460
111470 OK
01480
01490
0150il
111510
01529
01530
1115411
01550
01560
01570
111580
01590
016il0
01610
01620
01631l
01640
01650
01660
01670
01680
111690
1l17illl
01711l ,
01720 ,
0173il ,
01740 STORE4
01750 START4
111760
01770
111780
01790
111800
018U
01820
01830
il1840
018511
01860
01870
il1881l
01890
01900
01910
ill920
0193il
01940
0195il
0196il
01970
01980
111990 ,
02000
il2010
02020
021130
02040
02050
02060
02070
02080
02990
il210il
02110
02120
02130
02140
02150
02160 BAS
02170 ;
02180 ,
02190
112200
022le
02220
1122311
02240
02250

4456 215E44
4459 228C41
445C 1810
445E 7E
445F FECF
4461 2801'.
4463 2AF9411
4466 2B
4467 28
4466 22A440
446B 18116
4460 21'.7944
4470 22M40
4473 011811'.
4476 C3AE19
4479 1l111l11

447B 3EC3
4470 321'.641
4480 218944
4483 221'.741
4486 C33D47
4489 F5

43B9 58
4381'. 51'.
438B IHl
438C B143
43BE B143
BCIl B143
43C2 8143
43C4 8143

00113
442F F5
4430 05
4431 E5
4432 112C44
4435 D5
4436 07
4437 FE28
4439 2003
443B 3E311
4430 2B
443E CDF843
4441 CDIl544
4444 7E
4445 SF
4446 23
4447 7E
4448 57
4449 ED538E41l
4440 21'.1644
4450 1805
4452 E1
4453 01
4454 F1
4455 C9

011113
11014
4300 F5
430E 05
43DF E5
43£0 11C643
43£3 05
43E4 FECI
43£6 2061'.
43£8 D7
43£9 FED5
43EB 2003
43ED 3E30
43EF 28
43F0 CDF843
43F3 CD0544
43F6 1820
43F8 FE31l
43FA F2FF43
43FD 1853
43FF FE3A
44111 F25244
44114 C9
4405 D62F
4407 117
4408 221644
44IlS 21C743
441lE 47
441lF 23
44!1l UFO
4412 222544
4415 C9
4416 0il00
4418 21'.1644
441B 07
441C FED5
441E 21132
4420 CDi!l2B
4423 ED53C943
4427 Fl
4428 F1
4429 D1
4421'. F1
442B C9

Listing J continued

IThousands of systems in use)
MMSFORTH Disk System Irequires 1 disk drive, 32K RAM)
V2.0 lor Radio Shack TRS-80 Modell Or III 1129.95'
V2.1 for IBM Personal Computer ISO·col, SCreen) 1249.95'

OUllr MMSFORTH product. undar da..lopmant

FORTH BOOKS AVAILABLE

THE PROFESSIONAL FORTH SYSTEM
FOR TRS·BO & IBM PC

FORTHWRITE: fast, powerfUl word processor wleasy key·
st'okes, H...lp scr...... ns, manual 0\ demo fites, Full Ploportional
wltabs, outdenting_ Include othel blo<::ks, do<::uments, key·
board inpuls, 0\ OATAHANOLER fields-ideal lor form leners
(requires MMSFORTH V20. 2 drives &. ~8K RAM) 1115.00'

MMSFORTH GAMES DISKETTE: real·time graphics &. board
games wJsource code Includes BREAKFORTH, CRASH
FORTH, CRYPTOOUOTE. FREEWAY (TRS·5O), OTHELLO &.
TICTACFORTH (requires MMSFORTH V2_0, t drive &. 32K RAM)

139.95'

FOR TRS·80 MODEL I OR III
IBM PERSONAL COMPUTER

THE OATAHANDLER: a very lasl database management
system operable by non-programme.. !requires MMSFORTH
V2,O, 1 drive 0\ 32K RAM) 159,95·

MMSFORTH UTILITIES DISKETTE: inCludes FLOATING POINT
MATH IBASIC ROM routines piuS Comple. numbers, Rectan
gular.Polar coo'dinate conversions. Degrees mOde, mOre); a
powellul CROSS-REFERENCER to list Forth wo'ds by block
and line: piUS (TRS·80) a lull Forth·style Z80 assembler
(requi'es MMSFORTH V2.0, 1 drive &. 32K RAM) 139.95"

AND MMS GIVES IT PAOFESSIONAL SUPPORT

Source code provided
MMSFORTH Newsletter
Many demo programs ab081d
MMSFORTH User Groups
Inexpensive upgrades ro lalest version
Pfogrammlng slaff can provide adVIce, modilications and
custom programs, to fit YOUR needs

FORTHCOM communicalions package provides RS·232
driver, dumb terminal mode, transfer of FORTH blocks, and
host mode to operate a remote FORTHCOM system (requires
MMSFORTH V2.0, 1 drive &. 32K RAM) 139.95·

MILLER MICROCOMPUTER SERVICES
61 Lake Shore Road, Natick, MA 01760

(617) 653·6136

• MORE SPEED
10-20 lime. fnler lhan Interpreted BASIC.

w MORE ROOM
Very compact complied code plus VIRTUAL MEMOAY
makes your RAM act larger, Variable number 01 block
buller •. 31·char.-unlqve wordnem•• use only 4 byles In
heade"

* MORE INSTRUCTIONS
Add YOUR commancl! to Ita 79·STANDARD·plua
Inslrucllon set!
Far more complete than mo,t Forths: alngle &. double

f~:~~:~O~I::~·~s,wa~~~g;~a~gll~~%fCJ38~i~t'~~~~~~I~~~y).
* MORE EASE

Excellent full-acreen Editor. structured &. modular
programming
Word search ulility
THE NOTEPAD lette' w,ller
Optlmlze<:l for youl TRS·SO or IBM with keyboard repaala,
upperllower cue display driver. lull ASCII

* MORE POWER
Forth operallng system
Concun'Mlnlarp.'t" AND Compil.r
VIRTU"L 110 lOr video 80M prlMel, disk and tape
PO-Megabyle hard disk available)
Fuff 8080 or 8088 Assembler aboard
(ZaO Assembler also available for TRS.aD)
Inlermlx 35- to SO-track disk drives
IBM Cen read, write and run M,3 disks
M.3 can leed, wrl1e and run M_ 1 disks

MMSFORTH USERS MANUAL - wlO Appendices 111.SO"

STARTING FORTH _ besn .... 115.95"

THREADED INTERPRETIVE LANGUAGES advanced,
analysis of FORTH internals. I1B.QS"

PROGRAM DESIGN & CONSTRUCTION - intro, to structured
programming, gOod fOi Forth 118.00"

FORTH-79 STANDARD MANUAL official ref<lrence 10
79-STANOARO word set. etc. 113.95"

FORTH SPECIAL ISSUE, BYTE MagaZine IAug 1980~ - A col
lector's il<lm tor Forth US<lrs and beglnnels . . 1".00"

• - ORDERING INFORMAHON: SoHwar<l prices include

;;':e~~::~:nn~~~~~~e~~sn~~geo~6u~i~~~~~,;,r~~'dliiIoo'"~o..:
plus $3.00 p<lr MMSFORTH and $1,00 pel additional boo~:

Mass. orders add 5% ta.. Foreign orders add 20%, UPS COO.
VISA and MIC accepted: nO unpaid purchase orders Or ,elunds

Send SASE lor tree MMSFOF/IH m/ormartofl
GOOf! dealers soughr

Get MMSFORTH products from you'
computer deal<lr or '" 137

mUWj5fFORTH

Listing 1 continues
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* SOFTWARE HOUSES * PUBLISHERS * SOFTWARE HOUSES

PRINTERS· PRINTERS· PRINTERS· PRINTERS

DEALERS * DEALERS * DEALERS * DEALERS

*************** PRINT BUFFERS
These two items will payforthemselves in time saved. Why tie up a$4000 computer waiting
for the printer to finish the printout?
Practical Peripherals Epson 16K buffer only $148.85

The Compulink SuperSpooler with 16K memory, LED readout, space compression and
more. Write for a complete spec sheet. This is the Cadillac of print buffers for only ... $328.00

""' U IVI ...U I I:: H t:I "A""' I'.. _453

1691 Eason • Pontiac, Michigan 48054
Info: (313) 673-2224 • Orders: (800) 392-8881

Mastercharge and VISA OK. Please add$3.00 for shipping in U.S.A.· $5.00 for Canada or Mexico
Proper postage outside of U.S.• Canada· Mexico.
Dealers: We are distributors for all items is this ad. Write for our catalog and price list.

At Computer Shack we have decided not to stock many different kinds of printers. There are many
good printers on the market and all have their good points. We owned and tested theOkidatas, the
Epson MX's, and others. But considering.everything, especially the print quality, we think the
GUoh Prowriteris the best all around printer on the market. This isthe same printer as the NEC but
with a newer and better set of Rom chips.. This enables the printer to print at 120 cps (MX·aO is
BOcps, the NEC 100 cps). It has print quality equal to or better than the MX·ao and three different
styles of type: pica, elite, or proportional, along with condensed, emphasised, or double size type.
Then the PROWRITER has FRICTION FEED at no extra cost, REVERSE LINE FEED, true
PROPORTIONAL SPACING, excellent dot addressable graphics and a replaceable print head. All
the C. Itoh printers are guaranteed for 1 full year, that's 9 months longer than any other printeron
the market.

ComputerShackservices what we sell. Computer Shack is an authorized C.ltoh Service Center. If
in the unlikely event. your PROWRITER does break down, we will promptly fix it for you. With each
new printer from Computer Shack we include special instructions showing how to set up and run
your PROWRITER with the TR·S-BO. This shows all the codes and short cuts to making graphics
with the TRS-BO and the PROWRITER. We also offer at $8.00 (authors commission plus materials)
PRO-SET. PRO-SET is a new program that allows you to do screen dumps to the PROWRITER,
printTRS-BO graphic blocks(something you cannot do with Graphtrax plus). send printer controls
to the printer trom Dos, etc. Regular price is $24.00/$29.00.

PROWRITER 851 OA. . . . . . . . . . . .. List Price $795.00 CS PRICE ••1, $41H1.85
PROWRITER II (15 in carriage) List $995.00 CS PRICE ••1, $71H1.85

THE DUCK COMPANY
1691 Eason • Pontiac, Michigan 48054

Outside of Michigan 800-392-8881, in Michigan 313-673-2224 or 673-8700

We at the DUCK CO. are looking for outstanding programs for the TRS-BO modell, Model III, and
CotorComputer.lf you have some programs that you would like help in distributing please send us
a copy for evaluation. If you have a new game send us four copies and we will make sure that each
member of the panel that rates the games for Computer Shack gets a copy.

The Duck Company Is a new division of Computer Shack. 11 was formed tor the sole purpose of
furnishing software to dealers. As Computer Shack grew, we found that we had a hard time
getting software. We had to call many different company's. rememberwhattheirminimum order
was, what products they carried, and then usually wait 2-3 weeks for delivery. Each month we
would see new products advertised and we would order a copy to review, then, if the product
was worth carrying, we would order more. Now the Duck Company will do all this tor you. We will
evaluate all new games and send each ot our dealers a written review. On many games we will
send a free review copy.

You might ask why the name Duck Company.
There are many reasons. When we started a
mail order business over a year ago, we came
up with the name Supersoft and Supersoft
Associates threatened to sue us. Then we got
the name Computer Shack and now Radio
Shack is threatening to sue us. So we picked
the name the DUCKCO.lt is easy to remember.
(I get all these Micro and Computer Companies mixed up) A Duck is a hard working speedy little
bird, and we will try to do the same. At the present time we have over 100 different programs is
stock and are continuously adding to it. We promise to ship all dealer orders within 4B hours. We
will try to help you make your software business a success. You will also receive a copy of ourTop
Ten games each month. A valuable selling tool.

Call or write today and get our dealer price list and Catalog.

CMD" ., Function

Two commands are available. First,
CMO"C" calls the pack function.
This function compresses your Basic
program in memory by removing all
spaces and remark statements. It will
remove both the REM and the C)-type
remark statement. If a line is entirely a
remark statement, the line is deleted.

Second, commands of the form
CMO"O" ,A$(O) alphabetically sort
the string array specified. You can
specify any string array. It is manda
tory that the subscript zero array be
specified as above.

It is a good idea to dimension every
string array to be sorted to exactly the
number of elements to be used. If the
array is not dimensioned, such as DIM
A$(5), a dimension of 10 is assumed.
Unused strings have a null value and
are sorted to the beginning of the array
elements. For example, if only five
strings are defined and the string array
is not dimensioned, the sorted array
starts with null strings from the 0-5
elements. The array elements that have
been defined will start with element 6.

Specified Commands

The DEFUSR command is used to
specify the address for the correspond
ing USR command. These commands
can specify OEFUSRO-DEFUSR9 and
USRO-USR9. The zero is optional.
DEFUSER works exactly as it does in
Disk Basic. Enter it in lhe form
DEFUSR7 =32000. USR also works in
the same manner as in Disk Basic. En
ter it in the form X = USR7(Y) or
PRINT USR7(Y) where the value or
variable Y can be passed to the called
machine-language routine.

Merge lets you CLOAO two or more
Basic programs consecutively in mem
ory. The command temporarily hides
the program already entered by rede
fining the start of Basic pointer to the
address just above where the program

The command tables for CMD" "
are similar, except that only single-let
ter commands are used. In this case,
TABLE 1 corresponds with the ad
dresses in TABLE2 (lines 1130 -1230).
Extra unassigned commands P, X, and
Z are given. You can change them to
suit your needs, or you can use them by
putting the correct function addresses
in lines 1210, 1220, and 1230, respec
tively. Notice the one-far-one corre
spondence between TABLE 1 and TA
BLE2 as given by the remarks.

Table I gives a synopsis of all of the
functions. The rest of this article gives
more detail on how to use them.

... See List of Advertisers on Page 563 80Micro,Anniversary1983·101



SHIPPING CHARGES.
5250 WITHIN UNITED STATES ,..129
5500 CANADA AND MEXICO
OTHER FOREIGN ORDERS ADD 20'.
OHIO RESIDENTS ADD 6' 1', SALES TAX

LEARN TRS·80·
ASSEMBLY LANGUAGE

DISK I/O

REMSOFT, INC.
Le! Your TRS·80®

Teach You
ASSEMBLY LANGUAGE

Tiled 01 ouyong OOOk alter DOOk on assembly
language proglammong and 51,11 1"101 knOWing your
POP 110m your PUSH?

REMsOFT prOudly announces a more
ett'c'enl way uSing yOur own lAS·BO" 10 learn
tne lunCamenl31s 01 assembly language
Dlogrammlng at YOUR pace and YOUR
convenience

BACK TO PROGRAM
COMMAND TABLE
END BIT + 8811
ADDRESS TO GO TO)

;SYNTAX ERROR?

;COMPARE WITH COMMAND TABLE

;RAN OUT OF WORDS TO COMPME

;GET RID OF III BIT

;PUT -ilL- ADDRESS ON STACK

;FOUND COMMAND

;JUMP TO COMMANDED ROUTINE

;CLEAR. ERROR

to restore the start-of-Basic pointer to
its original position.

RENUM renumbers your Basic pro
gram in memory. The Name command
provides the same funclion. This op
tional command name is given because
it is similar to the renumbering func
tion in Disk Basic.

Four options are available once you
are in the renumbering program. "En-

A,E
2
NZ ,OUT1
NL
DE
HL, (49E6HI
A, (HLI
A
NZ,NCHR
HL

"'HL
HL
I6
DE,CMD
HL
A, (DE)
A
Z,OUTO

7,A
(HL)
NZ,NEXT
A, (DE)
7.A
NZ,DONE
HL
DE
CMPR
A, (DE)
7,A
DE
Z,NEXT
DE
'L
HL
CMPRl
AF
AF
AF
AP
AP
HL
HL,EXITl
NL
DE
A, (DE)
L,A
DE
A, (DE)
H,A
(HL)
A
(409AH) ,A
'L
16
101EII
'RENU'
'M'-f80H
OUT0 ;START7
'FIN'
'D'-f80H

OUT0 ; FIND
'PAC'
'K'-f80H
OUT0 ; PACK
'UNIKE'
'Y'-f80H
OUTS ; PATell8
·OELA'
'Y'+80H
OUT8 ;BOUNCE
'NODELA'
'Y'-f80H
OUT0 ;NOBOU
'ED'
'T' +8011
OUT0 ; PATellA
'SHe'
, L'-f8011
OUT0 ; PATeHB
'DUAL
'N'+8011
OUT0 ; OUALm'
'DUAL
'Y'-f8011
OUT0 ;DUALON
'DUA'
'L'+80H
OUT0 ; DUALON

LD
CP
JP
PUSH
PUSH
LD
LD
OR
JR
INC
INC
INC
INC
RST
LD
PUSH
LD
OR
JP

RES
CP
JR
LD
HIT
JR
INC
INC
JR
CD
HIT
INC
JR
INC
POP
PUSH
JR
POP
POP
POP
Pop
POP
PUSH
LD
PUSH
INC
LD
LD
INC
LD
LD
JP
XOR
LD
POP
RST
JP
DEE'M
DEE'B
DEFW
DEFM
DEFB
DEFW
DEFK
DEFB
DEFW
DEFM
DEFB
DEFW
DEFM
DEFB
DEFW
DEFM
OEFB
DEFW
DEFM
OEFB
DEFW
DEFM
DEF8
DE....
DEFM
OEFB
DEFW
DEFM
DEFB
DEFW
DEFM
DEFB
DEFI-;'

92268
02270
92288
92299
923ee
92319
92329
92))0
92349
92359
92369
92379
92380
82390 NCHR
92409
92419
92429 CMPR
92438
02440

82458
82460
02470
02480
02499
02500
025111
02520 CMPR1
112530
02549 NEXT
02550
02560
02570
92569
02599
02600
02610
02629 DONE
02630
92640
02659
92669
02679
02680
02699
92799
02710
92729
02730
92149
02759
02769
02779 EXITl
02789
02799
92800
92819
02820 Cm>
02830
02840
02859
02869
82879
92880
82890
92909
92919
82920
92930
82J40
{l29S0
02969
92970
02989
92999
93999
93919
93929
93039
03040
93959
93060
03070
03080
03090
03100
03110
03120
93130
03140

44A7 caBF
44A9 BE
44AA 2089
44AC lA
44AD CB7F
44AF 299F
44Bl 23
44B2 13
44B3 18£0
44B5 1/\
44B6 cn7F
44B8 13
44B9 28FA
44BB 13
44BC E1
44BO £5
44B£ 18F2
44C0 Fl
44C1 F1
44C2 Fl
44C3 F1
44C4 Fl
44C5 £5
44C6 210144
44C9 £5
44CA 13
44CB 1A
44CC 6F
44CO 13
44C£ 1A
44CF 67
4409 E9
4401 AF
4402 329A49
4405 E1
4406 07
4407 C31£10
440A 52
440E CO
440E' 5245
44E1 46
44E4 C4
44E5 5245
44E7 50
44EA CB
HEB 5245
H£O 55
UE'2 09
HP3 5245
UPS 44
UF9 09
44FA 5245
44FC 4E
4592 09
4593 5245
4595 45
4597 04
4598 5245
459A 53
4590 CC
459£ 5245
4519 44
4515 CE
4516 5245
4518 44
4510 09
451E 5245
4520 44
4523 CC
4524 5245

448A 7B
4488 PE92
4480 C25545
4490 E5
4491 05
4492 2AE640
4495 n:
4496 87
4497 2084
4499 23
449A 23
4498 23
449C 23
4490 07
449E 110M4
44A1 £5
44A2 lA
44A3 87
44A4 CA5245

L~ting J oonlinun/

resides, After an additional program
has been entered, the Merge * com
mand restores the start of Basic pointer
to the beginning of the first program.
The space between Merge and' is op
tional. Use the RENUM or Name com
mand to renumber the last program
entered so (hat line numbers do not
conflict with previous programs en
lered. Then use the Merge' command

~.
~

REMSOFT. INC.
571 E. 185 St.

Euclid. Ohio 44119
(216) 531-1338

for Modell
REMASSEM·1,,,p., only $69.95
REMASSEM·1Id'.., only $74.95

NOW AVAILABLE FOR MODEL 3
REMASSEM·3",p., $74.95
REMASSEM·3Id',kI $79.95

Your C'Sk SYSlem and ~ou can leall~ sle:> out
With REMSOFT'S Educalionai Module.
REMDISK·1. a snOl! cou.se leveal-ng the delalls
01 DISK 10 PROGRAMMING usmg assembly
:an9uage Intended to' tne Sludenl wltn
expe'lence m assemOI~ language
COURSE INCLUDES
• T·... o ~5·mlnule lessons on aud 0 caSSelle
• A c'l'Ve' p'og'am to ma",e yOu' IRS-SO 'V,oeo

nonItO' se've as a Oiackooaro 10' the mSlfucto'
A clsp:a~ ;>'OIJlarr 10' eaCh lesson to Dlo'Vlce

'uSl/atlon arc 'em'o'ceme'1t '0' what you ale
neall.ng
A boo.. le, 01 conplenenSI"e 'ut·y commerleo
p.~'am sll"1gs IlIuslfal,"g secuentlal hie 10
'andom-access lile 10 anc lIacl" anc sec:or I 0
A Cls ...eHe ... '"1 macn.neleadaOle sOu'ce coces
101 all pr~'ams d,sCuss~ In bO'"1 RadiO Snac,
EDT ASM and Maclo lo'mats
Rou: nes to ccnven hom one assent: el lo'mat
10 l'le cIMel

Presently available for model 1 only
REMDISK·1 only $29.95

De,leI inquiries invited

Tnese courses wele ceveloped anc reco.oeo Oy
Josepn E WIllis and ale caseo on lne successlul
selles of cou.ses 'Ie has taugnl a: Mela
TeChnologIes COlporatlon tne RadiO Shack
Compute. Center anc otner locations In Northern
OhiO Tne mmlmum sySlem ,eQurrea IS a Level II
16K RAM

QUI unloue paCkage ·'INTRODUCTION TO
lRS·BO· ASSEMBLY PROGRAMMING·· ... ,11
plovlCle YOu w,ln lhe 101l0"",m9

• Ten ~5·monule lessons on audiO casselles
• A alive' :)(09'am 10 make your TAS·80· ..,Cleo

momtor serve as a b1aC ..QOar(l tor tne ·nst.uctor
• A d'sotay program tOt eacn leSson to orovlCle

,lIuslfahon anCl ternlarcement 101 wn31 yOu are
nearing

• Slep·oy-slep dissection o' complete and useful
routines to lest mernOl\1 and 10 ga,n direct
contrOl O\e' ;he keyDoard VideO momto. and
printer

• How to access and use pOVoe'lul routines In
yOul le'Vel II ROM

TRS·SO IS A TRADEMARK OF TANDY CORP
Lisling 1 continues
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Lis/in!!, cont;nul'd

4526 " 93150 OEFM 'PRO'
4529 Cf' 93169 OEFB '0' +BBH
452A 5245 93179 OEFW OUT0 ;PRDO
452C 44 9JIB9 OEF!'! 'OOP'
452f' 02 93199 OEFB 'R'+BIlH
4539 5245 93299 OEFW OUT' ;DOPR
4532 99 113219 OEFB ,
1l91E 93229 OEFS " ; ROOM FOR MORE COMMANDS
4551 eo 113239 DEFB ,
4552 01 93241l OUTIl ro, DE ;GIVE ERROR
4553 01 93250 ro, DE
4554 EI 03260 ro, "'4555 FI 03270 OUTI ro' AF ;GIVE ERROR MESSAGE
4556 C30F47 93280 " ERRMES

93290 , FULL ERROR
03300 HARRY AND KEY KEAIRNS, 81l MICRO, OCT 81. p349

4559 4E 03319 ~F OEFM 'NEXT without FOR-'
456A 53 93329 SN OEFM 'Syntax -,
4571 52 93339 RG DEFM 'RETURN without GOSUB·' .
4586 4F 93349 OD OEFM 'Out of OATA-'
4592 .. 93359 FC OEFH 'Illegal function c~ll-'

45A8 4F 93369 OV OEFM ·Overflo....• ,
4581 " 93379 OM OEFM 'Out of memory·'
45BF " 93389 UL DEFM 'Undefined line nu~ber-'

4505 53 93398 OS DEFM 'Subscript out of ran~e·'

45EC 52 93499 00 OEFI1 'Redimensioned arr~y·

4699 .. 83410 DO OEFM 'Division by zero·'
4611 .. 03429 10 OEFI1 'Illegal direct"'
4629 54 93439 TM DEFM 'Type mismatch-'
462E " 93449 as OEFM 'Out of string space-'
4642 53 93459 LS OEFM 'String too long-'
4652 53 03469 ST DEFM 'String formula too complex·'
4660 43 93479 CN DEFM 'Can'
4679 27 93489 DEI'S 27H ;APOSTROPHE
4671 74 93499 OEFM 't continue"'
467C 4E 93599 HR OEFM 'No RESUME-'
4686 52 93519 RW O£FM 'RESUME ....ithout·'
4695 " 03529 UE DEFM 'Unprintable-'
46Al 40 93539 HO O£FM 'Missing operand·'
46Bl 42 03540 FO DEFM 'BAD file data-'
46BF 4E 93559 L3 O£F!'! 'N/A in NOooS 89 - Disk BASIC only-'
46El 5945 93560 TABL DEFW HF
46E3 6A45 03570 DEFW SH
46E5 7145 93580 OEFW RG
46E; 8645 93590 DEFW 00
46£9 9245 93600 DEFW FC
46EB AS45 93610 DEFW OV
46£0 8145 036211 OEFW OM
4HF BF45 936311 DEFW UL
46Fl 0545 113640 DEFW as
46f'3 EC45 036511 DEFW DO
46F5 0046 93660 DEfl'/ 00
46F7 1146 03670 DEFW ID
46F9 2046 113680 DEFW TH
46FB 2E46 03699 OEFW OS
46FO 4246 03799 OEFW LS
46FF 5246 93719 OEFW ST
4701 6D46 03720 OEFW CN
4793 7C46 93739 OEFW NR
4705 8646 03740 DEFW RW
4707 9546 93750 OEFW UE
4709 A146 93760 DEFW HO
479B B146 93779 OEFW FD
4700 BF46 93789 OEFW L3
470F 21E146 93799 ERRMES LD HL,TABL
4712 99 03809 ADD HL,BC
4713 05 93810 PUSH DE
4714 5E 03829 LD E, (HL)
4715 23 93839 INC HL
4716 56 93849 LD O,(HL)
4717 EB 93859 EX DE,HL
4718 01 93869 ro, DE
4719 CDA728 93879 CALL 28A7H
47lC 211019 93889 LD HL,191DH ,ERROR POItrrER
471F £5 93898 PUSH HL
4729 2AEA49 03999 LD HL,(49EAH)
4723 E3 93919 EX (SP) ,HL
4724 CDA728 93928 CALL 28A7H
4727 El 93939 ro' HL
4728 llFEFF 93949 LD OE,9FFFEH
472B OF 83959 RST ISH
472C CA7496 93969 JP Z,Il674H
472F 7C 93978 LD A,H
4731l A5 93989 ""0 L
4731 3C 93999 IHC A
4732 C4A79F 949ge CALL NZ,8FA7H
4735 3ECl 94019 LD A,9CIH
4737 CD8B93 94029 CALL IB8BH
473A CHCIA U939 J' lAlCH
473D C37344 114949 PATCH3 J' BASIC
92B2 94059 END 92B2H
99999 TOTAL ERRORS

ter start line" and "enter end line"
specify which lines you wish to renum
ber. "Enter new start line" specifies
the line number of the first line to be
renumbered. "Enter increment"
specifies the difference between
renumbered lines.

Beware! If you renumber lines in the
middle of a program and your incre
ment is too large to keep within the
boundaries of lines not renumbered,
the program may not run properly.
And it may not be easily corrected if
GOTOs or GOSUBs refer to those line
numbers either before or after renum
bering. Also, too large an increment
may overflow the 65529 number limit
and continue numbering with a lower
number. Sometimes using RENUM
gives erroneous error messages specify
ing nonexistent line numbers. Your
program is not affected by these
messages.

The Find command locates variables
used in the Basic program in memory.
You can specify up to three letters, in
cluding the $, #, !, and "70 signs. It
doesn't recognize tokenized words, but
to some extent it recognizes partial
strings up to three letters. It recognizes
three-byte combinations and one or
two-byte combinations followed by a
space. It does not check the variable
type, so you must specify the variable
exactly as it appears in the text of your
program. For example, if you have a
DEFINT A command, check for A
and not A "70 if the variable appears in
the program as A.

Pack provides the same function as
CMD"C". The CMD"C" command
was included because it is similar to the
Disk Basic compress function. Some
may prefer to use the Pack command
instead.

Unikey allows single-key entries by
hitting the shift key and any alphabetic
key or the down arrow. Table 2 gives
the coded entry conditions for Unikey.
The shift, down-arrow combination
enters a user defined command or
commands. This command line is pre
defined as RUN<CR>. You can change
it to any command or string of com
mands up to 64 characters by en
tering shift, clear. You can also enter
the carriage return as part of your com
mand. After the command line has
been defined, you must enter shift,
clear again to put the command in mem
ory for later use. Unikey is a toggle
command. Entering the command again
disables the function. You can enable
and disable it as often as you like.

DeJay adds some debounce to the
Unikey function. This is not needed in

4730
4730 3A9441

94069
94078
84080
94990
04199
041111
94120
04139
04149

Program Listing 2

NOOOS89-B FUNCTIONS
HEX/DEC/BINARY, READY MESSAGE,
VARIABLE LISTER, PACKER

HEX/OCTAL/DECIMAL CONVERSION FROM
CONSTANT ALTERNATIVES
EVAN C. HAND, SR., 89 MICRO, MAR 81, P225
ORG 473DH

PATCH3 LD A, (4194H) ,& FUNCTION
Lis/;n!!, <lmtinut'S
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0 Listing 2 mntinue(i...
LD (STORES) ,A fHHHl 1'4910 B£GWS DEFS ,4740 325747 04150

19 4743 2A9541 04161l LD HL, (4195H) 00112 114920 SVLINE DEFS 2
4146 225847 04170 LD (STORE5+1) ,HL IHHl4 94930 FIELD DEFS ,s: 4749 3Ee) 04180 LD ;..,0e3H 0093 04940 HLDFLD DEFS 3o· 4748 329441 04190 LD (4194H) ,A 47<:6 4£ 114950 PRGMID DEFM 'NODOS 80 Locator - Variable ~,~

474E 215M7 042'1'1 LD HL,STARTS 4803 00 04960 DEFB 'DH.0

"
4751 229541 04210 LD (4195H) ,HL 48114 4C 94970 DEFM 'Line (a) I

~ 4754 C)AF47 04220 " PATCH4 4808 0000 04981l DEFW 000DH
~ lH10) 04231l STORES DEFS 3 4600 20 049!Hl MSGI DEFM , ;12 SPACES
~. 475A 07 04240 STARTS RST 16 4819 0D 05000 DEFB 'DH
~ 4758 IHHl01l 04250 LD DE,e 481A 4£ 0Sal'" DEFM 'No Basic Program in Memory'
~ 475£ FE48 04260 CP 'H' 4834 "Mil 05020 DEFW 0000H

" 4760 2815 114270 JR Z,HEX 4836 3E5.... 11511311 VALCHR LD .... , 'Z'-< 4762 FE4F 114280 CP '0' 4838 6t; llS1l411 CP (HL)

iO 4764 282F 04290 JR Z,OCT 4839 FA6248 115050 JP M,NONV....L

'"
4766 FE44 043illl CP 'D' 483C 3E2F 115060 LD .... ,2FH

W 4768 C25747 04310 JP NZ ,STORES 483E BE 115070 CP (HL)
476B CD5E1E 04320 DEC C....LL 1E5EH , ....SCII TO BINARY 483F F26248 0508l:l JP P,NONV....L
476E EB l:l433l:l EX DE,HL 4842 3E39 05090 LD .... , '9'
476F CD9Al:l .... 04340 LDINT CALL 0M....H ,INTEGER LOAD 4844 BE "51 l:l " CP (HL)
4772 EB l:l4350 EX DE,HL 4845 F24E48 05110 JP P,VALID
4773 C9 04360 RET 4848 3E40 05120 LD .... ,'@'
4774 C36207 04370 OVERR JP "762H ,OVERFLOW ERROR 484A BE 0513" CP (HL)
4777 07 04380 HEX RST 16 484B FA4E48 05140 JP M,VALIO
4778 EB 04390 EX DE,HL 484E 3E01 05150 VALID LD A,1
4779 300C 04400 JR NC,ALPHA 485il C9 05160 RET
4778 E6ilF il44111 AND OFH 4851 7E 05170 SPCCHR LD A,(HL)
477D e604 04420 SHIFT LD B,04H 4852 FE24 1\151811 CP 'S'
477F COA947 11443e CALL SHFLFT 4854 28F8 05190 JR Z,VALID
4782 85 04440 OR L 4856 FE23 05200 CP '. '4783 6F 1\1445il LD L,A 4858 28N 052le JR Z,VALID
4784 EB il4460 EX DE,HL 485A FE21 05220 CP 'I'
4785 18F0 04470 JR HEX 485C 28F0 05230 JR Z,VALID
4787 28E6 il4480 ALPHA JR z,LDINT 485E FE25 0524il CP '. '4789 FEU e4490 CP 'A' ;BETWEEN A AND F? 4860 28EC e525e JR Z,VALID
478B 38E2 1\145il0 JR C,LDINT 4862 AF 05260 NONVAL XOR A
4780 FE47 045Ill CP 'G' 4863 C9 05270 RET
478F 30DE 114520 JR NC,LDINT

4864 C1 e5280 FIND POP BC
4791 0637 04531\1 SUB m 4865 E1 05290 POP HL ;GE'L' HL
4793 ll:1E8 04540 JR SHIFT 4866 E5 0531\10 PUSH HL ,RECTIFY STACK
4795 07 04550 OCT RST 16 4867 C5 05310 PUSH BC
4796 EB 04560 EX DE,HL 4868 05 05320 PUSH DE
4797 3006 114571\1 JR NC,LDINT 4869 E5 1153311 PUSH HL ;SAVE HL
4799 FE38 04580 CP '8' 486A 21DD47 053411 LD HL,8EGWS
479B 3007 04590 JR NC,OVERR 486D 11DE47 05350 LD DE,BEGWS+l
4790 06113 046011 LD B,03 4870 010800 05360 LD BC,8
479F CDM47 04610 CALL SHFLFT 4873 3611l:l 053711 LD (HL) ,00
47A2 E611F 04620 AND OFH 4875 EDB0 05380 LDIR
47A4 65 046311 OR L 4877 E1 05390 PCP HL
47A5 6F 114640 LD L,A 4878 07 05400 RST lOH
47A6 EB 04650 EX DE,HL 4879 11DF47 115U0 LD DE,FIELD
47A7 18EC 114660 JR OCT 487C 11603 05420 LD B,3
47A9 29 11467C SHFLFT ADD HL,HL 487E 7E 05430 TRANS LD A,(HL)
47M 38C8 0468ll JR C,OVERR 487F 87 05440 OR A
47AC l11FB ll4690 DJNZ SHFLFT 4880 28115 115450 JR Z,CONT
47AE C9 ll47110 RET 4882 12 1\15460 LD (DE) ,A

0471ll ; NODOS 8ll MESSAGE FROM 4883 13 05470 INC DE
0472\l ; NEVER READY 4884 23 115480 INC HL
84730 ; RON BALEWSKI, 80 MICRO, JULY 81, P199 4885 HlF7 115498 DJNZ TRANS

47AF 218D47 04740 PATCH4 LD HL,START6 4887 CDC901 11551111 CaNT CALL 01C9H
4782 22AD41 0475ll LD (41ADH) ,HL 488A 21£647 115518 LD HL,PRGMID
47B5 3EC3 04760 LD A,IlC3H 4880 COA728 05521l CALL 2BA7H
47B7 32AC41 04770 LD (41ACH) ,A 4890 CD9548 855311 CALL CHECK1
478A C3034A 114780 JP PATCH7 4893 181C 05540 JR CONT2
4780 CDF801 114790 START6 CALL \llF8H ,SIMILAR TO ROM 4895 ED4BA4411 05550 CHECK 1 LD BC, (48A4H)
47Cll CDF920 1148110 CALL 20F9H 4899 2AF940 1155611 LD HL, (40F9Hl
47C3 21CD47 114810 LD HL,MESS ;SUBSTITUTE MESSAGE 489C 2B ll5571l DEC HL
47C6 CDA728 114820 CALL 28A7H 489D 2B 05580 DEC HL
47C9 E1 04838 PCP HL 489E B7 055911 OR A
47CA C32B1A 04840 JP 1A2BH ;RETURN TO ROM 489F ED42 1l56l:l0 SBC HL,BC
47CO 4E 114850 MESS DEFM 'NODOS 80 READY' 48A1 CIl 05610 RET NZ
47DB l:lD 04860 DErB 'DH 48A2 21113C 05620 LD HL,3CllH
47DC 00 114870 DEFB ,

48A5 2221\148 0563l:l LD (4l:l20H) ,HL
114880 ; FIND VARIABLES IN BASIC ADAPTED FROM 48A8 210048 056411 LD HL,MSGI
114890 LOST IN BASIC 48AB CDA728 05650 CALL 28A7H
049l:ll:l MARK C. PAXTON, 811 MICRO, JAN 82, P31l4

Lislillg 2 continues



LEGIONNAIRE-Real-time simulation of
tactical combat in Caesar's time. YOU as Caesar
command up to ten legions. Finest full-eolor
gr8phlce plus playabilily way beyond the state
of the art! Cassette ... $35.00

V.e.-Faithfully recreates unconvenlional
conflict in Viet Nam. YOU command chopper
and artillery units, and face rask of protecting
civilian population where the enemy hides
among the people. Casselfe 520.00

Diskette 525.00

G.f.S. SORCERESS-Sci·FI adventure game.
YOU are Joe Justin trying 10 clear yourself of a
false charge of mutiny and get back to the
Galactic Federation Starship ··Sorceress".
Beautiful full-color manuals provide useful clues.
Cassette. . $30.00 Diskelfe. . $35.00

ANDROMEDA CONQUEST- Vost scole
space strategy game of galactic colonizing and
conquest among unique star systems with
strange life forms and alien technologies that
provide exciting exploration and battle.
Cassene ... $18.00 Diskette ... 523.00

MOON PATROL-Arcade Pak™ game of
lunar invasion. Beats any quarter'gobbling game
around! Four levels of Increasing difficully
present new attackers 10 battle. Fast. furious and
fun! Cassette ... 525.00

TELENGARD-Dungeon adventure in a
mysterious underworld with 50 levels of ever·
more-complex mazes 10 explore. Real time
fantasy and role·playing game. Using wits.
magic and fast thinking. garners fight monsters
and reap valuable rewards. Cassette $23.00

Diskette $28.00

If your favorite dealer fails to have
the games you want. call us toll free

1·800·638·9292

.. Tlad..merkt: lor Appko Computer. W,IrM\' Comm\,lnltallon~.Tllndy Corp.
Inlernallol\al BI,I$I~.u MKhlMs lind Commodore Intelnllilonlll Lid [I

Available at finer MIl
computer stores everywhere! ~

~239

mic~QcQm~ute~ games
REGISTERED TRADEMARK OF MICROCOMPUTER GAMES. INC DM5K)N OF

The AVALON Hill Game Company

Avalon HUI MICROCOMPUTER GAMES
are compalible with the following computer systems:

Apple II
Alan 4/800"

TRS·SO Models 1/111 & Colo""
IBM P.C.

Commodore VIC·20. CBM PET & 2001

For specific information. such as
machine compatibility. memory requirements.

cassene or diskette availability and price.
call us toll-free 1·800·638·9292 and ask for

Operator 10 or write 10:
Avalon Hill Microcomputer Games. Dept. C·lO

4517 Harford Road. Baltimore. MD 21214



ihampillns
What can we do? Jyym Pearson and William Denman

have squared off with magic swords and battle axes.
Jyym claims that prose adventures allow the ultimate
escape. William claims that 3-D graphic adventures
are the highest achievement in computer gaming.

The reviewers love both systems: The Institute-one
of the finest adventures I've ever played-Mark
Renne, '80 Microcomputing, September 1982.
Asylum~other triumphant teaser from Med Systems
-Debra Marshall, '80 Microcomputing May 1982.

Either way, you, the user, get a game that can't be solved without incredible effort. We do not
exaggerate when we claim to do more in 16K than any of our competitors.

.----THE ASYLUM ADVENTURES----,
Asylum is the most sophisticated, sinister, challenging 3-D graphics adventure ever written. You are placed
in an asylum full of bizarre characters, weird objects, and strange happenings. Your only goal 
ESCAPE! Over 1200 locations conspire to confuse your senses. Hallways recede into the screen as though
you are actually there. An advanced language interpreter understands complete English sentences, not just
one and two word commands. And everything takes place instantly!
Asylum 16K cassette or diskette $19.95

Just when you thought it was safe to go back to the keyboard ...Asylum II was born! The insanity con
tinues. You need not have played Asylum I to play Asylum II. You will need ingenuity, persistence, and a
terrific sense of direction to negotiate the 1500 locations full of army ants, rats, and strange inmates.
Asylum fl 16K cassette or diskette........................................................................... $19.95



of iRduenhIrt
Our cassettes are reliable, and our disks feature the
Brandon loader. This allows multiple game saves and
immediate compatibility with all disk systems (SO
track [96 tpi only), LNW, Model I double density,
or any other TRS-SO configuration you care to
name). You don't have to be a systems programmer .&llIt::-A:-~--,to boot a Med Systems disk. One disk fits.!!!...
systems.

Still not convinced? Then remember, Med Systems
offers a FULL MONEY BACK GUARANTEEl If
you don't like our product, return it within 14 days for
a prompt refund. Ask our competitors if they will do
that!

.-----THE PEARSON ADVENTURES----,
The Institute: not just one adventure, but five! You must negotiate not only the institution, but four other
scenarios in your dreams. A huge statue, a prehistoric forest, an ancient temple, and the Titanic ocean liner
all conceal objects and clues to help you escape the nightmare of the Institute.
The Institute 16K cassel/e or diskel/e........................................................................ $19.95

Lucifer's Realm: Entering the kingdom of Satan, you discover a revolution in the making, headed by
Adolf Hitler. Travel through the bowels of Hades, dealing with the most evil mortals of all time. By cun
ning and strategy, you can bring Hitler to his fmal doom and gain your escape from the fiery Pit.
Lucifer's Realm 16K casselle or diskel/e $19.95

The Paradise Threat: Successfully emerging from Lucifer's Realm, you fmd that even heaven is not im
mune from harm. Your own previous actions in hell have led to a threat within heaven itself. Winston
Churchill, Abe Lincoln, and Groucho Marx guide you to ways to remedy your mistakes and save
Paradise.
Paradise Threat 16K cassel/e or diskel/e $19.95

The Farvar Legacy: You inherit an ancient European castle, only to discover that it is not empty. But its in
habitants, including some of your ancestors, are "the undead." Battle these terrifying creatures through the
musty halls of the castle in order 10 save your own immortal soul.
The Farvar Legacy 16K cassette or diskette................................................................. $19.95

Med Systems Software • P.O. Box 3558 • Chapel Hill, NC 27514
To order, call 1-800-334-5470, or see your dealer

Please add $2.00 to all orders for shipping and handling
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Do
4938 C05148 116419 CA["L SPCCHR

<:> 48A.E C31)44 95660 JP BASIC 4938 FE9l 06429 CP 1

s: 48Bl £5 115676 CONT2 PUSH He 4930 Z904 06430 JR NZ,CHECK
4882 111£3C 95680 LD DE,JCIEH 4931' 7£ 86448 S....VCHK LO At (HL)o· 4885 £0532849 95690 LD (4029H) ,DE 4940 32£547 06450 LD (HLDFLO-t2),A

.'3 4889 2101'47 05708 LD HL,FIELD 4943 JAD!'4' 06469 CHECK LD A, (FIELD)

» 4BBC CO"'728 05710 CALL 28A7H 4946 D021E347 06470 LD IX,HLDFLD

" 4881' 11483C 05729 LD DE,leolBH 494A DDBtee 86480 CP (IX)

" 4Be2 £0532040 05730 LD (41l2BH) ,DE 4940 2837 86498 JR NZ,EXIT
~. 48C6 Cl 95749 pop BC 4!1olF 3A£047 B65BB LD A, (FIELD+ll
<1> 48e7 2A,.,448 85759 LD HL, (40MH) 4952 DOBESI "6519 CP (Ix+!)
~

~ 48eA 23 85760 SAVELN INC ilL 4955 2821' 96528 JR NZ, EXIT

" 4Bea IJB 857711 DEC BC 4957 31\1::141 06538 LD A, (FIELD+l)
~

'< 48ce 23 "5788 INC HL 495A 008£82 96540 CP (IX+2)

<C 48CO IiIB 95790 DEC BC 4950 2027 06550 JR NZ,EXIT

Do 48CE 7E 95800 LD A, (HL) 495F E5 06560 OISPLN PUSH HL
W 48CF 320047 05810 LD (SVLINE) ,A 4960 C5 06570 PUSH BC

4802 23 05820 INC HL 4961 2AD047 06580 CD HL,{SVLINE)
4803 0B 05830 DEC BC 4964 C09A0A 06590 CALL 0MAH
4804 7E 05840 LD A, (HL) 4967 AF 06600 'DR A
4805 320E47 95850 LD (SVLINE+l) ,A 4968 C03419 06619 CALL 1034H
4808 23 95860 INC HL 496B B6 06620 OR (HL)
4809 0B 05870 DEC BC 496C co090F 06630 CALL 0F09H
480A AF 05880 EXAl'lIN 'DR A 496F E05B2040 06640 LD DE, (4020H)
480B 32E347 05890 LD (HLOf'LO) ,A 4973 213041 06650 LD HL,4130H
480E 32E447 05900 LD (HLOFLO"l) ,A 4976 010600 06660 CD BC,6
48El 32E547 05910 LD (HLOFLO"2) ,A 4979 EOBIl 06670 LOIR
48E4 BE 05920 CP (HL) 4978 13 06680 INC DE
48E5 2009 05930 JR NZ, EXAK01 497C 13 06699 INC DE
48E7 23 059411 BMPSAV INC HL 4970 E0532040 116700 LD (4020H) ,DE
48E8 0B 059511 DEC BC 4981 C09BI0 06710 CALL 109BH
48£9 78 05960 LD A,B 4984 Cl 06720 pop BC
48EA Bl 05970 DR C 4985 £1 116730 pop HL
48£B CA8£49 05980 JP Z,ENOPRG 4986 AP 06740 EXIT 'OR A
48EE l80A 95990 JR SAVELN 4987 BE 06750 CP (HL)
48P0 C03648 lJ6909 EXAl101 CALL VALCHR 4988 CAE748 06760 JP Z, BMPSAV
48F3 FEel 86919 CP 1 498B C3F748 06770 JP BMPRTN
48F5 2809 06920 JR Z, EXAM02 498E 21403P 06780 ENDPRG LO HL,3F49H
48P7 23 06839 BMPRTN INC HL 4991 222040 96790 LO (4920H) ,HL
481"8 0B 060411 DEC BC 4994 C37J44 96800 JP BASIC
48F9 7l:I 06050 LD A,B 06810 PACKER ADAPTED FROM
481"A Bl 116960 OR C 06820 , THE MEMORY £XPANDER
481"B CA8E49 96970 JP Z, ENOPRG 06830 TIM KENEALY, 80 MICRO, SEPT 81, P174
481"E 180A 06080 JR EXAKIN 06840 , USE CMD·C· OR PACK COMMANO
4900 7E 96090 EXAM02 LD A, (HL) 4997 310842 06850 PACK LD SP,4288H
4901 32EH7 06109 LD (HLOFLO) ,A 499A CDC901 06860 CALL lHC9H
4904 23 06110 INC HL 4990 21A24A 06870 LD HL,TITLE
4905 0B 96120 DEC BC 49A0 COA728 06880 CALL 28A7H
4906 711 06139 LD A,B 49A3 C09548 06890 CALL CHECKI ,SEE IF BASIC PROGRAM?
4907 81 061411 OR C 49A6 21824A 06900 LD HL,MSSG
4908 CA8E49 06150 JP Z, ENOPRG 49A9 COA728 06910 CALL 28A7H
490B AF 06160 'OR A 49AC 2AA440 06920 LD HL, (40MH)
490C BE 06170 CP (HL) 49AF 22CF4A 06930 LD (BUFF'l) ,HL
4900 2834 06180 JR Z,CHECK 49B2 7E 06940 LD A, (HL) ,NEXT BASIC STATEMENT
49aF C03648 06190 CALL VALCHR 49B3 32014A 06950 LD (BUPF2) ,A
4912 FE01 06200 CP 1 49B6 23 06960 INC HL
4914 2600 06210 JR Z, EXAH03 49B7 7E 06970 LD A, (HL)
4916 C05U8 062211 CALL SPCCHR 49B8 32024A 06980 LD (BUPF2+1) ,A
4919 FEU 06230 CP 1 4988 28 66990 DEC HL
491B 2026 06240 JR NZ,CHECK 49BC E05BA740 07000 COPY LD OE,(40A7H) ,BUFPER AREA
4910 7E 062511 LD A, (HL) 49C0 11104B0 117018 LD BC,4
491£ 32£447 1162611 LD (HLOFLO+l) ,A 49C3 E0811 117020 LOIR
4921 1828 062711 JR CHECK 49C5 7E 87030 MORE LD A, (HL)
4923 7E 06280 EXA"'03 LD A, (HL) 49C6 12 87040 LD (DE) ,A
4924 32E447 06290 LD (HLOPLO+l) ,A 49C7 87 67050 OR A
4927 23 063lJlJ INC HL 49C8 2804 07060 JR Z,OONEI
4928 0e 063llJ DEC Be 49CA 23 07070 INC HL
4929 78 116320 LD A,B 49ca 13 97980 INC DE
492A 81 06330 OR C 49CC l8P7 97090 JR MORE
4928 2861 06340 JR Z,ENOPRG 49CE 910600 07100 DONEl LD BC,0
4920 AF 116350 'OR A 4901 2AA749 07119 LD HL, (49A7H)
492E BE 063611 CP (HL) 4904 23 07129 INC HL
492F 2812 96J70 JR Z,CHE:CK 4905 23 07130 INC HL
4931 C03648 06380 CALL VALCHR 49D6 23 07140 INC HL
4934 PEU 06390 CP 1 4907 23 07150 INC HL
4936 2897 "64"" JR Z,SAVCHK 4908 7E "7160 LD A, (HL)

Listing 1 oonlinu~
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Listing 2 continued
IA5F 12 07920 LD (DE) ,A

49D9 FE]A
IMe 67 07930 OR A

07170 C, JAR IAG1 28114 07940 JR Z,FINIS
49D6 21106 97180 JR NZ,DQNE2 1M3 23 07950 ,"C RL
49DO 3£2'" "719lJ LO A,20H ;REMOVE COLON 1A64 13 07960 ,"C DE
49DF 77 07200 LD (HL) ,A IFl65 IBn 07970 JR MORE2
49£0 23 97210 '"C RL ;CHECKS REM (') IM7 13 07980 FINIS INC DE
49£1 7£ 117220 LD A, (HL) IAGB 2ACP4A 0799C LD HL, (BUPFI)
49£2 28 072311 OEC RL 1MB 73 08~HHl LD (HL) IE
49E3 FE9) 97240 DONEZ CP 147 IAGe 23 08010 ,"C RL
49E5 eMMA 07250 J' Z ,ALLREM lA6D 72 08"20 LD (HL) ,D
49E8 7£ 07260 CHECK) LD A, (HL) IME 2ADl4A 08030 ETC LD HL, (BUFF2j
49£9 FEBS 07270 C, 136 lAn 23 08041l ,"C RL
49E8 2816 07260 JR Z,DATA IAn 7£ 081150 LD A, (HL)
49£D FE3A 97290 CP 3AR HI.73 87 08060 DR A
49EF 2817 1l730'" JR Z,COLON IA74 28111. 081170 JR Z,PRGEND
49Fl FE22 07310 C' 22R 111.76 ED53CF4A 08080 LD (BUFFl) ,DE
49F3 2822 0732'" JR Z,QUOTE IA7A 2l\D14A 08090 LD AL, (BUFF2)
49F5 FE20 07330 C, 20R IA7D 7E 08100 LD A, (ALl
49F7 282C 07340 JR Z,SPACE 1A7E 32D14A 08110 LD (BUFF2) ,A
49F9 FE93 07350 CP 147 1A81 23 08120 INC ilL
49FB 284C 07361l JR Z,REM IA82 7E 08130 LD A, (ALl
49FD B7 07371l OR A 1A83 32D24A 08140 co (BUFF2+1) ,A
49FE 2852 07380 JR Z,FINISH 11\86 2B 08150 Dec RL
4A\l0 23 07391l INC HL 1M7 C3BC49 118160 JP COpy
4Alll 18E5 07401l JR CHECK3 1ABA E05BCF4A 08170 ALLREM LD DE, (BUFFl)
4All3 0EIlI 07410 DATA LD C,l 4ABE 180E 08180 JR ETC
4A05 23 07420 INC HL 1A91l AF 08190 PRGENO XOR A
4All6 18EIl 07430 JR CHECK3 M91 12 0821l1l LD (DE) ,A
4AIl8 79 07441l COLON LD A,C 1A92 13 08211l INC DE
4All9 FE01 07450 " 1 1A93 12 08221l LD (DE) ,A
4AllB 20117 07460 JR NZ,NODATA !IA94 13 08231l INC DE
4A0D 78 07471l LD A,B 11\95 EB 08240 EX DE,HL
4AllE FE01 07480 C, 1 41\96 22F940 08251l LD (40F9Hl,HL
4A10 2802 07490 JR Z,NODATA 4A99 22FB40 08260 LD (4IlFBH) ,HL
4A12 0E00 07500 LD C,' 4A9C 22FD40 1l8271l LD (4IlFOH) ,HL
4A14 23 07510 NODATA INC HL 4A9F C37344 118280 JP BASIC
4A15 1801 07521l JR CHECK3 4M2 4E 08290 TITLE OEFM 'NOWS 80 Packer'
4A17 78 07530 QUOTE LD A,' 4A31 00 083110 OEFB ,
4A18 FEllI 07540 C, 1 4AB2 00 08310 MSSG OEFB 'DH
4AIA 28114 07550 JR Z,SECONO 4AB3 44 118320 OEFM 'Deleting Spaces and Remarks'
4AIC 06111 1l7561l LD B,l 4ACE 00 08330 OEFB ,
4AIE 18112 07570 JR CONT3 4ACF 0000 08340 BUFFl DEFW ,
4A20 0600 07580 SECOND LD B, , 4ADl 0000 118350 BUFF2 DEFW ,
4A22 23 07590 CONT3 INC RL 4AD3 C37344 08360 PATCH7 " BASIC
4A23 18C3 07600 JR CHECK3 4473 08370 BASIC EQU 4473H ~BASIC JUMP FROM PROG A
4A25 711 07610 SPACE LD A,B 43BC 08380 ORG 43BCH
4A26 FEin 07620 C, 1 43BC 9749 08390 OEFW PACK ;SET COMMAND ADDRESSES

4A28 2003 1l7631l JR NZ ,OUT 44E5 08400 DRG 44E5H
4A2A 23 07640 INDATA INC RL 44E5 6448 08410 DEFW FINO
4A2B 18BB 117650 JR CHECK3 44EB 08420 DRG 44EBH
41\2D 79 07660 OUT LD A,C 44EB 9749 08430 DEFW PACK
4A2E FE01 07670 " 1 02B2 08440 END 112B2H ;BACK TO SYSTEM PROMPT

4A3e 28FS e768e JR Z,INDATA 110000 TOTAL ERRORS
4A32 E5 076911 PUSH RL
41\33 E5 077e0 PUSH HL
4A34 DDEI 07710 ro' IX
4A36 D07E011 117720 LOOP LD 1\, (IX)
4A39 B7 117730 OR A
4A3A 280A 07740 JR Z,DONE3
4A3C D07E01 07750 LD A, (IX+l)
4A3F 0077011 07760 LD (IX) ,A Program Listing 34M2 0023 3777e ,"C "4M4 18F0 37783 JR LOOP
4M6 El 07790 DONE3 '0' RL
4M7 IB9F 07800 JR CHECK3 08450 NOOOS80-C RENUMBER
4M9 2B 07810 REM DEC HL 08460
4MA 7E 07820 LD A, (HL) 38470 SPEEDY RENUMBERER
41\4B FE3A 078311 " 'AH 08480 ROBERT J. DOWO, 80 MICRO, MAR 81, P256
4MO 28FA 07840 JR Z,REM 38490 USE EITHER NAME OR RENUM COMMANO
4A4F 23 1178511 INC RL 4AD3 38500 ORG 4AD3H
4A50 3600 07860 LD (AL) ,0 4AD3 3EC3 38510 PATCH7 LD A,IlC3H
4A52 E05BCF4A 07870 FINISH LD DE, (BUFFl) 'lADS 328E41 08520 LD (418EH) ,A ; NAME COMMAND

4A56 2AA740 07880 LD HL, (40A7H) 4AD8 21F54A 085311 LD HL,START7
4A59 010400 07890 LD BC,4 4AOB 228F41 06540 LD (418FH) ,HL
1A5C EOB0 07900 LDIR 4ADE C37C4F 08550 " PATCHC
lASE 7E 07910 1~ORE2 LD A,{RL) 4AEl 4E 08560 RENUM DEFM 'NOOOS 80 Renumber'

Lisring 3 continues



• 3 display formats: 51/64/85
columns x 24 lines

• True lower case characters
• User-friendly full-screen

editor
• Right justification
• Easy hyphenation
• Drives any printer
• Embedded format and

control codes
• Runs in 16K, 32K, or 64K
• Menu-driven disk and

cassette 1/0
• No hardware modifications

required

THE ORIGINAL
Simply sialed, Telewriler is the most powerful
word processor you can buy for the TRS-80
Color Computer. The original Telewriter has
received rave reviews in every major Color
Computer and TRS-80 magazine, as well as
enthusiastic praise from thousands of satisfied
owners. And rightly so.

The standard Color Computer display of 32
characters by 16 lines without lower case is
simply inadequate for serious word processing.
The checkerboard letlers and tiny lines give you
no feel for how your writing looks or reads.
Telewritcr gives the Color Computer a 5 J
column by 24 line screen display with true
lower case characters. So a Telewrilcr screen
looks like a printed page, with a good chunk of
text on screen at one time. In fact, more on
screen text than you'd get with Apple II, Atari,
T1, Vic or TRS-80 Model Ill.

On top of that, the sophisticated Telcwriter
full-screen editor is so simple to usc, it makes
writing fun. With single-letter mnemonic
commands, and menu-driven I/O and
formatting, Telewriter surpasses all others for
user friendliness and pure power.

Te1ewriter's chain printing feature means that
the size of your text is never limitcd by the
amount of memory you have, and Telewriter's
advanced casselle handler gives you a powerful
word processor wit haUl the major additional
cost of a disk.

...one of lhe beSl programs for the Color
Compuler I hQ\'e seen..

- Color Computer News, Jan. 1982

TELEWRITER-64
But now we've added more power to
Telewriter. Not just bells and whistles, but
major features that give you total control over
your writing. We call this new supercharged
version Telewriter-64. For two reasons.

64K COMPATIBLE
Telewriter·64 runs fully in any Color Computer
- 16K, 32K, or 64K, with or without Extended
Basic, with disk or cassette or both. It
automatically configures itself to take optimum
advantage of all available memory. That means
that when you upgrade your memory, the
Telewriter-64 text buffer grows accordingly. In
a 64K casselle based system, for example, you
gel about 40K of memory to store text. 50 you
don't nced disk or FLEX to put all your 64K
to work immediately.

64 COLUMNS (AND 8S!)
Besides the original 51 column screen,
Telewriter-64 now gives you 2 additional high~

density displays: 64 x 24 and 85 x 24!! Both
high density modes provide all the slandard
Telewriter editing capabilities, and you can
switch instantly to any of the 3 formats with a
single control key command.
The 51 x 24 display is dear and crisp on the
screen. The two high density modes are more
crowded and less easily readable, but they are
perfect for showing you the exa91 layout of
your printed page, aff on Ihe screen af one
lime. Compare this whh cumbersome
"windows" that show you only fragments at a
time and don't even allow editing.

RIGHT JUSTIFICATION &
HYPHENATION

One outstanding advantage of the full-width
screen display is [hat you can now set the
screen width to match Ihe widlh of your
printed page. so Ihat "whal you see is what
you gel. .. This makes exact alignment of
columns possible and it makes hyphenation
simplc.
Since short lines are the reason for the large
spaces often found in standard right juslified
text, and since hyphena!ion is lhe most
effective way to eliminate short lines,
Tclewriter·64 can now promise you some of the
best looking right justification you can get on
the Color Computcr.

FEATURES & SPECIFICATIONS:
Printing and formatting: Drives any printer
(LPVII/VIlI, DMp·IOOI200, Epson, Okidala,
Centronics, NEC, C. Itoh, Smith-Corona,
Terminet, etc).
Embedded control codes give full dynamic access to
intelligent printer features like: underlining,
subscript, superscripl, variable fonl and type size, dOl
graphics. etc.
Dynamic (embedded) format controls for: top,
botlom, and left margins; line length, lines per page,
line spacing, new page, change page numbering,
conditional new page, enable/disable justification.
Menu-driven control of these paramelers, as well as:
pause al page boltom, page numbering, baud rate (so
you can run your printer al !Op speed). and Epson
font. "Typewriter" feature sends typed lines directly
to your printer, and Direct mode sends control codes
right from the keyboard. Special Epson driver
simplifies use with MX-80.
Supports single and multi-line headers and automatic
centering. Print or save all or any section of the text
buffcr. Chain print any number of files from cassette
or disk.

File and I/O Features: ASCII format files 
create and edit BASIC, Assembly, Pas(.'al, and C
programs, Smart Terminal files (for uploading or
downloading), evell texl files from other word
processors. Compatible with spelling checkers (like
Spell 'n Fix).
CasscHe verify command for sure saves. Cassette auto
rctry means you type a load command only once no
matter where you are in the tape.
Read in, save. partial savc. and append files with disk
and/or cassene. For disk: print directory with free
space to screen or primer, kill and rename files, set
default drive. Easily customized to the number of
drives in the system.

Ediling features: Fasl. full~screen editor with
wordwrap. block copy, block move. block delete, line
delete, global search and replace (or delete), wild card
search, fast aUio-repeal cursor, f35t scrOlling, cursor
up, down, right, Idl, begin line, end line, top of text.
bottom of text; page forward, page backward, align
text, tabs, choice of buff or green background,
complcte error protection. line counler, word counter,
space left, currcnt file name. default drive in !.'ffect,
set line length on screen.
Insert or delete text anywhere on the S~'Teen without
changing "modes." This fast "free·form" editor
provides maximum ease of usc. Everything you do
appears immediately on the screen in fronl of you.
Commands require only a single key or a single key
plus CLEAR.

... lruly u state 0/ thf! arl word processor..
outsw"di"g in every respect.

- The RAINBOW. Jan. 1982

PROFESSIONAL
WORD PROCESSING

You can no longer afford to be without the
power and efficiency word processing brings to
everything you write. The TR5-80 Color
Computer is the lowest priced micro with Ihe
capability for serious word processing. And
only Telewriter-64 fully unleashcs that
capability.
Telewriter-64 costs $49.95 on cassette, $59.95
on disk, and comes complete with ovcr 70
pages of well-written documentation. (The step
by-stcp tutorial will have your writing with
Telewriter-64 in a maHer of minutes.)
To order, send check or money order 10:

Cognitec
704 Nob Ave.
Del Mar, CA 92014 ""

Or check your local software store. If you have
questions, or would like to order by Visa or
Mastercard, call us at (714) 755-1258
(weekdays. 8AM-4PM PST). Dealer inquiries
invited.

tAdd S2 fOI ~hipprng. Califomian~ add 6'11 Slate lax. Allow 2
wttks fOl personal chech. Send sctf·addr~~ed ~Iampcd

en"elope fOI Telewrilel reviews flOm CCN. RAINBOW,
IlO-Mlcro. SO-U.S. Tde..o;riler owners: send SASE or call fOl
mformallon on upgradrng to Telewrner·64. Tdelo;rilel'
l:ompalible spelling checker (Spell 'n Fix) and Smart Terminal
program (Colorwm/El aim a~ailable. Call or ..... rile for more
information, )
Apple II is a trademark of Apple Complt1er. Inc.: Alari is a
trademark of Atari. Inc,; TRS-80 h a trademark of Tandy
Corp; MX·110 is a trademark of Epson Att1~riea. Inc
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,START OF BASIC

Listing J continues

(GOFLAG) ,A
HL,{SLINE}
DE,6553il
COHPAR
C,LINEOK
ERRORl
BASIC!
HL, (INDEX)
HL
IX
HL, (CURLIN)
(IX+0) ,Ii
IX
(IX+il) ,L
IX
HL, (SLINE)
(IX+il) ,H
IX
(IX+0) ,L
IX
(INDEX) ,IX
HL, (LINECT)
HL
(LINECT) ,liL
HL, (CURLPT)
HL
IX
ilL, (SLINE)
(IX+0) ,L
(IX+1) ,Il
OE,(INCR3}
HL,OE
(SLINE) ,HL
BEGINS
HL, (LINECT)
A,H
L
Z,ERROR2
HL, (40A41i)
(NXTLPT) ,HL

A

(ELINE) ,A
(ELINE+1) ,A
HL,NXTLPT
D£, (40MH)
(HL) ,E
HL
(HL) ,0
HL, (ARRAY)
(INOEX) ,HL
11.,10
(SLINE) ,I\.
11.,10
(INCR3) ,I\.
HL, (40F9H)
HL
HL
(PENO) ,HL
OPTION
HL, (NXTLPT)
HL
OE, (PEND)
COMPAR
NC,PI\.Ss2
HL
HL
HL
HL
(CURLPT) ,HL
HL

','IX,NXTLPT
A, (liL)
(IX+O) ,A
HL
IX
LOOP2
A, (GOFLAG)
A
NZ,CKENO
liL, (CURLIN)
DE, (BLINE)
COHPAR
Z,SAVEH
C,BEGIN5
HL, (CURLIN)
DE, (ELINE)
COHPAR
Z,SI\.VEH
NC,PASS2
A

,,
HL, (4ilBIH)
H
(ARRAY) ,HL
H
illC9H
HL,RENUM.
28A7H
CHECK 1
R

B,22
HL, INDEX
(HL) ,A
HL
LOOPI

OEFB
DEFW
LD
DEC
LD
INC
CALL
LD
CALL
CALL
XDR
LD
LD
LD
INC
DJNZ
CPL
LD
LD
LD
LD
LD
INC
LD
LD
LD
LD
LD
LD
LD
LD
DEC
DEC
LD
CALL
LD
PUSH
LD
CALL
JP
POP
PUSH
INC
INC
LD
POP
LD
LD
LD
LD
INC
INC
OJNZ
LD
OR
JR
LD
LD
CALL
JR
JR
LD
LD
CALL
JR
JR
XDR
CPL
LD
LD
LD
CALL
JR
CALL
JP
LD
PUSH
PDP
LD
LD
DEC
LD
DEC
LD
LD
DEC
LD
DEC
LD
LD
INC
LD
LD
PUSH
POP
LD
LD
LD
LD
ADO
LD
JP
LD
LD
OR
JP
LD
LD
XOR

CKEND

PASS2

LOOP2

LINEOK

PASS22

SAVEM

BEGINS

LOOPI

ARRAY
START7

08570
08580
118590
08600
08610
08620
08630
08640
08650
08660
08670
08680
08690
08700
118710
08720
08730
1l874il
08750
087611
08770
087BIl
08799
08801l
08810
08820
98830
08840
ilB850
il8860
0887il
il888e
08890
089il0
08910
08920
0893il
08940
08950
08960
08979
08980
08990
il900e
09010
09020
09030
09040
il9050
09069
09070
09B80
09991l
1l910il
09110
09120
B9130
09140
09150
99160
09170
09180
0919B
092eil
0921il
B9220
B9230
il9240
0925il
09260
0927il
09289
09290
B9300
e9310
il9320
09331l
09340
1il935il
09360
09370
09380
il9390
il94il0
09410
il9420
1il9430
il944il
09450
09460
1il9479
il9480
09491il
095il0
09510
0952il
1il9531il
39540
09550
39560
1il9570
39580
1il9590
09600
09610
09620
il9630
09641il
09659

4AF2 DO
4AFJ OOllll
4AF5 2AB140
4AFB 25
4AF9 22F34A
4AFC 24
4AFO COC~Hn

4B00 21£1411.
4B03 COA728
4B1l6 C09548
4B09 AF
4BllA 0616
4BilC 21£44£
4BilF 77
4B10 23
4Bll lOFC
4B13 2F
4B14 32EC4£
4B17 32E04E
4BIA 2lF24£
4810 E05B1\440
4B21 73
4B22 23
4823 72
4824 2AF34A
4B27 22£44E
4B2A 3E0A
4B2C 32£E4E
4B2F 3E0A
4831 32F04£
4B34 2AF940
4B37 2B
4B38 2B
4B39 22F84E
4BJC C0504E
4B3F 2AF24E
4B42 £5
4B43 ED5BF84E
4B47 CD994C
4B4A 02E14B
4B40 E1
4B4E E5
4B4F 23
4B50 23
4B51 22F64£
4B54 £1
4B55 0604
4B57 D021F24£
4B5B 7£
4B5C D07700
4B5F 23
4B60 0023
4B62 10F7
4B64 311.£94£
4B67 B7
4B68 2il0£
4B6A 2AF44E
4B60 £05BEA4£
4B71 CD994C
4B74 2810
4B76 38C7
4B78 2AF44E
4B7B E05B£C4E
4B7F C0994C
4B82 2802
4B84 305B
4B86 AF
4B87 2F
4B88 32£94£
4B8B 2AE£4£
4B8£ llFAFF
4B91 C0994C
4B94 31106
4B96 CD614C
4B99 C36£4C
4B9C 2A£44E
4B9F E5
4BA0 OOEI
4BA2 2AF44£
4BA5 0074illl
4BA8 002B
4BAA 007500
4BAD 002B
4BAF 2AE£4E
4BB2 007400
4BB5 DD2B
4BB7 007500
4BBA 002B
4BBC D022E44E
4BC0 2AE64E
4BC3 23
4BC4 22E64E
4BC7 2AF64E
4BCA £5
4BCB OOEI
4BCO 2AEE4E
4B00 007500
4B03 007401
4B06 E05BF04E
4BOA 19
4BOB 22EE4E
4BO£ C33F4B
4BEI 2A£64E
4BE4 7C
4BE5 B5
4BE6 CA684C
4B£9 2AA440
4BEC 22F24E
4BEF AF

Listing 3 continued

• Epson
• WOS
• DOSPLUS
• Maxell
• Corvus
• SBSG

It's tough. You can't send it
hack to the guy you bought it from. And you
can bet you're going to pay back all that money
you thought you'd saved, when you take it to bere
paired to a guy you didn't buy it from.
HERE'S THE SOLUTION. Deal from the start
with the best dealer in your own local area you can
find.

In CHICAGO ... that's EBG & ASSOCIATES.
since 1978 a Full Service microcomputer store spe
cializing in TRS-80, IBM PC and Corvus Concept
Systems.

• Computers & Peripherals & Supplies
• Business & Personal SoftwareeConsulting
• On-site repair & modification facilities
• Programmers & Technicians you can talk to
ALL PRODUCTS COMPETITIVELY PRICED
COMPETENTLY REPRESENTED!

CHICAGO...
What do you do
when the system
you bought by
mail in California

STOPS...
DE

• Lifeboat Assoc.• LNW Research
• Integral Data • Olivetti
• Hayes • Micropro
• MULJ'IDOS • OKJDATA
• Galactic Sftwre.• Signalman
• Microsoft • Pickles &
• Novation • Trout
CHICAGO AREA-come in or call (312) 782-9750.
Get a FREE 3-month subscription to our computer
newsletter.
Stop in for a handful of Jelly Beans.
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Convert your IRS-80·
into aWorld Class Computer

t t
E EFATI UE

...with LSI's new •Vie,,"- Replacement CRT. ..
The black & white "TV Screen" CRT (picture tube) which came with your TRS-80·model II or III is an inexpensive

rapid "P4" Phosphor CRT intended for TV use_ The display is actually strobing 60 times a second. No amount of "green
plastic" will stop this strobing or eliminate the eye fatigue it causes. But a newS<gJ-ViJ" CRT display tube with a slower
decaying, colored Phosphor will.

• Available in slow-decay green (similar to new IBM· and APPLE II I "monitors) or medium decay "European
Orange" (easy on the eyes, elegantly beautiful, and the standard for CRT displays in Europe)
Leaded glass SlOPS X-ray emission

• Optional Anti-Glare Frosted Glass available to reduce eye strain from glare
• Easy installation - tube comes with pre-mounted hardware
• 30·Day Money-Back Guarantee
• Ideal for Word-Processing & Programming, fast enough for Games & Graphics
• Finest qualitY double-dark glass and phosphor fields make the letters seem to be coming out of black space

~..,

-----------------nr------------------------,
LSI SYSTEMS So,ft..,ieJ41 CRT's: 80M- 82 I

o .GN42 Green Phosphor $79.95 :
o _GN42G Green Phosphor with anti-glare 589.95 \

o -OR34 Orange Phosphor S89.95 I
o _OR34G Orange Phosphor with anti-glare S99.95
ADO $7 FOR PACKAGING AND UPS SHIPPING

.~.Lan3Iey-St.Clair To Order Call:

• Instrumentation 1-800-221-7070
J Systems, Inc. Dealer Inquiries Invited
I
l_l~_lI!.e!t.}3.!..h_~~!t..:..~!.""!..~~~:...r~.:~.:..!..o.9.!!...1-.!~~~.:.~Z§' _

·IBMo, APPLE" and TAS-aO· are trademarks of IBM, APPLE Computer & TANDY Corp.

Try ThisTest:
Turn the brightness control on
your TRS·8~all the way up. Wave
your hand up and down in front
of the screen. See how jerky it
seems? JUst like in front of a
strobe lightl That's because the
screen actuallv t! strobing at you.
A slower·phosphor CRT will
reduce that troublesome strobe
effect. That's why most of the
newer monitors, from IBM' to
Apple III' are using the new
slow-phosphor CRT's.

LSI's new $oft·JlioT 'CRT



Listing 3 continued

We also oHer printer ribbons, printwheels. type elements,
equipment covers, power consoles. paper supplies, storage and
filing equipment, furniture and many other accessories for word
and data processing systems. Write lor our free catalog.

• Written pur"hast orders accepted 1ram ga~ernmtn1

agenciu and well r~led firms tor nel 30 da~ billing .• International ordm
acceptld with ~ 15.00 surchll~e lar hanlllin;, ~Ius shippin~ ch~rges, • C,O.D
requires a 10% depasi1 • We ICC!p! Visa, Mas1erchar~e. Mone~ Orden, and
Certilied checks • Chech require bank clurances.• All shipmenTs F.O.B. San
Diego.• Minimum !hippin~ and handling 2,00, minim~m order 10.00.• Cali10rnia
rniden1! add 6% $lIn tax. Plim ~nd lums subject to ehan~e wi1hout n~tice

All $lIes s~aieello millbili1~. Icceptance, and milica1ion.• All nles are fin~1. •
Satisfaction g~aran1e!d or MI f!1und

HL,EMSG2
2BA7H
IB64H
A
(409AH) ,A
HL, (40F9H)
HL
HL
1DIEH
HL
HL,EMSG3
2BA7H
ERRET
HL,GETBYT+l
(SP) ,HL

(ONFLAG) ,A
GETBYT
141
Z,GOFORT
145
Z,GOFORT
202
Z,GOFORT
149
Nz,GETB'iT
AF,AF'
A
(ONFLAG) ,A
AF,AF'
LOOKUP
A
Z, ERROR3
I,A
NZ ,GETBYT+l
INSERT
GETBYT+l
HL, (PEND)
BI
HL
(40F9H) ,HL
HL,FINI
26A7H
BASICl
HL,E~ISGl

28A7H

(ONFLAG) ,A
DE,3
HL,DE
HL
A, (HL)
A
NZ,COLONI
BI
DE, (PEND)
COMPAR
NZ,PASS22
FIN
58
NZ,COMMA
A
(ONFLAG) ,A
GETBYT
44
NZ,CHEKON
A, (ONFLAG)
A
Z,GETB'iT
A,Hl
GOFORT
161
NZ,KEYWRD

HL,(NXTLPT)
HL
HL
E, (HL)
ilL
D, (HL)
DE,HL
0FA7H

BC
DE
HL
AF
B,L
C,E
L,H
E,O
A
H,A
O,A
HL,DE
Z,MSBEQU
P,HLGRTR
HLLESS
L,B
E,C
A
H,A
O,A
HL,DE
Z,EQUAL
P,HLGRTR
AF
B,A
3FFH

LD
LD
ADD
INC
LD
DR
JR
INC
LD
CALL
JH
JR
CP
JR
XDR
LD
JR
CP
JR
LD
DR
JR
LD
JR
CP
JR
CPL
LD
JR
CP
JR
CP
JR
CP
JR
CP
JR
EX
XDR
LD
EX
CALL
OR
CALL
BIT
JR
CALL
JR
LO
INC
INC
LD
LO
CALL
JP
LD
CALL
RET
LO
CALL
CALL
XOR
LO
LD
DEC
DEC
JP
PUSH
LO
CALL
CALL
LO
EX
RET
LD
INC
INC
LD
INC
LD
EX
CALL
RET
PUSH
PUSH
PUSH
PUSH
LD
LO
LO
LD
XOR
LO
LD
SBC
JR
JP
JR
LD
LD
XOR
LD
LO
SBC
JR
JP
pcp
LD
OR
SCF

119669
09670
09680
99699 GETBYT
99700
99719
09729
09739
09740
09750
09760
097711
119780 COLONI
1197911
1196011
998111
096211
098311 COMMA
098411
096511
09860
09670
096811
119890
1199011 CHEKON
09910
099211
099311
1199411
099511 KEYWRD
09960
09970
1199811
119990
10000
101110
1011211
1003"
lIl0411
10050
lIl060
lIl0711 GOFORT
lIl080
100911
10100
10110
10120
10130
111149 FIN
10150
10160
10170
10160
10190
10200
10210 ERRORI
10220
10230
10240 ERROR2
lIl250
10260 BASICI
111270
19260
10290
10300
10310
10320
1ll33l:l ERROR3
1l:l340
10350
111360
1037l:l
10360
10390
111499 ERRET
111410
10420
111430
Ul440
10450
10460
10470
1ll48l:l
10490 COMPAR
1050l:l
10510
10520
1053l:l
10540
10550
10560
10570
1l:l5811
10590
10600
10610
10620
10630
1l:l640 MSBEQU
10650
11'660
10670
111680
19693
10700
10710
1Il720 HLLESS
1Il730
111740
10750

48F0 32E84E
48F3 110300
48F6 19
48F7 23
48F8 7E
48F9 87
48FA 200C
4BFC 23
48FD ED58F84E
4C01 CD994C
4C04 20E6
4C06 1848
4C08 FE3A
4C0A 2006
4C0C AF
4C0D 32E84E
4C10 18E5
4Cl2 FE2C
4C14 200A
4C16 3AE84E
4C19 87
4CIA 28D8
4C1C 3E80
4C1E 18211
4C211 FEAl
4C22 2996
4C24 2F
4C25 32E84E
4C28 16CD
4C2A FE8D
4C2C 2812
4C2E FE91
4C30 260E
4C32 FECA
4C34 289A
4C36 FE95
4C38 208D
4C3A 98
4C38 AF
4C3C 32E84E
4C3F 08
4C49 CD0B4D
4C43 87
4C44 CC7D4C
4C47 CB4F
4C49 20AD
4C4B CDB44D
4C4E 18AS
4C50 2AF64E
4C53 23
4C54 23
4C55 22F940
4C58 2lFME
4C5B CDA126
4C5E C36E4C
4C61 21044F
4C64 CDA126
4C67 C9
4C68 21164F
4C68 CDA126
4C6E CD641B
4C71 AF
4C72 329M"
4C75 2AF940
4C76 28
4C79 28
4C7A C31EID
4C7D E5
4C7E 21294F
4C61 CDA726
4C64 CD6C4C
4C67 2H'84B
4C8A E3
4C88 C9
4C8C 2AF24E
4C6F 23
4C90 23
4C91 5E
4C92 23
4C93 56
4C94 EB
4C95 CDA70F
4C98 C9
4C99 C5
4C9A 05
4C9B E5
4C9C F5
4C9D 45
4C9E 48
4C9F 6C
4CA0 SA
4CAl AF
4CA2 67
4CA3 57
4CM ED52
4CA6 2605
4CA8 F2C04C
4CAB 189C
4CAD 68
4CAE 59
4CAF AF
4C80 67
4C81 57
4CB2 ED52
4C84 2810
4C86 F2C"4C
4C89 Fl
4.CBA 47
4CBB F6FF
4CBD 37

$19,50

SOFT
OR 32

SECTORS

SOFT
OR 32

SECTORS

SOFT
OR 32

SECTORS

Mum 3M CYlAN
WABASH Of US

flOll;Jles, T..... Uar. C"u"J-'S
D," Case,,;lIos ,od OS, Pac"

100'" CERIIFIED
2 YFAR WARRANTEE

100', CERTifiED
2 YEAR WARRANTEE

~S'" $199
*

SINGLE DENSITY

100':> CERTifiED
2 YEAR WARRANTEE

~sm~309*
DOUBLE DENSITY

SFD C- 10 CASSETTES. 10/S7
IAII ml!ttlli,~lidIIU I'd l,bEllj

Gel 8 casselles, C-10 4~""":'--';
SoniC, Jno Casselte/8 "-","-',
l,;,rary-Album, ~""" ,- j

~s ,IIuSlrJled. '~1'= i
lor ooly sa

5'1,' I'

S3S4
S6 sa

SOFT,
10 or 16
SECTORS

51.99 1M
S2.49 ,..

SOFT,
J0 OR J6
SECTORS

Minimum ordel 10
Packed 10 boxes 01 10 ~iskeltes with siems and labels
quanti1~ disco~n1s - I00 de~~~t 5%,
1.000 d!duc17%. 5,000 dedu"11o%
Add $5.00 per em 5'/.'. S7.OO per cm 8" lean 01 1001
For shipping and handling Continen1ial U.S.A., U.P.S. ground,

*

~$199*
DOUBLE DENSITY
W/ffUB RING
48 TPI
100% CERllflED
2 YEAR WARRANTEE

HAROHOlE DISK PROHCTORS

n

~$299* ~sm~249*
DOUBLE DHISI1Y DOUBLE DENSITY
WiHUB RING
48 TPI
100", CERTIFIED
2 YEAR I'.'ARRANTE£

Relnlo'{ln:l rings
01 tough mylar
prol,",1 d.s' hole
cd\le hOllldJrliaqe
Allpl,calOls
Hardho1e Rings 1501

m QUAD DENSITY

SINGLE SlOE $375'
OUAD DENSITY 95 IPI
WiHUB RING

DOUBLE SIDE $4 50'
QUAD DENSITY g6 TPI
W/HUB RING

SOfT.
100"" CERTIFIED \0 BR 16
2 YEAR WARRANTEE SECTORS

liBRARY CASES

~IHn STORAGE PAGES DISK DRIVE HEAD

i/l;"1-~5'~'~"~"="""-.::':,,,"_'~O~IS~5,-~ CLEANINGKITS
SNAp·1T POWER ,EHTE! . ~ Pre,en, head
Tu", one outle! InIO SIX \.',. ,} crashes an(!

: ~~~~~~~~~e .,,1/."; enSl>Ie error·lree
• 15 Amp C"cu·! Brc~kl'f '!!I opcr~llon
• llQh!ed On-Ofl Sw 1r.1, S19.95 5', Ol 8

Lisring J conrinues
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DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIVES DISK DRIV
~ rn
~ c
~ ~
~ ~
o ~
~ C
cc CIJo ~

~ ~

o Super Sale on New Disk Drives ~
~ c
l§ Starting at $ 199.95* complete!! ~

~ with Power Supply and Case. ~
o ~

~ 40 c15 single sided track - dual sided 40 track - dual sided 80 track ~
for

i15 I saRADIO SHACK - HEATH '- ZENITH '- S 100 ~

; IBM/PC] & MOST OTHER COMPUTERS ~
l§ ~
115 SPECIAL! Disk Drive Head Cleaning Kits ...$12.95 ~

o ~CIJ-
CIJ Drive a Hard Bargain!!*
~ 5 M.B - 10 M.B. with Power Supply Case, Cables &Software ~
115 Complete Systems .... starting from $1 ,695.00 ~

o TOLL FREE ORDERING GENERALandTECHNICAL rn
~ 1-800-343-8841 1-617-872-9090 0

l§ ~
115 Model III Internal Disk Drive Kits $Call ~

o Color Computer First Disk Drive Kit $424.95 <:
~ Diskettesofallsizes(Boxof10) startlngat$15.95 rn
15 Dot Matrix Printers $Call ~

~ Word Processing Printers starling at $999.95 0

0- Printer Buffers 8K to 64K starling at $143.00 ~
~CIJ~ Disk Drive Cases and Power Supplies ..starllng at $49.95 0

~ DOSPLUS - 3.4 - $Special Price -o ~115 Filler pieces for Basf slimline drives $4.98 c
o *Ask about our IlmIhIrellmlhlreWarranty. ~

~ Dealer inquiries invited. ~

15 SOITWARE SUPPORT _327 ~
115 TERMS: One Framingham Centre, Framingham, MA 01701 c
- M.C.fYI••fAm•••nd p...on.' (617) 872-9090 1 "TANDY CORPORATION :c
C checka Icclpted ,t no ext,. chl,;e. .. <:
~ C.O.D. Pl dd t3.00. Hours: M-F 10 to 6 (EST) Sat by App! 2 ZENITH DATA SYSTEMS m
W Shipping: Pl cIIl for Imount. . . 3 "IBM CORPORATION CIJ

AI~a >ISla S3AI~a >ISla S3AI~a >ISla S3AI~a >ISla S3AI~a >ISla S3AI~a >ISla S3AI~a >ISla S3AI~a >IS 0

..... See LiSt of Advertisers on Page 563 80 Micro, Anniversary 1983 • 115



Listing J continued

4CBE 1809 10760 JR EXITPT 4CFD 281'16 llUe JR Z,SKIPIT
4CC0 F1 H1771l HLGRTR pop AF 4CF2 Fl 11111'1 POP AF
4CC1 47 111780 LD B,A 4CF3 CB15 11120 RL L
4CC2 F6FF 10790 OR DFFH 4CF5 CB14 1113C RL H
4CC4 181'13 10801'1 JR EXITPT 4CF7 01 11141'1 POP DE
4CC6 F1 108U EQUAL POP AF 4CF8 B1 11151'1 SKIPIT OR A
4CC1 47 U820 LD B,A 4CF9 79 11161'1 LD A,C
4CC8 AF U830 XOR A 4CFA C1 11170 POP BC
4CC9 71:1 U84D EXITPT LD A,B 4CFB C9 11180 RET
4CCA E1 U850 POP HL 4CFC E062 11191'1 ZEROIT SBC HL,HL
4CCB 01 U8611 POP DE 4CFE 18FB 11201'1 JR SKIPIT
4CCC C1 10871'1 POP BC 401'111 Fl 112U CHKCRY POP AF
4CCO C9 11'1880 RET 4001 3003 11221'1 JR NC,CHKCR1
4CCE C0994C 11'1890 HLOESB CALL COMPAR 4003 B1 11230 OR A
4C01 08 U901l RET C 4004 1802 11240 JR CHKCR1+2
4C02 C5 10910 PUSH BC 4006 13 11250 CHKCR1 INC DE
4C03 4F U920 LD C,A 4007 37 11260 SCF
4C04 2826 U930 JR Z,ZEROIT 40118 F5 11270 PUSH AF
4C06 0600 10940 LD B,' 4009 1BOF 11280 JR CLEAR-1
4C08 CB7C 10950 BIT 7,H 400B 23 11290 LOOKUP INC HL
4COA 280F U960 JR Z,CLEAR 400C E5 1131lD PUSH HL
4COC 05 10970 PUSH DE 4000 F5 11310 PUSH AF
4COO B7 10981l OR A 400E C05A1E 11320 CALL 1E5AH
4COE CBIC U991l RR H 4011 71'. 11330 LD A,D
4CEO CBID 111100 RR L 4012 B3 11340 OR E
4CE2 F5 11011l PUSH AF 4013 CA9F40 11350 JP Z,POSERR
4CE3 B7 11021l OR A 4016 F1 11368 POP AF
4CE4 CB1A 11030 RR 0 4017 2AEA4E 11378 LD HL, (BLINE)
4CE6 CB1B 11040 RR E 4011'. C0994C 11388 CALL COMPAR
4CE8 3816 11050 JR C,CHKCRY 4D10 28U 11390 JR Z,FINDIT
4CEA 04 1Hl6D INC B 4D!F J00A 11408 JR NC,RETURN
4CEB 87 11070 CLEAR OR A 4021 2AEC4E 11410 LD HL,(ELINE}
4CEC E052 110B0 SBC HL,DE 4024 C0994C 11420 CALL COMPAR
4CEE CB40 IHl91l BIT ',B 4027 28116 11430 JR Z,FINDIT

Lisring 3 continues

References for Machine-Language Utility Programs
"Memories Are Made of This," Robert D.
Randall, 80 Micro, May 81, p. 146.
"The Flexible Scroller," Jeff Myers, 80 Mi
cro, May 81, p. 204.
"Shift Lock," Martin C. Hambel, 80 Mi
cro, May SI, p. 260.
"Comprs," Stephen Barker, 80 Micro,
May 81, p. 270.
"*Never Ready," Ron Balewski, 80l\lficro,
July 81, p. 199.
"High-speed Data Tapes," Jim Glosser, 80
Micro, July 81, p. 280.
"Datagen," Dan and Cass Lewart, 80 Mi
cro, Aug. 81, p. 168.
"Be a Super USR," Roger C. Alford, 80
Micro, Aug. 81, p. 254.
"Basic Shorthand," Jared Radin, 80 Mi
cro, Aug. 81, p. 282.
"Three's Not a Crowd," David W.
Mawdsley, 80 Micro, Aug. SI, p. 292.
""'The Memory Expander," Tim Kenealy,
80 Micro, Sept. 81, p. 174.
"Base Conversions," James Yowell Yelv
ington, 80 Micro, Sept. Sl, p. IS6.
"High-speed Sorts," Richard R. Robson,
80 Micro, Sept. 81, p. 220.
"Copyit," Ron Balewski, SO Micro, Oct.
81, p. 370.
"*Full Error," Harry and Ken Keairns, 80
Micro, Oct. 81, p. 340.
"Merge for Level II," William J. Dalesan
dry Jr., 80 Micro, Nov. 81, p. 284.
"*Customized Commands," Dale W. Ru
pert, 80 Micro, Nov. SI, p. 292.
""'Basic-Enhanced Again," Mark Good
win, 80 Micro, Nov. 81, p. 384.
"The Spooler," Roger B. Gault, 80 Micro,
Dec. 81, p. 222.
"The Sentry," Jim Rastin, 80 Micro, Dec.
81, p. 242.
"USR Usery," David H. Freese, Jr., 80Mi
ero, Dec. 81, p. 248.
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"The Freebie, " John C. Adams, Jr., SOMi
ero, Dec. 81, p. 304.
"The Sargon Saver-Part II," Thomas L.
Quindry, 80 Micro, Dec. 81, p. 348.
"Array I/O," Norman Neff, 80 Micro,
Jan. 82, p. 200.
""'Lost in Basic," Mark C. Paxton, 80 Mi
cro, Jan. 82, p. 304.
"Tab Extender," David C. Hedinger, 80
Micro, Feb. 82, p. 248.
"Error Code Expanded," Roger C. Al
ford, 80 Micro, Feb. 82., p. 260.
"As the Screen Scrolls," M. Keller, 80
Micro, Feb.82, p. 264.
"Varispeed," Bruce Evans, 80 Micro, Mar.
82, p. 336.
"Bam," Jeff Byrkit, 80 Micro, April 82, p.
167.
"New Reswred," Ken Fordham, 80 Micro,
Jan. 80, p. 84.
"Spool and Despool," H.S. Gentry, 80
Micro, Mar. 80, p. 46.
"Screenprint," Louis Frankenberg, 80
Micro, May 80, p. 152; 80 Micro, July 80,
p. 10; 80 Micro, Aug. 80, p. 16; 80 Micro,
Sept. 80, p. 14.
"Seespot (80 applications)," Dennis Kitsz,
80 Micro, July SO, p. 26.
"*White," Jake Commander, 80 Micro,
July 80, p. 94.
"*Single-step Basic (80 Applications),"
Dennis Kitsz, 80 Micro, Aug. 80, p. 28.
"Free Space," David Cornell, 80 Micro,
Sept. SO, p. 68.
"*Unikey," Rowland Archer, Jr., 80 Mi
cro, Sept. 80, p. 76.
"Slow Scroll," Peter A. Lewis, 80 Micro,
Sept. 80, p. 202.
""'Get Serious," Roger L. Pape, 80 Alicro,
Oct. 80, p. 93.
"Variable Scroll," William L. Colsher, 80
Micro, Oct. 80, p. 134.

"Resurrect It," Thomas L. Quindry, 80
Micro, Nov. 80, p. 206.
"Basic Line Compressor (Assembly
Line)," William Barden, Jr., 80 Micro,
Jan. 81, p. 23.
"Zbug ... Super Debug Monitor," Lt.
John B. Harrell, 80 Micro, Jan. 81, p. 13l.
""'Auto Edit," Dan Rollins, 80 Micro, Feb.
81, p. 144.
"Find It Fast," James Yowell Yelvington,
80 Micro, Mar. 81, p. 180.
"Babydub," Dennis Kitsz, 80 Micro, Mar.
81, p. 2ID; 80 Micro, July 81, p. 16.
""'Constant Allernatives," Evan C. Hand,
Sr., 80 Micro, Mar. 81, p. 225.
"*Speedy Renumberer," Robert J. Dowd,
80 Micro, Mar. Sl, p. 256.
"*Bubble Sort (Assembly Line)," William
Barden, Jr., 80 Micro, April 81, p. 57.
"Block That Cursor," Ron BaJewski, 80
Micro, AprilS1, p. 297; 80 Micro, July 81,
p.20.
"Smart Answers," James F. Williams, 80
Micro, AprilSl, p. 298, 80Micro, Mar. 82,
p.24.

"Command Interpreter," Roger C. Al
ford, 80 Micro, April S2, p. 244.
"CP80," Brian Cameron, 80 Micro, April
82, p. 306; 80 Micro, June/ July 82, p. 28.
"Inverter (Soft Bits), " Roger Fuller, 80 Mi
ero, p. 34, 36.
"Horizontal Scroll (Soft Bits)," Roger
Fuller, 80 Micro, June/ July 82, p. 40.
"For the Novice-Part I," Jay Chidsey, 80
Micro, June/ July 82, p. 148.
"Stepwise Refinement," B. Boasso, 80 Mi
cro, June/July 82, p. 148.
"Horizontal Scrolling," G. M. Foley, 80
Micro, June/July 82, p. 318.
"'Signifies article was used for NODOS 80
source material.



#
STRINGS

250
500

1000
2000

TRASHMAN is a machine language utility for the TRS-BO Models I and III. It was written by Glenn
Tesler, the author at FASTER, and can reduce BASIC's string compression time by 95% (see table below).

Ask your software dealer for TRASHMAN, or order
directly on our toll-free number. The price is just $39.95
(plus sales tax in California).

WHAT'S THE CATCH?
If a BASIC program uses only a few strings. very little time is wasted

in string compression, and TRASHMAN won't be helpful. But. if
hundreds of strings. including large string arrays, are used, TRASHMAN
is just what you need.

WHAT'S STRING COMPRESSION?
When a BASIC program changes a sIring (words, names.

descriptions), it moves it to a new place in memory, and leaves a hole in
the old place. Eventually, all available memory gets used up and BASIC
has to push the strings together to free up some space. This takes
time. Lots of time. The computer stops running for seconds or minutes,

t
and you may even think It s 'crashed" The keyboard won t work. and
until all the strings have been collected. you just have to Sit and wall
Then thmgs run for a while, until stnng compression IS needed agam
And again

If you re uSing your computer for bUSiness that wastes your money If
~ you're usmg It personally, It wastes your time

.. WHAT'S THE SOLUTION?
As soon as you start using TAASHMAN, those delays almost

disappear. It uses less than 600 bytes of memory. plus 2 bytes lor each
active string. It works with other machine language programs and with all
major operating systems. Irs easy to use, comes with complete
instructions. and can be copied to your own disks.

PERCENT
IMPROVEMENT

94
965
9B
989

SECONDS DELAY
NORMAL TRASH MAN

11.B 0.7
45.B 16

179.6 35
713.2 7.8

DOES STRING COMPRESSION HAVE YOU
TIED UP IN KNOTS?

LET TRASHMAN CLEAN UP THE MESS!

J,

(All timings done on TRS-BO Mode! I. Model III 15% faster, but pel. improvements identical. Listing of liming program available on request.)

AMAZING PROGRAM SPEEDS UP BASIC

Your time is valuable, so why
wasle it on slow-running BASIC
programs? PROSOfT's
"FASTER" will analyze those
prOC.Jrams while they run, then
show you a simple change (usu
ally one new line) that can re

duce run-limes by up to 50%.
Accounting systems, financial models, engiheering and scien

tific prOC.Jrams all run faster; so do games. Large, complex pro
grams improve the most, and "FASTER" is easy to use.

THIS ISN'T A COMPILERI Your BASIC prOC.Jrams remain read
able and can be changed later on. While your programs run.
"FASTER" counts how often each "variable" is used, then shows
you the correct sequence for these variables. Afterwards, the
computer hnds them sooner, so your programs run faster.

Does it really work? Yes! Personal Computing said so in their
May, 1981 issue (p. 116); we've received many letters from cus
tomers who've gotten 20·50% lmprovements; and we WIll make
you thIS offer:

Order "fASTER" now. Try it on your bread-and-butter pro
grams. If you don't get an overall run-time reduction of at least
20010, return it within 30 days for a prompt and cheerful refund_
"fASTER runs on TRS-80 Models I and Ill, 1&-48K, tape or disk

529.95

RPM measures the rotatlonal speed. and
variation of your disk drives, and reveals a
common cause of unexplained errors.
Simple one-key operation, runs under any
ooS. Interchangeable between Models I
and III. Shows current and average
speeds. plus fluctuation history. Recovers
from severe errors. Documentalion ex
plains how to adjust drives. Use RPM
monthly for best results. 32-4BK Model I or III disk $24.95

TO ORDER. CALL NOW. TOLL FREE

(800) 824-7888. Operator 422
CALIF: (800) 852-7777. Oper. 422
ALASKAlHAWAlI: (800) 824-7919

FOR TECHNICAL INFORMATION CALL:
(213) 764-3131. or write to us.

QUICK COMPRESS
Small (276 bytes), fast (processes BOO

lines in under 3 seconds) utility removes blanks and remarks from
your BASIC programs. Proouces smaller, faster programs, and
doesn't alter the original logic.

16-48K Model I or IlL tape or disk.

SPECIAL FASTER + QUICK Compress:

519.95

$39.95
Dept. G Box 560 _91

North Hollywood, CA 91603
TERMS: We accept VISA. MaSlercard, checks. Monev Orders, C.O.D. and even cash. We pay shippln\,j via
surlace UPS inSIde U.SA. Pleoseadd $3.00 lor Blue Label. 6% tax In Calliorma, and 15% oulslde North America (Olr shipment)
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I0> Listing J continued

~
4029 3004 11440 JR NC,PINDIT 40e9 0023 1221Hl INC IX
4028 £1 11450 RETURN pop HL 40CB lOrS 12210 DJNZ INSRT2

~
<IDle C3AB40 11469 JP NDERR 40CD FS 12220 INSRT3 PUSH AP
4elF ED4BE64E 11470 FINDIT LD BC, (LINECT) 4DCE 7£ 12230 LD A, (Ilt,)

" 4033 DOlAP)4A 11480 LD IX, (ARRAY) 40cr FEll 12240 CP 0' 0
~

.0 4031 006609 11ne LOOKLP LD Il, (IX+B) 4001 FAEF40 12259 JP M,INSRTS

"
403A 0028 11580 DEC IX 4004 FEll>. 122611 CP ':'

~ 403e 006£90 11519 LD L,(IX+B) 4006 P2EF4D 12279 JP P,INSRTS
~ 4DlF 002B 11529 DEC IX 4009 PI 12289 INSRT6 pop AP
~. <lOU CD994C 11530 CALL COHPAR 400A 77 12290 LD (ilL) ,A

'" 4044 l81le 11540 JR Z,GOTMAT 400B 0023 12300 INC IX
;; 4046 0028 11550 DEC IX 40CD 2J 12319 INC HL

'" 4048 0028 11560 DEC IX 4DDE DD7E88 12320 LD A, (u+e,
'< 4D4A OB 115711 DEC DC 4DEI HEA 12330 OJN' INSRT3

iO 4048 78 11580 LD A,D 4DE3 7£ 123U INSRT4 LD A, (IlLI

0> 404C 81 115911 OR C 4DE4 FEH 12350 CP 0' 0

W 4040 20E8 116110 JR NZ ,LOOKLP 40£6 F8 12360 RET M
404F C3AE40 11610 JP ERRORS 40E1 FE3A 12310 CP ': '
4052 006600 11620 GOTMAT LO H,(IX+0) 40E9 F0 12380 R'T P
4055 002B 11630 DEC IX 40EA C0124E 12390 CALL COMPRS
4057 006E00 1164e LD L, (IXH)) 40EO 18F4 12400 JR INSRT4
405A AF 11650 XOR A 40EF COF440 12410 INSRT5 CALL £XPANO
405B 32E94£ 11660 LD (GOFLlIG) ,A 40F2 18E5 12420 JR INSRT6
405£ F021774F 11670 LD IY,ASCIIN 40F4 £5 12430 EXPAND PUSH HL
4062 0021604F 11680 LD IX,POWERS 40F5 08 12440 EX AF,AF'
4066 0605 11690 LD D,S 40F6 09 12450 EXX
4068 005E00 11700 LOOKL2 LO E,(IX+0) 40F1 01 12460 pop DE
406B 005601 11710 LD 0, (IX+l) 40P8 2AF84E 12470 LD HL, (P£NO)
406£ 3E00 11720 LD A,' 40FB 23 12480 INC HL
4070 0E31l 117311 LD C, '0' 40FC £5 12490 PUSH HL
4072 COCE4C 11740 LOOKL3 CALL HLOESB 40FO 22F84£ 12500 LD (PEND) ,HL
4075 3021 11750 JR NC,INCRA 4£1l11 23 12510 INC HL
4077 87 11760 OR A 4£01 £5 125211 PUSH HL
4078 2811 11770 JR Z,BLNKIT 4£1l2 eoe£4e 125]0 CALL HLOESB
407A 81 11780 MD A,C 4£05 £5 12540 PUSH HL
4078 ]2£94E 11790 LO (GOFLAG) ,A 4E06 Cl 12550 pop DC
407E 1"077011 11800 LOOKL4 LD (IY+0) ,A 4E07 01 125611 pop 0'
4081 F02] 11810 INC IY 4E08 E1 12570 pop HL
4083 0023 11820 INC IX 4E09 EOB8 12580 LOOR
4085 002] 11830 INC IX 4EIIB AF 12590 XOR A
4087 100F 11840 OJN' LOOKL2 4E0C C03U£ 12600 CALL FIXE>TS

4089 1810 11850 JR ALLOON 4E0F 08 126111 EX Ar,Ar'

4088 3AE94£ 11860 BLNKIT LD A, (GOFLAG) 4£10 09 12620 EXX
408E 87 11870 OR A 4£11 e9 126]11 RET
408F 2004 11880 JR NZ,BLNKI 4£12 £5 12640 COMPRS PUSH HL
409l ]E20 1189" LD A,o 4£13 08 12650 EX AF,Ar'
4093 18E9 11900 JR LOOKL4 4£14 09 1266" EXX
4095 79 11910 BLNKI LD A,C 4£15 01 12670 PDP DE
4096 18E6 11920 JR LOOKL4 4£16 2AF84E 12681l LD HL, (PEND)
4098 ]C 119Je INCRA INC A 4£19 2B 126911 DEC HL
4099 1807 11940 JR LOOKL] 4£lA 2U84E 127011 LO (PEND) ,ilL

409B 3Elll 11950 ALLDON LD A,I 4£10 2] 127111 INC HL
4090 £1 11960 POP HL 4El£ 23 12720 INC HL
409E C9 11970 RET 4EIF eOCE4C 127311 CALL HLOEsa

409F Fl 11980 POSERR POP AF 4E22 £5 12740 PUSH HL
40A0 El 11990 POP HL 4E23 Cl 12750 POP DC
40Al FECA 12000 CP m 4£24 05 12760 PUSH DE
40A3 28116 12010 JR Z,NO£RR 4E25 £1 12770 POP HL
40A5 FE95 120211 CP 149 4£26 23 127811 INC HL
40A7 28112 12030 JR Z,NOERR 4£27 £oe0 12790 LOIR
40A9 AF 121148 XOR A 4£29 AF 12800 XOR A

40M C9 12050 RET 4£2A 2F 12810 CPL
40AB 3£02 12060 NOERR LD A,' 4E28 COJl4E 12820 CALL FIXPTS

40AD C9 12070 RET 4£2£ 08 12830 EX AF,AF'

40A£ 215B4F 12080 ERRORS LD HL,EHSGs 4£2F 09 12840 EXX
40Bl C3814C 12098 JP ERROR3+4 4E30 C9 12850 RET
40B4 7E 12108 INSERT LD A, (HL) 4EJl 2AF24£ 12866 FIXPTS LD HL, (NXTLPT)

40B5 F£20 12110 CP 0 0 4E34 5E 12870 FIXPTI LD E, (HL)

40B7 2003 12120 JR NZ,INSRTI 4£35 23 12880 INC HL
40B9 23 121311 INC HL 4E36 56 12890 LD 0, (HL)

4DBA l8F8 12140 JR INSERT 4E37 B7 12900 OR A
4DBC 8605 12158 INSRTI LD D,S 4E38 2813 12911J JR Z,AODON
40BE 0021774F 12160 LD IX, hSCIIN -tE3A IB 12920 DEC D'
4De2 007E00 12178 INSRT2 LD ~, !IX+0} 4E3B 72 12!H8 FIXPT2 LD (HL) ,0
40C5 FE211 12180 CP 4E3e 2B 129411 DEC HL
4DC7 211114 121911 JR HZ,INSRT3 4E30 73 129511 LD (HLl,E

Li$/ing J cominuts
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Listing J continued
4F29 llO 13720 EMSG3 CEFS '0'4E3£ 05 1296" PUSH DE 4F2A 47 13738 DEFM. 'GOTO/GOSUS missing line fl

4ElF Cl 129711 POP BC 4F43 liB 13740 DEFB ,
4E43 EB 12960 EX DE,HL 4N4 58 13750 EMSG4 DEFM 'Parameter not numeric'
4EU ED5BF84E 129911 LD DE, (PEND) 4FS9 BO 13760 DEFS '0'4E45 Cn994C 1380ll CALL COHPAR 4FSA 110 137711 OEFS ,
4E48 011 130Hl RET NC 4PSa 00 13780 EMSG5 DEFB '0'4£49 CS 1392" PUSH BC 4FSe 55 13190 DEFM 'Undefined line I'
4£41'. E1 1303'" rop 'L 4F6C BII 136Bll CEFS ,
4E48 18E7 139411 JR FrXPTl 4F6D 11:127 13aHl POWERS DEFW HlllSl!
4£40 13 13950 ADDON INC DE 4F6F E893 13828 DEFW HHHl
4£4£ 18EB 131160 JR FIXPT2 4F71 6400 1383l! DEPW '"4£59 0021924£ 131170 OPTION LD IX,MSGI 4F73 BAllI! 13840 DEFW 10
4£54 FD21EA4E 13088 LD IY,BLINE 4F75 01BIl 13850 PEPII' 1
4E58 9604 13090 LD B,4 BilllS 13860 ASCIIN OEFS 5
4E51'. CS 1311HI LOOPOP PUSH BC 4F7C C37344 13870 PATCHC JP BASIC
4E5B D06E00 13110 LD L,{IX+0) 4473 13880 BASIC EQU 4473H
4E5E D066lH 13120 LD H, (IX+1) 4895 13890 CHECK 1 EQU 4895H
4E61 CDA728 13130 CALL 28A7H 440F 13900 ORO 440FH ,SET COMMAND ADDRESS
4E64 2AA740 13140 La HL, (40A7H) 440F F541'. 13910 OEFW START7
4E67 2B 13150 DEC 'L 02B2 13920 END 02B2H
4E68 2B 13160 DEC 'L 00008 TOTAL ERRORS
4E69 C00905 13170 CALL 8509H
4E6C AF 13188 XOR A
4E60 B0 13190 OR B
4E6E 2880 13200 JR Z,NEXTOP
4E78 C05A1E 13210 CALL lE5AH
4E73 7A 13220 La A,D
4E74 B3 132311 OR E
4E75 2812 13240 JR Z,ERROR4 Program Listing 4
4E77 FOBB8 13250 LD {IYHI} ,E
4E7A F072111 13260 LD {I'l+I} ,0
4E70 0023 13270 NEXTOP INC IX 13930 NODOS80-D FUNCTIONS
4E7F 0023 13280 INC IX 13948 DUAL, ROUTE, SINGLE KEY ENTRY, OEBOUNCE
USI F023 13291il INC IY 13958 SORT, AUTO EDIT, SINGLE STEP BASIC
US3 F023 1338i1 INC IY 13960
4E85 Cl 133Hl ro. BC 13978 DUAL AND ROUTE
4E86 1002 13321il OJNZ LOOPOP 13980 THOMAS L. QUINDRY, NEW CODE
U88 C9 13331il RET 4F7C 13990 ORO 4F7CH
4E89 21444F 13340 ERROR4 LD HL,EMSG4 4F7C 2A!E48 14000 PATCHC LD ilL, (4i1lEH) ;VIOEO DCB
4EBC C01'.72B 13350 CALL 2BA7H 4F7F 22B24F 140H1 LD (VIDEO+1) ,HL
4E8P Cl 13360 POP BC 4Fa2 2A2641il 14020 LD HL,{4026H} ;PRINTER DCB
4E90 18C8 13370 JR LOOPOP 4FB5 22054F 14038 LD (LPRINT) ,HL
4E92 9A4E 13380 AMSG1 OEFW MESal 4F8B C31D53 14040 JP CLENUP
4E94 AD4E 13390 OEFW MESG2 4F8B C0994F 14050 OUALON CALL OUALOF
4E96 B04E 13488 OEFW MESG3 4FeE COM4F 14060 CALL PRSTAT
4E98 034E 13410 DEFW MEBG4 4F91 C0 14070 RET N'
4E9A 00 13428 HESGI OEFB '0' 4F92 21AE4F 14089 LD HL,DUAL
4E9B 45 13430 OEFM 'Enter start line ' 4F95 221E40 14990 LD (401EH) ,HL
4EAC 99 13440 OEFB , 4F98 C9 14100 RET
4EAD 45 13459 MEBG2 OEFM 'Enter end line ' 4F99 2AB24F 14110 DUALOF LD HL, (VIDEO+1)
4Eac 00 13460 OEFS , 4F9C 221E49 14120 LD (4il1EH) ,HL
4ESO 45 13470 MEBG3 OEPM 'Enter new start line ' 4F9F 2AD54F 14130 LD HL, (LPRINT)
4E02 09 13480 OEf'S • 4FA2 222640 14140 LD (4026H) ,HL
4E03 45 13490 MESG4 OEPM 'Enter increment ' 4FA5 C9 14150 ReT
4EE3 00 13500 DEFa • 4FA6 3AE837 1416il PRSTAT LD A, (37E8H) ;PRINTER STATUS
4EE4 1il1il01il 13510 INDEX DEFW , 4FA9 E6F0 14170 AND 0F0H
4EE6 01il01il 13529 LINECT DEFW • 4FAB PE39 14180 CP 30H
4EE8 ell 13539 ONrLAC OEPa , 4FAD C9 14190 RET
4EE9 09 13540 GOrLAG DEFS • 4FAE COB44F 14200 DUAL CALL LPR ;OUTPUT TO PRINTER AND VIDEO
4EEA 0900 13550 aLINE DEFW •4EEC 01il00 13561:'1 ELINE OEFW • 4FB1 C30000 14210 VIDEO JP 9000
4EEE eB9B 1357il SLINE DEFW , 4F-B4 F5 14229 LPR PUSH AF ;LINEPRINTER FILTER
4EFe 0gee 13580 INCR3 OEFW • 4FB5 05 14230 PUSH DE
4EP2 01100 1359B NXTLPT DEFW , 4FB6 79 14249 LD A,C
4EF4 0001l 13600 CURLIN DEFW • 4FB? FEIlE 14258 CP 14
4EF6 11000 13611l CURLPT DEFW , 4FB9 280D 14269 JR Z,NOPRT
4EF8 0000 13620 PEND OEFW • 4FBB FE0F 14271l CP 15
4EFA 110 13630 FINI OEFB 'DH 4FBD 2809 14280 JR Z,NOPRT
4EFB 46 13640 DEFM 'Finished' 4FBF FE7F 14299 CP 127
4F03 110 13651l DEFa , 4FC! 3882 14300 JR C,PRT
4F04 00 13661l EMSGI DEFa '0' 4FC3 3E29 14310 LD A,20H
4Fil5 4C 13670 OEFM 'Line t too large' 4FC5 C03600 14320 PRT CALL 003BH
4F1S Illl 13680 OEFB , 4FC8 01 14330 NOPRT rop DE
4F16 00 13690 EMSG2 DEFB '0' 4Fe9 F1 14340 POP AF
4F17 52 13700 OEFM 'Range value error' 4FCA C9 14350 RET
4F28 00 13711l DEFB , 4FCB C0994F 14360 PRDO CALL DUALOF ;ROUTE PRINTER TO DISPLAY

Listing 4 conlinues
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'" Listing 4 cominued0

• SeAD ile 1511'1 DErB ,
4FeE: 21E54F 14370 LD HL,VID SCAt 41 15120 LM DEFM. 'ASC( ,

g; 4FDI 22264e 14380 LD (4ll26H) ,HL 50B2 00 15139 DEFa ,
s: 4FD4 C9 14390 RET 511B3 4E 15141l LN DEFM 'NEXT'

4FDS 0l:Hl0 144ee LPRINT DEFW 0e00 5llB7 ee 15150 DEFB ,
i) 4rQ7 CD994F 144111 DOPR CALL DUALOr ;RQUTE DISPLAY TO PRINTER 5058 50 15160 LO DEFM 'POKE',

4FDA CDA64F 1442e CALL PRSTAT seac 00 15170 DEFB ,
,0

"
4rOD CII 1443 [j RET "' SeaD 50 15180 LP DEFM 'PEEK( I

~
4rQE 21B44F 1444'<1 LD HL,LFR 51lC2 011 15190 DEFB ,

~ 4rEl 221£411 144Se CO (41l1EH) ,HL S0C) 4e 1520e LQ DErM 'LEFT$( I

~. 4FE4 C9 14460 RET SeC9 '''~ 15211l DEPB ,
4n::5 F5 14470 VIC PUSH AF ;VIDEO ROUTINE SeCA 52 15220 LR DErM 'RETURN'

;; 4FE6 05 144811 PUSH DE 50011 00 15230 DEFS ,
~ 4FE7 7Y 14490 CO A,C SeDI 47 15240 LSI DEFM 'GOSUB'

-;;> 4rES CD3300 14500 CALL 0033H 50D6 00 152511 DEFB ,
<0 4FEB D1 145le '0' DE 511D7 54 1526e LT DEFM 'TAB( ,

"'
4FEC Fl 14520 '0' AF 5eDB ell 1527e DEFB ,

'" 4FED C9 1453 e RET 511DC 55 15280 LO DEPM 'USING'
145411 SINGLE KEY COMMAND ENTRY ADAPTED FROM 5eEl 011 152911 DEFB ,
145511 UNIKEY 50E2 53 1531111 LV DEPM 'STRING$ ( ,

14s61l ; ROWLAND ARCHER JR, S0 MICRO, SEPT se, P76 50EA 00 ls3le DEPB ,
4P£E 2A1640 14570 PATCHS LD ilL, (401611) ;KEYBOARD DCB sOEB 4D 15320 LW DEFM '1'110$( ,

4PF1 Es 14580 PUS II HL slIPII 90 ls331l DEF8 ,
4FP2 2ACCsl 14590 LD ilL, (KEYDR1+1) s0Fl 53 15340 LX DEFM 'SET( ,

4FFs 221641l 146lHl LD (4IH611) ,ilL s0Fs 00 lS3se DEP8 ,
4PP8 E1 146Hl 1'0' HL s0F6 54 15361l LY DEFM 'THEN'
4FF9 22eC51 14620 LD (KEYDR1+1) ,ilL s0PA 110 15370 DEF8 ,
4FFC 22AP51 14630 LD (KEYDR2+1) ,ilL sOF8 52 15380 LZ DEFM 'RESET( ,
4FFF C37344 14640 "' BASIC SHU 00 15390 DEPB ,
5lHl2 3ECD 14650 BOUNCE LD A,0CDII ;GET DELAY 5lO2 3A6650 154011 ONESTR LD A, (OSFL1\.G)
se04 320851 14660 LD (DEBOUl) ,A 5105 B7 15410 OR A
51107 32AB51 14670 LD (DEBOU2) ,A 5lO6 2078 15420 JR NZ,SUBST
50lJA 211E50 146811 LD IIL,DELAY 5108 lS01 15430 DEBOU1 JR KEYDR1
5000 2211951 14690 LD (DEBOU1+1) ,ilL 5111A 00 15440 NO'
50Hl 221\.C51 147110 LD (DEBOU2+1) ,ilL S10S CD0251 154511 KEYDR1 CALL ONESTR
51113 C9 14710 RET 5111E 322450 15460 LD (KEEPER) ,A
5014 2118111 14729 NOBOU LD HL,1I11811 ;NO DELAY 5111 3A4038 15470 LD A, (384011) ;CIIECK FOR DOWN ARROW
5017 220851 14730 LD (DEBOU1) ,ilL 5114 FElO 15480 C' 16
501A 22A851 14749 LD (DE80U2) ,ilL 5116 3A2450 15490 LD A, (KEEPER)
501D C9 14750 RET 5119 2804 15500 JR Z,ARROW
501E C5 14760 DELAY PUSH BC 511B B7 15510 OR R
501F 010002 14770 LD 8C,0200H 511C e8 15520 RET Z
5022 e1 14780 1'0' eo SlID 1808 15530 JR ARROWI
5023 C9 14790 RET 511F 31\.4038 15540 ARROW LD A,{3840H)
5024 00 14800 KEEPER DEFB , ;SAVE KEYBOARD ENTRY 5122 B7 15550 OR R
5025 52 14810 USTR DEPM 'RUN' 5123 20PA 1556B JR NZ,ARROW ;MUST RELEASE
5028 liD 14820 DEFB 'DH 5125 3E11\. 1557'1 LD A,lAII
5029 00 14830 DEFB , 5127 322450 15580 LD (KEEPER) ,A
0038 14840 REST DEFS 59 512A 3A8038 155911 ARROW1 LD A,{3880H}
51'65 00 14850 DEFB , 512D B7 15600 OR R
5066 110 14860 OSPLAG DEF8 , 512E 3A2450 156lO LD A, (KEEPER)
5067 110110 14870 OSPTR DEFW , 5131 C8 15620 RET Z
5069 50 14880 LA DEFM 'PRINT@ , 5132 31\.4038 15630 LD A,{3840H)
S06F 00 148ge DEFB , 5135 FE02 15640 ce 2
se70 45 14900 LB DEFM 'ELSE' 5137 2858 15650 JR Z,DEFINE
SIl74 00 14910 DEFB , 5139 3A2450 15660 LD A, (KEEPER)
5075 43 14920 LC DEPM 'CIIR$( , 513C FEIA 15670 ce lAH ;DOWN ARROW
5117A 00 14930 DEFS , S13E 2815 15680 JR Z,SUBMOD
S07B 44 14940 LD DEFM 'DATA' 5140 31\..2450 15690 LD A, (KEEPER)
SlnF 00 14950 DEFS , 5143 CSAF lS7011 RES 5,A

SIlBO 52 14960 LE DEFM 'RIGHT$ ( , 5145 FE29 lS711l ce 41
50B7 01' 14970 DEFB , 5147 31\.2450 15720 LD 1\., (KEEPER)
SllB8 46 149811 LF DEFM 'FOR' 514A D8 lS7311 RET C
5088 llll 14990 cEPB , S14B CBAP 1574'1 RES 5,A
50se 47 15000 LG DEFM 'GOTO' 514D FESS 15750 ce 5BH
51'90 00 15010 DEFS , S14F 3A24S0 15760 LD A, (KEEPER)
5091 52 15020 LH DEFM 'RND( , 5152 3801 1577'1 JR C,SUSMOD
5095 00 15030 DEFS , 5154 C9 lS7B0 RET
5096 49 15040 LI DEFM 'INPUT~ , 5155 £5 15790 SUBMOD PUSH HL

S09C 90 15050 cEFS , 5156 3A2450 15800 LD A, (KEEPER)

509D 52 1506B LJ DEFM 'READ' 5159 FE1A IS811l " '" ;DOWN ARROW
50A1 00 15070 DEFS , SlSB 2e05 15820 JR NZ,KE'lWR
S0A2 49 15080 LK DEFM 'INKEY$ , 515D 2125511 15839 LD IIL,USTR
SilAS 0e 15090 DEFB , 5160 1815 15840 JR SRCHDN
50A9 4C 15199 LL DEFM 'LEN( , 5162 216950 15850 KEYWR LD HL,LA

5165 3A2450 158611 LD A, (KEEPER)
516B CBAP 15870 RES 5,A
516A D641 lSB80 SUB "" Listing <I ront;nuf'S
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AI/lilable from your fal/onte software dealer ()( directly from Mdbourne
House STRIKE FORCE IS joy1bck compatible and inclUdes a color booklet.
• 16K1RSModellJ!1I cassehe 515.95
• 32K lRS Modeilltli protKled diskette 519 95

Write fOf complele utaloSue Other arcade Sames currently available
indlKle PENE1'RAlOR (see revieW in september 80 MICro) and GOBBlEMA
a game ItUaranleed 10 drNe you bafldnas.

Dealer enqu.nes welcomed

Please add Sl 50 per Older lor shlppinS. forergn orders add 56.00. Calif
residents please add 6... sales tax Visa, Mastercharge accepted - wnte
in WIth card number and expiration date.

FORCE, stretching your skills and imagination beyond
this planet. is undoubtedly the fastest and most complex
game you will ever seel

VISA/MC order phone: 615·361·3738
Trada orders: 800·251·5900
Ask tor Melbourne House Operator

IWJ
THE ULTIMATE CHALLENCEI
STRIKE FORCE is the ultimate challenge in arcade
action - bent on destroying your concepts about
game software!
You'll need iron resolve and nerves of steel to go forth
and defend a world of vulnerable cities under relentless
alien attack. You are the mighty warrior·saviour of these
cities! Armed with rapid.fire missiles. long range radar
and incendiary star·shells you'll need breathless speed
to combat all the bombers. escorts, fighters and missiles.
Your force field may give you temporary relief, but
watch outl
Skill, cunning. lightning fast response and a keen sense
of strategy are not just important - they're imperative to
your life and the lives of millions of city dwellers! STRIKE
Melbourne House Software Inc.
Orders to: Dept CS
347 Reedwood Drive, Nashville, TN 37217



Listing -4 conti/lutd

516C B7 15899 OR A
5160 2808 15999 JR Z,SRCBDN
516F 47 159111 LO B,A
51711 7E 15929 NXTC LO A, (HL)
5171 23 15930 INC HL
5172 a7 15940 OR A
5173 211FS 1595S JR NZ,NXTC
5175 lIF9 159611 OJNZ NXTC
5177 2267511 159711 SRCHON LO (DSPTR) ,BL
517A 3EU 159811 "TKO LO A,1
517C 3266511 159911 LD IOSFLAG),A
517F El 161J1111 pop HL
51811 E5 160111 SUBST PUSH HL
5181 2A6750 16828 LO HL, (OSPTR)
5184 7E 16838 LD A,{HL)
5185 87 161148 OR A
5186 21l1J3 1611S9 JR NZ,NOTENO
5188 3266S8 16060 LD (OSFLAG) ,A
5188 23 16979 OOTENO INC HL
518C 226758 16lJ8iJ LO (OSPTR) ,HL
S18F El 16999 pop HL
5198 C9 16U9 RET
S191 3A8S38 161111 DEFINE LO A, (J88SH) ISHIFT KEY
Sl94 87 161211 OR A
519S 3A24S9 16130 LO A, (KEEPER)
5198 21liJ2 16140 JR NZ,OEP
519A 81 1615S OR A
5198 C9 16169 RET
SUC C5 16178 0" PUSH Be
5190 E5 16189 PUSH HL
519E 21E4S1 16198 LD HL,STRTOP
SIAl COOB51 16288 CALL POTSTR
51..... 212558 162111 LD HL,USTR
51A7 8648 16228 LD B,64
51AS1 E5 16239 GET'C POSH HL
SlAA C5 16240 POSH BC
SlAB 18B! 16258 OEBOU2 JR KEYOR2
SlAD 9B 16268 NOP
51AE C00"S 16278 KEYOR2 CALL 089BH
51B1 C1 16288 pop BC
SlB2 El 1629B pop HL
5183 B7 16380 OR A
51B4 28F3 16310 JR Z,GET'C
SlB6 322450 16320 LD (KEEPER) ,A
SlB9 3A4038 16330 LO A, (3B4SH)
51ac rE02 16340 CP 2
51BE 2006 16350 JR NZ,NTENOP
S1C0 3AB938 16360 LD A, (3BBSH)
51C3 B7 16371J OR A
51C4 20IJA 163BIJ JR NZ,ENDDE!"
51C6 3A2450 16391J NTEND!" LD A, (KEEPER)
SlC9 77 16400 LD (HLl,A
SICA 23 16410 INC NL
SlCB C03Ae3 16420 CALL 033AH
SlCE leD9 16430 DJNZ GETC
5100 AF 16441J ENDDEF XOR A
5101 77 16459 LD (HL) ,A
5102 2IF551 16460 LD HL,ENDMSG
5105 cooaSl 16470 CALL PUTSTR
SlOB E1 16481J pop HL
5109 Cl 16491J pop se
S10A C9 16509 RET
SlOB 1E 16510 PUTSTR LD A,{HL)
SlDC B7 16520 OR A
5100 C8 1653S RET ,
510£ C03A03 16540 CALL 033AH
51E1 23 16SSil IHC HL
51E2 18P7 16S6il JR PUTSTR
51£4 00 16578 STRTDF DEPB 'OH
S1E5 44 16580 OEFM 'Define String:'
51F3 80 16599 DEFB 'DH
SIF4 88 16688 OEPB •SIpS 80 16618 ENOMSG OErB 'DH
SlF6 45 16629 OEFM 'End Definition'
52114 00 16630 DEFS 'DH
5285 88 16648 OEPS •16658 , SORT ARRAY STRING ADAPTED PROH

166611 , BUBBLE SORT, THE ASSEMBLY LINE
16678 , WILLIAM BARDEN JR, 8S HICRO, APR 81, P53
16689 , SORT ARRAY STARTING WITH ZERO ELEMENT
16690 , COMMAND IS OF THE FORH CHD-O·,A${iJ}
16789 ARRAY MUST BE DIMENSIONED

5206 C1 16718 SABUBL pop Be
5297 F1 16729 pop AF
5298 01 16739 pop DE
5289 £1 16148 pop HL
S28A E5 16758 PUSH HL
S2iJB 05 16160 PUSH DE
528C P'5 16779 PUSH AF
529D D7 16788 RST I6
528E 07 16799 RST I6
528f FE22 1681'18 CP " , :CHECK FORHAT
5211 2883 168111 JR Z,SABOlA
5213 C3A.824 16828 SABERR JP HA9R
5216 07 16838 SABIJlA. RET I6
5217 FE2C 16848 CP ,
;219 28FS 16858 JR NZ,SABERR
i21B E5 16868 PUSH RL
521C 07 16878 STRING RST I6 IMUST BE (8)
i210 FE3A 16888 CP ':'
,21F 0.1352 16899 JP Z,SABERR
;222 B7 16980 OR A
5223 CA1352 1691i1 JP Z,SABERR
5226 FE:24 16928 CP " '
5228 29F2 16938 JR NZ,STRING
522A 07 16948 RET I6
5228 CF 16958 RST ,
S22C 28 16968 DEFB '('
5220 CF 16970 RET •
522£ 30 16980 DEFB '. '522F CF 1699B RST ,

Listing -4 continues
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the Model Ill. Nodelay removes this
function.

EDT is another toggle command, al
lowing an autoedit function. Using the
shift, enter keys puts you in the edit
mode for the line after that already in
the current line pointer in RAM. The
proper way to use the autoedit func
tion is to specify EDT, then use the
Edit command of Basic for the first
line to be edited. Consecutive lines are
automatically put in the edit mode with
the shift, enter combination. Entering
the EDT command a second time dis
ables the autoedit function. As with
Unikey, you can enable or disable the
autoedit function as often as you like.

"The proper way
to use the autoedit

function is to
specify EDT,
then use the

End command of Basic
for the

first line to be edited. "

SNGL is a toggle command like Uni
key and EDT. Entering the command
allows you to single-step through Ba
sic. You must enter the shift key to
continue operation. A small delay oc
curs before you invoke the next Basic
command. You can enable or disable
this function as often as you like.

Dual or Dual Y routes anything out
put through the Print command to a
printer as well as the video. This com
mand isn't invoked if the printer is not
ready. This avoids locking up comput
ers without printers. Dual disables
the command. You can use these com
mands within a Basic program by tak
ing certain precautions. The Pack utili
ty removes the space between Dual Y
and Dual N, and the command is not
recognized. If the printer is busy when
you invoke the Dual command, it
won't recognize the command. When
the Dual or Dual Y commands are not
recognized, the command disables all
route functions.

The PRDO command routes
LPRINT commands to the video in
stead. This is especially useful when
you don't have a printer or prefer the
text to be printed to video such as when
debugging a program. If you don't



Save more money (and data) with our hard disk drive
Introducing the new, low-priced Winchester hard disk drive
from AM. Electronics. Designed fa put the power of hard
disk data storage within reach of more system owners than
ever before.

More megabytes per buck
Our drive features an unformatted data capacify of 6.7
megabytes, with an average access time of 75 milliseconds.
Up to four drives can be daisy-chain connected for even
greater capacity.

Ready to run with TRS·80
Each drive comes complete with controller board, ST-506
interface, and a DOS Plus 4.0i for complete plug compati
bility with your TRS-80 system.

Quality you can count on
Manufactured from the finest components, the AM.
Electronics hard disk drive has an expected life rating of
five years when used 50% of the time.

Power consumption is unusually low: typically one amp
less than other Winchester systems.

™TAsao is a trademark of Tandy Corp.

The disk and read/write heads are fully enclosed in a
module using an integral air recirculation system with an
absolute filter. You can depend on stable operation and high
reliability in any office environment.

Think of the possibilities
Word processing, large mailing lists, database management,
financial planning and forecasting ... demanding applica
tions like these and many more are now possible-and
affordable-with the new A.M. Electronics hard disk drive.

For more information, or to find the location of your
nearest dealer, please contact: AM. Electronics, Inc., 3446
Washtenaw Ave., Ann Arbor, MI 48104, 313/973-2075,
Telex: 220821 HPC. In Europe, contact A.M. Electronics,
Ltd., 10 Barley Mow, Barley Mow Passage, Chiswick,
London W4 4PH, England, Tel. (01)994-6477, Telex:
8811418.

A.M. ELECTRONICS'"
THE POWER BEHIND THE DRIVES"·



THE SAD PLIGHT OF A FROG. HE FACES WILD DRIVERS AS HE
TRIES TO CROSS THE ROAD. SINKING TURTLES, FLOATING LOGS
AND HUNGRY ALLIGATORS STAND BETWEEN HIM AND HOME. HE

NEEDS YOUR HELP!! ORDER SOON BEFORE ITS TOO LATEf!
SOUND EFFECTS

TOP TE SCORES SAVED ON TAPE OR DISK
TRS-80· MODEL I - III
Disk $19.95 Tape $15.95

Joysticks available for the above program for $39.95

TO ORDER SEND CHECK OR MONEY ORDER OR CALL (517) 542·3280

Visit Our Two
RETAIL LOCATIONS,
"Ill Marshall St.
Litchfield, MI 49252
517·542·3280
886 Ecorse Rd.. Ypsilanti. MI 48197
313482·4424
•Authorized Radio Shack Dealership

_62 DISTRIBUTED EXCLUSIVELY BY DISPLAYED VIDEO
DEALER DISCOUNTS AVAILABLE

WRITTEN BY: Du80ls and McNamara

ADD $2.00 for
Shipping. Add

$1.50 for COD.
Michigan Res. Add 4 percent.

. m5-S0 T,ademuk of the Tandy Corporallon



Extra! Extra!
Insect Fremy . Page 5

Volume 4 All The News That's Fit To ZAP!

Users vote no to the same
OLD ARCADE GAMES

~ft'L-.......
~~

(DV 1982) Blurry eyed users have turned to DISPLAYED
VIDEO to answer their need for new and exciting arcade
games. In response, DISPLAYED VIDEO has announced
eight new programs for the TRS-80* Models I-III. These
arcade type games feature sound, graphics, joystick compa
tibility and are written in machine language for maximum
speed! Both disk and tape versions allow the user to save
high scores, a feature not usually found on casselte based
games. Maze enthusiasts seem to like Ghost Hunter and Killer

Beetles, while gun slingers look toward Insect Frenzy, Jungle
Raiders, Space Shootout, Alien Cresta and Battle Stations for
excitement. A Game that does not fall into these categories
is Happy. It features wild drivers, sinking turtles, and hungry
alligators. These programs are distributed exclusively by
DISPLAYED VIDEO and written by Dubois and McNamara.
Pricing for these programs is $15.95 for tape and $19.95
for disk. Reliable sources inside the company indicate Killer
Gorilla will be available by the time you read this.

TO ORDER SEND CHECK OR MONEY ORDER OR CALL (517) 542-3280

Visit Our Two
RETAIL LOCATIONS:
III Marshall St., Litchfield, MI 49252

'(517) 542-3280
, or
886 Ecorse Rd., Ypsilanti, MI 48197

'(313) 426-5086/(313) 482-4424

*Authorized Radio Shack Dealership DEALER DISCOUNTS AVAILABLE

Joysticks for above programs $39.95
Add 52.00 for Shipping

Add $1.50 for COD
Mich. res. add 4 percent tax

"TII.S 80 i,. tT.,kmuk of ,h~ T.n,ly COTp

Pric~, ,ubj~c' 10 ch.og~ ,,'i,hoUl no,icr
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Listing -I continued

5239 29 1799" DEFS 'J'
5231 El 17819 pop 'L
5232 07 178211 .57 16 ;POIHT HL TO VARIABLE "ME
5233 CDB026 17938 CALL 26BDH ;VARPTR
5236 E5 17848 PUSH 'L
5237 05 17958 POS' DE :STRIHG ADDR&SS HERE
5238 00£1 17868 pop IX
523,. 00£5 1711711 SABBlB PUSH IX
523c DD4EFE 17888 LD C, (IX+254) : (IX-2)
523f' DOUF? 17il911 LD B,(IX+2551 : (IX-I)
5242 9B 17199 DEC Be
5243 FD21lllJiHl 17119 LD Iy,a
5247 cs 17128 SABlJ2' PUSII ,e
5248 DD7EU 17138 LD A, (IX)
5248 87 17148 0' A
524C 2857 17158 J' Z,SAB878
524£ 007£83 17168 LD A, (Ix+])
5251 DD46lHl 17178 LD 8, (IX)
5254 99 17188 SUB B
5255 E044 17198 "EO
5257 4F 17288 LD e,A
5258 rA5E52 17219 JP M,SABe30
525B 004603 17220 LD B, (IX+3)
525E: 006E01 1723111 SABIlI31l CD L, (IX+1)
5261 0066112 172411 LD a, (IX+2)
5264 005EIl4 172511 LD E, (IX+4)
5267 0056115 172611 LD 0, (IX+5)
526A E5 17278 PUSH 'L
5268 05 17288 PUSH DE
526C 007E03 17298 LD A, (Ix+3)
526F 87 17398 OR A
5278 2084 17318 JR NZ,SABlI48
5272 01 17328 pop DE
5273 E1 17338 pop 'L
5274 18lJ 17348 J' SAa060
5276 Ill. 17359 SAB848 LD A, (DE)
5277 " 17360 SUB (ilL)
5278 e044 17378 'EO
527A 2085 17389 JR HZ,SAB858
527C lJ 17399 ,"e DE
5270 23 17408 I.e 'L
527£ 18F6 17418 OJ"' SAB848
5288 79 17429 LD A,e
5281 01 17438 SA8958 pop DE
5282 £1 17448 pop 'L
5283 B7 17458 OR A
5284 281F 17468 JR Z,SA8878
5286 FAA552 17478 JP /II.,SAB878
5289 007584 17480 SABIl60 LD (IX+4) ,L
528C 007485 174911 LD (Ix+5) ,Il
528F 007301 17501:1 CD (IX+1) ,E
5292 007202 17510 LD (IX+2) ,0
5295 007E00 17520 LD A, (IX)
5298 004603 17530 LD B, (IX+3)
529B 007703 17548 LD (IX+3) ,A
529E 0070811 175511 LD (IX) ,B
52A1 F0214880 1756e LD IY,40H
52A5 C1 17570 SABe7e pop Be
520\6 0023 17580 SAB880 I.e IX
52A8 0023 17599 I.e IX
52M 0023 17691:1 I.e IX
52AC 08 17618 DEC Be
52AD 78 17620 LD A,B
52A£ B1 17638 0. e
52AF 21:196 17648 J' NZ,SAB028
52B1 FOES 176se PUSH IY
52B3 Fl 17660 pop AI'
52B4 OOEI 17678 pop IX
5286 211112 17688 JR NZ,SA8898
52B8 188e 1769ll JR SABlnll
52BA El 177118 SAB898 pop 'L
52B8 Fl 17718 pop AF
52BC 01 17129 pop DE
5280 Cl 17738 pop Be
52B£ C9 17748 RET

17758 , AUTO EDIT
17768 , DAN ROLLINS, 88 ""ICRO, PEB 81, PH4
17778 <SHIFT><ENTER) TO ACTIVATE

52BF 3AAF41 17788 PATCHA LD A, (41AFH)
52C2 FS 17798 PUSH AI'
52C3 2AB041 17800 LD HL, (4180H)
52C6 ES 17810 PUSH NL
52C7 3ADE52 17820 LD A, (STOREA)
52CA 32AF41 1783e CD (41AFH) ,A
52eo 2ADr52 17843 CD HL, (STOREA+1)
5200 22B041 17 850 LD (41B0H) ,HL
5203 El 17868 POP RL
5204 Fl 17870 pop AF
5205 320£52 1788e LD (STOREA) ,A
5208 220F52 17890 LD (STOREA+1) ,ilL
520B e37344 17988 JP BASIC
520E C3E152 17918 STOREA JP ATOEOT
52£1 3A81:138 17928 ATOEOT LD A, (3888H) ;CHECK SHIFT KEY
52E4 B7 17938 0. A
52E5 28F7 17940 J' X,STOREA
52E7 ED5BEC48 17950 LD DE, (40ECH) :CURRENT LINE POINTER
52EB lJ 179611 I.e DE
52EC C02CIB 17978 CALL IB2CH ;GET ADDRESS FOR LINE NO.
52EF C5 17988 PO," RC
5lFll £1 1799l!1 pop 'L
52Fl 23 1811eIJ "C 'L
52F2 23 181118 I"e 'L
52F3 CD3F18 181128 CALL IB3FH ;LO HL, (HL) '0' ROUTINE
52F6 C3662E 188311 JP 2E66H ,JU"P WITHIN EDIT

18848 , SINGLE STEP, 88 APPLICATIONS
181158 , DENNIS KITSZ, 88 "ICRO, AUG 88, p28
18860 , SINGLE STEP THROUGH A 8ASIC PROGRAM

52F9 2Al!I441:1 181171:1 PATCHB LD HL, (4804H)
52FC ES 181180 PUSH 'L
52FD 2AIB53 188911 LD HL,{STOREB+1}

Lisling <I ronlinut$

,130*® TAS-SO is. tradefTWIrk of Tandy Corporation

***********
* ** PLEASE *
* ** ** Give Us ** A Chance to Save ** You the Largest ** Amount Possible on *
t TRS-807M t* Products ** Get Your Best ** Price - Then Call Us ** 1-800-762-6661 ** 1ft OUR PRICES t* Start* at a 15% Discount t
* ** ** ** ** ** ** ** SAVE *
* ** ** ** **

*We also handle *
VIC-20 *

Okidata - Atari *
RAND'S t

COMPUTER CORNER *
101 W. FRY BLVD. *

Sierra Vista, Az. 85635 *
In State 602-458-2477 *

*************
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Lisling 4 conllnued

5300 220440 18100 CD (4004H) ,HL
5303 E1 18110 POP HL
5304 221B53 18120 CD (STOREB+l) ,ilL
5307 C37344 18130 JP BASIC
530A F5 18140 STARTB PUSH Af
5308 e5 18150 PUSH BC
530C 3A8038 18160 LOOPB LD A, (388011)
530F A7 18170 AND A
5310 28FA 18180 '" Z,LOOPB
5312 0HlU0 18191l LD BC,1000H ;DELAY
5315 CD6lH10 18200 CALL 0060H
5318 C1 18210 POP BC
5319 f1 18220 POP Af
531A C30A53 18230 STOREB JP STARTB

18240 CLEAN UP
18250 SET POINTERS FOR BASIC
18260

5310 214653 18270 CT,ENUP LD HL,CLENO 4JBE 0652 18490 DEf'\>' SABUBL
5320 3A2501 18280 LD A, (0125H) 44r'3 18500 ORG 44f'311
5323 FE49 18290 CO 49R ;CHECK IF MODEL '" 44F3 EE4f' 18510 DEFW PATell8
5325 2004 18300 '" NZ ,CLENI 44FA 18520 ORG 44FAH
5327 22A740 18310 LD (40A7ll) ,111. ;BUFFER POINTER 44FA 02511 18530 DEFW BOUNCE
532A 24 18320 INC H 45113 185411 ORG 4511311
532B 3600 18330 CLENI LD (ilL) ,ll 45113 1450 18550 DEFW NOBOU
5320 23 18340 INC HL 4508 18560 0'0 4508H
532E 22A440 18350 CD (40A4H) ,Ill. ;BASIC START 4508 Bf'52 18571l on'w PATCHA
5331 227944 18360 LD (BAS) ,Hi- 450E 18581l DHG 4501::H
5334 36110 183711 CD (HI.) ,0 4511E F952 18590 DEf'W PATCllB
5336 23 183811 me HL 4516 186011 ORG 4516H
5337 3600 18390 CD (HI.) ,e 4516 994f' 1!J611J DEf'W UUALOI'
5339 23 18400 me HL 451E 186211 0'0 451EH
533A 22F940 18410 CD (40F9H) ,ilL 451E 8B4F 1863e DEFW DlJALON
533D 22FB40 18420 CD (411FBII) ,Ill. 4524 18640 0'0 4524H
53411 221-'040 18430 CD (40FDH) ,ilL 4524 8B4F 186511 DEFW DUALON
5343 C37344 1844e Jf BASIC 452A 186611 ORG 452AH
5346 eo 18450 CLEND DEl'1J R 452A CIHf 18670 DEF\>' PROG
4473 18460 BASIC EQO 4473H 4530 186811 ORG 4530H
4479 18470 B'S EQU 4479H 4530 D74F 186911 DEFW DOPR
43B£ 18480 DRG 43BEH ;SET COMMAND ADDRESSES 43110 18700 END 43\HIH

computing experience.•

Tom Quindry, a Defense Depart
ment employee, lives af 6237 Wind
ward Drive, Burke, VA 22015.

... 442

SMALL

r~~DERS
SMALL TIME USER'S GROUP

BULLETIN BOARD
- $39.95-

CHECK or MONEY ORDER or COD
Freedom FlnancHlI Enterprises of Washington, Inc.
3601 Carriage Or. Raleigh, NC 2761291g·782·9662

• ENTRY/EXIT TERM/HOST Via Interrupt Handler
• HEX TRANSLATION ot ReV 1\ XMIT DATA
• TRANSMIT/RECEIVED Data Contonually D,sptayed
• Adlustable SPLIT SCREEN FULL DUPLEX Ope-rat,on
• BINARY and ASCII fiLE Handhng Capab,ht,es
• ASClllTranspafent BINARY f,te) Handling
• CTRL CODE SUPPORT Irm KBO or XMIT/RCV BUf
• Addit'onal CONV PROGRAMS are NOT REQUIREO
• DISK 0' TAPE to the TRANSMlTfRECEIVE BUfFER
• TRANSMIT/RECEIVE BUFFER to DISK or TAPE
• DISK to TAPE 0' TAPE to DISK ALL Fltf> Types
• AUTOMATIC CLEAN UP ot RECEIVED ASCII f,les
• HEX to DECIMAL CONVERSION Fmrn Any USER PrC9
• UPPER/LOWER CASE DRIVER w,th KEYBD Toggle
• IEXT SPOOL BUFFER for VIEWING or PRINTING
• EXIT/RETURN to DOS. BASIC 0' Other USER Prog
• HOST May Run MACH LANG Of BASIC Programs
• HOST You May UPtON LOAD All FILE TYPES ",the

HOST From Any REMOTE TERMINAL 0' SYSTEM
• HOST MODE has PASSWORD PROTECTIQN ,I Des.red
• VERSION Runs on MODEL 1 1\ 3. TAPE orDISK.48K

TERM/HOST VER 1.5 (c)1 982
- $34.95-

LOOKING
FOR

• Summrl about 200 USERS. IDEAL 10rLOCALCLUBS
• Gf>ne,al. ClUb, and Contidennai PASSWORD Prot
• EASY, USERORIENTED,complete UP/DOWN 1000fllng
• Auto Contog 1o, N/711, N/8/ \. Ell/I. or EiS/1
• The BELOW TERM/HOST req. tor BULLETIN BOARO

Sertal Line Anallzer
Plugs into TRS-80 color computer Rom
Pack port Displays EBCDIC, ASCII, Binary
and HEX at 50. 75,110,134.5,150,200,300.
6I:Xl, 1050, 1200, 1800,2000,2400,4800.9600.
19200 Baud, Baud rates can besphtovertwo
channels. Analizer is async and supports
computer/mOdem/terminal/pri nter appl ica
tions or trouble shooting. Industrial serial
anahzers sell for 3000 and up, New techno
logy allows us to sell it for $199,

EPROM Programmer,
Read and program EPROM on the TRS-80
color computer, for $80.

EPROM Board.
Board with sockets and support chips allow
you to plug in your own EPROM and e~ecute

them on the color computer, for $30.
Tape map utility .
Displays iRS-80 tape file information: File
name, file type, gap information, start ad
dress, load address and data blocks. $15.

Tape save utility
4K color computers can save machine code
or binary files on tape with this utility, $15.

Muslc1.
Simple note entry using loystick on lRS-80
color computer Supports whole notes
through thirty-seconds and 11 keys. Can
save music scores and recall them later to
play or to change Easy to use, $30.

Add $1 :50 tor post. and handlg. PrIces subject
to change. WI residents add 5% sales 18ll..

concept.
I applaud the original authors for

their work. With [his program, you
will get a compilation of utility pro
grams that I wish I had earlier on in my

have a primer you may want to keep
the Dual command as a function. You
would also have to eliminate this com
mand as part of that set. PRDO is a
very useful function and is well worth
the memory used by all the route func
tions. The Dual N command turns off
this function. The same precautions
apply as for the Dual commands.

The DOPR command routes Print
commands to a printer. As with
PRDO, Dual N turns off this function
and the same precautions apply. Only
one command, Dual, PRDO, or
DOPR, is enabled at a time-the last
command entered.

Hex, octal, and decimal conversion
is accomplished by the &H, &0, and
&D commands, respectively. For ex
ample, executing PRINT &D255,
PRINT &HFF, or PRINT &0377
return the value 255 to video. The &D
function i" especially useful for convert
ing integers above 32767 to their signed
value. For example, PRINT PEEK
(&D4(XXX)) is equivalent to PRINT
PEEK( - 25536) and lets you avoid
computing the negative value. The
largest values allowed for the three
functions arc &H FFFF, &0177777, and
&D65529

Well, there you have it! Many of the
commands work in a slightly different
fashion than intended by the original
author. The Unikey function required
extensive modification to work with
the Model III as well as the Model I.
The DEFUSR and USR functions are
very loose derivatives of the program
presented by the original author of the

.... See L,st of Advertisers on Page 563 80 Micro, Anniversary 198::! • 127



HOME/HOBBY

Storm Tracker
by Charles C. Williams

Lisling coru;nues

Program Listing

Forecast the landfall coordinates of an on
coming tropical storm or hurricane to see how
much danger the storm poses to you. .

109 CLS:N=0:X=8:yE0
101 PRINTTAB(12)-:::HURRICANE TRACKING SYSTEM:::
192 PRINTTAB(12)-.********* ALLEN ***** ••••• 
103 PRINTTAB(12)-LONGITUDE 'XI •• LOG LATITUDE 'y'.
184 PRINTTAB(12)- M = NUMBER OF (X,Y) DATA SETS -
105 PRINTTAB(12)- CHARLES C WILLIAMS
196 PRINTTAB(12)- COPYRIGHT 1980
197 INPUT -M=-;M
108 CLS
199 READ x, Y
110 O=O+X
111 P"P.. (X·X)
112 O=O.. (X*Y)
113 S"S+Y
114 T=T+(Y*Y)
115 N=N+l
116 IFN=MTHENl17 ELSEle9
117 U=«O*M)-(O*S»/(M*M)
118 V=«P*M)-(O*O))/(M*M)
119 W=«T*M)-(S*S))/(M*M)
120 B=U/V
121 A=«S/N)-(B'O/N»

top. For example, you would enter your
data as follows:

995 Fiflh data set
996 Fourth data set
997 Third data set
998 Second data set
999 First data set

The computer scans the data from
the top down, line by line. Your value
for M tells the computer how many data
sets to read. When it reads M sets, it
goes about its other chores.

With the data entered in reverse, and
with a constant value for M (e.g.,
three), you can see that on the third day
your computer will read the third, sec
ond, and first data sets. On the fourth
day it will read the fourth, third, and
second data sets. On the fifth day the
data scan involves the fifth, fourth, and

data into the program. The program
computes a least-squares formula for
the longitude and latitude and the
latitude for a given longitude, and plots
the curve points included in the compu
tation and the predictive curve based on
the input data.

The input value for M controls the
depth of the data scan. When you are
tracking a storm with the computer
using the weather advisory's coordin
ates, you enter the longitude and
In(logJ latitude data sets in reverse
order. In the data stack the first data are
on the bottom and the latest data at the

The Key Box
Models I and III
16K RAM
Cassette or Disk Basic

This computer program forecasts
landfall coordinates of an oncom

ing tropical storm or hurricane. The
program supplements the hurricane
watches and warnings issued by the
weather bureau and gives you a clearer
picture of just how much danger the
storm poses to you.

You enter the coordinates of the
storm, longitude and In(lo&) latitude
(the weather service furnishes these), as

1001 DATA 90.0, 3.295837
1002 DATA 90.5, 3.295837
1003 DATA 91.0. 3.277145
1004 DATA 91. 2. 3.269569
1005 DATA 91. 5. 3.265759
1006 DATA 92.0. 3.265759
1007 DATA 92.5. 3.265759
1008 DATA 93.5. 3.258097
1009 DATA 94.3. 3.254243
1010 DATA 95.4. 3.242592
1011 DATA 96.0, 3.218876
1012 DATA 96.6, 3.194583
1013 DATA 98.0, 3.178054
1014 DATA 97.5, 3.182212
1015 DATA 98.2. 3.161247
1016 DATA 98.5, 3.157000
1017 RETURN
1018 GOTO 1018

Fig. I. Dala for Anita
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Charles Williams can be reached at
Number 14,5320 Auden, Houston, TX
77005.

third sets. This gives you a moving scan
with M data-set depth. You may vary
the depth of the scan by changing the
value for M. A large M gives a more
generalized analysis. A smaller M
makes the analysis more sensitive to
path change.

After you enter a value for M, the
computer asks for the selector value D.
If you press I the computer then asks
for a value of x, the longitude coordin
ate. The value for x is the longitude of
the possible landfall area. For the
western Gulf a value of 97 is suitable.
The computer then determines a lati
tude value using the data you have in
put. This gives you the coordinates of
the landfall based on the measure
ments made at that point in time.

Each point you determine is like a hit
on a target. If the storm is well organ
ized and consistent, you will have a
tight group of points and a good idea
of where the storm will landfall. If the
storm is disorganized and erratic your
group of points could spread all over.
Even so each landfall point you deter
mine is the best guess that can be made
at that point in time and for the data
input to the computer.

If you enter a value of 2 for D the
computer plots the points that have
been included by the value for M. If
you enter a value of 3 for D the com
puter plots a total curve based on the
input measurements.

The program also computes R, a
measure of the correlation between the
computer analysis and the actual data.
R measures the goodness of fit and
gives you an idea of how accurate your
measurements are.

The Program Listing contains the
complete program including data from
hurricane Allen. Figures 1 and 2 con
tain the data for hurricanes Anita and
Henri. If you want to analyze these
hurricanes replace the data from lines
1001 and on in the program listing with
the data from the figure for the hur
ricane you are interested in.

The computer analysis of Allen was
hard to believe. At longitude 89, a little
past Yucatan, the predictions had an
85 percent probability. By longitude 91
they had reached 90 percent probabili
ty. By longitude 94 the probability was
98 percent and rising. The latitude
predicted at longitude 91.4 (25.8) was
within .1 degree of the actual landfall
coordinate (25.9) longitude 96.9.•

93.0,3.068053
94.0,3.044522
94.0,3.020425
94.3,2.995732
94.0,3.020425
95.0,3.044522
95.2,3.058707
95.8,3.058707
95.7,3.077312
96.2,3.063391
95.5,3.068053
95.0,3.044522
94.5,3.068053
94.5,3.068053
94.0,3.044522
93.5,3.044522
93.0,3.044522
92.5,3.044522
93.0,3.09U42
92.5,3.09U42
92.5,3.091042
92.0,3.113515
89.5,3.238678
89.0,3.238678
88.0,3.258097
87.5,3.269569

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
END

Fig. 2. Data for Henri

1001
1002
1003
1004
1005
1006
U07
U08
U09
UU
1011
U12
U13
U14
1015
1016
1017
1018
U19
1020
1021
1022
1023
U24
U25
U26
U27

122 J.SQR(ABS(V» ,K=SQR(ABS(W»
123 R=U/(J*K)
124 PRINTTAB(12) "CORRELATION COEFFICIENT (R) =";R
125 PRINT
126 PRINTTAB(12)" *** 0 ***
127 PRINTTAB(l2)" •.•• VALUE (1) ..• PLOT (2) ••• CURVE (3) ...• "
128 INPUT "0=";0
129 IF 0=1 THEN 132
130 IF 0=2 THEN 135
131 IF 0=3 THEN 144
132 INPUT "X=";X
133 PRINT "LONGITUOE="·X·"
134 GOTO i32 ' ,
135 RESTORE:GOSUB 153
136 FOR N=1TOM
137 READ X, Y
138 Z-EXPIY)
139 F=407-4*x
140 G= 91-3*z
141 SET (F ,G)
142 NEXT N
143 GOTO 184
144 RESTORE:GOSUB 153
145 FORX=98T072 STEP-l
146 Z=EXP(A+(B*X)
147 F=407-(4*X)
148 G= 91-(3*Z)
149 IF(G<=1)OR(G>=47)THEN 152 ELSE 150
150 SET (F,G)
151 NEXT X
152 GOTO 184
153 CLS:N=0:X=0
154 FOR Y=0T044 STEP 2
155 C'(30-(N»
156 PRINT C"-"
157 N=N+l:IF N>=15 THEN 159 ELSE 154
158 NEXT Y
159 Nc 0:x=0:Y=O
160 FOR X=7TOl19 STEP 8
161 Y=44
162 SET (X,Yl
163 NEXT X
164 N=0
165 FOR X=7TOl19 STEP 8
166 C=(100-(2*N»
167 PRINT C;
168 N=N+l
169 NEXT X
170 PRINT@ 23,"NO";
171 PRINT@ 77,"GV";
172 PRINT@136,"CC";
173 PRINT@166,"TM";
174 PRINT@265,"BV";
175 PRINT@299,"MI";
176 PRINT@422,"HV";
177 PRINT@455,"TP";
178 PRINT@S42,"*Y";
179 PRINT@651,"VC";
180 PRINT@662,"CP";
181 PRINT@766,"SO";
182 PRINT@817,"KG";
183 RETURN
104 GOTD 184
1001 DATA 87.0,3.091043
1002 DATA 87.9,3.109061
1003 DATA 89.0,3.109061
1004 DATA 89.6,3.113515
1005 DATA 90.8,3.157000
1006 DATA 91.4,3.169686
1007 DATA 92.0,3.178054
1008 DATA 92.8,3.194583
1009 DATA 93.1,3.194583
1010 DATA 93.8,3.210844
1011 DATA 94.4,3.222868
1012 DATA 95.2,3.230804
1013 DATA 95.5,3.~26844

1014 DATA 96.1,3.230804
1015 DATA 96.5,3.238679
1016 DATA 96.7,3.246491
1017 DATA 96.9,3.254243
1018 DATA 97.4,3.259569
1019 DATA 98.1,3.292126
1020 DATA 99.0,3.306887
1021 END
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6502 to Z80, Bit by Bit
by David S. Peckett

I f you've ever wanted to convert those 6502
Assembly-language programs to run on a Z80
computer, here's a piece on how it's done.

One of the delights of working with
computers is learning a particular sys
tem's programming language. To have
any hope of adapting programs written
for other systems, you must have a
nodding acquaintance with other
languages.

Even a widely used high-level lan
guage like Basic has as many dialects as
there are computer types. Fortunately,
if you know Level II Basic, you can
usually read, say, Applesoft programs.
That's one of the reasons for having
high-level languages.

When you get down to the level of
Assembly-language. things are not so
easy. A thorough knowledge of the

7 0

I A I I FLAGS I
7 0 7 0

I X I I y [
7 0

I SP I
15 0

I PC I
Fig. I. 6502 Archireclure
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Z80 assembler is not much help when
that special 6502 listing seems to be just
what you need. The only way you can
use it is to understand 6502 Assembly
code well enough to work back to the
program's algorithm. Then you can
recode it for a Z80, and then debug it.

This article gives an easy way out. It
describes a Level II Basic program that
can translate 6502 assembler into
equivalent Z80 code. If you only work
in Basic, the program will be of no use;
however, if you are a machine-code
freak it could be a great help to you.

To keep things to a manageable size,
the program translates a general 6502
listing to a general Z80 listing. Hard
ware-dependent sections are only
translated as Assembly code-they are
not altered to suit the architecture of
the target computer.

For example, an Apple program
may write directly to display memory;
the translation would not automati
cally write to the TRS-80 display area.
Similarly, you must make your own
decisions about such items as where to
put the stack.

Translation Approach

Before going into the detail of how

the translation is handled, let's review
the architectures of the 6502 and the
Z80. Remember, a computer's archi
tecture is reflected in its Assembly
language. An understanding of one is
essential to understand the other.

Figure I shows the 6502's basic con
figuration. The micro has a single 8-bit
accumulator and a status register. It
also has two 8-bit index registers (X·
and V). Often interchangeable, these
can be used for temporary data stor
age, as loop counters, and as indices
for the micro's numerous addressing
modes.

The 6502 also has an 8-bit stack
pointer (SPl pointing to a stack per
manently located on page I of mem
ory, and a conventional 16-bit pro·
gram counter (PC).

The Z80's architecture is shown in
Fig. 2. The micro is more complex than
the 6502 and has two sets of working
registers. It can use either set at any
time, but not together.

Each set has an 8-bit accumulator
(A), with its associated flag register
(Fl, and six general-purpose 8-bit reg-

The Key Box

Basic Level II
Model I
16K RAM
An editor/assembler



arithmetic and both offer the same
fundamental operations. The flags
show the results of the operations, and
both micros have equivalent carry,
zero, and sign flags. Program counter
operation is similar in the two micros,
and the 6502's eight-bit SP is a subset
of the Z80's l6-bit stack pointer.

Major Differences

Perhaps the most important dif
ference between the two micros is in
their approach to addressing memory.

Fig. 2. Basic 280 Architecture

I A I I F I
B C

D E

H L

isters (B-E,H,L). These six registers
can be concatenated into three 16-bit
registers (BC, DE, and HI), to perform
limited 16-bit arithmetic or to give
pointers to anywhere in memory.

The Z80 also has a l6-bit stack
pointer (SP), which means the stack
can be anywhere in memory, and a
16-bit program counter (PC). The two
l6-bit index registers (IX and IY) are
redundant in this translation program.

Both microprocessors have an eight
bit accumulator which performs most

The 6502 has a wide selection of in
dexed, indirect, and compound ad
dressing modes, including the more ob
vious immediate and absolute modes.
The Z80 has only immediate and in
direct operations-the latter use reg
ister HL as a pointer-and an indexing
mode totally unlike the 6502.

The two sets of flags work differ
ently. The 6502 sets them whenever it
loads or manipulates A, X, or Y; the
Z80 alters flags only after an arithmetic
or logical operation. In subtraction
and comparison operations, the 6502
sets its carry flag to show there was no
borrow, while the Z80 clears the flag to
show the same state. To add to the con
fusion, both micros treat their carry
flags identically during addition.

Despite the differences, a Z80 can
model a 6502 quite well . .The grey areas
(like the overflow flag) are unimpor
tant. In fact, SED, OLD, BRK and
BIT are the only four 6502 operations
that the Z80 cannot copy.

Translation Approach

The program uses the Z80's registers
to emulate those in the 6502. The ac
cumulators, flag registers, stack
pointers, and program counters are

o

o07

o 7

o
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Table I

6502 Instruction Categories

Untranslatable:
BIT. BRK. CLD. SED

With operations like ADC or LOA this
is straightforward, but some opera
tions, such as CLV, are more complex.

Handling only one 6502 instruction
at a time is not an ideal approach but
was necessary to fit the program into
16K. With more RAM, it is not too dif
ficult to generate a more intelligent
program that could translate the sense

Irregular:
CLC, CLV, CPX, CPY. LOA, LOX, LOY, PLA, PLP, RTI, SBC, TAX, TAY, TSX.
TXA, TXS, TY A

Standard Format:
ADC, AND. ASL, CMP. DEC, EOR. INC. JMP. LSR, ORA. ROL, ROR. STA, STX,
STY

Single-Line, with Operand:
BCC, BCS. IlEG. BMI, IlNE, BPL, BVC, BVS, JSR

Single-Line, 0 Operand:
CLI, DEX, DEY, INX, INY, OF, FHA, PHP, RTS, SEC, SEI

equivalent and present no real prob
lems. C and E in the Z80 model X and
Y in the 6502. By keeping Band 0 at
zero, we can reproduce the 6502'5 ad
dressing modes.

The fundamental approach is to
replace a single line of 6502 code with
functionally equivalent Z80 code; any
labels or comments are preserved.
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of (small) blocks of 6502 assembler
into Z80. Larger source programs than
the 16K program's 1,500 byte buffer
allows could also be handled.

Translation causes a growth in code
size, so a translated program takes
about three times as much RAM as the
original and runs about one third
slower. Neither penalty is significant.

Translating 6502 Operations

The fundamental problem is how to
translate the 6502 operations. There
is no room for all the details here, but
the micro's instruction set can be
divided into five general categories (see
Table I).

Untranslatable instructions are self
explanatory. The single-line commands
replace a single 6502 operation with a
single line of Z80 code. Single-line, no
operand functions use implied address
ing, while single-line with operand use a
relative or absolute address. For ex
ample, the 6502 instructions DEY and
BNE LOOP translate exactly as
DEC E and JR NZ,LOOP.

The standard multi-line translations
define a group in which the basic oper
ation can be translated by a single line
or modified by other lines controlling

These first three groups of translat
able instructions can be handled by a
simple look-up table approach, but the
instructions in the last category do not

1060 FOR 1=1 TO 8:READ TC(I) :FOR J=l TO TC(I) : READ X$:TA$(I,J)=X
$:NEXT J,I
1070 FOR 1=32584 TO 32762:READ X:POKE I,X:NEXT I: 'LOAD M/CODE
1080 POKE 16526,72:POKE 16527,127
1090 RETURN
1500 'INPUT DATA
1510 'READ IN LISTING TO BE TRANSLATED
1520 CLS
1530 PRINT "LOAD CASSETTE WITH 6502 PROGRAM INTO CASSETTE DRIVE
- HIT ANY KEY WHEN READY"
1540 IF INKEY$="" THEN 1540
1550 A=USR(32588): 'LOAD SOURCE CODE
1560 IF A=32588 PRINT "BAD TAPE - TRY AGAIN" :GOTO 1530
1570 IF A=0 THEN PRINT"INPUT BUFFER FULL. ANY KEY TO CONTINUE TR
ANSLATION"ELSE GOTO 159~

1580 IF INKEY$="" THEN 1580
1590 L9=0:INPUT"START LINE NUMBER FOR OUTPUT"iL9:L9=L9-10
1600 P9=30720: 'POINTER FOR READING TEXT
1610 FD=0:FE=0:FF=0:FG=0: 'ADD. MODE FLAGS
1620 'SET UP OUTPUT TAPE
1630 PRINT"LOAD CASSETTE WITH BLANK TAPE AND SET TO RECORD"
1640 X$="":INPUT"NAME OF OUTPUT FILE"iX$:X$=X$+" "
1650 X=VARPTR(X$)+l:POKE 32765,PEEK(VARPTR(X)) :POKE 32766,PEEK(V
ARPTR(X) +1) : 'SET ADDRESS OF TITLE
1660 A=USR(32691): 'LOAD HEADER
1670 LN=2:GOSUB200~

1680 OP$=LN$(l)+Tl$+"LD B,0"+C$+LN$(2)+Tl$+"LD D,0"+C$: 'INIT
IALIZE REGISTERS
1690 GOSUB2500:RETURN
2000 'GENERATE LINE NUMBERS
2010 FOR IL=l TO LN:L9=L9+10:L9$=STR$(L9) :LN$(IL)=RIGHT$("0000"+
RIGHT$(L9S,LEN(L9$)-1)+" ",6) :NEXT
2020 RETURN
2500 'OUTPUT TRANSLATION
2510 PRINT OP$;
2520 X=VARPTR(OP$):POKE 32765,PEEK{VARPTR(X)) :POKE 32766,PEEK(VA
RPTR(X) +1) : topS ADDRESS
2530 A=USR(32720): 'RECORD TRANS.
254~ RETURN
3000 'PARSE A LINE
3010 Fl=0:F2=0:F3=0:IN$(1)="":IN$(2)="":IN$(3)="":IN$(4)="": 'INI
TIALIZE VARIABLES
3020 IF CHR${PEEK(P9»)=";" THEN 3200: 'COMMENT LINE?
3030 F9=0:19Ul
3040 X$=CHR$(PEEK(P9)): 'READ A CHAR
3050 IF X$=C$ P9=P9+1:GOTO 3120: 'FINISH ON CR
3060 IF X$=";" THEN F3=-1: 'COMMENT FLAG
3070 IF (X$=" " OR X$=T$) AND NOT F9 AND NOT F3 AND 19<4 THEN 19

Listing I CQnl;nues

Program Listing 1

10 ' 6502 TO Z80 TRANSLATION PROGRAM
20 '(C) 1981, D S PECKETT
30 CLEAR 1000:DEFINT A-Z
40 DIM INS(4) ,LN$(8) ,OD(57) ,TAS(8.4) ,TC(8) ,TV$(3BI
500 'TOP-LEVEL SEGMENT FOR 6502-Z80 TRANSLATION
510 CLS: PRINT@272,"INITIALIZING SYSTEM";:GOSUB1000
520 GOSUB1500: 'INPUT DATA
530 GOSUB3000: 'PARSE A LINE
540 GOSUB5000: 'TRANSLATE
550 IF F4 THEN 580: lEND?
560 GOSUB2500: •SAVE TO TAPE
570 GOTO 530: I BACK FOR MORE
580 GOSUB9000: 'TAIL END
590 PRINT@960."TRANSLATION COMPLETE; REMOVE TAPE"
600 X$="":INPUT "DO YOU WANT TO DO ANOTHER TRANSLATION"iX$:X$=LE
FT$(Xs,l)
610 IF X$~"N" END
620 X$="Y" THEN 520 ELSE GOTO 600
1000 'SYSTEM INITIALIZATION
1010 OC$="ADCANDASLBCCBCSBEQBITBMIBNEBPLBRKBVCBVSCLCCLDCLICLVCMP
CPXCPYDECDEXDEYENDEORINCINXINYJMPJSRLDALDXLDYLSRNOPORAPHAPHPPLAP
LPROLRORRTIRTSSBCSECSEDSEISTASTXSTYTAXTAYTSXTXATXSTYA": 16502 OPC
ODES
1020 FOR 1=1 TO 57:READ X:OD(I)=X:NEXTI: 'TRANSLATION CODES
1030 TS-CHRS(91 ,TlS-" ",CS-CHRs(13)
1040 FOR 1=1 TO 35:READ XS:TV$(I)=X$:NEXT: 'TRANSLATION VECTOR
1050 IFILL TRANSLATION ARRAY

flags and the addressing mode. For
example, EOR TEST becomes:

LD HL, TEST

XOR (I'Ll

.__ 356
~ Radio Shack

Q\SCOf\~G'2."S1 eO I'

<t14.95 +$1.555& H
.~•••~•••••••••"4••'"

Will-a-BOX
Holds 50 discs 51/4
Removable sliding

top
Protects your Discs
Sturdy Acrylic
8 in. Box $21.95
+$1.75S&H....................

WilL-a-SCREEN FOR TRS_
Sturdy Acrylic-gr. amber, lime
Mod 1-$5.95, Mod 11-$7.95,
Mod 111-$6.95 +$1.25 S&H each...............~.....
BIBLE TEACHING PROGRAMS

TRS-80 LVII 16K
Learn the order of Bible Books

Tape Disc
1. a.T. BOOks--S4.95 7.95
2. N,T. Books--S4.95 7.95
3. Both O. & N.--$7.95 10.95................................................

MONEY BACK GUARANTEE
Send check or money order
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:THESE 2 LINES..
:..SETTHE FLAGS

have a regular pattern. Each opcode in
this group must be handled indivi
dually. It's possible to rationalize in
the case of closely related instructions
like CPX and CPY, but that is all. As
examples of translations of opcodes in
this group, TAX becomes:

LD C.A
INC C
DEC C

while CPY #$AB is translated as:

LD D,A :SAVE A
LD A.E ;A=Y

CP OAB
CCF :CY FLAG TO 6502 MODE
LD A,D :RESTORE A
LD D,B :D~OAGAIN

These two examples illustrate the
translation program's approach to
controlling the flags. The INC, DEC in
the first case sets the flags, and the sec
ond example's CCF keeps the 280
carry flag in the state the 6502 would
put it.

Translating 6502 Addressing Modes

There is no point in translating 6502
operations unless 6502 addressing
modes can also be translated. The ab-

=I9+1:F9=-1:P9=P9+1:GOTO 3040: 'DELIMITER?
3080 IF (X$=" n OR X$=T$) AND F9 THEN P9=p9+1:GOTO 3040: 'SAME DE
LIMITER?
3090 F9=0: 'RESET FLAG
3100 IN${I9)=IN$(I9)+X$: 'READ A CHAR
3110 P9=P9+1:GOTO 3040: 'NEXT
3120 'IN$(1-4) FILLED
3130 IF x(IN$!3),l)'";" AND IN$(4)~"" IN$(4)=IN$(3)"N$(3)="",'C
QRRECT COMMENT FIELD
3140 'FILL RETURN STRINGS
3150 LB$=IN$(l)+T1$,01$=IN$(2) ,D2$=IN$(3) ,CT$=T1$+IN$(4)
3160 GOSUB3500:IF F2 RETURN: 'CHECK FOR ERRORS
3170 GOSUB4000:IF F2 RETURN: 'FIND QPCODE
3180 GOSUB4500:RETURN: 'CHECK ADDRESS MODE
3200 'COMMENT LINE
3210 CT$="":F1=-1
3220 X$=CHR$(PEEK(P9») :P9=P9+1:CT$=CT$+X$
3230 IF X$=C$ THEN RETURN ELSE GOTO 3220
3500 ICHECK FOR OBVIOUS SYNTAX ERRORS
3510 'LABEL FIELD
3520 IF LB$=T1$ THEN 3550
3530 IF LEN(LB$»10 F2=-1:RETURN: 'LABEL WRONG
3540 L=ASC(LEFT$(LB$,l»): IF NOT(LB$=Tl$ OR (L>64ANDL(91) F2=-1
:RETURN: 'START OK?
3550 'OPERATION FIELD
3560 IF LEN(Ol$)<>3 F2=-1:RETURN: '3 CHAR IN OP?
3570 L=ASC(LEFT${Ol$,l» :IF L<65 OR L>84 F2=-1:RETURN: 'A-T START
?
3580 'COMMENT FIELD
3590 IF CT$=T1$ RETURN
3600 IF MID$(CT$,5,1)<>";" F2=-1: 'NO "i" AT START
3610 RETURN
4000 'GET OPCODE
4010 IA=1:IB=57:FH=0
4020 IF FA OR IA>IB THEN 4060: 'FINISHED?
4030 IM=(IA+IB)/2:AM$=MID$(OC$,IM*3-2,3)
4040 IF AM$=Ol$ THEN FH=-l ELSE IF AM$>Ol$ THEN IB=IM-1 ELSE IA=

Do your own taxes like an expert
with TAX/SAVER:

Exp.dat<>---

Address

Cit.,.. Stdte Zlp _

o Check 0 Milster Charge

Cilrd No

TAX/FORECASTER'~,3 qUICk tax planner for 1982-1983, lets
you see how fin,moal decisions will affect your taxes. Merely cha-nge
one or more entries to see your ta-x refigured

NEWl PROFESStONAL TAX/FORECASTER'·
adds disk storage of clienl files and income averaging.

Orders Will be {llled 111 late January to allow mcluslon of new tax laws.

TO ORDER:1-----------------------
I Call collect 203-324·3009 or 203-544-8777 or mail this
I cnu[X)ll to: Micromatic Programming Co.
I P,O, Box 158, Georgetow", CT 06829
I Pledse enroll me m member's serVICe and send

o TAX/SAVER'· 1 (Ql $89.95 Manual Included
I 0 TAXiSAVER'~ II @ $139.95 Manual Included
I 0 TAX!FORECASTER'~ @$5995
I 0 PROFESSIONAL TAX/FORECASTER'·
I (Jj $99.95 (reqUIres 48K)
I ($15 off ,my TAXI FORECASTER'~with any TAX;SAVER'~)

I 0 Tax Form Overlays (set of 6) @ $39.95
I 0 Pledse send me more Inform,lIlon

I Pll'dse check one:

I
TRS-80· Model I 0 32K. 2 drives 0 48K, 2 drives
TRS·80· Model!1l 0 32K. 2 drives 0 48K, 2 drives

I Add $3.50 fur postage and h"ndlllly. CT resodenls "dd 7';\, sales lax

I
I
I
I
I
I
I
I

... 342

©COPYrighl 1982

• Privacy.
• Built-in lax aids. Answers questions like "Is my father my

dependent?" and "Are my deductions reasonable?"
• Tax regulations programmed in by our team of accountants,

Type in your figures and you've done your own lax return.
• Output to video or lineprinter. (Overlays avaIlable.)
• Tax deductible.
• Manual: Tax information, lists of deductions, tax glossary.
• TAX/SAVER'" I: completes long and short forms, itemized

deductions, interest, dividends. income averaging.
• TAX/SAVER'· II: all features of TAX/SAVER'· J plus

business income and capital gains.
• 40% Discount on yearly updates.

-- H, Pen.,.., Personal CompUlmg Mdg,lzlIIe,
"TdX PrepClr3110n Sofrwdre", December 1981

"This is the perfect program for those doing taxes for others ( .good for an
individual, too!!) - g,M" Missoula. MT {professional Prepdrerj

About TAX/FORECASTER'·,
"VERY HANDY!" - T Peltioone, "SofTware CrlIIC", 1982

Reviews and Users' Comments:
AboUI TAXISAVER'~:
"This is a very valuable tool"

TAX/SAVER:" The tax help program
for the layman and the professional.
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solute and immediate modes are easy,
as is the pure indirect mode; unfor
tunately, only JMP (Q) uses the in
direct mode.

We also have to deal with the 6502's
indexed, indirect-indexed and indexed
indirect modes; at the cost of a few
lines of code, it is possible to imitate
them all with a 280.

The technique is to load register HL
with the operand label (for example,
Total from LDA (TOTAL,X». This is
followed by a CALL to one of four
possible subroutines to modify HL to
the intended address. Four subroutines
(XIXX, IXIY, IXIND, and INDlX)
emulate ASS,X, ASS, Y, (IND,X),
and (IND),Y respectively. An example
of this lechnique, EOR (STORE),Y,
translates as:

where:

INDIX EX AF,AF' ;SAVE A AND F
LD A,(HL) ;LOW BYTE.
tNC HL
LD H.(HL) ;HIGH BYTE.
LD L,A ;HL IS NOW POINTER
ADD HL,DE ;ADD OFFSET
EX AF,AF' ;RESTORE
RET

When the 6502 program is trans
laled, those subroutines aClUally called
by the translation are added to the
output.

Using the Translator

First, prepare the 6502 source code
on tape. Use an editor/assembler to
write the 6502 program in standard
format, including line numbers, and
save the program on tape in standard
TRS-80 format. The translator accepts
code in the standard 6502 assembler
format as defined in Zaks' Program
ming the 6502; in addition, all com
ment fields must start with a semi
colon. Do not include assembler
pseudo-operations; since they vary
from assembler to assembler, the
translator does not attempt to handle
them-they will be flagged as errors.

Reboot your computer and set
memory size 10 30720. You can then
load the translation program and read
the source tape into the I ,SOD-byte buf
fer. If the source program is in the
wrong format, or is too long, you will
get a warning message. [n the latter
case you will have to split the program
inlo smaller parts. Even if the buffer
overflows, you can run the translator
immediately on what has been loaded.

Once the source code is in the buffer,
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LD
CALL
XOR

HL,STORE
tNDIX
(HL)

Listing I continued

IM+l
4050 GOTO 4020
4060 IF IA>IB THEN F2=-I:RETURN: 'UNIDENTIFIED OPCODE
4070 IC=OD{IM) :RETURN: 'GET CODE
4500 'IDENTIFY ADDRESS MODE
4510 LN=LEN(02$)
4520 IF 02$="" MA=I:RETURN: 'IMPLIED
4530 IF 02$="A" MA=2:RETURN: 'ACCUM
4540 L=ASC(LEFT$(02$,I» :R=ASC(RIGHT$(02$,1»: lIST & LAST CHARS
4550 IF L<65 OR L>90 THEN 4620: 'NOT ABS OR INDEXED
4560 IF LN<3 THEN 4580: 'TOO SHORT FOR INDEXED
4570 IF MID$(02$,LN-l,I)=","THEN 4600: 'INDEXED?
4580 IF (R>47 AND R(58)OR(R>64 AND R<91)THEN MA=3 ELSE F2=-I: lAB
SOLUTE? GIVES "ABS" FOR "REL"
4590 RETURN
4600 IF R=88 THEN MA=4 ELSE IF R=89 THEN MA=5 ELSE F2=-1: 'INDEXE
D
4610 02$=LEFT$(02$,LN-2) :RETURN: 'EXTRACT OPERAND
4620 IF L<>40 THEN 4680: 'OPENING BRACKET?
4630 R$=RIGHT$(02$,3)
4640 IF R$=n ,X) "THEN MA=6 ELSE IF R$=") ,Y" THEN MA=7 ELSE IF R=4
1 THEN MA=8 ELSE F2=-1:' (IND,X)/(IND) ,Y/(IND)?
4650 IF F2 RETURN
4660 IF MA=8 THEN 02$=MID$(02$,2,LN-2) ELSE 02$=MID$(02$,2,LN-4)
: 'EXTRACT OPERAND
4670 RETURN
4680 'IMMEDIATE?
4690 IF L<>35 F2=-1:RETURN: 'i?
4700 MA=9:L=ASC(MID$(02$,2,1»): 'SECOND CHAR
4710 IF L>47 AND L<58 THEN MI=1 ELSE IF L=36 THEN MI=2 ELSE IF L
=37 THEN MI=3 ELSE IF L>64 AND L<91 THEN MI=4 ELSE F2=-I:RETURN:
'IMMED. MODE?
4720 IF MI=1 OR MI=4 THEN 02$=RIGHT$(02$,LN-l) ELSE 02$=RIGHT$(O
2$,LN-2): 'EXTRACT OPERAND
4730 IF MI=2 02$=02$+"H":IF LEFT$(02$,I»"9" 02$="0 n+02$
4740 IF MI=3 02$=02$+"Bn
4750 RETURN
5000 'TRANSLATION SUBROUTINE
5010 F4=0: 'END FLAG
5020 IF NOT Fl THEN 5040
5030 LN=I:GOSUB2000:0P$=LN$(I)+CT$:RETURN: 'COMMENT LINE
5040 IF F2 OR (MA=8 AND lC<>33) THEN 9500: 'OBVIOUS ERROR
5050 'DATA OK - SELECT TRANSLATION MODE
5060 IF IC=25 F4=-I:RETURN: 'END
5070 IF IC<5 THEN GOSUB5200 ELSE IF IC>4 AND IC<16 THEN GOSUB530
o ELSE IF IC>15 AND IC<25 GOSUB5400
5080 IF IC>25 AND IC<41 THEN GOSUB5600 ELSE IF lC>40 AND IC<49 T
HEN GOSUB5800 ELSE IF IC>48 GOSUB6000
5090 RETURN: 'TRANSLATION OVER
52013 'UNTRANSLATABLE LINES
5210 LN=2:GOSUB2000:0P$=LN$(I)+n;***THE NEXT OPCODE IS UNTRANSLA
TABLE***"+C$+LN$(2)+IN$(I)+Tl$+IN$(2)+Tl$+IN$(3)+T1$+IN$(4)+C$:R
ETURN
5300 'CLI-SEI
5310 IF MA<>1 THEN 9500: 'IMM. MODE?
5320 LN=I:GOSUB2000:0P$=LN$(I)+LB$+TV$(IC-4)+CT$+C$:RETURN
5400 IBCC-JSR
5410 IF MA<>3 THEN 9500: lABS. MODE?
5420 LN=I:GOSUB2000:0P$=LN$(I)+LB$+TV$(IC-4)
5430 IF IC<24 THEN OP$=OP$+n," ELSE OP$=OP$+Tl$: 'BRANCHES
5440 OP$=OP$+02$+CT$+C$:RETURN
5600 'STND MULTI-MODE FORMAT ADC-STY
5610 IF MA=1 OR (MA=2 AND NOT(IC=280RIC=340RIC=360RIC=37» OR (M
A=9 AND NOT(IC=260RIC=270RIC=290RIC=310RIC=35» THEN 9500: 'BAD S
YNTAX
5620 LN=I:GOSUB2000
5630 IF MA=2 OR MA=9 OP$=LN$(1)+LB$+TV${IC-5)+02$+CT$+C$:GOTO 57
00: 'IMMED OR ACCUM
5640 IF MA=3 OR MA""8 OP$=LN$(I)+LB$+"LD HL,"+02$+CT$+C$: 'ABS 0
R (lND)
5650 IF MA>3 AND MA<8 GOSUB8000: 'INDEXED
5660 LN=1:GOSUB2000
56700P$=OP$+LN$(1)+T1$+TV$(lC-5)+"(HL)"
5680 IF 01$=nSTAn THEN D$=",A" ELSE IF 01$="STX" THEN D$=n,C" EL
SE IF 01$="STy n THEN D$=",E" ELSE D$="n: 'SORT OUT "STORES"
5690 OP$=OP$+D$+C$
5700 IF 01$="CMP" LN=I:GOSUB2e00:0P$=OP$+LN$(I)+Tl$+"CCF ft +C$: 'CO
NTROL CY FLAG
5710 RETURN
5800 'IRREGULAR SHORT
5810 IF MA<>1 THEN 9500: 'NO OPERAND
5820 ID=IC-40: 'OPCODE
5830 LN=TCCID} :GOSUB2000:0P$=LN$(I)+LB$+TA$(ID,I)+CT$+C$
5840 FOR 1=2 TO TC(ID) :OP$=OP$+LN$(I)+Tl$+TA$(ID,I)+C$:NEXT I

Listing 1 continues



Listing I continued

TRS·8~ and TRS·DOS are trademarks of Radio Shack,
LNW·80 of LNW Research, PMC-80 of Personal Micro
Computers, LOBO, LDOS, and MAX·80 of Lobo Systems,
DOS·Plus of Micro Systems Software, NewDOS and
New DOS 80 of Apparat, and DBL·DOS of Percom.
PASCAL 80 is a trademark of New Classics Software
Pointer Variables, Variant Records, NEW. DISPOSE,
WITH, GET, and PUT are not implemened in PASCAL 80.

PASCAL-80
PASCAL 80 is used in dozens of High

Schools, Colleges, and Technical
Schools, and has been favorably re
viewed in Byte, Creative Computing,
and other magazines.

You get all of this at a bargain price of
only $99 plus $2 shipping, If you call and
order by MasterCard or VISA, we will
even credit you $1 for the phone call.
Call or send your check today!

NEW CLASSICS_SOFTWARE

~ 239 Fox Hill Road ~
~ Denville, NJ 07834 ~

(201) 625-8838 v25S

1)

~~@,~ ~@,~~@.~
(J ff~@.~~

1!Jt7 If you
(J/~ ever wlshed that

I~ you had a better program-
ming language, PASCAL 80 may

be the language you dream about. It is
a compiled language, faster, more ac
curate and easier to modify than Basic.
Yet it is so easy t9 use that you can
forget the hassles and diskette spinning
of other compiled languages, including
other versions of Pascal.

Now you can create your own com
mand files that execute from DOS
without having to load a language into
the computer first, but do it with far less
work than machine language. You can
sell your compiled programs without any
royalty payments!

Although designed for teaching and
ideal for that purpose, PASCAL 80 also
allows serious applications with a full
fourteen digits of accuracy, even on log
and trig functions!

Both random and sequential access
files arc supported, without cumber
some format statements.

PASCAL )lQ7Qffers most of the
features oCl§<:i'Stand,ard Pascal as well
as a numtiedof useful extensions. in
cluding C!.-B,tpEEKdtpOKE, CALL and
graphicsqi;)miPandp; Pascal 80 exten
sions incll.lde:'7th~citse\of READ and
WRIT~:WlM;~tn) re~<>rdcori~nted files,
ELSE '~J!'>G~SI:, statement$,>and other
useful;~fe6+ptes. I' ~_c~

PASCAL 80 allows you to create files
on the TRS-80'" Model I, Model 1II,
LNW-80, PMC-80, or LOBO MAX-80
that will run on any of the other
machines under TRS-DOS"', LDOS,
NewDOS, NewDOS 80, DBL-DOS or
DOS Plus,

AF,AF

C,L"+C$
C"+C$+LN$(2)+Tl$+"

A, (BL) "+C$
A"+C$+LN$(2)+Tl$+"

"+P$+",(HL)"+C$
"+P$+C$+LN${2)+Tl$

"+02$+C$
A,"+P$+C$+LN$(2)+Tl

HL."+02$+C$+LN$(2)+

A,"+02$+CT$+C$:GOTO 6670:

HL,"+02$+CT$+C$ ELSE GOSU

HL,"+02$+CT$+C$:GOTO 7070

"+P$+","+02$+CT$+C$:GOTO 6870:

AP"+C$+LN$(7)+Tl$+"LD

6230,6400,6400,6600,6800,6800,7000,7200,72

RETURN
'IRREGULARS

ON (IC-48) GOSUB

Lis/ing 1 continues

5850
6000
6010
00
6020 RETURN
6200 'CLV
6210 IF MA<>l THEN 9500: 'OPERAND?
6220 LN=8:GOSUB2000
6230 OP$=LN$(l)+LB$+"LD D,C"+CT$+C$+LN$(2)+Tl$+"PUSH AF"+C$+
LN$(3)+T1$+"POP BC"+C$+LN$(4)+T1$+"RES 2,C"+C$+LN$(5)+T1$+"P
USH BC"+C$
6240 OP$=OP$+LN$(6)+T1$+"POP
N$(8)+T1$+"LD B,0"+C$
6253 RETURN
6433 'CPX,Cpy
6413 IF NOT(MA=3 OR MA=9) THEN 9500
6420 P$="B":Q$="C":R$="D":IF IC=51 P$="D":Q$="E":R$="B": 'CPX OR
CPY?
6430 LN=2:GOSUB2000:0P$=LN$(1)+LB$+"LD
+T1$+"LD A,"+Q$+C$
6440 IF MA=9 THEN 6470: 'IMMEDIATE
6450 LN=2:GOSUB2030:0P$=OP$+LN$(1)+T1$+"LD
T1$+"CP (HL) "+C$
6460 GOTO 6483
6470 LN=1:GOSUB2000:0P$=OP$+LN$(1)+T1$+"CP
6483 LN=3:GOSUB2030:0P$=OP$+LN$(1)+T1$+"LD
$+"LD "+P$+","+R$+C$+LN$(3)+T1$+"CCP"+C$
6490 RETURN
6600 'LOA
6610 IF MA<3 THEN 9533: 'BAD ADD. MODE?
6620 LN=1:GOSUB2000
6630 IF MA=3 THEN OP$=LN$(l)+LB$+"LD
6670: 'ABSOLUTE?
6640 IF MA=9 THEN OP$=LN$(l)+LB$+"LD
'IMMED?
6650 GOSUB8000: 'INDEXING
6660 LN=1:GOSUB2000:0P$=OP$+LN$(1)+Tl$+"LD
6670 LN=2:GOSUB2000:0P$=OP$+LN$(1)+Tl$+"INC
DEC A"+C$: 'SET FLAGS
6680 RETURN
68li10 'LDX/Y
681lil P$="C":IF IC=54 P$="E"
6820 IF MA<3 THEN 950li1: 'BAD ADD MODE?
683li1 LN=1:GOSUB2000
6840 IF MA=9 OP$=LN$(l)+LB$+"LD
, IMMED.
6850 IF MA=3 THEN OP$=LN$(l}+LB$+"LD
B8000: 'ABS.
6860 LN=1:GOSUB233li1:0P$=OP$+LN$(1)+Tl$+"LD
6870 LN=2:GOSUB2li100:0P$=OP$+LN$(1)+Tl$+"INC
+"DEC "+P$+C$
6883 RETURN
7000 'SBC
7013 IF MA<3 THEN 9500: 'BAD ADD MODE?
7020 IF MA<>9 THEN 7340
7030 LN=3:GOSUB2000:0P$=LN$(1)+LB$+"CCF"+CT$+C$+LN$(2)+Tl$+"SBC

A,"+02$+C$+LN$(3)+Tl$+"CCF"+C$:RETURN
7040 LN=1:GOSUB2000
7053 IF MA=3 OP$=LN$(l)+LB$+"LD
7063 GOSUB8000: 'INDEXING
7070 LN=3:GOSUB2000:0P$=OP$+LN$(1)+Tl$+"CCF"+C$+LN${2)+Tl$+"SSC

A,(HL)"+C$+LN$(3)+T1$+"CCF"+C$:RETURN
7200 'TSX/TXS
7210 IF MA<>l THEN 9500: 'BAD ADD. MODE?
7220 LN=3:GOSUB2000:0P$=LN$(1)+LB$+"LD H,B"+CT$+C$+LN$(2)+Tl$+
"LD L,B"+C$+LN$(3)+Tl$+"ADD HL,SP"+C$:IF IC=56 THEN 7240
7230 LN=2:GOSUB2300:0P$=OP$+LN$(1)+Tl$+"LD L,C"+C$+LN$(2)+Tl$+
"LD SP,HL"+C$:IF IC=57 THEN 7250
7240 LN=1:GOSUB2000:0P$=OP$+LN$(1)+Tl$+"LD
7250 LN=2:GOSUB2000:0P$=OP$+LN$(1)+Tl$+"INC
DEC C"+C$
7263 RETURN
8000 'INDEXED MODE
8010 OP$=LN$(l)+LB$+"LD HL,"+02$+CT$+C$: 'INITIALIZE 8L
8020 LN=1:GOSUB2000:0P$=OP$+LN$(1)+Tl$+"CALL "
8030 IF MA=4 OP$=OP$+"IXIX":FD=-l:'IND,X
8040 IF MA=5 OP$=OP$+"IXIY":FE=-l: 'IND,Y
8050 IF MA=6 OP$=OP$+"IXIND":FF=-!:' (IND,X)
8063 IF MA=7 OP$=OP$+"INDIX":FG=-l:' (IND),Y
8070 OP$=OP$+C$: 'FINISH OFF
8080 RETURN
9000 'WRAPUP ROUTINE
9010 IF FD THEN LN=2:GOSUB2300:0P$=LN$(1)+"IXIX"+Tl$+"EX
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... 402

A,DEC A,3,"LD E,A",INC A,DEC
A,3,"LD A,E",INC A,DEC A

Listiflg ,"ufllinues

Manual Tuning

Once the 6502 program has been
translated, a little manual fine-tuning
can improve output efficiency. If the
translated program has La handle
interrupts several manual additions
must be made.

Whenever a 6502 operation sets the
flags, but the corresponding Z80 in
struction does not, the translator adds:

INC n
DEC n

where n is A, C or E. This puts the
flags into the correct state.

The next instructions often do not
need the flags. Examine the translation
and, if the flags are redundant, delete
the INC/DEC pairs.

1
10110 DATA 3,"LD C,A",INC

A,3,"LD A,C",INC A,DEC
10120 1M/CODE DATA
10130 'START
10140 DATA 205,127,10.233
1lH50 t INPUT
10160 DATA 253.33,63,6W,175,205,lB,2,205,150,2,205,53,2,254,211,
40,6,205,248,1,195,154,10,6,6,205,53,2,16,251,33,0,120,17,8,7,6,
6,205.53,2,254,26,40,31,16,247,205,53,2,119,35,21,254,13,32,246,
62,42,253.190,0,32,2,62~32,253,119,0,203,122,40

10170 DATA 219,17,0,0,205,248,1,62,9,119,35,62,69,119,35,62,78,1
19,35,62,68,119,35,62,13,119,235,195,154,10
H'Jl80 •HEADER
10190 DATA 42.253,127,94,35,86,235,175,205,18,2,205,135,2,62,211
,205,100.2,6,6,126,205,100,2,35,16,249,201
10200 'OUTPUT
10210 DATA 42.253,127,70,35,94,35,86,235,14,5,126,254,26,32,4,20
5,100,2.201,203,255,205,100,2,35,5,13,32,237,126,205,100,2,35,5,
200.254,13,40,224,24,243

Listing rorrtinued

'ft+C$+LN$(2)+T1$+ ft ADD HL,BC ft +C$:GOSUB9200:'IXIX?
9020 IF FE THEN LN=2:GOSUB2000:0P$=LN$(1)+~IXIYft+T1$+"EX AF,AF
I "+C$+LN$(2)+T1$+"ADD HL,DE ft +C$:GOSUB9200: tIXIY?
9030 IF FF THEN LN E 6:GOSUB2000:0P$=LN$(1)+"IXIND"+T1$+"EX AF,A
F ' ''+C$+LN$(2)+T1$+"ADD HL,BC"+C$+LN$(3)+T1$+"LD A,(HL)~MC$+L

N$(4)+T1$+"INC HL"+C$+LN$(5)+T1$+"LD H,(HL)"+C$+LN$(6)+T1$+~

LD L,A"+C$:GOSUB9200: 'IXIND?
9040 IF FG THEN LN=6:GOSUB2000:0P$=LN$(1)+"INDIX"+T1$+"EX AF,A
F t "+C$+LN$(2)+T1$+"LD A,(HL)ft+C$+LN$(3)+T1$+"INC HL"+C$+LN$(
4) +T1 $+"LD H. (HL) "+C$+LN$ (5) +T1$+ ft LD L ,A"+C$+LN$ (6) +Tl$+"ADD

HL,DE ft +C$:GOSUB9200: 'IXIND?
9050 LN=1:GOSUB2000:0P$=LN$(1)+Tl$+"END ft +C$+CHR$(26l :GOSUB2500:'
FINAL LINE
9060 A=USR(504): I TAPE OFF
9070 RETURN
9200 'ALL ftrxfts END SAME WAY
9210 LN=2:GOSUB2000:0P$=OP$+LN$(1)+T1$+ ft EX AF,AF'"+C$+LN$(2)+T
1$+"RET"+C$:GOSUB2500:RETURN
9500 'SYNTAX ERROR
9510 LN=2:GOSUB2000:0P$=LN$(1)+ft;*** SYNTAX ERROR BELOW ***"+C$+
LN$(2)+INS(1)+T1S+IN$(2)+T1$+INSI3)+T1$+INSI4)MC$:RETURN
10000 'DATA FOR OPCODE TRANSLATION
10010 DATA 26,27,28,16,17,18,1,19,20,21,2,22,23,41,3,5,49,29,50,
51,30,6,7,25,31,32,8,9,33,24,52,53,54,34,10,35,11,12,42,43,36,37
,44,13,55.14,4,15,38,39,40,45,46,56,47,57,48
10020 'DATA FOR TRANSLATION VECTOR
10030 'ONE-LINERS
10040 DATA EI,DEC C,DEC E,INC C,INC E,NOP,PUSH AF,PUSH

AF,RET,SCF,DI
10050 'JUMPS
10060 DATA JR NC,JR C,JR Z,JP M,JR NZ,JP P,JP

PE,JP PO,CALL
10070 'STANDARDS
10080 DATA "ADC A," ,AND ,SLA ,CP ,DEC ,XOR , INC ,J
P ,SRL ,OR ,RL ,RR ,LD ,LD ,LD
10090 'DATA FOR TRANSLATION ARRAY
10100 DATA 2.SCF,CCF,4,POP HL,"LD A,H",INC A,DEC A,3,"LD

H,A",POP AF,"LD A,H",4,"LD H,A",POP AF,~LD A,H",RET

follow the program's instructions. It
will call for a name for the output tape,
and the line number at which the out
put must stan. The program auto
matically increments each output line
number by 10.

Error Detection

The translator does a fair amount of
syntax checking on the 6502 program,
but it only looks for errors that might
confuse it. Examples are comments not
starting with a semicolon; an operation
field not having three characters; more
than six characters in a label; and non
label and non-immediate operand fields.
Some errors slip through, but they
should be caught by the Z80 assembler
after translation.

Nine educational and entertaining
games controlled by a single pre;
gram. Even very young children can
select a game, play it, and serect a
different gome...ALL BY THEMSELVES!

• PICTURE MENU GIVES CHILDREN
CONTROL

• MATCH NUMBERS AND LETTERS
• COUNT COLORFUL BLOCKS
• ADD AND SUBTRACT STACKS OF

BLOCKS
• LEARN THE ALPHABET
• PRACTICE SPELLING NAMES
• COMPARE SHAPES
• DRAW AND SAVE COLORFUL PiC-

TURES
The large numbers and letters liII the
screen with color. Children enter
single key stroke responses and gel
immediate visual and musical feed
back. Hints are provided when ap
propriate. Beyond just teaching
children basic skills, EARLY GAMES
makes them feel comfortable as they
control the computer. Designed for
children ages 2'h to 6 years old.

VISAJMaslerCord

EARLY GAMES offers the child 0
diverse selection of activities which
stimulate the process of problem
solving as well as loster individual
creatlvity.

Pamela Bach, Director
Youth World Day Care Center

I took EARLY GAMES home tor my kids
and they really liked it! If held their at
tention and they learned from it!

Jeannette Fritze
Computer Saleswoman

EARLY GAMES can help children
learn new concepts, information,
and skills and also introduce them to
the joys and benefits of home com
puters.

Peter Clark, faculty
Institute of Child Development

University of Minnesota

All nine games ror $29.95
(Minnesota residents odd 5% sales tax)

IBM Personal Computer,
Apple II Plus

TRS-80 Color Computer 16K Disk or Cossette
Modell and 1t132K Disk or 16K Cossette

LfARI"IIrIG TOOLS nc
educational software

Suite 140E
Shelard Plaza North

Minneapolis, MN 55426
1·800·328·1223

Minnesota residents call'

612·544·4720

IARLY
GAMIS

FOR YOUNG CHILDREN
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Because of the difference between
the two micros' carry flags, the pro
gram has a CCF after each comparison
operation. If the nag's state is irrele
vant, delete the line. Be cautious-the
carry nag may be used later. If in
doubt, leave it in.

A third way of simplifying the trans
lation is found in some addition and
subtraction operations. The 6502
always takes the carry into account in
these operations and has to achieve an
add without carry by code like:

CLC
ADCTOTAL

which is translated as:

SCF
CCF
LD HL,TOTAL
ADC (HL)

and can be simplified to:

LD HL,TOTAL
ADD (HL)

Interrupt Handling

Other than by the presence of RTIs,
the translator cannot tell that a 6502
program is interrupt driven. The trans
lation must be modified before it will
work. Add to the start of the program:

Line No. 16K 32K 48K
30 1000 1500 1500

1070 32584 - 16568 - 184
1070 32762 - 16390 -6
1080 127 191 255

1550, 1560 32588 - 16564 - 180
1600 P9 =30720 P9!=31232 P9! =31232
1650 32765 - 16387 -3
1650 32766 - 16386 -2
1660 32691 -16461 -77
2520 32765 - 16387 -3
2520 32766 - 16386 -2
2530 32720 - 16432 -48

3020, 3040 P9 Note I Note 1
3050, 3070

P9 P9! P9!
3080, 3110

3220 P9 Note I Note 1
10160 120 122 122

(34th item)
10160 7 69 133

(37th item)
10190 127 191 255
10210 127 191 255

Note I:
In these lines, P9 should be replaced by:

P9! + (P9! > ZI)*Z2l
and an extra line should be inserted into the program

1085 ZI = 32767:22! =65536

Note 2:
Set the memory size to 31220 in the 32K and 48K versions.

Table 2. Conversion for 32K and 48K

BAD COMMENT FIELD
;FINISHED?
;YES, RETURN

#$30 ;ASCII PREFIX
#$3A ;TEST TO SEE ..
NUMBER ; .. IF A-F
#6 ;ALPHA OFFSET
DATA-l,X ;SAVE CHARACTER

; NEXT STORE

Program Listing 2

ASCII ORA
CMF
BCC
ADC

NUMBER STA
DEX
RTS
END

;SUBROUTINE TO SAVE DATA HELD IN STACK
;SP TO THE DATA IS PASSED IN 'BASE'
THIS IS A BAD COMMENT LINE
SAVE LDX BASE ;RESET SP TO ..

TXS ; .. BASE OF DATA
TYA ;DOUBLE COUNT ..
ASL A ; .. FOR STORAGE
TAX ;SET INDEX

NXTBYTT PLA ;BAD LABEL
TAY ;SAVE BYTE
AND #$OF ; TRUNCATE
JSR ASCII ; CONVERT
TYY ;BAD OPCODE
LSR A

;PLUS 3 MORE 'LSR A'S
JSR ASCII
BNE NXTBYT
RTS

00100
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360

Assembler Directives

The assembler directives will be dif
ferent from the originals. In addition,
the stack area must be defined with a
LD SP, wxyz; since the translation is set
up to use a stack on a single page of
memory, wxyz would be best as wxOO.

For an example of the translator in
action, see Program Listings 2 and 3.
Listing 2 is a segment of 6502 code with
several deliberate errors. Listing 3 is an
unedited copy of its translation. All er
rors have been highlighted, and an
error-free translation works perfectly.

Listing 3 also shows lines which
could be edited. For instance, the
INC/DEC in lines 1210 and 1220 is
redundant; the instructions could safe
ly be removed. On the other hand, the
CCF in line 1410, after the compari-

IMI ;THIS MODE EMULATES 6502
INTERRUPTS

;SUITABLE CODE TO DEFINE THE
INTERRUPT VECTOR

The 6502 saves the program counter
and the flags in the stack during an in
terrupt, while the Z80 only preserves
the program counter. Whenever an
interrupt handler could affect the nags
add PUSH AF to ilS start and POP AF
before the RET!.

BOMicro, Anniversary 1983 • 139



immediate quantity; you cannot use
LDA $12B7 or similar expressions.
• The 6502 can handle binary-coded
decimal (BCD) quantities directly. It
was not possible to translate this within
the 16K size limitation .
• Because Z80 stack operations move
two bytes at a time, compared with the
6502's single-byte operations, there
can only be a maximum of 128 items
on the stack at any time. Also, manip
ulating data in the stack may cause cor
ruption.
• The overflow flag cannot always be
trusted.
• Timing loops must be readjusted.

The translator can handle a fuller
and more rational set of addressing
modes than the 6502 actually provides.
As far as the program is concerned,
any address memory instruction can
use any mode other than implied,
which eliminates the 6502's arbitrary
restrictions on what modes can be used
when. Thus you can write pseudo-6502
code that makes the fullest possible use
of the micro's unusually complete set
of addressing options.

Extending the Program

The program would run perfectly in
the bottom 16K of a 32K or 48K
TRS-80, and it is easily modified to
make use of the extra space. The modi
fication enlarges the size of the input
buffer to allow the program to translate
larger 6502 programs.

Table 2 shows the changes you
should make to match the program to
the larger computers; the 32K expan
sion would give more than enough
space for any likely source code.

Do not forget that, even with the
larger memory, this will still be a cas
sette-based program.

Conclusion

This program is a useful tool for
translating 6502 programs to run on
Z80-based microcomputers. It is writ
ten for a TRS-80 Model I, but with a
lot of effort, it could be adapted to
other systems.

The program's output is less effi
cient than the original code, but the
translation is adequate for most pur
poses. The program's main weakpess
is thal, since it has to fit into a 16K
computer, it is not as intelligent as it
might be.•

David Peckett, a chartered electrical
engineer, can be reached al I Delapoer
Drive, Haverford West, Dyfed SA61
I HZ, Wales, UK.

CHARACTER

were not required.

Limitations

A translation program of this kind
has limitations. None are serious, but
be aware of them:
• The operand must be a label or an

; DOUB LE COU NT ..

; .. BASE OF DATA

; .. FOR STORAGE
;SET INDEX

Program Listing 3

OR 30H ; ASCII PREFIX
3AR ;TEST TO SEE ..

NC, NUMBER ; .. IF A-F
A,6 ;ALPHA OFFSET
LD HL,DATA-l ; SAVE

IXIX
(HL) ,A
C ; NEXT STORE

EX AF, AF'
HL,BC

AF,AF'

LD B ,0
LD D,0

;SUBROUTINE TO SAVE DATA HELD IN STACK
;SP TO THE DATA IS PASSED IN 'BASE'
;*** SYNTAX ERROR BELOW ***
THIS IS A BAD COMMENT LINE
SAVE LD HL,BASE ;RESET SP TO ..

LD C, (HL)
INC C
DEC C
LD H,B
LD L,B
ADD HL, SP
LD L,C
LD SP,HL
INC C
DEC C
LD A,E
INC A
DEC A
SLA A
LD C,A
INC A
DEC A

;*** SYNTAX ERROR BELOW ***
NXTBYTT PLA ;BAD LABEL

LD E,A ;SAVE BYTE
INC A
DEC A
AND OFH ;TRUNCATE
CALL ASCII ; CONVERT

;*** SYNTAX ERROR BELOW ***
TYY ;BAD OPCODE
SRL A

;PLUS 3 MORE 'LSR A'S
;*** SYNTAX ERROR BELOW ***

JSR ASCII BAD COMMENT FIELD
JR NZ,NXTBYT ;FINISHED?
RET ;YES, RETURN

ASCII
CP
CCF
JR
ADC

NUMBER
CALL
LD
DEC
RET

IXIX
ADD
EX
RET
END

01000
01010
01020
01030
01040
01050
01060
01070
01080
01090
01100
01110
01120
01130
01140
01150
01160
01170
01180
01190
01200
01210
01220
01230
01240
01250
01260
01270
01280
01290
01300
01310
01320
01330
01340
01350
01360
01370
01380
01390
01400
01410
01420
01430
01440
01450
01460
01470
01480
01490
01500
01510
01520
01530
01540

son, is vital because the next instruc·
tion tests the carry flag.

The translation shows the address
mode subroutine IXIX was needed to
handle the STA DATA-I ,X at line 330
of Listing 2. The other indexing sub
routines were not added since they
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keounl
a WHERE

QUALITY PROGRAMS
MEETCOMPETITIVEPRICES

2701-C W. 15th. SUITE 324. PLANO, TX 75075 • (214) 680-8268 .... 204

Christmas
Stocking
Stutters

LDOS5. DOSPWS MULTIDOS
WITH COMPLETE 200+ PAGE MANUAL WITH COMPLETE 200+ PAGE MANUAL WITH COMPLETE 65+ PAGE MANUAL

Pl\I(~l~S

YOII heard about itI You read about It (80 MlCfocomputing), Now get the "cadillac" al a
special pricel

SUPER UTILITY PLUS t#J
"I believe Super Utility or Super Utility Plus should be present at every serious TRS-80
disk installation"

We didn't say thiS, Paul Wiener did in SO MlcrocOllJputlng. Jan. ·S2.,.lJut we sure agree
with hlml

Compatible with MOD I, and MOD III. and all the current operating systemsl Copy files
1rom any DOS to any DOS. MOD I or III, without converting l

Zap Disk repair Format without erase
Purge Memory Disk copy
Format File Utility Special disk copy
Special Format Tape Copy Conligurable System

MUCH MORE - Mod I & Ilion Same Disk Also available Super Utility Plus

For MOD 1/111.57-1.95 TECH MANUAL, 514 95 and

NEWI Back up copy now i:1cluded 'InSide Super Utility Plus." al S1995

74.95
14,95
1995

N/C

109.95
SAVE $40.00

SUPER UTILITY PLUS
TECH MANUAL
INSIDE SUPER UTILITY PLUS
OPERATOR'S MANUAL.

BUY OF THE ABOVE DISK OPERATING SYSTEMS AND

*~OJJm)lm~©...yOU SAVE OVER

OR BUY THE COMPLETE SUPER UTILITY PLUS KIT

*80 TRACK VERSIONS AVAILABLE

ST80-111

ST80-111 VER 2.50

ST-BOII L. .. 150.00
SUPER UTILITY PLUS... ...74.95
SUPER UTILITY TECH MANUAL ... 14.95
INSIDE SUPER UTILITY PLUS. .19.95

259.85

YOUR COST 179.85

SAVE $80.00

lhe world's best selling smart terminal
program has been Improved! ST80-11i (1m)
version 2.50 for the TRS-80(lml Mod I cmd
III . the NEW standard of comp,Jrlson
Since 1979. ST80·111 has communicated
With almost every type 01 ASCII computer
made It has worked With ALLof Ihem and
It will work with your host com puler too
Complete NEW documentation. printer
formalllng, internal TOF, hard or sofl form
feed, complete auto-dial supporllor mosl
popular modems, store phone numbers
on disk a nd dlallrom computer. protected
screen areas, super fast screen to printer
<lumps, lapre-stored messages hand
shake status display, aulomatlc 300/ 1200
baud rate selection. H ELPcommand. and
MORE, MORE, MOREl This IS the absolute
linesl in communications packages. De
mand the CADILLAC of termmal pack
ages ST80-111 ver 2.50
Mod I or Ilion disk With complete manual

D.ytCount ORDER FORM

O'y Oescnpllon DenSity MODI MODII Puce

LOOS 51 129,00

DOSPLUS 3,01 14995

MULTIDOS 7995

ST80-1I1 150.00

SUPER UTILITY PLUS 7495

LDOS/SU+ DEAL 14995

DOSPLUS/SU+'DEAL 169,95

MULTIOOS/SU+ DEAL 9995

ST80-III/SU+ DEAL 179,95

COMPLETE SU+ KIT 69,95

SpeCify Mod I or Mod III. Mod I orders please speCify Single or double
denSity

Send cash, check. or money order. VISA and MasterCard gladly accepted
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55.25

$4.95

S4.75

S4.95

P,Ic.

.59.95 ea
$14.95 ea.

SUS
,..US
$S.9S

. $3.9S
$2,9Sor2lS-4,gS
.ST,9Sor2lSz.g~

.. ",. Sg,gS
.SH9..-ZlSUS

SUS
S2.9So,21S~.9S

P,Ic.

@",,,
compu,,"

Co,p

... $299.95 ea.ch
. $279.95 each

.$249.95 eaclT

Wall Transformers
AC and DC Types

JS.l00K lOOK Linear
hperPols

JOYSTICKS
JS-5K 5K Lineal

hperPots

Inpu,
111VI60H,
'HVI811Hz
'HVI60Hz
'HVlIIOHz
117VIIIOHz
'20VI811Hz
120YIIlOH,
l11VI60Hz
120VIIIOH,
120VlOOKz

MU2Al·U f.~,·:::':..
"MU2A·1N How

Muffin-style Fan
• 105cfm flee air delivery S"
• 4.68' sq.• 1.50' depth. F,."m~1
• 10 yrs, cont, duty at ZO·C
• Impedance pZQlected, ambients 10 70·C
• T15V 50160H2 14W Wt 17 02

Buy 1 for
Buy 2 for
Buy 10 for .

UV-EPROM Eraser

AC250 tPic,u..dl
P"I No
AC 250 (.bo..>

" AC1000
ACll(MJ,,-oo ~
OC6g'2
OY500
OO~

OCI200

~~g':~~~I:;':n~r,'1 A~~~'O?'::;~;:"'~~~i1,~~~:'e~%dJJe~~~:
Mo,I'y Tronst., role: ?SOK bi,.I ••c. singl. densl'1; 5O:'JK ~iISI.e<:.
~~~~,.,~r,"~~'tJr~ ~~B'~,6k~~I:'I~il),~~~v;r:~, wJ;';. '~:r~~rJ~:
A hozo·,.ctorlld opllOn IS ....I.blo. Po..." 11512.lOVAC@5(l-I;()Mz.
<2<VOC @ 1.7 amp. m.". <5VOC <If 1,2 amp. m••, Unit n
pic'"r~" aOO.. 1000$ no' Incrudo C~,~. PO"~' 'oppl)o, Of cabl~"
S".: S,5S-W. U"l' ~,5'H, We'gh. 12 Ib,
P.rtNo.

to 16K. 321\. or 48K
··Modell '" From 4K 10 16K Requires (1) One Ktt

Model J '" F.om 4K 10 48K Requires (3) Three Kits
Color", From 4K 10 16K Rlquires (1) One Krt
··"ot~ 1 OI.lp......n """noion INf~ up" 11K T•• Kh A.~uno

_0", KI Koq"••d 'orOICh 15K.thp.o.Io._

EXPAND YOUR TRS-8o

FOD100-8
FD0100·8
FDD100·8

"Ktt comes complefe wifh 8 ea. 4164-2 1200ns). 64K D'fn. RAMs
& conversion documentation Converts TRS·aO color computers
Irom 4K·32K Memory or 16K·64K Memory
TRS-64K2 (200..) . 154.95

Kit comes complete with 8 each MM5290 (UP0416/4116) 16K
Dynamic RAM ("ns) and documenfalion lor conversion.
TRS·16K2 ·150ns 114.9S
TRS·lliKJ ·200ns .$12.95
TRS·16K4 ·250ns .110.9S

E,ooa, 270/). 2116. 2732. 2760. 2516. 2~32. 2_. E,.... u~ '0 I ohlp.
..l1nin S' ml"ulOO tt chl~ In 31 m'noIOO). MoinlolnHon.l.nl "'FlO'...
'I01.nc. ot on. Inch. Spocl.1 oonduoll.. lo.m lin.r .Iimln".. 01.110
~ultd·up, eoil1·'n ..t"1Ioc~ '0 p,.,.n' UV "'PO'u'•. Compoct _ only
9.00'. 3.m·. 2.60'. Com~I.le .. ilh holO;ng t..y tor 8 chip•.

UVS·11El Replacement Bulb '16.95

DE·4 "V· EPROM E..,e, ,,,'79.95

I8 Chips - 51 Minutes I

D,' ~~;~~~,;~~~~:" F@)~,~
" • 10 yrs, cont. duly at woe F,am•

• 115V SOI60H2
• For Apple users

PWS2107U f.~~""f~:..,. .$ 9.95 ea.
·PWS2107F,..... $14.95 ea.

.... N" C_ ......."

0"2!>P< 10.%P S 9,'S"
0"2~'" "'" I O~1SS 10,'15 ..

DD29',H 'I..t 2,OB~5P '6,'~ ..
0",5P..." <,.., I D6>';P" D~h' ',,"5 ...

DR",". ,r... 208158 '6.95 ..

STANDARD DB25 SERIES CA.BLES
No'~ '"' ,,,. Q'"" U"2' ' '" S ,,,,.~~,,,., ~",,, "",,, • ...,......, '0 lot ,,"K _~",,"'- Chooo< ,,,,'"

w· ,,,",.,0 t1-, ,"",,, '" 'foo, '....."'" C.Ulod.V.
STANDARD CA"",S

""",.
.,_~.J

".,~-, "..... ~. . ",
n...... ".,,,,,,. ., ""OM'''O I ., . .u,

POWER SUPPLY - SYOC@7.5AMP, 12YOC@1.5AMPSWITCHING
10p01' "SVAC. 5D·6OHz@3 .mp/13GVAC. ~DHz '" ',1.m9, f ......,'po_ .",,~._ ••~_
,h.. i "~/l3D~ACi, Outp.. , I~DC (If' l,~ ."'p. \2VOC iIl1,~ ."". I h, oil., 1'0", ,ord, 11'h"W ,
11'11"0. 1'<o"H. WI, 5 Hl.

Part No. PS94VO S49.95 each

POWER SUPPLY - 5YDC@JAMPREGULATEO Deltron
l.p01: '\I~AC, .HlDH" OUlput 5VO, Adi,,"blo "f 3.mp, ~~D, 3 B .m,. A'io.I.~~ <Of'

"ntl",l, Ripplo & H~.. : '''~ r.", ~MV p.p _ 1 ",",'Iog ••rt.m Ul","Ioi,,' Sill' ."W,
H'x"l. I·JlII"H· "'. 11~,

Part No. DPS-l $29,95 each

MULTI-YOLTAGE POWER SUPPLY - +5.-+12,-12YOC REG.
10POl: '0'·'2lV.C, u·nH"l'IJ~-2l0V~C, 'H_Hz. ~"pot; .l~OC <1' 1 .m•• ~1Ij .. I~OC @
lD~~ Fixo•.• '2VOC I1t I .mp AOi.. _tlV <If l.mp "i, 0"".",. ,r"",'Ioo. Sl", ':'h"l'
.·1fI"w, 3""0
Part No. RA0250 S399S 6ach

,,,"',,
""',,,,,,,,,,.
"",,"""',,,",,,,,.
"""'1
''''''''
",,""
'"'''''',,,,,"'.

0""
0"',' ..

All "",,,,,,,c"_O'Q' '";Q."""~,,,.",,,,,;,"",,

~~~~~~
~;::: :;::~;:: I:: :,::; ;;' ';;:
~::;:: :E:H~ ;:: =~ E m

-~~ ...,,,
.. "_""',, 1."......~'" '"
to ,,""'~. '" H'

,""_~"''' .>S"_.'.1" "..
'0 ....DO

,•• ,"" on" " ",
" ,-+""' ,. H',. "..... ~, 0 :~

" ."'....... '.., l< ..,

* SHIPMENT IN 24 HOURS *
~'f- 7:00AM to 5:00PM (PST)~
~ Call: (415) 592·8097 ~

J~'::;""':;I JUMPER AND CABLE ASSEMBLIES ~~~";';
STANDA.RD DIP JUMPERS ~':'.!.o- ;"_.__1;:, _ ...._~

110.00 Minimum Order - U.S. funds Only Spec Sheets - 30e each
California Residenis Add 6Y,"!. Sales Tax Send $1.00 Postage for your

~~~~~~A~.:.d?o;~o~~~~y1J~~~n;/~~~~ce ~~;:S1J~gj;~t~:~~a~~~ALOG

~~~;:~J*a!iim'I,H-§el"h'C".O·em f~;;;~vVtf:
~ QuantitV "$,. --:;:.. 'tr Num~, ~
-7 DIScoun~.s,;::{ ~ 7h"U17&u3~

"Y,,,-'i'N'" ~~"'~
1355 SHOREWAY ROAD, BElMONT, CA 94002

11/82 PHONE ORDERS WELCOME - (415' 592·8097 ..... 534

~
PDwertec Sub·Modular DC Power Supplies

SM Series power supplies include rectifying, filtering.
. ..."". regulating, overload and oye~oltage protection functions. You

.",,,,~,:., .. ' need only connect the sub·module to tha appropriate secondary
~ .. < transformer tap and bolt the unit 10 a heatsink.

-, AEGUI..OTIOH: lIHE: .'01\ lOt oe'OOI.t". -I~II 10 .'011 ittp.I .....'., lO~D: ,1llllOt.O·IOOII

... 4a :;;:';,h';~ (~~~=;v 1:i;1 ;::;;::T~:,;~~r:~:lqU~~:~:-:~':'(:~:~~I~~~;.~m~,:~

21D3oo IPlclU!'dl ' <."'1Il '511 tor_:,"·~cc':,,':':".,"CO:C_c_=_=..c_=,==_--r
'-' "-,'"-I.,-",-!,.,::o,, ,~". --.'"'_-,'-~.",.,.'••- ", -"" -i'i!i-'"::=:-_.~- =::?:'-~_.22AA·'OO ',>3A , ,,~ 'l'IJVAC , "VAC ~~ "" CT 1,;00:00. iI':!-

210,100 "A ' '" "'V~C "VAC3A~;CT "OO",,".,,S SQ' """
128'00 , "_'ZOVAC ,"VAC1'Aw~~.1'8 8", ,","

~:;.= -'OA 1 HA ::~=:~~~;~I;~~;~~;::~: :~::;~::::-:~;-~:':
210.JOO-- - o.BA 1 '''-12oVAcl,"vAc,oA,,'cT ',00.',00.'-"0 "'"

2>EIOO ,",OOA ~~zov.::'.'O. 16VAC"A~K:;T 100.',00,',30 "",'

'V"";o'dlo"mIOIK.oll' - Corr." 'oting,.p",""" "Ii,. ""'Il' "'Ill

, , . $29.95Model 2830 , , ,

JEll 5 Adj. Du,1 Power SupplV Kit (as shown). Sl4.95

FULL 8·BIT
LATCHED OUTPUT
19·KEY KEYBOARD

JE600
Hexadecimal
Encoder Kit

G~neral Description: The JE215 is a Dual Power
Supply with independent adjumble positive and nega
tive output voltages. A separate adjustment for each
of the supplies provides the user unlimited applicarions
tor Ie current voltage reQuirements. TIle supply can
also be used as a general all-purpose variable power
supply FEATURES

• AdJu".ble .egul.ted pOw", ."ppl,",
po•. and neg, 1.2VDC 1o 15VOC

• Powo, Dutpu, (uch .u"plv)
5VOC@SOOmA,lOVQe@7S0rnA.
12VQC!l"SOOrnA, .."j
15VDC@lJ5rnA

• Two, J-t.,,,,;,,., o<h Ie 'eg"'~lu"

wi,h ,h.un.1 ooedo.,1 ",oloe"o"
• He.t .in" .egul.tor cooling
• LED "on" ind;o.to.
o Pdnled BoM" C"n'l<union

.1£1;.,. • 120VAC",pul
• Si,e. 3 1/2·'w. 5 1/16'"L x 2'

IPIC'u'. no, ,nown ,,," ,'",i1 .. In const,uc,ion to abo•• '
JE200 R.g. Powe,$upply Kil (5VOC. 1 amp I $14.95
JE205 Adap,", B,d. (10 JE2001 t5.t9 & t12V.. $12.95
JE210 Va,. Pw,. Sply. Kil. S·15VOC.•o 1.S.mp. $19.95

~
HP·Display Sale· National
5082 Stlries _ 0.43 Inch _ 7·Segmen1

p,"
Color

l·J SAL~
Number oescrlptlon Price PR'~E

5082-7650 Hi Eff Red CA· LHD 99 4/ s"'2"4S
5082-7651 Hi Eff Red CA RHO 99 4/S2,49
5082-7653 HI Eff Red CC . RHO 99 4/5249
5082·76~ Hi Eff Red O~erflow t lRHO 99 4/52,49
5082-7650 Yellow CA· LHD 99 4/52,49
5082·7661 Yellow CA - RHO 99 4/52,49
5082-7663 Yellow CC . RHO 99 4/52.49
5082· 7670 Green CA· LHD 99 4/$2.49
51)82·7671 Green CA - RHO 99 4/$249
5082·7673 Green CC . RHO 99 4/5249
5082·7676 Green Overflow:!: lRHO 99 41$2.49
5082· 7750 Rod CA - LHD 99 4/$2.49
5082-7751 Red " RHO 99 4/$2.49
5052-7756 Red Overtlow:!: lRHD 99 4/$2.49
5052·7760 Red CC . RHO 99 4/$2.49

CA·Comm. Anod. CC·Comm, Colhodo lHO'AHO·L.tU'''ohl hond ••c
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CO 2708,2716,2732 AND 2764 EPROM PROGRAMMER

JE664 EPROM PROGRAMMER
8K TO 64K EPROMS - 24 AND 28 PIN PACKAGES

COMPLETELY SELF-CONTAINED - REQUIRES NO ADDITIONAL SYSTEMS FOR OPERATION

l""l"""
:!~"......- ..-::o;o;:~"='="...:::

t:l! '-. \

• Programs and validates EPROMs • Checks for properly erased EPROMs • Emulates PROMs or EPROMs
• RS232C Computer Interface for editing and program loading. Loads data into RAM by keyboard. Changes
data in RAM by keyboard· Loads RAM from an EPROM. Compares EPROMs for content differences· Copies
EPROMs. Power Input: 115VAC, 60Hz, less than lOW power consumption. Enclosure: Color·coordinated, light
tan panels with molded end pieces in mocha brown. Size: 15-5/8"L x 8'1."D x 3';' "H. Weight: 5% Ibs.

The JE664 EPROM Programmer emulates and programs various 8-Bit Word EPROMs from 8K to 64K-Bit memory
capacity. Data can be entered into the JE664's internal 8K x 8-Bit RAM in three ways: (1) from a ROM or EPROM;
(2) from an external computer via the optional JE665 RS232C BUS; (3) from its panel keyboard. The JE664's RAMs
may be accessed for emulation purposes from the panel's test socket to an external microprocessor. In program·
ming and emulation, the JE664 allows for examination, change and validation of program content. The JE664's
RAMs can be programmed qUickly to all "1 "s (or any value), allowing unused addresses in the EPROM to be pro
grammed later without necessity of "UV" erasing. The JE664 displays DATA and ADDRESS in convenient hex
adecimal (alphanumeric) format. A "DISPLAY EPROM DATA" button changes the DATA readout from RAM word
to EPROM word and is displayed in both hexadecimal and binary code. The front panel features a convenient
operating guide. The JE664 Programmer includes one JM16A Jumper Module (as listed below).

JE664·A EPROM Programmer - Assembled & Tested (Includes JM16A Module) $995.00
JE665 - RS232C INTERFACE OPTION - The JE665 RS232C Interface Option implements computer ac·
cess to the JE664's RAM. A sample of software written in BASIC is provided for the TRS-80" Model I, Level II
Computer. Baud rate: 9600. Word 'Length: 8 Bits - Odd Parity. Stop Bits: 2. This option may be readily adapted to
other computers.

JE664·ARS EPROM Programmer with JE665 Option __ . _. _ $1195.00
Assembled and Tested (Includes JM16A Module)

EPROM JUMPER MODULES - The JE664's JUMPER MODULE (Personalily Module) is a plug-in Module Ihat pre-sels the
JE664 for the proper programming pulses to the EPROM and configures the EPROM socket connections for that particular EPROM.

JE664 EPROM
JUMPER MODULE NO.

JM08A

JM16A

JM168

JM32A

JM328

EPROM

2708

2716. TMS2516(TI)

TMS2716 (3 Voltages)

TMS2532

2732

EPROM MANUFACTURER

AMD, Motorola, National. Intel, TI .

Inlel, Motorola, National. NEe, TI .

Motorola, TI .

Motorola, TI .

AMD. Fujitsu, NEe. Hitachi, Intel

PRICE

' .. $14.95

........ $14.95

. $14.95

............... $14.95

................... $14.95

JM64A

JM648

JM64C

MCM68764, MCM6BL764

2764

TMS2564

Motorola,

Intel.

TI.

............................ $14.95

. . . . . . . . . . . . . . . . . . . . . . . . $14.95

. $14.95

1355 Shoreway Road, Belmont, CA 94002 ..... 534 FOR FAST DELIVERY CALL 14151 592-8097
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UTILITY

Super Spooler
by Ron Balewski

D
on't let your printer tie up your computer
during long tasks. Use this spooler, in
stead-it doesn't even require more hardware.

Do you have a slow printer that
bogs down your TRS-80? How would
you like to fun another program, type
in another program, or maybe even
playa game of Star Trek while your
primer grinds out your mailing labels?
Not possible without some sort of
extra hardware, right? Wrong. A
print spooler will do everything I just
described.

What Is a Print Spooler?

A spooler is a program that com
pensates for the slowness of a printer
by accepting printed data as fast as the
Basic interpreter can send it, and stor
ing it in a buffer for later release to the
printer at a speed slow enough for the
printer to handle.

There are two types of spoolers,
RAM based and disk based. Since I
don't have a disk system, I use a RAM
based spooler. I reserve the top 32K (or
however much I can do without) 01
memory for the spooler· print buffer.
This lets me store about 32,700 char
acters in the buffer. On my Centronics
737, which prints at 50 characters per
second, this amounts to about 10
minutes printing time.

Use a disk-based spooler if you have
a disk system. With this kind of
spooler, printed data is not stored in
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RAM (which is usually in short
supply), but is spooled out to a disk.
Whenever the printer requests more
data, it's pulled back off the disk
and sent to the printer. A typical
35-track disk should hold about 89,000
bytes of data.

On my 50-character-per-second 737,
this would amount to almost a half
hour printing time, obviously better
than the 10 minutes offered by the
RAM spooler.

How It Works

The print-spooler program takes ad
vantage of the interrupt generated by
the expansion interface so the com
puter appears to be doing two things at
once: controlling the printer and run
ning another program.

The first part of the program, up to
line 650, is a new line printer-driver
routine. This is patched into the line
printer DCB (data control block), by
passing Radio Shack's driver. Lines
230-270 make sure there's room in the
buffer for another character. Lines
280-360 put the new character into the
buffer and adjust the input pointer.
Lines 470-650 contain a subroutine
that is called when the print buffer is
full. "Full" is printed on the screen by
lines 480-510. Lines 530-570 then wait

until the buffer empties a bit. The
"Full" is then erased and control
returns to the main driver.

The second main part of the pro
gram, lines 770-1240, is the interrupt
service routine. This section is called 40
times per second, regardless of what
the TRS-80 is doing. During each call,
the routine first checks if there's any
data in the buffer. If not, the interrupt
ends. If there is data in the buffer, the
routine checks if the printer can accept
some. If not, the interrupt ends.

Assuming there is data to be printed
and the printer is ready to accept data,
the interrupt service routine sends the
next byte of data to the printer, delays
for an instant, and loops back to per
form the above two checks again.

Note that the delay loop in lines
990-1000 may have to be adjusted or
possibly removed entirely, depending
on your printer. My 737 has an 80
character print buffer built in and only
prints after either 80 characters or cer
tain control codes are received. There
fore, my interrupt service routine is de
signed to pass data to the printer in
blocks instead of passing one character
per interrupt (since the maximum
speed at one character per interrupt is
only 40 characters per second). When-

The Key Box

Modell
32K RAM
Cassette Basic, Assembly



Program Listing

* RAM SPOOLER PROGRAM •
***********************

INTERRUPT SERVICE ROUTINE - THIS ROUTINE IS ACCESSED
48 TIMES A SECOND. IT CHECKS IF THERE IS DATA
IN THE BUFFER AND IF THE PRINTER WILL ACCEPT SOHE.
IF SO, IT OUTPUTS DATA UNTIL THE PRINTER BUFFER
IS FULL (PRINTER REFUSES TO ACCEPT HORE DATA),
AND THEN RETURNS TO DO BASIC UNTIL IT CAN PRINT
AGAIN.

Listing conlinues

;CHECK IF PRINTER READY

;INC OUTPUT POINTER

;GET NEXT LETTER

;CHECK IF DATA IN BUFFER

; LETTER 0?
;IP SO, THEN OPF PRINTER
;PRINT THE LETTER
;LET PRINTER ACCEPT DATA

disables the interrupts and stops the
printer. Of course, you'll still be able to
do LPRINTs, even though the printer

'FULL'

BC

AF
BC
DE
HL
DE. (INPPTR)
Hr., (OUTPTR)
IBH
Z,NOPRNT
OSDIH
NZ,NOPRNT
HL, (OUTPTR)
A, (HL)
AF
HL
A,H
L
NZ,NORES
HL,BUFFER
(OUTpTR) ,HL
AF
A
Z.PRTOFF
(37E8H) ,A
BC,30
0060!i
NXTOUT
!iL, (37ECH)
!iL, (37E011)
!iL, (37E011)

DE, (INpPTR)
HL, (OUTpTR)
DE
18H
Z,STLFUL
BC.4
DE,VIDEO+101S
HL.BLANKS

BY RON BALEWSKI
JULY 17, 1981

LINE PRINTER DRIVER ROUTINE - STORES ALL LPRINTED
DATA IN THE SPOOLING BUFFER.

VIDEO EQU 3C00H
ORG 8e88H ;TOP 32K

LPROVR PUSH BC
PUSH DE
PUSH HL
LO DE. (INPPTRl ;BE SURE ROOM IN BUFFER
LD HL, (OUTPTR)
INC DE
RST 18H
CALL Z,BUFFUL ;IP NO ROOM, ? MSG & WAIT
LD A.C
LO HL, (INpPTRl ;PUT PRINTED CHAR IN BFR
LO (HL) ,A
INC HL ;INCREHENT INPUT POINTER
LO A,H
OR L
JR NZ.LPRXIT
LD HL.BUFFER

LPRXIT LD (INppTR) ,HL
POP HL
POP DE
POP BC
RET

BUFFUL - THIS SUBROUTINE PRINTS FULL IN THE LOWER LEFT
CORNER OF THE VIDEO SCREEN AND WAITS UNTIL THE
BUFFER EMPTIES SOME. IT THEN ERASES FULL AND
RETURNS.

BUFFUL PUSH BC
LD BC,4
LD DE,VIDEO+1015
LD HL,FULMSG
LDIR
EI

STLFUL LD
LD
INC
RST
JR
LD
LD
LD
LOIR
pop
RET

FULHSG DE I'M
BLANKS DE I'M

,
INTRTN 01

PUSH
PUSH
PUSH
PUSH

NXTQUT LD
W
RST
JR
CALL
JR
LD
LD
PUSH
INC
LD
DR
JR
LD

NORES LD
pop
DR
JR
LD
LD
CALL
JR

NOPRNT LD
LD
LD

00U0
001HI
08120
08130
00140
09150
80160
00170
80180
00199
90200
90210
110228
110238
80240
00258
08260
00270
00280
88290
08300
80318
09320
90330
88340
80358
80360
00370
90380
98398
80488
08410
00420
00430
08440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00618
80620
80638
80640
00650
00660
00670
00680
00690
00700
00718
00720
00739
00748
00758
08768
88778
88780
08790
80800
08810
80820
00838
80840
80858
00860
00870
00880
00890
00900
80930
00940
00950
80960
00970
00980
08981
00982
00983
00984
00990
01000
01010
01020
01030
01040

3C88
8888
8880 C5
8881 05
8882 E5
8003 ED588488
8887 2A8680
800A 13
8888 01'
8eec CC2380
8881' 79
8Bl8 2A8488
8813 77
8814 23
8015 7C
8016 85
8017 2003
8019 21B888
8BlC 228480
8BIF El
8020 01
8921 C1
8822 C9

8058 1'3
8851 1'5
8852 C5
8853 05
8854 E5
8055 E0588488
8859 2A8688
885C OF
8850 2824
8051' C00185
8062 2811'
8064 2A8680
8067 7E
8868 1'5
8869 23
886A 7C
806B B5
806C 2803
886E 21 B880
8071 228680
8074 F1
8075 B7
8076 281A
8078 32E837
8076 011E80
807E C06000
8081 1802
8083 2AEC37
8086 2AEIl37
8089 2AEIl37

8023 C5
8024 010400
8027 llf73F
802A 214880
8020 EOB0
802F FB
8030 ED5BB480
8034 2AB680
8037 13
8038 OF
8039 281'5
8038 0U400
803E 111'731'
8041 214C80
8044 EDB8
8046 Cl
8047 C9
8048 46
804C 20

three DOS key words-Open, Close,
and Kill. Open enables the interrupts
and starts the printer printing. Close

"The initialization section
starts the ball rolling by
enabling the interrupts

and then
executing a Clear. "

ever a character is passed to the 737,
though, it takes the printer a moment
to decide whether or not it can accept
another character before it must start
printing. The 30 in line 990 renects this
time delay.

If your printer "thinks" faster, you
can lower this number. You'll know if
that number is too low because your
printer will print slower than its maxi
mum speed due to the fact that it's only
getting 40 characters per second and
not its maximum amount. If your
printer has no input buffer, you can
delete the delay loop entirely since
you'll return from the interrupt after
each character printed.

If your printer has no print buffer,
the maximum speed it prints at under
this spooling program is 40 characters
per second, despite its maximum speed
rating.

The next three program sections,
when called, kill all the data in the print
buffer, enable interrupts to start the
printer I and disable interrupts to stop
printing, respectively. All three of
these sections are patched into DOS
reserved words and are explained more
fully in the operating instructions.

The final section, lines 1610-1640, is
the initialization section. It is run only
once, immediately after you load the
program. It starts the ball rolling by
enabling the interrupts and then exe
cuting a Clear to fix the pointers
messed up while loading.

The rest of the program just sets
memory size for you and patches in the
new printer driver. the interrupt service
routine, and the spooler commands.

How to Use It

Now that you know the basics of
how this spooler works, let me tell you
about its special features and how to
use them. The spooler responds to
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; DISABLE INTERRUPTS

;SET A RETURN ADDRESS
; 00 A CLEAR

HL,lA19H
HL
IE7AH·

1AI9H
BUFFER
BUPFER
o

HL
DE
Be
AF

THE CLOSE COMMAND WILL DISABLE THE INTERRUPTS
AND THEREFORE STOP THE PRINTING. THIS IS
USEFUL BECAUSE YOU CAN'T READ OR WRITE A TAPE
WHILE THE INTERRUPT IS ENABLED. TO RE-START
PRINTING, TYPE OPEN.

or
JP
DEFW
DEFW
DEFB

POP
POP
POP
POP
E1
RET

- THE OPEN COMMAND WILL TURN ON THE INTERRUPT AND
THEREFORE TURN ON PRINTING.

EI ;ENABLE INTERRUPTS
JP IA19H

- THE KILL COMMAND WILL KILL ALL DATA IN THE PRINT
QUEUE. THIS IS PROVIDED IN CASE A LOT OF USELESS
DATA IS ACCIDENTALLY DUMPED TO THE PRINTER.

LD HL,BUFFER ;CLEAR THE PRINT BUFFER
LD (INPPTR) ,ilL
LD (OUTPTR),HL
JP lA19H

A ZERO IS ENCOUNTERED IN THE PRINT BUFFER, CONTROL
BRANCHES HERE TO DISABLE THE INTERRUPTS AND
THEREFORE STOP THE PRINTER. THIS ALLOWS YOU TO
PUT PAUSES IN TilE PRINTING FOR FORMS CHANGING.
TYPING OPEN WILL RE-START THE PRINTING.
LD ilL, (37ECII)
LD ilL, (37E911)
LD HL,(37E911)
POP ilL
POP DE
POP BC
POP AF
RET

CLOSE OOS VECTOR ADDRESS
ORG 4185H
JP CLOSE
END INIT

SET OPEN OOS VECTOR ADDRESS
ORG 4179H
JP OPEN

INITIALIZATION SECTION - AFTER I~ITIALIZATION, THIS
CODE WILL BE OVERWRITTEN AS PART OF TUE PRINT
BUFFER.
Er
LO
PUSH
JP

RESET TOP-oP-MEMORY POI~~ER

ORG UIBIH
DEFW LPRDVR-I

SET PRINTER DCB ADDRESS
ORG 402611
DEFW LPRDVR

SET KILL OOS VECTOR ADDRESS
ORG 419111
JP KILL

RESET MEMORY SIZE PTR TO CLEAR 50
ORG 41'lAilli
DEFW LPRDVR-51

SET INTERRUPT ADDRESS
ORG 401211
JP INTRTN

01050
01060
91979
01080
91990
011BB
01110 ;
91120 ; WHEN
01139 ;
91140 ;
01150 ;
01160 ;
01170 PRTOFF
B1180
01190
01290
01210
81220
01230
01240
01250 ;
01268 ;
01270 ;
01288 ; KILL
01290 ;
91300
01310 KILL
01329
01330
01348
01350 ;
81360 ;
01370 ;
81380 ; OPEN
91390 ;
01400 OPEN
01410
91420 ;
01430 ;
01440 ;
01450 ; CLOSE 
91460 ;
81470 ;
01480 ;
81490 ;
01500 CLOSE
91510
81528 INPPTR
01530 OUTP'l'R
01540 BUFFER
01550 ;
01560 ;
81570 ;
01580 ;
01598 ;
01600 ;
01610 INIT
01620
01630
01640
916513
016613
01670
01680
01690
81790
01710
01729
01739
01749
91759
91769
01719
01789
91790
91809
91819
1J1820
91830
1n840
01850
01869
01878
91880
01890
01990
01910
01920
01930
1n940
01950
01960
01970
01989
01990
02000
02010
92020
02030
02040 SET
02050
02960
02070

ERRORS

4191
4191 C3A98B

8080 F3
8081 C3l91A
8064 B880
80B6 B880
80B8 00

4185
4185 C3B080
89B9
00000 TOTAL

4179
4179 C3AC8B

4BAB
41M0 CD7F

4926
4926 9989

89A0 218880
80A3 22B480
801\6 228680
881\9 C3l91A

89AC FB
80AD C3l91A

8092 2AEC37
8995 2AE937
8098 21\£937
809B E1
899C 01
8090 C1
809E F1
809F C9

4012
4912 C35089

808C E1
8080 01
808E C1
808F F1
8090 FB
8991 C9

80B9 Fa
80BA 21191A
60BD £5
60BE C37AlE

40B1
40B1 FF7F

USlinR conrinued

COLOR-STICK

'HERE AT LAST'

Finally an inttrfact for tht Color
Caoputtr to Itt you USf tht fa-ous

'ATARI JOYSTICK'

Just plug it into tht joystick port
and plug tht Atari Joystick into it.

Tht Color-Stick can i~rO\lt scortS
58'1. and IIOf't lillilt aaking sc. gaMs
mort txciting and fun to play.

Better Software Assoc.
P.O. Box 6970 Station B
Greenville S.C. 29606

(803-295-3648)
.... 387

Add $2.88 ptr ordtr shipping and
handl ing. Wt acctpt VISA, I¥\STERfARD
CHEC1<S and t1lHY ORDERS.
C.O.O. add $3.88 utra ptr ordtr.
S.C. rtsidtnts add ~ salts tax.

isn't going, since all printed data just
goes into a buffer. Kill kills all data in
the print buffer. This is a handy fea
ture in case you accidentally do an
LLiST. It won't take long to dump a
lot of garbage to the print buffer. Kill
gives you a way to throw out the gar
bage without resetting the system.

Another nice feature of the spooler
is a print-hold feature. Since I fre
quently use single-sheet paper with my
printer, I include in many of my pro
grams an automatic stop after so many
lines printed so I can put a new sheet of
paper into the printer. Such a pause
works fice when Basic is running the
printer directly. Whenever Basic stops.
the printer stops. However. things
don't work quite so smoothly when a
spooler is put between Basic and the
printer.

In the blink of an eye, the computer
was telling me to change the paper and
press enter. but the printer was just get
ting started on that page! If I waited
until the page was printed, changed the
paper. and then pressed enter. I de
feated the purpose of the spooler by
once again making the computer wait
for the printer. On the other hand. if I
pressed enter and let the computer con
tinue to pour data into the buffer. all

Color-Stick inttrfact $19.95 tach
or tNC for $34.95. (ltss joysticks)
Atari Joysticks $9.95 tach.
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ADDRESS -----"-'-r"---:~CITY -:....11

$9
1 1
1 1

9
9

11
16

18
1 1

9
9

13

PHONEl

OUR PRICE CREDIT

ALIEN DEFENSE (SSM) S 1 8

ARMORED PATROLJ (At) 22

ASYLUM 11 (MEO) 22

CATERPILLAR'J (SSM) 18

DEFENSE COMMAND (BIG 5) 18

ELIMINATOR (All 22

FLIGHT SIMULATOR (sU 32

TYPICAL BARGAINS

·SORRY. NO TAPES.

J - JOYSTICK COMPATleLE

FORBIDDEN CITY (48K: FANT) 36

THE INSTITUTE (MEO) 22

PLANETOIDS (AI) 18

SCARFMAN J · (CORNSOFT) 18

STARFIGHTER (AI) 26

ZIP _-=---"--"

• CHOICE OF OVER 40 POPULAR
GAME DISKS FOR MODEL I AND III

• ARCADE, ADVENTURE AND
SIMULATION GAMES

STATE _

• NEW TITLES ADDED MONTHL Y

• FIRST DISK 5 - 1 5%

OFF LIST PRICE

• NO MINIMUM PURCHASE

• GUARANTEED BUY-BACK PLAN·

• SUBSEQUENT GAMES UP TO
75% OFF LIST PRICE

• LOW ANNUAL MEMBERSHIP FEE

MICRO-TRADERS GIVES 50% TRADE· IN CREDIT

ON GAMES PURCHASED FROM US

FED UP WITH GAMES YOU'VE MASTERED?

FRUSTRATED BY $20 - $40 GAME PRICES?

·WE WILL BUY BACK ANY AS NEW GAME FOR

50% CREDIT WITHIN LIMITED TIME PERIOD AND

FOR NOMINAL INSPECTION FEE

NAME -:-::; _

ADO $2,25 FOR SHIPPING & HANOl.ING.WA~~IOENTS ADD 4% SALES TAX. NO C.O.p.
PRtCESSUBJECT TO CHANGE WiTHe ICE: ~E"'BE:RS"'IPFEE REFUNDABLE IF NOT
FULLY $ATlSFI£O. TRS·BO IS THE~TRA 117£ TANO"t' CORPORATION,

OYES. I WANT MY FIRST GAME. Pl.US MfCRO.TRAOERS MEMBERSHIP AT
SPECIAL LOW PRICE OF $1 2 AND FREE CATALOG.
GAME PRICE -----1
o CHECK 0 VISA/MC ACCT. NO_ EXP.OATE __
SIGNATURE []MOO 1[]MOD 111 032K 0481<

o ('0 UKE MORE INFORMATION. ENCLOSED IS 52 FOR CATALOG. APPLICABLE
TO FIRsT ORDER. .

the output ran together without the
planned pause.

The addition of the above-men
tioned print-hold feature solved the
problem. To turn off (Close) the print
ing at a given point, just LPRINT
CH R$(O). The printer prints up to the
zero in the buffer and stops until you
issue an Open command. You can in
clude as many zeros in the print buffer
as you want. The printer stops when
ever it hits one.

If the buffer becomes full when the
interrupt is off (closed), the interrupt is
automatically enabled (opened) to
keep the system from eternally waiting
for the buffer to empty, even though
the printer is closed.

Now for a bit of advice: Be sure to
Close the printer before you read or
write a cassette tape. If you try to do
tape I/O with the interrupt enabled,
the time spent in the interrupt service
routine wreaks havoc with the tape
timing. Don't worry about freely using
Opens and Closes since no data is lost
during their use.

You can change the size of the buf
fer by changing the ORG in line 190.
All memory from the ORG value
through FFFH is assumed to be avail
able to the spooler. Using an ORG
value of 8000H gives you 32K to be
used by the spooler and 16K to be used
by your program. An ORG value of
COOOH gives you 32K of memory for
YOllr program while leaving only 16K
for the spooler. I keep an object file
assembled with each of the two ORG
values handy and reserve 32K for the
spooler whenever possible. But if I
can't afford 32K, I just load the copy
that reserves 16K.

For Use With 32K

If you have a 32K system, you can
get this spooler to run just by changing
lines 330 and 950 to CP OCOH. All this
does is check to see if you went above
BFFFH, the end of a 32K machine in
stead of FFFFH.

Once you use this spooler for a
while, you'll never run your printer
again without it.

Now for a challenge to all you
5 V.-ineh disk jockeys out there: How
about writing a spooling program that
uses a disk for temporary storage? That
way, I won't have to write one when I
get a disk system.•

Ron Balewski (412 £. Ridge St.,
Nanticoke, PA /8634) is a freelance
programmer. His interests include
home video, community theater, and
electronics.
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EDUCATION

Election
by Robert Jacobs

E lection teaches students about campaigning by
introducing them to several facets of elec- .
tions such as budgets and stands on issues.

Election simulates a Congressional
District campaign and election. It incor
porates the strategies of recent Con
gressional campaigns as well as those of
other medium-sized campaigns. This
simulation is valuable for teaching stu
dents about the political choices and
strategies available to candidates for
public office in the early 1980s.

You can alter the program to account
for local political conditions, changing
issues, or fluctuating interests in Ameri
can politics. The calculations of the
control functions have been kept sepa
rate from one another to allow you to
alter the weights given the variables and
to change the assumptions upon which
the program is based. Although the as
sumptions are not extremely controver
sial, their applicability will vary for dif
ferent sections of the country and from

The Key Box

Model I or III
16K, 32K RAM
Cassette or Disk Basic
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one election to the next. You, as the in
structor, should familiarize yourself
with the assumptions.

The electorate is established as 52
percent Democrat and 48 percent Re
publican. This roughly reflects the total
national Congressional vote in the 1980
election.

Regardless of other factors, the in
cumbent candidate receives .75 percent
of the ultimate turnout for each week of
the campaign. This reflects the Ameri
qm political scene, although situational
factors may alter this percentage.

The amount of funds a candidate
may raise has a predetermined ceiling.
Students can discover this limit, as well
as the proximate return for fund-raising
efforts, by trial and error.

The voter turnout is set low, but it
can be increased by taking controver
sial stances on issues. However, con
troversial positions can also be detri
mental to the student's candidacy, so
the student must find the balancing
point between the two extremes.

The program minimizes the impact
of candidates' positions on issues. In
some American elections, the issues
dominate, but in most elections the

candidates' positions become blurred
and are almost indistinguishable from
one another. The power of the posi
tions can be changed, but I don't rec
ommend this because the students'
participation will become merely a
hunt for "buried treasure," with the
treasure being the "correct" stand on
an issue.

Changing positions too frequently
results in a penalty.

The effect of news headlines on
the election is restricted. However.
the weight and directional bias of
the news stories may be changed by the
instructor.

The student must allocate funds for
several forms of mass communication
to avoid erosion of support. The pro
gram ascribes heavier weight to televi
sion expenditures, since television is
our dominant medium. The order of
efficacy is: television, radio, newspa
per advertising, and campaign souve
nirs. The latter two do little to promote
the candidacy, but they 'prevent ero
sion of support. This order of impor
tance can be altered.

Using the Program
Election is written in Basic, and it

uses most of the 16K. It is CLOADable
on both Model I and III. Single charac
ters, both alphabetic and numeric, are
entered by single key strokes through
the INKEY$ function; when entering
dollar amounts, press enter.

After listing the instructions, the



choices span the range of "respect
able" opinions as reported by Ameri
can opinion polls. After these positions
are entered, the first of several staff
reports is offered. This lists the results
of the week's polls, and it reports on
the budget.

The campaign runs for 10 weeks.
After each week, news headlines ap
pear, and the student is asked whether

program asks the student to choose a
political party and decide whether or
not he wants to be the incumbent.
Then, the student must allocate cam
paign funds among the various media.
If the student errs or spends more than
is allocated, the program loops back so
he can redo the budget.

The student then selects political po
sitions on five issues. The range of

DOS

TRSOOS 2.3
NEWDOS2.1
NEWDOS8O

Lockout Break

POKE 23886.0
POKE 23461.0
POKE 19408,0

Restore Break

POKE 23886,1
POKE 23461,1
POKE 19408,1

or not he wishes to revise any of the po
sitions selected. A new budget must
also be prepared. The staff report gives
the student a running report of the
campaign's progress.

At the end of the 10 weeks, the re
sults of the election are announced,
along with a summary of the monies
expended and the number of position
changes.

Instructors who think the student
will gain access to the program listing
to either change the variables or dis
cover how to win can disable the break
key by altering line 10 as follows:

10 POKE 163%, 175: POKE 16397,201

Table 2. Election Variables

10
20 CLS:PRINTCHR$(23) :PRINT"RELECTION"
30 PRINT: PRINT: PRINTTAB (8) "BY ROBERT JACOBS·
40 PRINT:PRINT"DRAFT - VERSION 2.1"
50 PRINT:PRINTTAB(8)"OCTOBER, 1981"
GB DIMHL$(30) :DIMPH$(30) :DIMHL(30) :RANDOM:FORZ=lT030:READHL$(Z),
HL(Z) :NEXT
70 P$s"$SI.t,i.I":Q$=" ••••%":F=30000:VP=31:CO=290000+RND(30000)
80 GOSUB2130
90 •
100 CLS:PRINT"YDUR CONSTITUENCY HAS";CO;" VOTERS IN IT. YOU WISH

TO WIN THE DISTRICT'S SEAT IN THE HOUSE OF REPRESENTATIVES."
110 PRINT"YOU START YOUR CAMPAIGN WITH";F;"DOLLARS. YOU MAY CHaO
SE TO"

Variable Purpose

CO Size or Constituency

DP Democratic Percentage

ET Total Expenditure

F Current Campaign Fund
Total

F2 Week's Receipts

FR To~a1 Fund Raising
Expenditures

MF Media Factor

PS Sum or Political Position
Factors

RP Republican Percentage

SO Total Souvenir Expendi-
ture

TE Number or Position
Changes

TV Total Television Expen-
ditures

UP Undecided Percentage

VP Probable Turnout Per
centage

Table I

Program J.islil/1:

Appears in Line Number

70100 2450

390 400 420 430 440 450 500 510 580 590 670 2450

2350 2360 2370 2390 2420

70 110 220 320 720 2190 2370 2380 2390 2410 2420

300 310 320710

2220 2420 2630

460 470 480 490 500 510

290 340 350 360 370 440 450

390 400 420 430 440 450 500 510 580 590 680 2450

22102420 2620

520 580 590 900

2200 2420 2610

380 390 440 450 500 510 690

70 340 350 360 370 380 700 2450 2480

To restore the key, POKE 16396, 201
from the command level or reset the
computer. With disk systems on the
Model I, different locations must be
accessed. (See Table I.)

Most Model II I operating systems
have a built-in break disable.

Classroom Use
For the most effeclive classroom

use of Election, the students should
pay attention to more than just win
ning the election; they can learn from
the program only if it is approached
systematically.

Several teaching strategies are avail
able. The most useful of these is to
divide the class into groups of partici
pants, and, for each group, to hold one
or more of the program variables con
stant. For example, one group of stu
dents might be required to be the in
cumbent while the other might be the
challenger; one group might be Demo
crats and the other Republicans.

A log of each run should be kept and
discussion of the strategies adopted
held periodically. In this way, students
can get some sense of Ihe effecl of each
of the variables on the chances of win
ning the election. The instructor, who
should be familiar with the assump
tions built into the program as well
as with contemporary politics, can
explain some of the reasons for the
outcome.

Election could also be tailored to in
corporate the characteristics of a spe
cific election or district. The students
could research the amount of money
spent by the candidates as well as the
size of the district and its political com
position. This research could be used
to alter the program. This exercise is
more demanding than the first, but it
can be rewarding as it teaches students
how to analyze American politics, how
to do historical and political research,
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120 PRINT"USE ALL OR A PORTION OF IT ON THE LISTED POLITICAL ACT
IVITIES."
130 PRINT"YOU SHOULD BE AWARE THAT FUND-RAISING ITSELF HAS SUBST
ANTIAL"
140 PRINT"COSTS WHICH YOU WILL HAVE TO BEAR. YOU SHOULD SPEND YO
UR MONEY"
150 PRINT"SO AS TO MAXIMIZE YOUR CONTRIBUTIONS AS WELL AS YOUR S
TANDING"
160 PRINT-IN THE POLLS. yOU MAY FIND THAT THIS IS DIFFICULT TO D
O. AS THE·
170 PRINT"'CAMPAIGN CONTINUES YOU WILL HAVE THE OPPORTUNITY TO CH
ANGE YOUR"
180 PRINT"STRATEGY SEVERAL TIMES. STRATEGY CHANGES HAY NOT BE 1M
MEDIATELY"
190 PRINT"REFLECTED EITHER IN THE POLLS OR IN THE RATE OF CONTRI
BUTIONS.·
200 PRINT:PRINT"GOOD LUCKI":GOSUB2130
210 GOSUB1000
220 CLS:PRINT"YOU NOW HAVE"iF;"DOLLARS. PLEASE INDICATE HOW MUCH

YOU"
230 PRINT"WOULD LIKE TO SPEND FOR EACH OF THE FOLLOWING."'
240 PRINT:PRINTTAB(7) "PUND-RAISING","TELEVISION ADVERTISING"
250 PRINTTAB(7)·NEWSPAPER ADVERTISING","RADIO ADVERTISING"
260 PRINTTAB(20)·CAMPAIGN SOUVENIRS":GOSUB2240
270 GOSUB1380
280
290 WE:WE+l:PS:Pl+P2+P3+P4+P5
300 IFEl<2000THENF2:El+El*RND(1)ELSEIFEl<5000ANDEl>2000THENF2:El
*(3+RND(2»ELSEF2:El*(5+RND(2»
310 IFF2>49999THENF2:50000-RND(500)
320 F:F+F2:F8:F8+F2
330 ONWEGOT0340,340,340,350,350,350,350,360,360,360
340 IFPS<100RPS>20THENVp:VP*1.03ELSEVP:VP*1.028:GOT0370
350 IFPS<100RPS>20THENVP:VP*1.04ELSEVp:VP*1.038:GOT0370
360 IFPS<100RPS>20THENVp:vP*1.045ELSEVp:VP*1.043
370 IFPS<60RPS>23THENVP:VP*1.003
380 UP=(100-VP)/2.7+RND(2)
390 IFWE:ITHENDP:(100-UP)*.52:RP:{100-UP)*.48
400 OP:OP+HL(N1)+HL(N2) :RP:RP-HL(Nl)-HL(N2)
410 NB:HL(Nl)+HL(N2)
420 IF(C$:"R"ANDP0$:"I")OR(P0$:"C"ANOC$:"O")THENRP:RP+.75:Op:DP
.75
430 IF(C$:"O"ANDP0$:"I")OR(P0$="C"ANOC$="R")THENOP:OP+.75:RP=RP
.75
440 IFC$="onTHENOP=OP-ABS(15-PS)/10:RP=100-CP-DP
450 IFC$:nRnTHENRP=RP-ABS(15-PS)/10:0P=100-UP-RP
460 MF=0:IFE2>18000MF=MF+E2/18000ELSEMF=MF-l.5
470 IFE3>12000THENMF=MF+E3/12000ELSEMF:MF-1
480 IFE4>3000THENMF=MF+.5ELSEMF=MF-.7
490 IFE5>:750THENMF=MF+.1ELSEMF=MF-.2
500 IFC$="O"THENDP=DP+MF:RP=100-0P-UP
510 IFC$:nR"THENRP:RP+MF:RP=100-DP-UP
520 IFTE>3CLSELSE610
530 PRINTCHR$(23) "IT LOOKS AS THOUGH YOU'VE"
540 PRINT"CHANGED YOUR MIND ONCE TOO"'
550 PRINT"OFTEN. THE PRESS CHARGES YOU"
560 PRINT"wITH INCONSISTENCY - OR WORSEt W

570 PRINT"YOU LOSE ONE PERCENT!"
580 IFC$:"R"'THENRP=RP-l:DP=DP+l:TE=0
590 IFC$="D"THENRP=RP+1:DP=DP-1:TE=0
600 GOSUB2130
610 IFWE:10GOT02430
620
630 CLS:PRINTCHR$(23)
640 PRINT@10,wSTAFF REPORT, WEEK"';WE
650 FORZ=11T0106:SET(Z,3) :NEXT
660 PRINT@196,"POLL RESULTS
670 PRINTTAB(7) "DEMOCRATIC: "';:PRINTUSINGQ$;DP
680 PRINTTAB(7)WREPUBLICAN:";:PRINTUSINGQ$;RP
690 PRINTTAB(7) "UNDECIDED: "';:PRINTUSINGQ$;UP
700 PRINTTAB(7)WPROBABLE TURNOUT:"i:PRINTUSINGQ$;VP
710 PRINT@516,"WEEK'S RECEIPTS:"i:PRINTUSINGP$iF2
720 PRINT@580,"CAMPAIGN FUND: "; :PRINTUSINGP$iF
730 PRINT@644,"SPENT TO OATE: ";:PRINTUSINGP$iFl
740 PRINT@708,wTIME UNTIL ELECTION:"i10-WEi"WEEKS"
750 FORZ:11TOI06:SET(Z,38) :NEXT:GOSUB2130
760 '
770 CLS:PRINT"HERE IS A DIGEST OF THE WEEK'S MOST IMPORTANT NEWS

AS'
780 PRINT"IT RELATES TO THE CAMPAIGN:"
790 N1=RND(30) :IFPH$(Nl) <>""GOT0790
800 N2=RND(30) :IFN2:NIGOT0800
810 IFPH$(N2)<>""THENGOT0800
820 PH$(N1)=HL$(N1) ,PH$(N2)=HL$(N2)

Li~'linl: conlinues

150 • 80 Micro, Anniversary 1983

and how to rewrite a Basic computer
program.

Since each run of Election lasts only
15 or 20 minutes, a systematic ap
proach to it would be practical. Stu
dents will profit from such an ap
proach since they can vary strategy
decisions to be tested from one run to
the next.

If anyone develops any other educa
tional uses for this program, please let
me know about them.

Altering Election 2.1
Table 2 contains a list of variables

you will most likely want to alter.
To change the size of the constituen

cy, alter CO in line 70. As CO is set, it
is the approximate size of a Congres
sional District. If you set up the pro
gram for a particular district, you can
use the population of that district. For
non-Congressional elections, you
would also have to change the text ap
pearing in lines 100-190.

The initial campaign fund, F, is set
to $30,000 in line 70. EI through E5.
ET, FI and F4 are temporary variables
that carry items such as subtotals and
the amount of money spent on each of
the media. Assumptions regarding the
effect of these expenditures appear in
lines 460-490. For example, E3 is the
amount spent on television each week.
In line 470 you see that if a minimum
of $12,000 has not been spent on televi
sion advertising that week, the media
factor, MF, is reduced by one. If televi
sion spending is greater than $12,000,
MF is incremented by one plus the
amount spent divided by 12,000.
Variable MF carries each of the media
expenditure factors into the candidates
vote total in lines 500 and 510.

The initial Democratic "edge" is es
tablished by line 390.

The news headlines appear as data
statements in lines 2780 to the end. The
number after each headline is the per
centage to be added to the Democratic
side and subtracted from the Republi
can side. This calculation occurs in line
400. The text of the headlines and their
political effect can be adjusted to work
in either direction. The program goes
through two-thirds of the headlines in
each run, so the general direction, or
balance, of the news, can be controlled
by the programmer. More headlines
can be added in machines that have
more than 16K memory by adding data
statements and adjusting the high
number of the loop in line 60 to reflect
the number of headlines to be read into
HL$(Z). For example, if there were 40
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830 PRINT:PRINT:PRINT:PRINTPH$(Nl)
840 PRINT:PRINT: PRINT:PRINTPH$ (N2)
853 GOSUB2130
868
870 CLS:PRINT:PRINT:PRINTCHR$(23) :PRINT"DO YOU WISH TO CHANGE AN
Y Ot·": PRINT"YOUR ANNOUNCED POSITIONS? (YIN) "; :GOSUB2143
880 IFZ$="Y"THENGOT0900
890 GOT02163
900 TE=TE+1:TC=TC+1:CLS:PRINT"ON WHICH ISSUE DO YOU WISH TO CHAN
GE YOUR POSITION?"
910 PRINT:PRINT:PRINTTAB(S) "(1) SOCIAL WELFARE","CURRENT POSITIO
N IS i ";P1
923 PRINT:PRINTTAB(S) "(2) THE ECONOMY","CURRENT POSITION IS # If;
P2
930 PRINT:PRINTTAB(S) "(3) BUSING",,"CURRENT POSITION IS # ";P3
940 PRINT: PRINTTAB (5) "(4) WOMEN'S RIGHTS","CURRENT POSITION IS #
"; P4

953 PRINT: PRINTTAB (5) "(5) FOREIGN POLICY","CURRENT POSITION IS #
" ;PS

963 PRINT:GOSUB2153:Z=VAL(Z$) :IFZ<30RZ>5GOT0903ELSEONZGOSUB1510,
1630,1753,1870,1990
973 CLS:PRINT@192,"WOULD YOU LIKE TO MAKE ADDITIONAL POSITION CH
ANGES? (Y/N)"~:GOSUB2140

980 IFLEFT$(Z$,1)="Y"THENGOT0933ELSEGOT02160
990 '
1000 CLS:PRINT"YOU WILL NOW HAVE THE OPPORTUNITY TO MAKE SOME IN
ITIAL POLITICALCHOICES. YOU MAY BE AN INCUMBENT OR A CHALLENGER,

A DEMOCRAT OR REPUBLICAN. IF YOU WISH, THE COMPUTER WILL CHOOSE
FOR YOU."

1010 PRINT"AFTER MAKING YOUR INITIAL CAMPAIGN FUND DISBURSEMENTS
YOU"

1020 PRINT"WILL BE ASKED TO MAKE SOME POLICY CHOICES WHICH WILL
LOCATE"
1030 PRINT"YOU ON AN IDEOLOGICAL SCALE THUS HELPING DETERMINE WH
AT"
1040 PRINT"SHARE YOU WILL CAPTURE OF THE VOTE OF THE MAJOR GROUP
S IN
1050 PRINT"YOUR CONSTITUENCY."
1060 PRINT:PRINT
1070 PRINTTAB(5) "WOULD YOU LIKE TO BE A (D)EMOCRAT OR A (R)EPUBL
ICAN _If

1080 PRINTTAB(8) "OR WOULD YOU LIKE THE (C)OMPUTER TO CHOOSE?":PR
INTTAB(8)"PRESS <D>,
<R>, OR <C>.":GOSUB2140
1090 C$=Z$:IFC$="C"THENIFRND(2)=!THENC$="D"ELSEC$="R"
1100 IFC$<>"R"ANDC$<>"D"THEN1000
1110 IFC$="R"GOTOl190
1120 CLS:PRINT:PRINT:PRINT:PRINTTAB(10) "YOU'VE MADE AN EXCELLENT

CHOICE.
1130 PRINTTAB(10) "NOW YOU CAN WRAP YOURSELF IN THE MANTLE
1140 PRINTTAB(10) "OF SUCH OTHER DEMOCRATS AS JEFFERSON,"
1150 PRINTTAB{10}"WILSON, ROOSEVELT, AND KENNEDY BY SELECTING"
1160 PRINTTAB(10) "POSITIONS YOU THINK APPROPRIATE TO THE"
1170 PRINTTAB(10) "DEMOCRATIC PARTY."
1180 GOSUB2130:GOT01250
1190 CLS:PRINT:PRINT:PRINT:PRINTTAB(10)"A FINE CHOICEl NOW YOU M
AY"
1200 PRINTTAB(10) "ATTEMPT TO EMULATE SUCH REPUBLICANS AS"
1210 PRINTTAB(10) "LINCOLN, ROOSEVELT, AND EISENHOWER BY
1220 PRINTTAB(10) "SELECTING POLITICAL POSITIONS WHICH ARE
1230 PRINTTAB(10) "APPROPRIATE TO THE PARTY."
1240 GOSUB2130
1250 CLS:PRINT"WOULD YOU PREFER TO BE AN INCUMBENT OR CHALLENGER
?"
1260 PRINT"BEFORE DECIDING YOU SHOULD BE AWARE THAT IN AMERICAN
ELECTIONS"
1270 PRINT"INCUMBENTS ARE NORMALLY RE-ELECTED MORE THAN 60% OF T
HE TIME."
1280 PRINT"IN 'BAD' TIMES THIS PERCENTAGE MAY DROP SHARPLY. THE
'NATURE'"
1290 PRINT"OF THE TIMES FOR THIS SIMULATION ARE DETERMINED PARTL
Y BY"
1300 PRINT"THE PROGRAMMER(PESSIMISTIC ON THURSDAYS AND OPTIMISTI
CON"
1310 PRINT"MONDAYS) AND IN PART BY THE NEWS HEADLINES WHICH ARE
SELECTED"
1320 PRINT"BY A RANDOM NUMBER GENERATOR."
1330 PRINT@71S,"(I)NCUMBENT OR (C)HALLENGER?";:GOSUB2140
1340 P0$=Z$:IFP0$<>"I"ANDP0$<>"C"THENGOT01250
1350 IFP0$="I"CLS:PRINTCHR$(23) :PRINT@260,"PLAYING IT SAFE MAY 0
R MAY NOT":PRINT@346,"HELP":PRINT@530,"GOOD LUCK!":GOT01370
1360 CLS:PRINTCHR$(23) :PRINT@260,"AN UPHILL STRUGGLE. GOOD LUCK!
"1370 GOSUB2130:RETURN

1388
1390 CLS:PRINT"YOU WILL NOW SELECT POSITIONS ON FIVE POLITICAL I

l.islin~ cominues
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SUPER UTILITY PLUS

"I believe
SUPER UTILITY or
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headlines, the relevant portion of line
30 would say FOR Z = 1 TO 40:.

PS represents the total effect of the
positions selected. The program sums
the numbers of the student's policy
choices. The low-end choices, 1 and 2,
tend to be conservative, and the high
end choices, 4 and 5, tend to be liberal.
The appropriate party is incremented
or decremented in lines 440 and 450.

The size of the turnout, VP, is di
rectly tied to the degree of controversy
injected into the campaign by these
choices. The constants that control this
are found in lines 340-370. The issues
can be changed, and different weights
can be assigned to the policy choices.
In lines 440-450, the effect of ideology
could be increased as a whole by lower
ing the constant 10 by a small amount,
or you can use a particular issue as a
key issue by adding to these lines. For
example, if issue 2 were given extra
weight or effect, these lines could
become:

440 IF C$ = "D" THEN
DP = DP-(ABS(l5 - PS)/10)-ABS(3 - P2):

RP = lOO-UP-DP

450 IF C$ = "R" THEN
RP = RP-(ABS(l5 - PS)/IO)-ABS(3-P2):
DP = lOO-UP-RP

If this technique is selected, you should
adjust the content of the news head
lines to reflect the increased impor
tance of the selected issue.

The ideological range of each issue
can best be adjusted at the point in the
program where the choices are made
lines 1610, 1730, 1850, 1970, and 2100.
The position value is set equal to the
value of Z$. At this point, you could
alter the range by adding or subtracting
an appropriate amount, for example:

1610 GOSUB 2150:PI =VAL(Z$)-2: IFPI
<50RPI> IGOT01510

This has the effect of moving the re
sponses on issue 1 well toward the li
beral side; adding 2 to P I would move
them toward the conservative side. The
program is structured to accept a re
sponse of 3 to each position to indicate
roughly the ideological center of the
constituency. You should change the
text of the positions, instead of the
arithmetic of the program, since nu
merical changes, if too large, will have
distorting effects that are multiplied
over the 10 weeks of the campaign.•

Robert Jacobs (Central Washington
Unive/:5ity, Ellensburg, WA 98926) is
a professor of political science.
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Lis/inK continued

SSUES. THESE"
14~~ PRINT-ARE SOCIAL WELFARE, THE ECONOMY, BUSING, WOMEN'S RIGH
TS AND FOREIGN POLICY. IN SELECTING YOUR PUBLIC POSITIONS YOU S
BOULD BE"
1410 PRINT-AWARE THAT YOU WILL BE EVALUATED BY THE VOTERS IN TER
MS OF YOUR"
1420 PRINT"CONSISTENCY AS WELL AS THE EXTENT TO WHICH YOUR POLIC
Y CHOICES"
1430 PRINT"ARE IN AGREEMENT WITH THEIRS. AS THE CAMPAIGN PROGRES
SES YOU"
1440 PRINT"MAY BE ASKED TO DISCUSS THESE ISSUES FURTHER, PERHAPS

IN THE"
1450" PRINT"LIGHT Of' ANY NEWS WHICH MAY DEVELOP."
1460 PRINT:PRINT:PRINT"FOUR OR FIVE POLICY POSITIONS ARE SUGGEST
ED TO YOU BY"
1470 PRINT"YOUR STAFF ON EACH OF THE ISSUES. CHOOSE YOUR STAND B
y"
1480 PRINT"ENTERING THE NUMBER OF THE POSITION YOU PREFER."
1490 GOSUB2130:GOSUBI510:GOSUBI630:GOSUBI750:GOSUBI870:GOTO1990
1500 RETURN
15H
1520 CLS:PRINT"HERE ARE THE PROPOSED POSITIONS ON SOCIAL WELFARE
: "
1530 :PRINT:PRINT" (1) I THINK THAT THE ONLY PRACTICAL WAY TO DE
AL WITH THE"
;540 PRINTTAB(5) "WELFARE SYSTEM IS TO IMPOSE SEVERE BUDGET CUTS.

1550 PRINT:PRINT"(2) WE SHOULD DO EVERYTHING WE CAN TO END WELF
ARE FRAUD."
1560 PRINT:PRINT"(3} WE MUST CONTINUE TO CARE FOR DEPENDENT CHI
LDREN, THE SICK"
1570 PRINTTAB(5) "AND THE ELDERLY IN A CONTEXT OF FISCAL RESPONSI
BILITY"
1580 PRINT:PRINT"(4) WE MUST INCREASE THE SERVICES WE OFFER THE

POOR."
1590 PRINT:PRINT"(5) THE POOR ARE THE VICTIMS OF AN UNFEELING S
YSTEM; THEY MUST"
1600 PRINTTAB(5) "BE AIDED TO THE MAXIMUM POSSIBLE EXTENT."
1610 GOSUB2150:Pl=VAL(Z$) :IFPl>SORPl<lGOTOI510
1620 RETURN
1630
1640 CLS:PRINT"HERE ARE THE PROPOSED POSITIONS ON THE ECONOMY:"
1650 PRINT:PRINT" (1) IMMEDIATE REDUCTION OF TAXES, BOTH CORPORA
TE AND PERSONAL;
1660 PRINTTAB(5} "ADDITIONAL TAX INCENTIVES TO BUSINESS."
1670 PRINT:PRINT"(2) BALANCED BUDGET EVEN IF SOME PROGRAMS HAVE

TO BE CUT."
1680 PRINT:PRINT"(3) SAME LEVEL OF EXPENDITURE AS LAST YEAR; NO

ADDED TAXES."
1690 PRINT:PRINT"(4) SOME NEW PROGRAMS TO HELP COPE WITH UNEMPL
OYMENT; "
1700 PRINTTAB(5) "NO NEW TAXES."
1710 PRINT:PRINT" (5) MAJOR PROGRAMS TO END UNEMPLOYMENT FINANCE
D BY NEW TAXES;"
1720 PRINTTAB(5) "LOWER CEILING ON INTEREST RATES."
1730 GOSUB2150:P2=VAL(Z$) :IFP2>SORP2<IGOTOI630
1740 RETURN
1750 I

1760 CLS:PRINT"HERE ARE SOME PROPOSALS ON THE BUSING ISSUE:·
1770 PRINT:PRINT"(l) FAVOR AN ANTI-BUSING CONSTITUTIONAL AMENDM
ENT"
1780 PRINT:PRINT"(2) NO FEDERAL FUNDS TO BE USED FOR BUSING. A
RIDER
1790 PRINTTA8(5) "SHOULD BE ATTACHED TO THE APPROPRIATIONS BILL."

1800 PRINT:PRINT"(3) BUSING IS A LOCAL ISSUE; THE STATES CAN DE
AL WiTH"
1810 PRINTTAB(5) "THE COURTS AND WORK IT OUT."
1820 PRINT:PRINT"(4) BUSING IS CONSTITUTIONALLY MANDATED AND IS

PART"
1830 PRINTTAB(5) "OF THE LAW OF THE LAND. THE FEDERAL GOVERNMENT
MUST"
1840 PRINTTAB(S) "CONTINUE TO SUPPORT IT."
1850 GOSUB2150:P3=VAL(Z$) :IFP3>40RP3<lGOT01750
1860 RETURN
1870 I

1880 CLS:PRINT"HERE ARE POSITIONS ON WOMEN'S RIGHTS:"
1890 PRINT:PRINT"(I) SUPPORT ANTI-ABORTION AMENDMENT, DEFEAT ER
A. "
1900 PRINT:PRINT"(2) CONTINUE THE BAN ON FEDERAL FUNDING OF ABO
RTIONS;"
1910 PRINTTAB(5) "DEFEAT THE ERA"
1920 PRINT:PRINT ft (3) ATTEMPT TO PRESERVE TRADITIONAL FAMILY STR
UCTURE."
1930 PRINT:PRINT"(4) ERA IS EFFECTIVELY LOST ANYWAY, BUT LEGAL

LiSlinK cominues



UJ1inil ctJnlinuf'd

BARRIERS TO"
1940 PRINTTAB(S) "EQUAL RIGHTS FOR WOMEN SHOULD BE ABOLISHED."
1950 PRINT:PRINT"(S) SUPPORT ERA AND RESTORE FEDERAL MEDICAL AS
SISTANCE FOR"
1960 PRINTTAB(S) "ABORTIONS FOR THOSE WOMEN WHO CAN'T OTHERWISE A
FFORD THEM."
1970 GOSUB2ls0:P4:VAL(Z$) :IFP4>50RP4<lGOT01870
1980 RETURN
1990
2000 CLS:PRINT"THESE ARE THE FOREIGN POLICY POSITIONS:"
2010 PRINT:PRINT"(l) ECONOMIC SANCTIONS AGAINST THE U.S.S.R; AB
ANDON SALT·
2020 PRINTTAB(5) "AND GIVE MORE SUPPORT TO ANTI-COMMUNIST REGIMES

2030 PRINT:PRINT"(2) CUT GRAIN AND HIGH-TECHNOLOGY EXPORTS TO T
HE SOVIET UNION;"
2040 PRINTTAB(5) "ADOPT A TOUGHER STANCE TOWARDS SALT."
2050 PRINT:PRINT"(3) TRADE WITH THE SOVIET UNION UNION TO CONTI
NUE AT PRESENT"
2060 PRINTTAB(5) "LEVELS; MAINTAIN EXISTING SALT AGREEMENTS AND S
UPPORT"
2070 PRINTTAB(s) "FURTHER DISARMAMENT AGREEMENTS."
2080 PRINT:PRINT"(4) ABANDON SUPPORT FOR AUTHORITARIAN REGIMES;

CUT MILITARY
2090 PRINTTAB(5) "SPENDING AND ADOPT STRONG HUMAN RIGHTS POLICY."

2100 GOSUB2150:P5:VAL(Z$) :IFP5>40RP5<lGOTOI990
2110 RETURN
2120 END
2130 PRINT@900,"PRESS <ENTER> TO CONTINUE";
2140 Z$:"·:Z$:INKEY$:IFZ$:""THEN2140ELSERETURN
2150 PRINT·WHICH DO YOU CHOOSE?";:GOSUB2140:RETURN
2160 '
2170 CLS:PRINT,"WEEK"iWE+li·OF THE CAMPAIGN·
2180 PRINT:PRINT· NOW YOU SHOULD DECIDE HOW MUCH OF YOUR wAR C
HEST TO·
2190 PRINT"SPEND ON EACH CAMPAIGN ACTIVITY FOR THIS WEEK. yOUR B
ALANCE IS";:PRINTUSINGP$iF;:PRINT"."
2200 PRINT"THUS FAR YOU HAVE SPENT"i:PRINTUSINGP$iTVi:PRINT" ON
TELEVISION,"i:PRINTUSINGP$;RA
2210 PRINT"ON RADIO,·;:PRINTUSINGP$iNE~:PRINT" ON NEWSPAPER ADVE
RTISING,";:PRINTUSINGP$iSOi:PRINT" FOR"
2220 PRINT"SOUVENIRS, AND";:PRINTUSINGP$iFRi:PRINT" ON FUND RAIS
ING.":GOSUB2240 .
2230 GOT0280
2240 PRINT:PRINT:PRINTTAB(7) "ENTER EXPENDITURE FOR FUND-RAISING"
i: INPUTE1
2250 PRINTTAB(7)·ENTER EXPENDITURE FOR TELEVISION"i:INPUTE2
2260 PRINTTAB(7)·ENTER EXPENDITURE FOR RADIO"i:INPUTE3
2270 PRINTTAB(7) "ENTER EXPENDITURE FOR NEWSPAPERS"i:INPUTE4
2280 PRINTTAB(7) "ENTER EXPENDITURE FOR SOUVENIRS";:INPUTE5
2290 CLS::PRINT"YOU HAVE SPENT YOUR CAMPAIGN HONEY AS FOLLOWS:"
2300 PRINT:PRINT:PRINTTAB(15) "FUND-RAISING:"i:PRINTUSINGP$iE1
2310 PRINTTAB(15)·TELEVISION: ·i:PRINTUSINGP$iE2
2320 PRINTTAB(15)·RADIO: "i:PRINTUSINGP$iE3
2330 PRINTTAB(15)-NEWSPAPERS: ·i:PRINTUSINGP$iE4
2340 PRINTTAB(15) "SOUVENIRS: ·i:PRINTUSINGP$iE5
2350 FORZ:30T079:SET(Z,25) :NEXT:ET:El+E2+E3+E4+E5
2360 PRINT:PRINTTAB(15)- TOTAL: ";:PRINTUSINGP$iET
2370 PRINT:PRINT:IFET>FTHENPRINT"SORRYi YOU HAVE ONLY-;F;" DOLLA
RS IN THE TREASURy"ELSEGOT02390
2380 INPUT-HIT <ENTER> TO REDO YOUR BUDGET"iZ:CLS:PRINT"TOTAL AV
AILABLE IS-;:PRINTUSINGP$iF:GOT02240
2390 F4:F-ET:PRINT-THESE EXPENDITURES WILL LEAVE-iF4;-DOLLARS
2400 PRINT"IN YOUR CAMPAIGN TREASURY. IS THIS WHAT YOU WISH(Y/N)
"; :GOSUB2140
2410 IFZ$<>"Y"THENCLS:PRINT"TOTAL FUNDS AVAILABLE"i:PRINTUSINGP$
;F:GOT02240
2420 F:F4:Fl:Fl+ET:FR=FR+E1:TV:TV+E2:RA:RA+E3:NE:NE+E4:S0:S0+E5:
RETURN
2430
2440 CLS:PRINT"HERE ARE THE RESULTS OF THE ELECTION:·
2450 XC:100*DP/(DP+RP) :QC:100*RP/(RP+DP) :VO:CO*VP/100
2460 PRINT: PRINT: PRINTTAB(S) "REPUBLICAN:-,INT(VO*QC/100) ,:PRINTU
SINGQs,QC
2470 PRINT:PRINTTAB(5) "DEMOCRATIC:-,INT(VO*XC/100) ,:PRINTUSINGQ$
;XC
2480 PRINT:PRINTTAB(5)·TOTAL VOTE: ",VO,:PRINTUSINGQ$iVP
2490 IFXC>QCANOCS·"O"ORCS·"d"GOT02510
2500 IFQC>XCANDC$:"R"THENGOT02510ELSE2540
2510 PRINT:PRINT·YOU'VE WONl CONGRATULATIONS ON YOUR ELECTION. T
HE"
2520 PRINT-CHANCES ARE THAT YOUR PROBLEMS ARE ONLY BEGINNING. PR
ESS"
2530 PRINT-<ENTER> TO SEE A SUMMARY OF YOUR CAHPAIGN.":GOSUB2140
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Th,s Spt.-.:·illl L,mlled I:.d'llOn Package will bt> In h,gh
demand ,.s only 500 ("op'es ",',1I ~ milde 1h,'} ",',II t",
numbered I 500 and w,lI IX' person<.llly s'gr\(>d D\ lh,·
,mlhor. K,rnWilll 'l"OUI? rldme""l1 be embcd<lf'd In It\{'
p1og'am ilS lh~' w"dl numbe' Thelollo"",,'9's ,n(luoed
""lIh lh,s SPECIAL UM.lTED PACKAGI

1) SUPER tl IIUlY PLUS 5 E ,n cI'm F,II:' I"omldL
Bor:h MOO I and III ~",,~on'" d'e ltKlud<?d. i1nd ~00l"

iVI,,\'E "',. be the SoP",,1 numbe! I hls ""II "'101 bl.. a
PlOt<:<tl'd drsk. and 'o'Otl mal malw ,", mo.."" BAlt\U~
as you ""lsh TIw ~ldl numbe< 's NOT chanrl.·"D1t"

21 TWO IInrdoCt""" SUo Sf. brnd.,,-'"
B,ockf - I ",111 '1ll'1u<k>
fh,et' m<'lrlU<'Ils ... LARGf" fO'ffiiI' 18 I 2, II I

ld) SUPER UTIUlY· Manual
tbl INSIDER SUPER unLiTY b) Pdul w~~

lorewa'd by Kim W",n
IC) SUPER UTILITY TECH ManU<l1 by K,m W"n (,

P~~Calf

JI B,nde, -2 ",,11 lf1clude THE SCKIR(T CODI lor
SUPER UTIUTY PLUS

Y~s. ttl<- SOUReL CODE to ltus,'"I.AJOR 1>I<"!J'dm ",III
be ava,lable 10 500 progrilm",,,, > Tlus" HH I 'I"
COfnrTll'ntt:>d by tile ",uII,or, K,m Walt drod 's d rTldc!"''It:
1,lIlgua!clt: p1O(J,,,,mn"ll!' s d,edm ~om(' IILlC' AfT(',
Wilding This, you, n\achlne Ianqudgc progr"mm,n<j ~~,II

should inc'earoe trernendously. All 01 K,m "knowtt:d4"
in ONE 000k! All ,IT your d,sp<b<ll ,md lor Y(XIR u,t:'

4, Tht: li(ells<: to USE K,m Witt;, '''11 '0""",,,
",,11 be grilllwd to tho~ 500 ,eglsle,t::"d own('r~' I t\{'~<.

500 ONL'I" WIll be able 10 awlY all 01 K,m s magtl" to
THEIR p'ograms No 'oyally let' 'lKeSSdfl III ouw,
words. IMPROVE YOUR WCXiR."",'S' 1dke K"n s ,<k'ds
(lnd e>.pand on them! Never has <lnylhlf1gl:"V1:.J>/ bo:o<:n
done like th,s !>dOle These 500 ONI V tN.,,, tht: utlhllO
use our suD-rOUllnes. TIn".nfOrTT\ilUon ,s!'lOT bl-'f)(J pu'
on tlw publIC: dor'n<Ilf1 W~ d'e (1110"'."'9 these 5lXI to u...•
OU' ,out,nes by buY"'9 OU' spt;<:ldl p<t<:1uI~ "'II copy
nghts ilnoj tril<H'........rlts dIe 'e\dllled~ Ble<:l~ QSD In<

5) SU·· Sf. 's {'lOT .wd,liIble f,om dll) <kdle,. but onh,
dllKlI)· through B'eeit' OSD.lrM: Cuslome<S ""'" boo
handll'd on a Of1('·oo~ ba50/S COIlfo",lnl orde,s ....n
be p1e-reg'Slered and " malchlOg ciMd ",ust be 'elU' ned
bypo,chit~forfun"uppor1flOmB,.,.,lt"QSD Ill( \l.1:'
""M kno.... who t:«:h ilf1d evefY O"'ner ,s. so lull s.ul>parl
can ~ gJV("n, WI:' DO ""dnl you 10 sogn dod 'elurn OU,
'eg,sllat,on Cdrd 10' thos support 10 commt:'J'K:t'
ho\o..~, No I:'xCl:'ptll)(lS "",II be IT\iIde

6) Th,s 's II very ,mportant "leI' thilt "'"(' lI'e !iI""""1 ilnd
only a sdl"Ct g'oup C<'In appl~i<1te the w,lul:' on ...
pilckagt: like Ih,s Th,s 's NOT lor th.. ger1('rill mil~'
ffidrket It ,S iI (ollegl:' educat,on on m<Khln~ language
Wf1tt~n by a 'l"C()(Jniled expert II IS SU' 111 CMD hi,.
lorm. It is alicl:'ns.-l0 use K,m Willfs subroulmeS, 11'~ dn
opportunity 10 vastly ,mprovc your product II I~"

colle~to,·s Item,lIiso, Um'Tt'd.lndeed.liIst but 'lolleils!.
it is expensive On Ihe su,bce only, howl:'v('r, ,'s Th,s
p'oduct will mllkl:' you an t'xpert progrdmmf" If lhdl 's
what you W<'lnt 'l"ou ~an lile,ally w"le d DOS from
sludymg ttl<- code' It ""II also fT\<lkeyou iI memhe' of dn
elile g,ouplhal h.bs ,""cess to K,m·s knowledge and eM

USE lhlll knowledge 10 YOUR benef't
Sou'ce Code 's FULLY Com~n1ed

Price for the Super Utility Plus
Special Edition is

S500
"'"",lable late' th15 ~dr

Call Of ...T11e for mor~ mfOrTnillJOn

·CrNla 10 K.m W,," """ B'...., .. QSO muSl t.. q",en !I'l1t>r
ptog'<>m .ond on ~ docUm.ent"'.1On fOl .....b rOUlJnn~
~.. ~ NO 'O'il'''Y I~ 10 PdY ........T\o.."

A Oil 'bion of Breeze QSD. {fie
11500 Stemmons FIl.I)'.. Dallas, Texas 75229
To order call toll free 1·800·527,7432
For product information (214) 484·2976 .... 61
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~...-..~~~...,....,.~~~I EFFECTIVE !
~ COMMUNICATION I
III il e..y with ModemBO. There is Ibsolulely no need ~
~ 10 pay any more lor a top-quillty communication

~
plckag•. ModemBO Cln help your TRS-80 Model I ~
and III talk ·10 I wIde variety 01 machines. The

~
Modem80 trlnllaUO('I table is easlly modilled 10
accommodal. unuSUII prolocoi. Modem80 IIIoWI
tile uploading and downloading. lON and lOFF are ~

~
supported to allow tran.mission 01 lites Ilr9*r Ihln Ill:
memory. A sJncial protocol (compalibte with the ~

~
CP/M public domain progrlm MODEM) allow. ~
error-Iree Irlnsmission wilhoul converting 10

~
ASCII. XMOOEM, I specill verlion 01 MODEM is
included so Ihal you may give your friends I copy 10 III
like advantage 01 lasler error-Ir.. Irlnsmilslon. A ~

~ host program 115 inclUded II no ellrl chlrge loallow Ill:
~ accessing your unlUended TRS-a.o Irom • remole ~

~
localion. All -IOCII~ paramelers (baud rile. slop ~

bits, parity. duplex Ind more) Cln be changed

~
quickly and ealily wilh a minimum 01 keystrokes.
For specialized Ipplications. one me may be
tr.nsmilled while I diUerenl tne il simuilineously ~

Ilk being received. DOS commands may be e.eculed III
~ while within ModemBO. Spe-cill patches insure ~

~
compalibilily with III popular Modet I Ind III ~
operaling syslems. The previous Icreen is restored

~
aller DOS COmmlnds. ModemBO also allows
disabling Icreen scroll to permit Iransmission ~
speeds 011 up 10 9600 baud (under direcl connecl ~

III situalions). A special palch sh.el i. avail.ble lor ~
~ people wanllng 10 use Ihe Micronel Dow Jones

~
service. Also aVlllable, on requesl. Is I l YNX ~

modem version Ihlt allows operllion on a Model III

~
even II RS-232 is inslalled. All thil and many more
lealures are what' I mlking Modem80 one 01 our '~
mosl popular programst Oh. yes. Ihe price helps ~

.. 100: $39.95 complele Including documentation in a ~
~ Ihree-ring binder. Modem80 Is aulhored by les
a.: Mikesell. ..:

~~....,.......,.......,...~....,.......,.......-.......

r-----------.I LDOS Users! I

•: ~:=~~;;~;,:.;;~~;i:i.~~;;.~~:o=.=.~i
IIlth drive IN MEMORY! No movIng Jnrb, ao acC..I
is FASTI In I Iwo drive Iyllem, FORMAT IndI BACKUP can be pllced on ORIVE-5 (with /SYS
modutes) 10 IUOW multiple backups wllh tess diskI swappinO· •

lOWDUMP

I LOWDUMP allows you 10 OUMP lite. from I
•

anywhere in memory, Including ROM and video
RAMt lOWDUMP aliowl III paramel.,. 1$ l!'te I
lDOS OUMP command, including ASCII, lorI dumping Illes wilhoul 10lder Inlormltlon present. I

I SYSGEN

SYSGEN/CMD altows you 10 "'Ie one or more I
•

SYSGEN m.s as normal/CMD mes. K..p severll I
conligurlliOns on Ihe slm. dllk and relo8d al

I
necessary by simply Iyplno Ihe llIen8me. Especlilly
uselul when Ihe preferred configurallon consumes I

I
so much m.mory Ihal large progrlms will not
execule property. SYSGEN/CMO may also be I
executed Irom I rtlnnlng BASIC program. W!'ten theI resultant/CMD Ille Is ....culed, the BASIC progrlm I
will continue With the ne.1 Iletemeni. III programI varilbles inlact! I

UNREPAIR

I Model I TRSDOS cannol read lDOS disks due 10 I
I

lhe F8 DAM used for dire-ctory welors. UNREPAIR
w.lII re~flte lhe direclory back 01 a slngte den~ity I

I
dISk uSinO the FA DAM Ihal will be recognized by
Modell TRSOOS. UNREPAIR should run with any I
Model I DOS and Ihe Rldlo ShIck E/I.

I An e.lra BONUS! The TAS lDOS Utitily pack I
includes Z80 lource code (on dilk) 01 mosl oll!'teI above utllilies (Ihe mosl Iniormallve). The LDOS I

I
Ullllty Pak il $49.95. This package was wriUen by
les Mikel.ll. J-----------

By Bruce
Hansen

BRAND NEW!

~~~ ....-;;:~:,li e;
~ ~ _Y1lIJ,pi,i~~:·1
: 1?1W~Jt5i1ffl.~os d~
§ FArneq~nI£~~ ~ .
: VPW~~qCWJJ.._.-'1>~ •
: 'V'GJJ~f'fjO:.·. \ ~ - 0•
~~~" ~,~
· .· .· ..
··

...................................

··

- An ••cllino new Ircade "amel Thre.ho$d-Nlne ..
elsy, bUI only lhe ••perienced r.ach Threshold-

- Zero. As you progr... 10 Ihe 1..ler levels, the
playing field decr••ses! Eace+lenl grlphlcs Ind
sound, loyatlck compallble, lil zao progrlmmlng!
Supplied in I Nback-upplbte"lormat (disk user'S will

_ need 10 copy 10 I TRSOOS system dllkelle). HIgh
scores Ire laved on Ihe disk verllon. InclUde••
special "pause" f.llure (lor nllure cills Ind olher
Inlerrupl proc....ng). Works on Models I and III

- casselle ($15.95) Ind disk ($19.95).

FREE 10 Ihe Uril 100 cusiomers who order
Threshold-Zero: A mlnl-pOlter 01 Ihe Threshold-

_ Zero Cower Artl Order today Ind find oul why
Threshold-Zero II Ilreldy one 01 our besl ,elllng
gamesl

·"""""""""""'1""""'"
r-._._._._._._._._._._._.~

I Order Form i
i Please send me the tollowing: i
iOTAS Adventure Package I (tape) $15.95 i
iOTAS Adventure Package I (disk) $19.95 ii 0 The Adventure System (tape) . $39.95 ,.

o The Adventure System (disk) ...$39.95i. 0 lOOS Enhancement Package $49.95 i
, 0 Threshold-Zero ('.pe) . $15.95 ..
.. 0 Threshold-Zero (disk) $19.95 I
I 0 Stoppet'" $20.00 ..i 0 Mode"'" $39.95 !
joTAS Subscription ..$24.00 I, .
i Please add $3 to your total order for !
,
oo shipping (excepl TAS SUbscribers). ,
.. We ship UPS unless you specify I
, otherwi'e. i
i i
i Name: i
,• Addre••: ,.

AddreSll'~:-============i City: - ii State, Zip: i
i Mail order to: i
i The Alternate Source i
i 704 N. Pennsylvania Ave. i
i Lansing, Michigan 48906 i
i Ph. (800) 248-0284 i
i Ph. (517) 482-8270 i
i M(lSter (",d, Visa i!lnd COD (S1.75 utrll) ¥e welcome I i~._._._._._._._._._._._._~

~69
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SeURCE

TAS Adventure Series
Package I

Stopper Is a unique machine language utility
that allows Interactive program debugging
when using Level II or Disk BASIC on lhe
Model I and III. Stopper was designed by
Roxton to help debug a new version of
TRAKCESS that will be announced shortly,
because there wasn't anything on the
market that would provide the features
needed.

Some of Stopper's commands: Set a
breakpoint with a "hit" count. either when a
line has been executed "'n" limes or a
variable is equal a certain value: or not equal
a certain value: breakpoints and variables
may be viewed and modified at any time:
selective execution of program statements
and lines; display only the portion of the line
where the error occurred; TROH functions
are imprOVe<! and may be routed 10 printer;
set a "'tolerance" on single and double
precision numbers (10 accommodate the
inaccurate ROM routines and more.
Naturally single stepping is tully supported.

With STOPPER you will know exactly where
the error is and Why it occurred. Program
execution is under YOUR control!

A special oller from the author and TAS:
Stopper is $20 on tape or disk, BUT you are
licensed to make up to lour additional
copies. making the cosl for this valuable
utility only $4. Support co·op purchases by
ordering today. BASIC debugging will never
be easler, nor a beller utility any cheaper.
Extra manuals and zao source code are
available.

By: Gary Heimburger and Gary Robinson

(Thi••dventure plcklge I, Ihe 'lnl to be m"hled
lha' WI' cre_led by The A(l ....nlur. 5ystemf Look for
more l,nll,lie Idventut•• coming loonl E.ch TAS
tldy.nluta plcklge includes TWO complete
Id"enlur.1 lor one low prlcel)

Adventure 1: Isles of Doom - Part I
The Scenario: A .mlll SoUlh-I.' i,llnd chlln.
Unfortunlte n.vlgllion 'ell you Itrlnded on one
i"lInd.
The Minion: (ll you can gel through the sh,rk
inlelted wlten to Ihe Island!) The I,llnd WI' •
scene 01 aclivity during WWIl. Se.tlered over lhe
i,I,nd .re components n'll wilt .1I0w you to lix In
old radio trlnsmilter. C.n you Ii, II and tiP out your
SOS belar. tilling prey to lhe elemenll 01 doom?

Adventure 2: Lost City of Gold
The Scenario: You're on a mount.in climbing
elpedition in South America (in Peru. ne.r l.ke
Tilicaca). Alter slrlying Irom Ihe bealen path, you
discover a cave Ih.t eventu.lly le.ds 10 a lorgollen
pari ollhe losl Incan cily. Gr.b your pilons.
The Missio": There Ire plenly 01 trelsures il you
can salely colle-cllhem I"d retrlce your sleps 10 the
simple mounlain hUI. Be lorwlrned Ihll mosllnean
cilies conllin mlny perils, especially lor Ihe
uninilialed...seems InCln pfi",ts were ralher
parlnoid. Requires 32K.

TAS Adventure Packages are $15.95 on tape
and $19.95 on disk. All media is unprotected!
TAS Adventures allow you to SAVE up to 10
versions of the game in progress! Please
specily Model I or III.

Get In on the action! The Adventure System
editor is now completely in zao and allows
easy interactive debugging. Requires 4aK.
Specify Tape orDlsk. please. Only $39.95 for
the complete system AND three adventures!

STOPPER!
The BASIC Breakpointer

By Roxton Baker
Author of "TRAKCESS"
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: GOT02580
2540 PRINT:PRINT"YOV'VE LOST; PLEASE ACCEPT OUR REGRETS a PERHAPS

2550 PRINT"IT WILL CONSOLE YOU TO KNOW THAT YOUR OPPONENTIS TROll
BLES"
2560 PRINT"ARE JUST BEGINNING a PRESS <ENTER> TO SEE A SUMMARY"
2570 PRINT"OF THE CAMPAIGN a ":GOSUB2140
2980 DATA"TWELVE ARRESTED IN WELFARE FRAUD RING",-2
2990 DATA"STUDY SHOWS SCHOOLCHILDREN IN BUSES MORE THAN TWO HOUR
S DAILY ON AVERAGE",-3
3000 DATA"STUDY SHOWS NEW BUS ROUTES CUT AVERAGE TRIP TO SCHOOL
BY FIFTEEN PERCENT",1
3010 DATA"YOUR OPPONENT TO MAKE THREE MAJOR TELEVISION ADDRESSES

THIS WEEK",0
3020 DATA"YOUR OPPONENT BEGINS PRINT MEDIA SATURATION CAMPAIGN",
B
3030 DATA"YOUR OPPONENT TAKES MIDDLE GROUND ON BUSING ISSUE",-1
3040 DATA"YOUR OPPONENT USING DOZENS OF RADIO SPOTS THIS WEEK",0

3050 DATA"INFLUENTIAL COLUMNIST SAYS YOU LOOK 'TIREDi' YOUR OPPO
NENT HIKES FORTY MILES",0
3060 DATA"WELL-KNOWN NEWSMAN REPORTS THAT YOUR OPPONENT IS FALLI
NG O~F IN THE POLLS",0
3070 DATA"OLD CHARGES OF TAX IRREGULARITIES SURFACE AGAINST YOU"
,B
2580 CLS:PRINTTAB(30) i "SUMMARY": FORZ=60T074:SET(Z,3) :NEXT
2590 PRINT:PRINT" DURING THE COURSE OF THIS ELECTION CAMPAIGN"

2600 PRINT"YOU INCURRED EXPENDITURES AS FOLLOWS:"
2610 PRINT:PRINT"TELEVISION:";:PRINTUSINGP$iTVi:PRINT,"RADIO:

"i:PRINTUSINGP$i RA
2620 PRINT"NEWSPAPERS:"i:PRINTUSINGP$iNE;:PRINT,"SOUVENIRS:"i:PR
INTUSINGP$iSO
2630 PRINT:PRINT"YOU RAISED"iF8;"DOLLARS AT THE COST OF";FRi"DOL
LARS. THE"
2640 PRINT"BEST RATIO YOU COULD HAVE ACHIEVED IS ABOUT 5 TO 1."
2650 IFNB>0THEND$="DEMOCRATIC~ELSED$="REPUBLICANn

2670 IFNB=~PRINTnDURING THIS RUN OF THE SIMULATION THE NEWS WAS
NEUTRAL. ":GOT02710
2680 PRINT"THE NEWS DURING THIS RUN OF THE SIMULATION FAVORED TH
E"
2690 PRINTD$i" SIDE BY"iABS{NB)i"PER CENT."
2700 Z$="":IFTC>ITHENZ$="S"
2710 H'TC=0GOT02730ELSEPRINT"yOU CHANGED YOUR POSITION" i TCi "TIME
";Z$;", THUS LAYING YOURSELF"
2720 PRINT"OPEN TO THE CHARGE OF INCONSISTENCY.":GOT02750
2730 PRINT"YOU DID NOT CHANGE YOUR POSITIONS AT ALL DURING THIS
RUN"
2740 PRINT"OF THE SIMULATION, THUS AVOIDING IMPUTATIONS OF INCON
SISTENCY."
2750 PRINT@900,"ANOTHER TRY? (Y/N)"i:GOSUB2140
2760 IFZ$="Y"RUNELSEEND
2770 '
2780 DATA"SOVIETS INCREASE MILITARY FORCES IN AFGHANISTAN",-2
2790 DATA"SOVIETS INVADE POLAND, CRUSH FREE LABOR MOVEMENT",-4
2800 DATA"SOVIET UNION WITHDRAWS FROM AFGHANISTAN",2
2810 DATA"u.S. SUPPORTED REGIME IN EL SALVADOR IMPRISONS TWO AME
RICAN BISHOPS",2
2820 DATA"DISSIDENTS TORTURED BY U.S. SUPPORTED GOVERNMENT IN GU
ATEMALA",l
2830 DATA"OIL COMPANIES RAISE GASOLINE PRICES BY 4'",2
2840 DATA"DEPARTMENT OF ENERGY ANNOUNCES NEW FINDS OF NATURAL GA
S",l
2850 DATA"UNEMPLOYMENT RISES TO EIGHT PERCENT",2
2860 DATA"INFLATION RATE INCREASES TO 1.2' FOR LAST MONTH",2
2870 DATA"INFLATION RATE SAID TO DECREASE TO .4% LAST MONTH",-l
2880 DATA"JOBLESS RATE DROPS TO FIVE PERCENT",-2
2890 DATA"YOUR CAMPAIGN MANAGER ACCUSED OF HAVING A MERETRICIOUS

RELATIONSHIP WITH HIS SECRETARY",e
2900 DATA"YOU ARE ACCUSED OF SPENDING CAMPAIGN FUNDS FOR PERSONA
L PURPOSES",0
2910 DATA"YOUR OPPONENT'S SON ARRESTED FOR DRIVING WHILE INTOXIC
ATED",0
2920 DATA"YOUR OPPONENT FOUND TO BE RECEIVING ILLEGAL CAMPAIGN
DONATIONS",0
2930 DATA"SOME OF THE DONATIONS YOU HAVE RECEIVED ARE FOUND TO B
E ILLEGAL",0
2940 DATA"YOUR OPPONENT ANNOUNCES THAT HIS POLLS SHOW HIM LEADIN
G BY TEN PERCENT", I'
2950 DATA"PRO-CHOICE AND PRO-LIFE DEMONSTRATORS CLASH AT COURTHO
USE",0
2960 DATA"TAX RELIEF PETITION SIGNED BY 34,009; DEMAND ACTION RI
GHT AWAY" ,-2
2970 DATA"WELFARE MOTHERS DEMAND HIGHER BENEFITS; CLAIM CHILDREN

STARVING" ,1

...See List of Advertisers on Page 563

THE MOST POWERFUl., FLEXlBLL
DISK I'IAIUNG SYSTEM FOR THE TRS80

·SUPPORTS 65.000 NAMES·
PowerMAll is a highly sophisticated

mass mailing system designed to run
under all of the popular DOS's currently
available for the Mod I or ilL The program
is written entirely in machine language for
maximum operation speed. and occupies
only 4K of the available RAM in your
computer. There are no .slow· periods
when PowerMAll is running. New
features have been added to the program
that others have always lacked. You now
have the ability to keep track of mailings
using the 24 'flags' that are incorporated
into the PowerMAlL program. The
PowerMAILsystem will handle a file up to
8 megabytes, or 65535 names, whichever
is smaller. The program will run in as little
as 32K and one disk drive. although 48K
and 2 drives are desirable. The program
will also sort the entire maximum file size
and open up to 168 files simultzmeousty
during the process. Author Kim Watt

For MOD 1/111•..$99.95

Hundreds of Satisfied
Users...Scriplus 3.0

Scriplus is a modification to
Scripsit· '. which enables you to take
advantage of the special functions,
features, and print formats of your
printer while your document is being
printed. Allows you to:

ch.nQ__ Joe p_~d_d p,..,nt

ch_n9_ no. of ("'"If''' p"" 1nch
or \I!!~r:::li.!J. tn .id-lIn_'

re<l1ures:
• Compatible WIth d c....,.ent: DOS's (I or III).
• ModirleS AU.. YerstOOs of SCRlPSlr~.
• A[~ usoge of MOD [ versoon on MOD [II.
• i\IIow5 MOD I[ versions to be BACKED UP fOt)'OlM"
",-

• Files c"n be killed. loaded. merged. Otch.!lM'led from
the Sc~us directory.

• Scrip/us wpplies .,nALPHABETIZED directOl)''Nith
FREE~e shown.

• "END'" returns to DOS READY Inste"d of rebootins
_ Printer C.lln be stopped for insertion of telR Of forms

,,~gnment [nsoe~ text c.lln be edited prior 10
resumption of printing.

• Speciflallly written for the MX·80 but will work with
any printer that iSCcepts CHRS codes for control-

• Optionally select line feed "fter c"rrilIge return

For MOD I/I1I ... $39.95

=:iIO\Vi:~XW~
A Diuision of Breeze/QSD. Inc. .,.. 378

\1500 Stemmons Fwy.. Dallas. Texas 75229
To order call toll fTee 1-800-527-7432
For product information (214) 484·2976
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To Boldly GO.
by Joey Robichaux

• •

AuniQue application for your. microcomputer,
this menu-driven, Basic package will help
amateur astronomers and other stargazers.

Program Lisling

1 CLS:DEFDBLO-Z:DEFINTI-K,M,N:RA=.01745329:RE=23.43*RA:ID!=0
2 DIMTIIB) ,T2IB) ,T3(B) ,T4(B} ,T5(B} ,T6(B) ,T7(B) ,TBIB) ,T9(B) ,P$(B)
,U8(25) :UA=.065709:UC=1.002743:UD=.997257
3 GOSUB7050
8 CLS
10 PRINT@20,"STAR TRACK / MASTER MENU"
25 FRINT@266,"1. Determine planet coordinates"
27 PRINT@330,"2. Determine SUN information"
28 PRINT@394,"3. Determine MOON information"
30 PRINT@458,"4. Determine precession / rise and set"
32 PRINT@522,"S. Time system conversions"
34 PRINT@586,"6. Terminate program"
50 PRINT@138,"Please select an option II

55 QQ$=INKEY$:IFQQS<"!"QRQQS)"6"THEN55
57 I=VALIQQ$)
60 IFI<lTHEN50
65 IFI>6THEN50
70 ONIGOT0100,190,300,400,500,170
100 CLS:PR1NT@20,"STAR TRACK / PLANET TRACKER"
105 PR1NT@276,"1. MERCURY":PR1NT@340,"2. VENUS":PR1NT@404,"3. EA
RTH"
110 PR1NT@468,"4. MARS":PR1NT@532,"5. JUP1TER":PR1NT@596,"6. SAT
URN"
115 PR1NT@660,"7. URANUS":PRINT@724,"8. NEPTUNE":PR1NT@788,"9. P
LUTO"
117 PR1NT@852,"A. Return to main menu"
120 PR1NT@138,"Please select an option"
125 QQ$=INKEY$:IFQQ$="A"THENIP=10:GOTOI30:ELSEIFQQ$<"I"QRQQ$>"9"
THEN125ELSEIP=VAL(QQ$)
130 IF1P<lORIP>10THEN120
132 IF1P=10THENCLS:GOT010
133 IP=1P-l
134 PR1NT@138,"";
135 INPU'l'"Enter the desired date <MMDOYY>";O
136 GOSUB4000:IFNO=lTHENGOT0134:ELSE1FIP=2THENGOT0180
1.37 S$=P$ (IP)
140 10=1M
145 GOSUB2200:GOSUB2300
150 IFIP<3THENGOSUB2400:ELSEGOSUB2500
160 GOSUB3000
165 GOSUB3500
166 PRINT@448," preSsR&I> to return to last menu":PRINT"

else press <SPACE BAR> for angUlar size":PRINTTAB(29) "dista
nee from earth":PRINTTAB(29} "phase of planet";
167 QQ$=1NKEY$:1FQQ$="1"THEN100:ELSEIFQQ$=CHR$(32}THENGOSU82640:
ELSEGOT0167
168 GOSUB7025:CLS:GOT0100
17 0 CLS

Lis/ing ('ulllinu<:s
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With Star Track, you can determine
the position (right ascension and decli
nation), the distance from Earth, an
gular size, and phase of any planet in
the solar system. You can determine
the positions of the sun and moon,
their angular sizes and distances, and
their rise and set times. You can calcu
late precession from the three most
common epochs (1950, 1975, 2000),
and determine rise and set times for
any celestial object. You can also use
Star Track to convert mean standard
time to sidereal time, and vice versa.

Even though Star Track doesn't
consider refraction or planetary per
turbations when computing positions.
the results are usually within a few per
centage points of the actual figures.
This is fine for amateur purposes,
where the emphasis is on locating and
observing objects.

Dictionary of Terms

Star Track introduces terms foreign
to a beginner: right ascension (RA),
declination (DEC), precession and
epoch. The concepts involved are sim
ple; understanding them allows you to
locate any celestial object with star
charts.

RA and DEC are terms concerned
with iocating objects in the sky (similar
to latitude and longitude).

Latitude refers to how far up or
down a point is from the equator, and
ranges from 0-90 degrees. Zero de
grees is a point on the equator, while 90
degrees north or south is either of the
two poles. Latitude is expressed in de-

The Key Box
Modell & III
16K RAM
Basic Level II
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175 END
180 FORI=lT0300:NEXTI
185 CLS:PRINT:PRINT n OnwiDiw, the EARTH was located :n
187 PRINT:PRINTnDIRECTLY UNDER YOUR FEET n
188 GOSUB7025
189 CLS:GOT0100
190 CLS:PRINT@20,wSTAR TRACK / SUN MENU n
195 PRINT@266,nl. Determine coordinates of SUN n:PRINT@330,n2. De
termine distance and angular size":PRINT@394,n3. Determine sunri
se/sunset":PRINT@458,"4. Return to main menu"
200 PRINT@138,nplease press number of functionni
210 QQ$=INKEY$:IFQQ$<"1"ORQQ$>n4"THEN210:ELSEIP=VAL(QQ$)
231 IFIP=4THENCLS:GOT010
232 PRINT@138,"";:INPUT nPlease enter the desired date (MMDDYY)";
D
233 GOSUB4000:IFNO=lTHENGOT0232:ELSEID=IM
235 ONIPGOT0260,265,275
260 GOSUB2600:GOSUB3000:S$="the SUN n:GOSUB3500
261 GOSUB7025:CLS:GOT0190
265 GOSUB2600:GOSUB2620:GOSUB7010:CLS:PRINT@64,"On"iD;", the SUN
will have: ":PRINT:PRINT"anqular size of";IX;CHR$(130) iIY;"'tl;IZ

,., '":PRINT:PRINT"at a distance of";SR;"kilometers"
270 GOSUB7025:CLS:GOT0190
275 CLS:KH=0
276 GOSUB2630
278 TG=TR:GOSUB7020:TM=TG:GOSUB7010:I1=IX:I2=IY:I3=IZ:TG=TS:GOSU
B7020:TM=TG:GOSUB7010:I4=IX:I5=IY:I6=IZ
280 PRINT:PRINT"The SUN will rise at approximately";Il;":";I2i"a
m"
290 PRINT W and will set at approximately"; 14;":"; lSi "pm"
295 GOSUB7025:CLS:GOT0190
300 CLS:PRINT@20,"STAR TRACK / MOON MENU"
305 PRINT@266,"1. Determine coordinates of MOON n:PRINT@330,"2. D
etermine distance, angular size, and phase":PRINT@394,"3. Determ
ine rise/set times":PRINT@458,"4. Return to main menu"
310 PRINT@138,wPlease press number of function";
320 QQS'INKEYS,IrQQS("1"ORQQS)"4"THEN320,ELSEIP=VAL(QQS)
321 IFIP=4THENCLS:GOT010
322 PRINT@138,""j:INPUT wPlease enter the desired date (MMDDYY)"i
D
323 GOSUB4000:IFNO=lTHENGOT0322:ELSEID=IM
324 IFIP=3THEN330:ELSEPRINT@176," ":PR1NT@138,""i
: INPU'!'" Please enter the desired time (HHMM)" iC
325 CH! =INT (C/10") : CH=C-CH*100: CM=Cfol/60: CH= (CB+CM) /24: 1D! ;:;;ID+CIl
330 ONIPGOT0340,350,375
340 GOSUB2600:GOSUB2700:GOSU83000:S$="the folOON":GOSUB3500
345 GOSUB7025:CLS:GOT0300
350 GOSUB2600:GOSUB2700:D1=180-X6+VL:IFD1<0TBEND1=Dl+360:ELSEIFD
1>360THEND1=Dl-360
355 F=(1+COS(Dl*RA))/2:IFF>.99THENF=1.0
360 P= (1-.0549 (2) / (1+. 0549*COS ( (VM+VC) *RA) ) : TH=. 51B1/P: P=P*38440
1
361 P=INT(P) :TM;:;;TH:GOSUB7010
365 CLS: PRINT: PRINT: PRINT"The distance from ea rth is"; P i "k ilomet
ers n
367 PRINT"The angUlar diameter is"iIX;CHR$(130) iIYi"'";IZ'" '":PR
INT"The phase is'';F
370 GOSUB7025:CLS:GOT0300
375 CLS:PRINT:INPUT"Please enter your approximate latitude";TH:I
FTH<00RTH>90THEN375

grees. minutes and seconds; 60 seconds
equal one minute and 60 minutes equal
one degree.

Longitude refers to how far around
a point is on the Earth's surface.
The key question is how far around
from what, as there is no physical
north-south circle to measure longi
tude from.

Greenwich, England is designated as
odegrees longitude. Points west of this
line are west longitude and points La

the east are east longitude.
Longitude ranges east and west from

0-180 degrees; the 180-degree longi
tude line completes the circle begun by
the O-<legree longitude line. Longitude
is also expressed in degrees, minutes
and seconds.

Declination is similar to latitude and
uses the same reference point as lati
tude, the equator.

For example, if the Earth is a spin
ning ball in the center of a giant sphere
and the circle formed by the Earth's
equator were to expand until it touched
this celestial sphere, it would trace a
great celestial equator. Declination is
measured in degrees north or south of
this imaginary equator.

Right ascension is similar to longi
tude; both have an arbitrarily assigned
reference point.

RA's reference point is the vernal
equinox (or the first point of Aries).
You don't have to locate the vernal
equinox to use RA. A reference point
has been established, and star charts
and positions can be computed using
this reference point.

Until now, RA and DEC have been
almost identical to longitude and lati
tude. Now RA is expressed in hours,
minutes and seconds instead of de
grees, minutes and seconds.

The idea of measuring locations
with a unit of time is slippery, but
hours isn't a unit of time, it's a unit of
measurement equal to 15 degrees.
There are 24 hours in a circle, just as
there are 360 degrees in a circle
(24'15 = 360).

Right ascension is measured as you
travel west from the vernal equinox.
The vernal equinox is at RA 0h 0m 05;
if you travel 90 degrees to the west
you're at RA 6h 0m 05; 180 degrees to
the west is RA 12h 0m 0s; 270 degrees is
RA 18h 0m 05. When you complete the
circle, you're back at RA 0h 0m 05 (RA
24h = RA 0h).

Figure I shows RA and DEC on the
star chart. Note that the celestial equa
tor-the 0 DEC line-runs through the
belt of Orion.

Now find RA03h43m, DEC23 043 'N
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on the star chart. You should see a few
dots north and east of Orion. If you lo
cate Orion in Ihe night sky, look east
and north and you'll see a tiny smudge
of light. If the night is dark, you might
see what looks like a tiny Big Dipper. If
you look through a pair of binoculars,
you'll see one of the most beautiful
sights in the sky, the Pleiades (play-uh
deez), or the Seven Sisters.

To explain precession and epoch,
use the latitude and longitude exam
ples again. Suppose there's an island
located at 50 ° north latitude, 40 °west

" '11.. .you see
one oj the mosl
beauliful sights

in Ihe sky. "

longitude. Unfortunately, it's a float
ing island, moving one degree west
every year. In 1982, its coordinates
might be 50° west, 40° north; in 1983,
its coordinates would be 51 0 west,
40° north; in 1984, 52 ow 40 0 N; and
so on. The island has a steady preces
sion; its location or coordinates are
always changing.

If you look at a map of the island,
you want to know the year the map is
good for. So, on a 1982 map, Won't
Stay-Still Island is at 50 0 W 40 0 N. The
epoch of the map is 1982, which is the
year that the map's coordinates are
corrcc( .

Star coordinates aren'1 the same
every year. The Earth's axis tilts; it
wobbles in its rotation. The effect is
small; the Earth completes one wobble
every 25,800 years. Over Ihe years,
though, the precession (change) is
enough to change slar coordinates.

Star chans are written for particular
epochs, currently either epoch 1950 or
epoch 2000. Neither is exactly correct
now, bUI the error is slight and doesn't
affect amateur observing.

Star Track uses epoch 1975 for its
coordinates as a compromise between
1950 slar charts and 2000 star charts.
Star Track can refigure coordinates 10

new epochs.

Using the Program

Load and run the program; three ti
tle pages appear. Each remains on the
screen for several seconds. Star Track
uses this slack time to load the vari
ables that it needs.

After the title pages, Star Track dis
plays the master menu.

Press I through 6 to select any op-
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377 CH=0:GOSUB2600:GOSUB2700:GOSU83000:DB=.05*COS((VL-VN)*RA) :DA
=.55+. 06*COS (VM*RA) : XG""XI: XH=XU :XA=XA+ (12*DA) : XB""XB+ (12*DB) : GOSU
83000
378 GOSUB3000
379 Y8=XG:YA=XH:GOSUB2631:Al=TR:A2=TS:YB=XI:YA=XU:GOSUB2631:B1=T
R:B2=TS
380 TR. (12*Al) / (12+AI-Bll ,TS· (12*A2) / (12+A2-B2)
381 TG=TR:GOSUB7020:TM=TG:GOSUB7010:ll=IX:12=IY:I3=IZ:TG=TS:GOSU
B7020:TM=TG:GOSUB7010:I4""IX:I5=IY:I6=IZ
383 PRINT:PRINT" The MOON will rise at approximately":II;":";
12;":";13: PRINT" and will set at approximately";I4;
":";15;":";16:GOSUB7025:CLS:GOT0300
400 CLS:PRINT@20,"STAR TRACK / PRECESSION & RISE/SET"
405 PRINT@266,"1. Determine precession from 1950":PRINT@330,"2.
Determine precession from 1975":PRINT@394,"3. Determine precessi
on from 2000":PRINT@458,"4. Determine rise and set times":PRINT@
522,"5. Return to main menu"
410 PRINT@138,"P1ease press number of function";
420 QQS=INKEYS,IFQQS("1"ORQQS>"5"THEN420,ELSEIP=VAL(QQS)
421 IFIP=5THENCLS:GOT010
425 IFIP=4THENGOT0460
426 IFIP=lTHENEl=1950:MS=3.07327:NS=1.33617:AS=20.0426:GOTO430
427 IFIP=2THENEl=1975:MS=3.07374:NS=1.33603:AS=20.0405:GOTO430
428 E1=Z000:MS=3.07420:NS=1.33589:AS=20.0383:GOT0430
430 CLS:PRINT@138,"";:INPUT"Please enter desired epoch (ex. 1981
.8)";E:IFE<1950THEN430
432 CLS:PRINT@138,"";:INPUT"P1ease enter RIGHT ASCENSION (HHMMSS
)";A:II=INT(A/10000) :!FII<00RII>24THEN432
434 CLS:PRINT@138,""::INPUT"P1ease enter DECLINATION (DDMMSS)";B

435 IX=INT(A/10000): IY=INT( (A-IX*10000)/100): IZ=INT(A-IX*10000-1
Y*100) :GOSUB7000:Al=TM
437 IX=INT (B/ 1000 0) : IY= INT ( (B- IX* 1000 0) /100) : I Z=INT ( B- IX* 10 00 0- I
Y*100) :GOSUB7000:Bl=TM
439 AD=Al*15:SW={NS+NS*SIN(AD*RA) *TAN(B1*RA») *(E-E1) :SW=Sw/3600:
TM=A1+SW:GOSUB7010:Il=IX:I2=IY:I3=IZ:S2=AS*COS{AD*RA)*(E-El} :S2=
S2/3600:TM=S2+Bl:GOSUB70l0:I4=IX:I5=IY:I6=IZ
441 PRINT@330,"The adjusted values for epoch":E;"are:"
443 PRINT@404,"RIGHT ASCENSION";Il;"h";12;"m";I3;"s"
445 PRINT@468,"DECLINATION ";I4;CHR$(131);I5:"''':I6;''''''
447 GOSUB7025:CLS:GOT0400
460 PRINT@138,'''';:INPUT''Please enter the desired date (MMDDYY)";
D:GOSUB4000:IFNO=!THENGOT0232:ELSEID=IM:CLS:PRINT@138,"": :INPUT"
Please enter your approximate latitude";TH:IFTH<00RTH>90GOT0460
461 KH=0:CLS
462 PRINT@138,"";:INPUT"Please enter RIGHT ASCENSION (HHMMSS) ";A
: II=INT(A/100130) : IFII <00RII >24THEN462
463 CLS
464 PRINT@138,"";:INPUT"Please enter DECLINATION (DDMMSS)";B
465 IX=I NT (AI 10000) : IY= INT ( (A,- IX* 11301313) /100) : I Z=INT (A- IX* 113000-1
Y*100) :GOSUB7000:Al=TM
467 IX=INT(B/10000): IY=INT( (B-IX*10000)/100): IZ=INT(B-IX*100130-I
Y*100) :GOSUB7000:B1=TM
468 YB=Bl:YA=A1:TIi=(-TAN(TH*RA)*TAN(YB*RA» :IFABS(TW»lTHENGOT04
69:ELSEGOSUB2631:GOT0470
469 PRINT@394," The object either does not rise above the horiz
on,":PRINT@458," or it is circumpolar. It does not rise and se
t." :GOT0477
470 TG=TR:GOSUB7020:TM=TG:GOSUB7010:Il=IX+KH:12=IY:I3=IZ:TG=TS:G
OSUB7020:TM=TG:GOSUB7010:14=IX+KH:I5=IY:I6=IZ
473 PRINT@394," The object will rise at";ll;":";12;":";I3
475 PRINT@458," and will set at";I4;":";I5;-:";I6
477 GOSUB7025:CLS:GOT0400
500 CLS:PRINT@20,"STAR TRACK / TIME AND COORDINATES"
505 PRINT@266,"1. Convect mean time to sidereal time"
506 PRINT@330,"2. Convert sidereal time to mean time"
508 PRINT@394,"3. Return to main menu"
520 PRINT@138,"Please press number of function";
530 QQS=INKEYS,IFQQS("1"ORQQS>"3"THEN530,ELSEIP.VAL(QQS)
532 IFIP=3THENCLS:GOT010
550 PRINT@138,"";:INPUT"Enter the desired date <MMDDYY>";D:GOSU
B40130:IFNO""lTHENGOT0550
551 YY=D-(INT(D/100)*100) :IFYY>0ANDYY<74THEN550
552 PRINT@168," ":PRINT@138,"";:INPUT"Enter t
he desired time <HHMMSS>";T
553 CH=INT(T/10000) ,CM=INT( (T-(CH*10000) )/100) ,CS=T-(CH*10000)-(
CM*100)
554 IFCH<00RCH>24THEN552:ELSEIFCM>590RCM<0THEN552:ELSEIFCM>590RC
M<0THEN552
555 IX=CH: IY""CM: IZ=CS:GOSUB7000:IFYY=00THENYY=25:ELSEYY=YY-75
556 ONIPGOT0560,557
557 UT=UA*KM-UB(YY) :IFUT<0THENUT=UT+24
558 TM=TM-UT:IFTH<0THENTM=(TM+24)*UD:GOT0562:ELSETM=TM*UD:GOT056
2
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SUPERUTILITY +
Mod 11111 ·limited Time Onlv·s46.95

SEE NEW BOOK BELOW

ARE YOU A DREAMER?
IMAGINE THIS ...

You place your order and it arrives when expected. "What do
you know, they did ship that day!" You open your package and

SURPRISE, it's what you ordered, not last year's version six times re
moved. "Wait a minute, I must have paid full retail to get this kind of

service. H'mm, that's not it. These prices are among the lowest. What's
the catch? I've got it! They charged me large shipping and handling charges

No, not that either. It says here 'Free shipping within the Conlinental48 States
via UPS ground.' Only the differential is charged fOf UPS Blue or 1st Class. Now

I've got it, it's only a dream!!!"

MAXI MANAGER
Manager with Utility ·$119.95

Maxi Utility Only - $44.95

At Micro Images your dreams become reality! How do we do it? Simple, we tell the truth. If
the item you order is not in stock - we tell you. If we can't ship that day - we tell you.

Which version? We tell you. Why are we telling you this? The answer is easy. This is what we
do best and what separates us from the competition, AND WE WANT YOU TO KNOW.

LAZYWRITER
Latest Version Mod 11111 s159.95

See Below For New Options

* FREE SHIPPING
WITHIN CONTINENTAL 48 STATES

TRY
US!

MZAL - Ver. 2
Mdl lor III - $134.95

MAXI eRAS
Mdl 1/111 - $84.95

MAIL 584.95 STAT 5179.95

LDOS 5.1
MOL I or III - $114.95

GEAP -$42.95
with Dot Writer· $69.95

NEW SCRIPT - 7.0- $114.95
with Mailing Label Opt. ·$124.95
Mailing Label Opt. Only - $27.95

New Random House Version
Proofreader by Aspen Mod 1I11t $49.00
Proof-Edit by Aspen Mod 1/111 $25.00
Grammatik by Aspen Mod 1/111 $49.pO

SPECIAl. .. AI/3 FOR ONl Y5110.00

MULTIDOS -$74.95
Specify Mdl III or Mdl I

Single or Double Density

RIBBONS
ZIP BOX RELOADS ';' Dz. Dz.
Epson MX 70/80·20 Yds 24.00 42.00
Epson MX 100·30 Yds 30.00 52.00
lp·IIIIIIV·16 Yds. . 18.00 32.00
Centronics 730/737/739

and 779·16 Yds 18.00 32.00
All ZIP BOXES are individually sealed black nylon

and require no lewlnding

$205.95

auto dial/answer Mod. Ifill .$239.95

SOOPER SPOOLER· by Compulink
16K Parallel 110 Unit. . . $334.95
46K Memory Opt· $149.95 Serial I/O Opt. . $89.95
Complete Unit· All Options. . $549.95

LNW·Doubler 5/8
Includes Dosplus 3.40

LYNX

DOSPLUS
Version 3.4SI3.4DI3.4111 $119.95
Version II For Model II $199.95

UNITERM Mod 1/111 $74.95
UNITERM/80 Mod 11111. $84.95

MICROSOFT
Fortran 80 or A.L.D.S $89.95
Basic Compiler $179.95
Editor/Assembler + TaoeS27.95 DISk$45.$

BOOKS
Disk + Other Mysteries - IJG .... $20.95
Basic Decoded - IJG . . . . .. $27.95
Custom TR5-80 - IJG. . .. $27.95
Basic Faster & Better - IJG . . $27.95
Mdlll/16 Visicalc - w_c Stown $16.95
Mdll/lll Visicalc ~ W.C_ Brown $16.95
CopyriQhl Kit........... .$11.95
Inside Suoerutilitv Plus $17.95

* * PRINTER STANDS* * CARTRIDGES ,,,h """"HEXSPELL 2 Mod 1/111 $94.95 Epson MX70/80 ..8.95 90.00
POSTMAN MASS MAILING SYS. lP·IIIIV 6.50 70.00

Centronic 702103104/53 11.00 120.00
Standard Ver. Mod 11111 $t18.95 ~ RS DSYWHL II MuIIiStnke 6.50 70.00
with Postwriter Mod tllIl $159.95 fIlIli' Diablo Hytype II MulliStnke .. 6.50 70.00

DATA-WRITER Mod 11111$114.95 Qume-300,OOO chr Moll' 51"'0 6.50 70.00
Nec SPIN H·Yield Multi Strlke.7.00 75_00

SFINKS 3.0 Disk Mod 11111 .. $36.95 MICRlNE 80182A183A Spl .. N/A 24.00
SFINKS Chess Tutor Mod 1/111 $17.95 MInimum order 3 cartrldoes - any mIx. For smaller

SPACE AGE NO FRilLS Quantities add ~1_50 per -order All our leloads and
EDAS Mod II 4.0 $74.95 C carl ridges ale manufactured by OfIe ollhe oldest and

Mod 1/111 3 5 $69 95 MX 80 lear $27.50 MX 80 Clear - $13.50 most reputable ribbon Mia's. in the country
~:;':;";;;".!!~!..!!!!!..~. e.c...'0'''''''c'".".'''.c''".~~.~ MX 80 Bronze $29.95 MX 80 Bronze $15.95 * * * * * QUALITY GUARANTEED * .... ,. *

LAZYWRITER OPTIONS Microline82ASpaceAgeBronze $29.95 GAMES
t~~z~c~~L nm * VISION FRIENDLY * Sea Dragon ~~~~ ~~~

A ALe $27.95 VISIon Friendly IS an eye e)(efelSe package for the Model 111 which Penetrator. . 22.45 22.45
LAZYORAW + DO. .. $18.95 comes With a Green. Blue. and Amber screen and a short graphic Defiance 22 45
Tab. Calc. Draw + Do All 4 537.95 program. The package combines colol & graphics 10 relalC your P'k '7'9·· .

eyes and ease eye strain. Each SCleen is a fUll grade quality ani 1 . 5 22.45
screen whi.Ch needs no glue. tape. etc. 10 allaCh and can be Armored Patrol 17.95 22.45
remOl<!(j WIthout a trace. The three plexlglass screens are mOle Eliminator 1795 22 45
than worth the pnce. We are so sure you will like this package we .'. . . . . . . . . . . . .
are ollering a 10 day money back guarantee. $29 95 Starflghter _ 22.45 26.95

FREEDOM TECHNOLOGY INTi ~fr~~~d~~~c:lanetorCitY14.5O ~:~~
Freedom Option $199.95 Voyage of Valkyrie. . .. 31.95 34.95
Freedom Plus $399.95 Bounceoids or Sp.Castle. 14.50 17.95

MICROBUFFER P
. I P . h I The Institute. . 17.95 20.95

• ractlca enp era S Fortress or Alien Def 14.50 17.95
Parallel or Serial (Epson) $149.95 Any Big 5 Program 14.50 17.95

TO ORDER

CALL OR

WRITE TO:

MICRO IMAGES PHONE HOURS,

146 03 25 h R d
Mon.·Fri.

- I oa 10 AM.9 PM
Flushing, N.Y. 11354 Sat.

(212) 445-7124 ,157 10 AM·5 PM

ORDERING INFORMATION
No credit cards at these low prices. Add $2.00 on all COO orders. Gerlilied Ck/MO/COD
shipped immediately. Please allow 2 weeks for personal checks. For e.tra fast service
phone in your COD order. Free shipping within Continental 48 Slales via UPS grouocl. For
Canada. Hawaii, Alaska. applicable shipping and insurance charQes apply. Prices subject to
change withoulllOlice, New York Stale residents please add appropriate sales lax.
The items listed above are a cross·section 01 our product line. We carry the full line 01 most
companies listed in this ad, plus much more. SEND FOR YOUR FREE CATALOG.
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XB=XB*S7.29578
RETURN
XA=ATN( (PR*SIN( (X3-PL)*RA)}/(X4-PR*COS{(X3-PL)*RA»)
XA=(XA*S7.29578)+X3
IFXA>360THENXA=XA-360:ELSEIFXA<0THENXA=XA+360
XB=(ATN( (X4*TAN(X2*RA) *SIN«XA-X3) *RA) )/(PR*SIN( (X3-PL)*RA)

IFX1»60THENXl=Xl-360:ELSEIFX1<0THENX1=Xl+360
VP=XI-T3 (IP)
XR= (T5 (IP) * (l-T4 (IP) [2) ) / (1+T4 (IP) "COS ( (VP*RA) »)
X2=SIN({XI-T7(IP)l*RAl*SIN(T6(IP)*RA)
X2=ATN{X2/SQR{-X2*X2+1l)
x2=x2*57.29578
X3=ATN (TAN ( (XI-T7 (IP) ) *HA) *COS (T6 (IP) *RA» *57.2957 8+T7 (IP)
GOSUB2350
X4=XR*COS(X2*RA)
RETURN
PN=(360/365.251*(ID/T1(2»
PN=PN-(INT(PN/360)*360)
PL=PN+(360/3.1415927)*T4{2)*SIN({PN+T2(2)-T3(2»*RA)+T2(2)
IFPL>360THENPL=PL-360:ELSEIFPL<0THENPL=PL+360
PV=PL-T3(2)
PR=(1-T4(2) (2)/(1+T4(2)*COS(PV*RA»
RETURN
XZ=Xl*.05
FORJJ=-360T0360STEP180
XQ=X)+JJ
IFAB~(XQ-Xll<XZTHENX3~XQ:RETURN

NEXTJJ
PRINT"ERRORn:END
XA=ATN«X4*SIN( (PL-X3) *RA»/(PR-X4*COS((PL-X3) *RAl »
XA=(XA*57.29578l+PL+180
IFXA>360THENXA=XA-360:ELSEIFXA<0THENXA=XA+360
XB=ATN( (X4*TAN(X2*RA)*SIN((XA-X3)*RA»/(PR*SIN{{X3-PL)*RA»

560 UT=UA*KM-UB(YY) :TM=TM*UC+UT:IFTM>24THENTM=TM-24:ELSEIFTM<0TH
ENTM=TM+24
562 GOSUB7010:IFIP=ITHENGOT0564:ELSECLS:PRINT:PRINT"The mean tim
e is" i .LXi":" i 1Y;":"; IZ:GOSUB7025:CLS:GOT0500
564 CLS:PRINT:PRINT"The sidereal time is";IXi":"iIY;'':";IZ:GOSUB
7025:CLS:GOT0500
2200 OP= (360/365.25) * (ID/T1 (IP» ,OP=OP- (INT (OP/360) *360)
2205 Xl=OP+(360/3.1415927)*T4(IP)*SIN«OP+T2(IP)-T3(IP)*RA)+T2(
IP)
2210
2215
2220
2225
2227
2230
2235
2236
2237
2240
2300
2305
2310
2315
2320
2325
2340
2350
2360
2365
2370
2375
2380
2400
2410
2415
2420
I
2425
2430
2500
2505
2510
2515
» I
2520 XB=XB*57.29578
2530 RETURN
2600 SN={360/365.25)*ID:SN=SN-{INT(SN/360)*360) :SM=SN+279.041470
-282.510396:IFSM<0THENSM=SM+360
2605 SE=(360/3.1415927)*.01672*SIN(SM*RA) :XA:SN+SE+279.04147:IFX
A>360THENXA=XA-360
2610 XB=0:RETURN
2620 SV=SM+SE:SF=(1+(.01672*COS(SV*RA»)/(1-.01672(2) :SR=1495958
500/SF:S0=SF*.533128:TM=S0:SR=INT(SR) : RETURN
2630 CLS:INPUT"P1ease enter your approximate 1atitude"iTH:GOSUB2
600:GOSUB3000:IX=I1+KH:IY=I2:IZ=I):GOSUB7000:YA=TM:IX=14+KH:IY=I
5:IZ=I6:GOSUB7000:YB=TM
2631 TW=(-TAN{TH*RA)*TAN(YB*RA» :TW=-ATN(TW/SQR(-TW*TW+1»+1.570
8,TW=TW*57.29578/15
2632 TR=24+YA-TW:IFTR>24THENTR=TR-24
2633 TS=YA+TW:IFTS>24THENTS=TS-24
2634 RETURN
2640 P2=PR [2+XRI2- (2*PR*XR*COS ( (X1-PL) *RA) ) : AU=SQR(P2) : AT=T8 (IP)
/AU:WD=XA-Xl:AF=(I+COS(WD*RA»/2:IFAF>.99THENAF=1.0
2642 PRINT@448,"The distance from earth is"iAU;"AU ":PRINT@512
,"The angular diameter is"iAT;""":PRINT@576,"The phase is";AF:R
ETURN
2700 VL= (360/27.3217) *IO! +124.8756 :VL=VL- (INT{VL/360) *360) :VM=VL
-(360/365.25)*{ID!/8.85)-145.9601:VM=VM-(INT(VM/360)*360) :vN=248
.6441-(360/365.25)*(ID!/18.61) ,VN=VN-(INT(VN/360)*360)
2701 X6=XA
2705 VE=l. 27 4*SIN ( (2* (VL-XA) -VM) *RA) : VA=0 .186*SIN (SM*RA) :V3=0. 37
*SIN (SM*HA) :VM=Vfol+VE-VA-v3 :VC=6. 289*SIN (VM*RA) :VL=VL+VE-VA-VC
2710 VV=.€58*SIN(2*(VL-XA)*RA) :VL=VL+VV:VN=VN-.16*SIN{SM*RA) :XA=
ATN«TAN{(VL-VN)*RA)*COS(S.1453*RA»)*57.29578:XA=XA+VN:X1=VL:x3
=XA:GOSUB2350:XA=x3
2715 XB=SIN ( (VL-VN) *RA) *SIN (5.1453 *RAl : XB=ATN (XB/SQR( -XB*XB+l» *
57.29578
2720 RETURN
3000 XB=XB*RA:XA=XA*RA
3005 XT=SIN(XB)*COS(RE)+COS(XB)*SIN(RE)*SIN(XA)
3010 XT=ATN(XT/SQR(-XT*XT+l»)
3011 XT=XT"57.29578
3015 X9=(TANIXAI*COS(REI 1-( ITAN(XBI*SIN(REI)/COS(XA)I
3020 X9=ATN(X9)*57.29578:XA=XA/RA
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tion. The menu for option 1 looks
like this:

Star Track/Planet Tracker
Please seicci an opt ion

I. Mercury
2. Venus
3. Earth
4. Mars
5. Jupiter
6. Saturn
7. Uranus
8. eptllne
9. Pluto
A. Return to main menu

Press 1 through 9, or A to return to_
menu. If you select a planet, you're
asked to enter a date. Enter the date
in MMDDYY format and press en
ter; you can use any date from 1950
to 2000.

Star Track then displays the RA
and DEC of your planet. It asks you
LO press 1 to see the angular size,
phase and distance from Earth in AU
or· to press lhe space bar to relUrn to
the last menu.

The menu for option 2 looks like
this:

Star Track/Sull Menu
Please press Ilumber of function

I. Determine coordinates of sun
2. Determine distance and angular size
3. Determine sunrise/sunset
4. Return to main menu

If you select option 3 (sunrise and
sunset) you are prompted for your ap
proximate latitude. If you live north of
the equator, enter a positive value; if
you live south of the equator, cntcr a
ncgative value.

The menu for option 3 iooks like
this:

Star Track/Moon Menu
Please press number of function

I. Determine coordinates of moon
2. Determine distance, angular size and phase
3. Determine rise/set times
4. Return to main menu

Since the moon has such a high ap
parent motion, you're prompted for
the time as well as the date. Enter the
time in an HHMM format using mili
tary time (i.e., 1800=6 p.m.).

For rise/set times, you're nOl asked
to enter the time, but you must enter
your approximate latilUde.

The menu for option 4 is below:

Star Track/Precession and Rise/Set
Please press number of fllnction
I. Determine precession from 1950
2. Determine precession from 1975
3. Determine precession from 2000
4. Determine rise and set limes
5. Return (0 main menu



Lisli'll<! ("Oll/ltIllNI

.

will be at : "
";Il;"h·;I2;"rn";I3;"s·
" ; 14; CHR$ (13 0) ; 15; " ... ; 16 ; • I '"

If you select I, 2 or 3, Star Track
prompts you for the epoch you wish to
convert to. If you select function 1,
you have a set of 1950 coordinates to
convert to a new epoch.

This epoch is a four-digit year with
an additional decimal digit denoting
parts of a year for a total of five digits.
For example, June 1979 is halfway
through 1979. Six months is .5 of a
year, so the proper epoch for June
1979 is 1979.5. October of 1986 is 10
months into 1986. 10 months is about
~. of a year, so the epoch is 1986.8.

"Star coordinates
aren't the same

every year. "

You can enler any epoch between
1975 and 2000. Once you enter the ep
och you want to convert to, you're
asked for right ascension and declina
tion. Enter RA in HHMMSS format
and enter DEC in DDMMSS formal.
Declinations north of the celestial
equator are positive; those south of the
equator are negative.

For example:

(RA = 12h 18m 035) Please enler right ascension
(HHMMSS)' 121803. (DEC=16'5. 14' 08'1
Ple,-l<;e enter declination (DDMMSS)? - 161408.

If you select function 4, you're
prompted for the date, your approxi
mate latitude, and the RA and DEC of
the desired object.

Option 5's menu looks like this:

Star Track/Time
Please press number of funclion
I. Convert mean time 10 sidereal time
2. Convert sidereal lime to mean time
3. Return to main menu

Functions 1 and 2 prompt you for
the time and the date.

Hints

• All rise and set computations require
your approximate latitude.
• Daylight-saving time is not used.
• When you respond to a request for a
date, the program remembers that
date. Pressing enter to the next prompt
for a date results in the original date
being used. This is handy when you
want to determine several different
functions for the same date, for exam
ple, positions of the planets, and
rise/set of the sun and moon.•

3~21 IFXA(=90THENIQ=1:ELSEIFXA<=180THENIQ=2:ELSEIFXA<=270THENIQ=
3:ELSEIQ=4
3022 IFX9<0THENX9=x9+9~:GOT03022

3023 IFX9>360THENX9=X9-90:GOT03023
3024 IFX9<=90THENJQ=I:ELSEIFX9<=180THENJQ=2:ELSEIFX9<=270THENJQ=
3:ELSEJQ=4
3025 X9=X9+«IQ-JQ) *90)
3029 X9=X9/15
3030 IFX9<0THENX9=x9+24
3031 XU=x9:XI=XT
3035 Il=INT(X9) :x9=X9-II
3040 I2=INT(X9*60) :X9=(X9*60)-I2
3045 I3=INT(X9*60)
3050 I4=INT(XT) :XT=XT-I4
3055 I5=INT(XT*60) :XT={XT*60)-I5
3060 I6=INT(XT*60)
3065 RETURN
3500 CLS
3510 PRINT@128" On"·O·" "-S$·"
3515 PRINT@256:"RIGHT'ASCENSION'
3520 PRINT@320,"DECLINATION
3540 RETURN
4000 IM=INT(O/10000)
4005 ID=INT«D-IM*10000)/100)
4010 IY={D-(IM*10000)-(IO*100) :KY=IY
4011 IFIM<10RIM>12THENNO=I:RETURN:ELSEIFIO<10RID>31THENNO=1:RETU
RN
4012 NO=0
4015 IL=INT(IY/4)*4
4020 IFIL=0THENLL=0:ELSEIFIL=IYTHENLL=1:ELSELL=0
4025 IFIM>2THEN4040
4030 IM=(IM-l)*(63-LL) :IM=IM/2
4035 GOT04050
4040 IM=INT«IM+l)*30.6)
4045 IM=IM-63-LL
4050 IM=IM+ID
4053 IFIY<75THENIYcIY+100
4054 KM=IM
4055 IY=IY-75:IFIY=0THENRETURN:ELSEIH=1
4057 KM=IM
4060 FORI=ITOIY
4065 IFI=IHTHENIM=IM+366:IH=IH+4:ELSEIM=IM+365
4070 IFIH=25ANDI=IHTHENIM=IM-l
4075 NEXTI
4085 RETURN
4100 DATA "MERCURY", . 240 85,320.66305 r 77.06645, .205629, .387099 r 7.0
0427,48.03493,6.74,1.918E-6
4105 DATA"VENUS",.61521,310.97453,131.21928,.006785,.723332,3.39
428,76.45475,16.92,1.721E-5
4110 DATA"EARTH",1.00004,99.53431,102.51044,.016720,1,0,0,0,0
4115 DATA"MARS",1.88089,249.62919,335.59881,.093382,I.S23691,1.8
4983,49.36466,9.36,4.539E-6
4120 OATA "JUPITER", 11. 86224,355.21414,13.91992,.04846,5.202804,1
.3045,100.19608,196.74,1.994E-4
4125 DATA"SATURN",29.45771,104.17278,92.55833,.05563,9.538844,2.
48933,113.43842,165.6,1.74E-4
4130 DATA"URANUS",84.01247,205.78286,170.25472,.04725,19.181854,
.77316,73.87283,65.8,7.768E-5
4135 DATA"NEPTUNE",164.79558,249.91462,44.40592,.008586,30.05796
,1.77236,131.50506,62.2,7.597E-5
4140 DATA"PLUTO",246.378,202.3345,224.2580,.246115,39.29976,17.1
4451,109.9965,8.20,4.073E-6
4150 DATA.397221,.413525,.363611,.379644,.395588,.411473,.361678
,.377595,.393506,.409421,.359625,.37554,.391454,.407368,.357573,
.373487,.389402,.405316,.355521,.371435,.387349,.403264,.353468,
.369383,.385297,.401211
7000 TM·«(IZ/60)+IY)/60)+IX,RETURN
7010 IXcINT{TM) :TMcTM-IX:IY=INT(TM*60) :TM=(TM*60)-IY:IZ=INT{TM*6
0) :RETURN
7020 Wl=KM*UA-UB(KY-75):IFWl<0THENW1=Wl+24
7022 TG=TG-Wl:IFTG<0THENTG=(TG+24)*UD:ELSETG=TG*UO
7024 RETURN
7025 PRINT@900,"Press <SPACE BAR> to return to last menu"
7027 QO$=INKEY$:IFOOS<>CHRS(32)THEN7027:ELSERETURN
7050 PRINTCHR$(23)
7055 PRINT@278,"STAR TRACK"
7060 FORI=0T02:READP$(I) :READT1(I) : READT2 (I) :READT3{I) :READT4(I)
:READT5(I) :READT6(I) :READT7(I) :READT8(I) :READT9(I) :NEXTI
7065 PRINT@398,"AN ASTRONOMY GUIDE"
7070 FORI=3T08:READPS(I) :READTl(I) :READT2(I) :READT3(I) :READT4(I)
,READT5(1) ,READT6(1) ,READT7(1) ,READT8(1) ,READT9(1) ,NEXTI
7075 CLS:PRINT@281,"An aid for the":PRINT@407,"amateur astronome
r":PRINT@539,"written by:":PRINT@667,"Joey Robichaux"
7080 FORI=0T025:READUB(I) :U8(I)=UB(I)+17:NEXTI
7085 RETURN
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ENCYCLOPEDIA FOR THE TRS-80*

AND
ENCYCLOPEDIA
LOADER

CALL TOLL FREE
1·800·258·5473 for credit card orders.

ENCYCLOPEDIA LOADERTM
at $14.95. The entire ten volume set is oniy
$119.97. That's a $149.50 value! And again,
we pay the shipping and handling charges.

So push your TRS·80 to its limits and
maximize your computing time with ENCY·
CLOPEDIA FOR THE TRS·80 and ENCYCLO·
PEDIA LOADER. Use the attached card for
ordering, or fill in the coupon and mail today
to: Wayne Green Books, Sales Dept., Peter·
borough, NH 03458

~f.
,------------------------------

ENCYCLOPEDIA FOR THE TRS-80* & E CYCLOPEDIA WADER""

,
(\re.

soSt~ What is ENCYCLOPEDIA LOADERTM? It is a
dump, on 30 minute cassettes, of most of the

programs contained in the ENCYCLOPEDIA
FOR THE TRS-80. it gives you the ability to

load those programs quickly and easily,
saving you hours of keying in programs

and correcting keyboard errors. ENCY·
CLOPEDIA LOADER helps you realize
the full potential of your computing

time. Individual cassettes are priced

~
To Ofd« COMph1., Stu land loll •..., an CAI.a $1$.(0)'

U fMydopcdh rOf' IlK TRS-IO", Volumo 1·10
pl\l~ fRO; VoIlllm I of ~lopNia I.oadn'n.1
Hanl Co.-« ~lllo" t:NI'OOL 5199.50

o t:-Q<dopcdl" for 'M TKS-IO°. VoIwnc) 1-10
phiS FREE Vol",mc I of ~IopcdoaLoadn'rM
Son C• .--", t:dliioll £.....I0I01. $1D9.50

(I SPt:CIAL Ot"U)!;l
UeJclopt'dla Lo,,dn™ Voh'lM$ 1-10 I:UlOOO $119.97
a SWI.SO ..alll~

·Sa..~ SU.OO ~;ppin& and h.andlin. dU"Il:. Wbl:n you o,dn a
l:Ompkll: ...:1 of Encyclopt'd,a. 0' t.oadl:". WE PAY TilE
SllII'I'ING!

() tM)'l:Iopt'clia ~.S14.95IM"C'1I>WlI~

Volllmch) ,
Shippinl and Mndtina: SI.SO pet .·oIl1R"IC fut wnlk .·oIl1ma of
boob anll asH'IlC$, SIO.OO pet icnn (on;1fI air Il\.lI;I.
All Em"ydopcdias ,hlP~ Ul"S "lIh cumpll:!c 'II", add,css.
aU Loadns ,hipped lSi ",la.>, m<lil.

To Orlk. 51...100' VeN• ....,.

Pk.x indk:lto: lIN: VohllM Nca. Ind WhKh nbllun fUll ",.,fn
w H.rd Cow« t1illkHIO SI9.95 p"" .-ol.

~~~, '",---===-,--::------
U Sofl Co,''' l'd;';"". $10.95 pn .'01.

Voh"".,hl'

o ArnExo VISAo Master Cardo Payment enclosed

The ENCYCLOPEDIA FOR THE TAS·80·
is a Wayne Green publication.

ENCYCLOPEDIA LOADERTM is manu·
factured by Instant Software, a division
of Wayne Green Inc.

·TRS-80 is a trademark of the Radio
Shack division of Tandy Corp.

Dealer Inquiries Invited.

G Wayne Green Books,
A division of Wayne Green Inc.
Pine St., Peterborough, NH 03458

Card II InterBank 11' _

Signatur<..< Card Expir"''''- _

Name
Address _

Cily 's"late' -"zip _

WAYNE GREEN BOOKS. SALES DEPT.• PETERBOROUGH, NH 03458
EN11A
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PUSH YOUR TRS-80* TO ITS LIMITS

You don't have to add on peripherals
You don't have to add on memory
You just have to add on information with
ENCYCLOPEDIA FOR THE TRS-aO*

How?1Volume 1

Down the Road
Altor the Gold'ush
BUSiness Forms: The Invoice
How MUCtllnlerest?-lne Rule 01 78
Computer Education
Mea,suring Instructional Eftecliveness

with the IAS·5O
Using a IRS·5O to Tabulal,; Student Ratings
Swords and Sorcery II
The PreSlden! Decides
Sat>!! Ruth Is Ali.e and Well

and Hitting Home RunS on My TRS.aO
Four GraphICS Methods
TRSp,rograph
Ad..mtufes In Roseland
Punch Out Your OIS~S

BUild a Snooper/Snuboor
· Ca, Pool

Docto' Your Records
Compul"ca'
B,0-8a,s. Biofhytnms ,n Bar G,aptl Form
ny IOle,face
Why Bother to Inle,!ac"
Into the 8Q's. Pari I, Part II. Part III
P"nte, Calitlrat,on
Delay Loop

\lolume 4
Mailing Llsl for a Small Business
BusiMSS Forms- The Statemem
Grade Calculator
Classroom Doodles
Asleroid Ad'emure
Compukala
Puuler
On Your Mark, Get Set. and Go
Program an EPROM
Pari·Mutuel
Income Tax WilhhOldrng
An AUlOmalic Cassette Tape Interface
Send and Recei'e Rny in BASIC
A Better Way
Don'l Be a Slow POKE.

Take a PEEK al Your Compuler
Hai'y Bi.Na,y and He<y·Declmal
fnSlanl lode,e" Pr09rammrng in Disl< BASIC
Uni.Key for the Modell
BREAK Drsable
Z·SO Disassembler

H'HoS'lver l
Accountanfs Aid
Vocabulary Builaer
Numerical Expression Inpul in Le,el II
P,e-School Malh

~t~rabr~~~heRaces

Slide Show
G,aphS, Plus
tnlellupt Mode 1,5
Reverse Video Hardwa,e Mod,fiCdtron
Team Slals
Loans-Do You Really

Know the CoSl of Yours?
A Home-B,ew Intedace
~r:;:;V; $~:.r88,amming_Store and Recall

The Z-BO's Hidden Abililies
KBFIX Your BASIC Programs
File Name
Macros: Let You, Micro Do lhe Wo'k

3

6
Volume 6

Exponential Smoothing

~~~~,~;~',~~~~n
Student SCheduling and Allendance

Part t
Part II

~pace Mission
Slot Machine
Le'el II Graphrcs Code
New Compu·SkelCh
As You Like 11 Wilh the PR-SO
Add PROM Capabitlty 10 You' TRS·BO
MagaZine Index
Money Minder
Groupies: A Slrategy to G,oup Like Objects
St,c~ Witn 11
Easy Seleclric(TMI Oulpul ,for the TRS·SO:

Take Me to Your Soleno'ds
On Toward Bette, $orIS of Things
Random Distribution Graphics
Using LMOFFSET
Extractor; An Ace in lhe Hole'
Page Prinl You, LiSlings
Let You, TRS·SO Do the Typing

The Encyclopedia for the TRS-80' is the largest single
source of TRS-80 information in the world. All ten vol
umes are loaded with practical programs and articles
designed to take you and your computer beyond the lim
its of the manufacturer's documentation into a new and
exciting world.

Each volume contains between 15 and 20 articles ac
companied by diagrams and program listings. Virtuaily
all of the articles are totally new and cover such topics
as utility, tutorial, business, word processing, educa
tion, hardware, graphics, games and more. If you were
to purchase individually ail the programs contained in a
single volume, it would cost you more than the $109.50

price of an of an entire ten
volume soft-cover edition.
Think of it-over 150 pro
grams for $109.50. That's
less than 73~ per pro
gram! And, when you buy
a complete set, soft or
hardcover edition, we pay
the $15.00 shipping and
handling charges. PLUS
you get Volume 1 of EN
CYCLOPEDIA LOADERTM
absolutely free-A $14.95
value.

5

\lolume 3

Volume 5

Fle><lForrn

~I~~~,~'\utor
Supe,male
Micro Basl<etball
Images

~~~~~I~b3~:c~~1:sMOnil0r
The G,eal Girl Scout Cookre Caper

~~?e~;e,;Vo~~~e~:OOard
A Deluxe Expansion Imeflace
Interfacing the TRS-SO

to lhe Heath H14 Printer

~f~!:l~:;~~':a~;;~U:~ICBelow BASIC

Into the SO's. Pari VI. Part VII
Spool aM Despool
Renumbering Made Easy

2
Volume 2

The Name and Address File
Expense Report
Story Mdth
$mile_ TAS-8Q Loves Vou
Keno
Tie Attack

• Worksheet
• Curve Ploner
• Chip Tesle'

Build a light Pen
BASIC Word Processor
States Worked

p:.~~r;:rrp;~~;I~rnd:;n~~:leurs
Teslingl, 2, 3
Decode CW Direclly

from the Cassette Earplug
Into the SO·s. ParI II,', Part V
EDTASM 10' Model III
Pul Some Flash into Your Menus
FILEX: A Communrcatron Package lor

F'le Exchange

• Programs conlained on Encyclopedia Loader
Book is needed 10 use Loader

Layaway
You, Fair Share

~tli'.~~J'~~~fB~:~i;'t.~ckaqe
Munch

~~I~~~i~~~t'~r~hpeh~~I?~~'sicuter

~~g~e~~~n8,~~~~~~c;ilhPoOl Ball
EPROM Programme'
Auiocost
Your Personal Expense Account
Celeslial SOltware
Model III 110 Pot!
A Bit 01 Precision
Compuler Numbe' S¥stems and Arithmetrc

ODeralions-Part II
SlOw Scroll
TRSDOS Mulliple Command Processor
Dandylap

10Volume 7
Po,nl and FigureCha'trng

for Slocks and Commodities
Di.id,md Rernvestment Plan
Keeping Track-

Studenl SCheduling and Attendance
Pari III
Part II,'

Rouiette
Fi,e Shorl Games
Rub,l<-s Cu~TM) Manipulator
Easy CHR$ Graphics and Anrmation
Memory Srle-20K'
Drsk BASIC Word Processor
The Big Game
Using the Useful UART
St"ng PrOblems rn 1M TRS-SO
He" OClal. and B"'ary

, to Decimal Conversions
EMOD-EDTASM Mod,licalions

for the Modei III .
Renumber Onc
Command

7 Volume 8
Business Predictions ftom the TRS-80
StOCk Vatuation
Practrcal Applications of

Classroom Programs
Super Curve Frt

• Queen Rama'S Ca_e
TRSBO Jul<et>ox
InSlan1 Graphics for Everyone
Screen Edrto' to, Graphics Creations
Lowercase D",er for the TRS-80
Mino, Monitor Maintenance
Can You Find thaI Slide?
Controlling Your Home with You, TRS-80
Speak for YourselL

A Speech Synthesizer for 1M TRS-80
Compuler Number Systems and

Arithmelic OperaHons-Parll
Down rn the Dumps; Examining Memory
New Ois~ Owners' Deiighl

• Generate
Professional Lool<ing Listings

with a Teletype(TM)
• More Patches 10 EDTASM

8 Volume 9 9 Volume 10
Plan Ahead-A P'09ram for P,oject Planning
Check Storage Prog,am
Loan Amorillalion
Physics in Motion-bploring Ihe Projectile

Problem
Another Mag,c Trick
Satan's SQua,e
Card Playrng
Unlocking the Color Computer Grapflics

Characle, Code
SBLOCK
G,aphics aM ZBASIC, Pa't I. ParI II, Pari III
HearUBAS Hearl/CIM
Planning Your Reti'ement
Low Resolution Vorce 10' the Color Compute,

~~~ie~04~~~~~t~yi:S'SO Interface

TRS·80-Cr¥ptog,apher
Lazy Logic Trarner
Mod,fying SCrlps,1 10 Send Control

Characters to P,inters
Sho'tsluft
COMPLETE INDEX FOR ALL 10 VOLUMES
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Datascope
by Dennis Ridgway

L
ike an oscilloscope for software, Datascope
reads data bit by bit, letting you recover
data from glitched tapes or see data on tape.

Have you ever needed to retrieve a
key piece of data from an unreadable
tape, or wondered about the speed of
your cassette recorder. wanted to know
the format of some cassette file, or
wished you could visually inspect the
recorded image on a tape? This Level
II 16K analyzer program addresses
these problems.

This program is sort of a software'
oscilloscope for viewing pulses and
gaps, those most fundamental particles
of recorded data. Or it might be called
a data microscope, allowing you to
focus on recorded data at different
levels of magnification, ranging from
pulses and gaps, through bits and
bytes, to Basic token words and two
byte pair values.

The Program

The program performs four distinct
operations. The first, the load opera
tion, reads data from a tape and stores
it in an area of memory called the buf
fer. The next three operations work
with the stored data. The analyzer
operation observes the pulse and gap
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patterns to determine the clock pulse
alignment necessary for data bit inter
pretation. The search operation de
termines the bit alignment necessary
for data byte interpretation. The
translate operation changes data
bytes into meaningful data forms.

The program is written in Basic and
uses two Assembly-language subrou
tines. One subroutine is used in the
load operation to read data from the
cassette; the other is used by the search
and translate operations for conv.erting
pulse and gap data into logical bits.

Load Operation

This operation loads data from any
cassette tape into a 7000-byte buffer. It
is not a read routine as no logical inter
pretation of the data is made, but is a
transfer of pulse and gap sensings. The
sensings, called peeps, are taken at pre
cise time intervals. Each peep detects
whether the read head of the recorder
is positioned over a pulse or a gap and
the result is stored in the buffer as a
one bit or a zero bit, respectively.

The time interval between peeps is

operator selectable and can range from
58.5 microseconds to more than 1700
microseconds. Since both pulses and
gaps usually last longer than 100
microseconds <at the 500-baud rate),
multiple peeps are possible during the
span of a single pulse or gap. For the
interpreting operations to work prop
erly, multiple peeps are desirable. Nor
mally, intervals greater than 143 mi
croseconds produce data that cannot
be interpreted reliably by the other rou
tines and intervals greater than 214
microseconds produce unintelligible
data; whole pulses or gaps may be
bridged between peeps.

Because the peeps are at precise time
intervals, it is possible to make ob
servations regarding your cassette
player's running speed, acceleration
time, and pulse width to gap width re
lationships for different volume set
tings. This information can be useful in
diagnosing problems. The load opera
tion does not perform an interpretive
read like your familiar load com
mands; it can, therefore, be used to

The Key Box

Model I
16K RAM
Level II
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Clock

Clock

Clock

Clock

"1" Bit

"1" Bit

"0" Bit

SORTS IN MINUTES-NOT HOURS
USERS GUIDE ON DISK
SUPPORTS EPSON, OKIDATA, RS PRINTERS
AUTOMATIC COLUMN AVERAGING
STATE MODEL & PRINTER WHEN ORDERING
INFonNQUIRY 305·35H1428
ORDERS ONLY 800·327·6590
VISA OR M/C ACCEPTED
S69.95
FLORIOA RESIDENTS ADO 5%

Figure I

Data Manager

T 0
T 0
T 0
T 0
T 0
TO.
TO.

. TO.
TO.
T 0
T 0
T 0
T 0
TO.
TO.
TO.
TO.
T 0
-r 0
T 0
TO.
TO.
TO.
TO.
T 0
T 0
T 0
T 0
T 0
T 0
T 0
T 0
T 0
T 0
T 0
T 0
TO.
TO.
TO.
TO.
T 0
T 0
T 0
T 0
TO.
TO.
TO.
TO.
T 0
T 0
T 0
TO.
TO.
TO.
TO.
T 0
T 0
T 0
T 0
T 0
T 0

MULTI-PURPOSE FilE HANDLER
BUILD FilE IN MINUTES
UNLIMITED BACKUP
AUTO SCREEN FORMAT
AUTO TOTALS & SUBTOTALS
HANDLES NEARLY 3000 RECORDS
FielD TESTED OVER 1 VR
MODEL I OR III
FORM LETTER WRITER/ADDRESS MERGE
SYSTEM REO: 2 ORIVES, 48K
ABSOLUTELY NO PROGRAMMING
MULTIPLE FILES ON 1 OISK
COMPLETELY USER FRIENDLY
AUTO PRINT FORMAT
MENU DRIVEN

AD 2213 11
AD 2213 :2
AD 2213 13
AD 2213 14
AD 2213 I~

AD 2213 10
AD 2213 17
AD 2213 18
AD 2214 11
AD 2214 12
AD 2214 13
AD 2214 14
AD 2214 .5
AD 22H '0
AD 2214 .7
AD 2214 .8
AD 2215.1
AD 2215 :2
AD 2215 13
AD 2215 :4
AD 2215 1:5
AD 2215 16
AD 221:1 17
AD 2215 :8
AD 2216 11
AD 2216 :2
AD 2216 13
AD 2216 14
AD 2216 15
AD 2216 :6
AD 2216 .7
AD 2216 18
AD 2217 : 1
AD 2217 12
AD 2217 .3
AD 2217 :4
AD 2217 1::5
AD 2217 '0
AD 2217 .7
AD 2217 18
AD 2218 11
AD 2218 12
AD 2218 13
AD 2218 14
AD 2218 1:5
AD 2218 :0
AD 2218 .7
AD 2218 18
AD 2219 II
AD 2219 :2
AD 2219 .3
AD 2219 J4
AD 2219 :5
AD 2219 10
AD 221'9 .7
AD 2219 18
AD 2220 .1
AD 2220 12
AD 2220 13
AD 2220 14
AD 2220 .:5

In the second format, shown in Fig.
2, the same peeps are being displayed.
Here they have been separated into
groups, with a group on each line rep
resenting one logical bit of informa
tion. Each print line starts with # peeps
which it considers to be a clock pulse.
These are followed by - peeps (a gap).
Another series of # peeps indicates this
is a one bit or a string of - peeps con
tinue indicating this is a zero bit.

This vertical alignment of clock
pulses is accomplished by the operator
trying different bit widths during the
analyze operation. The bit width is the
average number of peeps from the start
of one clock pulse to the start of the
next. The routine starts at a clock pulse
and skips across a number of peeps
equivalent to .874 of the test bit width.
At this time, the routine starts looking
for the next pulse. When one is found
it is considered to be the next clock
pulse and a new line is started.

The TI6 on the first line of Fig. 2 in
dicates the test bit width was 16. The
whole number result of multiplying 16
by .874 is 13; the search for the next
clock pulse was started after 13 peeps
were printed.

Each line indicates the buffer ad
dress AD of the first peep on that line.
Notice the print line with address
AD2213:6 in Fig. 2. This shows that
peep six of byte number 2213 was the
location of the first peep on this line.
(Buffer addresses run from 1-7000 and
peep numbers run from 1-8.)

The Tl6 shows the test bit width and

load data from any tape and from any
point on a tape. This makes it useful
for identifying unlabeled tapes and
files and for recovering partially over
written files.

Analyze Operation

This operation performs the initial
steps of interpreting the raw data cap
tured by the load operation. The oper
ator is allowed to view the peeps in two
different formats.

The first format, shown in Fig. I,
presents the peeps in a straight vertical
line. Peeps are printed as # for pulses
and - for gaps. A waveform and no
tations have been added to Fig. I to
visualize pulse and gap patterns.

"You can vIew
fhe peeps

In fwo differenf formals. "
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ning of data on a tape file.
While the analyze operation was run

ning, the right-arrow key (a delta in
Fig. 2) and the left-arrow key (printed
as a right bracket) increase or decrease
the test bit width by one. Note line
AD2270:8 of Fig. 2. The delta shows
that a right arrow was invoked increas
ing the T value from 16 to 17. The right

••••

...._----------•••••••••••••

Figure 3

16 •••• _
16 •••• _
16 •••• _
16 •••• _
16 •••• _

16 •••• • •••
16 •••• _

16 •••• • •••
16 •••• _
16 •••• _

16 •••• • •••
16 •••• _
16 •••• • ••• _

16 •••• • •••
16 •••• • •••
16 ••••• _

16 •••• • •••
16 ••••• _
16 •••• _

16 •••• • •••
16 •••• ••••• _
16 •••• • ••••
16 •••• ••••
16 ••••• _
16 •••• • •••
16 •••• _
16 •••• _

16 •••• • •••
16 •••• • ••••
16 •••• • •••
16 •••• • •••
16 •••• _
16 •••• • ••• _
16 •••• _
17 •••• _
17 •••• ••••
17 •••• • ••••
17 •••• _

16 •••• • •••
16 •••• _
16 •••• _
16 •••• _
16 • •••• _

16 •••• • •••
16 •••• • •••
16 ••••• _

'6 •
16 ••••
16 ••••
16 ••••
16 •••• _
16 •••• _
16 •••• _
16 ••••
16 •••• _
16 •••• _

AD 2203 18 T
AD 220:5 17 T
AD 2207:7 T
AD 2209:6 T
AD 2211 16 T
AD 2213 10 T
AD 221:5 1:5 T
AD 2217 1:5 T
AD 2219:-4 T
AD 2221 14 T
AD 2223 13 T
AD 222:5:3 T
AD 2227 12 T
AD 2230 13 T
AD 2232 12 T
AD 2234 11 T
AD 2236 11 T
AD 2237 IS T
AD 2239 18 T
AD 2241 17 T
AD 2243 17 T
AD 224::1 17 T
AD 2247 16 T
AD 2249,:::5 T
AD 22:::51 1:::5 T
AD 22::13.4 T
AD 22:::5:::5,4 T
AD 22::17.3 T
AD 22::19.3 T
AD 2261.3 T
AD 2263.2 T
AD 226:::5,1 T
AD 2267 .1 T
AD 2268:8 T
AD 2270 .8 " T
AD 2272.7 T
AD 2274.7 T
AD 2276.7 T
AD 227S .6 ) T
AD 22S0.6 T
AD 22S2:::I T
AD 2284::::5 T
AD 2386 .4 \ T
AD 2389:6 T
AD 2391 1:5 T
AD 2393.4 T
AD 229::1 .4 ( T
AD 2298 12 T
AD 2300 11 T
AD 2302,1 T
AD 2303,S T
AD 230::1 IS T
AD 2307.8 T
AD 2309.7 T
AD 2311.7 T
AD 2313.6 T

KEY 16:5
SEARCH "STARTED AT BYTE-'2209 PEEP.- 6 WIDTH- 16
0010 1001 0111 0100 1111 0100 1111 0100 1101 0000 0100 0111

29H 74H F4H F4H DOH 47H
41 116 244 244 20S 71

) t STRe STR. I G
29737 -29:::56 -2828 -12044 18384

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
KEY 16:5

the 15 at the right shows the actual bit
width of this bit line. The pulse/gap
pattern of #### ----####--
shows this to be a one bit. you may no
tice this same pattern in Fig. 1, run
ning vertically from line AD2213:6 to
AD2215:4. This one bit happens to be
the first one bit of the synchronization
bit pattern of 10100101 at the begin-

TOlal

70.00
50 00
30 00

50 Pack
$ :J250

Price

0.00

1500

11.00

10 Pack

Qty.

I $ 750

CASSETTES

Item

ali£. ClIS!. add Sales Tax

OTAL

UBTOTAL

. .

MICROSETIE CO.
475 Ellis St., Mt. View,

CA 94043 (415) 968·1604

UPS shipnwlIl in ("OIHill('III,11
U.S.A. only.
We cannot ship to P. O. !:30Xlt....

Shipping address enclosed
Check or money order enclosed -~

Charge 10: Visa r MasterCard
Account No. _

Expiration Date ~

Our Prices Include
Boxes and Shipping

We now offer 51 I-inch single si(jed.
soft sector, single or douhl(· d(>n~ilY
disketle~. in addilioll 10 our qualily
short length ca~selles.
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Word Processing

Software

for TRS-80*

Modell

MOOFTWARc....
Proven Software Solutions

for the TRS-80, PMC-80 & 81 User
At VERY Special Prices

GAMES

$10.00 for manual only

PMC SOFTWARE
... 242•

99."
99,.

100 tOO

'NEW

Soflw... AIlI;r
ORCHESTRA·a5

T 16KI
o 16K I.

UTILITIES
Adventu'e Int"n";onal

• DIRECTORY INFO MGT IItOIM III
032KI&II1 •. 24.95 19_00

Howe Sollware
MON3

TI6KI 39~ 3100
MON4

o 32K I 49.95 3900
STERM

T 16K I.. . 6995 55.00
SYSTEM DIAGNOSTIC

o 32K I & III 99 95 79.00

MISCELLANEOUS
Adventu'. Inte,nlllOflI'
HINT SHEET 10' sltlgle
A(\venlu,e II tnt" 812

WORD PROCESSING
~A":~~W~a,e

o 32K I ... 5900 46.00
PROOF EDIT

0321( I 30.00 23.00
PROOFREADER

0321<1 .. _ 5400 .2.00
SOFT·SCREEN

048KI 6900 5400
SOFT·TEXT

0_8KI ... .. 6900 5400

~~~'CaTe~~p?~c~ltwa,e
T 16K 1 100.00 24.00

"00 INFO. PROCESSING
2300 Adve"t",e In'e'national

"MAXI CRAS
o 48K 1& III _ 99.95 19.00

MAXI MANAGER
048KI&III._._ 99.95 7900

.. MAXI MANAGER UTILITY PACK ~1

O.BKI&1I1 .995 3900
15500 .. MAXISTAT

D 48K I & III 199.95 147 OC
15500 ,11.".'5

"COMPUTER FILING SYSTEM (CFSj
15500 0 32K I & III . 69.00 5500

155 00 ~~ESTa~l~:~~~~~~e~EET
o 32K I & III . 69.95 65.00

155.00 T 16K I & III . 34.95 30.00

PMl: SUI"' WARE
475 Ellis 51., MI. View, CA 94043

Orders: (415) 962.()318 Information: (415) 962·0220
Te'ms FO~ FAST OfLlV€~Y, serl(! cerllfied c~ks mollty orders. VISA or M.slerc.ard number and e~pllalioll dale ~rsonil checks reC/Uire 3 weeks
US A sales oni)' i'~ICtS INCLUOt: UPS contonental del"ery (do nOlI/Se Pa 8~~) CALIFORNIA cuSlomers ildd 8Yl~ tat, i'lices SUi)peCIIO cnJnge

0" .. o.... ,,, "0 ,&
'" .... 8; S Tiell "" "0Advllnced Ope'llllnll Systems

"T'''CK fORCE-+ VOYAGE OF THE VALK'f'RIE SCOTT ADAMS ADV. • 1. _2 &. U
032KI&1U ,,,, "00 032KI&1II 39.9$ "00 032KI&1I1 ",. 15.00
116KI&IU "',. "00 SCOTT ADAMS AOV u. _S &. _6 T 16K I'" 1lI ",. 12.00

o 32K' & III 39.95 "00 COSMIC FIGHTER
Ad...nlu•• Inte.nllionl' SCOTT ADAMS' AOV .7. '8&'9 032KI&1II ",. 15.00
ARMOR PATROL 032KI&III. 3995 3100 T 16K I &. ltl ",. "00

032KI&1U ",. "00 SCOTT ADAMS· AOV _10 "II & .12 DEFENSE COMMAND
T 16KI&1II ",. 1500 032KI&1II 39·95 3100 032KI&1I1 ",. 15_00

COMBAT SEA DRAGON T 16K 1 & III ",. 12.00
032KI&1I1 20,. >600 032KI&1II ",. "00

GALAXY INVASION
TI6KI&III ",. "00 T 16K I & III ",. "00 032KI&11I ",. 15.00

CONOUEST OF CHESTERWOQO SHOWOQl1JN T 16K 1& III ., ,. "00
032KI&1I1 20,. "00 032KI&1I1 20,. >600 METEOR MISSION
T 16K I & III ",. "00 T 16K I & III _ U95 "00

032KI&1I1 ",. 15_00
.. DEMON VENTURE 81_ + SILVER FLASH PINBALL J TI6KI&1I1 ",. 12.00

REIGN OF THE REO DRAGON o 32K I & III 19_95 15.00 ROSOT AnACK
032KI&11I 2495 "00 T 16K 1& III U 95 12_00 032K I & III ",. 15_00

ELIMINATOR SKY WARRIOR T 16K 1& III 1595 "00
032KI&1I1 ",. "00 032KI&1I1 2095 Iii 00 "STELLAR ESCORT
T 16K I & III 1995 " 00 T 16K 1& III .. _ 1495 "00 032KI&U1 1995 "00

GALACTIC EMPIRE SPACE INTRUDERS T 16K I & III . 1595 12.00
T J6K 1 & III 1495 "00 032KI&1I1 20.95 ., 00 SUPER NOVA

GALACTIC REVOLUTION T 16K I & III 1995 "00
032KI&1I1 1995 1500

T 16K I & III 1495 12,00 STAR FIGHTER T 16K I & III 15.95 12.00
GALACTIC TRADER 032KI& III 29.95 "00

Co'nsoll
T 16K I '" 1495 "00 T J6K I & III 2495 "00

.. BOUNCEOIOS
.. GALACTIC TRILOGY STAR TREK 3 5 032KI&11I 1995 15.00

032KI&1I1 3995 3000 032KI&1II 19.95 "00
T 16K I & III 1595 12.00

LUNAR LANDER T 16K I & III 14.95 11.00 SCARFMAN
032KI&1I1 2095 >600 TREASURE OUEST 032KI&1I1 ., ,. 15.00
T 16K I & III 1495 "00 032KI&1I1 1995 1500

T 16K I & III ",. "00
MACES & MAGIC 'I-BARLOG T 16K I & III 1495 "00

SPACE CASTlE
o 32K I "" "00 032KI&1I1 19.95 "00

MACES &. MAGIC _2_ A"tomlled Sim"lations (EPYX) T 16K I & III 15.95 12,00
STONE OF SISYPHUS CRUSH, CRUMBLE & CHOMP Med S,stems

o 32K I 2995 "00 032KI&1II 2995 "00 ASYLUM
MACES 3 MAGIC 83- T 16K I & III 29.95 2300 032KI&1I1 22,95 18.00
MORTON s FORK OUNJONQUEST- T 16K I & III ",. 15.00

o 32K I 2995 2300 HELLFIRE WARRIOR ; ASYLUM II
MISSILE ATTACK 032KI3111 3995 3000 0321(1&111 2295 1800

0321(1&111 2095 >600 T 16K I &. III 39,95 30,00 T 161( I & III , .. ,. 1995 1500
T 16K I 3 III 14.95 11,00 OUNJONQUEST_ OEATHMAZE 5000

OTHER VENTURE '2- KEYS OF ACHERON 032KI&11I 17.95 14,00
CROWLEY MANOR 0321(1&111 19.95 15,00 T 18K I &. III 14.95 1100

032KI&II1 2095 "00 T 16K I & III 19.95 15,00 LABYRINTH
r 16K I & III 1995 1500 OUNJONOUEST_ 0321(1&111 1795 1400

OTHER VENTURE _3_ SORCERER OF SIVA T 16K I & III \495 1100
ESCAPE FROM TRAAM 032KI&1I1 2995 23.00 WARRIOR OF RA'S_ DUNZHIN

o 32K I" III 2095 >600 T 16K 1& III 29.95 13.00 0481(1&111 29.95 2300
T 16K I &. III 1995 "00 QUNJONOUEST- T48KI&III, 29.95 13.00

OTHER VENTURE _~_ TEMPLE OF APSHAI WARRIORS OF RAS_ I(AIV
EARTHOUAKE SF 1906 0321(1&111 39.95 3000 048KI&1II 29,95 23.00

032KI&11I 20,. "00 11611: I &. III 39.95 3000 T 481( I & III "''' 23.00
T 161( 1&111 1995 1500 OUNJONOUEST- WARRIORS OF RAS- THE WY'LOE

OTHER VENTURE_5 UPPER REACHES OF APSHAI 048KI&1I1 29,. 2300
~ DEATH PLANET 0321(1&111. 19.95 15.00 T48KI&1I1 29.95 "00

T 16K I & III 1995 15.00 TI6KI&1I1 19.95 "00 Melbo",ne House Softwa'e
PLANETOIDS .. RICHOCHET PENETRATOR

0321(1& III 20,. 1600 032KI&11I ",. "00 032KI&11I ",. 2000
T 16K I & III ",. "00 T 16K 1 & III 19.95 "00 T 16K I & III 2495 2000

EDUCATION
Advanced Operali"g Syslems
MOSTLyeASIC
EDUCATIONAL PKG 1 PRG

T161(I&III 2•.95
MOSTLY BASIC
SCIENTIFIC PKG 7 PRG

JI6KI&1U 2.95
TIME OUNGEON
AMERICAN HISTORY

T16KI&1I1 2.~

TIME OUNGEON
"WORLD HISTORY

T16KI&1II 2495
A"'0maled Simulalions (EPYX)
JABBERTAlKY

o 32K 1& III 2995
T161(1&,1II 2995

Now Twice As Many Programs!

BUSINESS
Small 8"siness Systems G'oup
ACCOUNTS PAYABLE

0.8KI&1I1 19500
ACCOUNTS RECEIVABLE

0481(1&111 19500
GENERAL LEDGER

048KI&1II 19500
INVENTORY CONTROL

048KI&11I 19500
PAYROLL

0481(1&111 1~00

I
Orders (415) 962·0318

Info (415)962·0220

• Electric Pencil licensed to PMC
Software by Michael Shrayer.
TAS·80 trademark of Tandy Corp.

• Easiest to learn
• Simple to operate
• Full screen editing
• Global search & replace
• Powerful insert/delete
• Dynamic print formatting
• No control key mod.

524.00

World's most popular word
processing package. Fully
proven Electric Pencil' now
enhanced and offered in 16K
cassette version only.

Send check or MO for $24.00
plus sales tax .for Calif.
cust. UPS shipping in USA
prepaid.

475 Ellis SI.
Min. View,
CA 94043
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0001 1100
ICH
28

0010 0011
23H
,~

•

SEARCH ASTARTED AT BYTE- 2211 PEEPe- 6 WIDTH- 16
0101 0010 1110 1001 1110 1001 1110 1001 10100000 1000 1110

:52H E9H E9H E9H AOH BEH
82 233 233 233 160 142

R EOF EOF EOF OUT RUN
-:5806 -:56:5:5 -:56:5:5 -24343 -29024

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
KEY 16:5
SEARCH lSTARTED AT BYTE- 2209 PEEPe- 6 WIDTH- 16
0010 1001 0111 0100 1111 0100 1111 0100 1101 0000 01000111

29H 74H F4H F4H DOH 47H
41 116 244 244 208 71

) t BTR. STR. I G
29737 -29:56 -2828 -12044 18384

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
KEY 16:5
SEARCH l5TARTED AT 8YTE- 2207 PEEPe- 7 WIDTH- 16
0001 0100 1011 1010 0111 1010 0111 1010 0110 1000

14H BAH 7AH 7AH 6SH
20 186 122 122 104

CSAVE z z h
-17900 31418 313:54 26746 9064

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
KEY 16:5
SEARCH ASTARTED AT BYTE- 2209 PEEP.- 6 WIOTH- 16
0010 1001 0111 0100 1111 0100 1111 0100 1101 0000 01000111

29H 74H F4H F4H DOH 47H
41 116 244 244 208 71

) t STR. STR. I G
29737 -29:56 -2828 -12044 18384

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
KEY 16:5
SEARCH ASTARTED AT BYTE- 2211 PEEPe- 6 WIDTH- 16
0101 0010 1110 1001 1110 1001 1110 1001 1010 0000 1000 1110

:52H E9H E9H E9H AOH BEH
82 233 233 233 160 142

R EOF EOF EOF OUT RUN
-:5806 -:56:5:5 -:56:5:5 -24343 -29024

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
KEY 16:5
SEARCH ASTARTED AT BYTE- 2213 PEEP.- 6 WIDTH- 16
1010 0101 1101 0011 1101 0011 1101 0011 0100 0001

A:5H D3H D3H D3H 41 H
16:5 211 211 211 6::5

PUT OR OR OR A
-113:5:5 -11309 -11309 168:51 7233.................. ~ .

MATCH

KEY 80 69 69 80 69 82
SEARCH ASTARTED AT BYTE- :57:5 PEEPe- 2 WIDTH- 16
1010 1010 0000 1000 1010 1000 1010 1010 ooסס 1000 1010 1010

AAH OSH A8H AAH 08H AAH
170 8 Ib8 170 8 170

KILL I"tERGE KILL KILL
221B -22:520 -21848 2218 -22008

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
KEY 80 69 69 eo 69 82
SEARCH ASTARTEO AT BYTE- :576 PEEP.- 7 WIDTH- 16
0101 0100 0001 0001 0101 0001 0101 0100 0001 0001 0101 0100

:54H IlH :51H :54H I1H :54H
84 17 81 84 17 84

T Q T T
4436 207:53 21:58:5 4436 21:521

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
KEY 80 69 69 80 69 B2
SEARCH ASTARTED AT BYTE- :579 PEEP.- 2 WIDTH- 16
1010 1000 0010 0010 1010 0010 1010 1000 0010 0010 1010 1001

ABH 22H A2H ASH 22H A9H
16B 34 162 108 34 169

MERGE OPEN l'tERaE NAME
8872 -24030 -22366 8872 -22238

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
KEY 80 69 69 80 69 82
SEARCH ASTARTED AT BYTE- :581 PEEPe- 2 WIDTH- 16
0101 0000 0100 0101 0100 0101 0101 0000 0100 0101 0101 0010

:50H 43H 4:5H :50H 4:5H :52H
BO 69 69 BO 69 82
PEE PER

17744 17733 20:549 17744 21061

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
MATCH

fi)f,ure 4
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bracket on line AD2278:6indicates the
left arrow was invoked to decrement
the T value back to 16.

The down and up-arrow keys in
crease and decrease the buffer byte ad
dress by 100. Line AD2386:4 shows the
down-arrow key (printed as backward
slash) was used to increase the byte ad
dress by 100. Line AD2295:4 indicates
the up-arrow key (left bracket) was in
voked. Any time the up or down arrow
is used, the clock pulse may be thrown
out of proper alignment for a few lines.
(The arrows display properly on the
CRT and may print properly on your
printer.)

Any other keys cause the analysis to
stop, at which time you can go back to
the main menu to select another opera
tion or continue the analysis.

Search Operation

The bit width determined in the
analyze operation allows the raw data
to be further interpreted by this search
operation. This operation scans across
the bits to determine byte alignment. A
frame 48 bits wide is passed over the
data. The 48 bits in the current frame
position are treated as six bytes and are
converted into hexadecimal, decimal,
character, and Basic token word
forms; pairs of bytes are converted into
16-bit binary values.

The frame is then shifted one logical
bit to the right (or left) and the 48 bits
found in the frame are converted. This
is repeated until stopped by the oper
ator or the data is exhausted. The left
and right-arrow keys change the direc
tion of the shift. Normally, when rec
ognizable bytes are found the operator
would stop the operation, note the byte
alignment address, and proceed to the
translate operation. When a left-shift
ing search is used, bits followed by ex
ceptionally long gaps will not be inter
preted correctly. Usually two bits will
be wrong before alignment is restored.

A search key, one to six bytes long,
can be entered for automatically stop
ping the search when a match is found.
Figure 3 is an example of a one-byte
search key, with decimal value 165,
used to stop the search when the syn
chronization byte was found. Notice
the address of 2213:6 near the boltom.
This is the same data we were observ
ing on Figs. I and 2. Figure 4 is an ex
ample of a six-byte search key of 80,
69,69,80,69, and 82, which was used
to find the name Peeper on the As
sembler-language program tape. All
search keys are entered in decimal
form.

If this utility program is used to



Fif!.ure 5

Figure 6

0011 0110
3bH..

11011011
aSH
219

INP

00000001
OIH
I

0101 1000

'BH
B8

0001 0111
17H
23

0010 0000
20H
32

from line 50 of the program. The re
mainder of line 50 can be read in line
groups 2 and 3 of Fig. 6. In line group 3
following the (E6) we see the decimal
value zero, which is the indicator for
the end of a program line. Line group 4
starts with the l6-bit binary program

T~ANSLATE STARTED AT BYTE- 632'5 PEEP*- 8 WIDTH- 16
0011 0101 1101 0101 1100 0000 0010 1000 0100 0101 0011 0101

3::5H D'5H COH 28H 4'5H 35H
:::Ii3 213 192 40 69 :::Ii3

:5 VARPTR ( E :::Ii
13823 -109:5'5 -16171 10432 17704 13637

••••••••••••••••••••a•••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTED AT BYTE- 6419 PEEP*- :Ii WIDTH- 16
0010 1001 0011 1010 01000110 0011 0110 1101 0101 11000000

29H 3AH 46H 36H D:liH COH
41 58 70 54 213 192

) F 6 VARPTR
10'549 14889 17978 13894 -109:54 -16171

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTED AT BYTE- 6513 PEEP.- 1 WIDTH- 16
0010 1000 01000101 0011 0110 0010 1001 00000000

28H 4'5H 36H 29H OOH
40 69 54 41 0

TRANSLATE STARTED AT BYTE- ~81 PEEP*- 2 WIDTH- 16
0101 0000 0100 0101 0100 0101 0101 0000 0100 0101 0101 0010

:SOH 45H 45H 50H 45H 52H
80 69 69 80 69 82
PEE PER

20:::li62 17744 17733 20549 17744 21061

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTEC AT BYTE- 673 PEEP*- 8 WIDTH- 16
0011 1100 10000000 0000 0000 0111 1111 0001 0001

3CH SOH OOH 7FH I1H
bO 128 0 127 17

< END X
15442 -32708 128 3~12 4479 22:54:5

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTED AT BYTE- 1:584 PEEP*- 3 WIDTH- 16
0001 1011 0010 0001 1010 1000 0110 0011 0011 1110

IBH 2tH ABH b3H 3EH
27 33 168 99 62

f'tERGE c >
7000 8475 -22495 2:5:512 1:5971 318

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTED AT BYTE- 1677 PEEP*- 6 WIDTH- 16
0111 0111 00100011 0001 1011 0111 1010 1011 0011

77H 23H 1BH 7AH 83H
119 35 27 122 179
"* z C~T

30465 9079 6947 31259 -19590 8371

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTED AT BYTE- 1771 PEEP*- 2 WIDTH- 16
1111 0111 0010 0001 1010 1000 0110 0011 0001 0001 0101 1000

F7H 21H A8H 63H I1H 58H
247 33 168 99 17 B8

CHR. MERGE c X
-2272 8695 -2249'5 25512 4451 22545

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTED AT BYTE- 1864 PEEP*- 5 WIDTH- 16
0001 1011 0011 1110 00000100 11010011 1111 1111

ISH 3EH 04H D3H FFH
27 62 4 211 255

> OR
7000 l:aJ9'9 1086 -11516 ~ --9217

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTED AT BYTE- 1957 PEEP*- B WIDTH- 16
1111 1111 00010111 00110000 1111 1011 0111 1110

FFH 17H 30H FBH 7EH
2'55 23 48 251 126

o
-37 6143 12311 -1232 32:507 6014

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

be used for string packing in a Basic
program.

Figure 6 (also Figs. I, 2, and 3) was
prepared using a cassette containing a
copy of the Basic Program Listing I.
The fifth line of the first line group
on Fig. 6 shows "5 = VARPTR(ES"

Search and
Translate Output Format

The output of both the search and
translate operations consists of six lines
of information for each 48 bits inter
preted. Line 1 names the operation
(search or translate); shows the direc
tion of the frame shift, if in the search
mode (again, right arrows appear as
deltas and left arrows as right
brackets); shows the byte and peep ad
dress qf where this line group started;
and finally, shows what bit width was
being used.

Line 2 shows the 48 bits as zeros and
ones. Line 3 contains the hexadecimal
values; line 4 shows the decimal values;
and line 5 contains the characters or
Basic token words. Line 6 has the
16-bit binary values derived by treating
the paired bytes in the sequence ofleast
significant byte followed by most sig
nificant byte. When operating in the
translate mode, the first byte of each
line group is paired with the last byte of
the preceding line group.

Figure 5 (as well as Fig. 4) was pre
pared using a cassette that contained a
copy of the Assembly object program
in Listing 2. The first line group di
vulges the program name. of Peeper.
The second line group divulges the hex
adecimal 3C program section identi
fier, the decimal 128 (the number of
bytes in the program section), the
l6-bit binary value of "32512" (the
ORO memory address for the pro
gram), and finally the hex 1158 (the
first two bytes of the program code).
The remaining lines on this figure show
a continuation of the hexadecimal ob
ject code. The decimal values right
below each hexadecimal value could

identify an unlabeled file, the search
operation might be as far as you need
to go. However. if you are trying to
recover some otherwise unreadable
data, want to convert a short Assembly
routine into decimal for string pack
ing, or want to study the format of
some file, note the byte and bit address
where alignment occurred and proceed
to the translate operation.

Translate Operation

The output of the translate opera
tion (Figs. 5 and 6) is the same format
as the output of the search operation.
Again, a frame 48 bits wide is passed
over the data. In the translate mode,
after 48 bits are translated, the frame is
shifted to the next 48 bits to the right.
The translate operation runs until
stopped by the operator or the data is
exhausted.
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1101 0101
D~H

213

1111 1111
FFH
2~~

0010 0100
24H
36

•

Fi~ul't' 6 <,on/;,,,,,,,!

E 6 6
10432 17704 13893 10~~0 41 13824

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTED AT BYTE- 6606 PEEP*- ~ WIDTH- 16
0100 0100 0101 0000 0000 0000 0101 0100 0011 0010

44H ~OH OOH ~4H 32H
68 80 0 84 :50

D P T 2
17462 20~48 80 21:504 12884 -109~8

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTED AT BYTE- 6699 PEEP*- 8 WIDTH- 16
0011 0100 0011 0000 0~11 1010 0101 0111 0100 1100

34H 30H 3AH :57H 4CH
:52 48 :58 87 76

4 0 W L
13:52:5 12340 14896 22330 19:543 9292

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTED AT BYTE- 6793 PEEP*- 3 WIDTH- 16
1101 0101 0010 0010 0011 0001 0011 0010 0011 0011 0011 0100

D:5H 22H 31H 32H 33H 34H
213 34 49 :50 :51 :52

1 2 3 4
-10972 8917 12:578 12849 13106 13363
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTED AT BYTE- 6886 PEEP*- 7 WIDTH- 16
0011 0101 0011 0110 0011 0111 0011 1000 0011 1001 0011 0000

3~ 36H 37H 38H 39H 30H
:53 :54 :5:5 ~6 :57 48

:5 6 7 8 9 0
13620 13877 14134 14391 14648 1234:5

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
TRANSLATE STARTED AT BYTE- 6980 PEEP*- 2 WIDTH- 16
0011 0001 0011 1101 1111 1111 1111 1111 1011 1111

31 H 3DH FFH FFH BFH
49 61 2~:5 2:5:5 191

1 USING
12592 1:566:5 -19:5 -1 -1638:5 -6:5

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
END OF DATA

Program Listing 1

line address of 17462 followed by the
16-bit binary program line number of
80 and continues with the program
code of T2 =. The program code then
continues in line group 5.

The operating instructions are
shown on Table I. Be sure to position
the cassette tape as close as possible in
front of the portion of the tape to be
loaded. Only a small portion of a tape
can be loaded into the buffer with each
load.

For example, thesc tables were pre
pared using a default time factor of 10,
which yields a clock pulse to clock
pulse width of about 16 peeps. These
16 peeps represent one logical bit of
information, but require two bytes of
the buffer for storage. Since there are
eight logical bits to a logical byte, 16
storage bytes are used for one logical
byte of information. In this manner,
the 7,OOO-byte buffer only holds about
437 logical bytes of information. By in
creasing the time factor during the
load, a moderately higher yield can be
obtained, but a time factor beyond 14
distorts the data.

The program modules are described
in Table 2.

Datascope is certainly not a simple

..

10 CLEAR360:DEFINTA-Z,M1S"'·STARTED AT BYTE-",/IIS""MICROSEC·
3e PM$~STRING$(le,·~·)'P/II=VARPTR(PM$)'P/II-PEEK(P/II+2)~256+PEEK(PM+

1)
35 CF-e:PE-e,BI",i1,B-i1:DI!'IDC(6) :DI!'IDD(6) :DIMDP(6)
4e V1"'VARPTR(CF) :V2=VARPTR(PE) :v3-VARPTR(BI) ,V4_VARPTR(B)
5il E1_il, E2_il: E3=il: E4=e: E5=il: E6_9: F1-VAAPTR (E1) : F2-VARPTR( E2) : F3 ..
VARPTR(E3l :F4=VARPTR(E4) :F5-VARPTR(E5) ,F6~VARPTR(E6)
89 T2-U ,WL$-STRI NG$ (49,· ~.) : BP$~STRINGS (413, ""·l
83 VP-VARPTR(WL$) :VP-PEEK (VP+2) ~256+PEEK(VP+1)-1
134 BV-VARPTR(BP$) ,BP-PEEK(BV+2) "256+PEEK (BV+l)
ge B2-6999,BS-25511,YS"3S:NO_95:ENS_·END OF DATA·:ARl-32:F-5712
95 OP$""OUTPUT I-CRT ONLY 2-CTR & PTR"
19i1 FAS""FACTOR":H$_"H ·:QS""HIT /II-MENU C-CONT "
119 DATA128, 64,32,16,8,4,2,1: DI/IIV5 (8) : FORX-!TOe: READV5 (X) : NEXT
135 HX$ ..STRING$(12,···l:HX-VARPTR(HX$)'HX=PEEX(HX+2)~256+PEEX(HX
H)
14e DATA9,3,6 ,11 ,14 ,17 ,29 ,26 ,39 ,34 ,39 ,42 ,46,49,53,56
145 OATA58 ,65, 711, 76,79,83,87,91,96,192,198,114,120,124,1213 ,133
lSil DATA139 ,142,144,148,153 ,156 ,159 ,164,168,173,177 ,181 ,185 ,189,
193,199
155 DATA295 ,298,212,217 ,221 ,225 ,239 ,236,249,245,259,255,258,262,
264,266
16e DATA271, 277 ,28i1 ,283,286,293,298,393, 3i1e ,311 ,317 ,321 ,324 ,328,
329,339
165 DATA331 ,332 ,333 ,336,338,339,3411 ,341 ,344 ,347 ,359 ,353 ,356,359,
362,365
1711 DATA368,371,374, 377 ,389,383,387 ,3ge ,393,396,399,402, US, 409,
413,417
175 DATA421, 425 ,429 ,432, 435,439,442,445,449,454 ,46i1 ,464 ,468
1811 DIMTK(125) :FORX"IlT0124:READTK(X) 'NEXT
91111 INPUT"ENTER I-LOAD 2-ANAL'iZE 3-SEARCH 4-TRANSLATE-'M
91i1 ONMGOT01911~,2111111,3119i1,39i11 '
9211 GOT09illl
1ee0 X-PEEX(32557) :PRINT"TIME ",FA$," -"IX
lil211 PRINTFA$;X;·" 6.5-;101$,-+ 52.0";MS;"=";X~6.5+52.9;M$

10311 INPUT"ENTER G-GOOD OR N-NO",I$:IFI$""G"11190
1050 INPUT"NEW FACTOR 1-255" 'x
10711 IFX (lORX >25STHEN19 50ELSEPOKE32 55 7 ,X: GOT01999
1119il INPUT"READY CASSETTE",I$
lUll PRINT" NOW LOADING·: POKE16526 ,II: POKE16527 ,127, X=USR (0)
112i1 PRINT"LOADING COMPLETE" : GOT0911 9
290e PRINT"ANALYZE ROUTINE"
2il19 PRINTOPS,: INPUTP: IFP (10RP>2GOT02i.\lil
2112e PRINT"START ADDR 1 TO";B2;:INPUTB:IFB<10RB>B2GOT020211
2040 INPUT"TEST BIT WIDTH a-NO TEST/ONE PEEP PER LINE

2TO 4il - TEST aIT WIDTH";T
2i15e IFT<ilORT>411THEN20411ELSECLS: LA-T2
2il61l PRINT·CTL KEYS ";CHR$(92),""AD+l110 ·,CHRS(91);""AD-l\J0
";CHR$(94);"-T+1 ";CHR$(93)," ..T-1 S"STOP"
297e PRINT"LooXING FOR FIRST PULSE·
2il8il Y-B+BS,Z-B2+BS
2085 FORX"YTOZ: IFPEEK (X) < >9GOT02i195
2i199 NEXT,GOT029i10
2e95 B_X_BS
2UiI T8-INT( .874~T)
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2110 BI_l,IFB>B2GOT029110
2299 IF (PEEK (B+BS) ANDV5 (BI) l"'IlTHENC-NOELSEC"YS
2219 IFT=i1THEN23911ELSEIFC_YSGOT023 ell
22311 BI"BI+1: IFBI <9THEN2200ELSEB_B+1: GOT0211 e
23il0 FORX_1TOLA:POKEVP+X,32:NEXT
232i1 LA.. 1 ,PRINT"AD" ;B;TAB( 8) "," ;CHR$ (BI+48l ;" ., CHRS(ARl) ;" T", T

~339 IFP.. 2THENLPRINT" AD"; B; TAB (8) " : "; CIlR$ (BI+48l ;. "; CIlR$ (ARl) : •
T";T;

2349 AR1"32
241111 POKEVP+LA, C: BI-BI+1: IFBI <9GOT024 811
24511 BI-1: B=B+1: IFB>B2GOT025Ilil
248il IF (PEEK (BtBS) ANDVS (61) ) "'IlTHENC~NOELSEC"YS
24911 IFT"9GOT0251111
2492 IFLA>T8THENIFC"YSGOT0251111
2494 IFLA",T2THEN2511IlELSELA.. LA+1 :GOT024119
250e PRINTTAB (18) WL$; LA: IFP-2THENLPRINTTAB (18) WL$, LA
2530 IFB>B2GOT029911
26 eil I S"INKEY$: IFI $"" ·THEN2311 eELSEX=ASC (I $)
2635 IFX=9THEN26 69ELSEIFX"8THEN264i1ELSE27 0il
264i.l TooT-I: IFT<IlTHEN2669ELSEARl_93: GOT0208i1
2660 T-T+1: IFT>T2THEN26 411ELSEARl-94: GOT021l8il
27 e iI IFX=l11THEN27 411ELSEIFX",91 THEN27211ELSE27 45
272il B=8-1 0 e: IF8<1 THEN27 411ELSEAR1"91: GOT0231111
274il 8-B+ 1110: IFB>B2THEN272IlELSEARl-92: GOT0231111
2745 PRINTO$
2759 I $=INKEYS: IFI $=" "GOT027 511
2769 IFI$--M·THEN91111ELSE23ell
291111 PRINT"END OF ANALYSIS":IFP_2THENLPRINT"END OF ANALYSIS"
29211 GOT091111
301111 PRINT"SEARCH ROUTINE":ARl"94:GOT0311115
30i.l1 PRINT"TRANSLATE RooTINE"
3i1115 PRINTOP$; :INPUTP:IFP<10RP>2GOT03ee5
3i120 INPUT"' OF PEEPS BETWEEN CLOCX PULSES 4-49·,LC
3930 IFLC<40RLC>49GOT03112i1
3940 INPUT"STARTING BYTE 1-6999" ;BA: IFBA<!ORBA>6999THEN3114i1ELSE
BA-BA-l
3953 INPUT"STARTING peEP 1-8" ;BB' IFBB<10RBB>8GOT031l53
3060 IFM-3THEN3 07 9ELSECLS: GOT036i1i1
31170 INPUT·' BYTES IN SEARCH KEY 11-6 (9-NO KEY) ";NB
3118i1 IFNB<IlORNB>6GOT030711
3e99 IFNB_9GOT03199
3119 PRINT"ENTER DEC VAL il-255 FOR";NB;"BYTES"
3120 FORX_1TONB
3139 PRINT"BYTE· ;X,: INPUTY
3140 IFY<90RY>255THEN3130ELSEDP(X)"Y
31511 NEXT
31911 CLS:PRINT"CTL KEYS ";CHR$(93},·~LEFT SHIFT ";CHR$(94);
""RIGHT SHIFT"
32911 IFNB=IlGOT036illl
32111 PRINT"KEY"; :FORX-ITONB: PRINTOP (X) ;" ",: NEXT: PRINT
32211 IFP-2THENLPRINT"KEY", ;FORX.. 1TONB:LPRINTDP(X) ;" ", :NEXT
: LPRINT
3611e B-BA:8I=BB:GOSUB511911
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3629 IFM..40RNB=9GOT04579
3640 FORX"1 TONB: IFOP(X) ODC{X-l}GOT045711
3670 NEXT:IFP..2LPRINT"MATCH"

~::: i~i~:::~~~~~~ND HIT C-CONT SEARCH M-MENU" I I $

4570 If'B>B2GOT04810
4580 I$-INKEY$:IFI$"""THEN4619
4582 IFM-4THEN4588ELSEX_ASC{I$}
4584 IFX-9THENARl_94:GOT04610
4586 IFX=8THENARl-93:GOT04610
4588 PRINTQ$
4590 I$-INKEY$:IFI$"""THEN4590
46110 IFI$-"","THEN9110
4610 IFM-4THENBA"B: BB-BI :GOT03600
4620 Y-INT(LC*.874} :IFARl"93GOT047011
4630 FORX-ITOY:BB"BB+l:IFBB.. 9THENBB"'1:BADBA+l
4669 NEXT
4670 IFBA>B2GOT048111
46811 IF (PEEK (BMI +BS) ANOV5 (BB) } =V5 (BB) GOT03 2110
4699 BB-BB+1: IFBB< 9THEN46 80 ELSEBB=l: BA=BA+1: GOT046 711
4700 FORX"l TOY: BB_BB_l: IFBB-IITHENBBz8: BAnBA-l
4710 NEXT
4720 IFBAdGOT04810
4730 IF (PEEK (BA+ 1 +BS) ANOV5 (BB) ) =V5 (BB) GOT04 7 58
4740 BB"'BB-l: I FBB>IlTHEN4 7 38ELSEBB_8: BA-BA-l: GOT04 7 28
47511 BB-BB-l: IFBB>IITHEN47711ELSEBBz8: BA=BA-l: If'BA<lGOT04 8111
47711 IF(PEEK(BA+l+BS)ANDV5(BB»)=V5(BB)THEN47511
4780 BB-BB+l: IFBB<9THEN32110ELSEBB"1: BA"'BA+1: GOT03 200
4816 PRINTEN $: IFP=2LPRI NTEN$
48211 GOT0908
5111111 Cf'zINT{LC*.499) :PE"'INT(LC*.374)
5810 FORX-0T047: POKEBP+X, 48: NEXT
511211 IF"' .. 3TIlENPRINT-SEARCIl -,CHR$(ARl) IELSEPRINT-TRANSLATE
51130 PRINTMI $ I B+1, "PEEP'-" ,BI, -WIOTH-" ; LC
~~~!T~~~ti~~N~~511ELSEIFM-3THENLPRINT" SEARCH "; CHR$ (ARl) ,ELSELPR

5645 LPRINTMI $ I B+1, - PEEP'-", BI, -WIOTH-" ,LC
5058 POKEPM,PEEK(BV+l):POKEP"'+1,PEEK(BV+2)
5060 POKEPM+2, PEEK (VI) : POKEPM+ 3 , PEEK (VI +1)
5070 POKEPH+4,PEEK(V2) :POKEPH+5,PEEK(V2+l}
5880 POKEPH+6, PEEK (V3) : POKEPM+ 7 , PEEK (V3+1)
5890 POKEPM+8,PEEK(V4) :POKEPM+9,PEEK(V4+1)
5180 POKE16526, 6 4, POKE165 27 ,127 : X-USR (PM)
51HI POKEV3,PEEK(PIH6) :POKEV3+1,PEEK{PH+7)
5126 POKEV4, PEEK (PH+8) : POKEV4+1, PEEK (PH+9)
6006 PL$-MIO$ (BP$, 1 ,4) +- "+MIO$ (BP$, 5,4) +" "+1'110$ (BP$, 9,4) +" "+
MIO$ (BP$, 13,4) +" "+HIO$ (BP $,17 ,4) +" -+MIO$ (BP$, 21,4) +" "+HIO$ (
BP$, 25,4) +" "+10110 $ (BP$, 29,4) +" "+MIO$ (BP $,33,4) +" "+MID$ (BP$, 3 7
,A 1+" "+MI0$ (BP$, 41,4) +" "+MID$ (BP$, 45,4)
611le PRINTPL$,
6020 IFP-2LPRINTPL$

6180 FORX-0TOll,Z,,0
6110 FORY=lT04
6126 IFHIO$ (BP$ ,X* 4+Y, 1) --I "THENZ-Z+V5 (Y+4)
6130 NEXT: IFZ<lllTHENZ-Z+48ELSEZ"'Z+55
6146 POKEHX+X, Z
6158 NEXT
62118 PL$=" "+MlO $ (HX $,1 ,2) +11 $+MlO$ (HX$, 3,2) +H$+MlO$ (HX $,5,2) +H
$+HI0$ (HX$, 7 , 2) +H $+HlO$ (HX $,9,2) +H$+MIO$ (HX$,ll, 2) +"11
6220 PRINTPL$;: If'P"2LPRINTPL$
6300 FORX"6T05: A..ASC (HlO$ (HX $, X*2+2, 1) ) : IFA<58THENADA- 48ELSEA_A_
55
6310 Z-ASC (1'110$ (IlX $, X*2+ 1 ,1) ) : If'Z <5BTHENZ_Z_48ELSEZ=Z_5 5
6328 DC(X) _Z*16+A:NEXT
6400 PRINT" ",DC(8) ;TAB(13)DC(l) ITAB(24)OC(2} ,TAB(35)DC(3) ,TAB(
46) DC (4) ,TAB( 57) DC( 5)
6418 IFP.. 2THENLPRINT- "iDC (0) ,TAB (13) DC (1) : TAB (24) DC (2) ; TAB (35)
DC(3) ,TAB(46)OC(4) ITAB(57}OC(5)
6600 FORX"'8T05: IFDC(X) <320RDC(X) >258TIlENST$"- - :GOT06729
6618 IFDC (X) <128TltENST$-CHR$ (DC (X) ) +" ": GOT06 7 29
6620 11$=- -: 12$=" ": 13$=" ": 14$-" ": 15$_" ": 16$-" ": 17$-" •
6630 Y"DC (X) -128, Z=TK (Y) : 11 $_CltR$ (PEEK (F+Z) -128)
66411 J-TK (Y+ 1) -Z-1: IFJ",0GOT06 7 20
6660 I2$-CHR$(PEEK(F+Z+l)) :J-J-l:IFJ=8GOT067211
6678 I3$=CHR$(PEEK(F+Z+2» :J-J-l:IFJ-0GOT06726
6680 I4$-CHR$(PEEK(F+Z+3)) :J-J-l:IFJ-0GOT06720
6690 15$-CHR$(PEEK(F+Z+4) :J"J-l:IFJ=0GOT06720
6700 16$=CHR$(PEEK(F+Z+5) :J_J_l:IFJ_8GOT06720
6710 17$-CHR$(PEEI«F+Z+6»)
67211 ST$-11 $+r 2$+r3 $+r4 $+r5 $+r 6$+17 $
6729 ONXGOT06 731,6732,6733,6734 ,6735
6730 Sl$"ST$:GOT06740
6731 S2$-ST$:GOT06740
6732 S3$_ST$:GOT06740
6733 S4$=ST$:GO'!'067411
6734 S5$=ST$:GOT06740
6735 S6$_ST$
67411 NEXT
6750 PL$-" "+Sl $+" "+52 $+" "+S3 $+" "+S4 $+" "+55$+"

"+S6$
6760 PRINTPL$;: If'P"2LPRINTPL$
6780 CF"'OC(0) :IFM.,3GO'I'06800
6798 POKEF6+1 ,PEEK (VI) :PRINTE6,: IFP-2LPRINTE6,
681111 POKEFl,PEEK(Vl) :CF..OC(1) :POKEFl+l,PEEK{Vl)
6818 POKEF2,PEEK{Vl) :CF_OC(2) :POKEF2+1,PEEK(Vl)
68211 POKEF3,PEEK(Vl) :CF"'OC(3) :POKEF3+1,PEEK(Vl)
6850 POKEf'4,PEEK(Vl) :CF_OC(4) :POKEF4+1,PEEK(Vl)
6860 POKEF5,PEEK(Vl) :CF-OC(5) :POKEF5+1,PEEK(Vl)
6878 POKEf'6,PEEK(Vl)
6880 PRINTTAB( 8) EIITAB( 19) E2;TAB(30) E3;TAB( 41} E4;TAB{ 52} E5
6890 IFP-2THENLPRINTTAB( 8) El;TAB(19) E2ITAB(30} E3;TAB{ 41) E4ITAB( 5
2) E5
6916 PRINTSTRING $ (64," *") ; : IFP-2THENLPRINTSTRING$ (64," *")
7090 RETURN

Program Listing 2

7F00 08108 ORG 7FOllH ; ,,32512 PEEP TO CARRY

7F011 11581B 08110 BEGIN LD OE,SIZE I PREP TO PRES 7F37 C31E7F 110438 J' "JOe ,5.0 LOD'T

ET STORAGE OTAL-58.5

7Fll3 21A863 80120 LD HL,BUFF 7F3A 3E66 00440 DONE LD A,081l MICROSEC

7Fll6 3Elll 00130 INlT LD A,011l ICO,NSTANT OF WHEN TIME"'l

0000 00111 7F3C 03FF 811450 OUT (OFFIl) ,A

7F08 77 00140 LD (ilL) ,A , STORE THE CO 7F3E C9 00468 RET

NSTANT 068A 00470 TIME LOU a," ;DEFAULT OF

7F09 23 80158 INC " ,ADD 1 TO ADD "RESS IB58 00489 SIZE LOU IB58H ,7090 BYTES

7F0l1 IB 001611 0" DL ,SUB 1 FROM OF SPACE

SPACE 63A8 00498 BUFF LOU 63A811 ,START BUFFE

7F0B 7A 00179 co A,D R AT 25512

7FOC B3 06186 OR L 7F3F "' 00500 CTR DEFB "' ,48 BIT COUN

7F0D 211F7 00199 JR NZ,INIT ;JUMP IF MORE
TEA

SPACE
7F46 CD7FllA 00510 CALL 2687 ;LOAO ilL WIT

7FOF 21A863 90209 LD IlL,BUFF ; 1ST STORAGE
II ARGUMENT
7F43 E5 08520 PUSH "ADDRESS TO " 7FH DDEI 00536 PO, IX ,SET PARM AD

7F12 11581B 00210 LD DE,SIZE I SPACE AVAl DR IN IX
LABLE IN DE 7F46 DD6681 110540 LD H,(IX+l) ,MSB OF STRI
7Fl5 3E04 08220 LD A,04H ,CASSETTE 0 NG AVDR
N 7F49 DD6E00 00550 LD L, (IX+0) I LSB
7Fl7 D3FF 00230 OOT (IlFFH) ,A 7F4C E5 00560 PUSH NL
7F19 DBFF 110240 WAIT '" A, (0FFIl) IWAIT FOR 1ST P 7F4D FOEI 00570 '0' IY ;ADOR OF BIT
ULSE LINE
n'lB 17 08250 RLA 7F4f' 004606 00580 LD B, (IX+6) I LOAD B WITH
7FIC 30FB 00260 JR NC,WAIT PEEP •
7FIE n 00270 LOD' co A, (HL) ; 3.5 LOAD BY 7f'52 0066119 00590 LD Il, (IX+9) ,MSB OF BUFF
TL Ell. OFFSET
7FIF 17 00280 RLA ,2.0 ROTATE 7F55 DD6U8 00600 LD L,(IX+8) ;LSB
PEEP INTO BYTE 7F58 11A663 08610 LD DE,BUFF ,LOAD BUFFER
7F20 77 00290 LD (ilL) ,lI ,3.5 STORE B START ADDRESSm 7F5B 19 08620 ADD HL,DE ,DEVELOPE BY
7F21 DA267F 00300 J' C,BUMP ; 5.0 JUMP IF TE ADDRESS

FULL BYTE 7F5C 3Ell6 011630 LD A,01l
7F24 1802 09310 JR FLIP ; 6.11 7F5E 323F7F 00640 LD (CTR) ,A I PRESET 48 BIT COUNT
7F26 2J 00320 BUMP m NL I ADVANCE STO EA
RAGE ADD 3.11 7F61 CDBE7F 00650 CALL " ICHECK FOR C
7f'27 " 08330 0" DL IREDUCE AVAI LOCK PULSE
LABLE SPACE 3,0 7F64 2005 00660 JR NZ ,Fl IJUMP IF FOU
7f'28 3E04 00340 FLIP LD A,04H ,3.5 CASSETT
E FLIP FLOP

NO

7F2A D3FF 00350 OUT (0FFIl) ,A ,5.5
7F66 CDB47F 00670 FIND CALL PEEPS ; FIND THE CL
OCK PULSE

7f'2C 060A 00360 LD B,TIME ,3.5 LOAD DE 7F69 28FB 99680 JR Z,FIND ,LOOP TILL F
LAY FACTOR OUND
7nE l11FE 00370 DJNZ ,4.0 TIME 7F6B D04E02 00698 " LD C,(IX+2) ,LOAD CLOCK
>1*6.5
7F30 7A 803811 LD A,D ,2.0

FADE VALUE
7F6E 79 00768 WAITF LD A,C ,LOAD A \'l'ITII

7P31 " 00390 OR L 14.0 FADE VALUE
7F32 2806 00400 JR Z,DQNE ;3.5 JUMP IF NO SPAC 7F6F A7 80710 "0 A ,SET Z/NZ FI.
E AVAILABLE
7F34 DBFF 00410 '" A, (8FFH) ,5.5 TAKE A

AG
7F70 CA7A7F 00720 J' Z,DIGIT ,JUMP IF FAD

PEEP E .. ZERO
7F36 17 00420 RLA ; 2.0 ROTATE

USlillg} COIlliIlUi')
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;LOAD " IHTB

; COMPARE TO

; JUMP IF NOT

; LOAD A WITH

;TO SET Z/NZ

;TEST peEP'

IpEEFt 2 7
IJUMp II' NOT

; LOOP TILL I'

;LOAD D WITH

;TEST PEEPi

;LD ASCII"l"

;DECREMENT I'

;JUMP WHEN I'

;pEEPI 7 ?
;JUMP IF NOT

I TEST PEEPI

; LOOP TILL I'

;STASH 0 OR

;RET NEW LSB

IPEEpl 3 ?
,JUMP II' NOT

; TO CLEAR CA

;CALC BYTE 0

;RETURN
;BUMP PEEP N

;TEST pEEPI

; LOOP TO FIN

;GET NEXT pE

; JUMP IF LIM

;TEST PEEP'

;DECREM£NT .-

;LOAD PERIOD

;PEEPI 4 ?
,JUMP IF NOT

; LOAD DE WIT

;TEST PEl::pl

;PUT AW"Y BI

;RET NEW MSB

;TEST PEEPI

; RET NEW PEE

; BUMP BIT FI

,PUT PEEpl I

;PEEpl 1 ?
;JUMp IF NOT

;RESTART WIT

,BUMP BYTE I

;COMpARE TO

; LOAD A WITH

; BUMP BIT CO

; INCREM'ENT T

;pEEFt 6 ?
;JUMp IF NOT

;pEEpl 5 ?
,JUMP IF NOT

;TEST PEEf't

m
NZ ,TWO

2, (HI.)

0, (HL)

6, (HI..)

B,01A

NZ ,Xl

PEEPS

WAITF

0411
NZ,FIVE

4, (HI..)

C, {IX+4j

0611
NZ,SEVEN

m
NZ,FOUR

5, (HI..)

1, (ilL)

(IX+8) ,I..

071l
NZ,EIGHT

7, (HI..)

(IX+9) ,Il

A,1l9H

(1X+6) ,B

HL,OE

Z,STASIl

PEEPS

DE,BUFF

FIND

C

Z,DECR

Z,RSTOR

C

A, (CTR)

OIG2

(CTR) ,A

m

(IY+0),0

D,HIl

""NZ,SIX

3, (HI..)

'"NZ,THREE

,

INC

LD

LD

LD

"
CALL

LD

CALL

"T
8ND

01110
01120 TWO
01130

01140

011511
91160 THREE
01170

01180

01199
01200 FOUR
01210

01230
01240 FIVE
01250

(11260

01000
01010 PEEPS

01070 Xl

01080
01090

01060

01100

01020

01030

01040

01050

111220

01270
91280 SIX
111290

01300

01310
01320 SEVEN
91331l

111340

111350
111360 EIGHT

01370
111380

ERRORS

7FB3 C9
7FB4 04
UMBER
7FB5 3E09

LIMIT
7FB7 B8
LIMIT
7FB8 C2BE7F

LIMIT
7FBB 0601
Il PEEP 1
7FBD 23

7F73 CDB47F 00730
o NEXT PEEP
7F76 OD 00740
ADE VALUE
7F77 C36E7F 00750
ADE • ZERO
7F7A 1630 00760 DIGIT

ASCII "0"
7F7C DD4E04 00770
INC

7F7F 79 00780 DIG2
C

7F80 A7 00790
FLAG

7F81 CA907F 008l'llI
AST PERIOD
7P84 COB47F 00810

"7P87 CA8C7F 00820
(NO PULSE)
7F8A 1631 00830

ON PULSE
7F8C 00 1111840 DECR
ERIOD
7P80 C37F71' 00850
AST PERIOD
7P90 FD7200 00860 STASH
1 FROM D
7F93 F023 1111870
ELD ADDRESS
7F95 3A3F7F 00880

BIT COUNTER
71,'98 3C 1108911
UNTER
7F99 323F7F 009011
T COUNTER
7F9C FE30 1111910
BIT LIMIT 48
7F9E CAA47F 0119211
IT REACHEO
7FAl C3667F 0119311
o NEXT CLOCK
7FA4 11A863 00940 RSTOR
H BUFFER START
7FA7 87 00950
RRY FLAG
7FA8 E052 00960
,'FSET
7FAA 007006 00970, .
7FAD 007409 00980

BUFFER ADO
7FB0 007508 00990

7FBE 78

" ,
7FBF FE01
7FCI C2C77F

1
7FC4 ce7E
1
7FC6 C9
7FC7 FE02
7FC9 C2CF7F

TWO
7FCC CB76
2
7FCE C9
7FCF FE03
7FOl C20771'

THREE
7F04 CB6E
3
7FD6 C9
7FD7 FE04
7FD9 C2DF7F

FOUR
7FDC -.{:l,166
4
7FDE C9
7FDF FE05
7FEl C2E77F

5
7FE4 CB5E
5
71'£6 C9
7FE7 FE06
7F£9 C2EF7J,'
m

7FEC CB56
6
7FEE C9
7FEF FE07
7FFl C2F77F

7
7FF4 CB4E
7
7FF.6 C9
7FF7 C646
8
7FF9 C9
0000
00000 TOTAL

Tabie i. Operafor Guidelines

I. Answer Memory-Size prompt with 25512.
2. Load the Basic program A.
3. Load the Assembly program Peeper.
4. Press break and type run.
5. Many different cassettes can be loaded and

studied wilhout the need to reload these pro
grams.

6. From the main menu of "Enter I-Load
2-Analyze 3-Search 4-Translate" any of the
four operations can be selected at any time.

7. Select the load operation to read from a cas
sette into the buffer.
a. Select the time interval.
b. Carefully position the cassette about one

counter position in front of the segment
of tape to be studied.

c. Press Play/Press enter.
S. Select the analyze operation to visually in

spect peeps and determine logical bit align
ment.
a. Specify the ompul media.
b. Specify the starting byte address.
c. Specify the starting test bit width.
d. While the analyze is running

I) Use the down-arrow and up-arrow
keys to inspcl:t different areas of the
buffer.

2) Usc the righI-arrow and lefl-arrow
keys to Iry different leSI bit widths.

3) Use any other keys to stop the opera
tion.

e. Note the byte and peep addresses of in
teresting areas of data.

r. Note the actual average bit width.
9. Select Ihe search operation to scan inter

preted data to determine logical byte align
ment.
a. Specify the output media.
b. Specify the bit width.
c. Specify the starting byte address.
d. Specify the starting peep address.
e. Specify the search key.
f. While the search is running

I) Use the left or right-arrow keys to
change the direction of the search.

2) Use any other key to stop the routine.
g. Note the byte and peep addresses where

byte alignment is achieved.
10. Select the translate operation to interpret the

data.
a. Specify the OUlput media.
b. Specify the bit width.
c. Specify the starting byte address.
d. Specify the starting peep address.
e. While the translate is running use any key

to stop the routine.
11. When any of the romines reach the end of

the buffer it automatically stops and returns
(Q the main menu.

program, but a complete understand
ing is not necessary for its useful opera
tion. As stated in the beginning of this
article, it can be used to retrieve data
from an otherwise unreadable tape; to
check the tape passing speed of a
recorder; to learn the format of an un
familiar tape file; and to observe what

172 • 80 Micro, Anniversary 1983



vSee Ust of Advertisers on Page 563 80 Micro, Anniversary 1983 • 173



effect different volume settings have
on the pulse and gap width, allowing
you to determine the optimum setting

for a particular tape.
If you find other uses, I would ap

preciate hearing about them.•

Dennis Ridgway hves at 2160
Frisco A venue, Terre /-Iaufe, IN
47805.

Select Parameters
Call Assembler Load Routine

Call Assembly Routine To Convert Peeps to Bits
Print Bit Line
Convert Bits to Hex And Print
Convert Hex to Decimal
Print Decimal Line
Convert Decimal to Character
Convert Decimal to Token Words
Print Character and Token Line
Convert Decimal to Integer Values
Print Integcr Valucs
Print Separator Line and Return

Basic Program
Mainline Module

10-180 Initialize Variables
900-920 Main Operations Menu

Load Module
1000-1070
1090-1120

Analyze Module
2000-2050 Select Parameters
2060-2090 Look for First Byte With Pulses
2095-2230 Find First Pulse
2300-2340 Prepare Printline
2400-2494 Fill Printline Until Next Clock Pulse Is Found
2500-2760 Print Line And Test Control Keys
2900-2920 End of Analysis

Search And Translate Module
3{)()(}-3150 Select Parameters
3190-3220 Print The Control And Key Lines
3600-3620 GOSUI3 50C() "The Interpretation Subrolltine"
3640-3690 Test For Match
4570-4600 Test Control Keys
4610 Prepare for Next Translation
4620-4690 Shift Right for Next Search
4700-4780 Shift Left for Next Search
4810-4820 End of Data

Interpretation Module

5000-5120
6000-6020
6100-6220
6300-6320
6400-6410
6600-6610
6620-6720
6729-6760
6780-6870
6880-6890
6910-7000

Asscmbly Program
Load Subroulinc

100-190 Initialize Buffer to HexOls
200-260 Wail for First Pulse
270-430 Load Buffer
440-450 Cassette Off and Return

Peep To Bit Conversion Subroutine
500-640 Initialize Registers
650-680 Find Clock Pulse .
690-750 Wait Past Clock Fade
760-850 Check If 0 or 1 Bit
860-930 Store Digit and Test For Done
940-1000 Prepare for Return And Return'
1010-1060 Bump to Next Peep
1070-1380 Determine if Bit On or Off

Table 2. Program Overview

....------....... ...-----------,--------,
The Easy MANHATTAN Way To Handle

EXPENSES, LISTS & MAILINGS
EXPENSE LEDGER - Files entries and generates
reports on business or personal expenses. Sorts by date,
finds and displays on~screen or prints out all expenses,
month summary, or selection by payee, purpose or
category. 15 categories assigned by user, displayed on
screen when entering, editing or deleting. 48K version
holds 470 entries, 32K holds 200 - use for year,
quarter or month. $35.

MAIL LIST MANAGER - Holds 1,000 names and
addresses in 48K two-disk version or 400 in one-disk
32K version. Sorts by zip code or name [lightning fast in
machine code). prints labels one-up or two-up, selectable
by any combination of user-entered Print Key or
geographic area. Prints full list in notebook format. Two
disk version $50, one-disk $45.

DISK LISTMAKER - User-friendly simple database,
holds 1 ,000 names or items plus 5-digit codes in 48K,
500 in 32K. Displays on-screen and prints out lists and
sub-lists. Full editing, sorts by name. Disk version of
original cassette program in use by schools, real estate
firms. many individuals. $20.

For Models I or III [with DOS conversion)
Write for full catalog of disk & cassette programs

California residents add 6 % tax

6048 Horizon Drive, East Lansing, MI 48823

\LI ....
An exciting new game from the com

""'" pany that is setting the standards.a...: Colorful, high scoring, fast action play
with arcade quality sound effects.

• • I High resolution, multi-colored charac
'I' ters on a black background. Smooth

Q.
accurate joystick control. Demonstra
tion mode. Pause feature. 1 or 2
players. 100% machine language.
Requires 16K color computer with

'" joysticks.
~ Cassete-$29.95 Disc-$34.95

Add $1.50 for shipping; $3 outside U.S.; 4% tax

O
in Mich. VISA, Mastercard or Money order.
Please allow 2 weeks for checks.I DEALER INQUIRIES INVITED

...Ilntracolor
O COMMUNICATIONS

SETIING THE STANDARDS

V MANHATTAN SOFTWARE
Box 1063, Woodland Hills, CA 91365 .... 259

TRS 80 Color Computer is TM of Tandy Corp .... 336 24-hour Visa/Me Order Line [213J 704-8495...._---------~'---------------'174 • 80 Micro, Anniversary 1983





GAME

Pick a Card.
by Norman Efroymson

• •

Number Binary
7 6 S 4 3 2 I 0 = bit

I 0 0 0 0 0 0 0 I positions
2 0 0 0 0 0 0 1 0
3 0 0 0 0 0 0 1 I
4 0 0 0 0 0 I 0 0
S 0 0 0 0 0 I 0 1

10 0 0 0 0 I 0 1 0
IS 0 0 0 0 I I I I
20 0 0 0 1 0 I 0 0

Figure I
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"Pick any number up to 255." This
line begins a magic trick where the sub
ject picks a number within a given
range, without revealing his choice to
the magician. The magician displays
several cards filled with rows of
numbers and asks the subject to point
out which cards contain his secret
number. The magician looks at these
cards for a moment, performs some
hand waving and incantations, and
reveals the number that the subject
picked.

The solution is simple; the numbers
on the cards are arranged from
smallest to largest. The magician adds
the numbers in the upper left corner of
each card on which the subject says his
number appears. That sum equals the
number picked by the subject. In dis
cussing how the trick works, see Fig. 1.

The cards are constructed in the
following manner: All numbers that
have bit 0 set (equal to I) appear on
card O. All numbers that have bit I set
appear on card I and so on. The bit
position values are 1, 2, 4, 8, 16, ...
(from right to left) and these are the
smallest numbers to appear on cards 0,
1,2,3,4, ... respectively.

If the subject chooses number 13,
whose binary representation is

T his program won't
pull a rabbit out of

a hat, but it will amaze
and puzzle your friends.

00001 IOI, the 13 is displayed on cards
0, 2, and 3. The first numbers on
these cards are 1,4, and 8, which add
up to 13.

For the computer to play the magi
cian's part, it must be able to construct
the series of cards. Fortunately, the
logical operator, AND, allows the
computer to test the bit positions of
each number. For example, should 5
be printed on card 2? Card 2 holds all
numbers with bit 2 set. The value of bit
2 is 22

, or 4. We need to test bit 2 of the
number 5 to see if it is set. This is deter
mined by the Basic operation: 4 AND
5. If 5 has bit 2 set, the operation
returns a true (-1). If not, it returns a
false (0). If X represents the number in
question and Y the value of the bit
position then IF X AND Y THEN
PRINT X will print X on the card.

We are now ready to prepare a pro-

gram that will play magician. Two
loops are needed, one to count the
cards and one to print the numbers on
the cards. If N cards are used, the outer
loop must range from 2°to 2N

-'. The in
ner loop ranges from I to 2N

-'.

Lines 50 and 130 form the loop that
counts the number of cards to be
printed. Lines 70 and 90 count the
number of numbers to be tested, and if
possible, to be printed on each card.
Line 80 tests the bit position and prints
the number if the bit position is set.
Line 120 adds the value of the bit posi
tion (which is also the first number on
the screen) to the total. The drawback
to this system is that it's slow for sever
al cards. You could take care of this by
writing the program in machine code.
Program Listing 2 contains the source
and object codes for Magic Card.

Lines 180-200 give introductory in
formation. Line 260 puts a one in the B
and C registers. The B register is the
equivalent to the variable Y in the
Basic program, and holds .the value of
the bit position. The C register is
equivalent to X and cycles through all
the numbers in the range. Lines
270-290 clear the screen before print
ing each card. Lines 300-320 do the
equivalent of the X AND Y operation
in the Basic program. Line 330 routes a
false answer to line 490. If true, the
number is printed on the screen, so line
340 transfers the binary number from
the C register to the L register to make
use of the .ROM subroutine that con-

The Key Box
Model I
16K RAM
Basic Level II



tWAS KEY 'Y';
,IF NOT, TRY AGAIN
,GET SUSTOTAL
,ADD IlIT POSITlON'S VAl,.

,GO IF YES
,SRIfT FOil NEXT CARO
,BEGIN COUNTER AT Il
,SACK TO PRINT CARD
,CLEAR SCREEN
lGET MESSAGE
,PRlNT IT
tGET TIlE ANSWER
,READY '"OR CONVERT
,CONVERT IT TO DECIIlAL
,PRlNT TRE ANSWEIl
,ZERO 'A' REGISTER
,~ERO TOTAL BU'"I'ER FOR
; NEXT GIIHE
,GET MESSAGE
,PRINT IT
;RESTART GIIME
;CONVERT IlOUTINE
,HL RAS HEX NlJ"BER
,SAVE liS INTEG8R
,CONVERT IT TO DECIIlAL
,RESTORE LOOP COUNTERS

,SAVE TO TOTAL
tALL CARDS BEEN PRINTER

;ZERO 'A' REGISTER
,IS 'C' REG • 9;
til' NOT, JP BAC~ TO [,()(I

,READY FOR CONVERT
,CONVEIlT REX TO DEClMAL

,GET CURSOR POSITlON
,GET LSS
,MASI( OlJT HIGR BITS
,ROOM FOR I,.AST NlJ"SER?
,JP 11' 1l00l'l
,LS8 • END OF LlNE
,RESTORE HIGII BITS
,OE !!OW AT END OF LINE
,DE AT STAAT OF NEXT LI

,ENTRY· 32000
,CI,.EAR SCREEN
,GET ADORESS OF "SG
;PRINT IT
;WAIT UNTIl,. KEY PRESSED

,HL .. > TO LAST LlNE
,CURSOR ON LAST LINE
,GET IlESSAGE
,SAVE WOF COlJNTERS
,PRINT IT
,RESTORE LOOP COUNTERS
,WAIT I'OR kEY lNPUT
!IS IT 'N';
IIF NOT, Jp TO NEXT CAll

,SAVE LOOP COUNTERS
,CI,.EAR SCRE8N
,RESTORE WOP COUNTERS
,I'UT 21N IN 'A' REGISTE

;SAVE TO ClJRSOR
,SAVE LOOP COUNTERS
; FRltlT TllE NUM8ER
,RESTORE WOP COUNTERS
,INC WOP fOR NEXT NU"S

,IS IT <IlREAX>;
,IF YES, JP TO SASlC
,lS IT <ENTER>?
,IF NOT, TRY AGAIN
,INITIAI,.I~E WOF COlJNTE

:"ASK OUT OTIlEIl IlITS
;WAS BIT SET?
,IF SET, GET NEXT NUMBE

Norman Efroymson can be reached
at 2976 Chadbourne Road, Shaker
Heights, OH 44120.

tains the tally buffer. Lines 930-1050
contain the various messages to be
printed.

You may alter the program to allow
the user to pick the number of cards,
and the number range.•

HL,3FC8R
(482811) ,ilL
HL,MSG2

"2SA7H

""".,.
Z,NXTCRD

C.C
DEC"AI,.

NZ ,FlNIlL

•c ••
~"
91C911
HL,"SG3
2BA711
A, (TOTAl,.)

C.'
DECMAL
28A7H,
(TOTAl,.) ,A

RI,.,MSGI
28,1,711
WAIT

"".8A9AR
0FBOH

"

c
•
NZ ,CONT

.,.
NZ,YESRNO
A, (TOTALI

'.'

,
23 :32 CHAR/LINE MOoE

MAGIC GUESS'
OA0AR ,2 LINE FEEOS
'THINK OF A NUMBER (8-255)'

"'PRESS <ENTER> WREN Rl;ADY.'
10 ,FOR BASIC
'OR PR8SS <IlREAlO FOR BASlC',
'lS YOUR NUMBER IN TIllS LIST (Y/N);',
"'TH8 NlJ"BER YOU PICkED WAS',
START

(TOTAL) ,A,.'

DE, (4928H)

'.'
""""Il,NEXT

"",
'.'"'
(482011) ,OE

"28A7H

"C
,
C
NZ,WOP2

7008H
81C911
HI,.,"SG
28A7H

""
'"Z,lA19H

'"NZ,WAIT
IlC,8UIH

"01C9H

",..

co
PlJSII
CALL
ro,

'"'

"me

"PUSH

"~ce
me
ro,
m
OEI'S
OEFS
DEFIl
DEFW
DEFM
DEFB
DEFIl
DEI'B
DEI'Il
DEFB
OEI'''
DEI'B
DEI'B
D81'1I
DEFB

'"

PlJSH
ace

""co

'"""

"'"co

"em
co
ace
co
co
CALI,.
CALL

'""

YESRNO

I··········..···....·..·····......·1·· MAGIC CARO PROGRAM ••1·· 8Y NORMAN 81'ROYllSON ••
,.. 2976 CHAD80URNE RD ••
," SHAlER HTS" 01110 HI28 ••

':: ~~~; .~:.;~~; ::

08538
08540
08558
08568
08578
88580
98590
Be690
08618

88628
88638
Be646
80658

68669
99670 NXTCRO

68348
89350

88368
88318
00380
08398
88488
80418
80428
08438
88448

90450
88468 NEXT
08478
88488
80498 CONT

80278 WOPI
08288
00.98
89380 won
00318
00328
00n0

88589
88510
08528

88228
88238
08248
88258
00260

81181
UIU
88128
88138
80148
8U50
98168
8U78
08188 START
98198
BB200
002le WAIT

Program Listing 2. Source and Object Codes"

98680
08690
88788
08718
08728 !'INAL
89738
00748
8875e
00168
00n0
80786
00798
08888
68810
08828
00838
88848
08858 DECMAI,.
98868
08870
80889
00890
08988
88910 TOTAL
86928 MSG
88930
08946 MSGI
98958
99968
89978
89989
88998
818n
8UI8 "SG2
81020
81030 "SGI
81848
01858
81869

TOTAL ERRORS

7085 218270
7D88 COA 728
7088 C309iD
708E CS
708F 2608
7D9l CD9A8A
7D94 C08D8r
7097 Cl
i098 C9
7D99 68
709,1, 17
7D9B 28
7082 8ABA
7084 54
70CO 0,1,
70CE 50
iDE7 0,1,
70E8 4F
7E82 80
7Ei3 49
7E25 00
7E26 17
7E27 54
7E40 BB
7DBB
un0

JDU
7D00 CDC991
7083 219...7D
7D86 CDA728
70e9 CD4980

7026 E0582040
702,1, 78
7028 E63F
7020 FE3C
7021' FA3870
7032 F63F
7034 83
7035 SF
7036 13

"'7031 EOS32840
7038 C5
703C COA728
i03F Cl
i048 0C

"70U AI'
7042 89
7043 2908

"7045 nC831'
7D46 222848
7D48 21837E
7NE CS
704F CDA72S
7052 Cl
7053 CD4908
7056 FE4E
7058 2808
o
7DSA FES9
7DSC 201'5
7DSE 3A997D
7061 80

"'7062 32997D
7065 C878,
7067 2ns
7069 C820
7068 48
7D6C IBM
706E CDC9U
i07l 2l26i.!:
70H CDA728
7077 3A997D"
7D7A 6F
7078 C08E7D
7Di.!: CDA728
7D81 AI'
7082 329910

100C FE01
708E CAI9lA
7011 FE8D
7013 20F4
7015 nun

"7018 C5
7019 CDC901
70lC CI
7010 7S,
701E Al
7Dl1' 88
7020 281E,
7022 69
7023 C08E70

Program Listing 1

CLS
INPUT "PICK THE NUMBER OF CARDS TO BE USED (UP TO 8)";N
PRINT "PICK A NUMBER BETWEEN 0 AND";2[N-I
INPUT "PRESS <ENTER> WHEN READY";A$
FOR Y~O TO N- I
CLS: PRINT "CARD #";Y
FOR X~ I TO 2[N- I
IF X AND 2[Y THEN PRINT X;
NEXT X
PRINT
INPUT "IS YOUR NUMBER ON THE SCREEN";A$
IF LEFT$(A$,I) ~ "Y" THEN T ~T +2[Y ,- 1- ----,
NEXTY
PRINT "YOUR NUMBER WAS";T

"Prepare a program that
will play maglClan. "

10
20
30
40
50
60
70
80
90

100
110
120
130
140

verts binary numbers in the HL pair
into their ASCII decimal equivalents.
Line 350 calls the subroutine which
does this.

Upon return, lines 360-450 make
sure the number printed to the screen
won't overrun the end of a line. Since
the range of numbers used in this pro
gram is 255, the greatest number of
digits a number can have is three. In
addition, every number has a trailing
space. So allow for four characters. If
a number is set to be printed in the last
four print positions of a line, it is
shi fted to the start of the next line. Line
360 gets the cursor position and puts it
into Ihe DE register pair for manipula
tion. Line 370 puts the LSB of the cur
sor location (a number between 0 and
63) into the A register. Lines 380 and
390 test to see if the position is less than
60. If so, the program jumps to line
460; otherwise lines 400-450 start a
new line.

Lines 590-630 ask the user if his
number appeared on the screen. If the
number was on the screen, lines
640-660 add the value of the position
to the total. Line 670 checks to see if all
the cards have been printed. If so, the
program jumps to the closing routine
at line 720; if not, line 690 advances B
to the next bit position. Line 700 sets C
equal to B because the lowest number
placed on a card is the value of the bit
position. Line 710 loops the program
to print the next card.

Lines 850-900 contain the ROM
subroutine to convert a binary number
to, its ASCII equivalent. Line 910 con-
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TUTORIAL

AND. • . OR.
by Jeffrey Myers

• • NOT

D
o you feel comfortable using Boolean logic?
Or do the words AND, OR, and NOT scare you?
This article explains just how they are used.

Just beyond beginner's Basic at the
heart of your TRS-80's architecture
and its machine language lurk crea
lUres with which you should become
familiar. They populate a branch of
the mathematics family tree which
belongs to the logic family. These basic
beasts are named AND, OR and NOT.

Fortunately, AND, OR and NOT
are about as fearsome as they look
harmless words that we English
speakers have long since mastered. In
logic (as in mathematics or computer
science) they have precise definitions
which distinguish them from the every
day AND, OR and NOT.

Perhaps you have seen them in your
Basic manual or in someone else's pro
grams. One such usage is very
straightforward.

lOOIF A~5 ANDB~ -6THEN III

This Basic statement transfers pro
gram control to line III if A is 5 and B
is -6. If either equation is false or if
both are false, the program flows to
the statement below line 100. Here,

10 INPUT X
20 IF X THEN 50
30 PRINT"DROPPED THROUGH"
40 GOTOtO
50 PRINT"BRANCHED"
60 GOTOIO

Program Listing I
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AND functions as you might guess.
But what about the statement

200 IF A AND (B AND C) THEN 222

in which there are no relation symbols
such as .. =" or "< "? The answer will
have to wait a bit, but it will reveal a
fascinating world of programming
techniques.

OR appears much as the ANDs
above and AND and OR can appear
together in statements with predictable
consequences such as:

300 IF (A~ I AND B~ 10) OR (A~ to AND
B~ I) THEN 333

This statement can send you to line
number 333 in two ways: A and B
equal I and 10 respectively, or vice ver
sa. In mastering these logical operators
one of the challenges is determining
which if any parentheses to eliminate in
line 300. This is beginning to sound like
algebra, and for a good reason.

Anywhere Ihey occur, A D and OR
are binary operations. (This is not base
two numeration.) It means that they
must operate on two things at a time
and the things are called operands. In

The Key Box

Basic Level II
Model I or III
4KRAM

ordinary arithmetic, addition, subtrac
tion, multiplication and division are
binary operations. Procedures exist for
adding columns of numbers al once,
but fundamentally these techniques
still add two numbers at a time. (Add
ing columns in various directions and
combinations is reliable because addi
tion has two special properties called
commutativity and associativity. Sub
traction has neither oftheseproperties.)

By contrast, unary operations such
as taking the square root of a number
require only one operand. The term
unary also refers to our third logical
operator, NOT, which is performed
only on single operands. The results
can look mysterious at first.

Experiment with NOTing numbers
by entering commands like PRINT
NOT 2 or PRINT NOT 10000 and so
forth. Try enough numbers to allow a
pattern to emerge and note what num
bers are out of bounds for the opera
tion NOT.

For legal values, a simple pallern
emerges quickly, although the reason
for calling this operation NOT is prob
ably still obscure. NOT 3 is - 4. NOT
- 4 brings you back to 3. Although this
alone hardly proves the fact, this does
work in general: If NOT A is B then
NOT B is always A. Mathematically,
NOT is said to be its own inverse.

NOT treats decimal inputs as if the
Basic INT function had been per
formed first. Instead of operating on
the decimal value, NOT uses the
largest integer less than or equal to it.
This is a clue to the nature of NOT.

The lowest positive integer which
produces an error message is 32678.
The integer 32767 works and produces
a - 32768. The lowest acceptable in
teger is - 32768 and when NOTed, it
produces 32767. These are the exact
limits placed on integer variables in
Basic. You declare integer variables by



Apparat's newest
disk operat
ing system for
the TRS-80~
NEWDOS/80 Version 2.0, has
added many new enhancements
and features to make your Model I
or III computer more powerful.
We've kept one thing the same.
Our support.
Version 2.0 is our second
upgrade of our original NEWDOS
for the TRS·80. Each version
builds and improves on the
capabilities of the preceeding
versions. Just as important
Apparat's commitment to
supporting our products makes a
good product even better. By
providing our customers with
zaps on an ongoing basis, we're
continually making NEWDOS/80
Version 2.0 a more powerful tool.

Version 2.0...
"Igh Performance DOS

NEWDOS/80 Version 2.0
builds even more performance
into NEWDOS/80. The versatility
and sophistication of Version 2.0
includes features like:
· Double density support on the
Modell

• Enhanced compatability
between Model I and III

·1tiples directory size
• Dynamically merge in basic

(also allows merging of non
ASC II format files)

· Selective variable clearing
• Can display basic listings page
by page

• Automallc
repeat function key

Routing for
peripheral handling

• Enhanced disassembler
· Command chaining
• Superzap to scan files
• fast sort function in basic

These new features, added
to the existing capabilities of
NEWDOS!80, makes it one of the
most powerfUl additions you can
make to your system. And
Apparat's commitment to support
assures that you've purchased a
superior product both today and
tomorrow. AtJust $149.00 It could
be the best Investment you will
make for your TR5-80.

If you're thinking about
upgrading your system, call
Apparat today. Dealer inquiries
welcome.

303-741-1778
.,
~,Apparat/lnc.
"0 I So. Thmarac Park....-ay, Dcnvt!:r. co 80237 ('}()3) 741-1778

"ON GOING SUPPORT fOR I'1ICROCOI'1PUTf:,RS"
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Table J. Truth table definitions

400 IF P AND Q THEN 444

To understand this powerful program-

DEFINT or ""70".
In Basic, integer variables can be

stored internally in two.bytes (16 bina
ry digits) and most commonly, the
highest digit shows the sign of the num
ber with zero and one representing
positive and negative respectively. The
number 32767 is simply binary
0111111111111111, the highest num
ber that fits this numeration scheme. In
this context, binary means base two.

produces no error message, but assigns
oor - I to X depending upon whether
Y and Z are unequal or equal. By the
nature of a Let statement, the X must
be the storage place for the computed
variable. The computer then tries to
compute Y = Z. Because this is a
sentence rather than" just an expres
sion, it assigns a truth value to it. When
the algebra of real numbers fails,
TRS-80 Basic jllst shifts gears into the
algebra of logic.

The Basic statements IF X < > 0
THEN 99 and IF X THEN 99 perform
the same task. The main difference is
in execution speed. The speed advan
tage is important inside loops that are
executed many times in a program.

Earlier, I gave a Basic statement
that appears as line 20 in Program
Listing 2. Read the program and
predict the results before you read on.

This program ANDs according to
the truth table definition as if the ones
and zeros of the binary number were
trues and falses. If you entered 1,2 and
3 when running Listing 2, first the
AND in parentheses is performed as
shown in Fig. 1. This is then ANDed
with one resulting in zero. It is inter
preted as false and program control
passes to line 30. To force the program
to line 40, all three numbers must have
ones in the same bit somewhere to
make the answer non-zero. Three
equal numbers do this. Inputs 2, 3, and
6 also make the conditional true
because they are 10, 11 and 110 in
binary and ANDing them results in
010. Like addition, you can AND by
columns: If a column contains all ones
write one, otherwise write zero.

Once again, remember that all non
zero truth values are treated as true.

Basic Mathematics

Basic's method of dealing with
mathematical sentences explains why
an incorrectly typed statement like

600 LET X~Y~Z
(where you meant LET X = Y - Z)

for each expression. In this example, it
will assign LO a value equal to
- A*( - I) - B*(O) which equals A. If
B is the smaller number, the first ex
pression is false and the second is true.
If A and B are equal, LO is assigned
B's value (although this is arbitrary).

Altering line 500 to print the max
imum of two numbers requires only
slight changes. What about the max
imum of three numbers? Try this as a
programming challenge. A clue will
emerge later.

PORQ
I
I

I
o

PANDQ
1

o
o
o

This statement does not produce an er
ror message when used in a program!
In ordinary algebra, this might be
meaningless, but to the Basic inter
preter, it makes sense. On top of that,
it performs a useful function: LO will
be set equal to either A or B, whichever
is numerically less.

If A is 1 and B is 2, the sentence in
the first pair of parentheses is true and
the other sentence is false. The com
puter will, in this type of statement,
compute a truth value and substitute it

500 LET LO ~ -A.(A<B)-B.(A> ~B)

ming tool, the If ... Then statement
needs some attention.

When interpreting Basic statements
such as IF J = 34 THEN 55, you make a
judgment about the mathematical sen
tence "J = 34". (Mathematical sen
tences include words like =, <, and so
on.) In short, the computer assigns a
truth value to it, using 0 for false and
- I for true. The flow of the program
hinges on whether Ihe hypothesis has
a value of O. If the truth value is zero,
the program continues in numerical
order. Otherwise the branch specified
is performed. Verify this with a test
program such as Program Listing 1.
Only one input will cause the computer
to print "DROPPED THROUGH".
The key number for which the com
puter actually tests is zero.

The - I commonly used for true is
NOT 0 and has all ones in its two's
complement signed binary form. As il
lustrated in Listing I, other non-zero
values function the same within a con
ditional statement.

In symbolic logic, NOT, AND, and
OR are defined by the truth tables such
as those shown in Table 1. Here,
assume P and Q are statements whose
truth can be determined and assume
0= false and I = true. (Letting 1 stand
for true is more common in logic and
in some non-TRS-80 computers.)

By definition P AND Q is true only
when both statements are true. P OR Q
is true if P is true, if Q is true or if both
are true. NOT reverses the truth value.

Consider the following Basic stale
ment:

OTQ
o
I

o
I

NOTP
o
o
1
I

Q
t
o
I
o

P
1
I

o
o

Two's Complement

Negatives are tricky since Basic
stores them in a special form called
two's complement. Briefly, the one's
complement of a binary number has all
bits (binary digits) opposite to those of
the original number. This form is inef
ficient for operating with negatives,
however. More popular is two's com
plement which is the one'scomplemenl
plus one.

In binary form, the number one
«()()()()()()()(1) has a one's com
plement of 1111111111111110. Com
puters could use this internally to store
negative one, but if the binary forms of
I and -I are added, 1111111
111111111 results. This would equal
- 32767 under this plan. To use one's
complement and the common addition
algorithm, we would have to agree that
1 + (-I) = -32767!

Using two's complement, negative
one is one added to the one's comple
ment, giving I I11111111111111. This,
when added to one (0000000000
(oo1סס0 gives OOOOOOOOOOOOOOO with.
a carry of I. Ignore the carrv and the
rest of the answer IS always correct!
This type of operation is at the heart of
integer arithmetic and is the reason
computers can perform at high speed.

In light of the preceding infor
mation, NOT is one's complementer.
It alters everv bit of the binary form
from 0 to I ot I to O.

AND and OR also perform bit-by
bit operations on the binary represen
tations of numbers. This will open the
door to conditional statements such as
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Program Listing 2

10 INPUT A,B,C
20 IF A AND (BOR C )THEN 40
30 PRINT"DROPPED THROUGH":GOTOIO
40 PRINT"BRANCHED":GOTOIO

Fig. 1. ANDing in binary

During the processing of an If . . .
Then statement, the real question is "Is
the truth value of the hypothesis zero
or not?" If any bit of the truth value is
one, it is treated as true.

.The binary nature of ANDing helps
explain such curiosities as PRINT 6
AND 5 producing the seemingly non
sensical answer of 4. PRINT 6 OR 5
produces a 7 on the screen, the result of
ORing binary 110 with binary 101. Try
to predict the result of PRINT 4 AND

700 IF PEEK(l4400) AND 8 THEN 777

Each byte of memory consists of eight
bits. If the highest bit is not a sign bit,
decimal numbers from 0 to 255 can be
stored in one byte. Commonly, the
eight bits are numbered 0-7 from least
to most significant.

The statement above helps spot
whether the up-arrow key is pressed.
This key sets bit 3 (to become 1) in the
contents of memory location 14400.
The effect of the AND is shown in Fig.
2. At the top are the eight bits of mem
ory location 14400 with bit 3 set. Below
is the number 8 in binary. The Xs may
be set or reset (0) by other keys at the
moment, but none of them will matter
because each will be ANDed with the
zero below it. In the example shown,
the result of ANDing is oo1000סס

which (since it is not zero) will be inter-

thought computers did everything in
base two but it looks decimal to me!"
type? 1AND2 and explain why I AND
2 equals zero.

Logical Operators

One of the powerful uses of logical
operators is exemplified by the state
ment

XXXXIXXX
AND 0000 I 000

00001000

5 OR 6, then test it. Your Basic manual
will show that AND has priority over
OR just as multiplication is performed
before addition. This allows simpler
expressions by eliminating some paren
theses. Mastering the NOT-AND-OR
hierarchy is an important step in sym
bolic logic.

AND, OR and NOT reveal some of
what goes on at the machine level.
Basic and other higher-level languages
go to great lengths to accommodate
base-lO numeration but meanwhile,
the Z80 microprocessor hums along in
base two. When a friend says "Hey, I

Figure 2

binary
0010
0011

0010
0001

ooסס

decimal
2
3

2AND3
1

1AND (2 AND 3)

COMPUTER KITS - FROM $69.95
LNW SEMI-KITS can save you hundreds of dollars. By obtaining your own parts at the lowest
possible cost and assembling the lNW SEMI· KITS, you can have the most highly acclaimed
microcomputer in the industry - the LNW60. The LNW SEMI·KITS are affordable modules. You
can starlwith a modest cassette system and expand to a full4Mhz TRS-aO compaliblesystem with
5 or a inch doubie density disks and color at any time.
A. LNW~O CPU - Made of high quality FR4 glass epoxy double sided circuit material, with plated·
through holes and gold edge conneotor. It is fully solder-masked and silk screened. Here are just
some of the outstanding features you will have when your .LNW80 CPU board is fully assembled:
- 16K RAM _ Color and black and while video _ 480 x 192 high resolution graphics _ 64 and aD
column video _ 4 Mhz Z80A CPU _ Upper and lower case display _ 500 and 1000 baud cassette
I/O -$89.95
B. SYSTEM EXPANSION- Expandthe LNW80computerboard, TR5-80and PMC-80 computer
with the following features: _ 32K memory _ Serial RS232C and 20Ma port _ Real time clock _
Parallel printer port _ 5 inch single density disk controller _ Expansion bus (screen printer port) _
Onboard powersupply _ Solder· masked and silk screened legend- $69.95{tin plated contacts)
$64.95 (gold plated contacts)
C. KEYBOARD- 74 key expanded professional keyboard- includes 12 key numeric keypad. Fully
assembled and tested. - $99.95
D. COMPUTER CASE- Thisstylish inslrument-qualitysolid steel case and hardware kit gives your
LNW80 that professional factory-buill appearance. - $84.95 Add $12.00 for shipping.
E. SYSTEM EXPANSION CASE- Thisstylish instrument·qualitysolid steel case and hardware kit
gives your SYSTEM EXPANSION interlace that professional factory· built appearance. - $59.95
Add $10.00 for shipping.
F. LNW80 CPU - HARD TO FIND PARTS KIT - $82.00
G. LNW80 VIDEO- HARD TO FIND PARTS KIT - $31.00
H. SYSTEM EXPANSION - HARD TO FIND PARTS KIT - $27.50
I. LEVEL II ROM sel. (6 chip set) - $120.00

VISA and MasterCard accepted. Add $3.00 for shipping plus $1.00 for each addilional item. All
shipments via UPSsurlace. Add$2.00 for U.S. Mail. Shipments outside continental U.S: funds must
be U.S. dollars. Sufficient shipping costs must be included with payment.

ORDERS & INFORMATION - (714) 544-5744
SERVICE - (714) 641·8850

LNW Research Corp.
2620 WALNUT Tustin, CA. 92680
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preted as true. If the up-arrow key is
not pressed, the upper 1 will be zero
and the AND operation produces
()()()()()()()( a r false.

The statement IF PEEK(I4400) ~ 8
THEN 777 is not equivalent to line
700. Any of the eight keys that affect
memory location 14400 will make the
hypothesis false whether or not the up
arrow is pressed. In situations like this,
AND is a great time-saver in Basic pro
gramming.

The technique above is called mask
ing. The effect of AND 8 was to hide
(mask) all bits except bit 3. You can
mask with AND to tell if an integer is
even or odd (IF X AND I ...) or to
find the remainder after division by 16
(IF X AND 15 ...). Masking is espe
cially useful in lower-level languages
that are more concerned with binary
numbers than decimal. This will be in
vestigated later.

If you consider A D, OR and NOT
as the building blocks of the algebra of
logic. you can derive other operations
from them. Table 2 is a truth table
definition of the exclusive-or operation
for which the symbol XOR is used.

As its name implies, P XOR Q is true
only when one or the other statement is
true, but not both. By contrast, regular
OR can be called inclusive-or since it
includes the possibility that both state
ments are true.

Basic has no symbol for XOR, but
you can define it in this way:

your Basic includes user-defined func
tions, you could make the above the
definition of FNX(A,B). X in line 800
will be A XOR B. If you are not con
cerned about readability,

800 X = AANDNOTBORBANDNOTA

is equivalent since the operations order
matches the existing parentheses.

Another way to accomplish ex
clusive-or is

800 X = (A OR B) AND NOT (A AND B)

You can prove that this always
matches the output of the earlier line
800. In this formula of logic, dropping
the parentheses radically alters its
function. NOT A would then be the
first operation performed. then the
A Ds (left to right) and lastlv the OR.

Exclusive-or has some interesting
and useful properties. One technique
for encoding a message involves this
operation in a very straightforward
way. Program Listing 3 shows this
method at work.

In this program, you will code the
message M$ and you must supply a
coding word C$. Once the message is
coded, this coding word alone will
decode the message. The coding pro
duces N$. The program will print N$
on the screen, but the coding may pro-

duce non-alphanumeric characters and
the printout is unpredictable, so the
ASCII codes of N$'s characters are
also shown.

The scheme is as follows: First,
pointers CP and MP (for C$ and M$)
are set to one. Second, the ASCII
codes of the CPth letter of C$ and the
MPth letter of M$ are XORed and N$
gets an MPth character which has this
result as its ASCII code. Third, CP and
MP are incremented by one. If MP
gets beyond the end of M$, the task is
completed. If not, then CP is checked
to see if it is beyond C$'s end. If it is,
CP is set to one. Fourth, go to step two.

This leaves a string variable N$
equal in length to M$. How is the
decoding done?

Decoding

Decoding is the same process with
the same coding word. Once the pro
gram has shown N$, it waits for a
dummy input. Press enter and Listing
3 then decodes N$ by setting M$ = N$

P Q P XOR Q
1 1 0
I 0 I
0 1 I
0 0 0

Table 2. Definition of XOR

800 X = (A AND NOT B) OR (B AND NOT A)

This could be a short subroutine, or if

verbatim®~
Diskettes

Top-quality Verbarimo!l Diskenes
from Tech-Data, your complete
word and data processing supply
center. Dealer inquiries invited.

Call Toll Free
1-800-237-8931.

In Florida, call

813-577-2794..... 440 :::::::- --'

~ Tech. Data Corporatfonlit. 3251 Tech Dnve North
St. Petersburg. FL 33702
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5 CLEAR 100
10 INPUT"CODING WORD";C$
20 INPUT"MESSAGE TO BE CODED";M$
30 CP=O:MP=O:N$= ....
40 MP = MP + 1:IF MP > LEN(M$) THEN 100
50 CP=CP+I:IFCP > LEN(C$)THENCP=I
60 A =ASC(MID$(M$,MP,I»
70 B=ASC(MID$(C$,CP,I))
80 X = ( A AND NOT B ) OR ( B AND NOT A )
90 L=L+I:N$=N$+CHR$(X):GOT04O

100 PRINT N$
110 PRINT:FORI: I TO LEN(N$):PRINT ASC(MID$,N$,I»;
120 NEXT:PRINT
130 INPUT Q$:M$= N$:GOT030

Program Listing 3

10 I PUT P,Q,R
20 A=P:B=Q:GOSUB80
30 A=X:B=R:GOSUB80:PRINT X
40 A=Q:B=R:GOSUBBO
50 A=X:B=P:GOSUB80:PRINT X
60 GOTOIO
80 X =(A AND NOT B) OR (B AND NOT A)

Program Listing 4



In any valid logical equation, if all ones and zeros are exchanged and all ANDs and ORs are
exchanged, the resulting sentenc~ will also be valid.

Table 3. Fundamenral Principles of Boolean Al!?ebra

A B AORB NOTA NOTB NOT(AORB) (NOT A) AND (NOT B)

I I I 0 0 0 0
I 0 I 0 I 0 0
0 I I I 0 0 0
0 0 0 I I I I

Table 4

.

A OR (B AND C) ~ (A OR B) AND (A OR C)
A AND (B OR C) ~ (A AND B) OR (A AND C)

and jumping back to the beginning.
The new N$ turns out to be the original
message! This trick works because of a
curious property of the exclusive-or
operation.

You can prove in symbolic logic that
ifC = A XOR B then A = CXORB.
In other words, XORing with B takes
you back and forth from A to C. The
coding program applies this letter-by
letter. It produces a code that is not
trivial to break, even if it is known that
XOR is the method.

Related to this coding technique is a
method for swapping the contents of
two variables without involving a
third. This is mostly a curiosity to the
Basic programmer, but of more impor
tance to Assembly-language program
mers who have only a few easily acces
sible registers.

Here's the swapping procedure: Ex
clusive-or A with B and store in A; Ex
clusive-or this new A with B and store
in B; Exclusive-or the current A and B
and store in A. As if by magic, A and B

A ANDO ~ 0
AOR I ~ I
AAND I = A
A OR 0 = A

A ANDA = A
A OR A ~ A

NOT (NOT A) ~ A

AOR NOT A ~ I
A AND NOT A ~ 0

A OR B ~ B OR A
A AND B ~ B AND A

(A OR B) OR C ~ A OR (B OR C)
~ANDmANDC~AAND(BANDC)

NOT (A OR B) ~ NOT A AND NOT B
NOT (A AND B)~ NOT A OR NOT B

have exchanged their original contents.
Work through some examples by hand
(with binary numbers) and watch it
happen.

Exclusive-or is like AND and OR in
that the order of its operands does not
matter; this property is called com
mutativity. Another property of in
terest in algebra is associativity. I f an
operation "0" is associative, then
(AoB)oC = Ao(BoC). In other words,
if an operation is associative, paren
theses are not necessary in a series of
these operations. Both AND and OR
are associative, so 15 OR 71 OR 85 OR
123 gives consistent results no matter
which numbers you OR first. What
does 23 AND 147 AND 92 AND 0
AND 44 equal, and how can the ques
tion be answered quickly?

Is XOR an associative operation?
Will I XOR 2 XOR 3 depend on which
pair is done first? If it is associative,
could you perform a "column exclu
sive-or?" You can use Program List
ing 4 or one like it to investigate. The

LAWS OF
OPERATIONS
WITH
OAND I

IDEMPOTENT
LAWS

LAW OF DOUBLE NEGATION

LAWS OF
COMPLEMENTARITY

COMMUTATIVE
LAWS

ASSOCIATIVE
LAWS

DlSTRIBUTI VE
LAWS

DeMORGAN'S
LAWS

more you try it, the more associative
XOR seems to be. How long should
you run the program to guarantee that
it is associative?

Proving that (A XOR B) XOR C =
A XOR (B XOR C) is mathematically
valid falls into the realm of algebraic
logic. The foundation laid down so far
qualifies symbolic logic to be called a
Boolean Algebra or a Boolean Ring.
Within this framework, you can prove
certain simplification techniques and
use XOR, AND, OR, and NOT to
fuller advantage.

A Boolean Ring is an abstract math
ematical entity within which many
theorems have been proven. These
laws are then applied in many ways: to
symbolic logic (of interest here), to set
theory (with intersection instead of
AND, complements instead of NOT,
and so on), to switching theory (where
one and zero are closed and open
switches, AND is two switches in
series, and so on), and to many other
applications. The fundamental rules for
all these areas are precisely the same.

Basic Laws

Table 3 lists some of the basic laws
of symbolic logic. You can prove these
using truth tables since the variables
can only stand for zero or one. With
these same rules, circuit designers have
laid out and simplified the 280 chip.
Here is a facet appearing in computer
hardware and software alike-Bool
ean Algebra!

Especially notice the powerful Prin
ciple of Duality and how it relates to
the pairing of entries in this table. Each
logical statement has a dual in which
all ANDs are changed to ORs, all ORs
to ANDs, all ones to zeros and all zeros
to ones. One of the classic techniques
of simplifying electronic circuits is to
form the dual of its Boolean expres
sion, simplify it using the various laws,
then form its dual, which will be
equivalent to the original circuit.

You can prove theorems such as
NOT(A OR B) =(NOT A) AND (NOT
B) by a truth table (see Table 4) which
considers all combinations of truth
values for A and B. Moving to the
right, you fill in the columns on the
basis of earlier columns and in accor
dance with the definitions of the opera
tions. The fact that the final two col
umns are equivalent proves this
theorem.

The theorem above relates to every
day logic in a simple way. The left side
of the equation indicates that we are
negating (making negative) an OR
statement, like "It is not true that I will
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Table 5. Truth table proof of two XOR formulas

A B 1 2 J 4 5 6 7 8 9
I I 0 0 1 I 0 0 0 0 0
1 0 0 I I 0 1 0 I I 1
0 I I 0 1 0 0 I I 1 1
0 0 1 1 0 0 0 0 1 0 0

either go hiking or swimming." You
can simplify this cumbersome state
ment by forming an AND composed
of negations of the inner statements:
"I will not go hiking and I will not go
swimming." To differing degrees the
various theorems can apply to logical
reasoning patterns.

In truth-table proofs, eight rows are
necessary if three variables are involved;
16 are required for four variables, and
so on. This makes the truth-table meth
od tedious for large numbers of vari
ables. Algebraic techniques therefore
have their place in simplifying logical
expressions (or electronic circuits).

Earlier, I gave two different logical
expressions that performed the exclu
sive-or operation on A and B. Table 5
shows a truth-table proof of this.
Again, the last two columns are the
crux of this proof. The codes 1-9 make
the table hard to read, but printing full
headings over the columns wastes space.

An alternative to the truth table is to
apply' various theorems of Boolean
Algebra to transform one expression
into the other. Table 6 shows one such
sequence of steps and justifications
which proves the equivalence of (A
AND NOT B) OR (B AND NOT A)
with (A OR B) AND NOT (A AND B).
In the proof, the terms in parentheses
indicate how that statement was de
rived from the statement preceding it.

Every step in the algebraic proof is
logically equivalent to every other step,

I ~NOT A
2~NOT B
J~AORB

4~A AND B
5~AANDNOTB

6~BANDNOTA

so in writing a Basic program involving
exclusive-or. you may choose the one
that executes fastest or is easiest to type
or easiest to comprehend, depending
on your priorities. In electronics where
each AND, OR and NOT is accom
plished by transistors, diodes, and so
on, the decision would probably fall
between speed of execution and cost.

At the heart of TRS-80 Models I, II
and III lies a Z80 microprocessor. In
Z80 Assembly language, the tech
niques mentioned in this article
become all the more useful because of
the data's binary nature. Below are
some simple illustrations.
.The commands AND, OR, XOR
exist.
• The command CPL does the job of
NOT or one's complementing and
NEG does two's complementing.
• Most computations are performed
in the accumulator, a one-byte register.
The carry flag is one bit which is set to
one if the last operation generated a
carry (or a borrow). The commands
AND A and OR A are famous tricks
for resetting the carry fla~ to zero
without changing A's contents (each
command has A operating on itself).
XOR A is a quick way to zero A.
• The blinking asterisk during cassette
loads on Models I and III is accom
plished by getting the contents of mem
ory location 15423, XORing with 10,
storing the result back in 15423, then
repeating. (This is another use for

7 ~ NOT (A AND B)
8 ~ (A AND NOT B) OR (B AND NOT A)
9~(A OR B) AND NOT (A AND B)

XOR: to toggle or flip-flop bits.
.AND, OR, and NOT and related
functions are mainstays of the ma
chine-language routines that make
Basic work. In general, a thorough
knowledge of logical algebra is a pre
requisite for succeeding in Assembly
language programming.

Perhaps this article has inspired you
to do some further investigations into
the algebra of logic. If so, your com
puter can teach you a lot. Also, books
about Boolean Algebra, switching cir
cuits, logic, or set theory might help.
The game WFF 'N PROOF is based on
these concepts. (A wff is a well-formed
formula composed of the type of ingre
dients mentioned above.)

Here are some suggested areas of ex
ploration:

• In graphics, PEEKing at one of the
video memory locations, then ANDing
or ORing with various powers of two
and POKEing it back will set and reset
individual pixels.
• The NAND function is an AND fol
lowed by a NOT. It has been proven
that any logical formula can be rewrit
ten usmg only NANOS!
.Dltto for NOR.

• The listing of laws of symbolic logic
only scratches the surface. Develop
further formulas. Example: How can
you safely remove the parentheses
from A XOR (B AND C)?
• If you need to define a function
which for an input of X gives SQR(X)
if X is above four but which gives
5-X - 18 for other Xs, try Y =
-(X>4)-(SQR(X)) - (X< =4)_
(5-X -18). This type of technique ex
ecutes more quickly than a lot of
If ... Thens. You can transplant this
technique into many programming
situations.
• Here's a partial answer to the chal
lenge question of having the computer
determine the highest of three numbers
A,B, and C:

M = -A... (A>BANDA>C) -B... (B>AAND
B>C) -C.(C>A AND C>B).

I. (A& -B)OR(B& -A)
2. «A & -B)OR B)&«A & -B)OR -A)

(distributive law of OR over AND)
J. «A OR B)&( - B OR B))&«A OR -A)&( -AOR -B))

(distr. law of OR over AND, twice)
4. «A OR B)& 1 ) & ( I & ( - A OR - B))

(law of complementarity)
5. (A OR B) & (- A OR - B)

(law of ANDing with I)
6. (A OR B) & NOT( A AND B )

(DeMorgan's Law)

Table 6
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This works unless all three inputs
match. Fix the formula without us
ing If.
• As a final challenge, use logical
algebra to prove that (A XOR B) XOR
B = A by using the formulas given for
XOR and simplifying the left side until
it equals A.•

Jeffrey Myers (2/0 Park Ave.,
Hillsboro, OH 45/33) has taught high
school mathematics for /2 years.



SOFTWARE APPLE SOFTWARE COMPUTERS

Th!OR£~HE1§!!~P
420-438 Rutherford Ave., Dept. M1A, Charlestown, Massachusetts 02129

DISK DRIVES

NEW! mM PC SOFTWARE NEW!

$129.00
$139.00
$149.00
$199.00
$299.00
$249.00

CALL
$295.00
$225.00

$85.00

$495.00
$679.00
$595.00
$779.00
$969.00

$485.00
$265.00
$569.00
$359.00

$2395.00
$2749.00
$2395.00
$1850.00
$2099.00
$1850.00

$539.00
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

$329.00
$135.00
$140.00
$179.00
$189.00
$359.00
$105.00
$339.00

$829.00
$349.00
$179.00
$189.00
$149.00
$159.00

v100

TERMINALS

ADDS Viewpoint
Zenith Z·19
Televideo 910
Televideo 925
Televideo 950

Prentice Star Modem
Novation Cat Modem
Novation D-CAT
Novation AUTO-GAT
Novation APPLE CAT
Hayes Smart Modem
Smart Modem 1200
Hayes Micro-Modem
Hayes Chronograph
Signalman Mark I

MONITORS

PRINTERS

NEC 7710 Serial
NEC 7720 KSR
NEC 7730 Parallel
NEC 3510 Serial
NEC 3520
NEC 3530 Parallel
NEC 8023 Dot Matrix loocps
Epson MX-8Q
Epson MX-8QFT
Epson MX·1oo
IDS Micro Prism
IDS Prism 80
IDS Prism 132
Okidata Microiine 80
Okidala Microline 82A
Okidata Microline 83A
OKidata Microline 84
Datasouth 180 cps

AmdeK 13" Color
Sanyo 9" B & W
Sanyo 9" Green
Sanyo 12" B & W
Sanyo 12'" Green
Sanyo 13" Color
Zenith 12" Green
Zenith 13" Color
Electrohome 13" HI-RES

Color Monitor
Electrohome 13" Color
Electrohome 12" B&W
Electrohome 12" Green
Electrohome 9" B&W
Eleclrohome 9" Green

TELECOMMUNICATIONS

SPECIAL OF THE MONTH
IDS MICRO PRISM

Dot Matrix - correspondence
quality 110 CPS

Dot Plot Graphics CALL

CALIFORNIA COMPUTER SYSTEM
Mainframe 2200a
Z-80 CPU 2810a
64K RAM 2065
Floppy Controller 2422a
ZENITH
Z-8948K CALL
Z·90 64K CALL
Z-loo CALL
Call For Prices On The Complete Zenith Line
CASIO FX702P Pocket Computer $179.00
Sanyo MBC 1000 64K CALL
Call For Prices On Complete Sanyo Computer Line

$17.50

$28.00
$26.95
$39.00
$24.95
$29.95
$29.95
$32.00
$45.00
$24.95
$24.95
$15.99
$15.99
$23.95
$24.95

$219.00
$129.00
$169.00
$199.00
$115.00

$75.00
$169.00

$199.00
$79.00

$199.00
$169.00
$199.oo
$259.00
$239.00

$99.00
$225.00
$249.00
$319.00
$159.00
$199.00
$125.00
$259.00

$49.00
$49.00

$139.00
$159.00
$229.00
575.00

$229.00
$259.00
$299.00

$139.00
$149.00

$199.00
$89.00

$149.00
$199.00
$189.00

RAM

ADVANCED LOGIC
Add-Ram 16K Card
Z-Card CP/M for the Apple II
Smarterm 80 Column Board w/Soflswitch
Z-80 Card by Microsoft
16K Card by Microsoft
32K Card by Saturn
Keyboard Enhancer II by Videx
Videoterm by Videx
Game Paddles by TG
Joystick by TG
Numeric Keypad by Keyboard Co
ALF 9 Voice Board
ALF 3 Voice Board
System Saver by Kensington
Versacard by Prometheus
Microbuffer 1l16K w/graphics
Microbuffer 11 32K w/graphics
APPLE INTERFACE CARDS BY CCS
Serial Asynch. #7710
centronics #7729
Call for other CCS cards

16K Ram Kit for Apple II; TRS80
200 nano seconds. 4116 chips

Dealer (National/Interna
tional) Inquiries Invited.
Send for FREE catalogue

APPLE ACCESORIES

MICROPRQ
Wordstar
Mailmerge
Spellstar
DataStar
CalcStar
VISICORP
VisiCalc
VisiTerm
VisiOex
VisiPlot
VisiFile
VisiSchedule
VisiTrend/Plot
MISCELLANEOUS
Micro Courier
SCreen Director
Executive Briefing System
Supercalc
Personal Filing System
PFS Report Writer
Word Handler
ENTERTAINMENT
Beer Run
Zork 1.11
Deadline
Chop Lifter
Cannonball Blitz
Knights of Diamonds
Midnight Magic
Wizardry
Tuesday Morning Quarterback
Crush, Crumble & Chomp
Datestones of Ryn
Morloc's Tower
Snack Attack
Star Blazer

$39.00
$49.00
$45.00
$55.00
$26.95
536.00
$26.95
$36.00
$21.95

$435.00
$49.00

$579.00
$629.00
$699.00
$249.00

$289.00
$149.00
$319.00

$199.00
$199.00
$229.00
$229.00

$229.00
$289.00
$139.00

5239.00

$239.00
$ 89.00

$359.00
$239.00
5199.00
$199.00

$349.00
$369.00
5499.00
$695.00

5595.00
$599.00

64K Card by Microsoft
Joystick by T & G
128K Card
192K Card
256K Card
Combo Card by Apparat
Call for more IBM PC add-ons

DISKETi'ES

IBM PC ACCESSORIES

Maxell 5'/. single side
MaxeH 8 single side
Maxell 5,/. double side
Maxell 8 double side
BASF 5'/_
BASF 8
Verbatim 5'/_
Verbatim 8
Wabash 5'1.

•

INFORMATION UNLIMITED
Easy Writer
Easy Speller
Easy Filer
VISICORP
Visicalc 256K
VisiDex
VisiFile
VisiTrendNisiPlol
MICROPRO
Wordstar
MISCELLANEOUS
Supercalc by Sorcim
Superwriter by Sorcim
Home Accountant Plus
ENTERTAINMENT
Deadline $39.00
Temple of Apshai $29.00
Curse of Rs $15.99
Call For More IBM Software And Accessories

For fast delivery. send certified checks, money
orders. or call to arrange direct bank wire
fransfers. Personal or company checks require
one to three weeks to clear, All prices are
mail order only and are subject to change
without notice, Call for shipping charges.

eel 100 for the lAS·SO Modell
5'/.40 track $299.00
eel 189 for the Zenith Z-89
5'/. 40 track $379.00
CORVUS 5M with Mirror $3089.00
CORVUS 10M with Mirror $4489.00
CORVUS 20M with Mirror $5389.00
CORVUS Interfaces CALL
RANA SYSTEMS add-on Disc Drive for the Apple II
Elite One 40 Track CALL
Elite Controller CALL
Elite Two 80 Track CALL
Elite Three 80 Track double-sided CALL

MICROPRO
Wordslsr
Mailmerge
Customization Noles
Spellstar
Datastar
Calcslar
MICROSOFT
Basic Interpreter
Basic Compiler
Fortran 80
Cobol 80
DATA BASE
FMS80
dBase II

Hours 9 AM - 9 PM (EST) Mon.-Fri. (Sat. till 6)
Technical information call 617/242-3361

.... See List of Advertisers on Page 563

TWX- 710-348-1796 Massachusetts Residents call 617/242-3361
Massachusetts Residents add 5% Sales Tax
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HARDWARE

Permanent Sound
by Richard C. McGarvey

Until Richard put a permanent audio amplifier
into his CRT case, his desk was a tangle of
wires. Now you can be more organized, too.

REMOTE POT

Fig. I. Wire Sel-up Between POL wid PC Board
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this stage. You will need at least four
colors of light-gauge wire.

On the rear of the completed poten
tiometer are two connection points
(Fig. I). These are the on/off switch
connections. Cut two lengths of red
wire long enough to reach ftom the pot
to the amplifier board; 10 inches
should be long enough. Connect one
wire to each of the rear connect points
and solder.

Next, cut three wires of different
colors the same length as the red switch
wires. Attach one of these wires to each
contact on the pot and solder. Twist or
braid these wires into a cable for neat
ness. Leave an inch or so unbraided on
each wire; strip the insulation from
their ends and set it aside.

Now open the amplifier case. The
PC board is small and can be removed
by removing one screw, the volume
knob, and the jack nuts on the outside
of the case. Save the parts for later use.
Remove the speaker also. It is fastened
with a screw and gumRtype glue.
Remove the screw and carefully pry
away the speaker.

For the next step, the power hook
up, you have two options. To use a
9-volt battery, extend the power wires
through a hole in the back of the CRT
and mount a battery clip to hold the
battery. This will make battery chang
ing simple.

The Key Box

Model I

permanent audio amplifier.
The modification should take only 30

minutes or so. Even the inexperienced
hobbyist can easily make the installa
tion. Read the instructions before start
ing and be sure you have all the parts
and tools ready before you begin.

On Being Careful

The CRT casing is made of soft
plastic. Drilling into plastic can be
troublesome, so make a pilot hole us
ing a very fine drill bit. Increase bit
sizes in small increments until you get
the correct hole size. It would be better
to use a hand drill or a drill bit held in a
pair of vise-grip pliers rather than a
power drill.

Be sure you have correctly located
all holes to be drilled bejore drilling.
Check and double check before you
drill. You cannot undrill a hole.

You will be working inside a tv set.
High-voltage residue can cause serious
electric shock. Picture tubes are fragile
and can cause serious injury if they im
plode. Be careful!

Assembly

Assemble the potentiometer and
potentiometer switch as indicated On

the package backs. These components
will be your remote on/off and volume
controls. Color coding is important at

4 _SWITCH
WIRE

SWITCH 2
WIRE-

,...- --- - -- ------,
: / '\ I
I ~ AMP. I
I I 5 PC I
I 2 4 BOARO I
I 3 IL --!

With two TRS-80s on one desk and
all the associated clutter, I was getting
tired of having the jumble of wires
needed to hook up my amplifier for the
sound effects that come with many of
my games and other programs. It was
only after opening my CRT that I
realized there is more than enough
room inside the computer's casing for a



Pholo I. Completed installarion. Notice the centered control knob directly below rhe Radio Shack
logo; the black speaker grating for covering speaker holes; and the marked audio and power jacks on
the casing's right side.

Phoro 2. Opened casing. PC board is loeared at lower-left with the power jack just below thar. The
speaker is to the left of the video tube with the partially mounted pot above.

80 Micro, Anniversary 1983 • 187

clamp the pot by the shaft for cutting
and not by the pot itself.

Decide where you want to connect
the amplifier PC board, and drill a
small pilot hole for one of the jacks.
On the outside of the CRT, place the
PC board on the side of the CRT

through the other side of the mounting
bracket. Do not install the screw yet.
Extend the pot far enough away from
the front of the CRT so the knob does
not scrape when turned. Mark this spot
on the pot shaft. Remove the pot and
cut the shaft at the mark. Be sure to

Installation

The easiest location for the pot
on/off switch is on the same side of the
CRT casing as the amplifier. This re
quires drilling one hole.

To install the pot with the knbb on
the front of the CRT (Photo I), open
the CRT back carefully. Don't worry if
the inside of your TRS-80 looks dif
ferent than mine (Photo 2); there are
different versions.

First, drill the pilot hole for the pot
shaft from the outside. Drill exactly
between the S and the - in TRS-80. This
will neatly center the control knob.
Continue to enlarge the hole until the
pot shaft fits through.

Now cut a rectangular piece of
plastic from the amplifier casing that
will span the hole on the inside of the
CRT. This piece will be used to mount
the pot (Fig. 2). Drill a hole in the piece
large enough to fit the pot shaft and
thread. Put the washer and nut on the
pot and mount it securely to the plastic
piece.

Insert the pot shaft through the CRT
casing hole so the plastic mounting
piece is !lush with the inside of the cas
ing. Using a small drill bit, drill a hole
through one side of the mounting piece
and into the casing. Be sure the drilled
hole is slightly smaller than the screws
you removed from the PC board and
speaker. You will use these screws to
mount the pot to the casing.

Screw the mounting piece and pot in
place. Make sure the pot shaft is
centered, and then drill the hole

I use a power supply. The amplifier
is designed to handle 9 volts de. I can
handle up to 15 volts without burning
or as little as 5 volts de. In either case,
you will have to extend the wires.

Extending the Wires

You will have.to extend the wires at
two locations: between the PC board
and power connect point and between
the PC board and speaker. It is better
to replace the wires rather than to
splice on extra.

To do this, cut wires long enough to
reach from the intended PC board
location to the speaker and power con
nect. Next, unsolder one end of a wire
to be extended and solder the longer
wire in its place. Then unsolder the
other end of the short wire and solder
the other end of the replacement wire
in its place. Do this until all four wires
have been extended. Again, twist the
wires for neatness. I f you remove all
the wires at once, you will most likcly
forget where they belong.



AUDltl-.
POWER : N

Photo 3. Close-up of Labeled Jacks

l-SK-ohm potentiometer 271-1714 $1.09
I-Potentiometer switch 271-1740 $0.69
I-Amplifier 200mW 277·1008 $11.95
I-Knob (sold two per pack) 274-414 $1.39
I-Phone jack. Size is dependent on power input plug. Check with yOUf local RS store for the
proper jack. If you use a 9-vol[ bauery instead of the power supply you can get a baueryclip in
stead of the jack. Note the installation instructions for the particulars.

Table I. The parIS listed are Radio Shock. bur moy be substituted with any brand.

1-1/4 inch nut driver to remove rear of video
Assorted drill bits ranging from very fine to 112 inch
Hand drill or locking pliers
I-Small common screwdriver
I-Very small cross point screwdriver
Light gauge wire (four colors): Shielded wire is nOI necessary
Pencil-slyle soldering iron Oow watt)
Solder

Table 2. Tool List
casing so the jacks are pointing down
with one jack centered over the pilot
hole. Mark the location ofthe center of
the second jack and drill that pilot
hole. Enlarge the holes until the jacks
fit through. Do not install the PC
board yet.

If you are going to use an external
power supply, decide on a location for
the jack that will prevent confusion
between jacks. I placed mine centered
below the PC jacks (Photos 2 and 3).
Drill this hole as the others. Be certain it
is not too close to the PC board.

Now select the location for the
speaker and drill four holes from the
inside for sound to pass through. In
side the CRT, just below the installed
pot, is a good location for the speaker
(Photo 2). The holes can be covered in
front with a black or silver grating
(Photo I). Do not mount the speaker at

this time.
Once you are certain everything fits,

remove the parts and prepare to con
nect the pot. Set the PC board so its
soldered connections are facing you
(Fig. I). Solder one of the red switch
wires to the first.point. Solder the other
red switch wire to the fifth point. Make
sure the installed pot is in the off posi
tion. If you want, carefully bend back
the switch contact to prevent acciden
tally turning the power on. Solder the
remaining three wires from the remote
pot to their corresponding points on
the installed pot.

Now for the lest. Connect power
and audio input, and run a sound pro
gram. Turn the remote pot on and in-

crease the volume. If the volume starts
out loud and decreases or stays at one
level, switch the second and fourth
wires. The center wire should always
be the center wire. If all checks out, in
stall the system in the CRT casing and
put on your finishing touches, such as
jack labels.

That's all there is to it. Now you
have sound in your unit where it
belongs.

Oh, Something Else

People have asked how to get clear
photos from the video display (Photo
I). The procedure uses a flash and un
timed shutter speed.

Set the camera on a tripod angled

C & S Electronics Mart Ltd. ~alft R·491

32 E. Main Street. Milan. Michigan 48160 Telephone (313) 439-1400 - 439-1508

26-1061 ro.·tndd 1114K I.A'\'.I 5650.00

26-1062~'odclllI16KlA-\·.11 805.00
26-1065 Modclll148K 1disk 1660.00
26-1066 Mod. III 48K 2 disklRS-2J2 2050.00
26·4002 64K Model 11 1disk 2995.00
26·3001 ColorComp. 4K lA-v. 1 300.00
26-1002 ColorComp. 16K L:v. II ext. 450.00
26-JOOJ Culor Comp, HK l.e\'. 11 ext. 590.00
26·J022 O-Dri\'t, for C,C, 520.00

26·J02J I-J Drives for c.c. 340.00
26-5000 Vide"Iexl 4K 320.00
26-5001 VidcOIe1l:116K 420.00
26-3501 Po~:kt'l Compo 135.00
26·3503 huerface 26.00

26·J505 Prilllerflnterlat:e 115.00
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We '-ViU match err beal any price in the United Slates.

,.-136

Colter

48 K 2 disk driv~ 40 Irat:k
48 K 2 disklRS-2J2
48 K 2 disktSO tr3t:k
48 K 2diskt801racktR8-232

Primers

Cornel Prinlcr

Smilh Corona TP·I
Line Primer V
Cltoh8510
Line Prinler VI
Line Printer VII
Line I'rimer VIII
Daisy Wheclll
Qukk Printer
Quick Printer 11
Plouer

$1800.00
1875.00
1950.00
2025.00

340.00
695.00

1595.00
700.00
950.00
280.00
670.00

1675.00
275.00
170.00

1320.00



against flash rebounding on the CRT.
Shoot as you would a normal flash
shot, but hold the shutter open for 10,
20, and 30 seconds. The flash exposes
the casing while the extended exposure
burns in the screen contents without
significantly darkening the rest of the
photo.

Use a cable release when taking long
exposures to prevent accidental move-

ment.
I also use a green screen and a Radio

Shack anti-glare screen. The screens
prevent room light reflection.•

Richard McGarvey is a police offi
cer with a degree in psychology. He
lives at 221 Hirschfield Drive, Wil
liamsville, NY /422/.

TRS-SO MODEL II
SCRIPSIT USERS

KEY WORD INDEX

(KWIX)

Alphabetically lists every KEY WORD from
the SCRlPSIT document(s) you select. Up
to 100 documents from multiple diskettes
may be indexed together.

~~XISTING
~IAL OPENING

r---'---,.-------~-----'-'\_ ~g~~;
o 0

L pOT MOUNT
MADE FROM
AMP. CASE

PICTURE TUBE
(CRT)

DIAL OPENING·

SPEAKER CAN
BE MOUNTED
HERE

KWIX uses a "Non-Key-Word" dictionary
file to eliminate common words, then
produces a sorted listing of KEY WORDS,
with document and page reference
numbers.

KWIX also has a "Key Word in Context"
capability. Key Words may be listed alone,
or centered in 80 or 132 characters of
context.

KWIX is FAST and EASY TO USE. All disk
output files are "packed" to provide max~

imum indexing capacity and speed.

Requires a 2~disk Model II and SCRIPSIT.

Complete documentation included
...... 540.DO

TRS-SO MODEL II USERS
TRSDOS REVEALED!

Fig. 2. CRT Casing with Back Removed

EXTERIOR OF
CRT CASING
(RIGHT SIDE)

AUDIO JACK }

~==:J PC BOARD

AMPliFIER
PC BOARD
INSTALLED

TRSDOS 2.0 MEMORY MAP

Complete address/function map of
Model II TRSDOS (OOOO-27FF). Identi
fies system subroutines, fables and
status indicators. Many useful patches
included. . $15.00

MOD II DISASSEMBLER

Produces an assembly language source
code listing, with LABELS and CROSS
REFERENCE, from any machine code
program in memory. ASCII data areas
translated, NOT listed as instructions!
Contains a "search" mode and many
other special features.

Requires a l-disk ModeJ II (64K)

CRT
CASING
FRONT-

------SECOND PILOT HOLE

Complete documentation included
............ $4S.DO

SPECIAL OFFER

Use the TRSDOS Memory Map, Dis
assembler, and your own ideas to
"customize" your operating system.
TRSDOS Map and Disassembler

............ $SO.DO

·-$-HOLE FOR OPTIONAL
POWER INPUT

SKYLINE SOfTWARE
Suite 2411 South

3705 S. George Mason Dr.
Falls Church, Va. 22041

... 279

Fig. 3. CRT Casing Right Side Exterior

..... See List of Advertisers on Page 563

TRS·80. TRSDOS and SCRIPSI Tare 1fddemark~of Tandy Corp.
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Android Picture Gallery
by M. K. Cook

6

6

5

2

5

3

9
6

q

6
2

2

8
5

8
5

7
4
1

7

4
1

('~NDRO I D GALLERY

TURN NUMBER

CAN BE COMF'LETED IN

TURN NUMBER

ENTER NUMBER

CAN BE COMPLETED IN 10

ENTER NLjMBER -

side-effect of reversing the nearby
frames. The curator of the android gal
lery, therefore, has a puzzling task when
he comes to clear the gallery to make
way for the next exhibition.

Also, all the android portraits must
be in frames, not suspended in space as
the duster sometimes leaves them, be
fore a new exhibition can be opened.
The problematic duster means an ex
tended training period is needed for an
droid curators. To save on dusters, a
computer simulation was written and
has been mysteriously transferred to

Figure I

as simple as they could be. An example
is the anti-android duster used to clean
the frames for the next exhibition. The
duster removes the old android picture
from the frame but has the annoying

r----...~~~~.,-----. CLEAR THE GALLERY

The Key Box

Model I or III
16K, 32K RAM
Cassette or Disk Basic

H ere's a new game for you! It seems that there
are no humanoids left on the planet Rehabul.
Who will take over dusting the art gallery?

Long ago the planet of Rehabul was
inhabited by a humanoid species that,
as it grew in sophistication. developed
androids to help with the more mun
dane tasks. But once they had enough
androids for the mundane tasks, a lot of
android engineers were out of work.

This so alarmed the government that
it gave large grants to the industry to
keep it going and help it develop even
better andriods to perform more inter
esting tasks.

Then, as more and more of the civili
zation's tasks were taken over by the an
driods the humanoid species went into a
decline. Robbed of all the interesting
tasks, they lost their zest for life and did
nothing. So a million years of evolution
came to naught, and the humanoids be
came extinct.

Unfortunately, nobody notified the
androids, who continued mechanically
about their daily duties: composing son
nets, acting in plays, and painting.
Where there are painters there must be
galleries and exhibitions, the National
Android Gallery being one of the most
famous.

As a legacy of the long-since extinct
humanoid species, things are not always

Figure 2
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earth via a crossed telephone line. So,
you have the opportunity to train as an
android curator as you play Android
Gallery.

Android Gallery was written for a
TRS-80 Model I computer using cas
sette or Disk Basic. It is two games in
one-the clearing of the gallery and the
setting up of an exhibition. In either
mode you can let the computer set up
your starting positions. in which case
you are lold the minimum number of
duster applications needed to complete
the task. Or you can set up the positions
yourself.

To use the duster on a frame, press
the key corresponding to that frame. It
is the same layout as the numeric key
board, but you can only use the duster
on a frame, or a space, that is occupied
with an android portrait.

Once you've sorted this out, you are
left with the puzzle of organizing the
gallery. The appearance and disappear
ance of the androids is accompanied by
audio Lones whose frequency corre
sponds to the frame number and dura
tion, depending on whether the android
portrait is appearing or disappearing.
This allows the more adventurous read
er to play the game blindfolded. (You
could create a position where you could
not possibly win, in which case you will
be told.)

You might like to work out exactly
how the program works and add more
starting positions, not forgetting to in
clude the minimum number of turns in
which the puzzle can be completed. You
might also like to tackle a program to
solve the puzzle.

To test the program, enter the follow
ing initial conditions: For the simple
game, set the Androids at 2, 5, 7, 8, 9
and play 5, 7, 9 to win.

For the full game, set the Androids at
4, 5, 6 and set frames at 1,2, 3,4, 6, 7,
8, 9; then play 6, 4, 5 to win.

Only try this if you're having trouble
getting the program entered, since it
might tell you something about the op
eration of the anti-android duster.

To adjust the program for Disk
Basic, change the value in line 50. The
accompanying diagrams are screen
dumps of the game made by an MX-80
printer. One illustrates the simple game
Clear the Gallery, and the other, the
more complex, full game of Android
Gallery.•

M. K. Cook's address is 8 Fairhill,
Helmshore Rossendale, Lancasler, BB4
45 Y, England.

Program Listing

5 lANDROID PICTURE GALLERY BY M.K.COOK G8HBR
IIJ CLS
2£1 CLEAR 1000
3£1 DEFINT A-Z
40 01" PA(9,4) ,FG$(1,31) ,SG${l5)
50 BA=B 10 FOR DISK BASIC 1 FOR LEVEL ii
60 RANDOM
70 FOR A-I TO 9
89 READ FT(A)
99 NEXT
100 PRINTCHR$(23) :PRINT:PRINTSTRING$(32,42);
110 FOR A-I TO 9
120 READ RT(A)
130 NEXT
14£1 PRINT·.· ANDROID PICTURE GALLERY •• ";
15£1 PRINTSTRING$(32,42)
160 PRINT:PRINT:PRINT"OO YOU WANT THE RULES? -;
170 FOR A-I TO 31
18£1 READ FG$(0,A) ,FG$(l,A)
190 NEXT
200 FOR A=1 TO 15
210 READ SGE (AI
220 NEXT
230 A$=INKEY$:IF A$s"- THEN 239
249 PRINTA$
250 IF A$<>"Y· THEN 39£1
260 PRINTCHR$(28)
27£1 PRINT@256,
28£1 PRINT-YOU ARE THE CURATOR OF THE ANDROID GALLERY"
290 PRINT"IN THE SIMPLE GAME YOU HAVE TO - -
3BB PRINT"CLEAR THE GALLERY READY FOR THE EXHIBITION"
310 PRINT"YOU DO THIS BY USING YOUR ANTI-ANDROID DUSTER"
32£1 PRINT"THIS WILL CLEAR AN OCCUPIED FRAME BUT UNFORTUNATELY"
33£1 PRINT"FRAMES NEAR BY WILL BE 'REVERSED"
34£1 PRINT"CORNER - CENTER - ~DDLE OF ROW ----- EACH PRODUCE A
"
359 PRINT"DIFFERENT (BUT CONSISTENT) PATTERN OF CHANGE AND SOUND

369 PRINT"IN THE FULL GAME YOU HAVE TO GET ALL THE GIVEN FRAMES
OCCUPIED"
379 PRINT"BY HAPPY ANDROIDS (THEY'RE NOT HAPPY OUT OF A FRAME)."

38£1 PRINT"TYPING A 'Q' WILL QUIT THE CURRENT GAME AND START A NE
W ONE-
39£1 PRINT"TYPE S FOR THE SIMPLE GAME ":PRINT"ANY KEY FOR THE FUL
L VERSION "i
4£1£1 G$=INKEY$:IF G$="" THEN 4£1£1
41£1 PRINTG$
42£1 IF A$="Y M THEN 469
439 PRINT"DO YOU WANT TO ENTER YOUR OWN ":PRINT"STARTING POSITIO
NS ? ";
44£1 DA$sINKEY$:IF DA$="" THEN 449
450 PRINTDA$;
469 'SET UP FACE STRING
470 PRINT- OK"
480 FOR N=e TO 7
490 F$(N)=-"
500 FOR Nl=1 TO 8
51£1 READ T
520 rE(NI-rE(NI+cHRE(TI
53B NEXT Nl,N
54B FOR N-l TO 9
551 FOR N1-1 TO 4
560 READ PA(N,Nl)
570 NEXT Nl,N
589 BL$-STRING$(35,·A-)
599 A=PEEK(VARPTR{BL$) +2) :B=PEEK(VARPTR(BL$) +1)
609 ADI=A*256+B
619 IF ADI>32768 THEN C9=ADl-65536 ELSE C9=ADI
620 IF BA=0 THEN DEFUSRl=C9:CMD·T· ELSE POKE 16527,A:POKE 16526,
B
639 FOR A=C9 TO C9+29
640 READ '1': POK~ (A),T
650 NEXT
660 CLS
670 IF DA$<>·Y· THEN 860
680 FOR N-l TO 9:BC(N)=0:NEXT
690 PRINTCHR$(23) ;·TYPE IN ANDROID POSITIONS·
700 PRINT·TYPE X WHEN FINISHED·
710 PRINT:PRINT:PRINT"ANDROIDS AT -";
720 GOSUB 2130
730 IF A$-"X· THEN 750
740 BC(N)=I: GOTO 720
750 FOR N=l TO 9

I.t,WlIl/mlll/lIUn
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COMPLETED IN ·:TT$:

7 8 9 n::p=p+64
4 5 6 n::p=p+64
1 2 3 -::P=P+128
THEN PRINT@P,·CAN BE

Lis[;nx ("Onl;"'''!!;

760 BF(N)=l
770 NEXT N
78." CLS
790 IF G$=nS" THEN 1090
8~0 FOR N=l TO 9:BF(N)=0:NEXT N
810 PRINTCHR$(23) ; "ENTER FRAME POSITIONS":PRINTnTYPE X WHEN FINI
SHED":P.KINT
820 PRINT"FRAMES ARE AT _ ";
830 GOSUB 2130
840 IF A$=·X· THEN CLS:GOTO 1090
850 BF(N)=l:GOTO 830
860 NA=1:NF=0
870 FOR N=l TO 9
880 BC(N)=0:BF(N)=0
890 NEXT
900 IF G$="S" THEN A$=SG$(RND(15)): TT$=RIGHT$(A$,2): GOSUB 2080

: GOSUB 2200 : GOTO 1010
910 C=RND(31)
920 A$=FG$ (1,C)
930 TT$=RIGHT$(A$,2)
949 GOSUB 2080
950 FOR N=l TO 9
960 BF(N)=BC(N)
970 NEXT
980 FOR A=l TO 9:BC{A)=9:NEXT
990 A$=FG$(0,Cl+" n
1000 GOSUB 2080
1010 FOR N=l TO RND(4)
1020 FOR A=l TO 9
1030 TF(RT(A»=BF(A):TC(RT(A»=BC(A)
1040 NEXT
1050 FOR A=l TO 9
1060 BC(A)=TC(A):BF(A)=TF(A)
1070 NEXT
1080 NEXT
1090 TN=0
1100 FOR F=l TO 9
1110 IF BF(F)=l THEN GOSUB 1740
1120 NEXT F
1130 FOR F=l TO 9
1140 IF BC(F)=l THEN GOSUB 1848
11513 NEXT F
1160 P=3~

1170 IF G$=nSn THEN PRINT@p,nCLEAR THE GALLERY-; ELSE PRINT@p,nA
NDROID GALLERy n :
1180 P=P+128
1190 PRINT@P,·
1200 PRINT@p,n
1210 PRINT@p,n
1220 IF DA$Onyn
12313 P=P+128
1240 PRINT@p,nTURN NUMBER n:TN::p=P+128
1250 PRINT@p,nENTER NUMBER - n::p=p+64
1260 A$=INKEY$:IF A$=nn THEN 1260
1270 TN=TN+l
12813 IF A$=nOn THEN 660
1290 F=VAL(A$)
1300 PRINT@6~4,A$:

Lisflnx cuntlnued
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cg I U\lin)i. continued

19,137910,258,12346789 3,357,159 8,1,37 4
13579 9,1 6,13789 5,2468 4,135 5,1234678 4,138 5
2 9,137 4,~ 5,123456789 5,159 3,37 6,1289 8,12358 3
131,179,147,131,131,163,179,131
128,176,144,128,128,160,176,128
176,181,176,176,176,176,186,176
191,189,191,183,187,191,190,191
191,181,179,179,179,179,186,191
176,176,176,1ge,189,176,176,176
191,181,188,188,188,188,186,191
176,176,186,176,176,181,176,176
2,4,~,e,I,3,0,0,2,5,6,0

0,1,7,0,2,8,4,6,3,9,e,0
4,5,~,0,7,9,0,0,5,6,8,0

205,127,10,14,1,219,255,203,119,32,2,203,217,6
100,0,16,253,121,238,3
211,255,79,43,124,181,32,24e,201

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

1908 PRINT@L,F$(3):
1910 L=L+64
1928 IF BF(F)=l THEN PRINT@L,F$(4):ELSE PRINT@L,F$(6):
1938 L=L+64
1948 PRINT@L,F$(5):
1958 POKE(C9+14),FT(F)
1~68 IF BA=8 THEN X=USR1(111) ELSE X=USR(III)
1971 RETURN
1988 GOSUB 1611
1998 GOSUB 1678
2888 IF FP=1 THEN PRINT@L,STRING$(8,131): ELSE PRINT@L,STRING$(8
,128):
2818 FOR N=l TO 4
2828 L=L+64
2838 PRINT@L,STRING$(8,128):
2848 NEXT N
2858 POKE(C9+14);FT(F)
2868 IF BA=8 THEN X=USRl(288) ELSE X=USR(281}
2878 RE'nJRN
2888 L=LEN(A$)-2
2898 FOR A=l TO L
2188 BC(VAL(MID$(A$,A,l»)=1
2118 NEXT
2121 RE'nJRN
2138 A$=INKEY$:IF A$=·· THEN 2138
2148 IF A$=·X- THEN RE'IURN
215& N=VAL(A$)
2168 IF N>6 THEN N=N-6 : GOTO 2188
2178 IP N<4 THEN N=N+6
2188 PRINTA$:·,·:
2198 RE'nJRN
2288 FOR A=1 TO 9
221& BP (A) =1
2228 NEXT
2238 RE'l'ORN
2248 DATA 68,78,88,98,181,111,128,138,148,3,6,9,2,5,8,1,4,7
2258 DATA 1,2345678913,1346,789 5,25,12345618,25,134678911
2268 DATA 3,159 3,134679,124579 6,124,3678918,5,1234678911,456,1
2311,1379,5 9,9,1 8,12346789,5 5,2,5 8,12358,12346789 7
2270 DATA 5,2 4,5,1379 9,2,1345618911,5,46 7,258,2468 7,19,1 6,8
,1238 7,1,36789 8,124,3618910,19,37 8,5,19 7,5,456 8,258,134679
9
2280
2290
2300
2310
2320
2330
2340
2350
236"
2370
2380
2390
2400
2410
2420
2430
2440

1310 PRINT@562,TN;
1320 IF F>6 THEN F:F-6 : GOTO 1340
1330 IF F<4 THEN F=F+6
1340 IF BC(F):0 THEN 1260
1350 C=F
1360 BC(F)=0:GOSUB 1980
1370 FOR N2=1 TO 4
1380 F=PA{C,N2)
1390 IF F=0 THEN 1410
1400 IF BC{F)=0 THEN BC(F)=l:GOSUB 1840 ELSE BC(F)=B:GOSUB 1989
1410 NEXT N2
1420 ET=l:AC=l
1430 FOR N=l TO 9
1440 IF BC(N)<>BF(N) THEN ET=0
1450 IF BC(N)=i THEN AC=0
1460 NEXT N
1470 IF AC=l AND G$<>·S· THEN 1590
1480 IF AC=l AND G$=·S· THEN 1500
1490 IF ET=0 THEN 1260
1500 PRINT@806,-THAT'S IT 11 -;
1510 PRINT@934,-HIT KEY FOR NEW GAME-;
1520 FOR A=9 TO 1 STEP -1
1530 POKE(C9+14) ,FT(A)
1540 IF BA=0 THEN X=USR1(150) ELSE X=USR(158)
1550 FOR Al=i TO 30:NEXT
1560 NEXT
1570 A$=INKEY$:IF A$=-- THEN 1570
1580 GOTO 660
1590 PRINT@806,-YOU CAN'T WIN NOW-;
1600 GOTO 1510
1610 TC=F:TR=1
1620 IF TC<4 THEN 1650
1630 TC=TC-3:TR=TR+l
1640 GOTO 1620
1650 TC=TC-l:TR=TR-l
1660 RETURN
1670 X=(12*TC)+1
1680 IF TC=2 THEN x=x+l
1698 Y=64*(TR*5)+1
1781 L=X+Y
1718 X=(TC*24)+12:Y=TR*15
1721 PP=POINT(X,Y){2
1738 RETURN
1748 GOSUB 1611
1758 X1=TC*25:X2=TC*25+22
1768 FOR Y=TR*15 TO TR*15+15
1778 SET(X1,Y):SET(X1+1,Y):SET(X2,Y):SET(X2+1,Y)
1788 NEX'!' Y
1798 Y1=TR*15:Y2=TR*15+15
1888 FOR X=TC*25 TO TC*25+22
1818 SET(X,Yl):SET(X,Y2)
1828 NEXT X
1838 RETURN
1848 GOSUB 1618
1858 GOSUB1678
18btJ IP FP=l THEN PRINT@L,F'$(O):ELSE PRINT@L,F$(l):
1870 L=L+64
1888 IF BF(F)=l THEN PRINT@L,F$(2).ELSE PRINT@L,F$(7):
1890 L=L+64
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:=..-__• Use of this product in the shower is not recommended by the publisher.

containing

PLUS

THE FIRST 3D
STEREOSCOPIC COLOR
COMPUTER GRAPHIC

Pli.:ast.: allow 6-N wi,.·~'ks for delin'ry.

Operators are standing by (during business hours, of course).
MasterCard and Visa accepted. (American Express. too.)

• all new articles & programs.
::::.... over 500 pages of the same high 80 MICRO quality.

• dozens of games and programs for your computer.
• exclusive articles by well-known authors.
• the most in-depth coverage of the Color Computer yet.
• tutorials on having peripherals and software.
• page after page of Christmas specials from 80's advertisers.
• a 3-year 80 MICRO index-annotated and cross-referenced.

~t
~~ 3 in '831 ~' ,
d to celebrate we've published a special

ANNIVERSARY ISSUE,

This amazingly versatile Anniversary Issue can go anywhere' with
~~~~ you. Fits easily in your briefcase or your purse. Lies flat in your

knapsack. Rolls up to fit snugly in your glove compartment. Stores
on any bookshelf. Looks great on any coffee table.
You can also get the amazing Special Edition LOAD 80 Companion to
the Anniversary Issue. All those games and programs, just waiting for
you to load. No more keyboarding. No more debugging. No more
hassles.
You'd expect special editions of this quality to cost you hundreds of
dollars. (Well, maybe dozens.) But for a limited time only, you can get
the 80 MICRO ANNIVERSARY ISSUE for only $5.95. That's
right-$5.95. And the LOAD 80 Companion is just $9.95 for cassette
$19.95 for floppy disk.
Note: This is an extra issue and will not be included as part of your
regular subscription. So call today and order your very own
Anniversary Issue and LOAD 80 Companion. Or give them as gifts.
Just fill in the attached reply cards and drop them in the mail. Or call
toll free-I-800-258-5473.

10§OOo2@S~~473 Call today!

That's
That number again

That's



TECHNIQUE

Using DEFFN
by Ralph Rideout

Figure I

TB$~"TITLE NAME": TB%~FNTB%(TB$):PRINTTAB(TB%):TB$
TN$~"TITLENAME": TN% ~FNTB%(TN$):PRINTTAB(TN%):TN$
TN$ ~ "TITLE NAME" : PRINTTAB(FNTB'I.(TN$)):TN$
TN$~"T1TLE NAME": PRINT@O+FNTB%(TN$),TN$

The DEFFN statement lets you create your own
functions. Using the DEFFN statement sim
plifies your programming and saves memory.

The DEFFN function is a powerful
Disk Basic statement. The TRSDOS
Disk Basic manual defines the DEFFN
statement as "(It) lets you create your
own implicit functions." Don't look for
your tattered calculus text yet! An im
plicit function is a variable defined by
an equation or set of equations. For ex
ample, consider the following equation:

f(X)~A+B

The variable X is defined as the sum
of A and B. Since A and B can take on

any values in determining the value of
X, the equation is an implicit function
of X (f[Xl). If the above equation read
X = I + 2, it is obvious that the value
of X must be three. In this case, X is
defined by the explicit function I + 2.

The expression following the DEFFN
is implicit because it is in a general
algebraic form. For example, the above
equation in the DEFFN expression
would appear as follows:

DEFFNX(A,B) ~ A + B

Here the X variable is defined as the
sum of A and B. In mathematical
terms, X is the dependent variable
while A and B are the independent
variables. Since A and B occur within
the parentheses, they are called argu
ments. Once the DEFFN expression is
coded within a program, it can be
evoked (called) by the statement
FNX(A,B).

The expression is evaluated based on
the current values of the arguments (A
and B) within the program at the mo
ment the function is initiated. For ex
ample, if A and B were 1.24 and 2.34,
respectively, the FNX(A,B) would re
turn the value 3.58, the sum of the
arguments. The variable names (A and
B) used as arguments are not assigned
exclusively to the function; you don't
have to use the same variables in call
ing the DEFFN statement. To add the
variables X2 and HH together using
the DEFFN expression, simply insert
them as the arguments. For example,
the statement FNX(X2,HH) returns
the sum of X2 and HH. The arguments
serve only as a means of passing values
to the expression for evaluation.

Using the DEFFN statement in nu
merical expressions can simplify your
programming by eliminating repeti
tious equations, thereby saving pre
cious memory. There are other ap-

10B MN$=wJANFEBMARAPRMAYJUNJULAUGSEPOCTNOVDEC n

110 DEFFNDT$(M%,D%,Y%)=MID$(MN$,M%+«M%-1)*2) ,3)+CHR$(47)+STRING
$ {3-LEN (STR$ (0%) ) r 48) +RIGHT$ (STR$ (0%) ,LEN (STR$ (0%) ) -1) +CHR$ (47) +
RIGHT$(STR$(Y%) ,2)
120 INPUTnENTER MONTH NUMBER n;M%
130 IF M%<l OR M%>12 THEN 120
140 INPUT-ENTER DAY NUMBER WiDt
150 IF 0%<1 OR 0%>31 THEN 140
160 INPUT-ENTER YEAR NUMBER "lY%
170 IF Y%<10 OR Y%>=100 THEN 160
180 DATE$=FNDT${M%,D%,Y%)

Program Listing
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MENLO SYSTEMS
3190 EI Camino Real, Sulle 221

Palo Alto, CA 94306, Tel. (415) 856-0727
....524

A picture is worth a thousand words.
AUTOPLOT can tell your story with strik
ing graphics. Plot functions or tabulated
data automatically in minutes. A few
keystrokes select from many options,
such as plot size, grid o.....erlay, continuous
curves and/or separate marks, mUltiple
curves, linear or log plots, numeric
integration or differentiation, .

PRINTER GRAPHICS FOR EPSON

month input to the appropriate month
name. This is accomplished through
the MID$ statement. Here, the month
number (MOJo) must be used to cal
culate the proper character position in
the MN$. The computation is done in
the expression MOJo +«MOJo-I)*2). For
example, if the month number is eight
(AUG) the result of the calculation
would be 8 + «8 - I)*2) or 22. The 22nd
position of MN$ is where the month
letters AUG begin. The third argument
of the MID$ statement (numeral 3)
returns the three characters beginning
with the 22nd position, namely AUG,
the desired month name.

Once the month name has been eval
uated, the next step is to get the slash
mark separating the month name from
the day number. The program con
catenates (links together) the month
letters with CHR$(47), the character
code for a slash. The result is AUG/.

Since the desired format (MMM/
DD/Yy) requires a day number with
two characters, a single digit, such as 5,
must become 05. A two-digit day re
mains unchanged. The Basic state
ments STRING$, LEN, STR$, and
RIGHT$ perform the day evaluation.

.......$69.50

. ......$79.50

...............$99.50

,.''''',..
"SUMMARY: All in all, AUTOPLOT is a superlative
program in ils advertised form. It is extremely easy to
use and well documented and provides Model I or til
owners with capabilities they only dreamt of before.

Ill)

100

TRS·SO, CGp·l1S: TM of Talldy Corp. M)(·80. GRAFTRAX, TM of EPSON Inc.

Please add $3.00 for shipping and handling
CA residents please add 6% sales tax
Phone orders, VISA and MASTERCARD welcome

AUTOPLOT will work with:
• TRSDOS, DOSPLUS, NEWOOS, NEWDOS80 or LDOS
• EPSON MX·80 or MX·100 with GRAPFTRAX·80 or

GRAFTRAX·Plus

From the review in INFOWORLD (7/12/82, p. 41)

AUTOPLOT lor TRS·BO
(MOdel I or III with 48k, 1 disk drive)
on disk with 40 page manuaL. ..

AUTOPLOT lor LNW·BO
(-+ Hi-Res video graphics) .

NEW: AUTOPLOT for CGp·llS
Color Graphics Printer.

this string for converting the numerical
month entry into its alphabetic name.
The final date format we seek is
MMM/DD/YY. The string operations
defining the final date (DT$) are com
puted based on the desired format
from left to right, starting with the
month. The formatting is accom
plished with the use of several impor
tant nasic string statements: MID$,
CHR$, STRING$, LEN, STR$, and
RIGHT$. In the DEFFN statement, I
have chosen the arguments MOJo (in
teger month number), DOJo (integer day
number), and YOJo (integer year num
ber last two digits).

Take note of the data-entry lines
(120-170). I have inserted validation
checks on the month number, day
number, and year number that are
entered. This is a precaution to avoid
an error message. It is also a good pro
gramming technique.

To see how the DEFFN function
works, let's take '.'\ example through
the process. Let', choose the date
8/5/82 or AUG/05/82. Since the
desired final date format is MMM/
DD/YY, the first DEFFN statement
operation converts the numerical

DEFFNTB'Io(X$) ~ 32 - LEN(X$)/2

[n the above statement variable
TB'7o is the integer tab position to be
computed from the string variable X$
(the title). The LEN statement returns
the length of the string. The length is
then divided by two and subtracted
from 32. For example, if a title has 40
characters, the above function returns
a tab position of 12 where the title
(when printed) is centered on the video
screen. Any valid Basic string variable
name can be passed to the function via
the X$ argument.

There are several methods to center a
title. [ use the four samples shown in
Fig. I. All four samples produce the
same result. The choice is a matter of in-
dividual style or specific application . .--------------------------------
The above example is only one of the
many uses I've found for the DEFFN
function in string manipulations. The
extent of its uses depends on your
specific program requirements, but the
following example may give you better
insight into its power.

Formatting a Date

Many programs require date entries
as part of filing information. The
DEFFN function lets you create a date
format with little programming effort.
This is very important if you are work
ing with random direct access files
where a proper format is required by a
specific number of bytes for a disk buf
fer. A date format may be defined for
eight bytes of storage: MM/DD/YY.
This numerical date format is very
popular. Oftentimes, however, you
need to have a date in a format that in
cludes the name of the month
(AUG/05/82) instead of its numerical
counterpart. Although this is a more
readable format, entering the month
name and slashes many times can
become tedious. The Program Listing
shows how the DEFFN function can
solve the problem.

Variable MN$ (line 100) is assigned
the first three letters of each month.
The DEFFN statement in line I IO uses

DEFFN Strings

My first application of the DEFFN
statement for string operations was a
rather simple one: centering titles on
the video display. The following state
ment computes the print tab position
at which a title is centered.

plications of the DEFFN function. The
statement can be used for string ma
nipulation as well.

... See List of Advertisers on Page 563 80 Micro, Anniversary 1983 • 197



In the STRING$ statement the numeri
cal day (D"Io) is converted to a string
(STR$[D"Io]) so it can be manipulated.
Then subtract the length of the day
string (LEN[STR[D"IoJ]) from three to
determine whether to insert a zero be
fore a single-digit day (OS). The value
48 in the last STRING$ position is the
character code for a zero.

Subtract the length of the day string
from three because, under the condi
tions of the program, the maximum
length of any string day number is
three. All numbers in the computer
have a space preceding the actual value
that is reserved for a negative sign, if
the number is negative. Therefore, a
single-digit number is actually two
characters long when converted to a
string by the STR$ statement, while a
two-digit number is three characters
long.

For the single-digit day, the
STRING$ statement returns one zero.
For the two-digit day, the number of
zeros returned is zero or a null string,
so no zeros will be placed before the
day string.

The next statement, RlGHT$[STR$
[D"Io],LEN[STR$[D"Io]J - 1], links the

day number to the date. The statement
ret urns a one-character string of a
single-digit day and a two-character
string of a two-digit day, beginning
with the rightmost character. Starting
at the right character position elim
inates the first left position, which is
reserved for the sign. A slash character
(CHR$[47]) is then added before the
year is concatenated. The date format
at this point is AUG/OS/.

The last statement converts the year
number to a string and links the last two
characters from the right (the year
number) to the date. AB stated above,
the right characters are taken because the
fIrst blank position is reserved for the
sign. Mter the year is added the fmal
result is AUG/OS/82.

Line 180 is where the DEFFN is
evoked, passing the numerical date en
tries (M"Io, 0"10, and Y"Io) to the func
tion, and assigning the formatted date
(MMM/DD/YY) to the string variable
DATE$.

DEFFN Function Advantages

Although the date format DEFFN
statement is complicated, it dem
onstrates what you can do with one line

of code that would otherwise require
many lines of program statements to
achieve the same objective. In the dem
onstration program presented here,
only three numerical entries are re
quired for inputting a date. Without
the DEFFN statement, the same date
format took IS lines of code in myoId
program. I saved nearly 500 bytes of
memory!

Another important advantage is pro
gram documentation. DefIning fre
quently used variable routines in the
DEFFN statement allows you and others
to follow your program's logic flow with
greater understanding. This is important
when you are writing programs for
others. Written instructions are clearer
because the DEFFN functions are
almost self-explanatory. You need not
use as many remark statements within
the program, thus avoiding longer execu
tion times. Using DEFFN functions also
improves your programming technique
and gives your fmal work a professional
appearance.•

Ralph Rideout (3/01 Morningside
Drive, Raleigh, NC 27601) is a self
employed chemist.
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WHILE TRYING TO AVOID YOUR NASTY ZEICHTY PASS. THE COMPUTER HAS A HORCE OF AL.IEN "BUGS", 111«1 YOU
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For the player who enjoys suspense..
You'll encounter the forces of black
magic in this spooky adventure.

CASSETTE (16K) .. $19.95

I;
. , I '

I.'" 'J)J :.

Wl1e tGluck §unctum

....--_......iiiiiiiiiii........................ MARK DATA PRODUCTS
23802 BARQUILLA, MISSION VIEJO, CA 92691 • (714) 768-1551

GE. \J.....~'"",51 ~1' GU'" P ~,J;- ~ 1.-\'0";

~ff\C\~\E. ~~ 0"'" ~~ ....:::;;o-- au'" ,",~\I.-\I'I/~ ~..-...
l"o C\,,\\" e '~I~ ...~ §; "; 01'1 I / t+ItI\'" 0 I. ~~~.... '" G'<;. _NEW!-, lOf'~- ~tt! ~~,,;'<;.'O";~I.-~€.- /'----.

O\..- ....J! ::;~ ~ '" au'" l.-e ~~~~ .... '<;.I'IQ~o ~ ~pace I
~ ~~.... 'O""'='J .-L-

;.-9~~~ ~ #faiders _ ~
~~ G Not jUs~:~~:~~rt~~~:dne:~st;~:~:~e

C ~'" ~ great action, great sound, you'll love it!!

I\..,.~ ~ ..< CASSETTE (16K) .... $24.95
~ * /~ DISK':;:K) .... $2995

~ A new super hi-res space game. ~.~~
Wave after wave of alien attackers. ~~~ ~

each one a different and unique challenge IV.. ,fii:J:.~. Outsmart the

to your skills. ~~I:'creatures that pursue
CASSETTE (16K) ... $24.95 .. you as you hunt for
DISC (32K) ... $29.95 treasure in a maze of

cave passages. Lots of
colors and sounds'

CASSETTE (16K) $2495

DISC (32K) ... $29.95 ~I\~S

~~, G~\"j' .. ';'

We pay shipping on all orders in the continental U.S. and Canada. Overseas add $3.00. California residents
please add 6% sales tax. We are always looking for quality machine language programs. Contact us for details.

MASTER CHARGE OR VISA ACCEPTED ....241

.... See List of Advertisers on Page 563 80 Micro, Anniversary 1983 • 199



GAMES

CATEGORIES
by Glenn Collura

I
f you're tired of fighting space creatures,
Categories may be for you. You can play it
without your 80, but this program adds spice.

Caution! This game may be habit
forming. No, it's not the latest offering
from Atari. In fact it's not an arcade
type game. You don't even need a
computer to play this game.

What Is It?

Categories can be played by any
number of people. All you need is a
pencil and a piece of paper for each

Variable Name Description
A$ Alphabet
8$ Categories
Cl Category 1
C2 Category 2
C3 Category 3
C4 Category 4
C5 Category 5
E$ Input Variable
1$ Input Variable
M Minutes
N One-Second Timer
P Print Flag
Q Prim Loop CoutHer
R I First Letter
RZ Second LeIter
R3 Third Letter
R4 Fourth Letter
S Seconds
T Misc. For ... Next Loop
X Graphics Variable
Y Graphics Variable
Z Number of Game Sheets

Table J. Variable List

player. To start off, each player di
vides his paper into 20 squares as
shown in Fig. I. There are four col
umns and five rows. Each player then
chooses a category (or categories, de
pending on the number of players) to
enter onto the game sheet.

For example, you could use types of
automobiles or the names of cities.
Enter the categories on the left side of

TF:EES

Ei<:PLOF-:ERS

GAr'tE::.

the game sheet corresponding to the
five rows. After the categories have
been chosen, four letters are chosen,
one for each column on the game
sheet. Once this is done you are ready
to play the game.

How to Play

The object of the game is to find four
words for each category, one word
starting with each of the four different

The Key Box

Models I & III
16K or 32K RAM
Cassette or Disk Basic

"

Figure J
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=======================================================================
8

lelters, in an allotted time period. If one
of your categories was names of cities,
you would enter the names of four cities
each starting with the corresponding let-

limit is reached, or until one player fills
in his entire sheet before the five
minutes is up. There will be times when
there is no answer for a particular
category/letter combination.

Scoring is very simple. Each correct
answer scores one point. Any wrong
answer or empty square counts as no
point. The person receiving the highest
score is the winner for that round. Since

K

KALAMAZOO

o

OKLAHOMA
CITY

D

DENVER

ter for that column. Refer to Fig. 2 for a
completed game sheet.

Each player continues to fill in his
game sheet until the five-minute time

3OSTONCITIES

DISC JOCKEYS
BILLY
BASS

GAR,
DEE

KID
LEO

=======================================================================

r'lUS I ClANS

HOBBIES

JEFF
:lEeK

.l:lASEJALL

AL
DIMEOLA

DRAG
RACING

SMUGGlE:
OTIS

iI.B.
KING

Ki'HTTING

"The object of the game is
to find four words for each
category, one word starting

with each of the four
different letters . .. "

Figure 2

=======================================================================

FOR THE SIMSIM, INC.

A~
214 North Main 51.. Natick. Massachusetts 0]760 U.s.A.

(Lakewood Office Park: Junction of Routes 9 & 27)

~301

<S 2> CONTR...OL DATAklm---.'II

QRTP Quality Leader ill Flexible Disks

Limited Period Offer: 12 Disks/PackS' - 5\\" SSISD .. S21.50

-~~x~ 5Yz" SS/DD S28.00
8" SS/DD S28.50
8" SSIDD .. $34.50

IN COMPUTER SYSTEMS Dealers Inquiricj,'/lIl'itcd

1-800-3434090 In Massachusetts: Call collect (617) 655-6415

r PARENTSI Want '0 STIMULATE your LET T.C.L SHOW YOU HOWIIchild's LEAaNING?
All 'aOGIAMS HAVE IUN KID·, "AlENT, AND 'DUCATOI TlSTlD~

I'nSONALlZlD A.B.C. (COM'UTl SIT ONLY ON DISK)

~
A.lPH ....U: Child , •• ,.."41 to HI. In.. OI"'"ICS

LASIC MATH: l ••''''''e ,. ADD .. SUITa ... CT through (ounll...

c.oUNTING: Uf•• O......HI(S 10 '.'r.....' "........ rt

5U • 5PELL-1T
Oh,lo)'1 01.'"lC5 to r.pr•••"' • wonl. child • :z: ,,,<c,,, ",'"",)',.. In ,hi. _,dJ If wr.... th. cor... ' ........ flo.....

A APH9 T • 9. '35

TEACHING CLOCK
BASIC MAtH 114.95

DISK UERSJOI'I r Ut>ll JI'IG .. 4.95
Th. lu.. wo)' ,. LlAIN Tim. A.9.C. rS[l1134.~5

rLOCK • 9.95
SP LL J I 134.95 , I_'...dod C lor, 124. ~5 k "E,.;CLOSL fOUq CHILU'S I'IAME ,

"Av'. '11'1 (Our ... , JONI'I NElO ~RJI[ uS I'1'1T8l T.C.E. PROGRAM5 INC.
oil rFlN HE! P ; I';.~ I i,':S,J:, P.o..OJl 2477

Gol'herlb"ril,MD. 20179US-IO'COLOR COMPUTER EDUCATOR $l.SO I,~'~a (301) "33141

~38g

CARTOON CHARACTERS .3ULLWINKLE =
DAFFY

DUCK
onIE :::
COLONEY :::

KING
LEONARDO

there can be many correct answers for
certain category/letter combinations, it
is up to the players to check all answers
and decide whether or not they are cor
rect. The easiest way to do this is to start
with the first category and the first letter
and read the answer out loud. When all
players have read their answers for that
row, you can continue to the next, and
so on through the entire game sheet. A
game may consist of as many rounds as
the players decide upon.

Why Use a Computer?

My wife and I have played this game
for hours on end. It seems that after a
few games we have a hard time thinking
of categories to use. The microcomput
er solves this problem quite easily.

I put as many categories as we could
think of into the computer and then let
the program generate five random cate
gories and four random letters for each
game. This also solves the problem of
people choosing categories that they are
more familiar with than are the other
players. By randomly picking four let
ters of the alphabet, the computer
prevents players from choosing letters
that they know can be used with certain
categories.

The computer also acts as a time
keeper, notifying you when the time
limit has expired. The last feature I add
ed was the game-sheet printout option.
The computer generates the game sheets
for you if you have a printer. The pro
gram can be used without a printer,
however. The main advantage of the
printout option is that you can print any
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Program Listing

SAT·
Krelfs CoDege Board

SAY-
Preparation Seri..

NEW FOR
'82

number of game sheets at your con
venience and have them available
whenever you get the urge to play.

About lhe Program

The remark statements in the listing
should point out any routines that you
may want to modify. You may delete
the remark statements without affecting
program operation.

The first section of the program
prints the instructions. The main pro
gram starts at line 1000. It checks for

duplicates after each category and let
ter are chosen.

You may have to adjust line 2090 to
ensure an accurate timer. If the five
minute timer seems slow, use a number
less than 476. If it runs fast use a num
ber greater than 476.

Line 4000 keeps the time display in an
orderly format. The first statement in
this line, PRINT@ 5D,M": D," makes
sure that four minutes and nine seconds
appears as 4:09 rather than 4: 9. The
TRS-8D always leaves a leading blank

PRESS ENTER TO SEE DIAGRAM"

U~'lin8 CQnlinul'$

CATEGORY 11 IS SPORTS,
F G H •

WOULD LOOK SOMETHING L

IS A GAME PLAYED BY TWO OR
OF PAPER DIVIDED INTO 20 WQ
YOUR TRS-80 PRINT THE GAME

1 CLEAR100,DIMA$(25) ,8$(100)
2 RANDOM
3 DEFINTM,P,S,T,X,Y
10 REM ***** CATEGORIES *****

* BY *
** GLENN COLLURA JR **
****** 03/01/80 ******

11 REM VERSION 2.0 03/12/82
100 CLS:PRINT@20,·C ATE G 0 R I E S-
110 PRINT:PRINT:INPUTwWOULD YOU LIKE INSTRUCTIONS-iIS
120 IFLEPT$(I$,1)=wN wTHEN600
150 CLS:PRINT:PRINT:PRINT-CATEGORIES
MORE PEOPLE. IT IS PLAYEDON A PIECE
UARES. YOU HAVE THE OPTIONOF LETTING
SHEET FOR YOU.
155 PRINT:PRINT-IF YOU DO NOT HAVE A PSINTER, OR IF YOU WISH TO
MAKE UP YOUR OWNGAME SHEETS, FOLLOW MY INSTRUCTIONS.-
160 PRINT:PRINTwYOUR SHEET OF PAPER SHOULD BE DIVIDED INTO 20 SQ
UARES AS SHOWN:-
170 PRINT:PRINT:INPUT"
;£$
189 GOSUB5000
190 PRINT@256,·CATEGORY"i:PRINT@384,"CATEGORY"i:PRINT@576,RCATEG
ORY" i
200 PRINT@704,RCATEGORYRi:PR1NT@832,RCATEGORY·i
210 PRINT@78,"LETTER";:PRINT@89,"LETTERRi:PRINT@100,"LETTER·;:PR
INT@111,RLETTER";
220 PRINT@0,·PRESS ENTER TO CONTINUE·;:INPUTE$;
230 CLS:PRINT:PRINTRFOR EACH GAME THE COMPUTER WILL GENERATE 5 R
ANDOM CATEGORIES ANDFOWR RANDOM LETTERS. THE OBJECT OF THE GAME

IS TO PUT A WORD INEACH COLUMN STARTING WITH THE LETTER FOR THA
TROW.
240 PRINT:PRINT·LETS SAY FOR EXAMPLE THAT

AND YOUR FOUR RANDOM LETTERS ARE B
250 PRINT:PRINT"THE TOP ROW OF YOUR SHEET
IKE TIHS: R;
255 FORT=lT0450p:NEXT
260 FORX=2TOl13:FORYE 33T040STEP7
270 SET(X,Y) :NEXTY:NEXTX
280 FORX=25TOlI3STEP22:FORY=33T040
290 SET(X,Y) :NEXTY:NEXTX
295 PRINT@657,RB";:PRINT@667,RF R;:PRINT@678,RG";:PRINT@690,"H";
300 PRINT@769,"SPORTS";:PRINT@782,RBASEBALL";:PRINT@793,"FOOTBAL
L";:PRINT@806,"GOLF";:PRINT@816,nHOCKEy n;
310 PRINT@980,"PRESS ENTER TO CONTIN]E"i:INPUTE$
320 CLS:PRINT"THE OBJECT OF THE GAME IS TO FILL IN ALL OF THE SO
UARES. THERE IS A FIVE MINUTE TIME LIMIT PER GAME. IF ANY PLAYE
R FILLS IN ALLTHE CATEGORIES BEFORE FIVE MINUTES, THE GAME IS OV
ER.
330 PRINT:PRINT"YOU SCORE ONE POINT FOR EACH CORRECT ANSWER. IT

IS UP TO YOU TOCHECK FOR CORRECT ANSWERS, SINCE TLERE CAN BE M
ANY DIFFERENT ANSWERS FOR EACH QUESTION. ANY EMPTY SQUARE COUN
TS AS A WRONG ANSWER (NO POINTS). ";
335 PRINT-THERE MAY BE TIMES WHEN THERE IS NO ANSWER FOR A CERT
QIN LETTER. (EX. A COLOR WITH THE LETTER X.)
340 PRINT:PRINT·FOR YOUR CONVENIENCE, THE TIME LEFT WILL BE,DIS
PLAYED IN THE UPPER RIGHT HAND CORNER OF THE SCREEN.
350 PRINT"PRESS I 1 I TO REVIEW THE INSTRUCTIONS,

OR I 2 I TO START PLAYING.-
355 I$=INKEY$:IFI$···THEN355ELSEIFI$=·I"THEN150
360 IFI$<>-2·THEN350
600 pu0:Z=0:INPUT RWOULD YOU LIKE TO PRINT GAME SHEETS·;I$:IFLEFT
$(I$,I)="Y"THENP=l
610 IFP=lTHENINPUT"HOW MANY SHEETSR;Z

~ .. ', Selt,_"t Co<o "U "ll l,t,(", ',Pe1 .,:" '"~ ~ ~I!

[m''''t ["m,~"oon 8cwd '7 'Ill! EO"''''O''l'' 1""'"1 ~~
~'I'II '\ tlol_ , .... Pl)jltl 01 '7OC1vm to l"t [ 15

o"IClrm".\ ol,t,oolt Com~ UltP 'I"d, CorP ecmmodnhO
o.~,t" Rnev(~ l'o'p IBM _I,., Coop

PROGRAMS _~_'LA8LE fOR THE 1115-80 APPLE" Pll &AIARI::=: ~ YS rPSor:!tll\l 'dd ..,1P1 t,. [ii]

'" 51

ALSO AVAILABLE
Time Traveler I Odyssey In Time
Co_mpetencV/Proflclency Series

Pythagoras and the Dragon
Isaac Ind F. G. Newton I Micro Deutsch

Super Star Baseball / Sword of Zedek
Krell Game Pack

CALL FOR OETAILS AND PRICES

KREIS
SOFTWARE CORR

11lr~ oil t1W iI1 rI .dllUbf1Nl ct1tfItll/f1tIfJ
1XZO Srony BrvaIl Ro.cl' Stony B__ NY 1119)

hllphonl SHPS1S13i

A COMPREHENSIVE PREPARATION
PACKAGE I 30 PROGRAMS

1. Diagnostic analysis
2. Prescription of individual study plans
3. Coverage 01 all SAT- skills
•. Unlimited drill and practice
5. SAT- Enm QUlstion simu~tor

6. AM qUlstions in SAT- format Ind ill
SAT- ditticutty ltvel

7. InstanUnlOtls ans••n. explanations
Ind scoring lor problems

8. Workstttet generation and ptrtormuci
monitoring· (optional)

9, A comploto .-.l 1!lI""JOl1lIflI sys_
(optlon.l)

10, S~ ins1nH:1ion in portinonIlllIIh.
verbal & tlSt taking skills· (optional)

KnIll's uniq.. iogi:al design pIMlos~
ized instruction tor each student according to_ual_s,
Krill's CoUege Board SAP 81/82 Prep.
Series hu demonstrated a mean com·
binld malh and verbal scor. inerus. of
more Ihan 100 points by using saphis
Ileattd drill & practice t~chniqulS alone.
This n•• siries is much expanded and
updated. In addition ntra cost options
are now available to provide worksheet
generation, record management, and
systematic instruction in all math and
verbal areas tested by the SAT-.

All Vluions 01 Krell College Board SAT
Preparation Series provide answers,
txplanattans and instantaneous raw scor
ing. Standard package $299.95
APPLE, ATARI, COMMODORE, CP/M, IBM.

AND RADIO SHACK·
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His secrets are exposed
in this new, super book,

ALIEN DEFENSE

NEW from Larry Ashmun!
t

The book contains
1, COMPLETE SOURCE CODE LISTING of Alien Defense
(Moo III tape version),
2, Details of one approach to game writing.
3. Explains some of the more complicated routines,
4. You are informed of the concept behind the

~/ structure of the routines.

'~i;>~~~ - N~~~~ ~e~o~~tL~:e,,;~~!ne
- - -- --~ If you write in Machine language; if you have

~~ thought of writing a Machine language game; if
___---!'- -• ~ you ever just wondered what a Machine language

-c.".._~:' .'. ~ '<Cc ' program looked like in its uncompiled form - This is
.~ '. - -- Your Book!

Regularly $2995 - INTRODUCTORY OFFER $24.95
Save $500 - Order Today

Offer Good thru Dec, 31, 1982

Other Fine Books Sold by Soft Sector Marketing, Inc.

$29.95 $22.50

.j UI;STnl/<
r,lf/!) \l<W flf (>WV:/?'

•

TRSDOS"
COMME:-ITJ:;n

Hdphl,,·fn.,,"" f,p

o;p,-,-;",,,',>.l """',h"i".'""";,,,;,

('...",,,,,',,,1",,,,
fv,di<J Shad,', ,>(w?t"':'W n.«>m

THS)}()S' M",-j 1/1
• PnYV "'''' u!I;',-,-p".''''·' {,k.,

"·'-,h {l d"'I'r".""!",,,
• ,,, "N- ~,,,,w <If If", !JUS ""ii.,

~~... SOFT SECTOR MARKETING,
~•• I NCO R P 0 RAT E 0

P,O Box 340 • Garden City, Michigan 48135
Order Line 800·521·6504

Michigan Orders & Questions 313-425-4020

Onoot. __ "'''' ..''''', .....,_,.''''",........ _''''','''''.,_,"'_.

$9.95

The Powe, 01 Vieleale"

, - DEALER INQUIRIES WELCOME-

...-See Ust of Advertisers on PJge 563 80 Micro, Anniversary 1983 • 205



I.I.Hlng COIllJnU('tf

999 REM MAIN ROUTINE
1~~~ FORX=lT025:READA$(X) :NEXT
10~9 REM PICK FOUR LETTERS
1010 Rl:RND (251
1~20 R2=RND(25) :IFR2=RITHEN1020
1030 R3=RND(25) :IFR3=R20RR3=RITHEN1030
1~35 R4=RND(25) :IFR4=R30RR4=R20RR4=RITHEN1035
1037 GOSUB5000
1040 PRINT@81,A$(Rl) ;:PRINT@92,A$(R2);:PRINT@103,A$(R3);:PRINT@1
14,A$(R4) ;
1045 PRINT@0,wHERE ARE YOUR LETTERS FOR THIS ROUND";
1050 FORX=lT088:READB$(X) :NEXT
1059 REM PICK FIVE CATEGORIES
1060 Cl:RND(00)
1070 C2=RND(80) :IFC2=CITHEN1070
1~80 C3=RND(80) :IFC3=C20RC3=CITHEN1080
1090 C4:RND(80) :IFC4=C30RC4=C20RC4=CITHEN1090
1095 C5=RND(80) :IFC5:C40RC5=C30RC5=C20RC5=CITHEN1095
1~97 FORT=lT02000:NEXT
1099 PRINT@0,wHERE ARE YOUR CATEGORIES w;
2000 PRINT@256,B$(Cl);:PRINT@384,B$(C2) ;:PRINT@576,B$(C3);:PRINT
@704,B$(C4);:PRINT@832,B$(CS);
2005 IFP=lTHENGOSUB6000
2010 FORX=lT03000:NEXT:PRINT@0,"PRESS ANY KEY TO START w;
2015 PRINT@50,w5:00";
2020 I$=INKEY$:RESUMEI$=W"THEN2020
2059 REM FIVE MINUTE TIMER
2060 FORM=4T00STEP-l
2070 FORS=59T00STEP-l
2075 IFS<10GOT04000
2080 PRINT@50,M":";S;
2090 FORN=lT0476:NEXT: REM 1 SECOND TIMER
3a00 NEXTS
301~ NEXTM
3021:1 FORX=lT010:PRINT@0," TIME'S UP ";
3030 FORY=lT0600:NEXTY:PRINT@0," ";
3040 FORY=lT0300zNEXTY:NEXTX
3050 PRINT@0,"WOULD YOU LIKE TO PLAY ANOTHER GAME";:INPUTI$
3060 IFLEFT$(I$,1)="Y"THENRESTORE:GOT0600
3999 END
4000 PRINT@50,M": 0"RIGHT$(STR$(S) ,1); :GOT02090
4990 END
4999 REM DRAW BOARD
5000 CLS:FORX=25TOl13STEP22:FORY=3T044
5010 SET(X,Y) :NEXTY:NEXTX
5020 FORX=2T0113:FORY=9T044STEP7
5030 SET(X,Y) :NEXTY:NEXT1QDEFRETURN
5999 REM PRINT GAME SHEETS
60a0 IFPEEK(14312)<>63PRINT@960,"* •• PRINTER NOT READY * * .";
,GOT02010
6005 FORQ=lTOZ
6010 LPRINTSTRING$(71,"=W) :LPRINTTAB(22) w= Wi A$(R1);·

W;A$(R2);W ";A$(R3);· ";A$(R4);· =.:
LPRINTINSTR(71,·=") :GOSUB6500
6020 LPRINTB$(Cl)TAB(22)"=

=·:GOSUB6500:LPRINTSTRING$(71,w=") :GOSUB6500
6030 LPRINTB$(C2)TAB(22)"=

=":GOSUB6500:LPRINTSTRING$(71,"=·)CSAVEGOSUB6500
6040 LPRINTB$(C3)TAB(22)"=

=":GOSUB6500:LPRINTSTRING$(71,·=W) :GOSUB6500
6050 LPRINTB$(C4ITAB(22)"=

=w:GOSUB6500:LPRINTSTRING$(71,·=") :GOSUB6500
6060 LPRINTB$(C5)TAB(22)"=

:" :GOSUB6500: LPRINTSTRING$ (71, ":W) : LPRINTCHR$ (lCONT8) :N
EXTQ:RETURN
6500 FORT=lT02:LPRINTTAB(22)"= OUT

"'":NEXTT:RETURN
10000 DATA A,B,C,D,E,r,G,H,I,J,K,L,M,N,O,P,Q,R,S,T,U,V,W,Y,Z
10010 DATA ATHLETES,OCCUPATIONS,PRESIDENTS,COLOGNES,COLORS,TV SH
OWS,MOVIES,MAGAZINES,SONG TITLES,APPLIANCES,ACVORS,CITIES,MUSICA
L INSTRUMENTS,TOOLS,CAPITOL CITIES,COUNTRIES,STATES,PLANTS,FLOWE
RS,TREES
10020 DATA DOGS,FABRICS,ANIMALS,INVENTIONS,COMEDIANS,VEGETABLES,
FRUITS,CARS,MIXED DRINKS,TV DETECTIVES,HOBBIES,CANDIES,ICE CREAM

FLAVORS, BOOK TITLES,AUTHORS,MUSICIANS,LQKES,FICTIONAL HEROES,SP
ORTS, INSECTS
10030 DATA ACTRESSES,COSMETICS,CIGARETTES,NATIONALITIES,BIRDS,AN
ATOMY,TRANSPORTATION,KITCHEN UTENSILS,GAMES,SNAKES,SEX SYMBOLS (
M&F) ,MICROCOMPUTERS,CLOTHES,DRUGS,MOUNTAINS,MUSICAL GROUPS, RIVER
S,TRAFFIC SIGNS,PASTRIES,DONUTS
10040 DATA AUTO PARTS, STREETS, CARTOON CHARACTERS,GEMS,NEWSCASTER
S,DEODORANTS,EXPLORERS,SPICES,BOYS NAMES,GIRLS NAMES,TOYS,DISC J
OCKEYS,FOOTBALL PLAYERS, BASEBALL PLAYERS,BOXERS,POETS,POLITICIAN
S,ELECTRONIC COMPONENTS,BRIDGES,MINERALS
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fOI the sign of a number (+ or -).
RIGHT$ and STR$ suppress the lead
ing blank.

Line 6000 checks to see if the printer
is ready and prints an error message if it
is not. Lines 6005-6500 are the actual
print routine for the game sheets.

Line 10000 contains the data for each
letter of the alphabet. Lines 10010 and
up are the data statements containing
the categories.

Modifications

The routine to prim the game sheets
may be changed to suit your particular
printer. Another modification would
be an audible alert to signal the end of
a game.

In its present form the program con
tains 80 categories. These may be
changed if you have some categories
that you would like to use instead of the
ones already contained in the program.
If you add any categories to the ones

"In its present form
the program

contains 80 categories. "

already present. be sure to change line
1050 to correspond to the total number
of categories you have. If you go over
100 categories. be sure to change the
D1MB$ statement in line 1.

The method used to select the cate
gories is the RND function. There have
been numerous articles published deal
ing with generating "truly" random
numbcrs. Any of these methods could
be employed if you feel the selection of
categories is not random enough.

I am not really sure when or where
this game originated. I have heard that
President John F. Kennedy used to play
this game quite often when he was in of
fice. I would appreciate hearing from
any readers who could give me some
background on this game.

This game is a lot of fun to play and
has become quite addictive for more
than a few people I know. If you miss
your favorite tv show because you just
had to play one more round of Catego
ries, don't blame me!.

Glenn Collura, a Field Service En
gineer, enjoys fishing and playing the
guitar. He can be reached at 9615
Seminole Trail, Streetsboro, OH
44240.



BUSINESS I ~-7 -AI
o'fl\ The Ultimate in Mailing Packages
~ POSTMAN MASS MAILING SYSTEM

<1982 Alger Software. Distributed exclusively by Soft Sector Marketing. Inc.

Forthe serious businessman who hasas little as 100 name mailing list or200,000 names,
THERE IS ONLY ONE SYSTEM FOR YOU!

FEATURES OF THE NEW POSTMAN MASS MAILING SYSTEM

The Postman system(version2) is an almostCOfV1PLETE rewrite, rethink. redesign of the original POSTMAN. The manyfeaturesof the
new POSTMAN system are quickly outlined below::

MULTI· DRIVE - hve rnull..arve ope<oll(Wl IS possjbIe POSTMAN will S60fCh Oil dfrY9S 101'
OOClress IIle$ of'ld connect lhem togeftlef inl00ne bge file lor the ducotlOn 0111'101 session
Once POStMAN 1'\0$ Iound me dolO files on !he d!sl<.s. The operaTa -sees- I'J$I ONe
CO\ITlGUOUS sorted Il$t (I OOClreMeS the QPE!fO'lOf does not need to lell POSTMAN w1'len 10
-$W'Ildl- dmle!>01 monuollv -$WOp" !ieClonsof lhe dolo file lfl 000 QUI of the computet's
memory Thls 1$ the /ofeocT'oSt among The hiT of laofures because ollis IeloIJVeun~
among moollist hondlefs wrinen lor the JRS.80

LARGE USl SUPPORT - The mutl..dnV9operO'llOn alloWs the lISef toocce$5 0010 filesonAlL
configul9d drM;ls CONCLRR£NTLY (01 me SAME 1In"'le) IOf truly !orga moiling tists FlIeS oeed
nol be soctooned nto smollet' ..byto $ize" ChlJrlI(s, 10 filmlo memory

HAlO DISK SUPPORT - (HARD DISK POSTMAN oriv) The RJl.1 uh'ilOlon allhe $OOCe ana
soeed 01 lhe new hord dIsk drllleS IS possible WlIh POSTMAN For example. a 7 S megaDyle
dlYEl can be configured 10 noId almosl60.OCXJ labels. MullIPle hord dr.oes can be occesseci
CONCtJ?RENTLY alaWlng 2OO.OCXJ++ enlry maihng lISts

FORM UmR CAPABllITY- WiTh lhePurcnase of lheseoarolePOStRlTE prog.am. lheuser IS
pKlYiOed with on easy to use torm Iene< generaTor which I merge a generalIZed Iell9l
PfOOUCed lrom 0 word processIng sysTem(I e lAZYl,r'JRITER elc ). Wllh the norneand Oddless
",lorrnollOn "am The PQS[MAN MASS MA.llER daTa bose POSJV..IRITER OIlows tna user 10
"'sert ony held Irom 0 POSiMAN Iobel enTry anV'Wllere In the Ieller

MENU OPERATION -As you woulQ Ina reslauranl. choose your dInner trom a hsl(or MENU)
POSTMAN WIll allow you ro d~ecr ITS acTIOns by selecting from VO'IOUS menus lhOl II will
displcy A complete d,scu$SlOl"l 01 each menu IS presenled in the manual

INSERT - New nomos can be quickly aoded to your Iisl at or.y t;me The newodctesses are
placed ;nto Tho "Ie ,r. thelf proper SOfTed Ofd€!! elimlrlohng Ihe need lor a ~rate sort
ope.alion otter enlellng 0 stock of new hOmes POSTMAN""';II aHow the operalorTo entCI a
OOleh'· of labels wllhOuT returning 10 lhe control mer.u betv.Jeen each lobellnser1,an thus

sPe<3'dlrlQ entry and leducing the ogOfaVQtlon at extra rn8f1U ConTrof keysTrOkes

DELETE - Names con be lemoved at any time when they o.e no 10nQer neocled

EDIT - InformaTion in any namecntry can be quickly changed at will wiTh "word processor'·
ease A"transpolenr' cursor s,mply is moved to the label disployedon tnecompulerscreen
and correctIons ore Jusl typed ovcr thQexlstlng lobellfyou hoppenlochangeo fIeld which
isalse used os a sort KOV. POSlr\IIAN wllI~UTomotlcolly rT'lO'Iethe changed label to itsCOfr6(;1
POSlIOn ,n Ihe lIST 10 mainlaln thc sorted arrartgement of the Iobels

OVERLAY-When ,oenllCal cnonges are nee<:lecl on many odclesses. the OVERLAY leature
can make them wltn one keystrOke, lhe rleeded changes which are common ro many
lobelsare entered Into tna ,.overlay mesiC When you wish toopply These common changes
10 any label, one command will do il

SORT - Alrange your lisl In ony olphabelic or numerIC order The ord6<lng may use one Of
more I,ek:!s to control the sort Amocnlhe language heap sort assureslast execuTOf"l The sort
nee<! onlv be per10rmed once. rhe sorted IIs1 will sTay sorted ThlOUgh 011 subsequent
InsertlQrl$, deleh0l15. and changes 10 EllClsllng k:lDels NO NEED TO leave lne "'OSTMAN
program lOuse a separate program to sort yourdoto YourdoTo IS sorted qUICkly Orldofler
sort CompletIOn POSTMAN 1$ reooy lor you next command'

SPECIAL STREET ADDRESS SORT - for Ina user WITh many odcTresses on me some slfeel
PClSIMAN WlI sort your enffES by lhe house NUMBfR anergroupng ItlQSEl on 'he 50fTle sl'OOT
TogeThe< lOCOI CIty "~Is con be alJCldy sorted 10 ood post OftICe OSOOIChong

PURGE - Unwonted dUpioote oddfe5se!> can be '6fflO'Jl3oO hom your I,st QUTornoTlCaly Of
unoer operoTOf conTrol

SEARCH _ ArYv odOress lO.,our I,st con ba a Iy louno WIth lOST \eOfCn and POS,T,arUIlQ
~ Three diff8lenT~ of sec.cnes ore PfOYlOOd A·1osT SOOfch wn.eh uses a
I"OShlng TeelVl~, 0 5ele<::1Jve sequentlQf· searcn 101 lOoels wllh common lelds. and
"QUICIC POSltOf"lng USWlQ The III'$t or mop SOfT leld to gel vou ",10 lhegeoElloJ" bog po'" of
o IObei or 'iCQIJOflCe oIlaoels.

LAin PRINTING- One. a feworoO oddre5se'S"'vour IIslcan oepr~ledonslar>(SQroOf non.
STondClfd label sT Up TO 6 Iaoets across can De Dnnlod WIth a tormat YOU con eaSIly
conTIQI I'M:) user def,roble ATTN' lines are prOYIdCCl IOf any usa looels con 00 prlhled Irom
mony at >DST~s menus. search. edIT Of dunng IaOO ",sertOf"l

EFfiCIENCY - POSTMAN IS """rlTen in l"oe moCtlllle s natIVe Iang\.fOge 10 go'n lhe full
adVanTage ot the m1Crocompule(s speed EJCTenSlV9 use 01 program segmenTallon
reoucE!S the omounr of use RAM needed 10 hOla I~ program allOWlng a greaTer nurnoer
Iooots 10 be kepT", core. rosulflng In lasler aperol"", lllf>e used raullnes need only be
boughllnto mef'T'lOl'Y when rhev o,e needed and once rhrough wllh lhell las\(. release Theil
sooce bOCk to POSTMAN.

REPORT USTINGS - A special program 10 prOduce COlumnar hsT,ngs Of aOOress dolo rom
YOUf label daTa bose IS prOVIded You can eaSrly specIfy the ,ntOflnatoon to oe OI,nleel

DATA DISK MERGING-laoelscan De QUICkly Translenect 110m ana d.sk IOanolher wltn rna
PSlMCQGE OICQ"omcollooo trom 1he main POStMAN SYSTEM ~nu SOurce and desllnallQ(l
drives needeO no1 oe separale d'lve>. prompTs 10 excnonge d,\l(cltes.1 tnc some drove IS
used. are OIovidod

DATA DISK PREPARATION UTIUTY - Pfovldeel with >DSTMAN IS ThO DffiEP proglom wtlicl1
allows the user 10 prepare a floppy/nard disk tor use wllh POSTMAN Tn.s casy to usc uTIlity co n
be laid to orepore any polton or the ovolklble space on a dIsk

DATA INTEGRITY-Alld01o tronsfers TO the disk 1"6s0re mOde uSing specool wl,le cornmonds
which instructs 11'10 operating system to chOCk me valld'ty Of EACH Wille 10 tne diS.

DATA GUARD· - Is 0 speclOl progromrnir.g technique only offcred by Sott $eclor
Morket,1"loQ Inc If by cnonce your mach,flO resers while wrIting .nlormal,on rO Ine d.s!l you
onlV lose the InlormatlOn thelt you were Writing Your riles ore o~s pro'6(;ted Irom tne
oonger 01 loSIng aHtne work thoT you hove put in Ihol daV NO OlHER PROGRAM ON THE
I\M.RKEl OF~mS [HIS PROTECTION II you reset Wlln ANVOClDYS MAILING PACKAGE DUR NG
W1~IINGyou would destroy your ENTIRE dotad,sk Wacon I stap VOUI mocnlne r,om lalhng
but we can poteet yOUr 0010

Description
City, township. Village
State. province, territory
Zip code. zone. route
User definable f~ld

User definable field

Description ot Lobel Record Fields:
Length Name
15 City
5 State
Q Zip
2 Doto 1
5 Dota 2

Description
User defined printable field
last name of addressee
First name of addressee
Nome of company
Street address

Name
Code
Losl Nome
First Nome
Company
Address

Length
10
15
15
26
26

__--,.--,-..,."-=--...,......,,....,..._....,,....,=-::_,....,,IDEAL SYSTEML _--;::,-----,-_:-::::-::=-:::-----:-,-----;:-,....-
Mod III 48K 1-40 Track Drive. 2-80 Track Dual Headed Drives. Dosplus or LOOS Operating Systems

Gives space for over 11,())J names" 5 second overage nome insertion - time sorts all 11.(0) names in less than 4 minutes
. Special version to work on Dosplus 4 0 Hard DIsk operating system

- Overview Available-
The POSTMAN system requires Mod I or Mod III, 48K. 2 disk drives minimum.

Standard Version
Only $125.00

IP-DEALER :::QUIRIES WELCOME-

Standard Version with
POS1WRITER form letter writer

$175.00

•

For DOSPLUS Hard Disk4.0 Operating System
& Radio Shacks Hard Drive System

$225.00 vB'

~~... SOFT SECTOR MARKETING,
....... 1 NCO R P 0 RAT E 0

PO Box 340 • Garden City, Michigan 48135
Order Line 800-521-6504

Michigan Orders & Questions 313-425-4020

~ r::=l~ ~A~~~~T~,~~>'::'''l,',.]: '\':,:~t, '<r·'·]7':~'rdh~;~~~
_l-'"'::]I._f)'·H'1 Dfo~esS,_~J ...."" .. ,,""D·j ,',u(],,.', ~ tJ',Personal

Checks 'J. ;.",.j.,.). N' "",', "'0' C.O.D.
')I·l' 'I', ']1" ,'rl I,· I ,'r·",·" OJ! COSh ;;·n·', ~]'1'1 1. ,.,".' .~sl ,) ..V1 .;'~, ;.(1"''; 1,.1.

SHIPPING & HANDLING - Shipping Charges: '" "" j I'"' ,"')'·1 :.", ",.' :'1 '.' "". "'0
,1,t,,)I']I,·, I ,>t>." "w'',< , 1'",., "1·1"1 ":C(' VPO wlh'c"ISh,t-"'1 ""1']I··,·j r" ]'V' '1,..)·....· ['j, s'-",rrW:"Jfreighf
colleet Air Mall Shipping OuTS de 01 ~·.orth A·l·lVr (,] pi' .."" .. ,,"',':1 1',," ''''..1','' )1'1,,,,,,,1 '~:'1c ,)1
, ':J "IL lv"lpnv'n,'llt "N_ I t)() 1"lunc1(>:,1
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UTILITY

Number Your Program Listings
by Joe Edwards

H ere's a utility that will come in handy for
you Basic programmers-a machine-code routine
that numbers pages of multi-page listings.

This routine numbers pages of
multi-page Basic program listings. I
have used it with several utility pro
grams; by relocating the program and

changing the jump instruction in line
250 to a halt instruction, you could use
it in smaller systems without disk. (The
expansion interface or some type of

parallel interface for the printer is still
necessary.)

Here's the Plan

Using EDTASM, type the source
code and dump the program to disk.
Now, load the program in memory.
When control returns to DOS, enter
Basic. Use 65279 for memory size.
With the printer on, set the print head
six lines down from thc top perfora
tion. Now, run the following test
program:

The Key Box

Joe Edwards, 7130 Bronner Circle,
Louisville, KY 40218, is retired. His
hobbies are ham radio and flying.

10 FOR t = I TO 70
20 LPRtNT I
30 NEXT
40 END

The program should print digits
I-54 down the left m .rgin of the page,
skip to the top of the next page, print
PAGE 02 in the upper right corner,
and then digits 55-70 down the left
margin.

To reinitialize the page counter with
out reloading from disk, type LPRINT
CHR$(12). This feature is useful when
running several copies of multi-page
data.•

Basic Level II
Model I
48KRAM
Disk System
Parallel Printer

SEE IF FORM FEED
YES. REINITIALIZE
CHECK FOR CR
YES. DO IT
SAVE ACCUM.

LiSlil1/1 CQI11illUf.>S

(STACK),$P ;SAVE STACK PNTR.
IX,402~H;INIZ DCB POINTER
A,C 'RETURN IF e
A
z
eCH
2. 11HZ
eDH
Z.CARRET
AF'

OFDoeH
HL,PRNTR ;LOAD DRIVER ADR.
(402E>H>, HL ; STORE DI)R ADDRESS
ItHZ 'INITIALIZE COUNTERS
402DH ; RETURN TO [,OS
A,79D 'SET CHARACTER COUNT
<CHCNT),A ;STORE IT
A,30H ;1ST ASCII DIGIT OF NBR.
(PGI~BR1),A ;STORE IT
A.32H ;2ND ASCII DIGIT OF NSR.
(PGNBR2),A ;$TORE IT
IX,402:5H ;, 11HZ DCB POINTER
(IX+4).0 ;CLEAR LINE COUNTER

Program Listing

ORG
START LD

LD
CALL
OF'

INIZ L[,
l[,

Lr>
LD
LD
LD
LD
LD
RET

;PAGE NUMBERING FOR BASIC (FILESPEC: PAGE/eND)
'BY JOE EDlo.IARDS. 7130 BROI~NER CIRCLE
;LOUISVILLE, KY. -- AUGUST I. 1981

PRNTR LD
LD
LD
OR
RET
CF'
JR
CF'
JR

COUtH PUSH

,FORI1 FEED (C.HR$(1Z) II~ BASIC) REII~ITIALIZES PROGRAI1
'WITHOUT RE-LOADING. RESET PAPER WITH PRINT HEAD
'APPROXIMATELY SIX LINES DOWN FROM PERFORATION.
.PAGE NUMBER \211 IS NOT NUMBERED.
• THIS PROGRAI1 ALSO WORKS WITH NEWDOS EDTASI1, DISASSEM,
• AND RSM 110H I TOR

01311013
0ette
103131213
013130
13131413
001513
1301613
1301710
1313180
0131913
0132130
13132113
£'1132213
013230
130240
1,313250
0£12613
0027€l
0132$13
(10:<:90
13103130
0133113
13133213
003313
13.;:'1340
003~0

ED7394FD 1313369
DD212540 1313370
79 013380
87 1003913
C8 131341313
FE0C 121134113
28D9 0134213
FE0D 00430
2828 004413
F'5 13'21450

FD00
FD0e 2124FD
FD03 222641il
FD06 CD0CFD
FD09 C·32D40
FD0C 3E4F
FOOE 3296FD
Ft'l11 3E30
FD 13 3297Fr,
FD16 3E32
FD18 3298FD
FD18 (:102125413
FDIF DD3613400
FD23 C9

FD24
FD28
FD2C
FD2D
FD2E
FD2F
FD31
FD33
fD3::5
FD37
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For The Radio Shack
Color Computer'

50 PROGRAMS
IN ONE PACKAGE

$49.95
• Ihe Colo< Comouter i$ 0 poouct 01 RadIO Shock, dl\llSon ollhe Tondv Corp

Loed Moster Control into your machine then either type
in a BASIC program or loed one in from tope to edit.
Cuts programming time by 50% or more.

$24.95

MASTER CONTROL
r1981 Soft Sector Marketing. Inc.

Written by A Schwartz

Requires 16-32K

1. 50 Pfeprogrammed command keys. Standard and
Extended command.
2. Direct control of motor. trace. and audio from
keyboard.
3. Automatic line numbering.
4. Programming line numbering.
5. Direct Run Button.
6. Keyboard overlay for easy program use.
7. Easy entry of entire commands into computer.

COLOR COMPUTER tF=~~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~

A MUST FOR ALL
COLOR COMPUTER

USERS!

Copyright ~1982 Soft Sector Marketing, Inc.

~~-/_@)
.i~" Creates index
~. or your

programs
for each tape.

To screen
or Pfinter.

TAPE DIRECTORY

ssm SOFT SECTOR MARKETING,
INCORPORATED

PO Box 340 • Gorden City. Michigan 48135
Order Line 800·521·6504

Michigan Orders & Questions 313-425-4020

GHOST GOBBLER
~ 16K - Machine Language
~ Joystick Compatible\o··cet\ot "'0~ •

s:g¥-'C\~",C¥- ••••~•.•.. ,
I'I'",C _ ..

$21.95_ <- .
- For 4K Color Users -

COLOR SCARFMAN
GREAT GRAPHICS

~ Machine Language

~ Only$19.95
......-=="iiiii;;;;;;;O==- =~~.iiiic;;;=as~se-tte-.-.._.._.._.._.._.._.._.._.._.._$_1_4.9~..
f _DEALER INQUIRIES WELCOME _ ~.
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~[J~EErJ
~LEErJTM

PUTS THE
POWER IN

YOUR HAND
TO REMOVE
~iMPl1tER

Jl.#.US
~- _._-.., "...

• Printer paper dust
• Dust data processing equipment
• Oust your computer room

"Clean Room" clean

2 CLOTHS FOR 5295
PPD

VISA· MASTER' CHECK

MWB INDUSTRIES, INC.
2013 FRANKLIN STREET

DETROIT, MICHIGAN 48207
(313) 259·1104

DEALERS INQUIRIES INVITED

DOUBLE YOUR HONEY
EVERY MONTH??? HA!
IF II: Hl..D Y(lJ Y(J.J to.l.D DO.lll.E YlU IO£Y
EVERY toml, rOO l«ll..O CALL us l1ARS.
IF 1£ T(J.D YOO Yoo COJ.ll. 00J3LE VM tD£Y
MRY TIflEE I'OlTHS, YOO l«JJ...O PROOABLy CALl
us LIMS AGAIN.
50 WE'll JJST TIll YOO WIlT YOO CU<I m It:F£
I"OHEY IN Tl£ SlID( IWMT THAN YOll ME IW<ING Nlll.
ASTUTE SIOC!< IWi1£ ItNEST()\'S l'W<E tu£Y IN
TlIE SlID{ KARKET BY BlJl'OC~ Tl£ PRICE IF
STOCK IS U],I Al() SElLIHC If£H IT IS HIQi.
~ WISER DM:STCRS l.M>ERSTAKl THAT I«l CM'ITN..
CAINS I£ED BE PAID ~ STOCK OIlJIDE}()S I.ifffi
Tt£Y FIIf. Sll..D.

STOCKDIV ASSISTS Tl£ S/Wl:TEST DMSlffi
IN REAPOC Tl£ BEt£FTTS IF BOTll F'HILOS(PHl[S.
~ IT YOO KJ«:N tfl'Tl{IM; ABOOT Tl£ 1Wll<ET.

lET YM TRS 80 PAY FOO ITSElf ~! ~

STOCKOIV IWl A DATA BAN< (F OVER
IDOD CCWNfiES TWiT WIVE EITl£R SPlIT m PAID
STOCK OMlJ8r()S /mE TlWf 'MCE SOC[ 1977

YllJ PIa< Tl£ 1OfTH, TI£ tmmUl OIVIDEt()S, TIE
aJflNiY YOO NlE ItfTERESTED IN t ~ Tl£ N..ItlER IF
YEAAS YOO WISH YO RESfARtH FtJ< PAST PERFIJllM:ES.
YOO BUY lH}l Tl£ STOCK IS UII NI) SEll If£H Tl£
STOCK IS HIGH

TI£ INITIfL PRICE IF STOCKDIV IS t31.95
_ If'llAYES ME 19.9'5
FIllY TAX DEIlOCT AEl.E

STOCKDIV IS AVt\IlJil..£ (Jrl DISC F~

TRS-BO I'I1l llLEVEl 2), AtI> IUl ill, 24K
FIllY TAX [E)l,,(TABlE

ffiOER STOCKDIV FRll'l

DIGIFlIlEHSICS
P.O. BOX 1733

CfWa PAAI<, Fl. 32073 .... 403

210 • 80 Micro, Anniversary 1983

LiwinK l"onrinued

FD38 2196FD 12112146121 LO HL, CHon 1-GET CHAR. COUNT
FD3B 35 l2le470 r,EC <HL) DECREf1Et~T IT
FD3C 2003 00480 .JR t'IZ, COUNT ; t~OT ZERO, ~TUf1P

FD3E CrJE-2FD 12l04ge CALL CARREl DO CAR. RETURt~

FD41 Fl 011351210 COUNTl POF' AF 1- RESTORE ACCUf1,
FD42 1833 1130510 ,TR PRItH 1- PRItH CHARACTER

00~2i13

n,44 C5 0053113 TAB PUSH BC 1- SAI)E REGISTER
FD45 F5 0054113 PUSH AF 1-SAVE ACCUf1.
FD46 3EGA 113113551'1 LO A, lor, 1-SET COUIH
FD48 F5 005E-0 TA81 PUSH AF 1-SAI.JE COUNT
FD49 eE13D i210~,70 Lr, C,e[,H ;LOAD CR cor,E
FD4B CD24FD 113135813 CALL PRtHR ;PRItH IT
FD4E Fl ee~,ge POP "F .:GET COUtH
F[l4F 3D 006130 DEC A ; rJECREt1EtH IT
FD50 20F6 0(611) JR NZ,TABl ;LOOP IF t~OT [)ONE
F(J52 CD99F[) 01)620 CALL PAGE ;F'RItH PAGE t40.
F[155 cr,62FD 0063"" CALL CARRET 1-PRItH CR
FD58 CD62FD 00640 CALL CARRET 'PRItH CR
F[15B [J[)3613400 00650 L[l <I~-.!,+4),0 ; CLEAR LINE CNTR.
Fr'5F Fl 013660 POP AF ; RESTORE Accur·,.
F[l60 Cl 12113670 POP BC ; RESTORE: REGISTER
F[161 C9 ('06812' RET

0""690
F[162 3E4F ""137130 CARRET L[l A,79D ; SET CHAR. COUNT
FD64 3296FD I'h)71id LD (CHCIH),A ; STORE IT
F[167 D[,34",'4 1312172121 UK ( 1)<+4:- ;INCR. LINE CNI.
F[16A OD7E(l4 121121730 LO A, (IX+4) ~ COf1PARE
FD6r, FE37 0074121 CP 55[' 1- IF 55 LINES
FD6F 28D3 0075121 OR 2, TAB , DO ~JERTICAL TAB
FD71 3Ee[J 12107613 LD A,0DH 1- LOAD CR
FD73 C('77FD 01377121 CALL PRINT ;PRINT IT
FD76 C9 \:)(178"" RET

(1079121
Fcn 4F 0081210 PRItH LD C,A ;. SAUE A COPY
FD78 3AE837 0138113 PRINTl LD A, <37E8H) ! CHECK LP STATlIS
FD78 CB7F 1211218213 BlT 7,A ; CHECK BUSY BlT
FD7D 20F9 1210831<:' JR NZ, PRItHl ; LOOP IF HIGH
FD,'F 79 012184121 Lr, A,C ; GET A CHARACTER
Fr,era 32E837 oe8~8 LD (37£8H),A 'SE:ND IT TO PRItHER
Fr'S3 7';;' oe86e LD A,C ; GET CHARACTER AGAIN
Fr,84 CD330e 1313870 CALL 33H ;PUT ON SCREEN
FD87 3144038 0088(:1 8REAK Lr, A, (3841ilH) ;CHECK FOR 8REAK KEY
FD8A FEe4 \:)08';;'8 CP 4
FDec 2801 12109121121 -iR 2,8REAI(1
FDeE C9 13(19113 RET
FD8F ED7B94F[, 1309213 BRE:AKl LD SP, (STAel< i ; RESTORE ORIEl STACK
F[193 C9 131219313 RET

13121940
121121132 ee9~"" STACK DE:FS " ;STACK PTR. STORAGE
FD96 4F \3139613 CHOH ['EFB 79D ; CHAR. COUNTER
FD97 30 0097(. PGNBR1 DEFB 313H ; IS1 OIGIT OF NUME''::R
Fr,98 32 121139813 PGNBR2 ['EF8 32H ;21K' DIGIT OF NUMBER

e09''''13
FD9'''' FS 1)1000 PAGE PUSH AF ; SA~jE ACCUM.
FD9A 3£43 1)11<)1121 LO A.tS7D ; SET SPACE CNTR.
FD9C F5 1311'121;) PAGEl PUSH AF ;SAVE COUNT
FD90 OE20 \)1133",' L[, C,2\)H JLOAD SPACE COOE
FD9F Cr,24F[1 e1(l4\) CALL PRNTR ;PRINT A SPACE
FDA2 Fl 010~13 POP AF • GET COUNT BACK
FDA3 3[, 1311216121 DEC A ; DECREMEHT COUNT
FDA4 2eF6 131"'1713 OR NZ,PAGEl • LOOP IF NOT ZERO
FDA6 Fl 1211('8121 POP OF ; RESTORE AC:CUM.
F[,A7 21 D9F[1 121109121 L[, HL,STRING ;POINT TO TEXT
FDAA E5 1211112113 LOOP PUSH HL ; SA~JE ADDRESS
FDAB 4E 01110 LO C, ';HL) ; LOAD A CHARACTER
FDAC C('24F[l 01120 CALL PRNTR ; PRItH IT
FDAF El 121113121 POP HL ; RESTORE REGISTER
F[,Be 23 131140 ItK' HL ;LOOK AT NEXT Aor,RESS
FDBl 7E 13115"" L[l A, (HL) • PUT CHAR. IN ACCUt1 •
FDB2 FEe0 1311613 CP 0 'SEE IF ZERO
F['84 2eF4 011713 JR HZ,LOOP ~ IF NOT. DO 110RE
Fr,86 3A9?FD 011813 U' A,(PGNBR1.> ;LOAD 1ST DII3IT
FDB9 4F 121119"" LD C.A ;PUT IT IN C REG.
FDBA C[l24FD 012""0 CALL PRNTR ;PRINT IT
FDBD 3A98FO 1312113 LD A, (PGNBR2) ; LOAD 2N(.. DIGIT
FDce 4F (11220 LD C,A ;PUT IT IN C REG.
FDCl C[l24FD 0123121 CALL PRtHR ;PRINT IT
FDC4 3A98FD ""1240 LO A, .; PGt48R2 > ;PUT 2ND DIGIT IN ACCUM.
FDC? 3C 1312513 ItK A ; ItKREt1EtH IT
FDC8 FE3A ('12613 CP 3AH ; IS IT MORE THAN t4INE
FDCA 21211219 012713 JR t~Z, AHEAO ;IF t~OT .. ,TUI1F' AHEA[,
FDCC 3A97FD 0126(1 LD A, ';PGNBR1:- ;LOAD 18T DIGIT
F[ICF 3C 1312913 IHC A ; I NCREt1EtH IT
FDC..O 3297F(J 01313"" LD (PGNBR1),A ; STORE IT
FDD3 3E30 13131(' LO A.. 30H ; LOAC' t~El.1 2N[, [,IGIT
Fr,rJ5 32''''SF[J \)13213 AHEAD LD (PGt~8R2) , A ; STORE IT
HlD8 C9 131330 RET
Fr'D'''' se 1::1134113 STRIW;; (JEFt1 . PAGE
Fr,{JE 013 013513 DEF8 00
FDe13 0136(1 Er~D START
00013(1 TOTAL ERRORS



RIBBONS

iIIIIIIIi
MX-80 Replacement Cartridges

2 for $15.00
MX-100 Replacement Cartridges

2 for $20.00
Offer Good thru Dec. 31. 1982

Our Catalog
is Now

Available!

Mod I & III
No RS-232
Board Required

Shipping
from Stock

$218.00

ORCHESTRA 85/90

@ Stereo music synthesizer with
s\)1J~~ percussion for your Mod I or III.
O~ Was 514995

SPECIAL $99.95
Please state Mod I or II & Casso or Disk version

Offer Good thru Dec. 31, 1982

HARDWARE SPECIALS ~~~~!!!!!!!!!!!!!!!!!!!!!!!!!!~

LYNX MODEM
Auto Answer - Auto Dial

There Are Only 2 Ways to Increase the
Processing Speed of Your Model III

The Right Way The Wrong Way

We Offer Only The Quality Product
But the Choice is Yours

•

r

Other Bran...d......._ They both list for $99.95 assembled and
_ .........-.;,;,,~ Tested.

,,;t;> I They both speed up your machine.
'- \, '~ Holmes Other
~ " ' J Board Brand
, Installation Time .... 15 min. 4 hrs.

Requires Soldering . . . . .. NO YES
Requires Cutting Traces ... NO YES
Easily Removed if Logic
Board Requires Repair ... YES NO

sp..-..f':.1J List 59995

"o\",Q Only $89.95
Plus Shipping

Offer Good Until Dec. 31. 1982

Holmes Board

ssm SOFT SECTOR MARKETING,
INCORPORATED

PO Box 340 • Garden City. Michigan 48135
Order Line 800·521·6504

Michigan Orders & Questions 313-425-4020

t _DEALER tNQUIRIES WELCOME _
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Wayne Westmoreland and Terry Gilman have done it AGAIN!
The reviews are saying what the fans have known all along: "The Eliminator" and "Armored
Patrol" are nothing short 01 fantastic. Read for yourself.

Byte MlglZln. (on Armored Patrol): "A real super job with the graphics:'
Byt. Magazln. (on The Eliminator): "The best thing 10 'happen 10 the TRS·BO in a long

time."
BO Mlc,ocompuUng (on both): "This is slate·oHhe·art stull."
80 U.S. (on The Eliminator): "The graphics are vastly superior 10 thaI of any game

currently available ... it is slick. professional, and. without qualification. a blast."
And now, two new releases - and both are Incredible arcade-style games. The TAS-aO

Is almost transformed inlo an arcade machine, performing Arcade Action Graphics(tm) like never
before. Rear Guard and Sea Dragon are great lun and will provide you with hours of anl·oyment.
Both programs are available now, and all four are compatible with the Alpha Joystick.

Price. subject to change without notice

REAR GUARO:
Waves 01 Cyborg ships are at·
tempUng to aTtack )'OUr lleers
crew pods. II Illry penetrate
YOUI dtlenses. lhr'" kmlj.

kile your lleel. The enemy is
relenlless. your crew pods
weaponless. )'OUr lirepowl!I
endless. Are )'OU INde 0I111e
ritlht stu" 10 SU«nslul1'y

delend )'OUr IleI!It?! FINO OUT HOW!
llillr GuJrU Future.: Incfeclible 3·D scraling planet·
supe. sound. Artade Action Gfaphk:s(tm), nearty two
dozen IYpes ol enemy criill, two p1a~r option and run
ning lIitlh score.

To order, see your local dealer. If he does not have the program you want, then
call1·BOO-327·7172 (orders only) or writ. lor our Ir.. catalog,

Publish'" by ADVENTURE INTERNATIONAL
a subsldlary of SCott Adns, Inc:.

BOX 3435 • LONGWOOD, FL 32750 • (305) 830·8194

SU ORAGON: You're the captain 01 tile
U.S.S. Sea Dragon, a submarine or lhe
Skate class, Your mission is to Inmtlate a
dangerous enemy·controlled cliannel.
You must destfOY rising underwater
mines willie avoicling wave aller wave of
additional ~ngers. including deplh
charges dfopped by batlleshlps,
automaTic: lasers. and deadly enemy at·
tack blses. You must successtul1'y litlht
'In ull)'lelding enemy and an unknown

undersea clUnnel- and Ille onty l)ptlOl'lS are lolal viCtory or 'I salty
gra.....
SII Dr'iOn Futu,,": Nude A£.tlon Grifllllcs(tm) and SOUnd,
29 (!!1) screens 01 horizontally scrolling SNStape, advancing skll
levels and two player option. wly fIVIIWS are outSlancling!

dventure'
IN T ERN A T ION A L ~19

a ,ul),ldlary of Scott Adam., Inc.

IIMOIIEO PATIIOl: You're in Ihe command seat or an
arlTlOfed assault lank. Your mission: to sealcll out and
destlOY an attack rorte or deadly tanks andletlial robots.
Will your skill and advantfll lechnology give you tile
edge to ovelcome the odds?
ArlllOlld htrl! Futllru; Simulatecl 3-D perspeclivfl.
multiple player option. realtime, sound ancl Arude A£..
lion Grapl'litS{ttn) seconcIto none.
THE EUlIlINATOR: You'tllM pilot ot The Eliminator, 'In
atlKk tlUS lighter INt'S 5qUiirld 0« agalnSlIlorCles 01
alQcking ililn spxeshlps. It's )'OUr speed and
weaponry versus their seemiflgly .ndless numbers, ~n
you posslbly sul'¥ive?
£IImlMtor Flltures: Tru. Artade Action Grapllits(tm)
and sound. "look ahNCl" rallar runction. feallN, iid·
'liincin pta leYels. h rSOOIte and dlsruotor tunclions.



GAMES

Brainstorm
by Richard Ramella

List;n" conlinues

Program Listing

I
f you like figuring out how to complete num
ber sequences like those in IQ tests, you'll
love Brainstorm. Just don't ask how it works.

100 REM * BRAINSTORM: IQ NUMBER SEQUENCES *
110 CLS
120 A=RND (10)
130 ON A GOTO 140,210,320,420,530,640,740,830,960,1100
140 F=RND(10)
150 S=RND(10)
160 FOR L=l TO 5
170 PRINT F;
180 F=F+S
190 IF L=5 GOTO 1210
200 NEXT L
210 G=RND (8)
220 S=RND(12)
230 IF S<=G GOTO 220
240 PRINT G;S;
250 FOR L=l TO 4
260 F=G+S

The Key Box

Model I
4KRAM
Basic Level II (or Level I with
two line changes)

prompts, "Next number in series?"
and waits for your answer. Key the
answer and tap enter. If you don't
know the answer, just tap enter. If
you're right, the computer says so and
goes on to the next problem. If you're
wrong, the computer gives you the
answer. Then it gives you a chance to
study the six numbers at leisure before
tapping enter to continue.

No score is kept. The program does
not test your intelligence in terms of
assigning you a neat 1Q score. It's a
game.

The program will work in Level
with the following two line changes:

1180 IF (L:j)'(A: I)
THEN F:F+X: GOTO 1210

1190 IF (L :j)'(A :2)
THENF:F-X: GOTO 1210

Because I felt a bit devilish when I
wrote Brainstorm, I haven't included
any explanations of the logic schemes.
One could figure them out from the
program, but it's probably more trou
ble than it's worth.

If any number sequence stumps you,
send me the sequence in a stamped,
self-addressed envelope, and I'll reply
with the answer and the logic involved.
Please, send five sequences or fewer.
I'm still no good at number sequences,
but [ did write the program and know
how it works.

And if I can't figure it out, my
9-year-old daughter can. Early results
indicate my mental deficiencies were
not passed on to my offspring.•

Richard Ramella is 80 Micro's Fun
House columnist. He can be reached at
1493 Mountain View A ve., Chico, CA
95926.

don't let that lull you into a false sense
of security. The problems range from
the simple to some real brainbusters.

The classic number sequence of an
IQ test is usually made up of a list of
five numbers followed by four mul
tiple-choice answers, one of which is
correct. The elusive sixth number con
tinues a logical pattern that can be
understood by comparing the relation
ships of the first five numbers.

Brainstorm uses random number
selections to branch to and set up 10
different logic schemes. Some of these
10 can go into subschemes. The result
is that the variety of problems is limit
less, though I think you'll fall by the
wayside with brain fever or figure out
all the patterns long before the number
orders become repetitively boring.

At the start of the program, the
computer randomly chooses one of the
10 logic schemes, branches to it, and
prints a sequence of five numbers. It

It's 1955 and I'm sitting in a chalk
dusty, steam-heated classroom at
Rockenroehl High School driving my
self nuts over whether to choose A, B,
e, D, or none of the above.

It's lQ test day.
Despite the frustrations, I loved IQ

tests. I always hoped my many hare
brained guesses might by some miracle
all be correct, producing a flood of
scholarship offers. It never happened.

The type of question that most often
led to my wild guesses was the number
sequence. I wrote the program Brain
storm somewhat as a game for my chil
dren, but also to check whether my
shortcoming in number sequences was
a genetic flaw. Brainstorm generates
number sequences like the ones in lQ
tests.

Although the program was written
in Level ll, it will work in Levell with
two line changes, which I will give later.

Brainstorm is simply written, but
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Tandon Disk Drives Call For Prices

We Also Offer Repair Services on Computer
Drives and Printers.

Lis/ing cominut's

270 IF L=4 GOTO 1210
280 PRINT F;
290 G=S
300 S=F
310 NEXT L
320 F=RND(20)
330 S=RND (10)
340 T=RND(10)
350 FOR L=l TO 6
360 N=N+l
370 IF N=l F=F+S
380 IF N=2 F=F+T: N=0
390 IF L=6 GOTO 1210
400 PRINT F;
410 NEXT L
420 F=RND(10)+5
430 S=RND(6)
440 T=RND (10)
450 IF T=<S GOTO 440
460 FOR L=l TO 5
470 N=N+1
480 PRINT F;
490 IF N=l F=F-S
500 IF N=2 F=F+T: N=0
510 IF L=5 GOTO 1210
520 NEXT L
530 S=RND(20)
540 F=RND(20)
550 T=RND(10)
560 FOR L=l TO 6
570 N=N+1
580 IF N=l S=S+T
590 IF N=2 F=F+T
600 IF L=6 GOTO 1210
610 IF N=l PRINT S;
620 IF N=2 PRINT F;: N=0
630 NEXT L
640 T=RND(5)
650 S=RND(5)
660 PRINT T;S;
670 F=T+S
680 PRINT F;
690 FOR L=l TO 3
700 F=F+F
710 IF L=3 GOTO 1210
720 PRINT F;
730 NEXT L
740 F=RND (4)
750 T=RND(4)+1
760 IF T=F GOTO 750
770 PRINT F;
780 FOR L=l TO 5
790 F=F*T
800 IF L=5 GOTO 1210
810 PRINT FI
820 NEXT L
830 T=RND(5)
840 S=RND (8) +4
850 IF S=<T GOTO 1020
860 A=RND(2)
870 PRINT T;S;
880 FOR L=l TO 4
890 IF A=l F=T+S-1
900 IF A=2 F=T+S+1
910 IF L=4 GOTO 1210
920 PRINT FI
930 T~S

940 S=F
950 NEXT L
960 G~RND (3)
970 S=RND(7)
980 IF S<G GOTO 970

LisrinR conlin/.ed

$2.95

$25,95
$24.95
$22.95

... $9.95

To Order Call:

800-525-8419

Shannon Magnetics
Has More...

Diskettes, Equipment and Accessories.

We carry the line ot LNW Research products,
Including:

• computers.
• expansion Interfaces.
• doublers.

Call for prices on 80 Track and
Double Sided Diskettes.

Shannon
Magnetics
304 Elati Street
Denver, Colorado 80223
Ta arder call toll free: 800/525-8419
Mastercard and Visa Welcome.
Checks & Money Orders also accepted.
Orders shipped UPS free.
Colorado residents add 61/2 per cent sales tax
Attractive discounts to dealers. .....16

Printer Stilts .
Low Cost Printer Stand

Special - Shannon Disk Drive Headcleaner
This kit contains two cleaning disks with
instructions to assure proper operation of
all types of 5 1/4" disk drives. Removes
dirt and debris which can cause read/
write errors and lost data.
Buy One at $24.95,
Get a Second Headcleaner for 1¢!

Fllpsort File Box. . . . . . . . . . . . . . . . . . . . . . . . .. $19.95
Diskette file box with capacity for fifty 51/4"
diskettes.

Plastic Library Case
Holds 10 Diskettes.

Diskettes - Single Sided,
Double Density, 51/4":
Scotch, Memorex, BASF, Verbatim
Shannon Plus with Hub Rings
Shannon .

214 • 80 Micro, Anniversary 1983



THE PC SYSTEM ATTACHE CASE

A powerful
data base manager.

Data-Writer can be used
with your word processor or by

itself as a complele stand-alone
system for managing textual and

numeric data.

Use for order tracking, client billing,
expense recordkeeping, operational

reporting with lotals and sUbtotals, form
letter production 10 a large list or a sUbset,
mailing list maintenance and other business
and personal applications. Data-Writer's ease
01 use appeals 10 secrelaries.

• Data Entry program to create your data base or add
records to an existing data base. It has error checking fea
tures and supports both fixed and variable length fields.

• Machine-language File Editor lets you edit your data
base without an indel:>8ndent word processor. Or. if
you prefer, use your own word processor (Electric Pencil.
Lazy Writer. Newscript or SCripsit) to create and edit
your data base.

• Field Manager that lets you add. delete. re-order or ap
I:>8nd fields and merge or split data bases

• Interactive. double-precision Math program that
processes up to 20 equations of up to 255 characters
using numbers you enter and your data base field labels.
It includes an in-memory scratch pad to store temporary
values.

• Two-level Sort that enables you to sort on any field. with
out having previously designated it as a key.

• Mailing Label program that allows you to print multiple
labels from one to four across and to insert a fixed mes
sage on every label.

• Machine-language Form Letter processor that allows
you to insert data from your data bose into a form letter
or contract. Store the text for use later.

• Report Generator for columnar tabulations with auto
matic headings, pagination. totals and subtotals. and
sophisticated formatting control.

• Powerful Select-Ifcommand that lets you defire a subset
of your data base. With select·lf and Sort. you con create
dozens of new dato bases for specific purJX)S8S.

• Statistical check on your dato base to locate dota
entry errors. Stots also reports maximum entered data
length for each defined field. a tremendous aid when
designing a report.

• Data-Writer is both powerful and easy to use. 'Why
hasn't someone done this before!"

For the TRS-aO Modell/III (48K. 2 disk drives. lo........er case re
quired). Available from Software Options, 19 Rector Street.
New York, NY. 10Cl06. 212-785-8285. Toll-free order line:
800-221-1624. Price: 5125. (plus 53 per order shipping and
handling). New Yor1< State residents odd soles tax. Visa/
Mastefcard accepted. .....-.....

N
OPTlON51NC '"

..-537 ~
..-446

54.50

59.50

Pwr Supply/Charger

Tape Recorder'"

Printer Paper

Spare Tape

Cords

PLUS, Room
For More

*Visa, Mosterchorge
Accepted

Send Number & Exp.
Dole

Pocket Computer

Printer/Interface

.. (shown)

SHALE DIVERSIFIED ENTERPRISES
108 Ferris Ave. Chardon, Ohio 44024

PC·I, PC-1211 SYSTEM CASE

PC-2, PC-1500 SYSTEM CASE

·Instructions Included On How To Make Cui Oul For Your
Own Small Tope Recorder

Here is what you hove been looking for 10 protect and
transport your complete TRS-SO, PC-l < PC-2 or Sharp P(.1211 .
PC·l500 Pocket Compuler System.

A durable. handsomely molded block case with two drowbolt
key locks. The interior hos a soh loom lining which is CUi out
10 solely hold all this:

POCKET COMPUTER USERS

990 T=RND(9)
1000 IF T<S GOTO 990
1010 PRINT G;S;T;
1020 FOR L=l TO 3
1030 F=G+S+T
1040 IF L=3 GOTO 1210
1050 PRINT F;
1060 G=S
1070 S=T
1080 T=F
1090 NEXT L
1100 F=RND(1000)+60
1110 IF F/32<>INT(F/32) GOTO 1100
1120 X=RND(3)
1130 A=RND(2)
1140 FOR L=l TO 6
1150 IF A=l PRINT F+X;
1160 IF A=2 PRINT F-X;
1170 F=F/2
1180 IF L=5 AND A=l THEN F=F+X: GOTO 1210
1190 IF L=5 AND A=2 THEN F=F-X: GOTO 1210
1200 NEXT L
1210 PRINT
1220 PRINT
1230 INPUT 'NEXT NUMBER IN SERIES";B
1240 PRINT
1250 IF B=F PRINT "RIGHT": GOTO 1290
1260 PRINT 'NO, ANSWER IS";F
1270 PRINT
1280 INPUT "ENTER TO CONTINUE";X: GOTO 110
1290 FOR T=l TO 500
1300 NEXT T
1310 GOTO 110

..-See List 01 Advertisers on Page 563 80 Micro, Anniversary 1983 • 215



TUTORIAL

More Memory for Peanuts
by James Schaefer

Adding memory to your Model III is not as hard
as it seems, so don't be intimidated. But,
remember that you may void your warranty.

If you dream about installing more
memory in your Model III computer
but haven't done it yet because you
think it's too difficult or expensive,
just put aside your fears and follow
this step-by-step guide.

•

First you need to buy some memory
chips. These chips are sold in sets of
eight for about $20 per set. Each set
adds 16K to the computer. The Model
1Il uses 4116 chips with a speed of 200
nanoseconds.

Photo I shows a single memory chip
and an inexpensive tool ($5) that holds
the chip. The chip has 16 connector
pins, eight on each side. The insertion
tool holds the pins straight as you plug
in the chips. You can install the mem
ory chips without the insertion tool,
but the tool makes the job easier.

When you are ready to install the
memory chips spread a soft cloth on a
large table. This protects your com
puter case from scratches. Find the
screw on the back of the case and
remove it. Next turn the computer over
and remove the screws from the bot
tom of the case. These are of different

The Key Box

Model III
16K RAM

Photo I

Photo 2

216 • 80 Micro, Anniversary 1983
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Photo 4

lengths, so remember where each one
came from. Hold the top and bottom
of the computer together and turn it
rigbt side up.

Look at the metal chassis at the rear
of the bottom half of the computer in
Photo 2. The small end of the picture
tube fits into the narrow portion of the
chassis on the right side. There is only
about \I, inch of clearance between the
picture tube and the chassis. You must
carefully lift the top half of the com
puter straight up. After the picture
tube has cleared the top of the chassis
place the top half of the computer to
the side as in the photo.

Remove the metal shield (Photo 3).
This shield helps reduce EMI radiation
levels which cause interference in your
home radio and tv. Some of the first
Model III computers did not have this
shield installed.

Photo 4 shows the main circuit
board.

Photo 5 shows an enlarged view of
the top right corner of the circuit
board. Here you see three rows of eight
sockets each. The top row is filled with
memory chips. If you have a 16K com-

puter they are filled with 4116 chips.
Now look at the top of each chip in the
first row. There is a small dot at the top
of each chip. These dots help tell you
how to plug in the chip. If the chips
you buy do not have a marker on one
end then put the chips in so the writing
goes in the same direction as the chips
in the first row.

In Photo 6 I am using the insertion
tool to put in a memory chip in the
second row. If you want to add only
16K of memory to a 16K computer,
then fill the second row with memory
chips. Use the third row when you want
to add the third set of 16K memory
chips to bring the RAM up to 48K.

After each chip is inserted make sure
it is fully seated in the socket by press
ing it with your thumb (Photo 7). Use a
little caution! You want to seat the
chip, not crack the main circuit board.
Also, make sure that all pins on the
memory chip have gone into the socket
holes. If one pin bends under the chip
pull it out and try again.

When you have installed all the
memory, ptug in the computer. Turn it
on and test the computer with? MEM.

Photo 5

It will take a little longer for the
memory size to come back because
there is more memory for the computer
to look at. In a 48K Model III you
should get 48082 and in a 32K machine
you should get 32768. If everything
looks correct turn off the computer
and unplug it.

You are now ready to put the com
puter back together. Start by replacing
the metal shield. Make sure the braided
ground strap lug goes under one of the
screws at the top of the narrow portion
of the chassis. Carefully lift the top
half of the computer over the bottom
half and gently lower it into place.
Remember the back of the picture tube
has a clearance of only \I, inch. Hold
both halves together and turn the com
puter upside-down. Replace the screws
that hold the two halves together. Tum
the computer right side up. Then
resecure the screw at the back of the
case.•

James Schaefer (33 Jackson Road,
Berlin, NJ 08(09) is a computer consul
tant for two schools.

Photo 6 Photo 7
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Price

S2l9.95
5299,95
'299.95
5399,95

S49,95

. ""MU5
. " ". 9,95
.. " ".$ 29,95
." $169.95

Description

Single Sided 40 Track
Double Sided 40 track
Single Sided 80 Track
Double Sided 80 Track

DISK DRIVES

TMlOO·l
TMlOO·2
TMlOO-3
TMtOO·...

FEATURES
-300 to 19,200 Baud RS232-

-300 Baud Full Duplex Operation-
-Uses FSK Modulation Techniques-

-Supports Originate or Answer Modes-
-Will Operate DTE or DCE Equipment-

P.C.B. & Manual .
Assembled & Tested RS232
Complete Kit .
PartIally Assembled Kit .

I'owcr Supply and Case.

H51
852
891
H92

SPECIAL $249.95
40 Track Sing-Ie Sided Disk Drive

Power Supply & Case

The newest addition to the Computex line ofModel/II add on kits
is Ollr M3CBI CommunicatiQ7ls board complete with RS232 and
DIRECT CONNECT MODEM, The kit can be Bupplied in either
total kit form o-r !IS a partiaUy eusembled unit The partiaUy
asselnbled unit unly requires installation of the integrated
circuits, aU other components have been installed and tested. The
M3CBl mounts in the same location as the Radio Shack RS232
board and installs easily in less than one hour,

MODEL III INTERNAL
COMMUNICATIONS BOARD

Our qualified technicians are available lor technical questiom at
17131 ,88·8022 ev.ry doy from ,,00 to 5,00 PM CST

M3~HI'1M3 HI·2
M3 HI·3
M3 Bl·4

NEW!

~

u". ,
M.ld, III

Conr'<,JII<.', re"

-Single or Double Density Operation-
-3 - 5 ms Track LoTrack Access Time-

-48 Hr. Burn in with Pre/Post Testing-
-Compatible with TRSBO®, Zenith, IBM-

All disk drives from Computcx are fully
lestcd for Radial Head Alignment. Track 0
Switch, Speed. Instantaneous Spced
Vari:llion ISV. Azimuth, lhcn verified for
data storage integrity. reliability lind
systems f'ompatibility.

COMPLETE MODEL III
DRIVE KITS

l

Model III Disk Drive Kit Less Drive's &I UU:)

SPECIAL $249.95

M3DKO Drive Kit with 1 Single Sided 40Track Drive
$495,00

M3DK 1 Drive Kit with 2 Single Sided 40 Track Drives
$699.00

M3DK2 Drive Kit with 2 Double sided 40 Track Drives
$995,00

M3DK4 Drive Kit with 2 Double Sided 80 Track Drives
$1150.00

mp,a&'anaan 5.25"
MPI Tandon

Complete Model III Disk Drive Kits include the Compute x drive
controller with capabilities of Winchester drive expansion.
Virtually everything you will need to install disk drives in your
Model III is included· We even include one of the most popular
DOS systems available. DOS PLUS 3.4.

',¥ ;t!;';':~~~
,,~ .4"H"b-' -,--~'.

!~J"

~

-27

Model320 $1695.00
aile SIS 40 Track Drive

IfoModel321 ,V'ON.

Two SIS 40 Track Drive

~lod.1322 '2295,00
Two DIS 40 Track Drives

FEATURES

Dual Drive Model III

SPECIAL

Model 324 S2595.00
Two DIS &0 Track Drives

~lodeI325 S3995.00
One TI\'1602 Winchester &
One SIS 40 Track Drive

Model326 S4495.00
o.,c TM603 Winchester &
One DIS 80 Track Drive

P·31 Green Phosphor CRT. . . . . . . . . . . . . . $89.00

All customized Model 111 systems from Computex now
iroclude at no ext.ra chllrge DOSPLUS 3.4. A Computex
customized system starts out as a basic Model III, 32K
HAM is added to increase the storage to 48K. Add to this our
~'lodel III drive controller with Winchester expansion
oplion and the appropriate Tandon or MPI disk drives per
your requirements, The systcm is then tested vigorously
for 48 hours to assure you of peak performance when the
systcm arrives at your doorstcp.

DOS PLUS 3.4 Operating System
Winchester Expansion Option

Gold Plated Edge Cards
Fully Socketed Drive Controller

Switching Power Supply
lSyslcm l)usL c..:over

F~xp;tnsion Capabilities
90 Day Warranty

or
I Year Warranty Available

CUSTOM BUILT

*M321
$1795.00

a subsidiary of Worldwide Data Systems lnc.

/OHPUT£)(



INTRODUCING THE SUPER SA VERS FROM COMPUTEX

AVAILABLE EXCI.USIVELY FROM COMPUTEX

..... 29.95
.12.95
29.95

... 99.95

.=u. 2.
1~"

.au
au

...au
au

CA IIU;S

Here's How To Order

PJJQtlC orders welc<mIed with VISA, MG, 01'
American Expreu. Net 30 Terms availabh!
to well 'Tated D&8/irms, Universities, and
Government Orga7luatiorls. Sorry, COD
ordcrs are limited to S100.00. Prices quoted
do not include Shl'ppi719. are available nwu
order only, and are valid during the month
of publication. Pmu are subject to change
wihtollt notice. 7'RS80, Modell, & Model III
arc registered trademarks 0/ R(uIio Shack a
Tandy Corporali<nl._27

PL01TEIIS

Watanabc'WX4671 . .. , $1195.00

MEDIA • ACCESSOIIIES • BOOKS

rAI./. 01/ WRITE FOil NEIV CATALOG

Verhlltim 525·01 S.S. D.O.
Plastic Library Box 5t .
'l'HS80 Disk 8: Ot-her Mysteries.
Microsoft Basic Decoded
The Custom THS80 & Other Mysteries
Basic Fuster &< Beller.
Model I or Model III Joysticks ..

SOF7WAIIE
DOS PI.US3.4.............. .. .5119.00
Starfighter .'1..1. .. . 2~.95

The Eliminator A.I . 21.95
Z Chess A.1 , •... , 21,.95
Stones or Sisyphus A.1. 24.95.
Escupe rrom Traam A.I. ", ,., 17.95
Plulletoids A.I......... .. ,.. . /7.95
SkyWarriorA.1 17.95
:"1issile Att<lck A.1. 17..95
Space Inl ruders A.1. . . . 17.95
Showdowf'i A.I "., /7.95
Combat A.1. /7.95
Amored P:ltrol A.I..... . , , ,...... 21.95
Maxi Man<lKer A.I. . 129.95
Maxi Cras A.1. . . 89..95

C hoh !\'Ind('11I1 Prillier
Drive ~:xlell(lf'r

2 I1rivr Cahle
" Drive Cahlc .

.. SilO.(/()
. [75.(/()

.. .... 215.(/()
.175.00

. . .209.00
... .195.00

.............. 5549.(/()
.... 695.(/()

750.(/()
. 850.(/()
. [550.00
[.ISO.(/()

.[650.00
650.00

17321 EI Dorado Blvd.
Webster, Texas 77598

(713)488-8022

(/ liubsie/iary 0/ World Wide D(lta Systems Inc.

?.? ?
? . . ?·O?

~=:,,~
SEE OUR AD ON PAGE 430

Novaiion CAT Acoustic 300 Baud Ans/Org .
Novation DCAT Ans/Org D.C .
Nov3tiof'i Auto CAT Auto Ans/OrK D.C.
UDSI03 OALP Af'isIOrg: D.C .
UDSI03 JLP Auto Ans/Org D.C .
Lexicoll I,EX 11 Acoustic Ans/Org .

FURNITUIIEbyDA7~DECKS

PIIINTERS

C hoh 8510 Prowriter I Parallel
C Itoh 8510 Pro..... riter I Serial.
C Itoh 1550 P"owriter II Parallel.
CIt.oh 1550 Prowriter II Serial .
C hoh F'IO·'lOcps Parallel ..
C lIoh F10·'IOcps Serial .
CHoh FIO·40cps IEEE488 .
Smith (;orona Tp·1

All furniture features mar and scratch resistant laminuted
tops. fully adjustable heights. easy assembly, moulded edges.
with finishes available in either Oak or Putty.
Call or write for a free full color brochure that truly shows the
beaut)' of the Data Deck line of computer furniture.

Universal Printer Stand 27 • 16 S / /5.00
36·30 Basic Work Station. . . . . . . . . . . . . . . . . . . 155.00
48·30 Basic Work Stat.ion . . /78.00
60·30 Basic Work Stat.ion. . /95.00
Upper Shelf Assembly (or 36 • 30 Desk 85.00
Upper Shclf Assembly for 48·30 Desk. . , 95.00
Upper Shelf Assembly for 60 • 30 Desk , ..•..... 109.00
Disk Drive Module for 48 or 60 Desk 66.00
Lower Shelf Assembly for 36 Desk 66.00

MODEMS 300 BAUD

CQmplete

PROMETHEUS 5
$1395.006.3M Byte External

IVINCHE'STEII FOI/ mE MODEL III

The MDX Series Interface Expansion Boards provide a wide
range of (eatures for the TRSSO@ Computers. Bare boards or
complete kits are available for the MDX-2 (Model I Expansion
I/F and the MDX·3 Model III Expansion ifF) which will allow
you to upgrade your system by assembling only those sections or
features that you need when you need them. P.C. Boards arc
silkscreened and soldermasked for ease in assembly and the
assembly / user's manual supplied with cach kit includes
theoretical operation AS well as step b)' step assembly and
installation instructions.
MOX·2 ~lodel J Ex~n!lion JlF Kit _ S269.95

HS232 Seriall/F Kit , 2'1.95
HAM Expansion Kit (less RAMJ ,. . 17.95
Disk Conlroller Kit 31.95
Hardware to Socket Kit.. .. . .. . .. . 29.95
Power Supply Kit................... 29.95

MDX·3ModelllJ Expansion Jlf" _ $259.95

Disk Controller Kit.................... . 89.95
RS232 Seriall/F Kit 79.95
Phone Modem Kit.......... . 39.95

Additional Kits Available· Call For Quotes

Call or Write for brochure and picture
describing the all new

PROMETHEUS 5

That's Right! Now you elln have over 5M Byles of formatted
data slorllge (Options lIfC nvailnblc to increase from 5 to over 30
M B)'lcsl by simply plugging the Prometheus 5 into the 1/0
connector on your Model Ill.

Developed by Computt:lx in conjuncl.ion with leading engineers
in the Aerospace Industry, the Prometheus 5 orrcrs quality and
reliability using Ihe latest advancements in technology. For
example; The Winchester drive used in the system is from
Tandon Magnetics. (the lending manufacturer of disk drives),
The Winchester controller provides eRe generation I checking
and error codc corrcctiOll circuitry. the fully regulated power
supply has currcnt and overvoltage protection as wcll as EMI and
transicnt filtering on thc input line.

The Prometheus 5 is opcratcd by DOS PLUS 4.0. the leading
Winchestcr Operating S}'stem from Micro Systems Software,
and provides capllhilities not yet thought of in most other DOS
systems.

So··1f you're considering mass storage for your Model III.
Consider the Prometheus 5 for (IUality, reliability. and excellencc
in mass storage peripherals.

INTERFACE EXPANSION KITS
FOR TRS80 COMPUfERS



UTILITY

Fast Tape Operating System
by Michael Pollard

Fast Tape Operating System, FTOS,
is an Assembly-language program that
replaces the tape operating system in
ROM with one in RAM that is faster
and more powerful.

Here's what FTOS can do:
• Load and save an entire array with
one command.
• Input and output at 1,800 baud.
• Save Assembly-language routines.
• CLOAD Basic and Assembly-lan
guage programs.
• Find the beginning of the program
or array on the tape, so you don't have
to position the tape on a blank spot to
load.
• Display the six-<:haracter file name
of a program or array.
• Load and run Assembly-language
programs with a single command.
• Allow the break key to stop the
cassette during a load.

FTOS completes all these tasks with
less than IK of memory. It resides at
the top of 16K, or anywhere you wish
to relocate it, and uses the disk com
mands, making it incompatible with a
disk system.

The Disk Commands

To understand how FTOS uses the
disk commands, type save and hit
enter. You get an L3 error. Now type
POKE 16800,195: POKE 16801,0:
POKE 16802,0 and hit enter. Type in
"save" and enter again and you get the
memory-size prompt.

Save is a disk command and if you
use it without a disk, you normally get
an L3 error. When the Basic interpret
er in ROM sees the instruction Save, it
calls (like a OOSUB in Basic) the ad
dress 16800. There is usually a jump to
the L3 error routine there, but those
three POKEs put a JP 00 (OOTO (0),
which is where the power-up routine
starts, and you get the memory-size
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FTOS lets you use disk
commands to increase

the speed of storage time
in your cassette system.

prompt instead of an L3 error.
FTOS has patches at Save and at the

other disk commands it uses. These
patches don't jump to 00 but to specific
routines in FTOS. That is how FTOS is
hooked up.

Fast Input/Output

Using ROM 1/0, programs and data
are sent to and from the cassette, one
byte at a time. Each byte is composed of
8 clock bits and 8 data bits. A pulse be
tween clock bits represents I, and a 0 is
represented by lack of a pulse. To in
crease I/O speed FTOS outputs (and
inputs) 1 clock bit followed by the 8
bits of the byte. This means that there
are only 9 bits (I clock, 8 data) per
byte instead of 16 bits (8 clock, 8
data). This creates faster code and de
creases loading errors, since the OU1

put is about half its usual length.
To further increase speed, the spaces

between pulses as well as the pulses
themselves, are shortened. As a result of
these modifications, the speed of I/O
will be about 3 1/2 times faster than that
of normal cassette I/O.

Added Reliability

To increase reliability, the tape for
mats of ROM have been replaced by
one format (see Fig. I). This formal is
not only more reliable, but also more
flexible. It is similar to ROM's tape for
mat, but it does have two major differ
ences. One is the synchronization code.

ROM uses a one-byte synchronization
code to point to the beginning of valid
data. Unless the tape head is positioned
over a blank spot, ROM will probably
find a false sync code, leading to a bad
load. To solve this problem, FTOS has
a two-byte sync code. The tape can be
positioned anywhere, even in the mid
dle of data, and FTOS still finds the
beginning of the next program. The
block header code is also two bytes
long to help recover data in the event
of a bad read.

The other major difference is the
addition of a type code. A 0 code is for
Assembly language, a I code is for Ba
sic, and a 2 code is for arrays. This
tells FTOS which data type is being
loaded. The type code is necessary
since FTOS uses only one tape
format.

If you get a checksum error (eE next
to the asterisks) while loading, but load
ing still completes, probably only a
small part of the program is incorrect.
If the asterisks disappear, however, the
program being read has an irrecover
able error. FTOS is looking for another
program, so rewind the tape, adjust the
volume, and try again.

Array 1/0 Made Easy

The most powerful statements of
FTOS are the array commands: Open
and Close. These commands input and
output whole arrays to and from the
cassette recorder. Figure 2 shows two

The Key Box
Model I
16K RAM
Assembly Language
Casselle Basic



Program Listing

'l'lllHl , (C) "PTOS n
- A CASSETTE ROUTINE

flfllU , BY M. RODNEY POLLARD
flfl12fl , MAY 1982

3C4fl IH1l21 ORG 3C4flP.
3C4fl 46 fl0123 DEFM 'FTOS - 7CA3H-7PPFH
4fl0F fl013fl ORG 40flFH ;RST 30"
4flflF C3\l37D flfl14\l JP CpI
4173 fl\ll5fl ORG 4173H ;CMD
4173 C3F37C afl160 JP CMD
417F 0017fl ORG 417FH ;GET
417F C3D77E 00180 JP GET
4182 0019\l ORG 4182H ;PUT
4182 C3887D fl02\lfl JP PUT
4188 flfl210 DRG 41881l ; LOAD
4188 C3DB7E 0a22fl JP BR
41M 0023a ORG 41A0H ;SAVE
41A0 C3087E 00240 JP BW
4185 00250 ORG 4185H !CLOSE
4185 C3C97D flfl260 JP PR
4,'.79 1'1'271' ORG 4179H ;OPEN
4179 C3D57D flfl280 JP INP
7CA3 1'0290 ORG 7CA3H ;BEGINNING OF FTOS
7CA3 AF 00292 CKA XOR A
7CA4 32D77F 00294 LD (NAME+l) ,A
7CA7 E5 11'0300 CK PUSH HL !LOAD NAME
7CA8 D9 00310 EXX
7CA9 El 00320 POP ML
7CAA 2B 11'11'321 DEC HL
7CAB CDC77E 11'11'331' CALL BLANK ;BLANK NAME PIELD
7CAE 0606 00335 LD B,6
7CBe: llD67F 00340 LD DE,NAME
7CB3 D7 00350 CKI RST 101l !CHECKS CHARACTERS
7CB4 2809 00360 JR Z,CK2 !EXIT
7CB6 FE2F 0037fl CP 'PH
7CB8 38F9 011'380 JR C,CKI
7CBA 12 00390 LD (DE) ,A
7CBB 13 00400 INC DE
7CBC 04 00405 INC B

Listing f'Oniinues

I or more data blocks

Fig. 2. FTOS Tape Formar

Dc

o

DcD

o
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(TIME~4 SECONDS)

dress. Then enter the entry-point ad
dress, and the recorder will start re
cording.

Load name: Position tape and put
recorder in play mode. The tape need
not be positioned on a blank spot to
find the beginning of the program. If no
name is specified, the first program read
is loaded. If a name is specified, FTOS
displays the names of all the programs it
reads until the specified program is
loaded. If the program loaded is an
Assembly-language program, you are
prompted to enter an entry-point ad
dress in hexadecimal. You can enter a
starting-point address, or hit the break
key, which brings you back to Ready,
or you may hit enter, which jumps to
the entry point specified on the tape.

Get name: This is the same as Load.
However, if an Assembly-language pro
gram is loaded, control automatically
jumps to the program's entry point.

CMD name: This command func
tions the same as CLOAD, but it also
checks Assembly-language programs.

Close name: This saves an entire ar
rayon tape. The first two characters in
the name must match those of an exist
ing array in memory.

Open name: This loads an entire ar
ray. The data loaded in must go into an
array of the same type and size as that
from which it was saved. Since Basic
only recognizes the first two characters,
different sets of data may be used in a
single array by having two different
names with the same first two char
acters.•

Michael Pollard can be reached at
4407 W. Walnut, Soquel, CA 95073.

(T(ME~48 SECONDS)

10 DIM AC(IOO)
20 FOR.l ~ I TO 10
30 FOR [= I TO IO:PRINTIt - 1,AC(I),
AC(I + 1),AC(l + 2),AC(1 + 3).AC(I+4),
AC(I + S).AC(I +6),AC(1 + 7).AC(1 + 8),
AC(I+9),NEXT I
40 NEXT.l

Figure 3

10 DIM AC(IOO)
20 CLOSE AC

o

DD C

o

D Cc

01 0 0 0 I

Dc

CDODDDDDD

I byte-end code

I byte-zero
2 bytes-block header code (3C,3D)
1 byte-block size (0 if 256 bytes)
2 bytes-beginning memory location
1-256 bytes-data
1 byte-checksum

256 bytes-zeros
2 bytes-sync code (A5,A6)
6 bytes-name field
1 byte-type code (0, I ,2)
2 byles-entry point

(b)

(0)

Fig. I. Comparison between the ROM
format (a) for A5 hexadecimal and the
FTBS formab (b) for A5H (C ~ clock,
D=data)

programs for outputting a lOO-element
array, one with nos and one without.
The listings show how much easier it is
to program, since the formatting is an
automatic function. The time difference
between the two shows how much faster
nos is than the ROM system. If you
wish to output only part of an array, it
can be put into a smaller array and then
output to tape.

Tape Directory

nos can read anything it puts on
tape. If you have ever mixed System,
Basic, and PRINT# data, as well as
EDTASM source code on the same
tape, you know that separating them is
almost impossible. If a name is specified
when loading an FTOS tape, all the pro
grams and arrays read before the speci
fied tape will have their names printed.
This allows you to see what is stored on
a cassette.

Commands

Save name: Position tape and put re
corder in record mode. Type save and a
name of up to six characters. Hit enter
and the resident Basic program will be
stored on tape. If no name is specified,
the name field will contain blanks.

Put name: Position tape and put re
corder in record mode. Type put and a
name of up to six characters. Press en
ter, and the program asks you to enter
the four-digit hexadecimal starting ad
dress of the program. After the fourth
digit is entered, enter the ending ad-
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'"'" Lis/ing ("onlimu'(i'"
• 7020 CD1292 01150 CALL 2l2H ;TURN ON CASSETTE

JCSD 18F4 99419 JR cn 70]9 CDA67F il1l60 Kl CALL READ

"" JCSF £5 00429 CK2 PUSH HL 7033 FEAS 01179 L1<:> CP 0A5H ;FIRST BYTE OF SYNC CODE
s: 7ee0 09 1l1l430 EXX 7035 20f'9 91189 JR NZ,Kl

Q" 7eel El 80449 pop HL 7037 CDA67F 91190 HI CALL READ
7ee2 09 09459 EXX 703A FEM 91299 CP 9MII ,SECOND BYTE OF SYNC CODE

S' 7eC3 C9 80460 RET 70)C C8 01210 RET ,
l> 7CC4 81 00479 TS OR A ,TABLE SEARCH 7030 18F4 01229 JR Ll

" 7ecs 2AFB40 00480 LD HL, (40rBH) I TOP OF ARRAY TABLE 7D3F C04870 01239 HEX CALL IH.
"~. 7ee8 ED4BFD40 00490 LD Be, (40FOH) ;BOTTOM OF ARRAY TABLE:+1 7042 69 01240 LD H,B

Jeec 23 90549 TSI INC HL 7043 C04870 01250 CALL IN.
;;; JCCD ED5BD67F 90550 LD DE, (NAME) 1046 6ti 91269 LD L,B

'" 7CDI 7£ 00569 LD A, (HL) 7047 C9 91270 RET
~ 7eD2 8A lHl570 CP 0 7048 Co5E:7D 01289 INS CALL INCH
;;; 7CD] 2996 00580 JR NZ,TS2 7D4B 07 01290 RLCA

"" 7CD5 23 00590 INC tiL 7D4C 07 01300 RLCA

'" 7CD6 7E 00600 LD A, (HL) 7040 07 01310 RLCA
7C07 BB 00610 CP E 704£ 07 01320 RLCA
7CD8 2813 00620 JR Z,TS3 704F 47 il1330 LD B,A
7CDA 2B 00630 DEC HL 7050 79 il1340 LD A,C
7CDB 23 0064il TS2 INC tiL 7051 CD3A03 il1350 CALL 33f1H
7COC 23 0065il INC HL 7054 C05£7D 01360 CAI,L INCH
7COO 5E 0066il LD E, (ilL) 7057 80 01370 ADD A,B
7COE 23 00670 INC HL 7056 47 01360 LD B,A
7COF 56 00680 LD 0, (HL) 7059 79 0139il LD A,C
7CE0 23 00690 INC HL 70511. c03A03 01400 CALL 33AH
7CE1 19 00700 ADD HL,OE 7050 C9 01410 RET
7CE2 E5 00710 PUSH HL 705E C08403 0142il INCH CALL 364H
7CE3 B7 00720 OR A 7061 FE01 01430 CP 1
7C£4 £042 00730 SBC HL,BC 7063 2810 01440 JR Z, IN2
7CE6 E1 00740 pop HL 7065 FE0D 01450 CP 0DH
7CE7 FACC7C 00750 JP M,Tsl 7067 2006 01460 JR NZ,IN4
7CEA E1 00760 PDP HL 7069 2AD07F 01470 LD HL, (ENTRY)
7CEB 09 90770 EXX 706C F1 01480 POP AP
7CEC C9 00780 RET 7060 F1 01490 POP AP
7CED 23 00790 TS3 INC HL 706E C9 01509 RET
7CEE 5E 00800 LD E, (HL) 706F 4f' 01510 IN4 LD C,A
7CEP 23 00810 INC HL 7070 0630 01520 SUB 30H
7CF0 56 00820 LD 0, (HL) 7072 FA5E70 01530 JP M,INCIl
7CFI 23 00830 INC tiL 7075 FE9A 01540 CP 'AH
7CP2 C9 00849 RET ;HL HAS START, DE HAS LENGTIl 7077 F8 01550 RET M

7CF3 FS 00850 CHO PUSH AP 7078 0607 01560 SUB 7
7CF4 3EF7 00869 LD A,0F71l ; RST 301l 707A FA5E70 01570 JP M,INCIi
7CF6 32487F 0087" LD (BR7) ,A 7070 FE1" 01580 CP 1011
7CF9 COOB7E 09880 CALL eR 707F F8 01590 RET M

7CFC 3E77 0"890 LD A,771i ;FIX IT 7080 180C 01600 JR INCH
7CFE 32487F "0900 LD (BR7) ,A 70B2 E1 01610 IN2 POP HL
7001 F1 90919 POP AP 70B3 E1 01620 POP HL
7002 C9 0092il RET 7084 E1 0163" IN3 POP HL
7003 BE 00930 CP1 CP (HL) 7085 C35A7E "1640 JP eWA
7004 CB 00940 RET , 7D8B COA77C Bl660 PUT CALL CK
7005 21FB7F 00950 LD HL,BAD 708B 3E00 01670 LD A,00H
700B 3E00 00960 LD A,OOH 7DBO CD3300 01680 CALL 33H
700A C03300 00970 CALL 33H lOISPLAY CONTENTS OF A 7090 21E67F 01690 LD IlL,ST
7000 CDA72B 009B0 CALL 28A7H 7093 COA72B 01700 CALL 2BA7H ;DISPLAY
7010 £1 00990 POP HL 7096 C03F70 01710 CALL HEX lCONVERT ASCII TO HEX
7011 C3727F 01090 JP BR' 7099 22El7f' 01720 LD (START) ,Ill.
7014 AF 01010 LEAD XOR A 709C 21E07F 91730 LD IlL,EO
7015 C01292 01020 CALL 212H 7D9F COA72B 01749 CALL 28A7H
7018 0600 01930 LD B,' 70A2 c03f70 01750 CALL HEX
701A AF 01040 XOR A 7DA5 22E37f 01760 LD (END) ,HL
701B C08A7E 01050 Zl1 CALL WRITE 70A8 COBA70 01710 CALL EN
70lE 10FB 01960 OJNZ '11 70AB 3E0D 01780 LD A,00H
7020 C9 01070 RET 70AO C03300 01790 CALL 33H
7021 0604 01980 SYNC LD B,4 70B0 2AE37F 01800 LD HL, (END)
7023 3E20 01090 LD A,201l 70B3 E05BE17f 01810 LD DE, (START)
7025 113C3C 01100 LD OE,3C3CIl 7DB7 AF 01820 XDR A ;0 FOR ASSEMBLY LANGUAGE
7028 12 01110 SYI LD (DE) ,A 7DB8 1860 01840 JR BWD
7029 13 01120 INC DE 7DBA 21F37F 01850 EN LD HL,ENT
702A 10fC 01130 OJNZ SYI ;BLANK ASTERISK AREA 7DBO COA728 01860 CALL 28A71l
7D2C AF 01140 XOR A 70C0 01 01870 POP DE

f_lSling cOn/mues



Lis/inR cominuf'(/

7DCl C03F70 01880 CALL HEX 7E60 3E00 02632 LD x,_
7DC4 OS 01890 PUSH DE 7E62 C08A7E 92634 CALL WRITE
70CS 22D07F 01900 LD (ENTRY) ,HL 7E6S 3E3C 92649 LD A,3CH ;BLOCK HEADER CODE

7DC8 C9 01910 RET 7E67 C08A7E 92659 CALL WRITE
70C9 COA37C 01929 PR CALL CKX 7E6A 3E30 92652 LD A,3DII ,BLOCK HEADER CODE
70CC CDC47C 01939 CALL TS 7£6C C08A7E 02654 CALL WRITE
7DCF EB 01960 EK DE,HL 7E6F 78 02660 LD X,B
7009 19 01970 ADD ilL, DE 7E10 C08A7E 92679 CALL WRITE
7001 3E02 01980 LD X,2 ;TYPE CODE rOR ARRAYS 7E73 70 02680 LD X,L
7003 1845 01990 JR BWD 1E74 CD8A7E 92690 CALL WRITE
7005 CDA37C 92000 INP CALL CKX 7E77 7C 02700 LD X,H
7008 CDC47C 02010 CALL TS 1£7B CDBA7E 027113 CALL WRITE
700B 11F17O 132020 LD DE,INPl 7E7B 9E09 132720 LD C,_
7DDE EOS3437F 92930 LD (SRP+1) ,DE 7E7D 7E 02739 BW9 LD A, (ilL)
7DE2 ES 02040 PUSH HL 7E7E CDBA7E il2740 CALL WRITE
7DE3 DDE1 02050 pop IK 7EB1 B1 027 S0 ADD X,C
70ES 11F77D 02060 LD DE,INP2 7EB2 4F 02760 LD C,X
7DEB EDS37C7F 02070 LD (BRJ+1) ,DE 7E63 23 92779 INC HL
7DEC 060il 02080 LD B,_ 7EB4 10F7 02760 OJNZ BW'
70EE C3DE7E 02090 JP BRI 1£66 CDBA7E 02790 CALL WRITE
70Fl ODES 02100 INPI PUSH IX 1£69 C9 02800 RET
70F3 0024 02120 DEFW 24Doll ;INC UX 7E6A E5 02B10 WRITE PUSH HL
70F5 E1 02160 POP HL 1£6B FS 02B20 PUSH AF

70F6 C9 02170 RET 7E6C C5 02830 PUSH BC
70F? 11737F 02180 INP2 LD DE,BRR 7E6D 05 02B40 PUSH DE
7DFA E053437F 02190 LD (BRP+l) ,DE 1£SE 57 928S0 LD D,X
7DFE 11BA70 02200 LD OE,EN 7ESF COAE7E 02860 CALL OUT
7E01 E0537C7F 02210 LD (BRJ+l) ,DE 1£92 00 02870 NOP
7E05 El 02220 POP HL 7E93 e0 02889 HeP 1TIMING
7E06 1852 02239 JR BWX 7E94 9E08 02890 LD C,B
7EB8 COA77C 02250 BW CALL CK 7E96 7A 02900 E1 LD X,D
7E0B 21191A 92260 Bw3 LD IIL,lA1911 ;RETURN TO BASIC 7E97 07 0291B RLCX
7E0E 22007F 02270 LD (ENTRY) ,ilL 7E98 57 02920 LD D,X
7Ell ED58A440 92280 LD DE, (40MH) ;BEGINNING AooR OF BASIC 7E99 31l0B 02930 JR NC,r
7£1S 2AF940 02290 LO ilL, (40F911) lENDING ADDRESS OF BASIC 7E9B COAE7E 92940 CALL OUT
7E18 3E01 02295 LD X,1 ,TYPE CODE FOR BASIC 7£9£ 00 02950 G DEC C
7E1A E053E17F 02390 BWD LD (START) ,DE 7£9F 20FS 02960 JR NZ, E1
7EIE 22£37F 02319 LD (ENO),IIL 7EAl 01 02970 POP DE
?E2l 32DC7F 02330 LD (TYPE) ,A 7£A2 C1 02980 POP BC
7£24 B7 02340 OR X 7EA3 Fl 02990 POP AF

7E25 ED52 023S0 SOC IIL,DE 7£A4 El 03900 POP HL
7£27 23 02360 INC HL 7EAS C9 03010 RET
7E28 22DF7F 02370 LD (COUNT) ,ilL 7£A6 0649 03020 F LD B,49H
7£2B 21D47F 02380 LD IIL,IIEAD 7EA8 10FE 03030 111 DJNZ HI
7E2E C01470 02390 CALL LEAD IWRITE LEADER 7EAA 00 03040 NOP
7E31 0608 02400 LD B,0BH 7EAB 00 03050 NOP
7E33 7E 02410 BW4 LD A, (HL) 1£AC 18F0 03060 JR G

1£34 23 02420 INC HL 7EAE 3E0S 03070 OUT LD X,5
7E3S C08A7E 02430 CALL WRITE 7EB0 D3FF 030811 OUT (IlFFII) ,11.

7£38 10F9 024411 oJNZ ,w, 7EB2 0604 03090 LD B,1l4H

1£3A 2AEI7F 02450 LD HL, (START) 7EB4 10FE 03100 Bl OJNZ .,
7E30 11E07F 02460 LD DE,COUNT+1 7EB6 3E06 03110 LD X,,

7£411 IA 02470 BWS LD A, (DE) 7ESB D3FF 03120 OOT (0FFII) ,A

7E41 B7 02480 OR X 7EBA 11604 03130 LD 8,0411
CO 7£42 2808 02490 JR Z,BW6 7EBC 10FE 93140 Cl OJNZ CI

'"~ 7E44 3D 025011 DEC X 7EBE 3E04 93159 LD X,,

7E45 12 02510 LD (DE) ,A 7EC9 03FF 03160 OUT (OFFII) ,A

" 7E46 AF 02520 'OR X 7EC2 0638 113170 LD B,3BII
~

SO 7E47 C05F?E 02530 CALL BWB 7£C4 10FE 03180 A1 DJNZ XI

l> 7E4A 18F4 02540 JR BW' 7EC6 C9 93190 RET

~ 7E4C 3ADF7f' 025S0 BW6 LD A, (COUNT) 7EC7 C5 03439 BLANK PUSII Be

~ 7E4F B7 02560 OR
7EC8 E5 03440 PUSH HL

~. X

"
7ES0 2803 02S70 JR Z,8W7

7EC9 3E20 034S0 LD A,20H ,BLANK

~ 7E52 CoSF7E 02S89 CALL BWB
nCB 2lD67F 03460 LD ilL, NAME

~

'" 7E55 3E23 22590 BW7 LD A,2311 ;ENO CODE
7ECE 0606 03470 LD B,'

'" 7E57 CD8A7E 02600 CALL WRITE
7E00 77 034 80 BWI LD (ilL) ,A

;;; 7ESA CDFB01 02610 BWA CALL !FBII ITURN OFF CASSETTE
7EOl 23 03490 INC HL

CO 7E5D 09 02614 EXX
7E02 10FC 03500 DJNZ BWI

'" 7ESE C9 02620 RET ,GO BACK TO BASIC
7E04 El 03510 POP HL

7ESF 47 02630 BWB LD B,X 7£OS C1 1l3S20 POP BC
7E06 C9 03530 RET

'"
Lls/inx nmlinul'S

'"W



'"'" UWiflJ( cominl1ed..
• 7E07 AF '113543 GET XOR A 7'£'72 09 '114163 BRS EXX

~
7EOB 32E57F 3355'11 LD (IMM) ,A ,RUN IMMEDIATELY 7F73 C9 '11417'11 BRR RET
7EOB CDA77e 0357'11 BR CALL CK 7FH 3AE57F '114180 BRG LD A, (IMM)

~ 7EOE 3£36 1:1358'11 BRI LD A,6 leODE FOR 'LD B,N' 7F77 FEl'lll 34190 CP ,
<) 7EE0 32987F 113590 LD (SWITCH) ,A 7F79 2833 3420l:l JR Z,BRH
~ 7£E3 21003C [13592 LD HL, 3C~HlH 7F7B CDBA7D 34210 BRJ CALL EN ;FIND ENTRY POINT
.0 7EE6 222'1140 03594 LD (4020H) ,HL 7F7E 2ADD7F '11422'11 BRH LD HL, (ENTRY)
", 7EE9 21DC7F fl36lHl LD HL,TYPE ?FBI 3EI'll 134233 LD A,1

" 7EEC 88 0361'11 CP B ;8<6 IF NAME IS SPECIFIED ?Fa3 32E57F '11424'11 LD (HiM) ,A"~. 7EED 213'115 3362'11 JR NZ ,BR6 ?FS6 228l\7F 04251'1 LD (BRF+l) ,HL
7EEF 3EC9 3363'11 LD A,0C9H ,eonE FOR 'RET' 7Fa9 C3fHHHl '114263 BRF JP ,

;;; 7EFI 329B7F '113640 LD (SWITCH) ,A ?FaC E1 '114270 BRB POP HL

'" 7EF4 CD217D 03650 BR6 CALL SYNC : FIND SYNC CODE 7F8D C3F47E e428e JP BR6 ;WRONG NAME FIND NEW SYNC-< 7EF7 3E2A fl366e LD A,2AH 7Fge 214345 1'4290 ERR LD HL,4543H
<0 7EF9 323E3C (l367{l LD (3C3EH) ,A 7F93 223C3C e43e0 LD (3C3CH) ,HL

'" 7EFC 323F3C e3680 LD (3C3FH) ,A ;ASTERISKS 7F96 188A 043H1 JR BR'
W 7EFF 3Ea 0369fl LD A,20H 7F98 0606 04320 SWITCH LD B,6 ;RETURN IF NO NAME

7F01 ED5B2040 03710 LD DE, (402flH) ; CURSOR POSITION 7F9A 21D67F 0433e LD HL,NAME
7F05 12 03711 LD (DE) ,A 7F90 1A fl434" BRA LD A, (DE)
7F06 13 03713 INC DE 7F9E BE 04350 CP (HL)
7F07 D5 03715 PUSH DE 7F9F 20EB e4360 JR NZ,SRB
7Fil8 fl6fl6 0372fl LD B,6 7FAI 23 04370 INC HL
7F0A CDA67F 03730 SRI CALL RKAD 7FA2 13 04380 INC DE
7F0D 12 03744 LD (DE) ,A 7FA3 HlF8 04390 DJNZ BRA
7F0E 13 fl3746 INC DE 7FA5 C9 04400 RET ;RIGHT NAME FOUND
7F0F 10F9 03750 DJNZ BRI 7FA6 3A4038 044Hl READ LD A, (3840H)
7Fl1 E0532040 e3752 LD (4020!l) ,DE 7FA9 FE04 04412 CP ,
7Fl5 D1 03755 POP DE 7FAB CAl9!A 04414 JP Z,lA19H
7F16 CD987F 03760 CALL SWITCH 7FAE E5 04416 PUSH HL
7Fl9 0603 03770 LD B, , 7FAF C5 04420 PUSH BC
7FIB CDA67F fl3780 BR2 CALL READ 7FS0 3Efl4 04430 LD A,'
7FlE 77 fl379fl LD (HL) ,A 7FB2 03FF 0444" OUT (0FFH) ,A
7FlF 23 03800 INC HL 7FB4 DBFF 0445" PI IN A, (0FFH)
7F20 10F9 03810 DJNZ BR2 7FB6 17 0446fl RLA
7F22 CDA67F fl3820 BR3 CALL READ 7FB7 31:1FB 0447e JR NC,P1
7F25 FE23 1:13830 CP 23H ;END CODE 7FB9 0621 fl4480 LD B,21H
7F27 2830 03840 JR Z,BRC 7FBB 10FE 04490 Rl DJNZ Rl
7F29 FE3C "385fl CP 'CH ;BLOCK HEADER CODE 7FBD 0608 04500 LD B,8
7F2B 20F5 03860 JR NZ,BR3 7FBF 3E04 1:145H S LD A,'
7F2D CDA67F 03870 CALL READ 7FC1 D3FF fl4520 OUT (0FFH) ,A
7F30 FE3D 03872 CP 'DH ;BLOCK HEADER CODE 7FC3 60 04530 LD H,B
7F32 20Cfl IB874 JR NZ ,BR6 7FC4 0626 0454" LD B,26H
7F34 CDA67F e3876 :':.\LL READ 7FC6 DBFF fl4550 Q IN A,(0FFH)
7F37 47 "3880 LO B,A 7FC8 10FC 0456fl DJNZ Q

7F38 CDA67F 03890 CALL READ 7FCA 17 il4570 RLA
7F3B 6F 03900 LD L,A 7FCB CB15 "4580 W RL L
7F3C CDA67F 03910 CALL READ 7FCD 44 04590 LD B,H
7F3F 67 03920 LD H,A 7FCE 10EF 046e0 DJNZ s
7F40 0E0il 03930 LD C,' 7FD0 70 04610 LD A,L
7F42 CD737F fl3940 BRP CALL BRR 7FDl Cl 04620 pop BC
7F45 CDA67F 03950 BR4 CALL READ 7FD2 £1 04630 PDP HL
7F48 77 03960 BR7 LD (HL) ,A 7FD3 C9 04641:1 RET
7F49 23 03971:1 INC HL 7FD4 A5A6 04650 HEAD DEFW ilA6ASH
7F4A 81 03980 ADD A,C 001:16 04660 NAME DEFS 6
7F4B 4F 03990 LD C,A 00"1 e467fl TYPE DEFS 1
7F4C HF7 04il00 DJNZ BR' 00e2 fl4680 ENTRY DEFS 2
7F4E CDA67F 041:110 CALL READ 0002 fl4690 COUNT DEFS 2
7F51 89 il4020 CP C 0002 047e" START DEFS 2
7F52 203C 04il3il JR NZ,ERR 0002 04710 END OEFS 2
7F54 CD2C02 0404fl CALL 22CH ; BLINK ASTERISKS 7FE5 01 "472fl IMM OEFB 1
7F57 18C9 04050 JR BR' 7FE6 53 "474" ST DEFM 'START
7F59 2B 04060 SRC DEC HL 7FEC 00 1:14750 DEFB ,
7F5A CDFSIll 04070 CALL IF8H ;TURN OPF CASSETTE 7FED 20 1:14761:1 ED DEFM END'
7F5D 3ADC7F M080 LD A, (TYPE) 7FF2 00 04770 OEFB ,
7F60 FE01 04090 CP 1 7FF3 20 04780 ENT DEFM ENTRY
7F62 2010 04100 JR NZ,BRG 7FFA illl 04790 DEPS ,
7F64 22F940 04110 LD (40F9H) ,HL 7FFB 42 048110 BAD DEFM 'BAD
7F67 21£942 04120 LO HL,42E9H 7FFF 0fl Il4810 DEFB ,
7F6A 22A440 1:14131l LD (40MH) ,HL 3C54 04831l ORG 3C54H
7F6D 3E00 Il4140 LD A,0DH 3C54 47 fl4832 DEFM 'GOOD LOAD
7F6F C03300 04150 CALL 33H lA19 04834 END 1A19H

~0e00 TOTAL ERRORS



COMPUTER BOOKS FOR BEGINNERS
Everything you need to get started programming your own personal computer. These handy books of programs, and about
programming, are loaded with easy-to-understand info for beginners. The books include hundreds of ready-to-type-and-run
programs as well as hundreds of program-writing tips, tricks, hints, shortcuts, secrets, techniques. We offer books cover
ing the 13 most popular computers for beginners: TRS-80 Color Computer, Atari 400, Atari 800, Apple II, Sinclair lX-81,
Timex 1000, Micro Ace, IBM Personal Computer, Casio fX-702P pocket computer, Sharp PC-1211 and PC-1500 pocket
computers and TRS-80 PC-l and PC-2 pocket computers.

TRS·80/Sharp/Casio
Pocket Computers

99 Tips & Tricks lor the New Pocket Computers, aU new programs. uSing
tremendous power of TRS-80. PC-21Sharp PC·1SDO. LCD graphics.
prlnler tplotter graphics. uselul business and home soltware. Includes 99
complete Iype-and-run programs. learn fUll range 01 expanded BASIC.
128 pages S7.95
Pocket Computer Programming Made Easy, last new. easy read-and
learn way to qUickly undersland Ihe BASIC programming language. how
10 make TRS·80 PC·1/PC·1. Sharp PC·12111PC·1500 & Casoo FX· 702P
compulers work lor you. 128 pages $B.95

101 Pocket Computer Programming Tips & Tricks, secrets. hints. shan·
cuts, lechOlques Irom a master programmer, includes 10 1 ready'10'run
programs. tor IRS-80 PC·I and PC-2 and Sharp PC-1211 and PC·1500.
118 pages $7.95

50 Programs in BASIC for Home, School & Ollice, useful ready' to-run
sc!tware lor PC-lIPC·21PC·12111PC-1500. 96 pages $9.95

50 MORE Programs in BASfC lor Home, School & Office, book 01 lesled
so!tware lor PC-lIPC-21PC-1211/PC-1500, 96 pages S9.95
Murder In The Mansion and Other Computer Adventures, mystery, space
advenlure. games. 24 programs for PC-l/PC·2/PC·1211/PC·1500, 96
pages $6.95

35 Praclicat Programs lor the Casio Pockel Compuler , uselullype· and
run soilware fOI the FX· 702P 96 pages 58.95

Atari 400/800 Computers
101 ATARI Computer Programming Tips & Tricks. learn·by·dolOg 10·

structlon, hlOlS. secrelS. shOrtculs. lechOlques for Alan 400 and 800
compulers. Includes 101 ready-la-run programs. 128 pages $8.95

31 New ATARI Computer Programs lor Home. School & Office. practical
type-and-run software lor Atan 400 and SOO. 96 pages $8.95

Timex 1000/Sinciair ZX·81

TRS·80 Color Computer
Color Computer Graphics, complele gUide loaded With instruction. how to
make the most 01 fRS-SO Color Computer video graphics. many complete
programs. 128 pages 59.95

The Color Compuler Songbook. 40 favonte pop. folk, classical. seasonal
songs arranged for play on fRS-SO Color Computer. lype·and·run musIc
programs. 96 pages 57.95
101 Color Compuler Programming Tips& Tricks. learn·by·dolng Instruc·
tlons. hints. secrels. techniques. inSIghts. lor fRS·80 Color Compuler.
Includes 101 programs. 128 pages $7.95

55 Color Computer Programs lor Home. School & Office. practical ready'
la-run soliware. colorful graphiCS. lor TRS-BO Color Campuler. 128
pages $9.95
55 MORE Color Computer Programs for Home, School & Ollice. handy
compaOlon volume packed With dlllereni useful type-and-run software.
colorlul graphiCS. for lRS·aO COlor COmpuler. 112 pages $9.95

My Buttons Are Blue and Other Love Poems lrom the Digital Heart 01 An
Electronic Computer. for poetry lovers. computer lans. a high·tech
claSSIC. 66 heartwarmmg poems wrillen by a fRS·BO Color Compuler, 96
pages $4.95

Apple Computer
101 APPLE Computer Programming Tips & Tricks, secrels. hmls. In
slghlS. 101 ready-la-run programs lor Apple II. 128 paj:les 5B.95

33 New APPLE Computer Programs lor Home. School & Office, praC!lcal
Iype·and-run software lor Apple II. 96 pages SB.95

Program Worksheets

TablelS 01 handy printed lorms make Wlltlllg BASIC soltware
easy and lun. Customized fOI computer systems. or use the
universal IorIO good lor any BASIC computer 40-sheel pads.

101 TIMEX 1000/Sinclair ZX-B1 Programming Tips & Tricks. secrels.
hlOls. shoncuts. learn-bY'dolng instruction. lechOlques for lhe lX·S1.
MlcroAce and Timex 1000 compulers. Includes 101 ready' to· run pro·
grams. 128 pages $7.95

37 TIMEX 1000/Sinclalr IX-B1 Compuler Programs lor Home, School &
Ollice. pracllcal Iype-and·run sollware lor ZX-SI. Timex 1000 and
MicroAce. 96 pages $B.95

Color Computer BASIC Coding Form
Pocket Computer BASIC Coding Form
APPLE Computer BASIC Coding Form
TIMEX/Sinclair BASIC CodlnQ Form
IBM Personal Computer Coding Form
AlARI Computer BASIC Coding Form
Universal BASIC Coding Form

$2.95
$2.95
$1.95
S2.95
$2.95
$1.95
$1.95

Order direct from this ad. Send check. money order. or MasterCard or VISA account number and expiration date. Include SI
shipping lor each item ordered up to a maximum of S3. Or write lor our free catalog. Mail to:

ARCsoft Publishers
Post Office Box 132 L

• Woodsboro, Maryland 21798 Cl!C
(301) 663-4444

CUSlomers wantlnQ airmail send $4 postage per 'Iem ordered Foreign CUSlomers pay In U S dollars. Maryland res.denls add 5% sares lax. Sorry. no COO ...6
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Not Anymore.

Interbank ,, _

Canada 6.: ;\fexico $22.97. I rear onl}', U.S. Funds
fo-oreign $39.9i. I rear onlr.

U.S. Funds dn.....n un U.S. Bank
Your fin;ll~\le .... iII arrh'e br mid·Dt.'C\.'mber

Bo~ 91leForminlo:dale. NY IIi3i32DCS

··1'RS·lll,) j, a Ir;l\klU:lI~ ,'1 Lh" Il.adru Slia(~ 1>1'101'"1 of Iami)' ("llll.

It's no sin to want 10 learn as much as Want to expand your knowledge of
~ possible about your Apple·. And now hardware? Or become an expert program-
"'::. there"s a magazine which places all the mer? Want to discover which word proces-
"!; Apple Computer's hidden potential at SOTS give you the most for your money? Or

your fingertips-inCidcr. how your Apple can better manage your Ii-
inCider promises to expand the limits of nanciaJ affairs? inCider will answer these

your Apple like its sisler publication 80 and many other questions each month.
Micro has blowlI 'II(' lid offtl1(- TI<5-80··. No matter what you use your Apple for

Not just another Apple magazine-but -no matter where your machine is-
a comprehensive monthly filled with. . . you'll want the latest copy of inCider
• programs propped up beside it each month.
• software applications You get a full year's subscription to
• hardware modifications inCider-12 monthly issues fur UI1/."
• reviews $/9.97. And if you send your money now
• new product announcements you will receive a 13th issue free!
• advertising Simply send in the subscription coupon
• tutorials to:
• games Wayne Green Inc,

Want to know the easiest way to get the P.O. Box 911
Farmingdale. NY 11737

kinks out of your programs? inCider will
show you. Want to know which peripher- or call 1011 free:
als have the best history and the brightest 1-800-258-5473
future? inCider will tell you. Be an inCider. Subscribe today.

lYES,IU:n7;,;ha-;;subs;'p"7io;to inCiderjor-::;a;:;;;;;;
I 1 understand that with payment enclosed or credit card order I will receive a 13th issue FREE.

I 0 Check Enclosed 0 MC 0 VISA 0 AE 0 Bill ME 819.97 for 12 issues

ISignature
ICardK _

IExp. Dat,,-e _
IName _

. IAddress
k- City State"-__. E: :Zip' _

.~ I
~/..J.GMI'ES '8.,1



What Does
BCmicro

Do
lhe mBgllzine tor TRS-80' users

For You?

IT • provides you with more information on your TRS-80* than any other single source
• gives you 20-30 programs in each issue
• reviews equipment and software so you know what or what not to buy
• gives you the truth about the TRS-80-its good poims and its limitations (80 Micro is

not affiliated with Tandy)
.Iets you save money-lots of it-by comparison shopping within the ad pages
• clues you in on how other TRS-80 owners are using and updating their systems
• tells you what's really happening in the industry
• brings you \\laync Green's outspoken and often controversial editorials every month
• and best of all it gives you a no risk subscription offcr-

S\lb,....ib~ loday-ir you ~rc not <;Jti~ficd wilh the first issu<:-writc "~;jIl~c1" a<:ros~ your invoi,"c <llld ,~nd it ba,·~. The 80Ml('rIJ;~ yours to h'l:p.

D Check enclosed for $24.97

Bill my D AE D MC D VISA D Bill me

Card# JeExpire Date _

Canada and Mexico $27.97, one year only. US funds. Foreign $44.97. one year only, US funds, DRAWN ON US BANK ONLY.

_______________State Zip _

Name _

Address _

City

r-----------------------------
YES ... I WANT 80 MICRO

80 Micro. PO Box 981. Farmingdale, N.Y. 11737
*TRS-80 is a trademark of the Radio Shack Division of Tandy Corp.
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EDUCATION
-------------------------I(~ 1

LOAD 80

The Glamour of Grammar
by George Stone

S
O your students don't appreciate the finer
points of grammar? This program will let them
learn the rules and have fun at the same time.

Table I. Levels of complexity

SENTENCE GENERATOR
LEVELS OF COMPLEXtTY

Complex sentence using a level 4 dependent clause and a level 3 main clause
Complex sentence using a level 3 dependent clause and a level 4 main clause
Complex sentence using a level 3 dependent clause and a level 3 main clause
Complex sentence using a level 2 dependent clause and a level 3 main clause
Level 3 plus an adjective phrase or clause
Level 2 plus another adjective and a prepositional phrase
Levell plus an adjeclive and an adverb
Simple sentence pauern wilh no modifiers

to higher levels without passing (above
85 percent) the lower ones, this encour
ages achievement.

But the biggest motivator of all
turned out to be the kids themselves.
When I let two or three kids at a time
use the computer, they taught each
other. They argued and haggled and
debated over which answer to choose.
They were giving reasons. They were
using rules I had taught in class to de
fend their answers. They were really
learning. All because of a few words
displayed on a screen.

Although I didn't have strict control
or experimental groups, the kids who
used the computer mOTe often aver
aged higher scores on the test than the
ones who didn't.

Evolution of the Program

When I was learning Basic, two fea
tures appealed to me: the random
number generator and string variables.
Since grammar is logic imposed on lao-

line
number Level

209 8
2tO 7
21 t 6
212 5
215 4
220 3
225 2
230 t

Computers Are Motivating

The results met my expectations. But
then other factors popped up that
proved even morc motivating than the
video appeal. The kids see the questions
as a challenge, a dare. They don't like
being outsmarted by the machine, so
they think twice and try harder for the
correct answer.

They also enjoy the absurd nature of
the sentences being presented (more
about this later). To see the next weird
sentence, they have to answer all the
questions about the one being dis
played. Not only that, but the higher the
level (i.e., the more complicated the sen
tence), the more absurd the sentence be
comes. Since the students can't advance

The Key Box

Model I or III
16K RAM
Cassette or Disk Basic
(POKE 16396, 165 on the
Modell 10 disable break.)

Kids are fascinated by video displays.
They enjoy telling the computer to do
something, then watching it get done. I
wrote Sentence Patterns with the hope
that this fascination would get my stu
dents interested in learning grammar.

The program drills students on sen
tence patterns by mimicking what I do
in the classroom. First, it makes up a
sentence. Then, it asks directed ques
tions about the sentence to lead the kids
to the sentence pattern. By using this
program, the students learn the se
quence of thoughts needed to determine
sentence patterns.

Why even learn sentence patterns?
To pass the test I of course. Besides that,
knowing how to find the pattern helps
in understanding the meaning of long,
involved sentences found in literature,
especially poetry. It also helps my stu
dents proofread their \vriting for com
plete sentences.
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TRS-80 COLOR OSI
AARDVARK

VIC-64 VIC-20 SINCLAIR TIMEX
.,-.

TUBE FRENZY
(by Dave Edson)

This is an almost indescribably fast action
arcade game. It has fast action, an all new
concept in play, simple rules, and 63 levels
of difficulty. All machine code, requires
Joysticks. Another great game by Dave
Edson. TRS 80 COLOR ONLY. 16k and
Joysticks required. $19.95.

BASIC THAT ZOOOMMS!!
AT LAST AN AFFORDABLE COMPILER!
The compiler allows you to write your
programs in easy BASIC and then au to
matically generates a machine code equiv
alent that runs 50 to 150 times faster.
It does have some limitations. It takes at
least 8k of RAM to run the compiler and it
does only support a subset of BASIC
about 20 commands including FOR, NEXT,
END,GOSUB,GOTO,IF, THEN, RETURN,
END, PRINT, STOP, USR (XI. PEEK,
POKE, " I, +, -, ) , ( ,=, VAR!ABLE
NAMES A-Z, SU8SCRIPTED VARIABLES
and INTEGER NUMBERS FORM 0-64K. '

TINY COMPILER is written in BASIC. It
generates native, relocatable 6502 or 6809
code. It comes with a 20.page manual and
can be modified or augmented by the user.
$24.95 on tape or disk for 051, TRS-80
Color, or VIC.

CATCH'EM
(by Dave Edson)

One of our simplest, fastest, fun nest, all
machine code arcade games. RaindroPs and
an incredibe variety of other things come
falling down on your head. Use the Joy
sticks to Catch'em. It's a BALL! - and a
flying saucer! - and a Flying Yl- and so
on. TRS 80 COLOR. $19.95.

CATERPILLAR
O.K., the Caterpillar does look a lot like a
Centipede. We have spiders, falling fleas,
monsters traipsing across the screen, poison
mushrooms, and a lot of other familiar
stuff. COLOR 80 requires 16k and Joy
sticks. This is Edson's best game to date.
$19.95 for TRS 80 COLOR.

ESCAPE FROM MARS
(by Rodger Olsen)

This ADVENTURE takes place on the RED
PLANET. You'll have to explore a Martian
city and deal with possibly hostile aliens to
survive this one. A good first adventure.

PYRAMID (by Rodger OlsenJ
This is our most challenging ADVENTURE.
It is a treasure hunt in a pyramid full of
problems. Exciting and tough!

HAUNTED HOUSE (by 80b Anderson)
It's a real adventure~with ghosts and ghouls
and goblins and treasures and problems 
but it is for kids. Designed for the 8 to 12
year old population and those who haven't
tried Adventure before and want to start
out real easy.

DERELICT
(by Rodger Olsen & Bob Anderson)

New winner in the toughest adventure from
Aardvark sweepstakes. This one takes place
on an alien ship that has been deserted for a
thousand years - and is still dangerous I

PRQGRAMMERS!
SEE YOUR PROGRAM IN THIS SPACE!!
Aardvark traditionally pays the highest com
missions in the industry and gives programs
the widest possible coverage. Quality is the
keyword. If your program is good and you
want it presented by the best, send it to
Aardvark.

Please specify sysrem on all orders
ALSO FROM AARDVARK - This is only a partial list of what we carry. We have a lot of other games (particularly for the

TRS-80 Color and OSI). business programs, blank tapes and disks and hardware. Send $1.00 for our complete catalog.

QUEST - A NEW IDEA IN ADVENTURE
GAMESI Different from all the others.
Quest is played on a computer generated
map of Alesia. Your job is to gather men
and supplies by combat. bargaining, explor
ation of ruins and temples and outright
banditry. When your force is strong enough,
you attack the Citadel of Moorlock in a
life or death battle to the finish. Playable
in 2 to 5 hours, this one is different every
time. 16k TRS-BO, TRS-BO Color, and Sin
clair. 13K VIC·2Q. $14.95 each.

ADVENTURESIII
These Adventures are written in BASIC, are
full featured, fast action, full plotted ad
ventures that take 30-50 hours toplay. (Ad
ventures are interactive fantasies. It's like
reading a book except that you are the main
character as you give the computer com
mands like "Look in the Coffin" and
"Light the torch.")

Adventures require 16k on TRS80, TRSSO
color, and Sinclair. They require 8k on OSI
and 13k on Vic-20. Derelict takes 12k on
OSI. $14.95 each.

AARDVARK - 80
2352 S. Commerce, Walled Lake, MI48088 ....

(313) 669-3110 ~

Phone Orders Accepted 8:00 a.m. to 4:00 p.m. EST. Mon.-Fri. _'07



ASSEMBLE TYPE 4
SENTENCE
NErVRN

ASSEMBlE TYPE'
SENTENCE
REWNN

CHOOSE ESSENTIAl WO~OS ISUBJECT. H~6. 06JECT. ETC.l

'00

(

'I""'@"'"'I
IUT DEP£ND(NT nAUSE • SENTENCE I

CHOOSE TYPE

ON r lioro

ON L GOSU8 no 12~ 220 ll~ 't'. "'. 210 lO~· GOTO ~OO

ILEVELI

ASSUoIPLE TYPE I
SENHNCE
NEWNN

",

v Check with us and SAVE

'"
'"

SENTENCE GENER-lTOR FLOWCHART (A8RIOGEO)

'"

We have the largest Inventory in the
Central United States. Immediate
shipment directly to you from our
warehouse.

".

Fig. 1. The return works two ways, depending on where the GOSUB was initiated. On levels /-4,

the return returns to line 205. On levels 5-8, the return is nested and rerurnsfirst to the /eveI5-8
lines, then to 205.

guage, why couldn't a computer start
with the logic and insert the language?

Time out for some grammar review.
Any sentence can be classified as one
of four patterns: subject-verb, sub
ject-verb-direct object, subject-link
ing verb-adjective, or subject-linking
verb-noun. (Some grammar systems
are more complex, but for my students
this is enough.)

For example, in a sentence like,
"Suzy is pretty," the sentence pattern
is S-LV-Adj. "Is" links "Suzy" to
"pretty." Almost any noun can be
substituted for "SUlY," almost any
linking verb can be substituted for
"is," and almost any adjective can
take the place of "pretty." Example:
"The hunchback looked ugly."
(Someday the Basic software people
will invent an If.,.Then ... Except
operation for language strings.)

The point is that the computer can
create its own sentences by picking
subjects, verbs, adjectives, and other
parts of speech from arrayed word
lists, then arranging them according to
English syntax rules.

Making up sentences this way has its
faults and advantages. Since only a
part of a sentence's meaning comes
from its structure, and since the com
puter (obviously) has no idea what

Call for our
Prices!

1-800-835-9056
Kansas Residents:

1·316-624-1919 (collect)

* All Inventory 100% TRS·SO"
* Free Price List
* No Out-Of-State Taxes
* F·48 Warranty form
* Immediate Shipment

Equipment

* Payment Methods
v Visa or Mastercard
v Bank Cashier's Checks
v Bank Money Orders
v Bank Wire Transfers

fRS·SO· is the registered trademark of Tandy Corporation

Jimscot, Inc.
1023 N. Kansas - Box 607

Liberal. Ks. 67901
..... 254
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US1inX continu<,s

1 CLS:PRINT@215,·SENTENCE PATTERNS: ":CHR$(232) ,"AN INTERACTIVE L
EARNING PROGRAH",:PRINT@478,"BY",CHR$(249),"GEORGE STONE";CHR$(2
45);"MAY,1982"
8 CLEAR1200:RANDOM:Tlc0:R=0:DIMNS$(15) :POKE16396,165
9 DATA" THE"," A"
10 DATA" HORSE"," DOG·," HIPPO"," MONKEY"," FERRET·," HAN"," BO
Y"," GIRL"," MOUSE"," TEACHER"," MYRA"," HERMAN",· ALBERT·," GER
ALDINE",· SUZYCREAMCHEESE"
11 DATA" BELCHED·,· SAT·," LEANED·,· RAN"," CRAWLED·," WALKED",·

LOOKED",· SQUIRMED"," YAWNED",· DANCED"
12 DATA" THREW"," ATE"," SAW·," SMELLED"," TRICKED"
13 DATA" ROBOT"," MAN"," MOUSE"," RHINOCEROS"," FISH"
14 DATA" FAT"," FOOLISH"," CURIOUS"," WEIRD"," CUTE"," CRAZY","

SMART"," LAZY"," SLEEPY"," BEAUTIFUL"
15 DATA" NEAR THE TREE"," OVER THE HILL"," ACROSS THE FIELD","
UNDER WATER"," ON THE LAWN"
16 DATA ", TOO TIRED TO LAUGH,",", FEELING GAY,"," WHO DAVE LIKE
0"," WHO JUST RETURNED FROM THE MOON",", HOPELESSLY CONFUSED,"

words it's using, it can create such
monstrosities as:

"The cute dog smelled a robot on
the lawn since a weird girl later tricked
the fish around the tree. II

"Because Albert, too tired to laugh,
foolishly smelled a fat man around the
tree, a fat mouse, feeling gay, finally
threw a foolish mouse on the lawn."

As it turned out, the kids were enter
tained by the bizarre and fantastical
nature of these sentences. The absurd
ity of the meaning seems to make the
pattern a little more obvious.

As I was developing the sentence
generator, it occurred to me that since
the program started with the answer
(the sentence pattern) and came up
with an example, why not turn this into
a learning exercise? Hence the ques
tion-and-answer part of the program.

Program Explanation

The sentence-generating part of the
program, lines 1-91 and lines 200-500,
creates four types (patterns) of sen
tences at eight different levels of diffi
culty. (See Table 1.)

The levels of difficulty are possible
because when a string is never defined,
it will not cause an error when con
catenated in a longer string. The null
string is ignored. This allows the pro
gram to "choose" which words it will
or will not use by simply putting a
number or a zero in the subscript.

For example, AJ$(O) is null but
AJ$(l) is "fat." Level I sentences use
only the key words in the sentence pat
tern. The modifiers are left out by giv
ing them all zero subscripts. But level 3
sentences have adjectives, adverbs, and
prepositional phrases.

To build a complex sentence (levels
5-8), the program assembles a sentence
(CS$), adds a subordinating conjunc
tion (see data line 21; I'm not going to
explain subordinating conjunctions),
calls it a dependent clause
[OC$ = 0$(0) + CS$], then passes
through the building sequence again to
create a main clause. This all starts in
line 200, and the two clauses are con
catenated in line 501.

Lines 504 to 515 keep the words
from wrapping around the screen by
breaking the sentence up into pieces
that will fit on a line. It's messy, but it
works.

The sentence is first printed in the
loop in line 518. It is printed on every
other line to leave space for subroutine
6000 (more on this later).

The question-and-answer part of the
program runs between 520 and 999.
For each question, the question (Q$),

A$
AA$()
AJ$(AJ)
81$, 82$
CAS
CS$
CS$( )
D$(D)
DC$
FI$(), F2$()
LV$(LV)
ND$(ND)
NME$
NO$( 0)
NS$
NS$(NS)
0$
P$
PA$(PA)
PH$(PH)
PN$(PN)
PP$(PP)
Q$
QC$
QYN$
S$( )
US, Z$, ZL$, ZR$
V$
VI$(VI)
VT$(VT)

L
LN
LS
P
Q
R
S
SL()
SP()
ST()
TI
TP()
U
W
M,N,X,Y

Siring Variables

Student's answer
Correct answer statement
Adjective list
Graphics for eater's bottom half
Correct answer
Complete sentence or main clause
Chunks of CS$ less than 64 characters long
Subordinating conjunction list
Dependent clause
Graphics for word eater's mouth
linking verb list
Noun detenniner list
Student's name
Object noun list
Subject of current sentence
Subject noun list
Used after INPUT
Predicate complement of current sentence
Predicate adjective list
Adjective phrase or clause
Predicate noun list
Prepositional phrase list
Current question
Question clarifier
Answer choices for yes/no type of questions
Stores names of students
Graphics for worm
Verb of current sentence
Intransitive verb list
Transitive verb list

Numerical Variables
Level
LEN(CS$)
Number of chunks CS$ is broken into
Percent of right answers
Question number
Number of questions right
Number of students who have used the computer
Stores student's level
Stores percent of right answers
Stores total (T I)
Number of questions attempted
Stores total number of points (L x R)
PEEK variable
Timing loop
Loop variables

Table 2

Program Listing
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If you use a Word
Processor, you need

CjRAMMATiI< .

Beyond Spelling Checking
Grammatik can find over 15
different kinds of common errors
missed by simple spelling
checkers alone, including
punctuation and capitalization
errors, overworked and wordy
phrases, and many others. Use
Grammatik with Aspen Software's
spelling checker Proofreader,
featuring the Random House
Dictionary@, or with your current
spelling checker for a complete
document proofreading system.

Read what the experts say:
"The perfect complement to a
spelling checker."

Alan Moller, Interlace Age, 5/82

"A surprisingly last and easy tool for
analyzing writing style and
punctuation."

Bob Louden, InloWorld. 12/81

"Anyone involved with word
processing In any way Is encouraged
to get this excellent program."

A A Wicks. Computronics. 6J82

"A dynamic tool lor comprehensive
editing beyond spelling corrections."

Dona Z Mellach. Interlace Age. 5/82

"A worthy and useful addition to your
word processing software."

Stephen KImmel. Creallve Computing. 6182

Works with CP/M@),
IBM-PC@), TRS-80@)

Grammatik $75.00
Proofreader $50.00

Order direclly from Aspen
Software, or see your local dealer.
Specify your computer system
configuration when ordering!
Visa. Mastercard accepted.

Random House 1$ II regl$1erecl trademark of Random
House, Inc:: Othel leglsteled lIademarh: CP/M: Digilal
Research -- lRS·SO· Tandy Corp. -- IBM. IBM-
Proofreader, Grammallk Aspen Software Co

Aspen Stlftwa.re Co.,
P.o. Box 339 Tijeras, NM 87059

(505) 281-1634 .".. 65
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Lisling conrinued

17 DATA" MERRILY"," FOOLISHLY"," IMMEDIATELY"," FINALLY"," LATE
R"," SUDDENLY"," QUICKLY"," USUALLY"
18 DATA" WAS"," BECAME"," IS"," WAS"," HADBEEN"," LOOKED"," SEEM
ED"," F~LT"," BECAME"," WAS"
19 DATA" JOCK"," LOUDMOUTH"," RATFINK"," FOOL"," CLOWN"
20 DATA" GOOD"," BAD",· LONELY"," FINE"," NERVOUS"," HAPPY"," BL
UE"," STINKY"," GAWKY"," BEAUTIFUL"
21 DATA" IF"," WHEN"," SINCE"," AS"," BECAUSE"," SINCE"," WHILE"
," ALTHOUGH"," BEFORE"," BECAUSE"
50 F1$(1)="":F2$(1)=CHR$(190)+STRING$(2,188)+STRING$(2,176)+STRI
NG$(2,128)+STRING$(2,176)+STRING$(2,188)+CHR$(189)
55 Fl$(l)-CHR$(176)+CHR$(180)+STRING$(6,128)+CHR$(184)+CHR$(176)
:F2$(2)~CHR$(190)+STRING$(3,191)+CHR$(188)+CHR$(144)+CHR$(160)+C

HR$(188)+STRING$(3,191)+CHR$(189)
60 Fl$(3)=CHR$(176)+CHR$(180)+STRING$(6,128)+CHR$(184)+CHR$(176)
:F2$(3)=CHR$(190)+STRING$(3,191)+CHR$(IB8)+CHR$(144)+CHR$(160)+C
HR$(188)+STRING$(3,191)+CHR$(189)
65 F1$(4)=CHR$(176)+STRING$(2,188)+STRING$(4,191)+STRING$(2,188)
+CHR$(176) ,F2$(4)=CHR$(190)+STRING$(10,191)+CHR$(189)
70 Bl$=CHR$(17S)+STRING$(9,191)+CHR$(188)+CHR$(IS9) ,82$=CHR$(128
)+CHR$(131)+STRING$(2,143)+STRING$(4,191)+STRING$(2,143)+CHR$(13
1)+CHR$(128)
75 Z$=STRING$(7,176) ,ZL$=CHR$(140)+cHR$(176)+CHR$(158)+CHR$(131)
+CHR$(173)+CHR$(176)+CHR$(194)
76 U$=CHR$(195)+CHR$(191)+CHR$(195) :ZR$=STRING$(4,24)+CHR$(199)+
CHR$(176)+CHR$(IS8)+CHR$(131)+CHR$(173)+CHR$(176)+CHR$(140)
79 FORN=IT02:READND$(N) :NEXT
80 FORN=1TOI5:READNS$(N) :NEXT
81 FORN=ITOI0,READVl$(N) ,NEXT
82 FORN=1T05:READVT$(N) :NEXT
83 FORN=1T05:READNO$(N) :NEXT
84 FORN=ITOI0:READAJ$(N) :NEXT
85 FORN=lT05:READPP$(N) :NEXT
86 FORN=IT05:READPH$(N) :NEXT
87 FORN=lT08:READAV$(N) :NEXT
88 FORN=lTOI0:REAOLV$(N) :NEXT
89 FORN=ITOS,READPN$(N) ,NEXT
90 FORN=IT010:READPA$(N) :NEXT
91 FORN=1T010:READD$(N) :NEXT
149 PRINT@960,:FORN=IT09:PRINT:FORW=IT070:NEXT:NEXT
150 CLS:PRINT@256,"«ENTER) FOR SCORES)";:PRINT@5,"S E N TEN C
EPA T T ERN P R ACT I C E":PRINT:NME$="n:INPUT"WHAT I

S YOUR NAME":NME$
155 IFNME$=""THEN160ELSEFORN=lTOS:IFLEFT$(NME$,15)=S$(N)THEN170E
LSENEXT:GOT0181
160 CLS:PRINT" NAME",nLEVELn,"SCORE","TOTAL POINTS":FORN~ITOS:P

RINTS$(N) ,SL(N) ,SP(N) ,TP(N) :NEXT
165 PRINT@910,"HIT <ENTER)":INPUTO$:GOTOI50
170 T1=ST(N) :L=SL(N) :R=INT(T1*SP(N)/100) :PRINTnI REMEMBER YOU, "
:NME$:PRINT:PRINT"DO YOU WANT YOUR OLD SCORE (Y/N) ";:GOSUBI000
:INPUTO$
175 IFO$="N"THENR=0:Tl=0:GOTOI86ELSECLS:GOT0200
181 PRINT:PRINT-DO YOU WANT DIRECTIONS, ";NME$:", (YES/NO)";:I
NPUTO$:IFLEFT$(O$,I)="N"THEN186
182 PRINT"DIRECTIONS:n:PRINT:PRINT" A SENTENCE WILL BE DISPL
AYED AT THE TOP OF THE SCREEN. YOUR JOB, SHOULD YOU CHOOSE T
a ACCEPT IT, IS TO CORRECTLY ANSWERTHE QUESTIONS ABOUT THAT SENT
ENCE."
183 PRINT:PRINT" TO ANSWER A QUESTION, MOVE THE ARROW (";CHR
$(91);") BACK AND FORTH USING THE RIGHT AND LEFT ARROW KEYS
ON THE K~YBOARD":PRINTTAB(18)-THEN HIT <ENTER>"
186 L=0:INPUT-WHAT LEVEL DO YOU WANT?(1-6)";L
187 IF(L>6)+(L<I)THENCLS:PRINTCHR$(23) :PRINT"NO, NO, NO, YOU 101
OTIC IOIOTI! ":PRINT"**** A NUMBER BETWEEN 1 (ONE) AND 6
(SIX) -: PRINT: PRINT-"& I ($& () %$I! ! ! $&% I &(&%) 1$$11": PRINT:GOTOI86
200 DC$="":D=RND(10) :AJ2=0:AJ=0:PP=0:PH=0:AV=0:CLS:PRINT"HOLD ON

WHILE I THINK UP A GOOD ONE"
205 ONLGOSUB230,225,220,215,212,211,210,209:GOT0500
209 GOSUB21S,DC$-D$(D)+CS$,GOT0215
210 GOSUB220,DC$=D$(D)+CS$,GOT0215
211 GOSUB220:DC$=D$(D)+CS$:GOT0220
212 GOSUB22S,DC$-D$(D)+CS$,GOT0220
215 PH=RND(5)
220 PP=RND(5) ,AJ2-RND(10)
22S AJ=RND(10) ,AV-RND(8)
230 ND=RND(2) ,DN-RND(2) ,NS=RND(15) ,VI=RND(10) ,VT-RND(S) ,NO=RND(S
) ,LV=RND(S) ,PN-RND(5) ,PA-RND(10)
235 IFNS>10THENND=0:AJ=0
269 T=RND(4) :IFT=3THENLV=LV+5
270 ONTGOT0300,350,400,450
300 REM *** S---V-
310 CS$-ND$(ND)+AJ$(AJ) +NS$(NS)+PH$(PH) +AV$(AV)+VI$(VI)+PP $(PP)
315 NS$=MID$(NS$(NS) ,2) ,V$=MID$(VI$(VI) ,2) ,P$="" ,RETURN
350 REM *** S--V--OO
360 CS$-ND$(ND)+AJ$(AJ)+NS$(NS)+PH$(PH)+AV$(AV)+VT$(VT)+ND$(DN)+
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TWO SYSTEMS IN ONE
Run CPIM application
programs in addition to
TRSDOS

INDUSTRY STANDARD
Enter the world of powerful
CPIM application programs
WordStar, dBase II, etc.

OPEN AND SHUT CASE
EASY to install, plug·in
boards; no wires or traces to
cut; no soldering.

TECHNICAL BACKGROUND
Over 50 years of high
technology experience ... from
Maxi's to Micro's ... both
Hardware and Software.

FREEDOM OF CHOICE
T8/0S (our powerful Z·BO
code operating system) and
CPIM 2.2 if you choose.

-Dealer Inquiries Invited
-Six Month Warranty
-3D Day Money Back
Guarantee

Freedom Option CALL $
Freedom Plus CALL $
Manual Only $25.00

Call use for information about
our large selection of CP/M
application programs.

To order call
(215) 569·2381

TRS·80 is a registered trademark of
Tandy Corp.

LNW·80 is a registered trademark of
LNW Research Corporation

PMC 80. 81 is a registered trademark of
Personal Microcomputer {nco

TRSDOS is a registered trademark of
Tandy Corp.

CP/M 1$ a registered trademark of Dlgilal

Research Inc.
WordStar is a registered trademark of

MicroPro Int. Corp.
dBase If is a registered trademark of

Ashton· Tate

y" 240

Freedom Technology
International

119 North 18th Street, Philadelphia, PA 19103



question clarifier (QC$, if there is one),
correct answer (CA$), yes/no answer
(QYN$, if there is one), and complete
answer (AA$) are defined. Then the
answer subroutine (3000) is called.
Subroutine 4000 prints the sentence
again, and the next set of questions is
prepared for subroutine 3000.

Five or six questions are asked about
each sentence, thus getting the students
to look at each part of the sentence.
The whole point of this exercise is in
the last question (line 9(0). Using the
information the program has sug
gested about the sentence, the students
have to decide what the sentence pat
tern is.

The Subroutines

Subroutine 3000 prints all the pre
vious correct answers, prints the CUf

rent question, calls subroutine 6000 for
the answer (A$), compares the answer
with the correct answer, gives a prompt
(QC$) if needed, and adds to the score
if the answer is right. (Whew!)

Subroutine 1000 prints the cumula
tive score and current level.

Subroutine 1100 keeps track of who
has been using the computer and sorts
the students according to their scores.
A screen print of this information can
be accessed from the beginning of the
program (lines 155-160) when it asks
for the next student's name.

Subroutines 5000 and 5500 are
graphics treats or tricks to relieve tedi
um and reinforce correct answers.
They can be canceled by pressing the
space bar.

Now to explain subroutine 6000.
The first version of this program had
the students typing in the answers. But
they spent most of their time hunting
and pecking rather than thinking about
subjects and verbs. Having them give
the first letter didn't work because
sometimes the wrong word had the
same first letter as the right one. Sub
routine 6000 evolved after watching
the advanced computer students design
their own games.

Line 6020 prints an up arrow under
the sentence. Lines 6030-6060 let the
students move the arrow back and
forth using the right and left-arrow
keys. When they've found an answer,
they press enter, which causes the pro
gram to jump to line 6100. Lines
6100-6180 PEEK the video memory
locations above the arrow and then
build an answer word (A$) based on
the spaces between words. The for
mula in line 6180 resets the cursor to
the space after the last question dis
played.
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LiSlillg continued

PA$(AJ2)+NO$(NO)+PP$(PP)
365 NS$:MID$(NS$(NS) ,2) ,V$=MID$(VT$(VT) ,2) ,P$=MID$(NO$(NO) ,2) ,RE
TURN
400 REM ***S-LV-A
41~ CS$=ND$ (ND) +AJ$(AJ) +NS$(NS)+PH$(PH) +LV$(LV)+PA$(PA) +PP $(PP)
415 NS$=MID$(NS$(NS) ,2) :V$=MID$(LV$(LV) ,2) ,P$=MID$(PA$(PA) ,2) :RE
TURN
450 REM *** S--LV--N
46~ CS$=ND$(ND)+AJ$(AJ) +NS$(NS)+PH$(PH)+LV$(LV) +ND$(DN) +PA $(AJ2)
+PN$(PN)+PP$(PP)
470 NS$=MID$(NS$(NS) ,2) :V$=MID$(LV$(LV) ,2) :P$=MID$(PN$(PN) ,2) :RE
TURN
5~~ Q=I,
501 IFLEN{DC$) >0ANDRND(2) =lTHENCS$=DC$+","+CS$+"."ELSECS$=CS$+DC
$+"."
504 LN=LEN(CS$) :IFLN>191THEN200
505 IFLN<64THENLS=1:CS$(1)=CS$:GOT0518
508 LS=2:FORM=63T050STEP-l:IFMID$(CS$,M,1)=" "THENCS$(l)=LEFT${C
S$,M) :CS$(2) =MID$(CS$,M+l) :GOT0510ELSENEXTM
510 N=LN+1:IFLN>M+63THENLS=3:FORN=M+63TOM+50STEP-1:IFMID$(CS$,N,
1)=" "THEN51SELSENEXTN
515 CS$(2)=MID$(CS$,M,N-M) :CS$(3)=MID$(CS$,N)
518 CLS:FORN=lTOLS:PRINTCS$(N) :PRINT:NEXT
520 0$=" WHAT IS THE SUBJECT OF THIS SENTENCE?"
530 CA$=NS$:QC$=" WHO OR WHJl.T IS THIS SENTENCE ABOUT?":AA$(l)="
THE SUBJECT IS '''+NS$+'' I"
540 GOSUB3000:GOSUB4000
600 CA$=V$:O$=" WHAT IS THE VERB OF THIS SENTENCE?":QC$=" WHI
CH WORD SHOWS AN ACTION OR STATE OF BEING?":AA$(2)="THE VERB IS
I "+V$+" I"
610 GOSUB3000
620 GOSUB4000
650 Q$=" WHAT TYPE OF VERB IS '''+V$+'''?'':QYN$=''ACTION LINKING"
660 IFT<=2THENCA$="ACTION":AR$="N"
665 IFT>=3THENCAS="LINKING":AR$=""
670 AA$(3)="'"+V$+''' IS A"+AR$+" "+CA$+" VERB"
680 GOSUB3000:GOSUB4000
690 ONTGOT0700,700,800,800
700 QS=" IS THERE A DIRECT OBJECT? ":QYN$="YES NO"
705 IFT=l THENCA$="NO":AA$(Q)="THERE IS NO DIRECT OBJECT":GOSUB3
000:GOSUB4000:GOT0750
710 IFT=2THENCA$="YES·:AA$(Q)="THERE IS A DIRECT OBJECT"
720 GOSUB3000:GOSUB4000
730 Q$="WHAT IS THE DIRECT OBJECT?":QC$="WHAT WORD IS GETTING TT
HE ACTION OF THE VERB?":CA$=P$:AA$(Q)=P$+" IS THE DIRECT OBJECT"

740 GOSUB3000:GOSUB4000
75~ GOT09~~

800 Q$="WHAT IS 1"+NS$+"1 BEING LINKED TO?":QC$="IN OTHER WORDS,
THE "+NS$+" "+V$+" WHAT?":CA$=P$:AA$(Q)="'"+P$+'" IS THE SUBJEC

T COMPLEMENT"
810 GOSUB3000:GOSUB4000
840 QYN$="NOUN ADJ":Q$="IS I"+P$+"I A NOUN OR AN ADJECTIVE?"
850 IFT=4THENCA$="NOUN":AA$(Q)="'"+P$+'" IS A NOUN"
860 IFT=3THENCA$="ADJECTIVE":AA$(Q)=RI"+P$+"I IS AN ADJECTIVE"
870 GOSUB3000:GOSUB4000
900 Q$=·LAST QUESTION •••••• WHAT IS THE SENTENCE PATTERN OF THIS

SENTENCE? (I)S-V (2)S-V-nO (3) S-LV-ADJ (4) S-LV-NOUN
PRESS A NUMBER"

910 QC$="":ONTGOT0912,914,916,918
912 CA$="l":AA$(Q)=" S-V":GOT0920
914 CA$="2",AA$(Q)=" S-V-DO":GOT092~

916 CA$="3":AA$(Q)=" S-LV-ADJ":GOT0920
918 CA$="4":AA$(Q)="S-LV-NOUN":GOT0920
920 AA$(Q)=AA$(Q)+" "+NS$+"--"+V$+"--"+P$:PRINT@768,"";:GOSUB3
~~~

950 CLS:PRINT:PRINT:PRINT" YOUR SCORE SO FAR IS ";INT(R/Tl*l
00) ;"% ON LEVEL "iL:PRINT
952 IF(L>1)*(R/T1<.5)THENL=L-1:PRINT"YOU HAVE JUST MOVED DOWN TO

LEVEL ";L;" THIS SHOULD BE EASIER"
956 IF(L=8)*(R/T1>.95)THENCLS:FORN=lT060:PRINT"11WOWl1"i(R*100/T
1) i"%ll"i:FORW=lT030:NEXT:NEXT:CLS:PRINTCHR$(23) :PRINT:PRINT:PRI
NTR*100/T1i"% ON LEVEL ";L:PRINT:PRINT"NICE WORK, ";NME$:PRINT
R 11M DONE WITH YOU ":FORW=lT01500:NEXT:O$="N":GOT0970
957 IF(L<8)*(R/T1>.85)THENL=L+1:PRINT"YOU HAVE JUST MOVED UP TO
LEVEL "iL
960 PRINT:INPUT "DO YOU WANT TO TRY ANOTHER ONE (YIN) "iO$
970 IFLEFT$(0$,1)="N"THENCLS:PRINT@278,"GOOD - BYE, "iNME$;:PRIN
T@406,"NEXT PERSON, PLEASE" :GOSUBl100 :R=0: T1=0: CLS :GOT0150
992 GOT0200
999 END
1000 PRINT@370,"LEVEL "iL;:PRINT@434,"S COR E :"i:PRINT@497,R
i"OUT 01""i:PRINT@508,T1;
1010 RETURN
1100 S=S+1:NME$=LEFT$(NME$,15) :P=INT(R/T1*100) :TP=P*L:IFS>10THEN



TRS-80 Disk
& Other Mysteries

by H.C. Pennington

This book is the definitive
authortty on data recovery
for the TRS-SO Model I disk
aystem.ln almost everycase,
ID8t$ta can be recovered

blicik t..la you how
red dir

this
data

Includes
~ jriil step-by-step
inlltruCtlOn8 for both begin
ners and profelIelonals.
132 pages. 122.50

Microsoft BASIC Decoded
& Other Mysteries

by James Farvour

This Dook is the only one of
its kind You will learn how
the TRS-SO Model I BASIC
interpreter works from
power-up to power-down. II
has the complete disas
sembled Microsoft BASIC
Level II Interpreter with over
13.000 lines of detailed com
ments in one volume. The
math. arithmetic and utility
routines are fully explained
with examples on how to use
them. An incredible learning
aid for the beginner and a
valuable reference for the
professionaL
312 pages. $29.95

The Custom TRS-80
& Other Mysteries

by Dennis Bathory KitSz.

A comlete hardware/soft
ware how·to-do-it like reverse
video. high res graphics. aud
ible keystroke.. 8-track mass
storage music synthesizer,
and real lime clock. Dozens
of project hint.. tips. and fixes
complete with the interface
software. If you are a begin
ner, there are chapters on
wir&wrap, soldering and con
struction methods. If you are
a professiona~ there is a
wealth of technical detail.
332 pages. 529.95

BASIC Faster and Beller
& Other Mysteries

by Lewis Rosenfelder

BASIC is not nearly as slow
as you thinkl This bookshows
you how to make it faster and
beller with techniqUes and
triCks that you neverdreamed
of for Model I. U and III
disk systems. You won·t find
trivia~ poorly designed"check
book" programs here" only
useful BASIC techniques
and code ready for use in
YOUR programs. Tutorial for
the beginner, instructive for
the advanced, and invaluable
for the professional All rou·
tines are available on disk
2SO pages. $29.95

1953 West
11th Street
Upland,CA
91786

Learn about your TR8-aO computer - it's as easy as t -2-3-4. These books are easy to read and understand because they are
written for you by people just like you. Here are answers and solutions without jargon. There are no end of chapter "tests" - no
incomprehensible math formulas" no textbook explanations - just straightforward. plain English.

You will learn how to recover"lost data" on disk. Iiow the BASIC interpreter works, how to make BASIC run fasler and belter, and
how 10 modify and interface yourTRS-80.ln other words, you will learn how to make your computer do aU the things you wanl it 10
do. Ifs as easy as 1-2-3-4.

AvaUable at computer store.. a Dalton Book.sellers and Independent book
dealers. BASIC Fa.tar and Beller Is also available at all RADIO SHACK Computer
Centera and aelected RADIO SHACK storas. (Cat. NO. 82·' 002) If your dealer is out of
atock, order direct. Include 54.00 for shipping and handling. Foreign residents add
$11.00 plus purchase price, in U.s. funds. TRB-ao 'radamark TANDY COrp.



Subroutine 6500 is similar but it is
used for yes and no questions.

Letting students answer questions
this way saves them time and ensures
accurate spelling. It also gives them
something to play with while they're
debating about the right answer.

Other Possibilities

This is a flexible program; many
parts can be changed without forcing
you to rewrite other parts.

For example, the word lists can be
changed or made longer by changing
the appropriate data, read, and RND()
lines. If you want to play with the sen
tence generator, put a remark at the be
ginning of line 187 so you can choose any
level, and add this line: 519 GOTO 186.

Other types of sentence patterns can
be added by changing line 270 and add
ing more lines similar to lines 350-365.
These lines could be added anywhere
since they end in a return. Of course,
you would also have to change the last
question (lines 900-918).

The program can be modified to do
other grammar exercises. For example,
if you wanted to work on parts of
speech, you would need to rewrite lines
315,365,415, and 470 because the an
swers are pulled out of the sentences at
this point. The lines that define the
questions and answers (520-950)
would also have to be changed so sub
routine 3000 would ask the right ques
tions and check the correct answers,
but the rest of the program can be left
intact.

Drills on dependent clauses and sub
ordinating conjunctions would be even
easier. l' II let you figure that one out.

If your students get tired of the
graphics, you could write your own in
subroutines 5000 and 5500. You could
even add a graphics game subroutine
that could be called from around line
960. Playing time could be based on a
certain amount of achievement.

Practical Suggestions

I've found that the optimum time
students work with this program is 15 to
30 minutes per group in groups of lwo
or three students. It works well to put
high and low-ability students together
in the same group. They need at least
15 minules to start working their way
up through the levels, but unless they're
really dedicated, they start playing
with it after a half hour or so.•

George Slone can be reached at 5089
Deer Creek Lane, West Bend, WI
53095.
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Lisl;ng comin""d

5""10
1110 FORN""lTOS:IFP<SP(N)THEN1130
112~ FORY=S-1TONSTEP-1, S$ (Y+1) =S$ (Y) ,SP (Y+1) =SP (Y) ,ST (Y+1) =ST(Y)
:SL(Y+1)""SL(Y) :TP(Y+1)""TP(Y) :NEXT:S$(N)=NME$:SP(N)=P:ST(N)=T1:SL
(N)=L,TP(N)=TP:GOT0116~

1130 NEXT
1160 PRINT@916,"PRESS <ENTER> TO START"i:INPUTO$:RETURN
3000 REM *** CHECK ANSWER SUB
3010 PRINT:PRINTCHR$(94)iQi" "iQ$i:GOSUB1000:T1=T1+1:IFLEN(QC$)
>0THENGOSUB6000:PRINTA$:GOT03030
3020 IFLEN(QYN$»0GOSUB6500:GOT03030
3025 A$=INKEY$:IFA$=""THEN3025
3026 IFVAL(A$)<10RVAL(A$»4THEN3025ELSEPRINT@64,STRING$(4,153) i
3030 IFA$=CA$THENR=R+1:PRINT"RIGHT, " i NME$i", "i:GOT03060
3035 IFLEN(QC$)=0THEN3050ELSEPRINT"WRONG, ";QC$i:GOSUB6000
3045 IFA$=CA$THENR=R+.5:PRINT"RIGHT, ";NME$i", "i:GOT03060
3050 PRINT"WRONG, "iAA$(Q) i:GOSUB1000:GOSUB5500:GOT03065
3060 PRINTAA$(Q) :GOSUB1000:GOSUB5000
3065 QC$=""
3070 RETURN
3999 END
4000 REM*** GET READY FOR NEXTQUESTION
4010 CLS
4030 FORN=1TOLS:PRINTCS$(N) :PRINT:NEXT:FORN=ITOQ:PRINTNi" "iAA$
(N) :NEXT
4050 Q=Q+l:RETURN
5000 ONRND(6)GOT05100,5100,5200,5100,5300,5300
5099 REM *** PAC MAN EATS
5100 FORN=1T030:NEXT:X=RND(50) :FORN=768+XT064+XSTEP-64:FORX=lT04
:PRINT@N-63,F1$(X) i:PRINT@N,F2$(X);:PRINT@N+64,B1$i:PRINT@N+128,
B2$i:PRINT@N+192,STRING$(12,128)i
5110 FORW=RT015:IFPEEK(14400)=128THENRETURNELSENEXT:NEXT:NEXT:PR
INT"BURP":FORW=lT050:NEXT:RETURN
5199 REM *** SNAKE ***
5200 X=510:X1=511:X2=X1:X3=X2:X4=X3:Y1=448:Y=RND(60)+Y1
5210 IFYl=~THENY=-5

5220 I=SGN{Y-X)
5230 IFX<0THEN5240ELSEPRINT@X,"**"i
5240 IFX4<0THENRETURNELSEPRINT@X4," "i:X4=X2:X2=X
5250 IFX=YORX=Y+ITHENX=X-64:Y1=Yl-64:Y=RND(35)+Y1:GOT05210
5260 X=X+I*2:IFPEEK(14400)=128THENRETURNELSEGOT05230
5299 REM *** WORM ***
5300 X=4:Y1=4:Y=Yl+RND(56)
5310 FORW=RT025:IFPEEK(14400) =128THEN5350ELSENEXT: IFX>447THEN535
~ELSEPRINT@X,Z$i:FORW=lT025:NEXT

5320 IFX=YTHENPRINT@X,U$;:FORW=1T025:NEXT:X1=X:X=X+64:IFX>447THE
N5350ELSEPRINT@X,U$;:FORW=lT025:NEXT:Yl=Yl+64:Y=Y1+RND(56) : PRINT
@X1,CHR$(2~~) :,GOT0531~

5330 IFX<YTHENPRINT@X,ZR$i:X=X+3:GOT05310
5340 IFX>YTHENPRINT@X,ZL$i:X=X-2:GOT05310
5350 PRINT"BYE-BYE":FORW=lT050:RETURN
5500 REM *** PAC-MAN DIES
5505 CLS:FORN=1T010:X=RND(640) :PRINT@X," NO WAY, ";NME$i" "i:
NEXT:PRINT@724,AA${Q) ;
5510 N=768:FORX=4T01STEP-1:PRINT@N-63,F1$(X) :PRINT@N,F2$(X) :PRIN
T@N+64,B1$:PRINT@N+128,B2$:FORWAIT=IT0100:NEXT:NEXT:PRINT@705,ST
RING$(11,128) :FORWAIT=1T0100:NEXT
5520 FORN=lT0150:X=RND(24)-1:Y=RND(6)+38:RESET(X,Y) :RESET(X+1,Y)
:IFPEEK(14400)=128THEN5800ELSENEXT
5800 RETURN
6000 REM *** MOVE ARROW ***
6020 Y=65:X=65:PRINT@X,"[";
6030 U=PEEK(14400) :IFU=64THENX=X+1:GOT06040ELSEIFU=lTHEN6100ELSE
IFU=32THENX=X-1:GOT06040ELSEIFU=16THENX=X+128:GOT06040ELSEGOT060
3~

6040 IFX<64THENX=64ELSEIFX>LS*128-64+LEN(CS${LS»THENX=64ELSEIFX
=128THENX=192ELSEIFX=191THENX=127ELSEIFX=256THENX=320ELSEIFX=319
THENX=255ELSEIFX>383THENX=64
6060 PRINT@Y," "i:PRINT@X,"["i:Y=X:GOT06030
6100 X=X+15360-64
6110 X=X-1:U=PEEK(X) :IFU=32GOT06150ELSEGOT06110
6150 A$=""
6160 X=X+l:U=PEEK(X) :IFU=32GOT06170ELSEA$=A$+CHR$(U) :GOT06160
6170 IFRIGHT$(A$,1)=","ORRIGHT$(A$,1)="."THENA$=LEFT$(A$,LEN(A$)
-1)
6180 PRINTA$i:X=64*(2*LS+Q+2) :PRINT@X,""i:RETURN
6500 REM *** YES & NO QUESTIONS ***
6510 A$="" :X=690: Y=697: PRINT@624,CHR$(166) ;: PRINT@688,CHR$(153) ;
:PRINT@626,QYN$;
6520 U=PEEK(14400) :IFU=32THENX=690:Y=697ELSEIFU=64THENX=697:Y=69
0ELSEIFU=1GOT06550
6530 PRINT@X,"["i:PRINT@Y," "i:GOT06520
6550 X=X-64+15360
6555 U=PEEK(X) : IFU=32THEN6560ELSEA$=A$+CHR$(U) :X=X+l:GOT06555
6560 IFA$="ADJ"THENA$="ADJECTIVE"
6570 QYN$="":PRINT@64*(LS*2+Q+2),,,n:RETURN
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1330 N, Glassell, Suite M, Orange, CA 92667 (714) 997-4950

CALL FOR COMPETITIVE PRICING ON HARD DRIVE SUBSYSTEMS-
BUY WHERE YOU CAN GET SOFTWARE SUPPORT'!

CHECK, VISA, MIC, C.O,O ON CERTAIN HARDWARE
TELEPHONE OROERS ACCEPTEO 1714) 997 -4950

"TRS-80 IS A REGISTERED TRADEMARK OF TANDY CORPORATION
CPiM IS A TRADEMARK OF DIGITAL RESEARCH
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14 + Megabyte (formatted) ARM Winchester Disk Dr;ve $3595

includes ECC error detection and correction FAST. Service Contract Available
($30fmonth/drive) MUltiplexor Available.

20 Megabyte Cli Honeywell Bull Cartridge Drive 57995
10 Megabytes fixed, 10 removable for the professional installation
requiring Removable Media BACKUP. 60 and 120 Megabyte add-on
Winchester drives available.

10 Megabyte Cameo· Western Dynex Cartridge Drive 55995
5 Megabytes fixed, 5 removable for the smaller professional installation.
Removable Media BACKUP, MUltiplexor available for up to four users ll

HARD I SOFT DISK SYSTEM (HSDS) SOFTWARE

HSDS is available for the Radio Shack (2.0{A} compatible). Cameo,
Cynthia Bull, ARM, Corvus, acs, Data Peripherals, and Santa Clara
Systems hard disk systems and others'!!
Compatible with your Version 2.0(a) TRSDOS files. Compatible with
your existing BASIC programs and tiles. Compatible with most machine
language programs that use the standard calling sequence, You can
access both your floppy disk drives and HSDS files interchangeably!!
Complete utilities include HZAP (Hard Disk SUPERZAP), Directory
Catalog System, Parameterized FORMAT, HPURGE (Bulk Copy/Purge
Utility) and others.
The Hard/Soft Disk System (HSDS) Sollware has more than One Year's
FIELD Experience. The latest HSDS version adds several enhancements
including maintenance of system files on the hard drive, files as large
as the disk, the ability to segment the disk as logical drives. and defin
able directory size, Uses 3.2K memory Mixed floppy and hard drive
operation is supported.

HSDS for Radio Shack $500
HSDS for Other Drives $400

Development Package Mod II $125 Includes RACET Superzap,
Apparat Disassembler and Model II interface to Microsoft 'Editor
Assembler + and documentation for Mod I and uploading service.
Assemble directly into memory, MACRO facility, save all or portions of
source to disk, extended editor commands.

Basic Cross Reference Utility Mod II $50 SEEK and FIND functions tor
variable, line numbers, strings, keywords. 'All' options available for
line number and variables. Load from BASIC - call with control 'R·.
Output to screen or printer

FIELD PROVEN
5 to 140 MEGABYTES On Line for the TRS-80· Model II

Winchester and Cartridge Disk Drives available for immediate delivery!!

5 MEGABYTE Winchester Disk Drive - CALL for PRICING
LOWEST PRICES AVAILABLE ANYWHERE"

or print
is pack
menta-

rAids
d III 530,

are compared!
e and multi-key

arrays and sample

Infinite BASIC Mod I $50, Mod III $60 Extends Level II BASIC with
complete Matrix Functions and 50 more string functions. Includes
RACET in-memory sorts ll Select only those functions you want to
optimize memory

Infinite BUSINESS (Requires Infinite BASIC) Mod I and III 530 Complete
printer pagination controls, hash codes. binary array search. and
packed decimal arithmetic (127-digit accuracy)
COMPROC Command Processor Mod I and Mod III $30 Auto your disk
to perform any sequence of instructions that you can give from the
keyboard'! Ideal for setting up dedicated applications.

Disk Sort/Merge (DSM) Mod I 575, Mod III 590, Mod II $150 All
machme language stand-alone Random file sort package. Establish sort
specification in simple BASIC command file, Sorts multiple-diskette
files. Only operator action is to switch diskettes when instructed, Super
fast sort times - improved disk I/O makes this the fastest Disk Sarti
Merge available
KFS-80 Keyed File Sysfem Mod I and III $100, Mod II $175 Machine
language BASIC ISAM utility provides keyed and sequential access to
multiple files. Simple interface to BASIC. Binary tree index system
provides rapid access to records
Utility Package Mod II $150 Recover blown diskettes. Includes
Superzap. bulk copies, and other utilities for repair of blown diskettes
Complete documentation on diskette structure and guidance for repair
Other utilities include Dynamic DEBUG (with single-step, trace, sub
routine calling, program looping and more), XCR, DISKID, Directory
Catalog System, XPURGE

Give Your TRS-80' a Tremendous Boost
with RACET COMPUTES Software

RACET COMPUTES Utility Software makes the lRS faster, more efficient,
and easier to use. Our programming aids improve your productivity.
Our reputation IS for products that are professional in design and work
as advertised!!!

.... 468

* NEW SPEED-UP KIT FOR TRSDOS *
V2.0a & 2.0b MODEL 11 & 16 * $99.95

This software 'fix' to TRSOOS 2.0 is a MUST to users impatient with the speed of
TRSDOS 2.0. Important features include: Boot speed improved by a factor at 2
112 times, Time and Date need only be entered once at power on, Dala reads up to
five times faster than in standard configuration. The system runs faster then when
verify detect leature has been turned off, but still retains the reliability of the verify
detectlunction.
Special Note for SCRIPSIT users - Scri sit turns off the verify detect feature, The
Speed-Up Kit turns it back Qm;~9'S!Jb, . . should
dramatically reduce 'blowr{jairectolies"ancto

>" ,h'j~':I;'7'."(/* SUP~R~P.<:"IoLcCPfM-

You asked for it lll And now t,
ning on azao CPU and a
copy, zefQ,And'print-any:sect:
screen eajt~~.r~~~e.dJf:rJlSi~g~

*SUP,lRW for;[RS
Recover Blown'FilesTfN5W WI!
any sector on your diskette o(il
age is aSCAN uti«ty Io Japilftate a-d
tion inclu~e:s a deSCfjptiv~ of the T~S9QS

'* ... "odelll Fasl,Bac,,-u
"'-_ ' /':"", 'N','.

5 TO 1oumas. faster ba<;kupslJ1··
55 secords!!! on two drivtfsyst8i
busmess, tlme IS money, 1nd1r

RAG T CO"PUTE~J?t~
Generaliz8d3.Subroutlne E.clfi s.-·;
Mod 11550 The STANDARD agarn
And then compare price l ! Multi
character string sorts. Includes zero ~'n
programs
Basic Link Facility 'BLINK' Mod I and III $30 Mod II S50

Link from one BASIC program to another saving all variables I The new program
can be smaller or larger than the original program The chained program may
either replace the existing program, or can be merged by statement number. The
statement number where execution is to start can be specified!

.... See List 01 Advertisers on Page 563 80 Micro, Anniversary 1983 • 237
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Avoid the Dangers of
Dirty Disks

by Dave Grimes

Table J. List of variables

Aclean disk drive runs best, but cleaning a
disk drive is easier said than done. This
program leads you by the hand through the job.

A Response for "Hit enter to continue"
CH Track !O seek on cleaning disk
DO Input drive Ii
DL Delay variable in For ... Next loop
DR Value to POKE to select drive
EF Error flag. If zero when checked, no error
Hl$ Screen heading line
LD Delay variable in For. . Next loop
S Disk controller status byte
TB Tab value to center heading on screen

After reading about the merits of
disk system cleanliness, I decided to
buy a disk drive head-cleaning kit.

I bought the 3M 7440 kit for
H'.-inch disk drives. This kit includes
two 5 Y4-inch cleaning disks, a four
ounce bottle of cleaning fluid, a spout
for the cleaning fluid bottle, and an in
struction sheet.

The instructions advise you to dis
pense cleaning fluid onto the provided
disk and to insert the cleaning disk into
a drive. You then activate the drive for
approximately 30 seconds, remove the
disk and write on the label that the disk
has been used. After IS uses, you
discard the cleaning disk.

I contemplated this for a while; how
was I to turn on a particular disk drive
for 30 seconds? For my 4O-track
drives, how would I know that after IS
uses of the cleaning disk, I had used all
40 tracks equally? The instruction
sheet failed to address these questions.

It seems to me that a 4O-track disk
drive should be able to use the cleaning
disk 40 times if I could ensure that a
new track were used each time. Also, it

would be convenient to turn on a speci
fied disk drive for 30 seconds while the
cleaning disk was in that drive.

My program CLEANER/BAS
makes all these things possible. It
allows you to specify which drive to
clean, the track to use on the cleaning
disk, and keeps the specified disk-drive
motor on for 30 seconds with the
read/write head loaded.

How to Use the Program

After entering and verifying the pro
gram, run it. The screen shows a ban
ner, gives a brief description of its
function, and asks which disk drive you
want cleaned. Don't put the cleaning
disk in any drive yet, just enter the re
quested drive number. Next, you're
asked which track to use on the clean
ing disk. Enter a number from zero to
the highest track number on your disk
drive, less I (zero through 39 for a
4O-track drive). When you hit enter
the disk drive steps to track zero, then
out to the track you entered. The
screen clears and a new screen requests
that you prepare the cleaning disk for

use and insert it in the target drive. In
sert the cleaning disk and hit enter,
and the target disk drive turns on for 30
seconds. Next, a new screen appears
informing you which disk drive you've
cleaned, and which track was used on
the cleaning disk. You're reminded to
remove the cleaning disk so that in
advertently turning on the disk drive
won't sweep the read/write head
across tracks on the cleaning disk.

The Program
Lines 80-180 of the Program Listing

do some housekeeping, and display in
structions on the screen. Lines 190,
200, and 210 solicit the disk-drive num
ber (DD) and convert DD from 0, 1,2,
or 3 to' I, 2, 4, or 8 respectively. The
converted. number is stored in variable
DL and is used to select the proper disk
drive by POKEing DL into RAM loca
tion 14304. Line 220 asks which track
number to use on the cleaning disk,
and stores the track number in variable
CH. Line 230 turns on (selects) the
desired drive, and line 240 moves the
read/write head to track zero.

Line 270 plugs in the track number
that yOll wanl to use, and line 290 tells
the disk controller to go to that track.
Line 310 checks the track register to see
if the desired track was located.

After putting the cleaning disk in the
targeted drive, as instructed by lines
340 and 350, try to determine that the
cleaning disk is actually in the target
drive. The simplest way to do this, is to
look for write protect in the disk con
troller status. The cleaning disks don't

The Key Box
Model I
32KRAM
Disk Basic
1 Disk Drive
Head-Cleaning Kit
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'SELECT DRIVE
'SET ERROR FLAG

USED AND SHOULD NOT BE USED AGAIN."

REMOVE THE HEAD CLEANING DISKETTE NOW."

Start with a Model II floppy system and
grow into a hard disk. Since all P&T
CP/M 2 systems are fully compatible,
you will have no conversion worries.

Special note: P&T hard disk systems
allow you the user to configure logical
drive assignments to your specifications.
Write tor more details.

Prepaid VISA, MIG, or GOD orders accepted.
All prices FOB Goleta and subjecl to change

GPIM IS a regIstered trademark of DIgItal
Research. lRS-eO is a IrademarkofTan(jyGorp.

AND USE A CLEAN AREA EACH

Dave Crimes can be reached at 12949
W. Monrana Drive, Lakewood, CO
80228. His hobbies include bicycling.

that repeatedly selects the drive. If a
drive isn't selected every two seconds
or so, the drive shuts off.

This program allows the TRS-80
Model I disk user to control disk head
cleaning efforts and keep his disk
system clean. •

DO YOU WISH TO CLEAN (0,1,2,3) "iDD
AND DD <> 2 AND DD <> 3 THEN 190

'NOTE EXPONENTIATION
CLEAN TRACK ON YOUR CLEANING DISKETTE

BY DAVE GRIMES
12949 W. MONTANA DR.
LAKEWOOD, CO 80228

HEAD CLEANING UTILITY AND CLEANING DISKETTE MANAGER
DECEMBER 1981

PRINTnDISKETTE HAS BEEN
PRINT
PRINT"YQU SHOULD
PRINT
END
S=PEEK(14316)
IF S > 127 RETURN
IF (S AND 1) <> 0 GO TO 500
RETURN
POKE 14304,DR
EF=l
FOR LD = 1 TO 10
IF PEEK(14316) > 63 THEN EF=0 :RETURN
NEXT LD
RETURN
END

10 REM
23 REM
30 REM
43 REM
53 REM
63 REM
73 REM
80 DEFINT A-Z
93 Hl$="DISKETTE HEAD CLEANING PROGRAM"
100 TB=(64-{LEN(Hl$))1/2 ,CLS
113 PRINT TA8(TB) Hl$ :PRINT
123 PRINT"THIS PROGRAM WILL MANAGE YOUR HEAD CLEANING DISKETT
ES, BY"
130 PRINT"ALLOW!NG YOU TO SPECIFY WHICH TRACK ON THE HEAD CL
EANING"
140 PRINT"DISKETTE YOU WISH TO USE EACH TIME."
153 PRINT"IP YOU KEEP A RECORD OF WHICH UNUSED TRACK IS NEXT, Y
OU CAN"
163 PRINT"USE YOUR CLEANING DISKETTES 35, 43, 77, OR EVEN 80

TIMES"
170 PRINT" (DEPENDING ON YOUR DRIVES),

TIME."
180 PRINT
190 INPUT"WHICH DISK DRIVE
200 IF DD <> " AND DD <> 1
210 DR=INT(2[DD)
220 INPUT"WHAT IS THE NEXT
";CH
230 POKE 14304,DR 'SELECT DRIVE
240 POKE 14316,3 'RESTORE (TRACK 0)
250 GOSUB 500 'CHECK STATUS
260 POKE 14304,DR 'TURN ON DRIVE MOTOR
270 POKE 14319,CH 'PLUG IN TRACK #
280 GOSUB 500 'CHECK STATUS
290 POKE 14316,19 'SEEK TRACK
300 GOSUB 500 'CHECK STATUS
310 IF PEEK(14317) <> CH THEN PRINT"SEEK ERROR ON DRIVE"iDD:END
320 CLS :PRINT TAB(TB) Hl$ :PRINT
330 PRINT"THE DISK DRIVE TO BE CLEANED WILL BE TURNED ON FOR 30
SECONDS."
340 PRINT:PRINT"PUT THE CLEANING DISKETTE IN DRIVE"iDDi"NOW AND
HIT <ENTER>";
350 INPUT A
360 GOSUB 540 'LOOK FOR WRITE PROTECT
370 IF EF=l THEN PRINT n*** ERROR ***":GOT0340
380 FOR DL = 1 TO 85
390 POKE 14304,DR
400 FOR LD = 1 TO 100
410 NEXT LD,DL
420 CLS: PRINT TAB{TB) Hl$ :PRINT :PRINT
430 PRINT"DRIVE"iDDi"CLEANEDln:PRINT
440 PRINT"PLEASE MAKE A NOTE THAT TRACK"iCHi"OF THE HEAD CLEANIN
G"
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600

Program Listing

have the notch cut out to allow at
tempts to write. Subroutine 540-590
makes this check. Subroutine 500-530
checks the status after all commands ..
If it is determined that a write-pro
tected disk is in the target drive,
assume that the disk is the cleaning
disk and turn on the drive for 30
seconds with the head loaded against
the disk. Lines 380-410 accomplish the
3D-second turn on with a delay loop
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BUSINESS

Making Labels
by William Nelson

Program Listing

P roducing custom labels has never been easier.
Written in Basic, this program can easily be
modified to work with just about any printer.

5 CLEAR HHH~:C$=CHR$(176) :z=0:P=10:L=6:N=1:0NERRORGOT03000
10 5=0:CL5
20 PRINT@25,"LABEL PROCESSOR";: PRINT@91,"Bill Nelson";: PRINT@153
,"February, 1982";
30 PRINT@286,"MENU";:PRINT@407,"1) CREATE NEW LABEL";:PRINT@471,
"2) EDIT LABEL";:PRINT@535,"3) CHECK PRINT FORMAT";:PRINT@599,"4
) LOAD FROM DISK OR TAPE";:PRINT@663,"5) SAVE TO DISK OR TAPE";:
PRINT@727,"6) PRINT LABEL";:PRINT@791,"7) END";
40 PRINT@896,"MARE SELECTION";:INPUT S
50 IFS<10RS>7PRINT@896,"SELECTION OUT OF RANGE--TRY AGAIN!!!";:F
ORX=l T01000: NEXT: PRINT@896 ,STRING$ (36," "); :GOT040
60 ONSGOTO 100,340,400,500,600,700,70
70 PRINT@896,STRING$(64," ") ;:PRINT@896,"HAVE YOU SAVED YOUR DAT
A"; : INPUTA$: IFLEFT$ (A$, 1) <>"Y"PRINT@896,STRINGS(64," "); :GOT040
80 PRINT@896,STRING${64," ") ;:PRINT@896,"**END OF SESSION**";:FO
R X=lT02000:NEXT:CLS
90 END
100 S=0:CLS:PRINT@24,"CREATE NEW LABEL";:PRINT@155,"LABEL SIZES"
;:PRINT@215,"1) 1 x 3.5 inches";:PRINT@279,"2) 1.75 x 2.75 inche
s";:PRINT@343,"3} .75 x 2 inches";:PRINT@407,"4) Other";
110 PRINT@576,"MAKE SELECTION";: INPUTS: IFS<10RS>4PRINT@576,"SELE

The Key Box

print size to 10 cpi and line spacing to six
lines per inch. When using larger labels
with more than 10 lines of text, change
line 5 by adding the statement DIM
T$(n), where n is the anticipated max
imum number of lines. Most labels are
not that large.

Because of the error-trapping rou
tines, the only error likely to occur is
File Not Found during loading from
disk. The ON ERROR GOTO state
ment allows the program to continue
even if this happens by returning to the
menu. If you suspect other errors are
occurring, remove this statement to re
trieve Basic error codes.

The menu display and selection is
handled by lines 30-60. Normal pro
gram exit is at lines 70-90. Each item in
the menu is programmed in its own
module and these are accessed with the
statement in line 60.

Level II or Disk Basic
Model III
16K RAM
Disk Drives optional
Printer

Create New Label

Starting at line 100, a new menu is
displayed allowing you to choose sev
eral standard label sizes or to enter the
dimensions of any label desired. The
program branches to the Format sub
routine (lines 410-460) where variables
are input for the number of lines per
inch (L) and print pitch (P), which are
necessary to calculate the proportions
for the graphics label drawn on the
screen. There is a branch at this point to
the subroutine at line 160 to enter the
height (H) and width (W) of the label.
From these variables, the program cal
culates the maximum line length (ML)
and the number of lines per label (NL)

Once the label's dimensions are
established, the text lines are whited out
and you type in text as with a word pro
cessor. If your text exceeds the max
imum line length, the line is whited out
again and you have to fe-enter the text.
When all lines are filled, you are asked
if they are correct. If not, the editing
module is accessed. Then the label can
be printed or saved on disk or tape for
future use.

The program is menu driven with the
following options: create new label, edit
label, check printer format, load from
disk or tape, save to disk or tape, print
label, and end.

The program was written for my
Heath H-14 printer with its three print
pitches (10, 12, and 16.5 cpi). It is easy
to change the escape codes (decimal 27)
in lines 710-750 to match your printer.

The program begins by initializing

The program uses just over 4K mem
ory, and although written for disk,
automatically switches to cassette mode
if a disk controller is not present in your
machine.

The program demonstrates a wide
range of Basic routines including screen
formatting, string handling, elementary
graphics, logic testing, and single
dimensional arrays.

Program Description

When creating a new label, the pro
gram asks for height and width of the
label, or you can choose several stan
dard label sizes. Print spacing (char
acters per inch or cpi) is input and the
program then draws a proportionally
sized label on the screen. The maximum
label size is limited by the size of the
screen. The program contains many
error-trapping routines.
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CTION OUT OF RANGE--TRY AGAIN!!";: FORX=1TOI000: NEXT: PRINT@576,ST
RING$(36," ") ;:GOT01l0
120 IFS=IH=1:W=3.5:GOTOI70
130 IFS=2H=I.75:W=2.75:GOTOI70
140 IFS=3H=.75:W=2:GOTOI70
150 PRINT@704,"ENTER DIMENSIONS OF LABEL";:PRINT@847,"HEIGHT";:I
NPUTH:PRINT@867,"WIDTH";:INPUTW:GOT0170
160 ML=INT (W*P) -1 :NL=INT (H*L) : XS=62-ML: XF=2*ML+XS+5: IYS=5 :YS=IYS
:YF=3+3*(NL+1) :ICP=128+(64-ML)/2:CP=ICP:RETURN
170 GOSUB4HI: IFNL>100RML>56PRINT@704,STRING$(25," ");: PRINT@847,
STRING$(28," ");:PRINT@704,"LABEL TO LARGE FOR SCREEN--SELECT SM
ALLER SIZE";: FORX=IT02000: NEXT: PRINT@704,STRING$(46," ") :GOT0100

200 CLS:GOSUB 1000
210 FOR J=1 TO NL
220 FOR X=XSTOXF:SET(X,YS+1) :SET(X,YS+2) :SET(X,YS+3) :NEXT
230 T$(J)= .... :PRINT@CP-4,USING .. ' ... ;J;:PRINT@CP,C$;
240 A$=INKEY$: IFA$=""THEN240ELSEIFA$=CHR$ (8) PRINTA$; :GOSUB2030:
IFBS<lGOT0220ELSEGOT0240ELSET$(J)=T${J)+A$:IFLEN(T$(J)»ML,T$(J)
="" :GOT0220ELSEIFA$<>CHR$ (13) PRINTA$; :GOT0240
250 IFZGOT0280
263 YS=ys+3:CP=CP+64
270 NEXT J
280 Z=1:CP=ICP+64*NL
290 PRINT@CP+64,"DO YOU WISH TO CHANGE ANY LINES? (YIN)";
300 INPUTA$:IFLEFT$(A$,I)<>"Y",340
310 PRINT@CP+56,STRING$(52," If)
320 PRINT@CP+64,"ENTER LINE NUMBER TO CHANGE";: INPUTJ
325 IFJ>NLORJ<IPRINT@CP+128,STRING${30,32) ;:PRINT@CP+128,"SELECT
ION OUT OF RANGE--TRY AGAIN!!!";:FORX=lT01003:NEXT:PRINT@CP+128,
STRING$(36,32);:GOT0320
330 YS=IYS+3*(J-l) :CP=ICP+64*(J-1) :GOT0220
343 CLS:z=0
350 CP=ICP
360 FORJ=lTONL
365 PRINT@CP-4,USING"#''';J;
370 PRINT@CP," ";T$(J)
3 80 CP=CP+64
390 NEXT J
395 GOSUB 1000
398 PRINT@CP+64,"DO YOU WISH TO EDIT LABEL (YIN) ";:INPUTA$:IFLEF
T$ (A$ ,1) ="Y", Z=I: CP=CP+l :GOT0310ELSEGOT010
400 GOSUB410:GOTOI0
410 CLS: PRINT@29,"FORMAT"; : PRINT@158,"CURRENT NEW";: PRI
NT@261,"PITCH (10,12,16.5 CPI) If; :PRINT@325,"LINES PER INCH (6,S)
";:PRINT@389,"NO. LABELS TO BE PRINTED";:PRINT@290,P;:PRINT@302,
CHR${32);:INPUTP
412 IFP<>10ANDP<>12ANDP<>16.5GOT0413
415 PRINT@302,STRING$(7,32);:PRINT@303,USING"i#.#";P
423 PRINT@325,"LINES PER INCH (6,S)";:PRINT@355,L;:PRINT@366,CHR
$(32);:INPUTL
423 IFL<>6ANDL<>SGOT0420
425 PRINT@367,STRING$(5,32);:PRINT@367,L
430 PRINT@389,"NO. LABELS TO BE PRINTED";:PRINT@419,N;:PRINT@430
,CHR$(32};:INPUTN
433 N=INT(N)
434 IFN<lPRINT@389,STRING$(50,32);:PRINT@389,"MUST BE GREATER TH
AN ZERO";:FORX=lT01000:NEXT:PRINT@389,STRING$(25,32};:GOTO430
435 PRINT@433,STRING$(9,32);:PRINT@430,USING"iU";N
440 PRINT@709,"ANY CHANGES (Y/N)";:INPUTA$
450 IFLEFT$(A$,1)<>"N"GOT0410
460 GOSUB160:RETURN
500 T=INP(240) :IFT=255GOT01400
505 CLS: PRINT"LOADING FROM DISK";: PRINT@768,"l-'ILESPEC"; : INPUTFS$

510 IFLEN(FS$) >8PRINT@768,STRING$(30,32};:PRINT@768,"FILESPEC TO
o LONG--TRY AGAIN!!";:FORX=lT01000:NEXT:GOT0500
520 OPEN "I",l,FS$
530 INPUTll,P,L,H,W,NL,CP,N
540 FORJ=ITONL
550 LINEINPUT#l,T$(J)
560 NEXT
570 CLOSE
580 GOSUB160:GOT0340
600 T=INP(240) :IFT=255GOT01400
605 CLS:PRINT"SAVING TO DISK";:PRINT@768,"FILESPEC ";:INPUTFS$
610 IFLEN(FS$»10PRINT@768,STRING$(30,32) ;:PRINT@768,"FILESPEC T
00 LONG--TRY AGAIN!!";:FOR x~lT01000:NEXT:GOT0600

620 OPEN"0",1,FS$
630 PRINTi1,P;L;H;W;NL;CP;N
640 FOR J=ITONL
650 PRINTi1,T${J)
660 NEXTJ
670 CLOSE
683 GOT010
700 ST%=PEEK(14312)AND240:IFST%<>48PRINT@960,"PRINTER NOT READY"
i:FORX=lT01000:NEXT:GOTOI0ELSEGOSUB410
710 IFP=10,D=lELSEIFP=12,D=20ELSEIFP=16.5,D=40

LtII/II~ evruillues

as well as the X and Y axes, starting and
finishing points, with the label centered
at the top of the screen. The program
then returns to the Create module.

The subroutine at lines 1000-1020
provides the graphics algorithm to draw
the label outline on the screen. The loop
from lines 210-270 prints a white bar
across the current line and waits for tcxt
to be input via the INKEY statement at
line 240. At this point the program
checks for the left arrow, CHR$(8), and
adjusts the line length count according
ly. To prevent the possibility of back
spacing farther than the left margin, the
program restarts the entire line when the
first space is reached.

Edit Module

When all text lines are filled you have
the option to edit any lines. If so, the
program jumps back to the appropriate
text line by filling in the array subscript
for T$(J) and proceeds as before at line
220. The For ... Next loop is bypassed
at this point through the use of the log
ical true/false test at line 250. The vari
able Z is originally set to zero (logical
false) for normal loop input. When in
the present edit mode, Z is changed to
one (logical true) in line 280.

After editing, the finished label is
printed on the screen and you have one
marc chance to change it. You can ac
cess the Edit module (lines 310-398)
from the main menu at any time. If no
further editing is required, the program
returns to the menu.

Formal Module

The format modulc sets printer pa
rameters for the Heath H-14 and asks
for the number of identical labels to be
printed. Modify lines 410-423 for dif
ferent printers. The Print Using state
ment is used to provide uniform columns
on the display. The Format module is
accessed automatically during the Cre
ate module as previously explained, but
can also be changed prior to printing.

Load and Save Modules

You can save text and format param
eters to disk or tape for future use. The
Model Ill's disk controller presence is
tested through its input port in lines 500
and 600. If the port's status is 255 deci
mal, there is no disk controller present
and the program branches to the cas
sette load or save routine.

Modell users must PEEK memory to
use this technique, or use only the I/O
routine appropriate for your system
when typing in the program. Cassette
users cannot use commas within the text
as they are not accepted by the cassette
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720 OUT 251,27:0UT 251,117:0UT251,D
730 IF L=6,D=120
740 IF L=8,D=121
750 OUT 251,27:0UT 251,D
760 CLS:PRINT@256,"DO YOU WISH A TEST LABEL";:INPUTA$:IFLEFT${A$
,1) O"Y"GOT0820
770 FORJ=l TONL
780 LPRINT"TEST LINE";J:OUT251,10
800 NEXTJ
805 IFH=1.75,OUT251,10:0UT251,10
810 GOT0760
820 FORX=lTON
830 FORJ=lTONL
835 V=LEN (T$ (J) ) : FORO=l TOV: IFMID$ (T$ (J) ,0,1) =CHR$ (13) THENMID$ (T$
(J) ,0,1)=CHR$(32) :NEXT
840 LPRINTT$(J) ;:OUT 251,10
850 NEXTJ
855 IFH=1.7S,OUT251,10:0UT251,10
860 NEXTX
870 GOT010
1000 FOR X=XSTOXF:SET{X,IYS) :SET(X,YF) :NEXT
1010 FOR Y=IYSTOYF:SET{XS,Y) :SET(XS+l,Y) :SET(XF-l,Y) :SET(XF,Y):N
EXT
1020 RETURN
1400 CLS:PRINT"LOADING DATA FROM TAPE";:PRINT@768,"READY CASSETT
E PLAYER--PRESS <ENTER> WHEN READY";:INPUTA$
1410 INPUT#-l,P,L,H,W,NL,CP,N
1420 FORJ=lTONL
1430 INPUT#-l,T$(J)
1440 NEXT
1450 GOSUB 160:GOT0340
1500 CLS:PRINT"SAVING DATA ON TAPE";:PRINT@768,"READY CASSETTE P
LAYER--PRESS <ENTER> WHEN READY";:INPUTA$
1510 PRINT#-l,P,L,H,W,NL,CP,N
1520 FOR J=ITONL
1530 PRINT#-l,T$(J)
1540 NEXTJ
1550 GOT010
2000 BS=LEN(T$(J) )-1:IFBS>0THENT$(J)=LEFT${T$(J) ,BS) :RETURNELSER
ETURN
3000 CLS:PRINT"NO LABEL EXISTS YET";:FOR X=lT02000:NEXT:GOT010

input routine. Disk users are not
bothered by this because of the Disk
Basic Line Input slatement in line 550.

Printer Routine

The program checks for printer
ready status in line 700. The routine was
taken directly from the Model III man
ual. Escape codes in lines 710-750
change the print size or line spacing in
the Heath H-14. Since the printer driver
in the Model 1II is ported rather than
memory mapped, I use the port state
ment OUT 25 I ,n to send these codes as
well as line feeds after each line of print.
Modell users should use the statement,
LPRINT CHR$(n) instead.

You can print a test label to ensure
they are correct before multiple print
ing. To print lines of text, the program
at line 835 first searches the text string
and changes any carriage returns (dec
imal 13) to spaces (decimal 32). This
way the printer inserts line feeds only at
the necessary times. Consequently, it
makes no difference whether the printer
has an automatic line feed with each
carriage return .•

William Nelson may be reached al
/354 Hackell Sireel, Beioil, W/535//.

Thousands of our controllers have been installed and the user satisfaction has been
tremendous. Those who have compared the rest say that ours is the best.

Kit includes controller board, mounting brackets. cables, power supply for 2 internal drives, and illustrated instruc
tions. This controller has been tested for compatibility with most major operating systems including TRSDOS. LDOS,
NEWDOS/80. DOSPLUS, and MULTIDOS. The controller supports any mix of 5'4" drives including single or
double density, single or double sided, 35,44.77 or 80 track drives.

These drives plug into the 50 pin I/O expansion port. System includes host adaptor, cables, fan cooled cabinet.
Controller features II bit error detection and correction, automatic track remapping and variable sector interleaving.
An LDOS compatible driver is included with the kit for those who already own LDOS.

TERMS: Cashier's Check or COD. Personal Checks take 3-4 weeks to clear.

To order call (50S) 265-5072+--< JaM Systems, Ltd. ) 137 Utah N.E.,
or send order to: Albuquerque, NM 87108

TRADEMARK CREDITS·

TRSOOS is a T~mart of Tandy COfPOl'llion.
LOOS is a T~mart of Logical Systems. Inc.
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NEWOOS is a Tradcmart of Apparat, Inc
OOSPLUS is a Tradcmart of Mic",..Sy,tcm, Softwarl:. Inc.
MULTIOOS is a Tradcmart ofCosmopoliian Eleclmnic. COfJ".If'Illon

Dealer inquiries invited, .... 101

Call for the name of dealer nearest you.

Circle 29 on Reader Service card.-





GAME
I~:JI--------------------------------j.LOAD 80

Two-Person Space Bomber
by Dale Chermak

Do you tire of single-player games?
Do you wish you could challenge a
friend to a two-player game?

In Space Bomber, one player defends
a planet from bombs dropped by the
other. The screen is divided in half by
two barriers that move in opposite di
rections. At the bottom of the screen is
the planet's defense base. It is dotted
with eight ammo cells and a moving nu-

Lines
100-440
450-500
510-570
580-ll90
1200-1310
1320-1350
1360-1470
1480-1520
1530-1570
1580-1710
1720-1780
1790~1840

1850-2080
2090-2140
2150-2490

2500-2620
2630-2680
2690-2740
2750-2790
2800-2890

2900-2960
2970-3040
3050-3280
3290-3450
3460-3550
3560-3620
3630-3760
3770-3820
3830-3990

4000-4210
4220-5040

I n Space Bomber, one
player defends his

planet from bombs being
dropped by his opponent.

Function
Initialization
Data storage area.
Subroutines to check if defending ship is at edge of screen.
Data for base.
Data for bomber.
Data for defending ship.
Data for bomber explosion.
Data for ammo cell explosion.
Data to clear ammo cell after explosion.
Data for messages.
Subroutine to print the data in HL at the screen position in IX.
Subroutine to print barrier.
Subroutine to move the barriers.
Subroutine to print the defending ship.
Subroutine to move the bomber one spac'e right, keep it on the second line, and
wrap around if necessary.
Subroutine to move nuclear reactor one space right and wrap around if necessary.
Subroutine to clear screen.
Subroutine to compare HL to DE.
Delay subroutine.
Move barriers and check defending player's keys. Then check for bombing
player's keys, move bomber, and do again.
Move defending ship one space right if ship not on edge and print it.
Move defending ship one space len if ship not on edge and print it.
Defending ship fire subroutine.
Print explosion and messages.
See if players want to play again.
Reset ammo count, bomber fire position, and restart.
See if bomber has already fired. If not then check bombing player's keys.
Subroutine 10 move bomber two spaces.
Check bomber movement keys. If neither hit then move bomber one space. Move
nuclear reactor.
Bomber bombing subrouline.
Check bomb position for missile, barrier, ammo cell, nuclear reactor, and defend
ing ship.

Table 1. Program Flow

clear reactor.
The planet is protecled by a defend

ing ship that fires missiles. However,
the ship must be stationary while firing,
and this makes it an easy target. The
ship also defends the ammo cells and
the reactor.

The bomber is a constant threat to
the planet. II can move at three speeds,
and it drops bombs that punch holes in
the barriers. The bomber's objective is
to destroy either the defending ship,
the nuclear reactor, or all of the
ammo cells.

Game Controls

The bomber is controlled by three
keys: The A key moves the bomber two
spaces at a time) the S key moves it three
spaces at a time, and the D key drops
bombs. Bombs can be dropped while
the bomber is moving.

The defending ship is also controlled
by three keys. Pressing the left arrow
moves the defending ship to the left,
while using the right arrow moves it to
the right. Press enter to fire a missile.

Game Modification

The game can be modi fied to give
handicaps to better players. If you don't
want the defending ship's missiles to
break through the barrier, delete line
3160. Deleting lines 4230-4270 prevents
the bomb from destroying the missile
when they are at the same screen posi
tion. Also, Model III owners might

The Key Box
Modell
16K RAM
Cassette or Disk Basic
Editor!Assembler
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language for fast graphic displays. I use

"The bomber is a
my own subroutines for clearing the
screen, delaying, and comparing the

constant threat to the planet. " HL register to the DE register. You may
want to use ROM calls to save memory.
Table 1 explains how the program
runs.•

want to change the bombs and missiles 3180, 4040, and 4230.
to characters other than the down and Dale Chermak is in the 111h grade.
up arrows. The bomb is used in line The Program He lives al 18855 KiniJrace SI.,
4100, and the missile is used in lines Space bomber IS written in machine Northridge, CA 91326.

Program Lis/ing

6490 0e10e ORC 6400H 648C B7 ,HIS2e DEFB 183
6400 CClE68 00110 START CALL RCLS 648D BB 013830 DEFB 187
6433 DD21D730 Bal20 LD IX,15831 648E B' 130840 DEFB 176
6407 21F566 00131:1 LD HL,STMS 648F 8' ea8se DEFB 176
640A CD4867 a0140 CALL PFOS 6490 BE 00861:'1 DEFB 190
640D 3E02 00150 LD A,2 6491 BF 00870 DEFB 191
640F F5 'HH60 DDA PUSH AF 6492 "' 0a880 DEFB ,
64113 010lHHl "Inn LD Be,e 6493 BF 13138913 BASE2 DEFB 191
6413 c03268 1301813 CALL DELAY 6494 BD 0139£10 DEFB 189
6416 Fl 00190 POP AF 6495 B' 00910 DEFB 176
6417 3D 00200 DEC A 6496 B' 00920 DEFB 176
6418 C20F64 00210 JP NZ,DOA 6497 B7 00930 DEFB 183
641B CDIE68 00220 CALL RCLS 6498 BB 00940 DEFB 187
641E OD21C03F 00230 LD IX,1632e 6499 so 130950 DEFB 176
6422 217464 00240 LD HL,BASEI 649A B' 00960 DEFB 176
6425 CD4867 00250 CALL PFOS 649B B' 00970 DEFB 176
6428 IHI400 00260 LD DE,4 649C B7 00980 DEFB 183
642B D019 00270 ADD IX,DE 649D BB 00990 DEFB 187
642D 219364 00280 LD HL,BASE2 649E B' 01000 DEFB 176
6430 CD4B67 00290 CALL PFOS 649F B' 01010 DEFB 176
6433 DD21C030 00300 LD IX,15808 64A0 so 01020 DEFB 176
6437 CD5867 00310 CALL FLI 64Al B7 01030 DEFB 183
643A OD21003E 00320 LD Ix,15872 64A2 BB 01040 DEFB 187
643£ CD5867 00330 CALL FLI 64A3 so 01050 DEFB 176
6441 219F3F 00340 LD HL,16287 64A4 B' 131060 DEFB 176
6444 225C64 00350 LD (DSP) ,HL 64A5 B' 01070 DEFB 176
6447 21403C 00360 LD HL,15424 64A6 B7 01080 DEFB 183
644A 225E64 00370 LD (BSP) ,HL 64A7 BB 01090 DEFB 187
644D CDA467 ·00380 CALL PDS 64A8 B' 01100 DEFB 176
6450 '8 00390 EX AF,AF' 64A9 B' 01110 DEFB 176
6451 09 00400 EXX 64AA B' 01120 DEFB 176
6452 21DE3F 00410 LD HL,16350 64A8 BF 01130 DEFB 191
6455 .8 004213 EX AF,AF' 64AC BF 01140 DEFB 191
6456 09 00430 EXX 64AD BF 01150 DEFB 191
6457 C33968 00440 JP INLP 64AE BF In160 DEFB 191
645A ,. 00450 FPOLI DEFB , 64AF BF Inl7a DEFB 191
645B eo 130460 FPOL2 DEFB • 64B0 BF 01180 DEFB 191
0002 00470 DSP DEFS 2 64Bl eo 0119" DEFB ,
0002 00480 BSP DEFS 2 64B2 B' 01200 BMBR DEFB 176
0002 00490 BFP DEFS 2 64B3 B' 131210 DEFB 176
6462 '8 1305130 ACL DEFB 8 64B4 9B 01220 DEFB 155
6463 llBD3F 130510 CRS LD DE,16317 64B5 8C 01230 DEFB 140
6466 CD2C68 00520 CHTD CALL HLDE 64B6 B3 0124" DEFB 179
6469 C, 00530 RET NZ 6487 BF 0125" DEFB 191
646A C34E68 00540 JP CBMB 64B8 B3 "1260 DEFB 179
646D C9 00550 RET 64B9 8C 01273 DEFB 14'646E 11803F 00560 CLS LD DE,16256 64BA A7 0128" DEFB 167
6471 C36664 00570 JP CHTD 64BB B' "1290 DEFB 176
6474 BF 00580 BASEL DEFB 191 64BC B' 0130" DEFB 176
6475 BF 0059" DEFB 191 64BD eo 01310 DEFB ,
6476 BF 006013 DEFB 191 64BE B4 0132" DFDS DEFB 18.6477 BF 006HI DEFB 191 64BF 8F In330 DEFB 1436478 BF "0620 DEFB 191 64C0 B8 31340 DEFB 184
6479 BF OO630 DEFB 191 64C1 "' 0135" DEFB ,
647A B' 00640 DEFB 176 64C2 B8 "136" EXPB DEFB 184647B B' 0fl650 DEFB 176 64C3 AC 0137O DEFB 172
647C B' 0"660 DEFB 176 64C4 89 01380 DEFB 137
647D B7 00670 DEFB 183 64C5 B2 '1390 DEFB 178
647E BB 00680 DEFB 187 64C6 9E 01400 DEFB 158
647F B' 00690 DEFB 176 64C7 BA 0141O DEFB 186
6480 B' 007fl0 DEFB 176 64C8 B2 31420 DEFB 178
6481 B' O0710 DEFB 176 64C9 9A 01430 DEFB 154
6482 B7 00720 DEFB 183 64CA A7 O1440 DEFB 167
6483 BB O0730 DEFB 187 64CB 8E 01450 DEFB 142
6484 so "0740 DEFB 176 64CC AC 01460 DEFB 172
6485 B' 00750 DEFB 176 64CD "' 01470 DEFB ,
6486 B' 00760 DEFB 176 64CE BC "148" EX2 DEFB 188
6487 B7 O0770 DEFB 183 64CF BF 01490 DEFB 191
6488 BB fl0780 DEFB 187 64D0 BF ''1500 DEFB 191
6489 B' "0790 DEFB 176 64D1 BC "1510 DEFB 188
648A B' 01'801' DEFB 176 64D2 eo 01521' DEFB ,
648B so fl0810 DEFB 176 Ij~ling conlinues
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(to high prices)

HUMBUG!

;READ +255 AS -1

;READ +255 AS -1

IX,15898
A, (IX)
(FPOL1) ,A
A, (IX+127)
(FPOL2) ,A
C,63
IX
A, (IX)
(IX+255) ,A
C
NZ,DUSB
A, (FPOL1)
(IX) ,A
IX,15936
c,63
IX
A, (IX+255)
(IX) ,A
C
NZ,DUSC
A, (FPOL2)
IX
(IX) ,A

HL, (BSP)
(HL) ,32
HL
DE,15478
HLOE
C,PBS
DE,15488
HLOE
z,MUOL
IX,BMBR
A, (IX)
o
Z,SBP
(HL) ,A
HL
IX
HLDE
C,OIA
BC,-64
HL,BC
OIA

HL, (DSP)
HL
IX
HL,OFOS
PFOS

CEX2

91619
91629 OSHB

WASTED

01590
01690 OLSM

PLAY

el639
91649 DAAC

ALL OF

LiSlin/il conlinul's

131539
91540
91559
91560
91570
01589

OEFB 176
OEFB 176
OEFB 176
DEFB 176
DEFB 9

BLSM OEFM 'DEFENDING PLAYER WINS 1I I I I
PLAY AGAIN <ENTER> --> <--'

DEFB 9
OEFM 'BOMBING PLAYER WINS II!II

AGAIN <ENTER> --> <--'
OEFB 0
OEFM 'WAY TO GO DEFENDING SHIP. YOU
THE BOMBER lIlli'
DEFB e
OEFM 'WAY TO GO BOMBER. YOU WASTED
THE AMMO CELLS !IIIII'

01659 DEFB e
e1660 YHDS DEFM 'WAY TO GO BOMBER. YOU WASTED

THE DEFENDING SHIP lilli'
0167e DEPB 0
01680 YHNR DEFM 'WAY TO GO BOMBER. YOU WASTED

THE NUCLEAR REACTOR 11!I'
01690 DEFB 0
01700 STMS DEFM ' •• SPACE BOMBER ..

•• BY DALE A. CHERMAK •• '
131710 DEFB e
01720 PFOS LO A, (BL)
01739 CP 9
01749 RET Z
01750 LO (IX),A
01769 INC IX
01779 INC HL
91789 JP PFOS
131790 FLI LO "B,64
e18ee FLIA LD (IX) ,188
el81e INC IX
e1829 DEC B
131839 JP NZ,FLIA
131849 RET
91859 USB LO
1318613 LO
91879 LO
9188e LD
918ge LD
e1913e LD
01910 DUSB INC
01929 LO
01930 LD
019413 DEC
019513 JP
01960 LD
e1970 LD
91980 LO
019913 LO
9201313 DUSC DEC
1321319 LO
02920 LO
920313 DEC
02040 JP
02059 LO
92969 DEC
92970 LO
02089 RET
02990 PDS LO
02109 PUSH
02119 POP
02129 LD
02130 CALL
92140 RET
02159 MBR LO
92160 LO
92170 INC
02180 LD
92190 CALL
02200 JP
9221e LD
02220 CALL
02230 JP
02249 LO
02250 0110.. LD
02260 CP
02270 JP
02289 LD
02290 INC
92309 INC
02310 CALL
92320 JP
92339 LO
92349 ADD
132359 JP

66F4 913
66F5 2A

674A 1313
6748 7E
674C FEee
674£ C8
674F 00771313
6752 0023
6754 23
6755 C34B67
6758 136413
67510.. 0036eeBC
675E 0023
67613 135
6761 C25A67
6764 C9
6765 OD21Ce30
6769 007E99
676C 325A64
676F 007E7F
6772 325864
6775 9E3F
6777 0023
6779 D07E99
677C 0077FF
677F 90
6789 C27767
6783 310..510..64
6786 D077ee
6789 00214e3E
6780 eE3F
678F D02B
6791 OD7EFF
6794 007700
6797 00
6798 C28F67
6798 310..5864
679E 002B
6710..0 0077130
6710..3 C9
6710..4 2A5C64
6710..7 E5
6710..8 ODE1
67AA 21BE64
6710..0 C04B67
67B0 C9
67Bl 2A5E64
67B4 3629
67B6 23
67B7 11763C
67BA C02C68
6780 OAE667
67C9 11803C
67C3 C02C68
67C6 CAF367
67C9 00219264
67CO 007E99
6700 FE00
6702 CAF067
6705 77
6706 23
6707 0023
6709 C02C68
670C OAC067
670F 01CeFF
67E2 e9
67E3 C3CD67

LiSli'lj!, cUfllmul'd

6403 B0
6404 B0
6405 B0
64D6 B0
6407 00
6408 44

6532 00
6533 42

6580 00
658E 57

65E5 .0
65E6 57

6642 0.
6643 57

669B 0.
669C 57

on

.... 514

...

MINDWARP

Tandon drives SS/DD

Astec Power Supply

40/80 track support
controller board

TRS DOS

120 day warranty

*Trade Mark Tandy Corp.

$1695 complete

ASHLAND COMPUTER
1716 Wilshire Blvd.
Ashland. KY 41101

(606) 325·2210
Call 10·6 M·F

An educathmal game that improves
your memory skills.
32k Tare $14.95
32k Disk $18.95

Mo. Reo. Add 4.625% Sales Tax
-Dealer Inquiries Invited

QUALITY SOFTWARE A:o!D
CONSULTING, INC. ~3'

P. O. Box 11355
Kansas City, Missouri 64112

(816) 765-4297
.TRS-80 Trodemark Tandy Corp.

"Trademark Alpha Products

TRS BOTM* Model III 48 K
2 Disk Drive

RIVET RACE

NEWl From QSC

The lates.t arcade craze now runs,
on your TRS-80·. I..dders and
elevators take you from level to
level in this last action machine
language game. RIVET RACE is
Alpha Joystick·· compatible.

For TRS·80·. Models I & III
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Lis/i'll{ co'lti'll1ed

67E6 225E64 02360 PBS LD (B$P) ,HL
67E9 E5 02370 PUSH HL
67EA OOEI 02380 POP IX
67EC 21B264 02390 LD HL,BMBR
67EF C04B67 02400 CALL PFOS
67F2 C' 02410 RET
67F3 01C0FF 02420 MUOL LD BC,-64
67F6 0' 02430 ADD HL,BC
67F7 225E64 02440 LD (BSP) ,HL
67FA C3E667 02450 JP PBS
67FO 2A5E64 02460 SBP LD HL, (BSP)
6800 23 02470 INC HL
6801 225E64 02480 LD (BSP) ,HL
6804 C' 02490 RET
6805 08 02500 UNR EX AF,AF'
6806 D' 02510 EXX
6807 3620 02520 LD (BL) ,32
68"9 11E13F 02530 LD OE,16353
680C C02C68 02540 CALL HLOE
680F CA1868 02550 JP Z,GNRP
6812 23 02560 INC HL
6813 368C 02570 PR LD (HL) ,140
6815 08 02580 EX AF,AF'
6816 D' 02590 EXX
6817 C' 02600 RET
6818 21oE3F 02610 GNRP LD HL,16350
681B C31368 02620 JP PR
681E 21003C 02630 RCLS LD HL,15360
6821 3620 02640 LD (HL) ,32
6823 110UC 02650 LD OE,15361
6826 01FF03 02660 LD BC,1023
6829 EOB0 02670 LorR
6828 C' 02680 RET
682C 7C 02690 HLOE LD A,H
6820 BA 02700 CP D
682E C0 02710 RET NZ
682F 7D 02720 LD A,L
6830 BB 02730 CP E
6831 C9 02740 RET
6832 0B 02750 DELAY DEC BC
6833 78 02760 LD A,B
6834 Bl 02770 OR C
6835 C23268 02780 JP NZ,OELAY
6838 C9 02790 RET
6839 C06567 02800 INLP CALL USB
683C 3A4038 02810 LD A, (3840H)
683F FE01 02820 CP 1
6841 CA7968 1'2830 JP Z,EWH
6844 FE20 02840 CP 32
6846 CA6668 028513 JP Z,LAH
6849 FE40 02860 CP 64
6848 CA5468 028713 JP Z,RAH
684£ COIB69 02880 CBMS CALL OTLP
6851 C33968 02890 JP INLP
6854 2A5C64 02900 RAH LD HL, (OSP)
6857 C06364 02910 CALL CRS
685A 3620 1'2920 LD (HL) ,32
685C 23 02930 INC HL
6850 225C64 02940 SIT LD (OSP) ,HL
6860 COA467 02950 CALL PDS
6863 C34E68 02960 JP CBMB
6866 2A5C64 02970 LAH LD HL, (DSP)
6869 C06E64 02980 CALL CLS
686C 110200 02990 LD OE,2
686F l' 03000 ADD HL,OE
6870 3620 03010 LD (HL) ,32
6872 llFDFF 1'3020 LD OE,-3
6875 l' 03030 ADD HL,OE
6876 C35068 031340 JP SIT
6879 2A5C64 03050 EWH LD HL, (OSP)
687C llClFF 03060 LD DE,-63
687F l' 03070 ADD HL,OE
6880 E5 03080 PUSH HL
6881 FOE1 1'3090 POP IY
6883 06130 03100 LD B,13
6885 F07E00 03110 LOOP LD A, (IY)
6888 FE20 133120 CP 32
688A CA9968 03130 JP Z,BLNK
6880 FEBC 03140 CP 188
688F C2B568 1:13150 JP NZ,HITB
6892 FD360020 03160 LD (IY) ,32
6896 C34E68 03170 JP CBMB
6899 F036005B 03180 BLNK LD (IY) ,91
6890 C5 03190 PUSH BC
689E COIB69 03200 CALL OTLP
68Al Cl 03210 POP BC
68A2 F036002B 03220 LD (rY) ,32
68A6 llCI:1FF 03231' LD OE,-64
68A9 Fo19 03240 ADD lY,DE
68AB 05 03250 DEC B

Listl'll{ cvmi'll1t>s
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NO BREAKS
SLAVE DRIVER© KEEPS YOUR PRINTER WORKING
WHILE YOU AND YOUR COMPUTER DO MORE
IMPORTANT JOBS •••

••t

fI
.~

COMPUTERS ARE FAST •.• PRINTERS ARE SLOW. That's a
problem more people are realizing every day as they wait for
the slow printer to finish before they can use the fast
computer again. Technology has come to the rescue by
designing an electronic device that takes the output of the
fast computer fast and feeds it to the slow printer slowly, as
the printer needs it. It's called a printer buffer.

SLAVE DRIVER@ is an inexpensive, universal printer buffer.
It can be used with all popular micro-computers that have a
centronics parallel port to the printer. SLAVE DRIVER@
receives information from the computer at up to 4000
characters per second and holds it until your printer can
handle it. Your SLAVE DRIVER@iscontrolledby a custom lSI
and uses standard centronics signals.

60 SECOND INSTALLATION
SLAVE DRIVER@ is designed to be plugged directly into the
input port of the Epson and other similar printers. It is
powered by the printer or an AC adapter. Other centronics
compatible printers can be attached using the adapter cable.
Installation can be completed in less than 60 seconds. Just
plug it in. SLAVE DRIVER@ takes up little space; about the
size of a paper back book. Such a little fellow for such a big
job!

EASY USE AND FLEXIBILITY
SLAVE DRIVER© is completely transparent to the user, no
machine language programming 10 learn, no control codes
to send, no programs to change. The buffer-full light and the
reset switch give full flexibility of operation. list your
program to SLAVE DRIVER©, return to programming while
the listing prints. Dump a line of data to SLAVE DRIVER© and
compute the next record while the data prints. Send
complete reports to SLAVE DRIVER©, make disc back-ups,
even turn off the computer and go home. SLAVE DRIVER©
oversees the printer until all the work is done.

JUDGE FOR YOURSELF
Each SLAVE DRIVER© comes complete with interface cable,
power supply, inwuction manual, 3D-day money-back
guarantee and limited one year warranty. To order send
your check or money order to the address below: $189.95 for
the expandable 8K model (holds approximately a 4-page
letter); $289.95 for the 64K model (holds a 32-page double
spaced report). Please include $3.50 for shipping. Visa and
MasterCard users may phone 703/228-5800 to hasten your
order. (VA residents please add 4% sales tax)

IN STOCK AND AVAILABLE NOW

FREEDOM MICRO-SYSTEMS v360

~
Star Route 5 * Wytheville, VA 24382 , __, _

VISA 703/228-5800 f~S!~W
"'-__X-/
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Lis/i,,)! <,unti"ued

68AC CA3968 03260 JP Z, INLP
68AF CD6567 03270 CALL USB
6862 C38568 03280 JP LOOP
68B5 2A5E64 03290 HITB LD HL, (BSP)
68B8 E5 03300 PUSH HL
68B9 DDEI 03310 POP IX
68BB 21C264 03320 LD HL,EXPB
68B£ CD4B67 03330 CALL PFOS
68Cl 010000 03340 LO BC,0
68C4 CD3268 03350 CALL DELAY
68C7 CDl£68 IH360 CALL RCLS
68CA 218E65 03370 LD HL,DSHB
68CD D0215330 03380 LD IX,15699
6801 C04B67 03390 CALL PFOS
6804 010000 03400 LD BC,0
6807 c03268 03410 CALL OELAY
680A 210864 03420 LD HL,BLSM
680D DD21D33D 03430 PMAC LD IX,15827
68El C04B67 03440 CALL PFOS
68£4 DD21293E 03450 LD IX,15913
68E8 OD360058 03460 KLP LD (IX) ,88
68EC 3A4038 03470 LD A, (3840H)
68EF FE01 03480 CP 1
68Fl CA0769 03490 JP Z,FXV
68F4 01C409 03500 LD BC,2500
68F7 CD3268 03510 CALL DELAY
68FA DD36002A 03520 LD (IX) ,42
68FE 01C409 03530 LD BC,2500
6901 C03268 03540 CALL DELAY
6904 C3£868 03550 JP KLP
6907 3E08 03560 FXV LD A,8
691:19 326264 03570 LD (ACL) ,A
690C 210000 1:13580 LD 8L,0
691:1F 226064 03590 LD (BFP) ,HL
6912 010000 03600 LD BC,0
6915 CD3268 03610 CALL OELAY
6918 C30064 03620 JP START
691B 2A6064 03630 OTLP LD HL, (BFP)
691E 7D 03640 LD A,L
691F FE00 03650 CP 0
6921 C2A469 03660 JP NZ,BHF
6924 3A0;L38 03670 LD A, (3801H)
6927 FE10 03680 CP 16
6929 CA8069 03690 JP Z,OKH
692C FEl2 037130 CP 18
692£ CA8069 03710 JP Z,DKH
6931 3A0138 03720 OTLPI LD A, (38018)
6934 FE02 03730 CP 2
6936 CA3E69 03740 JP Z,MB2
6939 FE12 03750 CP 18
6936 C25069 03760 JP NZ,NEX
693E COB167 03770 MB2 CALL MBR
6941 01C409 037813 LD BC,2s00
6944 CD3268 03790 CALL OELAY
6947 COB167 1338130 CALL MBR
694A 01C409 03810 LD BC,2500.
694D C37969 03820 JP JBTI
6950 3A0438 03830 NEX LD A, (3804H)
6953 FE08 03840 CP 8
6955 C27369 03850 JP NZ,NEXI
6958 COB167 03860 CALL MBR
695B 017206 03870 LD BC,1650
695E c03268 03880 CALL OELAY
6%1 CDB167 03890 CALL MBR
6964 017206 113900 LD BC,1650
6967 c03268 03910 CALL DELAY
696A CDB167 03920 CALL MBR
6960 017206 03930 LD BC,1650
6970 C37969 03940 JP JBTI
6973 CDB167 03950 NEXI CALL MBR
6976 018813 03960 LD BC,sa00
6979 CD3268 03970 JBTI CALL DELAY
697C c00568 03980 CALL UNR
697F C9 03990 RET
6980 2A5E64 04000 DKH LD HL, (BSP)
6983 114500 04010 LD DE,69
6986 19 04020 ADD AL,DE
6987 7E 041330 LD A, (BL)
6988 FE5B 04040 CP 91
698A C29769 1:14050 JP NZ,PYB
6980 FD3601:120 04060 YHEM LD (IY) ,32
6991 C03169 04070 CALL OTLPI
6994 C33968 041380 JP INLP
6997 2261:164 04090 PYB LD (BFP) ,HL
699A 365C 04100 LD (HL) ,92
699C E5 1:14110 PUSH HL
6990 C03169 04120 CALL OTLPI
69A0 £1 04130 POP HL
69Al 3620 04140 LD (HL) ,32

Lisli,,£ conri"ues



Listin/l ron/;nuf<}

69A3 C9 1341513 RET
69A4 2A61364 134160 BHF CD HL, (8FP)
69A7 114000 134170 LD OE,64
69AA 19 04180 ADD HL,OE
69A8 llFF3F 04190 LD DE,16383
69AE C02C68 04200 CALL HLOE
69Bl 02CF69 04210 JP NC,CFAR
6984 7E 04220 LD A, (HL)
69B5 FE5B 04230 CP 91
6987 C2C369 04240 JP NZ,OKKT
698A 210000 04250 LD HL,0
6980 226064 04260 LD (8FP) ,HL
69C0 C38069 04270 JP YHEM
69C3 FE20 04280 OKKT CP 32
69C5 CA9769 04290 JP Z,PYB
69C8 FE8C 04300 CP IBB
69CA C20869 043113 JP NZ,OKKTI
69CO 3620 04320 LD (HL) ,32
69CF 2101300 04330 CFAB LD HL,e
6902 226B64 04340 LD (8FP) ,HL
6905 C33169 04350 JP OTLPI
6908 FE87 134360 OKKTI CP IB3
690A C2076A 04370 JP NZ,OKKT2
6900 28 043813 PEX2 DEC HL
690E E5 04390 PUSH HL
690F OOEI 04400 pcp IX
69El 21CE64 04410 LD HL,EX2
69E4 C04867 04420 CALL PFOS
69E7 01C409 04430 LD 8C,2500
69EA C03268 04440 CALL DELAY
69Eo llFCFF 94450 LD DE,-4
69F0 0019 044613 ADD IX,OE
69F2 210364 04470 LD HL,CEX2
69F5 C04867 04480 CALL PFOS
69F8 3A6264 04490 LD A, (ACL)
69FB FE131 04500 CP 1
69FO CA106A 04510 JP Z,OACL
6A00 3D 04520 DEC A
6A01 326264 04530 LD (ACL) ,A
6A04 C3CF69 04540 JP CFAB
6A07 FEBB 04550 OKKT2 CP IB7
6A09 C22F6A 04560 JP NZ,OKKT3
6A0C 2B 04570 DEC HL
6A00 e30069 04580 JP PEX2
6A10 010000 04590 OACL LD BC,0
6Al3 c03268 04600 CALL DELAY
6A16 coIE68 04610 CALL RCLS
6A19 21E665 04620 LD HL,DAAC
6AIC 00215330 04630 PBAA LD IX,15699
6A20 C04B67 04640 CALL PFOS
6A23 010000 04650 LD 8C,0
6A26 c03268 04660 CALL DELAY
6A29 213365 134670 LD HL,OLSM
6A2e C3D068 04680 JP PMAC
6A2F FE8C 04690 OKKT3 CP 140
6A31 C2506A 04790 JP NZ ,OKKT4
6A34 21C030 94710 LD HL,15808
6A37 368F 04720 LD (HL) ,191
6A39 11C130 04730 LD DE,15809
6A3C IH3F02 04740 LD BC,575
6A3F EOB0 04750 LOIR
6A41 018813 04760 LD BC,50013
6A44 C03268 04770 CALL DELAY
6A47 CDIE68 04780 CALL RCLS
6A4A 21ge66 04790 LD HL,YHNR
6A4D C31C6A 04800 JP PBAA
6A513 FE8F 04810 OKKT4 CP 143
6A52 C2886A 04820 JP NZ,OKKT5
6A55 2A5C64 04830 PMAB LD HL, (OSP)
GA58 E5 04840 PUSH HL
6A59 ODE1 04850 pcp IX
6A5B 00360BBF 04860 LD (IX) ,191
6A5F 003601BF 048713 LD (IX+l) ,191
6A63 003602BF 04880 LD (IX+2) ,191
6A67 1318813 04890 LD BC,5000
6A6A C03268 0491313 CALL DELAY
6A60 0036013213 134910 LD (IX) ,32
6A71 00360120 04920 LD (IX+l) ,32
6A75 00360220 04930 LD (IX+2) ,32
6A79 010000 134949 LD BC,0
6A7C C03268 04950 CALL DELAY
6A7F COIE68 04960 CALL RCLS
6A82 214366 04970 LD HL,YHDS
6A8S C31C6A 04980 JP PBAA
6A88 FEB4 134990 OKKT5 CP 180
6A8A CA556A 1350013 JP Z,PMAB
6A8D FEBt! 05010 CP IB4
6A8F CA556A 1350213 JP Z,PMAB
6M2 C3CF69 1350313 JP CPAB
64e13 050413 END START
130000 TOTAL ERRORS

...See uSI of Adve,tisers on Page S63

DISKETTE
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r<:NI S14.95
r<:NI S19.95
r<:NI S3.95
r<:NI S24.95
r<:NI $39.95

$19.90 box of 10
22.80 box of 10
29.90 box of 10
3350 box of 10
22.75 box of 10
22.90 box of 10
31.95 box of 10

-Sale ends Feb. 28,1983-
(But some prices will be good after Sale ends.
Please call 1-800-527-3475 for pricing.)

Save $$ on our most popular items!
Penxm [Eta SCparator (reg. $29.95) r<:NI 523.95
SCreens tor Models I' .11'.111 Green. U. ~ue. I1ark tjue.

and Amber. Bronze lor color vidoo (reg. $24.95)
Head Cleaning Kit (reg. $29.95)
Drive Numbenng Tabs. pkg. 0-3 (reg. $4.50)
Rip-N-Rte 5'I• .. (reg. $39.95)
Rip·N-Rte 8" (reg $54.95)

XYRA Special-Soft sector 
diskettes-Carload purchase- ,.
As low as $19.90 for box of 10
SSSD. with hub. 5V,"
SSDO. with hub. 5v."
DSSD. with hub. 5V,'
DSDD. with hub. 5,,"
SSSD.8"
SSSD. 8", high pertormance
DSDD 8"
Ore year limled warranty against manufacturing defocis

JUST PURCHASED! Overstock of
Japanese-manufactured absolutely top quality
CP/Mx based business computers.
From 160 KB to 40 + MB.
we have just added approximately $100,000.00
worth of brand new business and game software.

Call or write for our new FREE catalog.

Electric Crayon'" Close·out-only 80 left.
When these are sold, there will be no
more! reg. $289.00 now $149.95
Use tt1e electnc crayon with your own monlor or color TV set. Use I with
your Model I or III TRS-BO'M and a coklr monlor or ooIor TV set for a very
klw cost. high Quaity color romputer. (Hook up instructions furnished.)

AFD 100·40·track single-density drives $275.00

. .. -- . ~ -
'-""" - - -.. 0.

Yop-of-the-line Access Unlimited addons
for the Model 111* Disk Drive only $334.00
Single, and $628.00 Double.
Access Unlimited's drives lor the Modet III" bring you all the outstanding
leatures 01 the Percom Drive. plus Ihe superb. deluxe Quality ot the Access
Unlimited workmanship thai goes into Ihe precision-made equipment which
bears our name.

Make sure it's done right. Let us install
your First-Drive System.
Purd1ase your Model III' Drives from us and tor $39.95 r;us shipr;ng. you
can have our expe<ienced protessionals perfonn a 48-hour bum·in of your
Model III' romputer. instalt the drive system. and check out your expanded
system to make SUrB everything worI<s correctly. Call lor pridng of romr;ete
Model III' system with 2 to 4= Unlimled or Penxm drives.

SAVE $50.00 on fully-tested PERCOM Disk
Drive for Model III*
Reg. $499.00. Now $449.00
Percom's internally-mounted drives. with their widely-acclaimed disk
controllers. are completely pre-tested with a48 hour Burn-in. So. you know
it works right when you get it. Choose single or double-density storage
capaci\}<

AFirst-Drive System includes the lour-drive disk controller. your choice
ot one or two drives. power supplies. cables and atUlly-illustrated. easy-to
understand owner's manual.

SATISFACTION GUARANTEED! If you're not completely
satisfied with your Access Unlimited Disk Drive, return it
within 15 days for a fUll refund. All our drives have a
comprehensive 9O·day limited warranty.

Get the best! Our own fully-tested drives
for as low as $275,00
Every Access Unlimited Floppy and Flippy Disk Drive is electrically and
mechanically tested. then burned-in for 48 hours under operating condilions.
The signed test list in your shipping carton is proof of Ihat.

Our floppy disk drives ofler you either single or double densi\}< With
double-densi\}< it stores up to 364 Kbytes. depending on the format. And you
can use both sides of the diskette on our f1ippy drives.

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••



Richardson, Texas 75080401 N. Central Expy.

(CESS

To order or for FREE literature, call TOll-FREE

III!!!VISA~ 1.800.527.3475 lIB]

Authorized slgnalure. it charged

-II MasterCard. numbers above name: o=JIJ
Expiration Date: rn - rn

o payment enclosed 0 Visa 0 MaslerCard'

Enjoy 1-stop shopping and BIG savings
Order your disks. sollware. supplies. and accessories trom Access Unlimiled.
We oller low prices on automalic Datamarc-_. Sheel and Envelope Feeders
lor Radio Shack-. QUME. Ricoh. Diablo Daisywheel. and Dot Malrix Printers.
And Ihe more you buy alone time. the more you can save.

For more information. call (214) 340-5366 Monday through Friday: (214)
690-0207 aller 5p.m. and Saturdays.

Ordering Information
Order by phone or by mail. We accepl Visa. MaslerCard. cashier's checks.
certified checks. and money orders. With personal checks. allow addilional
time lor bank clearance. Your bankcard will not be charged until your order is
shipped. On orders over $1.000. we pay Ireight (surlace onlYI and insurance;
plme add $3.00 shipping and handling under 50 Ibs. Over 50 Ibs.. add
$5.00 lor orders under $1.000.00. Texas residenls add 5% sales lax. Allow 2
to 4weeks tor delivery.

Subtotal
State Sales Tax (Texas residents only)

handling charge

Check one: Total

DEPT. A

From

$1,995 (5 M B)

Upgrade your
Model 1* to
Double Density

Y can be used lor Model II' .Model In- compulers.
V 5. 10 Megabyte and larger drive units.
V lets conlrolle< handle up \0 4drives.
V works along with existing 1I0ppy disk drives.
V Includes host syslem support sollware.
V 15-day FREE trial period.

Check out the benefits
of Access Unlimited Hard Disk Drives

SAVE on an Arrick Quick Switch*
Changes a TRS·BO· printer port or a pe<ipheraJ between rompUiers instanlly
and easily. Av~ta~e tor RS-232 and Centronics. Augs irduded.
Now from $99.95. Cables from $31.95.

Percom's proven Doubler II ™ with
DOSPLUS 3.4** and Move 1-2-3 software
-a $339.95 value, now $184.95!
The complelely assembled and tully-tested Percom DQUBLER II '" is ready 10
go 10 work when you gel it All you have 10 do is plug il in. II can store over 4
times more on one side 01 adlskelle Ihan astandard Tandy Modell' dnve. II
reads. writes. and lormats either single or double-density Comes wilh a
DOSPLUS 3.4" disk-operalion system. Runs TRSDOS·. NEWDOS".
Percom OS-80··. and other single-densily soltware. (You can change 10
double-denslly al any time.) Uses Move 1-2-3 ulility ($29.95) or other
appropnate sollware to read Model III' programs on your Modell'. Has
on-card high pertormance data separation and wrile precompensation
circuilry. Dou~er II'" $159.95

DOSPLUS 3.40·· 150 DO
Move 1-2·3 2995
TcRaI V~ue $33995
Now only $18495
You SAVE $15500

•••••••••••••••••r------------------:
o Please send me aFREE calalog. I'm nol ready 10 order allhis lime. •
o YES. I'm laking advanlage 01 your Sales prices. •

~ .
Company Name •
Address •
Cily Siale __ Zip _

Phone Number! •
Quanlily lIem Unil Price Sublotal •

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••



Dealer Inquiries Invited

&l~
~s~

CALL OR WRITE for a free 20 page technical
brochure with all the facts. 214-226-4476.
Pascal System: $199 + shipping.

Alcor Systems
800 W. Garland Ave.
Garland, Texas 75040

T'"Dt:MARK
111510 T...., C llooo
UCSD Uol,trol., c r. au I);op

" ..... P...oJ A..... $,--..

EXCEPTIONAL DOCUMENTATION. Includes
250 page documentation pkg. that guides you
step by step.

OPTIONAL ADVANCED DEVELOPMENT
PKG. Includes Optimizer and Native Code
Generator for even faster executing
programs. ADP: $125 + shipping.

ALCOR PASCAL: A new standard of
excellence from the professionals at Alcor
Systems.

SPECIALLY TARGETED. Works in harmony
with your TRS80 Model I or III. No more
floppy shuffle. Fast one pass compiler that
doesn't generate unnecessary intermediate
files which require further assembly.
Compatible with TRSDOS, LDOS, DOSPLUS,
NEWDOS.

PROFESSIONALLY DESIGNED. Crafted by a
project team with over 15 years of Pascal
programming experience. A powerful Pascal
that includes all the features necessary for
professional program development including
random files and dynamic strings.

INCREDIBLE SPEED. Resultant stand alone
programs execute 10·20 times faster than the
equivalent Basic or up to 4-1/2 times faster
than U.C.S.D. programs.

POWERFUL TEXT EDITOR. Has full screen
capability for easy program or document
preparation.



HOME/HOBBY

Dual-Voice Music Synthesizer
by Lee Morgenstern

Table 3. Play Buffer Formal

Those of you who are bored with your computer
playing only one note at a time can learn
how to get multiple notes through software.

Byte Contents

1 notc duration MSB
2 note duration LSB

3 treble note frequency count
4 treble note octave count
5 bass note frequency count
6 bass note octave count
7 treble note rest flag-2 if played, 0 if rest
8 bass note rest flag-l if played, 0 if rest

Table 1. Casselfe-porr Command Values
for the Voltage Levels

tudes, or voltage levels, and causing the
cassette output to vibrate. This program
creates a more advanced wave by con
trolling the three voltage levels available
at the cassette port. With three levels, it
produces a wave resulting from the
amplitude addition of two separate
square waves as in Fig. 1. When the pro
gram sends this wave through the cas
sette port, the output sounds like two in
dependent tones played at the same time.

Programming amplitude addition is
not as tricky as you might think. The
cassette commands have an interesting
pattern. Table 1 shows the binary com
mand values that produce the three
voltage levels at the cassette auxiliary
output.

Bit 2 turns on the cassette motor and
bits 0 and 1 control the voltage. Com
plementing either bit 0 or 1 produces a
voltage change of one level by "vibrat
ing" bit 1 to produce the treble notes
and independently doing the same to bit
oto produce the bass notes.

Program Features

The Dual-Voice Music Synthesizer is
written in Basic and Assembly
language. The Basic part creates and
edits a list of treble and bass notes, and
an Assembly-language USR subroutine
plays the music. The program uses

The Key Box
Model I or III
16K, 32K RAM
Casselle or Disk Basic
Cassette Port Amplifier
Printer Optional

USR machine code

names of the notes
frequency counts of the notes

treble oote list

bass note list
dual-voice play buffer

Table 2. Important Basic Variables

M$

N$

N

TO
80
DO

Variable Meaning

thesizers, which are expensive, were the
only way to produce multiple voices.
Now, however, it is possible to produce
them completely with software.

Theory of Operation

Other programs produce music by
generating square waves with two ampli-

0.00 volts

0.46 volts

0.46 volts
0.85 volts

command bit: 2 0
I 0
I I I

I 00
I 0 I

Are you tired of hearing only single
note-at-a-time tunes from your
TRS-80? This program demonstrates
how to create musical pieces that play
through the cassette port and have both
treble and bass voices. Best of all, it re
quires no extra hardware.

Some musical pieces require two
voices. Previously, hardware music syn-
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+ t--t t--t t--t t--

Operating the Program
A typical procedure for creating and

1800-1840, 1880-1950, 2030-2070,
3610-3650, 3670, and 3720-3750.

For Disk Basic using cassette for file
storage, you may omit lines 1650-1790,
1880-2020, 3610-3650, 3670, and
3720-3750.

b. bass note

a. treble note

playing music consists of the following
steps:
• Enter the treble and bass notes using
the editing functions.
• Save the note lists on disk or tape.
• Build the play buffer.
• Play the music.
• Change the timing if necessary.

Two menus contain all the program

t-----t-----++

t-----+

POKE statements to enter the USR
machine code into a string.

The musical capabilities of the pro
gram are a 5-octave note range, whole
note to 64th note timing, sharps, and
rests. In a 16K TRS-80, there is room
for 700 notes for treble and bass each.
In a 48K machine, this expands to 3,400
notes each.

The music plays through an amplifier
and speaker, or records on cassette
tape, while a special feature changes the
timing of the piece.

The file handling provides loading
and saving of music files using either
cassette or disk. The editing features
consist of append, insert, delete,
display, and print functions for both
treble and bass note lists.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Fig. J. Two voices are created by adding the amplitudes oftwo waves. The two waves (la and
I~), each having two amplitude levels, combine to form wave Ie, having three amplitude
levels.

Entering the Program

Type Program Listing I exactly as it
appears and it will work for Level II
Basic or Disk Basic. You may, however,
remove certain lines depending on your
system.

For Level II Basic using a cassette,
you may omit lines 1650-1800,
1880-2030,3610-3650, and 3670-3710.

For Disk Basic using disks for file
storage, you may omit lines 1650-1720,

t-M_--t +-----+

t t--+ +-- c. treble and bass combined

~-.TRS-80· Model 1I1/1--~

octave
1-5

note
o - 12

duration
1 - 64

WOBOS'M I Fig. 2. Packing of Treble and Bass Notes

Basic Operating System

IIt>4O SW 17:,1 AVENUE. BEAVERTON. OREGON 97007

1< V 179

DEMO TAPE $10 FUllY REFUNDABLE

ON aUAun CASSETTE" MANUAL

Program Listing J

1000 'DUAL-VOICE MUSIC SYNTHESIZER
1010 'BY LEE MORGENSTERN, MAY, 1982
1929 '
1939 CLS: CLEAR 256: DEFINT A-Z
1040 PRINT"DUAL-VOICE MUSIC SYNTHESIZER"
1059 PRINT: PRINT"READING DATA:"
1060 El$="TREBLE OR BASE LIST EMPTY·
1070 E2$="PLAY BUFFER NOT BUILT"
1080 E3$="NOTE LIST EMPTY"
1090 E4$="IMPROPER NOTE"
1100 E5$="IMPROPER OCTAVE"
1110 M$=STRING$(152,0)
1120 P!=PEEK(VARPTR(M$)+l) + 256*PEEK(VARPTR(M$)+2)
1130 IF Pl>32767 THEN P!=P!-65536
1140 P=P!
1150 FOR X~l TO 152: PRINT@141,152-X;
1160 READ Q: POKE P,Q: P=P+l: NEXT
1179 DATA 205,127, 10,243,235,221, 33, 0, 0,221
1180 DATA 25,221, 78, 0,221, 70, 1,221, 35,221
1190 DATA 35, 17, 8, 0,217, 62, 4, 8,221,102
1200 DATA 0,221,110, 1,221, 78, 2,221, 70, 3
1219 DATA 221, 94, 4,221, 86, 5, 62, 6, 60,185
1220 DATA 48, 72,187, 56, 28,121,147, 79,125,147
1230 DATA 111,221, 94, 4, 62, 2, 21, 32, 14, 8
1240 DATA 221,174, 7,211,255, 8,221, 86, 5, 62
1250 DATA 5, 24, 4, 69,185, 48, 37,189, 56,214
1260 DATA 121,149, 79,123,149, 95,221,110, 1, 62
1270 DATA 2, 37, 32,200,217,221, 25, 11,120,177
1280 DATA 209,217, 6, 1, 22, 1,221,102, 0,221
1290 DATA 110, 1, 24,178,123,145, 95,125,145,111
1300 DATA 221, 78, 2, 62, 3, 5, 32,170, 8 y 221
1310 DATA 174, 6,211,255, 8,221, 70, 3, 62, 5

,
lEVEL 11 OISK

CC 1022 CO 1032
CCID42

M:xleI III

B.\SIC "'DDEllli DISK
P/N CC1021 COI031

o CC1041

"Onc. you'v" ... ftd H, you'll n••", w,j,,,
.no,h", program wilho .. ' i'!'

ORDER Pt10NE -EJ ONLY

(~03) 649-4~26 V/S4". Mc<terCan:I $ 35

WOBOS I is B menu 07i."", prestryctured program Or> BASIC tMat
pro_ides scc.... Ie 0.... 30 ut"ty I,-"ctiona ~.... devek.pment Of
actual use of a progam. I.s uni~ layout allows you '0 develof>
~0I.r progarns ~Inin, a well Of~nl.ed "",v"onment thaI provldea

:r=~:r~~~o;:~a;;..,,;,~~w~?I~';<lin~OW6:0nh::'111:::~:
wi.h over 11 K of subroutinea and s~slem lJIilitiu. Imagine what
'his can do fOf ~our pro<1Jcllvlt~! W080S I is no' an acc&sso<~
'0 ~our progam. ~ aclua"~ becC>mlls YOUR progarnl

SEND CHECK. MONEY OROER OR NUMBER AND

EXPIRATION OAll: OF YOUR CREOIT CARD TO

• II will _ rn..~ifr.".,.ncy SOUND to your TRS-80

• It wiK ala"""",•• \'OU' wri'ino;J and sa'" \'OU rnany ho ....
01 d.b..ggi"ll snd rswriting ,,'ilit~ ' ..ncliona.

... II will help ,0" stNct.... YOUR OWN programs.

. Ill· .. I' • U ,I 11"1 t .. ,. LiSling I continues
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Llstllllll.'tJ/1/lllIwd

1.i\/II1): I <'<JIll""""

Option I loads the treble and bass
lists of a previously created music file
from either cassette or disk to memory.
Option 2 saves the treble and bass lists
currently in memory to cassette or disk.
Option 3 calls the edit menu to create or
change music in memory. Option 4
builds a play buffer from the treble and
bass lists in memory. Option 5 changes
the timing of the play buffer. Option 6
calls the USR subroutine to play the
music.

Option 3 of the main menu calls the
edit menu:

Creating the Note Lists

When appending or inserting notes,
follow the format of duration, octave
note as in 4,5F#. This means quarter
note duration, 5th octave and F sharp.
Durations range from 1, for a whole
note, to 64, for a 64th note. Octaves
range from I, for the lowest pitch, to 5,
for the highest pitch. Notes are A-G
with an optional #. To enter a rest, type
the duration and then R as in 8,R. This
means an 8th note rest. The range of
notes is from 1C to 58. To terminate the
list, enter 0,0.

Dual-Voice Music Main Menu
(1) Load Music File
(2) Save Music File
(3) Edit Music
(4) Build Play Buffer
(5) Change Timing
(6) Play Music

Dual-Voice Music Editor
Treble: XXX Notes
(0) Toggle Treble/Bass
(I) Append to End of List
(2) Insert Notes
(3) Delete Notes

(4) Display Notes
(5) Print NOles

(6) Exit

options-the main menu and the edit
menu. The main menu has six options:

The second line of the edit menu dis
plays the current number of notes in the
treble or bass list. Option 0 switches
back and forth between the two lists.
Options 1-5 act on the list currently
selected. Option 1 adds notes to the end
of a list or starts a new list. Option 2 in
serts notes at the start or in the middle
of an existing list. Option 3 deletes one
note or a block of notes. Option 4 dis
plays the note list on the screen. Option
5 prints the note list on a line printer,
formatted in multiple columns. Option
6 exits back to the main menu.

TREBLE/BASE"
TO END OF LIST"
NOTES"
NOTES"

TOGGLE
APPEND
INSERT
DELETE

'**** LOAD MUSIC FILE
CLS
BF=0
PRINT"<I> LOAD FROM DISK"
PRINT"<2> LOAD FROM CASSETTE"
PRINT"<3> LOAD FROM CASSETTE WITH DISK BASIC"
PRINT
M=0: INPUT"SELECTION";M
IF M<1 OR H>3 THEN 169B
ON M GOSUB 1730,181B,1800
RETURN
INPUT"MUSIC FILE SPEC"iF$
OPEN"I",l,F$
INPUTI1,T(0) ,B{")
IF T(B}>0 THEN FOR x=l TO T(0): INPUT'l,T{X): NEXT
IF B(0»0 THEN FOR x=l TO 8(0): INPUT'l,B(X): NEXT
CLOSE
RETURN
CMD"T"
INPUTI-l,T(0) ,B(0)
IF T(0»0 THEN FOR X=l TO T(0): INPUT'-l,T(X): NEXT
IF B(0»0 THEN FOR X=l TO B(0): INPUTI-1,B(X): NEXT
RETURN

DATA 24,156
DIM N$(12) ,N(12)
FOR F=0 TO 12: READ N$(F} ,N{F): NEXT
DATA R,255,B,50,AI,53,A,56,GI,59,G,63,FI,67,F,71,E,75
DATA DI,79,D,84,CI,89,C,94
PRINT:PRINT"ALLOCATING MEMORY"
H"'HEM/12-10"
DIM T{M),B(M) ,D(4*M)
BF=0: T(0)=0: B(0)=0: TD~0: BD~0: TE=0: TF=0: BE=0: BF=0
F$="": EM=0: L=0: 0=0: E~0: N~0: T~0: B=0: M!=0
C1=255: C2=256: C3=3840: C4=192: C5=4096

'**** MAIN MENU
CLS
PRINT"OUAL-VOICE MUSIC MAIN MENU"
PRINT
PRINT"<I> LOAD HUSIC FILE"
PRINT"<2> SAVE HUSIC FILE"
PRINT"<3> EDIT MUSIC"
PRINT"<4> BUILD PLAY BUFFER"
PRINT"<5> CHANGE TIMING"
PRINT"<6> PLAY MUSIC"
PRINT
M=0: INPUT"SELECTION"iM
IF H<1 OR H>6 THEN 1550
IF H=4 AND (T{0)=0 OR B(0)=9) THEN PRINT El$: GOTO 1550
IF M>=5 AND BF=0 THEN PRINT E2$: GOTO 1550
ON M GOSUS 1630,1870,2100,3190,3520,3600
COTO 1450

'**** EDIT MUSIC
EM=0
CLS: PRINT"DUAL-VOICE MUSIC EDITOR"
IF EH E 0 THEN PRINT"TREBLE:";T(0); ELSE PRINT"BASE:";B(0l;
PRINT"NOTES"
PRINT
PRINT"<0>
PRINT"<I>
PRINT"<2>
PRINT"<3>

'**** SAVE MUSIC FILE
CLS
PRINT"<I> SAVE TO DISK"
PRINT"<2> SAVE TO CASSETTE"
PRINT"<3> SAVE TO CASSETTE WITH DISK BASIC"
PRINT
M=0:INPUT"SELECTION"i M
IF M<1 OR M>3 THEN 1920
ON M GOSUB 1960,2040,2030
RETURN
INPUT"MUSIC FILE SPEC"iP$
OPEN"O",l,F$
PRINTIl,T(0) ,B(0)
IF T{0l>0 THEN FOR X=l TO T(0): PRINTl1,T(X): NEXT
IF B{0»0 THEN FOR X=l TO B(0): PRINTI1,B(X): NEXT
CLOSE
RETURN
CMO"T"
PRINT'-1,T(0) ,B(0)
IF T(0»0 THEN FOR X=l TO T(0): PRINT'-I,T(X): NEXT
IF B(0»0 THEN FOR X=l TO B(0): PRINTI-l,B(X): NEXT
RETURN,

1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
167B
168B
1690
17013
1710
1720
17313
174B
1750
176B
177B
1780
1790
1800
1810
1820
1830
184B
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
206"
2079
2980
2090
2100
2110
2120
2139
2140
2150
2160
2170
2180
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Listing / continued

PRINT"<4> DISPLAY NOTES n
PRINT"<5> PRINT NOTES"
PRINT"<6> EXIT"
PRINT
M=-1: INPUT"SELECTION";M
IF M=6 THEN RETURN
IF M=0 THEN EM=1-EM: GOTO 2113
IF M<1 OR M>5 THEN 22313
IF EM=3 THEN L=T(B) ELSE L=B(3)
IF M>=2 AND M<=6 AND L=3 THEN PRINT E3$: GOTO 2230
ON M GOSUB 2333,2543,2753,2863,313013
GOTO 2110,
'**** APPEND NOTES
CLS
PRINTnAPPENDING ";
IF EM=3 THEN PRINT"TREBLE n; ELSE PRINT"BASE";
PRINT" NOTES"
PRINT
PRINTnDURATION,NOTE"
L=L+1
PRINT USING "II.#:";L;
D=-1: INPUT D,F$: IF D=3 THEN RETURN
IF F$="R" THEN E=0: F=0: GOTO 24813
IF LEN(F$)<2 THEN PRINT E4$: GOTO 24133
E=VAL(LEFT$(F$,1»): IF E<1 OR E>5 THEN PRINT E5$: GOT02430
F=1: F$=MID$(F$,2)
IF F$<>N$(F) THEN F=F+1: IF F<13 THEN 2463
IF F>12 THEN PRINT E4$: GOTO 2403
IF EM=3 THEN T(3)=L ELSE B(3)=L
P=4B96*E + 256*F + D
IF EM=0 THEN T(L)=P ELSE B(L)=P
BF=B: GOTO 2393,

2190
22e3
22Hl
222e
2230
22413
22513
2260
2270
22813
22ge
23133
2313
2323
2333
23413
2350
2360
2370
23813
2390
2400
2413
24213
2430
2443
2453
2463
2470
2483
2493
2533
2513
2523
2533
2543
2553
2560
2573
2580
2593

'**** INSERT NOTES
CLS
N=3: INPUT"INSERT BEFORE WHICH NOTE";N
IF N<1 OR N>L THEN 2553
PRINT"DURATION,NOTE"
PRINT USING "i#I#:";N;
D=-1: INPUT D,F$: IF 0=13 THEN RETURN

Listing / continues

The editor numbers all the notes. Use
these numbers to refer to the notes when
deleting or inserting. Enter the starting
and ending note numbers to delete a
series of notes. The starting and ending
numbers would be the same number if
you wanted to delete only one note. To
insert notes, enter the number following
the insert point; this allows insertion
before the first note. Use the append
option to insert notes at the end of
the list.

To replace one or more notes, first
delete them and then insert the replace
ments. The editor controls the numbers
so that the first note number you delete
becomes the note number to insert. For
example, if you want to replace notes
33-40, select the delete option and enter
33,40. Then select the insert option and
enter 33 as the insert point. Type the re
placement notes and then 0,0.

The display option lists the notes on
the screen in a single column. To freeze
the list as it scrolls by, press shift, @.
Press any key to resume scrolling.

If you have a printer connected to the
parallel printer port, select the print op
tion to produce a multiple-column list
ing of the notes. Each column is 16
characters wide. This permits five col
umns on an 80-character-per-line print-

.... 189

TRS-SO*
100% Radio Shack Equipment

SAVE A BUNDLE
Order Toll Free 1~800~874~1551

FLA Residents 904-438-6507 collect

EPSON OKIDATA CITOH etc.

IJP';':JI SALES CO.
704 W Michigan Ave; P.O. Box 8098
Pensacola, FLA 32506

·lRS·80 is a trademark of Tandy Corporation
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535
550
m
535
545

(7 Games)
(10 Games)
(7 Games)
(7 Galllts)
(9 Games)

present new skills, provide supplemental
instruction for exisling curriculum, remediate
deficient skills, and motivate learning.

Complcrc Teacher Support. SPARK 80 Math
Games arc documented in aTeacher Training
Manual which includes student worksheets for
each math skill and an assessment instrument for
properly identifying skills in need of instruction.
Also a\'ailable are workshops and on-site
assistance from the Precision People TrainingTeam.

Advanced Design features. SPARK Math
Games are highly interactive experiences with

..... animated graphics IInoughouL They may be

........ played by one or more students_ The games are
original designs with agrcal deal of creativity.
They arc effective rorh in the classroom and
homc learning ('nvironment. InStructions appear
on the computer screen at the beginning of each
SPARK 80 Math G,me.

System Expandahili!y. SPARK 0 Math
G,mes arc dr.lwn from, much larger SPARK 80
Insrnlcrional Courseware For Marhemlllics which
includes tutorial insuuclion, drill instruction,
computcri:cd assessment, and a compU(er game
fnr each nf 100 math skills. Purch,se the PARK

Math Games now, and expand your system
later to the Complete SPARK System!

System Requirements. SPARK Math
Games are provided on diskeues or casseues
w'hich require, 16K nr hetter TR ·80, Modell
or Model III cnmpoter. The SPARK 80 Math
G,mes can also he used on Radio hack Nelwork

ystems with up to 16 TRS· 0 rerminals.
Send for free color broc:hure, (Jr include mone)'

order or purchme order for ,he SPARK·80 games
of )'our choice.

MiHh ReI./ineS! Skills (7 Gumes) 535
Bmi, AMition Skills (11 Gumes) 560
At!mnced Addition Skil~ (1/ Games) 555
8a>ic Subtroc,ion Skills (I0 Gomes) 550
Admnced Submution Skil~ (9 Gomes) 545
Basic Multip/im,ioll Ski/~ (II Games) 555
Adl'llll£ed Muiliplicarion

Skil~

Basic Oi,'isioll Ski/~

Admnced Dll'iswll Skil~

8a>ic F"utiolU Skil~

Adt'llllced F,oc,ions Ski/~

SPARK·80 T,oc!ter
Training Mcuuuu S50

'Please sp<'Cify c:tsscttes or diskettes, TRS·SO
Model I, or II I.

,Add 5% Shipping :tnd Handling.
'TRS·80 is a Registered Trademark ofTand\'
Corpomlion.

Precision People, Inc. P.O. Box 17402
Jack~>nville, FL JZZ 16 (904) 642·1980

SPARK80
COMPUTERIZED MATH GAMES

division, and frnclions skills are raughr with no
gaps in the learning. The skills in e:lch area
progress from basic skills
through ad\'anccd skills
including decimal
problems. PARK
Math Games were
de\"e1o{'<'t! hI' educatu" for
educators. The Precision
People: Dr. Juhn Tnfilwi,
Dr. Diane Trifilctti, rind

andra \Villiams spent
o\'er J years in dewloping,
researching. and
rcsring the system.
!Is proven
features make it
far sllperior to other
inmuction:ll systems. SPARK
80 Marh Games can be used (0

ANDloSTHIS
FEAROFFRAcnONS.

100 Spark 80 Math Games.
With SPARK SO Computeri:cd Math G,"nes
Jimmy gelS «) play exciting gamC's like b<lschall,
pmhnll, !Tensute "Innd. ,nd dodge hall. TIley're
all pan of acompUlcri:cJ InStructional program
that make) math more interesting and enjoyable
than evcr before. But there's a lUI more than games
gomgon here. B\' solving a "lath prohlem w make
each move in the I!ames. Jimmy can learn 100
different math skill~ spannmg kmdergarten
through rh gmJc mathematics. The SPARK
~l;nh Games promole genuine learning. In facl,
research has proven thal slUdcms using SPARK

learn fasrer, learn more, and rctam what (hey
learn much bener.

Sequenced Curriculum. SPARK 0 Math
Games arc hased on a carefully sequenced
curriculum for basic computational skills. Math
readiness, addition, subtraction, multiplication,



er or eight columns on a 132-character
per-line printer.

Playing the Music
Before playing the piece, you must

select the build-play-buffer option. This
option creates a combined buffer from
the treble or bass lists so the USR sub
routine can efficiently create the dual
voice melodies. Once you have built the
play buffer, you can play the music
repeatedly without delay.

The musical piece can be played in
two ways. The best way is to connect an
amplifier and speaker to the auxiliary
output of the cassette port. The extra
hardware is not necessary for the sec
ond method. Just connect your cassette
recorder in the standard way, set the
cassette to record. select the play-music
option, wait for the main menu to reap
pear on the screen, stop the recorder, re
wind to the start point, unplug the
cables, and press the cassette play
button.

[fthe piece plays too fast or too slow,
select the change-timing option. Enter a
multiplier for the duration. Enter 2 if
you want the piece to play slower, or
enter 0.5 if you want the piece to play
faster. The multiplier acts only on the
play buffer, so the original treble and

Listing J cO/lt;nutd

26~0 IF F~="Rn THEN E~0: F=0: GOTO 2660
2610 IF LEN(F$)<2 THEN PRINT £4$: GOTO 2580
2620 E=VAL(LEFT$(F$,l»: IF £<1 OR £>5 THEN PRINT £5$: GOT02580
2630 F=l: F$=MID$(F$,2)
2640 IF FS<>N${Fl THEN F=F+l: IF F<13 THEN 2640
2650 IF F>12 THEN PRINT £4$: GOTO 2580
2660 IF EM=0 THEN T(0)=T(0)+1 ELSE 8(0)=8(0)+1
2670 FOR X=L TO N STEP -1
2680 IF EM=0 THEN T(X+l)=T(X) ELSE B(X+l)=B(X)
2690 NEXT X
2700 P=4096*E + 256*F + D
2710 IF EM=0 THEN T(N)=P ELSE B(N)=P
2720 BF=0: L=L+l: N=N+!: GOTO 2580
2730 '
2740 '**** DELETE NOTES
2750 CLS
2760 P=0: 0=0: INPUT~DELETE FROM,TOn;P,O
2770 IF P<l OR P>O OR O>L THEN 2760
2780 IF EM=0 THEN T(0)=T(0)-(Q-P+l) ELSE 8(0)=8(0)-(Q-P+I)
2790 BF=0
2800 IF O=L THEN RETURN
2810 FOR X=O+1 TO L
2820 IF EM=0 THEN T(P)=T(X) ELSE 8(P)=8(X)
2830 P=P+l: NEXT X: RETURN
2840 1

2850 1**** DISPLAY NOTES
2860 CLS
2870 IF EM=0 THEN PRINT"TREBLE n ELSE PRINTnBASE n
2880 PRINT
2890 PRINT" DURATION,NOTE"
2900 FOR x=1 TO L: PRINT USING ntt't:";X;
2910 IF EM=0 THEN D=T(X) AND 255 ELSE D=B(X) AND 255
2920 IF EM=0 THEN E=T(X)/4096 ELSE E=B(X)/4096
2930 IF EM=0 THEN F=(T(X) AND 3840)/256

ELSE F=(B(X) AND 3840)/256
2940 FS=NS(F)
2950 IF E>0 THEN PRINT USING n""1 1%% ";D;E;F$

ELSE PRINT USING n"f" %% ";D;F$
2960 NEXT X
2970 PRINT: INPUT"PRESS ENTERn;M: RETURN
2980 I

Lisrinx J cQnr;nlles

1-800-258-5473

LOAD 80

COLOR LOAD 80 will he offered on " quarterly
hasis (sec March ·83 80 MICRO fur details.)

And to start you off right, we're offering a Special First Edition of
COLOR LOAD 80-"The Best of '82." All the best color pro
grams from the 1982 issues of 80 MICRO at the very special price
of $14.97 plus $1.50 shipping and handling.

To order your Special First Edition COLOR LOAD 80 cas
sette, fill out the coupon or call toll free:

Order one for yourself and one for a friend. Perfect for holiday
gilt-giving.

LDLDP. LDI:1PlJT~P.%STS: :-YES, ~wa=-th~pecial First Edition 0-:-1
1

COLOR LOAD 801 Send me __ cassettes
NOW YOU CAN ENJOY THE EASE I @ $14.97 ea. plus $1.50 shipping & handling 1

AND CONVENIENCE OF LOAD 80 I per cassette.
CASSETIES WITH 0 AMEX Io MC

I 0 CHECK Io VISA
I 0 MONEY ORDER I

I NAME I
I ADDRESS I
I CITY I
I STATE ZIP I
I SIGNATURE I
I CARD# I
I EXP.DATE I
I I
I eOl:OR CL82AN 1

,<o'J;
Color LOAD 80 IS manulaClUied by InSlilnl 50UWillC Inc.. a SUl)· 0\ I
s'd,alyol Wayne Green Inc .. 80 P.ne 51.. PelClborough. NH03458. 'f,'- I LOAD 80
ThOle ,s no warra.rllye~prassedollmpl,edlh<ll COLOR LOAD60w.1l ~c;
do anylhlllg omef lhan save you Iypong. <\,~e I
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o Yes, I want Selectric Interface (BK7J88). Enclosed is: $12.97 per
copy plus $1.50 for shipping and handling.

o MASTER 0 VISA 0 AMEX

Card # Expires _

Signature " _

Name it

$12.97128 pagesISBN 0-88006-051-4

Address

City -'- _

State and Zip -;-.:.-' _

All orders shippo.od UI"S if wmplete sm..,t addrc'SS is giWll. 0'"

Credit card orders call TOLL-FREE 1-800·258-5473. Or mail your order
with payment plus $1.50 shipping and h:mdling to: Wayne Green Inc.
Attn: Retail Book Sales, Peterborough, NH 03458.
Dealer inquiries invited.

You need the quality print that a daisy wheel
printer provides but the thought of buying one makes your
wallet wilt. SelecrricTh1 Interface, a srep~by~step guide to inter,
facing an IBM Selectric I/O Writer to your microcomputer,
will give you that quality at a fraction of the price. George
Young, co,author of MiCTocomputing magazine's popular
"Kilobaud Klassroom" series, offers a low-eosr alternative
to buyi~g a daisy wheel printer.
Selectric Interface includes:

• srep-by--step instructions
• tips on purchasing a used Selectric
• information on various Selectric models, in

cluding the 2740, 2980, and Dura 1041
• driver software for ZOO, 8080, and 6502 chips
• tips on interfacing techniques

With Selectric Interface and some background in electronics,
you can have a high~quality, low~cost, letter~quality

printer. Petals not included.

J III

Daisy wheel quality
without daisy wheel

expense.
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Listing J continues

Understanding the Program

The most important variables in the
Basic program, together with their
meanings, are listed in Table 2.

The parameters for each treble or
bass note are packed into one integer by
the formula: 4096 • octave + 256 •
note + duration. Figure 2 shows this
format.

The play buffer consists of a note
count followed by 8-byte entries. The
format for each entry is shown in Table
3. Each note change has a new entry.

The USR subroutine reads the play
buffer to produce the tones. Listing 2 is
an Assembly-language form of the USR
subroutine. Line 130 gets the play buf
fer address. Lines 160-170 transfer this
address into the IX register. The A' reg
ister maintains the current tone com
mand value. Lines 330-370 and
580-620 count the treble, bass, and note
duration values until one of them be
comes due.

When the treble count becomes due,
lines 890-980 reload the count and con
tinue timing. When the treble octave
count becomes due, lines 990-1050
change the tone level command value
and resend the command. Lines

bass lists are not affected.

3480

Q=L/M: IF P!>Q THEN Q~Q+l

TO Q
TO M-l: P=X+N*Q: IF P>L THEN 3160
THEN D~T(P} AND 255 ELSE D~B(P} AND 255
THEN E=T(P}/4096 ELSE E~B(p)/4a96

THEN F~{T(P) AND 38413)/256
ELSE F=(B(P) AND 384e}/256

FS=NS(F)
IF E>0 THEN LPRINT USING "###':#'1## #%% ";P;D;E;F$;

ELSE LPRINT USING "i.##:.#### %% ";P;D;F$;
NEXT N: LPRINT: NEXT X: RETURN,
'**** BUILD PLAY BUFFER
CLS .
PRINT"BUILDING PLAY BUFFER":PRINT
PRINT"" , "TREBLE" , "BASE"
PRINT "LENGTH" ,T(a) ,B(e)
T~l: B~1: x=1: GOSUB 34413: GOSUB
D(X+l}=C2*2[(5-TE} + N(TF}
D(X+2)=C2*2[(5-BE} + N(BF}
D(X+3}=(P AND 2) + C2*(Q AND 1)
PRINT@256"T,B
IF TD>~BD THEN 3320
D(X}=TD: T=T+1: BD=BD-TD
IF T(=T(0} THEN GOSUB 34413
GOTO 3390
IF TD=BD THEN 33613
D(X}=BD: B=B+1: TD=TD-BD
IF B(=B(a} THEN GOSUB 34813
GOTO 3390
D(X)=BD: B=B+1: T=T+l

Listing J continued

29913 '**** PRINT NOTES
3131313 CLS
313113 M~e: INPUT"PRINT HOW MANY COLUMNS"iM
313213 IF M(1 THEN 313113
31330 LPRINT:LPRINT
31340 IF EM~e THEN LPRINT"TREBLE" ELSE LPRINT"BASE"
3050 LPRINT
3060 FOR X~1 TO M: LPRINT" DURATION,NOTE"i: NEXT
3070 LPRINT
3080 PI~L/M:

3090 FOR X~1

31130 FOR N=e
31Hl IF EM~e

31213 IF EM~e

3130 IF EM~e

3140
3150

3160
31713
31813
3190
321313
32113
3220
3230
3240
3250
32613
3270
32813
32913
33013
3310
3320
3330
33413
33513
33613

Prescribe Quality Software from CMA

APPLE II - APPLE / / / - TRS-80 - IBM

Micro Computer Division
55722 Santa Fe Trail

Yucca Valley, CA 92284
16191365·9718

The ONLY publication devoted exclusive
ly to helping you create, build, and main
tain a home-based business using your
micro-system. SUBSCRIBE NOW to what
may be the most important publication in
YOUR FUTURE!

1 Year (12 issues) only $25 US., $29
Canada, $35 World Wide

MICRO
MOONliGHTER
NEWSlEITER

J. Norman Goode, Publisher

Micro Moonlighter Newsletter
2115-D Bernard Avenue. Nashville. TN 37212
Visa and Mastercard welcome. Send account
number and expiration date. 615-297-5106.

o Visa Acct # Exp. _

o M/C Ace. # Exp _

Name _

City St __ Zip _

Address _

,.,MElllCAl.I

Diagnosis
for your

Problems

.... 270
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400-560 update the bass note counts in
the same way.

When the duration count becomes
due, lines 750-860 advance IX to point
to the next note entry in the play buffer,
terminate the treble and bass octave
counts, and continue timing, allowing
the treble and bass timers to complete
the current cycle. Control returns to Ba
sic when all notes have been played.

Enhancing Ihe Program

There are many ways to improve the
program. Adding more editing features
would make it easier to enter and mod
ify the music-or including a sub
routine facility would make it possible
to play longer pieces. The greatest im
provement, however, would be a hard
ware change.

The TRS-80 clock is not fast enough
to produce the high quality of sound
that best enhances the dual-voice tech
nique. Speeding it up would make the
timing of each note more accurate and
would enable the program to generate
higher-quality notes and increase the
range of tones.

This program is just one method for
dual-voice synthesis. Another example
is synthesizing voices out of the cassette
port. With new innovations and experi-

LUling J continued

337B IF T<=T(0) THEN GOSUB 3440
3380 IF 8{=8(0) THEN GOSUB 3480
3390 D(X)=D(X)-C2: X=X+4
3400 IF T{=T(0) AND 8<=8(0) THEN 3240
3410 D(0)=Xj4: BF=-l: RETURN
3420
3430 '**** COMPUTE TREBLE PLAY BUPPER ENTRY
3440 TD:C4/(T(T) AND Cl), TE=T(T)/CS
3450 TF=(T(T) AND C3)/C2: P=TF>0: RETURN
3460 I

3470 '**** COMPUTE BASE PLAY BUPPER ENTRY
3480 BD=C4/(B{B) AND ell: BE=B(BI/C5
3490 BF=(B(B) AND C3)/C2: Q=BF>0: RETURN
3500 I

3510 , •••• CHANGE TIMING
3520 CLS
3530 HI=l: INPUT"TIMING MULTIPLIER";HI
3540 FOR X=l TO 0(0)·4 STEP 4
3550 D{X)=(D(X) AND 255)·MI - 256
3560 NEXT
3570 RETURN
3580
3590 ••• ** PLAY MUSIC
3600 CLS
3610 PRINT"<l> PLAY USING DISK BASIC"
3620 PRINT"<2> PLAY USING LEVEL II BASIC"
3639 PRINT
3640 M=0: INPUT"SELECTION";M
3650 IF M<l OR M>2 THEN 3640
3660 CLS: O-VARPTR(D(0»
3670 IF M=2 GOTO 3720
3680 P!=PEEK(VARPTR(M$)+1)+256*PEEK(VARPTR(M$)+2)
3690 IF Pl>32767 THEN PI=PI-65536
3700 P=PI: DEFUSR0=p: M=USR0(O)
3710 RETURN
3720 POKE 16526,PEEK(VARPTR(M$)+1)
3730 POKE 16527,PPEK(VARPTR(M$)+2)
3740 M=USR(O)
3750 RETURN
3760
3770 lEND OF PROGRAM.

Whether you use your microcomputer for business,
science, education or in your home

Whether you have an Apple, TRS-aO·, PET, IBM
Heath, Atari, Sinclair or another system

Whether you are a beginner, intermediate or expert.

Microcomputing is for you.
Each month the pages of Microcomputing are filled with the most up-to-date information on microcomputing.
Last year Microcomputing had over 2,500 pages. So you get all that information at less than a penny a page.

You can expect Microcomputing to bring you.
-articles on everything from investment tracking to games .up·to-date industry news
-reviews on new products -and hundreds of dollars worth of usable programs

Whatever area of microcomputing you are in, Microcomputing helps you explore it-so subscribe today with
our no-risk offer. If you are not satisfied with the first issue, write cancel across your invoice and send it back.
The Microcomputing is yours to keep. --

City' State' Zip _

Address _

/
/'

o Checko VISAo MC
YES, I want Microcomputing.
o Bill me $24.97 for a year's subscription. Bill my 0 AE
enclosed.

Name

I
I
I Canada and Mexico 1 year only $27.97 drawn on US banks-Foreign 1 year only $44.97 drawn on US
I banks-PO Bo)( 981. Farmingdale, N.Y. 11737

I
I
I Card;;' Exp. Date' _

\\ S;9na'uro' Interbank ;;, -

,TRS-80 IS a trademark of Radio Shack division 01 Tandy Corp. A photocopy 01 this coupon is acceptable. 32DRA
l- ~

80 Micro, Anniversary 1983 • 261



Rt. 5, Box 277-C
Benbrook, TX 76126

MEMOREX
FLEXIBLE DISC:S

;HL=NOTE LIST ADDRESS
;DISABLE INTERRUPTS
;DE=NOTE LIST ADDRESS,
;IX=NOTE LIST ADDRESS
IBC=NOTE LIST LENGTH

;GET TREBLE TIMER
;COMPUTE NEXT DUE TIME

;GET DURATION TIMER
;COMPUTE NEXT DUE TIME

;NOTE LIST ENTRY LENGTH,
;SET CASSETTE COMMAND
I SAVE TONE LEVEl,
;GET NOTE DURATION

,
;RELOAD BASE TIMER
;SET TIMING COUNTER
;DECREMENT OCTAVE COUNTER
;JUMP IF NOT DONE
IGET PREVIOUS TONE LEVEL
lTOGGLE BASE TONE LEVEL
;COMMAND TONE LEVEL
;SAVE TONE LEVEL
;RELOAD OCTAVE COUNTER
;SET TIMING COUNTER
; CONTINUE

,
ISET TREBLE COUNTER
ISET TREBLE OCTAVE
ISET BASE COUNTER
;SET BASE OCTAVE
;SET TIMING COUNTER
IUPDATE TIMING COUNTER
ICHECK TREBLE DUE TIME
;JUMP IF DUE
ICHECK BASE DUE TIME
IJUMP IF NOT DUE

RELOAD TREBLE TIMER
SET TIMING COUNTER
DECREMENT OCTAVE COUNTER
JUMP IF NOT DONE
GET PREVIOUS TONE LEVEL
TOGGLE TREBLE TONE LEVEL
COMMAND TONE LEVEL
SAVE TONE LEVEL
RELOAD OCTAVE COUNTER
SET TIMING COUNTER
CONT1NUE

,
I GET BASE TIMER
ICOMPUTE NEXT DUE TIME

GET DURATION TIMER
COMPUTE NEXT DUE TIME

GET BASE TIMER
COMPUTE NEXT DUE TIME

,
IRELOAD OURATION TIMER
ISET TIMING COUNTER
IDECREMENT OURAT10N COUNT
;JUMP IF NOT DONE

;NEXT NOTE

IRESTART PLAY TIMING

,
;RETURN IF NO MORE NOTES

;TERMINATE TREOLE
;TERMINATE BASE
IGET NEXT NOTE DURATION

:UPOATE TIMING COUNTER
;CHECK TREBLE DUE TIME
I JUMP IF TREBLE DUE
ICHECK NOTE DURATION
IJUMP IF NOT OUE

TIMER
IGET TREBLE TIMER
;COMPUTE NEXT DUE T1ME

Lee Morgenstern can be reached at
14358 Dye! St., Sylmar, CA 91342.

DE,HL
IX,0
IX,DE
C, (IX)
B, (IX+l)
IX

"DE,8

0A7FH

A,'
AF,AF'
II, (IX)
L, (Ix+l)
C, (IX+2)
B, (IX+3)
E, (IX+4)
D, (IX+5)
A,6
A
C
NC,MUSIC6
E
C,MUSIC4

BASE TIMER
A,C
E
C,A
A,L
E
L,A
E,(IX+4)
A,2
D
NZ ,MUSIC4
AF,AF'
(IX+7)
(255) ,A
AF,AF'
0, (IX+5)
A,S
MUSICS

IX,DE
BC
A,B
C
Z

NOTE DURATION
A,C
L
C,A
A,E
L
E,A
L, (IX+l)
A,2
H
NZ,MUSIC2

8,1
D,1
II, (IX)
L, (IX+1)
MUSIC1

A
C
NC,MUSIC6
L
C,MUSIC2

TREBLE TIMER
A,E
C
E,A
A,L
C
L,A
C, (IX+2)
A,3
B
NZ,MUS1C3
AF,AF'
(IX+6)
(255) ,A
AF,AF'
B, (Ix+3l
A,S
MUSIC3

,
I RELOAD
LD
SUB
LD
LD
SUB
LD
LD
LD
DEC
JR
EXX
ADD
DEC
LD
DR
RET
EXX
LD
LD
LD
LD
JR

END

I RELOAD
LD
SUB
LD
LD
SUB
LD
LD
LD
DEC
JR
EX
XOR
OUT
EX
LD
LD
JR

;DUAL-VOICE MUSIC USR SUBROUTINE
BY LEE MORGENSTERN, MAY, 1982

CALL
DI
EX
LD
ADD
LD
LD
INC
INC
LD
EXX
LD
EX
LD
LD
LD
LD
LD
LD

MUSICl LO
MUSIC2 INC

CP
JR

MUSIC3 CP
JR

Program Listing 2

,
; RELOAD
LD
SUB
LD
LD
SUB
LD
LD
LD
DEC
JR
EX
XOR
OUT
EX
LD
LD
JR,

MUSIC4 INC
CP
JR

MUSICS CP
JR

MUSIC6

001011
00110
00120
00130
00140
00150
00160
00170
001Bll
0l:ll90
00200
110210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
110360
00370
003811
00390
110400
00410
00420
00430
00440
00450
00460
0e470
011480
00490
00500
00510
1105211
1:10530
00540
00550
e0560
110570
110580
00590
0061:10
00610
0116211
00630
110640
1:106511
110660
00670
00680
00690
00700
00710
00720
00731:1
0137413
1307513
00760
013770
007811
110790
00800
013810
00820
110838
00840
00850
08860
00870
088813
00891:1
009130
013910
013920
ell930
00940
00950
1109611
00970
00980
00990
010130
81010
0Hl20
01030
01040
01050
llU60
01070

ERRORS

CD7F0A
f3
EB
DD2100011
DD19
DD4Ell0
DD4601
D023
D023
110800
D'
3£04

"DD6600
006E01
OD4E02
DD46113
DD5E04
OD56115
3Efl6
3C

B'3048
BB
381C

79
93
4F
7D
93
6F
DD5Ee4
3E02
15
200E

"DDAE07
D3FF

"D05605
3E05
1804

3C

B'
3025
BD
3806

79
95
4F
7B
95
SF
DD6Ee1
3E02
25
20C8
D'
0019
'B
"Bl
C8

D'
13601
1601
DD66e0
DD6E01
18B2

001H'
0003
0004
0005
fl009
000B
000E
0011
0013
0015
0018
0019
001B
001e
001F
0022
0025
0028
0028
002E
0030
0031
0032
11034
11035

0037
0038
0039
003A
00)B
003C
0030
8040
8042
0043
0045
0046
0049
0048
004C
304F'
0051

01353
0054
0055
0057
0058

005A
e05B
005C
005D
0e5E
e05F
00613
131363
0065
0066
0068
IHl69
0060
e06C
0060
ee6E
006F
13070
0072
0074
0077
007A

0000
0130130 TOTAL

007C 7B
0070 91
007E SF
007F 70
0080 91
0081 6F
110B2 OD4E02
0085 3Ee3
0087 05
0088 20AA
0e8A 08
008B ODAE06
008E D3FF
0090 08
0091 DD4603
0094 3Ee5
0096 1B9C

mentation, perhaps someone will even
discover a way to produce the sounds of
an entire orchestra.•

,,207

488·80C
For Model 3
Operalion

PACIFIC
EXCHANGES
100 Foothill Blvd
San LUIS ObiSpo. CA
93401 In Cal. call
(8001592·5935 or

{80S1543·1037

.J.rL...--

WE Will. NOT BE UNDER·
SOLDll Call Free (800)235-4137
for prices and information Dealer
inquiries invited and enD's
accepted

MODEL III TRS-BO®
Software on Disks!

At last! All Model III.

Put it in - Watch it run,

GUARANTEED - SEND FOR
FREE CATALOG. INCLUDE $995

FOR DISK VERSION AND
A FREE PROGRAM.

Model 488·80B or 4B8·BOC Price: $375.
~ shipping. Insurance & tax

WHEN ORDERING SPECIFY DISK OR TAPE

SCIENTIFIC ENGINEERING
LABORATORIES

11 Neil Drive. Old Bethpage, NY 11804
Telephone: (516) 694·3370

. Trademark 01 Tandy Corp "'" 203

There IS no affiliation be/ween Scientific
Engineering Laborarories and Tandy Corp. or
RadiO Shack

IEEE-488 TO TRS-80' INTERFACE
Everything needed to add powerful
BASIC GPIB·488 controller capability
to TRS-BO Model 1 or 3, level 2 or
DOS with a minimum of 16K.

488·60B
For Model 1
Ooeralian.-
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Programs That Work! Written
By A Businessman - For A

Businessman!
LYNN'S AIR SYSTEM

14 Integraded Account Receivable Programs
Tested In Service For Over 4 Years

User Com ments: • menu driven _ increased cash flow. saved over 50 hours a month in secretarial hours _ almost completely
eliminated billing errors _ phone supported-ask lor Ron

LYNN'S A/R SYSTEM WILL

• print invoices
• tell you your air lolal, number of invoices outstanding average
per invoice
• tell you at any time how many invoices an individual account
has open, the total amount owed, the average p~r invoice, the
invoice date, and then invoice amount
• lolal sales on account for a given month, number of invoices sent,
average sale per invoice
• how much an account purchased during month, how many
invoices were sent, average invoice for month

• tell you what percent of sates an account is to total sales by
month
• tell you what percent 01 aIr an account is
• print mailing labels for your accounts
• print statements at any time you want them (either individuals
or atl accounts)
• print alphabetical hardcopy of accounts and account numbers
• print all items sold for month
• alphabetical sort of items sold by month
• this set of programs can be custom modified by you or us
• AND MUCH MORE!!

Account
ABC Inc.
Old Co. Inc.
New Co. Inc.
Deadbeat Inc.

Aging Report 01 131 I 81 Page 1

Current 30-60 Days 60-90 Days
$249.00 $65.20 SOO.OO

00.00 84.40 165.20

97.75 00.00 00.00
00.00 00.00 00.00

90+ Days
$00.00

00.00
00.00

345.00

Total
$314.20

249.60

97.75
345.00

Totals $346.75 $149.60 $165.20 $345.00 $1,006.55

Aging reports can be compiled on a daily. weekly or monthly bases.

LYN N'S CH ECKBOOK
LEDGER SYSTEM

LYNN'S PAYROLL
SYSTEM NEW RELEASE

Send $10.00 Pet System For Printouts and Oocumentalion
CredIt G,ven on Order

Equipment Needed: 48K Model I or Il" Line Printer,
2 Disk Drives.
The ,l,t>OVII p'OQ'llms .... '11 ....or ... on TFlSOOS 1 2 lind 1 3 rOf trla Model III

NEWDOS, NEWDOSE 80, NEW DOS 80 V20, DOS PLUS. LOOS and
MUL liDOS 'or the Model I and III

• Phone Supported Ask For Ron.

• saves hours of posting to general ledger. almost
completely eliminates mathematical errors. menu

driven. 200 expense fields. will handle 1,000 checks a
month. will print checks with option to enter handwritten
checks. will do reconciliation statement with hardcopy

• will print hardcopy of field totals both my month, year
to date and end of year. automatic account numbering

• automatic field entry. will print hardcopy of check
book register • debit and credit memo entry •

alphabetical hardcopy of accounts payable and account
numbers (machine language sort, very fast) • AND
MUCH MORE' •

.... 115

Phone Supported 815/436-4477 Ask For Joe
Written by a programmer/businessman and a C.P.A.

• fully menu drive. user oriented. calculates federal
and state withholdings plus four miscellaneous deduc
tions • totals hours and wages for up to ten departments

• miscellaneous deductions may be computed as a
percentage of wages or a fixed dollar amount. state

and federal exemption status independent of each other

• may be exempt from withholding or allow an additional

doliar amount. employee data changes made quickly
and easily. hourly or salary. optional salarY override
• calculates straight time, time and a half, and double
time for hourly. prints checks and check stubs. per

manently records data. prints sample check to align

printer. lists all checks issued each pay period. prints

year-to-date, quarter-to-date & period-to-date totals.

computes and prints data for Quarterly tax reports •

easily converts from existing payroll system. easily

handles 100 employees. USES SAME CHECKS AS
LYNN'S CHECKBOOK LEDGER SYSTEM. Please
furnish company name, state. state unemployment com

pensation number. and whether for the Model 1 or III.

LYNN COMPUTER SERVICE
6831 West 157th Street

Tinley Park, illinois 60477
(312) 429-1915

$150,00
$ 79,00
$ 79,00

LYNN'S
Payroll System
Account Receivable System

Checkbook Ledger System
Add $2.00 Freight and Handling.
IIhnO'5 Res,dents Add 6~ Sales Ta>

TR580and fASDOS ale trademarks 0' TANDY CORP NEWOOS lind NEWDOS 80 arll 1'8d8ma'''', 0' APPAFlAT INC lDOS ,sa traclemar1l o! LOGICAL SYSTEMS INC.
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FlexCat, Your Basic DBM
by Lawrence A. Terre

Wouldn't it be nice to use one data-base
manager for all your filing and retrieval
needs? FlexCat is just what fills the bill.

Tired of rewriting your data-base
program for each application? Forget
keywords for a file created last year?
FlexCat is a flexible text-oriented
cataloging system able to search data
using partial or limited information.

Before FlexCat, locating a specific
record in a large file was tedious,
especially if my recollection of that
record was fragmented. FlexCat's
search feature provides a method to ex
tract a record or records based on par
tial information.

Initialization Program

This program creates a disk file ac
cording to parameters determined by
your responses to prompts. The file
created will contain heading, field, and
data information to be used by the two
remaining programs. A test record is
also created.

The Key Box
Disk Basic
Modell
48K RAM
TRSDOS
One Disk Drive
Line Printer I
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The fixed-format screen layout dis
plays one record at a time. Headings ap
pear left-justified in columns 1-21, ex
actly as input, with trailing periods as
fillers. When entered from the main
program, the data appears in fields (col
umns 22-{j2). Each heading must have
at least one field and the total number
of fields cannot exceed 14.

The program next asks if the head
ing's information will be numeric or
alphanumeric. Incorrectly responding
to this question affects the way the data
is evaluated in the sort program, so be
careful.

You will then be given the option to
redefine parameters or create a disk file.
When creating, you can supply your
own file name or use the default (INIT
DISK). For easy file identification in the
directory, FlexCat automatically adds
the extension /TXT to all file names. To
prevent accidental destruction of a pre
existing file the program checks and in
forms you if a file with the same name
already exists. You are given the option
to create a new file under the old name
or select a different name.

Main Program

The main program allows you to
review, manipulate, print, and other
wise interact directly with the file data.

When this program runs, the load func
tion executes first using the same
default file name as the disk-initializa
tion program (unless you assign a new
default name).

The main program's four major
routines are displayed on the menu:
Add, List, Search, and Save. The legal
options, available within a given
routine, are displayed on the lines im
mediately preceding and following the
displayed record.

Legal Options

The Add module is used to input ad
ditional file records. After selecting this
function, the heading and field parame
ters input during disk initialization ap
pear on the screen to cue you. The allot
ted field space is indicated by a series of
graphic blocks. When the cursor ap
pears at the beginning of the first field,
enter that data. The cursor will not ad
vance beyond the first field unless some
data (even a space) is input.

Then it is possible to move to the next
or any other field by pressing enter. To
terminate this Add loop, type "end" at
the beginning of any field. The current
record will not be added to the file.

You can sequentially access records
within a file by using the List routine.
There are other options available using
List. Pressing the up arrow permits you
to access the previous record. Pressing
shift, D graphically marks that record
to indicate it will not be transferred to
the new file during the save. You can
salvage records marked for deletion by
retyping the first field when in the up
date mode.

Also, deleted records can be located
via the search. In a similar fashion, the



Lisling I conrinues

Program Listing J. Initialization

350 IFZZ$="R"GOT0130
360 IFZZ$="D"GOT0380
370 GOT0340
375 '---CREATE DISK FILE
380 CLS: A$="CREATE FILE ROUTINE": GOSUB570
390 PRINT: PRINT"DEFAULT FILE NAME IS <"iF$;">": PRINT
400 INPUT"IF DESIRED, ENTER NEW FILE NAME W/O EXTENSION ";FS
410 ON ERROR GOTO 490
415 '---TEST FOR EXISTING FILE WITH SAME NAME
420 OPEN"I",l,F$+"/TXT": CLOSE
430 PRINT
440 A$="FILE ALREADY EXISTS. PRESS <C> TO CREATE": GOSUB570
450 A$="OR <R> TO RENAME FILE": GOSUB570 : GOSUB5B0
460 IFZZ$"'''R"GOT0390
470 IFZZ$="C"GOT0490
480 GOT0460
485 '---FILE NAME SELECTED IS NOT ON DISKETTE

10 ,-----------------------------------------------------------
15
20 'FLEXCAT INITIALIZATION PROGRAM
25
30 'WRITTEN BY:
35 LAWRENCE A. TERRE
40 1100 RANDVILLE DRIVE 1205
45 PALATINE, ILLINOIS 60067
55 ,-----------------------------------------------------------
HI0 CLEAR2000: DIMD$(500): DIMB$(14,3): F$"'''INITDISK"
110 D$="TEST RECORD FROM INITIALIZATION PROGRAM"
120 B$=STRING$(21,".")
130 CLS: A$="DISK INITIALIZATION PROGRAM": GOSUB570
140 TF=14: H=0: FORX=lT0500: NEXT
145 '---INPUT PARAMETERS
150 FORX=lT014
160 CLS:

PRINT
170 A$="HEADINGS MUST NOT EXCEED 21 CHARACTERS.":

GOSUB570
PRINT

180 A$="AFTER HEADING i 1, ANY BLANK HEADING WILL":
GOSUB570

190 A$="TERMINATE THE ENTRY PROCESS":
GOSUB570

195 '---ENTER HEADING NAME
200 PRINT"HEADING #";X;" WILL BE ";:PRINT,":";
210 LINEINPUTB$(X,I) :

L=LEN(B$,{X,l) )
220 IFL>21 OR (L=0ANDX=1)

GOT0200
230 IFL=0 AND x<>l

GOT0340
235 H=H+1
240 B$(X,1)=B$(X,I)+RIGHT${B$,21-L)
245 '---ENTER DATA TYPE (NUMERIC/ALPHANUMERIC)
250 PRINT"NUMERIC OR ALPHA - ( N OR A )";:PRINT,":";
260 LINEINPUTB${X,2) :

B$(X,2)~LEFT$(B${x,2) ,1)
270 IFB${x,2)<>"N" AND B${x,2)<>"A"

THEN250
280 PRINT"NUMBER OF FIELD OUT OF";TF;:PRINT,":";
285 '---ENTER NUMBER OF FIELDS FOR THIS HEADING
290 LINEINPUTB$(X,3)
300 IFVAL(B$(X,3)<1 OR VAL(B${X,3)>TF

GOT0280
310 TF=TF-VAL(B$(X,3))
320 IFTF=0GOT0340
330 NEXT
340 CLS: A$="PRESS <D>ONE OR <R>EDEFINE": GOSUB570 GOSUB580

FlexCat sort program does not
influence the operation of either the
disk-initialization program or main pro
gram, it enhances the system by pro
viding a method of organizing the file
according to parameters you supply.

When running this program, it asks
you to provide a file name. The pro
gram adds ITXT to the file name and
informs you if the file is not on the disk.

key. The end function displays the
number of records in memory not
marked for deletion and provides a
final opportunity to return to the menu
(possibly to save your data).

Sort Program

F1exCat's sort is an adaptation of D.
Walker's "Beyond Shell Metzner" (80
Micro, September 1980). Although the

"You always
have the option

of exiting
to the menu

by pressing the E key. "

shift, U allows you to update the
displayed record (only fields requiring
modification need to be retyped) and
shift, P prints the current record. The
latter option is ignored if the printer is
not ready. Pressing shift, S skips past
the next nine records. to display the
tenth, and shift, L displays the last
record of the file. Pressing E brings you
back to the menu.

The Search option locates specific
records within the file via a text search
of any fields you choose. The text
search scans all fields attached to a
specific heading for the occurrence of a
character, word, or phrase anywhere
within the field. This routine permits
you to carry out up to five concurrent
text searches within individual or be
tween multiple fields. In other words,
you can implement any combination of
tests ranging from five separate tests on
one field to individual tests on each of
five fields.

A record displays only when it satis
fies the requirements of all specified
tests. Of course, you always have the
option of performing fewer than five
tests. If no search heading is entered for
the first prompt, a default search of the
records marked for deletion com
mences. Legal options available in this
routine include update, print, delete,
and escape~

Save transfers all records not marked
for deletion to a file with either the
default name (file name used to load
data) or a new name.

The menu lists two additional op
tions: enable auto print and end. The
first allows the automatic printing of
either the entire file or only records
satisfying the search criteria. A com
mand to print in the absence of a ready
printer will not cause the system to hang
up indefinitely. Within the auto-print
operation, you always have the option
of exiting to the menu by pressing the E
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After the entry of a valid file name, all
headings read from the file are dis
played on the screen. You are asked to
rank in order from major to minor the
headings and specify sort directions
(ascending/descending).

The program automatically assigns
the data type (numeric/alphanumeric)
to all fields based on information
supplied during the disk-initialization
program. The data type you selected
during initialization will now affect the
collating sequence. You are asked for
intermediate through minor headings
until all have been entered or you
input "stop."

Finally, a prompt asks you to insert
the destination disk and press enter. As
the file sorts in the specified order, the
screen displays the field number being
sorted as well as a graphic character for
every swap made. The time required for
the sort and the number of records
sorted are displayed and the file is writ
ten on the disk under the same name
that was used to read it.

The Program Listings

All programs are well documented
with comments. When typing in the
main and sort programs you can omit
the comments and unnecessary spaces.
Be sure to adjust the number in the
Clear statement of the main program to
ensure that all unallocated memory
space gained is reserved for string
storage.

The sizes of the main and sort pro
grams without comments and unneces
sary spaces are approximately 5K and
4K respectively. To facilitate program
entry for those who use the Basic auto
matic line-numbering feature, I started
all the necessary program lines at 100,
incrementing by 10.

Compressing the code also results in
the added benefit of faster execution
time, which becomes especially impor
tant in search and sort operations.

Applications

I have used this program for a wide
variety of applications ranging from
keeping track of magazine articles to
cataloging taped class lectures, video
cassettes, items for a home inventory,
and recipes. The ability to perform
multiple text searches on each record
while retrieving only the one satisfying
all criteria has been an especially helpful
aid. You should have no difficulty find
ing uses for FlexCat. •

Lawrence Terre lives ar 1101 West
Thatch # /6, Auburn Un;ven';ry, AL
36849.
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490 RESUME500
500 ON ERROR GOTO 3 : F=14-TF: NR=1
510 OPEN"O",l ,F$+"/TXT"
523 PRINT#1,NR;F;H
525 '---WRITE HEADINGS TO DISK
533 FORCC::1TOH:

PRINT#l ,
CHR$(34) ;B$(CC,l) ;CHR$(34) ;
CHR$(34) ;8$(CC,2) ;CHR$(34);
CHR$(34) ;B$(CC,3) ;CHR$(34}:

NEXT
535 '---WRITE TEST DATA TO DISK
543 FORCC::ITOF
550 PRINT#1,CHR$(34) ;D$;CHR$(34)
560 NEXT: CLOSE: END
565 '---CENTER AND PRINT A$ ROUTINE
570 TB::.5 * LEN(A$): TB=32-TB: PRINTTAB(TB)A$: RETURN
575 '---INKEY$ ROUTINE
580 ZZ$=INKEY$:

IFZZ$::""
THEN580

ELSE
RETURN

593 END

Program Listing 2. Sort

10 ,-----------------------------------------------------------
15 'FLEXCAT SORT PROGRAM
20 '
25 'WRITTEN BY:
33 LAWRENCE A. TERRE
35 1100 RANDVILLE DRIVE 1205
40 PALATINE, ILLINOIS 60367
45
53 ,-----------------------------------------------------------
55 '---TO CONSERVE MEMORY SPACE, REMOVE ALL UNNECESSARY-------
63 '---SPACES AND DELETE ALL REMARKS AS THERE ARE NO----------
65 '---BRANCHES TO THESE STATEMENTS.---------------------------
80 ,-----------------------------------------------------------
100 CLEAR 26000
110 DEFINT B-Z
120 CLS: PRINTTAB(12) "INPUT DATA FROM DISK ROUTINE"
130 AI=0: A2=0: A3::3: A4::0
140 ON ERROR GOTO 1090
150 INPUT"ENTER FILE NAME ";F$: OPEN"r",l,F$+"/TXT"
160 ON ERROR GOTO 0
170 INPUT#l, NR, F, H
180 DIM C$(NR,F}: DIM A$(F+I): DIM B$(F,3) :

DIM Cl(F+l): DIM C2(F+l)
190 DIM D(F+l}: 0=1: Y=1
200 FOR X=l TO F+l:

A$(X)="", C1(X)=-1, C2(X)=0, D(X)=0,
NEXTX

235 '---PUT IMAGE OF HEADINGS IN ARRAY A${
210 FOR X=1 TO H
220 INPUT#l, B$(X,l), B$(X,2), B$(x,3)
230 A$(Y)= B$(X,l):

Y= Y+VAL(B$(X,3)
240 NEXTX
245 '---PUT DATA IN ARRAY CSt , ) AND REMOVE SINGLE SPACES
250 FOR x=l TO NR:

FOR Y=! TO F
260 INPUT#I, C$(X,Y)
270 IF C$(X,Y)= " " THEN C$(X,Y)= ,,"
280 NEXTY:

NEXTX:
CLOSE

285 '---DISPLAY HEADINGS ON CRT
290 CLS:

FOR X::l TO H STEP2:
PRINT B$(x,l);:
PRINTTAB(40) B$(X+l,l):

NEXTX
300 PRINT STRING$(63,"-")
305 '---INPUT SORT FIELD HEADING
310 FOR xX=l TO H
320 PRINT"ENTER HEADING OR <STOP>. PRIORITY I;" XX; "? ";
333 LINEINPUT S$
335 '---TEST FOR VALID FIELD HEADING

I),"JII,~ .' '-'''''1111'''-'
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370
380

385
390
400

410

420

430
440

. 450

455
456
460

465
470
480
485
49'
500
510

515
516
517
518
519
520
530

540
550
560
570

. 580

590
594
595
596
597
600

340 IF SS= "STOP" AND XX>l
THEN450

350 Lo LEN(SSI,
Ss= S$ + STRINGS(21-L,".")

360 FOR X-I TO H:
IF SS= B$(x,l)
GOSUB460
GOT0390

NEXTX
PRINT"NON-EXISTANT HEADING":
GOT0320

'---INPUT SORT DIRECTION (ASCENDING OR DECENDING)
PRINT"SORT ORDER <A>SCENDING OR <D)ECENDING ?";
LINEINPUT OS:
Os= LEFT$(D$,l)
IF OS <> "An AND OS <>"0"

THEN390
IF Os= "A"

THEN AD- 1
ELSE

AD= 2
GDSUB490

NEXTXX
CLS:
INPUT"INSERT DESTINATION DISKETTE, PRESS ENTER"j US:
GOTO 580
'---CHECK DATA TYPE. IF BS( ,2)& "N" THE DATA IS
'---NUMERIC ELSE DATA TYPE IS ALPHANUMERIC
IF B$(X,2) '" "Nil

THEN AN= 1
ELSE

AN= 2
'---CHECK NUMBER OF FIELDS ASSIGNED TO HEAnING
FL= VAL{B$(X,3»
RETURN
'---LOOK FOR SORT HEADING IN ARRAY A$(
FOR V: 1 TO F

IF S$= A$(V) THEN 520
NEXT V:
RETURN
I---FOUND IT. V= STARTING FIELD POSITION OF HEADING
1---8UILD PARAMETER TABLE. CI()- FIELD SORT ORDER
'---WHEN THE FIRST (-1) IS FOUND IN Cl( ), THE SORT
'---IS DONE. C2()= 1 FOR NUMERIC AND 2 FOR A/N DATA
'---D{ )= 1 FOR ASCENDING AND 2 FOR DECENDING SEQUENCE
FOR N= Q TO'Q+FL-l

Cl(N)o V,
C2(N)=AN,
D(N) - AD
V= V+I

NEXT N
0= O+FL
RETURN
Z6- 1: J= NR: A= NR: K= 1 :
IF NR<2 THEN END
POKE &H4041, 00: POKE &H4042, 00: POKE &H4043, 00
._--------------------------------------------------------
'---THE FOLLOWING HAS BEEN ADAPTED FROM-------------------
'---0. WALKER, "BEYOND SHELL METZNER", 80 MICRO, 9/80------
._--------------------------------------------------------
CLS

605 .I---SORTS USING SHELL METZNER ALGORITHM
6Hl Z3= J
620 Z3= INT(Z3/2):

IF z3= 0
THEN 720

630 CLS: PRINT@20,"SORTING FIELD In; Cl(Z6)
640 Z4= K: z5= J-Z3
650 Z7= Z4
660 Z8= Z7+Z3
670 IF Z6 > 1 AND (Z7 < K OR Z7 > J OR Z8 < K OR z8 > J )

GOTO 710
680 GOSUB950
690 IF Fl= 2

GOTO 710
ELSE

GOSUB 1040
700 Z7= Z7-Z3:

IF Z7 < 1
THEN 710

ELSE
660

710 Z4= Z4+1:
IF Z4 > 25

THEN 620
ELSE

650
720 IF 26= .1 THEN 740
730 IF Z6 > 1 AND M= A

THEN 740
ELSE

760
735 '---SEE IF THERE IS ANOTHER FIELD TO SORT
740 Z6= Z6+1:

IF Cl(26)= -1
THEN 890

745 '---SORT SEGMENT COMPUTATION ON INTERMEDIATE THRU
746 I---MINOR FIELDS
750 M= 1
760 Z7= M: z8= M+l: J= 1: L- 0
770 FOR Xl= Z6-1 TO 1 STEP -1
780 IF C2(Xll- 2,

IF C$( Z7, el(Xl)) < > e$( Z8, Cl(Xl)):
L= 1:
GOTO 820

790 IF C2(Xll= "
IF VAL( e$( 27, el(Xl))) < > VAL{ e${ 28, el(X1»):

L= 1:
GOTO 820

800 NEXT xl
·810 J= J+1
820 IF L= 0 THEN 850
830 IF L= 1 AND J > 1

THEN K= M:
J= 27:
M- Z8:
GDTO 610

840 L= 0: M= Z8
850 Z7= Z7+1: Z8= Z8+1
860 IF Z7 < A THEN 770
8713 IF L= 0

THEN K= M:
M= Z7:
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J= Z7:
GOTe 610

880 GOTO 740
890 ZZ$= RIGHTS( TIMES, 9):

PRINT: PRINTRSORT TIME FOR"; NR; -RECORDS - .; ZZ$
900 OPEN·O·,l,F$+·/TXT-
910 PRINT'l, NR; Pi H
920 FOR CC= 1 TO H:

PRINT'l, CHR$(34); 8$(CC,I); CHR$(34);
CHR$(34), B$(CC,2), CHR$(34),
CHR$(34), B$(CC,3), CHR$(34).

NEXT
930 FOR x= 1 TO NR:

FOR y= 1 TO F:
PRINTU, CHR$(34); C$(X,Y); CHR$(34):

NEXTY;
NEXTX

949 CLOSE: END
945 '---RECORD ADDRESS POINTER SWITCH CHECK
950 IF 0(Z6)= 2 GOTO 990
960 IF C2(Z6)= 1GOTO 9S0
970 IF C$\Z7,Cl(Z6)) > C$(28,Cl(Z6»:

GOTe 1020
ELSE

GOTe 1030
9S0 IF VAL(C$(Z7,Cl(Z61» > VAL(C$(ZS,Cl(Z6»1

GOTO 1020
ELSE

GOTe 1030
990 IF C2(Z6)= 1 THEN 1010
1000 IF C$(Z7,C1(Z6» < C$(ZS,C1(Z6»

GOTD 1020
ELSE

GOTO 1030
1010 IF VAL(C${Z7 ,Cl{Z6»)) < VAL(C$(Z8,Cl(Z6»)

GOTO 1020
ELSE

GOTO 1030
1020 FI: 1: RETURN
1030 FI= 2: RETURN
1035 '---RECORD ADDRESS POINTER SWITCH
1040 PRINTCHR$(153) ,.

FOR C= 1 TO F:
FOR SZ· 0 TO 2

1050 1\3= VARPTR(C$(Z7,C»+SZ:
IF A3 > 32767:

AI- (PEEK(A3) - 65536),
A3= A3 - 65536:

ELSE
AI· PEEK(A3)

1060 A4- VARPTR(C$(Z8,C)) + SZ:
IF A4 > 32767:

A2- (PEEK(A4) - 65536).
A4= A4 - 65536:

ELSE
A2= PEEK(A4)

1070 POKE A3, A2: POKE A4, Al
1080 NEXT SZ:

NEXT C:
RETURN

1090 PRINT:PRINT,~FILE NOT ON DISKETTE~:PRINT:RESUMEI50

1100 END

Program Listing 3. Main Program

10 ,-----------------------------------------------------------
15 ' FLEXCAT MAIN PROGRAM
20
25 'WRITTEN BY:
30 LAWRENCE A. TERRE
35 1100 RANDVILLE DRIVE .205
40 ' PALATINE, ILLINOIS 60067
45
50 ,-----------------------------------------------------------
55 'REMARK STATEMENTS AND UNNECESSARY SPACES SHOULD BE
60 'REMOVED TO CONSERVE MEMORY. THERE ARE NO PROGRAM
65 'BKANCHES TO REMARK STATEMENTS. IF REMARKS AND SPACES
70 'ARE REMOVED, THE NUMBER IN THE CLEAR STATEMENT SHOULD
75 'BE INCREASED.
80 'NOTE: [DENOTES UP ARROW
85 ,-----------------------------------------------------------
100 POKE1642S,1: CLEAR20000: DEFINTA-Z: DIMD$(2100): DIMB$(14,3)

110 F$z~INITDISK~: NR=0: 11=0: B$.STRING${21,~.~):

Z$:STRING$(41,CHR$(136»+CHR$(32)
120 ON ERROR GOTO 210
125 '---READ DISK ROUTINE-------------------------------------
130 CLS: A$=~MAIN PROGRAM": GOSUB1310
140 PRINT: PRINT"OEFAULT FILE NAME IS <·;F$;n>~

150 INPUT"IF DESIRED, ENTER NEW FILE NAME ";F$
155 '---TEST FOR EXISTING FILE WITH SAME NAME
160 OPEN"I",l,F$+~/TXT·

165 l---NO EXISTING FILE, TURN OFF ERROR HANDLING ROUTINE
170 ON ERROR GOTO 0
175 '---NR= i OF RECORDS, F- I OF FIELDS, h= , OF HEADINGS
180 INPUTll,NR,F,H: II-NR
185 '---B$( ,1)=HEADING, B$( ,2)-~N"UMERIC / ."A"LPHANUMERIC
186 '---B$( ,3) = i OF FIELDS FOR HEADING B${ ,1)
190 FORCC=lTOH:

INPUTU,B$(CC,l) ,B$(CC,2) ,B$(CC,3):
NEXT

195 '---ZZ=SUBSCRIPT FOR LAST FIELD OF LAST RECORD
196 '---0$( )mDATA STRING
UH~ ZZ={NR*F):

FORCC=lTOZZ:
INPUTU,O$(CC) :

NEXT:
CLOSE: GOT0220

210 PRINT: A$="FILE DOES NOT EXIST": GOSUB1310 : RESUHE140
215 '---MENU SELECTION ROUTINE--------------------------------
220 CLS: PRINT: BT=20:

A$="FLEXCAT: FLEXIBLE TEXT-ORIENTED CATALOGING SYSTEM":
GOSUB1310

230 PRINT: PRINTTAB(BT)"1 - ADD DATA"
249 PRINTTAB(BT)~2 - LIST DATA"
25~ PRINTTAB(BT)"3 - SEARCH DATA"
260 PRINTTAB(BT)"4 - SAVE DATA ON DISKETTE~

270 PRINTTAB(BT)~5 - ENABLE AUTO PRINT FUNCTION~

280 PRINTTAB(BT)~6 - END PROGRAM"
290 PRINT: A$="MAKE SELECTION, THEN PRESS <ENTER>": GOSUBI31~

300 ZZ$="2~: INPUTZZ$: ZZ=VAL(ZZ$): IFZZ<0 OR ZZ>6THEN229
310 ON ZZ GOSUB330 ,500 ,750 ,639 ,1450 ,1120
32~ GOT0220 LI.IIin/t]COllllnlles
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325 '---ADD DATA ROUTINE--------------------------------------
330 CLS:

A$="*INPUT* TYPE 'END' TO KILL PRESENT RECORD AND EXIT":
GOSUB1310

335 '---PRINT HEADINGS & GRAPHIC BOXES FOR FIELDS
340 FORX=lTOB:

PRINTB$(X,lj;
350 FQRY=lTOVAL(B$(X,3)):

PRINTTAB(22jZ$i:
NEXTY:

NEXTX
360 PRINTSTRING$(63,"-")i:T=22:Z=(II*P)+1
365 '---REPRINT HEADING & INPUT FIELD DATA
370 FORX=lTOH:

PRINT@T+42,B$(X,lj ;
380 FORY=lTOVAL(B$(X,3)):

T=T+64
390 PRINT@T,Z$i:

PRINT@T,""i
400 L1NEINPUT8B$:

BB$=LEFT$(BB$,41}
410 IFBB$="END"THEN490
420 IFINTIIZ-1)!F)<>IIZ-1)!F)THEN470
430 IFBB$<>nnTHEN470
440 IFB$(1,3)="1" AND F>l

PRINT@128,B${2,1)i:
PRINT@T+64,Z$;

450 IFF>lPRINT@T+64,Z$;
460 GUT039~

47~ D$(Z)=BB$:
Z=Z+I:

NEXTY:
NEXTX

480 11=11+1: NR=NR+l: GOT0330
490 RETURN
495 '---LIST DATA ROUTINE-------------------------------------
500 xX=0: Z=I: IF NR<1 RETURN
510 xx=xx+l: CLS:

IPAT$<>"AUTO ON"
A$="*LIST* <E>-ESCAPE, <f>-BACKSPACE, <SHIFT>: <L>-LAST,

<S>-SKIP"
ELSE

A$="LIST ROUTINE - PRESS <E> TO EXIT"
520 GOSUB1310 : GOSUB1140
530 IFAT$="AUTO ON":

Z=Z-F:
GOSUB1370

535 '---NOTE: THE CHARACTER TESTED IN ZZ$ IN LINES
536 '---540, 550, 580, 590, AND 61313 IS SHIFTED
537 '---(I.E. PRESS THE <SHIFT> KEY, THEN THE CHARACTER).
538 '---TEST TO SEE IF SPECIAL FUNCTION IS DESIRED
540 IFZZ$="d" AND LEFT$(r1'$(Z-F) ,1) <> CHR$(I91):

D$(Z-F)=CHR$(191)+LEFT$(D${Z-F) ,40):
NR=NR-I

sse IFZZ$="U":
Z=Z-F:
GOSUB118e

560 IFZZ$=CHR$(91) AND XX=I:
Z=Z-F:
Xx=xx-l

570 IFZZ$=CHR$(91) AND XX>I:

XX=XX-2 :
Z=Z-{2*F)

5813 IFZZ$=·s":
XX=XX+9 :
Z=Z+(9*F)

5913 IFZZ$:;"I":
XX=II-I:
Z=(XX*F)+1

61313 IFZZ$="p":
Z=Z-F:
GOSUB137e

6113 IFZZ$="E": RETURN
615 '---IF XX<II THERE ARE MORE RECORDS TO LIST
620 IFXX<II

THEN510
ELSE

AT$="AUTO OFF":
RETURN

625 '---SAVE DATA ROUTINE-------------------------------------
6313 IFNR<1: RETURN
6413 CLS: A$="SAVE DATA ROUTINE": GOSUSI330
6513 IFZZ$="E": RETURN
6613 PRINT: PRINT"OLD FILE NAME IS <";F$;">": PRINT
673 INPUT"ENTER NEW FILE NAME ";F$
6813 OPEN"O",I,F$+"jTXT"
6913 PRINT#I,NR;F;H
7~e FORCC=1TOH:

PRINTU,
CHR$(34);B$(CC,I) ;CHR$(34);
CHR$(34);B$(CC,2) ;CHR$(34);
CHR$(34);S$ICC,3) ;CHR$(34);

NEXT
7135 '---ZZ=TOTAL NUMBER OF FIELDS (INCLUDING DELETE RECORDS)
7113 ZZ=(II*F):

FORCC=1TOZZ
715 '---TEST FOR DELETE RECORDS & DON'T WRITE THEM TO DISK
720 IFLEFT$(D$(CC) ,1)=CHR$(191)

THENCC=CC+{F-l) :
GOT074e

730 PRINTI1,CHR$(34);D$(CC)iCHR$(34)
7413 NEXT: CLOSE: RETURN
745 '---SEARCH ROUTINE-----------------------------------------
7513 IFNR<1: RETURN
760 CLS: A$="*SEARCH* <E> TO ESCAPE, ANY KEY TO CONTINUE":

GOSUB131e : GOSUB132e
7713 IFZZ$="E": RETURN
7813 FF=1: JJ(1)=1: Q(1)=I: YB=1
785 '---PRINT HEADINGS
7913 CLS:

FORX=ITOHSTEP2:
PRINTB$(X,1); :
PRINTTAB(4e)B$(X+1,1) :

NEXT
830 PRINTSTRING$(63,"."):

A$="TO FIND RECORDS TO BE DELETED, PUSH <ENTER> FOR HEADING
# 1":

GOSUB131e
813 PRINTSTRING$(63,".")
815 '---FOLLOWING LINE LIMITS # OF TEXT SEARCHES TO 5
8213 IF FF>5:

YB=FF:
GOT093" Lhdi"K 3 "IIl/i"","



• The capability to change, insert and
delete a character or characters:

Simply position the cursor over the
character that you wish to change and
type in the new one. Another handy feature
is Insert Mode. this is used to add text in the
middle of a program line.

• Extend a line or insert new lines:
Extending a line is as simple as two
keystrokes. instantly the cursor jumps to the
end of the program line and the editor is
placed in the insert mode.

• Delete, copy or move statements:
All you have to do is mark the line or block
of lines and then.tell the editor where to
move or copy them.

• Global Search and/o'r change any
specified string:

Have you ever needed to change a lot of
PRINT statements to LPRINTs?

• Macro key tacility:
Macro keys can cut your programming
time in half. You can define each of the 26
letter keys (A-Z) to represent BASIC
keywords. or any letter or number
combination up to 6 characters per key.

• Renumber commands:
Whats so special about this renumber
facility? Not only can it renumber selected
portions of your program. it also checks all
GOTO. GOSUB. THEN and ELSE statements
and updates them as needed!

..-See List of Advertisers on Page 563

You may have seen other Editor programs
advertized that give you one, maybe two
of these features. You may have also seen
some of these features sold as separate
utility programs.
Only CAU offers a complete editing system,
not just a word processor patched up to
handle line numbers.

You can order the BASIC Editor directly from
Computer Applications Unlimited or ask your
local computer store.

The Editor is supplied on tape with complete
instructions to move it to disk. If you wish us to
send the editor on disk please add $5.00
and ask for a DISK DUMP

Add $2.00 for shipping in the U.S. and
Canada. $10.00 outside USA
N.Y State Residents add applicable Sales Tax.

Dealer Inquiries Invited. EB IZI
Computer Applications Unlimited
P.O. Box 214, Dept FSBE, Rye, N.V. 10580
(914) 937-6286

~;y.
COMPUTER

~.. APPUCATIONS
" UNUMITEDTM

adl'l. oICAU, Irto.

TRS-80 is a TM of Tandy Corp.
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PRESS <E> TO ESCAPE": GOSUB131

t:l
'"•
~

~
,6

"~~
~.

OJ

'"-<
~

Listing 3 wlilinu<:r!

833 PRINT"SELECT SEARCH HEADING #";FF;: PRINTTAB(38);: LINEINPUT
SS$(FF)
835 '---TEST FOR BLANK ON HEADING #1
843 IFSS$(l)=n,,:

S$=B$(lr 1 } :
QQ$(1)=CHR$(191) ,
GOT0920

845 '---TEST FOR BLANK ON ANY HEADING
850 IFSS$(FF)="":

YB=FF:
GOT0930

855 '---ADD TRAILING PERIODS TO HEADING ENTRY
860 S$=SS$(FF)+RIGHT$(B$,21-LEN(SS$(FF»)
870 Q(FF)=0:

FORX=lTQH:
Q(FF)=Q(FF)+VAL(B$(X,3»

880 IFB$(X,l}=S$:
PRINT"ENTER "iSS$(FF);" SOUGHT ";:
PRINTTAB(40);:
LINEINPUTQQ$(FF) :
JJ{FF)=VAL(B$(X,3» :
FF=FF+l:
GOT0820

890 NEXT
900 A$="HEADING DOES NOT EXIST": GOSus1330
913 IFZZ$="E"

THENRETURN
ELSE

820
920 CL8: A$="SEARCHING FOR RECORDS TO BE DELETED": GOSUB1313 : G
OT0940
930 FF=l: CL8: A$="SEARCHING FOR A MATCH": GOSOB1310
940 FORX=lTOII*FSTEPF
945 '---Q(FF)=LAST RELATIVE FIELD POSITION OF HEADING FF
946 '---JJ(FF)= • OF FIELDS ATTACHED TO HEADING FF
947 '---G=FIRST FIELD OF HEADING IN CURRENT RECORD
948 '---E=LAST FIELD OF HEADING IN CURRENT RECORD
950 G=(X+Q(FF)-JJ(FF», E=(G+JJ(FF)-l)
963 FORY=GTOE
973 L(FF) =INSTR(D$(Y) ,QQ$(FF})
9813 IF L{FF}<>3:

FF=FF+l:
GOT01033

990 NEXTY:
PRINT@55,INT«X+F)!F):
FF=l

13313 NEXTX: AT$="AUTO OFF"
13135 '---IF YOU GET HERE, THE RECORD SOUGHT DOESN'T EXIST
1310 CLS: PRINT: A$="NO MORE DATA TO SEARCH": GOSUB1333
1323 IFZZ$="E"

THEN RETURN
ELSE

780
1325 '---IF FF<YB, THERE ARE MORE HEADINGS TO SEARCH IN RECORD
1333 IF FF<YB

THEN953
ELSE

FF=l

1343 CLS: A$=" * FOUND RECORD *
o
1353 Z=X: GOSUBl140

1363 IFAT$="AUTO ON":
Z=Z-F:
GOSUB1373

1365 '---NOTE: THE CHARACTER TESTED IN ZZ$ IN LINES
1366 '---1373, 1383, AND 1393 IS SHIFTED
1367 '---(I.E. PRESS THE <SHIFT> KEY, THEN THE CHARACTER).
1373 IFZZ$="d" AND LEFT$(D$(Z-F) (1)<>CHR$(191):

D$(Z-F)=CHR$(191)+D$(Z-F) :
Z=Z-F:
NR=NR-l:
GOT01343

1383 IFZZ$="u":
Z=Z-F:
GOSUB1l83
Z=Z+F

1393 IFZZ$="p":
Z=Z-F:
GOSUB1373

1133 IFZZ$="E": RETURN
1135 '---IF YUU GET HERE, SEARCH FILE FOR ANOTHER MATCH
1113 CLS: A$="SEARCHING FOR A MATCH": GOSUB1313 : GOT01330
1115 '---EXIT PROGRAM ROUTINE---------------------------------
1123 CLS: PRINT: PRINT"VALID RECORDS -> ";NR: PRINT:

A$="EXIT ROUTINE - DATA WILL BE LOST IF NOT SAVED BEFORE EX
IT": GOSUB1313
1133 PRINT:

A$="PRESS: <M>-MENU OR <E>-EXIT":
GOSUB1313 : GOSUB1323
IFZZ$<>"E"

THEN RETURN
ELSE

END
1135 '---DISPLAY DATA ROUTINE---------------------------------
1143 GOSUB1343
1153 IFAT$<>"AUTO ON"

PRINT"ANY KEY TO CONTINUE, <SHIFT>: <U>-UPDATE, <P>-PRI
NT, <D>-DELETE";:

ELSE
PRINTTAB(21) "AUTO PRINT FUNCTION ON";

1163 IFAT$="AUTO ON": RETURN
1173 GOSUB1320 : RETURN
1175 '---UPDATE ROUTINE----------------------------------------
1183 CLS:

A$="*UPDATE* CHANGE, THEN <ENTER> ELSE <ENTER> TO ADVANCE
CURSOR": GOSUB1313
1185 '---DF=l MEANS DELETE FLAG IS ON (RECORD MARKED TO DELETE)
1193 IFLEFT$(D$(Z) (1)=CHR${191)

THENDF=l
ELSE

DF=3
1233 GOSUB1343
1213 PRINTSTRING$(63,"-");
1215 '---Z=Z-F MEANS BACK UP ONE RECORD
1223 Z=Z-F: T=22
1225 '---IF USER ENTERS DATA, PLACE IN D$(Z}
1233 FORW=lTOH:

PRINT@T+42.B$(W,1) ~

12413 FORJ=ITOVAL(B$(W,3»):
T=T+64

1253 PRINT@T+l,D$(Z);:PRINT@T,"";
1263 LINEINPUTBB$:
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$139.50

$ B6.00

$139.50V/SA-•

Adds Memory inside
keyboard up to 48K.
Cures expansion interface@
reboot/noise problems.

IM-2 includes
32K RAM
IM-l includes
16K RAM
IM-2 P 32K RAM
(for PMC)

a Software - Selectible
commands for 2/3 to 3 times
normal speed.
Runs disc & cassette .1t
normal speed (defeatible).
Parallel printer port for
$24.50
Includes fast zeOB for
reliable high speed
performance.

"Model I Speed-up" $99.50

.... 153

Runs up to double speed.
Automatically runs disc &
cassette at normal speed
(defeatible). Includes
fast zaos.

*Olher producls available or
under developmenl.
DX-1S Single Density
Disc Controller $148.50
w/Double Density
Adapter $219.00
Extend Memory
Call or write for details.

"Model III Speed-up" $99.50

$179.00
$199.00

.. .... . .
- ._~ II ~

Model 1/111
"80 Character Video"

B:
,
/t:::=== __
"Memory mapped" (allows peek
& poke) - NO SOFTWARE
DRIVERS.
COMPATIBLE W/TRS-DOS@
& others.

Model I VX-1
Model III VX-3

holmes
engineering inc.
Peripherals Division
3555 South 3200 West
Sail Lake City, Utah 84119. (801) 967-2324

"NEW! Plug-in products add Speed,
80-Column Video, Memory and
other quality features to your' TRS-BO"

One year warranty on all products. Add Shipping/Handling - Mainframe $9.00 U.S., $15.00 Canada, Over~e.as $30..00. Other
products - $5.00 U.S. & Canada. All others add 15%. Prices subjcc: to change Without notice. Dealer InqUiries Invited. For
mformation send Self-Addressed Stamped Envelope. Reader Service takes 8 weeks.

Includes power supply, gold
connectors, buffers for high
speed operation, and room
for four periphe~als.

Mainframe $99.50

"Mainframe Replaces Interface"

Double Density, 8", and is
compatible with (PM adapters.
Includes "state-of-the-art' LSI
Data Separator for fewer read
errors.
Available for Expansion
lnterface<!!l, Holmes DX-1S, and
other single density disc
controllers.

"Double Density Adapter"
$129.50

.... See List 01 Advertisers on Page 563 80 Micro, Anniversary 1983 • 273



EDUCATION

Math Hangman
by Tim Knight

Table 1. Variables

IMPORTANT VARIABLE LIST

CHR$ DATA
PARTS OF MAN'S IlODY
PLACES ON SCREEN PIECES OF BODY GO
RANDOM NUMBERS
PLAYER'S GUESS
TRUE ANSWER
RIGHT ANSWERS
WRONG ANSWERS
PERCENTAGE

Extra Features
Just for fun, I put some extra fea

tures in this simple game. First, the
playing instructions are in the game.
Even though you might not need them,
they are helpful to children and players
who didn't type in the program.

Second, the computer repeats a
problem if you get it wrong, providing
a true test of your skills.

A third feature is found at the end of
the game when the percentage for the
number of right answers is given. This
lets a player know if his skills are im
proving-or getting worse!

In case you want to modify the pro-

The Key Box

Models I & III
16K,32K
Cassette or Disk Basic

A
B$(I)
B (I)
RI, R2
GU, GU$
AN,AN$
RT
WR
P

Math Hangman is educational as
well as entertaining. It helps people de
velop their skills in addition, subtrac
tion, multiplication, and division, and
it will probably be used mostly by
young people. However, since many of
us are becoming increasingly depen
dent upon calculators and computers,
our mathematical skills are, no doubt,
rusty. So, adults, too, may find this
game challenging.

In Math Hangman, you answer
questions about random math prob
lems. For each wrong answer, a piece
of the hangman appears. If the whole
man is formed, you lose; if you get
through all the problems, you win!

GET RND
NUM8ERS

GIVE QUESTION

'"ANSWER

'" ANSWER
RIG~T,

"
" '"DEAD,

'"
m PLAY

AGAIN,

H elp your children learn addition, subtraction,
multiplication, and division with this fun
game-and brush up your own math skills, too.

Fig. 1. Program Flowchart
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..... 136

fNT SNG DBL STR

-4 0 013 0
13 13 1312 12 12 124 7 7

3 10 10
1 3

6 6 24 6 6
6 6 6
6 6 6
0 6 4
6 23

4
- I 5 5
- I 5 5

3 9 9 3-2 0 0
0 3 3

- I -1 -1 -I5 11 11
Flow of ContrOl

216
GOTO74
GOSUB/RETURN -7
Functions -10

inf inf inf VARPTR19 17 POINT -3 -323 -3 -317 INP 3 923 920 PEEK 5 8 8
0 3 3

String Functions
53 ASe

258 LEN 548 LEFT$
4.7 RIGHT$

0

6.4 MJD$
I

25 CHR$
I

36 eVI 2
16 MKf$

0

7.1 eVS 0
25 MKS$

0

5.4 eva 0
16 MKD$

0
0
0

INT S atlo) Operation
. NG DBL STR Space Degradation (Bytes)

SPEED/SPACE P
Speed Improvement (R . erlormance Table.

178 28 20
35 3.6

73 Assignment (LET)36 353.0 30 3.0 30 Array Reference (t-dimj
35 18 16 Array Reference (2-d· )
23 20 16

AND, OR 1m
57 66

Compare ( = . >, -<, etc.)18 1.4 3648 18 1.3 Add, Concatenate (+)
1.5 1.5 11 SUbtract ( _)
1.08 1.17 1.02 Multiply (')

77 70 84 Divide (/)
7. I 19

93 Constant Reference
111 68 48 FOR-NEXT
10 45 36

POKE
47 46 3.0 SET, RESET
33 8.1 IF THEN ELSE43 3.5
50 6.8 51 ON expression GOTO
12 1.01 1.03 12 ON expression GOSUB

61 50 3.7 PRINT simple-variable
OUT

Allen qelder Software

(415) 387-3131

Box 11721 San Francisco CA 94101

0correct BASIC programs (no dynamic
~.;:;..-' renaming, no out-of- range arguments)

tiliiM;@Mi@ii'MMii@ compile without modification.

You owe it to your programs.
+ $2 Shipping

CA add 6%

EDIT EDIT.is to your Iin~.edito~as disk is to tape, lets you work and $40
play In one more dimenSion.
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SEND AND RECEIVE

MORSE CODE
-SEND UP TO 40 WPM
-COpy OVER 100 WPM

gram, I've included a flowchart and a
list of important variables. You might
want to include easier problems, or ones
that are more difficult. This program
was not designed solely as an instruction
~ourse; it can also serve as a skeleton for

other programmers who want to write
educational programs.•

Tim Knight is a 16-year-old high
school student. He can be reached at 10
Fieldbrook Place, Moraga, CA 94556.

Your Model I or III becomes 8 pro
grammable keyboard keyer that can
send morse from the keyboard or
from stored messages. Keying Is done
either by the relay or by the audio
output. Received morse is decoded,
displayed, stored and printed. The
cassette earphone plug connects to
the receiver speaker to copy off the
air. No hardware except patch cords
Is required for many setups.

satisfaction guaranteed
Cassette with Instruction booklet
only $19.95 postp8ld. Model I or III,
lEVEL II, with at 'east 16k required.

ROGO Computer Products
4752 DeBeers Drive
EI Paso, Texas 79924 .... 343

COLOR COMPUTER SOFTWARE
16·K EXTENDED BASIC
Adventure word games

. THE ALCHEMIST'S LABORATORY· $14.95
mi~ the ingredients yourself

. LOKAR'S MAGIC STAFF· $14.95
five crystal statues, the magic staff. and a castle
filled With Wild animals

- NIGHT TOWER DESCENT· 514.95
ten floors of danger. treasure, and magic are be·
tween you and freedom

. SQUEEZE· $14.95
arcade style game where aliens close in from both
sides at once.

. GRAPHIC SCREEN EDITOR· $16.95
create pictures on n,e screen USing joysticks or
arrow keys-save on tape, erase, paint, and many
other features

. COLOR SHOW DISPLAYS· $8.95
five gr aphics programs that create endless chang·
ing patterns
all programs 16-K extended basIC cassette only
Send for free catalogue. We accept checks, money
orders, Visa and Mastercharge (no C.O.D.s),
Please add $1.00 for shipping. Send 10:

REAL SOFTWARE CO.
P.O. BOX 401

HOPEDALE, MA 01747
(617) 393·6281 v 3'5

Mass, residents add 5% sales tax
. dealer inqUiries welcomed·

W..I ..D..E IlKI'OIIX sonan
MJI) II/16 and DAISY WHEEL II

Print 15 _ 20 OllIracterll/incb

D L P Ccnpony
6798 Wetheridge Dr.

Cincinnati, Ohio 45230
513 232-7791 v413

VISA OR MASTERCARD =
$75.00

260 characters in just 13" at 20
CPI; 170 in 711

• Excellent qua
lity 15 (1'1 printing; 195 01ar.
in 13"; 120 in 8". SCRIPSIT'" 2.0
IRSIX>S~ 2.0/4.1, VISl~, PRO
FILE"') BASIC, ooOOL, etc.
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Program Listing

1~' Math Hangman program, by Tim Knight
2~ I 10 Fieldbrook Place
30 I Moraga, CA 94556
40 I for educational use on a TRS-8~ Model I or III
50 CLLAR 5~~

60 CLS
7~ DEt"SNG A-Z
80 FOR 1=1 TO 6
90 READ A
10~ IF A=999 THEN NEXT ELSE IF A=333 THEN 190 ELSE IF A<128 AND
A<>26 AND A<>32 AND A<>24 THEN READ B: FOR J=l TO A-I: 8$(I)=B$(
I}+CHR$(B): NEXT: GOTO 9~

110 8$(I)=8$tI)+CHR$(A)
12~ GOTO 9~

13~ DATA 176,186, 3, 176, 26, 7, 24, 188, 2, 191, 187, 143, 183
, 3, 191, 188, 26, 8, 24, 131, 143, 191, 2, 179, 191, 143, 131,
999
14~ DATA 2, 188, 7, 191, 2, 188, 26, 9, 24, 9, 191, 26, 9, 24, 9
, 191, 999
150 DATA 3,176, 2, 188, 7, 191, 2, 188, 26, 11, 24, 2, 191, 26,

2, 24, 2, 191, 999
160 DATA 2,188,7, 191, 2, 188, 3, 176, 26, 2, 24, 2, 191, 26,
2, 24, 2, 191, 999
170 DATA 2,191, 26, 2, 24, 2, 191, 26, 4, 24, 3, 188, 2, 191, 9
99
180 DATA 2,191,26, 2, 24, 2, 191, 26, 2, 24, 2, 191, 3, 188, 3
33
19~ I PROGRAM BEGINS HERE
200 8(1)=210
210 B(2)=401
220 8(3)=399
230 8(4)=401
24~ B(5)=595
250 8(6)=598
26~ PRINT TAB(20)"= MATH HANGMAN ="
270 PRINT
280 INPUT"Would you like instructions" iRE$
290 IF LEFT${RE$, 1) ="Y" THEN CLS ELSE GOTO 47~

3~~ PRINT TAB(15)"* MATH HANGMAN INSTRUCTIONS *"
310 PRINT
32~ PRINT" This game is very simple to use. It will both teach

a person"
33~ PRINT"and also serve as entertainment! Its main purpose, th
ough,"
34~ PRINT"is to help a person with his or her math skills."
35~ PRINT" The program will begin by asking if you would like t
o work"
360 PRINT"on addition, subtraction, multiplication, or division.

You"
370 PRINT"chose one of these that you want most. After that, ty
pe in "
380 PRINT"how many problems you would like to do, and the comput
er will"
39~ PRINT"take it from therel"
40~ PRINT" You will do problems from then on. For each one you
get wrong";
41~ PRINT"though, another piece of the hangman will come up. If
the"

420 PRINT"whole hangman is formed, then you lose. However, if y
ou make"
430 PRINT"it through those problems without any trouble, you win
I "
440 PRINT
450 PRINT TAB(l~)"Hit the space bar to begin game •••• ";
46~ IF PEEK(14400)=l28 THEN CLS ELSE 46~

470 CLS
48~ PRINT
490 PRINT
5~0 PRINT"WOULD YOU LIKE TO PRACTICE ADDITION, SUBTRACTION, MULT
IPLICATION" ;
510 PRINT"OR DIVISION? (TYPE IN A,S,M, OR D) ";
520 INPUT CH$
53~ CH$=LEFT$(CH$, 1)

Us/inK conl;nues



Trademarks of *Microhatch. **Tandy
Corp. and ***Digital Research.

Radix
TClchnologiCls

Suite 400 C¥oIyn Building
100400 Ealon Ptace
Falrt",. VA 22030 (703) 385-0900-.-.-.c._ ..... 269

..... 419

MODEL 1

MICROHATCH
PO Box 501
DeWitt. NY 13214

(315)446-8031 after 6PM

96K

BIGMEM* replaces the 16K keyboard
RAM with 64K chips. A custom mem
ory controller mounts inside the
keyboard case to give you

I 48K keyboard memory on power-up
• plus access to 32K Ell memory.
• 2.7K RAM above ROM is available.
• Optionally overlay ROM with RAM.
• BIGMEM works with TRS-80** DOS or
• remaps kybdlvi deo for 64K CP IM***

•. $180 post paid with check or money
order. COO add $3. NYS residents
add sales tax. BIGMEM incl. 64K RAM
chips. A&T controller board. internal
cable. wire. solder and instructions,

co

,-----,/> -,
L3 ~\.\O .1~A

CEnTROnll:S "",:,!\~IJ",'?iiI!
ADD lowercase with our

PLUG·IN piggyback boardl

9WX7H Dot Matrix S135
5WX7H Dot Matrix S 95
TWO complete cturracler selS on board:
96 characler ASCII PLUS choice of
128 cturracter APl... TAS-80/H-19 Graphics or
Sdentlfic. (Customer dellned: add $5O/sel).

Most printers cOftYerUble: apectfy lotle baIrd ,

543 IF C8$<>"A· AND C8$<>"8· AND CH$<>"M" AND C8$<>"0" THEN PRIN
T: PRINT"TRY AGAIN!": FOR K=l TO 11300: NEXT: GOTO 470
550 INPUT"AND HOW MANY PROBLEMS WOULD YOU LIKE TO TRY";NP
5613' IF NP>S0 THEN PRINT"WOW! I THINK THAT'S A LITTLE TOO MUCHI"
: PRINT: GOTO 550
570 IF NP<7 THEN PRINT"AWW, YOU CAN GIVE IT A BETTER SHOT THAN T
HAT!": PRINT: GOTO 553
580 CLS
593 PRINT @ 832, STRING$(36, 191)i
600 PRINT @ 896, STRING$(3, 191);n MA~HANGMAN
";STRING$(3, 191)
610 PRINT @ 784, CHR$(131)+CHR$(191)+STRING$(6, 131)+CHR$(191)+C
HR$(l31) ;
620 PRINT @ 963, STRING${36, 191);
630 FOR Y=136 TO 776 STEP 64
640 PRINT @ Y, CHR${191);
650 NEXT
660 PRINT @ 137, STRINGS(l0, 131); CHR$(191);
670 PRINT @ 290,"WHAT IS :";
683 Rl=RND(100)
690 R2=RND(H10)
700 IF CH$=nA" THEN C$="+": AN=Rl+R2 ELSE IF CH$="Sn THEN C$="-"
: AN=RI-R2 ELSE IF CH$="M" THEN C$="*": AN=Rl*R2 ELSE C$="/": AN
=Rl/R2
710 PRINT @ 354, Rli C$; R2;
720 INPUT GU
730 POKE 15360+384+8, 191
740 PRINT @ 290," n;
750 PRINT @ 354," w;
760 GU$=STR$(GU)
770 AN$=STR$(AN)
78~ IF LEFT$(GU$, 5)=LEFT$(AN$, 5)THEN PRINT @ 290,"R I G H T '"
i: FOR XX=WR TO 1 STEP -1: PRINT @ B(XX), B$(XX);: NEXT: RT=RT+l
: FOR K=l TO 1000: NEXT: PRINT @ 290,· "i:IF RT+WR<NP
THEN 670 ELSE 850
790 IF LEFT$(GU$, 5)<>LEFT$(AN$, 5)THEN WR=WR+l: FOR XX=WR TO 1
STEP -1: PRINT @ B(XX), B$(XX)i: NEXT: PRINT @ 290,"W-R-O-N-G";:

FOR K=l TO 1000: NEXT:IF WR>6 THEN 800 ELSE PRINT @ 290,"
"i:IF RT+WR<NP THEN GOTO 710 ELSE 850

800 PRINT @ 784," ".
810 PRINT @ 283,"A h h h h h h'h h h h h I"i
820 FOR K=l TO 1000
830 NEXT
840 CLS
850 CLS
860 PRINT·YOU HAD ·iRT;"RIGHT AND·iWRi"WRONG. THAT COMES TO"
87~ P=RT/(RT+WR)
880 P=P*100
890 PRINT Pi"% RIGHT. WOULD YOU LIKE TO TRY AGAIN ?";
910'0 Q$=INKEY$
910 A$=INKEY$
920 IF A$="n THEN 910
930 IF A$="Y" THEN RUN
940 END

Listinfl continued

\

Massachusetts residents add 5% sales tax 'TRS·eo
is a trademark of Tandy Corp.

STARBUCK DATA CD.
po Box 24 Newton MA 0(162

617-237·759) .... 205

The SIARBUCK 8882 IS a complete elghl cflannel
data ar:QulSltlon and control syslem plug
compatible with 1he MOdel I Level II TRS-30 11

mcludes 3 protected analog Inputs 10-S Vdc With
3::!:. 1 bl1accuracyl 3 proteCTed digital mputs 3
optOlsolaled digital outouls and two loystlc~

oor:s Interrupt'drlven sol1ware package allows
simultaneDus dala acquISition and storage while
uSing lhe TRS·30 lor any other purpose'

Appllcallon milnual covers home security energy
monitoring weather station use appliance
control graphiCS and games Price Inctudes
case power supply. extra expans'vl card edge
conneclor cable complete software package and
detailed applications manual Manuals only are
available lor SS 00 ppd Model III verSion S2,O
ppd To order write or call

.Iohn .\. 1'''''k''I'
1'.0_ 110, IOHti

\lau"'I:",.,lo. ,,'.\1 MI'l:IIO

V' 307
CUSTOM DATA

505-4:14-1096
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as well as individual Quarterly reports
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CHURCH DONATIONS
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('omput{'I' Prog-ram forTRS tlCl Models I, II, & III

Tech-Data Corporation
3251 Tech Drive North
St. Petersburg. FL 33702

Call Toll Free
1-800-237-8931.

In Florida, call
813-577-2794.

Top·quality
Memorex
Diskettes
from Tech-Data, your complete
word and data processing supply
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.....440
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Control for the TRS-80*

$230 ppd.
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UTILITY

Smartcat
by Irwin Rappaport

The Lynx modem and Emterm software make an
impressive communications package; Smartcat
makes this combination even more powerful.

The program Emterm, supplied with
the Lynx modem (Emtrol Systems
Inc., Lancaster, PA), creates a smarter
TRS-80 terminal. Emterm and Lynx
provide telephone dialing from the
keyboard, storage and subsequent op
erator-commanded transmission of a
message, alteration of certain operat
ing parameters under software control,
and simultaneous screen and line
printer (parallel) output. Emterm can
also output control-key codes required
by some data banks, and provides for
up to 10 user-defined control keys.

These are powerful capabilities, but
your TRS-80 terminal can do much
more. You can discard Emterm and
buy a more extensive program that
supports the Lynx, or you can add the
following features to Emterm:
• Uploading and downloading (trans-

The Key Box
Disk Basic
Assembly Language
Model I or III
32K RAM
One disk drive
Editor/Assembler
Lynx modem
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milling and receiving) of program files.
• Support for upper/lowercase modi
fication.
• Screen dump to line printer.
• Delay routine for keyboard debounce
or transmission rate adjustments.
• Telephone directory storage with in
stant phone-number retrieval.

Passing Control to Smartcat

Three program listings are presented
here. The two Basic programs play
supporting roles while Smartcat, the
Assembly listing, is the addition to
Emterm. When Emterm is loaded and
executed, it disassociates itself from
the TRS-80 operating system and runs
its own keyboard scan routine, ena
bling output of control-key codes. The
first of two jump-to-Smartcat patches
is made at this scan routine, location
7BB8 hex in Emterm.

While Emterm is running, frequent
calls are made to 7BB8H to determine
keyboard status and to decode the
matrix if a key is pressed. The ASCII
value of the key is sent to the accu
mulator. By having control at that
point, Smartcat can test the accu
mulator and take whatever action has
been programmed for a particular key.
For example, the program contains a
routine to dump the screen contents to
a line printer when you press the

"zero" key. Smartcat checks the accu
mulator and branches to the dump if it
finds 30 hex.

In effect, the Lynx/TRS-80 gains
the ability to learn whatever you teach
it. A terminal must know whether its
user wants a program routine or the ac
tual character when a key is pressed.
Emterm makes this distinction by in
corporating the down arrow as a con
trol key while Smartcat requires that
shift, @ be used as the control-key
sequence.

Since Emterm resides from 7537H
7E03H and uses all the area below it
through 7100H for the stack and mes
sage storage, the Smartcat Assembly
listing (see Program Listing 1) begins at
7FOOH. The two programs are com
bined and saved in One package, from
7537H-880FH with the entrance at
7FOOH. Upon execution, the Smartcat
code creates two patches into Emterm:
one for the keyboard-scan jump rou
tine and the other to make provision
for downloading. In addition, a patch
is made into TRSDOS at 401EH for
lowercase display support.

The lowercase driver routine sup
ports the 2102 RAM chip piggyback
modification, such as the kit marketed
by Emanuel B. Garcia, Jr. and Asso
ciates, Chicago, lL. In Listing I, the
location labeled SWLC is specifically
included for those not having the
lowercase modification. If you do not
have the lowercase modification,
change the instruction from RET (C9)
to NOP (00), which negates the lower
case routine. If you install the modifica
tion at some later date, change it back.

Emterm jumps to Smartcat at



UTENTR. The first three bytes there
are the instructions originally con
tained in 7BB8,9,AH, and which were
replaced with the jump-out patch.
Then the remainder of the keyboard
scan is called. Regaining control upon
the return, Smartcat calls SWD, the
delay routine.

SWD initially contains an RET (C9)
instruction. When the delay routine is

Program Listing 1. Smartcat

00010 .*** SMARTCAT *** OMIT LOWER CASE PORTION FOR MODEL III
00920 ORG 7F90H
00030 CMDEMT EQU 7BB8H ;JUM~ OUT POINT FROM EMTERM KEY-SCAN

0131340 TABLE EaU 8lFFH ;START PHONE NUMBER TABLE
001350 DIRECT EaU 85913H ;START DIRECTORY
013060 BUFFER EaU B8FEH ;BEGINNING OF UPLOAD BUFF(,;R
00070 CD A,0C3H
90080 LD (7957H) ,A;EMTERM JUMP-OUT TO DNLOAD
130090 LD HL,DNLOAD
00Hl0 LD (7958H) ,HL
00110 LD HL,LCENTR ;LOWER CASE DRIVER PATCH

Upload, Download,
and the Telephone Directory

For uploading, the file to be trans
mitted is placed into a RAM buffer
area beginning with two control bytes
at 88FEH and the actual file following
at 8900H. The Basic program UP
DOWN/CAT (see Program Listing 2)
loads the buffer. Then when in Em
term terminal mode, a keyboard com
mand begins the upload transmission.

To download a file, the same buffer
area is used. Upon keyboard com
mand, Smartcat begins loading every
byte received by the Lynx into the
RAM area starting at 8900H. Down
loading continues until you issue a stop
command from the keyboard, or the
designated end of the buffer is reached.
If the downloaded file was an ASCII
format Basic program, it would be sub
sequently taken from RAM and saved
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spectively). You may vary all three
values.

The call to FUNC begins the routine
that permits Smartcat to distinguish a
program function command from an
ordinary keyboard character when a
key is pressed. If FUNC finds a shift,
@ (60H) in the accumulator, switch
SWF is changed from RET to NOP,
similarly to the action at the SWD
switch. When FUNC is called upon the
next key press, the routine reaches
SWF, and since it contains 00, passes
through it. The switch is then closed by
reloading it with C9, and the routine
continues to search for the com
manded function.

"(Emterm has)
po werful capabilities,
but your TRS-80 . ..
can do much more. "

Switches SWK and SWU are called
next. SWK opens when either a phone
number or an upload transmission is
wanted. For keyboard shift reversing
(shift for capitals, no shift for lower
case), SWU is open. Both switches are
toggled with one of the keyboard func
tion command routines. After com·
pleting all the Smartcat calls, program
action returns to the point in Emterm
where the keyboard scan was originally
called.

activated by issuing the appropriate
keyboard command, location SWD is
changed to NOP (00), thereby allowing
the call to the delay routine to proceed.
The contents of the BC register pair de
termine the amount of delay. Three
levels of delay are user selectable from
the keyboard as determined in
FUNCIO, FUNCll, and FUNCI2 at
the LD instruction (02,10,80 hex re-

Li.llin" cuntim,es

3BH ;KEY<;)=DELAY
NZ,FUNC4
AF
A
(SWOj ,A

30H ;KEY<0)=PRINT SCREEN

2BH ;KEY<+)=OELAY OFF
NZ,FUNC5
AF
A,0C9H
(SWO) ,A
A

SP
SP
0458!1 ; END OF LOWER CASE DRIVER ROUTINE

;ORIGINAL EMTERM CODE
A,OFFH ;ORIGINAL EMTERM CODE
CMDEMT+3
SliD
A
NZ ,FUNC
SHK
SHU

60H
NZ,SWF
AF
A
{SWF} fA

(401EH) ,HL ;OMIT FOR MODEL III
(CMDEMT) ,A
HL,UTENTR
(CMDEMT+l) ,HL
7537H ;ALSO TRY USING 755C ••• SEE TEXT
SWLC ;LOWER CASE DRIVER BEGINS •••
L,(IX+13]) ;OMIT DRIVER ROUTINE FOR MOD III
H,(IX+(l4}
C,1349AH
A, (IX+05)
A
Z,ENTRI
(HL) ,A
A,C
20H
C,05136H
SOH
NC,04A6H
0470H

AF
A f 0C9!1
(SWF) fA
AF
3AH ;KEY<:)cUPPER!LOWER REVERSE
NZ,FUNC2
AF
A
(SWU) ,A

2AH ;KEY<*)=REVERSE OFF
NZ ,FUNC3
AF
A,0C9H
(SWU) ,A
A

LD
CD
LD
LD
JP
CALL
LD
LD
JP
LD
OR
JR
LD
LD
CP
JP
CP
JP
JP
RET
INC
INC
JP
EXX
LD
CALL
CALL
OR
CALL
CALL
CALL
RET
CP
JR
POP
XOR
LD
RET
RET
PUSH
LD
LD
POP
CP
JR
POP
XOR
LD
RET
CP
JR
POP
LD
LD
XOR
RET
CP
JR
POP
XOR
LD
RET
CP
JR
POP
LD
LD
XOR
RET
CP

00120
00130
013140
00150
00160
00170 LCENTR
00180
001913
00200
00210
01:1220
00230
00241:1
1:10250 ENTRI
00260
00270
1:10280
1:10290
01:1300
013]10 SWLC
00320
01030
130341:1
130350 UTENTR
1:11:1360
003713
00]80
00390
00400
00411:1
00420
004313
0134413 FUNC
00450
01346B
01:1470
00480
00490
00500 SWF
00510
00520
00530
00540
00550 FUNCI
00560
00570
00580
00590
00600
006ll:l FUNC2
00620
00630
00640
0B650
013660
09670
013680 FUNC3
00690
013700
013710
007213
00730
007413 FUNC4
007513
00761:1
00770
00780
00790
00B013
00810 FUNC5

7F00
76B8

BIFF
8500
B8FE:
?F00 ]£C3
7F02 325779
7F05 21CfB0
7F08 225879
?F0B lllD?F

7f'0E 22lE40
7f'11 32B876
7Fl4 21447F
7Fl7 226976
7FlA C33775
7FID CD]£7F
7F20 006£03
?F23 006604
7F26 DA9A04
7F29 007£05
7F2C 67
7F2D 2801
7F2f' 77
7F30 79
7F31 FE20
7F33 DA06115
7F36 FEB0
7F38 D2A604
7F313 C37004
7F3E C9
7F3F 33
7F40 33
7F41 C35804
7F44 09
7F45 3EFf'
?F47 CDBB7B
7F4A C06FB0
7F4D 67
7F4E C4587F
7F51 C08680
7F54 C05680
7F57 C9
7F58 FE60
7F5A 2006
7FSC PI
7FSD AF
7FSE 32627F
7F61 C9
7F62 C9
7F63 FS
7F64 ]£C9
7F66 32627F
7F69 f'1
7FGA FE3A
7F6C 2006
7F6E Fl
7F6F AF
7F70 325B80
7F73 C9
7F74 FE2A
7F76 2008
7F78 Fl
7F79 ]EC9
7F7B ]25B80
7F7E AF
7F7F C9
7F80 FE3B
7F82 2006
7F84 Fl
7F85 AF
7F86 ]26F80
7F89 C9
7F8A FE2B
7F8C 2008
7F8E Fl
7F8F ]EC9
7F91 326F80
7F94 AF
7F95 C9
7F96 FE30



Listing continued

7F96 2025
7F9A E5
7P9B 21003C
7F9E CD2060
7FAl 7E
7FA2 32E637
7FA5 23
7PM 7D
7FA7 CBBP
7f'A9 CBB7
7FAB B7
7PAC 29F0
7FAE CD2989
7FBl 3E0D
7FB3 32E837
7FB6 7C
7FB7 FE40
7FB9 20E]
7FBB E1
7FBC Pl
7FBD 1'F
7FBE: C9
7FBF FE40
7FCl 2013
7FCl £5
7FC4 D5
7FC5 C5
7FC6 219085
7FC9 11803C
7FCC 019903
7FCF EDB0
7FD1 Cl
7FD2 D]
7PD] E1
7FD4 AF
7FD5 C9
7F06 FE2F
7FD8 2008
7FDA AF
7FOB 320180
7FDE CD2880
7FE1 C9
7FE2 FElF
7FE4 2001'
7FE6 3£C9
7FE8 ]2D180
7fE:B C02E80
7F£E M'
7FEF C9
7FF0 PE2E
7FF2 200A
7FF4 E5
7FF5 2lFE88

7FF8 22EF80
7FFB £1
7FFC 1818
7FFE FE31
8000 2004
6002 3E02
6004 180E
6006 FE32
8"08 2004
600A 3E10
800C 1806
890E FE]]
8010 2007
8012 3E80
8014 327480
8017 AP
8018 C9
8019 F5

801A M'
801B 328680
801E Fl
80lF C9
8920 ]1'E837
802] CB7F
8025 C8
8026 18F8
8028 E5

8029 214080
802e ]804
802E E5
802P 214C80
8032 D5
80]] C5
8034 lle03F
8037 010C00
803A EDB0
803C e1
80]D D1
603E El
803F C9
6040 44
804e 44
8056 00
8059 00
805A 00
805B C9
a0se F£41

00620
00630
00640
00650 AGAIN
00860
00870
00860
00890
00900
00910
00920
00930
00940
00950
00960
00979
00980
00990
01000
01010
01020
01030
0]040 FUNe6
01050
01860
01070
01080
81090
01100
01110
81120
01130
01140
01150
01160
01170
01160 FUNe7
01190
01200
01218
01220
01230
01240 PUNce
01250
01260
01270
01260
01290
01300
01310 FUNe9
01320
01330
01340

i11353
3136i1
i1137i1
i11380 FUNelil
i1139i1
0140i1
01410
014 20 FUNCll
i11430
01440
01450
01460 FUNe12
01470
01480
01490 AHTLD
01500
01510
01520 FUNe20

01530
01540
01550
01560
01570 READY
01580
01590
01600
01610 ONMSG

01620
01610
01640 OFPMSG
01650
01660 PRTMSG
01670
01680
01690
01700
01710
01720
01730
0174i1
01750 DOWNON
01760 DOWNOF
01770
i11760
01790
01600 SWU
01810

JR
PUSH
LD
CALL
LD
LD
INC
LD
RES
RES
OR
JR
CAf.,L
LO
LD
LD
CP
JR
pop
pop
XOR
RET
CP
JR
PUSH
PUSH
PUSH
LD
LD
LO
f.,DIR
pop
pop
pop
XOR
RET
CP
JR
XOR
LD
CALL
RET
CP
JR
LD
LD
CALL
XOR
RET
CP
JR
PUSll
LD

LD
pop
JR
CP
JR
LD
JR
CP
JR
LD
JR
CP
JR
LD
LD
XDR
RET
PUSH

XOR
LD
pop
RET
LD
BIT
RET
JR
PUSH

LD
JR
PUSH
LD
PUSH
PUSH
LD
LD
LDIR
PDP
POP
POP
RET
DEFM
DEFM
NOP
NOP
NOP
RET
CP

NZ,FUNC6
ilL
IIL,lC0011
READY
A, (HT.. )
(37£611) ,A
ilL
A,L
7,A
6,A
A
NZ,AGAIN
READY
A,0DII
(37E8H) ,A
A,H
'BH
NZ,AGAIN
HL
hP
A

4011 ;KEY<@>:SHOW PHONE DIRECTORY
NZ,FUNC7
HL
DE
BC
ilL, DIRECT
DE,lC801l
BC,0]0011

BC
DE
HL
A

lFIl :KEY</>:DOWNLOAD ON
NZ,PUNC8
A
(SWDN) ,A
ONMSG

3FH ;KEY<?>EDOWNLOAD OFF
NZ,FUNC9
A,0C9H
(SWDN) ,A
OFFMSG
A

2EII ;K~Y<,)~aEGIN UPLOAD TRANSMISSION
NZ,FUNC10
ilL
HL,BUFFER;lST BYTE n', THEN KEY<,>,TIl£N PROG

(WDADRS) ,ilL :CHANGE ADR TO PROG.
HL
FUNC20 ;GO TO TRANSMIT
3]f1 ;KEY<l>:D£LAY AMOUNT OF 02
NZ,FUNCll
A,02
AMTLD
32H ;KEY<2>:DELAY AHOUNT OF 10H
NZ,FUNC12
A,]01l
AMTLD
3lH ;KEY<3>-OELAY AMOUNT OF 60H
NZ,PUNC20
A,801l
(AMTDEL+l),A
A

AP ;WILL OUTPUT PIIONE NUMBERS/UPLOAD
OR SWK WILL CLOSE: IF NEITHER

A
ISWK) ,A
AF

A,(37E8H) :CHECK PRINTER STATUS
7,A,
READY
ilL ;PRINT DOWNLOAD ON MESSAGE TO SCREEN

IIL,DOWNON
PRTHSG
HL ;DOWNLOAO OFP MESSAGE
IlL,DOWNOP
DE ;BLOCK TRANSFER TO SCREEN
Be
DE,3FC0H
BC,0iJ0CII

Be
DE
HL

'DOWNLOAD ON
'DOWNLOAD OFP'

4lH

Uwn~ cOnlimws

on disk using UPDOWN/CAT from
Basic.

Smartcat provides for storage of 55
telephone numbers, any of which may
be called with a keyboard command.
In addition, a directory is included so
the user can easily determine which
phone number belongs to whom, and
what key brings it up. You use the di
rectory and phone-number functions
at the point in Ernterm where you
would ordinarily enter the number to
be dialed from the keyboard. With the
Basic program PHO EDIR/CAT (see
Program Listing 3) you can establish,
review, and revise the directory. Table,
at the beginning of Listing I, sets the
start of the phone numbers at 81 FFH.
Similarly, Direct dictates that the in
formational portion begins at 8500H.

Creating the Programs

Assemble Smancal with an assem
bier, or load the object code directly
with Debug. You may omit all NOPs
in the listing.

Using Debug, load location 81 FFH
with FFH. Again with Debug, load all
locations from 8200H-880FH with 2OH.
Then load location 84FFH with OOH.

Load but do not execute Emterm.
Be sure all the above, including Smart
cat, is in memory. Save the entire
package on disk using Dump or Tape
disk. Pick a suitable name for the com
bined program which starts at 7537H,
ends at 880FH, and has its entrance at
7FOOH. Then type in and save the two
Basic programs, PHONEDIR/CAT
and UPDOWN/CAT.

Putting the Programs to Work

To set up a telephone directorY,load
the combined Smartcat/Emterm pro
gram, but do nOl execute it. Enter
Basic, enter 0 for files, reserve memory
at 30006, and run PHONEDIR/CAT.
Press enter at the prompt to add new
listings. Input as prompted, first any
key desired, then the name of the party
(lO-<:haracter limit), and finally the
phone number. Ten digits are available
for the number so you can use area
codes where needed.

Enter telephone numbers just as you
would for Emterm dialing using digits
only, no punctuation. Continue with a
few more entries, and end by pressing
enter instead of a new key. The entries
will be POKEd into Smartcat and you
will be reminded to save the Smart
cat/Emterm combination, now con
taining your new directory.

Before doing that, run the Basic pro
gram again but this time enter D to see
the directory. Page I scrolls onto the
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screen. Wait for the page ending
prompt. PHONEDIR/CAT displays
three directory pages, each ending with
the same prompt. Pressing enter pro
duces the next page while pressing G
gets back to the three choices at the be
ginning of the program. Input G and
then try C to change a listing. Input
any previously entered directory key,
then the revised name and number at
the appropriate prompts. Review the
directory to be sure that the change has
been made. Save Smartcat/Emterm
each time after revising the directory.

Uploading preparation begins in
Basic. Run UPDOWN/CAT and press
2 for uploading. Enter the file name
(lhe file should be a Basic program in
ASCII formal) and unless you have
made some program revisions, press
enter at lhe starling-address prompt
that appears after the disk drive SlOpS.

The file is printed to the screen and
POKEd into RAM, sector by sector.
Enter CMD"S" and load and execute
Smartcat/Emterm in the usual way.
When you are ready to transmit the
file, press shift, @ and then the period
key. Uploading will proceed, returning
to Emterm terminal mode upon com
pletion. The receiving party must pro
cess your transmission according to his
own system's needs.

You may transmit anything con
tained in the RAM buffer with the
upload routine. If you will be sending a
non-Basic file, place it in the buffer in
any way desired-load it, block trans
fer it, or type it in, beginning at 8900H.
At 88FEH and 88FFH put the start
codes FFH and 3EH respectively (UP
DOWN/CAT puts them in when load
ing a Basic file). Then upload from
Emterm as before.

To download any Basic file, or any
thing your Lynx receives, press shift,
@ and then the slash key. "DOWN
LOAD ON" will appear on your
screen, and every byte received there
after will be stored in RAM beginning
at 8900H. Downloading continues
until you press shift, @ followed by the
question-mark key and "DOWN
LOAD OFF" appears (or the end of
the buffer is reached). If desired, you
may download another file immedi
ately using the same procedure. It will
be stored in the buffer following the
previous file.

You can save received files on disk
when you terminate the phone connec
tion. If the downloaded file is an
ASCll-format Basic program that you
will put on disk with UPDOWN/CAT,
follow this procedure after hanging up
the phone:

Lillilll<: cOlllillued

805E F8 01820 RET M
805F FE61 01830 CP 61'
8061 3006 01840 JR NC, ULI
8063 FE5B 01850 CP 58'
8065 DO £11860 RET NC
8066 C620 01870 ADD A,20H
8068 C9 01880 RET
8069 D620 01890 BLI SUB 200
806B C9 01900 RET
806C " 01910 NOP
806D " 01920 Nap
806E " l:l193l:l Nap
806F C9 l:l1940 SWD RET
8070 E5 019511 PUSH HL
8071 C5 019611 PUSH BC
8072 F5 01970 PUSH hF
8073 0602 01980 AMTDEL LD B,0211 ;AMOUNT Or DELAY
8075 0E01 111990 LD C,01
B077 Ar £12000 XOR A
8078 'B 02010 MORDEL DEC BC
8079 B8 02020 CP B
807A 20rC 02l:l30 JR NZ ,MORDEL
807C rl 02040 POP A'
8070 Cl 02050 OUTOEL POP BC
801£ F.l £12060 POP ilL
B07f C9 02070 RET
8080 " 02080 Nap
8081 " 02090 NOP
8082 " 02100 NOP
8£183 " 02110 NOP
80B4 " 02120 NOP
8085 " 02130 NOP
8086 C9 02140 $WK RET
8087 E5 02150 PUSll HL
808B 2AEF80 0216" LD HL, (WDADRS)
808B '5 0217" PUSH A'
80 Be 3EFF 02180 LD A,0FFIl
808E BE 02190 CP (HI,)
8"8F 2022 02200 JR NZ ,MIDDI,E
8091 " 02210 POP A'
8092 B7 02220 OR A
8093 2002 02230 JR NZ,GOON
8095 El 02240 POP ilL
8096 C9 02250 RET
8097 23 02260 GOON INC HL
8098 BE 02270 KEY1 CP (HL)
8099 2810 02280 JR Z,KEY3
809B F5 02290 PUSH A'
809C 23 02300 KEY2 INC HL
8090 3EBr 02310 LO A,0BFH
809F BE 132320 CP (HL)
80A0 20FA 023313 JR NZ,KEY2
80A2 23 02340 INC HL
80A3 3EFF 023513 LD A,flFFH
80A5 BE 023613 CP (HLl
80M 2818 02370 JR Z,KEY4
80A8 PI 02380 POP AF
80A9 18ED 02390 JR KEY 1
80AB 23 02400 KEY3 INC HL
80AC 7E 024lfl LD A, (HL)
80AD 23 02420 INC ilL
8flAE 22EF80 02430 LO (J.o.1DADRS) ,HL
80B1 El 02440 POP HL
80B2 C9 02450 RET
8flB3 rl 02460 MIDDLE POP A'
80B4 3EBF l:l2470 LO A,0BFH
80B6 BE 02480 CP (HLl
80B7 2808 02490 JH Z,KEY5
80B9 7E 02500 LO A, (HL)
80BA 23 132510 INC HL
80BB 22EF8fl 13 2520 LO (WDADRS) ,HL
80BE El 02530 POP HL
80BF C9 02540 RET
80C0 Fl 02550 KEY4 POP AF
80Cl 21FF81 02560 KEYS LO HL,TABLE
80C4 22EF80 132570 LO (WDADRS) ,lJL
80C7 El 025613 POP HL
8flC8 3EC9 025913 LO A,0C91J
80CA 328680 0261313 LD (SWK) ,A
80CO M' 02610 XOR A
8flCE C9 1326213 RET
6flCF E67F 02630 DNLOAD AND ?FH ;BEGINNING OF DOWN-LOAD ROUTINE
8flDl C9 02640 SWON RET
80D2 E5 02650 PUSH HL
81303 F5 02660 PUSH h'
81304 2AE06fl 02670 LD HL, (BUFADR)
8007 77 02680 LD (ilL) ,A
8008 23 026913 INC ilL
80D9 22E080 027013 LD (BUFADR) ,HL
80DC 3EE0 13 2710 LD A,0E0H ; ESTABLISIl END OF BUFFER AT E00flH
60DE BC 027213 CP II
80DF 26133 02730 JR Z, BUFEND
60El Fl 132740 POP A'
80£2 El 027513 POP HL
80E3 C9 02760 RET
80E4 Fl 02770 BUFENO POP AF
80E5 El 02780 POP HL
80E6 3E3F 02790 LO A,3FH
80E8 C3E27F 1328130 JP FUNe8
80EB El 02810 POP HL
80EC C9 02820 RET
BflED 01389 132830 BUFADR DEFW BUFFER+2;INITIALIZE BUFFER ADR
80EF FFB1 02640 WDADRS DEFW TABLE ;INITIALIZE TABLE FOR PHONE.
01300 028513 END
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Model III Notes

For the Model III, eliminate the lines
in Smartcat for lowercase display as in
dicated in the remarks. Uploading,
downloading, the directory, and the
delay feature work equally well with
either the Model I or Ill.

If you wish to expand Smartcat,
simply con\inue the series following
FUNC 12 so that a branch to your sub
routine is produced at the press of
shift, @ and a designated key. The ac
cumulator is normally zeroed prior to
the return from a FUNC. That action
avoids printing or transmitting the
character. In effect, Emterm will never
know that a key was pressed.

You can also write routines to be ac
tivated upon receiving a specific char
acter. As Emterm jumps to Smartcat at
DNLOAD, the first three bytes found
are the instructions originally con
tained in Emterm. The return at
SWDN serves as an original instruction
and the download switch. At that point
the control is in Smartcat and the ac
cumulator contains the last received
byte, thereby providing the opportu
nity to devise your routine.

• Enter a file name for the program as
desired.
• Enter the program starting address
noted before (decimal required). The
easiest way to obtain the decimal value
is to press break, use &H to get the hex
to decimal conversion, type and enter
CONT, and input the decimal.
• The lines will be printed on screen as
saving proceeds.

In Massachusetts: CaU coUect (611) 655-6415

NEW MODEM GAME

Program Listing 2. UPDOWNICAT

Your sensors Ind'cale ~ allen shIps You move toward lhem Suddenly. one 01 the alien StlipSlraCl0r beams you, dIsabling your
warp drive Then, the olhers lire IhlS IS TermInal-War

Choose hom flUeen commands as you tlatlle a tluman opponent by modem conneCllOn. up to 28 computer controlled ShIpS, or
bolh Every time you pfay TermInal·War 1tIe scenaflo IS dlllelen1. You can also make each game as easy or as hard as you like
because you control the strength and the number 01 shIps.

Only $29.95
Includes: 2 detaIleD manuals 2 DIsks eactl wlltlltle 2 player modem version. I player verSIon. and a speclaltelmlnal program 50

IMI 16K compuler users can play Terminal-War tThe lermlnal program IS tr,nslerlbtt 10 cunni. Use the 32K
compuler )
casselle Wlln the termlOlal program already 00 " SI 00

Minimum syslem reQuuements Ordeflng InlorrTlahOfl
2 Player versIOn 1 16K fRS.80 level 2 computer WIth a lUll 'Specify Mod I or Mod III Disks or one dIsk ot each'
dUPlex modem and I 32K I dIsk TRS·80 computer wlltl a lUll We accepl Money orders. Gerllhed checks. COO. and per·
duplex modem sonal ctlecks (Up 10 2 weeks 10 cleaf)
I Player verSll)ll I 32K I Disk TRS.SO computer Please add $2 00 StllPPlOQ NY reslden1s add 7% sales tax

Mall ordefs OClin Computlf Pfoducl5
-DEALER INQUIRIES INVlTED- PO Bax 6474

Ittlaca. NY 14850

TRS·80 IS a lra<lemark 01 RadIO Sklack a Tandy Corp 24 Hour Older hne (6071 273·6608 ..... 525

10 CLEAR 1000:CLS:PRINT:PRINT"GET FILES TO AND FROM DISK":PRINT:
PRINT"l - SAVE DOWNLOADED FILE FROM MEMORY TO DISK":PRINT"2 - GE
T FILt:: FROM DISK TO MEHORY FOR UPLOAD TRANSMISSION":PRINT:PRINT"
ENTER LINE NUMBER FOR ROUTINE DESIRED"
20 R$=INKEY$:IF R$="· OR VAL(R$)>2 OR VAL(RS)=0 THEN 20 ELSE ON
VAL(R$) GOSUB 100,200:GOTO 10
100 REM .*. START OF TO-DISK SEGMENT ***
110 CLS:PRINT"MEMORY TO DISK ROUTINE-:LINEINPUT-FILE NAME: -;FS:
OPEN-O",l,FS
120 INPU~-START OF FILE IN MEMORY-;P
130 PRINTil,CHR$(PEEK(P») ;:PRINTCHR$(PEEK(P);:P=P+l:IFPEEK{P)=0
0THEN140 : ELSE130
140 RETURN
200 REM *** START OF FROM-DISK SEGMENT ***
210 CLS:PRINT"DISK TO MEMORY ROUTINE":LINEINPUT"FILE NAME: -;F$:
OPEN"I",l,F$
220 A=&H88FE:INPUT"PROGRAM WILL START AT BBFE. <ENTER> IF OK OR

ENTER DESIRED STARTING ADDRESS";A:POKEA,&HFF:A=A+l:POKEA,&H
2E:A=A+l
230 LINEINPUT'l,A$:PRINTA$:FORX=lTOLEN(A$) :POKEA,ASC(MID$(A$,X,l
») :A=A+l:IFA>&HE800THENPRINT"BUFFER FULL":GOT0240 : ELSENEXTX: PO
KEA,&H0D:A=A+l:IFEOF(1)THEN240 :ELSEGOT0230
240 POKEA,&HBF:A=A+l:POKEA,&HFF
250 RETURN

• Enter Debug and examine the area at
8900H.
• Determine the beginning address
of the file and make a note of it for
later use.
• Locate the last byte of the file and
load 00 into the location immediately
after it.
.Go into Basic and run UPDOWNI
CAT. Enter I for the download save.

If you are going to return to modem
operation, start fresh by reloading and
executing SmartcatlEmterm.

Using Smartcat's other features is a
matter of pressing the right keys. To
obtain the telephone directory, press
shift, @ followed by the unshifted @
key. The entire directory, showing
each party's name and the key that will
bring up his phone number, will be
block transferred to the screen. To
have the phone number come up when
in the Emterm dialing mode, press
shift, @ and then the key wanted.
Press enter as usual and the Emterm
function dials the number just as if you
had typed it in.

The screen-dump-IO-line-printer
feature is useful when you do not select
the Emterm function for simultaneous
video and printer output, but then
decide you want a printout of the cur
rent screen contents. To print the
screen, press shift, @ and then the zero
key. Reversing the keyboard shift for
upperIlowercase is accomplished with
shift, @ once again, followed by the
colon key. Shift, @ and the asterisk
key returns the normal keyboard.
Shift, @ and the semicolon key turns
on the delay feature, while shift, @

-;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~iIl and the plus-sign key turns it off. ToIii select the desired amount of delay,
press shift, @ and then either the one,
two, or three key.
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Program Listing 3. PHONEDIRICAT

5 REM *** PHONEDIR/CAT *** NOTE THAT CLEAR STRING SPACE LIMITS
NUMBER OF NEW ENTRIES THAT MAY BE MADE AT ONE TIME
10 CLEAR1000:DIM K$(55) ,N$(55) ,P$(55) :CLS
20 X=0:C$="":INPUT"<ENTER> TO ADD NEW LISTINGS ••• OR .••
ENTER 'c I TO CHANGE A LISTING ••• OR ••.
ENTER 'D • TO SEE DIRECTORY"iC$:IFC$="C"THENl10:ELSEIFC$="D"THEN
GOSUB500:GOT020:ELSEIFC$<>""THEN20
50 P=&H8540
60 IFPEEK(P)=128THEN70:ELSEP=P+l:GOT060
79 A=55-PEEK(&H84FF) :PRINT"SPACE AVAILABLE FOR"iAi"ADDITIONAL PH
ONE NUMBERS":S=PEEK(&H84FF)+1
100 FORX=ST055
110 INPUT"KEY" i K$ (X) : IFK$ (X) ="" ANDC$<>"C"THEN150: ELSEIFLEN (K$ (X)
) <>lTHEN110:ELSELINEINPUT"NAHE: "iN$(X) :INPUT"PHONE NUMBER";P${X
I
120 IFLEN(N$(X))",10THEN125:ELSEIFLEN(N$(X))>10THENPRINT"NANE TOO

LONG •.• REDO":GOT0110:ELSEFORY=lT010-LEN(N$(X) :N$(X)=N$(X)+"
":NEXTY
125 NS(XI=K$(X)+"-"+N$(X) "$(XI-K$(X)+'$(X) ,L'-LEN('$(X» "$(X)
P$(X)+STRING$(11-LP,0)
127 P$(X)=P$(X)+CHR$(&HBF) :IFC$="C"THENGOSUB300:GOT020
130 NEXTX
150 FORY=STOX-l:IFK$(S)=""THENS=0:GOT020
155 N-Y/5
160 FOR'-ITOI2,C=ASC(MID$(NS(Y) ,',II)
170 POKEP,C:P=P+l:NEXTZ:IFN<>INT(N)THENPOKEP,32:P=P+l
175 NEXTY:POKE&H84FF,X-l:POKEP,128
200 P=&H8200
210 IFPEEK{P)=255THEN220:ELSEP=P+l:GOTQ210
220 FORY=STOX-l
230 FORZ=ITOI2:C"'ASC(MID$(P$(Y) ,Z,I»)
240 POKEP,C:P=P+l:NEXTZ:NEXTY:POKEP,255
250 PRINT"NEW ENTRIES COMPLETE":PRINT·SAVE THE NEW SMARTCAT/EMTE
RM WITH TAPEDISK":END
300 P=&H8540:N=0:IFK$(X)","·THENRETURN
310 IFPEEK(P)=128THEN400:ELSEIFPEEK(P)<>ASC(KS(X»THENN=N+l:IPN<
>5THENP=P+13:GOT0310:ELSEN=0:P=P+12:GOT0310
320 FORZ"'lT012:C:ASC(MID$(N$(X) ,z,I»)
330 POKEP,C:P"'P+l:NEXTZ
340 P"'&H8200
350 IFPEEK(P)<>ASC(K$(X)THENP=P+12:GOT0350
360 FORZ=ITOI2:C=ASC(MID$(P$(X) ,Z,I»
370 POKEP,C:P"'P+l:NEXTZ:RETURN
400 PRINT"KEY "iKS(X) i" NOT IN DIRECTORY":RETURN
500 Pl=&H8540:P2=&H8200:N",0
505 CLS:PRINT"TELEPHONE DIRECTORY PAGE"iN/20+1:PRINT:PRINT:F
ORw=ITOI0
510 PORY"'lT02:N=N+l
520 FORZ=IT012
530 PRINTCHR$(PEEK(Pl» i:Pl=Pl+1:NEXTZ
540 IFN/5(>INT(N/5)THENPl=Pl+1
550 PRINT" ";:P2",P2+1
560 FORZ=ITOI0:PRINTCHR$(PEEK(P2»i:P2=P2+1:NEXTZ:P2=P2+1:1FY",IT
HENPRINTTAB(32)" "i
570 IFN=55THENPRINT" ":GOT0580:ELSENEXTY:PRINT" ":NEXTW
580 G$"'"":INPUT"<ENTER> FOR OTHERS ••• OR ENTER 'G I TO GO ON"iG
$:IFG$="G"THENPRINT@832,STRING$(60,32)i:PRINT@831," "i:RETURN:EL
SEIFG$<>""THEN580
590 IFN<41THEN505:ELSE500

When executing Emterm, with or
without Smartcat, try using an en
trance address of 755CH instead of
7537H so the beginning of the program
is bypassed. Do that by loading but not
executing Emterm, then load and exe
cute Debug, and finally enter the pro
gram with G 755CH. You can then
leave Emterm and enter Debug with
the break key, and return to Emterm
by entering G from Debug. This will
not terminate a phone connection if
there was one prior to the break. To in
corporate this into Smartcat, change
the jump address in Listing I line 160
from 7537H to 755CH.

The final note involves somewhat of

a mystery. The assembler listing for
Smartcat places the end of the avail
able download buffer considerably
below the actual end of memory. It
seems that Lynx causes some bit resets
at certain locations in very high mem
ory. If that problem doesn't appear in
your system, then the buffer can end at
the top of RAM. In any case, use only
the most significant byte to designate
the buffer end, as in assembler line
2710.•

Irwin Rappaport can be reached at
24 Hemlock Hill Road, Upper Saddle
River, NJ 07458.

Stan WIth a Model II lloppy system and
grow into a hard disk. Since all P&T
CP/M 2 systems are fully compatible,
you Will have no converSIon worries.

Special note: paT hard disk systems
allow you the USer to configure logical
drive assignments 10 your specifications.
Wrile '01 more details.

Prepaid VISA. MfC. or COD orders accepted.
All prICes FOB Goleta and subjecltochange.

CP/M 1$ a reg,stered lrademark 01 Dtg,tal
Research. TR5-80 ,s a trademark of Tandy-Corp.
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EDUCATION

Long, Long Division
by David Cecil

T each your kids (or
yourself) long divi

sion. Your Model I makes
a good, patient tutor.

Remember the first elementary
school teacher to torture you with
long, long division problems? With
this program you can have a total of
254 digits in the divisor and dividend,
but for easy readability of the inter
mediate steps, restrict yourself to 64
digits.

The division is displayed on the
screen just as on paper. The quotient
appears at the top and the remainder
on the last line. I chose not to draw
lines after each two rows of figures. In
stead, rows that would be under lines
on paper begin with a zero. Figure 1 is

P > I
>

LEN A$' LEN B$>-=_--.
AND

A$>?B$

YES

LENGTH A$ NO
'>LENGTH B$,

YES

N 1$ POSITION OF
HIGHEST NON-ZERO
DIGIT OF' A

BRING DOWN AND
PRINT NEXT DIGIT
IN DIVI DENO

B
YES

P'P-I IF T<> I
AND IF
tLEN A$I-l < LEN B$

LEN A$> LEN BS
?

Fi{!.ure 2

1097
667 1732343

667

06534
6003

05313
4669

0644

Figure 1

The Key Box

Model I
16K RAM
Basic Level II
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l.ist $16.95

1
S5~
~

IN BASIC

I'\o--o!~, ....:.-:.~.:-
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"
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!
i
I
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List $9.95

T!'If! []lJrnlJu'f!r IJIJIJ~ []IurJ
Save on books
and software!

The ONLY Book Club
dedicated exclusively to

4%i;7~ the special interests of
microcomputer hobbyists

and experimenters!

Select 5 fact-filled books
for only $2 95 (total value up to $99.75)

____________~ Phone

IT ..:. m~'i:':':·.-.-.-...-.-.,.~w~""'~4'i<i <n=_W_WN_~"'M" u -,w;;.:"""ill ,<'"w ~~-- -«<---w

~ ~~;:s~~i;!;~:~;A~b2:~1~6 I
@t . Reduced Member Prices. Save up to 75% on books sure to n
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IT °dSatisfaChtion Gbu,aranteed. All books returnable within 10 ii.•.::.....~
:; ays wit out 0 igation o.

flli .Club News Bulletins. All about current selections-mains. [
*' alternates. extras-plus bonus offers. Comes 13 times a year ~

ill. with dozens of up-to-tbe-minute titles you can pick from j .
g . "Automatic Order," Do nothing. and the Main selection -.,.,.

I"'. will be shipped automatically! But if you want an [.~•.
Alternate-or no books at all-we'll follow the instructions .
you give on the reply form provided with every News Bulle- i

~. ~iContinuing Benefits. Get a Dividend Certificate with every@
W. book purchased after fulfilling membership obligation. and M-

OO quaHry for discounts on many other volumes m.I.:...·.....·§ • Extra Bonuses. Take advantage of added-value promo- :;.
~ tions. plus special discounts on software. games. and more
!,i.·~ . Exceptional Quality. All books are first-rate publisher's •.r.i~
~ editions, filled with useful. up-to-the-minute information ._..,
fh@@~@@~~@%i.%':%:::M;:%;:;M~:::::nMM%Wm%~:@':"::'::'%::'~·:'i'::~~m::mHw~:m~:j@@::%'%,=,H

r-------------------,r:1 Trlfl []lmJJUlflr Ib]~ []lurJ
~ Blue Ridge Summit, PA 17214

Please accept my membership in The Computer Book Club
and send the 5 volumes circled below. billing me $2.95 plus
shipping and handling charges. If not satisfied, I may return
the books within ten days without obligation and have my
membership cancelled. I agree to purchase 4 or more books
at reduced Club prices (plus shipping/handling) during the
next 12 months. and may resign any lime thereafter.

335 336 337 338 1055 1070 1088 1111
1160 1169 1195 1205 1251 1271 1275

1276 1295 1299 1303 1330 1333 1391 1394
1396 1398 1414 1416 1442 1466 1480

Name

Address
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State Zip _
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or Canada must bit pNlpaid with international money orders in U,S. dollars).
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INPUT DIVISOR B$,
LENGTH M
INPUT 01 VIDEND A$.
LENGTH N

fORM DIVISOR
MATRIX B
8 DIVIDEND
MATRIX A

an example of long division.
PRINT@statementsareused to add

digits to the quotient during division
without scrolling the screen. If the divi
sion uses more than 14 lines of inter
mediate steps, the screen will scroll.
We cannot scroll backward to see the
quotient so the entire quotient is
printed at the end whenever scrolling
occurs.

The Program

After typing Run, the screen clears
and prompts "Input divisor as a string,
highest digit to lowest digit." After
entering the divisor. a second prompt
asks for the dividend.

If you enter a smaller dividend than
divisor you get the error message
"Illegal function call." To divide 17
into 13 use 17 for the divisor and
13000000000000 for the dividend. A
word of caution: This program is not
set up to handle decimals. The pro
gram will interpret a decimal as a zero;
to the program 31.4 appears as 3104.

The line numbers in the Program
Listing are in increments of 10. All the
remark line numbers end in five; skip
those lines when typing in the program.
The lines have been printed for clarity
but you need not indent when entering.
The remark statements are keyed to the
flowchart (Figs. 2 and 3) for your ease
in following the program.

The divisor and dividend are entered
as strings (lines 20 and 30). For
arithmetic manipulations they are
changed to single indexed matrices in
lines 50 and 60. During solving, the
dividend appears as the string A$ (lines
330-370 and 450-480) and at other
times as the matrix A (lines 100-150
and 230-280, 340).

Subtraction is performed in lines
230-280. The dividend A is put in the
temporary matrix AA and line 250
does the subtraction. Borrowing is
handled by line 260. If the trial quo
tient digit Q(P) is too large, it is re
duced by one in line 270 and the multi
plication-subtraction sequence (lines
110-280) is redone.

Lines 590-640 and the variable DD
are only needed for scrolling.

Since most intermediate dividends
begin with one or more zeros, line 460
obtains the correct length of the divi
dend as a string with leftmost entry
nonzero.

May long division no longer haunt
you in your dreams.•

David Cecil can be reached at the
Dept. of Mathematics, Texas A & 1
University, Campus Box 172,
Kingsville, TX 78363.

END

P-P-I
If T< > I

B}----

Q {Pl- INT {(I0*A INI +A (N-I) )/B (M) 1
IF Q{P) > -10 THEN Q{P}'9

YES

YES

p.,

?

AAINI
<0 OR

AAIN+lI<O
AND LL-N,

NO

NO

c

Figure 3

LL>N,

QIP)-O,

DETERMINE NEW
DIVIDEND MATRIX
A BY SUBTRACTION.
AA'A

POSITION Of NEXT
DIGIT Of QUOTIENT
P-N-M+I:COUNT
CT --I

YES

YES

QP -QP-I

CT -CT-I
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'"0
FOLLOWING LINES SCROLL THE SCREEN

IF 1.1>1823 THEN OO..1,AI"AI-64IGOTO 590
RETURN

IF 1.2>1823 THEN DD-l,A2 ..A2-64:GOTO 618
IF 00..1 THEN PRINT, RETURN ELSE RETURN

IF 1.4>1823 THEN DO..1lA4"A4-64:GOTO 630
RETURN

IF LEN{A$»LEN(B$) THEN 530
IF LEN(A5)-LEN(B$) AND A$>..B$ THEN 530

'LOOP IF A LESS THAN B
IF 1'01 THEN P..P-l

Q(P)-O:IP DO-I THEN 519 ELSE PRINT@4+M+NZ-P,·""1
IF P>1 THEN P"P-l ELSE 559

T"l,w"P,GOTO 438
'GET POSITION OF HIGHEST NON-ZERO DIGIT OF A

N"N-NN:IF 1'01 AND (LEN{A5)-I)<LEN(B$) THEN P"P-1
IF LEN(ASj>LEN{B$\ THEN 128 ELSE 188

'FINAL PRINTING
IF 00-1 THEN 569 ELSE PRINT@890,"·

IF 0001 THEN END
PRINT:PRINT"OUOTIENT.. ";:FOR J"NZ-M+l TO 1 STEP -iIPRIN

. RIGHT$(STR$(O(J»,l\,:NEXT J

329 PRINT@Al,RIGHT$(STR$(E(I)),I),:NEXT I
325 'PRINT THE NEW DIVIOEND A
338 1.$-""
348 FOR P;-N TO P STEP -l,A(I()"M(I()IAS-A$+RIGHT$(STR$(A(K\)
,1) INEXT It
351 A2-Al+64-LEN(A$) +1
368 GOSUB 618
3711 PRINT@A2,A$,
375 'PRINT THE NEXT DIGIT OF THE OUOTIENT
381 A3 .. 4+M+NZ-P
391 IF 00-1 THEN 419
US PRINT@A3,RIGHT$(STR$(Q(P» , 1) •
495 'BAS UNIT'S PLACE DIGIT OF OUOTIENT BEEN PRINTED?
418 IF P-I THEN 559 ELSE '1'_8
415 'PRINT THE NEXT DIGIT IN THE DIVIDEND
4211 NN-9,W_P_l
439 A4-A2+LEN(A$)+NN,GOSUB 638
449 PRINT@A4,RIGHT${STR$(A(W)) ,1),
445 'COMPARE SIZE OF NEW DIVIDENO WITll OIVISOR
458 A$-A$+RIGHTS(STR$(A{W)) ,1)
468 Z$ ..LEFT$(A$,l):IF LEN(A$\ .. l THEN 47" ELSE IF 1.$""0"
THEN A$-MIO${A$,2,LEN(A$j-l) ,NN"NN+l:GO
TO 469

'"'"485."
'"510

'"525

'"54'
545
sse

'"'"T
58.
585 'THE".
'"'"'"'"..,

5 'INITIALIZE
HI CLEAR 5811i,CLS,DEFINT 1.-7,
20 INPUT-INPUT DIVISOR AS A STRING,HIGHEST DIGIT TO LOWES
T DIGIT",BS
30 INPUT-INPUT DIVIOEND AS A STRING, HIGHEST DIGIT TO LOWE
ST DIGIT",AS
48 NZ_LEN{AS) IN"NZ,M_LEN(B$) ,DIM A{NH) ,M{NH) ,E(NH) ,B(M)
,O(N-M+l)
45 'PUT THE DIVISOR INTO MATRIX B
58 FOR I-I TO M,B(M-IH)-VAL{MID${B$,I,l)) :NEXT I
55 'PUT THE DIVIDEND INTO MATRIX A
61 FOR I-I TO NIA(N-I+l)_VAL{MID${A$,I,l)) ,NEXT I
711 CLS
8' PRINT@65,B$+" I "+1.$,
85 'P IS THE POSITION OF THE NEXT DIGIT OF THE OUOTIENT
!J8 P..N-M+Ilcr--l
!J5 'O(P) IS THE NEXT DIGIT OF THE OUOTIENT
Hill O(P) ..A(N)/B(M)
lIe IF O(P) 08 THEN 168
128 IF '1'01 THEN P-P-I
1311 O{P) .. ( U*A{N) +A(N-l) ) IB(M)
148 IP O(P) >-10 THEN O(P)-!J
1511 GOTO 110
155 'OBTAIN THE PRODUCT OF OUOTIENT O(P) & DIVISOR B, PUT RESULT

IN MATRIX E
1611 CT-CT+I,C"0IFOR I-P TO P+M-l
170 E(I)-O(P)*B(I-P+IH.C
180 C-E(I)/10
190 E(I)"E(I)-ll1*C
2110 NEXT I
2"5 'LL IS THE LENGTH OF E
21" IF C<>0 THEN E{P+M)-CILL-P+M,ELSE LL-P+M.-l
22" IF LL>N THEN O{P)-O(P)-I,cr-cr-IIGOTO 1111
225 'GET THE NEW DIVIDEND A BY SUBTRACTION
23" FOR J ..p TO NIM{J)-A{J):NEXT J
240 M(NH)-"
2511 FOR J-P TO LL,AA{J) -AA{J) -E{J) :R-J
2611 IF R<-LL AND AA{K) <" THEN AA(R) -M(I()+10IAA(HI) "AA(I(
+l)-lIK-Hl: GOTO 260
278 IF AA(N) <II OR (AA(N+l)<8 AND LL-N) TIlEN O(P)-O(P)-lIC
T-CT-ll GOTO 110
280 NEXT J
285 'PRINT THE folATRIX E
291 A1-132+M+NZ-I+128*CT,IF 1.1>1"23 THEN FRINT
3811 FOR I-LL TO P STEP -1
319 AI"132+M+NZ-I+128*CT,GOSUB 598

Program Listing 1

For 0 limited time, Doto SeNices, Inc., will
give you 0 mEE Epson MJ(·80 Printer ($645
volue), when you buy 0 ms 80 Model III, 48k,
with 2 pmCOM 40 trocl, drives, ot our new low
prices of $2,395.00. --

(Includes RS·232, Printer Cobie, mSDOS')"

The perfect system, the perfect price!
TRS 80 Model III, 48k - two PERCOM 40

trock drives - EPSON MX-80 Printer.
Doto SeNices offers more APPARAT'S
NEWDOS 80, version VER 2.0, regulorly $149.95
- now oniy $129.95 (Model III units only.)

Up to 20% savings on TRS computers - oc·
cessories - progroms, Plus: EPSON / PERCOM /
APPARAT / HAYES SMARTMODEM / VERIlATIM
DISKETTES / MEMOREX DISKS.

"'IRS-80 is a trademark of Tandy Corporation.

• mEE SHIPPING in 48 contiguous states.
• No Soles Tox on out·of·stote orders.

• Visa/Master Cord welcome.
• Personol checi<s, ollow 3 weel<s to cleor.
• (Internotionol orders, freight F.O.Il. Wichito,

Konsos)

CALL TOLL FREE: 1-800-8:35-1129
or order by moil from:

IlflT~ 5ffiUn:E5, .r.iL.
COMPUTER sERVICES siNCE 1970 _118

P.O. Ilox 1157 Wichito, Konsos 67201·1157
(In Kansas, coli 1·316·838·9021)
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GAMES

Almazar I
by Winston Llamas

As you visit the 72 rooms of Almazar I, you'll
find treasures and run into danger, and if
you're lucky, you'll reach the next dimension.

the drives are either 80 tracks or the
system is running double density, or
both, allowing everything to fit in one
disk). You must also add the line:

60 INPUT"REPLACE DISK AND
HIT ENTER WHEN READY";GS

Table 1. Variable Lis/ings and Explanations

MO possible moves
VC$ command file verbs
TC$ command file objects
vc command verb identifier
TC command object identifier
QP designates location of object
LO$ long object descriptions
50$ short object descriptions
LC length of command line
V1 length of first word
CI location of space in command
OW indicates one word command
IV index to verb
10 index to object
52 initial positions of objects
PR points subtracted for hints
LI turns remaining before lamp goes out
TV number of turns remaining in the game
Ff indicates if room has been visited
SR indicates special rooms
KG indicates if gnome is dead
SC flag gnome chase
WI flag dimming lamp
W2 flag limited turns
EN indicates if there is something to enter
LE indicates possibility of leaving
DI indicates how many times player has died
IN number of items carried
PT points adventurer scored
NF$ name of file for long or short room descriptions
SP special situations array

A1mazar Part I is the first part of a
multi-part adventure known simply as
AJamazar. In Part I, the adventurer's
goal is to be transported into the next
dimension. The game might lack the re
finement of programs such as Zork, but
it is more advanced than typical adven
ture games written in Basic. Almazar
starts similarly to the original Adven
ture program, and it provides ample
puzzles for the adventurer to solve.

The game has seventy-two rooms;
some rooms are filled with treasures,
while others are replete with danger. A
familiarity with various books and
movies will be helpful in achieving suc
cess, yet there are numerous occasions
in which common sense alone can lead
the adventurer out of trouble.

Almazar is divided into seven sepa
rate programs. One is the A1mazar main
program, which is loaded when the user
wishes to play the game. The other pro
grams create the data base necessary for
the program to run. This version of
Almazar was designed for a one-drive
32K Model Ill. The modifications need
ed to make the program run on a one-

The Key Box
Model I or III
32K RAM
Disk Basic
1 Disk Drive
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drive Model I are outlined below.

Modifications

One-drive Model I owners must use
two disks to hold the program (unless

The first disk should contain the
AImazar main program as well as the
SFZVOC, SFAIMOVE, SFAOBDES
data bases while the second disk should
contain SFALDES, SFASDES, and



Program Listing 1. The Search for Almazar, Part I-The Proving Ground

"The game has· 72 rooms; some rooms are
filled with treasures, while others are replete with danger"

10 CLS:PRINTTAB(18) "The Search for Almazar: Part !":PRINTTAB(24)
"The Proving Ground":PRINT
20 PRINT" This program is the first of a projected series of p
eograms
whose central theme is the continuing search for the super being
Almazar. This game, however, will play to a satisfactory ending
if the player does not wish to continue";
30 PRINT" the series.":PRINT:PRINT" The game begins at one end
of a road, by an old abandoned shack. (Just like the origin

Lisling J continues

Command

N
Light Lamp
Off Lamp
Enter
Inventory
Hint or Help

Look
Throw Knife
Take object
Drop object

Table 2

Action
adventurer moves northward
lamp is lit
lamp is turned off
adventurer enters something
prims objecls adventurer is carrying
asks for hints
ask for new room description
throws knife
adventurer takes object
adventurer drops object

SFARESP. The Model III uses the up
percase @ as a closing single quote, and
this must be modified for Model I use.

Almazar's design lets you change it
easily. If you want to expand the vocab
ulary, the changes in SFAVOC and in
the main program are simple. Likewise,
an the other data bases can be altered by
changing the data-base-generating pro
grams. A word of caution: Since the
data bases SFALDES, SFASDES, and
SFARESP are random-access files, you
must be careful to limit the text to 256
characters.

Running Almazar

The game isn't easy, since you must
gather various treasures before you
move to the next dimension. In addi
tion, numerous traps and puzzles catch
the unwary.•

Winston Llamas is a sluden! af
Rensselaer Poly/echnic Ins/iulle where
he's majoring in compUler science. His
addre;," is 121 NOr/h Cordon 51., Alex
andria, VA 22304.

ORION
INSTRUMENTS

172 Otis Avenue. Dept M, Woodside,
CA 94062

(415) 851-1172 v 151

Masler Charge and V,sa phone orders accepted
Caillorn"l res,denlS please add 6' % sales ta1

The DEVELOPMATE is extremely
compact: 80th the PROM programmer
and the In-Circuit-Emulator are in one
small plastic box only 3,2" )( 5.4" A
line-plug mounted power supply is
included. The PROM programmer has
a "personality module" which defines
the ~oltages and connections of the
PROM so that future devices can be
accommodated, However, the system
comes with a "universal" personality
module which handles 2758, 2508 (8K),
2716.2516 (16K). 2532 (32K). as well
as the new electrically alterable 2816
and 48016 (16K EEPROMs)

The COMPLETE DEVELOPMATE
81 for Model I, with software, power
supply, emulation cable. TRS~80

cable. and "universal" personality
module $329

DEVELOPMATE 83. Model III version,
same as above $329

PM2 PERSONALITY MODULE for
2732A EPROM $15

PM3 PERSONALITY MODULE for
2764 EPROM $15

Complete Instructions and sample
schematics are included to help you
design your own simple stand-alone
microcomputer systems THESE
SYSTEMS CAN BE AS SIMPLE AS
FOUR ICs: one TTL circuit for clock
and reset. a Z~80, an EPROM, and one
peripheral interface chip

When the In-Circuit-Emulation
cable is plugged into the Z~80 socket
of your stand-alone system, the sys
tem becomes a part of your TRS-80
You can use the full power of your
editor/assembler's debug and trace
program to check out both the hard
ware and the software. Simple test
loops can be used to check out the
hardware, then the system program
can be run to debug the logic of your
stand-alone device

Since the program is kept in TRS·BO
RAM. changes can be made Quickly
and easily When your stand-alone
device works as desired, you use the
Developmate's PROM PROGRAMMER
to copy the program into a PROM
With this PROM, and a Z-80 in place of
the emulation cable, your stand-alone
device will work by itself

Now you can develop Z-80 based,
stand-alone devices such as games,
robots, instruments and peripheral
controllers, by using your TRS-80 as a
development system, The DEVELOP
MATE plugs into the expansion con~

nector of your TRS-80 and adds
PROM PROGRAMMING and IN
CIRCUIT-EMULATION capabilities to
your system (with or without expan
sion interface)

CONVERT YOUR TRS-80 MODEL-lOR III INTO A

DEVELOPMENT
SYSTEM

"...See List of Adver/lsers on Page 563 80 Micro, Anniversary 1983 • 289
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Listing J continued

a1 AvVENTURE program.) The player will then explore the many di
ffecent scenarios in the game. Butbe careful. There are many";

40 PRINT" traps to catch the careless and unthinking adventu
cer."
45 I$=INKEY$:IFIs<>nnTHEN50ELSE45
50 CLS:PRINT"The program accepts one or two word commands. Some

examples:
To take an Object, type TAKE OBJECT or T OBJECT for short.
To go north, type NORTH or N for short.
To see what you're carrying, type INVE(NTORy).n

60 PRINT" Type SCORE and the program will give you your curren
t score. Type SAVE and the program will save the game for lat
er play.

Type QUlT and the game will be terminated.
To light or turn otf a lamp, type LIGHT LAMP or OFF LAMP."

70 PRINT" To get a description of the room, type LOOK.":PRINT:
PRINT"Other commands include SMASH, TOSS, SHOW, CROSS, etc.":PRI
NT"ln addition, one may type ENTER to enter a shack or type LEAV
E
to leave a snack. Of course, if there is no";
80 PRINT" way out you cannot leave. A hint - caves are dark and
otten dangerous."

85 I $=INKJ::iY $: 11'"1 $< >" "THEN90ELSE85
90 CLS:PRINT" You have a limited number of turns in which to a
ccomplish your task. It you don't finish on time, you will ••

From t~me to time you may need a hint, so just type HINT or H
ELP. But remember, nothing is free in ";
100 PRINT"the world today.":PRINT:PRINT" Good luck and may Alm
azar guide you to a safe journey."
105 1$=INKEY$:IFI$=""THEN105ELSECLS:RUN"SFAMAIN:0"

Program Listing 2, Main Program

10 CLS:PRINT@320,CHR$(23) i" The Search for Almazar":PRINTTAB
(13)"Part l":PRINT:PRINT" Written by Winston M. Llamas":PRINT:P
RINT"c. Aug 1981 All Rights Reserved"
20 CLI:iAR2000:DIMFT(72) ,MO(72,5) ,VC$(53) ,VC(53) ,TC$(42) ,TC(42) ,OP
(29) ,LO$(29) ,SO$(29) ,SP(14)
30 OPEN"I",1,"SFAMOVE:0":FORX=1T072:INPUT#1,RI,MO(X,0) ,MO(X,I),M
0(X,2) ,MO(X,3) ,MO(X,4) ,MO(X,5) :NEXT:CLOSEI
40 OPEN"I",l, "SFAVOC: 0": FORX=0T053: INPUT. 1 , VC$ (X) , VC (Xl: NEXTX; FO
RY=0T042:INPUT.l,TC$(Y) ,TC(Y) :NEXTY:CLOSEI
50 OPEN"I",1,"SFAOBDES:0":FORX=0T029:INPUT#1,DU,LO$(X) :NEXTX;FOR
Y=0TOI9: INPUTU ,DU, SO$ (Y) : NEXTY: FORZ=0T029: INPUTU ,OP (Z) : NEXTZ: C
LOSEl
70 CLS:N=1:GOSUB7000
100 IFRN>10ANDRN<30GOSUB74e0
114 TU=TU+l:IFTU>400THENRE=74:PRINT:GOSUB7100;DI=3:GOT07300
115 IFSpIB)=lTHENSPI14)=SP(14)+1:ELSEIFSPIB)=~THENSP(14)=~

116 IFSP(2)=lTHENSPl1)=SPl1)-1:IFSP(1)<lTHENSPI2)=~

117 IFSP(ll<20ANDSP(2)=lANDOP(8)=-lANDWl<>1THENRE=17:PRINT:GOSUB
7l~~:W1=1

11~ IFSp(13»~THENSP(13)=SP(13)+1:IFSPI13»5THENRE=7~:PRINT:GOSU
B7100:GOSUB7200:GOT0100
119 IFTU>360ANDW2<>lTHENRE=16:PRINT:GOSUB7100:W2=1

121 IFRN=15THENSC=1:ELSEIFOP(23)=RNTHENSP(6)=SP(6)+!:IFSP(6l>5TH
ENIO=22:PRINT:GOSUBl800
122 IFSP(14»7THENRE=65:PRINT:GOSUB7100:SP(14l=0:SP(B)=0:GOSUB72
00:GOT010e
123 Cl=e:OW=0:PRINT:INPUTCO$:PRINT:LC=LEN(CO$) :FORX=lTOLC:IFMID$
(CO$,X,l)=" "TtlENCl=X:GOT0125:ELSENEXT
124 IFCO$=""THENRE=2:GOSUB7100:GOT0100
125 Vl=Cl-l:IFCl=eORVl>4THENVl=4:ELSEOW=1
130 Cl$=LEFT$(CO$,Vl) :FORX=0T053:IFCl$=VC$(X)THENIV=VC(X) :GOT014
0:ELSENEXT:RE=2:GOSUB7100:GOT0100
140 IFIV>16THEN970:ELSEIFIV>6THEN190
144 IFIV=~ANDSP(7)<>2ANDRN=62THENRE=91:GOSU87100:GOT0100

145 IFIV=~ANDKN=59ANDOP(29)<>59THENRE=1:GOSUB7100:GOT0100

150 N=MO(RN,(IV-l» :IFN=0THENRE=1:GOSU87100:GOT0100:ELSEGOSUB700
~:GOT01~~

190 ONIV-bGOSUB20e,300,400,500,600,700,800,90e,3300,3400:GOT0100

21'0 N=RN:FT(N)=0:GOSUB7000:RETURN
300 IFRN=470RRN=430RRN=520RRN=630RRN=540RRN=610RRN=700RRN=69THEN
305:ELSERE=102:GOT0390
305 INPuT"THE HINT WILL COST YOU 3 POINTS. DO YOU STILL WANT IT"
;HQ$:IFLEFT$(HQ$,l)="N"THENRETURNELSEPRINT
310 IFRN=47THENRE=94
315 IFRN=63THENRE=95
320 IFRN=54THENRE=96
325 IFRN=61THENRE=97
330 IFRN=70THENRE=98
335 IFRN=69THENRE=99
340 IFRN=52THENRE=100
345 IFRN=43THENRE=101
385 PR=PR+3
390 GOSUB71e0:RETURN
400 CA=0:PRINT"YOU ARE CARRYING:":FORX=0T029:IFOP(X)=-lTHENPRINT
SOl IX) :CA=l
410 NEXTX: H'CA=0THENPRINT"NOTHING"
420 RETURN
500 RE=6:IFRN=270RRN=28THENRE=43
505 IFRN=41THENRE=48
510 IFRN=430RRN=440RRN=49THENRE=30
520 GOSUB7100:IFRE=30THENRE=31:GOSUB7100
530 IFRE<>6THEN7200ELSERETURN
601' PT=e:FORX=0T07:IFOP(X)=-lTHENPT=PT+7
610 IFOP(X)=72THENPT=PT+10
620 NEX'l'X: PT=PT- (DI*10) -PR: IFRE=BTHENPT=PT+10
630 PRINT"YOU HAVE S~ORED "iPTi"POINTS.":RETURN
700 INPUT"ARE YOU SURE YOU WANT TO QUIT"iQU$:IFLEFT$(QU$,l)<>"N"
THEN7300ELSERETURN
800 OPEN"O",1,"SFA/SAV:0":FORX=0T029:PRINTtl,OP(X) ",",:NEXTX:FOR
Y=lT072:PRINTil,FT(Y) ",";:NEXTY:FORZ=0T014:PRINTtl,SP( Z)",";:NEX
TZ:PRINTf1,RN","TU","SC","IN","PR:CLOSEl
810 PRINT"THE GAME IS NOW SAVED FOR LATER USE. TO CONTINUE THE S
AME GAME,
TYPE ~RESTORE' ON YOUR FIRST TURN AFTER YOU RESUME PLAY.":PRINT:
GOSUB600:FRINT:END
900 IFTU>lTHENPRINT"ITIS TOO LATE TO RESTORE AN OLD GAME. ":RETUR
N
910 OPEN"I",1,"SFA/SAV:0":FORX=0T029:INPUTi1,OP(X) :NEXTX:FORY=lT
072:INPUTtl,FT(Y) :NEXTY:FORZ=0T014:INPUTtl,SP(Z) :NEXTZ:INPUTi1,R

Lisling 2 continues
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N,TU,SC,IN,PR:CLOSEl:N=RN:GOSUB7000:RETURN
970 S2=Cl+l:C2$=MID$(CO$,S2,4)
980 FORX=0T042:IFC2$=TC$(X)THENIO=TC(X) :GOT0990:ELSENEXTX:RE=2:G
OSUB7100:GOT0100
990 ONIV-16GOSUB1000,1100,1200,1200,1400,1500,1600,1700,lB00,190
0,2000,2100,2200,2300,2400,2500,2600,2700,2800,2900,3000,3100,32
00:GOT0100
1000 IFIO>18THENRE=2:GOT01030
1005 IFIN+1>7THENRE=83:GOT01099
1010 IFIO=lBTHENIFOP(5)=RNTHENRE=3:0P{S)=-1:GOT01098:ELSEIFOP(19
) =RNTHENRE=3:0P{19)=-1:GOT01098
1015 IFIO<>SANDIO<>16THEN1018:ELSEIFIO=5THENIFOP(5)=-lTHENRE=7:G
OT01099:ELSEIFOP(19)=-lTHENRE=62:GOT01099
1016 IFIO=5THENIFOP(22) =RNTHENIFOP(18) =-lTHENRE=3:0P(22) =0: OP(18
)=~:OP{5J=-1:GOT01099:ELSERE=60:GOT01099

1017 IFIO=16THENIFOP(16)=RNTHENIFSP(3)=lTHENRE=3:0P(16)=-1:GOTOI
098:ELSERE=18:GOT01099
1018 IFIO=lANDOP(20)=RNTHENRE=23:GOSUB7100:GOT07200
1020 IFOP(IO) =RNTHENRE=3:0P(IO) =-l:ELSEIFOP(IO) =-lTHENRE=7ELSERE
=4
1030 IFIO=2BTHENIFOP(8) <>-lTHENRE=63:ELSEIFRN<>8THENRE=71:ELSERE
=3,$P(1)=100
1040 IFIO=29THENIFOP(5) =-10ROP(19) =-lTHENRE=62:ELSEIFOP(18) <>-IT
HENRE=60:ELSEIFRN<>43ANDRN<>44ANDRN<>49THENRE=4:ELSERE=3:0P(lB)=
0,OP(19)=-1
1045 IFIV=~2THENIFRE=60THENRE=77:ELSEIFRE=4THENRE=78

1046 IFIV=22ANDRE=71THENRE=7B
1050 IFIO=7ANDOP(26}=RNTHENOP{7)=-1:0P(26)=0:RE=3
1060 IFIO=27THENIFRN=32THENRE=9ELSERE=4
1070 IFIO=25THENIFRN=65THENRE=9ELSERE=4
1080 IFIO=2ANDOP(23)=RNTHENRE=93
1085 IFIO=31THENIFRN=69THENRE=9ELSERE=4
1086 IFIO=19THENIFRN=52THENRE=9ELSERE=4
1090 IFIO=3ANDOP(24)=RNTHENRE=61
1098 IFRE=3ANDIO<19THENIN=IN+1
1099 GOSUB7100:RETURN
1100 IFIO<190RIO=29THENl105:ELSERE=2:GOTOl199
1105 IFOP(IO)=-lANDIO<>7THENOP(IO)=RN:RE=3:ELSERE=5
1106 IFIO=16ANDRE=3THENRE=66:SP(3)=0
1110 IFIO=lBANDOP(5)=-lTHENOP(5)=RN:RE~3:GOTOl140

1120 IF(IO=lBORIO=29)ANDOP(19)=-ITHENOP(19)=RN:RE=3
1130 IFIO=7ANDOP(IO) =-lTHENIFOP(14) =RNTHENRE=3:0P(7) =RN:ELSERE=7
5,OP(7)=0,'N=IN-1
1140 IFRE=3THENIN=IN-l
1199 GOSUB7100:RETURN
1200 IFIO>18THENRE=2:GOT01299
1210 IFOP(IO)=-lTHENRE=6:ELSERE=5:GOTOI299
1220 IFIV=~9AND(RN=430RRN=44)ANDIO=12THENSP(8}=ABS(SP(B)-I):IFSP
(8)=lTHENRE=28ELSERE=29
1230 IFIV=IYAND(RN=270RRN=28)ANDIO=IITHENSP(9)=ABS(SP(9)-I) :IFSP
{9)=lTHENRE=35ELSERE=36
1240 IFIV=20ANDIO=10THENGOSUB1300
1299 GOSUB7100:RETURN
1300 IFRN=61ANDSP(5) =0THENSP(5) =1:RE=22:GOSUB7100:RE=25:PRINT:OP
(2)=RN:OP(23)=0:RETURN
1400 RE=4:IFRN=25ANDIO=26THENRE=34
1410 IFRN=32ANDIO=26THENRE=37
1420 IFRN=43ANDIO=35THENRE=32
1430 IFRN=44ANDIO=26THENRE=67

1440 IFKN=65ANDIO=25THENIFSP(10)=ITHENRE=38ELSERE=44
1450 IFRN=7~ANDIO=26THENRE=33

1454 IFIO<>26ANDIO<>25ANDIO<>35THENRE=2
1455 IFKN<>700RIO<>26THENI460
1456 FORX=0T07:IFOP(X)<>72THEN1460
1457 NEX~X:IFOP(10)=-lTHENRE=B:GOSUB7100:GOT07300

1460 GOSUB7100:IFRE=44THEN7200
1470 RETURN
1500 IFIO=BTHENIO=28:GOT01000
1510 IFIO=lbTHENIO=29:GOTOI000
1520 RE=2:GOSUB7100:RETURN
1600 RE=2:IFIO<>8ANDIO<>13THENI690
1605 IFSP(2)=lANDIO=8THENRE=82:GOT01690
1610 IFOP(IO)<>-lTHENRE=5:GOT01690
1620 IFIO=BANDSP(1)<lTHENRE=13:GOT01690
1630 IFOP(17)<>-lTHENRE=12:GOT01690
1640 IFIO=8THENRE=3:SP(2)=1:SP{13)=0:ELSEOP(13)=0:IN=IN-l:1FRN=5
2THENOP(20)=~:OP(1)=RN:RE=24:ELSERE=3

1690 GOSUB7100:RETURN
1700 RE=6:IFIO=200RIO=220RIO=360RIO=27THENI705:ELSERE=2:GOT01690

1705 IFIO=36THENIFOP(21)<>RNTHENRE=4
1706 IFIO=20ANDOP(24)<>RNTHENRE=4
1707 IFIO=22ANDUP(23)<>RNTHENRE=4
1708 IFRE=4THEN1690
1710 INPUTdWITH WHAT, YOUR BARE HANDS";QU$:IFLEFT${QU$,l)=dN dTHE
N1750
1720 IFIO=20THENRE=21
1730 IFIO=22THENRE=45
1740 IFIO=36THENRE=81
1745 IFIO=27THENRE=11
1750 PRINT:GOSUB7100:IFRE<>21ANDRE<>45THENRETURNELSE7200
1800 RE=2:IFIO=27THENIFOP(25)=RNTHENRE=10ELSERE=4
1810 IFIO=22ANDOP(23) =RNTHENSP(6) =0:RE=45:GOSUB7100:GOT0720 0
1811 IFIO>19THEN1820
1815 IFOP(IO)<>-lTHENRE=5:ELSEIFOP(IO)<>RNTHENRE=4
1816 IFOP(IO)=-lTHENOP{IO)=RN:RE=3:IN=IN-l
1820 GOSUB7100:RETURN
1900 RE=6:IFIO>18ANDIO<>27THENRE=2:GOT01960
1910 IFIO=27THENIFOP(25)=RNTHEN1710ELSERE=4:GOT01960
1920 IFIO=7ANDOP(7)=-lTHENRE=75:0P(7)=0
1930 IF(IO=180RIO=5)ANDOP(5)=-lTHENRE=84:GOSUB7100:PRINT:RE=73:0
P(5)=0"N=IN-1:GOT01960
1940 IFIO=18ANDOP(19)=-lTHENOP(19)=0:IN=IN-l:RE=84
1950 IFOP(IO)<>-ITHENRE=5
1955 IFIO=1~ANDUP(18)=-lTHENIN=IN-l:0P(lB)~0:RE=84

1960 GOSUB7100:RETURN
2000 RE~2:IFIO>18THEN2099

2010 IFIO=180RIO=5THEN1900
2020 IFOP{IO) <>-lTHENRE=5:GOT02099:ELSERE=3:IN=IN-1:0P{IO)=RN:IF
(IO=6ANDOP(21)=RN)THEN2030:ELSE2099
2030 KG=RND(0)-(IN*.01) :IFKG>.4THENPRINT"YOU KILLED A NASTY, KNI
FE THROWING GNOME!":OP(21)=0:ELSEPRINT dYOU MISSED! YOU OUGHT TO
GET YOU EYES EXAMINED."
2040 RETURN
2099 GOSUB7100:RETURN
2100 RE=19:IFIO<>5THEN2110:ELSEIFOP(5) =-10ROP(5) =RNTHENRE=4 0:0P(
5)=.,OP(18)=-1,GOT02199
2101 IFOP(5)=RNTHENRE=40:0P{5)=0:0P(18)=RN
2105 IFOP(22)=RNTHENOP(22)=0:RE=40:GOT02199
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2110 IFIO=15THENIFOP(15l=-lTHENOP(lS)-0:IN=IN-1:RE=80:ELSEIrOP(l
5J =RNTHENOP(lS) =0:RE=80
2120 IFIO=16THENIFOP(16)~-lTHENRE~41:IN.IN-1:OP(16)a0:GOSUB7100:

GOT07200:ELSEIFOP(16)=RNTHENRE-66
2199 GUSUB7100:RETURN
2200 RE=5/:IFIO<>29THENRE=2:GOT02199
2210 IFUP(19).-lTHENRE-56:0P(19)-0,OP(18)=-1
2215 IFOP(19).RNTHENRE=56:0P(19)-0,OP(18).RN
2220 IFRN=4JORRN=440RRN-49THENRE-S6
2230 GuT02199
2300 IFIO<>16ANDIO<>20THENRE-2:GOT02199
2310 IFIO=16THENIFOP(16) <>RNTHENRE-4:GOT02199:ELSEIFOP(15)=-lTHE
NSP(3j.1,RE=3:GOT02199,ELSERE-19,GOT02199
2320 IFOP(24) <>RNTHENRE-4:GOT02199:ELSEIFOP(16) <>-!THENRE=! 9:GOT
02199
2330 IN-IN-1,OPI24j=0,RE=20,GOSU87100,OPI16j-0,RE-26,PRINT,OP(3}
=RN:GOT02199
2400 RE=6:IFIO>18ANDIO<>24THENRE-2:GOT02199
2410 IFIO<>24THEN2199:ELSEIFRN<>S9THENRE-4:GOT02199
2415 IFOP(29)-59THENRE=85,OPI29j-0:GOT02199
2420 RE-72,OP(29)=59,GOT02199
2500 IFIO<>30ANOIO<>31ANOIO<>32THENRE-2,GOT02199
2501 IFIO=30ANORN=62THEN2530
2505 RE=4,IFIO=32ANORN-66THENIFOPI9}--lTHENSPI11}=l,RE=3,ELSERE=
14
2510 IFIO-31ANORN-69THENIFOP(9)--lTHENRE-3,SP(12)=l,ELSERE-14
2520 GOT02199
2530 INPUT"LEFT"i N1 $:INPUT-RIGHT-;N2$:INPUT"LEFT";N3$:PRINT
2540 IFVAL(N1S)-3ANOVALIN2Sj-7ANOVALIN3S)-21THENRE=87:SP(7j.1,EL
SERE=89
2550 GOT02199
2600 RE=2:IFIO<>21ANDIO<>23THEN2199
2610 RE=4:IFIO=21THENIF(RN<>27ANDRN<>28}THEN2199:ELSEIFSP(9)=0TH
ENRE=42:GOT02199
2620 IFIO=23THENIF(RN<>43ANDRN<>44)THEN2199:ELSEIFSP(8)=0THENRE=
27,GOT02199
2630 IFRN=43THENN-44:ELSEIFRN=44THENN=43
2640 IFRN=27THENN~28:ELSEIFRN=28THENN~27

2650 GOT07000
2700 RE=2:IFIO<>23ANDIO<>29THEN2720
2710 IFRN~430RRN=440RRN-49THENRE=31:ELSERE=57

2720 GOSUB7100:IFRE=31THEN7200ELSERETURN
2800 IFIO<>30ANDIO<>31ANDIO<>32ANDIO<>33THENRE=2:GOT02899
2810 RE=4,IFIO<>30THEN2820,ELSEIFRN<>62THEN2B99,ELSEIFSP(7j <lTHE
NRE=88,GOT02899,ELSEIFSP(7)-2THENRE-68,GOT02B99,ELSERE=3,SP(7)=2
:GOT02899
2820 IFIO=31ANORN=69THENIFSP(12} <lTHENRE-86,ELSEIFSPI12j=2THENRE
=6H,ELSERE=39,SP(12j=2
2830 IFIO=32ANORN=66THENIFSP(II) <ITHENRE=86:ELSEIFSP(II)=2THENRE
=68,ELSESP(11)=2,IFOPI41-0THENOP(4)-RN,RE-76,ELSERE=3
2840 IFIO-33THENIFRN<>6STHEN2899:ELSEIFSP(10)-lTHENRE=3:SP(10)=0
,OP(27)-RN:OP(28)=0,ELSERE=68
2899 GOSUB7100:RETURN
2900 IFIO<>30ANDIO<>31ANDIO<>32ANDIO<>33THENRE=2:GOT02899
2910 RE'4,IFIO-30ANORN=62THENIFSP(7)-0THENRE-69,ELSERE=3,SP(7)-0

2920 IFIO-31ANORN=69THENIFSP(12)-0THENRE-69,ELSERE-3,SPI12j.0
2930 IFIO=32ANORN=66THENIFSP(II)-0THENRE=69:ELSERE-3:SP(11}=0
2940 IFIO=33ANORN=65THENIFSPI10}-lTHENRE-69,ELSERE=3,SPI10j=l,OP

127j-',OP(28)=RN
2950 GOT02899
3000 IFIO<>8THENRE=2:GOT02899
3010 IFOP(IO) <>-1THENRE=5ELSEIFSP(2) <>0THENSP(2)=0:RE-3:ELSERE=9
2
3020 GOT02899
3100 RE=6:IFIO>18ANDIO<>34THENRE=2:GOT03199
3110 IFIO<>34THEN3199
3120 IFRN<>60THENRE-4:GOT03199:ELSERE=79:N=61
3199 GUSUB7100:IFRE<>79THENRETURN:ELSEPRINT:GOT07000
3200 IFIO<>18THENREa 2:GOT02899
3205 RE=5,IFOP(18j--1THENRE-90
3210 IFOP(5j=-lTHENOPI5}-0,OPI18)--l,RE'73
3220 IFOPI19}=-lTHENRE-3,OPI19}-0,OP(18)--1
3230 GOT02899
3300 EN=0:IFRN=10RRN=100RRN=55THENN=RN+l:EN=1
3305 IFRN=62THENIFSP(7)-2THENN=72:EN=1:ELSERE=91:GOT02199
3310 IFRN=31THENN=33:EN=1
3320 IFRN=51THENN=70:EN-l
3330 IFEN=0THENRE=58:GOSUB7100:ELSEGOSUB7000
3340 RETURN
3400 LE=0:IFRN=20RRN=110RRN-56THENN=RN-l:LE=1
3410 IFRN=33THENN=31:LE-l
3420 IFRN=70THENN=Sl:LE=1
3425 IFRN=72THENN=62:LE=1
3430 IFLE=0THENRE=59:GOSUB7100:ELSEGOSUB7000
3440 RETURN
7000 IF«RN=43ANON=44)OR(RN-44ANON-431IANOSPI8j=0THENRE=27,GOSUB
7100:N=RN:RETURN
7001 IF«RN.27ANON=2B)OR(RN-28ANON-27»ANOSPI9j=0THENRE-42:GOSUB
7100:N=RN:RETURN
7002 IFRN=61ANDN<>61ANDIV=lANDSP(5)=0THENRE=64:GOSUB7100:N=RN:RE
TURN
7003 IFRN=67ANDN=71ANDSP(5)-0THENRE-l:GOSUB7100:N=RN:RETURN
7004 SR=0:IF(N>11ANDN<>15ANDN<30)OR(N>32ANDN<39)}THENSR-l
7005 IFSR=0THEN7009
7006 IFS"12j=lANO(OPI8}=-10ROPIB}-NjTHEN7009,ELSERE-15,GOSUB7100
,IFS"(13}='THENSP(13}-1
7007 RN=N:N=0:RETURN
7009 IFFT{N)=~THENNF$="SFALDES:0"ELSENF$-"SFASDES:0"

7010 OPEN"R",I,NF$:FIELDl,255ASDE$:GET1,N:CLOSE1:SP(13l=0
7015 FORX=IT0255:IFMID$(DE$,X,10)-" "THEN7040
7030 PRINTMID${DE$,X,I) ;:NEXTX
7040 PRINT:RN=N:FT(Nl=1:N=0:IFRN-41ANDVO=BTHENRE:55:PRINT:GOSUB7
100:VO=1
7050 FORX=0T029:IFOP(Xl-RNANDX<>21THENPRINT:PRINTLO$(X)
7060 NEXTX:RETURN
7100 OPEN"R",I,"SFARESP:0":FIELDl,255ASRE$:GETl,RE:CLOSEl:FORX=1
T0255:IFMID$(RE$,X,12)=" -THEN7110:ELSEPRINTMID$(RE$,
x,l} ;:NEXTX
711B PRINT:RETURN
7200 DI=DI+l:IFDI=3THENRE·49:PRINT:~OSUB71BB:GOT073B0

72B5 PRINT:INPUTRDO YOU WANT ANOTHER CHANCE";QU$:IFLEFT$(QU$,l)<
>"Y"THEN73B0
7210 IN~B:PRINT:RE·DI+4S:GOSUB7100:FORX-BTOI8:IFOP(X)=-lTHENOP(X

}.INT(RNO(15»
7220 NEXTX,OPI8j=.,OP(17)=6,OP(12)-42,N-1,SP(2)-0,SP(8)-0:SP(14)
=0:SC=0:PRINT:GOSUB7000:RETURN
7300 PRINT:GOSUB600:RE=50:IFPT>7THENRE=51

1.lwn/o: } clHuim"'1



Listing 4 cOnlinues

DIRECTIONS.
DIRECTIONS.
DIRECTIONS.

ALL
ALL
ALL

TO
TO
TO

LEAD
LEAD
LEAD

PATHS
PATHS
PATHS

A MINE.
A MINE.
A MINE.

INSIDE
INSIDE
INSIDE

130 DATAYOU ARE IN A FOREST.
140 DATAYOU ARE IN A FOREST.
150 DATAYOU ARE IN A FUREST.
160 DATAYOU ARE IN THE MIDDLE OF A ROAD. THE ROAD CONTINUES TO T
HE NORTHAND SOUTH. A SMALL PATH LEADS EASTWARD.
170 DATAYOU ARE ON THE EDGE OF A MURKY POOL. A DARK LIQUID IS FL
OATING ON TOP OF THE POOL. THERE IS A SMALL PATH FROM THE NORTH
• A SMALL WALK LEADS WEST.
180 DATAYOU ARE IN A THREE WAY JUNCTION. A ROAD GOES NORTH AND S
OUTH. THERE IS A PASSAGE LEADING WEST.
190 DATAYOU ARE AT AN ENTRANCE TO A SMALL CAVE. A SMALL NARROW H
OLE IS WEST. A PASSAGE LEADS EAST. ON TOP OF THE HOLE A SIGN RE
ADS 'BEWARE BRAVE ADVENTURER. FOR IT IS THE SMALL THINGS IN
LIFE THAT SO OFTEN DESTROYS IT. I

200 DATAYOU ARE INSIDE A CAVE. LIGHT FILTERS THROUGH FROM THE EA
ST. A SMALL PATH LEADS WEST. A SMALLER PATH LEADS SOUTH.
210 DATATHE PATH IS FULL OF BROKEN ROCKS. THE PATH CONTINUES TO
THE NORTH AND SOUTH.
220 DATAYOU ARE INSIDE A SMALL CAVERN. SCATTERED THROUGHOUT THE
ROOM ARETHE REMAINS OF LESS FORTUNATE ADVENTURERS. A PATH LEADS
NORTH. A PASSAGE LEADS WEST.
230 DATAYOU ARE IN A LONG HALL EXTENDING EAST AND WEST.
240 DATAYOU ARE IN A ROOM LIGHTED BY A SIGN THAT SAYS 'GNOMES NE
ED FEW TOOLS TO DO THEIR DIRTY DEEDS.' PASSAGES LEAD EAST AND W
EST. A SMALL PATH LEADS SOUTH.
250 DATATHIS I~ THE TOOL ROOM. STREWN ALL OVER THE FLOOR ARE SMA
LL KNIVES WHICH DISAPPEAR TO THE TOUCH. A PASSAGE IS NORTH.

A WALK LEADS UP.
260 DATAYOU ARE IN A LONG CORRIDOR LEADING EAST AND WEST.
270 DATAYOU ARE IN A TWISTY LITTLE MAZE OF PASSAGES.
280 DATAYOU ARE IN A MAZE OF TWISTY LITTLE PASSAGES.
290 DATAYOU ARE IN A MAZE OF TWI-STY LITTLE PASSAGES.
300 DATAYOU ARE AT A DEAD END.
310 DATAYOU ARE IN A MAZE OF TWISTY LITTLE PASSAGES.
320 DATAYOU ARE IN A LlTTLE MAZE OF TWISTY PASSAGES.
330 DATAA TALL WALL RISES ABOVE YOU. YOU ARE NEARLY ENCIRCLED BY

LARGE UNCLIMBABLE CANYONS. THE ONLY EXITS LEAD SOUTH AND EAST.

340 DATAYOU ARE IN A LONG HALL. ENGRAVED ON THE ROCKS IS A MESSA
GE. EXITS LEAD EAST AND WEST.
350 DATAYOU HAVE COME TO A PLACE WHERE THREE PATHS MEET. A SMALL

PATH LEADS NORTH. LARGER PATHS LEAD EAST AND WEST.
360 DATAA BROAD CHASM SEPARATES YOU FROM A LEDGE IN THE NORTH. A

SMALL PATH LEADS SOUTH.
370 DATAYOU ARE IN A SMALL NARROW LEDGE. THERE IS A CAVERN ACROS
S THE CHASM IN THE SOUTH. A WALK LEADS DOWN.
380 DATAYOU ARE IN AN EXTREMELY NARROW PART OF THE CAVE. EXITS L
EAD EASTAND WEST.
390 DATAYOU ARE IN A 'T. I A LARGE PATH LEADS EAST. A ROAD CONTIN
UES TO THE NORTH AND TO THE SOUTH.
400 DATAYOU ARE AT AN ENTRANCE TO AN OLD ABANDONED MINE. A SMALL

PATH LEADS SOUTH. A LARGE PATH LEADS WEST.
410 DATAYOU ARE STANDING BY A LARGE OAK TREE. ENGRAVED ON THE BA
RK IS A MESSAGE. PATHS LEAD NORTH AND SOUTH.
420 DATAYOU ARE INSIDE A MINE. THERE ARE PASSAGES IN EVERY DIREC
TION.
430 DATAYOU ARE
440 DATAYOU ARE
450 DATAYOU ARE

Program Listing 4

Program Listing 3

7320 IFPT>35THENRE=52
7330 IFPT>79THENRE=53
7340 IFPT=90THENRE=54
7350 PRINT:GOSUB7100:PRINT:END
7400 IFSC=0THENRETURN
741e IFOP(21)=.THENOP(21)=INT(RND(35»
742e IFOP(21»RNTHENOP(21)=OP(21)-1
7425 IFUP(21) <RNTHENOP(21)=OP(21)+1
7430 IFOP(21)<>RNTHENRETURN
7440 PRINT:PRINTLO$(21) :RA=RND(0)+(IN*.01) :IFRA>.7THENPRINT:PRIN
TnHE THROWS A SMALL KNIFE AT YOU!n:PRINT:IFRA>.9THENPRINT nIT GET
S YUU!n:GOT07200:ELSEPRINT nIT MISSES YOUl"
7450 RETURN

10 OPEN"O",I,"SFAMOVE:0 n
20 FORX=IT072:READN1,N2,N3,N4,N5,N6
30 PRINT#1,Xn,nNln,nN2n,nN3n,"N4n,nN5n,nN6:NEXTX:CLOSEl
40 DATA7,2,0,3,0,0,0,0,0,1,0,0,6,1,0,4,0,0,5,3,0,0,0,0,0,6,4,0,0
,0,0,0,3,5,0,0,9,8,1,0,0,0,32,0,0,7,0,0,30,0,7,10,0,0,0,9,0,11,0
,0,0,10,12,29,0,0,11,0,13,0,0,0
50 DATA12,0,0,14,0,0,0,13,0,15,0,0,0,14,16,17,0,0,15,0,0,0,28,0,
0,15,0,18,0,0,18,18,19,23,18,18,18,19,19,20,19,17,21,19,20,22,20
,20,0,0,20,0,0,0,23,20,22,22,22,22,23,18,22,23,24,23,0,25,23,0,0
,e
60 DATA0,26,0,24,0,0,27,29,0,25,0,0,28,0,26,0,0,0,0,0,27,0,0,16,
0,11,0,26,0,0,39,31,9,0,0,0,0,33,32,30,0,0,31,0,8,0,0,0,38,36,34
,31,33,33,33,35,34,34,34,34,36,35,35,34,35,35,37,36,35,33,36,36
70 DATA37,37,36,38,37,37,38,37,33,38,38,38,40,0,30,0,0,0,43,41,3
9,0,0,0,0,42,0,40,0,0,0,0,0,41,0,0,44,0,40,0,0,0,45,0,43,0,0,0,5
0,46,44,48,0,0,0,47,0,45,0,0,54,0,0,46,0,0,51,45,49,0,0,0
80 DATA48,0,0,0,0,0,55,53,45,51,0,0,70,50,48,52,0,0,0,51,0,0,0,0
,0,54,0,50,0,0,0,0,47,53,0,0,56,0,50,0,0,0,63,59,55,57,0,0,58,56
,0,0,0,0,0,0,5/,0,0,0,60,0,0,56,0,0,0,0,59,0,0,0
90 DATA62,0,0,0,0,0,72,71,61,0,0,0,0,0,56,0,64,0,0,65,0,66,68,63
,0,0,0,64,0,0,0,64,67,0,0,0,66,0,0,0,0,71,0,0,0,69,0,64,0,68,0,0
,0,0,0,0,51,0,0,0,0,0,0,62,67,0,0,0,62,0,0,0

120 DATAYOU ARE STANDING AT THE EDGE OF A ROCK STREWN PATH. THE
PATH CONTINUES EAST. SMALL WALKS LEAD TO THE NORTH AND WEST.

10 OPEN nRn,1,nSFALDES:0 n
20 FORX=lT072:READDE$:FIELDl,255ASD$:LSETD$=DE$:PUTl:NEXTX
30 CLOSEI
100 DATAYOU ARE STANDING AT AN ENTRANCE TO AN OLD ABANDONED SHAC
K. TO THE WEST IS A ROCKY PATH. A ROAD GOES NORTH.
110 DATAYOU ARE INSIDE AN OLD SHACK. THERE IS A DOOR TO THE WEST

Li~ting 1 continued
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'"~ I Lisling 4 continued

460 DATAYOU ARE INSIDE A MINE. PATHS LEAD TO ALL DIRECTIONS.
470 DATAYOU ARE INSIDE A MINE. PASSAGES LEAD TO ALL DIRECTIONS.
480 DATAYOU'RE IN A ROAD. A COLD WIND BLOWS INTO YOUR FACE. IT S
EEMS TO SAY 'LUCK DOESN1T RUN FOREVER. I THE ROAD CONTINUES TO TH
E NORTH AND TO THE SOUTH.
490 DATATHE ROAD GROWS SMALLER. TO THE EAST IS A SELDOM USED GRA
VEL PATH. THE ROAD CONTINUES NORTHWARD AND SOUTHWARD.
500 DATAYOU HAVE CLIMBED UP A HILL. THE VIEW IS SPECTACULAR (AS
ONE WOULD EXPECT). SHARP ROCKS PROTRUDE FROM THE BASE OF THE

HILL. BEYOND A RIVER A STRANGE HOUSE CAN BE SEEN. THE SILENCE
HERE IS UNCANNY. PATHS LEAD EAST AND WEST.
510 DATATHE GRAVEL PATH ENDS. A LARGE ROCK MARKS THIS SPOT.
520 DATAYQU ARE AT THE RIVERS' SOUTHERN EDGE. THERE IS A SMALL S
IGN ON THE SHORE. A ROAD GOES SOUTH.
530 DATAYOU ARE AT THE RIVERS' NORTHERN EDGE. A LARGE SIGN SAYS
'WELCOMETO YOUR DEATH.' BELOW THE SIGN (SCRIBBLED IN RED) IS A M
ESSAGE. A ROAD GOES NORTH.
540 DATAYOU ARE AT A CROSSROADS. A ROAD GOES NORTH AND SOUTH. EX
ITS LEADEAST AND WEST.
550 DATATHE GROUND HERE IS LITTERED BY LARGE HOLES. THERE ARE PA
THS LEADING EAST AND WEST.
560 DATAYOU ARE STANDING NEAR AN OLD STABLE. A SIGN READS 'OLD 0
DORS NEVER DIE ••• THEY JUST ACCUMULATE.' PATHS LEAD NORTH AND
WEST.
570 DATATHE ROAD ENDS HERE. SMALL PATHS LEAD NORTH AND SOUTH. A
ROAD GOES TO THE EAST.
580 DATAYOU ARE AT THE RIVERFRONT. UPON THE SHORE YOU SEE THE BO
NES OF UNSUCCESFUL RIVER CROSSERS. A PATH LEADS NORTH.
590 DATAYOU ARE STANDING BY A LARGE GARGOYLE STATUE. IT SEEMS TO

BE STARING AT YOU. INSCRIBED AT ITS BASE IS THE NUMBER 13.
A ROAD GOES SOUTH. EXITS LEAD EAST AND WEST. A HOUSE IS NORTH.
600 DATAYOU ARE OUTSIDE AN OUTHOUSE. A PATH LEADS SOUTH. OTHER P
ATHS LEAD EAST AND WEST.
610 DATAA LARGE STONE IDOL STANDS IN FRONT OF YOU. THERE IS A SM
ALL CtlARRED PIT IN FRONT OF THE IDOL. A PATH LEADS EAST.
620 DATAYOU ARE IN A GARDEN. HALF A DOZEN FRESHLY PICKED CARROTS

ARE LYING ON THE GROUND. AN ORCHARD IS EAST. A PATH LEADS WE
ST.
630 DATAYOU ARE IN AN ORCHARD. SORROUNDED BY A FLOOD OF ORANGES
IS ONE SOLITARY APPLE TREE. A PATH LEADS WEST. ANOTHER PATH GOE
S SOUTH.
640 DATAYOU ARE AT AN ENTRANCE TO AN ODD LOOKING HOUSE. IN THE M
AILBOX IS A LETTER MARKED 'C/O WIZARD OF OZ.' A WALK LEADS SOUT
H.
650 DATAYOU ARE INSIDE THE HOUSE. A LARGE DOOR IS TO THE SOUTH.
A LARGE HALLWAY CONTINUES NORTH. THERE IS AN ARCHED DOOR TO THE
EAST. A SMALL DOORWAY IS WEST.
660 DATATHIS IS THE DINING ROOM. IT LOOKS LIKE SOMEBODY IS EXPEC
TING GUESTS. THERE ARE SEVEN PLATES ON THE TABLE. A DOOR IS N
ORTH. A DuORWAY IS EAST.
670 DATATHIS IS THE KITCHEN. A BIG POT OF BOILING WATER IS OVER
A WOOD STOVE. A DOOR IS SOUTH.
68~ DATAYOU ARE IN THE LIVING ROOM. A SMALL STATUE WITH A ROUND
HEAD IS SITTING ON A TABLE. A LARGE DOORWAY IS WEST.
690 DATAYOU ARE IN A SMALL HIDDEN ROOM. A ROPE HANGS FROM THE CE
ILING. THERE IS AN OPEN PANEL TO THE SOUTH.
700 DATAYQU ARE IN THE BASEMENT. A CORRIDOR LEADS NORTH.
710 DATAA LARGE COMBINATION VAULT IS STANDING IN FRONT OF YOU. A

SIGN ONTOP OF THE VAULT SAYS 'DEPOSIT TREASURES INSIDE THE VAUL
T FoR FULL CREDIT. I A CORRIDOR LEADS SOUTH. A DOOR IS EAST.

720 DATAYOU ARE IN THE RECEPTION HALL. A LARGE TABLE IS ON ONE S
IDE OF THE ROOM. AS YOU GAZE UPON THE TABLE YOU SEE SOMEONE STA
RE BACK AT YOU. A CAN OF PLEDGE SITS IN THE FAR SIDE OF THE ROOM
• STAIRSLEAD UP. THE HALL EXTENDS SOUTH.
730 DATAYOU ARE IN THE MIDDLE FLOOR. STAIRS LEAD UP AND DOWN. DO
ORWAYS ARE TO THE EAST AND WEST.
740 DATAYOU ARE IN THE LIBRARY. A LARGE HEAVY BOOK LIES OPEN ON
TOP Or" A D.t::SK BY A WINDOW. A DOOR IS WEST.
750 DATAYOU ARE IN THE BEDROOM. A LARGE WALK IN CLOSET IS SOUTH.

THERE IS A LARGE DRESSER WITH A CENTRAL DRAWER NEAR THE BED. A
DOOR IS TO THE EAST.

760 DATAYOU ARE IN A LARGE WALK IN CLOSET WITH A DOOR TO THE NOR
TH.
770 DATAYOU ARE ON THE UPPER FLOOR. A DOOR IS WEST. STAIRS LEAD
DOWN.
780 DATAYOU ARE IN A MUSTY ATTIC. AN OLD CHEST IS SITTING IN ONE

CORNER OF THE ROOM. A DOOR IS EAST.
790 DATAYOU ARE INSIDE THE OUTHOUSE. A STRANGE MESSAGE IS PASTED

ON THE WALL. A DOORWAY IS SOUTH.
8~0 DATAYOU ARE INSIDE A SMALL CUBICLE. INSCRIBED ON TOP OF THE
DOOR ARETHE LETTERS I F AND T. ONE OTHER LETTER APPEARS TO BE MI
SSING. THE DOOR IS WEST.
810 DATAYOU ARE INSIDE A VAULT.

Program Listing 5

10 OPEN"R",I,"SFASDES:0":FIELDl,255ASDE$
20 FORX=IT072:READD$:LSETDE$=D$:PUTl:NEXT:CLOSEl
25 DATAYOU ARE OUTSIDE AN OLD SHACK.,YOU ARE INSIDE A SHACK.,YOU

ARE ON THE EDGE Ot' A LARGE PATH.
30 DATAYOU ARE IN A FOREST.,YOU ARE IN A FOREST.,YOU ARE IN A FO
REST.,YOU'RE IN THE MIDDLE OF A ROAD.,YOU ARE BY A MURKY POOL.,Y
OU'RE IN A THREE WAY JUNCTION.,YOU'RE AT THE ENTANCE TO A CAVE.
40 DATAYOU'RE INSIDE PLACE WHERE LIGHT FILTERS FROM THE EAST.,YO
U ARE IN A PASSAGE OF BROKEN ROCKS.,YOU'RE INSIDE A SMALL CAVERN
.,YOU ARE IN A LONG HALL.,THIS IS A ROOM LIGHTED BY A SIGN.,YOU '
RE IN THE TOOL ROOM.,YOU ARE IN A LONG CORRIDOR.
50 DATAYOU ARE IN A TWISTY LITTLE MAZE OF PASSAGES.,YOU ARE IN A

MAZE OF TWISTY LITTLE PASSAGES.,YOU ARE IN A MAZE OF TWISTY LIT
TLE PASSAGES.,YOU ARE AT A DEAD END.,YOU ARE IN A MAZE OF TWISTY

LITTLE PASSAGES.
60 DATAYOU ARE IN A LITTLE MAZE OF TWISTY PASSAGES.,YOU'RE IN TH
E TALL WALL CANYON.,YOU'RE IN A LONG HALL.,YOU ARE IN A PLACE WH
ERE THREE PATHS MEET.,YOU'RE AT THE CHASM.,YOU ARE IN A NARROW L
EDGE.,YOU'RE IN NARROW PART OF CAVE.
70 DATAYOU ARE IN THE 'T.' ,YOU ARE AT THE MINE ENTRANCE.,YOU ARE

NEAR AN OAK TREE.,YOU ARE INSIDE THE MINE. PASSAGES LEAD TO ALL
DIRECTIONS.,YOU ARE INSIDE A MINE. PATHS LEAD TO ALL DIRECTIONS

80 DATAYOU ARE INSIDE A MINE. PATHS LEAD TO ALL DIRECTIONS.,YOU
ARE INSIDE A MINE. PATHS LEAD TO ALL DIRECTIONS.,YOU ARE INSIDE
A MINE. PATHS LEAD TO ALL DIRECTIONS.,YOU ARE INSIDE A MINE. THE
RE ARE PASSAGES IN ALL DIRECTIONS.
90 DATAYOU ARE IN A PLACE WHERE COLD WINDS BLOW.,THE ROAD NARROW
S HERE.,YOU'RE ON TOP OF A HILL.,YOU ARE BY A LARGE ROCK.,YOU AR

Listing j continues



8995
79,95
99.99
2500

BELIEVE IT OR NOT WE'VE ADDED MORE
NEW FEATURES to the ONLY INTERACTIVE
BASIC COMPILER for the TRS·801

1. Speed incre<lses of 10-100 times are typical aftercompHation

2. Compiled code can be RELOCATED to run anywhere in memory

Code is even ROMablel
3. ZBASIC 2.2 NOW SUPPORTS BOTH RANDOM and

SEQUENTIAL DISK I/O
4. ZBASIC 2.2 is now a super tool for business programmers:

RANDOM ACCESS FilES. and PRINT USING statements are

supported as well as a HIGH PRECISION MATH package (with

no rounding problems)
5. Special BUILT -IN MACHINE LANGUAGE COMMANDS to

increase program operation by as much as 1000 times I Special
commands are implemented for fast memory searching ((POR,

(PIR), block memory moves (LDIR, LDDR), inputting and printing

HEX numbers. inserting MACHINE LANGUAGE into COMPILED

CODE. disabling and enabling interrupts, inverting memory, 16 bit

PEEKs and POKEs, and stack control. debug and much more.
6. ZBASIC 2.2 compiles the ENTIRE PROGRAM into to Z-80

machine language. (Not 8080 code or a combination of BASIC and
machine language like some other compilers,) Clumsy LINKING

LOADERS, and RUNTIME MODULES are not needed: ZBASIC 2.2

creates a ready to run MACHINE LANGUAGE program

7, NO ROYALTIES imposed on registered ZBASIC owners

8. Typical COMPILATION TIME is TWO SECONDS for a

4K program

9. Use TRS-BO Basic to write ZBASIC programsl
)D. Compile many existing programs with only minor changes.

(Some BASIC programming experience is required,)

11. Fully compatible with both the Modell and the Model III. Mod I

compiled programs work on a MODEL III, and visa-versa. ZBASIC

works with NEWDOS-80, NEWDOS+, DOSPLUS, LOOS, MULTIDOS,

ULTRADOS, TRSDOS etc
12. BUILT-IN and much improved MUSIC and SOUND EFFECTS

commands

13 Improved CHAINING for disk users

14 TIMES now available on DISK version
15 ZBASIC 2.2 now has an INPUT@command(similartoPRINT@)

16 The TAB function will now tab 255 columns on a printer, (BASIC

cannot tab past column 64.)

17, NEWDOS 80 2.0 USERS can use the CMD "dos command"

function!
18. NEW and EASIER to use USR COMMANDS

19. New math functions to calculate XOR and INTEGER

REMAINDERS
20. Logical STRING COMPARISONS are now supported.

21 The disk commands JNSTR. MIDS ASSIGNMENT are now

supported on both DISK AND TAPE ZBAS!C

22. DEFSTR is now supported.
23. Eight disk files may be opened simultaneously: random,

sequential or mixed
24. LINE INPUT#, is now supported

25, Invoke the compiler by simply hitting these two keys"
26 NEW 100+ PAGE MANUAL WITH DESCRIPTIONS AND

EXAMPLE
27. ZBASJC 2,2 Comes with CMDFILE/CMD program from
MJSOSYS, to allow appending or merging compiled programs and

machine language programs from tape or disk

v-See L,sl of Advertisers on Pvge 563

ZBASIC 2.2 DOES NOT SUPPORT THESE
BASIC COMMANDS:

1. ATN, EXP, COS. SIN, LOG. TAN, and exponentiation, (However,

subroutines are included in the manual for these functions,)

2. ERROR, ON ERROR GOTO, ERL ERR RESUME.

3. No direct commands like AUTO, EDIT, LIST. LUST ETC although

these commands may be used when writing programs.
4. Others NOT supported: CDBl. CINT. CSNG, DEFFN, FIX, FRE

S. Normal CASSETTE 1/0. (ZBASIC supports it's own SPECIAL

CASSETTE I/O statements.)
6. SOME BASIC COMMANDS MAY DIFFER IN ZBASIC For

instance, ENDJumps to DOS READY, STOPjumps to BASIC
READY etc.

7, MEMORY REOUIREMENTS: to approximate the largest BASIC

program that can be compiled in your machine (at one time). enter

BASIC and type: PRINT (MEM-6S00J/2. Remember, you can merge

compiled programs together to fill memory

ZBA$IC 2.2 SPEED COMPARISON DEMO
To help give you an idea how fast compiled programs are, we have

included this demo program:

ZBASIC 2.2 DEMO PROGRAM
Time to compile and run complete program : 0 MIN. 2 SEC.
BASIC Execution speed MOD 1, LEVELIJ : 7 MIN. 34 SEC.
ZBASIC Execution speed MOD I, LEVEL II :0 MIN. 18 SEC.
BAS!C Program size (WJTHOUT VARIABLES) : 895 BYTES
ZBASIC Program size (WITHOUT VARIABLES) : 2733 BYTES

lRemember that the ZBASIC program includes an J879 byte sub

routine package.) Program shown exactly as compiled and run in
BASIC and ZBASJC

10 '=~===~5=_ ZBASIC 2.2 EXAMPLE PROGRAM AND TIME TEST========
20 CLS,CLEAR100:DEFINT A-X,DEFSTR Z :DIM AA(f>4, 24), Z (50) : RANDOM
30 AA=100:BB=-1000:CC=3:DO"-3:EE"-'3'3'3'3,STs""START TIME "+T1MES
40 FOR 1=lT0127STEP2 :FOR J=47T01STEP-3:xX=POINT1!,Jl:SETlI,J)
S0 XX"(1-J)/CC*(7+1+J) ,XX=ABSlINTlRNDlI*J)-AAl+7) :RESETll,J)
60 XX",PEEKll+J) 'POKE1S360+I+J,J :OUT2SS,J AND l3*Jl:XX"INPII)
70 ABS"STR~(I+Jl ,BAS~LEFTSlABS,2l :AAlI/2,J/2l=VALlBAS)+AA*3
80 BAS=BAS+RIGHTS (BA~, RND (3)) ,XX=INSTR (I, BAS, "9") : XXsSQR l I.J)
90 BA~=MIDS(BAS,2,2l :MIDSlEAS,I,l)=Z :IF XX THEN IIlIIlI ELSE CLS
1"'0 IF LENIBAS)13 OR SGN(XX)=l AND ASClBAS)532 THEN PRINT"+++"j
110 IFPOS(0»)62 THEN TRON,TROFF,PRINT ELSE XX=NOTtRNDl99ll+100
120 A~~lNKEYS,lF A~'"'''Y'' OR AS~"y" AND Il120 THEN PRINT"TRUE.."
130 RESTORE :READA,C,ZlJ),D,GOSUB170:GOSUBI70:GOSUBI70:GOT0210
140 NEXT :PRINT"*"j:NEXT1:CLS:PRINT(!l512,STS,"STOP TIME "jTIMES
150 STOP'===~====~=====END OF MAIN TEST LOOP =====~====~===~=~

1&0 DATA 12345, -I, "TEST", -999';1
170 ON RNOl61 GOTO 180,190,200,180,1'30,200
180 RETURN
190 RETURN
2>30 RETURN
210 ON RNDl'3) GOSUE 180,1'30,200,180,1'30,200,180,190,200
220 GOT0140

NOTICE ZBASIC 2.0 OWNERS: you can upgrade your ZBASIC 2,0 for no charge.
Just send us your original diskette/cassette and a S.A.S,E with your registered
serial number and copy of your invoice We will send you ZBASIC 2.2 and
updates to your manual.

VISA. MASTERCARD, AMERICAN EXPRESS, C.O.D, ORDERS ONLY.

800 528-1149 order line
Z8ASIC 22 DISK VERSION AND MANUAL
2BASIC 2,2 TAPE VERSION AND MANUAL
ZBASI( 2.2 DISK & TAPE VERSION AND MANUAL
MANUAL ONLY IAPPLIES TO PURCHASE I

SIMUTEK COMPUTER PROOUCTS INC.
TECHNICAL QUESTION$ PLEASE CALL (602J 323-9391
4897 E. SPEEDWAY, TUCSON, ARIZONA 85712 1""12

TRS-SO is tm ot Radio Shack, a Tandy Corp.
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Lis/ing 5 confinued

E AT THE RIVER'S SOUTHERN EDGE.,YOU ARE AT THE RIVER'S NORTHERN
EDGE.,YOU'RE AT A CROSSROADS.
100 DATAYOU ARE IN 'HOLEY' GROUND.,YOU'RE NEAR THE STABLE.,THE R
DAD ENDS HERE.,YOU ARE AT THE RIVERFRONT.,YOU ARE BY A GARGOYLE
STATUE.,YOU'RE OUTSIDE AN OUTHOUSE.,A LARGE STONE IDOL STANDS IN

FRONT OF YOU.,YOU'RE IN A GARDEN.
110 DATAYOU'RE IN AN ORCHARD.,YOU ARE STANDING AT AN ENTRANCE TO

A HOUSE.,YOU'RE NEAR THREE DOORWAYS.,THIS IS THE DINING ROOM.,Y
QUIRE IN THE KITCHEN.,YOU ARE IN A LIVING ROOM.,YOU ARE INSIDE A

SMALL ROOM.,YOU ARE IN THE BASEMENT.
120 DATAYDUIRE OUTSIDE A VAULT.,THIS IS THE RECEPTION HALL.,YOU
ARE IN THE MIDDLE FLOOR.,YOU ARE IN THE LIBRARY.,YOU ARE IN THE
BEDRROOM.,YOU ARE INSIDE A WALK-IN CLOSET.,THIS IS THE TOP FLOOR

13~ DATAYOU ARE IN THE ATTIC.,YOU'RE INSIDE AN OUTHOUSE.,YOU ARE
INSIDE A SMALL CUBICLE.,YOU ARE INSIDE A VAULT.

Program Listing 6

10 OPEN"O",1,"SFAVOC:0"
20 FORX=0T096:READV$,V:PRINT#1,V$","V:NEXT:CLOSE1:END
100 DATANORT,1,N,1,EAST,2,E,2,SOUT,3,S,3,WEST,4,W,4,UP,5,U,5,DOW
N,6,D,6,LOOK,7,HINT,8,HELP,8,INVE,9,JUMP,10,SCOR,11,QUIT,12,SAVE
,13,REST,14,ENTE,15,LEAV,16,TAKE,17,GET,17,T,17,OBTA,17,DROP,18,
DR,18,WAVE,19,SHOW,20,READ,21,FILL,22
11~ DATALIGH,23,BURN,23,KILL,24,ATTA,24,KICK,25,SMAS,26,BREA,26,
THRO,27,TOSS,27,EAT,28,DRIN,29,FEED,30,TURN,31,UNLO,32,CROS,33,s
WIM,34,OPEN,35,CLOS,36,OFF,37,PULL,38,EMPT,39
120 DATADIAM,0,EMER,1,CHAI,2,PLAT,2,APPL,3,GOLD,3,PEAR,4,SPIC,5,
DAGG,6,KNIF,6,FIGU,7,LAMP,8,KEY,9,RING,1~,ROD,11,STAF,12,INCE,13

,HAY,14,STRA,14,CHEE,15,MOUS,16,MATC,17,BOTT,18,IDOL,19,SNAK,20,
ABYS,21,CHAS,21,WIZA,22,RIVE,23,HEAD,24,BOOK,25
130 DATAMESS,26,BALL,27,CRYS,27,OIL,28,WATE,29,VAUL,30,CHES,31,D
RAW,32,WIND,33,ROPE,34,SIGN,35,GNOM,36

Program Listing 7

5 OPEN"0",1,"SFAOBDES:0"
1~ FORXc0T029:READOB$:PRINTtl,X","OB$:NEXT
30 FORX=0T019:READOB$:PRINTil,x","OB$:NEXT
40 FORX=0T028:READOP:PRINTil,OP·,·;:NEXTX:PRINTil,0:CLOSEl:END
100 DATAA LARGE DIAMOND IS LYING HERE.,THEREIS AN EMERALD EYE HE
RE.,A PL~TINUM CHAIN IS LYING HERE.,THERE IS A GOLDEN APPLE HERE
.,A STRING Or' PEARLS IS LYING HERE.,THERE IS A BOTTLE OF RARE SP
ICES LYING HERE.
110 DATATHERE IS A JEWEL ENCRUSTED DAGGER IN HERE.,A PRICELESS F
IGURINE IS SITTING ON SOME HAY.,THERE IS AN OLD OIL LAMP HERE.,A
N OLD BRASS KEY IS SITTING HERE.,THERE IS A WORTHLESS LOOKING RI
NG HERE.,AN OLD BLACK ROD IS SITTING HERE.
120 DATATHERE'S AN ANCIENT LOOKING STAFF LYING HERE.,THERE'S A P

Listing 7 continues

ACKAGE OF INCENSE LYING HERE.,THERE'S A BALE OF HAY HERE.,A PACK
AG~ OF KHAFT CHEESE IS LYING HERE.,THERE IS A NOISY LITTLE MOUSE

HERE.,THEREIS A BOX OF MATCHES LYING HERE.
13~ DATATHERE'S AN EMPTY BOTTLE HERE.,THERE'S A BROWNISH BOTTLE
OF WATER HERE.,AN EMERALD EYE SITS ON TOP OF THE IDOL.,THERE IS
A KNIFE WIELDING GNOME IN THE ROOM WITH YOU.,THERE ARE RARE SPIC
ES SITTING ON THE GROUND.
14~ DATAAN ANGRY WIZARD WITH A PLATINUM CHAIN IS IN THE ROOM WIT
H YOU.,A GIANT SNAKE IS JEALOUSLY GUARDING A GOLDEN APPLE.,THERE

IS A LARGE CRYSTAL BALL ON THE GROUND.,A PRICELESS FIGURINE STA
NDS ON TOP OF THE TABLE.
145 DATATHE WINDOW IS OPEN.,THE WINDOW IS CLOSED.,THERE IS AN OP
EN PANEL NORTH.
150 DATALARGE DIAMOND, EMERALD EYE,PLATINUM CHAIN,GOLDEN APPLE,ST
RING OF PEARLS,BOTTLE OF SPICES,JEWELED DAGGER, PRICELESS FIGURIN
E,OIL LAMP,BRASS KEY,RING,BLACK ROD,WOODEN STAFF,INCENSE,HAY,KRA
FT CHEESE, NOISY MOUSE
160 DATAMATCHES,EMPTY BOTTLE,BOTTLE OF WATER
170 DATA38,0,0,0,0,~,15,0,2,2,49,21,42,58,47,57,69,6,24,0,52,~,2

8,61,54,32,63,65,0

Program Listing 8

5 OPEN"Rn,l,"SFARESp:~n

10 FIELD1,255ASR$
15 FORX=lT0102:READRE$:LSETR$=RE$:PUTl:NEXT:CLOSEl
100 DATATHERE IS NO WAY TO GO IN THAT DIRECTION.,I DONIT UNDERST
AND.,OK.,I DON'T SEE IT HERE.,YOUIRE NOT CARRYING IT.,NOTHING HA
PPENS.,YOUIRE ALREADY CARRYING ITl,IN A BLAZE OF GLORY YOU FIND
YOURSELF IN A LAND FAR AWAY.,IT'S TOO HEAVY FOR YOU TO TAKE.
110 DATAOUCHI EVERY BONE IN YOUR 'FOOT JUST BROKE.,EECHI YOUR HAN
DS JUST TURNED INTO A BLOODY MESS.,YOU DON'T HAVE ANY MATCHES.,Y
OU CANNOT LIGHT AN EMPTY OIL LAMP.,YOU HAVE NO KEYS.
120 DATATHERE IS NOT ENOUGH LIGHT TO SEE AROUND YOU.,YOU HAD BET
TER HURRY. TIME IS RUNNING OUT.,YOUIRE LAMP IS GETTING DIM.,THE
MOUSE ,IS FRIGHTENED BY YOU.,THE ONLY THING EDIBLE HERE IS YOUl,T
HE MOUSE WAS USED FOR CARCINOGENIC TESTING. THE SNAKE IS DEAD.
130 DATATHE SNAKE SEVERS YOUR HAND. YOU HAVE BEEN POISONED.,THE
RING GLOWS BKIGHTLY. A LIGHTNING BOLT STRIKES THE WIZARD.,THE GO
D IS INCENSED BY YOUR AUDACITY. WITH A BLINK OF AN EYE YOU FA
LL DEAD TO THE GROUND.,AN EMERALD EYE FALLS TO THE GROUND.
140 DATAA PLATINUM CHAIN LIES BEFORE YOU.,A GOLDEN APPLE HANGS B
Y AN APPLE TREE.,YOU CAN1T CROSS THE RIVER.,HOLY MOSES! THE RIVE
R JUST SPLIT IN TWOl A DRY PATH LEADS TO THE OTHER SIDE.,A LO
UD NOISE SORROUNDS YOU AS THE RIVER CLOSES.
150 DATAYOU DID NOT JUMP LONG ENOUGH. YOU FELL INTO THE RIVER.,A

SCHOOL OF PHYRANIAS DEVOURS YOU.,FISH FROM THE AMAZON.,FRODO LI
VES.,MERLIN WAS HERE., A CRYSTAL BRIDGE NOW SPANS THE CHASM1,THE

BRIDGE HAS JUST AS SUDDENLY DISAPPERAREDI
160 DATATHE GHEAT ALMAZAR BIDIS YOU WELL. THOUGH YOU WILL ENCOUN
TER MANYTRIALS HE SHALL PROVIDE FOR YOU. HE THAT IS BOTH WATER A
ND FLAMESHALL SEND YOU A GIFT TO AID YOU IN YOUR QUEST. THUS SAY
ETH ALMAZAR 'LIVE AND YOU SHALL LIVE. I
170 DATA'AND SO IT CAME TO PAST THAT IN THE THIRD DAY OF THE SEV
ENTH MONTH OF THE TWENTY-FIRST YEAR A GREAT EVENT HAPPENED. T

Li!iliI1R 8 c()mi"ues



MISOSYS MISOSYS MISOSYS MISOSYS MISOSYS MISOSYSMISOSYS MISOSYS MISOSYS MISOSYS MISOSYS MISOSYS ;:
w ~

~ l[J [Jmllllilfl( EIlFIS-llJ g
o <
~ The -LC· Ca.piler provides a EDAS. Version IV is the most U)

::! substantial subset of the C fantastic absolute address s:
en prograrrrning language with: assembler. bar none! It has: -
> 0 Integer subset of C; has 0 Assemble to disk or memory ~
en access to floating point from multiple source files en
~ ROM routines via functions MISOSYSMISOSYSMISOSYSMISOSYSMISOSYS nestable to FIVE levels.-<
- 0 All statements supported en s: 0 Assemble conditional code (/)
:! except: SWITCH-CASE, GOlD. > LDOS,Version5.1 istheUltimateinOperating - with IF, IFLT. IFEQ. IFGT, !;
~ TYPEDEF, STRUCT. UNION. ~ Systems for the TRS-80 Models I and Ill. ~ IFOEF, IFNDEF. IFREF to 16 ~
en 0 All operators except "->". en MISOSYS isyourEastCoast Headquarters UJ levels with IF-ELSE-ENDIF. en
~ ".". SIZEOf. (TYPENAME). i for LDOS, the documented system! Version Cii 0 Automatic search of SOURCE -<
_ 0 Standard I/O redirection en 5.1 is priced at $129.00 + $5.00 S&H per ~ subroutine libraries saved en
:!: wi th device independence. >- system. Deduct $3S if ordering both. - in ISAH-accessed structure ~

W,. 0 I npu t us i ng fGETS or GETS ~ ~ to resolve references 1eft iii
functions support JCL. en LUnQ r: , en d f' d ( . POS) 0

~ 0 Dynamic memory management. i ULl :J.. Cii a ~~e= l~::l ~~~~~re~upport ~
w_ 0 Sequential files open for: parameter substitution by W

READ '~I IE d APPEND SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW
~ ,om, an . position and by keyword. s:
en 0 LC Generates Z-8'" EOAS-IV ~lf\ -1Ii'E, t('I 0 Local labels in both MACRO Cii
>- source code as output. J" ..... expansions & PDS searches. 0
~ 0 Z-8~ "source" libraries in finally, user customized character sets for your 0 Supports +. -, *, I, .MOD. en
en ISAM-accessed PDS files. MX-80 Graftrax and MX-100 printers. With GRAphic .AND., .OR., .NOT.. .XOR. ~
- 0 CQI1l>act, one-line cOlllJiler Support Package you create character sets usable 0 Constants can be declared
:!: invocation for easy use. from any and all applications. Create character as base 2,8,10, & 16 or ~
~ 0 CQI1l>iled programs run on sets of single-width, double-width, & lZ-pitch, string, with more than one enO
en both Model [ and Model III using the GRASP character editor, AlTCHAR. GRASP value on a single line. en
o oINILIB accesses graphics comes supplied with 7 character sets. Print Mod3 0 IS-char labels including-<
~ and LDOS entry points. special characters on your Epson! Set MX options special chars: @.?, $. en
:!: 0 LC/LIB includes: FPRINTF. from your keyboard. Invoke underlining! Written a Extensive cross-reference s:
en PRINTF, ALLOC. FREE, SBRK, by K.A.Hessinger & S.A.Loomer. GRASP: SSS+$ZS&H utility & EQU generation. Uiiii and String functions. 0 Enter source in upper case 0
o 0 lC: The Mod IlIff version ('- /\ \ or lower case. line editor ~
en includes: lC/CHO. Le/LlB. VIS4' I:MasterCord.) has COPY, CHANGE. and M)VE en
i FP/LlB, IN/LIB. EDAS-IV. MISOSYS - Dept. MS ~ .x~ ,j 0 Pseudo-OPs LORG, COM. PAGE ~
en XREF. and mre than 2~0 P.O. Box 4848 . TITLE. SUBTTL. SPACE. -
> pages of documentation. Alexandria, VA 22303-0848 Model IIIII for LOOS: $1" ~
~ Requires 2-drive 48K lOOS. 703-960-2998 Model II for TRSOOS: S2H en
en Mod 1&3 for lOOS; Sl5.+S4S&H Dealer's Inquiry Invited ..... 123 Add $4 S&H + 4% VA tax. ~

iSASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSIW
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TECHNIQUE

Random Access
by Karl L. Townsend

J
oe Mulligan's tennis score is somewhere on
the HighNet Tennis Club's disk. Can you find
the score without reading the entire disk?

So you have just installed disks! Your
cassette player is tucked away in the top
of the closet, and with it those
15-minute waits for loads or saves.
Even better, with the disk's random ac
cess ability you can read any single
record-just jump into the middle of
the file and get it.

Get to Work!

The HighNet Tennis Club scores
now reside on a new disk. Joe Mul1i~

gao's score record needs to be updated.
That's easy-just pull it from the file
into memory, add the new score and
write it back out. But where is it? How
do you get the record when you don't
know where it is?

When the file was transferred from
cassette to disk, entries were in alpha-

'0

betical order by name. They should
still be in the same order. This means
Joe's data is somewhere near the mid
dle of the file. This isn't much help
the program is looking for a record
number to find the data.

Well, you could just set up a loop,
read each record in alphabetical order
until Joe's record is found, change it
and rewrite it.

Except for faster access from the
disk, this sounds suspiciously like se
quential operation used with a cassette.
The question remains: How do we find
a speci fie record in a random ac
cess file?

Strategies

Since the tennis file is sorted by
names in alphabetical order, several

possibilities exist. As in the sample, a
simple sequential read and compare
will work. It is the same procedure
used in any sequential file, but loses
much of the advantage of random ac
cess. (You can still write the record
randomly if you know where you want
to write.)

Also, it's time consuming. Using a
lOO-record file, a desired record might
be found anywhere from record I to
record 100. Therefore, our best case
(quickest find) is read one record. This
procedure is good for Andy Aaron,
but what about Sam Zwick? It looks
like the whole file will have to be read
to look at Sam's record. This is a worst
case (slowest find) of about 100 read/
compares. If we assume a random dis
tribution, we will have an average of 50
read/compares. Imagine if this file had
10,000 records-that means 5,000 read/
compares on the average!

A second approach is simply to list
the file with record numbers. Then we
just check the list for Joe Mulligan,
note the record number and get it. But
suppose the file is changed-a new
listing is required each time. This might
not be too bad with a small file, but
remember that IO,OOO-record file.

I use a manual filing system for file
folders. When I pull a file from the file

,Of----TRY NUMBER I AT 50----------~

'Of====~"'_'_"_";;;;;_;~~;_;:;___TRY NUMBER 3 AT 313 )
JOE MULLIGAN AT NUMBER 34

'0
____ TRy NUMBER 2 AT 25=========~/

W

°
Fig. I. Search Steps in the Halving Me/hod
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Program Listing

5' FILE SEARCH TEST PROGRAM - KARL L. TOWNSEND - 30 JUNE 1981
10 DEFINT A-Z: DIM G(15): RANDOM 'HOUSEKEEPING
20 R "" 1000 'SET FILE SIZE
30 FOR K = 1 TO 100 'SET ITERATION LOOP
40 S : RND(1000) 'GIVES RANDOM RECORD TO FIND
60 T = INT( (R/2)+.5) 'FIND MIDDLE OF FILE TO START
70 T2 = T 'SAVE HALVING RESULT
80 FOR I :z: 1 TO 15 'WOP CHECKING SELECTION TO FILE
85 Q = I 'SAVES LOOP CNT FOR NUMBER OF TRYS
90 T = INT({T/2)+.5) 'RE-HALVES FILE
100 LPRINT USING h""'R;T2; 'PRINT RECORD NUMBERS TRIED
110 IF T2 "" S THEN GOTO 151 'FIND IS MADE
120 IF T2 ) S THEN T2 = T2 - T ELSE T2 = T2 + T 'FIND PROPER F
LE HALF
140 NEXT I
151 LPRINT
160 G(Q) = G(Q) + 1 'ACCUMULATE COUNT OF FINDS
170 NEXT K 'GO BACK AND MAKE ANOTHER TEST
175 PRINT
180 FOR J = 1 TO 15
190 LPRINT G(J); 'PRINT SUMMARY OF FINDS
200 NEXT J
210 LPRINT
220 END

cabinet I always replace it in the very
front of the drawer. After a time, the
front of the drawer contains the folders
1 use most often and the least used
move to the back. Every once in a
while I remove those in the back and
place them in dead storage.

You can adapt this for the com
puter. Each time a record is accessed,
instead of replacing it where it was
found, add it at the end of the file. (It's
easier to add at the end than at the
front.) When you are looking for a
specific record, stan reading from the
end of the file. You should find it
sooner this way if there is any dif
ference in how often you access rec
ords. (The most often accessed will
migrate toward the end of the file.)

Your worst case remains the max-

Tries .'inds Binary'

1 102 1

2 1'99 2
3 392 4
4 820 8

5 1526 16
6 3210 32
7 6427 64
8 12633 128
9 25484 256
10 51017 512
II 103092 1024

12 198617 2048
13 202975

14 393506

Fig. 2. nl(> nl/mber of r(>adlcowpares /()
find (I random record;lI u/O'(XXJ.-recordjile.
Norice Ihe similarity 10 (J biflwy progre~ioll.

imum number of records in the file.
Average accesses required to find your
selected record is difficult to deter
mine. If there is a difference in how
often an individual record is accessed,
it should be less than 50 in a 100-record
file. However, if there is no difference
in frequency of record use, the average
can approach the worst-case condition
as those requiring nexl access gravitate
to the front of the file (last to be read).
Ir file size grows with each read/write
and the file eventually requires purg
ing, it looks like this approach is
loaded with too many problems to be
practical.

Let's take another look at the se
quential read/compare previously
discussed. The major problem is the
number of rcads required to find an en
try. If we could reduce these numbers,
a read/compare still might be the way
to go.

Instead of reading from the start of
the file, why not start in the middle?
Since the file is arranged alphabeti
cally, we can simply read backward or
forward from the center depending on
whether the compare is greater or less
than the record being sought. Our
worst case will now be one-half the file,
or 50 read/compares for our lOO-rec
ord file. The average will decrease
from 50 to 25, a 2-1 gain. This is bet
tcr, bUI maybe we can carry the idea
further.

Suppose, instead of starting to read
sequentially when we make our com
pare on the middle record, we go to the
middle of that hal f the record is in. A
read/compare here tells which quarter
of the file the record is in. We are now
down to a maximum of 25 records to

read. Actually, we can continue halv
ing each remainder until we find the
record. Confused? Take a look at the
illustration in Fig. I.

In this alphabetically sorted file of
100 records, we are looking for Joe
Mulligan, whose data is in record
number 34. Of course, we don't know
this number or we could simply call the
record by number.

Reading record number 50 and com
paring the name found there with
Mulligan, we find we are too far into
the file; Joe's record must be in the
first half. We now read record 25 and
compare. This time we find we are too
early in the file and that Mulligan must
be in the second quarter (record 26 to
49). Again, we go to the center of the
section (in this case, record number
38). We are now too far into the file
and must move back. Keep halving the
area and looking at the center record of
each half and eventually we will find
the record sought.

What do we save? I made tests on a
file of 10,000 records. One million
iterations were run of random selec
tions from this file with rather in
teresting results. In every case the
desired record was found by the four
teenth read-and this on a 10,000
record file! Compare this worst case of
14 with the 50 average reads required
on a 100-record file using straight se
quential methods.

Typically a find was made by 12 or
13 reads. Smaller files require fewer
reads (100 records use up to seven
reads) but as you can see, you \\'ill not
save much nor will large files require
many more reads.

For the statisticians in the group,
Fig. 2 shows the results of the one
million test runs. Note the number of
finds made in each read and compare it
to the finds preceding and following.
Each time a read is made, the file re
maining is cut in half and the number
of finds appears to double.

Like to make this test yourself? The
program listing demonstrates this
search method. R defines the file size
(in this case, 1,000 records). The pro
gram will loop through 100 successive
finds of randomly selected records. A
count of the tries in each test is saved in
array G, printed at the conclusion of
the run. You can change the file size by·
setting R to different values and the
number of iterations by changing the
loop value for K in line 100. Don't try a
million unless you have a lot of time.
Of course, change the LPRINTs to
Prints if you have no printer. Type it in
and give it a try.•
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UTILITY

Auto-DiaI/Auto-Answer
by Alan Moyer

D
o you ever wish that your computer could
automatically dial and answer your phone?
With this addition to your modem, it can.

When I boughI my modem, I wanted
it to have an aUlo-dial/auto-answer fea
ture. But since I couldn'l juslify the extra
expense, I settled for a basic modem-a
Novation D-Cat (direct-connecl). After
working with the D-Cat for a while, I
decided 10 build an interface that would
add the auto-dial/auto-answer feature.
I wanted my interface to be:
• easy to design and build,
• independent from thc tclephonc
line's power so it wouldn't interfere
with normal phone operation,
• designed to be plugged into Ihe ex
pansion bus of my computer. and
• inexpensive.

Figure I shows the interface I de
signed. It consists of six integrated cir
cuits, two 12-volt relays, two diodes,
two resistors, and one magnetic reed
switch, all available from Radio Shack.

The integrated circuits ICI, IC2, and
IC3 operate Z80 I/O P0rl number 254
(FE hex) 10 allow Ihe computer 10 read
and write to that port. When this port is
read from, the gales in IC4 are opened
so the ring-detect signal and the hook
sense signal can pass through. IC5 is a
nip-nop thai selS Ihe phone either on
hook or off-hook, and operates the
dialing circuit. Being a flip-flop, once it
is set on or off, it stays there uIllil the
state is deliberately altered. All the sig
nals from the compuler are standard
from the expansion bus.

This is not a fancy circuit, and it is
similar 10 one shown in the TRS-80
Technical Reference Manual, page 89,
which I used as a guide.

This interface circuit hooks to the in
ternal cireuil block of the phone as
shown in Fig. 2. Except where noted, all

connections are made directly to the ter
minals. Lines C and J require that the
existing wires from the terminal block
be removed and hooked direclly to
these lines. In effect, relay I parallels the
internal switches inside the phone. Re
lay 2 is connected in series with the in·
lernal dialing circuit. It is currcI1l1y
hooked up to a touch-lOne phone, but
uses normal pulse dialing. Because of
this arrangement, this method of dial
ing and hook control does not require
power from the phone.

To make the modem detect a ringing
phone, I taped a magnelic reed switch to
Ihe side of the phone's ringer coil.
When the ringer coil rings the bell, the
switch closes with it. Although it does
cycle on and off with the coil's magnetic
field, the first closing of Ihe switch is all

The Key Box
Model I
32K RAM
Disk Basic
I Disk Drive, RS-232, modem,
LDOS
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Program Listing 1

TO LEN(A$)
= 10 THEN PRINT 0; :ELSE PRINT NUM(X);
TO NUM(X)
IToggle line open

TO 10: NEXT Z
IToggle line on

TO 10: NEXT Z

Alan Moyer lives al 933 San Angelo
Drive, Hail/ii/on, OH 45013.

and the phone still rings and operates
normally. With other direct-connect
modems, like the RS Modem 1, you'll
have to decide how to arrange the
phone and the modem. The phone must
be able to ring with the modem active,
and the phone must be physically on
hook, if only by the tape method.

To avoid legal problems, do not
make connections directly to the tele
phone company's property when build
ing this interface-make connections to
your own phone. The altered phone
should then be used through a phone
coupler, available from your phone
company.•

1~ 1**********************************************************
20 1** DIALER/BAS **
30 1** **
40 1** This program dials the phone after obtaining the **
50 1** desired phone number from a menu. **
60 1**********************************************************
70 DEFINT A-Z: DIM NUM(20): XY = 7
80 FOR XX = 1 TO XY: READ PN$(XX): READ HN$(XX): NEXT XX
90 DATA "7718851","HBBS","8637681","XBBS","6712753","APPLE (PMS)
","1234567","TSO ","5790908","MICRONET","7918208","CINTUG","5314
588","Bam-Bam"
100 CLS: P0=254
110 OUT P0,3 Iput the phone on the hook
120 IF INP(PO%) AND 2 <> 2 THEN PRINT "phone not put ON HOOK ••• r
etrying": LPRINT "Phone ON HOOK error at "TIME$: GOTO 110
130 PRINT "Phone placed ON HOOK at " TIME$
140 PRINT: FOR XX = 1 TO XY: PRINT XX ") " HN$(XX): NEXT XX
150 PRINT " $ ) TO EXIT"
160 PRINT "** YOUR CHOICE •••• "
170 A$ = INKEY$: IF A$ = "" THEN 170
180 IF A$ = "$" THEN CMD"S"
190 XX = INSTR("1234567",A$): IF XX = 0 THEN 170
200 A$ = PN$(XX): PRINT: PRINT "CALLING: " HN$(XX) " @ " RIGHT$(
TIME$,8)
210 OUT P0,2 IPhone OFF HOOK
220 A = INP(P0) AND 2: IF A <> 0 THEN PRINT "Phone NOT OFF HOOK.
..retrying": LPRINT "Phone NOT OFF HOOK ••• ERROR @ " TIME$ " ••• re
trying": GOTO 210
230 FOR Z = 1 TO 100: NEXT Z IWait for dial tone
240 FOR X = 1 TO LEN(A$)
250 NUM(X) = ASCIMID$(A$,X,l» - 48
260 IF NUM(X) = 0 THEN NUM(X) = 10
270 NEXT X
280 FOR X = 1
290 IF NUM(X)
300 FOR Y = 1
310 OUT P0,0
320 FOR Z = 1
330 OUT P0,2
340 FOR Z = 1
350 NEXT Y
360 FOR Z = 1 TO 100: NEXT Z IWait between numbers
370 NEXT X
380 PRINT: PRINT "Waiting for answer"
390 A = VAL(RIGHT$(TIME$,2»: IF A > 29 THEN A = A - 30 ELSE A =

A + 30
400 IF INKEY$=" " THEN 430 'Abort if a key is pressed
410 C = INP(&HE8) AND 32: IF C = 0 THEN PRINT: PRINT "ON LINE •••
Connection established •• ": END
420 B = VAL(RIGHT$(TIME$,2»: PRINT@896, A~ B;: IF B <> A THEN 4
00 ELSE PRINT
430 OUT P0,3 'Put phone back onto hook
440 IF INP(P0) AND 2 <> 2 THEN PRINT "NOT able to put phone ON H
OOK ••• retrying": LPRINT "NOT able to put phone ON HOOK at " TIME
$ " •••• retrying": GOTO 430
450 PRINT: PRINT "Connection NOT ESTABLISHED •••• Press <ENTER> to
continue-••• " ~: INPUT A$: RUN

ing the phone. As in most residences
where only one phone line is present,
this program will answer the phone ac
cording to a predetermined ringing se
quence. If the phone rings only once
and then rings again within 30 seconds,
the computer answers the phone. The
computer ignores the phone when it de
tects two rings in a row, as in typical
phone calls.

This circuit works equally well with
acoustic modems. If you have an acous
tic modem, you can simply keep the
handset in the modem, tape the hook
buttons to the phone, and control the
phone from the computer. My D-Cat
hooks between the phone and handset,
so I can leave the modem in the data
mode, leave the handset in the cradle,

! - Bit one, dialer.
I = no pulse (power-up
condition).
() = pulse line.

!- Bit one, hook sense.
I =on hook (power~up

condition).
o=off hook.

And accordingly, Basic's command
OUT 254,A using the following bit pat
tern operates the phone.

0000 0000

!-Bit zero, ring detect.
1 = no ring (power-up
condition).
0= ring.

0000 0000

Listing I is the program I use to dial
the phone. The program can be modi
fied to add and display phone numbers.
It operates the circuit by looping
through a series of opening and closing
the dialing relay to pulse the phone line.

Listing 2 is a modification of the first
program. It dials a phone number at a
predetermined time.

Program Listing 3 detects a ringing
phone and answers it. When your com
puter answers the phone to communi
cate with another computer or terminal,
it acts as a host, and you must have soft
ware that allows it to be used by another
eomputer. Radio Shack has an RS-232
Communications Software package
that performs adequately. I use LDOS
as my main operating system and use
the LDOS recommended host ar
rangement.

Program Listing 4 shows an LDOS
JCL file that sets up the RS-232 driver
and allows the computer to act as a host.

When running Program Listing 3,
the computer answers the phone on the
first ring. Several program lines check
the time between responses and reset the
phone after a period of no aetivity.

Listing 5 is a variation of Listing 3. I
call it the ring-back method of answer-

!-Bit zero, hook control.
I =on hook (power-up
condition).
O=offhook.

Software

With the circuit using Z80 port FE
hex (254 decimal) to access the device,
Basic's command A = INP(254) will
return A with the following bit infor
mation:

we need to use, so it need not be altered.
In addition, this idea met all my goals
for an interface.
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Program Listing 2
190 FOR X = 1 TO LEN(A$)
200 NUM(X) = ASC{MID${A$,X,l» - 48
210 IF NUM(X) = 0 THEN NUM(X) = 10
220 NEXT X
230 FOR X = 1 TO LEN(A$)
240 PRINT NUM(X);
250 FOR Y = 1 TO NUM(X)
260 OUT P0,0 'Toggle line open
270 FOR Z = 1 TO 10: NEXT Z
280 OUT P0,2 'Toggle line closed
290 FOR Z = 1 TO 10: NEXT Z
300 NEXT Y
310 FOR Z = 1 TO 100: NEXT Z 'wait between numbers
320 NEXT X
330 PRINT: PRINT "waiting for answer"
340 A = VAL(RIGHT$(TIME$,2»: IF A > 29 THEN A = A - 30 ELSE A

A + 30
3508 = VAL{RIGHT$(TIME$,2»: PRINT@256, A; B;: IF B <> A THEN 3
50 ELSE PRINT
360 XX = 0: OUT P0,3 'Put phone back onto hook
370 IF INP(P0) AND 2 <> 2 THEN XX = XX + 1 :PRINT "NOT able to p
ut phone ON HOOK ••• retrying": LPRINT "NOT able to put phone ON H
OOK at " TIME$ " •••• re trying": IF XX < 10 THEN GOTO 360 ELSE END

380 RUN "RINGBACK/BAS

"Phone not put
at " TIME$ : I

the hook
+ 1: PRINT
HOOK error

10 '**********************************************************
20 '** CAL L A LAN / BAS **
30 '.. **
40 ,*. This program dials a number at a predetermined time. **
50 1** After thirty seconds, it puts the phone back on hook **
60 ' •••••• *.*.*****•••••*.*•• **••*********.*••••*.***** ••*****
70 DIM NUM(20)
80 CLS
90 P0 = 254
100 XX = 0: OUT P0,3 'Put the phone on
110 IF INP(P0) AND 2 <> 2 THEN XX = XX

ON HDDK ••• retrying": LPRINT "Phone ON
F XX < 10 THEN GaTO 100 ELSE END
120 PRINT "Phone placed ON HOOK at n TIME$
130 IF RIGHT$(TIME$,8} = "07:30:00" THEN GOTO 140 ELSE 130
140 A$ = "xxxxxxx" 'Phone number goes here
150 PRINT "Calling ALAN at work at n TIMES
160 XX = 0: OUT P0,2 'Phone orr HOOK
170 A = INP(P0) AND 2: IF A <> 0 THEN XX = xx + 1: PRINT "Phone
NOT OFF HOOK ••• retrying": LPRINT "Phone NOT OFF HOOK ••• ERROR @ "

TIME$ " ••• retrying": IF xx < 10 THEN GOTO 170 ELSE END
180 FOR Z = 1 TO 100: NEXT Z 'Wait for dial tone

'"o
'"•
~
;:
o·
?
:t>
~

~
~.

~

~

'"C2
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Program Listing 3

10 ,*********************************************************
20 '** A N S W E R / BAS **
30 '** **
40 '** This supervisory routine will monitor the phone **
50 1** line for a ringing phone. **
60 '********************************************************
70 CMDnB", "OFF" 'Disable the BREAK key in LDOS
80 DEFINT A-Z
90 TRUE = -1
100 FALSE = 0
110 P0 = 254
120 DEF FN XC${A$) = CHR$({223} AND ASC(A$» 'Lower to upper co
nv.
130 CLS: PRINT "** Phone silent **"
140 C = INP(P0) AND 1
150 IF (VAL(MID$(TIME$,10,2» < 8) AND (C = 1) THEN 140
160 IF (VAL(MID$(TIME$,10,2» = 8) THEN PRINT "****** TIMED OUT
@ n TIME$ " ******": CMD"B","ON n: CMD"S" 'Abort at 8 o'clock
170 XX = 0: OUT P0,2 'Take phone off the hook
180 D = INP(P0) AND 2: IF D <> 0 THEN XX = XX + 1: LPRINT "Phone

NOT OFF HOOK ••• @ " TIME$ ..... retrying": IF XX < 10 THEN GOTO 18
o ELSE END
190 IWait for a key to verify hook up
200 PRINT "Press any key •••• "
210 A = VAL(RIGHT$(TIME$,2»: IF A <= 29 THEN A = A + 30 ELSE A
= A - 30
220 A$ = INKEY$: IF A$ <> n" THEN 240
230 B = VAL(RIGHT$(TIME$,2»: IF B = A THEN RUN ELSE 220
240 PRINT "Connection established ••• ": PRINT
250 PRINT "Welcome ••• "

260 PRINT" Logged on at " RIGHT$(TIME$,8) " on " LEFT$(TIME$,8
)
270 T=0
280 PRINT: PRINT "ENTER your password"
290 INPUT A$: IF LEN(A$) = 0 THEN 330
300 FOR X = 1 TO LEN(A$)
310 MID$(A$,X,l) = FN XC$(MID$(A$,X,l»
320 NEXT X
330 T = T + 1: IF T = 5 THEN 380
340 IF A$ <> "HOWDY" THEN PRINT CHR$(7) "** Password NOT matched

**": GOTO 340
350 PRINT "***»> PASSWORD MATCHED «<***n
360 PRINT "Welcome on board, the system is yours"
370 CMD"B","ON": CMDnS"
380 PRINT "**SORRY** but you blew the password entry 5 times in
a row"
390 PRINT "bye-bye": OUT P0,3: RUN
400 A = VAL(RIGHT$(TIME$,2»: IF A <= 29 THEN A = A + 30 ELSE A
= A - 30
410 CLS: PRINT "** waiting 30 seconds to purge this call **"
420 B = VAL(RIGHT$(TIME$,2»: IF B <> A THEN 420 ELSE 130

.********** HOST/JCL **********

.Install the RS-232-C driver
SET *CL RS232R
.Set up the I/O links for remote operation
LINK *KI *CL
LINK *DO *CL

Program Listing 4
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PrORrom Listing 5

10 '.-._-_._-_. __ ._••• _. __ .-.--_._------*---_._.._-*-_._-. __ .
20 ''* '* R I N G B A C K * '*
30 '** *-40 '** This supervisory routine will monitor the phone ft_
50 '** line for a ringing phone. If a second ring is ft_
60 '** detected, the system is reset. If there is no *-
70 ,*. second ring, the computer will answer the phone w_
80 ,*- if the bell rings again within thirty seconds. --
9e1 '** Otherwise the system is again reset. w_
100 '** Version 1.0 by Alan R. Moyer 09/10/81 w_
110 '******************************************************-
120 CMD"B","OFF"

'Disable BREAK in LD05
130 DEFINT A-Z
140 TRUE = -1

150 FALSE = 0
160 P0 :: 254
170 DEF FN XC$(A$) :: CHR$«223) AND ASC(A$» 'Lower to Upper co
nv
180 CLS: PRINT "** Phone silent **"
190 C :: INP(P0) AND 1: IF C ~ 1 THEN 190
200 PRINT "1st ring detected"
210 A :: VAL(RIGHT$(TIME$,2») 'Start countdown
220 PRINT "Waiting between the rings"
230 IF A (= 55 THEN A = A + 4 ELSE A :: A-56 'We'll wait 4 sec
onds between the rings
2408 E: VAL(RIGHT$(TIME$,2»): PRINT 8: PRINT CHR$(27);: IF 8 <>
A THEN 240
250 A :: VAL(RIGHT$(TIME$,2»): IF A (m 55 THEN A = A + 4 ELSE A ::
A-56 'We'll wait 4 seconds for the second ring

260 PRINT "waiting to see if there is a second ring"
270 S • VAL(RIGHT$(TIME$,2»: PRINT S, PRINT CHR$(27):
280 C :: INP(P0) AND 1: IF C .. 0 THEN PRINT "2nd ring detected, i
gnoring this call": GOTO 570 'Go wait, this is not our call
290 IF B = A THEN PRINT "No second ring, next call will be answe
red" ELSE 270
300 A :: VAL(RIGHT$(TIME$,2») :FOR Z-0 TO 720: NEXT 'We'll wait
60 seconds for the second call
310 C :: INP(P0) AND 1: IF C - 0 THEN PRINT "2nd call recieved •••
answering ••• ": GOTO 340
320 B = VAL(RIGHT$(TIME$,2): PRINT B: PRINT CHR$(27);: IF 8 <>
A THEN 310
330 PRINT "Timed out, no 2nd call recieved •... resetting ••• ": GOT
o 180
340 XX :: 0
350 OUT PO,2
360 PRINT "Press any key •.. "
370 A:: VAL(RIGHT$(TIME$,2): IF A <= 29 THEN A = A + 30 ELSE A
= A - 30
380 A$ :: INKEY$: IF A$ <> "" THEN 400
390 8:: VAL(RIGHT$(TIME$,2): IF 8 ~ A THEN RUN ELSE 380
400 PRINT "Connection established •.• ": PRINT
410 PRINT "Welcome ••• "
420 PRINT" Logged on at " RIGHT$(TIME$,B) 11 on II LEFT$(TIME$,8
)
430 T = 0
440 PRINT: PRINT "ENTER your password"
450 INPUT A$: IF LEN(A$) = 0 THEN 490
460 FOR X = 1 TO LEN(A$)
470 MID$(A$,x,l) - FN XC$(MID$(A$,x,ll)
480 NEXT X
490 T = T + 1: IF T (0 5 THEN 550
500 IF A$ (> "HOWDY" THEN PRINT CHR$(7) "** Password NOT matched
**": GOTO 440
510 PRINT "***»> PASSWORD MATCHED «<***"
520 CMD"8", "ON" 'Turn BREAK back on
530 PRINT "Welcome on board, the system is yours"
540 END
550 PRINT "**SORRY** but you blew the password entry 5 times in
a row"
560 PRINT "bye-bye": OUT P0,3: RUN
570 A = VAL(RIGHT$(TIME$,2): IF A (:: 29 THEN A = A + 30 ELSE A
= A - 30
580 PRINT "** Waiting 30 seconds to purge this call **"
590 8 = VAL(RIGHT$(TIME$,2»): IF B <> A THEN 590 ELSE 180
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"NO YOURE NOT SEEING THINGS, THATS FOUR INTERNAL DRIVES IN
A MODEL Ill, WITH UP TO 4 MEG. DISK STORAGE AVAILABLE NOW,

ONLY FROM DlSPLAYEO VIDEO!!"

~«-t\(~"" DISPLAYED VIDEO IS DRIVING DOWN {Ol/;~tv
\5'~ PRICES ON DISKS! 7CI:'0.'

DISPLAYED VIDEO is now offerinQ TRS-80' MODEL III with TANDON disk drives, one of the most reliable
disk drive systems on the market, for INCREDIBLY low prices,
MODEL III with 48K, dual 40 track double density disk drives, complete systems with TRSDOS and ONE BOX
OF DISKETTES

PLUG IT IN AND GO"" , $1,749.00
MODEL III with 48K, dual 40/40 track double density disk drives, complete systems with NEWDOS 80 and ONE
BOX OF DISKETTES

PLUG IT IN AND GO $2,149.00
MODEL III with 48K, dual 80 track double density disk drives, complete systems with NEWDOS 80 and ONE
BOX OF DISKETTES

PLUG IT IN AND GO $2,149.00
MODEL III with 48K, dual 80/80 track double density disk drives, complete systems with NEWDOS 80 and ONE
BOX OF DISKETTES

PLUG IT IN AND GO $2,449.00
MODEL III with 48K, four 40 track double density intemal disk drives, complete systems with TRSDOS and ONE BOX OF

DISKETTES PLUG IT IN AND GO.... $2,399.00
MODEL ill with 48K, four internal drives of any configuration available to achieve up to 4 meg of disk storage •......... CALL

MODEL III Internal Drive Kit. Includes controller board, dual drive mounting bracket,
dual power supply, all hardware cables and connectors (gold plated) _ .. $329.00
MODEL 16 w/1 drive....$4,450.00.........w/2 drives.. _., .........$4.850.00

IMMEDIATE DELIVERY
120 Days Parts and Labor Warranty

0 , DEALER INQUIRIES INVITED

,, 'S ~ t-<A, Yf 0 ii Free Shipping in the Us.
~.....;;;: " 1, " ;- -. 48 Contiguous States

0.......\'::::;;"-::-:'" ' - - ;;a
~'OE0 -, \,

d ' ~("l'I' ,
Radio Shack AuthQH\Zed Oealership at:

111 Marsh~il-Street:I;itchfi'eld,Michigan 49252 #P142
~.. -_. ,: .. , . ...~ $

To Order: Call (313) 426·5086'pr, (313) 482-4424 or (517) 542-3280 or write DISPLAYED VIDEO,
'886'Ecorse Road, Ypsilanti, Michigan 48197

•TRS·80 is a trademark of the Tandy Corporation Y" 62 Prices subject to change without notice

Visit Our Two
RETAil lOCATIONS,
886 Ecorse Rd_, Ypsilanti, MI 48197
(313) 4265086/(313) 4824424
111 Marshall St., Litchfield, MI 49252
(517) 542-3280
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DISPLAYED VIDEO IS DRIVING DOWN
PRICES ON DISKS!

With Gold Plated Connectors

NEWDOS 80 $115.00 MODEL I or III
Bare Drives & Cases Available UJX>n Request

DV'S 5 MEG. HARD DISK

$1949.00
ATHANA DISKETTS

$26.95
100 Percent Certified W/Own Hub Rings

DV'S COLOR COMPUTER FIRST DRIVE

$425.00
80 TRACK TEAC DISK DRIVE W/CASE & POWER SUPPLY

$275.00
40 TRACK TEAC DISK DRIVE W/CASE & POWER SUPPLY

$239.00
TEAC'S NEW 40 TRACK SLIMLINE W/CASE & POWER SUPPLY

$269.00
TWO DRIVE CABLE $23.99

EPSON PRICES
We're not going to make you call for prices.

Here they are in black and white!!

MX 80 (W/GRAPHTRAX) PLUS $459.00
MX80FT (W/GRAPHTRAX) PLUS $545.00
MX82FT (W/GRAPHTRAX) PLUS $555.00
MXIOO (W/GRAPHTRAX) PLUS $709.00

PRINTER CABLE $23.99
IMMEDIATE DELIVERY

180 Days Parts and Labor Warranty
DEALER INQUIRIES INVITED

Free Shipping in the U.S.
48 Contiguous States

We Carry A Full_Line of OKIDATA Printers

*~:;~y!~
"

Radio Shack Authorized Dealership at:
111 Marshall Street. Litchfield. Michigan 49252 #P142

To Order: Call (313) 426-5086 or (313) 482·4424 or (517) 542-3280 or write DISPLAYED VIDEO,
886 Ecorse Road. Ypsilanti, Michigan 48197

'TRS-80 is a trademark of the Tandy Corporation .... 62 Prices subject to change without notice

Stop In Our Two
Retail Locations:
886 Ecorse Rd., Ypsilanti, MI 48197
(313) 426-5086/(313) 4824424
or
111 Marshall Street,
Litchfield, MI 49252
(517) 542-3280



GAME

Fly Like an Eagle
by Ian Cohn

8 -----------------------------------------------------------

8 -----------------------------------------------------------

'.0 .... .. Modell
16K RAM
Cassette Basic

The Key Box

This program is a simulation of a sail
plane race, bUI neverrheless includes
most of Ihe elements of Ihe reallhing.

Sailplanes are fixed wing, motorless
aircrafI propelled by the earth's gravila
lional allraction. They are distinguished
from gliders by their ability to use up
currents in the atmosphere to maintain
heighI and travel long dislances. Mod
ern sailplanes are used in many coun
tries for races over 200 km and 500 km
distances. Often, speeds of 140 km per
hour or higher are achieved .

Sailplane races start with the sail
plane flying through a start gate. The
pilot flies toward the goal looking for
an upcurrent. A normal type of upcur
rent is a column of rising air called a
thermal. Thermals rise from ground
heated by the sun at a differenr rate
than the ground nearby .

When the pilol finds a sufficiently
strong thermal, he circles to gain alti
lude. Eventually the climb rate reduces
and the pilot straighlens out and nies
on. This cycle repeats until the pilot
gets close enough to the goal to glide to
the finish line without further circling.

A sailplane pilol relies to a great ex
tent on his· flight instruments (shown in
Table J). In addition to these, an in
strument called an audio variometer
can be used. The audio variometer
gives a series of beeps, with the fre
quency indicating the lifI's slrenglh .

In the simulator program, lines
890-1330 contain the sailplane flight

"

•..' '.

DVHTLIS
I 102 336 46 - 83

DVHTLIS
I 109 352 43 - 8

••
------------------------------------------- 1

'.." •
-- •------------ L. I - ,------ '--. ----------------------------

• I II

•

'.

• • •
I I' I •_1 L_._ .----------------------.

• • •
•------------------------------------------------,•.. .'.

CONVECTION HEIGHT = 8318 FEET
MACREADY SETTING = 1554 FPM

CONVECTION HEIGHT = 8515 FEET
MACREADY SETTING = 827 FPM

2

",
'.0.... ..

6

2

.'
I • • •6 ------- ------------- I - -. ----------------------------

• •• I •• •• • .. I

• •
• ',I I • • I4 - -----------1 1 • L_I _

" .'.

U
se this simulation of a sailplane race on
your Model I to learn the basics of the sport.
It'll show you the thrill of being in the air.

Figure 1
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DISCOUNT SOFTWARE FOR THE TRS-80

NEWDOS, DOSPLUS AND L DOS are three of the most advanced

operating systems ever available for the TRS·aO. After spending

thousands of dollars on your computer, why limit yourself by using an

inferior operating system?

$129

FARM and RANCH MANAGEMENT
BEEF PROj ECTION 520.00
BEEF RATION 515.00
DAIRY COW 515.00
FEED LOT Models I and III 535.00

Model II 5100.00
FARM RECORD 535.00
GOVERNMENT PROGRAM 515.00
GRAI STORAGE 515.00
LOAN 515.00
MACHINE COST 520.00
RECORD MANAGEMENT 515.00
ESTATE TAX 525.00
FEED FORMULATOR 535.00
PASTURE PROj ECTION $20.00

NEWDOS, DOSPLUS
ANd NOW

L DOS!!
YOUR CHOICE, ONLY EACH.

GAMES FOR THE COLOR COMPUTER

CHRISTMAS SPECIAL!!

RADIO SHACK SOFTWARE

"".OW"., OIQU'Ot"IIl" '00 1 ,OVl. '.00 " 1"''''''U''1 TAS_IIO "'0<1.' I ...

III _"••,,,, .~ ".0 '" " " _ 10 ,og "N" ••• IS 00 p.'
P'",,"" 1'_ , ,", "'" us I .~, OU ,•• 01>0 ,om, 0'0 on ,'
ono '" ".,._ ,. I~ 00 ,$0•• 1:10) ......'" \I ~. O.'.UloO 'S••• 'I~ ,

$175
$199

$24.95
$34.95

$SO
S15
S30
S30

$87.95
$lIS

$1OS
S7S

$24.95
149.95

$475
5375

'250-S350
'39'-$195

S7S...
$50

$185

'220
Disk SS9.95

Disk $24.95

Disk $14.95

Disk $19.95

LAZY WRITER
ALCOR PASCAL
MICRO CLINIC
CHEXTEXT MICROSOFT
LEVEL III BASIC
TYPING TUTOR
EDITOR ASSEMBLER +
ADVENTURE
MOO I FORTRAN
ALD.S.
MOO I BASIC COMPILER
MODI MuMATH
OLYMPIC DECATHLON
EDITOR ASSEMBLER (DiSk)
CPI M FORTRAN-SO
CP/M BASIC COMPilER
CP/M MuMATH-MuSIMP·80
CP/M COBOL COMPILER
CP/M BASIC-SO
BASIC COMPILER II
COBOL-SO MOD II
MISORT

ASPEN:
GRAMMATIK 11111
GRAMMATIK II

PICKLES & TROUT:
RANDOM HOUSE PROOF READER
CP/M FOR MODEL II
CP/M FOR MODEL 16

MISC:
BOOKKEEPER 11111

Cassette 149.95
MICAOSEABATILE

cassette $19.95
LIST: 1 (Telephone lis!)

CasseUe $9.95
COMPUTER BASEBALL

Cassetle $14.95

5131.00
5175.00
5175.00

522.00
539.95

5175.00
5175.00
5263.00
5170.00
5275.00
5375.00
5175.00
5275.00
5465.00

26-1591
26-1592
26-1594
26·1603
26-1705

26-4501
26·4502
26-4511
26-4512
26-4515
26-4531
26-4534
26-4602
2/'-4607

Order Today!!!!

Scnpslt DlCtlonary
Prof tie III Plus
Desktop Plan-60
Budget Mgmt
Advanced Slat AnalysIs

MODEL II
Cen Ledger 1 Disk
Inventory Mgmt. System
Mod II Vislcalc
Profile II
Profile II Plus
Mod II Scnpsit 2.0
Scnpslt Dictionary
Inventory Mod II
Order Entry ICS

534.95
524.95
$44.95
534.95
587.95
587.95

$138.00
5138.00
$175.00

581.95
569.95
587.95
587.95

5175.00
587.95
587.95

5175.00

26-1505
26-1506
26- '1507
26-1551
26-1552
26-1553
26-1554
26-1555
26·1556
2/,·1558
2/,-15/'2
2/,-15/'3
26-15&&
2/,-1569
26-1580
26· 1584
2/,-1590

MODEL I, III
Cassette Scnpsil
Cassette Portfolio
Stock Pack
Disk MailIng LIst
General Ledger I
Invenlory Cantrall
Accts. Payable
Accts Receivable
Disk Payroll
BUSiness Mailing List
Profile
Scnpslt
Vislcalc-Mod 1

Ylslcalc-Mod III
Project Manager
Checkwriter
Super Scnpslt

COSMIC DOGFIGHT, OFFENDER, PACKETMAN

GET ALL THREE OF OUR NEWEST

COLOR COMPUTER GAMES ON EITHER

DISK OR CASSETTE

DISK $~9°° CASSETTE

* * NEW RELEASES * *
COSMIC DOGFIGHT CASSETTE

DISK
OFFENDER CASSETTE

OTHER FAVORITES D_'_'K _
PACKETMAN CAS'ETTE

DISK
MOON LANDER CASSETTE

DISK
CASSETTE

CASSETTE



LiSlini( conlinues

100 GOTO 840 '

Table I. Flighl Iflsfrwnenls

Program Lis/ing. Sailplane SimulalOr

****

****

****

tion within For ... Next loops. This al
lows the audio variometer to continue
beeping while the computer waits for
keyboard input. While the computer
beeps, hold the appropriate key down

****

****

Shows time in minutes since start.
Shows air vcrtical speed in fcet per minute.
Gives dislance to goal in nautical milcs.

·GEORGE· flying?

keyboard entry routine

Ahimclcr- Gives height in feet (above ground in Ihis case).
Air Speed- Shows current speed in kllOlS.

Indicator
Clock
Air lift
Dislancc
Indicator
MacReady- Shows current setting of optimum speed·tO-ny indicalor.
Setting
Conveclion- Gives height at which thermal strcngth reduces to zero.

**** sound generator

****

**** locate sailplane on screen

**** is

**** update instrument panel

SAILPLANE SIMULATOR
by

IAN COHN

220 IF H>0 THEN SET(4+120*(1-D/DS) ,10+36*(1-H/8000»
230

240 PRINT@99,USING B$iO;ViH;TiL;
250 •

**** have we crashed or finished? ****

260 IF H<=0 GOTO 560 ELSE IF D=0 GOTO 570
270

280 IF M$="A· GOTO 760
290 '

**** look for and display keyboard data entry ****

170 N=(N+PI+.2/(D+l» [4:N=N-INT(N) :LB=(K+l/4j*(N-2/3)
:IF LB<0 THEN LB=LB/4

180 L=LB:IF H<K2 THEN L=H*L/K2
190 IF H>I-K2 THEN L=L*(I-H)/K2
200 IF L>LT GOSUB 150
210

150 Z=VARPTR(V$l :Y=PEEK(Z+1)+PEEK(Z+2l*X:Z=INT(Y/X) :POKEI6527,Z
:POKE16526,Y-Z*X:F=9+4*L:FC=INT(4E4/F) :DC=F/29:POKEY+6,FC/X
:POKEY+5,FC-INT(FC/X)*X:POKEY+3,DC/X:POKEY+2,DC-INT(DC/X)*X
:Z=USR(0) : RETURN

160 '
**** weather generator ****

120 PRINT@Z,C$;:FOR x1=0 TO X2:Z$=INKEY$:IF Z$<>"" THEN Xl=X2
:NEXT ELSE NEXT:IF C$=A$ THEN C$=F$ ELSE C$=A$

130 RETURN
140 '

300 X2 c 9:PRINT@l22,"? ·i:C$=A$:IF L<LT THEN x2=44
310 z=123:GOSUB 120:I$=Z$:IF 1$<>"" GOTO 330
320 IF L<LT GOTO 310 ELSE GOSUB 150:GOTO 310
330 PRINT@Z,I$;:IF 1$=·0· OR I$="d" GOTO 620
340 IF 1$="0" OR 1$="0· OR I$="C" OR I$="c" THEN E=0:GOTO 640
360 IF I$=E$ THEN V=E:GOTO 450
370 z=124:GOSUB 120:J$=Z$:IF J$<>"" GOTO 390
380 IF L<LT GOTO 370 ELSE GOSUB 150:GOTO 370
390 IF J$="E" OR J$=·e" THEN 300 ELSE PRINT@Z,J$;
400 Z=125:GOSUB 120:K$=Z$:IF K$<>"" GOTO 420
410 IF L<LT GOTO 400 ELSE GOSUB 150:GOTO 400
420 IF K$=-E- OR K$="e- PRINT@Z," -;:GOTO 370
430 PRINT@Z,K$;:V=VAL(I$+J$+K$)

110

rate in feet per minute divided by 100.
In this case, -05 means an estimate of
500 feet per minute for the next climb).
• The keyboard data-entry routine
(lines 290-430) uses the INKEY$ func-

manual. Lines 1340-1500 contain a
preflight check; this check establishes
the sailplane configuration, the race
task, and the start-gate speed and
height. The pilot aims to go through
the start gate close to the maximum al
lowed height (3,280 feet) and the sail
plane's maximum speed (130 knots).

Finally, a random number estab
lishes the atmosphere for the day and
the computer notes the pilot's name. If
A is the name, the autopilot (Gcorge),
flies the task.

After completing the preflight check,
the computer draws the sky and the in
strument panel (lines 1510-1570). The
sky is a graph of height versus distance
with height reference lines at 2,000
foot intervals up to 8,000 feet.

The computer launches the sailplane
and establishes the strength of the up
or down current for the next mile in the
weather-generator routine (lines J60
2(0). The weather generator reduces
the strength of the air lift/sink near the
ground and near the convection height.
The weather generator also ensures
that the air lift and sink are balanced.
The average air lift is twice as strong as
the air sink, but sink occurs twice as
often as lift. If the lift is above the
threshold value, the audio variometer
gives a beep.

The sailplane position is set on the
screen, and the instrument panel up
dates itself (lines 210-240). Now you
find out if you've crossed the finish
line (D =0) or landed before reaching
the goal (H<O), and whether George is
flying (lines 250-280).

The pilot now inputs his commands
for the next segment of the flight. His
options include:
• Fly straight at his selected speed.
You can achieve this by entering a
speed as a three-item number between
the stall speed (45 knots with water bal
last or 40 knots dry) and the maximum
permitted speed (130 knots)-for ex
ample, 067 for a speed of 67 knots.
• Circle for one minute. Select this by
entering 0 or C. The sailplane speed
reduces to 5 knots above the stall speed
when circling.
• Dump water ballast and circle, se
lected by entering D. The sailplane cir
cling sink rate is 140 feet per minute
when dry or 187 feet per minute with
ballast. Water ballast is dumped only if
the pilot is low and circling in weak lift.
• Select a pseudo-optimum (Mac
Ready) speed to fly straight for one
mile by entering a negative three-item
number-for example, -05. This rep
resents the pilot's estimate of his actual
climb rate in the next thermal (climb
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WE STOCK DISK DRIVES!
TEAC TANDON

BARE COMPLETE BARE COMPLETE
WITH POWER SUPPL Y & CABINET WITH POWER SUPPLY & CABINET

40 Track, Single S20i 40 Track, Single $239 40 Track, Single $209 40 Track, Single $239

40 Track, Double $289 40 Track, Double $340 40 Track, Double $269 40 Track, Double $319

BOTrack. Single $289 80 Track, Single $340 80 Track. Single $269 80 Track, Single $319

80 Track, Double $349 80 Track, Double $399 80 Track, Double $319 80 Track, Double 5369

We sell two brands of disk drives for theTRS-BO: the TEAC and the landon. The TEAC disk drive has a' year warranty. the landon
has a 90 day warranty. The TEAC uses a lead screw actuator, the landoo uses a split band type actuator. The track 10 track access
rale lor the landon is 5 milliseconds, as opposed to 25 milliseconds for the TEAC. The TRS-80 Model III requires a faster drive speed
than the Modell, therefore the Tandon works better with the Model III. With the stower drive speed requirements of the Model I, the
TEAC IS a more reliable drive. We have both 40 track and 80 track drives with either single or dual head. All drives are capable of
double density. These drives are available either bare or complete with power supply and cabinet. A cable is required to hook up the
drives. We have both two-drive and four-drive cables. All drives come with complete instructions for hooking up a system. TEACs
and Tandons can be intermixed with other drives on the same system.

DISK DRIVES
FOR TltE TRS-80 MODEL III

DRIVE 0 DRIVE 1
Single Side, 40 Track

Double Side, 40 Track

Single Side, 80 Track

Double Side, 80 Track

$595

$729

5729

$819

Single Side. 40 Track

Double Side, 80 Track

Single Side. 40 Track

Double Side, 80 Track

$219

5279

5279

5329

IBM
PERSONAL COMPUTER

DISK DRIVES

SINGLE SIDE, 40 TRACK

DOUBLE SIDE, 40 TRACK

$209

The disk drives we selilor the Model III are the Tandon drives.
DriyeO includes the controller board, power supply, cables and all
mounling hardware. Complete instructions are included for
installalion. It takes 30 minutes to an hour to install disk drives in
a Model II!. Nosoldering is required. TRSDOS operating system
is not included in this low price.

These drives are fully compatible with the IBM Personal Compu
ter. They can be used as the first or second drlye and come with
our exclusive 90 day warranty. DOS and Drive Adapters required.
Our disk drives adhere to the high quality standards that IBM
demands

16K LEVEL I

NOW ONLY $279

.ftIlU"II ,..

g.ClDCI .. a •••••• g
ga.IIII11C1C1.IIII··_a
!!!lDDIII.oaCl ••_.-

COLOR COMPUTERS
ALSO AVAILABLE:

16K OR HK EXTENDED BASIC
COLOR COMPUTER DISK DRIVES

CALL NOW FOR
SPECIAL PRICES



Listing continues

Lisling contmUfd

ssa

**** autopilot ••• *

until it registers and appears on the in
strument panel. This is not a problem
if the audio variometer is switched off.

The main flight-progress calcula
tions are carried out in lines 440-650.
The cruise flight routine at lines 530
and 540 increments the time according
to the selected speed, subtracts one
mile from the distance to go, and cal
culates the height at the end of the
one-mile segment based on the com
mencing height, the air lift/sink, the
sailplane sink rate at the selected speed,
and the speed change.

Line 620 dumps the water ballast,
and lines 640 and 650 calculate the cir
cling flight parameters. Set the speed to
five knots above the stall speed, adjust
the height, and increment the time by
one minute.

If the sailplane reaches the finish line
or lands prematurely, the flight's final
results are given (lines 560-6(0). A set
of commands is then available so
you can look at the scoreboard, call the
next pilot, and so on. The commands
routine is at lines 1620-1800. The com
mand H displays all the available
commands.

Lines 1820-1880 gencrate the score
board. The results are arranged from
best to worst by a simple bubble-sort
routine (lines 1900-(960). This sort is
slow when many pilots are racing but 1
leave to modifiers to implement a fast
er sort.

Another section of the simulator is
the optimum-speed generator (origin
ated by Dr. Paul MacReady). The op
timum speed needed to fly between
thermals depends on the climb rate the
pilot achieves in the next thermal.
Since the pilot never knows his exact
climb rate for the next ascent, he has to
estimate. In general, the higher the an
ticipated climb rate, the faster you fly
between climbs. Also, the heavier the
sink, the faster you fly. The routine
uses both these elements to calculate an
estimate of the optimum speed. If you
choose this option, the sailplane imme
diately flies the next mile at the calcu
lated speed.

The autopilot (lines 750-830) uses
the optimum-speed routine exclusively
to determine the flying speed. The phil
osophy behind the autopilot is that the
higher the sailplane goes, the faster it
flies, and the higher it is, the stronger
the lift should be before used for
climbing.

When the autopilot nears the finish
line, it varies the MacReady lift setting
to maintain constant glide slope to the
finish line. The autopilot algorithm is
not optimized, and although it pro-

•••••

****

••••

...""

•••• initialise constants and poke sound routine

."".* solve McReady equation

ssa

860 CLEAR999:DEFINTD,I,X:DIM NA$(99) ,0(99) ,V(99) ,T(99) ,H(99)
:X=256:X2:999:A$=CHR$(143) :E$:· ·:F$:CHR$(95) :V$:""
:PRINT:FOR 1=0 TO 32:READ Z:V$:V$+CHR$(Z) :NEXT

870 INPUT"Do you want to read the Flight Manual";Z$:IF LEFT$(Z$,
1) O"Y·

COTO 1330 ELSE COSUB 890:GOTO 1330

* SAILPLANE SIMULATOR •
• by •
• Ian Cohn *
****•••••••••••••• *••• ** •• ***••••••• ***.

760 J:6080*(D+2)/{H+L+U*U/30) :Ll:l/C/(3+I/9999) :IF J>Ll GOTO 800

770 V=(K-500/C/J)*(.4+.6·(1-l/D/0»
780 IF L>0 THEN V:V-L*(20/J+l/D)
790 GOTO 670
800 Z=20*W+H/10:IF L<230 AND L>130 AND H<K GOT0620
810 IF L>2 GOTQ 640
820 V=0-(1+H/10+2*L/D/D/D):IF v>-l OR H<K THEN V:-l
830 COTO 670
840 CLS:PRINT"

•••••••• *•••••••••••••••**.*** •• *••••• *

***. flight manual - first page **.*

890 CLS:PRINT"FLIGHT MANUAL":TAB(58) "Page l":PRINT
900 PRINT"This program simulates cross-country flight in a Sailp
lane. "

•••• dump water ballast •• *.

•••• McReady optimum speed ••••

•••• flight completion data ••••

•••• speed limiter "" •• ""

•••• increment flight parameters and BEEP if in lift ••••

670 IF M$<>"A" THEN V:100*V
680 IF V(-K2 THEN V:-K2
690 PRINT@84,USINC"'i""i-V;:Z:-V-L:C9:Z/2/Al:Z9:SQR(C9[4+4*{4*B
/3/Al) (3)
7aa Z7-IC9'C9+Z9)/2,ZS=-IC9'C9-Z9)/2,P2=Z7111/3)-ZSII1/3)

:P:SQR(P2) :IF 2<0 THEN P=-P
710 IF P>0 THEN V:{P+SQR(2·C9/P-P2)/2 ELSE VsVS
720 V=-V·(V>VS)-VS·(V<:VS)
730 IF M$:"A" THEN V:(V/2+U/D)/(1/2+1/D)
740 GOTO 510
7sa

530 T=T+60/V:S=Al·V·V·V+B/V:IF L>LT GOSUB 150
540 H:H+60·(L-S)/V+(U·U-V·V)/23:U:V:D:D-l:GOTO 170
550 '

•••• Beep if in lift

510 IF V<VS THEN V=VS ELSE IF V>130 THEN V=130
S2a

640 PRINT@84,· ";:V=VS+5:H=H+L-140*W/6+(U·U-V*V)/23:IFL>LTGOS
UB150
650 U=V:T-T+l:IF H<0 THEN GaTO 560 ELSE COTa 180
660

620 W=6:VS=40:E=0:Al:.34·C/W:B:9510""W/A
630 '

*"" •• circle and BEEP if in lift *"" ••

560 PRINT@32,"LANDED AT·;D;· MILES TO GO.·:V(NA)=NA/9999:GOTO
S9a
570 Z$:"ELAPSED TIME :, •••. , MIN. AVERAGE SPEED ="
580 V(NA)-111.2·DS/T+NA/999:PRINT@0,USINGZ$+""'.1 KPH. ·iT
:V(NA)

:PRINTUSING·FINISH HEIGHT :""1 FT. ·:H;
590 D(NA)=DS-O:T(NA)=T:H{NA):H:GOSUB 1900:PRINT"COMMAND?";
600 CC$:INKEY$:IF CC$:·· THEN 600 ELSE GOTO 1720
610 '

•••• circling option
450 E=V:IF v=0 GOTO 640
46a

490 IF v<0 GOTO 670 ELSE PRINT@84,· .;
saa

44a

470 IFL>LTGOSUB150
4sa
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duces a good average speed. it can be
beaten by a human pilot.

The last routine is the sound gener
ator at line 150. This is a modification
of Bill Barden's tone subroutine (80
Micro, April 1980). I've made the
sound generator relocatable and im
bedded it in a string so that no memory
needs to be reserved.

The sound output goes to the num
ber one cassette port 255, and can be
heard by connecting the microphone
cable to a small amplifier..

Lislin~ conlin/led

910 PRINT"The aim of the pilot is to fly to a goal, without"
920 PRINT"landing enroute, preferably in the shortest possible t
ime, "
930 PRINT"using the upcurrents (lift) and downcurrents (sink) in

the"
940 PRINT"simulated atmosphere to the best advantage. The pilot
may race"
950 PRINT"against other pilots or against the inbuilt autopilot
'GEORGE'.":PRINT
960 PRINT"In this program only the leftmost letter is required f
or any"
970 PRINT"alpha response, and defaults are provided.":PRINT

;PRINT:GOSUB 1590:IF G RETURN
98.

**** flight manual - second page ****

Lisring conrinues

1260 CLS:PRINT"PLIGHT MANUAL"iTAB(58) "Page 4
When entering a cruising speed or McReady setting, 'E' may be

used to ERASE the first 2 items if a mistake has been made.

1220 PRINT" negative estimate of the actual climb rate in the n
ext"
1230 PRINT" thermal in FPM/100. egi - 0 3 (3 items) for 300 PPM

1240 PRINT" -to repeat the last input, press the space Bar."
:GOSUB 1590:IF G RETURN

1250 '
**** flight manual - fourth page ****

'Yes' or 'No' (Default-Yes)"
Any speed between the minimum (40 k

Any name of less than 12 characters

or 45 kt.-wet) and 130 kt. (Default

Any height (Default-3280 ft.)"
Any integer distance (Default-50 n.

MANUAL";TAB(58) "Page 2"
initial data required is:-":PRINT

Y for sound, N for silence"
'Open', '15m.', or 'Std.' (Default-

sink rate, input '0' or 'C'. The Sailplane circling

the minimum speed and 130 kt. egi 0 7 5 (3 digits)

-to circle, preferably in air lift greater than the

is 140 FPM (dry) or 187 FPM (wet)."
-to dump water ballast and circle, input 'D'."
-to fly at the estimated best (McReady) speed, input

-to cruise for the next mile, input any speed betwee1150 PRINT"
n the"
1160 PRINT"
for 75 kt."
1170 PRINT"
Sailplane"
1180 PRINT"
sink rate"

1190 PRINT"
1200 PRINT"
1210 PRINT"
a"

1350 PRINT:INPUT"Audio Variometer (Y OR N)";Z$
1360 LT=140-9999*(Z$="N") :L=888:ZZ$=STRING$(60,"-") :GOSUB150
1370 INPUT"Sailplane Class - Open, 15m., or Standard";C$:IF

C$="" THEN C$="O" ELSE C$=LEFT${C$,l)
1380 Y=38:K=1000:K2=K*2:GOSUB150:W=8

The display is repeated until the flight is completed. This"
1270 PRINT"occurs when the Sailplane reaches the goal or when it

lands"
1280 PRINT"prematurely. A set of optional COMMANDs is available
to display"
1290 PRINT"the scoreboard and continue the next flight."
1300 PRINT"The COMMAND 'H' will list the available commands."
1310 PRINT:PRINT"Press any key to continue";
1320 Z$=INKEY$:IFZ$="" GOTO 1320 ELSE CC$="H":RETURN
1330 PRINT:PRINT:PRINT"Now you can start!":PRINT
1340 '

**** pre-flight check ****

1080 PRINT" The name 'A' operates the autopilot
'GEORGE'"

1090 GOSUB 1590:IF G RETURN
11 ••
1110 CLS:PRINT"FLIGHT MANUAL";TAB(58) "Page 3"'
1120 PRINT"The display now shows the DISTANCE TO GO (D), SPEED (
V), HEIGHT"
1130 PRINT"(H), elapsed TIME (T), and the AIR VERTICAL SPEED (L/
S) for the"
1140 PRINT"next mile. The pilot now has the following options:-"

990 CLS:PRINT"FLIGHT
:PRINT:PRINT"The

1000 PRINT"Audio
1010 PRINT"Sailplane Class
Open)"
1020 PRINT"Water Ballast
1030 PRINT"Start Speed
t.-dry"
1040 PRINT"
-120 kt.)"
1050 PRINT"Start Height
1060 PRINT"Distance to go
m.) "
1070 PRINT"Pilot Name

Ian Cohn can be reached af I Manor
St., Brighton, Victoria, Australia.

Glossary of Terms
Sailplane Performance: The uni
versal measure of sailplane perfor
mance is the maximum glide ratio.
This is the maximum number of
distance units traveled for each
unit of height lost in still air. For
example, a sailplane having a glide
ratio of 40 would be able to travel
40 miles from a height of one mile
(5,280 feet) in still air.
Water Ballast: Water ballast im
proves the sailplane's performance
at high forward speed. You obtain
a lower sink rate at high speed at
the expense of a higher sink rate at
low speed and a higher stall speed.
The net result is that it reduces the
climb rate in thermal lift, and also
reduces the time spent in cruising
between thermals.

Generally, ballast is carried only
when strong thermal lift is expect
ed. Under these conditions, the
average speed can be maximized
by carrying ballast. If weak lift is
all that's available, dump the
water ballast by opening the taps.
Sailplane Class: Sailplanes are
classified according to their per
formance category. Standard class
sailplanes are allowed a maximum
wing span of 15 meters and are not
allowed to use wing flaps. The
IS-meter class sailplanes have only
one limitation, which is a wing
span of no more than 15 meters.
Open class sailplanes have no
limitations.

Standard class sailplanes have a
maximum glide ratio of between
38 and 40, IS-meter class between
39 and 42, and open class sail
planes between 45 and 50.
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TRS-80*
MODEL III

BRAND NEW, 180 DAY WARRANTY
*16K 582~00* *48K,1 DR 51499*

*48K 584900 * *48K,2 DR 51749*
* CASSETTE RECORDER $Hoo * * RS-2l2 (INSTALLED) $92*

DUAL SIDED DISK DRIVES ALSO AVAILABLE

IBM P. c.
THESE ARE BRAND NEW

IBM PERSONAL COMPUTERS

64K WITH 2 INTERNAL DUAL SIDE DISK DRIVES

DISCOUNT PRICE!!! ONLY S26999~



....,""""'_".. dN, .."t...._,..<I<><~
........ "" ...........•......... ~'u1~.lot..... "I.~""·.,... ...._

Business Programs

:GOT0170
1580

:IF NA$(NA)="A W THEN M$=wAw:NA$(NA)=wGEORGE- ELSE M$=w~

15B0 CLS:B$=-III III IIII III IIII w:Al=.34*C/W:B=9510*W/A:VS=25+
2.5*W
1510 I

**** provide sky ****

**** another page subroutine ****

1550 PRINT@64,-HACREADY SETTING FPH. w;:I=INT(4*K+5*K*N)
1560 PRINT@0,-CONVECTION HEIGHT =w;I;w FT. 0 V H T

L/S "i
1570 PRINT@767,~Gw;:PRINT@831,-Ow;:PRINT@895,"A~;:PRINT@959,~L~i

1520 FORZ-0T04:PRINT@(960-192*Z) ,USING-I w;2*Zi:PRINTZZ$;:NEXT
1530 PRINT@962,STRING$(61,CHR$(140»;:FORI=3T046:SET(3,I) :SET(12
5,1) :NEXT
1540 I

**** and instrument panel ****

1390 INPUT~Water Ballast - (Y or N)"iW$:IF LEFT$(W$,l)=wN~ THEN
W=6
1400 A=20:VS~25+2.5*W:C=1/80:IFC$=~l~ THEN C=1/90:A=23
1410 T=0:H=3280:u=120:0=50:IF C$=~O~ THEN C=.01:A=26
1420 Al:.34*C/W:B=9510*W/A:GOSUB150
1430 INPUT~Start Speed - Knot~;U$:IF U$<>ww THEN U=VAL(U$)
1440 V=U:IF U<VS OR U>130 THEN PRINT~ILLEGAL SPEEOw:GOTO 1430
1450 GOSUB 150:INPUTWStart Height - Ft-;H$:IF H$<>w. THEN H=VAL(
H$)
1460 GOSUB 150:INPUT~Distance-to-go - N.Mw;O$:IF O$<>ww THEN O=V
AL(O$)
1470 RANDOM:N=RND(0) :OS=D:GOSUB 150:IF M$=-A- THEN Y=Y+3
1480 NS=N:HS=H:VC=V:WS=W:E=V:PI=3.14159:T=0:U=VC
1490 FOR NAs0 TO 99:PRINT:PRINT wPilot WiNA+l;:INPUT wName W;NA$(NA)

Listing conllnuta

100 150
100 150

125 175
100 150

.~........ "M _II
S125 SI75P,of",m.. C..~h.8udgl'1

P,ofourY IncolO('
.ond 8 ..1..n('t' Sh('('l

L....*Pu'('h.i* Dt-l:i~.....
B~;ness An.. lysj~ P.ack.l~f'

111 indi,·idu..1 P<0ll...1m)

PUK"U'f'",",'

Educational Programs
Collf1:t' (n.oll~t

P,ojft"li"", 100 150
(;,.adeboo!o: SO 100

MAo AGEME T SYSTEMS
SOfTWARE, INC.

1912 Ih..",k-nl("(' Dfl\('
T~I1..tw.<\'l:' Flo•.o.. 11111

PhON' ("IO-l1186-656J .... 457

** SUPER'· **ISA's DATABASE

The floppy disks that meet
or exceed every standard
of quality. Dealer inquiries
invited.

-,:J Tech· Data CorporatIon
......IIIIIIl 3251 Tech Drive North

St. Petersburg, FL 33702 ... 440

Call Toll Free
1-800-237-8931.

In Florida. call
813-577-2794.

data for sound generator **********

***** sort routine *****

SW=0:PS-PS+l
FOR J=0 TO NA:Z=J+l:IF O(J)+V(J»O(Z)+V(Z) GOTO 1950
ZF$=NA$(J):OZ=D(J) :TZ=T(J) :VZ=V(J):HZ=H(J)
NA$(.)-NA$(Z) ,O(')-O(Z) ,T(')-T(Z) ,V(')-V(Z) ,H(')-H(Z)
NA$(Z)=ZF$:D(Z)sDZ:T(Z)=TZ:V{Z)=VZ:H(Z)=HZ:SW=l
NEXT J:IF SW-l GOTO 1900
RETURN

***** scoreboard *****

**** COMMANDS routine ****

1590 PRINT:PRINT~Another page?~;

1600 Z$=INKEY$:IF Z$=~N" THEN G=-l:RETURN ELSE IF Z$=~~ GOTO
1600 ELSE G=0:RETURN

1610 '

1620 CLS:PRINTTAB(20)~AVAILABLECOMMANDS":PRINT
1630 PRINT"A - Again, no change in pilot"
1640 PRINTwC - Change atmosphere"
1650 PRINT~D - New day"
1660 PRINT"E - Exit program~

1670 PRINTwH - Help, display available COMMANDs~

1680 PRINT~M - Refer to Flight Manual"
1690 PRINT"N - Next pilot~

1700 PRINTwS - Scoreboard display~:PRINT:PRINTwCOMHAND?";

1710 CC$=INKEY$:IF CC$=-- THEN 1710
1720 IF CC$=wS· GOTO 1820
1730 IF CC$=wo- THEN NA=99:NEXT:GOTO 1350
1740 IF CC$=-H w GOSUB 890
1750 IF CC$=-C w THEN NA=99:GOSUB 1880:NEXT:GOTO 1470
1760 IF CC$=-H w GOTO 1620
1770 IF CC$s-N W GOSUB 1880:NEXT
1780 IF CC$=wA w GOSUB 1880:GOTO 1500
1790 IF CC$=-E w THEN ENO
1800 PRINT:PRINTwINVALID COMMANDw:FQR z=0 TO 99:NEXT:GOTO 1620
1810 I

1820 CLS:PRINTTAB(22)WSCOREBOARO-:PRINT
1830 PRINT -PILOT FIN HT. DISTANCE TIME SPEED P
LACE-:PRINT
1840 FORZ-0TONA
1850 PRINTUSING-% % Ilill lilll 1111.' .It •.• '1
U-;NA$(Z) ;H(Z) ;O(Z) iT(Z) iV(Z) iZ+l
1860 NEXTZ:PRINT:PRINTwCOMHAND?";
1870 CC$=INKEY$:IF CC$c WW THEN 1870 ELSE PRINT:GOTO 1720
1880 T-0:NsNS:L-888:D=DS:V=VC:U=v:w=wS:vS=25+2.5*W:H=HS:RETURN
1890

1980 DATA 221,33,0,0,17,0,0,1,255,255,213,225,62,1,211,255,9,
56,252,213,225,62,2,211,255,9,56,252,221,9,56,231,201

1900
1910
1920
1930
1940
1950
1960
1970

t T.M. Digilal Research'T.M. Tandy Corp.

The only DBMS with al/ these features:

* PROVEN in one year of test marketing* TOUGH, reliable lile structure* MENU driven lor simplicity and easy use* ARITHMETIC with stored calculations* FAST set-up and report 'ormating* CLEAR user'oriented documentation
* PRINTS totals & subtotals - mail labels* REFORMATS and merges data files* MULT1·DISK files: Up to , 28K records* SORTS full disks on up to 40 fields* PRODUCTION input of repetitive data
* USE existing data files* COUPLES to word processors* POSTS transactions to master file* SEARCH by strings, ranges, comparisons
* DATA COMPRESSION: Over twice as

many labels as the other system

ForTRS·80' /'I\odels 1, II. III. (, 16 - 250.00
CP/Mt - 295.00

Ask YOllr Dealer or Wrile: 0/ 351
InsUtute for Scientific: Analysis, Inc.

P. O. Bo. 7186, Dept. M·2
WIlmington. DE 19803 (215) 358-3735
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Catalog Your Files
by Jane Goodale

Y
OU need not hassle with filespecs any longer.
Instead, install this cataloging routine in
programs that maintain sequential filespecs.

tNV2DETAtLl5t02lt5/82
PROGRAMA SUMARYI0202llJ/82
PROGRAMB

Program Listing I, Catalogs, displays
the menu for the applications to follow.
It also contains an uncatalog feature
which allows you to restart at a previous
generation of the file you uncatalog.
Program Listings 2 and 3 (called PRO
GRAMA and PROGRAMB) illustrate
use of the subroutines which maintain
the catalog. PROGRAMA is fully com
mented in the standard subroutine.
PROGRAMB contains the working
parts, but no comments within the sub
routine.

To tryout the system, key in Cata
logs and PROGRAMA. PROGRAMB
can be created by modifying PRO
GRAMA. Save them as CATALOGSI
BAS, PROGRAMA/BAS and PRO
GRAMB IBAS. Be sure to set TIME$
if you want your files dated. Then put
formatted disks in the drives you ex
pect to use and run CATALOGSI
BAS. Your system will try to find the'
driver file (DRIVERXX/CAT); when
it can't locate it the On Error routine at
line 480 will take you to the routine to
establish the catalog at line 170.

The screen will describe brieOy how

I find it very irritating to enter a
filespec every time I want to read or
write a file. It is much easier to have the
filespec in the program. However. it is
also very dangerous when running an
update program on a sequential file
that is, read a record, change it and
write it back under the same filespec.

To avoid this hassle, I chose to in
stall a cataloging routine in all my pro
grams which maintain sequential files.
The basic idea is from IBM's technique
of generation data sets, though not
nearly as elaborate. The procedure re
quires a driver program which creates
and manipulates the catalog, and a
standard subroutine in every program
using the files to keep the catalog up
dated and provide the current file
names.

The driver program (also used as a
menu program) first attempts to read a
driver file always called DRIYERX
X/CAT; if not found by DOS it will
guide you through creating one. Once
the driver file is created, the programs
keep track of the names of the current
files and the next one to creatc.

The driver file I use is a one-record
file containing the system identifier.

number of files in the system, and for
each file in the system, the file name
and generation, date created, and the
last program to issue that file. It has
the format shown in Table I.

If the system identifier is INY and
there will be two files in the system
called DETAIL on drive I and SUM
ARY on drive 2, created by PRO
GRAMA and PROGRAMB respec
tively, the filespecs would be:

DETAILO\/INV: I for the first time created
SUMARYOI/INV:2 for the first time created

The driver file would look like:

tNV2DETAILOIIII120/81
PROGRAMASUMARVOl20t/15/82
PROGRAMB

if the detail file was created Nov. 20.
1981 and the summary file created Jan.
IS, 1982.

As time passes and you use the files,
the names would become something
like this after 15 details and 10 sum
maries have been created:

DETAtLl5/INV:t
SUMARVIO/I V,2

and the driver file:

Position

1-3
4

5-10
11-12

13
14-21

22-29
30-54
55-79
etc.

Definition

Three-character system identifier
Number of files for the system (max == 9)
Six-<:haracter file name
Two character generalion number
Drive number assigned
Date last updated
Name of program which lasl Issued Ihe file
Repeat of 5-29 for the second file
Repeal again for Ihe Ihlrd file
Up 10 nine files

ESTABLISH CATALOG
A CONTROL FILE MUST BE BUILT THE FIRST TIME THE PROGRAMS ARE RUN.
ONCE BUILT, IT WILL CONTROL FILE NAMES, DATES. ETC. AND Will NOT
NEED TO BE ESTABLISHED AGAIN.
NAMING OF FilES WILL BE AS FOLLOWS:

DRIVERXXICAT -DRIVER FILE
NNNNNNGGISSS:D -DETAIL FILE

WHERE: NNNNNN tS A 6·CHARACTER USER·ASSIGNED NAME
GG IS THE GENERATION Ii
SSS IS THE SYSTEM IDENTIFIER
o IS A DRIVE NUMBER ASSIGNED TO THE FILES (0-3)

GG WILL START AT 01 AND BE INCREMENTED BY ONE AUTOMATICALLY.
WHEN GG REACHES 99 IT WILL BE RESTARTED AT 01

Figure I
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The Key Box

Model I or III
32K RAM
Disk Basic
One Disk Drive
TRSDOS or NEWDOS



1 REM ---- CATALOGS/BAS JANE N GOODALE
2 REM B28 NO 121 STREET
3 REM OMAHA, NE 68154
III CLEAR151l0: DEFINTA-Z: CLS: PRINTl!4 70," SYSTEM DRIVER"

20 ONERRORGUT04BIl
30 GOT0150
31 REM ---------------- SUBROUTI NES-----------------------
32 REM ----MISC
40 PRINTl!99Il," ";: INPUT"HIT <ENTER> TO CONTINUE" ;B$; :RETURN
511 A$:INKE~$:IFA$m""THEN5IlELSEPRINTA$::RETURN

611 PRINTl!991l,"ANY KEY TO RETURN ";:GOSUB51l:RETURN
61 REM ----CATALOG STATUS
70 CLS:PRINTTAB(la) "FILE STATUS FOR SYSTEM ":S$:PRINTTAB(12)STRI
NG$ (41l,".")
all PRINTTAB(12}"1 FILESPEC";TAB(32) "LAST PGM DATE":PRINTTAB(1
2) STRING$( 40,".")
911 FORN:ITQF:DXS"'DX$(N)
100 N$=LEFT$(DX$,8) :D$cMID$(DX$,9,1) :DT$...MID$(DX$,Hl,8) :PG$=RIGH
T$(DX$,8)
110 PRIN'l'TAB (11) N: TAB (IS) N$-t-" /" -t-S$-t-" : "-t-D$: TAB (32) PG$: TAB (43) DT$
1211 NEXTN,PRINTTAB(12)STRING$(13,"-"):" END OF FILES ";STRING$(l
3,"-"):RETURN
129 REM----SET DX$(N)
130 FORN...1 TOF: DX $ (N) "'LEFT$ (DF $,25) : IFN<FTHENDF $"~lID$ (DF $,26)
1411 NEXTN:RETURN
149 REM --------------START------------------------------
151l OPEN"I",l,"DRIVERXX/CAT"
161l INPUTU,DF$,S$-LEFT$(DF$,3) ,F$=IHD$(DF$,4,1) :F_VAL(F$) :DF$"M
IDS(DF$,5) :GOSUB130:GOT032B
169 REM ---------------ESTABLISH CATALOG----------------
17B CLS:PRINTTAB(29) "ESTABLISH CATALOG":PRINT
180 PRINT" A CONTROL FILE MUST BE BUILT THE FIRST TIME TIlE PRO
GRAMS":PRINT"ARE RUN. ONCE BUILT, IT WILL CONTROL FILE NAMES, D
ATES, ETC. ":PRINT"AND WILL NOT NEED TO BE EASTABLISED AGAIN."
19B PRINT"NAMING OF FIl.ES WILL BE AS FOLLOWS :":PRINTTAU(8)"DRIV
ERXX/CAT DRIVER FILE":PRINTTAB(8)"NNNNNNGG/SSS:D DETAI
~ FI~~":PRINT"WHERE : NNNNNN IS A 6 CHARACTER USER ASSIGNED NAME

20B PRINTTAB( 8) "GG IS THE GENERATION I" :PRINTTAB(8) "SSS 15 TilE 5
YSTt:M IDENTIFIER": PRINTTAB( 8)"0 IS A DRIVE NUMBER ASSIGNED TQ TH
E FI~",S (11-3) ":PRINT"GG SILL START AT III AND BE INCREMENTED BY 1

AU'J;OMATICALLY. "
210 PRINT"Ioo"llEN GG REACHES 99 IT WILL BE RESTARTED AT I'll" :GOSUB411

220 CLS:PRINTTAB(2a)"FILE DEFINITION":PRINT
230 INPUT"ENTER 3 CHAR SYSTEM ID":S$
2411 Ir'LEN(S$)K3THEN259ELSEPRINT"** 3 CHAR ID PLEASE":GOT02311
259 INPUT"ENTER NUMBER OF FILES FOR THE SYSTEM [ 1 TO 9 )",F$
26a IF(FS<-1")OR(F$>"9")THENPRINT"U 1 TO 9 PLEASE":GOT02511
2711 DF$-SS-t-f"$:F-VAL(F$) : PRINT
280 FORNm1TOF,PRINT"FILE I ";N;"DEf"INITION"
290 INPU'l'"ENTER 6 CHAR NAME":N$:IFLEN(N$}~6THEN300ELSEPRINT"**

CHAR NAME PLEASE" :GOT0290
3 a0 INPU'f" ENTER DRIVE I": D$: IF (D $>"" 9") AND (0$<" 4") THEN311lELSEPRI
NT"** DRIVE 1 9 TO 3 PLEASE",GOT030a
310 DF $"'DF $+1'1$+" Illl" -t-D $-t-LEFT$ (TIME $,8) +"CATALOGS" : FS $BN$-t-" ao" -t-" /"
-t-S $+', "+D $, OPEN" 0" ,2, FS $: PRI NT' 2, "DUMMY- +FS$: CLOSE2, PRINT, NEXTN:
OPEN "0" ,1, "DRIVERXX/CAT" : PRINTIl,DF $: OF $_MID$ (OF $,5) : GOSUB13 a: GO
T03211
319 REM ------------------MAIN MENU-----------------------------

32a CLS: PRINT"SELECT ONE OF TilE FOLLOIHNG ,": PRINT
33a PRINTTAB(8)"1 PRINT CATALOG STATUS":PRINTTAB(8)"2 UNCATALO
G A FILt:":PRINTTAB(8)"3 RUN PROGRAM A":PRINTTAB(8)"4 RUN PROGR
AM B": PRINTTAB( a)"5 RETURN TO SYSTEM COMMAND"
349 PRINT:PRINT"CHOICE (DO NOT HIT <ENTER»": :GOSUB50
3511 ONVAL (A$) GOT03 90,419,37 a, 3 80, 4aa
360 PRINT"ILLEGAL RESPONSE" :GOSUB69 :GOT0320
369 REM -----------------CHOICES-------------------------------
370 CLOSEI :RUN"PROGRAMA/BAS"
3811 CLOSEl: RUN" PROGRAMB/BAS"
399 GOSUB70,GOSUB6B:GOT0320
490 CLOSE1:CMD"S"
4a 9 REM -----------------UNCI'.TALOG---------- - - - - - ------ - - - - -
410 GOSUB71l: PRINTl!181, "UNCATALOG";: PRINTl!247, "Y/N":
429 FORNK1TOF,LB55-t-(N-t-3}*64
425 PRINTl!L," -" I : GOSUB50, IF (A$~"Y-)OR (A$c"N") THEN 430ELSEPRINTl!L+
1,- -"GOT0425
439 IFA$"-Y"THENGOSUB459
440 NEXTN:CLOSEl:0PEN"O", 1, "DRIVERXX/CAT": DF$-S$-t-F$: FORN"1 TOF :DF
$BDF $-t-OX $ (N) : NEXTN; PRINT' 1 ,DF $: CLOSEl: GOT03 20
45a G$"'MID$ (DX $ (N) ,7 ,2) :G"VAL (G$) : IYG> aTHENG_G-l
460 G$BSTR$ (G) :G$..MID$ (G $,2) : IFG< 10THENG$"" a" -t-G$
470 OX $ (N) -LEFT$ (DX $ (N) ,6) +G$-t-MID$ (OX $ (N) ,9,1) +LEFT$ (TIME $,8) +"C
ATALUG~";RETURN
4h R~ -----------------ON ERROR ROUTINE-------------------
489 IFt:RL_150CLOSE1:RESUME17a
499 PRINT"ERROR ";ERR/2-t-I;" IN LINE ";ERL:END

Program Listing I, Catalogs

1 REM ---- PROGRAMA/BAS JANE N GOODALE
2 REM 828 NO 121 STREET
3 REM OMAHA, NE 68154
19 CLEAR31199, DEF I NTA- Z, CLS: PRINT@4711 ,-RUNNING PROGRAM A": GOTQ2a e

-----------VARIABLES---------------
ZR$ DRIVER RECORD
ZS$ 3 CHAR SYSTEM IDENTIFIER
ZF$ STRING VALUE OF 1 OF FILES
ZFt NUMERIC VALUE OF 1 O~ ~ILES

'lX$ TEMPORARY HOLDING AREA FOR ZR$
Z'lt FOR/NEXT VARIABLE: POINTER TO FIl.E

,8) -t-" /"-t-Z5$+": "-t-MID$ ('lR$ ('lzt) ,9,1) : IF'lzt <'lFtTHENZX$"l'HO$ ('lX$, 26)
129 NEXTZ'lt,RETURN
121 REM---- GET NEW GENERATION • FOR OUTPUT AND OPEN OUTPUT
122 REM FILES. SET 'lZ% TO FILE NUMBER BEFORE GOING INTO
123 REM SUBROUTINE.
13B ZG $"MID$ ('lR$ ('l Z%) ,7,2) ,ZG% =VAL ( 'lG $)-t-l, IFZG% >99TIIEN 'lG% =1
140 ZG $_STR$ ('lGt) : 'lG $",MID $ (ZG $,2) : IF 'lGt <lBTHENZG $K~ 0" +'lG$
141 REM---- UPDATE FILE 1 ZZ% PORTION OF DRIVER RECORD.
142 REM PROGRAM NAME SHOULD BE 8 CHAR IN LENGTH OR PADGED
143 REM WITH SPACES.
159 ZR$ (ZZ%) _LEFT$ ('lR$ (ZZ%) ,6) +'lG$H-HOS( ZR$ (zzt) ,9,1) -t-LEFT$ (TIME
$,8) -t-"PROGRAMA"
169 ZO$ (Zzt) mLEFT$ (ZI$ (ZZ%) ,6) -t-ZG$-t-MID$ (ZI $ (ZZt) ,9) :RETURN
161 REM---- AT END OF JOB, WRITE DRIVER FILE BACK OUT IF ANY
162 REM OUTPUT FILES WERE WRITTEN.
170 'lR$-ZSS-t-ZF $: FORZZt .. l TOZF%: ZR$"ZR$-t-ZR$ (Z zt) : NEXTZZ% :OPF:N"O" ,1
,"DRIVERXX/CAT": PRINTll, ZR$: CLOSEl: RETURN
195 REM---- DEMONSTRATION PROGRAM WILL INPUT FILE 13
196 REM OUTPUT FILE II AND 13
29a GOSUB10 a: OPEN" I" ,I ,1. I $ (3) : zzt ..l: GOsuu13 0: ZZt=3: GOSUB13 9: OPEN
"0",2, ZO$ (1) ,OPEN"O", 3,1.0$ (3)
219 INPUTtl, R$: PRINTI3, R$: PRINTI2, R$: PRINTI2, R$: IFEOF (I) THEN220E
LSEGOT0210
22a CLOSE1,2,3:GOSUB171l:CLS:PRINTl!470,"END OF PROGRAM A",RUN"CAT
ALuGS/BAS"

ARRAY OF EACH 25 CHAR DEFINITION
STRING VALUE OF Gf,NERATION •
NUMERIC VALUE O~ GENERATION 1
ARRAY OF INPUT FILESPECS
ARRAY OF OUTPUT FILESPECS

'lR$('lZt)

'G',G,
'lI$(Z2t)
'lO$(Z2t)

REM----------I/O SUBROUTINE TO MAINTAIN CATALOG----------

''''REM

'''''EM
'EM
REM
'EM
ReM

"01
B2
83

"85

"87
BB

"89 REM
911 REM
91 REM
92 ReM
93 REM
94 REM
99 REM---- OPEN DRIVER FILE, READ AND GET INPUT FILE NAMES.
1 ell OPEN" I" ,1, "DRIVERXX/CAT": INPUTtl ,Z R$: CLOSE 1 : ZS$"'LEFT$ (ZR$, 3)
: ZF$"MID$ (ZR$, 4 ,I) : ZF\ ..VAL (ZF $) : ZX$"~\ID$ (ZR$, 5)
110 FORZZ\ .. 1 TOZF\: ZR$ (ZZt) _LEFT$ ('lX$, 25) : 'lI $ (ZZt) _LEFT$ (ZR$ (Z2t)

Program Listing 2. PROGRAMA

the system works (see Fig. I). The next
screen (Fig. 2) will ask for a three char
acter system 10 and how many files (dif
ferent filespecs) you want in the system.
Create at least three to use with demon
stration program PROGRAMA. You
are then prompted to enter a six-charac
ter file name and drive number for
however many files you have specified.
After each response, a dummy file will
be generated.

When all files have been described,
the catalog is established and you are
taken to the main menu, the normal
starting point (see Fig. 3). Choose Op
tion I to print the catalog status and
you will see your files displayed as in

Fig. 4.
Return to the menu by hitting any

key and make Selection 3 to run PRO
GRAMA. When it is finished you will
be returned to the Catalogs program
menu. Select PROGRAMA several
more times. For the examples here I
ran PROGRAMA three times. Now
select Item I again to see the catalog
status-it should look something like
Fig. 5. PROGRAMA writes only files
I and 3 so the second file shows no
change.

Select Option 2 next to uncatalog.
Your screen will look like Fig. 6. If you
answer Y to file I and N to the rest,
your next check of the catalog status

should look like Fig. 7. The generation
number of the first file has been de
creased by one.

If you return to DOS at this point
and check your directory, you will see
that all files created are still there (Fig.
8). The uncatalog does not kill the file.
However, the driver file will force your
program to read the correct file and re
create the next one in line.

Note that PROGRAMB reads the
files, but never writes any. In this case,
lines 130-170, the output maintenance
subroutines, could be removed entirely.

If your DOS allows you to kill files
within a Basic program, logic could be
installed to kill a file that is uncata
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Program Lisfing 3. PROGRAMB

80 REM ----------1/0 SUBROUTINE TO MAINTAIN CATALOG---------
100 OPEN' I" ,1, "DRIVERXX/CAT-, INPUTtl , ZR$: CLOSEI : ZS$",LEFT$ (ZR$, 3)
: ZF$"MID$ (ZR$, 4,1) : Zrt~VAL (ZF$) : ZX$"MIO$ (ZR$, 5)
110 FORZZ%"1 'I'OZrt: ZR$ (ZZ%) "LEFT$ (ZX$, 25) : ZI${ ZZ\) _LEFT${ ZR${ Zn)
, 8) +" /"+Z$$+": "+MID$ (ZR$ (Zn) ,9,1) : IFZZ\<ZrtTHENZX$"IHD$ (ZX$, 26)

120 NEXTZZ\:RETURN
130 ZG $~MID$ (ZR$ (Z Z\) ,7,2) : ZG% "VAL (ZG $) +1: IFZG% >99THEN ZG%-1
140 ZG $-STR $ (ZG%) : ZG$=MID $ (ZG $,2) : I FZG% <10THENZG $,." e" +ZG$
150 ZR$( ZZ\) .. LEl'T$ (ZR$ (ZZ\) ,6) +ZG$+MID$( ZR$( ZZ%) ,9,1) +LEFT$(TIME
$,8)+"PROGRMS-
160 W$ (ZZ\) "LEFT$( ZI$( zZ\) ,6) +zG$+MID$ (ZI $ (Zz\) ,9) : RETURN
170 ZR$_ZS$+ZF $: FORZ Z\"1 TOZF%: ZR$ .. ZR$+ZR$ (Z n) ,NEXTZ Z\' OPEN "0' ,1
,"DRIVERXX/CAT":PRINT'I,ZR$:CLOSE1,RETURN
195 REM ------OEMONSTRATION PROGRAM WILL READ FILES 1 AND 3
196 REM AND DISPLAY THEM.
200 "GOSUB100 lOPEN° 1",1, ZI$ (I) lOPEN° 1-,2, ZI $ (3) : CLS: PRINT-FILE 1
FOLLOWS-: PRINT
21 e I NPU ill , R$: PRINTR$: IFEOF (1) THEN22 0 ELSEGOT0210
22e PRINT:PRINT"FILE 3 FOLLOWS' :PRINT
23e INPUTI2, 11.$: PRI NTR$: H'eOF (2) "HEN2 49 ELSEGOT023 0
24e CLOSE1,2:PRINT:PRINT"END OF PROGRAM B"
250 INPUT"<ENTER> TO CONTINUE",M:RUN"CATALOGS/BAS"

FILE STATUS FOR SYSTEM INV

FILE STATUS FOR SYSTEM INV

UNCATALOG
YIN
-Y
-N

DATE

11/15/81
11115/81
11115/81

LAST PGM

PROGRAMA 11/15181
CATALOGS 11/15181
PROGRAMA 11/15181

END OF FILES

Figure 6

LAST PGM DATE

FILESPEC

DETAIL02/INV:1 CATALOGS
INPUT100IINV:2 CATALOGS
SUMARY031INV:1 PROGRAMA

END OF FILES

,

DETAIL031INV:1
INPUT100IINV:2
SUMARY031INV:1

FILESPEC,
JANE N GOODALE
828 NO 121 STREET
OMAHA, NE 68154

PRINT@470,"RUNNING PROGRAJIl B": GOT0200

1 REM ---- PROGRAMB/BAS
2 REM
3 REM
10 CLEAR3000:DEFINTA-Z:CLS

ANY KEY TO RETURN

FILE DEFINITION

ENTER 3 CHAR SYSTEM ID? INV
ENTER NUMBER OF FILES FOR THE SYSTEM (1 TO 9)? 3

FILE # 1 DEFINITION
ENTER 6 CHAR NAME? DETAIL
ENTER DRIVE #? 1 DRIVE

Figure 7

DATAOOO3 11/15181 39TRKS 53 FOES 128GRANS

FILE # 2 DEFINITION
ENTER 6 CHAR NAME? INPUT1
ENTER DRIVE #? 2

DRIVERXXJCAT
SUMARY0311NV
DETAIL0311NV

SUMARYOOIINV
DETAILOO/INV

SUMARY0111NV
DETAIL0111NV

SUMARY02/1NV
DETAIL02llNV

FILE # 3 DEFINITION
ENTER 6 CHAR NAME? SUMARY
ENTER DRIVE #? 1

DRIVE DATAOOO3 11/15181 39TRKS 61 FOES 129GRANS

INPUT100IINV

Figure 2 Figure 8

SELECT ONE OF THE FOLLOWING:

CHOICE (00 NOT HIT <ENTER»

rigure 3

1 PRINT CATALOG STATUS
2 UNCATALOG A FILE
3 RUN PROGRAM A
4 RUN PROGRAM B
5 RETURN TO SYSTEM COMMAND

loged and kill every file over N genera
tions old.

Trying to uncatalog the 00 version of
all files will not restart the system from
scratch. In fact, it will do nothing at
all. To restart the system, simply kill
DRIVER XX/CAT.

and subroutines would be much more
complicated. As they are presented
here, if compressed and with all com
ments removed, Catalogs takes 2605
bytes of memory and the I/O sub
routine takes 503 bytes of memory.

I keep a raw copy of each of these
available for use in any application
program systems that will do much file
manipulation. The application pro
gram is started at line 200 of PRO
GRAMA or PROGRAMB. Install
your own menu driver in Catalogs by
changing line 330 and lines 370-380.

So what does all this mean? A file
you want to call DETAIL.. /INV can
be called DETAILOOI INV when the
catalog is initialized. More impor
tantly, it will be DETAILOI/INV for
the first run, DETAIL02/INV for the
second run, DETAIL03/INV for the
third run and so on. No operator inter
vention is necessary once the catalog is
established. It also means you always
have a file to go back to if you goof the
current run, by using the uncatalog
feature.•

Jane Goodale (828 N. 121 SI.,
Oll/(/ha, N£ 68154) IS elIlployed by
Westerh Electric.

DATE

11/15181
11/15/81
11/15181

LAST PGM

r"'igure 5

ANY KEY TO RETURN

FILE STATUS FOR SYSTEM INV

FILESPEC

1 DETAIL031INV:1 PROGRAMA
2 INPUT100IINV:2 CATALOGS
3 SUMARY03/INV:1 PROGRAMA

END OF FILES

,

Using this system requires that you
have one and only one system's data on
your data disk. It cannot now handle
more than one catalog on the same disk
since the catalog, which is the driver
file, is called DRIVERXXI CAT in
every case.

A more elaborate cataloging system
could be developed to kill files and
maintain unique driver files for each
system, with names such as DRIVE
INVICAT, DRIVEPAYICAT and
DRIVEREC/CAT. The number of
files per system could be unlimited by
using a driver file of more than one
record.

However, the maintenance program

DATE

11/15181
11/15181
11/15/81

LAST PGM

Figure 4

ANY KEY TO RETURN

FILE STATUS FOR SYSTEM INV

FILESPEC

1 DETAILOO/INV:1 CATALOGS
2 INPUT100/INV:2 CATALOGS
3 SUMARYOO/INV:1 CATALOGS

END OF FILES

,
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MULTIDOS
• IS THE DOS WITH THE MOST EFFICIENT DISK BASIC INTERPRETER

• IS THE DOS WITH THE ORIGINAL & STILL THE BEST SINGLE STEP BASIC

• IS THE MOST COMPATIBLE OPERATING SYSTEM ON THE MARKET

• IS EASY TO LEARN - EASY TO USE!

MULTIDOS does the following AUTOMATICALLY!
ADJUSTS for CPU speeds of 1.77 thru 5.32 MHz without the need for slowdown

during disk I/O.

DISABLES when CLOAD, CSAVE, or SYSTEM is entered from the command mode
INTERRUPTS (Model I).

EXECUTES the most commonly used Library command, DIR, with one keystroke.

PREVENTS system hanging, even without a diskette in drive ZERO.

READS single density, double density, Model I and Model III diskettes.

STEPS machine language programs for debugging (controlled execute).

TOTALS free diskette space on all mounted diskettes.

SENSES type of double density hardware (RS or others) .

..cAfobody COOeg S)t cgeHefl"

$3.00 For
Shipping & Handling

MichIgan Residents
Add 4'llo Sales Tn

C.O.D. Orders Add $1.50

Personal Checks Take
2 Weeks To Clear

- TECHNICAL INFORMATlON-

Cosmopolitan Electronics Corporation
CIO VERNON HESTER

42403 Old Bridge Road· Canton, MI 48188 • (313) 397-3126

- MAIL ORDERS 

Cosmopolitan ElectronicsCorporation
P.O. BOX 89 • PLYMOUTH. MICHIGAN 48170

********
VISA & MasterCard

WELCOMED

Foreign Orders Add $10.00
For Shipping & Handling

• For Model I Orders Only"
Please specify Single, Double
or P Density.

..... See List of Adverrisers on Page 563 80 Micro, Anniversary 1983 • 319



UTILITY

Directory Information, Please
by Charles Knight

No disk directory can suit everyone's needs.
But this one, written for LDOS, has enough
flexibility to be adapted with relative ease.

Almost on Day I, the average disk
drive owner finds he needs to catalog his
programs and data files. Many pro
grams do the job, but none of them
can be all-inclusive.

They range from simple programs
that store only a program name and
disk number to morc elaborate pro
grams that let you add to the file. Some
usc a simple CMD"DIR" statement
and PEEK the filespecs from the screen,
severely limiting their usefulness, while
others use machine-language disk-read
routines and require only a single-den
sity disk with its directory on track 17.

All such disk catalog programs that
I've seen use memory to store the infor
mation and write the file to disk after
sorting and processing the file in memo
ry. This method is fast, but has one ma
jor disadvantage: it only lets you store a
fixed number of file names at a time. If
you have too many, you must break
your catalog up into several smaller
files. If you use a printout to locate a
file, you can spend quile some lime to
find which of a group of printouts con
tains the entry for the desired file. You
also can't create one large sorted print
out of all of your files.

I wrote this database management
system LO gel around this limitation. I
did have to make a trade-off though
because the program can deal with a
database much larger than available
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memory, the data files will take a long
time to sort. This is a problem inherent
in any hardware design using 5 Y4-inch
floppies, since data must be moved
around physically on the disk and disk
access speed is limited. A 5,OOO-record
file can take overnight to sore

But most of liS do sleep and go to
work, and you can use these times.
Also, most databases don't need con
stant sorting. I sort at three- to six~

month intervals.
And if your database is small (under

800 items), the sort time is only a few
seconds.

Requirements

The program had to read and catalog
all of my disks whether they were single
or double-density regardless of what
operating system created them. I
couldn't accommodate the Percom
DBLDOS format (which is also the
NEWDOS80 standard), but I don't use
these two much, anyway. 1 use LDOS
almost exclusively.

I wanted to know at a glance not only
which disk my file was on, but also
something about that file. Since I often
have several versions of a similarly
named program, I needed to know the
file size and attributes to identify the
file. Also, I wanted LO know whether the
disk it was on was single- or double-den
sity, and whether that disk had any free

space lefe In addition, I wanted to print
labels for the disks as they were read in
by the system so I could label them
promptly-before I got them out of or
der again.

LDGS offered locations in memory
where all the information I wanted was
kept, and it was a simple matter to ex
tract it and place it within my database.
Since I do use an occasional single-den
sity disk formatted under DOSPLUS,
NEWDOS80 version I, and NEWDOS
2.1, I wanted to have my database pro
gram handle its repair to LDOS
readable status for me.

The one common feature I didn't
need was the ability to add user com
ments about the file, since I'm too lazy
to use such a feature anyway.

The database system I came up with
consists of these program modules:
• MAG IDEX/CM D-Machine lan
guage convenience loader.
• MAGIDEX/BAS~Menu program
to call up the other modules.
• DREADER/BAS~Directory reader
and database builder.
• SORT/BAS-Sort program for
LDOS 5.1.0 and later.
• SORT50/BAS-Sort program for
LDOS 5.0.3 and earlier.
• PRINT/BAS-Module for printing
out the database.
• UTILITY/BAS-Module for chang
ing the database defaults.

MAGIDEX/CMD is a convenience
loader for the rest of the system. You
can enter LBask and simply run MAG
IDEX, but that requires more typing
and lacks elegance. The source code
here is in EDAS format. If you use ED
TASM, you'l! have to put each graphics
character on a separate line with its own



DEFB statement. This loader uses a
jump vector at X '4405 , that will load
and execute a load file format program.
LBasic, of course, is such a program.
This vcctor is in TRSDOS also, but its
use is severely limited for Basic pro
grams by those annoying and rarely
necded HOW MANY FILES and
MEMORY SIZE messages. By pointing
the HL register pair to a butler that
cOlllains the command to be executed,
followed by a carriage return and a
jump to this vector, the command in the
buffer \.... ill be executed along with any
parameters that happen to be with it.

This loader module also displays
some pleasing graphics while LBasic is
loading and executing. You don't have
to type in this machine~language loader,
but you'll save time and have a more
professional-looking sothvare package.

MAGIDEX/BAS serves as a menu
from \.... hich the other modules are
called, and ties them together into a
complete database-management sys
tem. It first checks to see if the system
has been initialized by searching for a
data file named TRANSFER/DAT,
which contains all the data items that
must be passed from program to pro
gram. IfTRANSFER/DAT isn't there,
MAGIDEX/BAS will assume that the
system has not been initialized.

Much of the screen is devoted to a
dynamic graphics presentalion. This as
sures you that the machine is still run
ning, and improves the program's ap
pearance. The menu will also display
your name, the number of disks, and
the number of" files currently in the sys
tem. If you haven't built your riles yel,
it'll tell you that instead.

You're given four options. The first
is "Enter more disks," \vhich you select
if you're running the program for the
first time or if you've gOl some new pro
grams to add. It calls the DREADER/
BAS module and sets up the system to
read the file names and other disk data
from your disks.

The second is "Sort data." This
module checks which version of LDOS
you're running and calls the proper sort
module.

The third option is "Print Disk
Data," which loads the printout mod
ule that searches the database and prints
out the information you've catalogued.

The final option, "End Program,"
returns you to LDOS command level
after displaying a short message. You
should always exit MAGIDEX this way
to be sure that all files are closed.

DREADER/RAS

The DREADER/BAS module is the

heart of the system. It reads in the disks
one at a time, assigns each one a disk
number, and builds the database. It also
lets you select certain options. If this is
the first time you've run the program,
or if you're starting a new database,
you'l1 be asked your name, which will
become a part of the system and will be
used on the printouts and in the menu
program.

Next, you're asked if you want to in
clude invisible files. Normally, the only
ones you'll have are those that are part
of your operating system; you won't
\-vant to include them, so answer "N."
(You can answer yes or no questions in
either upper~ or lowercase.)

Now you enter [he number of the
disk drive you want to use to hold your
files. You musl leave the disk in
that drive while you're running the
database, or you might lose all your
data. You can change drives only by us
ing the UTILITY/BAS program de
scribed later.

Next, you're asked if you wanI to
print disk labels as the disks are read in.
If you answer "Y, " be sure your printer
is loaded with standard mailing labels
such as those sold by Radio Shack. The
information printed on the label will
be the disk name and date, amount of
free space in both grans and K, disk size
and number of sides, single- or double
density, and the number of cylinders on
the disk.

Now (and each time the system has
finished with a disk) you'll be prompted
"Enter the drive containing lhe disk to
be read:" and a blinking question mark
for a cursor. If you're finished catalog
ing disks, answer with "@," and the
system will e10se files and return you to
the menu. Do this periodically to be
sure tha.t a parity error or some other
malfunction doesn't leave you with an
unusable set of data files, and a greatly
expanded vocabulary as well.

Suppose you answer with "2." At
this point, the program will begin read
ing the CiAT sector of the disk in drive 2
to determine its name, date, and
amount of free space. This information
will be printed at the top of the screen.

Next, the program will open the di
rectory of tile target disk as a random
file and begin to read in all files, dis
carding those that have been killed or
arc system files. As each file is cata
logued, it is displayed on the screen, to
gether with its attributes and its size.
Two files sllow on the screen at one
time, so if you have a speed-up modifi
cation, you'll have to be a fast reader to
keep up. \Vhen the program finishes
reading the disk, you'll get the prompt

again to enter a drive number.
If for any reason LDOS or LBasic

can't open the file D1R/SYS on the tar
get disk, you'll receive the prompt "Di
rectory not readable by LDOS, do you
wish to attempt to repair it ?" II' you an
swer "N," you'll again be prompted to
enter the drive number. If you answer
"Y," the file REPAIR/CMD, which
comes with all versions of LDOS past
5.0.2, must be on one of the disks in the
system-preferably in drive O. This pro
gram is then executed; if the repair is
successful, the disk can now be read. If
not, you'll be told so and returned to the
drive number prompt. No harm is done
to a disk that cannot be repaired.

If the disk has anything wrong that
makes its directory unreadable, you'll
reach this part of the program. This
option is necessary because TRSDOS
and NEWDOS 2. I write an incorrect
hash code for the file DIR/SYS, and
the operating system can'l find that
file. It's worth noting that the hash
code for BASIC/CMD on a TRSDOS
disk is also incorrect, but this one
does work. Under LDOS, the direc
tory data address mark has nothing
whatever to do with its ability to read
the directory from LBasic as though
it were a random data file.

While you're running the DREAD
ER/BAS module, you may want to
have MONITOR/CMD from Misosys
resident to intercept disk errors and give
you a chance to repeat a sector write in
the event of an error. This will mess up
the nice graphics on the screen, but it
may save your data files by giving you
second and third tries at a sector write. I
also recommend running with SYSI
through SYS3 and SYS8 and SYSIO
resident (LDOS 5.1 only), to speed up
the disk reading operation. You'll have
to get them back out of memory,
though, before you try to sort the file.

You will suffer a total program crash
if you get a disk I/O error while wriling
the file TRANSFER/DAT aftcr you've
read in all your disks and requested a re
turn to the menu; the program will hang
in an error-trap loop. Since TRANS
FER/DAT is written to just before
returning to the menu, the odds of such
a crash happening are slim, so I haven't
written code for this possibility.

Manipulating the Data

SORTIBAS and SORT50/BAS are
the data-manipulating hands of the sys
tem. After you've read in all your disks,
it's time to sort your data file into al
phabetical order. As mentioned above,
if you have morc than 800 filespecs in
your file, you should allow quite a
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while. A I,OOO-record file will take
about two hours to sort; a 5,OOO-record
file will probably require overnight. The
number of disks you have doesn't mat
ter. Only the number of filespecs is im
portanl.

I've got some 2,800 records in my li
brary, and il lakes about six hours to
50ft lhem. I store the records on a sin·
gle-density system disk, so you can
imagine the tolal capacity orille system.

The sort can be postponed for now
and the printout module will still work,
but the printout won't be sorted. In
fact, it will be a printout by disk in the
order in which they were read. You can
still use the sequential search features in
the system, though. If the file is less
than 800 records, the entire file is
brought into memory for the son. In ei
ther event, you should back up the files
before trying to sort them because of
the large amount of disk I/O going on.
The module for LDOS 5.0 uses a shell
sort algorithm and the LSET statement
to by-pass Microsoft's garbage-collec
tion routines. Because all of the strings
being sorted are the same length (32
bytes), this LSET technique is the fast
est, and iI's a whole lot easier than using
VARPTR and POKE. If you're using
LDOS 5.1, the records are pulled into
memory and the CMD"O" machine
language sort of LBasic is used.

The versatility built into these sort
modules keeps you in control of the
tradeoffs necessary due (0 memory lim
itation. If you restrict yourself to short
files as other catalog programs require,
the sort will be quick; if you prefer a
larger database, you can have that as
well. You can't quite have your cake
and eat it lOO, but you've got more flexi
bility than with most software.

PRINT/BAS

Think of PRINT/BAS as the mouth
of the database system. From this mod
ule, you get hard copy and video. The
ultimate function of any database-man
agement system is the printout. This
module provides several options.

Oplion I-Prilll file 10 prilller. This
sends the entire file to the printer in the
order in which it is stored on the disk.
(Either as the files were read or alpha
betically, depending on whether you've
sorted the Iile.) You're asked for a start
ing and an ending record number. If
you press enter twice, you send the CIl

lire file to the printer. The output is for
matted to print nine filespecs per page,
and each filespec is outdented from the
rest of the information for easy refer
ence. You can print the entire file once
and keep the information in a binder.
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This printout contains nearly all the
information in the directory about the
file except its location on the disk. Of
course, the inventive programmer can
add that, too, but I don't need that
much information. Each page is num
bered and has a title header printed at its
top. You can select the short-form
printout option to save paper or if you
have a slow printer, but the printout
won't contain nearly as much informa
tion about the files. The long-form
printout is the reason for this program
and is what makes it unique among di
rectory management systems.

Oplion 2-Search lor a specific file.
This option lets you search for a partic
ular filespec, partspec, or extension. It
is an instring sequential search.

You're asked to enter the filespec or
partspec to be searched for. For exam
ple, if you input /BAS, you'll find all
files that have /BAS as an extension.
BAS finds BASCOM, HELP/BAS,
and BASIC/CMD. Use only uppercase,
since that's how the filespecs are stored.

Then you're asked if you want output
to your printer. Any input other than
lOy" or "y" outputs to the screen only.
Each file is displayed on the screen; if
you don't specify printer output, you're
prompted to press enter for the next rec
ord. Should the search not find any
thing, you're automatically returned to
the menu. Whenever the flashing
"enler" appears on the screen, you can
press the up arrow instead of enter and
return to the print module menu. Most
printouts also aborL to the menu if you
hold the up arrow down. Disk I/O and
other errors return to the menu too, but
you're told that first and asked to press
the enter key.

Oplion 3-Prilllo/ll 01 al/liles 10 Ihe
screen. This is the same as option I ex
cept that output is to the video only.
Pressing enter displays the next record;
pressing the up arrow aborts back to the
print module menu. The lower part of
the screen clears just before the display
of each file.

Oplion 4-RelUrn fO masler menu.
This is the proper way to exit the print
module and ret urn to the database
master-menu. Note that the number 4 is
used in both the print module and the
menu for the exit option (making it
easier to remember).

Option 5-PrinIOl/t 01 header data.
This option prints our information
about the disks only, not about the files
on them. The printout is such that you
can cut it out and file it with or on the
disk jacket.

Option 6-PrinlO/II olfiles by disk.
This is a sequential search and printout

routine. It asks for the starting and end
ing disk number; pressing enter twice
here defaults to print the entire file.
Each record comes from the HEAD
ER/OAT file, and the DlRECTRY/
DAT file is searched for files that match
this disk number. The output is directed
to the screen or both printer and screen.
The defaults output the emire file to the
screen only.

Since this sequentially searches the
whole file once for each disk, it can take
quite a while to perform for all disks on
a very large file. If you're making a
printout, you won't mind taking time
out for a Coke or watching something
on tv while the computer does.lhe dirty
work for you.

All of the program modules include a
routine used on initialization. You must
determine if a file called TRANS
FER/DAT exists. II' not, some of the
modules return to the menu. In the case
of the menu itself, it displays certain
messages to note that the system is not
yet initialized. In the MAGIDEX/BAS
program, this routine is al lines 160 to
280. By placing the open statement after
an ON ERROR GOTO statement, you
can determine the existence of the file
TRANSFER/DAT and take appropri
ate action.

The routine for blinking all the
graphics blocks in MAGIDEX/BAS is
a loop at lines 720 to 820. This loop exe
cutes until you press a key between I
and 4. Each time the loop executes, the
value of CK increases by two. If that
value exceeds 30, it sets to 5 to keep the
flashing graphics bars within the limits
of the screen. The PEEK in line 880
checks the OSVER$ within LDOS to
determine which of the two sort mod
ules should be loaded.

In SORT/BAS, the first order of
business is to determine the length of
the data file. This value is contained
within TRANSFER/DAT and is read
into the variable I . Regardless of the
actual number of records in DIREC
TRY/DAT, the system assumes that the
value read in is the length of the file.
Thus, you should make sure that you al
ways use the correct TRANSFER/DAT
to keep from ruining your database. If
you have more than 800 files, the exter
nal sort in lines 520 to 720 runs. If not,
the routine at 780 to 1020 executes. If
you meet an out-or-memory error, Lhe
program tells you that the SYSGEN is
probably too large and reminds you to
reduce it by aborting to line 1040. If you
are running under LDOS 5.0, the mod
ule SORT50/BAS executes instead of
SORTIBAS. The major difference is in
lines 820 to 1300. SORTO/BAS has a



shell-sort algorithm. Although you
can't run SORT50/BAS under LDOS
5.1, the sort is slightly slower; instead of
taking about a minute for 800 files, it
takes about six. Since LBasic has the
CMD"O" function, it's foolish not to
use it. Thcy both perform the same on
flies longer than 800 records. You may
elect nO( to key in the sort routine you
don't need, but MAGIDEX/BAS must
have its line 880 modified accordingly.

The DREADER/BAS module is
where most of the work is done. The
AB$ array is sct lO the attributes a file
can have. Should you ever receive the
display of " for a file's attri-
butes, copy it to another disk: its di
rectory cntry has been clobbered. Bits
0, I, and 2 of the first byte of a file pri
mary directory entry, or FPDE. contain
the attributcs of a file. The value thus
obtained is used as the subscript to prim
out the correct text to match the 311ri

butes of a file. The same technique is
used with MO$ to select the text for
the momh.

Lines 280 and 300 define two func
tions that will be called often during
program execution. Line 280 removes
the right blanks from a filespec that is
less than eight characters long, while
line 300 defines the function for adding
the colon before the drive specification.

The main direetory-read loop begins

at line 640. First, the file DI RISYS on
the requested drive.opens with a logieal
reeord length of I and the subroutine at
line 1680 reads its granule alloeation, or
GAT table. Then the direetory reopens
with a logieal record length of 32 bytes.
As soon as the disk is read, the drive
eode table, or DCT, eomains all the in
formation about density, size, etc. and
all you need to do is PEEK it out. Sinee
the DCT is exaetly 10 bytes long, just
multiply the drive number by 10 and
add the result to the start of the DCT to
get the DCT for the correet drive.

The DCT for drive 0 begins at 18176,
but the first byte you're coneerned with
is at 18179. This byte comains the densi
ty and size of the disk just aeeessed.
Based on the value of the proper bit,
SD$ is set to indieate the eorrect eondi
tion in line 680 and D8$ is set in line 700.
Bit 5 in the next byte tells you that the
disk is two-sided if it is set. The Device
command in LDOS reads the DCTs in a
similar manner and reports on their
status, which LDOS remembers accord
ing to the last disk accessed by
that drive. By adding I to the num
ber PEEKed from 18182, you can see
how many cylinders were on the last
disk rcad.

After fielding the buffer in line 820 to
match the bytes in the directory you
want to read, the program enters a loop

beginning at line 860. Line 900 tests bits
4 and 7 to determine that the file hasn't
been killed or that the entry is not a file
extended direetory entry, or FXDE.
The next line tests bit 3 and the l1ag to
indicate whether invisible files are to be
included and exits if both tests pass.
You won't normally want to include
system tiles in the directory, so they're
eliminated in line 940. After the pro
gram decides that the file is to be indud
ed, the filespec is constructed in line 960
by adding a slash after the filespec and
before the extension. At this time, two.
subroutines are called to determine the
file's attributes and unpaek the data in
to a format more recognizable by us hu
mans. The logieal record length is ad
justed in line 1040. This value will be the
actual LRL if it is anything but zero, but
if it's zero, then the true LRL is 256. By
ehecking the password hash codes in
lines ·1060 and 1100, the program sees
whether the file is password protected
and, if so, whether its password is
PASSWORD. Of course, if you had all
day to read each direetory you eould de
code eaeh password to one that would
work, but that isn't the purpose of a
disk directory managemcnl program.

The eode in line 1140 removes the
slash mark added earlier if the file has
no extension. Then a subroutine is
ealled whieh ealeulates the size of the

TRS·80T

:: "CAN YOU BUY DIRECT?"

,... 214

"TEXAS RESIDENTS ADO ONLY 4%

SAVE SALES TAX*
PLUS DISCOUNT

\

I"WE ARE CLOSER"I

n..J1.-fTLru1
FORT WORTH COMPUTERS

L .L .J

; buying from
ser this is not
to the source
r can come to
SELL LOWER.

EXTRA!

IN TEXAS CALL 817·573-4111

TOLL FREE ORDER NUMBER: 1·800·433 ·S·A·V·E

$30.00
CHRISTMAS BONUS

The reader of this magaLine wifl receive a bonus
of $30.00 OFF our already·low-Iow prices

··IF THEY CORRECTL Y OUOTE ··10 us:

"FORT WORTH COMPUTERS IS CLOSER - AND
I CLAIM MY $30.00 BONUS"

To qualify: Order must (A) be placed and
pre-paid before December 1st 1982 and

(B) exceed $1.000.00 net order value.

EXTRA! EXTRA!

EXTRA!

O~

fro
thE
BU

Bu
thE
po
Ih.
"a
It (

TM: TRADE MARK OF THE TANDY CORPORATION 377 PLAZA GRANBURY· FORT WORTH· TEXAS 76048



file both in granules and kilobytes. At
this point, after the information ap
pears on the screen, the data is written
into the file DI RECTR Y/DAT and the
procedure repeats for the next directory
entry. When the directory has bccn
completely read, the files are closed to
update the EOF pointer so that the files
won't be completely lost if an I/O error
occurs. Then control is passed back 10

line 540, where the process can be re
peated on the next disk in your library.

The subroutine at line 1860 calculates
the frcc space on the disk by reading the
GAT table and checking each bit of
each byte to determine if the granule it
represents is allocated or frcc. Only the
high four bits are checked, since this is
all that LDOS uses. In line 2120, the
number of free granules is converted in
to K and the subroutine returns with EE
equal to the number of free grans and
EK equal to the amount of frcc space.

The subroutine at line 2180 writes the
data to the file DIRECTRY/DAT,
which contains information about the
files, while the subroutine at line 2340
handles writes to the file HEADER/
OAT, which contains information
about the disk. As you can see, the rela
tive sizes of these two data files will vary
depending on how many files are on

each disk. A pointer stored within DI
RECTR Y/DAT points to the correct
data in HEADER/DAT. This is why
it's not possible to calculate exactly how
many disks may be stored in a given
amount of disk space. I'll wager,
though, that a double-density 4O-track
data disk will hold more files than you'll
ever have.

The screen graphics routine is next at
line 2620. This is called at program ini
tialization; the screen is redrawn each
time you call the program REPAIR/
CMD, since it clears the screen before
executing. The data-input routine is at
line 2700. This versatile routine accepts
only a predetermined amount of char
acters, and relurns with the input stored
in TT$ only after you hit the enter key.
Before you call it, Sand E must be load
ed with the starting and ending points
on the screen where input is 10 be ac
cepted. The length of the input string is
the difference between them. The
routine takes care of calculating this
and kccps the result stored in C.

The file TRANSFER/DAT is written
to in the routine at line 3020. The data
stored in this file is VI, the nag indicat
ing whether or not the operator wants to
include invisible files; D2 and D2$, the
drive number that the data files will be

written on; DN, the current highest disk
number assigned; IN, the number of
filespecs currently stored in the system;
and KT$, your name. This file will nev
er occupy more than a granule of disk
space, but it must be present to let the
programs communicate with each
other.

The rest of the program contains the
error-trapping routines. If an error oc
curs that the program hasn't planned
for, control passes to line 3340, which
jumps to 3020, the exit routine. The
screen shows the error-code number
while the menu program is loading.
This procedure assures you that all files
are closed and have their directory
properly maintained, should recovery
be necessary.

I dislike reconstructing data files, so I
exit the DREADER/BAS program after
every 15 or 20 disks have bccn read and
make a back-up of all thrcc data files.

PRINT/BAS

PR INT/BAS is the longest of the
modules. It reads the data files created
by DR EADER/BAS and outputs them
to the screen or printer. After you ini
tialize, control passes to line 980, which
displays a menu on the screen. Line
1220 is a loop that prints a moving ar-
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* NO CHARGE TO INSTALL GIiEEN SCREEN
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BEn DAY SHIPMENT.
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SHIPPlllG EXTRA
VISA MASTERCHARGE AMER. EXPRESS
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row as a prompt. The ON ... GOTO
statement in line 1360 goes to the proper
routine; otherwise, the position of the
arrow advances and the loop repeats.

The routines at line 1400 and line 300
are similar. They print the entire file,
though part of the file can be printed if
you know the record number range. I
wrote these routines separately to let
you modify the printout format without
affecting the video. The code is longer,
but more versatile.

Line 2040 provides pagination, so I
recommend that no printer filter be resi
dent or that you do a RESET 'PR be
fore running this program. You might
wish to add line 30 in PRINT/BAS to
read: 30 CMD"RESET ·PR. The
printout never exceeds 64 characters in
width, and six filespecs are printed on
each page.

The search routine beginning at line
2160 is a sequential search using the IN
STR function of LBasic. I could have
used a tree search that would be faster,
but such a search would require a sorted
file. This short routine finds any filespec
that contains the sequence of entered
characters regardless of where in the
filespec that sequence occurs. Line 2420
samples the keyboard during each com
pare and aborts if you press the up
arrow.

The subroutine at line 3720 paginates
by checking the current line number
stored in the printer devicc control
block, or DCB, and comparing it with
50 to see if a full page has been printed.
If so, a form feed goes to the printer and
a new header prints across the top of the
page. You can select the range of disk
numbers to be retrieved; press enter
twice to default to prim the entire file.

The routines beginning at line 3820
are a copy of the other file-scanning
routines, but with the statements in a
different order and a somewhat differ
ent format. This lets you print out the
files by their disk number ratherthan al
phabetically. If you've sorted your
database, the files will be alphabetized
within each group; otherwisc, thcy'll bc
in the order in which thcy were read
from the disk's directory.

The error trap in this module (line
5000) is not as complicated as that in the
OREAOER/BAS module. Its purpose
is to return you to the menu if any error
should occur. To let you debug, the er
ror code and line number are displayed,
and you must press the enter key to re
turn to the menu.

Even though it is less than a full sec
tor in total length, the file TRANS
FER/DAT contains information that
the program modules cannot function

without I f this file does not exist somc
where in the system, all of the modules
will assume that you haven't initialized
the system yet. Some will abort back to
the main menu; others will prompt you
to initialize. In any case, if you have any
other file named TRANSFER/OAT,
the program will read it; if it isn't the
right one, pandemonium will break
loose. In fact, this file is so important
that nothing in the systcm can be ac
ccsscd without it.

A disadvantage of the system is that
if you buy another drive and wish to
change the disk you're storing your data
on, you can't do so without modifying
the data within this file. You also might
be faced with a reconstruct of one of the
other files, so I included a utility to deal
with these needed changes to TRA S
FER/OAT. Since you won't normally
be cmering this module as part of run
ning this program, this utility has no
special menu selection. You type
RUN"UTILITY/BAS"; it will prompt
you through its operation. You can
change any of the system data here that
you want to; the changes are not perma
nent until you exit the program. Know
what you are doing and work on a back
up of the file! Even though you can
abort without making your changes
permanent, you can destroy all your
files if you aren't careful. When you're
finished editing TRANSFER/OAT, the
utility will return you to the main menu.

MAGIDEX/CMD

The sale purpose of the file MAGI
DEX/CM 0 is to load and execute LBa
sic and then load and cxccute the pro
gram MAGIDEX/BAS. You need not
key in this part of the program if you
don't want to or iryou don't know how
to use an editor/assembler. It is present
ed here in the format used by EDAS,
and will have to be modified for EO
TASM. You'll need to change lines such
as 210 into two separate line numbers,
each with one byte and one OEFB op
code. Lines to be changed are 180,210,
220, 230, 240, 250, 260, 270, 280, 290,
and 300. Lines 120, 130, and 140 should
be deleted since EOTASM does not rec
ognize these pseudo-ops. This loader
sets up a temporary buffer at X'Booo'
for the command LBASIC RUN
"MAGIDEX/BAS" and a concluding
carriage return. Since no part of this
buffer can be clobbered by the loaded
program, I have ORGed it in the middle
of RAM, well out of harm's way. This
loader merely places some graphics and
a message on the screen and jumps to
X'4405 , with the HL register pair point
ing to the command to be executed.

This vector is in TRSOOS and NEW
DOS, and I think in all the other
DOSes, and can be used as a way to
protect your programs from prying
eyes. Here I've used it for conveniencc,
as the programs can be executed from
LOOS Ready and will return to com
mand level when finished. Even in this
simplified form, such a loader could
confuse the new computer user into
thinking that your program is tamper
proof, especially if you add passwords
to all the modules.

If you're using a Model III, you'll
have to change a couple of lines. Do not
key in SORT50/BAS because there nev
er was an LOOS 5.0 for the Model Ill.
In the module MAGIDEX/BAS, make
line 880 read: RUN"SORT/BAS". In
the SORT/BAS module, delete lines
160 and 180. In the module PRINT/
BAS, you may want to change the up
arrow to one of the special characters
available on your computer, because a
flashing left bracket is not rarticularly
attractive. This should be done in line
1260. The address X'4405' will have to
be changed to the correct one for the
Model II I also. Consuh your LDOS
manual for the address of the @RUN
vector. These should be the only
changes rCQuired for operation on a
Model II under LDOS 5. I.

If you decide 10 key in these pro
grams, I recommend that you make
each statement that contains an ON
ERROR GOTO statement into a REM
so that the error traps won't throw you
when you're debugging your typing.
This is good advice for any program,
but particularly this one, since an crror
can cause an immediate return to the
menu module and the unrecoverable
loss of the program you're trying to de
bug. After you've corrected all your
typing mistakes, you can remove the
REM tokens.

Be sure to name the programs exactly
as shown, because each module calls the
other and they must have the right
name. If you're running an LDGS earli
er than 5.1.2, you should name the
menu module simply MAGIDEX in
stead of MAGIOEX/BAS to allow for
the difference in default extension
handling in LOOS 5.1.2.

Disk-<1rive catalog programs are like
spouses: there's only one that's just
right for you. This one is exactly right
for me, but I've tried to make it easy to
modify so that you can make it just
right for you.•

Charles Knigh/ can be reached aI
2708 Rober/s Circle, Ar/ing/on, TX
76010.
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GRAPHICS

Tiger Graphics
by Barbara Clinger

Progm/1/ Lisling I

5 • EXAroiPLE 1
l~ DEFUSR0:&H7C08:DEFUSRl:&H7D17:DEFUSR2=&H7D65
20 DEPUSR3=&H7C0I:CLS
313 DEFINT I,J,T,U,V
40 I6=16:18=18:P5=.5
sa IN~U'l'''INPUT H";H:POKE&H7DF7,H:POKE&H7DF8,0
60 INPUT"INPUT K"iK:POKE&H7DF9,K:POKE&H7DPA,0
70 INPUT"INPUT PHIGH"iI:POKE 32239,I:POKE 32240,0:V5=IB"'I
813 INPUT"INPUT P\'1IDE";I:POKE 32241,I:POKE 32242,0
913 Z:USR0 (w)
lea DEF FNY(X)=2*X-3
1113 INPUT"ENTER THE DOMAIN";Al,A2
120 II=INT(I6*(Al+H)+PS) :I2-INT(I6*(A2+H)+P5)
130 FOR U=11 TO 12:Z=USR3(U)
140 V=INT(IS*(K+FNY(U/16-H»+P5)
150 IF V<0 OR v> V5 THEN 210 ELSE Z=USRl(V)
160 IF U=Il THEN 210
170 IF ABS(T-V)<3 THEN 210
180 IF T>V THEN Jl=V+l:J2=T-l
190 IF T<V THEN Jl=T+l:J2=V-l
200 FOR I3=Jl TO J2 STEP 2:Z=USRl(I3) :NEXT 13
210 T=V
220 NEXT U
225 Z=USR2(l'l)
230 END

Use the IDS-445 Paper
Tiger to print graphics

using Basic, Pascal, and
Assembly language.

My selection of a printer was based
on three things: quality, price, and
graphics capabilities. The IOS-445
often called the Paper Tiger-gave me
everything I wanted in a printer except
lowercase descenders. However, there

is a great difference between having a
printer with graphics capabilities and
actually using it to draw graphs.

The programs in this article illus
trate how to use the full graphics ca
pabilities of the Tiger by controlling
the individual dots. In fact, these pro
grams graph functions as they would
appear on standard graph paper with
one-quarter-inch grids.

This article is in two sections; the pro
grams in the first part are written in
Level II Disk Basic using NEWDOS80,
but will run under TRSDOS 2.3 as well
as NEWDOS +. With some modifica
tions they will run with Level II Basic
and at least 16K of memory. The

The Key Box

Modell
32K RAM
105-445 Printer
Pascal 80
Tiny Pascal

PrO/:rlllll Lisli,,~ 1

;TIGERGRAPH
;BARBARA CLINGER
;DEPARTMENT OF MATHEMATICS
;\'1HEATON COLLEGE
; NORTON , MASS. 02766

7C01
7C01 CD7F0A
7C04 22FB7D
7C07 C9
7C08
7C08 ED5BEF7D

00001
00002
00003
00004
00005
00006
00007
00010
00020
00030
00040
00050
00060

GETU

AXES

ORG
CALL
LD
RET
ORG
LD

7C01H
0A7FH
(U) ,HL

$
DE, (PHIGH)

;START OF GETU

;END OF GETU
;START OF AXES
;X-Y AXES AT (H0,K0) IN
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Listi,,!: 2 co,,/inued

7C0C 3E12 00070 LD A,18 ; THE PAGE
7C0E 0E00 00080 LD C,0
7C10 CDDE7D 00090 CALL MULT ;PAGEH=18*PHIGH
7C13 22F57D 00100 LD (PAGEH) ,HL
7C16 ED5BF17D 00110 LD DE, (PWIDE)
7CIA 3E10 00120 LD A,16
7CIC 0E00 00130 LD C,0
7CIE CDDE7D 00140 CALL MULT ;PAGEW=16*PWIDE
7C21 22F37D 00150 LD (PAGEI'l) ,HL
7C24 7D 00160 LD A,L
7C25 4C 00170 LD C,H
7C26 ED5BEF7D 00180 LD DE, (PHIGH)
7C2A CDDE7D 00190 CALL MULT ;3*(PAGEW)*(PHIGH) EQUALS
7C2D EB 00200 EX DE,HL ; THE NUMBER OF BYTES IN
7C2E 3E03 00210 LD A,3 ;THE PAGE
7C30 0E00 00220 LD C,0
7C32 CDDE7D 00230 CALL r·IULT ; (HL)=3* (PAGEW)*(PHIGH)
7C35 44 00240 LD B,H
7C36 4D 00250 LD C,L
7C37 2100A0 00260 ZERO LD HL,PAGE ; ZERO THE PAGE
7C3A 3600 00270 ZLOOP LD (HL) ,0
7C3C 23 00280 INC HL
7C3D 0B 00290 DEC BC
7C3E 78 00300 LD A,B
7C3F Bl 00310 OR C
7C40 20F8 00320 JR NZ,ZLOOP ;SEE IF PAGE IS ZEROED
7C42 3E00 00330 LD A,0
7C44 32FB7D 00340 LD (U) ,A ;U MAKES LEFT HASH MARK
7C47 3E20 00350 LD A,20H ; ON THE Y-AXIS
7C49 32FD7D 00360 LD (V) ,A ;V HAKES THE RIGHT HASH
7C4C 3AF77D 00370 LD A, (H0) ; MARK ON Y-AXIS
7C4F FE00 00380 CP 0 ;SEE IF Y-AXIS = V-AXIS
7C51 CA597C 00390 JP Z,ISEQU
7C54 3E20 00400 LD A,20H
7C56 32FB7D 00410 LD (U) ,A
7C59 2AF37D 00420 ISEQU LD HL, (PAGEW)
7C5C 7D 00430 LD A,L
7C5D 4C 00440 LD C,H
7C5E 110300 00450 LD DE,3
7C61 CDDE7D 00460 CALL MULT ;FIND 3*PAGEW=NO. SPACES
7C64 E5 00470 PUSH HL ; BETl'IEEN Y HARKS
7C65 3E10 00480 LD A,16
7C67 0E00 00490 LD C,0
7C69 ED5BF77D 00500 LD DE, (H0)
7C6D CDDE7D 00510 CALL HULT ;FIND 16*H
7C70 1100A0 00520 LD DE,PAGE
7C73 19 00530 ADD HL,DE ;PAGE+16*H
7C74 E5 00540 PUSH HL
7C75 2AEF7D 00550 LD HL,(PHIGH) ;# OF Y HASH MARKS
7C78 45 00560 LD B,L
7C79 El 00570 POP HL
7C7A Dl 00580 POP DE
7C7B 22037E 00590 HARKY LD (TEMP) ,HL
7C7E DD2A037E 00600 LD IX, (TEHP) ;IX POINTER TO Y-AXIS
7C82 3AFB7D 00610 LD A, (U)
7C85 DD77FF 00620 LD (IX+255) ,A ;MARK LEFT OF Y-AXIS
7C88 3AFD7D 00630 LD A, (V)
7C8B DD7701 00640 LD (IX+l) ,A ;MARK RIGHT OF Y-AXIS
7C8E 19 00650 ADD HL,DE ;FOR NEXT HASH HARK
7C8F 10EA 00660 DJNZ MARKY
7C91 2AF37D 00670 LD HL, (PAGEW) ;BEGIN TO MARK X-AXIS
7C94 7D 00680 LD A,L
7C95 4C 00690 LD C,H
7C96 ED5BF97D 00700 LD DE, (K0)
7C9A CDDE7D 00710 CALL ~IULT ;FIND K*PAGEW
7C9D 110300 00720 LD DE,3
7CA0 7D 00730 LD A,L

l.is/inK 2 C""""IiI'S
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LiSlmg } c"minunl

7CA1 4C 00740 LD C,H
7CA2 CDDE7D 00750 CALL MULT ;(HL)=PAGE+3*K*(PAGEW)
7CA5 1100A0 00760 LD DE,PAGE ; POINTS X-AXIS
7CA8 19 00770 ADD HL,DE
7CA9 2B 00780 DEC HL
7CAA E5 00790 PUSH HL
7CAB 110F00 00800 LD DE,15
7CAE A7 00810 AND A
7CAF ED52 00820 SBC HL,DE
7CBl 111000 00830 LD DE,16
7CB4 E5 00840 PUSH HL ;(HL)=PAGE+3*K*(PAGEW)-16
7CB5 2AF17D 00850 LD HL, (PWIDE) ; LEFTMOST PART OF X-AXIS
7CB8 45 00860 LD B,L
7CB9 05 00870 DEC B ;# HASH MARKS ON X-AXIS
7CBA El 00880 POP HL iIS (PAGEW)-1
7CBB 7E 00890 MARK X LD A,(HL)
7CBC F602 00900 OR 2 ;MAKE DOT OVER X-AXIS
7CBE 77 00910 LD (HL) ,A
7CBF E5 00920 PUSH HL
7CC0 D5 00930 PUSH DE
7CCI ED5BF37D 00940 LD DE, (PAGEW)
7CC5 19 00950 ADD HL,DE
7CC6 22037E 00960 LD (TEMP) ,HL
7CC9 DD2A037E 00970 LD IX, (TEMP)
7CCD DD7E00 00980 LD A, (IX)
7CD0 F620 00990 OR 20H ;MAKE DOT UNDER X-AXIS
7CD2 DD7700 01000 LD (IX) ,A
7CD5 Dl 01010 POP DE
7CD6 El 01020 POP HL
7CD7 A7 01030 AND A
7CD8 ED52 01040 SBC HL,DE ;MOVE LEFT FOR NEXT MARK
7CDA 10DF 01050 DJNZ MARKX
7CDC 2AEF7D 01060 YAXIS LD HL, (PHIGH)
7CDF 7D 01070 LD A,L
7CE0 4C 01080 LD C,H
7CEI 110300 01090 LD DE,3
7CE4 CDDE7D 01100 CALL MULT ;3*(PHIGH)=# OF BYTES FOR
7CE7 E5 01110 PUSH HL ; Y-AXIS
7CE8 3E10 01120 LD A,16
7CEA 0E00 01130 LD C,0
7CEC ED5BF77D 01140 LD DE, (H0)
7CF0 CDDE7D 01150 CALL MULT ;FIND 16*H
7CF3 1100A0 01160 LD DE,PAGE
7CF6 19 01170 ADD HL,DE ;PAGE+3*(H) POINTS TO
7CF7 Dl 01180 POP DE ; START OF Y-AXIS
7CF8 43 01190 LD B,E
7CF9 ED5BF37D 01200 LD DE, (PAGEW)
7CFD 363F 01210 YLOOP LD (HL) ,3FH ;3FH MAKES COLUMN 6 DOTS
7CFF 19 01220 ADD HL,DE
7D00 10FB 01230 DJNZ YLOOP
7D02 2AF37D 01240 LD HL, (PAGEW) ;START OF X-AXIS
7D05 2B 01250 DEC HL
7D06 44 01260 LD B,H
7D07 4D 01270 LD C,L
7D08 El 01280 POP HL
7D09 7E 01290 XLOOP LD A,(HL)
7D0A F601 01300 OR 1 ;MAKES ONE DOT FOR AXIS
7D0C 77 01310 LD (HL) ,A
7D0D 2B 01320 DEC HL ;MOVE LEFT FOR NEXT DOT
7D0E 0B 01330 DEC BC ;DECREASE COUNTER
7D0F 78 01340 LD A,B
7D10 Bl 01350 OR C
7D11 FE00 01360 CP 0
7D13 C2097D 01370 JP NZ,XLOOP ;SEE IF DONE WITH X-AXIS
7D16 C9 01380 RET ;END OF AXES
7D17 01390 ORG $ ;BEGIN OF PLOT
7D17 CD7F0A 01400 PLOT CALL 0A7FH ;GET V FROM BASIC

'-is/ing} ('omi'lIIes
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7D1A 7C 01410 LD A,H ,TO PLOT (U, V) --DIVIDE V
7D1B 4D 01420 LD C,L ;BY 6, GET Q AND R THEN
7D1C 1E06 01430 LD E,6 ,SET BIT 5-R IN BYTE
7D1E 1600 01440 LD D,0 ,PAGE+Q'(PAGEW)+U
7D20 CDC87D 01450 CALL DIVIDE
7D23 57 01460 LD D,A
7D24 59 01470 LD E,C
7D25 ED53FF7D 01480 LD (QUOT) ,DE ,SAVE Q
7D29 22017E 01490 LD (RMDER) ,HL ,SAVE R
7D2C 3AF37D 01500 LD A, (PAGEW)
7D2F 0E00 01510 LD C,0 , DIVISOR ON DE
7D31 ED5BFF7D 01520 LD DE, (QUOT) ,ON EXIT QUOTIENT IN AD
7D35 CDDE7D 01530 CALL I1ULT , REMAINDER IN HL
7D38 ED4BFB7D 01540 LD BC, (U)
7D3C 09 01550 ADD HL,BC
7D3D 0100M 01560 LD BC,PAGE
7D40 09 01570 ADD HL,BC ,ADD ADDR OF PAGE
7D41 22037E 01580 LD (TEMP) ,HL
7D44 DD2A037E 01590 LD IX, (TEMP)
7D48 210500 01600 LD HL,5
7D4B ED5B017E 01610 LD DE, (RHDER) ,FIND 5 HINUS ID~DER

7D4F A7 01620 AND A ,DETERMINE WHICH BIT
7D50 ED52 01630 SBC HL,DE , TO SET
7D52 1601 01640 LD D,l
7D54 7D 01650 LD A,L
7D55 B7 01660 OR A
7D56 2805 01670 JR Z,RDONE ,GO NO MORE ROTATES
7D58 47 01680 LD B,A
7D59 CB22 01690 RLOOP SLA D ,ROTATE TO SET BIT
7D5B 10FC 01700 DJNZ RLOOP
7D5D DD7E00 01710 RDONE LD A, (IX) ,GET CONTENTS OF BYTE
7D60 B2 01720 OR D ,INSERT NEW INFO IN BYTE
7D61 DD7700 01730 LD (IX) ,A ,STORE BACK INTO BYTE

7D64 C9 01740 RET ,END OF PLOT
7D65 01750 ORG $ ,BEGIN OF PRINT
7D65 3E03 01760 PRINT LD A,3 .",
7D67 CDBD7D 01770 CALL OUTCHR ;PUT 445 INTO GRAPHICS
7D6A 0;';00 01780 LD C,0
7D6C ED5BEF7D 01790 LD DE, (PHIGH)
7D70 CDDE7D 01800 CALL ~IULT

7D73 2B 01810 PLOOP DEC HL ;COUNTER VERTICALLY IS
7D74 22FB7D 01820 LD (U) ,HL ,(U)=3'(PHIGH)-1
7D77 EB 01830 EX DE,HL
7D78 2AF37D 01840 LD HL, (PAGEW)
7D7B 7D 01850 LD A,L
7D7C 4C 01860 LD C,H
7D7D CDDE7D 01870 CALL MULT , (HL) =U' (PAGEW)
7D80 1100A0 01880 LD DE,PAGE
7D83 19 01890 ADD HL,DE ,(HL)=PAGE+U'(PAGEW)
7D84 110000 01900 LD DE,0 ;IS THE COUNTER ACROSS
7D87 7E 01910 GETCHR LD A, (HL)
7D88 FE03 01920 CP 3 ,"IF CHAR=3,PRINT TWICE
7D8A CCBD7D 01930 CALL Z,OUTCHR ,SEND CHARACTER
7D8D CDBD7D 01940 CALL OUTCHR ,SEND CHARACTER
7D90 13 01950 INC DE ,INCREASE POINTER
7D91 23 01960 INC HL ,INCREASE POINTER
7D92 E5 01970 PUSH HL ,SAVE POINTER
7D93 2AF37D 01980 LD HL, (PAGEW) ,CHECK-SEE IF LINE DONE
7D96 2B 01990 DEC HL
7D97 A7 02000 AND A
7D98 ED52 02010 SBC HL,DE
7D9A 7C 02020 LD A,H
7D9B B5 02030 OR L
7D9C E1 02040 POP HL
7D9D C2877D 02050 JP NZ,GETCHR ,CONTINUE IF NOT DONE
7DA0 3E03 02060 LD A,3 ;"SEND END OF LINE SGNAL
7DA2 CDBD7D 02070 CALL OUTCHR

Lis/in" 2 nmllnueJ
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7DA5 3E0B 02080 LD A,0BH .**,
7DA7 CDBD7D 02090 CALL OUTCHR
7DAA 2AFB7D 02100 LD HL, (U) ICHECK-SEE IF PAGE DONE
7DAD 7C 02110 LD A,H
7DAE B5 02120 OR L
7DAF C2737D 02130 JP NZ,PLOOP ;CONTINUE IF NOT DONE
7DB2 3E03 02140 DONE LD A,3 ;**SIGNAL TO EXIT GRAPHICS
7DB4 CDBD7D 02150 CALL OUTCHR
7DB7 3E02 02160 LD A,2 .**,
7DB9 CDBD7D 02170 CALL OUTCHR
7DBC C9 02180 RET ;RET TO CALLING PROG
7DBD F5 02190 OUTCHR PUSH AF ISUBR TO SEND CHAR
7DBE CDD105 02200 CHCKP CALL 5DIH ICHECK STATUS OF PRINTER
7DCl 20FB 02210 JR NZ,CHCKP IWAIT IF NOT READY
7DC3 Fl 02220 POP AF
7DC4 32E837 02230 "LD (37E8H) ,A ; SEND IT
7DC7 C9 02240 RET ;RET TO PRINT
7DC8 210000 02250 DIVIDE LD HL,0 IFROM ZAKS
7DCB 0610 02260 LD B,16 ;ON ENTRY DIVIDEND IN AC
7DCD CBll 02270 DLOOP RL C I DIVISOR IN HL
7DCF 17 02280 RLA iON EXIT QUOTIENT IN AC
7DD0 ED6A 02290 ADC HL,HL ; \l.EMAINDER IN HL
7DD2 ED52 02300 SBC HL,DE
7DD4 3001 02310 JR NC, $+3
7DD6 19 02320 ADD HL,DE
7DD7 3F 02330 CCF
7DD8 10F3 02340 DJNZ DLOOP
7DDA CBll 02350 RL C
7DDC 17 02360 RLA
7DDD C9 02370 RET lEND OF DIVIDE SUBROUTINE
7DDE 0610 02380 MULT LD B,16 ; FROl1 ZAKS
7DE0 210000 02390 LD HL,0 ;ON ENTRY (A)=LSB HULTCND
7DE3 CB39 02400 11LOOP SRL C ; (C)=HSB HULTCND
7DE5 IF 02410 RRA I (DE)=HULTIPLIER
7DE6 3001 02420 JR NC,HLOOPI iON EXIT (HL)=PRODUCT
7DE8 19 02430 ADD HL,DE
7DE9 EB 02440 HLOOPI EX DE,HL
7DEA 29 02450 ADD HL,HL
7DEB EB 02460 EX DE,HL
7DEC 10F5 02470 DJNZ HLOOP
7DEE C9 02480 RET ;END OF MULT SUBROUTINE
7DEF 02490 PHIGH EQU $
0002 02500 DEFS 2
7DFl 02510 PWIDE EQU $
0002 02520 DEFS 2 changes for Level II Basic are given at
7DF3 02530 PAGEW EQU $ the end of this section.
0002 02540 DEFS 2 The second section introduces new
7DF5 02550 PAGEH EQU $ techniques and examples of graphing.
0002 02560 DEFS 2 However, these applications are devel-
7DF7 02570 H0 EQU $ oped in Pascal-SO rather than Basic.
0002 02580 DEFS 2 The Tigergraph program is modified to
7DF9 02590 K0 EQU $ be used with Pascal-SO.
0002 02600 DEFS 2
7DFB 02610 U EQU $
0002 02620 DEFS 2 Part 17DFD 02630 V EQU $
0002 02640 DEFS 2 The graphics dot-plotting mode
7DFF 02650 QUOT EQU $ provides the capability to control0002 02660 DEFS 2 through software each print needle7E01 02670 RMDER EQU $
0002 02680 DEFS 2 during horizontal scans of the print

7E03 02690 TEMP EQU $ head across a page. The Tiger enters
0002 02700 DEFS 2 the graphics mode when the control
A000 02710 PAGE EQU 0A000H character ASCII ETX (control C or
0000 02720 END hexadecimal 03) is received. In the
00000 TOTAL ERRORS graphics mode, the printer uses a

raster scan technique allowing a verti-
cal column of seven dots across a
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page (the seventh dot being repeti
tious unless printing the bottom row).
Bit? is not used in the graphics mode
and the remaining seven dot positions
correspond to bits 0-6 of a memory
byte organized as shown in Figs. I
and 2.

When the printer is in the graphics
mode, each control character must be
preceded by the control character 03H.
For example, to exit graphics mode the
characters 03H followed by 02H must
be sent to the printer. Consequently,
when you want to send 03H as data and
not have it be interpreted as a control
code, it is necessary to send 03 H to the
printer twice. The control characters
used in this article are 03H to enter the
graphics mode, OBH for vertical tab
(end-of-line signal), and 02H to exit
graphics.

The initial outline for the program
consisted of the step-by-step process 1
use when 1 draw a graph. The resulting
programs ended up closely following
that process. The procedure goes as fol
lows: First take a clean piece of graph
paper (I prefer to use graph paper with
one-quarter-inch grids.) On this paper
draw the coordinate axes and mark off
units. Second, plot enough points to de
termine the shape of the curve. Finally,
fill in the sketch using the points as
guides.

The three main portions of Tiger
graph (Program Listing 2) follow the
original outline closely. The Axis rou
tine zeros the page (clean paper), draws
the coordinate axes, and marks off the
units. The Plot routine does just that; it
plots individual points, and the Print
routine sends the information to the Ti
ger. Surprisingly enough, even when
plotting points in adjacent spaces, if the
graph is rising or falling rapidly, it is
necessary to do some vertical filling in
of points on the graph.

Now let's discuss the physical proper
ties of the Tiger and define some terms 1
find useful. Visualize a blank page con
taining many spaces, each of which
must either remain blank or have a dot
printed in it. The term "page" will refer
to a rectangular array of spaces of a pre
determined size. In fact, page is a mem
ory block and contains the information

PRINTED DOTS IN
EACH COLUMN

(
""RECEIVED BIT I

C,"ARACTER BIT 2
BIT O' LSB BiT ~
BIT 6' MSB BIT 4

BIT ~

BIT 6

PRINT ,"EAD
NEEDLES

Figure I
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5 'POLAR EQUATIONS
6 'CHANGE LINE 1013 TO DESIRED POLAR EQUATION
10 DEFUSR0=&H7C08:DEFUSR1=&H7D17:DEFUSR2=&H7D65
213 DEFUSR3=&H7C01:CLS
30 DEFINT I,J,T,U,V
40 I6=16:I8=18:P5=.S
50 INPUT"INPUT H";H:POKE&H7DF7,H:POKE&H7DFB,fl
613 INPUT"INPUT K";K:POKE&H7DF9,K:POKE&H7DFA,fl
70 INPUT"INPUT PHIGH";I:POKE 32239,I:POKE 322413,0:VS=I8*I
80 INPUT"INPUT PWIDE"iI:POKE 32241,I:POKE 32242,0
913 Z=USR13 (W)
100 DEF FN R(A)=2*(1 - COS(A»)
130 FOR A=0 TO 6.2 STEP .05
140 U=INT(I6*(H+FN R(A)*COS(A»)+P5) :Z=USR3(U)
145 V=INT(I8*(K+FN R(A)*SIN(A»)+P5) :Z=USRl(V)
220 NEXT A
225 Z=USR2 (W)

Program Lisling 3

Program Listing 4

10 'PROGRAM CONICS/BAS
15 'BARBARA CLINGER
213 'DEPARTf·lENT OF NATHEI1ATICS
25 'WHEATON COLLEGE
30 'NORTON, MASS. 02766
40 DEFUSRO=&H7C08:DEFUSRl=&H7D17:DEFUSR2=&H7D65
45 DEFUSR3=&H7COl
50 DEFINT I,J,T,U,V
55 16=16:18=18:P5=.S
57 PRINT"PHIGH = PAGE HEIGHT P\"lIDE = PAGE WIDTH
613 INPUT"INPUT PHIGH";I:POKE 32239,I:POKE 32240,0:V5=I8*I
65 INPUT"INPUT PiHDE";I:POKE 32241,I:POKE 32242,0
70 INPUT" INPUT H0"; H: POKE&H7 DF7 , (J: POKE&H7DF8 ,0
75 INPUT"INPUT KO";K:POKE&H7DF9,K:POKE&H70FA,0
80 Z=USR0 (H)
85 INPUT"CHOICES (1) INPUT CONIC (2) DRAW (3) ENO";I
90 ON I GOTO 100,95,725
95 Z=USR2(W) :GOTO 85 'ZERO PAGE AND DRAW AXES
100 PRINT"CHOICES OF CONICS TO GRAPH:"iTAB(313) "(l) LINE
105 PRINT TAB(30) i"(2) PARABOLA
lU1 PRINT TAB(30);" (3) CIRCLE
115 PRINT TAB(30);" (4) ELLIPSE
120 PRINT TAB(30) ;"(5) HYPERBOLA
125 INPUT"ENTER THE APPROPRIATE NUMBER "iJ
130 IF J<l OR J>5 THEN 100
135 ON J GOTO 150,320,450,450,565
145 'ORAH LINE
150 PRINT"OPTIONS FOR FORH OF LINE:";TAB(30) "(1) TWO-POINT
155 PRINT TAB(30) ;"(2) POINT-SLOPE
160 INPUT" ENTER THE APPROPRIATE NUMBER" i I
165 IF 1<1 OR 1>2 THEN ISO
1713 INPUT"ENTER Xl AND Yl";Xl,Y1
175 IF 1=1 THEN 195
180 INPUT"ENTER THE SLOPE";~l

185 x2=Xl+l:Y2=Yl+M
190 GOTO 205
195 INPUT"ENTER X2 AND Y2";X2,Y2
200 IF Xl=X2 THEN 270
205 IF Xl<=X2 THEN 215 ELSE x3=Xl:X1=x2:x2=X3
210 Y3=Yl:Yl=Y2:Y2=Y3
215 Ul=I6*(Xl+H) :Vl=I8*(Yl+K)
220 U2=I6*(X2+H) :V2=I8*(Y2+K)
225 M=(V2-Vl)/(U2-Ul) :B=(U2*VI-Ul*V2)/(U2-Ul}
230 INPUT "ENTER DOMAIN" ;Al ,A2
235 Il=INT(I6*(Al+H)+P5) :I2=INT(I6*(A2+H)+P5)
240 FOR 1=11 TO 12
245 Z=USR3 (1)
250 V=INT(M*I+B+P5)
255 GOSUB 685
260 NEXT I
265 GOTO 85
270 INPUT"LINE IS PARALLEL TO Y-AXIS, INPUT RANGE OF Y'S"iYl,Y2
275 Jl=INT(I8*(Yl+K)+P5) :J2=INT(I8*(Y2+K)+P5)
280 U=INT(I6*(Xl+H) +P5) :Z=USR3(U}
285 FOR I3=Jl TO J2
290 IF I3>V5 OR 13<0 THEN 300
295 Z=USRI (13)
300 NEXT 13
305 GOTO 85
315 'GRAPH PARABOLA
320 PRINT"TWO OPTIONS: (1) OPENS up/nOWN (2) OPENS LEFT/RIGHT"
325 PRINT"(l) (X-HI) [2=t4(Y-Kl) (2) (Y-Kl) [2=~l(X-Hl)

Lilting 4 conlinues



print density of a line (characters per
inch) controls the horizontal dot spac
ing, the options being 8.3, 10, and 12 cpi
(16 cpi is not recommended for graph
ics). At 12 cpi the spacing is .0156 inch
per dot and is the option nearest to .014
inch. The vertical spacing of .014 inch
per dot gives 72 dots per inch. Thus, 18
vertical dots give a unit of one-quarter
inch. At 12 characters per inch, the hor
izontal spacing is .0156 per dot (64.2
dots per horizontal inch) giving a
16-dot-per-one-quarter-inch unit. The
error this scale produces is minimal; for
example, if a page is to be a square with
6 inches on each side, the difference in
the dimensions is only .0576 of an inch
-certainly not obvious to the human
eye. Thus, using 12 cpi is satisfactory
to produce the desired units.

In order to simplify the placement of
a dot within a space in a page, I have in
troduced a set of u-v coordinates where
the units are horizontal and vertical
spaces. This system is only for reference
and is never printed. The origin of the
u-v system is at the bottom left corner of
the page.

In addition to referring to rows of
spaces or columns of spaces, the term
"linc" is introduced. Since each pass of
the print head controls six vertical dots,
the term line is defined to be six rows of
spaces, i.e., six spaces high by the num
ber of columns in a page. In fact, a line
corresponds to one pass of the print
head. The problem of placing a dot in a
page is simply one of selecting the line
and column in which a dot is located,
then setting the appropriate bit.

In Fig. 3 the page is two inches square
and has eight units in each direction.
Thus there are 8 x 16 ~ 128 columns in
the u direction, 8 x 18 = 144 rows in the

fixed at .014 inch per dot. The horizon
tal spacing must be chosen to give spac
ing as close to .014 as possible. The

INPUT"ENTER APPROPRIATE NUMBER"iJ
INPUT" ENTER THE CONSTANTS HI, KI, AND W'; HI, Kl,It
INPUT"ENTER THE DOMAIN 11 ill, 12
Il=INT{ 16* (Il+H) +P5) : I2=INT( 16* (I2+H) +P5)
IF J=2 THEN 385
A=9/{128*r.1)
FOR 1=11 TO I2:Z=USR3(I)
V=INT (18* (K+Kl) +A* {I-I6* (H+Hl) ) [2+P5)
GOSUB 685
NEXT I
GOTO 85
IF M>~ AND II<I6*(H+Hl} THEN Il=I6*(H+Hl)
IF M<0 AND 12>I6*(H+Hl) THEN 12=I6*(H+HI)
FOR 1=11 TO I2:Z=USR3{I)
V=INT( 18* (K+Kl) + (I8/SQR( 16) ) *SQR( 1'1* (1-16 * (H+Hl) ) ) +P5)
GOSUB 685
NEXT I
FOR 1=11 TO 12:Z=USR3(I)
V=INT(I8*{K+Kl)-(I8/SQR(I6»*SQR(N*(I-I6*(H+Hl»)+P5)
GOSUB 685
NEXT I
GOTO 85
'GRAPH CIRCLE OR ELLIPSE
INPUT"ENTER THE COORDINATES OF THE CENTER"iHl,KI
U=INT(I6*(H+Hl)+P5) :V=INT{I8*(K+Kl)+P5)
Z=USR3 (U) : Z=USRI (V) I PLOT THE CENTER
IF J=3 THEN INPUT"ENTER THE RADIUS SQUARED"iA:B=A:GOT0475
INPUT"ENTER A AND B SQUARED"iA,B
INPUT"ENTER THE DOMAIN";Al,A2
IF AI<Hl-SQR(A) THEN Al=Hl-SQR{A)
IF A2>Hl+SQR(A) THEN A2=Hl+SQR(A)
Il=INT( 16* (H+Al) +P5) : I2=INT( 16* (H+A2) +P5)
M=(9*SQR(B»/(8*SQR(A» :MI=I6[2*A:M2=I6*(H+Hl)
FORI=Il TO I2:Z=USR3(1)
IF Ml«1-M2) [2 THEN V=INT(I8*(K+Kl)+P5) :GOTO 515
V=IUT( 18* (K+Kl) -M*SQR(Ml-( I-r42} (2) +P5)
IF 1=11 THEN T1=V
IF 1=12 THEN T2=V
GOSUB 685
NEXT I
FOR 1=11 TO I2:Z=USR3(I)
IF rU«I-f·12) [2 THEN V=INT(I8*(K+Kl)+PS) :GOTO 540
V= INT ( 18* (K+K1) +11 *SQR(rH- ( 1-[42) [2) +P5)
IF 1=11 THEN T3=v
IF 1=12 THEN T4=V
GOSUB 685
NEXT I
I=Il+1:T=T2:V=T4:GOSUB 685
Z=USR3(Il) :T=Tl:V=T3:GOSUB 685
GOTO 85
'GRAPH'GRAPH HYPERBOLA
PR1NT"TWO OPTIONS: (1) REAL AXIS PARALLEL TO X-AXIS
PRINT" (2) REAL AXIS PARALLEL TO Y-AXIS
INPUT"1NPUT APPROPRIATE INTEGER"iJ
INPUT" ENTER THE CONSTANTS HI AND K1" i HI ,Kl
INPUT"1NPUT A AND B SQUARED"iA,B
INFUT"ENTER DOHAIN"iAl,A2
f4=( (-1) [J} *I6i2*A:Hl=(I8*SQR(B) )/(I6*SQR(A})
M2=I6*(H+Hl) :M3=INT(I6*(H+HI-SQR(A»+P5) :M4=INT(I6*(H+Hl+SQR(A»+P5)
1l=INT(I6*(H+A1)+P5) :I2=INT(I6*(H+A2)+P5}-1
FOR I=Il TO 12
IFJ=1 AND 1>M3 AND 1<f.14 THEN I=H4:T=INT(I8*(K+Kl)+fU*SQR((I-I·12) (2+H)+P5)
Z=USR3 (I)
V=INT( 18* (K+Kl) +Ml *SQR( (I-M2) [2+M) +P5)
GOSUB 685
NEXT I
IF 1=12 THEN T4=V
FOR I=Il TO 12
IFJ=l AND 1>143 AND 1<1'14 THEN I=M4:T=1NT(I8*(K+Kl)-Hl*SQR((I-B2) [2+J.1}+P5)
Z=USR3 (I)
V=INT(I8*(K+Kl)-Ml*SQR((I-M2) [2+M)+P5)
GOSUB 685
NEXT I
GO TO 85
'SUBROUTINE TO FILL, IF NECESSARY
IF V<0 OR V>V5 THEN 715 ELSE Z=USRl(V)
IF I=Il THEN 715
IF ABS(T-V) <3 THEN 715
IF T>V THEN Jl=V+l:J2=T-l
IF T<V THEN J1=T+l:J2=v-l
FOR I3=Jl TO J2 STEP 2:Z=USR1(I3) :NEXT 13
T=V
RETURN
END
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Lis/inJ;: 4 continued

for the axes and the graph.
The vertical spacing of dots is con

stant for all characters per inch and is
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Figure 4

"

BYTE 23·12.8

.
~
~~~~~~

'" ... '" N _ 0

BYTE 0 00010000

BYTE I 00001000 06

BYTE 2 00000 I 00 04

INPUT H? 4
INPUT K? 4
INPUT PHIGH? 8
INPUT PWIDE? 8
ENTER THE DOMAIN? - 4,4

.01:16 in
AT 12CPI

Figure 5

TO PRINT THE THREE OOTS

IN BINARY IN HEXADECIMAL IN DECIMAL

1NT(3.01) equals 3.
More information on the greatest-in

teger function and its properties can be
found in most number-theory texts.

Two examples illustrate the proce
dure by which dots can be printed. Con
tinuing with the example of a 2-by-2
page, the points A and B marked on
Fig. 3 correspond to Examples I and 2,
respectively.

BYTE 256

BYTE 257

Figure 3

BYTE 12e

BYTE 129

BYTE 130

INT(J.OOI) ~ J
INT(3)~J

0 - N "----, ,
~

,
~ ~ ~

I I I I
BIT o....l:!!...
BIT 1_

BIT2_

81T3_ •
81T4_ •
61T!I~

61T6_

]_014 in

Figure 1

61 T O.!:.!!.

BIT I

BIT 2---
61T)----_

61T4----_
BIT !I ~""'''L_ _
6IT6----_

r r

~ ~ ~
o N

~"'''''''''''''''''''''''''''''''''''
~~~~~~~~~~~~~~~~~~

", ... ",N-O", ... ",N-o", ... ",N-O

FIRST
PASS OF
PRINT HEAD

P I1.\S COORDINATES (2.2) IN '-1 SYSTEM
~ (64. 90) IN u·v SYSTEM

(H,I() • (2.31
PI1IGH' PWIDE'B
OO~AIN'(-2.6)

COLU~N 0 BYTE 0

COLU~N I BYTE ,
COLU~N 2 BYTE 2

COLUMN 3 BYTE 3

'"

$0 ----- 2 --~--.p

I
I" ,
I

..l-~~-I-~--:'-~-~__--';-,

SECOND
PASS OF
PRINT HEAD

tNT(2.49) ~ 2
tNT(2.999) ~ 2

".

A second property of the Basic 1NT
function is: Given a real number x, the
integer nearest x is found by INT(x +
.5). For example, the integer nearest
2.49 is 2, and 1NT(2.49 + .5) equals
1NT(2.99) equals 2. The integer nearest
2.51 is 3, and 1NT(2.51 + .5) equals

v direction, and 144/6 = 24 lines-each
line containing 128 bytes. The dot A in
Fig. 3 that is in the 18th column, 10th
row of the page has for its u-v coordi
nates (18, 10). You must set bit I in byte
146 and send it to the printer to print
this dot. When an entire page is sent to
the printer, it will be sent from the top
line down to line O.

To compute the memory require
ments for a page, multiply the number
of columns by the number of lines.
In a 2-by-2 page, the memory require
ment is 128x24=3,072 (COO in hexa
decimal). In the case of a 16K machine,
the maximum size page is approximate
ly 2-by-2 square inches with eight units
in each direction. Another limitation on
the page size results from the POKE
statements in Basic-the second argu
ment (the value) must be an integer and
must be less than 256. For the program
Tigergraph as listed, the dimensions of
the page should be no more than 15
units wide by 14 units high since 15 x 16
= 240 is less than 256 and 14 x 18 = 252
is also less than 256.

In most cases these maximum dimen
sions are adequate since they give a page
measuring 3.75 inches wide by 3.5
inches high. However, in Tigergraph all
variables are double-precision integers;
so by POKEing both the least-signifi
cant and most-significant bytes of the
coordinates of a point into memory,
you can use a larger page. In Tigergraph
the starting location of page is AOOOH
(40,960 in decimal) and the origin is
7COIH (31,745 in decimal). For a ma
chine with 16K memory, use 7000H
(28,672 in decimal) for page and 7COI H
for the origin.

Using the definitions above, the crux
of the problem is to make specific dots
print. Not printing in a space is simple
-send a zero for that bit. Printing a
dot in a given space uses two simple
concepts: integer division and the great
est-integer function.

In elementary school, the first type
of division you encounter is integer
division; an integer A divided by a
nonzero integer B gives a quotient Q
and a remainder R, where R is equal
to or greater than zero and less than
B. For example, 10 divided by 6 gives
a quotient I and a remainder of 4.
Notice that the quotient is given by
the greatest-integer function, denoted
in Basic by INT. That is, INT(10/6)
equals INT(1.666 ... ) equals 1.

By definition, the greatest-integer
function (lNT) is defined to be the lar
gest integer not exceeding the argument
of the function:
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"LEARNING IS CHILD'S PLAY WITH EDUGAMES@ BY CLS"

INNOVATIVE TECHNIOUES ADD EXCITEMENT AND CHALLENGE I
Fast moving, high scoring, instant execution holds interest
All options user-controlled for maximum "hands-on" experience
Multi-list capability; create own lists; add, delete, change at will; basic
word list included with each program
Timing/recordkeeping features challenge user to upgrade, allow for
competition
Choice of lists; grade levels; language difficulty; print out; speed and
more
Perfect for all the family; customize to individual needs
Mathflash option; all arithmetic functions by curriculum objective

FOR HOME OR SCHOOL, CREATE LARGE VARIETY OF EXCITING, INTERESTING,
CHALLENGING LESSON UNITS IN GAME OR PRACTICE FORM

All EDUGAMES® fully tested at Center for Unique Learners
Field tested (grade 1 - college) • Debugged by teacher/programmers • Related to teaching objectives

Tne Cenler lor UnIQue learners IS a non-p,ol,1 twcnlng ,ns"lul,on wo,~,ng w<ln youngste,s ",n(\ aOults at every graoe Ie.el It

'5 duecteo:l by Or Nancy DworkIn. nOled e~pef1. aUlt>or. lecture,. Inle-nallonal consult",nt on reao,ng and teacnlngsy,teml
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ItO 00
.... $1000
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00,,.
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tl .... RC.... DE I (D,,~ Only)
n ARCADE II CO"k Only}
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Figure 7

Figure 8

(- H, - K) (H and K are positive inte
gers given in terms of the x-y coordi
nates), the change of coordinates would
be u=x+H and v=y+K.

However, not only are you translat
ing the axes, but you also want to shrink
the units from quarter-inch units hori
zontally and vertically to one space in
each direction in the u-v system. That
lransformation of coordinalcs is givcn
by u= 16(x+H) and v~ 18(y+K).

The following convention is followed
throughout the programs in this article:

The integers Hand K for the place
ment of the x-y coordinale system into a
page are positive integers. H equals the
number of units the y axis is to the right
of the v axis and K equals the number of
units the x axis is above the u axis. Thus,
the transformalion of coordinales are:
Firsl, to change from lhe u-v syslem lO
the x-y system, u ~ 16(x + H) and v =
18(y + K). Second, to change from the
x-y syslem to the u-v system: x =
(u/\6) - Hand y = (v/18) - K. (Don't
panic-the programs do this for you.)

Once the coordinate system has been
changed, it is also necessary to change
the variables in the defining relation of
the function. That is, if I graph the
function y = f(x) in the x-y system, then
the equivalent function in the u-v sys
tem will be (v/18)-K~f( (u/16)-H),
or equivalently v = 18(K + f(u/16 - H»).

For example, for (H,K)=(2,3) and
for the function given by the equation
y = 3x + sin(x), substituting x = u/16 - 2
and y =v/18 - 3 gives v/18 -3 = 3(u/16
- 2) + sin(u/16 - 2).

Simplifying the last equation gives
v= 18(3 +3(u/16-2)+sin(u/16-2).

The values of u and v are calculated
in a Basic program and senl to lhe Plot
routine in Tigergraph. The values for u
generaled in lhe Basic program are gen
erated as integers, but lhe values of v
computed using the formula above usu
ally are not. Since u and v represent
spaces, you must send the nearest inte
ger value for v. As pointed out above,
this is accomplished by using the INT
function: v = INT(18*(K + f(u/16 - H)
+ .5), or in general, v = INT(v + .5).

For example, Program Listing I (EX
AMPLEI/BAS) is a Basic program
that uses Tigergraph to draw the line
y = 2x - 3. The equation of this function
is defined in line 100, and values of v are
computed in line 140.

Prior to running EXAMPLEI/BAS,
load TIGER/OBJ, and then call Basic.
The memory size should be set to
31,743, then when the program is run,
six numbers must be supplied in re
sponse to the input statements in lines
50, 60, 70, 80, and 110. The values for

line.) The quotient I gives the line in
which the byte is located, and five mi
nus the remainder (5 -4 = I) is the bit
we wish to set. In order to set bit 1 of
that byte, we store ()()()()()()\ 0 in binary (2
in decimal) into it. Since each line of the
page consists of 128 bytes, the byte in
line I, column 18 is I x 128+ 18= l46th
byte into the page.

Example 2

The point B(u, v) ~ (16,13) is in line 2,
column 16. You must insert a I in bit 4
of byte 272. Dividing 13 by 6, you find
the quotient is 2 and the remainder is I.
Thus, the point B (in line 2) is in byte
2 x 128 + 16 = 272 and the bit to be set
is 5-1 =4.

In both examples the bytes would be
offset by the starting address of the
page. For example, if the starting ad
dress of page is 7000H, the byte of Ex
ample 2 is 28672 + 2 x 128 + 16.

In general, to plot an arbitrary point
(A,B), proceed as follows: Divide B by
6; get the quotient Q and the remainder
R. Insert I into bit (5-R) of the byte
in the page given by (PAGE)+Qx
(PAGEW) + A, where (PAGEW) is the
number of columns in page and
(PAGE) is the starting address in mem
ory of the page.

Unfortunately, graphs in the u-v
coordinate system are too small to be
useful. Besides, we think of points in
terms of an x-y system. Beginning
with a point in the x-y system necessi
tates a change of coordinates LO the
u-v system in order LO plot the specific
point. Before going into more detail
on the transformation of coordinates
-found in most texts in analytic ge
ometry or introduction to calculus
an example is helpful. Continuing
with the square 2-by-2 page, suppose
I wam the x-y coordinate axes to be
two quarter-inch units to the right of
the v axis and three quarter-inch units
above the u axis. (See Fig. 4.)

Since each vertical unit is 18 spaces,
the x axis is 3 x 18 ~ 54 spaces up from
the bottom of the page. Similarly, the y
axis is 2 x 16 = 32 spaces from the left
edge of the page. To plot the point P,
whose coordinates are (2,2) in the x-y
coordinate system, you see that the
point is a total of four units or 4 x 16 ~
64 spaces in the u direction and is five
units or 5 x 18 ~ 90 spaces in the v direc
tion. Hence, to plot the point (2,2) in
the x-y system, you actually plot the
point (64,90) in the u-v system.

In changing from the x-y coordinate
system to the second coordinate system
(the u-v coordinate system), with the or
igin of the second system at the point

i, i'.
'-

Figure 6

y ~ x.(X - 2). (X -I).(X , lHX + 2)

INPUT 1-11 4
1 PUT K? 4
I PUT PHIGH? 8
INPUT PWIDE? 8
ENTER THE DOMAI? 4,4

INPUT H1 4
INPUT K? 4
INPUT PHIGH? 8
INPUT PWIDE? R

INPUT H1 4
INPUT K? 2
INPUT PHIGH? 4
I PUT PWIDE? 12
ENTER THE DOMAIN? 4,8

Y ~Sl (X)

Example I

Suppose the dot A in the page is 18
spaces in the u direction and 10 spaces
up, i.e., A(u,v)~(18,10). A is in line I
and column 18; so, you want to set bit 1
of byte number 146. In fact, the quo
tient (found by the greatest-integer
function) gives you the means to deter
mine which byte a given point is in. In
this example, divide 10 by 6 getting the
quotient Q = I and R ~4. (Six is used as
a divisor because there are six rows per
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Fip.ure J(}

Figure 9

--~

major axis parallel to x axis if a>b
major axis parallel to y axis if a<b

(4) Hyperbola: center at (h,k)
(a) ~_(y-k)'=1

a' b'

INPUT H? 3
INPUT K? 3
INPUT PHIGH? 6
INPUT PWIDE? 6

R =0 2.COS(3.A)

Now that the specifics of Ihe pro
gramming techniques are completed,
there are two Basic programs that I find
useful. The first is POLAR/BAS (Pro
gram Listing 3) and the second is CON
ICS/BAS (Program Listing 4).

A particularly tedious type of func
tion 10 graph is one that is given in terms

c.
INPUT H? 3
INPUT K? 3
INPUT PHIGH? 6
INPUT PWIDE? 6

R =0 2.SI (2*A)

real axis parallel {a y axis

real axis parallel 10 x axis
(b) -(,-h)' +(y-k)' ~ I

a1 b l

Sl<lndard Form of Conics
(I) Parabola: vertex al (h,k)

(a) (x - 11)' =0 M(y ~ k) opens up ifM>O
opens dowll if M<O

(b) (y - kjl =0 M(x - hl opens righl if M>O
opens lefl if M<O

(2) Circle: Cen!cr at (h,k), radius r
(x-h)'+(y-k)' r'

(3) Ellipse: center at (h,k)
(x-h)' +(y-k)' = I

a l b'

Line 140 computes the corresponding
values for v. Line 150 tests the value ofv
to be sure that it lies within the upper
and lower boundaries of the page. Spe
cifically, v must be nonnegative and less
than or equal to the number of rows in
the page, which is 18 times (PHIGH).
Only if the value ofv is within these lim
its is it sent into Plot.

Lines 160-210 test for the vertical
separation between consecutive v val
ues, and if they are 100 widely spaced,
points are plotted to fill in the gap. Spe
cifically, line 160 tests to see if the cur
rent v valuc is the first point or nol. Ifit
is the first point, no filling is necessary.
Otherwise, when the last computed val
ue of v (stored in variable T) is more
than Iwo spaces from the current v val
ue, Ihegapis filled in. Lines 180and 190
determine whether Ihe fill goes up or
down, and line 200 does the filling. Line
210 saves the current v value in T to be
the previous value next time through
this loop.

Line 220 ends the loop begun in line
130. Line 225 uses Ihe Tigergraph's
Print routine 10 print the page.

This program can be run for fUllc
tions that are defined for all x's in the
domain and, at lcast piecewise, continu
ous-that is, continuous at all bUl a fi
nite number of points. All functions
must give y explicitly as a function of x.
By definition, a function is single val
ued. In order to graph other functions,
simply change the definition in line 100.
(See Figs. 6 and 7.) It is possible to
graph several functions on the same
graph. In order to do this, run the Basic
program as it is for the first function.

ext, edit the Basic program by deleting
line 90; otherwise, the first graph will be
erased. Then change line 100 to define
[he new function and run [he program
again.

Tigergraph has four main rOUlines,
labeled in the listing as Getu, Axes,
Plot, and Print. The role of each rou
line has been discussed above. The vari
ables wilhin the program are PHIGH,
the number of units for the y axis;
PWIDE, the number of units for the x
axis; PAGEW, the number of spaces
for the u axis (16 x PWIDE); PAGEH,
the number of spaces for the v axis
(18 x PHIGH); HO and KO, the place
ment of the x and y axes in the page; U
and V, the point to be placed into the
page; and PAGE, the starting memory
address for the page.

Other routines in Tigergraph are for
computational purposes. The subrou
tines for double~precision addition and
multiplication are from How 10 Pro
gram /he 280 by Rodnay Zaks.

H, K, PHIGH, and PWIDE must be
positive integers, but the values for the
domain can be real numbers. (H and K
are defined above, PHIGH, PWIDE,
and the domain are defined in the next
paragraph.) A list of the responses and
the resulting graph are shown in Fig. 5.

Here is a bricf description of the Ba
sic program. Lines 10 and 20 give the
starting addresses of the fOUT routines
of Tigergraph. The first routine, called
by USRO, inserts zeros into the page and
draws the x and y coordinate axes with
hash marks at quarter-inch intervals.
USR3 and USR I send the appropriate
values of u and v, respectively, into the
Plot routine. USR2 sends the page to
the Tiger. Line 20 also clears the screen.

Line 30 defines all variables with
names beginning with I, J, T, U, and V
to be integer variables. Line 40 defines
the variables 16, 18, and P5 to be 16, 18,
and .5, respectively. Using variable
names, the program runs faster than it
would if the specific values were used in
the computational portions of the pro
gram. (See the section on speeding up
execution in the Levell/Basic
Reference Manual.)

Lines 50 and 60 ask for the coordi
nates (H,K), which place the x-y axes as
described above. In the Tigergraph list
ing and CONICS/BAS, Hand K are
represented by HO and KO.

Lines 70 and 80 ask for values that
define the length of the page in memo
ry. In particular, PHIGH is the number
of units for the y axis, each unit being
one-quarter inch. Thus, the answer of
eight units makes the y axis 2 inches
high. PWIDE is the number of units for
the x axis, and again an answer of eight
gives an x axis 2 inches wide. In Tiger
graph these numbers are double-preci
sion integers, so the values arc POKEd
imo the least-significant byte and zero is
POKEd into the most-significant byte.

Line 90 calls USRO, which zeros the
PAGE and draws the axes. Line 100 de
fines the function to be graphed.

Line 110 asks for the domain of the
function. That is, it asks for the range
of the x value for which Ihe graph is to
be drawn. These values must be equal to
or greater than - H and less than or
equal to PWIDE- H.

Line 120 converts the domain of the
function in terms of x 10 the equivalent
domain in terms of u. These values for
the domain of u are then used in line
130, u going from the lower limit to the
upper limit of the domain. Also in this
line, USR3 sends the current value of
u to the Plot routine of Tigergraph. The
function must be defined for all x values
in its domain.
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of polar coordinates. The program PO
LAR/BAS graphs the equation R = 2( I
- COS(A) ), and the resulting graph is
given in Fig. 8. In POLAR/BAS, the
polar equation is defined in line 100.
Lines 140 and 145, in addition to chang
ing to the u-v coordinate system, also
change from polar coordinates to rec
tangular coordinates. Recall that this
change of coordinates is given by

>RUN
INPUT H? 7
INPUT K? 6
INPUT PHIGH? 8
INPUT PWIDE? 14
CHOICES (I) INPUT CONIC

(2) DRAW (3) END' I
CHOICES OF CONICS TO GRAPH,

(I) LiNE
(2) PARABOLA
(3) CIRCLE
(4) ELLiPSE
(5) HYPERBOLA

ENTER THE APPROPRIATE NUMBER? 4
ENTER THE COORDINATES OF THE

CENTER? 1, - 2
ENTER A AND B SQUARED' 24.6
ENTER THE DOMAIN? -7,7

Figure 12

x:::r cosA

y=r sinA

where A is the angle (in radians) going
from the polar axis to the line segment
joining (x,y) and the origin. Therefore,
lines 140 and 145 result from the follow
ing: First, changing from polar to rec·
tangular coordinates gives

x:::2(I-cosA)cosA
y=2(I-cosA)sinA

Then changing to the u·v coordinates
using x=u/16-H and y=v/18-K
gIves

ft-H ==2(I-cosA)cosA

fg-K=2(I-COSA)sinA

HYPERBOLA X'_yl = 1

ASYMPTOTES y= ±x

Figure /3

Program Lisliilg 5

and this simplifies to

U= 16[H+2(I-cosA)cosA]
v= 18[K +2(l-cosA)sinA]

The final program (CONICS/BAS)
draws the various conic sections. This
program lets you graph any combina
tion of lines, parabolas, circles, ellipses,
and hyperbolas using one set of coordi
nate axes. To use this program, it is nec
essary to have the equation of a conic in
its standard form. (See Fig. I) for a
summary of the standard forms of the
conics.) Since the program is rather
long, I have kept its prompts as brief as
possible.

The program to line 80 is identical to

the corresponding portions in Program
Listing I, and the discussion of CON-

------

/' \.

"""~- /
~ -------/

CIRCLE (x-I)1+(y-I)1=9

TANGENT LINE AT (2,3.831

Figure /4

7C01
7C01 CD7F0A
7C04 7D
7C05 FE00
7C07 C20E7C
7C0A CD1C7C
7C0D C9
7C0E FE01
7C10 C2177C
7C13 CD2C7D
7C16 C9
7C17 CD7B7D
7C1A C9
7C1B 00
7C1C ED5B057E
7C20 3E12
7C22 0E00

00001
00002
00003
00004
00005
00006
00007
00010
00012
00013
00014
00016
00018
00020
00022 NOTZ
00024
00026
00028
00030 NOTO
00032
00050
00060 AXES
00070
00080

;TIGERGRAPH
;BARBARA CLINGER
;DEPARTMENT OF MATHEMATICS
;WHEATON COLLEGE
; NORTON , MASS. 02766

ORG 7C01H
CALL 0A7FH ;GET NUf1BER
LD A,L"
CP 0 ;COf1PARE IT TO ZERO
JP NZ, NOTZ ;JUMP IF NOT ZERO
CALL AXES
RET
CP 1 ;COHPARE IT TO ONE
JP NZ ,NOTO ;JUMP IF NOT ONE
CALL PLOT
RET
CALL PRINT ; fmST BE 3
RET
NOP ;START OF AXES
LD DE, (PHIGH) ;X-Y AXES AT (H0,K0) IN
LD A,18 THE PAGE
LD C,0

USllnl: 5 continues
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Li.wing 5 continued

7C24. CDF47D 00090 CALL MULT ;PAGEH=18*PHIGH
7C27 220B7E 00100 LD (PAGEH) ,HL
7C2A ED5B077E 00110 LD DE, (PWIDE)
7C2E 3E10 00120 LD A,16
7C30 0E00 00130 LD C,0
7C32 CDF47D 00140 CALL MULT ;PAGEW=16*PWIDE
7C35 22097E 00150 LD (PAGEW) ,HL
7C38 7D 00160 LD A,L
7C39 4C 00170 LD C,H
7C3A ED5B057E 00180 LD DE, (PHIGH)
7C3E CDF47D 00190 CALL MULT ;3*(PAGEW) *(PHIGH) EQUALS
7C41 EB 00200 EX DE,HL ; THE NUMBER OF BYTES IN
7C42 3E03 00210 LD A,3 ;THE PAGE
7C44 0E00 00220 LD C,0
7C46 CDF47D 00230 CALL MULT ; (HL)=3* (PAGEW)*(PHIGH)
7C49 44 00240 LD B,H
7C4A 4D 00250 LD C,L
7C4B 210070 00260 ZERO LD HL,PAGE ; ZERO THE PAGE
7C4E 3600 00270 ZLOOP LD (HL) ,0
7C50 23 00280 INC HL
7C51 0B 00290 DEC BC
7C52 78 00300 LD A,B
7C53 B1 00310 OR C
7C54 20F8 00320 JR NZ,ZLOOP ;SEE IF PAGE IS ZEROED
7C56 3E00 00330 LD A,0
7t58 32117E 00340 LD (U) ,A ;U MAKES LEFT HASH MARK
7C5B 3E20 00350 LD A,20H ; ON THE Y-AXIS
7C5D 32137E 00360

..
(V) ,A ;V MAKES THE RIGHT HASHLD

7C60 3A0D7E 00370 LD A, (H0) ; MARK ON Y-AXIS
7C63 FE00 00380 CP 0 ;SEE IF Y~AXIS = V-AXIS
7C65 CA6D7C 00390 JP Z,ISEQU
7C68 3E20 00400 LD A,20H
7C6A 32117E 00410 LD (U) ,A
7C6D 2A097E 00420 ISEQU LD HL, (PAGEW)
7C70 7D 00430 LD A,L
7C71 4C 00440 LD C,H
7C72 110300 00450 LD DE,3
7C75 CDF47D 00460 CALL MULT ;FIND 3*PAGEW=NO. SPACES
7C78 E5 00470 PUSH HL ;BETWEEN Y MARKS
7C79 3E10 00480 LD A,16
7C7B 0E00 00490 LD C,0
7C7D ED5B0D7E 00500 LD DE, (H0)
7C81 CDF47D 00510 CALL MULT ;FIND 16*H
7C84 110070 00520 LD DE,PAGE
7C87 19 00530 ADD HL,DE ;PAGE+16*H
7C88 E5 00540 PUSH HL
7C89 2A057E 00550 LD HL,(PHIGH) ;# OF Y HASH MARKS
7C8C 45 00560 LD B,L
7C8D E1 00570 POP HL
7C8E D1 00580 POP DE
7C8F 22197E 00590 I1ARKY LD (TEMP) ,HL
7C92 DD2A197E 00600 LD IX, (TEMP) ;IX POINTER TO Y-AXIS
7C96 3A117E 00610 LD A, (U)
7C99 DD77FF 00620 LD (IX+255) ,A ;MARK LEFT OF Y-AXIS
7C9C 3A137E 00630 LD A, (V)
7C9F DD7701 00640 LD (IX+1) ,A ;MARK RIGHT OF Y-AXIS
7CA2 19 00650 ADD HL,DE ;FOR NEXT HASH MARK
7CA3 10EA 00660 DJNZ MARKY
7CA5 2M97E 00670 LD HL, (PAGEW) ;BEGIN TO MARK X-AXIS
7CA8 7D 00680 LD A,L
7CA9 4C 00690 LD C,H
7CAA ED5B0F7E 00700 LD DE,(K0)
7CAE CDF47D 00710 CALL MULT ;FIND K*PAGEW
7CB1 110300 00720 LD DE,3
7CB4 7D 00730 LD A,L
7CB5 4C 00740 LD C,H
7CB6 CDF47D 00750 CALL MULT ; (HL)=PAGE+3*K*(PAGEW)

Lisling 5 ("onl;nues· .
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LiSlmg 5 cOnlinued

7CB9 110070 00760 LD DE,PAGE ; POINTS X-AXIS
7CBC 19 00770 ADD HL,DE
7CBD 2B 00780 DEC HL
7CBE E5 00790 PUSH HL
7CBF 110F00 00800 LD DE,15
7CC2 A7 00810 AND A
7CC3 ED52 00820 SBC HL,DE
7CC5 111000 00830 LD DE,16
7CC8 E5 00840 PUSH HL ; (HL)=PAGE+3*K*(PAGEW)-16
7CC9 2A077E 00850 LD HL, (PWIDE) ; LEFTMOST PART OF X-AXIS
7CCC 45 00860 LD B,L
7CCD 05 00870 DEC B ;# HASH MARKS ON X-AXIS
7CCE El 00880 POP HL iIS (PAGEW)-1
7CCF 7E 00890 MARKX LD A, (HL)
7CD0 F602 00900 OR 2 ;MAKE DOT OVER X-AXIS
7CD2 77 00910 LD (HL) ,A
7CD3 E5 00920 PUSH HL
7CD4 D5 00930 PUSH DE
7CD5 ED5B097E 00940 LD DE, (PAGEW)
7CD9 19 00950 ADD HL,DE
7CDA 22197E 00960 LD (TEMP) ,HL
7CDD DD2A197E 00970 LD IX, (TEMP)
7CEI DD7E00 00980 LD A, ( IX)
7CE4 F620 00990 OR 20H ;MAKE DOT UNDER X-AXIS

DD7700 "7CE6 01000 LD (IX) ,A
7CE9 Dl 01010 POP DE
7CEA El 01020 POP HL
7CEB A7 01030 AND A
7CEC ED52 01040 SBC HL,DE ;MOVE LEFT FOR NEXT MARK
7CEE 10DF 01050 DJNZ MARKX
7CF0 2A057E 01060 YAXIS LD HL, (PHIGH)
7CF3 7D 01070 LD A,L
7CF4 4C 01080 LD C,H
7CF5 110300 01090 LD DE,3
7CF8 CDF47D 01100 CALL MULT ;3*(PHIGH)=# OF BYTES FOR
7CFB E5 01110 PUSH HL ; Y-AXIS
7CFC 3E10 01120 LD A,16
7CFE 0E00 01130 LD C,0
7D00 ED5B0D7E 01140 LD DE,(H0)
7D04 CDF47D 01150 CALL MULT ;FIND 16*H
7D07 110070 01160 LD DE,PAGE
7D0A 19 01170 ADD HL,DE ;PAGE+3*(H) POINTS TO
7D0B Dl 01180 POP DE ; START OF Y-AXIS
7D0C 43 01190 LD B,E
7D0D ED5B097E 01200 LD DE, (PAGEW)
7D11 363F 01210 YLOOP LD (HL),3FH ; 3FH r1AKES COLUMN 6 DOTS
7D13 19 01220 ADD HL,DE
7D14 10FB 01230 DJNZ YLOOP
7D16 2A097E 01240 LD HL, (PAGEW) ;START OF X-AXIS
7D19 2B 01250 DEC HL
7DIA 44 01260 LD B,H
7DIB 4D 01270 LD C,L
7DIC El 01280 POP HL
7DID 7E 01290 XLOOP LD A,(HL)
7DIE F601 01300 OR 1 ;MAKES ONE DOT FOR AXIS
7D20 77 01310 LD (HL) ,A
7D21 2B 01320 DEC HL ;MOVE LEFT FOR NEXT DOT
7D22 0B 01330 DEC BC ;DECREASE COUNTER
7D23 78 01340 LD A,B
7D24 Bl 01350 OR C
7D25 FE00 01360 CP 0
7D27 C21D7D 01370 JP NZ,XLOOP ;SEE IF DONE WITH X-AXIS
7D2A C9 01380 RET ;END OF AXES
7D2B 00 01390 NOP ;BEGIN OF PLOT
7D2C 2A137E 01400 PLOT LD HL,(V) ;LOAD V INTO HL
7D2F 7C 01410 LD A,H ;TO PLOT (U, V) --DIVIDE V
7D30 4D 01420 LD C,L ;BY 6, GET Q AND R THEN

Lis/ing 5 conlinut's
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ICS/BAS begins at line 85. Note, as
mentioned above, that HO and KO refer
to the placement of the axes. Line 85
gives the prompt

CHOICES (I) INPUT CONIC (2) DRAW
(3) END

Entering a 3 stops the program and re
turns to Basic's ready prompt. A reply
of 2 sends the page to the prinler and re
turns to line 85. The first option lets you
select the type of conic and enter it into
the page. This case also returns to the
prompt at line 85.

Line 90 is a three-way branch; the ac
tion taken depends upon the response to
line 85. Lines 100-125 determine the
type of conic to be graphed. The op
tions are line, parabola. circle, ellipse,
or hyperbola. Line 130 is an error trap
to ensure a proper reply at this point of
the program.

Line 135 isa five-way branch, and the
action taken depends upon the response
made to line 125. Since each branch is
essentially a subprogram to graph one
of the conics, I will discuss each branch
individually. For each option, the final
prompt is for the domain. When neces
sary, the program restricts the domain
to values of x for which the function is
defined. The final step of each option is
a jump to line 85. Lines 145-305 branch
for a straight line.

Selecting the line option initiates a se
ries of prompts; the first is

OPTIONS FOR FORM Of LINE:
(I) TWO-POINT
(2) POINT-SLOPE

If the two-point form is selected, then
Ihe coordinales of Ihe points must be
entered. There is a prompt for each
point and the data is entered in the form
X, Y (first coordinate, comma, second
coordinate, enter). If the x coordinates

/
~

~ ./
-~ ./

~ ./
./

./
./

./

./
./

./
./

./
/

PARABOLA yl = 2(x + 2)
LINE Y= x- 2

Figure /5

of both points are the same, then the
line is parallel to the y axis. This is the
only way such a line can be entered. If
this is the case, the prompt "Line is par·
aIlel to the y axis, input range of y's" is
given. In response, enter the smallest
value of y, then the largest value of y
(separated by a comma) for which this
line is to be graphed.

If the second option is selected, there
are (wo prompts: one for the coordi
nates of the point and the other for the
slope of the line.

The program does not accept lines
given in the y-intercept form (y =
mx + b). This form is a special case of
the point-slope form, using the slope m
and the point (O,b). It also does not ac
cept lines in the form ax + by =c. This
form also can be entered using the
point-slope form where the point is (0,
c/b) and the slope is given by m =
(- a/b). The remainder of this branch is
devoted to the task of inserting the line
into the page.

Lines 315-435 branch for a parabola.
Selecting the option for the parabola
gives the prompt "(I) Opens Up/Down
(2) Opens Left/Right." There are two
forms for the equation of a parabola
with its vertex at the point (HI,KI),
they are (X-HI)'=M(Y-KI), which
opens up if M is greater than zero or
down if M is less than zero, and (Y
KI)' = M(X - HI), which opens to the

PHIGH = PAGE HEIGHT
PWIDE=PAGE WIDTH
I PUT PHIGH? 10
1 PUT PWIDE? 14
INPUT HO? 1
INPUT KO? 5
CHOICES (I) INPUT CONIC

(2) DRAW (l) END? I
CHOICES OF CO ICS TO GRAPH:

(I) LINE
(2) PARABOLA
(l) CIRCLE
(4) ELLIPSE
(5) HYPERBOLA

ENTER THE APPROPRIATE NUMBER? 4
ENTER THE COORDINATES OF THE

CENTER? 5.1
ENTER A AND B SQUARED? 20,7
ENTER THE DOMAIN? - 1,13

Figure /6

right if M is greater than zero or left if
M is less than zero. Next, a prompt for
the values HI, KI, and M is given. En
ter the three values on the same line,
separated by commas. If the parabola
opens left or right, it requires two func
tions to graph it-one for the upper half
and one for the lower half. Lines 360
375 do the computations for up/down
parabolas and lines 385-435 do the
left/right ones.

Lines 445-550 branch for a circle or
ellipse. The standard form for the circle
with its center at (HI,KI) and radius R
is given by (X - HI)' + (Y - KI)' = R'.

The standard form for the ellipse
with its center at (HI,KI) is:

(X-Ht)'+(Y-KI)'_1
A 1 81

In the equation of an ellipse, if A is
greater than B, the major axis is paral
lei to the x axis. If A is less than B, the
major axis is parallel to the y axis. If A
equals B, the figure is a circle. Using
these relations between A and B, I
combined the computations for a cir
cle and an ellipse into one routine.
The test for which Iype conic is done
in line 465. The first prompt in this
routine is for the center: "Enter the
coordinates of the center."

Enter the values for H I and KI, sepa
rated by a comma. If the conic is a cir
cle, the next data entered must be the
square of the radius. This allows the use
of a radius such as V'J without having
to enter its decimal approximation. If
the conic is an ellipse, then the squares
of A and B must be entered-for the
same reason the square of the radius is
given. Circles and ellipses require two
functions-one for the upper half and
one for the lower half. The lower por
tion is drawn in lines 500-515 and the
upper part in lines 525-545.

Lines 555-670 branch for a hyper-

./
./ ././

/./ '----y/'
./

./
./

Figure /7
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Listing 5 mntinued

7D31 1E~6 ~143~ LD E,6 ;SET BIT 5-R IN BYTE
7D33 16~~ ~1440 LD D, ~ ;PAGE+Q*(PAGEW)+U
7D35 CDDE7D ~145~ CALL DIVIDE
7D38 57 ~146~ LD D,A
7D39 59 ~147~ LD E,C
7D3A ED53157E ~148~ LD (QUOT) ,DE ;SAVE Q
7D3E 22177E ~149~ LD (RMDER) ,HL ,SAVE R
7D41 3A097E ~15~~ LD A, (PAGEW)
7D44 ~E~~ ~15U LD C,~ , DIVISOR ON DE
7D46 ED5B157E ~152~ LD DE, (QUOT) ,ON EXIT QUOTIENT IN AD
7D4A CDF47D ~153~ CALL MULT ; REMAINDER IN HL
7D4D ED4B117E 0154~ LD BC, (U)
7D51 ~9 ~155~ ADD HL,BC
7D52 ~1~~7~ ~156~ LD BC,PAGE
7D55 ~9 ~157~ ADD HL,BC ;ADD ADDR OF PAGE
7D56 22197E ~158~ LD (TEMP) ,HL
7D59 DD2A197E ~159~ LD IX, (TEMP)
7D5D 21~5~~ ~16~~ LD HL,5
7D6~ ED5Bl77E ~161~ LD DE, (RMDER) ,FIND 5 MINUS RMDER
7D64 A7 ~162~ AND A ,DETERMINE WHICH BIT
7D65 ED52 ~163~ SBC HL,DE ; TO SET
7D67 16~1 ~164~ LD D,l
7D69 7D ~165~ LD A,L
7D6A B7 0166~ OR A
7D6B 28~5 ~167~ JR Z,RDONE ;GO NO MORE ROTATES
7D6D 47 ~168~ LD B,A
7D6E CB22 ~169~ RLOOP SLA D ,ROTATE TO SET BIT
7D7~ l~FC ~17~~ DJNZ RLOOP
7D72 DD7E~~ ~171~ RDONE LD A, (IX) ,GET CONTENTS OF BYTE
7D75 B2 ~172~ OR D ,INSERT NEW INFO IN BYTE
7D76 DD77~~ ~173~ LD (IX),A ;STORE BACK INTO BYTE
7D79 C9 ~17 4~ RET ;END OF PLOT
7D7A 00 01750 NOP ;BEGIN OF PRINT
7D7B 3E03 ~176~ PRINT LD A,3 .**•7D7D CDD37D 01770 CALL OUTCHR ;PUT 445 INTO GRAPHICS
7D80 ~E~0 ~1780 LD C,0
7D82 ED5B0 57 E ~1790 LD DE, (PHIGH)
7D86 CDF47D 01800 CALL MULT
7D89 2B 0181~ PLOOP DEC HL ,COUNTER VERTICALLY IS
7D8A 22117E 0182~ LD (U) ,HL ,(U) =3*(PHIGH)-1
7D8D EB 01830 EX DE,HL
7D8E 2A097E 01840 LD HL, (PAGEW)
7D91 7D 01850 LD A,L
7D92 4C ~1860 LD C,H
7D93 CDF47D ~1870 CALL MULT , (HL) =U* (PAGEW)
7D96 1l~07~ ~188~ LD DE,PAGE
7D99 19 01890 ADD HL,DE ; (HL)=PAGE+U*(PAGEW)
7D9A 11~~0~ 019~~ LD DE,~ ;IS THE COUNTER ACROSS
7D9D 7E 0191~ GETCHR LD A, (HL)
7D9E FE~3 01920 CP 3 ,**IF CHAR=3,PRINT TWICE
7DA0 CCD37D ~193~ CALL Z,OUTCHR ;SEND CHARACTER
7DA3 CDD37D ~194~ CALL OUTCHR ,SEND CHARACTER
7DA6 13 0195~ INC DE ;INCREASE POINTER
7DA7 23 0196~ INC HL ;INCREASE POINTER
7DA8 E5 0197~ PUSH HL ;SAVE POINTER
7DA9 2A~97E 01980 LD HL, (PAGEW) ,CHECK-SEE IF LINE DONE
7DAC 2B ~199~ DEC HL
7DAD A7 ~2~00 AND A
7DAE ED52 02~10 SBC HL,DE
7DB0 7C ~2~20 LD A,H
7DB1 B5 02~3~ OR L
7DB2 E1 02~4~ POP HL
7DB3 C29D7D ~2~50 JP NZ,GETCHR ;CONTINUE IF NOT DONE
7DB6 3E~3 02~60 LD A,3 ,**SEND END OF LINE SGNAL
7DB8 CDD37D ~2~7~ CALL OUTCHR
7DBB 3E~B 02080 LD A,0BH .**,
7DBD CDD37D ~2~90 CALL OUTCHR

USlin~ 5 colII;nm's
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Lis/ill!: 5 uJillililied

7DC0 2A1l7E 02100 LD HL, (U) ,CHECK-SEE IF PAGE DONE
7DC3 7C 02110 LD A,H
7DC4 B5 02120 OR L
7DC5 C2897D 02130 JP NZ,PLOOP ;CONTINUE IF NOT DONE
7DC8 3E03 02140 DONE LD A,3 ;**SIGNAL TO EXIT GRAPHICS
7DCA CDD37D 02150 CALL OUTCHR
7DCD 3E02 02160 LD A,2 .**,
7DCF CDD37D 02170 CALL OUTCHR
7DD2 C9 02180 RET ;RET TO CALLING PROG
7DD3 F5 02190 OUTCHR PUSH AF ,SUBR TO SEND CHAR
7DD4 CDD105 02200 CHCKP CALL 5DIH ,CHECK STATUS OF PRINTER
7DD7 20FB 02210 JR NZ,CHCKP ,WAIT IF NOT READY
7DD9 Fl 02220 POP AF
7DDA 32E837 02230 LD (37E8H) ,A ,SEND IT
7DDD C9 02240 RET ;RET TO PRINT
7DDE 210000 02250 DIVIDE LD HL,0 ;FROM ZAKS
7DEI 0610 02260 LD B,16 ;ON ENTRY DIVIDEND IN AC
7DE3 CBll 02270 DLOOP RL C ; DIVISOR IN HL
7DE5 17 02280 RLA ;ON EXIT QUOTIENT IN AC
7DE6 ED6A 02290 ADC HL,HL ; REMAINDER IN HL
7DE8 ED52 02300 SBC HL,DE
7DEA 3001 02310 JR NC,$+3
7DEC 19 02320 ADD HL,DE
7DED 3F 02330 CCF
7DEE 10F3 02340 DJNZ DLOOP
7DF0 CBll 02350 RL C
7DF2 17 02360 RLA
7DF3 C9 02370 RET ;END OF DIVIDE SUBROUTINE
7DF4 0610 02380 MULT LD B,16 ;FROM ZAKS
7DF6 210000 02390 LD HL,0 ;ON ENTRY (A)=LSB MULTCND
7DF9 CB39 02400 MLOOP SRL C ; (C)=MSB MULTCND
7DFB IF 02410 RRA ; (DE)=MULTIPLIER
7DFC 3001 02420 JR NC,MLOOPI ;ON EXIT (HL)=PRODUCT
7DFE 19 02430 ADD HL,DE
7DFF EB 02440 ~ILOOPI EX DE,HL
7E00 29 02450 ADD HL,HL
7E01 EB 02460 EX DE,HL
7E02 10F5 02470 DJNZ MLOOP
7E04 C9 02480 RET ;END OF HULT SUBROUTINE
7E05 02490 PHIGH EQU $
0002 02500 DEFS 2 0002 02620 DEFS 2
7E07 02510 PWIDE EQU $ 7E13 02630 V EQU $
0002 02520 DEFS 2 0002 02640 DEFS 2
7E09 02530 PAGEW EQU $ 7E15 02650 QUaT EQU $
0002 02540 DEFS 2 0002 02660 DEFS 2
7E0B 02550 PAGEH EQU $ 7E17 02670 RMDER EQU $
0002 02560 DEFS 2 0002 02680 DEFS 2
7E0D 02570 H0 EQU $ 7E19 02690 TEHP EQU $
0002 02580 DEFS 2 0002 02700 DEFS 2
7E0F 02590 K0 EQU $ 7000 02710 PAGE EQU 7000H
0002 02600 DEFS 2 0000 02720 END
7Ell 02610 U EQU $ 00000 TOTAL ERRORS

bola. The hyperbola has two possible
forms for its equation:

TWO OPTIONS,
(I) REAL AXIS PARALLEL TO X AXIS
(2) REAL AXIS PARALLEL TO Y AXIS

The equation for the real axis parallel to
the x axis is

(X-HI)' (Y-KI)'=!
A' 8 1

and for the real axis parallel to the y

axis is

-(X-HI)' +(Y -KI)' ~ I
A' 8'

After selecting option 1or 2, enter the
center's coordinates. In the case of the
hyperbola, the center is the midpoint of
the line joining the two vertices of the
hyperbola. Then, as was the case for the
ellipse, enter the squares of the con
stants A and B. It takes two functions to
draw a hyperbola that opens up and

down, namely one for the upper portion
and one for the lower portion. For a hy
perbola that opens left and right, it
takes four functions-upper and lower
parts of both branches. Obviously, this
is the slowest type of function to graph.
Using variables M1 through M4, as de
fined in lines 595 and 600, I condensed
the computational portions of this seg
ment of the program. These same con
stants also were used to redefine the do
main of the hyperbola that opens left
and right, if necessary.
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sic program must be changed to match
the resulting addresses of the variables
H, K, PHIGH, and PWIDE when Ti
ger16K is compiled.

Program Listing 6 is equivalent to
Program Listing I, except it is compati
ble with Level II Basic. The differences
are: Line 10 POKEs the starting address
of the Tigerl6K. Line 20 is deleted. Line
90 is changed to Z = USR(O), where the
argument being zero causes the page to
be zeroed and the coordinate axes to be
drawn.

Line 100 is deleted. Line 130 Z=
USR3(U) is replaced by two POKE
statements. These statements POKE U
into the appropriate memory locations.
Line 140 defines the function to be
graphed and changes it to the u-v coor
dinate system. Lines 150 and 200 re
place Z = USR 1(V) by two POKE state
ments. These statements POKE V into
the appropriate memory page locations.

With page's starting address at
7()()()H, the page size must be less than
or equal to OCOOH, or 3,072 in deci
mal. The page size (number of bytes)
is computed by 3(pHIGH)(16)(pWIDE).
Since this number should not exceed
3,072, (PHIGH) x (PWIDE) must be
less than or equal to 64.

Tigergraph can be adapted to a dif
ferent printer, as long as it operates sim
ilarly to the Paper Tiger. (Compare the
control codes and Figs. I and 2 with
your owner's manual.) All output is
done in the Print routine; I have marked
the lines that are Tiger control codes
with a double asterisk in the comment
column. One word of caution: If
changes are made in Tigergraph, then it
might be necessary to change the POKE
statements that correspond to H, K,
PHIGH, and PWIDE, to the new ad
dresses for those variables.Figure /9

.......

...~ ~ .

.. , ~ . -,

-;
..~.

.~ '. ,.. , .

Program Listing 6

10 POKE 16526,01:POKE 16527,124
30 DEFINT I,J,T,U,V
40 I6=16:IB=IB:PS=.5
50 INPUT"INPUT H~iH:POKE 32269,H:POKE 32270,0
60 INPUT~INPUT K"iK:POKE 32271,K:POKE 32272,0
7" INPuT" INPUT PH IGH II i I: POKE32261 , I : POKE3 226 2,0: vS=IB * I
B0 INPUT~INPUT PWIDE"iI:POKE32263,I:POKE32264,0
90 Z=USR(O)
110 INPUT"ENTER THE DOMAIN";Al,A2
120 Il=INT(I6*(Al+H)+PS) :I2=INT(I6*(A2+H)+PS)
130 FOR U=11 TO I2:POKE 32273,U:POKE 32274,0
140 V=INT(IB*(K+2*(U/I6-H)-3)+PS)
150 IFV<0 OR V> VS THEN 210ELSEPOKE32275,V:POKE32276,0:Z=USR(I)
160 IF 1=11 THEN 210
170 IF ABS(T-V)<3 THEN 210
180 IF T>V THEN Jl=V+l:J2=T-l
190 IF T(V THEN JI=T+l:J2=v-l
200 FOR I3=Jl TO J2 STEP 2:POKE32275,V:POKE32276,0:Z=USR(I)
210 T=V
220 NEXT U
225 Z=USR( 2)
230 END

.... 401

VISA'

Call Free (800) 235-4137 for
prices and information. Dealer
inquiries invited. C.O.D. and
charge cards accepted.

Verbatim
flexible disks

PACIFIC
EXCHANGES
100 Foothill Blvd.
San LuisObispo. CA
93401. In Cal call
(800) 592·5935 or

<,;;.~......__~) (805) 543·1037
,207

COMPUTER REPAIRS
CONSULT AliONS

E&. G UMLOR ENTERPRISES

RFD#l, Box 48A
FITZWILLIAM, NH 03447

Offering Sales
COMPUTER HARDWARE and PERIPHERALS

also.
REPAIR SEIlVtCE-TAPE DUPUCATION

BASIC PROGRAM MODIFICATION
APPUCATION SOFTWARE WRITTEN

For Further Information Call
(603) 585-3142

Dividing by 24 gives the standard form

(x-l)l +(Y+2)1 = I.
24 6

This equation, in standard form, gives
the values of (HI,KI)= I, -2), A' =24,
and B' = 6. Use the values HO ~ 7

(xl~2x )+4(yl+4y )=7
(x l -2x+ 1)+4(yJ+4y+4)=7+ I + 16
(x-I):+4(y+2)1=24

Consider the following example. Giv
en the equation for the ellipse: X' +
4Y'-2X+ 16Y=7. First, put theequa
tion into standard form by collecting
the terms as shown, then completing the
square:

and KO = 6 to place the x-y axes. Figure
12 shows the prompts, the answers, and
the graph of this ellipse. The time the
program takes to insert the ellipse into
the page is about 80 seconds. Figures
13-17 give various examples of graph
ing conic sections using CONICS/BAS.

The changes necessary for a 16K Lev
el II machine are not difficult. These
changes result from the difference be
tween the USR calls in Disk Basic and
Level II Basic, and the lack of the DEF
FN command. The program segment
given in Listing 5 modifies Tigergraph
to Tigerl6K. (Insert or change the lines
as necessary.) The portion that replaces
Getu is a subprogram designed to call
the appropriate routines. In particular,
when the command USR( ) is given

_______________-, from Basic, the argument N (N must be
0, I, or 2) is entered into Tigerl6K with
the command CALL OA7FH. If N is
zero, the Axes subroutine is called. If N
is one, the PIOl subroutine is called.
Otherwise, N must be two and the Print
subroutine is called.

If any other changes are made, the
addresses that are POKEd into the Ba-
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Part 11
Tiger Graphics with Pascal-SO

Pascal-SO is a standard version of
Pascal. It has omitted a few features of
standard Pascal, but the omissions are
offset by several extra, very useful
features.

The system operates under TRSDOS
and NEWD0S40, but not NEW·
DOS80. Pascal-80 is distributed

through TSE-Hardside, 6 South Street,
Milford, NH 03055 and costs $99.95.

The manual provided with Pascal-SO
is brief; in fact, it is too brief. Because
of the minimal documentation, the best
way to become familiar with Pascal-SO
is to select a book on standard Pascal
and to try each feature. However. even
this method has its problems. For exam
ple, in the section describing the exten-

sions to standard Pascal, the Call func·
tion is described:

CALL(ADDRESS. VALUE) places a value (0
255) inlO the A register, and calls the address. It
returns the contenlS of the A register after the call
(Iype INTEGER).

However, the manual fails lO give the
very important information that if a
machine-language subprogram uses the

I.Jl!HHl
0003
0016
001B
001C
005A
006B
0089

PROGRAM TABS;
VAR X: ARRAY(.1 •• 55.) OF CHAR;
BEGIN

CLS;
X:='1234567890123456789012345678901234567890123456789012345';

WRITELN(X);
WRITELN(CHR(201), 'A' ,CHR(201), 'B' ,CHR(2@1),'C')

END.

Program Lisfins: 7

Program Lis/ill/!, 8

:TIGERPAS
:BARBARA CLINGER
;DEPARTMENT OF MATHEMATICS
;WHEATON COLLEGE
; NORTON, MASS. 02766

;TO OPERATE FROM PASCAL-80 PROGRAMS
;JULY 2, 1982

;
START CP

JP
CALL
RET

:JUMP IF NOT ZERO

;# OF LINES IN A PAGE
;# OF DOTS PER (1/4) IN. VERTICAL
;# OF DOTS PER (1/4) IN HORIZONTAL
; # DOTS PER 1 PASS PRINT !lEAD'

;NO. OF UNITS FOR Y-AXIS
:NO. OF UNITS FOR X-AXIS
;FIRST COORDINATE OF ORIGIN
;SECOND COORDINATE OF ORIGIN
;IST COORD. OF POINT TO PLOT
;2ND COORD. OF POINT TO PLOT
;#OF DOTS FOR Y-AXIS
;# OF DOTS FOR X-AXIS

0F500H
START
$
$+2
$+4
$+6
$+8
$+10
$+12
$+14
$+16
$+18
$+20
$+22
18
16
6
0D000H
30
PROGRAM DECIDES WHICH PORTION OF PROGRAM
0=ZERO THE PAGE
I=DRAW THE AXES
2=PLOT POINT (U,V)
3=SEND PAGE TO PRINTER
o
NZ,NOTZER
ZERO

ORG
JP
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
DEFS

FIRST PART OF
TO EXECUTE--

PHIGH
PWIDE
H0
K0
U
V
PAGEH
PAGEW
TEMP
QUOT
RMDER
LINES
18
16
DOTS
PAGE

00010
00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370

F521 FE00
F523 C22AF5
F526 CD40F5
F529 C9

F500
F500 C321F5
F503
F505
F507
F509
F50B
F50D
F50F
F511
F513
F515
F517
F519
0012
0010
0006
D000
001E

Lis/in!? 8 cQntinues
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Us/in/: 8 conlinued

; (HL)=I8*K0=UNITS UP

;MUST BE THREE

;COMPARE IT TO ONE
;JUMP IF NOT ONE

;COMPARE IT TO TWO

;FIND PAGEW=I6*PWIDE

;FIND PAGEH=I8*PHIGH

;SEE IF PAGE IS ZEROED

;IF RMDER=0, LINES=QUOT
;OTHERWISE LINES=QUOT+1

;ZERO THE PAGE

;QUOT INTO DE
;SEE IF RMDER IS ZERO

;FIND NUMBER OF LINES
;IN PAGE=# DOTS VERTICAL
;DIVIDED BY DOTS, ROUND
;UP IF NECESSARY

; (HL)=(LINES)* (PAGEW)

;FIND NO. OF BYTES IN
;PAGE = (LINES)*(PAGEW)

PRINT

2
NZ,NOTTWO
PLOT

1
NZ ,NOTONE
AXES

DE, (PHIGH)
A,I8
C,0
MULT
(PAGEH) ,HL
DE, (PWIDE)
A,I6
C,0
MULT
(PAGEW) ,HL
HL, (PAGEH)
A,H
C,L
DE,DOTS
DIVIDE
D,A
E,C
A,L
H
o
Z,LINER
DE
(LINES) ,DE
HL, (PAGEW)
A,L
C,H
DE, (LINES)
MULT
B,H
C,L
HL,PAGE
(HL) ,0
HL
BC
A,B
C
NZ,ZLOOP

;BEGIN OF AXES
THE COODINATE AXES WITH ORIGIN (H0,K0)
IS I8*K0 UNITS UP FROM BOTTOM OF PAGE
IS I6*H0 UNITS FROM LEFT OF PAGE
ARE MADE EVERY 16 DOTS ON X-AXIS AND EVERY
THE Y-AXIS

DE, (K0)
A,I8
C,0
MULT
(V) ,HL
HL, (PAGEW)
HL

LINER

ZLOOP

NOTZER CP
JP
CALL
RET

NOTONE CP
JP
CALL
RET

NOTTWO CALL
RET

ZERO NOP ;START OF ZERO
;ZERO SETS ALL MEMORY IN PAGE TO ZERO. IT ALSO CALCULATES
;SOME OF THE VARIABLES FOR THE REST OF THE PROGRAM. ZERO
;MUST BE CALLED BEFORE USING OTHER ROUTINES IN THIS
; PROGRAM.

LD
LD
LD
CALL
LD
LD
LD
LD
CALL
LD
LD
LD
LD
LD
CALL
LD
LD
LD
OR
CP
JP
INC
LD
LD
LD
LD
LD
CALL
LD
LD
LD
LD
INC
DEC
LD
OR
JR
RET

AXES NOP
;THIS DRAWS
;THE X-AXIS
;THE Y-AXIS
;HASH MARKS
;18 DOTS ON
XAXIS LD

LD
LD
CALL
LD
LD
DEC

00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00630
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860
00870
00880
00890
00900
00910
00920
00930
00940
00950
00960
00970
00980
00990
01000
01010
01020
01030

F541 ED5B03F5
F545 3E12
F547 0E00
F549 CD17F7
F54C 220FF5
F54F ED5B05F5
F553 3E10
F555 0E00
F557 CD17F7
F55A 2211F5
F55D 2A0FF5
F560 7C
F561 4D
F562 110600
F565 CD01F7
F568 57
F569 59
F56A 7D
F56B B4
F56C FE00
F56E CA72F5
F571 13
F572 ED5319F5
F576 2A11F5
F579 7D
FS7A 4C
F57B EDSB19F5
FS7F CD17F7
FS82 44
FS83 4D
FS84 2100D0
FS87 3600
F589 23
F58A 0B
F58B 78
F58C B1
F58D 20F8
FS8F C9
F590 00

F52A FE01
F52C C233F5
F52F CD90F5
F532 C9
F533 FE02
F535 C23CF5
F538 CD48F6
F53B C9.
F53C CD9EF6
F53F C9
F540 00

F591 ED5B09FS
FS9S 3E12
FS97 0E00
F599 CD17F7
FS9C 220DF5
F59F 2A11F5
F5A2 2B

Listing 8 conlinues
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DOG GOT CAT AT (0,5.5999999999997)
VELOCITY OF DOG: 2 VELOCITY OF CAT 0.8
ORIGIN AT( 1,1)

PHIGH: 9 PWIDE: 14

gle pass of the print head.

Memory Allocations

Pascal-80 resides in memory from
21,760-40,639 (5500H-9EBFH). Pro
grams are stored beginning at 40,704
(9FOOH) in what I assume is the text
editor buffer area, and compiled pro
grams are stored immediately after that
area. The placement of the Page and the
machine-language program Tigerpas is
made in such a way to maximize the
memory available to Pascal-80 pro
grams. In particular, Tigerpas begins at
62,no (F500H) and the page starts at
53,248 (DOOOH). This choice for the
page results from the memory require
ment for a 14-by-14 page (9,408 bytes).

If these allocations result in problems
for the Pascal programs, there are two
options:

Reduce the size of the page and in
Tigerpas equate page La the appropriate
larger number, or

Save and run the Pascal programs us
ing the Wand X commands. The W
command from the monilor saves a ma
chine-code "object" program file, and
the X command executes an objecl pro-

IX register, it is necessary to save the
value in the register upon entry into the
subprogram and to restore it before re
turning to the calling program.

Another item not in the manual is the
ability to use CHR to perform a tab
similar to its use in Tiny Pascal and Ba
sic. Specifically, a tab on the video
screen is accomplished by using the con
trol codes 192-255 as follows: If x is an
integer from 192-255 (inclusive), then
the command CHR(x) in a write state
ment causes the cursor to be moved X
spaces to the right. That is, CHR(192)
does not move the cursor, CHR(193)
moves the cursor onc place right,
CHR(J94) moves it two places to the
right, and so forth. In Tabs (Program
Listing 7) an example of using tabs is
given. It illustrates printing in columns
10, 20, and 30.

At the left of each line in the Pas
cal-80 listing there is a hexadecimal
number. It gives the number of bytes of
code compiled to that point. Although
these are not real line nurnbers:at times
I will refer to specific lines in a program
using these numbers.

Changes to Tigergraph

The changes to adapt Tigergraph to
be used with a Pascal-80 program result
from the differences in the Call eom
mands between Basic and Pascal-80.
Recall that in the Level II and Disk Ba
sic, the argument of the Call command
must be in the range from - 32,786 to
32,767 inclusive, and it is passed into the
HL register pair by the special ROM
Call-Call OA7FH. In Pascal-80 the ar
gument must be in the range from 0-255
inclusive, and it is automatically placed
in the A register.

In the Tigerpas listing (Program List
ing 8), the variables are defined in the
first few lines of the program. The short
routine immediately following the defi
nitions of the variables gives Tigerpas a
single entry point. The origin of Tiger_
pas is OF500H (decimal 62,nO) and this
address is used in the Call command
from a Pascal-80 program. Just as in a

Figure 18

POKE statement in Basic, when an ad
dress is greater than 32767, the address
is calculated by - (65536 - real
address). Thus, the address used in a
Pascal-80 program for Tigerpas is
-(65536-62nO)~ -2816.

In the Pascal-80 programs, the con
stant TIGER ~ - 2816 is defined and
the Call to Tigerpas has the form Z: ~
CALL(TlGER,N) 0~N~3. The argu
ment N is placed in the A register and
Tigerpas begins execution at Start.
The value of N determines which sub
routine in Tigerpas is to be used.

If N =0, the Zero subprogram is
called and the memory-page block is set
to zero. (Page is defined in Part I to be
the memory area for the graph.) This
routine also initializes variables for the
remaining subroutines and must be
called first.

[f N ~ 1, the Axes subprogram is exe
cuted and the x-y coordinate axes are in
serted into page. Zero and Axes WCFC

one subroutine in Tigergraphics.
If N = 2, the Plot subprogram is exe

cuted and a point is inserted into the
page. Prior to making this Call, the val
ues of U and V must be POKEd into
their respective locations in memory.
The ROM Call 022CH has been added
to Plot. This ROM routine blinks an as
terisk on the screen in the upper right
hand corner of the monitor. The pur
pose of this call is to provide a signal
during the execution that the program is
running and has not wandered off inlo
the nether world. Care should be used
with this ROM Call since it uses all
registers.

If N = 3, the Print subprogram is exe
cuted and the page is sent to the printer.

The last chances in Tigergraph were
made to adapt Tigerpas so it could be
used with other dOl-matrix printers with
graphics capabilities. These changes a1-'
low flexibility in the number of dots per
unit on the x-y coordinate axes and the
number of vertical dots printed by a sin-

"-,
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CAT GOT TO THE TKH:

VELOCITY OF DO(j: 2 VELOCITY OF CAT; 1.5

ORIGIN AT (1.1)

PHIGH: <) PWIDE: 14
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LislinK 8 mn/inued

F5A3 220BF5 01040 LD (U) ,HL ;U RANGES FROM (PAGEW) TO
F5A6 211000 01050 LD HL,I6 ; ZERO FOR X-AXIS
F5A9 2B 01060 DEC. HL
F5AA E5 01070 PUSH HL
F5AB CD48F6 01080 XLOOP CALL PLOT
F5AE E1 01090 POP HL
F5AF 70 01100 LD A,L
F5B0 FE00 01110 CP 0
F5B2 CAB9F5 01120 yP Z,LOOPX
F5B5 2B 01130 DEC HL
F5B6 C3D9F5 01140 JP TESTU
F5B9 2A0DF5 01150 LOOPX LD HL, (V)
F5BC 2B 01160 DEC HL
F5BD 220DF5 01170 LD (V) ,HL
F5C0 CD48F6 01180 CALL PLOT
F5C3 2A0DF5 01190 LD HL, (V)
F5C6 23 01200 INC HL
F5C7 23 01210 INC HL
F5C8 220DF5 01220 LD (V) ,HL
F5CB CD48F6 01230 CALL PLOT
F5CE 2A0DF5 01240 LD HL, (V)
F5D1 2B 01250 DEC HL
F5D2 220DF5 01260 LD (V) ,HL
F5D5 211000 01270 LD HL,I6
F5D8 2B 01280 DEC HL
F5D9 E5 01290 TESTU PUSH HL
F5DA 2A0BF5 01300 LD HL, (U)
F5DD 70 01310 LD A,L
F5DE B4 01320 OR H
F5DF FE00 01330 CP 0
F5E1 CAEBF5 01340 JP Z,ENDX
F5E4 2B 01350 DEC HL
F5E5 220BF5 01360 LD (U) ,HL
F5E8 C3ABF5 01370 JP XLOOP
F5EB E1 01380 ENDX POP HL
F5EC ED5B07F5 01390 YAXIS LD DE, (H0)
F5F0 3E10 01400 LD A,I6
F5F2 0E00 01410 LD C,0
F5F4 CDl7F7 01420 CALL MULT
F5F7 220BF5 01430 LD (U) ,HL ; (HL)=I6*H0=UNITS LEFT
F5FA 2A0FF5 01440 LD HL, (PAGEH) ;V RANGES FROM (PAGEH) TO
F5FD 2B 01450 DEC HL ;ZERO FROM Y-AXIS
F5FE 220DF5 01460 LD (V) ;HL
F601 211200 01470 LD HL,I8
F604 2B 01480 DEC HL
F605 E5 01490 PUSH HL
F606 CD48F6 01500 YLOOP CI'LL PLOT
F609 E1 01510 POP HL
F60A 70 01520 LD A,L
F60B FE00 01530 CP 0
F60D CA14F6 01540 JP Z,LOOPY
F610 2B 01550 DEC HL
F611 C334F6 01560 JP TESTV
F614 2A0BF5 01570 LOOPY LD HL, (U)
F617 2B 01580 DEC HL
F618 220BF5 01590 LD (U) ,HL
F61B CD48F6 01600 CALL PLOT
F61E 2A0BF5 01610 LD HL, (U)
F621 23 01620 INC HL
F622 23 01630 INC HL
F623 220BF5 01640 LD (U) ,HL
F626 CD48F6 01650 CALL PLOT
F629 2A0BF5 01660 LD HL, (U)
F62C 2B 01670 DEC HL
F62D 220BF5 01680 LD (U) ,HL
F630 211200 01690 LD HL,I8
F633 2B 01700 DEC HL

Lisling 1/ conlinue.~
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Listing 8 continued

BYTE
IN BYTE
BYTE

;ROTATE TO SET BIT

;GO NO MORE ROTATES

;GET CONTENTS OF
;INSERT NEW INFO
;STORE BACK INTO

;SAVE Q
;SAVE R

;END OF PLOT
;PUT 445 INTO GRAPHICS
;SEND 3

;5-(RMDER) DETERMINES
;WHICH BIT TO SET

;DOTS-l =# PRINT NEEDLES

;ADD ADDR OF PAGE

;COUNTER VERTICALLY IS
;(U)=3*(PHIGH)-1

; (HL) =U* (PAGEW)

; DIVISOR IN DE
;ON EXIT QUOTIENT IN AD
; REMAINDER IN HL

;CAUSES * TO BLINK
;LOAD V INTO HL
;TO PLOT (U,V)--DIVIDE V
;BY DOTS,GET Q AND R THEN
;SET BIT R IN BYTE
;PAGE+Q*(PAGEW)+U

A,3
OUTCHR
C,0
DE, (PHIGH)
MULT
HL
(U) ,HL
DE,HL
HL, (PAGEW)
A,L
C,H
MULT
DE,PAGE

TESTV

RLOOP

RDONE

PRINT

PLOOP

ENDY

PUSH HL
LD HL, (V)
LD A,L
OR H
CP 0
JP Z,ENDY
DEC HL
LD (V) ,HL
JP YLOOP
POP HL
RET ;END OF AXES

PLOT PUSH IX ;BEGIN OF PLOT
;THIS ROUTINE INSERTS POINT (U,V) INTO PAGE. VALUES
;FOR U AND V MUST BE INSERTED INTO (U) AND (V) PRIOR
;TO CALLING THIS ROUTINE.

CALL 022CH
LD HL, (V)
LD A,H
LD C,L
LD E,DOTS
LD D,0
CALL DIVIDE
LD D,A
LD E,C
LD (QUOT) ,DE
LD (RMDER) ,HL
LD A, (PAGEW)
LD C,0
LD DE,(QUOT)
CALL MULT
LD BC, (U)
ADD HL,BC
LD BC,PAGE
ADD HL,BC
LD (TEMP) ,HL
LD IX, (TEMP)
LD HL,DOTS
DEC HL
LD DE, (RMDER)
AND A
SBC HL,DE
LD D,l
LD A,L
OR A
JR Z,RDONE
LD B,A
SLA D
DJNZ RLOOP
LD A,(IX)
OR D
LD (IX),A
POP IX
RET
LD
CALL
LD
LD
CALL
DEC
LD
EX
LD
LD
LD
CALL
LD

01710
01720
01730
01740
01750
01760
01770
01780
01790
01800
01810
01820
01830
01840
01850
01860
01870
01880
01890
01900
01910
01920
01930
01940
01950
01960
01970
01980
01990
02000
02010
02020
02030
02040
02050
02060
02070
02080
02090
02100
02110
02120
02130
02140
02150
02160
02170
02180
02190
02200
02210
02220
02230
02240
02250
02260
02270
02280
02290
02300
02310
02320
02330
02340
02350
02360

F634 E5
F635 2A0DF5
F638 7D
F639 B4
F63A FE00
F63C CA46F6
F63F 2B
F640 220DF5
F643 C306F6
F646 El
F647 C9
F648 DDE5

F64A CD2C02
F64D 2A0DF5
F650 7C
F651 4D
F652 lE06
F654 1600
F656 CD01F7
F659 57
F65A 59
F65B ED5315F5
F65F 2217F5
F662 3A11F5
F665 0E00
F667 ED5B15F5
F66B CD17F7
F66E ED4B0BF5
F672 09
F673 0100D0
F676 09
F677 2213F5
F67A DD2A13F5
F67E 210600
F681 2B
F682 ED5B17 F5
F686 A7
F687 ED52
F689 1601
F68B 7D
F68C B7
F68D 2805
F68F 47
F690 CB22
F692 10FC
F694 DD7E00
F697 B2
F698 DD7700
F69B DDEI
F69D C9
F69E 3E03
F6A0 CDF6F6
F6A3 0E00
F6A5 ED5B03F5
F6A9 CD17F7
F6AC 2B
F6AD 220BF5
F6B0 EB
F6Bl 2A11F5
F6B4 7D
F6B5 4C
F6B6 CD17F7
F6B9 1100D0

Lisling 8 continues
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gram created by the W command. This
gives maximum memory during execu
tion since the system loads the program
into memory on top of the compiler and

monitor sections of Pascal-80.
To get a rough idea of the memory

requirements of a Pascal-80 program,
consider the program Liner (Program

Listing 9). This program has approxi
mately 70 lines of text, not counting the
blank lines used for cosmetic spacing.
The text of Liner is from 40,704-43,362

Li~(ing 8 continued

F6BC 19 02370 ADD HL,DE ,(HL)=PAGE+U*(PAGEW)
F6BD 110000 02380 LD DE,0 ;IS THE COUNTER ACROSS
F6C0 7E 02390 GETCHR LD A,(HL)
F6Cl FE03 02400 CP 3 ,IF CHAR=3, SEND IT TWICE

F6C3 CCF6F6 02410 CALL Z,OUTCHR ,SEND CHARACTER
F6C6 CDF6F6 02420 CALL OUTCHR ,SEND CHARACTER
F6C9 13 02430 INC DE ,INCREASE POINTER

F6CA 23 02440 INC HL ,INCREASE POINTER
F6CB E5 02450 PUSH HL ,SAVE POINTER
F6CC 2AllF5 02460 LD HL, (PAGEW) ;CHECK-SEE IF LINE DONE

F6CF 2B 02470 DEC HL
F6D0 A7 02480 AND A
F6D1 ED52 02490 SBC HL,DE
F6D3 7C 02500 LD A,H
F6D4 B5 02510 OR L
F6D5 E1 02520 POP HL
F6D6 C2C0F6 02530 JP NZ,GETCHR ,CONTINUE IF NOT DONE
F6D9 3E03 02540 LD A,3 ,SEND END OF LINE SIGNAL
F6DB CDF6F6 02550 CALL OUTCHR
F6DE 3E0B 02560 LD A,0BH
F6E0 CDF6F6 02570 CALL OUTCHR
F6E3 2A0BF5 02580 LD HL, (U) ,CHECK-SEE IF PAGE DONE
F6E6 7C 02590 LD A,H
F6E7 B5 02600 OR L
F6E8 C2ACF6 02610 JP NZ,PLOOP ;CONTINUE IF NOT DONE
F6EB 3E03 02620 DONE LD A,3 ;SIGNAL TO EXIT GRAPHICS
F6ED CDF6F6 02630 CALL OUTCHR
F6F0 3E02 02640 LD A,2
F6F2 CDF6F6 02650 CALL OUTCHR
F6F5 C9 02660 RET ;RET TO CALLING PROG.
F6F6 F5 02670 OUTCHR PUSH AF ,SUBR TO SEND CHAR
F6F7 CDD105 02680 CHCKP CALL 5D1H ;CHECK STATUS OF PRINTER
F6FA 20FB 02690 JR NZ ,CHCKP ;WAIT IF NOT READY
F6FC Fl 02700 POP AF
F6FD 32E837 02710 LD (37 E8H) ,A ;SEND IT
F700 C9 02720 RET ;RET TO PRINT
F701 210000 02730 DIVIDE LD HL,0 ;FROM ZAKS
F704 0610 02740 LD B,16 ION ENTRY DIVIDEND IN AC
F706 CBll 02750 DLOOP RL C ; DIVISOR IN DE
F708 17 02760 RLA iON EXIT QUOTIENT IN AC
F709 ED6A 02770 ADC HL,HL ; REMAINDER IN HL
F70B ED52 02780 SBC HL,DE
F70D 3001 02790 JR NC,$+3
F70F 19 02800 ADD HL,DE
F710 3F 02810 CCF
F711 10F3 02820 DJNZ DLOOP
F713 CBll 02830 RL C
F715 17 02840 RLA
F716 C9 02850 RET ,END OF DIVIDE SUBROUTINE
F717 0610 02860 MULT LD. B,16 ;FROM ZAKS
F719 210000 02870 LD HL,0 ION ENTRY (A)=LSB MULTCND
F71C CB39 02880 MLOOP SRL C , (C)=MSB MULTCND
F71E 1F 02890 RRA ; (DE)=MULTIPLIER
F71F 3001 02900 JR NC,MLOOP1 iON EXIT (HL)=PRODUCT
F721 19 02910 ADD HL,DE
F722 EB 02920 MLOOP1 EX DE,HL
F723 29 02930 ADD HL,HL
F724 EB 02940 EX DE,HL
F725 10F5 02950 DJNZ MLOOP
F727 C9 02960 RET ;END OF MULT SUBROUTINE
0000 02970 END
00000 TOTAL ERRORS
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0000
0003
000C
000C
0034
0044
0048
0048
0061
0062
0067
009C
00A9
00BC
00CF
00FF
010C
011F
0132
0133
0133
013F
0145
0169
016C
016C
0178
017E
01A2
01A5
01A5
01Bl
01BE
01C3
01E0
0201
020B
021A
021A
022D
023C
0246
0248
024C
024C
0250
0265
027D
0282
02AF
02BC
02EA
02F7
0313
0313
0335
0344
0344
0373
03A2
03Cl
03EE
03F8
0407
0407
0439

Program Listing 9

PROGRAl1 LINER;
CONST TIGER~-2816;ADRU~-2805;ADRV~-2803;

I6~16;I8~18;

VAR I,J,U,V,Z,WIDTH,HEIGHT,H0,K0,INCREMENT:INTEGER;
Hl,Kl,X,Y:REAL;
ANSWER: CHAR;

PROC INIT(VAR PWIDE,PHIGH,H0,K0:INTEGER);
CONST ADRH0~-<809;ADRK0~-2807;ADRPHIGH~-2813;ADRPWIDE~-2811;

BEGIN
WRITELN('HOW MANY UNITS FOR X-AXIS AND FOR Y-AXIS');
READ(PWIDE,PHIGH) ;
POKE(ADRPHIGH,PHIGH); POKE (ADRPHIGH+l ,0) ;
POKE (ADRPWIDE,PWIDE) ; POKE (ADRPWIDE+l ,0) ;
WRITELN( 'ENTER H0 AND K0 TO PLACE THE ORIGIN');
READ(H0,K0) ;
POKE(ADRH0,H0); POKE(ADRH0+1,0);
POKE(ADRK0,K0); POKE(ADRK0+1,0)

END; (*INIT*)

FUNC MIN(X,Y:INTEGER) : INTEGER;
BEGIN

IF X<Y THEN MIN:~X ELSE MIN:~Y

END; (*MIN*)

FUNC MAX(X,Y:INTEGER) : INTEGER;
BEGIN

IF X<Y THEN MAX:~Y ELSE MAX:~X

END; (*I1AX*)

PROC FILL(X,Y:INTEGER);
VAR Al,A2,V:INTEGER;

BEGIN
AI: ~MAX(I1IN(X,Y) ,0) +1;
A2:~MIN(MAX(X,Y),HEIGHT) -1;
V:~Al;

WHILE V<~A2 DO
BEG1N

POKE (ADRV,V) ; POKE (ADRV+l ,0) ;
V: ~V+2;
Z:~CALL(TIGER,2)

END
END; (*FILL*)

PROC LINE;
VAR Al,A2,U,V,OLDV:INTEGER;

Xl,Yl,X2,Y2,M,B:REAL;
BEGIN

WRITELN( 'ENTER COORDINATES OF FIRST POINT');
READ(Xl, Yl) ;
WRITELN('ENTER COORDINATES OF SECOND POINT');
READ(X2,Y2) ;
WHILE (Xl<>X2) OR (Yl<>Y2) DO
BEGIN
IF Yl~Y2 THEN INCREMENT:~2 ELSE INCREMENT:~I;

IF (XI0X2) THEN
BEGIN

Al:~MIN(ROUND(I6*(Xl+H0» ,ROUND(I6*(X2+H0»);
A2:~MAX(ROUND(I6*(Xl+H0» ,ROUND(I6*(X2+H0»);
M:~(YI-Y2)/(XI-X2);
B:~(Xl*Y2-x2*Yl)/(XI-X2) ;
U:~Al;

WHILE U<~A2 DO
BEGIN

V:~ROUND(I8*(K0+M*(U/I6-H0)+B» ;
IF (V>~0) AND (V<~HEIGHT) THEN

Listing 9 continues
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,-",'lin}: 9 ('Qntinucd

0451
0451
046F
0482
0495
049F
04A1
04BA
04DD
04EE
04F6
04F8
04FB
04FE
04FE
0516
0534
0547
0570
0570
0584
05C0
05E7
05F4
05F4
05F8
05F8
05F8
0632
066D
06A7
06DF
06EE
070C
0716
0742
0756
076F
0772
0772
0772
07AB
07E1
07F6
080A
081A
081A
0827
0831

BEGIN
IF V=HEIGHT THEN V:=HEIGHT-1;
POKE(ADRU,U); POKE(ADRU+1,0);
POKE(ADRV,V); POKE(ADRV+1,0);
Z:=CALL(TIGER,2)

END;
IF(U =A1) THEN OLDV:=V;
IF (ABS(V-OLDV) >3) THEN FILL(V,OLDV);
U:=U+INCREMENT;
OLDV:=V

END
END

ELSE
BEt;IN

U:=ROUND(I6*(X1+H0» ;
IF U=WIDTH THEN U:=U-2;
POKE(ADRU,U); POKE (ADRU+1 ,0) ;
FILL(ROUND(I8*(Y1+K0», ROUND(I8*(Y2+K0»)

END;
X1:=X2;Y1:=Y2;
WRITELN( 'ENTER NEXT POINT--TO END THIS SEQUENCE OF LINES');
WRITELN('ENTER THE SAME POINT TIvICE');
READ(X2, Y2)
END

END; (*LINE*)

BEGIN
WRITELN( 'THIS PROGRAM ALLOWS YOU TO DRAW A SEQUENCE OF');
WRITELN( 'LINES. TO END A SEQUENCE, ENTER THE SAME POINT');
WRITELN('TIVICE. THEN YOU HAVE THE OPTION OF STARTING A');
WRITELN('NEW SEQUENCE OF LINES OR PRINTING THE GRAPH');
INIT(WIDTH,HEIGHT,H0,K0) ;
WIDTH:=I6*WIDTH; HEIGHT:=I8*HEIGHT;
Z:=CALL(TIGER,0) ;
WRITELN( 'DO YOU WANT AXES DRAWN (Y OR N) ');
REPEAT ANSWER:=INKEY UNTIL ANSWER<>CHR(0);
IF ANSWER = 'Y' THEN Z:=CALL(TIGER,l);
LINE;
REPEAT

BEGIN
WRITELN( 'DO YOU WANT TO DO ANOTHER SEQUENCE OF LINES?');
WRITELN( '(Y OR N)--N PRINTS THE PAGE AND ENDS THIS');
WRITELN( 'PROGRAM. ');
REPEAT ANSWER:=INKEY UNTIL ANSWER<>CHR(0) ;
IF ANSWER='Y' THEN LINE;

END;
UNTIL ANSWER='N';
Z:=CALL(TIGER,3)

END.

Program Usling /0

0000 PROGRAM SCALER;
0003 CONST TIGER=-2816;ADRU=-2805;ADRV=-2803;
000C 16=16;18=18;
000C TYPE POINT=ARRAY(.1 .• 2.) OF REAL;
0012 VAR I,J,U,V,Z,WIDTH,HEIGHT,H0,K0,OLDV:INTEGER;
003A XSCALER,YSCALER:REAL;
0042 ANSWER: CHAR;
0046
0046 PROC INIT(VAR PWIDE,PHIGH,H0,K0:INTEGER);
005F CONST ADRH0=-2809;ADRK0=-2807;ADRPHIGH=-2813;ADRPWIDE=-2811;
0060 BEGIN

Lisling 10 contillues
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L'sling /0 n"'linuer!

0065
009A
0M7
00BA
00CD
00FD
01M
011D
0130
0131
0131
013D
0143
0167
016A
016A
0176
017C
01A0
01A3
01A3
01AF
HBC
01Cl
HDE
01FF
0209
0218
0218
022B
023A
0244
0246
024A
024A
0252
0276
027B
027B
027B
027B
028A
02A8
02B2
02DE
02F2
030B
0339
0340
036E
0375
0375
0389
0389
03C4
03DC
03DC
03EF
0402
040C
040E
0423
0446
044E
0453
045D

WRITELN( 'HOW MANY UNITS FOR X-AXIS AND FOR Y-AXIS');
READ(PWIDE,PHIGH) ;
POKE(ADRPHIGH,PHIGH); POKE(ADRPHIGH+l,0);
POKE (ADRPWIDE,PWIDE) ; POKE (ADRPWIDE+l ,0) ;
WRITELN('ENTER H0 AND K0 TO PLACE THE ORIGIN');
READ(H0,K0) ;
POKE(ADRH0,H0); POKE (ADRH0+l ,0) ;
POKE(ADRK0,K0); POKE(ADRK0+1,0)

END; (*INIT*)

FUNC MIN(X,Y:INTEGER) : INTEGER;
BEGIN

IF X<Y THEN MIN:=X ELSE MIN:=Y
END; (*MIN*)

FUNC MAX(X,Y:INTEGER) : INTEGER;
BEGIN

IF X<Y THEN MAX:=Y ELSE MAX:=X
END; (*MAX*)

PROC FILL(X,Y:INTEGER);
VAR Al,A2,V:INTEGER;

BEGIN
Al:=MAX(MIN(X,Y) ,0)+1;
A2:=MIN(MAX(X,Y) ,HEIGHT) -1;
V:=Al;
WHILE V<=A2 DO

BEGIN
POKE(ADRV,V); POKE (ADRV+l ,0) ;
V:=V+2;
Z:=CALL(TIGER,2)

END
END; (*FILL*)

FUNC F(X:REAL) :REAL;
BEGIN F:=(X-6)*X*(X+10)

END; (*FUNC F*)

BEGIN
INIT(WIDTH,HEIGHT,H0,K0) ;
WIDTH:=I6*WIDTH; HEIGHT:=I8*HEIGHT;
Z: =CALL (TIGER, 0) ;
WRITELN( 'DO YOU WANT AXES DRAWN (Y OR N) ');
REPEAT ANSWER:=INKEY UNTIL ANSWER<>CHR(0);
IF ANSWER = 'Y' THEN Z:=CALL(TIGER,I);
WRITELN('ENTER THE SCALE FACTOR FOR X-AXIS');
READ (XSCALER) ;
WRITELN( 'ENTER THE SCALE FACTOR FOR Y-AXIS');
READ(YSCALER) ;

FOR U:=0 TO WIDTH DO
BEGIN

V:=ROUND(18*(K0+(I/YSCALER)*F(XSCALER*(U/16-H0»» ;
IF (V>=0) AND (V<=HEIGHT) THEN

BEGIN
POKE(ADRU,U) ;POKE(ADRU+l,0);
POKE (ADRV,V) ;POKE(ADRV+l,0);
Z:=CALL(TIGER,2)

END;
IF U=0 THEN OLDV:=V;
IF ABS(V-OLDV) >2 THEN FILL(V,OLDV);
OLDY: =V

END;
Z:=CALL(TIGER,3)

END.
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the CONST declaration statement.
Functions MIN and MAX each have

two arguments X and Y, and return the
minimum and maximum of X and Y,
respectively.

Procedure Fill is similar to the sub
routine in the Basic programs. It is used
to fill the vertical gaps in graphs that are
rising or falling rapidly. The statements
defining the values AI and A2 find the
vertical range of the v values to be filled
and keep their values within the boun
daries of the page. For example, in find
ing the lower limit A I, first find the
minimum of X ~ V and Y = OLDY. To
keep the v values nonnegative, take the
maximum of the MIN(X,Y) andO. Sim
ilarly, the upper limit A2 is found. The
Pascal-80 function Round finds the in
teger nearest its argument. The equiva
lent statement in the Basic programs is
INT(argument + .5). Once Al and A2
have been determined, the rest of the
procedure sends the appropriate values
to the Plot subroutine.

p

Pascal-SO Programs for Graphing

In the following Pascal-80 pro-'
grams, certain procedures and func
tions are equivalent to segments of
the Basic programs in Part I. I have
tried, as much as possible, to keep the
same names for the variables as in the
Basic programs. Liner incorporates

\ j the functions and procedures com
'.' mon to the Pascal-80 programs that
;;; call Tigerpas. These procedures are
! described below.

Procedure INIT initializes the vari
ables. HO, KO, PHIGH, and PWIDE
have the same meaning as in the Basic
programs in Part I, namely for the
placement of the x-y coordinate axes
and for the number of units for the
lengths of the x and y axes. Their values
are entered using a read statement and
the four values are POKEd into the ap
propriate memory locations. The ad
dresses for these variables are defined in

Fif.!,/Ire 23

(9FOOH-A962H), and its compiled ver
sion is from 43,520-45,290 (AAOOH
BOEAH). This leaves the memory area
from 45,290 to 53,248 free. All the pro
grams in this article fit within these lim
its and it is not necessary to use the W

c

A and X commands.
,--------=---,

F'rogrul/I Lisfing / /

fHHHl
0003
000C
000C
0012
003E
0046
006A
0076
007A
007A
0083
0084
0089
00A9
00BC
00CF
00E2
00F5
00F6
00F6
0102
0108
012C
012F
012F
013B
0141
0165
0168
0168
0174

PROGRAM DOGCAT;
CONST TIGER=-2816;ADRU=-2805;ADRV=-2803;
16=16;18=18;
TYPE POINTS=ARRAY(.1 •• 2.) OF REAL;
VAR I,J,U,V,Z,PWIDE,PHIGH ,H0,K0,STOPDOG,STOPCAT:INTEGER;

WIDTH,HEIGHT:INTEGER;
H1,K1,X1,Y1,X2,Y2,K,DOGVELOCITY,CATVELOCITY:REAL;
DOG,CAT,TREE:POINTS;
ANSWER: CHAR;

PROC INIT;
CONST ADRH0=-2809;ADRK0=-2807;ADRPHIGH=~2813;ADRPWIDE=-2811;

BEGIN
PWIDE:=14; PHIGH:=9; H0:=1; K0:=1;
POKE(ADRPHIGH,PHIGH); POKE(ADRPHIGH+1,0);
POKE(ADRPWIDE,PWIDE); POKE(ADRPWIDE+1,0);
POKE(ADRH0,H0); POKE(ADRH0+1,0);
POKE(ADRK0,K0); POKE(ADRK0+1,0)

END; (*INIT*)

FUNC MIN(X,Y:INTEGER) : INTEGER;
BEGIN

IF X<Y THEN MIN:=X ELSE MIN:=Y
END; (*MIN*)

FUNC MAX(X,Y:INTEGER) : INTEGER;
BEGIN

IF X<Y THEN MAX:=Y ELSE MAX:=X
END; (*MAX*)

PROC FILL(X,Y:INTEGER);
VAR A1,A2,V:INTEGER;

Lis/ing 1/ ,-ominut's
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·FOR SPECIAL ANNIVERSARY
ISSUE CASSETTE SEE AD

ELSEWHERE IN ISSUE.

Or you
could get

ALL THE MAJOR
PROGRAM LISTINGS
FROM EACH MONTH

OF 80 MICRO ON
CASSETIE OR DISK

r Ce-e) )

LOAD 80

-

You could spend hours

typing in your programs,

ith LOAD 80
you'll avoid all the hassles

while enjoying all the benefits
What exactly is LOAD 80? Simply put, it is a monthly dump of

the major program listings in each issue of 80 MICRO. Since it
was introduced in April of 1981, hundreds of lAS-80* users like
yourself have discovered the advantages and benefits of LOAD
80. This comes as no surprise to Wayne Green, the innovative
publisher who created LOAD 80. He knew from experience how
frustrating and time consuming it was to keyboard and debug
even a single published program, let alone all the major pro·
gram listings in an issue of 8 MICRO. He was sure that a Qreat
many people were just as frustrated as he was and would Jump
at the opportunity to have those programs available in "ready·
to-load" form.

Wayne couldn't have been more right. LOAD 80 has been a
boom to lAS·BO users, allowing them to spend more time ac·
tually using their computers, while at the same time saving
them a lot of aggravation and a good deal of money.

And now you can enjoy all the benefits of the major program
listings in 80 MICRO without the aggravation of keyboarding
and debugging them. Start your subscription to LOAD 80 with
this month's issue and save close to 30% on the monthly price.
And with a year's subscription, your cost per month (for an
average of 10 programs per cassette or disk) is about what it
would cost you to purchase one program at retail prices. Plus
you get the extra added advantage of having the complete
documentation for the major programs in that month's issue of
80 MICRO. so loading your cassette or booting up your disk
should present no problem at all.

To order your LOAD 80 subscription, or this month's issue
only, simply fill in the attached card or the coupon below (a pho
tocopy is acceptable) and send it to: LOAD 80, 80 Pine Street,
Peterborough, NH 03458. You can also order back issues of
LOAD 80. For complete details, look for the LOAD 80 back
issues advertisement in this magazine, or see your local dealer.

LOAD 80 disks are lRSDOS 2.3 formatted, single density and floppy-sided. lhey will not contain an operating system. Sin
gle drive users need a copy utility; Model III users need the lAS-DOS 1.211.3 Convert utility. Source code files may not be use
able on the Model III.

Yes, I want January LOAD 80
o YES, I want to save money. I'll subscribe to LOAD 80

on disk beginning with lhis month's issue_ .. $199.97

o YES. I want a cassetle 01 this month"s LOAD 80 for
$9.97 each (plus $1.50 per tape lor postage and
handling).

o Visa 0 Am. Ex 0 MasterCard

o CheckJMoneyorder

o YES, I want to save money. Sign me up lor a year 01
LOAD 80 beginning with this month's cassette ..
$99.97 lor 12 issues.

o YES, I want this month'S LOAD 80 on disk lor $19.97
each (plus $1.50 per disk lor postage and handling).

Name: _
Address: ---, _
City: State: ----'-Zip: _
Signature: Card# Exp. Date: _

c..
,;
~

.3
LOAD 80 is manulactured by Instant Software. a subsidiary of WAYNE GREEN INC.• 80 Pine Sl., Peterborough. NH 03458. There is no warranty
expressed or implied that LOAD 80 will do anything other than save you typing. Foreign air mail, please inquire.

., , , ~TRS"80 ·i;·~ 't~ade'ma'rk'oi T~~dy'C~'rp:
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Lis/in): 1/ continued

IH81
0186
01A3
01C4
01CE
01DD
01DD
01F0
01FF
0209
020B
020F
020F
0213
022C
0234
0239
0248
0248
0277
02A6
02C5
02F2
030A
030A
033C
0354
0354
0372
0385
0398
03A2
03A4
03BD
03E0
03E8
03EA
03ED
03F0
03F0
0408
0426
0439
0462
0462
0463
0463
0473
0484
0489
04CB
04E2
04F1
04F1
0515
0515
0518

BEGIN
A1:-MAX(MIN(X,Y) ,0)+1;
A2:-MIN(MAX(X,Y) ,HEIGHT) -1;
V:-A1;
WHILE V<-A2 DO

BEGIN
POKE (ADRV,V) ; POKE(ADRV+1,0);
V:-V+2;
Z:-CALL(TIGER,2)

END
END; (*FILL*)

PROC LINE;
VAR A1,A2,u,V,OLDV,I:INTEGER;

M,B:REAL;
BEGIN

IF (X1<>X2) THEN
BEGIN

A1:-MIN(ROUND(I6*(Xl+H0)) ,ROUND(I6*(X2+H0»);
A2:-MAX(ROUND(I6*(X1+H0» ,ROUND(I6*(X2+H0»);
M:-(Y1-Y2)/(X1-X2) ;
B:-(X1*Y2-X2*Y1)/(X1-X2) ;
FOR U:-A1 TO A2 DO

BEGIN
V: -ROUND (I 8* (K0+M* (U/I6-H0) +B) ) ;
IF (V>-0) AND (V<-HEIGHT) THEN
BEGIN

IF V-HEIGHT THEN V:-HEIGHT-1;
POKE(ADRU,U); POKE(ADRU+1,0);
POKE (ADRV,V) ; POKE(ADRV+1,0);
Z:-CALL(TIGER,2)

END;
IF(U -AI) THEN OLDV:-V;
IF(ABS(V-OLDV) >2) THEN FILL(V,OLDV);
OLDV:-V

END
END

ELSE
BEGIN

U:-ROUND(I6*(X1+HfJ» ;
IF U-WIDTH THEN U:-U-2;
POKE(ADRU,U); POKE(ADRU+1,0);
FILL(ROUND(I8*(Yl+K0», ROUND(I8*(Y2+K0))

END
END; (*LINE*)

PROC MOVE(K:REAL;VAR X,Y:POINTS) ;
VAR M,P,Q,DISTANCE:REAL;
BEGIN

P:-Y(.1.)-X(.1.); Q:-Y(.2.)-X(.2.);
DISTANCE:-SQRT(SQR(P)+SQR(Q») ;
IF (DISTANCE <- K) THEN

BEGIN
X1:-Y( .1.); Y1:-Y( .2.);

END
ELSE

BE\iIN
Lilting 11 conlinues
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Li~ling / I ,'onlinued

0518
0529
0569
0569
058D
0590
05B2
05B5
05B5
05B5
05B8
05D6
05E0
060C
0620
0639
0659
0677
0697
06Al
06AB
06B7
06B7
06F0
06F9
070C
074F
0759
076C
0784
0790
0797
07A4
07D3
07EB
0815
0833
085A
088C
08B9

M:=K/DISTANCE;
Xl:=X( .1.) + M*P; Yl:=X( .2.) + M*Q;

END;
X2:=X( .1.); Y2:=X( .2.);
LINE;
X( .1.) :=Xl; X( .2.) :=Yl

END; (*MOVE*) .

BEGiN
INIT;
WIDTH:=I6*PWIDE; HEIGHT:=I8*PHIGH;
Z:=CALL(TIGER,0) ;
WRITELN('DO YOU WANT AXES DRAWN (Y OR N) ');
REPEAT ANSWER:=INKEY UNTIL ANSWER<>CHR(0);
IF ANSWER = Iy' THEN Z:=CALL(TIGER,I);
DOG ( •1.) : =13; DOG ( • 2 .) : =0 ;
CAT( .1.) :=0; CAT( .2.) :=0;
TREE( .1.) :=0; TREE( .2.) :=8;
DOGVELOCITY:=2.0;
CATVELOCITY:=1.5;
STOPDOG:=0; STOPCAT:=0;
REPEAT

IF( (CAT( .1.) =TREE( .1.)) AND (CAT( .2.) =TREE( .2.)))
THEN STOPCAT:=1

ELSE MOVE(DOGVELOCITY,DOG,CAT);
IF(STOPCAT=I)OR«DOG(.I.)=CAT(.I.))AND(DOG(.2.)=CAT(.2.)))

THEN STOPDOG:=1
ELSE MOVE (CATVELOCITY,CAT,TREE) ;

UNTIL (STOPDOG=I) OR (STOPCAT=I);
Z:=CALL(TIGER,3) ;
WRITELN(LP) ;
IF (STOPCAT<>I) THEN

WRITELN(LP,'DOG GOT CAT AT (',DOG(.I.) :3,',',
DOG ( • 2 .) : 3 , ') ')

ELSE WRITELN(LP,'CAT GOT TO THE TREE');
WRITELN(L~,'VELOCITYOF DOG: ',DOGVELOCITY,

, VELOCITY OF CAT: ',CATVELOCITY);
WRITELN(LP,'ORIGIN AT (',H0,',' ,K0,') ');
WRITELN(LP,'PHIGH: I,PHIGH,' PWIDE:' ,PWIDE)

END.

Procedure Line is designed to draw a
sequence of connected line segments.
That is, given a sequence of points PI,
P2, P3, .. Line draws the line seg
ments PI to P2, P2 to P3, and so forth.
The procedure begins by asking for the
first two points, and the line segment
joining these two points is inserted into
the page. After the line segment is
drawn, the user is asked for the next
point in the sequence. If the point en
tered is the same as the last point en
tered, the procedure ends; otherwise the
While loop continues and the next line
segment is drawn.

Vertical lines and nonvertical lines
must be done in different cases, just as

in the Basic programs in Part I. The var
iable INCREMENT is assigned a val
ue of one or two, according to whether
or not the line segment is vertical or not
vertical, respectively. INCREMENT is
used to space the dots of the graph, and
without this change in INCREMENT,
vertical lines are darker when graphed.
In addition, it saves time by reducing
the number of computations and
POKEs to be performed.

When control returns to the body
of the program, the user has the op
tion of beginning a new line-segment
sequence. Depending upon the an
swer, the program either ends or uses
the Line procedure again. Figure 18

was drawn using Liner.

Change lhe Scale of a Graph

There comes a time in the graphing of
functions when the implicit restriction
on the domains and ranges of functions
to be graphed must be overcome. For
example, if we want to graph the na
tional debt over the past 50 years, ob
viously the graph must be scaled to fit
within the dimensions of the maximum
size page permitted. The program
Scaler (Program Listing 10) is an exam
ple of graphing a function for x's in the
range from - 20 to 20 and y's ranging
from - 400 to 400, within the dimen
sions of a 2-by-2 page. In the previous
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ICH100
0003
000C
000C
0012
0036
0052
0066
006A
006A
0083
0084
0089
00A9
00BC
00CF
00E2
00F5
00F6
00F6
0102
0108
012C
012F
012F
013B
0141
0165
0168
0168
0174
0181
0186
01A3
01C4
nCE
01DD
01DD
01F0
01FF
0209
020B
020F
020F
0213
022C
0234
0239
0248
0248
0277
02A6
02C5
02F2
030A
030A

Program Listing /2

PROGRAM BUGS;
CONST TIGER=-2816;ADRU=-2805;ADRV=-2803;
16=16;18=18;
TYPE POINTS=ARRAY(.1 •• 2.) OF REAL;
VAR I,J,U,V,Z,WIDTH,HEIGHT,H0,K0:INTEGER;

H1,K1,X1,Y1,X2,Y2,K:REAL;
A,B,C,D,OLDA:POINTS;
ANSWER: CHAR;

PROC INIT(VAR PWIDE,PHIGH,H0,K0:INTEGER);
CONST ADRH0=-2809;ADRK0=-2807;ADRPHIGH=-2813;ADRPWIDE=-2811;
BEGIN

PWIDE:=14; PHIGH:=14; H0:=7; K0:=7;
POKE(ADRPHIGH,PHIGH); POKE(ADRPHIGH+1,0);
POKE(ADRPWIDE,PWIDE); POKE(ADRPWIDE+1,0);
POKE(ADRH0,H0); POKE(ADRH0+1,0);
POKE(ADRK0,K0); POKE(ADRK0+1,0)

END; (*INIT*)

FUNC MIN(X,Y:INTEGER) : INTEGER;
BEGIN

IF X<Y THEN MIN:=X ELSE MIN:=Y
END; (*MIN*)

FUNC MAX(X,Y:INTEGER) : INTEGER;
BEGIN

IF X<Y THEN MAX:=Y ELSE MAX:=X
END; (*MAX*)

PROC FILL(X,Y:INTEGER);
VAR A1,A2,V:INTEGER;

BEGIN
A1:=MAX(MIN(X,Y) ,0)+1;
A2:=MIN(MAX(X,Y) ,HEIGHT)-1;
V:=A1;
WHILE V<=A2 DO

BEGIN
POKE(ADRV,V); POKE(ADRV+1,0);
V:=V+Z;
Z:=CALL(TIGER,2)

END
END; (*FILL*)

PROC LINE;
VAR A1,A2,U,V,OLDV,I:INTEGER;

M,B:REAL;
BEGIN

IF (X1<>X2) THEN
BEGIN

A1:=MIN(ROUND(I6*(X1+H0» ,ROUND(I6*(X2+H0»);
A2:=MAX(ROUND(I6*(X!+H0» ,ROUND(I6*(X2+H0»);
M:=(Y1-Y2)/(X1-X2);
B:=(X1*Y2-X2*Y1)/(X1-X2) ;
FOR U:=A1 TO A2 DO

BEGIN
V:=ROUND(I8*(K0+M*(U/I6-H0) +B»;

Listing 11 continue$
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Tum your
•computer Into

an advanced
•operatIng

system ...

SUPER UTILITY PLUS The most (XIwerful pro
b'Talll of il'i kind! ~'1achine language....land-alone
program with its own 110 routines. No ROM or
DOS calls. Work.. Oil single AND double den'iity
svstCIll.'i. Feature<; ZAP. PURGE. FORMAT,
DISK COPY. TAPE COPY. DISK REPAIR.
MEMOHY. FILE, and CONFIGURE SYSTEM
functiOll'i. Vcry sophisticated, menu driven, single
HAM resident program. A must for every serious
THS-80 disk in.'itallation.
48K RAM Model I & III D~k

DOSPLUS 3.4 The fa'itcst, smoothcst, easiest to
use Disk operating system for your THS-80l Jam
packed with powerful options: BASTC Array Sort,
Tape/Disk-Disk/Tape Utility, Controlled Screen
Inpul, Random Access and ASCII modification on
Diskdump, BASIC Check~ for Active ""DO",
Backup and Format from a "00" file, and much
much morc. Energize your operating system with
DOSPLUS 3.41
TRS-SO 2 for Modell, I for Model III Disk

InsfantSoft'Nare"
The best software under the sun.

Use Instant
Software's Utilities
for your TRS-80*

-Enhance
- Accelerate

-Expand.
KEY COMMANDER Easy editinR of programs,
and direct entry of graphics into Basic programs
are yours with this highly sophisticated yet easy to
use utility package. Features On Screen Editing,
Graphic Print Statement, A~ignable Keys, and
Total Flexibility. Automatically relocates into
high memory and protecl~ it.~lf in memory.
Enhance the power and capabilities of your
keyboardl
ModellfMooel III 16K and up Tape

ABE Accelerate your writing and t.>diting of Basic
programs with the ,Advanced .Basic Editor. Dra
matically improves your Basic editing and pro
gramming capabilities by providing such indi.~

pensable features a~ Formatted Screen, Global
Search and Replace, Line Copy Ability, Assign
able Keys, Called From Basic. Advance yOllr skills
as a programmer with ABE.
Model I 32K TRSDOS 2,3 or NEWDOS 80 v2
Disk in 32K & 48K version.

To place your order for Instant Software Programs, call toll free
1-800-258- 5473

outside US & Canada call Worldwide Media 212/686-1520

·TRS-BO is a trademark of the Radio Shack division of Tandy Corp.

ANU80

___Money Order__Check

___Duos Plus 3.4 Single Density@$149.95ea.
__ Dos Plus 3.4 Double Density @ $149.95 ea.
___Dvos Plus 3.4 Mod III Version@$149.95ea.

__AE

Yes I want to order:
__ABE @ $19.95 ea.
___Key Commander @ $29.95 ea.
__Super Utility Plus @ $74.95 ea.

Shipping & Handling $2.50
For C.O.D. orders add $1.50 extra Total of above: _

__VISA __MC

Name: _

Address _

City

State Zip

Card # _

Interbank # _

Exp. Date

Signature: _

Peteftloroullh, N.H. 03<&5& USA A lub.ldllry 01 Wayne GrHn Inc:.

Call toll free I - 8 0 0 - 2 5 8 - 5 4 7 3
Outside U.S. & Canada call Worldwide Media 2 1 2 - 6 8 6 -1520
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Lisling /2 continued

033C
0354
0354
0372
0385
0398
03A2
03A4
03BD
03E0
03E8
03EA
03ED
03F0
03F0
0408
0426
0439
0462
0462
0463
0463
046F
047C
0481
04C3
04E1
0521
0545
0548
056A
056D
056D
0571
0577
05B7
05E7
05E8
05E8
05E8
05F7
0615
061F
064B
065F
0678
067B
0685
06A7
06CB
06F1
0715
0749
075B
075B
077F
07B1

IF (V>=0) AND (V<=HEIGHT) THEN
BEGIN

IF V=HEIGHT THEN V:=HEIGHT-1;
POKE(ADRU,U); POKE(ADRU+1,0);
POKE (ADRV,V) ; POKE(ADRV+l,0);
Z:=CALL(TIGER,2)

END;
IF(U =A1) THEN OLDV:=V;
IF(ABS(V-OLDV) >2) THEN FILL(V,OLDV);
OLDV:=V

END
END

ELSE
BEGIN

U:=ROUND(I6*(Xl+H0)) ;
IF U=WIDTH THEN U:=U-2;
POKE(ADRU,U); POKE(ADRU+1,0);
FILL(ROUND(I8*(Yl+K0)), ROUND(I8*(Y2+K0)))

END
END; (*LINE*)

PROC MOVE(VAR X,Y:POINTS) ;
VAR M,P,Q:REAL;
BEGIN

P:=Y( .1.) -Xl .1.); Q:=Y( .2.) -Xl .2.);
M:=K/SQRT(SQR(P)+SQR(Q)) ;
X1:=X(.1.)+M*P; Y1:=X(.2.)+M*Q;
X2:=X( .1.); Y2:=X( .2.);
LINE;
X( .1.) :=X1; X( .2.) :=Y1

END; (*MOVE*)

PROC S\.lUARE;
BEGIN
X1:=6;Y1:=6; X2:=-6;Y2:=6;LINE; X2:=6; Y2:=-6; LINE;
Xl:=-6;Y1:=-6;LINE; X2:=-6;Y2:=6;LINE
END; (*SQUARE*)

BEGIN
INIT(WIDTH,HEIGHT,H0,K0) ;
WIDTH:=I6*WIDTH; HEIGHT:=I8*HEIGHT;
Z:=CALL(TIGER,0) ;
WRITELN('DO YOU WANT AXES DRAWN (Y OR N) ');
REPEAT ANSWER:=INKEY UNTIL ANSWER<>CHR(0) ;
IF ANSWER = 'Y' THEN Z:=CALL(TIGER,1);
SQUARE;
K:=1.0;
A( .1.) : =6 ; A( .2.) : =6 ;
B( .1.) :=-6 ;B( .2.) :=6;
C( .1.) :=-6; C( .2.) :=-6;
D( .1.) : =6 ; D( .2 .) : =-6 ;
OLDA ( .1.) : =A ( .1.); OLDA ( .2.) : =A ( .2 .) ;
FOR 1:=0 TO 40 DO
BEGIN

MOVE(A,B); MOVE(B,C); MOVE(C,D) ; MOVE (D,OLDA) ;
OLDA ( .1.) : =A ( .1.); OLDA ( .2.) : =A ( .2. )

END;
L';ting 12 COnlinues
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Lis/ing /2l"OnlinlJed

07B6 Z:=CALL(TIGER,3)
07C0 END.

Pro~ml/l Lisling /3

0000
0003
000C
000C
0030
004C
0050
0050
0069
006A
006F
008F
00A2
00B5
00C8
00DB
00DC
00DC
00E8
00EE
0112
0115
0115
0121
0127
014B
014E
014E
015A
0167
016C
0189
01AA
01B4
01C3
01C3
01D6
01E5
01EF
01F1
0lF5
0lF5
01F9
0212
021A
021F
022E
022E
025D
028C

PROGRAM SOLUTION;
CONST TIGER=-2816;ADRU=-2805;ADRV=-2803;
16=16;18=18;
VAR I,J,U,V,Z,WIDTH,HEIGHT,H0,K0:INTEGER;

X1,Y1,X2,Y2,R,ALPHA,BETA:REAL;
ANSWER: CHAR;

PROC INIT(VAR PWIDE,PHIGH,H0,K0:INTEGER);
CONST ADRH0=-2809;ADRK0=-2807;ADRPHIGH=-2813;ADRPWIDE=-2811;
BEGIN

PWIDE:=14; PHIGH:=14; H0:=7; K0:=7;
POKE(ADRPHIGH,PHIGH); POKE(ADRPHIGH+1,0);
POKE (ADRPWIDE,PWIDE) ; POKE(ADRPWIDE+1,0);
POKE(ADRH0,H0); POKE(ADRH0+1,0);
POKE(ADRK0,K0); POKE(ADRK0+1,0)

END; (*INIT*)

FUNC MIN(X,Y:INTEGER) : INTEGER;
BEGIN

IF X<Y THEN MIN:=X ELSE MIN:=Y
END; (*MIN*)

FUNC MAX(X,Y:INTEGER) : INTEGER;
BEGIN

IF X<Y THEN MAX:=Y ELSE MAX:=X
END; (*MAX*)

PROC FILL(X,Y:INTEGER);
VAR A1,A2,V:INTEGER;

BEGIN
A1:=MAX(MIN(X,Y) ,0) +1;
A2:=MIN(MAX(X,Y) ,HEIGHT)-l;
V:=A1;
WHILE V<=A2 DO

BEGIN
POKE(ADRV,V); POKE(ADRV+1,0);
V:=V+2;
Z:=CALL(TIGER,2)

END
END; (*FILL*)

PROC LINE;
VAR A1,A2,U,V,OLDV,I:INTEGER;

M,B:REAL;
BEGIN

IF (X1<>X2) THEN
BEGIN

A1:=MIN(ROUND(I6*(Xl+H0)) ,ROUND(I6*(X2+H0)));
A2:=MAX(ROUND(I6*(X1+H0)) ,ROUND(I6*(X2+H0)));
M:=(Y1-Y2)/(X1-X2) ;

Listing 13 comim,,;,s
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UHing IJ cvnlinues

02AB
02D8
02F0
02F0
0322
033A
033A
0358
036B
037E
0388
038A
03A3
03C6
03CE
03D0
03D3
03D6
03D6
03EE
040C
04lF
0448
0448
0449
0449
044D
0453
0493
04C3
04C4
04C4
04C4
04D3
04Fl
04FB
0527
053B
0554
0557
056B
057E
058E
05AB
05AB
05D0
05F3
0616
0644
0644
064D
0656
0660
0662
066F
0676
0680

B:=(Xl*Y2-X2*Yl)/(Xl-X2) ;
FUR U:=Al TO A2 DO

BEGIN
V:=ROUND(I8*(K0+M*(U/I6-H0)+B)) ;
IF (V>=0) AND (V<=HEIGHT) THEN
BEGIN

IF V=HEIGHT THEN V:=HEIGHT-l;
POKE(ADRU,U); POKE(ADRU+l,0);
POKE (ADRV,V) ; POKE(ADRV+l,0);
Z:=CALL(TIGER,2)

END;
IF(U =Al) THEN OLDV:=V;
IF (ABS(V-OLDV) >2) THEN FILL(V,OLDV);
OLDV: =V

END
END

ELSE
BEGIN

U:=ROUND(I6*(Xl+H0)) ;
IF U=WIDTH THEN U:=U-2;
POKE(ADRU,U); POKE(ADRU+l,0);
FILL(ROUND(I8*(Yl+K0)), ROUND(I8*(Y2+K0)))

END
END; (*LINE*)

PROC SUUARE;
BEGIN
Xl:=6;Yl:=6; X2:=-6;Y2:=6;LINE; X2:=6; Y2:=-6; LINE;
Xl:=-6;Yl:=-6;LINE; X2:=-6;Y2:=6;LINE
END; (*SQUARE*)

BEGIN
INIT(WIDTH,HEIGHT,H0,K0) ;
WIDTH:=I6*WIDTH; HEIGHT:=I8*HEIGHT;
Z:=CALL(TIGER,0) ;
WRITELN('DO YOU WANT AXES DRAWN (Y OR N) ');
REPEAT ANSWER:=INKEY UNTIL ANSWER<>CHR(0) ;
IF ANSWER = 'Y' THEN Z:=CALL(TIGER,l);
SQUARE;
POKE(ADRU+l,0) ;POKE(ADRV+l,0) ;
ALPHA:=PI/4;
BETA:=6*SQRT(2) ;
WHILE ALPHA<3*PI/2 DO

BEGIN
R:=BETA*EXP(PI/4-ALPHA) ;
U:=ROUND(I6*(R*COS(ALPHA) + H0));
V:=ROUND(I8*(R*SIN(ALPHA) + K0));
IF (V>=0) AND (V<=HEIGHT) AND (U>=0) AND (U<=WIDTH) THEN

BEGIN
POKE(ADRU,U) ;
POKE(ADRV,V) ;
Z:=CALL(TIGER,2)

END;
ALPHA:=ALPHA+0.01

END;
Z:=CALL(TIGER,3)

END.
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examples, one-quarter inch on the
graph has represented one unit on the
coordinate axes. Now we need one
quarter inch in the x direction to be five
x units, and one-quarter inch in the y
direction to be 100 y units.

In Scaler, the function to be graphed
is F(x) = x' + 4x' - 6Ox. (See Fig. 18.)
This function crosses the x axis at
x = - 10, 0, and 6, and has a relative
minimum point at (10/3, -118.5) and
relative maximum point at (- 6,280).
By graphing this function for x's in the
range from - 20 to 20 and for y's in the
range from - 400 to 400, we get a graph
that shows its critical points. In this ex
ample, the relationship between the u-v
coordinate system and the scaled x-y
system is given by:

u= 16(1 + HO) for x=5, v= 18(1 + KO} for y= 100
u= 16(2+ HO) for x = 10. v= 18(2+ KO) fory =200

and so forth. Thus the relations u ~ 16
(x/5+ HO) and v= 18(y/100+KO), or
x=5(u/16- HO) and y= 100(v/18
KO) will give the desired scaling. Substi
tuting these values for x and y into
y=f(x), we get IOO(v/18-KO)=f(5(u/
16 - HOn, which simplifies to v = 18[KO
+(I/100)f(5(u/16- HO»].

In the general case, if S is the number
of x units represented by one-quarter
inch and Y is the number of y units rep
resented by one-quarter inch on the
graph, then the changes of coordinates
between the u-v and x-y coordinate sys
tems are u = 16(x/S + HO) and v =
18(y/T+KO) and x=S(u/16-HO) and
y=T(v/18-KO),

So, to graph the function y ~ f(x) us
ing the new scale, substituting the above
equations for x and y we get T(v/18
KO) = f(S(u/16 - HO) ), which simplifies
to v= 18[KO+(l/T)f(S(u/16-HO» l.

As before, we use v = ROUND(v).
In Scaler the function F is defined in

lines 024A-0276 and the value of v is
computed in line 0389. The resulting
graph in Fig. 18 has marks on the x
axis representing five units and on the
y axis representing 100 units. In Basic,
after defining the function, the equa
tion v = INT(v + .5) accomplishes the
same scaling from a Basic program.

Curves of Pursuit

Curves of pursuit are one,of the most
interesting and challenging types of dif
ferential equations. In this class of
equations, an object A is chasing an ob
ject B-a dog chasing a cat, a hawk
chasing a pigeon, or a submarine chas
ing a submarine. The goal of object B is
to evade object A, through outrunning
B or by, changing its direction or its
velocity.

The key to obtaining a graphic ap
proximation of the solution is the ability
to program the concept of "move ob
ject A towards object B a specified dis
tance D." The process of sketching a
graph for an equation of this type is
straightforward, but often tedious.
However, finding the solution of the
differential equation can also be diffi
cult. A favorite question of a teacher of
mathematics posed to students is, "Is
your answer reasonable?' I Comparing
the graph of the solution to a graph
done with "finite steps" is an easy test
for correctness.

In the following, I give two ex
amples of graphic approximations of
the solutions of differential equa
tions. To tempt those readers not in
terested in differential equations.
there is bound to be an interesting
game built on the concept of moving
A toward B a distance of D.

The first example I call Dogcat (Pro
gram Listing II). In this example, sup
pose a cat is sitting at a point in the x-y
plane. Let that point be the origin, and

Figure 25

suppose further that to the north of the
cat there is a tree, and to the east of the
cat there is a dog. When the dog sees the
cat, he begins to chase it; the dog always
moves toward the cat a distance deter
mined by its velocity. At the same time
the cat begins to run toward the tree. If
the velocities of the dog and cat are
known, together with the original dis
tances between the dog and the cat and
the cat and the tree, then it is possible to
determine whether or not the cat safely
reaches the tree.

In Dogcat the Line procedure has
been changed slightly. The interactive
portion has been removed and the new
version plots a line segment joining two
points (XI,YI) to (X2,Y2).

The Move procedure, called by
MOVE(K,X,Y), moves the point X to
ward the point Y a distance of K units.
The distance D between the two points
X=(Xl,X2) and Y=(YI,Y2) is com
puted in line 52A. Recall that the dis
tance between the two points is given by
the distance formula

D~"(YI XI)'+(Y2-X2)'

If the distance is less than or equal to
K (the distance to be moved), then the
point X is moved to the point Y. Other
wise, the point X is moved K units
toward the point Y along the line join
ing these two points. The parametric
equations for the line joining these two
points are

x=(l-M)Xl +M.YI
y=(l-M)X2+ M.Y2

In this form, M =0 gives the point
(XI,X2), M = I gives the point (YI ,Y2),
and as M varies from 0 to I, the point
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on lhe line goes from the point X to the
point Y. To move a distance K along
this line from X, you must find the co
ordinates (x,y) for which lhe distance
between this point and X is K. Using the
distance formula again and solving for
M gives

The solution of the differential equa
tion for the path of A is given by

Barbara Clinger is a professor of
mathematics at Wheaton College. Nor
ton, MA 02766.

in polar equations. where the original
position of bug A is the point (a,a). Pro
gram Listing 13 graphs the solution to
this problem and the graph is shown in
Fig. 24. This program is the Pascal
equivalent of POLAR/BAS. (See Part
I.) Comparing the graphs of the real so
lution to the graphs for the various val
ues of K, you can see lhe following:
First, as K gets smaller, the approxima
tions to the graph of the solution get
better. Second, the value K =.5 gives a
good approximation to lhe graph of the
solution.

This article gives a set of programs
that will pro"duce the graph of many
functions. However, no set of programs
can be complete enough to fill every
need. I hope 1have provided enough in
sight into the programs so that they can
be adapted to other situations.•

problem. In fact, its graph was lhe cov
er of Sdenlific American a few years
ago. In this problem, you have a square
with its center at the origin and sides
parallel to the coordinate axes. At each
corner of the square there is a bug. Each
bug moves counterclockwise towards
the bug "in front of it;" i.e., A moves
toward B, B toward C, C toward D,
and D toward A. It is also assumed that
the distance between each bug is 2a
units, and the bugs move at the same
speed.

Bugs (Program Listing 12) uses the
same procedures and functions as Dog
cat. A Square procedure has been added
that draws the initial square. The se
quence of moving each bug toward the
one in front of it would theoretically
take place simultaneously; however.
that cannot be the case in a program. In
order to model the simultaneous move
ment, you must remember to send bug
D toward the point where bug A was at
the previous instant. This is done using
a point denoted OLDA, representing
the previous position of A. The bug at
D moves toward OLDA. Figures 21, 22,
and 23 show the resulting paths for the
point A for values of K equal to 2, I,
and 5.

K
M= Ii (VI - XI)1 + (Y2 _ X2)1

In the main body of the program
(614H-814H), lhe initialization is done
and lines 6A4H and 6C4H fix lhe origi
nal positions of the dog and cat. In this
case, the distance between the dog and
cat is 13 units and between the cat and
the tree is eight units. Lines 702H and
70BH define the velocities of the dog
and cat. The moving of the dog toward
the cat and cat toward the tree is accom
plished in the Repeat statement (lines
7IBH-7CCH), which continues until
the dog reaches the cat or the cat reaches
the lree. The graphs resulting from IwO
sets of velocities are shown in Figs. 19
and 20. The first shows the path of the
dog in an example in which the cat
reaches the tree and the second shows
the path when the cal does not reach the
safety of the tree.

The final example is a well-known
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CANADIANS
All our software now available
at the lower American prices
Some Examples
• Scarfman 23.95
• Defence Camm 19.95
• Robot Attock 19.95
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• Meteara;ds 19.95
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• 5~ 114·· D;sks 34.95
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• Apple Games
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• Instant Software
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Add S% for Visa orders.
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Now you can run WordStar; SuperCalc,
SpeliGuard, MallMerge and other CP/M
oosed software on your TRS-80 Model II!.

And walk away with incredible savings.
Memory Merchant's new Shuffleboard

III IS the first and only 64K CP/M 2.2
system available for your Model II!.

SOPHISTICATED DESIGN
The Shuffleboard Ill's advanced design

includes 16K of RAM. giving your Model
III the power of full64K CP/M 2.2, with
out interference of the ROM or the
video memory

COMPLETE CP/M SYSTEM
The Shuffleboard II/ is not a kit nor a
skeleton. You will receive a top quality,
high performance system that Is shipped
to you completely assembled, burned-in,

tested and insured with one of the
industry's best warranties.

EASY INSTALLATION & USE
Illustrated step-by-step instruaions

insure fail-safe installation and reliable
operation. No permanent modifications.
cut traces or soldering is required.

The Shuffleboard III easily plugs into
two existing sockets inside your Modell/I.
Simple keyboard commands switch
between CP/M and normal TRS-80
operation.

NORISKmlAL
We are so convinced that you will

be absolutely delighted with your
Shuffleboard III system that we offer
a no risk trjal. After purchasing the
Shuffleboard "' system. you may return it
/intact) for any reason within 15 days
after shipment and we will refund the
purchase price (less shipping).

SHIPPED DIRECT FROM STOCK
The Shuffleboard III is Shipped to you

direct from stock. normally within 48
hours after receipt of your order.

INmODUCTORY PRICE
For a limited time. Memory Merchant

is offering the Shuffleboard III with CP/M
2.2 at an IntroduetOlY price of only S299,

1 YEAR LIMITED WARRANTY
The Shuffleboard Ills reliability. through

quality controlled produaion and proven
performance. has enabled us to offer
a full , year limited warranty.

HOW TO ORDER
Please send check, money order. VISA

or MASTERCHARGE ladd ICA # J with
your order. Sorry. no C.ODs. Specify
quantity desired. Shipping and handling
charge is SS.OO per board 1S9.00 outside
USA & CanadaJ~ California residents
add 6% or 6Y2% salesTax where applicable.
Credit card purchases may be telephoned
to 141S1 483-1008. OrderTodayl

OEM and DEALER inquiries invited.
*Air Mail shipments to Canada & aU other countries.

{j}J1 T" mCZmOrV
'ill! mczrchant

14666 Doolittle Dr., san Leandro,CA 94S77
Telephone (4ISJ 483-1008 ,461

Trademarks: Shuffleboard III/Memory Merchant. TRS·80 Modellil/T<lndyCorpor<l[iOn; Ma,IMerge~WordStilr/MicroPro; SuperCalc/Sorcim; SpeIiGiJ<1rd/ISI\ Inc,; CP/M 2,2/Dlg'ti!i Research
Pnces. terms and speclflcat'Ons are sUOjeCt to change w,tholJt notice



TUTORIAL

Cobol on Your 80
by Sam Perry

L
earning a new computer language can be a long
tedious process, but this article leads you
painlessly into the confusing world of Cobol.

Learning Cobol on the TRS-80 is
much like trying to find your way
through a Scott Adams adventure
everything you need is there; the prob
lem is finding the information and then
deciding what to do with it.

This article will detail the fun
damentals of Cobol programming. In
addition to reviewing the techniques
for using Radio Shack's Cobol editor,
compiler and runtime package. we will
explore the basic elements of Cobol
from the divisions of the Cobol pro
gram to setting up and processing se
quential files.

Introduetion to Cobol

Cobol (Common Business-Oriented
Language) is the most widely-used
business-programming language to
day. As much as 80 percent of all new
business application programs are
written in Cobol.

Although there are a number of
reasons for Cobol's popularity, the
two most commonly cited are the
language's machine independence and
self documentation.

In short, machine independence
means that a Cobol program written
for one computer can be easily coo-
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verted to fun on another. This machine
independence is the result of the
specifications for the language that
have been laid down by the American
National Standards Institute (ANSI or
ANS). This means once you learn
Cobol on the TRS-80, you are qual
ified to program in Cobol on any
machine from micro to mainframe.

The self-documenting nature of the
language simplifies updating and
debugging, thus reducing program
ming costs.

Cobol's most serious drawback is its
inability to handle complex mathe
matical computations; but then again,
the language was not designed for that
purpose.

Choosing a Suitable Text

Before undertaking the ehallenge of
learning Cobol, you should acquire a
suitable text. Radio Shaek's Cobol
editor, compiler and runtime programs
make up an impressive package, but the
reference manual is a weak link in the
system. It is useless as an -instructional
text and of little value as a reference
guide. Confusing and ambiguous state
ments such as "This variation of the
Perform statement is used to augment

the values referenced by one or more
identifiers or index-names in an orderly
fashion during the execution of a Per
form statement" are common.

The book you select should be
specifically for the ANSI '74 or ANS
'74 version of Cobol. (ANSI meets
every six years or so to decide on
changes that should be made in Cobol.
The version of Cobol offered by Radio
Shack adheres to the 1974 standards.)

Do not let titles such as "Structured
Cobol" confuse you-Cobol is Cobol.
("Structured" simply means the author
will also present structured program
ming techniques.) I suggest any in
troductory book on the subject by
Shelly and Cashman or Stern and Stern.

Basic Cobol Terminology

A program is merely a set of instruc
tions given to the computer by a pro
grammer. These instructions are coded
in a computer language.

Why not give the computer instruc
tions in English? The answer is simple.
Since a computer cannot make judg
ments, the instructions we give it must
be totally clear and singular in mean
ing. English is inherently ambiguous.
For example, the phrase "take a seat"
is clearly subject to two or more inter
pretations. Instructions written in a
computer language have only one
possible meaning.

Programs written in computer lan
guages are referred to as "software,"
and the physical computer equipment
is termed "hardware."

Cobol is a compiled language, while



FIgure /

Coding Rules
I) Division and Section names:

a) Must begin in Margin A
b) Must end with a period
c) Must appear on a line alone

2) Paragraph Names:
a) Must begin in Margin A
b) Must end with a period
c) May appear on a line alone or with other emries

d) Must always be followed by at least one space

3) Statemellls:
a) Must begin in Margin B
b) Must end with a period
c) May appear on a line alone or with other entries
d) Must always be followed by at least one space

ence manual outlines a variety of op
tions available for the editor, there are
only six essential commands:

I Insert
R Retype
D Delete
W Write to the disk
L Load from the disk
Q Quit the editor

Explanation
Used for reference
to lines for purpose of
insenion, change and
deletion.

( - ) means continuation
of data name or literal
slarted on a previous line.
(*) means that the line
serves only as a comment
or remark.

Division, Section and
Paragraph names must
begin in this margin.

Most Cobol entries.
particularly in the
procedure division, must
begin in this margin.

can view the lines by pressing the up
and down arrows.

Should you find an error in a pro
gram line, the simplest way to make a
correction is to retype the line. To do
this simply type the letter R followed
by the number of the line you wish to
change. For example, when you enter
R 120 the number 00120 will appear
and you can retype the line.

To delete lines, simply press the let
ter D followed by the number of the
line you wish to delete from the pro
gram. The editor automatically re
numbers program lines after one is
deleted on the Model 111.

When you are satisfied that the
source code is entered correctly, store it
on the disk by typing the letter W
followed by the name of your pro
gram. (Note that the name must not be
longer than eight characters and
should not have an extension. Also,
the name must begin with a letter and
consist of only letters and digits-no
blanks or special characters.)

Now, to return to TRSDOS, press

Margin Requirements Chart

Margin A

Margin B

Conlinuation or remark

Use
Sequence numbers

8-11

7

12-72

Columns
1-6

To type in a Cobol program you
must get into the editor's insert mode.
To do this simply press the letter 1.
Line 000100 will appear and you are
ready to begin typing the first line.
While entering lines, be sure to pay
strict attention to spacing because, un
like Basic, it must be precise. Refer to
the margin requirements in Fig. 1 for
spacing details.

After each line press enter and the
next line number will appear auto
matically. When you complete the last
line, press enter and then break to exit
the insert mode.

Before writing the source code to the
disk, proofread the program lines. You

Step I-The Program Editor (CEDIT)

First, you must key in the source
code. To do this you need to access the
program editor-simply type CEDIT
and press enter while in TRSDOS. After
the program editor loads you are ready
to begin keying in the source code.

Although the TRS-80 Cobol refer-

Basic is interpreted. After keying in a
Basic program you need merely type
Run to execute the instructions found
in the program lines. With Basic, the
computer interprets and performs each
instruction as it is encountered. (This is
similar to a human interpreter trans
lating line by line as a foreigner
speaks.) In Cobol, the entire program
is translated (or compiled) before any
of it is executed. (This is similar to the
interpreter translating an entire speech
before delivering the message.)

The actual Cobol program lines that
you type in are known as the source
code. After typing in this source code it
must be compiled into a form called ob
ject code. This object code is the trans
lated version of the Cobol program. It is
the version that can be executed.

Once the object code is created you
can run it as often as you like without
recompiling the source code.

Finally, as the source code is being
compiled, the compiler lists all syntax
errors in your program (lines that
break the rules of the language). These
errors include misspellings, illegal use
of data items or variables, and im
proper punctuation.

While the compiler will locate and
flag syntax errors, it cannot detect er
rors in program logic-when you tell
the computer to do something other
than what you intended. For example,
if you tell the computer to subtract two
numbers when you meant to add them,
your program has a logic error.

Included in Radio Shack's Cobol
package are three major programs:
editor, compiler, and runtime.

To create, compile, and run a Cobol
program you must understand the inter
relationships between these programs,
and how each is properly executed.

Following the instructions below,
key in, compile and execute the Cobol
program in Listing 1. You can use your
right arrow on the Model 1Il and the
tab key on the Model II to tab over to
the next margin as you enter the code.
You should be in the TRSDOS Ready
state with a copy of your Cobol disk in
drive O. When executed, this program
will allow you to key in a line and
specify the position on the screen
where you would like to see it printed.
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the letter Q.

Step 2-Compiling the
Program (RSCOBOL)

When the source code is safely
stored on the disk, it is time to compile
the program into object code. From
TRSoOS, simply enter RSCOBOL
filename.

Two options in RSCOBOL allow you
to see the source code as it is being com
piled. They are T, which displays the
ceide on the terminal (screen), and P,
which copies the code on the printer.

RSCOBOL PROGRAMl T
RSCOBOL PROGRAM I P
RSCOBOL PROGRAM 1 T P

As the program is compiled, if any
errors are found, you must return to the
editor (with CEDlT) and reload the
source code (with L filename). Then
make any corrections with the Rand 0
commands. Rewrite the program to the
disk with the W command and then end
the session with Q. You are then ready
to recompile the corrected program.

Step 3-Running the Program
(RUNCOBOL)

When an error-free version of the

program is compiled, the object code
can be executed. Do this in TRSoOS
by typing RUNCOBOL filename.

After you have successfully keyed
in, compiled and executed the program
in Listing 1, you can cheek your disk
directory by entering oiR. You will see

"Every Cobol program
must have four divisions:

Identification,
Environment, Data, and

Procedure. "

your program listed twice-as file
name/CBL and filename/COB.

When you write your sour'ce code to
the disk from the editor, the extension
/CBL is appended to the filename you
supply. Then, when the program is
compiled, the object code is written to
the disk with the extension /COB. You
need to use extensions with the pro-

grams only when referring to the file in
a TRSoOS command such as Copy,
Kill or List.

The Cobol Program

Every Cobol program must have
four divisions: Identification,· Envi
ronment, Data, and Procedure. These
divisions are broken down into sec
tions, which are subdivided into
paragraphs, which are composed of
statements. See Fig. I for a summary
of the margin requirements and coding
rules necessary for these entries.

The Identification division serves to
identify the program. Program-ID is
the only required entry in this division.
Other entries serve merely as documen
tation. Note that the program ID you
assign need not be the same as the
name you use to write the source code
to the disk, although this is generally
a good practice.

In the Environment division, the
computer the program is to be com
piled and run on must be listed.
Although the actual compuler name is
merely for documentation, the entries
must be made. In this division you
must also assign the files you plan to
use to devices. For example, you might

Transform your Home into a Computerized Arcade
with HORIZONS Software

Tape $14.95/ Disk $19.95

VENTURE
Journey into the derelict strong
hold of an ancient wizard in an
effort to destroy monsters and
collect treasure in this realtime
machine language arcade game.
With sound effects, this is the
first in a series of outstanding
quality arcade-style games for
your TRS-80 computer.

Please specify Model I or Model
3 when ordering.

TRS-STICK Joystick for all Horizons games: Model I or 3: $39.95

(417) 831-5673
.... 373

A Division of Case Technology

Deale, ,nQu,,,es '"",led
TRS-BO ,s a lradema,k of Tandy Co,p

Please add $1 00 to' handl1n<;l, MO 'es. add 6..
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assign an output file to the printer or a
sequential file to a disk.

The Data division is where all data
items (variables) used in the program
must be delined. Unlike Basic, you can
not simply pick a variable out of thin
air; it must be defined in this division
before it can be used in the program.

Another purpose of the Data divi
sion is to allow you to describe the
fields within the files you intcnd to use.
For cxample, if you plan to store
names and addresses on the disk, you
would have to define the fields (i.e.
name, street, city, state, zip code,
phone number) in the record. If you
plan to use no files or variables in your
program, which would rarely if ever be
the case, you still must list the divi
sion's name in your program.

Finally, the Procedure division is the
portion of the program where the ac
tual instructions are entered. This is
where you tell the computer what it is
that you want done. This division most
closely resembles the Basic program.

Program Listing 2 will prim the
message "SHORTEST COBOL PRO
GRAM" on the screen. This is prob
ably about as shari a program as can
be written in Cobol-all divisions are
presem e<;ten though there are no en-

tries for the Data division.
Two frequently-used Cobol state

ments are Display and Accept. The
text you select may not go into any
delail on either statement, because
these instructions are used primarily
for displaying information on the
screen and accepting it from the
keyboard. Umil recemly, most Cobol
programming was done by punching
program lines into computcr cards.
There was no interaction between the
programmer and the computer or the
user and the computer. With the ad
vent of the computer terminal and
microcomputer, a truly interactive
Cobol program can now be written.

Printing Messages on the Screen

A variety of items can be printed on
the screen: numeric and nonnumeric
literals, figurative constants, and the
contents of data items.

A numeric literal is simply a value
such as 10, 3, or - 15. It can also be
called a constant since its value never
changes in the course of a program.

In contrast, a nonnumeric literal is
any string of characters enclosed in
quotes. Examples of nonnumeric lit
erals arc "Hello", "919 872-1955",
and "a*b? /d@$". These items can in-

clude any printable character on the
keyboard.

Figurative constants are Cobol
words that represent the value they de
scribe. Examples include zeros and
spaces.

Finally, data names are program
mer-defined terms used to represent
data. In Basic they are called variables.

Since we haven't discussed the Data
division and the definition of data
items, this explanation of Display will
be restricted to printing literals.

To print messages on the screen,
refer to the RSCOBOL section of the
Cobol reference manual undcr the
Display statement. Display is the
equivalent to Print in Basic. You
should nOle the options Erase, Line,
and Position are similar to Basic's
CLS, and PRINT@ respectively. To
print the word "HELLO" on line 10
beginning five spaces over on a clear
screen you would use the following line
in the Procedure division:

DISPLAY "HELLO" LINE 10
POSmON 5 ERASE.

Look at Listings I and 2-all Cobol
statements found in the Procedure
division must be located in paragraphs.

Push your reflexes,
coordination,
judgment to
their limits!

16·48K TRS·80 MODEL' or "'
CASSETIE TAPE $16.95
DISK $19.95
Please add $1.50 for shipping and handling
6'/2% sales tax in California .

M/C, VISA, CHECKS OK

.... See List of Ad~eftlsefson Page 563

To order, call toll free:
(800) 824-7888,

oper.422
in Calif.: (800) 852-7777

PRO~
BOX 560 ",

NORTH HOLLYWOOD, CA. 91603
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A paragraph must begin with a pro
grammer-created name that describes
what the paragraph will inslruct the
com pUler to do. This is a form of self
documentation.

ole that paragraph names begin in
margin A (columns 8-11) and end with
a period. Sialemenis in Ihe paragraph
must begin in margin B (columns
12-72) and also conclude wilh a
period. As you can see from the sample
listings, a statemenl can occupy two or
more lines. It is concluded by a period.

Accepting Input from the Keyboard

Basic's powerful Input stalement
allows you to key in a response to a
prompt. Cobol's Accepl Slalement
performs this same function.

The formal for Ihe Accepi slatement
is as follows:

ACCEPT dala-item.

When executed, the computer waits
for you to type in some information.
The response is then assigned to Ihe
data-'hem just as it is assigned to a
variable in Basic.

A number of options can be used
with Accept: Line, Position, Prompt,
Tab, and Convert. An Accepl stale-

ment asking for a person's name might
look like Ihis (note Ihat Ihe Display
statement is necessary to print the
prompt on the screen):

DlSPLAY "ENTER YOUR AME;"
LINE 5 POSITIO to.

ACCEPT AME-ITEM LINE 5 POSITION
27 PROMPT TAB.

The Display Slalement places Ihe
prompt Enter Your Name: on line 5 of
the screen starting al tab position 10.
Accept then allows you 10 key in the
name starting on line 5 at position 27
(which is at the end of the line dis
played). The option Prompl causes the
computer to draw a solid line where
your entry will be typed. Tab tells Ihe
computer 10 wait until you press Enter.

You must use the Convert option
when accepting numeric data Ihat con
tains a decimal point. For example:

DISPLAY "ENTER THE AMOUNT" LINE
12 POSITION 5.

ACCEPT AMOUNT-PAID LINE 12
POSITION 22 PROMPT
TAB CONVERT.

Before a dala ilem (such as name
item or amount-paid) can be used in an
Accept statement, it must be defined in

Ihe Dala division. With your textbook,
begin work on defining dala ilems (or
variables) in the Data division.

The Four Divisions

Each Cobol program consiSIs of
four divisions: Identification, Envi
ronment, Data and Procedure. While
each division can contain numerous
entries, we will concentrale on the most
frequently used.

Figure 2 is a skeleton of Ihe mOSI
commonly required entries. Consult
this "cheat sheet" and the program
Iislings provided as you read the fol
lowing sections. (Key in capitalized
ilems exactly as Ihey appear, and sup
ply all lowercase entries.)

Identification Division

Undoubledly, Ihe simplesl division 10
code is the Identification division. As
you can see in lines 100-150 of Fig. 2,
the Identificalion division contains only
five paragraphs. The only required en
try is Program-ID. All olher enlries
serve merely for documentation, but
you should routinely include them.

The program name, v./hich follows
Program-10, identifies the program to
the computer. It should consist of no

WHY SIN DISK ••• WE'VE PUT SENSE IN CASSETTE
RELIABLE LOW·COST HIGH·SPEED TAPING

325 N. Hwy 65
P.O. Drawer 429
Buffalo, MO 65622
(417) 345 7643

.... 358 j KIA· ,I

LEMONS
TECH

B01=·

l[.lW!tAlDlOAlll~ , __,

.." VINYL TIPS

$2.99 With order
from either company:
QthelWlse $4,99 ppd.

The amazing lemonAid Loader takes the 'finickies' out of Model I
loads, but even more amazing ... make KWIK copies of your Model
I programs and load them flawlessly at 6x speed! Instant installa
tion , , .simply plug between your cable and recorder. No internal
batteries or external power needed.

New Model llQ-2 Deluxe loader has volume controlled jack for
tape listening without plug-pulling, using external speaker/ear
phone. Ideal for Modell, compatible with Model lit. ppd $21.99.
New Model LQ-2 loader. Built-in low level audio monitor with fixed
volume, Modell, Mod III compatible, $18.99

r-----::::;-----.L--------, Model LL-l, Grealliltle economy loader for
~ C-LEGS A NEW ANGLE the Model I. $14.99
~ ON TAPING! Model LSS, Solid state SOFTROL (1) elimi-

...~"'i!!IJi!l'i!!!~ nates switch-hits. (2) Push button and slide
CASSETIE EJECTS switch' control of CTR motor makes tape
INTO YOUR HAND positioning a snap without plug pulling,
PUTS COUNTER (3) Cushioned motor-off delay pulls end of

programs past CTR pinch rollers .. ,no
IN FUll VIEW pinch-hits, plus (4) automatically gaps

TAKES LESS between saved programs. For all standard-
TABLE SPACE plug recorders and computers. $18.99

NO-FUSS HIGH SPEED SOFTWARE NO-FUSS ANY-SPEED HARDWARE
KWICOS (Mod1,4kt04Bk) S26
KWIK Cassette Operating System lor Mod 1. The easy-ta-use Level
II enhancement for reliable fast taping (select' 000·3000 baud).
Features: save, load, verify, search, chain-load, catalog, and lest·
read of both BASIC and machine-code programs ...plus: long pgm
names, passwords, debounce, slow 'list", self 'backup', and more.

KOS3 (Mod 3, 16k 10 4Bk) S26
The KWIK Cassette Operating System for Model 3. All 'KWICOS'
features at 2200 baud, plus KWIK set of: clock display, Time, Date,
Cassette high/low, I/O routing, etc.

KWIKIT (specify Modell $12
Mini-system for BASIC programs only.
EasyLoad 1000 baud for Mod 1, 2200 baud
for Mod 3. Many "KWICOS' features.

KWINK (Model 1, 4k-4Bk) S15
Makes stand-alone fast-loading (2x-6x)
copies of any standard 500 baud "SYS
TEM" program. (AI 6x, 3 minute program
loads in 44 sec!)

KLOAO (Modell) S15
Similar to 'KWINK', but for BASIC pgms only.
(Specify 16-32-48k)
KLOAN (Mod 3, 16k-4Bk) S12
Makes 500 or 1500 baud copy of any other
standard 'system' pgm.

KWIK Sohware
Box 32B
Bolivar, MO 65613
Phone (417) 326-7154 """'"

Call either number 'til 10 pm most any day for mfo or order, U,S, orders postpaid, add 53 for COO or overseas. Missouri reSidents add sales tax
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more than eight characters and must
begin with a letter. The name can be
made up of only letters and digits-no
spaces or hyphens are allowed. The
following are valid program names:
PROGRAMl, TEST and A123. Re
member that this program name does
not have to be the same as the name
you use when writing the source code
to the disk from CEDlT.

You can make all other entries in this
division using any characters on the
keyboard, including spaces. For ex
ample, you could enter the date as
August 28, 1982 or as 8/28/82. These
are the only programmer-supplied en
tries in which you can use blanks.

Earlier versions of Cobol allowed a
Remarks entry in this division. With
the ANSI '74 version, you can place re
marks anywhere in the program sim
ply by entering an asterick in col
umn 7 of the program line, followed by
a comment or remark. Remarks are
used primarily for additional notes
within the source code of the program.
They are for the programmer's benefit
and are ignored when the program is
compiled.

the keyboard, disk drives or other in
put device. Output, in contrast, is the
flow of information from the com
puter to devices such as the primer or
disk drives. An example of input
would be reading names and addresses
from a disk, while output could in-

"Output is the
flow of information
from the computer
to devices such as

the printer or disk drives. "

volve printing mailing labels.
With the TRS-80, you need only be

concerned with the printer and disk
drives when considering input and
output.

Before any device can be used for in
put or output, it must be assigned a
filename. This is accomplished in the

File-Control paragraph with a Select
clause. As is illustrated in line 230 of
Fig. 2, the Cobol word Select is fol
lowed by a file name that the program
mer creates; then the words ASSIGN
TO are followed by the specifications
of the device that the program will ad
dress. We will cover the specifications
for the TRS-80 printer and disk drives
later.

Data Division

The material covered in the Data
division may appear difficult and per
haps abstract, but it will all come to
gether when we get into the Procedure
division. If you find this section dif
ficult, read your textbook and then
move on to the next division wilh con
fidence that the material covered here
will soon become clear.

You must describe all data ilems
(variables) and files used in the pro
gram in the Data division. As you can
see in Fig. 2, this division is made up of
two sections: File and Working
Storage.

A file is an overall classification of

Program LiSTing J. Screen printing program

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. MODELIII-48K.
OBJECT-COMPUTER. MODELIII-48K.

PROCEDURE DIVISION.
PROGRAM-TITLE.

DISPLAY ~P R 0 J E C T 1"
LINE 1 POSITION 23 ERASE.

ACCEPT-LINE-ROUTINE.
DISPLAY "TYPE IN A LINE AND PRESS <ENTER>."
LINE 5 POSITION 10.
ACCEPT LINE-TYPED-IN
LINE 7 POSITION 10 TAB.

ACCEPT-LINE-POSITION.
DISPLAY "SELECT LINE NUMBER (1-15)"
LINE 9 POSITION 10.
ACCEPT POSITION-SELECTED
LINE 9 POSITION 36 TAB.

PRINT-MESSAGE-ON-LINE-SELECTED.
DISPLAY LINE-TYPED-IN
LINE POSITION-SELECTED POSITION 10 ERASE.

ENTER-TO-CONTINUE.
DISPLAY ~PRESS <ENTER> TO CONTINUE OR <BREAK> TO STOP"
LINE 16 POSITION 10.
ACCEPT WAIT-CHARACTER
LINE 16 POSITION 55.

START-ROUTINE-OVER.
GO TO PROGRAM-TITLE.

END-PROGRAM.
STOP RUN.
END PROGRAM.

DIVISION.
LISTING1.
your name here.
your location.
today's date here.
UNCLASSIFIED.

PICTURE X(50}.
PICTURE 99.
PICTURE x.

DATA DIVISION.
WORKING-STORAGE SECTION.
01 STORAGE-AREAS.

02 LINE-TYPED-IN
02 POSITION-SELECTED
02 WAIT-CHARACTER

IDENTIFICATION
PROGRAM-ID.
AUTHOR.
INSTALLATION.
DATE-WRITTEN.
SECURITY.

00100
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550

Environment Division

Entries in the Environment division
cover the computer equipment, or
hardware, used to compile and execute
the program. Consequently, this divi
sion is the most machine-dependent
portion of the program-entries de
pend entirely on the computer equip
ment you are using. Lines 170-230 of
Fig. 2 outline the division.

Although the Environment division
can comain three sections, the two
most commonly used are the Con
figuration and Input-Output sections.
In the Configuration section, there are
two required paragraphs: Source
Computer and Object-Computer.
These paragraphs name the system on
which the program is keyed in and ex
ecuted, respectively. These can be, and
generally are, the same.

Note that these and all other pro
grammer-created names (other than
those found in the Identification divi
sion) must conform to the rules in Fig.
3. It is important to remember that
programmer-supplied names cannot
contain any blanks. The hyphen is gen
erally used in lieu of the blank.

Unlike the Configuration section,
the Input-Output section is necessary
only if your program will input or out
put information to devices such as a
printer, disk drive, tape unit or card
reader. Input is the movement of infor
mation into the computer by means of
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Fif{ure 2. Cheat Sheet

PICTURE type(length).
PICTURE type(length) VALUE "a value".
PICTURE type(length) VALUE figurative const.
PICTURE type(lcngth) value numeric literal.
PICTURE type(length).

vironment division. There must be one
FD for each file established in the
Select clauses.

Four clauses generally appear in the
FD entry. (Refer to lines 280-310 of
Fig. 2.) While Ihe order in which the
four clauses appear makes no differ
ence, Block Contains integer Records
is presenled first. This clause specifies
how records are stored and retrieved.
Consult your Cobol text for delails on
blocking factors. On the TRS-80 a
blocking factor of one should be used
(i.e., Record Contains I Records). De
spite the fact that one is singular, the
word Records must be used.

The Record Contains integer Char
acters clause specifies the size of the
data record being described. Later Ihe
record will be described; at that time its
length will be determined. An example
is Record Contains 120 Characters.

Although four clauses should be in
cluded in the FD entry, only one is ac
tually required-Label Records are
Standard/Omitted. This clause is used
to specify whether header and trailer
labels are used on tape and disk. Check
your texl for specific details but simply
remember to always use the word Stan
dard when describing a disk file and
Omitted for a printer file. (Use Label
Records are Standard for a disk file
and Label Records are Omilled for a
printer file.)

The final clause of the FD entry is
Data Record is record-name. In this
clause it is up to the programmer to give
a name to the records within the file de
scribed. Remember that the file was
named in a Select clause of the Environ
ment division and now the record with
in that file must be given a name. An ex
ample is Data Record is Disk-Record.

Only one period is found in the
FD-it follows the final clause, thus
ending the sentence.

You may notice that some texts in
clude commas between clauses in the
FD and throughout the program. The
comma is optional-use it anywhere to
aid readability, or omit it altogether.

Following each FD entry must come
a record description. Refer to lines
320-380 of Fig. 2. The record descrip
tion begins with the number 01 in
margin A followed by the record
name, which is coded in margin B. Ac
tual fields within the record are defined
and described in this portion of the
program.

The relationship of the fields is
specified by level numbers between 01
and 49. See Fig. 4 for a description ofa
name/address record using level num
bers. In the example, note that the

our address book we could have three
main fields: name, address and phone.
Since address is broken down into
street, city, state and zip code, it is a
group item. Items which are not fur
ther subdivided, such as name, street
or phone, are termed elementary items.

If the program is to address any
files, either printer or disk, the files
must be described in a FD (File De
scription) entry. Note that the letters
FD must begin in margin A while the
file name must be entered in margin B.
Also, note that the file name appearing
in the FD is the same as the name first
defined in th.e Select clause of the En-

OOI()() IDENTIFICATION DtVISION.
00110 PROGRAM-ID. program-name.
00120 AUTHOR. programmer's name.
00130 INSTALLATION. compUier location.
00140 DATE-WRITTEN. today's date.
00150 SECURITY. levelofsccurity.
()()160

00170 ENVIRONMENT DIVISION.
()()180 CONFIGURATION SECTION.
OOltXl SOURCE-COMPUTER. computer-specifications.
00200 OBJECT-COMPUTER. computer-specifications.
00210 INPUT-OUTPUT SECTION.
IX1220 FI I.E-CONTROL.
00230 SELECT file-name ASSIGN TO device-specifications.
00240
00250 DATA DIVISION.
00260 FILE SECTION.
00270 171) file-name
00280 BLOCK CONTAINS integer RECORDS
00290 RECORD CONTAINS integer CHARACTERS
00300 LABEL RECORDS ARE ISTANDARD or OMITTEDI
00310 DATA RECORD is record-name.
00320 01 record-name.
00330 02 group-item.
00340 03 elementary-item PICTURE type(length).
00350 03 elementary-item PICTURE type(length).
00360 02 elementary-item PICTURE type(length).
00370 02 elemcmary-item PICTURE lype(length).
00380 02 FILLER PICTURE X(length).
00390 WORKI G-STORAGE SECTION.
00400 01 group-item.
00410 02 elementary-item
00420 02 elementary-item
00430 02 elementary-item
00440 02 elementary-item
00450 77 independent-data-item
00460

.00470 PROCEDURE DIVISIO
00480 paragraph-name.
00490 COBOL statement.
00500 COBOL statement.
00510 COBOL statement.
00520 paragraph-name.
00530 COBOL stalement.
00540 COBOL statement.
00550 TERMINATE-PROGRAM.
00560 STOP RUN.
00570 END PROGRAM.

data pertaining to a specific category.
For example, a name and address file
would contain names and addresses,
similar to an address book.

A record is a single unit wiLhin a file,
such as an individual's name, address,
and phone number.

Fields within a record refer to the
specific categories within the record. In
the address book example, the fields
would be name, street, city, state, zip
code and phone number.

In Cobol two types of fields are
used-group items and elementary
items. A group item is a field that is
further subdivided. For example, in
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Figure 3. Rulesforforming programmer-supplied names

I) Name can be from I to 30 characters in length.
2) Allowable characters include:

a) letters
b) numbers
c) hyphens

3) No embedded blanks are allowed or olher punctuation.
4) Al least one character must be a leller.
5) Name cannot begin or end wilh a hyphcn.
6) No two hyphens can be used togelher.
7) Names muSI be unique.
8) Names cannOI be reserved words.
9) Names should be meaningful.

. Figure 4. Lengths of each field

DtSK·RECORD.
02 AME
02 ADDRESS.

03 STREET
03 CITY
03 STATE
03 ZtP-CODE

02 PHONE

PtCTURE X(20).

PtCTURE X(20).
PICTURE X(20).
PtCTURE X(2).
PICTURE X(5).
PtCTURE X(IJ).

Procedure Division

In this final division of the Cobol
program, you give the computer a set of
instructions to carry out. These instruc
tions are included in paragraphs, sub
divided into sentences and statements.

Each instruction or set of related in
structions must begin with a paragraph

Procedure division.
In general, here is where counters

and accumulators are initialized, page
headings are assigned to data items and
general-purpose data items are named
and described.

This section differs from the file sec
tion in that an initial value can be as
signed to each data item. This value is an
alphabetic or alphanumeric value en
closed in quotes and called a nonnumeric
literal. (Note that some texts show the
nonnumeric literal enclosed in single
quotes. On the TRS-80 it is necessary to
always use double quotes.) The value can
also be a numeric value, which is called a
numeric literal, or a figurative constant,
such as zeros or spaces.

In the Working-Storage section,
group items and elementary items are
established using the level numbers
01-49. Level?? can be used in this sec
tion to define an independent item~

one having no relationship to any group
item. Generally all data items in this sec
tion can be included as subordinate to a
group item even if the group item has a
name such as General-Purpose-Items or
Work-Areas.

00300 Ot
003 to
00320
00330
00340
00350
00360
00370

"You should define
afield as

numeric only if
the program performs

mathematical calculations
using the values. "

can be used to define any field that will
not be addressed by name in the Pro
cedure division. It can be used only in
the Data division, and must be defined
as alphanumeric. The sample listings
here and later will clarify the use of
Filler.

In the Working-Storage section you
must define all data items (variables) to
be used for purposes other than input
or output to files. Lines 390-450 of
Fig. 2 provide a skeleton of what this
section might look like. It is difficult to
know which items you will need in this
section umil you begin preparing the

length by totaling the length of each
field in Fig. 4. This total (80) appears in
the Record Contains integer Characters
clause of the Data division's FD emry.
In this case the clause would be Record
Comains 80 Characters.

In line 380 of Fig. 2, the Cobol word
Filler is found. This reserved word (a
word that has a predefined meaning)

higher level numbers indicate that the
fields are subsets of the items with
lower level numbers. Fields with iden
tical level numbers are independent of
each other.

Remember that group items are sub
divided. An example of a group item is
Address. Elementary items are those
fields which are not further sub
divided. In the example, the elemen
tary fields are Name, Street, City,
State, Zip Code and Phone. It is up to
the programmer to decide which fields
are needed in a record description. Sev
eral additional examples of record
descriptions will be provided in future
listings.

As can be seen in Fig. 4, each
elementary item has an associated Pic
ture clause. This clause defines the
length of the field and the type of data
il can contain.

In the Picture clause the letter A
signifies that the data in the field is
alphabetic. Such a field can contain
only letters and blanks.

The letter X defines an alpha
numeric field. one containing any
character on the keyboard including
letters, digits, blanks and special
characters.

Finally, 9 defines a field as numeric.
Such a field can contain only digits, a
sign and a decimal point. This is the
only type data that can be used in
mathematical operations.

The length of the data field can be
specified in one of two ways. To
signify an alphanumeric field three
characters in length, the Picture could
be XXX or X(3). To maintain con
sistency. the second format is generally
recommended.

Looking at Fig. 4, the Name field is
alphanumeric and 20 characters long.
The Street and City fields are also
alphanumeric and 20 characters long.
A two·character alphanumeric field is
set aside for State, while a five-charac
ter alphanumeric field is defined for
Zip Code.

Many people question the use of
alphanumeric for Zip Code. They
argue that the zip code is a number and
should be defined as numeric. While
Zip Code can be correctly defined as
numeric, you should generally define a
field as numeric only if the program
performs mathematical calculations
using the value. There is no need to
add, subtract, multiply or divide a zip
code, therefore there is no reason for
defining it as numeric. The same logic
applies to the Phone field, which is
also defined as alphanumeric.

You can determine the overall record
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LiUing 2 cOnlinues

Program Listing 2. Shortest Cobol program

00100 IDENTIFICATION DIVISION.
00110 PROGRAM-ID. LISTING2.
00120
00130 ENVIRONMENT DIVISION.
00140 CONFIGURATION SECTION,
00150 SOURCE-COMPUTER. MODELII-64K.
00160 OBJECT-COMPUTER. MODELII-64K.
00170

name conforming to the rules for pro
grammer-supplied names shown in
Fig. 3. A paragraph name shauld de
scribe the purpose or function of the
statements enclosed in the paragraph.
The more descriptive, the better. Valid
paragraph names include Display
Heading-an-Screen, ar Calculate
Payroll-Deductions.

In theory, a paragraph should per
form only one function. If this is the
case, anytime a particular function
needs to be performed, control can be
sent to the paragraph needed.

The Procedure division is much like
a Basic program. As a matter of fact,
many Cobol statements are very
similar to those found in Basic. Figure
5 provides a chart of similar Cobol and
Basic statements.

There is no set of rules for coding the
Procedure division. No two programs
will have exactly the same Procedure
division, all hough they may have
similar routines.

One routine which must appear in
each Procedure division is the para
graph to end the program. In Fig. 2,
this paragraph is named Terminate
Program, ahhough you could name it
anything yau like. The Cobol state
ment Stop Run makes program execu
tion cease. The optional instruction
End Program tells the compiler that it
has reached the end of the source-code
listing.

To further illustrate the statements
and techniques required in the Pro
cedure division (and throughout the
Cobol program), let's examine a
sample program that asks the user to
enter his name and address and then
sends this information to the printer.

Program Listing 3 contains the
source code of the Cobol program.
Before output can be selll to the
printer, a number of entries must be
made throughout the program. Here
we will trace the entries necessary to
creale a printer file, describe a print
record and output to the printer.

The first reference to the prim file
occurs in a Select clause of the En
vironment division as is shown in line
230. For the TRS-SO, the line Select file

name Assign to Print, "Printer" must
be used. It is up to you to supply the
file name. (Programmers often use the
name PRNT as their printer file name.)

Another reference to the printer file
must be made in an FD entry of the File
section of the Data division, as shown
in lines 270-310. As you recall, any
programmer-supplied name can be
used for the data record name. In line
310 we chose the name Print-Line since
each recbrd will represent one line on
the printer.

Following the FD comes the record
description. When setting up a printer
file, this entry can be quite simple. As
shown in line 320, the record can be
simply a line 132 alphanumeric char
acters long. It is not necessary to define
any fields in the Print-Line-data can
simply be moved into this Print-Line
and output to the printer.

On some printers it is necessary to
define the record as containing 133
characters, with the first representing a
carriage return. This should not be done
on the TRS-SO, though-define your
Print-Line as having 132 characters.

The next reference to the printer file
is made in the Procedure division. Here
you must follow four steps to enable the
program to outpw to the printer.

First, you must open the file. The
Open statement allows the program to
gain access to the file. (It is similar to
opening a file cabinet drawer before
having access to the files inside.)

The format for the Open statement
is shown in line 410. Note thal the
word Open is followed by Output. This
sets the printer file up as an output file.
The final word in the Open statement is
the name of the file you wish to
apen-PRNT, in this case.

After opening the file you must
move the information you want
printed to the Print-Line. This is done
through the Move statement. In line
560 the name you typed, which has
been stored in a data item, is moved to
the Print-Line.

Once the information to be printed
has been moved to the Print-Line, it
can be output to the printer with the
Write statement. In line 570 the Write

statement sends the contents of the
Print-Line to the printer.

The final statement required is
Close. This statement instructs the
computer to make the file no longer
available for access. Close the file only
after you have output all that is
necessary. The format for closing a
printer file is shown in line 630-Close
PRNT.

As I pointed out earlier, the Open
statement is used to gain access to the
file named. It can refer to either a
printer or disk file.

The Move statement is used to copy
the contents of one data item (the send
ing field) into another (the receiving
field). The contents of the sending field
are unchanged after the move, while the
original coments of the receiving field are
destroyed and replaced by those from
the sending field. We will discuss ad
ditional details on the Move statement in
the section on editing data items.

After data to be sent to the output file
has been moved to an output record
such as the Print-Line, it can be sent out
to the file with the Write statement.

The Write statement instructs the
computer to output the contents of the
record specified to the file with which it
is associated. In Listing 3, the record
Print-Line is associated with the
printer file named PRNT. When Write
Print-Line is executed, the contents of
the record Print-Line are output to the
PRNT file.

Finally, the Close statement is used
to terminate access to a particular file.
All files must be closed before the pro
gram is ended.

Line by Line

Line lOO-this division name is
always the first line in the program.

Line IIO-Program-ID is the anly
required entry in the Identification
division. The nam~ following must be
eight characters or less and contain
only letters and numbers.

Lines 120-150-these lines provide
details for documentation purposes.
These entries can contain any character
on the keyboard, including blanks.

Line 160-here we left a blank line
between divisions to aid readability of
the program.

Line 170-the second division name
appears here.

Line ISO-this is always the first
section in the Environment division.

Lines 190-200-these two paragraphs
name the equipment on which the pro
gram will be written and executed.
Usually both entries are identical.

Line 210-the second section in this
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Lisling 2 conrinued

DATA DIVISION.

PROCEDURE DIVISION.
DISPLAY-PARAGRAGH.

DISPLAY "SHORTEST COBOL PROGRAM" ERASE.
TERMINATE-PROGRAM.

STOP RUN.
END PROGRAM.

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. MODELII-64K.
OBJECT-COMPUTER. MODELII-64K.
INPUT-OUTPUT SECTION.
FILE-CONTROL.

SELECT PRNT ASSIGN TO PRINT, "PRINTER".

• Maintain your mail list

• Print personalized FORM letters.

• Free format labels

• laO % machine language

• Enter names at typist speeds

• Use with Scripsit, Lazywriter, Electric Pencil
(we sell them all!)

• Extract selected names

• Boldface & underscore

• Get your form letters past the secretary's desk!

XTRA Special Delivery Includes
all of the above PLUS:

• Disk Sorts
• Multi Label printer
• Key definitions

This is the LAST mailing list you
will ever have to buy!!

Now is the time to turn your TRS-BO and
your text editor into a REAL word processing
machine.
EXCELLENT...Creative Computing Review.
State of the Art... 80 Microcomputing
Review.

SPECIAL DELIVERY

FOR YOUR MODEL I OR III:
(requires minimum 32K & single drive)

SPECIAL DELIVERy...... $125
XTRA SPRCIAL DELIVERy $199

FOR YOUR MODEL II
(requires Scripsit 2.0)

SPECIAL DELIVERY $199

Over 2800 satisfied customers
(plus 12 that won't speak to us any more)

Electric Pencil 2.0 $80.00
Lazywriter $165.00
Scripsit $95.00

(Most TRS software available at similar discounts. CALV)

SOFTWARE CONCEPTS
DALLAS TEXAS

X(132) •

X(30) •

X( 30).
X(30) •

PICTURE
PICTURE
PICTURE

DIVISION.
PROJECT2.
student's name.
JTC.
04/21/82.
UNCLASSIFIED.

PROCEDURE DIVISION.
OPEN-FILE-TO-PRINTER.

OPEN OUTPUT PRNT.
DISPLAY-AND-ACCEPT-DATA.

DISPLAY "ENTER NAME:"
LINE 3 POSITION 10 ERASE.
ACCEPT NAME-IN
LINE 3 POSITION 22 PROMPT TAB.
DISPLAY "ENTER STREET:"
LINE 5 POSITION 8.
ACCEPT STREET-IN
LINE 5 POSITION 22 PROMPT TAB.
DISPLAY "ENTER CITY & STATE:"
LINE 7 POSITION 2.
ACCEPT CITY-STATE-IN
LINE 7 POSITION 22 PROMPT "." TAB.

MOVE-AND-PRINT-DATA.
MOVE NAME-IN TO PRINT-LINE.
WRITE PRINT-LINE.
MOVE STREET-IN TO PRINT-LINE.
WRITE PRINT-LINE.
MOVE CITY-STATE-IN TO PRINT-LINE.
WRITE PRINT-LINE.

CLOSE-PRINTER-FILE.
CLOSE PRNT.

TERMINATE-PROGRAM.
STOP RUN.
END PROGRAM.

Program Lis/if/g J. A nallle printin/: progral/l

DATA DIVISION.
FILE SECTION.
FD PRNT

BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 132 CHARACTERS
LABEL RECORDS ARE OMITTED
DATA RECORD IS PRINT-LINE.

01 PRINT-LINE PICTURE
WORKING-STORAGE SECTION.
01 ADDRESS-IN-FIELDS.

03 NAME-IN
03 STREET-IN
03 CITY-STATE-IN

IDENTIFICATION
PROGRAM- ID.
AUTHOR.
INSTALLATION.
DATE-WRITTEN.
SECURITY.

00180
00190
00200
00210
00220
00230
00240
00250

00100
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
002BO
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00570
00580
00590
00600
00610
00620
00630
00640
00650
00660

Program Lis/inX 4. Storing nallles in a sequential file
00100 IDENTIFICATION DIVISION.
00110 PROGRAM-ID. SEQOUT.
00120 AUTHOR. SAM PERRY.
00130 INSTALLATION. JTC.
00140 DATE-WRITTEN. APRIL 4, 1982.
00150 SECURITY. UNCLASSIFIED.
00160
00170 ENVIRONMENT DIVISION.
00180 CONFIGURATION SECTION.
00190 SOURCE-COMPUTER. MODELIII-48K.

Listing 4 continues

SOFTWARE CONCEPTS
105 Preston Valley Shopping Center

Dallas, Texas 75230
Our retail store is located at the SW corner of

Preston & LBI

(214) 458-0330
MasterCard, Visa, American Express, COD

.... See List of Advertisers on Page 563 80 Micro, Anniversary 1983 • 375



Li5/ing -I continued

BAUDYHOUSE
COMPUTER PRODUCTS

950 Scott Lake Road
Pontiac, MI 48054

GREAT FOR CHRISTMAS
GiVING! - ORDER NOW!!!

FANTASTIC
GAME SALE

GUESS WHAT?

Last month we sold MX-80
Printer Ribbons for 814.00 eDch!
this month we've gone CRAZYU

MX-SO or MX-70 RIBBONS

NOW

2 for 8:15.00

DISKETTES

FORBlDDE_~PLANET
FORBIDDEK CITY
IIYPERLIGIIT PATROL
DEFIANCE
I':\~IK

I'Ai\[K

dhik
disk
disk
dIsk
disk

CilNHCth:

8:!7.95
37.95
17.9~

22.91lJ
22.95
17.95

00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00570

OBJECT-COMPUTER. MODELIII-48K.
INPUT-OUTPUT SECTION.
FILE-CONTROL.

SELECT NAME-FILE
ASSIGN TO OUTPUT "NAMEFILE/SEO".

DATA DIVISION.
FILE SECTION.
FD NAME-FILE

BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 30 CHARACTERS
LABEL RECORDS ARE STANDARD
DATA RECORD IS NAME-RECORD.

01 NAME-RECORD.
02 NAME-FIELD PICTURE X(30).

PROCEDURE DIVISION.
OPEN-SEQUENTIAL-DISK-PILE.

OPEN OUTPUT NAME-PILE.
DISPLAY-PROMPT.

DISPLAY "ENTER 'END' AS LAST NAME"
LINE 2 POSITION 20 ERASE.
DISPLAY "ENTER NAME"
LINE 6 POSITION 14.

ACCEPT-NAME.
ACCEPT NAME-FIELD
LINE 6 POSITION 28 PROMPT " " TAB.
IF NAME-FIELD = "END"

GO TO CLOSE-DISK-FILE.
WRITE-TO-DISK.

WRITE NAME-RECORD.
LOOP-ROUTINE.

GO TO ACCEPT-NAME.
CLOSE-DISK-FILE.

CLOSE NAME-FILE.
TERMINATE-PROGRAM.

STOP RUN.
END PROGRAM.

WELCOME
VISA/MASTERCARD/CHECKS/COD

All Software orders subject to 83.00
shipping and handling

313-683-8388 Order Line
313-682-9550 Info Line
313-683-5076 pata Line
MI residents add 4% sales tax

°TR5-SO Is a trademark of Tandy Corp.

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. MODELIII-4BK.
OBJECT-COMPUTER. MODELIII-4BK.
INPUT-OUTPUT SECTION.
FILE-CONTROL.

SELECT NAME-FILE
ASSIGN TO INPUT "NAMEPILE/SEO".

DATA DIVISION.
FILE SECTION.
FD NAME-PILE

BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 30 CHARACTERS
LABEL RECORDS ARE STANDARD
DATA RECORD IS NAME-RECORD.

01 NAME-RECORD.
02 NAME-FIELD PICTURE X(30}.

PROCEDURE DIVISION.
OPEN-SEQUENTIAL-DISK-FILE.

OPEN INPUT NAME-FILE.
DISPLAY -HEADING.

DISPLAY wREADING IN NAMES w
LINE 2 POSITION 24 ERASE.

READ-FROM-DISK.
READ NAME-FILE

AT END GO TO CLOSE-DISK-FILE.
PRINT-NAME-ON-SCREEN.

DISPLAY NAME-RECORD.
LOOP-ROUTINE.

GO TO READ-FROM-DISK.
CLOSE-DISK-FILE.

CLOSE NAME-FILE.
TERMINATE-PROGRAM.

STOP RUN.
END PROGRAM.

DIVISION.
SEOIN.
SAM PERRY.
JTC.
APRIL 5. 1982.
UNCLASSIFIED.

IDENTIFICATION
PROGRAM-ID.
AUTHOR.
INSTALLATION.
DATE-WRITTEN.
SECURITY.

00100
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
002BO
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530

DDS 875.00
(dlsk downloud s)'lltcm, smurl lcnlllnulj
DFT 24.95

(direct ftle Imlll~rcr utlltty)
COU)R DIT CtlSI'Ctlc 19.95
·Ne..... for color

~HJI.TIDOS 99.95
IlOSPLUS 129.96
OUTHOCSE 19.95
CYBORG clUltlClle 19.96
CYDORG disk 24.96
COWR L\SER COMMAND 10.96
COWR SPACE \\'AI{ 21.96
COWR SCARHL-\l'\ 19.96

ALSO
IIOW ABOUT THESE SPUIAI.sT

VERDATEM lJATi\ LIFE
double dell"'it)' 40 1ruck

boxoflO S27.00ubox
2 or more boxes 825.00 u box

TRS-SO· MODEL III
48K 2-40 track disk drlvC$ nod

a free eopJ of Mu Il.ldos or
Dosplus ,Just 81.795.00

plus shipping

NASHUA
double density 40 truck

box of 10 H25.00 u box
2 or more boxes 823.00 (l box

.... 184
Program Listing 5. Record Retrieval
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Mod III GRAFYX SOLUTlON8 $299.95 ~464

• 512 x 192 Dot Graphics increases resolution 16 X (better than Apple)

• Extensive Business, Personal, Educational, and Scientific applications

• 14 BASIC commands set and reset Points, Lines, Circles, Boxes, etc.

• Allows Display and Printout of detailed LiQe, Bar, and Pie graphs

• 80 Character/line display compatible with BASIC programs and DOS

• Price includes 98K bits memory, 30 programs, 52 page manual

• Plug-in, clip-on board eliminates soldering for easy installation

VALID 11-1 TO 12-31-82

MI'-' pur< h,hllll( Gr.of" ~ol". or tlO-(,r.,to" tell"" ,10"

")[11)('" w,ih «,~"".tl",,) h"", to "'("ivp r"I,""

,
_______________________________________ J

I
I

Mod I, III 80-GRAFIX8 $169.95 ".465

• Create and Save 128 programmable hi-resolution characters/shapes

• Characters are generated within an 8 x 12 matrix (Mod I: 6 x 12)

• Great for creating game figures, symbols, and alternate character sets

• Excellent software support (20 programs) & extensive documentation

• Module easily installs within the computer with no soldering

Manual only $15
Products guaranteed
Dealers welcome

... See List of Advertisers on Page 563

MICRO-LABS, INC. 214-235-0915
902 Pinecrest, Richardson, Texas 75080

FREE shipping
Prepaid or COD
Tx_ res add 5%
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division, required only if disk or
printer files are to be used.

Line 220-this paragraph name is al
ways required after the entry in line 210.

Line 230-here the Select clause al
lows you to create a liIe name and as
sign it to a device (printer or disk drive).
In this case, a printer liIe is established.

Line 240-blank to aid readability.
Line 250-the third division name

appears here.
Line 260-if any liIes are named in

Select clauses they must be described
here in the File section.

Line 27o-FD (File Description) en
try begins with FD followed by the file
name created in the Select clause.

Line 280-this line defines the block
ing factor. On the TRS-80, always use
one.

Line 290-specifies the number of
characters in the record.

Line 300-0miued must always be
used with printer files while Standard
must be used with disk files.

Line 310-in this line the record in
the liIe is named. This is a programmer
supplied name.

Line 320-following the FD must
come the record description, which be
gins with 01 followed by the record
name just defined. While the record is
often subdivided into fields, it is not
necessary to do so with a printer record.
This record is simply defined as having
132 characters, which is the length of
the line on most printers.

Line 330-here the name of the sec
ond sectionjn the division appears.

Line 34O-this programmer-supplied
group item name describes the data
items which follow.

Line 350-this data item will hold the
name that the user types in. Remember
that data items named here in the
Working-Storage section are not part of
input or output. Although this item is
used to allow the user to key in a name
and is later moved to the Print-Line for
output, it is not actually part of the in
put or output record. Print-Line is the
only record used in this program.

Lines 360-370-these two fields will
hold the user's street, city and state
address.

Line 380-blank to aid readability.
Line 390-the fourth division name

appears here.
Line 400-this is a paragraph name.
Line 41 O-the Cobol statement Open

is used to gain access to the printer file.
Line 420-this paragraph name de

scribes the function of the following
statements.

Line 430-44O-these two lines make
up a Display statement. While the entire
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statement could have been placed on
one line, it is more readable like this
the period in line 440 marks the end of
the statement. The Display instruction
tells the computer to place on the screen
the item following the word Display.
The line clause specifies the line number
on the screen where the message should
be placed. The Position clause tells the
computer how far to lab over before
displaying the message. Finally, Erase
clears the screen before printing the
message.

Lines 45Q-460-these two lines make
up an Accept statement. Again, the pe
riod in line 460 marks the end of the
statement. The Accept statement tells
the computer to pause while the user
types in a response (in this case, to the
message printed by lines 430-440). This
response is then placed in the data item
specified after the word Accept (Name
In, in this case). Line tells the computer
the screen line number where the keyed
in response is to be displayed. Position
specifies how far to tab before display
ing the response. Prompt"." tells the
computer to prompt the user by placing
a string of periods on the screen where
the response is to be typed. Any charac
ter can be used inside the quotes. If no
quotes or characters are used, Prompt
displays a solid line.

Lines 470-480-see lines 430-440.
Lines 490-500-see lines 450-460.
Lines 51O-520-see lines 430-440.
Lines 530-54O-see lines 450-460.
Line 550-this paragraph name de-

scribes the function of the statements
included in it.

Line 560-the Move instruction
copies the contents of the first item
(sending field) into the second item (the
receiving field). In this case the contents
of Name-In are moved into the Print
Line. Remember that Name-In contains
the name the user enters. This Move
step is necessary before the record
Print-Line can be written to the printer.

Line 570-Write moves the contents
of the record specified out to the file. In
this case the contents of Print-Line are
moved out to the printer and thus
printed.

Line 580-0nce again, Move is used
to move the contents of the first data
item to the second. Here the contents of
Street-In are moved to the Print-Line.
This destroys the previous contents of
Print-Line and replaces them with the
new item.

Line 590-again, the contents of the
Print-Line are sent to the printer.

Lines 600-610-this is the same as
lines 560-570 and lines 580-590, except
this time the contents of the data item

City-State-In are moved to the Print
Line and sent out to the printer.

Line 620-here the paragraph name
specifies what the instructions following
will do.

Line 630-the Close statement closes
the file specified. This must be done be
fore the program is terminated. If we
wanted to print other information we
would not have closed the file yet.

Line 64Q-here the final paragraph
name specifies the actions to be taken.

Line 650-Stop Run causes the pro
gram to stop running. The execution is
complete.

Line 66O--this line tells the compiler
that this is the end of the program.

Now is the time to write your first
Cobol program. Using the material pre
sented so far, and relying heavily on
Fig. 2, code a simple program. If your
system includes a printer, create a print
er file and output to it. Perhaps write a
simple program that asks the user a
series of questions and prints the re
sponses on the printer. If you get error
messages, consult your Cobol manual.

Probably the most common use of
the computer in the business environ
ment is for storage and retrieval of in
formation. The computer has a distinct
advantage over the file cabinet-it can
be programmed to store and recall in
formation, and also process the
records and present them in a report
format.

Sequential Files

A disk file is much like a folder kept
in a file cabinet-it contains records
pertaining to some particular category.
For example, a sales file may contain
information on the performance of a
company's sales force.

File, record, and field are the three
key terms used when referring to disk
files.

A sequential file is one of three com
mon Cobol types. It is perhaps the
simplest and, therefore, generally the
first learned.

The term "sequential" actually re
fers to the access mode used for storing
and retrieving records from the disk.
Records are stored and recalled in the
order in which they are entered.

As you can see, there are disadvan
tages in this method of disk access. For
example, if you want to retrieve the
900th record, you have to read the pre
ceding 899. This can be time-con
suming, even for a computer.

Probably the best way to visualize the
notion of sequential access is to think of
a music album stored on tape. When
listening to the album on a tape player,



to hear the last song, you must play
through all the songs preceding it. This
is unlike a record album, where you can
lift the needle and place it on the last
track. This second type of access is
termed direct, relative, or random.

If you wish to hear the entire album,
there is no disadvantage in sequential
access. In the same sense, if you plan to
process all of the records in your disk
file, there is no disadvantage in sequen
tial access. Sequential files are only a
disadvantage when you must retrieve
an individual record-then they can be
inefficient.

Creating a Sequential File

A number of entries are required in a
Cobol program to create a sequential
disk file. These entries are similar to
those used to set up a printer file be
cause a printer file is actually a sequen
tial file.

Program Listing 4 stores names on
the disk in a sequential file. The pro
gram is written in the traditional ap
proach, as opposed to the structured
approach, which we will discuss later.

The first reference to the sequential
disk file is found in a Select clause of
the Environment division's File-Con
trol section, as is shown in lines
230-240.

Following the Cobol word Select
comes a file name crealed by the pro
grammer. After the Assign To portion
of the clause must come the word Out
put, Input or Input-Output. The word
Output tells the computer that the file
will be used in this particular program
only for output-records will be writ
ten to the file but not retrieved from it.
Input means that this program will
only input, or read, records from the
file. Input-Output signifies that the file
will be used for both input and output
in this program.

The final entry in the Assign To
clause is the actual name that the file
will be stored under on the disk. This
does not have to be the same as the file
name listed after the word Select,
which is the name used inside the pro
gram to refer to the file.

In the example we selected the disk file
name NAMEFILE/SEQ. This is part of
the device specifications and must adhere
to TRSDOS filespecs requirements. In
brief, a TRSDOS file name can consist
of eight characters or less followed by a
slash and up to three more characters.
The name must begin with a letter, but
can also contain numbers. No blanks or
other characters are allowed in the name.
We chose NAMEFILE/SEQ because
NAMEFILE refers to the contents of the

file, while SEQ reminds us that the file is
sequential. In this case the full device
specifications entry is Output "NAME
FILE/SEQ" .

The next reference to the disk file
comes in the Data division in a FD
entry. Lines 280-320 present a typical
disk-file FD entry. Note the entry Label
Records Are Standard-remember that
Standard is required with disk files
while Omitted is used with printer files.
We chose the name Name-Record in
this case to represent a disk record, since
the file will be made up of names.

Lines 330-340 make up the record
description, which here is simply a
record containing one field. The Pic
ture clause shows that Name-Field will
contain 30 alphanumeric characters.

Finally, the disk file is referenced in
the Procedure division. There it is
treated like a printer file-we use the
statements Open, Move, Write and
Close to gain access to the file and out
put records to it.

Just as in a printer file, the disk file
must be opened before it can be ac
cessed. It can be opened as an Output
file, Input file or 1-0 (Input-Output)
file. Do not forget that the Select clause
specified how the file could be used.

With Open Output Name-File, the
disk file is opened for output only.
When the file is opened as an Output
file, you can use it only to receive rec
ords output from the computer.

The first record output from the disk
file in the Output mode will be placed in
the first position in the file. If the file
did not exist on the disk before the
Open Output statement, then it is cre
ated. If the file did already exist on the
disk, it is opened and its previous con
tents are lost. An existing file, whose
contents should not be destroyed, must
be opened with either Input or 1-0.
We'll discuss these modes later.

Two statements you can use for
placing a value into a data item are
Move and Accept. When we set up a
printer file (see Listing 3) data was ac
cepted and then moved to the printer
record. Now we'll show how the move
can sometimes be avoided and infor
mation accepted directly into a field of
the record.

In lines 450-460 we used the data
item Name-Field in an Accept state
ment. When the user types in the name,
it is placed immediately in th~ record
field. Line 500 shows that the record
can then be written directly to the disk.

Often it is necessary to define data
items in the Working-Storage section
that will be used to accept input from
the keyboard. The informati.on ac-

cepted by these data items can then be
moved into the appropriate fields. In
this example we have simply taken a
short cut.

When no other records are to be
added to the file, it must be closed as is
shown in line 540.

In the Procedure division of Listing
4 you'll find two new statements: If
and Go To.

Before exploring these Cobol instruc
tions, let's look at the overall purpose of
the program in Listing 4 and the steps
required to achieve this goal.

Figure 6 is a flowchart of the pro
gram. A flowchart is a graphic repre
sentation of the steps in a computer
program. The flowchart is made up of
symbols, lines and arrows. The sym
bols represent the type of operation
while the lines and arrows show the
flow of execution.

An oval symbol represents the be
ginning or end of a program. The rec
tangle signifies a process such as Open,
Close or Move, while the trapezoid
means an input or output operation
such as Read, Write, Display or Accept.
Finally, a diamond represents a decision
to be made with statements such as If ...
Else and Go To ... Depending.

The Program

First, the disk file is opened. Then, a
prompt to the user to enter a name is
displayed on the screen.

Next, through the Accept statement,
the user is allowed to type in the name
he wishes stored on the disk.

The decision block shows that if the
name End is entered the program is to

be terminated; if it is not End, the name
entered is to be stored on the disk.

After the record is written to the disk,
control of the program returns to the
paragraph in which the user is asked to
enter a name. Here the user can enter
another name or the word End.

You should be able to find the para
graphs in Listing 4 corresponding to
each symbol on the flowchart.

The Cobol statements If and Go To
appear in lines 470-480. Line 470,
which says, If Name-Field = "END",
simply means that if the value accepted
for Name-Field is the word End, then
do whatever comes next (before the
period). If Name-Field does equal End
then the instruction on line 480 is to be
executed. If it does not equal End then
the remainder of the sentence (up to
the period) is to be ignored and the fol
lowing sentence executed. The instruc
tion in line 480 is indented two spaces
merely to aid readability-this indi
cates that it is to be executed only when
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the If condition is true.
In summary, the Cobol word If is al

ways followed by a condition. If that
condition is true then the remainder of
the If sentence is executed. When the
condition is not true, the remainder of
the sentence is ignored and the pro
gram continues with the next sentence.
Any number of instructions can follow
the condition in the If statement, not
just one as is the case in this program.

When the condition in line 470 is
true, the instruction in 480 is executed.
In line 480 the instruction Go To Close
Disk-File tells the computer to jump to
the paragraph named Close-Disk-File.
The statement Go To means just what
it says-go to the paragraph named
and do not do anything else on the
way. Control is transferred directly to
the paragraph named. The instructions
found there are executed and the pro
gram continues from that point.

In Listing 4 we used the Go To state
ment again in the Loop-Routine to
transfer control back to the Accept
Name paragraph.

You should generally avoid the Go
To statement whenever possible be
cause it completely transfers control to
another part of the program. The un
restricted use of Go To can lead to a
program that is difficult to debug or
even read. See the section on structured
programming for more details.

Sequential Input

Now that we've covered the tech
niques for setting up a sequential out
put disk file and storing information
on lhe disk, let's focus on the details
needed to input, or to read the records
back from, the disk file.

Program Listing 5 reads the records
created by the program in Listing I and
displays them on the screen.

To treat the file as an input file, you
must change only one entry before the
Procedure division. Line 240 in Listing
5 tells the computer that the file will be
used for input only in this program.

Before the file can be accessed, it must
be opened as shown in line 380. Note
that the file is opened as an Input file.

After the file is opened, this pro
gram displays a message on the screen
to let the user know that records are to
be read from the disk.

Just as the Write statement is used to
OlHput to a file, the Read statement re
trieves a record from the disk (see line
430). Since the access mode is sequen
tial, the records are read in the order
they were stored-first in, first out
(FIFO).

It is important to note that the disk
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file name is used with the Read instruc
tion while the record name is used with
Write. That is to say, you write a rec
ord but read a file.

Also, note that the Read statement
contains an At End clause (see line
440). (Remember that a sentence does
not end until the period. Lines 430-440
make up one instruction.)

Always use the At End clause with the
Read statement to tell the computer what
is to be done after the last record in the
file has been read. This clause is similar
to the If statement in that it is only ex
ecuted when the condition is true.

The Read statement's At End clause
is activated when the computer tries to
read a record after all have been read.
The instructions following the At End
are then, and only then, executed.

As can be seen in lines 430-440, when
the computer tries to read beyond the
last record in the file, control is trans
ferred to the Close-Disk-File paragraph
and the program is terminated.

After the record is read, line 460 dis
plays the contents of the Name-Field
on the screen. Note that the Display
statement can be used withQut the Line
and Position clauses-without them,
the item is simply displayed on the next
available line on the screen.

Line 480 sends control of the pro
gram back to the Read statement,
where another record is retrieved from
the disk file. This loop continues until
the At End <;ondition is met.

Structured Programming Techniqu~s

The programs in Listing 4 and Listing
5 were written in the traditional ap
proach-execution flows from top to
bottom with little concern for structure.

In an effort to bring about a more
standardized method of programming,
structured programming was developed.

Structured programming is a tech
nique in which a program is written in
modules. Each module performs a
single function. Whenever a particular
function needs to be executed, the
paragraph containing that module is
executed. Control then returns to a
main-logic paragraph which directs the
program sequencing (see Listing 6).

Line 480 executes the Display
Prompt paragraph, and then control
returns to line 490.

In 490 a more sophisticated and
powerful Perform instruction is em
ployed-Perform ... Until. Here the
statement instructs the computer to ex
ecute the Read-From-Disk-And-Dis
play paragraph until the EOF-Flag
equals one.

When the Perform ... Until state-

ment is used, the paragraph named is
executed and then the condition is
tested. If it is not true, the paragraph is
again executed and tested. This con
tinues until the condition is true, at
which time control moves on to the
sentence after the Perform instruction.

In the case of line 490, the paragraph
Read-From-Disk-And-Display will
continue to be executed until the EOF
Flag equals I. Remember that it was in
itially set to zero in line 420.

The Read-From-Disk-And-Display
paragraph first displays the contents of
the Name-Field last read from the disk.
In line 570 it then attempts to read the
next record. If a valid record is re
trieved from the disk, line 490 causes
the paragraph to be executed again. If
the end of file is reached and the At
End condition is true, the value 1 is
moved into the data item EOF-Flag.
Then, when line 490 tests the value of
the EOF-Flag it finds it equal to one
and moves on to line 500.

In the Read-From-Disk-And-Display
paragraph, it is essential that the Display
statement precede the Read statement.
This is because the condition in line 490 is
tested only after the entire paragraph has
been executed. Therefore it is important
that the final instruction in the para
graph be to place the one in the EOF
Flag data item-this prevents displaying
the last record twice. That is why the first
Read must be executed in the Mail-Logic
paragraph.

The purposes behind structured pro
gramming are many. Its primary goal
is to make it easier for one programmer
to read or modify another's work.
Also, debugging a program is easier
since individual modules can be tested
apart from the entire program. Finally,
a team of programmers can work on a
single program, with each writing in
dividual modules that will later be
merged.

An example of a structured program
is in Listing 6. This program performs
exactly the same task as the one in
Listing 5, but the program is controlled
by a single paragraph-Main-Logic.

A comparison of the two listings re
veals several changes. Lines 110-150 of
Listing 6 contain remarks, signified by
the asterisk in column 7 of each line.

The next change is lines 400-420 of
Listing 6-a Working-Storage section is
present. In this section, a data item
named EOF-Flag is created for use in
the Procedure division. Note that the
item is given an initial value of zero.

The Procedure division of Listing 6
is controlled by a Main-Logie para
graph that directs the flow of the pro-



gram. A line-by-line analysis of this
paragraph will clarify techniques of
structured programming, as well as in
troduce a new Cobol statement.

Line 460 simply opens the disk file
for input.

In line 470 the first record from the
disk file is read. Note the At End clause
is present in case the file contains no
records. Although this is highly un
likely, a good program should be pre
pared to handle any plausible situation.

The Perform statement is intro
duced in line 480. This statement is
similar to the Go To instruction-it
sends control of the program to the
paragraph named. However, after the
named paragraph is executed, control
returns to the instruction following the
Perform statement. This instruction
allows the Main-Logic paragraph to
execute modules throughout the pro
gram and still maintain control.

ACCEPT
ADD
AND
CLOSE
COMPUTE
DISPLAY
DIVIDE
GO TO
GO· TO I DEPENDING
IF I ELSE
MOVE
MULTIPLY
OCCURS
OPEN
OR
PERFORM
PERFORM I VARYING / FROM / BY I UNTIL
READ
STOP RUN
SUBTRACT
WRITE

INPUT

+
AND
CLOSE
LET
PRINT
I
GOTO
ON / GOTO
IF I THEN / ELSE
LET or LSET & RSET

DIM
OPEN
OR
GOSUB
FOR / NEXT I STEP
GET
END

PUT

Figure 5. Partial listing of Cobol vs. Basic statements

Program Lisling 6. An example of a structured program

1.

VALUE O.PICTURE 9 {I J

MODELIII-48K.
MODELIII-48K.

PROCEDURE DIVISION.
MAIN-LOGIC.

OPEN INPUT NAME-FILE.
READ NAME-FILE AT END MOVE 1 TO BOF-FLAG.
PERFORM DISPLAY-PROMPT.
PERFORM READ-FROM-DISK-AND-DISPLAY UNTIL BOF-FLAG
CLOSE NAME-FILE.
STOP RUN.

DISPLAY-PROMPT.
DISPLAY "READING IN NAMES"
LINE 2 POSITION 24 ERASE.

READ-FROM-DISK-AND-DISPLAY.
DISPLAY NAME-RECORD.
READ NAME-FILE AT END MOVE 1 TO EOF-FLAG.

DATA DIVISION.
FILE SECTION.
FD NAME-FILE

BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 30 CHARACTERS
LABEL RECORDS ARE STANDARD
DATA RECORD IS NAME-RECORD.
NAME-RECORD.
02 NAME-FIELD PICTURE X{30J.

WORKING-STORAGE SECTION.
01 WORK-AREAS.

02 EOF-FLAG

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER.
OBJECT-COMPUTER.
INPUT-OUTPUT SECTION.
FILE-CONTROL.

SELECT NAME-FILE
ASSIGN TO INPUT "NAMEFILE/SEQ".

00160 PROGRAM-ID.
00170 AUTHOR.
00180 INSTALLATION.
00190 DATE-WRITTEN.
00200 SECURITY.
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380 01
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530
00540
00550
00560
00570

00100 IDENTIFICATION DIVISION.
00110*****************************************
00120* * * * SEQ U I N 1 * * * *
00130* READ RECORDS FROM THE DISK *
00140* using Structured Approach *
00150*****************************************

SEQINl.
SAM PERRY.
JTC.
APRIL 5, 1982.
UNCLASSIFIED.

Printing the Report

With the few Cobol statements we
have covered, it is possible to store
data on the disk, retrieve it, and output
it to the printer in a report format.
While we'll cover additional details for
printing reports later, let's consider a
few fundamentals. All references ap
ply to Listing 7.

First, we need a program that creates
both disk and printer files. To do this
we will merely combine the entries
covered in the sections on printer and
disk files.

Note the two Select clauses in lines
290-300 as well as the two FDs in lines
340-460. These are just like those
presented in the sections on disk and
printer files.

The technique of defining page
headings in the Working-Storage sec
tion is introduced in lines 480-540.
This technique allows you to create
page and column headings here and
print them later simply by moving the
item into the Print-Line and then
writing it to the printer.

A closer look at Page-Heading, cre
ated in lines 480-510, shows how the
heading is to be printed. Line 490 defines
the first 10 columns of the heading as
spaces. Following these 10 spaces comes
the actual title defined in line 500. This
title is 21 characters long and has the val
ue "NAME REPOR T." Finally,
WI spaces follow the title, using the
entire 132 characters of the Print-Line.

H is always a good habit to define
headings as 132 characters long. When
the heading is moved into the Print-Line,
it will clear out any other characters that
may have been stored in the line.
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Program Listing 7

00100 IDENTIFICATION DIVISION.
00110*****************************************
00120· * * * REP 0 R T 1 * * * *
00130* READ RECORDS FROM THE DISK *
00140* AND PRINT A SIMPLE REPORT *
00150* Using Traditional Approach *
00160*****************************************

Figure 6. Flowchart of Program Listing 4

dards the integer in the After Ad
vancing clause can be any number
from 1 to 100. On the TRS-80 you can
use values higher than 100.

Finally, note the Move instruction
used in line 690. This statement moves
spaces into the Print-Line to clear it
before use. Since the Name-Field ac
counts for only the left 30 columns of
the Print-Line, there is a chance that
the right 102 columns could contain
characters from a previous Move.

Some Homework

Write a program to store and re
trieve names and addresses on a disk.
The information should then be
printed in mailing-label format.

Numeric Data

Up to this point, we've said little about
numeric data. All our Move and Accept
statements have used alphanumeric data
items to manipulate nonnumeric literals.
Here, we'll consider the special rules that
apply to numeric items.

First, let's examine the procedure
for defining numeric data items in the
Data division. As you may recall, nu
meric data items are accompanied by a
Picture clause consisting of 9s. A Pic
ture of 9(3) represents a data item that
can contain a value consisting of three
digits, such as 312 or 999. Such a field
can also contain values less than 100,
such as 23 or 76 but these values are ac
tually stored as 023 and 076.

To define a numeric data item that
contains decimal places, use the char
acter V where the decimal point should
appear. For example, Picture 999V99
represents a numeric item with three
places on the left of the decimal and
two on the right. You could also write
this clause as Picture 9(3)V9(2).

When using numeric data items con
taining a decimal, remember that the
decimal is not actually stored as part of
the value. For example, the value
321.28 would be stored in memory and
on the disk as 32128. Therefore, the
Picture clause 9(3)V9(2) would have a
field length of five. The decimal point
is only implied, and is not actually
stored in the data item.

A numeric-data item containing a
decimal place can be assigned a value
in the Working-Storage section, using
the following format: Picture 9(3)
V9(2) Value 123.45. Be sure to include
the decimal point in the Value clause.

This method of storing a decimal
value without the decimal point was
designed to conserve memory and disk
space. This convention requires addi
tional programming effort, however.

place of field names. Filler is to be used
in the Data division to define any field
that will not be addressed by name in
the Procedure division. The headings
will only be referred to by their 01 group
name-field names are unnecessary.
See lines 610-640 for clarification.

The Procedure division begins by
opening the disk and printer files.
Although both files can be opened wilh
a single Open instruction, it is more
readable to use two instructions on
separate lines. Note that the disk file is
opened as an Input file, while the
printer file is opened for Output.

Headings are output to the printer in
lines 600-640. Line 640 includes a vari
ation on the Write statement. Write to
the printer can be used with an After
Advancing or Before Advancing (in
teger) Lines clause. This clause is used
to advance the printer the specified
number of lines either before or after
the contents of the Print-Line are
printed.

In line 720, the After Advancing 2
Lines clause is used to double-space be
tween names.

According to the ANSI '74 stan-

REPORTI.
SAM PERRY.
JTC.
APRIL 5, 1982.
UNCLASSIFIED.

Listing 7 continues

DATA DIVISION.
FILE SECTION.
FD NAME-FILE

BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 30 CHARACTERS
LABEL RECORDS ARE STANDARD
DATA RECORD IS NAME-RECORD.

01 NAME-RECORD.
02 NAME-FIELD PICTURE X(30).

FD PRNT
BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 132 CHARACTERS
LABEL RECORDS ARE STANDARD
DATA RECORD IS PRINT-LINE.

01 PRINT-LINE PICTURE X(132).
WORKING-STORAGE SECTION.
01 PAGE-HEADER.

02 FILLER PICTURE X{lO) VALUE SPACES.
02 FILLER PICTURE X(21) VALUE liN A MER E P 0 R T".
02 FILLER PICTURE X(101) VALUE SPACES.

01 SUB-HEADER.
02 FILLER PICTURE X(6) VALUE "NAMES:".

PROGRAM-ID.
AUTHOR.
INSTALLATION.
DATE-WRITTEN.
SECURITY.

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. MODELIII-48K.
OBJECT-COMPUTER. MODELIII-48K.
INPUT-OUTPUT SECTION.
FILE-CONTROL.

SELECT NAME-FILE ASSIGN TO INPUT "NAMEFILE/SEQ".
SELECT PRNT ASSIGN TO PRINT, "PRINTER".

00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00520
00530

Remember. when programming on
computers other than the TRS-80, you
may have to define the Print-Line as
having 133 characters. When this is the
case, always define the first character
as a space to allow for the carriage
return character.

In the description of the headings,
note the use of the Cobol word Filler in
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FIgure 7. A summary of Edif symbols

Meaning
Substitute blanks for leading zeroes
Insert decimal point
Insert comma
Insert + sign if value is positive and - sign if value is negative
Insert - sign if value is negative
Insert S sign as first character
Append CR to value if item is negative
Append DB 10 value if item is negative

Insert asterisk in place of leading zero
InseT! a blank in this position

For example, when you print or dis
playa numeric-data item, the decimal
point will not be included. You must
edit all numeric data before output to
the screen or printer-we'll discuss
editing later.

If a numeric-data item contains a
negative value, then the Picture clause
describing the item must be signed-it
must contain the character S. Picture
S9(3) describes a numeric-data item
that can contain a positive or negative
three-digit number.

When calculating the length of a
signed field, you should count the S
character. In the example above, the
field length is four. (When punching
computer cards, an additional column
is not needed to record the sign, but on
the TRS-80 the space is required for the
plus or minus sign.)

Accepting numeric data rrom the key
board presents a special set of problems.

First, when accepting numeric data
from the keyboard, a Convert clause
must be used in the Accept statement.
The Convert clause is used to align the
decimal point typed in by the user with
the V in the numeric data item's Picture.
A sample Accept statement is as follows:
Accept Number-I Line 10 Position 10
Prompt Convert Tab. (Remember that
the order of the clauses in the Accept
statement makes no difference.)

Forgetting to use the Convert clause
when accepting numeric data can cause
unpredictablc results.

Sending Field
Picture Contents

shown in Program Listing 8. Note that
the numeric data item is moved into the
edit data item and then the edit data
item is printed or displayed.

Figure 7 contains a summary of the
edit symbols, along with the results of
some sample editing.

The edit character Z suppresses lead
ing zeros. A value of 000123 can be
printed as 123 with this character in the
edit Picture.

Generally, it is not a good idea to fill
the entire edit Picture with Zs-a value
of zero would be displayed as a blank.
Include at least one 9 in the Picture
clause (use Picture ZZZ.99 rather than
Picture ZZZ.ZZ).

The decimal point is used in the edit
Picture to tell the computer where to
align the implied decimal point of the
numeric-data item with the actual deci
mal point of the edit-data item. For ex
ample, a numeric-data item with a Pic
ture of 999V9 and a value of 1234 can
be moved into an edit-data item with a
Picture of ZZZZ.99. The edited result
is the value I23.40-the decimal points
align themselves.

The dollar-sign edit character is used
to place a $ before a number. If you use
more than onc $, they act as zero
suppression characters. For example,
when the value 1234 is moved into the
edit field $$$$$.99, the result is $12.34.
If the same value is moved into the
field $ZZZZ.99, the result is $ 12.34.

The comma-edit character is used to
insert a comma in the appropriate IDea
tion of a value. For example, the value
123456 can be moved into an edit-data
item with a Picture 999,999. When the
edit item is sent to the screen or printer,
the value 123,456 is displayed.

Asterisks can be used in the edit Pic
ture to replace leading zeros to be re
placed by asterisks. This is done
primarily when printing paychecks.

A leading or trailing plus or minus
sign can be added to a value by includ
ing - or + in the edit Picture. If a
minus sign is included, it is printed
only when the value is negative. If the
value is positive, no sign is printed.
When the plus sign is used in the edit
Picture, + is printed with the value
when it is positive or unsigned and 
when it is negative.

The symbols CR (credit) and DB
(debit) can be printed with a negative
value simply by ending the edit Picture
with these letters. Note that these sym
bols are printed only with negative
values.

Although there are additional edit
symbols, the final one we'll consider is B
for blank. Placing a B in the edit field in-

$ 123.45
$ 1.23

$1.23
$****1.23
~ 123,456
246 87 1977
123 -

$ 12.34CR
$ .00

Receiving Field
Edit Pictore Edited Results

$ 999.99
$ ZZZ.99
$ $$$$.99
$**,***,99
+ZZZ,ZZZ
999B99B9999
ZZZ-
S ZZ.99CR
$ ZZ.99

Editing Numeric Data

Before numeric data can be output
to the screen or printer, it must be
edited. Editing allows you to define ex
actly how the values will be dis
played-you can suppress leading
zeros, insert dollar signs, and add com
mas. A numeric value that is stored on
the disk as 123456789 can be printed as
$1,234,567.89-c1early a far more
meaningful value.

Numeric values are edited by mov
ing them from a numeric-data item
into an edit-data item. All edit-data
items are defined in the Working
Storage Section.

Examples of editing operations are

(While Convert is not a standard
ANSI Cobol word, it is also used on
systems other than the TRS-80.)

An Accept statement using a data
item with a Picture of 9(3)V9(2) will al
low you to enter only five characters,
including the decimal point. There
fore, even though the data item is de
signed to hold three digits to the left of
the decimal place and two to the right,
a value this large cannot be keyed in.
Perhaps the simplest solution to this
problem is to define a Picture larger
than that actually needed.

The best way to understand all of the
details involved in accepting numeric
data is to write a sample program
which tests various combinations of
Picture clauses.

12345
00123

00123

0000123
- 123456

246871977
-123
-1234

0000

9(3)V9(2)
9(3)V9(2)

9(3)V9(2)

9(5)V9(2)
59(6)

9(9)
59(3)

S99V99
99V99

B

S
CR
DB

+

Symbol
Z
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Listing 7 continued

PROCEDURE DIVISION.
OPEN-DISK-PRINTER-FILE.

OPEN INPUT NAME-FILE.
OPEN OUTPUT PRNT.

PRINT-HEADINGS.
MOVE PAGE-HEADER TO PRINT-LINE.
WRITE PRINT-LINE.
MOVE SUB-HEADER TO PRINT-LINE
WRITE PRINT-LINE AFTER ADVANCING 2 LINES.

READ-RECORD-FROM-FILE.
READ NAME-FILE
AT END GO TO TERMINATE-PROGRAM.

MOVE-DATA-TO-PRINT-LINE.
MOVE SPACES TO PRINT-LINE.
MOVE NAME-FIELD TO PRINT-LINE.

WRITE-REPORT-ITEM.
WRITE PRINT-LINE AFTER ADVANCING 2 LINES.

LOOP-ROUTINE.
GO TO READ-RECORD-FROM-FILE.

TERMINATE-PROGRAM.
STOP RUN.
END PROGRAM.

00540
00550
00560
00570
00580
00590
00600
00610
00620
00630
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770

02 FILLER PICTURE X{126J VALUE SPACES.

WILL CHAIGE THE WAY
YOU THlIIi( ABOUT

iOuRwJRS-8O!

MORE REASONS YOU SHOULO CONSIOER
MOVING UP TO OUR COMPREHENSIVE PROGRAM ••.

Add

Formal 1

Example
Before
After

Formal 2

Example
Before
After

Sublracl

Format 1

Example
Before
After

formal 2

Examrle
13efore
After

Add item-l To item-2.
or Add ilem-I item 2 To item-3.

Add AMT-I AMT-2 To AMT-3.
2 4 6
2 4 12

Add item-l To item-2 Giving item-3.
or Add item-I ilem 2 To item-2 Giving item-J.

Add AMT-I To AMT-2 (jiving AMT-J.

286
2 8 10

Subtract ilem-I From item-2.
or Sublract ilem-I item-2 From ilem-J.

Subtract AMT-I AMT-2 From AMT-3.
6 ] 20

6 3 II

Sublract item-I From ilem-2 Giving ilem-J.

Sublracl J From 7 Giving Resu!!-I.
3 7 12
] 7 4

15. SUPER EASY TO LEARN editing leatures. Logical key choices.
16. Hyphenalion
17. SPELLING checkers like Ihe 74,000 word Scripsit Dictionary work
great with CopyAri II.
18. CHAINING. Chain liles together to make books or manuals hundreds
of pages long.
19. CENTERING.
20. HEADERS and FOOTERS. You can even put graphics within headers
lor super page layouts.
21. PAGE NUMBERING. Page numbers can appear at the lop or bollom
oflhe page.
22.DOS COMMANDS /rom within the editor. Kill liles, check free space
or get direclories easily.
23. CUSTOMIZED PRINTER driver. Since your printer has lealures thai
other printers don't. CopyArtl1 will be supplied w,ith the printer driver of
your choice below. Each printer driver is custom made to provide you
with commands for each 01 your printer's fine capabilities. If you have
more than one printer, order other printer drivers lor only $19.95 each.
Printer drivers are available for:
.Ra:::lio Shoc:k LP IV, V, VI, • Smith Corona Daisy Wheel TP-l

Vll, VIII and Daisy Wheel II • Brother Daisy Wheel
• Epson MX-80, MX-80/Fl MX-100 • C-itoh Starwrilers and

with or without grattrax. Prowriters all.
• Okidata MicroHne 80, 82a. • PMC p' !nter

83a and 84 • Centronics 737, 739
• NEC 8023 • Diablo 620

OTHERS COMING SOON. Call il you don't see your printer!
24. Unprotected diskette. Unlimited backups can be made.
25. MAILISTiMAILMERGE INCLUDED. CopyAri II comes with a mailist
program that stores over 2,000 names on a MOD III diskette. These
names can be sorted by any field and have a speciallield for your code.
You can make PERSONALIZED FORM LETTERS that will take the lollow
ing codes hom the.mailisl and insert them in your text. FIELDS IN·
CLUOE: Mr. or Ms., Last name, First name, Business name, City. State,
up to 9 digit ZIP code and your own special 2 character code. ANY OF
THESE fields can be inserted within your form leller wPferever you want.
You can print formletlers or mailing labels to all the people on your list
or to specific codes only. CopyArt makes it easy.

Divide ilem-I Into ilem-2.

Multiply item-I By ilem-2 Giving ilem-3.

COD and Credit Cards
CAU TOU FREE to order:
1·800·528·1149

L]I DOES ALL THIS •••rr. & MUCH, MUCH MORE!

SIMUTEI
,'" Computer Products Inc.

SIMUTU COMPUTE" P"OOUCTS IIlC., 4117 E. SPEEDWAY BlVD., TUCSOIl, A215712, (602) J2J-93!11
DEAlER, 0ISTR1BUTOR. & PRINTER/MANUFACTURER INQUIRIES INVITED

TRS·BO and Scripsit ale TM Gf Radio ShHk a Tlndy corp
'Indicates prinler must have capabillly to do lunclion

By AMT-2 Giving AMT-3.
5 10
5 30

Into AMT-2.

6
]

IIno AMT-2 Giving AMT-3.
6 18
6 3

Mul!iply AMT-l

6
6

Divide itern-I !By/lntol ilcm-2 Giving ill'm-3.

Divide AMT-I
2
2

Divide AMT-I
2
2

Mul!iply ilem-I By ilem-2.
Multiply Amounl-l By Amount-2.

J 5
) 15

Formal 2

Example
Before
After

Format I

Example
Before
AflCr

Multiply

Format 1
Example

Before
After

Formal 2

Example
Before
After

Dividl'

Figure 8. General jormatsjor {he Add instruclion
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Li:r/ing 8 conlinues

Proxram Listing 8. £mmpfes oj ediliflX operations

Second, a data item following the
word Giving can be a numeric or edit
data item, while all others must be either
numeric-data items or numeric literals.

The Multiply statement is limited be
cause only two values can be multiplied
in a single instructi9n. Nonetheless,
there are two formats for the statement
(see Fig. 8).

In the first format, the two values
are multiplied and the result is placed
in the final data item. The second for
mat is used to multiply the two items to
the left of the word Giving and then
place the result in the final data item.

With Divide, as with the other arith
metic statements, there are two general
formats. The first format shown in Fig.
8 divides the value represented by item-I
into the value represented by item-2.
The result is then stored in item-2.

The second format causes the two
data items to the left of the word Giv
ing to be divided; the result is placed in
the final data item. Note that when
using this second format, item-l can be
divided by or into item-2. For example,
if 2 is divided into 6 the quotient is 3. If
2 is divided by 6 the quotient is .333.

The final, and most powerful, of the
Cobol arithmetic statements is the
Compute instruction. Figure 9 is a list
of the arithmetic symbols used with
Compute as well as some examples
using the statement.

With the Compute statement, the
data item to the left of the equals sign
always acts as the receiving field. It
does not take part in the computation.
For example, Compute Sum =2 + 2,
would make Sum equal to 4. The com
putation to the right of the equal sign is
completed and the result is moved into
the data item to the left of the sign.

When using the Compute instruction
to perform complex calculations,
remember the mathematical hierarchy
of operations as is shown in Fig. 9. For
example, Compute Average = 10+20
+ 30 / 3, does not calculate the average.
As can be seen in the hierarchy of op
erations, multiplication and division are
performed before addition and subtrac
tion. In this example the data item
Average would equal 40. To actually
calculate the average, you must use
parentheses to instruct the computer to
perform the addition before the divi
sion: Compute (10+20+30) / 3.

Two additional options can be used
with all arithmetic statements. They
are Rounded and On Size Error.

You can use the Rounded option to
round a number off to a specified
decimal place. For example, the state
ment Subtract Discount From Amount

TO OUTPUT -BUDGET/SEO-.

PICTURE X(5) .
PICTURE X(25).
PICTURE 9(5)V99.
PICTURE 9(5)V99.

PICTURE X.

does not actually participate in the op
eration, and only acts as a receiving
field, it can be an edit-data item. All
other items must be either numeric
data items or numeric literals. This is
the case in all arithmetic statements.

Subtract is used to perform subtrac
tion on numeric items. As with the Add
statement, there are two formats for
Subtract. Figure 8 shows that the first
format simply sums all of the data items
and numeric literals before the word
From and then subtracts this amount
from the data item following From.

In format 2, the Giving clause is
added. In this case, the subtraction is
performed and the result moved into
the data item following the word Giv
ing. As with the Add statement and all
other arithmetic statements, the data
item following Giving does not partici
pate in the operation; it acts only as a
receiving field.

This is a good place to point out two
general rules about the Cobol arith
metic statements Add, Subtract, Mul
tiply and Divide.

First, only the value of the final data
item is ever changed. If this final data
item follows the word Giving, it does
not participate in the actual arithmetic
operation but acts only as a receiving
field. When the Giving clause is not in
cluded, the final data item participates
in the operation and then acts as the re
ceiving field for the result.

MODELIII-48K .
. MODELIII-48K.

DATA DIVISION.
PILE SECTION.
PO BUDGET-PILE

BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 44 CHARACTERS
LABEL RECORDS ARE STANDARD
DATA RECORD IS BUDGET-RECORD.
BUDGET-RECORD.
02 EMPLOYEE-NUMBER
02 EMPLOYEE-NAME
02 BUDGET-AMOUNT
02 CURRENT-EXPENSE

WORKING-STORAGE SECTION.
71 RESPONSE

ENVIRONMENT DIVISION.
CONPIuURATION SECTION.
SOURCE-COMPUTER.
OBJECT-COMPUTER.
INPUT-OUTPUT SECTION.
PILE-CONTROL.

SELECT BUDGET-PILE ASSIGN

000100 IDENTIPICATION DIVISION.
000110····~·~··················*·············
000120· COBOL 1 -- BUDGET PROJECT •
000130· Module 1 -- Store Data .-
000140· USlng Traditional Approach
0001S0········~······················~····.-··
000160 PROGRAM-ID. WORK6.
000170 AUTHOR. student's name.
000180 INSTALLATION. JTC.
000190 DATE-WRITTEN. MAY 1982
000200 SECURITY. UNCLASSIPIED.
000210
080220
000230
000240
000250
0110260
000270
000280
000290
000300
000310
000320
000))0
000340
000350
000360
000370 01
000380
000390
000400
000410
000420
000430
000440
000450 PROCEDURE DIVISION.
000460 OPEN-OUTPUT-DISK-PILE.
000470 OPEN OUTPUT BUDGET-FILE.

Arithmetic Operations
The arithmetic operations available

in Cobol include Add, Subtract, Mul
tiply, Divide, and Compute.

The Add instruction is used to per
form addition on numeric-data items.
There are lWO general formats for the
Add instruction (see Fig. 8).

The first format allows you to sum
data items. All data items in the in
struction are first summed, and then
the result is moved into the data item
following the word To. The only item
in the operation whose value is
changed is the final data item. This is
the case with all operations involving
Add, Subtract, Multiply and Divide.

In the second format the clause Giv
ing is included in the instruction. When
Giving is used in any arithmetic opera
tion, the data item following the word
receives the result of the operation.
The example in Fig. 8 under the second
format of the Add statement shows
that the items to the left of the word
Giving are summed and the resull
placed in the final data item.

Since the data item following Giving

serts a blank in the location it occupies.
For example, a social·security number
stored as the value 123456789 could be
moved into an edit data item with the
Picture 999B99B9999. When the edit
item is output to the printer or screen it
would look like this: 123456789.
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Listing 8 conlinlJed

Program Lisling 9.

Figure 9. Arilhmelic symbols used wilh Compure

000100 IDENTIFICATION DIVISION.
000110···················********************
000120* CO~OL I -- BUDGET PROJECT *
000130* Module II -- Print Report Prom Data *
000140* Traditional Method *
000150*******·*·**·*************·************
090160 PROGRAl1-ID. WORKS.
000170 AUTHOR. student's name.
090180 INSTALLATION. JTC.

COO and Credit Conls
CAU IOU FREE to onler.
1-800-528-1149
Or send check or money
order to:

WILL CHANGE THE WAY
YOU THINK ABOUT

YOUR TRS-SO!

26.SIMPLE CURSOR commands. Simply use the arrow keys 10 move
your cursor around the text. The screen will scroll both vertically and
horizontally. Shift arrows take you to the beginning or end instantly.
27. SCREEN DUMP. Prints whatever is on the screen 10 the printer.
28. COMPLETE MARGINS CONTROL. You tell CopyArt II what margins
you desire. You can even change margins within the same tell. You may
also have parts of your text with 2 columns. some with one etc. U's
super easy to use.
29. BASIC PROGRAMS can be edited eilSily. CopyArl is really useful for
inserting graphics within quoted strings to give your programs super
animation without the hastle 01 calculating the CHRS of the graphics!
30. VISICAlC liles can be loaded into CopyArt II to be manipulated
easily. Great when you want to accompany your Visicalc reports with
written reports. GRAPHS and BOLDFACING etc. Visicalc reports up to
255 wide can be loaded.
31. SPECIAL SCRIPSIT FILE LOADER. Allows you to load your old Scrip
sit Iiles without having to save them in ASCII. Copyart will also load
Pencilliles and other normal ASCllliIes.
32. *CUSTOM KEYS. LeI's you make special keys for special characters.
Allows lor printing Spanish accents etc.
33. CONTROL CODES. Lets you insert special printer control codes in
your telt. CODES between 0 and 255.
34. BLOCK MOVE. Simple and powerful block move. Lets you move
paragraphs or lines of telt around easily. No complicated marker set
tings required.
35. FIND/REPLACE/REPEAT. Lets you find a string 01 characters and
replace them with any other string 01 characters up to 20,000 limes!
WILDCARD search also supported.
36. Professional Manual in easy to understand English.
Copyart II requires a TRS·80 Model I or III. (or PMC-80 or LNW), 48k
aild 2 disk drives with Newdos-80. Ldos, Mullidos, Dosplus or TRSDOS.
Double density disk drives recommended fo~ the Modell.

t~r4-lIIH'SPROGRAM DOES IT AU!

PLEASE SPECIFY which COMPUTER and PRINTER
you have when ordering.

Copyartll with one printer driver 149.19
Additional printer drivers 19.95 eaell
Scripsit Dictionary 139.95

S'MUTEK COMPUTEII PIIDDUCTS I.C.• ""1 E. SPEEDWAY IUD., TUCSOI. AlIS71Z,liOlI3l3·UI1
DEALER. DISTRIBUTOR, & PRINTER/MANUFACTURER INQUIRIES INVITEO

TRS·80 ~nd Sc,ipsil ~Ie TM 01 Radio Shck a Tandy cor,.
·Indicates printer must have clp.bllily to do runctlon,

~SIIUTEK
~ '" Computer Products Inc.

Compute

Symbols Used With Compute
Add
Subtract
Mulliply
Divide
Exponentiate (Not supported on TRS·80)

""
()

+-
'j

+

j

I.
2.
3.
4.

""

Computc Tax = .05 • Amount.
Amount is multiplied by .05 with the product being moved

into thc data itcm Tax.

Compute TOlal =AMT-I +AMT-2+AMT-3.
Here AMT·I, AMT-2 and AMT-3 are totaled.

The sum is moved into Total.

Compute Average=(AMT-l +AMT-2+AMT-3) / 3.
The three amounlS are added first and then the sum is

divided by three. This amOunt is Ihen moved into Average.

Hierarchy of Operalions
Items in parentheses are evaluated first
Exponentiations are performed next
Multiplication and division Ol:wr nexl
Finally. addition and subtraction

Examples using Com pule
Compute Amoum·J =35.

This statemenl moves the value 35 into the data item
Amount·l.

000480 DISPLAY-PROMPTS.
000490 DISPLAY "I N PUT BUD GET OAT A"
01HIS00 LINE 1 POSITION 15 ERASE.
000SHI DISPLAY 8E~PLOYEE NUMBER: n

13005213 LINE 5 POSITION 8.
000530 DISPLAY ·EMPLOYEE NAME: n

009540 LINE 7 POSITION 10.
000550 DISPLAY "AMOUNT BUDGETED:·
000560 LINE 9 POSITION 8.
009578 DISPLAY "CURRENT EXPENSE:·
000580 LINE 11 POSITION 8.
000598 ACCEPT-BUDGET-DATA.
0011609 ACCEPT EMPLOYEE-NUMBER
090610 LINE 5 POSITION 25 PROMPT " " TAB.
909620 ACCEPT EMPLOYEE-N~IE

000630 LINE 7 POSITION 25 PROMPT " " TAB.
iHI064D ACCEPT BUDGET-AMOUNT
0D0658 LINE 9 POSITION 25 PROMPT " " CONVERT TAB.
900669 ACCEPT CURRENT-EXPENSE
9119679 LINE 11 POSITION 25 PROMPT " " CONVERT TAB.
099689 WRITE-DATA-TD-DISK.
990690 WRITE BUDGET-RECORD.
900780 ASK-IF-HORE-DATA.
009710 DISPLAY ·MORE DATA TO ENTER (YIN) '"009720 LINE 15 POSITION 10.
989730 ACCEPT RESPONSE
000740 LINE 15 POSITION 38 TAB.
000750 IF RESPONSE EQUAL ·Y·
009760 GO TO DISPLAY-PROMPTS.
090770 TERMINATE PROGRAM.
01"lin80 CLOSE BUDGET-FILE.
000790 STOP RUN.
00D800 END PROGRAM.

Listing 9 conlinul'$
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Giving Total Rounded would subtraet
Discount from Amount, move the dif
ference to the receiving field Total and
round the total to fit in the Picture of
the receiving field. If the difference
was 12.75 and the Picture for Total
9(2), then the value 13 would be stored
in Total. Note that all rounding is done
at the .5 level.

You can use the On Size Error op
tion to take special action if the re
ceiving field in an arithmetic operation
is not large enough. If this option is not
used, the value will simply be truncated
and no error message will appear. For
example, if you try to move the value
324 into a data item with a Picture of
9(2), the value 24 will be moved into
the item and 3 will simply be losl.

Size errors occur under two condi
tions-when the receiving field is too
small to hold the value being moved
into it, and when division by zero is at
tempted. Note the following example:
Multiply Amount-I By Amount-2 Giv
ing Amount-3 On Size Error Perform
Error-Routine. This statement instructs
the computer to multiply Amount-I by
Amount-2 and move the resuh into
Amount-3. If the data item Amount-3 is
not large enough to contain the result,
the On Size Error clause is act.ivated,
and, in this case, the paragraph named
Error-Routine is executed.

Logical Operalors

Through the use of the logical oper
ators And and Or, you can test com
pound conditions. At times it is nec
essary to perform a particular function
only when two or more specific condi
tions exist. For example, if it is over 85
degrees and the swimming pool is full
of water, then go for a swim. This
compound condition states that you
will only swim if both conditions are
true, signified by the word And.

In Cobol the And operator can be
used in statements such as If Amount
Is Less Than 100 And Budget Is Equal
To 75 Display "Adequate Funds".
Only when the two conditions are true
will the Display statement be executed.

The word Or is used in Cobol in pre
cisely the same way it is used in
English. The sentence, "If you have a
ticket or $5 then you can get into the
movie," means that if you have either
the ticket or the money then you can
enter. It is necessary to meet only one
condition in an Or statement.

A Cobol example of Or is If Name-I
Is Equal To "Mary" Or Name-! Is
Equal To "Sue" Display Phone
Number. If Name-I contains either
name then the contents of the data item

REPORT" •
SPACES.
"BUDGET
SPACES.

VALUE
VALUE
VALUE

X(64) •
X(7) VALUE "TOTAL".
Z(6) 9.99CR.
X(49) VALUE SPACES.

PICTURE X(5} VALUE SPACES.
PICTURE X(5}.
PICTURE X(5) VALUE SPACES.
PICTURE X(25).
PICTURE XIS} VALUE SPACES.
PICTURE Z(4) 9.99
PICTURE X(5) VALUE SPACES.
PICTURE Z(4)9.99
PICTURE X(5) VALUE SPACES.
PICTURE Z(6) 9.99CR.
PICTURE X(49) VALUE SPACES.

PICTURE
PICTURE
PICTURE
PICTURE

PICTURE X(5).
PICTURE X(25).
PICTURE 9(S)V99.
PICTURE 9(5)V99.

PICTURE X(35)
PICTURE X(13)
PICTURE X(84)

PICTURE X(5) VALUE SPACES.
PICTURE X(10) VALUE "EMP '".
PICTURE X(30) VALUE "EMPLOYEE NAME".
PICTURE X(12) VALUE "BUDGET N1T".
PICTURE X(16) VALUE "CURRENT EXP".
PICTURE X(59) VALUE "BALANCE".

PICTURE S9(7)V99 VALUE ZERO.
PICTURE S9(7)V99 VALUE ZERO.

DATE-WRITTEN. MAY 1982
SECURITY. UNCLASSIFIED.

ENVIRONr~EtlT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. MODEL III-48K.
OBJECT-COMPUTER. MODEL III-48K.
INPUT-OUTPUT SECTION.
FILE-CONTROL.

SELECT BUDGET-FILE ASSIGN TO INPUT "BUDGET/SEQ".
SELECT PRNT ASSIGN TO PRINT "PRINTER".

DATA DIVISION.
FILE SECTION.
FD BUDGET-FILE

BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 44 CHARACTERS
LABEL RECORDS ARE STANDARD
DATA RECORD IS BUDGET-RECORD.

01 BUDGET-RECORD.
02 EMPLOYEE-NUMBER
02 EMPLOYEE-NAME
02 BUDGET-AMOUNT
02 CURRENT-EXPENSE

FD PRNT
BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 132 CHARACTERS
LABEL RECORDS ARE OMITTED
DATA RECORD IS PRINT-LINE.

91 PRINT-LINE PICTURE x(l32) •
WORKING-STORAGE SECTION.
01 HEADERS.

02 HEADER-I.
03 FILLER
03 LITERALI
03 FILLER

02 HEAOER-2.
03 FILLER
03 LITERAL2
03 LITERAL3
03 LITERAL4
03 LITERALS
03 LITERAL-6

02 DETAIL-LINE-I.
e3 FILLER
03 EMPLOYEE-NUMBER-OUT
03 FILLER
03 EMPLOYEE-NAME-OUT
03 FILLER
1'3 BUDGET-AMOUNT-OUT
03 FILLER
03 CURRENT-EXPENSE-OUT
03 FILLER
03 BALANCE-OUT
03 FILLER

02 DETAIL-LINE-2.
03 FILLER
03 LITERAL-7
03 TOTAL-OUT
03 FILLER

01 WORK-AREAS.
02 TOTAL-COUNTER
02 BALANCE

PROCEDURE DIVISION.
OPEN-OISK-PRINT-FILE.

OPEN INPUT BUDGET-FILE.
OPEN OUTPUT PRNT.

PRINT-HEADINGS.
MOVE HEADER-I TO PRINT-LINE.
WRITE PRINT-LINE BEFORE ADVANCING 3 LINES.
MOVE HEADER-2 TO PRINT-LINE.
WRITE PRINT-LINE BEFORE ADVANCING 2 LINES.

READ-RECORD-FROM-FILE.
READ BUDGET-PILE
AT END GO TO MOVE-TOTAL-TO-PRINT-LINE.

MOVE-DATA-TO-PRINT-LINE.
MOVE BKPLOYEE-NUMBER TO EHPLOYEE-NUMBER-OUT.
MOVE EMPLOYEE-NAME TO EMPLOYEE-N~IE-OUT.

HOVE BUDGET-AMOUNT TO BUDGET-AMOUNT-OUT.
MOVE CURRENT-EXPENSE TO CURRENT-EX PENSE-OUT.

CALCULATE-BALANCE.
SUBTRACT CURRENT-EXPENSE FROM BUDGET-AMOUNT GIVING BALANCE.

MOVE-BALANCE-TO-PRINT-LINE.
HOVE BALANCE TO BALANCE-OUT.

ADD-BALAN~E-TO-TOTAL.

ADD BALANCE TO TOTAL-COUNTER.
WRITE-REPORT-ITEM.

WRITE PRINT-LINE FROM DETAIL-LINE-I.
LOOP-ROUTINE.

GO TO READ-RECORD-FROM-FILE.
MOVE-TOTAL-TO-PRINT-LINE.

MOVE TOTAL-COUNTER TO TOTAL-OUT.
PRINT-FINAL-TOTAL.

WRITE PRINT-LINE FROM DETAIL-LINE-2
AFTER ADVANCING 2 LINES.

TERMINATE-PROGRAM.
CLOSE BUDGET-FILE PRNT.
STOP RUN.
END PROGRMI.

090199
"IH1290
000219
090220
900230
990241}
1'00251'
1'01'261}
01'0270
001'280
01'0290
000300
090310
009320
01'0330
000340
009350
000360
000370
000380
000390
000400
000410
000420
000430
000440
000450
000460
000470
000480
01'0490
1'100500
000510
000521'1
000530
000540
01'1'550
001'560
000570
1'01'580
1'1'1'590
"0"6"0
000610
"00620
000630
000640
000650
001'1661'
000670
000680
000690
0""700
01'0711'
001H20
000730
000740
000750
000760
000770
000780
01'10790
000800
000810
000820
000830
000840
000850
000860
000870
000880
000890
000900
000910
1'00920
000930
000940
000950
000960
000970
000980
000990
001090
001010
001020
001030
001040
001050
001060
001070
001080
01'1090
00111'0
001110
01'11120
001130
001140
001150
lHH160
001170
OU18B

388 • 80 Micro, Anniversary 1983



Figure 11. DOla and Reporr formal

BUDGET AMT CURRENT EXP BALANCE

contain syntax errors. Your job will be
to locate and correct them.

The compiler flags the errors that it
finds while compiling the source code
and will display them on the screen or
printer at your request. Sending error
messages to the printer is best-those
on the screen quickly scroll past, mak
ing it difficult to read them.

Although I have not found a way to
make the Model III pause while com
piling, the Model 11 pauses if you
depress the space bar. By pausing, you
are gi ven time to read the messages on
the screen. Press the enter key to re
sume compiling.

I f you have a printer, compile with
the full listing going to the printer (use
RSCOBOL file name Pl.

Figure 12 provides a sample of a
printout from the compiler, complete
with errors.

The compiler flags the location of an
error with a dollar sign. It then places
another dollar sign where lhe compila
tion process resumes. In other words, it
jumps over the error and begins com
piling again.

Each $ is later followed by a mes
sage. The messages are numbered and
refer to either the first or second dollar
sign. Look at program line number 350
in Fig. 12. Below it are two messages
numbered 1 and 2. The first refers to
the first $ in line 350, while the second
refers to the next $ in the line.

An examination of the two messages
shows that a syntax error has been
found by the compiler at the start of
line 350. What is the error?

Actually, there is no error in line
350. The error occurred in line 340,
where a period was omitted. The com
piler did not discover the error until it
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headings, as well as the final total
located at the bottom. Also, the CR
(credit) option has been used in the edit
data items. Remem ber that this causes
negative values to be accompanied by
the letters CR.

This second program is more com~

plex than the first, but try to write your
own before studying the program
shown in Listing 9.

250.00
150.00CR
t50.00

[

)ata-namc]
Literal.
Arith-exp.

TOTAL 250.00

250.00
450.00
150.00

~~.'" Than ]
Greater than
"qual to

500.00
300.00
300.00

Is INatl

BUDGET REPORT

Figure fO. Operators

EMPLOYEE NAME

THOMAS, ROY
BOWIE, WENDELL
LlPPARD. CINDY

[

Data-name J
Literal
Arithmetic-expression

EMP#

tOOllt
t00ll2
1000]

Common Cobol Programming Errors

Probably the most common Cobol
error is improper spelling and punctu
ation while keying in the source code.
Periods are often omitted and key
words misspelled. The simple solution
to this is to carefully proofread your
program. Those mistakes that you do
not find will be flagged by the compiler.

Don't substitute the letter 0 for the
number zero. Note that the zero has a
slash through it. Typists must also
remember that, to the computer, the let
ter I is not the same as the number one.

When describing numeric Picture
clauses, it is a common mistake to use
the. instead of the v. Remember that
the decimal point must be represented
by a V in the Picture clause of numeric
data items.

Probably one of the most difficult
errors to locate occurs when a program
line extends beyond column 72. As the
program is compiled an error message
will be generated but upon proofread
ing the line no error can be found. Re
member that the compiler ignores col
umns 73 through 80 and does not see
any instructions located there. To cor
rect this error, use two program lines
for a single instruction.

Despite your efforts, nearly every
program that you write will initially

Phone Number will be printed on the
screen.

In the examples using And and Or, I
used the relational operator Is Equal
To. Actually, I could have chosen a
number of operators-see Fig. 10.

Final Programming Project

Let's have a final program so we can
review the instructions and concepts
covered here. The assignment actually
consists of two programs-one that ac
cepts data from the keyboard and
stores it on the disk, and another that
reads in the data and prints a report.

Before the data can be accepted and
written to the disk, the file specifi
cations must be made clear. Each rec
ord will consist of 44 characters. There
will be four fields containing an
employee's number, name, budget
amount and current expense. The field
lengths are as follows: employee
number = 5 characters; name = 25
characters; budget amount = 7 char
acters; and current expense = 7
characters.

The first program should create the
disk file, which will be called Budgel
File in the program and BUDGET/
SEQ on the disk.

The program should prompt the
user to enter the employee number,
name, budget amount, and current ex
pense. This data should then be written
to the disk and the user asked if he
wishes to enter another person's
record. If so, ask for the data again
and store it on the disk; if not, close the
file and end the first program.

Using sample programs, you should
find this first program a fairly simple
exercise. Although the program is pre
sented in Listing 9, try to write your
own version first.

Once the first program is completed,
key in the data presented in Fig. 11. Ob
viously, you will only enter the four
field items for each employee. Your sec
ond program will calculate the balance.

The second program requires that
the data stored on the disk be retrieved
and a report printed.

This report should present the
employee's number, name, budget
amount, current expense and balance.
The balance for each employee is cal
culated by subtracting the current ex
pense from the budget amount-simply
use the Cobol Subtract statement. Fi
nally, the report should contain the
grand total of each employee's balance.
To do this, a running total must be
maintained as each record is processed.

The report format is shown in Fig.
II. Note the use of a title and column



Figure 12. Sample compiler prin/ollr.

began compiling line 350.
It is important to understand that

the compiler prints an error message
when it finds something it doesn't ex
pect. Applying this principle to line
350, we can see that the computer ex
pected to find a period. Since a period
must follow line 340, when it moved on
to line 350 it was still waiting to find the
period. When it found something other
than the period, an error message was
generated. Quile often, you will find
your error in the preceding line, despite
the location of the $.

One error can result in many error
messages. In the example, the only er
ror is the failure to include a period
after the record name in line 340. As a
result of this omission, the compiler
was unable to recognize the field
names; therefore, every time a field
name is mentioned in the listing an er
ror message appears. By simply placing
a period at the end of line 340, the pro
gram will compile with no errors.

Wirh this principle in mind, you
should always begin correcting errors
from the top of the program. When
you reach the point in the listing where
you simply cannot find an error despite
the $, write the program to the disk and
compile it again.

You will find an explanation of the
compiler error messages in your
TRS-80 Cobol manual in the Use sec
tion under the heading Diagnostic
Messages. The explanations are not
always clear, but as you gain ex
perience in Cobol, they will become
easier to understand.

Another set of error codes and mes
sages is presented in the same section
under the heading Runtime Diagnostics.
These codes refer to errors that occur
while the program is actually running
after you type RUNCOBOL file name.

\Vhen an error does occur during ex
ecution of the program, a code number
will be displayed on the screen. Simply
locate the corresponding number in
your manual for an explanation of the
problem. Since we have considered
only sequential files, you need only
refer to the codes under the heading Se
quential Files .

Conclusion

While we haven't covered every
aspect of Cobol, you should now know
enough of the basics LO be intrigued by
this language. Get a good textbook, and
cominue your conquest of Cobol. •

Sam Perry (2/O-A Crestview Drive,
Smithjield, NC 27577) is an instruetor of
computer programming and data pro
cessing at Johnston Technical College.
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7/21/62 13.50.45 PAGE
OPTION LIST: T P

7/21/82 13.50.45 PAGE
OPTION LIST: '1' P

NAME
PRNT
PRINT~LINE

7/21/82 13.50.45
OPTION LIST: T P

PROJECT2.
student's name.
",'C .
04/21/82.
UNCLASSIF I ED.

MODELII-64K.
MODELII-64K.

TO PRINT, "PRINTER".

DIVISION.

ACCEPT STREET-IN
S

"E*E*E"E"E"E"E*E*E*E"E"E"E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E"E*E'
LINE 5 POSITION 22 PROMPT"." TAB.

S
*W* w* W* W* W* W" W" W* w* w* W* W* W* W* w* W* W*W* W* W* W* W* W* W* W*W* W* W" W* W'

IDENTIFICATION
PROGRAM-ID.
AUTHOR.
INSTALLATION.
DATE-IiRITTEN.
SECURITY.

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER.
OBJECT~COMPUTER.

INPUT-OUTPUT SECTION.
FILE-CONTROL.

SELECT PRNT ASSIGN

000100
000110
000120
000130
000140
000150
000160
000170
000180
000190
000200
000210
000220
000230
000240
000250
000260
000270
000280
000290
000300
000310
000320
000330
000340
000350

1) IDENTIFIER
000500

1) IDENTIFIER
2) SCAN RESUME

>0036 000590
>003E 000600

DISPLAY "ENTER CITY &- STATE:"
LINE 7 POSITION 2.
ACCEPT CITY~STATE-IN

S
1) IDENTIFIER *E*E*E"E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E'

000540 LINE 7 POSITION 22 PROMPT"." TAB.
S

1) SCAN RESU,'1E *W*W*W*W*W"W'W*W*W*W*W*W*W*W*W*W*W'W*W*W*W*W*W*W*W*W*W*W*W*W'
>002A 000550 MOVE-AND-PRINT-DAT....

1) IDENTIF IER
2) SCAN RESUME

>002C 000570
>0034 000S80

>OOlC 000490

27

41

I) SCAN RESUME
42 >OOIE 000510
43 000520
44 >0026 000530

1
2
3
4
5
6,
8
9

10
11
12
13
14
15

"13
18
10
20
21
22
2J
24
25
26

so
51

28
29
)0

"47 >002.'1 000560

DATA DIVISION.
FILE SECTION.
FD PRNT

BLOCK CONTAINS 1 RECORDS
RECORD CONTAINS 132 CHARACTERS
LABEL RECORDS ARE OMITTED
DATA RECORD IS PRINT~LINE.

01 PRINT~LINE PICTURE X(132).
WORKING-STORAGE SECTION.
01 ADDRESS-IN-FIELDS

03 NAME-IN PICTURE X( 30).
S S

1) SYNTAX "E"E"E"E"E"E"E"E"E"E"E*E"E*E"E"E"E"E"E*E"E"E"E*E*E"E"E"E"E"E*E*E
2) SCAN RESUME "W"W"W"W"W"W*W*W*W*W"W"W"W*W*W*W*W*W"W"W"W*W*W*W"W"W"W"W*W*W

000360 03 STREET-IN PICTURE X(30).
S

1) LEVEL *E*E*E"E"E"E"E"E"E"E"E"E*E"E"E"E"E"E"E"E"E"E*E*E"E*E"E"E"E"E"E"E"E
000370 03 CITY-STATE-IN PICTURE X(30).
000380
000390 PROCEDURE DIVISION.

S
1) SCAN RESUME "W"W" W"W"W"W"W"W"W"W"W*W* W*W*W"W"W"W"W"W"W" W"W"W*W*W*W"W" WoW

31 >0000 000400 OPEN-FILE~TO-PRINTER.

32 >0000 000410 OPEN OUTPUT PRNT.
33 >0008 000420 DISPLAY-AND-ACCEPT~DATA.

34 >0008000430 DISPLAY "ENTER NAME:"
35 000440 LINE 3 POSITION 10 ERASE.
36 >0012 000450 ACCEPT NAME-IN

S
1) IDENTIFIER "E"E"E"E"E*E*E*E*E"E*E"E"E"E"E"E"E"E"E*E*E*E*E"E"E"E"E"E"E"E

000461) LINE 3 POSITION 22 PROMPT"." TAB.
S

1) SCAN RESUME "W"W"W"W"W" W* W* W* W* W* WOW" W"W"W"W"W"W"W"w*w*w*w*W"W"W*W*W"W"W'
>0014 000470 DISPLAY "ENTER STREET:"

000480 LINE 5 POSITION 8.

""

.a

l8
J9

8 WARNINGS

8 ERRORS

...DDRESS SIZE DEBUG ORDER TYPE
132 FILE

>0004 132 .'INS ALPHANUMERIC

TRS-80 Model IT COBOL (RM/COBOL 1.2)
SOURCE FILE: ERROR

LINE DEBUG PC/LN A••• B•.••

TRS~80 Model I I COBOL (RM/COBOL 1.2)
SOURCE FILE: ERIWR

LINE DEBUG PG/LN A... B.

READ/WRITE BYTE SIZE >00D2

OVERLAY SEGMENT BYTE SIZE >0000

TOTAL BYTE SIZE - >0100

READ ONLY BYTE SIZE = >OOFE

MOVE NAME~IN TO PRINT-LINE.
S S

*E*E*E"E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E"E*E*E*E*E*E*E"E"E'
* W* W* W* W* W* W* W* W* W* W* W* W* W* W* W' W*W*W* W* W* W* W* W* W* W"W* W* W' W* W'

WRITE PRINT~LINE.

MOVE STREET-IN TO PRINT-LINE.
S S

*E*E*E*E*E*E*E"E"E*E*E*E*E*E*E*E*E*E*E*E*E"E"E*E*E*E*E*E*E*E'
* W* W* W* W* W* W* W* W" W* W* W* W* W* W* W*W* W* W* W* W* W* W* W* W* W*W* W* W* W* W'

WRITE PRINT-LINE.
MOVE CITY-STATE-IN TO PRINT-LINE.

S S
1) IDENTIFIER *E"E"E*E*E*E*E*E*E*E*E*E*E*E*E*E*E*E"E*E*E*E*E*E*E*E"E*E*E*E'
2) SC... N RESUME *W*W*W*W*W*W* W* W*W* W*W*W*W*W*W*W*W*W*W*W*W*W*W*W*W"W*W"W*W*W'

52 >0040 000610 WRITE PRINT-LINE.
S3 >004A 000620 CLOSE-PRINTER-FILE.
54 >004.'1 000630 CLOSE PRNT.
55 >0052 000640 TERMINATE~PRoc;RAM.

56 >0052 000650 STOP RUN.
57 000660 END PROGRAM.

TRS-80 Model II C080L lRM/COBOL 1.2)
SOURCE FILE: ERROR
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The Spelling Bee Is Over
usten. We're going to let you in on an

industry secret: It's not hard to make a good
spelling checker.

You see, although spelling checking is new
for microcomputers, it's been around on big
computers for years. And when you get past all
the talk, most speUing checkers work the same
way. TI,ey compare what you've written with a
dictionary-and report the errors.

So is there any difference? You bet: the
dictionary, and the price.

Who Checks The Checker?
The hardest part of a spelling checker to

make is the dictionary. It's hard to pick the right
words-and speU every one of them perfectly.
That's why some popular spelling checkers don't
even contain real dictionaries. They use formulas
called "hash tables." Which make a hash
out ofyour spelling some of
the time.

Other speUing
checkers "borrow"
their words from
printed dictionaries
-or copy them
from old word
lists. Or give
a progr'drnrner
who can't speU
"progr'dffiffier"
a chance to write his
first dictionary. And
as though all this
wasn't bad enough,
a lot of these

companies want to charge you 5I00, or 5200 or
even 5300!

Random House to the Rescue
The Random House Prooffieader is based

on the fdJlloUS Random House Dictionary. It is
the result of decades of careful work. And it was
adapted for computer spelling checking by
professional editors, linguists and scholars. So you
can depend on it.

Of course, our progranl is darn good, too.
It's fast. It doesn't take up too much disk space. It
shows you the error and the sentence it's in. It
lets you correct the mistake without reediting.
And if you don't know how to speU a word, it

suggests the speUing. It even corrects
your correction.

The Random House Prooffieader
comes in sizes to fit all systems:

20,000 words(55K), 32,000
words (74K), 50,000 words

( I08K) and 83,000 words
(180K). You can add your

own words with a single
keystroke. And it

works with all CP/M®,
IBM Personal

Computer®, and
TRS-80® ModelVUl

word processors.•
How much does

the Random
House

Prooffieader
cost? Only 550.00.

Why do we seU it
for 550 when the

others want
up to S300?

Don't ask us. Ask them.

The Random House
ProofReader $50

~65

For orders or information, call 505-281-1634. VISA, Master Card accepted. Or write Random House ProofReader, Box 339-M,
Tijeras, New Mexico 87059. Please enclose £50 and spc:dfy your computer mood, disk size and memory. Dealer inquiries invil<..~.

• Ibml,nll 1-l"llS~"nd rhe Housc desi~n ~rc rCj.(;slcn:tJ IradcmarksofRamh,m Ir"use Inc. <:I>/M is a rq~islcred trademark vl]);Jo;ilal Research, In(. TIl.... HO i.~ a Iradcmar~ nfTandr (:orpnratlon.
IllM and 111.\1 Pnsonal Compuh~T arc rq:;slned lrademar~,~"f Inlernalional Business Ma{'hincs Curp. [)i(;lionar~' copyrighl ~ 1982 Random Iiouse, Inc I'rogram and ad,'cniscmCnl
(;opyril.lJll © 1982 Aspt;n ,o;<!ftWHC, Inc, 1l1cTR$-RO ,-ersionsdo Ilol SUlo:J!cSI corren spe1lings.
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UTILITY

Disk Tiny Pascal
by David M. Silver

Did you have to abandon all your cassette-
based Tiny Pascal programs when you upgraded
to a disk system? David's got the answer.

Do you want to modify Radio
Shack's cassette-based Tiny Pascal
for disk? This article carries on from
where "Modify Tiny Pascal for
Disk" left off (80 Micro, July 81).

These machine-language programs
will allow you to save and load source
and compiled p-code programs using
the disk. The casselle routines are still
present so you can store all your old
cassette programs on disk.

An additional routine prints source
programs, and a command returns
control to DOS. You can even pre
pare source programs with word pro
cessors such as Scripsit or Electric
Pencil.

Tape to Disk

The original 32K program loads in
to addresses 4D90H-73EFH. Upon
execution, a block move transfers
900H bytes from 4D90H down to
4090H. According to the Tiny Pascal
manual, addresses from 4060H up-

The Key Box

Modell
32K RAM
Tiny Pascal
One Disk Drive
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ward are used, although I found no
references to addresses below 4090H.
However, DOS uses memory up to
51 FFH. In order to use the DOS rou
tines for disk I/O, the Tiny Pascal
program must be relocated above the
DOS area. We will shift Tiny Pascal
by 1200H bytes, so it occupies memo
ry from 5290H upward.

There are many ways to save the cas
selle program on disk. NEWDOS users
can use the LMOFFSET program. The
new load point address should be
4D90H plus 1200H or 5F90H. Sup
press the appendage, and call the disk
program PASCALlCMD.

Other programs, such as RSM-2D,
perform the same function.

A short machine-language program
(see Listing I) can also perform the
job. Using Debug, type the hex code
into 9000H-900DH. Then reset the
computer while holding the break key
down. Answer the memory-size
prompt with enter. Enter System, fol
lowed by PAS32K, and load the 32K
Tiny Pascal from casselle. At the next
prompt type /36864. (This is the ad
dress of the block-move routine that
is still in memory.)

The routine moves the program to
an area of memory above DOS and
then reboots the computer, this time
with disks. Now enter the following
command:

DUMP PASCALlCMD(START~X'5F90',

END ~ X'8SEF')

Tiny Pascal is now on disk, but not in
an executable form, Addresses in the
program still refer to the original pro
gram locations, We must change these
references. (At this stage, make a back
up of this disk file in case you make er
rors in the following steps.)

Completing Relocation

Moving the program code in memo
ry was relatively simple. In the second
stage we must offset all references to
addresses 4090H-73EFH by 1200H by
adding 12H to the most significant
byte of these address references. Table
1 lists all the addresses of bytes that
must be altered, as well as the old and
new contents of each byte. Change
these by using Debug,

I found other changes necessary. Be
cause the system often rebooted or
hung up, I disabled the interrupts.

The break key was no longer func
tional because Level II ROM jumps to
400CH when the break key is pressed.
A jump vector is placed here in DOS,
whereas for Levelll operation, there is
just a return opcode, (l found that this
was the only Level II environment ex
pected by Tiny Pascal.) I used a return
opcode (C9H) to replace the jump op
code (C3H) at 4OOCH,

Cassettes created by Tiny Pascal in
clude the address of the data to be
loaded as part of each data block. The
address bytes are also used in the
checksum calculation. This meant that
cassettes from the original Tiny Pascal
would load into the original, lower
area of memory and bomb the system.
Since we always load data starting



from a known location (8900H for disk
Tiny Pascal), the address information
is unnecessary. I modified the cassette
routines to accept cassettes created by
both the original cassette version of
Tiny Pascal and the disk version de
scribed in this article. (l doubt that
you'll want to save programs on cas
sette anyway.) The new casselle rou
lines will also read casselles created
with the 16K version of Tiny Pascal.

Table I also lists the changes neces
sary to solve these problems. Use De
bug and work methodically to avoid
errors. If you change the wrong byte by
mistake, the back-up copy of PAS
CALlCMD may rescue you. Note that
some locations are shown with xx as
the original contents. These are in
buffer areas in the original Tiny Pas
cal, and the COnlents may vary from
copy to copy.

Exit from Debug and enter the fol
lowing command:

DUMP PASCAL/Om (START~X'5F8A',

E D=X'85EF',TRA=X'5F8A')

Now test all your work to this stage;
the program should perform identical
ly to the original cassette version. If
you have problems, check all your
modifications with Table I. Ensure
that you have made the correct changes
for the memory size of your system.

Determining the Byles 10 be Changed

The Tiny Pascal manual gives a
memory map of the system. From this
I determined that the bulk of the
changes would be made to the inter
preter, I/O and runtime routines, and
the entry-points table. The routines are
written in machine language and the
entry-points table refers to machine
addresses, The remainder of the pack
age is p-code for the editor and compil
er. P-code is rclocatable; modifications
are only required if the p-code refers to
an absolute memory address. In this
case, a few references are made to the
system control block in the editor and
compiler p-code,

Using a disassembler and the memo
ry map provided, I disassembled the
original code from 4090H-498FH.
(The code is placed there by the initial
block move from 4D90H,) This is the
only machine-language (not p-code)
part of the system. The result was a
heap of about 25 pages of Assembly
code! All references to addresses in the
range 409OH-73EFH would have to be
changed for relocation.

The most common instructions to be
changed were jumps and calls, and
loads to and from absolute addresses.
Relative jumps do not have to be al
tered, No indexed addressing is used in

Table I

the program, so all the references to
addresses were listed by the disassem
bier. An exception was the most signif
icant byte of the address of the entry
points table. This was used as data in
one instruction and had to be altered. I
also noted references to the location of
the text buffer, editor p-code, compiler
p-code, and run-time stack, as well as
the memory size of the system,

Another problem is distinguishing
between data and program code. This
is partly a matter of experience.
Strange hex code is worth converting
to ASCII: The resulting data is often a
message. The area of strange code
could also be used as a buffer.

The source listing of the compiler in
dicated the references to the system
control block in the compiler p-code.
Since the address of the control block
was defined as a constant in the listing,
I expected to find the same value in the
p-code, Similarly, expressions that
used this constant would also need to
have their corresponding p-code al
tered. I searched the p-code areas for
references in the range 4180H-419BH,
and noted the addresses,

Adding the Extensions to Tiny Pascal

The new commands with the exten
sions to Tiny Pascal are shown in
Table 2. I used the original cassette

(Note that all address and byte values are in hex)

Change bytes at these addresses fro~ 48 to 52: (relocation)

5f9S 663C 663F 6645 6648 666E 6699 6602 6729 6738

673£ 6784 6780 6'Bf 67CD 67FE 6884 6888 6822 68)3

683A 6862 6882

Change bytes at these addresses from 41 to 53: (relocation)

68A2 69A5 69A8 6084 68£4 68F7 60FO 6181 61lC 611F

6123 6142 6177 6238 626C 621F 6284 6281 628A 6376

656£ 6669 6689 6683 6686 6689 668C 6690 6694 669F

66A9 66B£ 66Cl 66C4 66CO 6608 6608 660£ 66F8 66F4

66FO 6781 6714 671C 6722 672F 6748 6756 6759 6199

67C7 67CA 6£35 6£3C 6£58 7986 71C8 7109 710B 71£4

75£5 859A

Change bytes at these addresses from 42 to 54: (relocation)

6901 6003 6005 6091 6889 6888 6800 688r 6811 6811

6819 691B 6910 691P 6828 6820 6181 6135 6146 6166

6178 617C 6182 61A3 61A6 61Be 61BP 6102 6106 6109

61££ 61P1 6211 623C 6346 634C 6370 63A2 655P

Change bytes at these addresses from 43 to 55: (relocation)

6113 6115 6821 6923 6825 6827 6829 6858 685D 61SF

6211 6275 6293 6290 62AP 62e8 62eE 62EJ 6311 6326

6388 6524 6535 6558 6562

Change bytes at these addresses frOM 44 to 56: (relocation)

602F 6031 6033 6035 6037 6039 6061 60FA 617P 6260

6268 6208 62£9 62£6 6394 630C 6314 632A 6380 6399

639A 63A5 63A8 63AB 63B2 6386 63CF 6309 6300 63£1

63£4 63£C 63£F 63F1 6410 6416 643C 6440 6456 645C

6471 64A5 6480 64C4 6405 6408 64£8 6538 65B5 65F8

6600 6698 660F 661A 661£

Change bytes at these addresses from 45 to 57: (relocation)

6938 6030 693F 6941 6943 6945 6947 6949 694B 6940

694P 6951 6953 6955 6957 63lA 63£8 6431 6451 646A

647£ 6496 649C 64A2 64C9 64CC 640F 658C

Change bytes at these addresses from 46 to 58: (relocation)

6059 6063 6865 6867 6869 686B 6860 686F 6911 6873

6875 60£B 6149 61AA 61C3 6100 61F5 621B 6225 6228

6298 62AC 6207 632F 6337 6500 6511 6517 651F 6543

Tahle I {·onlmul.'.~
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1-8~m-521-Lf372 Tuhle I mnlillu,,{}

654~ 658£ 65A3 65C3

Change bytes at these addresses from 47 to 59: (relocation)

5F9D 6077 6095 6087 665B 66F7 6704 6735 6744 679C

ThE!
COMPUTER

PI aCE! _367

Change bytes at these addresses from 48 to 5A: (relocation)

6642 664B 664£ 6660 6665 6671 6675 667C 669C 66A3

66A6 66B5 66C9 66El 66£A 66EO 66FA 6707 6710 673B

6741 6791 679F 67A9 67B0 67B8 67C2 6825

LOW Pric~s/FRST S~rvic~/SatisfactiDn Guarant~e Change bytes at these addresses from 49 to 5B: (relocation)

36 North 101 k Str••t 48471 608F 6732 6828- --_.._-----_ _-----_ _-------_ _---------_.-
PI'lRTll'lL LISTING - CALL FOR ANVTHING! - WE FILL YOUR NEEDS FAST!
_____._••• _ 1~BOO-621-~372 (FREE out.ide M,chlg_nl -_••••••••••

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
I1X-BO RIBBONS (in c.,-t".geJ REG. '14."'~ .",.qS tWOW'1,.•................................................••••••••••.•

_. ._____ JIJ-648~2J41 (MICH. RESIDENTS) ••---••••----••

Change at 5F8A to 5F8F: (enable Break key & disable

from xx xx xx xx xx xx interrupts)

.._ -.-------------------_ -------_ _._--_..
• 8<;'9 ...

to 3£ C9 32 0C 40 F3

••• 1100101.. III 48K DISKS (40SS/4055) TRS-OOS

GET ON OUR MAILING LIST AND GET ~'l. OFF ON SELECTED ORDERS '! Change bytes at these addresses.---_.._-_.._--_..__ ----_._---_.._--_ ~~------~_ ..
- O..-d .. ..- • -------- O....c..-;pt.on ------------ R.t .. , 1 -- Sp.ci .. l - from 40 to 5F: 5F92 (relocation of initial block move)

COLOR COI1PUTER COLOR COI1PUTER COLOR COI1PUTER COLOR
.. i6K .389 (WOW') 3:~~; (EXT) .499 <WOW') 64K (EXT>

OIOOIC Colo... Sp.". In"..d ....-. '21.95
01002C Sp..". 01 .. ..- '21.95
0l003C Meteo..-iods '21.95
01004C B..ttl .. Fl ••t '21.9:5
01004C Sp.c", T.... d.... '14.95
01005C l1.dn••••nd Hu. Min '19.9:5
01006C Gho.t Gobbl .. ..- '21.9:5
01007e Colo... Sc • ..-f",.n '19.95
Ol008C Loth.. ..-· .. L.by""nth '14.95
01009C Alc.t..- ... II "1.9:5
OIOIOC L ......... Co~~..nd '10.95
01011C Co.mic Suo .... 80.. 1 '14.95
OlOl2C Cole..- Bonan~.. '49.95
01013C Typing Tuto (t ..o" utIlity) '19.9:5
Ol014C M t .. ..- Cont ol (t ..p. utility) '24.95
0l015C M t .... Cont..-ol II (d;.~) '29.9:5
01016C Tap.. O,..-.cto..-y '14.95
01017C Di •••••"'bl .... 6809 (t ..p.) '14.95
OIBOIC LOWER CASE OPTION <HARDWARE) '79.95

CO/"IPUTER
.599 !!!

19.95
19.95
19.95
19.9:5
12.95
17.9:5
19.95
17.95
12.95
10.95
9.95

12.9:5
39.95
17.95
22.95
27.95
12.95
12.95
74.95

from F0 to 01:1:

from 73 to 89:

from 56 to 68:

from 5F to 71:

from BF to FF:

from BC to 23:

from F2 to 56:

from 40 to 88:

from 12 to F2:

6081:1 608C (relocation of source buffec)

6081 6080

6089 (relocation of editor p-code)

61:18B (relocation of compiler p-code)

(for 48k systems only) 6991 6093 (memory

size)

6760 6773 (space for DOS DCB + 3)

6750 677E {relocation of command buffer}

6751 677F

67CF (remainder of the changes are

to CO 12 02 11 01:1 89 C9 ED 53 96 52 C9

from xx xx xx xx xx xx xx xx xx xx xx xx

from xx xx xx xx xx xx

Change at 60CC to 6901:

patches for the cassette loader)

from £B to 90: 6830

frOm 2B to lB; 662F

from 02 to 53: 680£

from 77 to 00: 680F

from 35 to CC: 6900

from 98 to F9: 6693

from 02 to 52: 6700

from 22 to CD: 6892

Change at 5FF2 to 5FFO

, .. , MODEL I t. III , MODEL I ~ III , MODEL I t. III .....
" All p..-og....~.-h.... d ........ -.oft .......... tc ••".i1i ..bl. - c.ll! ,.

Oa0004 MULTIDOS (D •• k Op....-.ting Sy.t • ..,J ..-.g .99 only B'i'
0lBOl4 Lyn~ T.. I ..phon. Mod ..~ .299 269
OBBO'i'A HAYES SMART MODEM Imy f .. "o... it.1 .279 only 229
015014 Bug" (t ..p. utllity> '14.95 12.95
015024 Tap_ Copy (t ..p" utility> '14.95 12.95
015034 TCIB/MAl(E VC (di.k) '4'i'.9:5 44.95
015044 Po.. tman 2.0 ~~.il utility) .125 99
015054 MX-PRO (di.k) .24.95 22.95
GAMES • GAMES • GAMES ~ GAMES _ GAMES • GAMES - GAMES GAMES
010014 C.t .... pi11 • ..- (0)19.95117.95 (TI15.95/13.95
010024 AI, ..n 0 .. 4 ..n.... (0119.9:5/17.95 (T)15.95/13.95
010034 Fo..-t...... (0)19.95/17.95 CT)15.95113.95
010044 SL'P"'" Vad"..-\; (0)19.95/17.95 lT115.95/13.95
010054 Sup • ..- No". (Q)1'i'.'i'5/17.95 lTI15.95/13.95
010064 G"laxy!nv"Slon (0)19.95/17.95 lTI15.95/13.95
010074 Co.mic Fight • ..- (0)19.'i'5/17.95 (T)15.9~/13.95

080(>14 PENETRATOR (0)24.95/20.95 (T)24.'i'5/20.9~

080024 HOPPY (FROGGER) (0)19.95/17.95 1T116.95/14.95
080034 CATERPILLAR (0) 19.95/17.95 IT) 15.95113.95
080104 CYBORG (NEWI (Q)24.95/22.95 (Tl19.95/17.95
080114 OUTHOUSE (0119.95/17.95 (T) 15.9::5/13.9~

MORE GOODIES MORE GOODIE5 MORE GOODIES HORE BOODlES
OeOOIA p ... int~ ... St.nd.. CI ... ..- '24.9:5 B... onz. '27.95
01313011 A• ..-ocomp Doubl.... Li.t .159 SIl.cl.1 134
Oa80lE P...."t'''.l P • ..-iph ..... i.l. P ... int 8uff • ..- (EPSON) • 139 ,
Oa701A WA8ASH DISKS (91nQl. D.n•• ) 11.t '21.95 • 19.95 •
08702A ~ABASH DISl(S (0/0 77/80 t ... kl li.t '34.99 • 32.99 ,
OB703A ~A8ASH DISK8 (DID 80 2-.id••)Ji.t '42.95 • 39.'i'5 •
08704A ~ABASH FLIPPYS ( C.. ll l-aOO-621-4372/313~b4B-2341 )

CALL FREE FADM OUTSIDE MICHIGAN (24 h ... HOTLINE) 800-621-4372
MICHIGAN RESIDENTS 1-313-b48-2341 <th. LOW p ... ic •• p.y fO/'" it)
MAJOR CREDIT CARDS ACCEPTED OVER THE PHONE - C.O.D. - M. O. 
p"'I"•••ubj .."t to chang. without notlc. ---- '3.00 .hipplnQ 
To O..-d .. ..- by M"" In"lud.. (I) Full N..... (2) Phon•• (3) O..-d....
(4) M"d," (5) l1 ..m Siz. (6) DI.~ 0 ... Tap. (7) Ch.. ..-Q•• (131 Ad

o..-d .. ..- ..d 4..-om (9) Singl .. 0 ... Ooubl. D.n.,ty -Oi.k nO) Exp.....t
D.t. 0'" C.....dlt C.... d '<a110.. t ..o ....k. fo..- ch.ck. to ct ••..-lt
,t ••••••••••••••••• ,."., •••••• ,."",••••••••••••""" ••***

1.-800-521-Lf372

to CD 35 02 12 13 C9

Change bytes at these addresses

from 4C to 47: 6658 (change 'L' to 'G' for cassette load)

from 57 to 53: 665D (change 'w' to'S' for cassette save)

from 95 to F0: 6664 (patch extension to monitor)

from 5A to 85: 6665

LOW Prlc~s/FRST S~rvlc~/SatlsfactIDn Guaranto~
Table 3
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;********** EXTENSIONS FOR DISK TINY PASCAL *********

;************** CONTINUATION OF MONITOR *************

: i'I'RITTEN BY D.M. SILVER 12TH NOV. 1981
I 15 HOWARD ST. KEW 3101. VIC. AUSTRALIA

commands for the equivalent disk op
erations because I still tended to type
LS when I wanted to load a source
file from disk. Since I expected to use
the casselle routines rarely after the
initial rush to store cassette programs
on disk, changing the names of the
cassette commands caused no incon
venience.

To access these extensions to Tiny
Pascal, the monitor must recognize the
new commands and jump to the re
quired routine. Program Listing 2 is
the Assembly code for the extended
monitor and routines. The comments

You should now have a fully opera
tional disk version of Tiny Pascal. The
disk I/O routines incorporate error
checking and display the conventional
DOS error messages. Note that there
must be only one space between a disk
command (such as LS) and the file
name. You can stop the print routine at
any time by pressing the break key.
This allows you to escape if you acci
dentally try to print a long file or if you
don't have a printer connected. That's
right-no more computer hangups!

I have tried this Tiny Pascal with
TRSDOS 2.3, NEW DOS 2.1, and
NEWDOS80. When a disk error oc
curs in TRSDOS, the message dis
played is followed by meaningless
graphics that scroll the message off the
screen. However, comrol still returns
to the monitor. I don't know why this
occurs since I used a documented TRS
DOS call.

Finally, the routine that loads source
code from disk is compatible with
word processors such as Scripsit and
Electric Pencil. The routine accepts the
ASCII characters bet ween 20H and
7FH, carriage return (ODH), and the
Tiny Pascal editor tab character (09H).
Any other hex code is interpreted as the
EOF byte. Scripsit users should save
the files with the ASCII option. Delet
ing to the end of text afterthe last char
acter is also a sensible precaution to
avoid garbage after the last valid char
acter (which should be an end-of-line
marker). Also, the only control charac
ter used should be the end-of-line
marker-include no formatting in
structions!

Disk Tiny Pascal is quite a powerful
package for applications requiring on
ly integer arithmetic. Now all you disk
users can publish programs written in
Tiny Pascal!.
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the p-code. The byte count informa
tion is then used by the loader to deter
mine the number of bytes to read.

Add the hex code to PASCALI
CMD by using Debug or creating the
file using EDTASM. First, load the
PASCALlCMD file you created previ
ously. Then enter Debug and type the
hex code into locations 85FOH-8755H,
or load the assembled EDTASM ob
ject code. Finally, patch these new rou
tines into PASCAL/CMD and change
the names of the cassette commands,
Table 3 lists the addresses of the four
bytes to be changed, along with the old
and new values.

Then enter the following command:

DUMP PASCALlCMD (START=X'SF8A',
E 'D=X'87SS·,TRA=X'SF8A')

END OF TINY PASCAL
DESTINATION
BYTE COUNT
HOVE IT
REBOOT SYSTEM

Listing 2 continued

lTEST FOR RETURN TO DOS COMMAND

lTEST FOR PRINT COMMAND

with the program describe its
operation.

For the disk operations, the return
opcode at 400CH is replaced by a
jump; this is restored upon completion
of disk I/O to reenable the break key. I
have used the standard DOS Open and
INIT calls, as well as the write-byte-to
disk (Call IBH» and read-byte-from
disk (Call 13H» routines.

Because p-code can contain bytes of
any value, an EOF byte cannot be de
fined. Thus, my routines store the byte
count of the p-<:ode program as the
first two bytes of the file, followed by

85F0H
'X'
Z,EXIT
'P'

Program Listing 2

Program Listing I

Table 2

function

Save source program on cassette (same as old WS)
Save P--<:odc on cassette (same as old WP)
GCI source program from cassc((c (same as old LS)
Gel p-eode from cassette (same as old LP)
Save source program on disk
Save p-eodc on disk
Load source program from disk
Load p--<:ode from disk
Prim source program
Return to DOS

WRITTEN BY D.M. SILVER 12TH NOV. 1981
15 HOWARD ST. KEW 3191. VIC. AUSTRALIA

********* PROGRAM TO MOVE TINY PASCAL **********

ORG 9000H
MOVE LD HL,73EFH

LD DE,8SEFH
LD BC,2660H
LDDR
JP •
~~D HOVE

ORG
MONCTD CP

JP
CP

BB1BB
BUlB
0U2B
00130
00140
00150
00160
00170
00180
00190
00299
00219
00229
00239
00240
00259
00260

ERRORS

00180
00110
'10120
00130
00140
00150
00160
00170
00180
00196
00200
00210
'Hl220
00230
00240
00250

Command

55 filespec
51' filespec
GS filespec
GP filespec
WS liIcspcc
WP filespec
LS filespec
LP lilcspcc
P
X

9906
9006 21EF73
9003 llEF85
9006 016926
9009 EDB8
900B C30060
9990
90000 TOTAL

8SF0
85F0 FE58
8SF2 CME8?
8SFS FES0



Listing 1 continued

;~•••••• ~ ••••••• WRITE SOURCE CODE TO DISK

1~****""""~~ WRITE P-COOE TO DISK

; ~.~* .

EOFl

BE
'FH

~*'***""""

..............

.** •••••• ****~

lDISABLE INTERRUPTS
lRESTORE BREAK KEY OPERATION

lRETURN TO MONITOR

lTEST FOR VALID SOURCE

lCLOSE FILE

lWRITE BYTE COUNT MSB TO DISK

lWRITE BYTE COUNT LSB TO DISK

15ET UP DOS CALL AND VECTOR
lCALL DOS IN IT & TEST FOR ERROR

lLOAD POINTER TO SOURCE CODE
;GET TEXT BYTE FROM BUFFER
;TEST FOR END-OF-FILE

;TEST FOR OIS~ LUAD COMMAND

;GET CHARACTER FOLLLOWING 'L'
;TEST FOR LOAO SOURCE COMMANO

;TEST FOR LOAD P-COOE COMMANO

;TEST FOR VALID P-CODE

;BAO COMMAND, RETURN TO MONITOR
;TEST FOR WRITE TO DISK COMMAND
;8AD COMMAND, RETURN TO MONITOR
;GET CHARACTER FOLLOWING 'w'
;TEST FOR WRITE SOURCE CODE

;TEST FOR WRITE P-CODE COMMAND

;STORE BYTE COUNT IN BC REG

15ET UP DOS DCB AND VECTOR
lCALL DOS INIT

;CALCULATE LENGTH OF P-COOE

;WRITE BYTE TO DISK

15TORE BYTE IN TEXT BUFFER

;8AD COMMAND, RETURN TO MONITOR

;UPDATE POINTER TO SOURCE CODE
;LooP FOR NEXT BYTE
;WRITE EOF BYTE (FF) TO DISK

;SET UP DOS DCB AND VECTOR
;CALL DOS OPEN

;LOAD POINTER TO SOURCE CODE
;READ BYTE FROM DISK

;LooP IF MORE BYTES TO WRITE
lCLOSE FILE, ETC.

;TEST FOR VALID CHAR - MUST
;09H, 00H, OR BETWEEN 20H &
; INCLUSIVE

;LOAD POINTER TO P-CODE
lGET BYTE OF P-CODE
lWRITE BYTE TO DISK

;UPDATE POINTER TO P-CODE
lUPDATE BYTE COUNT

;IF NOT VALID CHAR, MUST BE EOF

'W'

A, (53831:1)
A
Z,5A36H
SETUP
4420H
NZ,ERROR
HL, (5380H)
A, (HL)
0FFH
Z,EOFI
IBH
NZ,ERROR
ilL
LooP1
IBH
NZ,ERROR

4428H
NZ, ERROR

LOAD SOURCE CODE FROM DISK

Z, PRINT
'L'
NZ,TESTW
5A82H
'5'
Z,LS
'P'
Z,LP
5A95H

SETUP
4424"
NZ, ERROR
HL, (5380H)
13H
NZ,ERROR
'DII
Z,OK
0911
Z,OK
20H
M,EOF2
'FH
P,EOF2
(HL) ,A

A,0C9H
(400CH) ,A
5943H

1\,(5387H)
A
Z,5A27H
SETUP
44201l
NZ,ERROR
ilL, (5386H)
BC, (5384H)
A
HL,BC
HL
C,L
B,H
A,C
IBH
NZ,ERROR
A,B
IBH
NZ,ERROR
HL, (5384H)
A, (HLl
IBH
NZ, ERROR
HL
BC
A,C
B
NZ,LOOP2
FINISH

NZ,5A95H
5A82H
'5'
z,ws
'P'
Z,WP
5A95H

LD
DR
JP
CALL
CALL
JP
LD
LD
CP
JR
CALL
JP
INC
JR
CALL
JP

LD
OR
JP
CALL
CALL
JP
LD
LD
XOR
SBC
INC
LD
LD
LD
CALL
JP
LD
CALL
JP
LD
LD
CALL
JP
INC
DEC
LD
OR
JR
JR

CALL
JP
DI
LD
LD
JP

JP
CP
JP
CALL
CP
JP
CP
JP
JP
CP
JP
CALL
CP
JP
CP
JP
JP

CALL
CALL
JP
LD
CALL
JP
CP
JR
CP
JR
CP
JP
CP
JP
LD

LOOP'

LooP3

LOOP1

FINISH

TESTW

00260
0027'1
002811
1111291-1
IH131-10
110310
00320
00330
00340
0035'1
01-1360
00370
00381-1
00390
00490
00410
0042B
00430
110440
00450
00460
00470 WS
110480
00490
005e0
ee51e
1111520
00530
00540
00550
00560
0057e
0e580
011590
0060e
00610
eB620
00630
130640
130650
0066e
00670
e068e
l1e69B
013700
e0710
0e720
00730
0074e WP
00750
013760
00770
0e780
el1790
008013
00819
0e82B
008313
008413
130850
130860
00870
00880
90890
009"0
00910
00920
00930
00940
0095e
00960
00970
00980
09990
01000
\H010
0102e
0103e
0104B
Ille50
011160
01070 LS
ue80
0lege
01100
01110
01120
01130
01140
01150
01160
1:1117 0
01180
01190
01200
012le OK

8697 C00987
869A C02444
8690 C2FB86
86A0 2A8053
86A3 C01300
86M C2FB86
86A9 FE00
86AB 280E
86AO FEB9
86AF 280A
86Bl FE20
86B3 FABF86
8686 FE7F
86B8 F2BF86
8688 77

865A 3A8753
8650 87
865£ CA275A
8661 C00987
8664 C02044
8667 C2FB86
866A 2A8653
8660 E04B8453
8671 AF
8672 E042
8674 23
8675 40
8676 44
8677 79
8678 COIB0B
867B C2FB86
867£ 78
867F COIBI-IB
8682 C2FB86
8685 2A8453
8688 7E
8689 COIBl-IB
868C C2FB86
868F 23
8691-1 0B
8691 79
8692 BB
8693 2BF3
8695 18B4

8648 C02844
864E C2FB86
8651 F3
8652 3EC9
8654 321-1C41-1
8657 C34359

8624 3A8353
8627 B7
8628 CA365A
8628 C00987
862E C02044
8631 C2FB86
8634 2A8053
8637 7E
8638 FEFF
863A 281-19
863C C01800
863F C2F886
8642 23
8643 18F2
8645 COIBI-II-I
8648 C2F886

85f'7 CA1787
85FA f'E4C
85FC C20FB6
85FF C0825A
8602 FE53
8604 CA9786
8607 FE50
8609 CAC686
860C C3955A
86eF FE57
8611 C2955A
8614 C0825A
8617 FE53
8619 CA2486
861C FE50
861£ CA5A86
8621 C3955A

Listing 1 cQnlinut's
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Lisring 2 continued

8608 C2FB86
860B 4F
860C CD1300

,* ••••• ***** •••• LOAD P-COOE FROM DISK *********•••• *

86BC
86BO
86BF
86C1
86C4

86C6
86C9
86CC
86CF
8602
8605

23
18E4
36FF
228253
1885

CD0987
C02444
C2FB86
211.8053
228453
C01300

lH220
1312313
1312413
13125e
131261:1
13127 "
13128e
IH290
013131'
01310
01320
e1330
0134e
111350
01360

111370
0138e
1:11390

EOF2

LP

INC
JR
LD
LD
JR

CALL
CALL
JP
LD
LD
CALL

JP
LD
CALL

HL
LOOP3
(HLl,0FFH
(5382H) ,HL
FINISH

SETUP
442411
NZ,ERROR
HL, (5380H)
(5384H) ,HL
13H

NZ,ERROR
C"
13H

iUPoATE POINTER TO SOURCE CODE
iLOOP FOR NEXT CHARACTER
,STORE EOF BYTE IN TEXT BUFFER
iSTORE END OF SOURCE ADDRESS
iCLOSE FILE, ETC.

,SET UP DOS DCB AND VECTOR
,CALL DOS OPEN

,LOAD POINTER TO P-CODE
iSTORE START OF P-CODE ADDRESS
iREAD LSB OF BYTE COUNT FROM DISK

;READ MSB OF BYTE COUNT FROM DISK

i******************* PRINT ROUTINE *****************.

1*************** SET UP DCB FOR DOS CALL ******** ••• ***

;**************** BUFfER AREAS *****************

DISK ERROR ROUTINE **************

CODE

FINISHED

DISK I/O

iBYTE COUNT IS IN BC REG
,~EAD BYTE OF P-CODE FROM DISK

,STORE P-CODE IN BUFFER
IUPDATE POINTER TO P-CODE
IDECREMENT BYTE COUNT

,STORE END Of P-CODE ADDRESS

,ZERO END OF SOURCE ADDRESS
iCLOSE FILE, ETC.

,LOOP IF MORE BYTES TO BE READ

;TEST FOR VALID SOURCE FILE

;ADDRESS OF FILE NAME
;ADDRESS OF BUFFER FOR
;LRL=256 BYTES
,SET UP DOS VECTOR

;DISABLE INTERRUPTS
;RETURN TO MONITOR

,SET UP DOS ERROR CODE
;DISPLAY DOS ERROR MESSAGE
,RESTORE BREAK KEY OPERATION

,LOAD POINTER FOR SOURCE
;GET BYTE OF TEXT
,TEST FOR END OF FILE
lRETURN TO MONITOR WHEN
;TEST FOR TAB CHARACTER

IBUFFER FOR DOS I/O
ICOMMAND BUFFER AND DOS DCB

ILOOP WHILE BUSY

;JUMP TO DOS

;RESTORE DOS VECTOR

IIF TAB, SUBSTITUTE WITH 3 SPACES
;PRINT SPACE

;PRINT CHARACTER
;UPDATE POINTER TO SOURCE CODE
ILOOP TO PRINT NEXT CHARACTER
IPRINT CIiARACTER
;CALL INKEY ROUTINE
;IF BREAK KEY, RETURN TO MONITOR
IGET PRINTER STATUS

;PRINT SPACE

RETURN TO DOS ******************

80H
4409H
A,0C9H
(400CH) ,A

S943H

DE,DCB+3
HL,BUFFER
B,B
A,0C3H
(4e0CH) ,A

NZ ,ERROR
B"
13H
NZ, ERROR
(HL) ,A
HL
BC
',C
B
NZ, LOOP4
HL
(538611) ,HL,
(5383H) ,A
FINISH

256
35

A, BC3H
(400CH) ,A
402DH

A,(5383H),
Z,5A36H
HL, (5380H)
A, (HL)
0FFH
Z,5943H
9

NZ,Pl
A,20H
PCHM
11.,2011
PCHAR
A,20H
PCHAR
HL
PLOOP
(37E811) ,A
53C4H
z,5943H
A, (37E8H)
7,A
NZ,WAIT

OR
CALL
LD
LD
DI
JP

LD
LD
LD
LD
LD
RET

JP
LD
CALL
JP
LD
INC
DEC
LD
OR
JR
DEC
LD
XOR
LD
JP

DEFS
DEFS
END

LD
LD
JP

LD
OR
JP
LD
LD
CP
JP
CP

JR
LD
CALL
LD
CALL
LD
CALL
INC
JR
LD
CALL
JP
LD
BIT
JR
RET

i·********····

ERROR

SETUP

PLOOP

PRINT

LOOP4

EXIT

1*****************

BUFFER
DCB

PCHAR
WAIT

014013
e1410
01420
131430
1ll44e
131450
e146e
U47e
e1480
014913
InS00
01510
01520
01530
0154e
1'1550
01560
01570
131580
015913
016130
1:11610
111620
U630
0164e
016513
016613
01670
01680
01690
01700
01710
BI720
e173e
01740
01750
01760
01770
01780
131790
131800
131810
01820
131830
0184e
111850
0186e
01870
01880
lH890
131900
01910
01920
01930 PI
01940
1319513
01960
019713
131980
01990
0213013
021310
021320
02030
02040
02050
0206 B
02070
02080
132090
02100
021113
021213
02130
021413
02150
02160

ERRORS

860F C2FB86
86E2 47
86E3 C01300
86E6 C2FB86
86E9 77
86EA 23
86EB 0B
86EC 79
86EO B0
86EE 20F3
86F0 2B
86F1 228653
86F4 AF
86FS 328353
86F8 C34B86

86FB F680
86FO CD0944
8700 3EC9
8702 320C40
8705 F3
8706 C34359

8709 115988
870C 215687
870F 0600
8711 3EC3
8713 320C40
8716 C9

01011
0023
0000
00000 TOTAL

874E 3EC3
87511 320C40
8753 C32040

8717 3A8353
87111. B7
871B CA365A
8nE 211.8053
8721 7E
8722 FEFF
8724 CA4359
8727 FEI:I9
8729 200C
872B 3£20
8720 c03087
8730 3820
8732 C03087
8735 3E20
8737 C03087
87311. 23
873B 18E4
8730 32E837
8740 CDC453
8743 CA4359
8746 3AE837
8749 CB7F
874B 20F3
8740 C9
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RELOADBD by Art Huston

games in August's game issue, and a
Basic Compiler in October. A com
plete listing of all programs ever in
cluded on Load 80 is published in this
special issue of 80 Micro.

Modell/III Cassettes

Modell/III cassettes are \vritten at
500 baud. Model III users mUSI re
spond L to Ihe CASS? prompt or type
POKE 16913,0 to set the baud rate
low. On Ihe Model I with Disk Basic,
type CMD"T" before loading any
files.

Basic files are loaded by using
CLOAD"file name." If you use disks,
a simple SAVE"file name" will save
the program to disk.

Loading tapes requires changing the
volume on the recorder. Stan at one
end of the volume scale and work up if

Index and
guide to
Load 80

Convert utility (see details below). The
disk is two sided and can be flipped to
read both sides. As with tapes, the
disks include 12 or more programs.

A special Anniversary Load 80 is
available for the Model I and 111 on
both tape and disk for $9.97 and
$19.97. Articles with programs includ
ed in Load 80 are marked with the
Load 80 logo in the index and on Ihe
first page of the article. A complete list
is also printed below in the Load 80
directory.

Back issues of all Load 80s are avail
able. Some of the programs published
in the last year include two machine
language monitors in April, a machine
language disk zapper in June/July, 23

Color Computer Load SO Cassettes

~======="=",,,,,,,,,,,,,,,:,:,,,,,,,~====~ The first Color Computer Load 80 is
available starting with the December
198280 A1icro. This cassette version of
the major 1982 Color Computer pro
gram listings is available for only
$14.97.

Subsequent Color Load 80s will be
available every three months covering
the past three issues of the magazine
for only $9.97. At the Color Compul-
er's I,SOO-baud rale, these IS-minute

f------------------t tapes are real bargains. Color Load 80
is not available for this special issue.

Model I and III Load SO

Tapes for Ihe Model I and III are
available monthly for $9.97 or at a
yearly subscriplion rate of $99.97.
Each tape is 30 minutes long and re
corded al 500 baud (the low rate for the
Model III). The tapes usually include
12 or more programs totalling up to
lOOK bytes.

Disks for Ihe Model I and 111 are
$t9.97 each or $199.97 for a year's
subscription. The disks are Model I,
single-densily, 35-track dala disks.
They are ready to use in a Model I and
in a Model III after using theTRSDOS

Program Title Ilage Comments

I COPYRGHT/BAS None
2 XASMZ865/BAS 130 None
3 STARTRCK/BAS 156 None
4 CASSREAD/BAS 164 None
5 CASSREAD/SRC 164 Needs EDTASM
6 GALLER Y/BAS 190 None
7 SENTENCE/BAS 228 None
8 DSKCLEAN/BAS 238 None
9 SPCBOMBRISRC 244 Needs EDTASM
10 DVMUSIC/BAS 253 None
II DYMUSlCiSRC 253 Needs EDTASM
12 FLEXCAT1/BAS 264 None
13 FLEXCAT2IBAS 264 None
14 FLEXCAT3/BAS 264 None
15 CATALOGS/BAS 316 None
16 PROGRAMAIBAS JI6 None
17 PROGRAMS/BAS 316 None

Anniversary Load 80 Directory
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Charier subscribers to 80 A1icro re
member Ihe dark days ... Iong

hours spent typing in a program only
to have it crash with a typing error.
Since April 1981, Load 80 has been
making such aggravation a thing of
Ihe pas!.

An ad in the April 1981 magazine in
Iroduced Load 80 as "a monthly dump
of Ihe major program listings in 80 Mi
crocol1lpul;ng on cassellc."

This column began in August 1981
as technical advice (0 Load 80 users,
and in March 1982 Load 80 expand
ed to include disks. Originally con
ceived for the Modell/III only,
Load 80 begins coverage of the Col
or Computer in December 1982, and
now has plans to appear on a major
networking service.

This Anniversary Reload 80 column
is a complete guide to using Load 80. Documentation

The Load 80 documentation consists
of a list of the programs, the language
each is in, and a phone number and
name to call if you need help. The doc
umentation for the individual pro
grams are the accompanying articles in
SO A1icro. If you don't read it you can
not expect to use Load 80.

Each program is the program listing
as it appears in the magazine. Some
programs include remark statements
detailing changes needed to run under
different systems. Your guide, how
ever, should be the keybox on the first
page of each article. If your system is
not listed there, the program will prob-

;================================J ably not run correctly on it.
This column is also a valuable source

of Load 80 information, on everything
from loading tapes to modifying pro
grams to run under different systems.



RELOADBO

you have trouble. Other measures that
might help are aligning the heads of the
recorder (see September 1981 Reload
80), demagnetizing the heads, or clean
ing the heads.

Model 1/111 Disks

Load 80 disks are supplied on
TDOS (Tiny DOS), the DOSPLUS
3.4 kernel. These disks are tlippies,
meaning that each side has data on it.
To read the other side, simply flip the
disk over.

Model I users can simply insert the
disk in drive O. Model III users must
ose Convert to copy the files to
TRSDOS:
• Back up a copy of TRSDOS. Insert
the back-up in a and remove the
other disk .
• Type Purge and then the master

password for the back-up disk.
• Type Y for each file. Ii will be
purged from the back-up disk.
• Insert the Load 80 disk in drive I.
Type Convert.
• Answer source as I, destination as
O. The Load 80 files will be copied
from the Load 80 disk onto the
TRSDOS disk.
• Flip the Load 80 disk and repeat the
last two steps.

All Load 80 files are now on your
TRSDOS disk, ready for use.

Basic files are loaded by entering
Disk Basic and typing LOAD"file
name." Remember that if a program is
written for a cassette-based machine, it
might not run on your system.

Using Assembly-Language }-iles

Many utilities and high-speed games

are written in machine language. These
programs are a numeric code immedi
ately recognizable to the computer.
For instance, the sequence of numbers
33,0,60,54,65 means "place a 65 in
memory address 15360."

Machine-language programs are
written using Assembly language.
which uses more English-like instruc
tions than machine language. For ex
ample:

LD HL,15360
LD (HL1.65

means the same as the sequence of
numbers above. Instructions like this
arc called source code and must be as
sembled into machine language before
being executed.

So programmers can have the option

TWO GIANTS AT YOUR FINGERTIPS . ..

VIDEOTEX CODES
SUPPORTED

SPLIT-WINDOW VIDEO

RECAll SCREEN

WORD WRAPPING

USER-DEFINABLE
TRANSLATION TABLES

• Data file structures

• Report formats

• Screen formats

• Validation criteria

"to any computer with wt1jch you can CQrlVllun;cate

ReqUires 48K computer

With TElEBOSS. your Mode/Ill's become powerful, user-friendly
data entry terminals into mini's and mainframes

TElEBQSS allows you to enter, modify. validate, and store data
on inexpensive floppy disks and then transfer these files without
tying up expensive communications ports or CPU time on the main
computer system.

Best of all, you define all input and output specifiers.

TElEBOSS interfaces with the highly flexible TELETERM commun
ications package, giv'ing you the capability of communicating with
virtually any kind of computer hardware, *

TELEBOSS - THE COMPREHENSIVE DATA
ENTRY/OUTPUT PROGRAM GENERATOR
THAT ALSO FORMS A NATURAL FRONT-END
FOR TELETERM I

Available for MOD II & IBM-PC early in J 983

DIRECT TR$-aO to TRS-80
DISK TO DISK TRANS
MISSION·

DIRECT FILE TRANS
MISSION FROM DISK""

SUPPORTS PROMPTED OR
NON-PROMPTED TRANS
MISSION

ON-LJNE/OFF-L1NE TEXT
EDITOR -~~-----------

'"",",en comm,.m,cat,ng w,th anOlh~r TElETERM ¥l",m
VIDEO PAGING "to <W1y computl.'" with wtHch you can communicate

Available for MOD IJ & ISM-PC early in 1983

TELETERM will turn any Model JII. with at least32K of memory.
single disk drive. and R5-232-C board and modem into an Intelligent
Terminal capable of communicating with nearly all types of computer
hardvvare. AND. it will allow ~IOU to define its parameters in virtually

any way you wish!

Only TELETERM gives you these (plus many more) features, all in

a single package.

THE MOST POWERFUL & MOST USER-ORIENTED
COMMUNICATIONS SYSTEM TERMINAL PACK
AGE AVAILABLE FOR TR$-SO MODEL'" USERS I

ORDER TODAY: Write or fill in the coupon and mail it with your check, money order, VISA or MasterCharge # to:

TELEXPRESS, INC., P.o. Box 217, Willingboro, New Jersey 08046

--------
Name _

Address _

Payment: Check_ Money Order_

VlSA_ MasterCharge_

TELEXPRESS ," Inc.
P.O. Box 217

WillingbOro. NJ 08046
(609) 877-4900

TRS-80 is a trademark
of the Tandy Corporation

~50'

City, State, Zip _

Phone _

Send me_ copies of TELETERM@ S125 per copy
including User's Manual

Send me_ copies of the TELETERM User's Manual
@ S10 per copy (Refundable when
TELETERM package is purchased).

Send me_ copies of the TELEBOSS @ 5295.00,
including User's Manuals.

~ountofPaymentS_~ _

For Credit Cards Only;

Aca # _

Exp. Date _

Credit Card Holders may expedite orders by
phoning: /609) 877-4900.



of modifying the program, Load 80
sells programs in Assembly language,
not machine language. This requires
that you own an editor/assembler l a
program that writes (edits) Assembly
language and assembles it. Two such
programs are EDTASM from Radio

Shack and EDTASM-Plus from Appa
rat. Not all editor /assemblers will load
files from both tape and disk, so be
sure you buy the right one.

Radio Shack introduced their disk
version of EDTASM later than many
other companies and made their source

code incompatible. For this reason
Load 80 uses the Apparat format for
source code. If you are buying Load 80
disks be sure to buy an editor/assem
bler that uses the same format.

Basic programs do not, of course,
require an editor/assembler.•

Load 80 Index, 1981 -1982
Program Page Program Page

Month Year Name Number Month Year Name Number

April 1981 COMPARE 271 LUNAR 244
EDUC4 144 P/CMD 246
EDUC8 144 ELECfR 288
CENTS 192 FORECAST/MKT 269
DOTGAM 210 STOCK/ANA 274
CHECKS 214 FIN/ANA 284
WHERZITI 252 LEDGER 222 (Pub.l'vlay 1981)

WHERZlT2 252 July 1981 PILOT 122
EXPO 266 PILon 124
BOOTHE4 117 BBOX 217
BOOTHE5 117 DISAS 244
BOOTHE6 117 TPASCAL 154
BOOTHE7 117 TWOI-IAF 202
BOOTHE/SRC 117 TWOHAF2 202
SIMUL80 154 HISPEED 280
ASTROL 179 August 1981 fRKNSTN 92
MANAGE 186 TANK 104

May [981 VARDOC 291 SPCEMP 106
SORT 264 STRGURD 116
HOMECALC 100 RACE 122
ENCODE/BAS 2)4 EPEXCR 126
DISCO 195 EPSLCf 126
BOA 294 MORSE ISO
DOME 128 MESSAGE 150
CARDEAL 11J DATGEN/SRC 168
RANDOM 246 VIDSPC 180
WRAI-' 109 RELSHP 192
INVID 176 VCESYN 208
DOLLARI 216 SRTSOFSR 214
DOLLAR2 218 DlSAS 240
AVERAGE 292 PHODEX 248
SCROLLER 204 SPRUSRISRC 256
CARAN 9) DIRPROG 270
SCROLLER/SRC 205 STRTRK 86
LIST] ISRC )9 CMDFIL 278
L1ST)/SRC 40 September 1981 ROTATE 154
SHFTRV/SRC 262 ROTATE2 154
INVERT/SRC 176 MEMXPD/SRC 174

COMPRS/SRC 270 CONVRT/SRC 186
L1NEI/SRC 139 HlDP1CS 204
RAMTST/SRC 148 SORTER 220

SARGIOI/SRC 274 SLPTSLPC/SRC 228
SARGI02lSRC 274 HRSRCE 244

June 1981 BOOTHE) 68 ERRPRT 250
MENMGR/BAS 178 LIFETIME 252
SUB 186 DlSKCHRGR 286
COPYKILL 224 CARTOON )20

MILEAG 236 BASCAL ))4 ('OllllnUf'S
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Program Page Program Page
Month Year Name Number Month Year Name Number

LASTEST 136 (Pub. August 1981) VARMAP 3()4
Otlobcr 1981 MA~IMIND 122 February 1982 GSETTR 70

SYLLOG 132 PUNCTUAT 82
VOICE 141 TESTMAKR 1Q4

SPEAK 141 PLANETS 112
TYPE 141 CAPCHEM 116
TAI.KER 146 BO(iGLE 166
BSKBALL 184 GElTEAM 196
HOMEINVT 220 KINGSCAT 232
SUNSET 272 SALECAST 268
FREEZER 274 SNAPSHOT 272
TRSCPPM 288 March 1982 TH REEDEE 138
YAHTZEE 302 PRMSRCH 152
BRIDGE J()6 HUMANS 154
F1REFGHT 316 GRADES 184
SPACE 334 SCRNPR T 214
JERICHO 292 (Pub.Septcmber 1981) CENSOR 216
TPRGEN/SRC 196 OTHLL080 252
AUTOKEY ISRC 242 RGRAPHIC 294
A$MPTCH/SRC 326 BLTNBRD 314
EDASFIX/SRC ]44 FLPYFIXR 326 (Pub. Dt'\:l'lllbcr 1981)
COPYIT/SRC 370 April 1982 BASICK 86

Novcmber 1981 TENANT 138 BAM 167
INVEST 144 RSL 188
HOUSE 160 ZUBRTNES 208
GRAPHS 176 DISKRD3 214
PROlJTIMi.:J{ 220 COMMANlJ 244
CHAIN 250 rvlASDIR3 250

ALTER 274 SHOPPING 270
CREDUN 321 RULER 302
SPRIJST .1.1.1 CP80 306
SECSRC 348 May 1982 MUSIC 142
ENHANCE 384 NAMESONG 234

Dccemhcr 1981 I .()(i !JOOK aX) EXPENSE 238
STAMPS 108 RACES 252
PLANTl 116 HANDICAP 264
PLANT2 116 BANNER 282
COINS 134 SPCCHASE 292
CHESS 154 GABBY 322
HEAT 220 MONEY DOS 382
GOLF 226 JunelJuly 1982 srv1PLZAPI 232
SE TRY 242 SMPLZAP2 232
BLCKBK 278 SMPLZAP3 232
DDENTRY 280 SURVEY 248
WRITER 290 QUESTIO 248
CITY 310 LOADFILE 248
A INMAN 314 PPREDICT 272
QUEUE 368 DIRECTRY 288
LOGGER 374 AIRTRAVL 300
LUNANCY 386 LEARNA 326
ORGANIZE 398 MERLIN 330

January 1982 PALLETS 98 PROJCAL 348
SURVEY 102 August 1982 HFLYNN46 66
RULE300 116 Games Issue SPY 80
MODELT 140 $PYFIELD 80
ALPHGRPH 190 CUBE80 106
NEATLIST 196 SLALOM 112
SCRIPGRAFT 230 KALAH/SRC 132
TAPESPTE 240 LUCKY13 156
MARS 265 CIJ/llinu/'s
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Creative Computer

RIBBONS:
PRINTER EZ: CARTRIDGES

RELOAD I NEW

Write For Free Catalog
Over 600 items in Diskettes, Paper. Lables. Ribbons. Checks.
Storage Boxes, Furniture, Binders and Hardware.• ·Mfg.
Trademark. Florida plus 5% tax.

FREE SHIPPING except hardware.

Most orders out in 24 hours with VISA, MIC, Money Order,
Cashier Check, Bank Wire and C.O.D. Personal check over
$150 allow 10-14 days. Mail order only. Prices subject to
change 9-8 Monday·Friday, 9-6 Saturday. ...... 190

Page
Number

156

156

156

216

222
234

240

248

254
274

270

280

286
2%
302

139
168

168

168

168

168

168

204
270

276

286
330

330

330

330
342

364

364
358 (pub. August 1982)
358 (Pub. August 1982)
358 (Pub. August 1982)

358 (Pub. August 1982)
114

122
203

228
228

276
276

2%
342
90

%

148

222

246
282

318

364
398

398

398

406
414

436

450

comi"ul'd Program
Month Year Name

ROUNDEND

STAR

DBLTRI

SUBCHOP2

SLOTMACH

CRAM

ACROSTIC

KUNGFU

MEMALPHA

TERMITES

PITrYPAT

THRUASTR

LOCO

RAMMER

CARDO 12

September 1982 MOBYDICK

COLORART

TRAINART
CHARTART
BTFLYART

CSTLEART

SNPYART

SCRNPLAY

ORDRFORM

SIM

VEIL/SRC

HOTDOG

MTRMOUTH
PACHINKO

FUN HOUSE

HAMMING

MooSI

MooS2

SQUAREI

SQUARE2

SQUARE3

SQUARE4

October 1982 QUIKCALC
BASICOMP

AUTOTRKl

MUSICI

MUSIC2

SCRPTCHI/SRC

SCRPTCHl/SRC

CRYPTO

I VE TRY

November 1982 MEDHIST
REGRESS

HEATSTRS

EINSTEIN

DRAWPOKR

BABYCASS

KWIKMAZE
PIXLPRNT

GENEOLOGY

ANCESTRY

FAMILY

TRON/SRC

QUIKSORTISRC

BKINVTRV

KTAABA

tn Florida call
3Q5-894.Q789

6 lor 29.95
NIA

3 For 11.95

EPSON BRAND

18.95
29.95

MISC

Over 100 Items
We'll Beat Any Price

On CPfM Items

HARDWARE

PRINTERS

MODEMS

Hayes Smart Moclem ... $245
Hayes Clock-Cronograph 235

CPIM

Epson MX 100 $ 749
Epson MX 80FT 579
Epson MX80. 474
Okidata 80 349
Okidata 82A . 469
Okidata 83A . 719
Okidala 84 Par 1049
Okidata 84 Serial 1149
C.ltoh FlO·40 CPS. 1399
C. Uoh Prowriter Par. 495
C. Itoh Prowriler Serial. 649
Smith Corona TP 1 . 649

Plastic File Box 50-5'/." $19.00
Library Case 5 If." 3.00
Library Case 8" . 4.00
Head Clean Kit. 23.00
Floppy Saver . 11.95
Floppy Saver Rings. 6.95
Green Screen 1.11.111. 12.00
Mailing Labels 5(X)() : .. $16.00

+ Shipping

4 For 18.95

3 For 16.95
3 For 18.95

10 For 24.95
6 For 24.95
4 For 18.95
3 For 13.95
3 For 13.95

RADIO SHACK
PRINTERS

Daisy II Black
Brown/BluefRed

LP '·2·4
LP 3 & 5
LP 6 & 8

EPSONIIBM

MX·70/80I80FIT
MX·1oo

OKIDATA

80·82·83·64

CENTRONICS
700/73017371739/779

ZIP PAK

Department 80
1236 E. Colonial Drive
Orlando, Florida 32803 USA

Adventure International
Big Five 1·5% Off
Avalon Hill 2·10% Off
Med System 3-15% Off
Acorn 5-20% Off
Epyx and Others

Racet Fastback ... $ 69
Business Pac 100 . 144

, RADIO SHACK
MODEL I & III'

GAMES

RADIO SHACK
MODEL II

CREATIVE COMPUTER

Asset Depreciation .. $350125
Account Payable. 495125
Account Receivable.. 495125
General Ledger 495125
Inventory Control. . 495125
Order Entry/Invoicing. 395125
Job Costing. 495125
Yahtzee . 24.95
Buy 3 and get 20% off

CALL TOLL FREE- 800-327-9294

NEWOOS 80 2.0 $139
LOOS 5.1 . 105
Maxi-Manager 84
Maxi-CRAS. 89
Electric Pencil I! . 79
Superscript 44
Business Pac 100 . 94
Library 100 , 39
Money Manager. . 36
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Special Interests
MOD III ROM COMMENTED-Soft·Sector marketing,
1981. This book is not an instruction course on
machine language, but rather an information source
that you can use time and time again for writing your
own program or patching old Mod I machine language
programs. It contains an explanation ot ROMs in the
latest machine from Tandy, with most every location of
the 14K ROMs listed, with comments. BK1235 $22,50

THE CP/M HANDBOOK (with MPIM)-by Rodnay Zaks.
A complete guide and reference handbook lor CPIM- .
the industry standard in operating systems, Step·by·
step instruction tor everything from turning on the
system and Insertrng the diskette to correct user
discipline and remedial action for problem situations
This also inCludes a complete discussion oj all ver·
sions of CPIM up to and including 2.2, MPIM and
COOS. BK1187 $14.95:

THE CUSTOM TRS·80 AND OTHER MYSTERIES-by
Dennis Kitsz. More than 300 pages of TRS·80customiz·

i ing information. With this book you'll be able to ex·
pi ore your computer like never betore. Want to turn an
8 track into a mass storage unit? Individual roverse
characters? Replace the BASIC ROMs? Make Music?
High speed, reverse video, Levell and Level II? Fix it if
it breaks down? All this and much, much more, Even if
you have never used a soldering iron or read a Circuit
diagram. this book will teach you hoW' This is lhe
definitive guide to customizing your 801 BK1218
$29.95.•

BASIC FASTER AND BETTER AND OTHER MYS·
TERIES-by Lewis Rosentelder. You don't have to
learn assembly language to make your programs run
fast. With the dozens of programming tricks and
techniques in this book you can sort at high speed,
swap screens in the twinkling at an eye. wrile INKEY
routines that people think are in assembly language
and add your own commands to BASiC. Find out how
to write elegant COde that makes your BASIC really
hum, and explore the power of USR calls, BK1221
$29.95. "

BOmicro
EOOI<SHELF

DOS RANDOM ACCESS & BASIC FILE HANDLING-By
HJ. Muller ThiS book was written for the non program·
mer, It is ideal for the businessman or prolessionai who
needs to solve and write special programs for in.house
buSiness problems, or the hobbyist who wanls to go be·
yond the cassette recorder and into disk storage and file
manipulation, It is written as a self· instruction tutorial
and will provide anyone with some Level II experience
with the ability to write special programs for inventories.
mailing list, work scheduling, record keeping, research
project data manipulation. etc. 150 pages. BK1236
$29.50
TRS·30 DISK AND OTHER MYSTERIES-by Harvard C.
Pennington. This is the definitive work on the TRS·80
disk system, It is full oj detailed "How to use," infor·
mation with examples. samples and in-depth explana
tions suitable Jor boginners and prolessionals alike.
The recovery of one lost file is worth the price alone
BK1181 $22.50."
MICROSOFT BASIC DECODED AND OTHER MYS·
TERIES-by James Farvour, From the company that
brought you TRS·80 DISK AND OTHER MYSTERIES
Contains more than6500 lines of comments for the dis
assembled Level 11 ROMs and six additional chapters
describing every BASIC subroutine, with assembly
language routines showing how to use them. Flow·
charts for all major routines give the reader a real in
sight into how the interpreter works. BK1186 $29.50:

TOOLS & TECHNIQUES FOR ELECTRONICS-by A, A
Wicks is an easy-to·understand book wrillen for the
beginning kit·builder as well as the experienced hob·
byist. It has numerous pictures and descriptions of the
safe and correct ways to use basic and specialized tools
lor electronic projects, as well as specialized metal
working tools and the chemical aids which are used in
repair shops. $4.95.· BK7348

• UNDERSTANDING AND PROGRAMMING MICRO·
COMPUTERS-BK7382-A valuabie addition to your
computing library This two· part text inCludes the best
articles that have appeared in 73 and KilobaUd
Microcomputing magazines on the hardware and soft
ware aspects 01 microcompLJting Well·known authors
and well·structured text helps the reader get involved
$1095'

KILOBAUD KLASSROOM-by George Young and Peter
Stark. Learning electronics theory without practice isn't
easy And it's no lun to build an electronics project that
you can't use, Kilobaud Klassroom, the popular series
first published in Kilobaud Microcomputing, combines
theory with practice. This is a practical course in digital
electronics. It starts out with very simple electronics
projects, and by the end of the course you'll construct
your own working microcomputerl

Authors Young and Stark. are experienced teachers,
and their approach is simple and direct, Whether you're
learning at home or in the classroom, this book provides
you With a solid background In electronlcs~and you'll
own a computer that you built yourself I 8K7386 $14,95

VOL. I-NEW 3rd Edition! Dedicated to the basic con
cepts of microcomputers and hardware theory. The
purpose of Volume 1 is to give you a thorough under
standing of what microcomputers are From baSIC con·
cepts (which are covered in detail), Volume 1 builds the
necessary components of a microcomputer system.
This book highlights the difference between minicom
puters and microcomputers. BK 1030 $15.95

AN INTRODUCTION TO MICROCOMPUTERS, VOL. 0
-The Beginner's Book-Written lor readers who know
nothing about computers-for those who have an in
terest in how to use computers-and for everyone else
who must live with computers and should know a little
about them. The first in a series of 4 volumes, this book
will explain how computers work and what they can do.
Computers have become an integral part of life and
society, During any given day you are attected by com·
puters, so start learning more about them with Volume
0, BK1130 $12.50."

NEWNEWNEW

• SOME OF THE BEST FROM KILOBAUD MICROCOM·
PUTING-BK7311-A collection of the best articles that
have appeared in Kilobaud MICROCOMPUTING. Includ·
ed is material on the TR5-80 and PET systems, CPIM. the
808018085/Z-80 chips, the ASR-33 terminal. Dal~ base
management, word processing, text editors a,ld file
structures are covered too, Programming techniques
and hard·core hardware construction projects for
modems, high speed cassette Interfaces and TVTs are
also inCluded in this large formal. 200 plus page edition
$10.95."

BOTH VOLUMES FOR $4.95!
ORDER HC002

HOBBY COMPUTERS ARE HERE!lf you want to come
up to speed on how computers work-hardware and
software-this is an excellent book. It starts with funda
mentals and explains the circuits and the basics of pro·
gramming, along with a couple of TVT construction proj
ects, ASCII, Baudot. etc. This book has the highest rec
ommendatlons as a teaching ald. $2,97,' BK7322

DON'T (or How to Care lor Your CompUI9r)~by Rod.
nay Zaks In plain language, With numerous i1lustra-

~~ens~r~h~(i2~~~~e~~~~~7~~~~~~~~~~~'~~s i~t=l~ ~~~:
puter system, Specific chapters cover each piece of
hardware and software, as well as safety and security
precautions and help for problem situations. Have
your ,computer work right the first time and keep it

~~~k~~?er~~e~;C~~~~17b$f~.~~~undreqUired. For all

YOUR FIRST COMPUTER-by Rodnay Zaks. Whether
you are using a computer, thinking about using one or
conSidering purchaSing one, thiS book IS, indispen
sable. It explains what a computer system IS, what It
can do, hOw it works and how to select variOus com
ponents and peripheral units. It is written in everyday
language and contains Invaluable information for the
novice and the experienced programmer. (The first edi
tion of thiS book was published under the title "An In
~~~~~~i~~.~~. Personal and Business Computing",)

MICROPROCESSOR INTERFACING TECHNIQUES
-by Austin Lesea &. Rodnay Zaks-will teach you how
to interconnect a complete system and interface it to
all the usual peripherals It covers hardware and soft·

:i~~e gt~~~~?~~~:~i~~~~,~~Ctl~~i~JE~~88~~S~1~:
BK1037 $17.95."

THE NEW HOBBY COMPUTERS-This book takes up
tram where Hobby Computers Are Here! leaves off, with
chapters on Large-Scale Integration, how to choose a
microprocessor chip. an introduction to programming,
10w·costll0 Jor a computer, computer arithmetic. check
ing memory boards . and much. much more! Don't
miss this tremendous value! BK7340 Only $2.97,'

WORDSTAR MADE EASY by Walter A. Ettlin. Now Word
Star is as simple to learn as it is easy to use. This book
teaches WordStar in 14 easy lessons, saving hours of
hard work. it comes with a convenient pull·out Command
Card, BK1239 $11.95

A USER GUIDE TO THE UNIX SYSTEM by Jean Yates
and Rebecca Thomas. Here at last is a clearly written
book that allows you to use the Unix operating system
easily, and at a fraction of the time it previously took. If
you're using, evaluating or Simply curious about this sys
tem, this is your book, BK1242 $15.99

INTRODUCTION TO WORD PROCESSING by Hal
Glatzer. This book explains in plain language what a
word processor can do, how to use one, how it improves
prOductivity-especially in businesses that handle lots
of words-and how to buy one wisely. No technical
knowledge required, for all first· time users and those
considerrng purchaSing a word processor BK1238 $12.95

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

No C.O.D, orders accepted. All orders add $1,50 for first book, $1.00 each additional book, $10.00 per book foreign airmail. Please allow 4·6 weeks for delivery. Questions
regarding your order? Please write to Customer Service at the following address. Use the order card in this magazine or itemize your order on a separate piece of paper and
mail to 80 Mrcro Book Department.Peterborough NH 03458. Be sure to Include check or detailed credit card information.

For Toll Free Ordering Call 1·800·258·5473
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$2.95
$4.95
$5.95
$3.95
$5.95
$4.95
$3.95
$4.95
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NANOS SYSTEM
REFERENCE CARDS

For Models I, II, III and color computer
At last' No more flipping through the pages 01 the
Basic manual! No more working through the maze of
machine language instructions! These cards com
pletely summarize the Basic and Assembler manuals!
FEATURES INCLUDE:
memory map, eyeball graphics, math instructions,
basic commands, store instructions, basic functions,

180

load instructions basic statements, move instruc
tions, special keys, exchange instructions. print using
examples, shift instructions. basic special characters,
compare instructions, basic and assembler messages
and codes, branch instructions, basic facts, data
alteration instructions, reserved words, 110 instruc
tions, ROM routines. complete character chart with
graphics and space-compression codes, hex-dec
chart, control code cross-reference, assembler in
structions commands and operators, screen line
layout. editor commands & subcommands, condition
code easy access
Designed as a fold-up, accordion-style card, fits in your
pocket. Panels organized for optimum speed for
reference,
Modell: Basic only FC1001
Modell: BASIC and Assembler FC1 002
Model II: BASIC and Assembler FC1 005
Model III: BASIC only FC1004
Model III: BASIC and Assembler FC1003
Color: BASIC and Extended FC1006
Apple II: BASIC only FC100?
Apple II: BASIC & 6502 FC1 008

6089

WAYNE GREEN BOOKS

INSIDE LEVEL II-For machine language program
mers This is a comprehensive reference 9ulde to the
Levei II ROMs, allowing easy utilizatIOn of the
sophisticated routines they contain. It concisely ex·
plains set·ups, calling seQuences, variable passage
and I/O routines. Part II presents an entirely new com·
posite program structure which unloads under the
SYSTEM command and executes in both BASIC and
machine code with the speed and efficiency of a com
piler, Special consideration Is given to disk systems
BKl183S1595.·

• Z·80 ASSEMBLY LANGUAGE PROGRAMM1NG
BK1177-by lance A. Leventhal. This book thoroughly
covers the Z-BO instruction set, abounding In simple
programming examples which i1iustrate sottware de·
velopment concepts and actual assembly language
usage. Features include Z·SO 110 devices and Interfac·
ing methods, assembler conventions, and compari·
sons With 8080Al8085 instruction sets and Interrupt
structure. $16.99·

lRS·80 ASSEMBLY LANGUAGE-by Hubert S. Howe,
Jr. This book incorporates into a singie volume all the
pertinent facts and intormation you need to know to
program and enjoy the TRS-80, Included are clear
present at ions ot all introductory concepts. completely
tested practical programs and subroutines, details of
ROM and RAM and disk operating systems, plus com
prehensive tables, charts and appendices. Suitable for
the tirsttime user or more experienced users, BK 1217
$9.95. '

PROGRAMMING THE Z·80-by Rodnay Zaks, Here is as·
sembly ianguage programming tor theZ·SO presented as
a progressive, step-by· step course, This book is both an
educational text and a self·contalned reference book,
usetul to both the beginning and the experienced pro·
grammer who wish to learn about the Z.ao, Exercises to
test the reader are included, BK1122 $15.95.·

SELECTRIC INTERFACE-by George Young You need
the quality print that a daisy wheel prinler provides but
the 1I10Ugtl'r~f buying one makes your wallet Wilt
SELECTRIC INTERFACE, a step-by· step guide to In·
tedacing an IBM Selectric IIOWriter to your microcom
puter. will give you that quality at a fraction of the
price. George Young. co·author of K;lobaud M/crocom·
pUling magazine's popular "Kilobaud Klassroom"
series, offers a low·cost alternative to buying a daisy
wheel printer. SELECTRIC iNTERFACE includes: step·
by· step instructions. tips on purchasing a used Selec
tric, information on various Selectric mOdels. in·
cluding the 2740, 2980. and Dura 1041, driver software
for Z80, 8080. and 6502 chips, tips on interfacing tech·
niques. With SELECTRIC INTERFACE and some back
ground in electronics. you can have a high·quality, low·
cost.letler-quality printer. PetalS not included. BK7388
(125 pagesl $12.97

6809 MICROCOMPUTER PROGRAMMING AND
INTERFACING-by Andrew C, Staugaard, Jr. Getting
involved with Tandy's new Color Computer? If so, this
new book trom the Blacksburg Group will allow you to
exploit the awesome power of the machine's 6809
microprocessor. Detailed information on processor ar·
chitecture, addressing modes, register operation, data
movement, arithmetic logic operations. 110 and inter·
facing is provided, as well as a review section at the
end of each chapter. Four appendices are inCluded
covering the 6809 instruction set, specification sheets
of the 6809 family of processors, other 6800 series
equipment and the 6809/6821 Peripheral Interface
Adapter. This book Is a must for the serious Color Com·
puter owner BK1215 $13,95.'

TEXTEDIT-A Complete Word Processing System in
Kit Form
by Irwin Rappaport
TEXT EDIT is an inexpensive word processor that can
be adapted to suit your differing needs-from form let·
tersto lengthy lexts. Written in TRS·80 Disk BASIC, the
system consists of several modules, permitting the
loading and use of only those portions needed. A disk
is also available which provides the direct loading of
the modules. however, the book is required for
documentation. For Modell and III with TRSDOS CON·
VERT.. one disk drive (2 disk drives or copy utility need
ed to transfer to system disk). Runs under TRSOOS
2,212,3, May not function under other systems. BK7387
{book. 90 pages) $9.97 OS7387 (disk) $19.97

MICROCOMPUTING CODING SHEETS Microcom
puting's dozen or so programmers wouldn't try to work
without these handy scratch pads, which help prevent
the little errors that can cost hours and hours of
programming time. Available tor programming is
Assembly/Machine Language (PD1001), which has col·
umns for address, instruction (3 bytes), source code
(label, op code, operand) and comments: and for
BASIC (PD1002) which is 72columns wide. 50 sheets to
a pad. $2.39.· r;

TEXTEDIT

a complete
wordj,roces)Jlg,

in ki

THE NEW WEATHER SATELLITE HANDBOOK-by Or.
Ralph E. Taggart WB8DOT. Here is the completely up·
dated and revised edition of the best-selling Weather
Satellite Handbook-containing all the in/ormation on
the most sophisticated and effective spacecraft now
in orbit. Dr Taggart has written this book to serve both
the experienced amateur satellite enthusiast and the
newcomer. This book is an introduction to satellite
watching, that tells you how to construct a complete
and highly effective ground station. Not just ideas, but
solid hardware designs and all the instructions neces·
sary to operate the equipment are inclUded, An entire
chapter is devoted to microcomputers and the Weath·
er Satellite Station, and for the thousands of experi
menters who are operating stations. The New Weather
Sate/lire Handbook details all the procedures neces·
sary to follow the current spacecraft. WeatherSatellite
contains Operation Satellite Systems, Antenna Sys·
tems, Weather Satellite Receivers, A Cathode Ray
Tube (CRT) Monitor tor Satellite Picture Display, A Di·
rect·Printing Fascimile System for Weather Satellite
Display, How to Find the Satellite, Test EQuipment, Mi·
crocomputers and the Weather Satellite Station, Sta·
tion Operations. BK7383 $8,95.·

No C.O.D. orders accepted, All ?rders add $1.50 for .first book, $1.00. each additional book, $10.00 per book foreign airmail. Please allow 4·6 weeks for delivery, Questions
regard 109 your order? Please wflte to Customer Service at the follow 109 address. Use the order card In this magazine or Itemize your order on a separate piece of paper and
mali to 80 M/cro Book Department-Peterborough NH 03458. Be sure to inclUde check or detaiied credit card information

For Toll Free Ordering Call 1·800·258·5473
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Games

ANNOTATED BASIC-A NEW TECHNIQUE FOR NEO
PHYTES,~BASIC programming was supposed to be
simpie-a beginner's programming language which
was so near to English that is could be easity
understood. But, in recent years, BASIC has become
much more powerful and therefore much morediflicult
to read and understand. BASIC simply isn't basic
anymore

Annotated BASIC explains the complexilles of
modern BASIC. It includes complete TRS-80' Level II
BASIC programs that you can use. Each program is an·
notated to explain in step-by-step fashion the workings
of the program Programs are t10wcharted to assist
you In following the operational sequence, And-each
chapter includes a description of the new concepts
which have been introduced

Anno/ated BASIC deals with the hows and whys of
TRS·80 BASIC programming. How is a program put
together? Why is it written that way? By observing the
programs and follOWing the annotation, you can devel
op new techniques to use in your own pfOgrams~or

modity commercial programs for your specific use.
Annotated BASIC Volume 1 BK7384 $10.95
Annotated BASIC Volume 2 BK7385 $10.95
Order Both Volumes and Save! BK738402 $18.95

NEW
NEW
NEW

BOmicro
EOOKSHELF

CAPTAIN 80 BOOK OF BASIC ADVENTURES-by Rob
ert Liddil. This book contains 18 of the most popular
Adventure programs available today; all In one easy to
read book with listings ready to be keyed in to your
computer, This unique book also contains an ADVEN·
TURE GENERATOR program, not available from any

~tr7te: :~~;~:~ 1h1~lge~eD~tE~,Pu~fa~R08~~i.:~a~r.
though specifically written for the TRS-80 Modell & III,
these programs are adaptable to other computers us
ing Microsoft BASIC. BK 1240 $19.95.

40 COMPUTER GAMES FROM KILOBAUD MICROCOM
PUTING-Forty games in all in nine different categories.
Games for large and small systems. and even a section
on calculator games. Many versions of BASIC used and
a wide variety of systems represented. A must for the
serious computer gamesman, BK7381 $7.95.'Business

Moneymaking

NEW REVISED EDITION

HOW TO MAKE MONEY WITH COMPUTERS-In 10 in·
formation-packed chapters, Jerry Felsen describes
more than 30 computer-related, money·making, high
profit, low capital investment opportunities.
BK1003 $15.00'-

HOW TO SELL ANYTHING TO ANYBODY-According
to The Guinness Book of World Records, the author.
Joe Girard, is "the world's greatest salesman." This
book reveals how he made a fortune-and how you
can. too. BK7306 $2,25.'

THE INCREDIBLE SECRET MONEY MACHINE-by
Don Lancaster. A different kind of "cookbook" from
Don Lancaster. Want to Slash taxes? Get free vaca
tions? Win at investments? Make money from some
thing that you like to do? You'll find this book essential
to give you the key insider details ot what is really in
volved in starting up your own money machine. BK1178
$5.95.•

50 BASIC EXERCISES-by J. P. Lamoitier. This book is
structured around the idea that the best way to learn a
language is through actual practice It contains 50
completely explained exercises: statement and
analysis of the problem, flowcharts, programs and ac·
tual runs. Program subjects include mathematics.
business, games, and operations research, and are
presented in varying levels of difficulty. This format
enables anyone to learn BASIC rapidly, checking their
progress at each step, BK 1192 $12.95'

INTRODUCTION TO TRS-SO LEVEl II BASIC AND
COMPUTER PROGRAMMING-by Michael P. Zabin·
ski. Written by an experienced educator, this is the
book for those beginners who want to learn about com·
puters without having to become an expert. It has prac
tical programs, useful IIne-by-line comments, excel
lent flowcharts accompanied by line numbers and over
200 exercises which hefp the reader assess progress,
reinforce comprehension, and provide valuable prac·
tical experience. BK1219 $10,95.'

PROGRAMMING IN PASCAL-by Peter Grogono The
computer programming language PASCAL was the
first language to embody in a coherent way the con
cepts ot structured programming, which has been
defined by Edsger Dijkstra and CAR, Hoare. As such,
it is a landmark in the development of programming
languages. PASCAL was developed by Niklaus Wirth
in Zurich; it is derived from the language ALGOL 60 but
IS more powerful and eaSier to use. PASCAL is now
widely accepted as a useful language that can be effi
ciently Implemented, and as an excellent teaChing
tool. It does not assume knowledge of any other pro
gramming language and therefore suitable for an in
troductory course. BK1140 $12.%.'

ADVANCED BASIC-Applications including strings
and tiles, coordinate geometry, area, sequences and
series, simulation and graphing and games. BK1000
$11.50

INTRODUCTION TO PASCAL-By Rodnay Zaks. A
step-by-step introduction for anyone wanting to learn
the language quickly and completely. Each concept is
explained simply and in a logical order. All features of
the language are presented in a clear, easy-to-under·
stand format with exercises to test the reader at the
end of each chapter. It describes both standard
PASCAL and UCSD PASCAL, the most widely used dia
lect for small computers. No computer or program'
mlng experience is necessary. BKl189 $t5.95

SOME COMMON BASIC PROGRAMS- Published by
Adam Osborne & Associates, Inc. Perfect lor non·
technical computerists requiring ready-to-use pro
grams, Business programs, plus miscellaneous pro'
grams. Invaluable for the user who is not an experi
enced programmer. All will operate in the stand,alone
mode BK1053 $14.99 paperback.

THEORY Z-How American Business Can Meet the
Japanese Challenge-by William Ouchi. Why are the
Japanese catching up and surpassing American in·
dustrial productivity? What allows Japanese in
dustrialists to offer guaranteed lifetime employment
to their workforce? This book will help you understand
Ihe Theory Z managerial philosophy and its implica
tions for the American corporate future. Examples are
given ,of the American industrial giants already
operating under Z·style management, and the Impact
of this style on the quality of their executives and
workers is explofed. A must for the alert businessman,
large or small. BK1226 $12.95'

Basic &Pascal

THE BASIC HANDBOOK-SECOND EDITION-by
David Lien. This book is uniQue, It is a virtual
ENCYCLOPEDIA of BASIC. While not favoring one
computer over another, it eKplains over 250 BASIC
words. how to use them and alternate strategies_ If a
computer does not possess the capabilities of a need
ed or specified word. there are often ways to ac
complish the same function by using another word or
combination of words. That's where the HANDBOOK
comes in. It helps you get the most from your com·
puter, be it a "bottom-ol·the·line" micro or an oversized
monster. BK 1174 $19.95'

LEARNING TRS·aO BASIC-by David A. Lien. Dr. Lien,
who is the author of THE BASIC HANDBOOK and the
original Radio Shack LEVEL I USER'S MANUAL, has
compiled a tutorial which includes portions of the
original USER'S MANUAL, and mosf of LEARNING
LEVEL II along wifh extensive additions. It will com
plefely cover the TRS·80 Models I, II, III. and 16 (sorry,
not the coloror pocket computers), It is, of course, wrif·
ten in the easy learning style which readers of Dr
Lien's bOoks have come to enjoy. BK 1175 S19.95.

BASIC BASIC (2ND EDlTION)-by James S. Coan. This
is a textbook which incorporates the learning of com
puter programming using the BASIC language wifh the
teaching of mathematics. Over 100 sample programs
illustrate the techniques of the BASIC language and
every section is tollowed by practicaf problems. This
second edition covers character string handling and
the use ot data files. BK 1026 $11,50."

BASIC COMPUTER GAMES-Okay, so once you get
your computer and are running in BASIC, then what?
Then you need some programs in BASIC, that's what.
This book has 101 games for you from very simple to
real buggers. You get the games, a description of the
games, the listing to put in your computer and a sam·
pie run to show you how they work Fun. Anyone game
will be worth more than the priceof the book for the fun
you and your family wiil have with it. BK1074 $7.50.'

MORE BASIC COMPUTER GAMES-Edited by David
H. Ahl. More fun in BASIC! 84 new games from the peo
ple who brought you BASIC Computer Games. In
cludes such favorites as Minotaur (battle the mythical
beast} and Eliza (unload your troubles on the doctor at
bargain rates). Complete with game description, list
Ing and sample run, BK1182 $7.50.'

WHAT TO DO AFTER YOU HIT RETURN-PCC's first
book of computer games. ,.48 different computer
games you can play in BASIC. programs, descrip
tions and. many illustrations. Lunar Landing, Ham
murabl, King, Glvel 2, Qublc 5, Taxman, Star Trek,
Crash, Markel, etc. BK1071 $16.50'

No C.O.D. orders accepted, All orders add $1.50 for .first book, $1.00 each additional book, $10.00 per book foreign airmail. Please allow 4-6 weeks for delivery. Questions
regarding your order? Please write to Customer Service at the followingaddress. Use the order card In this magazine or Itemize your order on a separate piece ot paper and
mail to 80 Micro Book Department-Peterborough NH 03458. Be sure to Include check or detailed credit card information.

For Toll Free Ordering Call 1·800·258-5473

BUSINESS SYSTEM BUYER'S GUIDE-By Adam Os
borne with Steven Cook. When you enter the market
place ot small business computers, you face a bewil
dering array of products, prices, features and fables
This guide cuts through the jargon and unravels the
task of buying the right computer system. This book
provides solid information on how to determine your
needs, how to choose software and hardware for all
business applications, what to expect from vendors,
what to avoid, and what questions you must ask. It also
provides a wealth of detailed information on products,
manufacturers, retailers and the whole microcomputer
market. BK1229 $9.95

SO YOU ARE THINKING ABOUT A SMALL BUSINESS
COMPUTER-by Richard G. Canning and Nancy C.
Leeper. For a well-organized manual on the process of
selecting the right computer system for your small
business, this text can't be excelled. Designed to in·
troduce the novice in data and word processing to the
real benefits of computerization, the book is filled with
money· and time,saving tips, photos of equipment,
lists of suppliers, prices, explanations of computer ter·
minology, and helpful references to additional sources
ot information. Everyone contemplating a first com
puter installation should have this book. BK1222
$14,00'
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Hardware is basically a machine that must be told
what to do. And, it's the software that gives those
instructions. It's the brain with the program that
directs and determines the end result. So, if it's
professional accounting results you expect, start
with the software and make it the best. .. PLUS!
Our expertly designed packages provide profes
sional results, yet are easy to use and understand.
PLUS is your easy answer for professional
financial management results.

PLUS accounting software will make the
hardware produce professional results!

PLUS makes software available
for the finest hardware!

TANDY MODELS II & III
THE IBM PERSONAL COMPUTER

PACKAGES AVAILABLE:
• GENERAL LEDGER • FIXED ASSETS
• ACCOUNTS RECEIVABLE • PAYROLL
• ACCOUNTS PAYABLE • EASYTRAK"'monitoring

system
Completely integrated programs with flexible user
defined file sizes.

~M-l MASTER ~?PllCAlIOH MENU 01/19112

1. G••o"llo;go, So..Io,
2. _",".11 Rltol...I. Smll'

:: ~~;~I~IS.,;:r::" S...,,.
5, Old" Eotryn I.ry SoW.n
t,FI"d_..ttsS I"
J. MENU_I"loIUO,lool.1I
I, MENU_R.."1"'" Fil'l'l
i, C~"i' 51110.. Oat.
<J En. 01 PIO<'W.~

Rn:lll1m1

ENTER SElfCTlOH ~U"'BEA

MENU-DRIVEN PROGRAMS
Easy to usel Related processing options
and instructions are displayed on screen
for easy operation, Built-in prompts and
disciplines enhance accuracy

EXTENSIVE DOCUMENTATION
Professionally prepared manuals make
packages understandable. Presents in
stallation, operation and educational facts
in easy to follow format.

COMPREHENSIVE SUPPORT
We provide the important follow-up tech
nical support you need. Our toll-free
"HOT-LINE" helps give answers. the
bulletins and newsletter keeps you in
formed and up-to-date.

SEE FOR YOURSELF HOW PLUS ACCOUNTING SOFTWARE ANSWERS YOUR BUSINESS NEEDS!

ORDER YOUR SAMPLE REPORT
BOOK, TODAYl

Phone

Card E,plratlon Oale

Tille

Slate

Address

Company

Please tlll'ln, clip coupon. Insert In a separate stamped envelope addressed to PLUS
Be sure you have included your check or money order if ordering the Report Book

Account No

Name

YlE
~I! I waOl'O make 'he eigh' Slan.

1'1 Please send me th.e information I have checked belOW..
• [] PLUS SAMPLE REPORT BOOK @ 820.00 each

Enclosed IS my check or money order
Charge my ::::J VISA or C MASTER CARD

o Please send more information on PLUS's Professional Accounting Packages

See actual results you can
expect with PLUS, The 88-page
PLUS Report Book contains
sample reports tor all packages
Irs an Invaluable tool to help
plan the needs for your busi
ness. And. it's only S20,OO!
Order yours today by simply
tilling out this coupon
and mail it wit I": a check
or money order to·

,'n~,",__,_

PRINTOUT PRIMER

IIPLUS
==Computer Technology, Inc.

7360 N Lincoln Avenue' Lincolnwood. Illinois 60646
1-312-647-0988 0 1-800-323-4240
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TECHNIQUE

Teach Your CC New Words
by Allen Curtis

The size and versatility of the Color
Computer's Basic vocabulary is more
than adequate for the majority of pro
grams. However I there are occasions
when it would be convenient to use
statements, commands,or functions not
available in the Color Computer's vo
cabulary.

Microsoft, writers of the Color Com
puter's Basic interpreter, have devel
oped a systematic procedure for adding
Extended Color Basic key words to the
Color Basic vocabulary, and in turn
adding Disk Basic key words to the Ex
tended Color Basic vocabulary. I will
describe this procedure. I will also

Add commands, state
ments, and functions

to Color Basic and gain
more computing power.

demonstrate a more economical way of
drawing and animating graphics.

ROM Tables

A machine-language subroutine cor
responds to each Basic word in the Col
or Computer's vocabulary in the associ-

ated ROM. In the Color Basic ROM
there are two tables of Color Basic key
words and two associated tables of ad
dresses. The addresses are the entry ad
dresses to the subroutines that execute
the statements, commands, or func
tions associated with the Basic key
words. The first Basic key-word table is

The Key Box

Color Computer
16K RAM
Extended Color Basic

Color Basic Word Subroutine Entry Token

FOR AD47 80
GO AE86 81
REM AEE3 82

AEE3 3A83
ELSE AEE3 3A84
IF AF14 85
DATA AEEO 86
PRINT B8F7 87
ON AF42 88
INPUT AFF5 89
END AE02 8A
NEXT BOF8 8B
DIM B34E 8C
READ B046 BD
RUN AE75 BE
RESTORE ADE4 8F
RETURN AECO 90
STOP AE09 91
POKE B757 92
CONT AE30 93
LIST B764 94
CLEAR AE41 95
NEW AD17 96
CLOAD A49B 97
CSAVE A44C 9B
OPEN A5F6 99
CLOSE A416 9A

Table}
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LLiST
SET
RESET
CLS
MOTOR
SOUND
AUDIO
EXEC
SKIPF
TAB(
TO
SUB
THEN
NOT
STEP
OFF
+

AND
OR
>

<

B75E
A880
A8B1
A910
A7BD
A94B
A990
A53E
A5EC

9B
9C
9D
9E
9F
AO
A1
A2
A3
A4
A5
A6
A7
A8
A9
AA
AB
AC
AD
AE
AF
BO
B1
B2
B3
B4
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located at addresses AA66-ABI9,
where the addresses are in hexadecimal
notation.

The table of subroutine entry ad
dresses associated with the key-word
table is located at addresses AB67
ABAE (Table I). In Table I the Token
column is not part of either ROM table,
but I included it for the sake of com
pleteness.

When you key in a Basic program,
the Basic key words you type are not

stored in that form in memory. To con
serve memory space, the Basic inter
preter encodes these key words into
tokens. The tokens for the Basic key
words in Table I range from hex
adecimal 80-B4. The Basic interpreter
uses the ROM tables in Table 1 to
translate each key word therein to its
corresponding token.

The ROM table of subroutine ad
dresses does not include addresses for
the final 17 words of Table 1. These key

words are suffixes and operators whose
subroutines are parts of other ROM
subroutines. Assembly-language pro
grammers wanting to incorporate some
of the subroutines into their programs
will find the information in Tables 1-6
helpful.

The other word table in the Color
Basic ROM is devoted to key words for
functions. This table starts at address
ABIA and ends at AB66. Its associated
subroutine entry-address table is locat-

Table 3

Color Basic Word Subroutine Entry Token

SGN BC7A FF80
INT BCEE FF81
ABS BC93 FF82
USR 0112 FF83
RND BF1 F FF84
SIN BF78 FF85
PEEK B750 FF86
LEN B681 FF87
STR$ B4FD FF88
VAL B716 FF89
ASC B6AO FF8A
CHR$ B68C FF8B
EOF A5CE FF8C
JOYSTK A9C6 FF8D
LEFT$ B6AB FF8E
RIGHT$ B6C8 FF8F
MID$ B6CF FF90
POINT A8F5 FF91
INKEY$ A564 FF92
MEM B4EE FF93

Table 2

Disk Basic Word Subroutine Entry Token

DIR CBCF CE
DRIVE CDE9 CF
FIELD CFEO DO
FILES D080 D1
KILL C6C2 D2
LOAD C99A D3
LSET D026 D4
MERGE C98B D5
RENAME CF3F D6
RSET D025 D7
SAVE C932 D8
WRITE CF8A D9
VERIFY D65B DA
UNLOAD D146 DB
DSKINI D4AB DC
BACKUP D175 DD
COPY D2CC DE
DSKI$ D3FF DF
DSKO$ D474 EO

Table 5

Table 4

Token

FF94
FF95
FF96
FF97
FF98
FF99
FF9A
FF9B
FF9C
FF9D
FF9E
FF9F
FFAO
FFA1

Subroutine Entry

8EBO
8378
8381
84F2
8524
8446
86AC
8480
8BDD
86BE
877E
8968
9339
874E

Disk Basic Word Subroutine Entry Token

CVN CD1A FFA2
FREE CDCO FFA3
LOC CD36 FFA4
LOF CD5B FFA5
MKN$ CD28 FFA6
AS B277 FFA7

Table 6

Extended Color Basic Word

ATN
COS
TAN
EXP
FIX
LOG
POS
SQR
HEX$
VARPTR
INSTR
TIMER
PPOINT
STRING$

Subroutine Entry Token

8970 B5
8533 B6
86A? B7
86A8 B8
8871 B9
AF89 BA
93BB BB
9532 BC
9361 BD
9365 BE
9670 BF
968B CO
9546 C1
9E9D C2
98EC C3
9755 C4
9758 C5
9CB6 C6
9723 C7
9621 C8
9A22 C9
8C18 CA
8A09 CB

CC
CD

Extended Color Basic Word

DEL
EDIT
TRON
TROFF
DEF
LET
LINE
PCLS
PSET
PRESET
SCREEN
PCLEAR
COLOR
CIRCLE
PAINT
GET
PUT
DRAW
PCOPY
PM ODE
PLAY
DLOAD
RENUM
FN
USING
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ANITEK SOFTWARE PRODUCTS 0 POBOX 1136 0 MELBOURNE. FL 32935 D (305)259--9397

For the TRS-BO Model I and III

,--- GUARANTEE --,

..-- 175

ONLY
$69.95

• Automatoc ,~numl>enng 10' EOT"'SM aM e",slc
Ide,

o Print cOnten" ot .c'een tunction
o P,int p,ey,e""ng 10,m... le.l, moer" heade,", num_

be" o.ge., etc on me 'C,een ·..."hOul o"ntlng it
On pape,

o Page by page paus,ng c.oab,lIty to' sheet leo
pnnle"

o SUPP<lrt. oom pa'allel and ,eHal p,in,",~

o Prlnle, conlrol cod~ acc~"
o S"ppons p'0P<ln,o"al .pace lu,tltymg on

Cenl,on<C, 737, 739, line Prlnte< IV, Oa"yWneelll
O'ablo. Qume, Slarw"le" Spmwnt~', C l10n
P,o",,,te,. NEC PC·S023A·C, TEC 85{l(lR

• AI.o sUi>pon, .pec,allunc"on. at M,c,oline, MX·OO
MX-l00, ana G,.I"., Plu.

• Any char,cle, 0' .ymOOI you' p,inler can pnnt 's
aceessable W'I~ Ihe SpeC'a1 CM,aCtl" l~atu'e

o WO,k. ",lth NEWOOS. NEWOOS80, TRSOQS
lOOS. aM OOSPLUS - Stngle or Do.,bl" O"nsi'y

14 Lexington Road, New City, NY 10956

(914) 634-1821
Visa and MasterCard accepted.

TRS·80 is J ,,:gisterf'd tr<l(Jf'mark of Timdy Corp

HOWE SOFTWARE

(dd!
\\\ The Magnificent

WORD PROCESSING SYSTEM

• WnUen ,n last Z60 mec~,ne languaQe
• S,nSle ~ey control 01 .11 edlhng !unClions lor ease

of ,,.,,
• Dynamoc diopl.y 01 word counl, I,necoun!.•,,<1 lree

memory count
• SuperscnplS.•uMenpts, uMe"lned, bold ed, ft.·
p.nd~ and conden"'" type .'yl"" - combine oM
intermi. witl"" • line

• ....utom.!ic.,ly justofies and ..ord-woapson lM.c,... "
as you lyp"

• ~a[ch, Replace, aM G'OI>OI 5e.,cn and Replace
• Odd and even P"g8 usar·definable head"rs, foote".

aM page number line.
o U,e,-<l"linAbl. 100.OPOCI"9. oneel s.,e, top, left, and

bottom maroins
• Mo•• ~1C>(;k. oT 'eXl from (l.,k, '0 0'"', aM ""Inln

'he 1."
• examine d'" d""ctory on .ny d"k and k,1I flte.

...Me ed,ting
• Full.c,.om O<!,ling 01 EDT""SM aM BASIC 'e" tile.

CALL (305) 259-9397 ~141
Add $2.00 ."Ipplnll' " ...dUnll. Florl.s. ,..I_to.dd ''10 ••1.. 1... C"""k. '<'quire 3 ....k.to elu, b.nk.

Many word processing systems claim theirs are the best, but few would
dare to guarantee them, Not Usl We are confident that ZORL.OF is the
most useful word processing system on the market for under $200.00.
If you don't agree, return it within 30 days for a jull refund.

TRS-80'" Model 1 & 3 Software
SYSTEM DIAGNOSTIC. $99.95
Tt'sts every component ofyourTRS-RO Modell or 3' ROM. RAM, Video
Display. Keyboard, Cassette Recorder, Line Printer. Disk Drives (single
or double density. 35, 40, or 80-track drives). RS-2.~2-C Interface

SMART TERMINAL. $74.95
Model II CP/M Version $79.95
The intelligent telecommunication program. Automatic trdll~rtli~Slon

and reception of files. Trup BREAK key. Cassette and disk files compatible
with both SC RI PSIT'· and Electric Pencil'· Same program supports both
cassette and disk systems

HOME BUDGET. $49,95
C:lsselle Version. $29.95
Analyzes your income and expenditures, and prints monthly and year
to·date summaries showing income tax d,'ductions. Complete' instruc
tions on customizing to your own budget.

SMALL BUSINESS ACCOUNTING. $59.95
Cassette Version. $29.95
Based on Dome Bookkeeping Record #612, kepps track of income,
expenditures. and payroll for a small business. Income and expenses
can be entered on a daily, weekly, or monthly basis. Program com putes
monthly. through last month, and year-to-date sUlTliTlarips

MAILING LIST. $69.95
Mailltains mailing lists of up to 1326 names on a single formattpd diskt'tte.
Add, change. delete, find names, sort by information in any field, print
up 10 4-line labels of 32 characters per line on 1 ,2,3. or 4 column labt'ls.

Documentation to any program can be purchased sC'parately for
510.00, deductiblf' from later software order.

Specify TRS-80 Modell or 3.
Add 53.00 for postage and handling

Nf'W York State residents add 4 '14% sales tax.
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ed at addresses AA29-AA50. These two
ROM tables combine to form Table 2.
The tokens for the function key words
require two bytes each.

In the Extended Color Basic and Disk
Basic ROMs, there are tables analogous
to those in Tables I and 2. Their loca
tions are at addresses 8183-81 EF,
81 FO-82 I0, 821E-8256, 8257-8272,
CI7F-CIDA, CIDB-C200, C201
C213, and C214-C2IF. The substance
of these ROM tables is in Tables 3, 4, 5,
and 6.

Auxiliary RAM Control Bytes
In the auxiliary RAM (addresses

()()()()-03FF) of the Extended Color
Basic ROM there are bytes used to
control the Basic interpreter's action
in determining from the current loken
which subroutine entry to make.
These control bytes are located at ad
dresses 0120-0130. At 0120 is the
number of Color Basic key words in
the ROM table that is part of Table I.
The two bytes at 0121 and 0122 point
to this ROM table of Color Basic key
words. The succeeding two bytes
point to the associated ROM table of
subroutine entry addresses.

The succeeding five addresses, 0125-

0129 serve similar purposes for the
ROM tables associated with Table 2.
The next five bytes diverge somewhat
from the established pattern. The byte
at 012A contains the number of key
words in the Extended Color Basic
ROM shown by Table 3.

The bytes at 012B and 012C point to
the ROM table of Extended Color Basic
key words. The divergence occurs at
0120 and 012E. These bytes point to a
subroutine that helps determine the sub
routine entry address for tokens
B5-CB. The subroutine also takes care
of tokens FF90 and FF9F.

The bytes at addresses 012F-0133
have a purpose similar to the previous
five bytes. The final two bytes at 0132
and 0133 point to a subroutine that
helps determine the subroutine entry
addresses for tokens FF94-FFA I, with
the exception of FF90 and FF9F.

The two subroutines that help in de
termining subroutine entry addresses
also provide exits to addresses stored at
0137,0138 and 013C, 0130. When the
Color Computer does not have a Radio
Shack Disk System, these latter ad
dresses lead to a subroutine that sends
the SN error message to the screen.
When the machine does have a Disk

System, the 10 bytes in locations
0134-0130 have properties analogous
to the preceding 10 bytes.

HPOKE, EXG, and EOR

The following two statements are ex
tremely valuable additions to Extended
Color Basic.
• A POKE-like statement that trans
fers hexadecimal bytes to successive
RAM addresses: For example, HPOKE
&H2900,CE,3E,9C,8E,CI,7F,C6,5C,
BD,A5,9A sends the bytes CE, 3E, ...
9A to addresses 2900-290A. HPOKE
provides a convenient means of typing
in machine-language programs. It also
greatly simplifies the use of elegant
string-packing techniques. HPOKE
eliminates the need for the slow Read,
Data, POKE loops used in string pack
ing. Ironically, slring packing is used in
the program that adds HPOKE to the
Extended Color Basic vocabulary.
HPOKE is also the key to a new high
resolution graphics technique.

• A single statement that qUIckly does
the equivalent of:

FORt~OTO)

B ~ PEEK(VARPTR(A$(X» + I)
POKEVARPTR(A$(X» + I.

PO Ro, 1~1 \ IIdk.u< \, ••h,"~'on "8m-
1.·I,·p''""''!Ot> -1\1 Q;;. ".. 72

M1KEE E.LECTRONICS CORFORAnON

SOFTWlUlE
• COMES ..", .. $.<1......£... DI"rV(~~Ilt

• USAlllt '''ROl.J(;>- BASI(; 01'1 ......c......t .....NGUAGt
• HCHlEN! 1NS'..t .....11ON

OPI'''A'ION ......_l

.....I''IIE '"" '''fE 6<lOC"URE ", c.' .".
~o.-"'''''''~'''()I'\

,00t ,<-IS ..V.......alE 10'l JUS' $'~OO
"ANUIOI. """"1.JI.lllE ~""""'ElY fO" $1500

f ......""""· :>r"""""".,,_ ....""-"<'-'t ....,.ac I«(GAOJ'O<'· __

PRlI'AJO coo M,t,S·O!CH"AGE. VISA ... M,t,STEJll
CAAO O"lOERS .-.caPI(lI FOe lleo_ w.
\;$ c..,-,,>,O'''\.Y S_''''JO'''''_~

DUllEIlS INQUIRIES INVITED.

ORDER NOW FOR ONLYS340.

TURN YOUR COMPUTER INTO
A GRAPlDCS MACHINE

• lOl"l SCllnN ......(AS( ....QEO
• TWO M(Xl($ Of' [)fNSlfV

.... '1920<1\11· 1'J2""_'
~'l' 0\ll0<~'. 1'12""__

• (vT: ..... 001 CA.N II( SO Fll'SU ... TESTEO
• 1net I'('I(S Of' ~.$r ~ ... "'E'lOR"
• ~UfOC'lONS Sll((;TEO IY OUIPU' _, .~
• ME~"lJ'l'(OfOflSPUO

• OCCUPIES lASI 1&1< 1It.0C0< Of' MEMOR"
• CAN II( USED,t,S NORM""- MEMORY

,·'_ ...oellOl"'_oI...".,....
• COo.OACOOAOON.lfOENClOSURE
• OOE$ NQ1' CQNfl.OCT wIT" DlSo( O'l CASSl-'E ''0

• SElf SWITC>lING POWEll suPPly
l""'-''''''''''''~'''

• (;()MES WIno 'rs OWN WALL IFlANSFO""'E~
, NOI .. (;h.OJU.CJ(R O(NElUTOOl •

• (ASIINS'''U''''1ON
If\oQ.._ ...... 'e_COtV'>KI.......""
one ~_Q.~ tv',

HARDWARE

" you've blMn wailing for a graphic
system wilh the best do's/dollars ratio,
lake a look al au' MIKEEGRAPHIC_' v

~ G••·., _ .. • ••_.'.-~-> ~>

, , _ ~'H·..... · ~
, "-",,, '0''' •..., •.• ,., ,."........... ,.... ~.... ,,,.,, ..
. ,"'...." ••,,,,,"" " '((''',(\.0

•• MIKEIEORAPHIC ;$ , han;lwar8lso11ware
system designed for the TR5-80 model I &
III compu1e~. When Installed, your 80 will
come alive wi,h graphic ability!!

WITH THE MIREEGRAPHIC'
GRAPIDC SYSTEM!!

EP80N MX·l 00 III. MX 60·FT III. MX 60·111 CALL FOR PRtCE
Okidala 80 Printer 80 CPS, list $449 8330.00
Okidala 82A Printer 120 CPS, list $649 8440.00
Okidala 83A Printer 120 CPS, List $1,119 8675.00
Okidata 84 Printer (parallel) 132 column, 200 CPS 8980.00
Okidala 84 Printer (serial) 132 COlumn, 200 CPS $1050.00
Okidata 2350 Printer (parallel) 132 column, 350 CPS two COlor

nbbon, Ust $2.800 81860.00
Smith Corona TP-1 Daisy·wheel pnnter, parallel or serial, 10 or

12 pitch, List S895 8615.00

BMC 12AU 12 inch 15 MHZ, green on black monitor 895.00
BMC 12EU 12 inch 20 MHZ, green monitor with non·glare screen 8129.00
DC Hayes Smartmodem (300 & 1200 BAUD) list $699 8505.00
DC Hayes Smartmodem.list $279 8219.00
Diskette storage case for 51/. inch diskettes (holds 100 diskettes) 818.00
Practical Peripherals Epson Butler (parallel 16K) for Apple II or

Radio Shack, List $159 8125.00
Perc am Doubler II 8149.00
Practical Peripherals Micro Buller Inline 32K (specify serial or

parallel) 8244.00
landon 40 Track Drive complete wlcase & power supply 8255.00

CASH ONl YPRICE INCLUDES money l)fder, certified company & personal check & COO.
Personal and company checks takt two
weeks to clear. / '\Shipping & Hanclling Chargt on lighl

L~~~
items $2.50. Prices subjecllo ching!
withoul notice. NJ residents IIdd 5%
nits tllI.
HOURS: 10 AM to 5 PM Weekdllys.
Atler 5 PM and Weekends
Dutslionllble.

I 81A(1[J8INC b
Send for L

\P.o. BOX 1.49. BLOOMFielD. NJ. 07003
COMPLETE
CIRCULAR 201-751-8444_55
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PEEK(VARPTR(A$(Y) + I)
POKEVARPTR(A$(Y»+ I,B
NEXT

20 REM •• THERE ARE 210 SPACES IN STRING OF LINE 30. **
30 A$="

without using variables I and B. This
statement, called EXG, quickly ex
changes two strings. Suppose A$ =
"FIRST" and B$ ="SECOND". Af
ter the execution of EXG(A$,B$), Ihen
A$ ="SECOND" and B$ ="FIRST".
The loop

FORI=A TON
EXG(A$(t),AS(I + I))
NEXT

can be invaluable in rapid string sorts.
A useful tool for specialists is the

EOR function. C = EOR(A,B) executes
twice as fast as its equivalent C =
(NOTA AND B)OR(A AND NOTB).

Adding 10 Basic's Vocabulary
The following are the steps I use to

add to the Basic vocabulary. You can
use this general procedure to add words
of your own.

First, write subroutines for HPOKE,
EXG, and EOR and assign Ihem to
RAM locations. Choose high RAM ad
dresses that you can protect using the
Clear statement. For a 16K RAM, use

40 X=VARPTR(A$)+2:X=256*PEEK(X)+PEEK(X+l)
50 FORI-X TOx+209
60 READJ
70 POKEI,J
80 NEXT
100 DATA2,&H3F,&HS7,&H3F,&H68,1,&H3F,&H63,&H3F,&H77
110 DATA&H34,&H60,&H30,&H8C,&HF1,&HCE,1,&H34,&HC6,&HA,&HBD,&HA5,
&H9A,&H6F,&HC4,&H7F,1,&H43
120 DATA&HCE,&H3F,&H57,&H30,&H8C,7,&HC6,&HB8,&HBD,&HAS,&H9A,&H35
,&HE0
130 DATA&H48,&HS0,&H4F,&H4B,&HC5,&H45,&H58,&HC7,&H3F,&H85,&H3F,&
HBC
140 DATA&H45,&U4F,&HD2,&H3F,&HE5
150 DATA&H81,&HD0,&H25,3,&H7E,&HB2,&H77,&H8E,&H3F,&H5F,&H80,&HCE
,&H7E,&HAD,&HD4
160 DATA&HC1,&H44,&H23,2,&H20,&HEF,&HC0,&H44,&H8E,&H3F,&H66,&H7E
,&HB2,&HCE
170 DATA&HBD,&HB7,&H3D,&H9D,&HA5,&H81,&H2C,&H26,&H2D
180 DATA&H8D,&H10,&H48,&H48,&H48,&H48,&H34,2,&H8D,8,&HAB,&BE0
190 DATA&HA7,&H80,&H9D,&H9F,&H20,&HE8,&H9D,&H9F,&H81,&H30,&825,&
HC
200 DATA&H81,&83A,&H25,&HF,&H81,&H41,&H25,4,&H81,&H47,&H25,5
210 DATA&H32,&H62,&H7E,&UB2,&H77,&H80,7,&HB0,&H30,&H39
220 DATA&HBD,&HB2,&H6A,&HBD,&HB3,&H57,&H34,&H10
230 DATA&HBD,&HB2,&H6D,&HBD,&HB3,&H57,&H35,&H40,&HA6,&HC4
240 DATA&HE6,&H84,&HA7,&HBl,&HE7,&HC1,&HBD,6,&HBD,4,&HBO,&H82,&H
67
250 OATA&H39,&HA6,&HC4,&HE6,&HB4,&HA7,&HB0,&HE7,&HC0,&H39
260 OATA&HBO,&HB2,&H6A,&HBD,&H87,&H3D,&H34,&H10,&HBD,&H82,&H60,&
HBD,&HB7,&H30
270 DATA&HBD,&HB2,&H67,&H1F,&H10,&HAB,&HE0,&HE8,&HE0,&HBD,&884,&
HF4,&H39

Program Listing /

With the Platinum Worksave •programming time
and hassle can be cut by 50%.

COLOR COMPUTER"

THE PLATINUM WORKSAVER INClUDES;
• lnh':lncemelll pfogr.:Jm. Indudlng a sample mlOl·word procC'ssor. on a

hlgh-QUilltly Agfil CilSScflf'.

• FtllIy lab{'/r'c/ aC('lill(" keybo.uc/ overlay
• Complelf' InSffUetlons
• Loads In seconds. l.:Jkes 2.2K

You're Serious About
Your Color Computer:"'

y" 544 SO ARE WE.

UPGRADE

PLATINUM SOFTWARE
P.O. Box 833

P1Oilltsburgh, N.Y. 12901
Phone orders: (S18) 643- 2 6 50.

\'I~'" M"'S1t~CA~U ACOl'110 j'lWSONAl CHlCKS lAKI
~. I \VII ',$ 10 I'~OClSS

The PlATINUM \<vORKSAVER (osts S30.00 plus
11].00 S&H (NY residents add 7% laxl. To order
wrlll';

A COLOR COMPUTER· MACHINE LANGUAGE ENHANCEMENT
PACKAGE THAT PROVIDES,

• Dynamic full screen editing of BASIC programs.

• Dynamic full screen editing of numeric and string arrays. The ad-
vanced user will be able to write VisiCalc", word processor etc.!

• Sirrgh~ key entri~s for 80 commands and functions.

• Functionally laid out plastic keyboard overlay.

• Numeric Keypad conversion.

• Automatic line numbering.
• Best value per dollar than any other enhilncemcnl package available.PROGRAM CHAINING AND

DYNAMIC DEBUGGING
Nowyou can wnle. enter and changl'
programs e,lslly. bUI Whill about de
buggmgl ThiS IS the frustratmg. tIme
consummH aspect of programmmg
.md lr,mkly, Ihe Color CompulPr
doesn't help you mUl..h ... you hdv!..'
10 start the program over each time
you make a chJ.nge. But not wllh
the PLATINUM WORKSAV[R!! Wllh
II you can changf'. dplplP. i1e1cl .:mel
re<1H<1nge Of 10m lines. rhl..' 'l)I'lI,11
reserved key IS eXt I'lIl'nl fOf cOPYIll~
or movmg p.UIS of IHw~ 10 othPr
lmes. plus. you (,m e\/('11 LOAD
A WHOLE: NEW PROCRAM wlihoul
dlsturhmR thl' dald you'V(~ Cleated,

SINGLE KEY ENTRIES OF
BASIC WORDS
50, the PLATINUM WQRKSAV[R
makes it easier 10 wnte useful p,o
grams and edit them, but thaI's not
all~ Entering programs IS d brP('/1'
with single pnlry of over 80 bdSI(
words. on a beautifully des'gnt:'d
KlYBOARD OVlRLAY. color-kC'y('d
10 functlon. No need to nwmOtl/l'
or consult a converSIon ch.ut 10 fllld
,1 word.

FUll SCREEN EDITING OF
NUMERIC AND STRING ARRAYS
BUI Ihdt'~ only the heginmng! The
edllor {\Vntten In nMchlO(' l,\nguagel
also l"Oml'S wllh ,I shon. two 11n('
BA';IC subroutlllc Ihdl will allow you
to use the full scree" edllor on your
numt>nc ,md slnng Jrrdr.>.l hiS IS the
springboard you need for deV('lop
ing your OW" VISICIIe'" or word
processor.

NUMERIC KEYPAD
W("vc solved ':lOothcr Color Com·
puter weak"c!>!>. Press a control kl'y
and If'IIPIS I. K.l, U.I.O. PbCtome
number kf'Ys 1-7. Numbt'rs 8-0 rl'
mam in thl'II nornMI PO~ltlons. The
key pad numbefs.lft.' clearly lalwled
on thp ovelldY,

The Platinum
Worksaver@
...programming Made Easy

FUll SCREEN EDITING OF
BASIC PROGRAMS
With the PLATINUM WQRK$AV[R'S
editor, there's no morc countlng the
numbers of Ch'H':lCters to delete or
change. or wondering If you deleled
100 mdny or 100 few You see the
whole line as It'S edited. Changes.
(!clelt"> dnd Inscns dre aulomalK
and th(' cursor Cdn be moved any
where on the sCleen

OVER 100 PROGRAMMABLE KEYS LOADS TO DISK 16K MIN. REO.

..-See List of Ar;iverfisefs on Page 563 80 Micro, Anniversary 1983 • 413



Program Listing 4

Program Listing 2

Program Listing 3

Program Listing 5

The String Packing Program
The Basic program of the eighth step

of the procedure is shown in its initial
form in Program Listing I. Line 40
finds the address of the first byte of the
string A$. Lines 50-80 successively read
the data of lines 100-270 and POKE
them into the 210 available string loca
tions. Data lines 100-270 contain the
following information:
• Line 100 contains 10 auxiliary RAM
control bytes.
• Line 1to contains a subroutine that
transfers those 10 bytes to RAM ad
dresses 0134-0130.
• Line 120 contains a subroutine to
transfer the rest of the string informa
tion to high RAM.
• Line 130 contains a key-word table
and subroutine entry-address table for
HPOKE and EXG.
• Line 140 contains a key-word table
and subroutine entry-address table for
EOR.
• Line 150 contains a subroutine point
ed at by bytes assigned to 0137 and
0138.
• Line 160 contains a subroutine point
ed at by bytes assigned to 013C and
0130.
• Lines 170-210 contain the subroutine
that executes HPOKE.
• Lines 220-250 contain the subroutine
that executes EXG.
• Lines 260 and 270 contain the sub
routine that executes EOR.

If you own a 32K Color Computer,

first address of the key-word table. The
contents of 0137 and 0138 are 3F and
68, where 3F68 is the entry address of
the subroutine discussed in Step 3.

Fifth, construct a one-key-word table
for EOR in a form similar to the table
of the second step. Assign it to bytes at
3F63, 3F64, and 3F65. Form an EOR
subroutine entry address and assign it to
3F66 and 3F67.

Sixth, write a subroutine to deter
mine the subroutine entry address for
the token FFAl associated with EOR.
Model this subroutine after the one
pointed at by auxiliary RAM control
byIes at 0132 and 0133. Assign the sub
routine to addresses 3F77-3F84.

Seventh, specify the auxiliary RAM
control bytes at 0139-0130 as 01, 3F,
63, 3F, and 77.

Eighth, write a Basic program using
string-packing techniques to store the
subroutines written in previous steps.
Pack these subroutines into a string.
Write another subroutine that transfers
these subroutines to protected high
RAM. Pack it in the string and enter it
via a USR function.

HI developed HPOKE
primarily for facilitating

string packing. "

mine the subroutine entry addresses for
tokens CE and CF, the tokens for
HPOKE and EXG, respectively. The
ROM subroutine pointed at by auxili
ary RAM control bytes at 0120 and
012E serves as a model for writing this
subroutine. Assign this subroutine to
addresses 3F68-3F76.

Fourth, specify the auxiliary control
bytes at 0134-0138; specify the contents
of 0134 to be 02, the number of Basic
key words in the new key-word table.
The contents of 0135 and 0136 are 3F
and 57, respectively, where 3F57 is the

10 PCLEAR4:PMODE4:COLOR0,S:PCLS:SCREENl,1
20 X::::&H1020
30 HPOKEX,DD,DD,DD,DF:HPOKEX+32,AA,AA,AA,AF:HPOKEX+64,00,00,00,0
7:HPOKEX+96,AA,AA,AA,AF:HPOKEX+128,DD,DD,DD,DF
40 FORI=lTOI5:NEXT
50 FORI=X TOX+128STEP32:HPOKEI,FF,FF,FF,FF:NEXT
60 X=X+2
70 IFX=4158THEN20ELSE30

10 CLS:A=&H2AF7:B=&H34C8
20 C=EOR(A,B) :PRINTHEX$(C)
30 IFC<>7743THENPRINT R THE EXAMPLE WORKS INCORRECTLY.-

10 PCLEAR4:PMODE4:COLOR0,S:PCLS:SCREENl,1
20 DIMA() ,C()
30 DRAW"BM0,2E2F2E2F2E2F2E2F2E2F2E2F2E2F2G2H2G2H2G2H2G2H2G2H2G2H
2G2H2R28"
40 GET(0,0)-()1,4) ,A,G
50 GET(0,S)-(31,9) ,C,G
60 x=0
70 PUT(X,0)-(X+31,4) ,A,AND
80 FORI=lT015:NEXT
90 PUT(X,0)-(X+)1,4) ,C,PSET:X=X+16
100 IFX=240THEN60ELSE70

10 CLS
20 A$(")="FIRST",A$(1)="SECOND",A$(2)="THIRD",A$()="FOURTH",A$(
4)="FIFTH"
30 FORI=0T04:PRINTA$(I) :NEXT:PRINT
40 FORIs0TO):EXG{A$(I) ,A$(I+l)) :NEXT
50 FORI=0T04:PRINTA$(I) :NEXT

the following starting and ending ad
dresses for HPOKE, EXG, and EOR
respectively: 3F85 and 3FBB, 3FBC and
3FE4, and 3FEF and 3FFF.

Second, construct a key-word table
for HPOKE and EXG. The table con
sists of five hexadecimal bytes for
HPOKE and three hexadecimal bytes
for EXG. The first four bytes are the
ASCII codes for the letters H, P, 0, and
K. The fifth byte is the ASCII code for
E incremented by hexadecimal 80. The
sixth and seventh bytes are the ASCII
codes for E and X. The final byte is 80
plus the ASCII code for G.

The final letter of every Basic key
word in the ROM tables discussed
above has 80 added to its ASCI [ code to
signify that it is the last letter. Assign the
8-byte table to addresses 3F57-3F5E.
Construct an associated subroutine en
try-address table and assign it to ad
dresses 3F5F-3F62.

Third, write a subroutine to deter-
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change the &H3Fs in lines 100 and
120-160 to &H7Fs.

If you own a 16K Color Disk System
you must make the following changes:
In line 110 replace the second &H34
with &H3E. Also in line 110, replace the
last ilem &H43 with &H4D. In line 150
replace &HDO and &HCE with &HE3
and &HEI, respectively. In line 160 re
place each &H44 with &H50.

Programs that add key words to the
Basic vocabulary have one restric
tion. You must not use the first three
USR functions-USRO, USRl, and
USR2-after those programs have been
executed. This is no real hardship
because the addition of key words
reduces the need for USR functions, and
you may add to the Basic vocabulary a
larger set of USR-like functions of your
own. The restriction applies only to Ex
tended Color Basic and no! to Disk
Basic.

Carefully type in Program Listing I,
save it on tape or disk, and fun it.

After the program has been executed,
there is no need for any of the lines ex
cept 30 and 40. Therefore, delete line 20
along with lines 50-270. Then augment
the program by adding the following
lines:

"If you have a
Color Computer,
change line 10 to

CLEAR200,&H7F57. "

to CLEAR200. & H3F57
50 DEFUSR = X + 10
60 X~USR(O)

70 NEW

If you have a 32K Color Computer,
change line 10 to CLEAR200,&H7F57.
The augmented program is its final
form. Save it on tape or disk before you
run it.

Some Examples
These example programs illustrate

HPOKE, EXG, and EOR. If they do
not work as described, you may not
have keyed in Program Listing I
correctly.

Program Listing 2 is entitled Cater
pillar. It moves a caterpillar-like graph
ics creature across the screen. I devel-

oped HPOKE primarily for facilitating
string packing, but Program Listing 2
shows HPOKE's utility in the composi
tion of economical graphics programs,
using only 238 bytes.

Program Listing 3 is similar to List
ing 2. It uses the Color Computer's
Draw, Get, and Put statements to move
the caterpillar across the screen, but at a
cost of 330 bytes.

The HPOKE graphics program re
quires only 72 percent of the bytes need
ed using the conventional graphics
statements. This example indicates that
you may expect potentially high savings
using HPOKE for large graphics
programs.

Program Listing 4 prints IE3F on the
screen.

Program Listing 5 prints on the first
five screen lines the words first, second,
third, fourth, and fifth, respectively.
The words second, third, fourth, fifth,
and first should appear on the seventh
to eleventh lines of the screen.•

H. Allen Curlis is selj'employed and
has degrees from William and Mary,
MIT, and Harvard. He lives al /72
Dennis Drive, Williamsburg, VA
23/85.
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GAME

Games in Color
by Robert Toscani

Dave McGlumphy's program that
imitatcd the hand-held game, Simon (80
Micro, August 1981), is a natural for
the Color Computer. I rewrote his pro
gram to fit my 16K Extended Color Ba
sic computer, but I have written a 4K
version as well.

I often let print statements fun to
gether, and to prevent words from be
ing cut in half, I add and remove spaces
as needed. So, my lines may have long
spaces or no space where one should be,
but this keeps thc text neat. II' necessary,
you could compress many of the lines to
save memory.

In my version of Simon, lines 45-55
arc the color test. Line 60 tells you
which Ictter to push for each color.

Line 75 controls timc. The higher the
difficulty level, the less time a color is
shown, and the less time you have to
prcss buttons. Line 80 determines if the
color pattern repeats with each new col
or or not.

Line 185 is the base line for thc
12·piece color sequence. Line 190 ran
domizes the color selections and line 200
starts the game. The 50-Y*9 at the end
is length of time the color appears.

Line 195 compares the answers in the
right order, as will be shown later. Lines
210-394 prescm each color while the
IFX = lines determine when to stop.

Lines 400-405 set the scrccn to black,
clear the computer for your answer, and
set up the timing loop. Line 410 gives
the letter answer a numerical value for
comparison in lines 430-540. This is
where N comes in, to make SUfe you're
comparing the right color question and

The Key Box

Color Computer
16K RAM
Extended Color Basic
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T hese games for the
Color Computer will

test you, amuse you, and
frustrate your friends!

letter answer.
If you've made an error, lines 570

and 900-910 tell you, and if you've run
out of time before pressing the button,
lines 950-980 let you know.

Line 800 plays and shows your an
swer. If it's correct, lines 810 and 815
determine if you have morc buttons to
press in that run. If the sequence is up to
fOUf colors, you have to press fOUf but
tons. Press all fouf in the correct order
and you move up one to five colors.
Lines 850 and 860 end the game when
the maximum 12-color sequence has
run and determine which of the winning
answers you get.

These winning answers are in lines
1000-1170 along with some music and
the option of playing again or ending
the program.

Takeaway

The second game 1 altered is Richard
Ramella's Tantcrian Takeaway. from
80 Micro, December 1981. The pro
gram runs on the Color Computer with
out modification, but I added graphics
and wrote another version for two
players.

In both versions, you take turns mov
ing from one to ten jewels from onc box
to another. The winner is the one who
moves the lOOth jewel, and in the one
person game, the computer always
wins. I'll explain why later, but first I'll
point out the changes I've made in the
one-person program.

Up to line 85, the programs are al
most identical. Line 100 starts the
graphics. From 100-170, the two boxes
are set with the blue one containing 100

jewels. Lines 180-240 remove the jewels
from the blue box and place them in the
red box. Line 260 determines whose
turn it is.

Line 275 starts the game proper and
the rest of the program controls it. Most
of the listing is self-explanatory, except
for the ll-X moves the computer
makes. This is the key to the computer's
winning. The computer will always
move first with one and from then on
will take your move and add on enough
to move up 11. For example, the com
puter moves one, you move seven for a
total of eight, and thc computer moves
four for a game total of 12. Then you
move five and the computer moves six
for a total of 23. But in cach case, the
computer moved up by 11.

After playing the game a few times,
you'll see the computer always ends on
the same numbers: 1, 12,23,34,45,56,
67,78,89, and 100. Each number is 11
higher than the last. Realizing this, I
knew a two-person game could be writ
ten that would allow either person to
move first, but would let me win be
cause 1 knew the key numbers. I could
get onto them at some point and from
then on move up by II.

With that in mind, I wrote the pro
gram that you can play with your
friends and win, as long as they don't
know the key numbers. Since the pro
gram picks the starter at random, I sug
gest you keep your beginning moves
random and not get onto the key se
quence until at least half the jewels are
moved. This way, your opponent will
be quite mystified by your constant
winning.

My program, My Owner, begins by
explaining the rules. Line 80 picks a
number that decides who starts. Lines
100-240 are almost the same as the
other program. They set up the boxes
and lights and move them in accordance
with the number picked. These lines
have some differences from the previ-



QUALITY PERFORMANCE...
...PROFESSIONAL RESULTS

TRS-80 FLOPPY/HARD DISK SOFTWARE

RECORDS MANAGEMENT
File Card

DATA MANAGEMENT
Stat-to-Plotter

PROJECT MANAGEMENT
Gantt-Pack V 3.0

CREATE A DISK LIBRARY
Catalog

"Where did I put that program?" With
CATALOG, a few keystrokes will find any
program/file in your collection. The screens,
sorts, printouts, and ability to handle "funny"
disks make this the professional's choice.

SPECIALIZED
SOFTWARE
HI-RES PRINTING WITH

EP-Graphics
Add our graphics commands to BASIC.

By creating a magic slate in memory, you can
now print HI-RES charts and graphs. The
printouts are full-size printer/plotter emula
tions. Requires user to write short BASIC
programs and have EPSON MX-BO or 100
with Graftrax.

One easy-ta-use program replaces your
filing cabinet and its contents! No need to
keep changing between word processor, data
base manager, mailing list, file index, or desk
calculator, We put it all together in FILE
CARD.

Your database entries and related texts
appear on screen together with many options
for sorts, global searches, reports. and labels.
FILE CARD frees the user to dream creatively
and work efficiently. Typical applications are:

Personnel/case records
Patient/client histories
Library indexes and abstracts
Art collection commentaries
Customer/sales activities
Product quality profiles
Vendor information

$224.50

$224.50

This FAST, flexible, powerful program
can manage all your scheduling needs. Use
the GANTT-PACK charts to visualize:

Hourly client/patient visits
Daity appointments and meetings
Weekly work crew assignments
Monthly short course offerings
Yearly research projects

The GANTT-PACK charts and tables help
manage time and organize activities. We
automated and enhanced the information
available on the charts, and made them very
easy to update or change. Engineers have
used this technique for over fifty years. Now
everyone can benefit without having to be a
draftsman or programmer.

We are especially proud to offer this pro
gram with similar screens, printouts, and file
structures for all these computers.

Model I or III 48K, 2 Disk

Model 11/16 64K, 2 Disk

$99.50

.,...
/..

SERVICE, QUALITY AND RELIABILITY FOR:

Model 11/16 64K, 2 Disk

Use your multipen intelligent plotter
from Radio Shack or Houston Instruments
to produce publication quality graphics.
Numerical entries from database, datafile,
or keyboard are passed through Radio
Shack's Statistical Analysis Programs. The
results are automatically plotted on paper
or projection transparencies. The graphs and
legends are accurate enough for scientists
and engineering presentations.

$79.50

$224.50Model 11/16 64K, 2 Disk

Model I or III 48K, 1 Disk

EDUCATION ASSISTANCE
Tumble

Model I 48K, 1 Disk $69.50 Small businesses, professionals, government contractors, major
corporations, schools and colleges, and people from all walks of life.

Explore the realism of rotating images
with smooth, real-time graphics. Adjust
speeds and tilts from either keyboard or
joystick with this simple, fun, educational
package.

Model I or III 48K, 1 Disk $39.50

LIBRA LABORATORIES, INC.
495 MAIN STREET, METUCHEN, NEW JERSEY 08840

201-494-2224
Dealer Inquiries Invited:

Terms:
Orders shipped UPS free for M/C, VISA, check, or money order.
Orders shipped UPS C.O.D. for purchase order number.
International orders add 10%.
Please specify computer model.

Radio Shack Trademark of Tandy Corporation.
TRS-BO Trademark of Tandy Corporation.
Epson Trademark of Shinshu Seikl Co., Ltd.
HI-PLOT Trademark of Houston Instruments. ....131

.... See List of Advertisers on Page 563 80 Micro, Anniversary 1983 • 417



ous program, so it's best to type them
in anew.

The same applies to lines 250-500.
The value of Q determines whose turn it
is to move and sends the program to the
proper line.

Lines 500 and up are the ending re
marks. On the off chance you lose, I've
enclosed the appropriate comments.
You can also play again without letting
the program end.

So, you now have two programs with
which to astonish friends and make ene
mies. The first program has one bug.
When the computer makes the first
move of one, a dot appears in the red
box, bw one dot does not wink out in
the blue. But, the first dot disappears
from the blue box, along with the others,
as soon as the next move is made.

Math Test

The third program is a math test.
Lines 20 and 40 let you pick the num
bers that provide the computer with the
numbers for the question pool.

Line 50 lets you pick addition, sub
traction, multiplication, or division as
the math to be tested on. In subtraction,
if the second number is larger than the
first, the answer will be negative. To
prevent that, answer N to line 55.

Line 60 sets the time limit per prob
lem in seconds, while line 70 lets you
pick the total number of problems to be
asked and even cut the test short if you
answer a given number of questions
correctly. The time limit should be no
more than 90 to prevent problems with
the display.

Line 85 keeps a count of the total
questions asked, and line 120 starts the
timer. Line 110 asks the question.

Line 121 prints a red bar along the
bottom as a visual indication of the
time. It decreases by one for each sec
ond that ticks off, which is line 132.
Also, when half the time has passed,
lines 126 and 142 come into play, flash
ing the message, "Hurry," across the
screen.

Lines 122, 125, and 128 set the com
puter to receive your answer. Line 130
prints it, along with the time, and line
145 completes the loop, enabling the
computer to count dO\vn. Depending on
the moment you press the key, the num
ber may not appear for another second.
The computer has to loop to the print
command again. Don't hold the key
down, just press it in a normal manner.
A related problem is that you cannot
correct a mistake.

After putting in the complete answer,
press enter to break the loop.

Line 147 produces the correct answer
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Program Listing 1

1 REM CC SIMON BY ROBERT TOSCANI, 4744 WHITAKER AVE. PHILA. PA.
19120
10 CLS
20 PRINT@128,STRING$(32, "*") : PRINT@288,STRING$(32,"*"} : PRINT@204
, "CC SIMON"
22 PLAY "T303L4CFFGAFAGCFFGAL2FL4E"
25 CLS
30 PRINT"THIS GAME IS BASED ON SIMON. THE SCREEN WILL SHOW DIFFE
RENT COLORS. YOU HAVE TO PRESS THE RIGHT LETTER IN THE RIG
HT SEQUENCE."
35 PRINT"WE'LL SHOW THE COLORS AND THE MATCHING LETTERS NOW."
40 FORZZ=lT03000:NEXTZZ
45 FORAA=lT063:FORBB=lT031
50 CC=INT(AA/8+1)
55 SET(AA,BB,CC) :NEXTBB,AA
60 PRINT" G Y B R W C M 0"
65 PRINT"PRESS ANY KEY TO CONTINUE"
70 C$=INKEY$:IF C$="" THEN70
75 INPUT"PICK LEVEL 1(EASY)-5(HARD) ";Y
80 INPUT"no YOU WANT THE COLOR SEQUENCE TO CHANGE WITH EACH NEW

COLOR, Y(HARDER) OR N(EASIER) ";B$
85 CLS
90 PRINT"OK, THE GAME WILL START WITH ONECOLOR AND INCREASE BY 0
NE WITH EACH CORRECT ANSWER. WHEN THE SCREEN GOES BLACK, THAT
's YOUR SIGNAL TO BEGIN PRESSING BUTTONS"
95 PRINT"AND REPEAT THE SEQUENCE.WHEN YOU'RE READY, PRESS ANY

KEY TO START."
100 C$=INKEY$:IFC$="" THEN100
185 X=l
190 A=RND(8) :D=RND(8) :E=RND(8) :F=RND(8) :H=RND(8) :I=RND(8) :J=RND(
8) :K=RND(8) :L=RND(8) :P=RND(8) :Q=RND(8) :S=RND(8)
195 N=l
200 CLS(0) :FORZZ=lT0190:NEXTZZ:CLS(A) :SOUND40+20*A,50-Y*9
210 IF x=l THEN 400
230 CLS(D) :SOUND40+20*D,50-Y*9
240 IF x=2 THEN 400
250 CLS(E) :SOUND40+20*E,50-Y*9
260 IF X=3 THEN 400
270 CLS(F) :SOUND40+20*F,50-Y*9
280 IF X=4 THEN 400
290 CLS(H) :SOUND40+20*H,50-Y*9
300 IF x=5 THEN 400
310 CLS(I) :SOUND40+20*I,50-Y*9
320 IF X=6 THEN 400
330 CLS(J) :SOUND40+20*J,50-Y*9
340 IF X=7 THEN 400
350 CLS(K) :SOUND40+20*K,50-Y*9
360 IF X=8 THEN 400
370 CLS(L} :SOUND40+20*L,50-Y*9
375 IF X=9 THEN 400
380 CLS(P) :SOUND40+20*P,50-Y*9
385 IF X=10 THEN 400
388 CLS(Q) :SOUND40+20*N,50-Y*9
392 IF X=11 THEN 400
394 CLS(S} :SOUND40+20*P,50-Y*9
400 CLS(0) ,T,0
403 A$=INKEY$:T=T+l:IF T=500-(Y*75) THEN 950
405 IF A$="" THEN 403
410 IF A$="G" THEN z=l ELSE IF A$="Y" THEN z=2 ELSE IF A$="B" TH
EN Z=3 ELSE IF A$="R" THEN Z=4 ELSE IF A$="W" THEN Z=5 ELSE IF A
$="C" THEN Z=6 ELSE IF A$="M" THEN Z=7 ELSE IF A$="O" THEN Z=8
430 IF N=l AND Z=A THEN 800
440 IF N=2 AND Z=D THEN 800
450 IF N=3 AND Z=E THEN 800
460 IF N=4 AND Z=F THEN 800
470 IF N=5 AND Z=H THEN 800
480 IF N=6 AND Z=I THEN 800
490 IF N=7 AND Z=J THEN 800
500 IF N=8 AND Z=K THEN 800
510 IF N=9 AND Z=L THEN 800
520 IF N=10 AND Z=P THEN 800
530 IF N=ll AND Z=Q THEN 800
540 IF N=12 AND Z=S THEN 800
570 GOTO 900
800 CLS(Z) :SOUND40+20*Z,5
810 IF N=X AND B$="N" THEN 850
815 IF N=X AND B$="Y" THEN 860
820 N=N+l:GOT0400
850 X=X+l:IF x=13 THEN 1000 ELSE GOTO 195
860 X=x+l:IF x=13 THEN 1100 ELSE GOTO 190
900 PRINT "WRONG ANSWER, SORRY.";
905 PLAY"T303L2CL3CL8CL2CE-L8DL3DLBCL3C02L8B03L2C"

LiSlinN 1 continues
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~ (a·T·urlICATIOIS SVSID!S l..ABcRATCRIES -. ~, ,
: 9l1-165l.f.(xAUE ST" IirIIPNt,J, III $/'j." -iRS-SO IS A TR,/lJ:EI'~K f'f T/lII1)V ruw;,) SHl\Cl(,~, ,
·h "" " """"" " """"" " "".." ~
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SS9.00

$21995
$24995

Available Soon

$6995
$1995
$24.95
$3995

$8900
$19900
$499.00
$499.00

$34.95

$99.95
. $109,95

$1995
$24.95
$1995

. $3495

We're not soft
on software
Data Resources continues its commit
ment to protesslonal quality TRS-80l!> soft
ware with the Silver Edition Software
Serles.•.selected programs from talented
and popular authors.
Interactive BuslnGa System Manufacturing BUllneH.
Inventoryt Invoicing and Accounts
Receivable __ $500,00

ISA's Super Dola Base , , $250.00

BT Enterprtses UnllermlBO.
Smart Termlnal/Communtcattons Sollware•....• $B9.00

Macro-Accounllng System:
MAS/SO Including
General ledger, Accounts ReceIVoble. Accounts Payable

and Check Register
$4S9oo Complete or $159.00 fat each
Addlflonal MAS/BO Modules:
InvoIcing Mocfule
Payroll tor 250 Employees
Inventory .
WeST Tech RelOillnvenToJY
Mulll Uliliry Menu wnh Label Design

Formal copy. Programmer uti"ties (for NendosiSOj
Personal Check RegiSTer .

Roppy Doo1or: Roppy DlsklMemory Dlagnosttc
Modell $24.95

_ Model II $29.95

Aids Data Base: From Meta Technologies
Aids III
Merge III
Colcslll
Coles IV

Super Systems:
Aids III, Merge III, Cotes III
Aids III, Merge III, Coles IV

HONest the Sun/Solar Energy Analyzer
ATmospheriC Pressure/Weolher Forecasilng ..
Wind Chili Temperalure Humidity Index

Range & Beanng Computations .
Periodical Cross-Reference Program!
For endosiSO V 2 0

Modell/Double Density Package:
New DOS/SO V 2 0 WI h LN Doubler
New DOS/SO v 2 0 with 5/S Doubler

DOS Plus V.3.4
with LN Doubler $16995
with 5/S Doubler $199 95

LN Doubler Alone $13995
5/S Doubler Aloce $16995
New DOS/SO V.2 0 Model Ior III $14900
DOS Plus V 3 4 Double Dens,tv/Model I 599 95
LNW System Expansion II tor Model I, TR$-SO, 32K.RS-232
Printer Pan, Floppy Pan. Complete $39995

LNW BO Complete $1695.00
LNW 80 II Complele with CPM 5199500

Data Resources

II
IIt 304 Eloti StreetI U- Denver, Colorodo 80223

Toll Fre') 800-525-8394
CheCks-COD-Money Orders AcCepled. O'ders St'ltpped UPS free

Moslercold and Visa Welcome ATlTOCTNe DISCCl\JI1IS 10 DecISiS
ColoradO resldenls odd 6112 per cenT soles lOX

1982 DolO Resources Gap TRS·8C IS a irademark o'lOndy Corp
Aids III. Coles 1I1~. Merge 1II 1l•are trademarks of MeTa-ecmologles

You ve heard aboul the LNWSO. Irs the new microcomputer
from LNW Research, and it works harder than even the TRSSO.
But finding one hasn't been that easy.

The LNWSO leis your computer perform like Ihe world's mosl
sophisticated microcomputers. Its 4MHz, ZSOA CPU charac
teristICS more than double your computer's original processing
speed. It comes complete with double density controller, color
and blw, high resolution graphics features, slandard R5232
Port and 4SK Ram. And the LNWSO is lully compatible with all
TRSSO Model I software, giving you the widest availabie soft
ware base to go with your new performance capabilities.

All with a One Year Warranty,

THE LNW80.
ONCE YOU FIND IT, THE REST IS EASY.

Call Toll Free to order 800/525·8394.
Visa, MasterCard, checks and money orders accepted_

LNW System Expansion II, Complete __ , , , , , , " S399_95
For Model I TRS-SO 32K, RS-232 Printer Port, Floppy Port.
Replaces the expansion interface no longer available from
RadiO Shack.

'lil
t ~~~aE~~is~~:~~sI Denver, Colorado 80223

(303) 698-1263 ~15

Compare our price· just S1695,00, including a free green
screen monitor and $94.90 worth of software included free. The
package includes the DOSPLUS disk operating system,
MICRO-CLINIC SYSTEM DIAGNOSTICS, and META TECH
NOLOGIES AIDS III INFORMATION MANAGEMENT SYSTEM,
free. All orders shipped free,

LNW Expansion Package. . . . . . . . . . . . . . . . . . . .. $699.00
Upgrade your MOD I 16K 10 4SK and disk, includes expansion
Interface, one Tandon 40 Track Drive and the DOS Plus
Operating Syslem.
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2-Disk Model III
#26-1066 $1849.00

TRS-80®

#26-3004 Color Computer
$299.95

#26-6001 TRS-80 Model 16
$4099.00

20/00FF! with cash

0/ 381

BODEXCORP
222 E. Main St.
Marlboro, MA 01752
(617) 485-5115

to the question. In division questions,
the program rounds off the answer to
the first decimal point. If the second
decimal is 5 or higher, increase the first
decimal by one to get the correct
answer.

Line 150 compares your answer with
the correct one, and lines 160-300 print
the appropriate response. Line 302
keeps track of the number of correct an
swers. Line 306 ends the program if ei
ther it or the total number of question,
is reached. If they are, lines 400-417 pro
vide a brief sound and light show, and
then lines 430-500 tell you how many
questions you got right and the percent
age of correct answers. Line 440 rounds
off the answer to two decimal places and
then converts that to a whole number to
provide you with the percentage.

Line 505, based on the percentage,
chooses which phrase to print from the
next nine lines, and then lines 700-729
let you begin again or end the program.
Lines 1000 and up are the introduction,
explaining the rules of the test..

Robert Toscani can be reached at
4744 Whitaker Ave., Philadelphia, PA
19120.

Program Listing 2

Listing 2 continues

91~ INPUT"CARE TO TRY AGAIN Y/N"iC$:IF C$~"Y" THEN 185 ELSE END
950 PRINT"TIME'S UP. YOU LOSE."
960 PLAY"03L8AAAAL4AGLIGP4L8GGGGL4GFLIF"
980 INPUT"WANT TO TRY AGAIN Y/N"iC$:IF C$~"Y" THEN 185 ELSE END
1~00 PRINT"YOU WIN!!l"
1005 PLAY"02L8A#03L4CL8E-L3GLI6G-L8GB-02B-03L4CL8E-LIG"
1~10 PRINT"WHY NOT TRY THE NEXT LEVEL?"
1020 INPUT"PRESS 1 TO MOVE UP, 2 TO STAY AT THE SAME LEVEL AND 3

TO END";C$
1030 IF C$~"l" THEN 1~0 ELSE IF C$~"2" THEN 185 ELSE IF C$="3" T
HEN END
1100 PRINT "TERRIFFIC. YOU'VE WON.";
1110 PLAy"T303L8.DDDL2G04DP8L8.C03BA04L2GL4DP8L8.C03BA04L2GL4DL8
.C03B04CL203A"
1143 PRINT"WANT TO TRY AGAIN SINCE YOU'RE"
1153 PRINT"DOING SO WELL? PRESS 1 TO GO "
1160 INPUT"AGAIN, 2 TO CHANGE SETTING AND 3 TO END";C$
1170 IF C$~"I" THEN 185 ELSE IF C$="2" THEN 100 ELSE IF C$="3" T
HEN END

Listing 1 conlinued

1 REM CC SIMON BY ROBERT TOSCANI, 4744 WHITAKER AVE. PHILA. PA.
1912~

10 CLS
45 FORAA=IT063:FORBB=lT031
50 CC=INT(AA/8+1}
55 SET(AA,BB,CC) :NEXTBB,AA
60 PRINT" G Y B R W C M 0"
65 PRINT"PRESS ANY KEY TO CONTINUE"
70 C$=INK~Y$:IF C$="" THEN7~

75 INPUT"PICK LEVEL 1(EASY)-5{HARD) ";Y
8~ INPU~"DO YUU WANT THE COLOR SEQUENCE TO CHANGE WITH EACH NEW

COLOR, Y(HARDER) OR N(EASIER) ";B$
95 PRINT"PRESS ANY KEY TO START"
100 C$~INKEY$:IFC$="" THEN100
185 X~l

1913 A=RND(8) :0=RNO(8) :E=RNO(8) :F=RND(8) :H=RND(8) :I=RND(8) :J=RND(
B) ,K=RNDIB) ,L=RNDIB) ,P=RNDIB)
195 N=l
200 CLSon :FORZZ=lT0190:NEXTZZ:CLS(A) :SOUND40+20*A,513-Y*9
210 IF X=1 THEN 4130
230 CLS(O) :SOUND40+20*D,50-Y*9
240 IF x~2 THEN 400
250 CLS{E) :SOUND40+20*E,50-Y*9
260 IF X=3 THEN 400
270 CLS{F) :SOUND40+20*F,50-Y*9
280 IF X=4 THEN 400
290 CLS(H) :SOUND40+20*H,50-Y*9
3013 IF X=5 THEN 400
313 CLS(I) :SOUND40+20*I,50-Y*9
320 IF X=6 THEN 430
330 CLS{J) :SOUND40+2~*J,50-Y*9
340 IF X=7 THEN 4130
350 CLS(K) :SOUND4~+20*K,50-Y*9

360 IF X=8 THEN 400
370 CLS(L) :SOUND40+20*L,50-Y*9
375 IF X=9 THEN 400
38~ CLS(P) :SOUND40+20*P,50-Y*9
433 CLS(3) :T~0

403 A$=INKEY$:T=T+l:IF T=500-(Y*75) THEN 9513
405 IF A$="" THEN 403
410 IF A$="G" THEN Z=1 ELSE IF A$="Y" THEN Z=2 ELSE IF A$="B" TH
EN Z~j ELSE IF A$~"R" THEN Z=4 ELSE IF A$="W" THEN Z=5 ELSE IF A
$="C" THEN Z=6 ELSE IF A$~"M" THEN Z=7 ELSE IF A$="O" THEN Z~8

430 IF N=l AND Z=A THEN 800
440 IF N=2 AND Z=D THEN 800
450 IF N=3 AND Z~E THEN 800
460 IF N=4 AND Z=F THEN 803
473 IF N=5 AND Z=H THEN 800
480 IF N~6 AND Z=I THEN 800
490 IF N=7 AND Z=J THEN 800
500 IF N=8 AND Z=K THEN 800
510 IF N~9 AND Z=L THEN 800
520 IF N=10 AND Z=P THEN 800
57~ GOTO 9~0

800 CLS(Z) :SOUND413+20*Z,5
810 IF N=X AND B$="N" THEN 850
815 IF N=X AND B$="Y" THEN 860
820 N=N+l:GOT0403
850 x=X+l:IF X=11 THEN 1300 ELSE GOTO 195

vSee List ot Advertisers on Page 563 80 Micro, Anniversary 1983 • 421
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Listing 2 continul'd

860 X:X+l:IF X=ll THEN 1100 ELSE GOTO 190
900 PRINT "WRONG ANSWER, SORRY.";
995 SOUND 20,6
910 INPUT"CARE TO TRY AGAIN Y/M";CS:IF C$~"Y" THEN 185 ELSE END
950 PRINT"TIME'S UP. YOU LOSE."
960 SOUNDS0, 6
980 INPUT"WANT TO TRY AGAIN Y/N";CS:IF C$~"Y" THEN 185 ELSE END
1000 PRINT"YOU WINl II"
1005 SOUND 150,10
1010 PRINT"WHY NOT TRY THE NEXT LEVEL?"
1020 INPUT"PRESS 1 TO MOVE UP, 2 TO STAY AT THE SAME LEVEL AND 3

TO END" 1C$
1030 IF C$="I" THEN 100 ELSE IF C$~"2" THEN 185 ELSE IF C$="3" T
HEN END
1109 PRINT "TERRIFFIC. YOU'VE WON.";
1110 SOUND200,12
1140 PRINT"WANT TO TRY AGAIN SINCE YOU'RE"
11513 PRINT"nOING SO WELL? PRESS 1 TO GO "
1160 INPUT"AGAIN, 2 TO CHANGE SETTING AND 3 TO END" ;C$
1170 IF C$="l" THEN 185 ELSE IF C$="2" THEN 188 ELSE IF C$="3" T
HEN END

Program Listing 3

10 CLS
28 PRINT"HUMAN RAPSCALLIONl"
38 PRINT@64,"IIVE CAUGHT YOU STEALING THE 188JEWELS OF PLANET TA
NTER. "
48 PRINT@168,"ORDINARILY, THE PENALTY IS SEVERE AND TERMINA
L ••• "
58 PRINT@256,"BUT 1 1 M A GAMESMAN. FOR YOUR LIFE AND THE JEWEL
S YOU MUST MATCH WITH ME AT TANTERIAN TAKEAWAY. HIT ENTE
R FOR RULES."
68 INPUT A$: CLS
78 PRINT"WE TAKE TURNS MOVING 1 TO 18 JEWELS FROM THE BLUE TO

THE RED BOX. THE ONE WHO MOVES THE 188THJEWEL IS THE WINNER OF
LIFE AND TREASURE. HIT ENTER TO START."
88 INPUT AS
85 GOTO 275
188 PMODE 3,1:SCREEN 1,8
118 PCLSI
115 COLOR 3,2
120 LINE(17,58)-(17,150) ,PSET:LINE(17,158)-(123,158) ,PSET:LINE(l
23,150)-(123,58) ,PSET
125 COLOR 4,2
138 LINE(148,50)-(148,158) ,PSET:LINE(140,150)-(250,150) ,PSET:LIN
E(250,150)-(250,50) ,PSET
140 FOR A=54 TO 146 STEP 10
150 FOR B=24 TO 118 STEP 10
160 PSET(B,A,2)
170 NEXT B,A
180 C=24:D=54
185 FOR Y=l TO X
192 SOUND C,l
195 PRESET(24,54)

200 PRESET(C,D)
210 PSET( (267-CI, (198-DI ,2)
220 C=C+10:IF C=124 THEN D=D+10:IF C-124 THEN C=24
240 NEXTY
250 FOR Z~l TO 1100:NEXTZ
260 IF 0=0 THEN 300 ELSE IF 0=1 THEN 400 ELSE IF 0-3 THEN 500
275 CLS
280 PRINT"I GO FIRST, MOVING 1 FOR A TDTALOF 1."
285 FOR Z=1 TO 1000:NEXTZ
287 X=1'Q=0
288 N=l
290 GOTO 100
300 CLS
310 INPUT"HOW MANY ARE YOU MOVING";X
320 IF X<1 THEN 350 ELSE IF X-<10 THEN 370
330 PRINT"THE HUMAN CHEATS I TAKE 10 OR FEWERI"
340 GOTO 310
350 PRINT"YOU MUST MOVE AT LEAST ONE."
360 GOTO 310
370 PRINT"YOUR TOTAL IS AT "N+X
380 PRINT"BY TAKING "X
385 FOR z=1 TO 1100:NEXTZ
390 PMODE3,1:SCREEN1,0:0=1:GOTO 185
408 PRINT"I MOVE "11-X
418 PRINT"rOR A TOTAL OF "N+X+(11-X)
415 FOR Z=l TO 1100:NEXTZ
418 N=N+X+(11-Xj
420 IF N=100 THEN 0=3 ELSE 0=0
425 X=11-X
430 PMODE3,1:SCREEN 1,0:GOTO 185
500 CLS
510 PRINT"I WIN, MY DOOMED FRIEND."
520 PLAY"V25T303L2CL3CLBCL2CE-L8DL3DL8CL3C02LBB03L2C"
530 PRINT@64,"AND NOW FOR A CONFESSION:"
540 PRINT@12B,"THE GAME IS RIGGED SO I ALWAYS WIN. THIS SHOULD
TEACH YOU TO NEVER TRUST A TANTERIAN ••. "
550 FOR z=l TO 1580:NEXTZ
569 CLS
579 FOR E=1 TO 328
589 PRINT "HA";
590 NEXT E
600 CLS
610 PRINT"LETIS PLAY AGAIN AND PROLONG YOUR MISERABLE LIFE. Y
ES OR NO?"
620 INPUT WS
639 IF W$="YES" THEN 275 ELSE CLS
649 PRINT"THAT'S ALL FOLKS"
650 END

Program Listing 4

1 REM MY OWNER BY ROBERT TOSCANI, 4744 WHITAKER AVE. PHILA. PA.
19120

10 CLS
20 PRINT"YOU ARE ABOUT TO MATCH WITS WITHMY OWNER. I WARN YOU, M

Listing 4 continues



55 CLS
60 PRINT"OKAY, I WILL NOW PICK A NUMBER AT RANDOM. IF IT IS ODD
, "BS
70 PRINT"W!LL GO FIRST. EVEN AND MY OWNER STARTS."
75 FOR z=l TO 1100:NEXT Z
80 U=RND(10} :IF u=1 OR u=3 OR U=5 OR U=7 OR u=9 THEN90
85 PRINT"THE NUMBER IS "U" SO MY OWNER BEGINS.":FOR Z=l TO 110
0:NEXTZ:GOTO 100
90 PRINT"THE NUMBER IS "U" SO YOU START.":FOR z=l TO 1100:NEXT Z
100 PMODE3,1:SCREENl,0

110 peLSl
115 COLOR 3,2
120 LINE(17,50)-(123,15i) ,PSET,BF
125 COLOR 4,2
130 LINE(140,50)-(250,150) ,PSET,BF
140 FOR 11.=54 TO 146 STEP 10
150 FOR B=l4 TO 118 STEP 10
160 PSET(B,A,2)
170 NEXT B,A
175 FOR z=l TO 300:NEXTZ
lBe C·24,D=S4
181 IF u=l OR u=3 OR U=5 OR U=7 OR U=9 THEN 300 ELSE GOTO 399
182 IF Q=l OR Q=3 THEN X=N ELSE X=H
185 FOR Y=l TO X
192 SOUND C,l
195 PSET(C,D,3)

Lisling 4 conrinued

Y OWNER IS VERY SMART AND WILL PROBABLY
30 PRINT"THE RULES OF THE CONTEST ARE
BLUE BIN FILLED WITH 100 LIGHTS. TAKING
MOVE FROMl TO 10 LIGHTS OVER TO THE RED
40 PRINT"WHOEVER MOVES THE 100TH LIGHT
50 INPUT"IF YOU'RE READY, PLEASE ENTER

BEAT YOU."
VERY SIMPLE. WE HAVE A
TURNS EACH OF YOU WILL
BOX."
WINS!"
YOUR NAME";B$

390 PMODE3,1:SCREENl,0
395 GOTD 182
399 CLS
400 INPUT"HOW MANY DOES MY OWNER WANT TO MOVE";H

401 IF H>0 AND H<=10 THEN 404
402 PRINT"MY OWNER JOKES WITH YOU THAT IS AN ILLEGAL MOVE AS MY
OWNER KNOWS."
403 GOTO 400
404 R=H+R
410 PRINT"MY OWNER MOVES "H
415 PRINT"FOR A TOTAL OF "R
418 FOR z=1 TO 1100:NEXT Z
420 IF R=100 THEN 0=4 ELSE 0=0
430 PMODE3,I:SCREEN 1,0
440 GOTO 182
500 CLS
510 PRINT B$" WINS?l?!?l"
520 PRINT" AW, YOU JUST GOT LUCKY."
530 P$="T404L4CD3L4.BL804DL403B-L2B-L4B-L4.AL8FL4ALIBP4"
532 S$="04L4CL4.03GL8EL4DL2DL4DL4.CL8DL4EL1FP4"
534 T$="L403EL4.EL8EL4DDDDLIC"
540 PLAY P$:PLAY P$
542 IF Q=4 THEN 550
545 GOT0600
sse CLS
560 PRINT"MY OWNER WINSll! HA HA. I TOLD YOU MY OWNER WAS TOO
SMART FOR YOU."
600 PLAY S$:PLAY T$
6es CLS
610 PRINT"CARE TO, UH, TRY YOUR LUCK AGAIN "8$"?"
615 PLAY S$
620 PRINT"MAYBE THE RESULTS WILL BE A LITTLE DIFFERENT NEXT
TIME. YES OR NO?"
625 PLAY T$
630 INPUT W$: IF W$="NO" THEN 640
635 R=0:GOTO 60
640 PRINT"THAT'S ALL FOLKS"
650 END
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210 PSET(267-C),(198-D),2)
220 C=C+10:IF C=124 THEN D=D+10:IF C=124 THEN C=24
240 NEXTY
250 FOR Z=l TO 1100:NEXTZ
260 IF Q=0 THEN 300 ELSE IF Q=l THEN 399 ELSE IF Q=3 THEN 500 EL
SE IF Q=4 THEN 530
300 CLS

310 INPUT"HOW MANY ARE YOU MOVING";N
320 IF N<1 THEN 350 ELSE IF N=<10 THEN 370
330 PRINT"TAKE 10 OR LESS."
340 GOTO 310
350 PRINT"YOU MUST MOVE AT LEAST ONE."
360 GOTO 310
370 PRINT"YOU MOVE "N
375 R=N+R
380 PRINT"THAT MAKES THE TOTAL MOVED "R
385 FOR Z=1 TO 1100:NEXTZ
387 IF R=100 THEN Q=3 ELSE Q=1

Program Listing 5

1 REM MATH QUIZ BY ROBERT TOSCANI, 4744 WHITAKER AVE. PHILA. PA.
1912'"

9 GOSUB 10iHl
10 CLS
12 INPUT "~vHAT'S YOUR NAf-1E";N$
20 INPUT"PICK A NmlBER" ill.
40 INPUT"PICK ANOTHER" i B
50 INt'u'1'''Du YOU NANT TO ADD(+), SUBTRACT (-), nULTIPLY(*), OR 01
VIDE(/)"i Z$
52 IF Z$="+" OR Z$="-" OR Z$="*" OR Z$="I" THEN 55 ELSE PRINT"MU
ST Bt: ONE 01" THOSE SIGNS"
53 GOT050
55 INPUT"ARE NEGATIVE NU!'lBERS OK YIN" iY$

Lisling 5 cOnlinues
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Lisling j conlinued

60 IN~uT"WHAT TIME LIiHT PER PROBLEfol"; Z
65 U=0:1=0
70 INPUT"TQTAL NUl-mER OF PROBLE~lS"; P: INPUT" AND CORRECT ANSWERS B
BFORE IT ENDS" ; 0
75 PRINT"PRESS ENTER TO BEGIN. GOOD I,UCK":!NPUT AS
80 CL5
85 1=1+1
90 X=RND(A):Y=RND(B)
100 IF Y$="N" AND X<Y THEN 90
1113 PRINT@8~"I'lHAT IS II

111 X$=STR$ (X)
112 PRINT@17,X:PRINT@18+LEN(X$) ,Z$:PRINT@19+LEN(X$),Y
120 T=Z
121 FOR L=352 TO 351+Z:PRINT@L,CHR$(143+48)j:NEXTL
122 R$=""
125 W$=INKEY$
126 IF T=«Z+1)/2 THEN PRINT@448," HURRY!!! ";
128 R$=R$H1$
130 PRINT@40,RS:PRINT@470,"TIME liT
132 PRINT@L,CHRS(143);:L=L-1
135 T=T-!:SOUND128,1
138 FOR 0=1 TO 275: NEXT Q
140 IF T=(-l THEN 147
142 IF T=«Z+11/2 THEN PRINT@448," ";
144 IF W$~CHR$(13) THEN 147
145 IF T>-l THEN 125
147 IF Z$~"+" THEN D~X+Y ELSE IF Z$~"-" THEN D~X-Y ELSE IF Z$~"*

" THEN D~X*Y ELSE IF Z$~"/" THEN D~INT(((X/Y)+.135)*I13)/113

149 IF VAL(R$)~D AND T~<-l THEN 235 ELSE IF VAL(R$)~D THEN 3133
1613 PRINT@73,"WRONG, "N$
165 GOTO 213
235 PRINT@73, "TI14E'S UP "N$
237 IF VAL(R$)~D THEN 31313
213 PRINT@1132,"THE ANSWER IS "0
223 GOTO 3135
330 PRINT@137,"CORRECT, "N$
332 v=V+l
3135 PRINT@161,"THAT'S "v" OUT OF "I" CORRECT"
336 IF U=O OR I~P THEN 430
3137 PRINT@226,"TO TRY AGAIN, PRESS (ENTER)."
323 INPUT A$:GOTO 83
4130 FOR w=1 TO 460:NEXT W
4131 G=0
432 Q=RND(8) :S=RND(255)
4113 CLS(Q) : SOUND S,l
416 G=G+l
417 IF G<12 THEN 4132
430 PRINT @ 3, "THAT'S "u" RIGHT OUT OF"
432 PRINT @ 35, I"QUESTIONS."
4413 V={INT(((V/I)+.13135)*100)/133)*1013
51313 PRINT@67,"THAT'S "V"% CORRECT."
5135 IF V=II313 THEN 5113 ELSE IF V=>813 THEN 5613 ELSE IF V=>513 THEN

6135 ELSE IF V<513 THEN 660
SIB PRINT@99,"EXCELLENT, "N$
520 GOTO 71313
563 PRINT@99, "VERY GOOD, "N$"."
5713 GOTO 703
6135 PRINT@99,"COULD BE BETTER, "N$"."
620 GOTO 7013

660 PRINT@99,"THAT'S TERRIBLE, tlN$"!"
665 SOUND 45, 15
6713 PRINT@162,"TRY AGAIN AND SEE IF YOU CAN DO BETTER!"j
7£113 PRINT@226,"TO TRY AGAIN PRESS 1, TO LET SOMEONE ELSE TRY,

PRESS 2 AND TO END, PRESS 3"
7113 INpuT Q
7213 IF 0=1 THEN 213 ELSE IF Q=2 THEN 113 ELSE IF Q~3 THEN END
113013 CLS
1010 PRINT"THIS IS A MATH QUIZ. (BOO,HISSS) HOWEVER, YOU HAVE QU
ITE A FEW CHOICES. YOU WILL PICK THE LARGEST NUMBERS FROM
WHICH THE QUESTIONS WILL BE DRAWN. YOU CHOOSE WHAT TYPE OF
MATH TO BE D~ILLED ON. YOU SET THE TIME LIMIT FOR
11320 PRINT"EACH PROBLEM, HOW MANY TOTAL QUESTIONS THERE WILL
BE AND HOW MANY CORRECT ANSWERS YOU MUST HAVE TO END. YOU CAN
ALSO DECIDE IF NEGATIVE NVMBERS WILL BE USED IN SUBTRACTION."
1030 INPUT"PRESS ENTER TO CONTINUE";A$
11340 CLS
113513 PRINT"ALL DECH1ALS MUST BE ROUNDED OFF TO THE FIRST PLACE.
EX. 2.34 WOULD BE 2.3 BUT 2.38 WOULD BE 2.4 IF THE SECOND DEC
IMAL IS 5 OR OVER THEN INCREASE THE FIRST DECIMAL BY ONE."
10613 PRINT"ONCE YOU HAVE PUT THE ANSvlER IN, PRESS ENTER."
11365 INPUT"PRESS ENTER TO CONTINUE" ;A$
1067 CLS
113713 PRINT"ALSO KNOW THAT ONCE ANYTHING APPEARS, IT CAN'T BE
CHANGED. IF YOU PRESS THE WRONG KEY, YOU CANNOT CHANGE THE ANSW
ER. "
1075 FOR Q=lTOl1300:NEXTQ:CLS
1£1813 PRINT"ONE FINAL POINT. IT MAY TAKE A SECOND OR TWO FOR THE

ANSWER TO APPPEAR. DON'T WORRY, JUST BE CAREFUL AND WAIT.
13913 INPUT"PRESS ENTER TO CONTINUE" ;A$
1133 RETURN

Program Lisring 6

1 REM MATH QUIZ BY ROBERT TOSCANI, 4744 WHITAKER AVE. PHILA. PA.
19120

113 CLS
12 INPUT "WHAT'S YOUR NAME";N$
23 INPUT"PICK A NUl4BER"jA
413 INPUT"PICK ANOTHER" jB
53 INpU'l'"DU YOU \olANT TO ADD(+), SUBTRACT (-), MULTIPLY(*), OR 01
VIDE III"; Z$
52 IF Z$="+" OR Z$="-" OR Z$="*" OR Z$="/" THEN 55 ELSE PRINT"MU
ST BE ONE OF THOSE SIGNS"
53 GOT0513
55 INPU'l'"ARE NEGATIVE NUMBERS OK Y/N"jY$
60 INpU'l'''\olHAT TIl-IE LIMIT PER PROBLEM" j Z
65 U~3:I"'0

70 INPUT"TOTAL NUMBER OF PROBLEMS"jP:INPOT"AND CORRECT ANSWERS B
EFORE IT ENDS" jO
75 PRINT" PRESS ENTER TO BEGIN. GOOD LUCK": INPUT A$
813 CLS
85 1=1+1
90 X~RND(A) :Y~RND(B)

llHl IF Y$="N" AND X<Y THEN 913
110 PRINT@18,"\olUAT IS "

Listing 6 conlinues



S99{MOOI)
S99(MOOlll)

~-JUGT
"-r • our/

#OB·51
#OB·5111

(Available December 19821
Dealel Inoulfles InYlTed

Merlill
CP/M 86 jo, ,'', :JRS.80@

8088 co-processor
128K RAM (Expandable 10 256K)
Diskelle compatibility with IBM PC

DMB5 provides four dala managemenl
leatures:
Al A comprehensive FilE MANAGER lor

defining your records. dala entry or
edit. and general record retrieval.

Bl A lIexible REPORT GENERATOR lor
information retrieval.

C) A simple dala base lor advanced ap
plications, where DATA SETS involv
ing liIe pairs can be deli ned.

0) A COPY liIe facility to transler
SORTS, SEARCHES. and transter
data 10 NEW formats.

PRICES:

Hardwere
and
Softwere

Pr'(Kj"cr.~; fo,· \.t,1::' lHS BO'

Models I t:;. III

LOOK,
589 (MOO I)
5S9(MOOI}
599IMOOI)
5991MOO II

$99 (MOO Ill)

PRICES:
IITS·13 lor IRSDOS 23
.uS·13 for NEWDOS 2 I
..TS·2A tor NEWDOS VI
tTS·2BI lor 'lEV/OOS V2
iTS·261ll for NEWOOS V2

VIEW 3.0 $49
A SCREEN FORMATTER FOR D8M5

-Full CURSOR conlrOI lor MASK lleslgn
-Screen oeslgn YIIlI! keyboard GRAPHICS
°Elegam & proleSSlonallooks
-File aala enllY. mquny. & ellil
-WOIO processor slyle held edillng
-VIEW IS a S!and·alone Oala base

COMPUTED FIELDS
KSAM Master Keys
Requires OBM5 for SORTS

MPR·232 & MERLIN 1M Of Ml(ro PrOleCIS Eng
IRS-SO 11.4 ot RadiO SIl~ck lanoy Corp
NEWOOS80 1M 01 Apparat Inc
TRS232 1M (II Small SySlem SoUwarc Co

'For 'Ease oj Use
THE FILE CLERK

TRS-80' Mollels I & III
VerSion 5.5

SPECIFICATIONS:
-A mull,·lealure IIle manager
-PluS a Simple dala base (mull/·hle dala sels)
-F,le handling capaci'y lor 12000 lecords
-up 10 20 dala helds/retord
_MAX lecord and hell' lenglh 255
_MAX elfeClive lecoro rengln wlIMexlng 7905
-Assembly language sons on stOgie an(\ com·
bmed dala lIerlls

-Muillple search parameters and cl!aln~d

queues
-FaSI (KSAM)le(orO rellleval on SOiled key

helOs
-FleXible lelXlll generalor Will! PaglnallOn &
Usel 'Illes

-CompulaliOnal lIellls
-F,les can exlend over sel'eral (hskelles
°AlI {liskelles need nOI lle on lme.
AUTO MOUNT REOuESIS

-Flcltls C'1n lle redelmeo. deleletl. or a(\lled
-140'lIage manual

TSHARE 2.0 MULTI-USER

SYSTEM ~r;) --TRS·8D· ~ . ~---:-LJl..
MODELS I & III . r" ----r--"-'.

" .. - AT LAST! A seuallmpul!
SPECIFICATIONS: ouIPulmTerlacelleslgnell....

TSHARE IS a mullHasking operating syslem 101 lor connecltOn 10 lhe ••
two users. II palches llsell 10 your NEWOOS Of TRSSO Model I wilh or
TRSOOS SYSTEM, TSHARE allows simuitane. wllhoul an expanSion In'
ous and separaTe operallons lor two users Wllh. lerlace.
,n a Single compuler MPR232 Specllltalions

-GIlICh Iree operallOn
AVAILABLE USER MEMORY -ConneClS will! C<lfll ellge conneclor

ABOVE 7F80 HEX -Saudlales 75'19 200 are SWllCh seleClable
-32K TRS·BO: 16K FREE -Inlegral Power Suppply Included!
-4BK TRS'BO: 321< FREE -May be daiSy chained WITh Olller MPR 232s

TIMESHARING MODES: PRICES:
-SIMPLEX MODE: Wllh TSHARE 1.3 ilMPR2321

anll 2A Only ..MPR 232111
-STAtlDARO MODE: Wllh All Syslems

SUPPORT EOUIPMENT:
-One + Disk Drive CSTOCK
-nK + Memory

SIMPLEX MOOE' STANOARO MOOE·
0A Prinler -A Terminal
oTRS·2n (opTional) -RS·232 or MPR·232

EXECUTION SPEED
STANDARD MODE:

(Wilhoul Clock Speellup Mods)
°BENCHMARK execuled by 2 Slmutlaneous
users. 37 sec

°SENCHMARK execulell once by Slandard
IRS'SO: 14 sec

FEATURES:
oType·aheaa dUllOg Disk 110 (V2.0 Onlyl
°Communlcallons belween users
°ConCUrlenT exeCUllon 01 Single plogram
oForeground/backgloullli lask aeslgn
°Adllress up 10 lwo punlers

Ccr"IS (' l? t
MEANS

BUSINESS

• C()mS()ft:ll:
203 Arden Slleel

Glendale. Calilornia 91203
(2131649.0369 ." 104
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I t had to happen-sooner or later some
one was going to write a stereoscopic 3-D

program for the Color Computer. The fol
lowing two programs are 80 Micro's pio
neering efforts in what we hope will
become a popular programming technique.

Our efforts are by no means spectacu
lar; our intentions are to present the prin
ciples involved in writing 3-D programs
with examples.

Dennis Kitsz, who has long been a guru
for Color Computer users, gives a good
discussion on how the illusion of 3-D
works. His program draws a stack of
blocks on the screen-actually two angles
of the same stack superimposed.

Our resident CC wiz, Jake Comman
der, used the same basic concepts, but
added motion. His program displays a ro
tating cube. We're sure you'll find his
techniques fascinating.

As the authors point out, you must be
able to get a good picture on the monitor,
and the color and contrast adjustments
must be precise. And, of course, you must
have a color monitor. If you have trouble
getting the 3-D effect on your monitor, try
a friend's.

Remember, though, that these pro
426 • 80 Micro, Anniversary 1983

grams give only the illusion of 3-D, just as
the 3-D movies of the 1950s created only il
lusions. Some sections of the 3-D figures
in the programs might appear to "come
out" more than others.

We Are Not Alone

Like any good idea, someone else is
bound to think of it, too. Well, that hap
pened with the 3-D Color Computer pro
grams. The November 1982 issue of The
Rainbow, a magazine for the Color Com
puter, features a 3-D arcade game called
Star Trench Warfare by Fred Scerbo. The
Rainbow's publisher, Lonnie Falk, said he
isn't going to have the bind-in 3-D glasses,
though. The glasses found elsewhere in this
issue will work with that program.

We welcome The Rainbow's efforts in
3-D programming, and we suggest you
pick up their November issue if 3-D in
terests you. The Rainbow's address is 5803
Timber Ridge Drive, P.O. Box 209, Pros
pect, KY 40059, (502) 228-4492.

We hope to generate a whole new genre
of Color Computer programs using 3-D,
but it's up to you readers to refine this
technique. If you come up with any ideas,
improvements, or interesting applications
for 3-D programs, let us know.•



GRAPHICS

3-D for Real
by Dennis Bathory Kitsz

U until now, "3-D" has been a misnomer for CC
graphics. Our CC expert has done the ground
work for real 3-D. It'll come out and grab you!

Simulated three-dimensional imagery
from two dimensions is fascinating, but
I found the prospect of programming it
intimidating. I am far from being a

I

I
I \ / \
I V \

1 / / \ \
1 / \ \
I / \ \

1/ \\

rZfJ OJ

mathematician, so high-powered, three
dimensional rotation algorithms are
simply outside my scope. lnstead, I can
handle a camera well enough, and can
play around in my darkroom. 1decided
this could be put to work to learn more
about 3-D principles.

My idea was to back into 3-D com
puter graphics by first creating the
photographic images-"Vu-Master"
style-and rendering these into simple
computer versions. The steps I chose
were straightforward:

• Select the subject to be examined.
• Photograph it from the desired
distance.
• Photograph it again from a shon
distance to one side.
• Develop and print the separate
photos.
• Create and position overlay films.
• Determine X-Y coordinates for each
photo.

• Enter the information into the com·
puter.

The original subject matter was a
small pile of wooden pieces (Photos la
and Ibl, with pleasantly sharp angles.
The principle of three-dimensional pho
tography is well known: each eye views
a subject from a slightly different angle,
and these images are resolved by the
brain into a sense of depth. By provid
ing individual and slightly different nat
photographic images to each eye, an il
lusion of 3-D can be created.

To view Photos la and Ib in 3-D,
place the magazinecomfonably in front
of you and in good light, relax your eyes
and focus into the distance; move your
eyes slowly down to the images in the
magazine. It is essential to relax, or else
you will see only one of the two images.
Once your eyes unOal" apart, begin to
focus slowly until the images are clear,
but still overlap. You can improve this
effect by viewing these photos simulta
neously through separate magnifying
eyepieces, so each eye is forced to see a
unique view.

This technique was used for novelty
photographs especially at the turn ofthe
century, and is still used in Vu-Master

Fi~. I. Cumera setup for Sler(!opti('ol phuto.
All/IOU}!" UIlY {Juir ofphotos loken) 10 4 i1lc/1,'s
u/)(Jr( will work ill stereQ. mOSl impn'ss;\'C' n'slIfts
Ofe ohtuined w;,h IUliger depth offield. with clif·
jerelll objl'CIS af se~'eruldisloflCl!sjrom the fens.

The Key Box

Color Compoter
16K RAM
Extended Color Basic Photo I. S/ereoptica/ view ofa pile of wooden blocksfor separated eyes. (aj

Left eye. (b) Right eye. Ektachrome 64, naturallif,hting,fl 16, II /OOOsecond.
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and other stereoptical viewers. It is em
ployed for the photographing of ex
tremely fragile museum specimens.
Four pairs of views-top, bOllom, and
two sides-are usually taken, and the
results examined with a simple viewer.
This provides a detailed, perspective
view so interested visitors don't handle
the original specimen.

The trick, however, is to produce a
single photograph that appears in three
dimensions. Somehow the images must
be separated, drawn off the page, and
relegated one to the left eye and the
other to the right. A composite image is
therefore created that can be printed in
two distinct (actually complementary)
colors, and can be viewed througr

special lenses.
The colors are usually green and red.

When the red printing is viewed through

"The trick . .. is to
produce a single

photograph that appears
in three dimensions. "

the red lens, it effectively disappears;
the green printing looks black through
the red lens. Likewise, when green

printing is viewed through the green
lens, it disappears; the red printing
looks black through that lens.

Again, the two-color process has
been used for novelty photography in
books and magazines, as well as for spe
cial effects in films. For readers old
enough to remember, it enjoyed brief
popularity in 1950s horror films, and is
undergoing a small renaissance today.

A three-dimensional computer image
would use the same process by drawing
on a single screen two slightly different
pictures in complementary colors. You
can use three-dimensional algorithms to
draw directly from design information,
a tablet or light pen for input, or you
can program the coordinates of an ex-

Photo 2. Stereoplical view ofDavid Gunn, for crossedeyes. (0) Righi eye. (b) Left eye. David hodto hold the pose carefully sinceonly One comera was used
and had 10 be moved between shols; nevertheless, he did raise one eyebrow. Eklachrome 64, nOlllrallighting, f/22. 1//()()() second.
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Photo J, Hi}:ho('omrllSf film Sfereo view of Ihe blocks in Pho{{) I. (a)Leff eye. (b)Ri/{hf eye. Kodulilh. nalllrulli~llfill~. 1/2,8, /1/5 se('olul, prillied UII

Kodubrolllt' /I ullru·hurd paper delleloped in p,raphic arlS delleloper.
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Our Users asked for it, and we made the
best TRS-80 disk assembler even better!
Now M-ZAl has:
• Recursive MACROS with full symbolic parameter

substitution
• Conditional assembly with unlimited nesting
• Text Editor warm-start/recovery option
• Support for all popular source file formats
• Load Module inspectlsuperzap using LINKER
and the features that made it famous:
• True multi-pass assembly
• Full Screen Option Menus
• ENTRY/EXTERN symbols, relocation,and object

module linking
• 8 character labels with sorted symbol table
• 8uilt-in symbol table cross-reference
• Nested 'INCLUDES (source file chaining/nesting)
• Lower case support (Model 3 only)
• Over 175 pages of documentation including

Z-80 Technical Manual
• Full Screen Text Editing and mUCh, much more!

M-ZAL provides a modular. structured development
environment that makes programming your TRS-aO
a truly enjoyable experience. Order yours today
(Requires 32k, 2 disk system)

"'1050-10 Mod 1 5149.00
"'1250-10 Mod 3 5149.00

CAU Development Sottware
The Professionals Choice:

Full SCreen Text Editor for BASIC: we were the first to
give the TRS-80 this indispensable ability! A must for
every BASIC programmer:

#1210-20 Mod 1 & 3 529.95

T-ZAL: custom designed for the Model 3, this tape
based assembler has many of M-ZAL:s most
desired features.

"'1250-20 Mod 3 only 549.95

XBUG: for macl)ine language analysis and
debugging-this tiny (2.5k) but powerful program
lets you do it all!

"'1020-10 Mod 1 51995
"'1220-10 Mod 3 519.95

FILEXFER: transfer any disk file between two TRS-80s.
Use direct cable link or RS modems. Mod 1 and
Mod 3 can be mixed. RS-232 and disk reqd.

"'1040-10 Mod 1 and 3 54995
...See List of Advertisers on Page 563

"We've been using M-ZAL heavily for
over two months now. and it's been
worth its weight in gOld,"

-<:huck Tesler
PflOSaFT

':"well written software that is long
overdue," -Bruce Douglass

80 Microcomputing
BASIC Editor Review

"During the first 3 days of use, M-ZAL
saved more money in programmers
time than we hod paid for the
product," -William Denman

Author of Asylum
MEDSYSTEMS

"The editor has at least doubled my
productive capocity",Hovlng spent a
990d deal of money on so called
'utiliti~s'that don't work. It's a delight
to find one that not only lives up fa its
claims but surpasses the advertising,"

-BASIC Editor user

Our choice for the best TRS-80 DOS:
DOSPLUS 3.4 Mod 1 5149.00
DOSPLUS 3.4 Mod 3 514900

Call or write for more information.
All products require level II.
Mail orders specity catalog"'.
Send check, money order, or MCIVISA
numbers and expiration date to:

Computer Applications Unlimited
P.O. Box 214, Dept. ABM Rye, New York 10580
(914) 937 6286
N.Y/ State residents add applicable sales tax.
Outside USA and Canada add 510.00 shipping.
Dealer Inquiries Invited. ~ Q-~ VIS4:

~;y.
COMPUTER

~.. APPLICATIONS
._ UNLlMITEDTM ,120

o dlw. 01 C.\U, Inc:.

TRS·80 is a TM of Tandy Corp. M·ZAl" a TM of CAU. Inc
Z-BO is a TM of Zilog, Inc .
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isting image. I used the last method.

Taking the Photo

Ideally, 3-D photographs are taken
using a stereoptical camera-tWQ-

lensed animals that allow "real-time"
photography of moving objects. How
ever I if things are stationary I you need
only a single camera. Take the photo,

then carefully move the camera a few
inches to your left or right. The distance
you move the camera depends on the in
tensity of depth you would like-the

Figs. 20 and 2b. A line drawing ofthe two images. These drawings were done on tracing paper so X- Y coordinates could be derived for computer input.

FINALLY

NEW!
FROM

COMPUTEX

An audio cassette based Assembly Language and
Basic Language course designed to help you learn
how the software "pros" write programs to sell.
Actual classes were recorded along with student
comments and questions (the next best thing to
being there).

zao Assembly Languaga Course ... $150.00
(includes manuals and class handouts)

Basic Language Course .$130.00
(includes manuals and class handouts)

A Pot Of Gold
For YOUR Color Computer

I~ pt'iJCIlCaBy every compurer mapar...,. mere 1$. /')o)Ilhe RAINBOW IS the·
onJyOl'Otlreltdcovet'~assoonaslfcomes .... themail- -A wbscllOe<

n..RAJN8OW9"ISII'IaI$(W'l .....r~fro<__sons. ......one tlulIheP'''''at'f_ISSOIIlllIY~

os",. 11'_~ fro< TRS-80' Coiof CotnpuIet~ ArwJ oec- ~~.......,Pi'9" ......a<;n
~ oS_ ••-,. 10 ....... Colo< CompuIer If oS Il'oe~ t>esl~ ..... onlotmabOtl lot~
you w;llll 10 _now

T~.o ..... lO.,..-.g lOc:onv...., otne<COO'I"IllU'er P'09'atn'5lOyour COlor <:cmpute,"> Nowornn Ea<;fl PIO\lfam
on I'" RAIN80W ISwntten e.clusntefy """"""~ _ ion<! manyl._~I~ ..... all .........c-...
9'1(lhc$ Q)fTItrIandS u"""a,laDie OIl _ mac_' Tn., !\anon s le--.g 50Itware aull'OfS na~ f;<;IIll1oQu
loons _y """'Il'l

rna R....NBOW·. H,Ms T,ps """ P...,... teaMe p",e you l!'Ie DesI up-I(Hne·~onloImaloOll
a.allaDie on rhe Cob Comput.... ft you a'. looItong lot ..-ay5 ro dO $0...", pnnts a/llnaDeIoJ. d,SI<
OorlKl()r"s sa~ mac_ 1""'JU'I')e po-ograms or p.-,nl Vldeole. "'PUt OIl YOU' po-on"" the RAINBOW hilS
po-og'ams I()r you' A"". ,t you want 10 l<now when some promose<t soIIwa", _ 'eal'y tle ava,latlle 101
purChase you I oel rna, ""s"",,'ed. 100

O.... 'ul()r'als have been po-a,f>edlo' Ine Clea, conc...e wa~ Il\eV e'pla", - "'''''lad _ .arlOU$l"nchon5
olme Color Con"IQuIe' A..... r... RAINBOW·.",.O\lwS a'eane.ce~e-nra""Ilone" buve' S \lV'dG losoftwa,e
a..... on,., pu'cnases

Whetl\e' vo", COlOr Computer ,s41( 161( 0' 321( \NI>(IIMe, VOU ha.eColo< 6as", ()r Exlen<!tld WMelher
you 'e onlO assembly language (or want to 9(:' ,nl0 ~I 0' nol P"nlers O.s",s Rom pac"" Tn. Ill.-.INBOW
su..eys lhe wP"lOlewO'ld 01 lhe COlo' COm"'Jle' eacn month a..... po-o.,oes whal ()r>e 'ea<k!'ce11e\l /l, potOI
goI<l lull of tatlulOUs ""()rmal.-m

secauS<! ,I ,s ro"'M~sl",aIlV·()r",nle<l lhe RAINBOW 9IV"5 las' Il)(naround to "'WI dS monH'Wv
Malll,ne So you can uP<!'C' I'esn news wilen <l 's news aM ,he I"'e" .nlo<m,,,,,,n a.a,laJJje

II all In,s _noSI,"" a 10110' S'6pe< yea, ,I may be Bulwe Ima"e""""""e prom,... II ane, you see
YOU' ~'S'ISSue you don 1"'9'..... lh-alln. RAINBOW,s rile premo/!" monltl..... m"9"'~ 10< CClIQ<~!eI
use's we. I\aQl)o"; dleerfuUy an<! ""_!ely 'e''-'''Cl 'fOU' money ..-.........."".

CERTIFICATES OF COMPLETION AVAILABLE

Call or write for our free brochure

/'OftPUT£6 TRAINING DIVISION

17321 EI Camino Real (713) 488-8022
Houston, Texas 77058

the micro computer pros
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Photo 4. Overlay composite of IwO views ofthe blocks. exposed on Kodalith sheetsfrom Ihesamefilm
used for Photo 3.

farther, the deeper, up to the point
where your eyes can no longer resolve
the separate images into a single one.
Start with about three inches, and move

"To view this pair of
photographs in 3-D. ..

focus on the images
while relaxing your eyes,

but this time
crossing them. "

I shows the setup, and Photos 2a and
2b are a stereoptical result with a six
inch spacing.

To view this pair of photographs in
3-0, place lhe magazine at a comfort
able distance, focus on the images while
relaxing your eyes, but this time cross
ing them. Again, it is essential to relax,

be sure to keep the same vertical po
sition; a tripod helps. Otherwise, the
pictures you take will make sense only if
you hang your head to one side. Figure

j!.. , iI6&'.:,;e: ... .

up to a foot-the closer the object, the
smaller the move. Take the second
photo using the same film, focus, depth
of field, exposure time, and f-stop, and

--
\ ,,

I,
I,

I .

--

..

.... 470

COlOIUAP is programmed largely in BASIC SO that
yoo can modify it if yoo'd like, but port of it is in machine

language to provide fast response. All accesses 10disk are
performed with standard interlaces, so any standard ColOf
ComP-lter disk can be examined. You can directly access
the disk's directory and control information 10 examine a
clobbered disk, recover a killed tile, or find ports of a file
when other parts have been lost. With this new window Into
its disks, the Color ComP-lter sheds its image as a toy Now
you can use this exciting machine like othef powerful
microcomputers.

For the TRS-80 Color Computer. Available on disk with on
accompanying manual from Software Options, 19 Rector
Street. New York. NY 10006. 212-785-8285. Toll-free order
line: 800-221-1624. Price $4995 (plus $300 per ,o~,
Ofder shipping and handling). New Vorl< N
State residents add sales tax. Visa/Mastef-
card accepted.

OPTlONSINC-'"

DSC Publishing
2 Dogwood Drive

PO Box 769
Danbury, CT 06810

Phone Order
(203) 748·3231

Please send me a copy 01 ~DOS Random Acceu
& Basic File Handllng"lor 29.50+ 1.50shipping.
Model I & III 0 Model II/CPM 0
Also send the compalible 8" program disk for
32.50 + 1.50 shipping CPM a or Model II a
or the 51/~" disk lor Modell and III lor 28.50 +
1.50 shipping a
Over.ea. add 8.00 per book and disk
airmail.
Name _

Address
City
Slale Zip _

M~sler Charge 0 VISA 0
Expiration Dale
Card # _

Check 0 Money Order 0

COD (2.00 extra) 0
Signature _

Phone Orders (203) 748·3231
CT. orders add 7.5% sales lax.
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TRS-80
COMPUTER

DISCOUNTS

• Factory Direct
• Best Prices AnyWhere
• No Out-ot·State Taxes
.100% Radio Shack Warranty
• Free Price List

SCOTT TASSO
Owner

Radio Shack Associate Store #7053

175 E North Delsea Drive
Vineland, N.J. 08360

800·257·0426
NJ 609·691·7100 .,5"

DD YOU HAVE 2 PRINTERS?

or else you will see only one of the two
images. You want your eyes to "float"
together, so each sees a separate but
very similar image. The result is an ex
tremely effective simulated 3-D.

From a stereoptical photo, a com
posite and simplified result must be de
veloped to use as computer input. I
made the pile of wooden blocks as the
easiest first endeavor because of its
straight lines and sharp angles. Photos
3a and 3b are the same pile of blocks as
in Photos Ia and Ib but photographed
using high-contrast document film and
reproduced on similar high-contrast
paper. If your original objects have
been well detailed (I blackened the edges
of the original blocks as you can see in
Photo I), then this is an easy way of
obtaining a pair of clear line drawings
of the original objects-especially if,
like me, you do not have a good draw
ing hand.

Next, 1 produced an aligned overlay
of the two black-and-white photos. In
order to work up a composite 3-D im
age in two colors, I would need some
sort of guide, and the aligned overlay
would do the job. Each photo was again
printed, this time on 8 by 10 sheet film.
These were aligned and taped together
for a composite. Photo 4 is the result,
and is ready for use as computer input.
However. I wanted to have a sneak
preview.

Color Composite

The color composite photo was
tricky, if only because I had to do the
thing in darkness_ 1taped the film over
lay to an exposure frame, and focused
the negative on its matching image. I
added magenta Cibachrome filters (a
total of _90 filtering), inserted the color
photo paper, lifted aside the negative
overlays, and made an exposure. I

.T, ~r-~,
., .....;.:~. JL ..~i'.":~:'".

,OM"".

Now you can have 2 PRINTERS ON-LINE at all times
Our MODEL 80 LINE PRINTER SWITCH is designed
for the TRS-BO computer to allow the user to easily
select between two printers by means of a conven
iently located switch without changing cables. Our
compact module connects to the parallel printer port
of your Modell, Model II. or Model III through a printer
port extension cable and prOVides a card-edge con
nector for each of your two printers, Gold plated
contacts ensure excellent connection reliability, Our
ModelBO switch comes assembll:!d, tested, and ready
to use for the low cost of $40 including shipping to
any U.S. destination, A printer port extension cable is
available from us at a cost of $12.50 for the Model
11111 or $20 for the Modell!. Call now for more informa
tion. Request application note AN-821 for Model
IIIII use or AN-822 for Model II use

.f\JUVv-hf signalling inc. ,'09
P, O. Box 17510. Kansas City. MO 64130

_ 1-816-931-4448 ~-=- TOLL FREE 1-800-831·4448~

SORTFIl!., A PROFESSIONAL SORT, ..

.. BASIC program with assembler routines

• Internill sort time of 4 seconds T
for sao multi·keyed items R

.. Any COlnbiniltion of diltil types and 5
ascend-desccr.d directions for keys 8

.. Six output options: 0
a) !lew data file
b) New data f11e with selected

and/or reilrranged data fielrls
c) Tilg file (keys + record pointers)
d) Pointer file (record pointers only)
e) Data records displayed on screen
f) Oa ta records pr-i nt~d on pri nter

.. Runs with 1 disk and 16K memory

.. Sorts files too large for memory

.. Free "StEFILE" util ity included

. . . at "~ fI'-'u.!
Diskette: $23.95
Cassette: $19.95
Documentation:"'

127
$3,00 (refundable)

SOFTWARE EFFICIENCY

7600 Stanford Ave. St. LouIs, MO 63130
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Hl PCLEAR8
2fl CLS
30 REM * UPPER IMAGE OVERLAY
4fl DATA 35,6,77,18,77,40,69,51
5fl DATA 69,29,77,18,69,29,26,18
6fl DATA 35,6,26,18,26,36,69,51
7fl DATA 65,49,41,61,26,48,40,42
8fl DATA 26,48,26,62,4fl,76,4fl,61
90 DATA 4fl,76,81,58,81,42,77,4fl
1flfl DATA 81,42,74,47,81,42,81,47
11fl DATA 95,49,88,70,86,88,1fl,74
120 DATA 10,57,26,6fl,1fl,57,10,74
13fl DATA 86,88,88,70,64,66,999
14fl REM * LOWER IMAGE OVERLAY
15fl DATA 24,19,3fl,9,74,18,74,38
16fl DATA 69,50,69,29,74,18,69,29
17fl DATA 24,19,24,38,64,49,44,60
18fl DATA 25,5fl,38,43,25,5fl,25,65
190 DATA 42,77,42,6fl,42,77,80,6fl
20fl DATA 8fl,42,76,4fl,8fl,42,72,46
21fl DATA 8fl,42,8fl,46,91,48,84,86
22fl DATA 9fl,68,6fl,65,9fl,68,84,86
23fl DATA 8,78,8,6fl,25,62,999
24fl PMODE3,1:SCREEN1,1:PCLS:SCREEN1,1
25fl READA,B,C,D
260 LINE (A*2,B*2)-(C*2,D*2),PSET
27fl READE:IFE~999THEN29flELSEREADF

280 LINE -(E*2,F*2) ,PSET:GOT0270
290 COLOR7,5
3flfl READ A,B,C,D
31fl LINE (A*2,B*2)-(C*2,D*2) ,PSET
32fl READ E:IFE=999THEN34flELSEREADF
330 LINE-(E*2,F*2),PSET:GOT032fl
340 GOT034fl

Program Listing 1



NEW! FOR THE

COLOR COMPUTER!

MED SYSTEMS SOFTWARE
P.o. BOX 3558 CHAPEL HILL, NC 27514
TO ORDER, CALL 1-800-334-5470

Or see your dealer.
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placed a black sheet over the color
photo paper, flipped back the film over
lay, matched the second negative to its

image, removed the magenta filtering,
and added an equal intensity of cyan
(blue). Finally, I flipped back the nega-

tive and removed the cover sheet, and
the exposure was made.

The result was a color composite that
can be viewed with 3-D glasses. It is
Photo 5.

Into the Computer

I had several ideas for this process,
including an ill-fated one that involved
extending one of the joysticks with a
portable radio antenna and "tracing"

" . an imaginative
contraption with lots
ofpulleys and strings,

made out ofan
Erector Set,

fell to rubble
on the first use. "

Photo 5. Color composite oj two views of the blocks, exposed on Cibachrome·A paper alternately
with. 90 magenta and .90 cyon/ilters. using the overlay in Photo 4 as a guide/or the double exposure.
The white streaks in the cemer ore the shadows. since this is a negative colorprint. Use your3-D glasses
(0 view this photograph.

Photo 6. Screen photo ofthe results, using X- Ycoordinatesderivedfrom the color composite in Phoro
5. Unessential information ("noise") and shadows Ofe Jeft ouf of this resufr.
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the image into the computer. Unfor
tunately, the accuracy just wasn't there.
X-Y tablets were too expensive, and an
imaginative contraption with lots of pul
leys and strings, made out of an Erector
Set, fell to rubble on the first use.

All that remained was manual input.
Fortunately, Extended Basic's flexible
Line command could be used. I pre
pared a tracing-paper version of the two
images, placing them on graph paper,
and marking down the X-Y coor
dinates. These were fed into the com
puter using data statements (see the
Program Listing), and the image was
drawn. A similar Basic program can be
used with the LNW·80 for higher-reso
lution color imagery.

I'll leave the rotation and manipula
tion to those with more perceptive
minds than mine; in the meantime, I
trust this method will help readers get
started with three-dimensional com
puter imagery.•

Dennis Kitsz may be reached c/o the
Post Office, Roxbury, VT 05669.

Ed. note: The 3-D effect you get by run
ning this program depends on the color
and contrast adjustment on your moni
tor. Try to get as clear a picture as possi
ble and match the colors of the 3-D
glasses.





GRAPHICS

Something-Or-Other 3-D
by Jake Commander

Jake's 3-D Program as It Appears on the Screen
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W
ith great perseverence, Jake Commander has
come up with this stereoscopic 3-D program
that features a rotating cube in two colors.

Why is it I always walk into these
things? Fools rush in where angels fear
to tread, so I'm told, which makes me
a 24-carat sucker.

"I've gOl a great idea, II says Eric
Maloney, OUf managing editor, after a
sudden brainstorm. "We'll do an anni
versary issue featuring 3-D graphics
and give away glasses to our readers.
You'll be able to write something for
it, won't you, Jake'?" The temptation
was too much for mc, I'm afraid. I in-

stantly promised a something-or-other
that would fit the bill. Little did I real
ize how the fates were aligning them
selves to make the potentially simple
something-or-other a whopping task.

I thought about the concept for a
while to see if any good ideas surfaced.
Nothing. I was convinced I could do
something in a manner similar to some
magazine pictures I'd seen as a child.
The pictures were of countryside scen
ery and all in startling 3-D-lots of

trees on the horizon with cows' rumps
jutting out menacingly close to the
eyeballs.

The method employed was to print
the left eye's view in green and the right
eye's view in red. By placing a red filter
over the left eye, the red image disap
peared, thus leaving the correct image
behind. Using a green filter over the
right eye, the other side was accounted
for. With two separate images entering
both eyes, the brain fell hook, line, and
sinker for the appearance of three di
mensions. It was intriguing how con
vincing the illusion of depth could be,
considering the simple separation of
two images from a fiat piece of paper.
Similar methods arc, of course, used in
cinematography to produce those
scary movies.

I felt there just had to be a way to
achieve the same illusion using a two
color separation on the Color Comput
er. I was reminded of a program we'd
already published, the idea of which
was to present a three-dimensional
point of view from any perspective in
space. The clever part of the program
was the way it decided what was in
front of or behind each object from a
set of geometric shapes that appeared
in true perspective. That gave me the
idea at last: How about a simple geo
metric shape such as a cube rotating
before your eyes and seeming to do so
in 3-D? Good enough, but how on
earth was I going to simulate those
overlapping colors I'd seen in that
magazine?

At first I toyed with the idea of actu
ally placing the images side by side us
ing twO colors in a medium-resolution
graphics mode. I had to be kidding; the
separation needed would have been
sufficient to require a frown and deep
ly crossed eyes in order to make both
images overlap.

Finally, I resorted to the good old



Program Listing

130 PCLEAR4:PMODE4,1:PCLS:A$=STRING$(103,32j :AD=VARPTR(A$j :AD=PE
EK(AD+2)*256+PEEK{AD+3l :DEFUSR=AD
120 FORX=0T0103:READOP:POKEAD+X,OP:NEXT
130 SC.KEENl,l
1300 READXS:IFXS=-lTHENGOSUB2003:GOT01000ELSEIFXS=-2THEN2500ELSE
READYS,XE,YE
1050 XA=XE-XS:YA=YE-YS
1103 IFYS>YE THENI0=-lELSEI0=1
1200 1FXS>XE THENl1=-lELSEll=1
1400 IFABS{XA)<ABS(YA) THEN1X=ABS{XA/YAj*1l:GOT01600ELSE1FXA=0TH
EN1X=3ELSEIX=ABS(YA/XA) *10
1500 GOSUB1700:PSET(XP,YP,I) :1FXS=XE THEN1000ELSEXS=XS+ll:YS=YS+
IX:GOT01530
1603 GOSUB1730:PSET(XP,YP,l) :1FYS<>YE THENYS=YS+10:XS=XS+IX:GOTO
1600ELSE100B
1700 IFLR=lTHENXP=XS OR1 ELSEXP=XS AND254
1930 XP=XP+(XO AND255l :YP=YS+YO:RETURN
20013 1FLR=lTHENLR=0 ELSELR=l
2100 XO=xO+64:IFXO=320THENXO=448
2200 IFXO=2560RXO=512THENYO=YO+64
230£1 RETURN
250£1 X=USR( "'J
5£10£1 DATAI58,186,95,52,4,52,16,141,48,53,16,53,4,92,193,13,39,23
8,52,4,193,4,39,17,193,5,39,8,193,6,39,17,48,8,32,225,48,136,24,
32,22£1,220,186,139,8,31,1,32,212,220,186,139,16,31,1,32,204
51£1£1 DATA22B,186,139,8,203,12,31,3,16,142,B,64,52,32,16,142,£1,4,
236,129,237,193,49,63,38,248,48,136,24,51,2£10,24,53,32,49,63,38,
23£1,16,142,12,£1,49,63,38,252,57
6£1£13 DATA12,3,12,12,12,3,46,0,46,B,52,12,52,12,12,12,12,12,12,52
,12,52,52,52,52,52,52,12,-1
61£13 DATA12,12,18,3,18,3,52,0,52,0,52,12,52,12,12,12,12,12,12,52
,12,52,52,52,52,52,52,12,-1
620£1 DATA22,0,12,IB,22,3,56,2,56,2,48,12,48,12,12,10,12,10,12,48
,12,48,48,52,48,52,48,12,48,52,56,36,56,36,56,2,-1
63£1£1 DATA26,B,10,1B,26,3,58,2,58,2,46,12,46,12,IB,10,10,IB,10,48
,1£1,48,46,52,46,52,46,12,46,52,58,38,58,38,58,2,-1
640£1 DATA3B,B,1B,6,3B,B,62,6,62,6,4B,14,40,14,10,6,10,6,10,44,13
,44,4£1,56,4£1,56,40,14,40,56,62,44,62,44,62,6,-1
6503 DATA32,0,8,6,32,0,6B,6,6B,6,36,14,36,14,8,6,8,6,8,46,8,46,3
6,58,36,58,36,14,36,58,60,46,63,46,60,6,-1
663£1 DATA36,0,6,6,36,0,60,6,6B,6,32,14,32,14,6,6,6,6,6,46,6,46,3
2,56,32,56,32,14,32,56,60,46,60,46,60,6,-1
6700 DATA40, 0,6,6,40, £I ,60,8,6£1,8,28,14,28,14 ':'6,6,,6,6,6,46,6,46,2
8,~6,28,56,28,14,28,56,60,48,60,48,60,8,-1

6830 DATA46,B,8,2,46,B,56,10,56,IB,16,12,16,12,10,2,8,2,8,42,8,4
2,16,54,16,54,16,12,16,54,56,5£1,56,50,56,13,-1
690£1 DATA48,3,13,2,48,0,54,10,54,10,14,12,14,12,13,2,10,2,10,40,
1£1,40,14,52,14,52,14,12,14,52,54,53,54,53,54,13,-2

animators' technique using image re
tention. If I alternated a red and green
image fast enough, they'd actually ap
pear to be in the same place and no
crossed eyes would be called for. As I
had to use multiple images anyway to
make the cube rotate, it was simply a
matter of alternately switching be
tween the two colors-one for each
eye. I craftily chose a clockwise direc
tion that ensured that the rotation
naturally followed the images seen by
the eyes in a left-right, left-right
fashion. This helps the flow of move
ment so it appears to flow smoothly
even without the glasses. Not only that,
but after 90 degrees of rotation, the
cube would be back in its original posi
tion and I could repeat the procedure
ad infinitum.

I knew I could get the color separa
tion by using the color artifacts I'd got
ten many times while experimenting
with color graphics in PMODE 4. By
setting odd or even dots, it's possible to
draw figures in two distinct colors. The
colors are blue and red (or green and
red, depending on your television). As
long as the 3-D glasses could filter the
colors to get two separate images, the
illusion seemed feasible. I did a couple
simple experiments drawing lines from
Basic and was convinced that the sepa
ration was sufficient. Armed with a lot
of theory, an experiment or two, and
the idea coalescing in my mind, I had
to complete (he work in England-an
event that didn't help one bit.

The first thing to be done was to de
cide how many angular views of the
cube would be needed to give a smooth
flow. The sequence of images would
also have to be stored somewhere in
memory, and it seemed reasonable to
merely draw them onto the screen and
leave them stored there. As long as
there was a destination on the screen
for the actual rotation, there would be
no need to remove any image in the an
imation sequence. By dividing the
screen into a 3-by-4 grid, I could get 12
cubes-or more accurately, six left!
right images. That didn't leave room
for the moving picture itself, so I
dropped one out to allow five double
images. Remembering I needed only 90
degrees of rotation, an image every 18
degrees or so would produce a steadily
changing picture.

At this point, I should have been
able to use an algorithm from some
where in my software library to gener
ate perfectly aligned cubes at every 18
degrees. The problem was my library
was now 3,000 miles the wrong side of
the Atlantic and this project was be-

coming more and more urgent. The
only thing for it was to do it by hand.

So I took a Rubik's cube, placed it
on a piece of paper marked at the re
quired angles, and drew 10 pictures on
to a piece of graph paper. First I had to
close my right eye and draw, keeping
my head in a predetermined position
relative to the cube, and then the same
thing with the left eye-for the total of
five angles. Once drawn on graph pa
per, I calculated the X and Y coordi
nates for every point at each corner of
every cube.

By feeding these coordinates to the
Color Computer and writing an algo
rithm to join them together with lines
of the right color, the drawings would
be on the screen ready to animate. This
explains those data statements in lines
6000-6900; each one represents a dif
ferent cube.

By this time, it was dawning on me
what I'd let myself in for. Not only was
my software library 3,000 miles away
from me, but so was my Color Com-

puter and reference material on the
6809 microprocessor, which I needed
to help write a small machine-code
subroutine. This routine was needed to
copy the successive images into place
fast enough to fool the eye into seeing
smooth action.

I was beginning to think I'd set my
self an impossible task. The only re
course was to beg, steal, or borrow the
required items. At last, armed with a
6809 reference book, lots of pictures of
cubes, lots of data on these pictures,
and a rough draft of the program, I
found myself in a Tandy computer
store in front of their Color Computer.
To add a little spice to the pressure I
was under, they even placed a young
programmer next to me "to watch and
learn." Can you imagine those odds?

Naturally, the program didn't work
the first time. Nor the second. Nor the
third or fourth. I lost count. After the
second day, the cubes were being
drawn nicely into position on the
screen. If nothing else, the young pro-
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grammer sitting next to me was learn
ing the art of patience.

The final sting in the tail was that
none of the cubes came out the right
color. It was unbelievable. After all my
hard work, applied theory, and having
reached this far, surely the colors could
at least come out right.

I checked the variables and they
were correct; left cubes were being
drawn at even-numbered pixel loca
tions and right cubes at odd loca
tions. Then I realized: I was working
on a European PAL TV set-a dif
ferent color standard than the NTSC
All-American format I was used to.
The color artifacts available on
American TV sets were unobtainable
in the UK. Thus, I was not going to
be able to place my glasses on my
nose and see the final fruits of my
labors-a cruel trick of fate.

After convincing myself that the
color problem was indeed the fault of
the hardware and not the software, 1
debugged the machine code. The ani
mation looked a real mess. The cubes
rotated all right, but they danced and
jiggled all over the place. Apparently,
when drawing each cube, I'd moved
my head this way and that. My draw
ing ability hadn't helped any either.

So I arrived at the last step, which
was to analyze the sequence in slow
motion and fine-tune each cube until
the results were convincing. I now
had something I could send the edi
tors of 80 Micro for a trial run to see
if the colors were right and the illu
sion had succeeded.

Ten days later I received the cryptic
message, "It works. Send the article
ASAP." What, no medal"

There you have the whole tale in
cluding the evolution of the idea and
solution of the problems using a brute
force approach.

The Technique

Five cubes are drawn in Basic using
the algorithm in lines 1050-2300. Each
cube is drawn twice, one for the left eye
and the other at a slightly different an
gie for the right eye-a total of 10
cubes in all. Left cubes are drawn in
blue (or green, depending on your
monitor), and the right cubes in red.
That's why simple Line commands
can't be used-there's no control over
the color artifacts.

Finally, a machine-code routine is
entered at line 2500 that copies each
image in sequence to the center of lhe
screen at sufficielll speed to achieve an~

imation. The machine code is POKEd
into a string from data statements at
lines 5000-5100. It's written in posi
tion-independent code so it doesn't
matter where it resides in RAM. Once
the machine code is running, there's no
provision La pause or stop it, so you'll
have to use the reset button (the pro
gram will still be intact).

To set the thing up and get the best
illusion, let the program draw two full
cubes, then pause it with the shift @.
Put your 3-D glasses on with the green
filter over your left eye and adjust the
monitor controls so that the left eye
sees the maximum brightness of blue
(or green) cubes and minimum bright
ness of red cubes. Now close your left
eye and adjust so that you get maxi
mum rejeclion of blue (or green) im
ages and maximum brighlness of red.

By doing lWO or three adjustments
of color, brightness, and COlllrast, it '5

possible to get a fairly good separation
of left and right images with the glasses
supplied. Each cube should be about
the same brightness balanced with
maximum left/right separation to get
the best effect. Let the program contin
ue and watch the pretty cube. By the
time you read this, I might even be able
to enjoy it myself..

.4...
Lazy

Writer.

The LAZY WRITER
word processing system

by David Welsh

LAZY WRITER GIVES YOU:

• zao CODE, for fast execution of commands

• Control codes ANYWHERE in text to let you get compressed
or expanded type, superfsubscripts. etc.

• Page breaks BEFORE you print

• CUSTOMIZED printer defaults. cursor size, shape, speed. etc

• DISK DIRECTORY plus kill or verily files without going to DOS.
• LONG DOCUMENTS print automatically. while preserving page

numbering and titling

• 10 USER DEFINABLE function keys.
• BACK OUT of inserts and deletes

• A NEWSLETTER for users.

• SET TABS, CHANGE CASE, move or delete NAMED blocks
of text

• MEMORY KEY returns cursor to a screen & cursor position.

LAZY WRITER Model I & 111-$175.00
NEW EXTENSIONS MAKE LAZY WRITER

EVEN MORE POWERFUL!
• LAZYDOC - Standard Legal forms are a snap! Let lAZYDOC

prompt you for the changes, then automatically insert those
changes into your document. Many features: send for more
information $59.95

• LAZYCALC - Use LAZY WRITER to create reports with
numerical data, then total your figures with LAZYCALC. If you
work with figures. you'll find this a powerful addition to word
processIng $29.95
• lAZYTAB - It's easy to enter data in tabbed columns, but lAZYTAB

aligns decimals 1001 $15.00
• LAZYDRAW - Create graphics on the screen, then send the results

to your printer: works with any printer that supports TRS-80 block
graphics.

• LAZYDO - Automatically load LAZY WRITEA and any text file, set
printer commands, even print text! LAZYDRAW + LAZYDO. $19.95

• SPECIAL: LAZYTAB, LAZYCALC, LAZYDRAW
AND LAZYDO _ $39.95

Ask your dealer for LAZY WRITER or call us direct.

ABC SALES, 13349 MICHIGAN AVE., DEARBORN, MI 48126 (313) 581-2896
..... 476
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DISKovery Unlimited is bringing you the best in
microcomputer systems, drives, peripherals, and
software for TRS·80 and other popular brands. This
month, take advantage of special system and disk
drive values like these:

Complete TRS·80 Model III
microcomputer system with disk drives

Includes specially modified A.M. Electronics Model
III with 48K RAM, two 40·track, double·density disk
drives, A.M. Electronics controller board, DOS and
manuals, complete and ready to run $1,695.00

Same system as above, including RS·232C interface
and MX82F/T dot matrix printer for correspondence·
quality output $2,395.00

(Prepaid shipping when order is prepaid)

A.M. Electronics "Multiplier"
for TRS·80 Model I systems

Fed up with unreliable double·density disk drive
operation? "Multiplier" lets you upgrade from single·
density without doubling your problems $ 99.00
"Multiplier" with NEWDOS80 $199.00

A.M. Electronics
Mini Winchester hard disk drive

Completely plug-compatible with your TRS·80
system. Includes controller board and DOS Plus 4.0i.
Delivers 6.7 megabytes of data capacity (unfor·
matted). Typically uses one amp less than other hard
disk drives. Excellent for word-processing, database
management, financial planning, and other data·
intensive applications $1595.00

New! Two·inch, high·performance
floppy disk drives

Now you can save space and money. These drives are
only two·thirds the height of conventional drives, and
provide extras like door·lock solenoid control, selec·
table write protect (protect with or without notch
your choice!) and disk change/activity indicators.
Shipped complete and ready to run.
Single·sided, 40·track 2" drive

w/case & power supply $199.95
Doubie·sided, 40-track 2" drive
w/case & power supply $249.95

Single·sided, 40·track 2" drive, packaged
for TRS·80 Model I, including case,
power supply, cable, TRSDOS & manual .... $249.95

DISKOVERY
UNLIMITED _37 r '7__

3366 Washtenaw Ave., Ann Arbor, MI 48104 (313) 973·2315 .~. IllrJ_!l=1
TMTRS·80 lrademark 01 Tandy Corp. Shipping costs extra except where otherwise noted. Prices effective through the 151h 01 cover month.



GAMES

Solitary Maneuvers
James Wood

1.i~lill~ 1 {,(!IIf;ml<'.1

Program Listing J

o REM JAMES W. WOOD,424 N. MISSOURI,ATWOOD,IL,61913,DEC 1981
1 CLS:PRINT:PRINTTAB(12) "TRAP"
2 PRINT:PRINT" USE THE ARROWS TO MANEUVER"
3 PRINT"THE LINE ON THE RIGHT."
4 PRINT" THE COMPUTER CONTROLS THE"
5 PRINT"LINE ON THE LEFT."
6 PRINT" YOU MUST NOT DIRECT YOUR": PRINT"LINE INTO A COLORED 5E
eTION."
7 PRINT:PRINT"PRESS <ENTER> TO CONTINUE"
8 A$::INKEY$:IFA$=""THEN8
9 CLS:INPUT"NAME";G$
10 S:RND(4) :CC:::0
11 IFS=lTHENW$=CHR$(8) :R$="A":GOT015
12 IFS=2THENW$=CHR$(9) :R$="O":GOT015
13 IFS=3THENW$=CHR$(94) :R$="E":GOT015
14 W$;CHR$(10) ,R$="C"
15 U=Il:X=51:V=10+RND(10) :Y=10+RND(10)
16 CLS0:Z=RND(8) :FORQ=0T063:SET(Q,0,Z) :SET(Q,31,Z) :NEXTQ:FORQ=0T
031:SET(0,Q,Z) :SET(63,Q,Z) :NEXTQ
17 Q$=INKEY$,IFQ$=""THENQ$=W$
IB W$=Q$,CC=CC+l
19 IFQ$=CHR$(8)THENX=X-l:GOT023
20 IFQ$=CHR$(9)THENX=X+l:GOT023
21 IFQ$=CHR$(94)THENY=Y-l:GOT023
22 IFQ$=CHR$(10)THENY=Y+l
23 IFPOINT(X,Y)<>0THEN44
24 SET(X,Y,Z)
25 IFR$="A"THENU=U-l:GOT029
26 IFR$="O"THENU=U+l:GOT029
27 IFR$="E"THENV=V-l:GOT029
28 IFR$="C"THENV=V+l
29 IFPOINT{U,V)<>0THEN30ELSE42
30 IFR$="A"THENONRNO(2)GOT031,32ELSE33
31 IFPOINT(U+I,V-I)=0THENU=U+I:V=V-I:R$="E":GOT042ELSEIFPOINT(U+
I,V+l}=0THENU=U+l:V=V+l:R$="C":GOT042ELSEGOT046
32 IFPOINT{U+1,V+I)=0THENU=U+I:V=V+I:R$="C":GOT042ELSEIFPOINT(U+
I,V-l)=0THENU=U+l:V=V-l:R$="E":GOT042ELSEGOT046
33 IFR$="O"THENONRNO(2)GOT034,35ELSE36
34 IFPOINT(U-1,V-I)=0THENU=U-I:V=V-1:R$="E":GOT042ELSEIFPOINT(U
I,V+l)=0THENU=U-l:V=V+l:R$="C":GOT042ELSEGOT046
35 IFPOINT(U-1,V+1)=0THENU=U-I:V=V+!:R$="C":GOT042ELSEIFPOINT(U
I,V-!)=0THENU=U-l:V=V-l:R$="E":GOT042ELSEGOT046
36 IFR$="E"THENONRNO(2)GOT037,38ELSE39

James Wood, a teacher 01 Alwood
Hammond High School, can be
reached 01 424 N. Missouri, A l\Vood,
lL 61913.

The Key Box
Color Computer
4KRAM

rules
determines initiaJ direction of lines
starting position of lines
draws border
Inkey for direction to tum your line
turns your line
determines if you lose
extends your line
extends computer's line. but doesn't
display it yet

determines if computer must tum line
determines which direction computer
should tum
extends computer's line
loops to line 17 to see if player wants
10 change direction
messages for winning or losing

Table J. Line Description

29
30-41

44-48

0-9
10-14
15
16
17
19-22
23
24
25-28

42
43

ful Maneuvers player when he is with
out a friend. It's a challenge of one's
reasoning ability versus the computer's
ability to look ahead of its line and
make perfect turns as it approaches a
barrier.

Listing I is a set-graphics game. If it
becomes boring try Lisling 2. It is a
POKE-graphics version of the same
game. With POKE graphics being twice
as wide and tall as set graphics, the
game proceeds much more rapidly. The
POKE game also allows your line, the
computer's line, and the border to be
different colors.•

Solitary Maneuvers is
a follow-up game to

Colorful Maneuvers. The
computer is the opponent.

Since Colorful Maneuvers was pub
lished in the November 1981 issue of 80
Micro, I have received several letters re
questing more games for the 4K Color
Computer. Colorful Maneuvers in
volves two players each controlling the
direction of an ever-growing line. The
first player to run his line into itself, the
other line, or the border is the loser.

Solitary Maneuvers is for the Color-
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LiMing / n"'/IIIIIl'd

37 IFPOINT(U+1,V+1)=0THENU=U+1:V=V+l:R$="D":GOT042ELSEIFPOINT(U
1,V+1)=0THENU=U-1:V=V+l:R$="A":GOT042ELSEGOT046
38 IFPOINT(U-1,V+1)=0THENU=U-1:V=V+1:R$="A":GOT042ELSEIFPOINT(U+
1,V+1l=0THENU=U+1:V=V+1:R$="D":GOT042ELSEGOT046
39 IFR$s"C"THENONRND(2)GOT040,41
40 IFPOINT(U+1,V-1)=0THENU=U+1:V=V-1:R$="D":GOT042ELSEIFPOINT(U
1,V-1)-0THENU-U-1:V=V-1:R$="A":GOT042ELSEGOT046
41 IFPOINT(U-1,V-1)=0THENU=U-1:V=V-1:R$="A":GOT042ELSEIFPOINT(U+
1,V-1)=0THENU=U+1:V=V-1:R$="D":GOT042ELSEGOT046
42 SET(U,V,Z)
43 GOTOl1
44 FORE=lT030:S0UND200,1:SET(X,Y,Z) :RESET(X,Y):NEXTE
45 A=A+1:CLS:PRINT"COHPUTER WINS":GOT048
46 FORE=lT030:S0UND100,1::SET(U,V,Z) :RESET(U,V) :NEXTE
47 B=B+1:CLS:PRINTG$;" WINS"
48 PRINT:PRINTCC;"HOVES":PRINT:PRINT"TOTAL WINS":PRINT"COMPUTER"
;A:PRINTG$;B
49 PRINT:PRINT"PRESS <ENTER> TO CONTINUE"
50 A$=INKEY$
51 A$=INKEY$:IFA$=""THEN51ELSE10

MODEL 1/111
O~!

WE HAVE ANALOG TO DIGITAL
AND DIGITAL TO ANALOG
CONVERTERS TO GET YOU

STARTED I N I-lARDt'iARE

ADC-kit 159
DAC-kit 159
Other kits available

DAYTON·MICROSUPPORT
P.O. BOX 482 W. B. BR.
DAYTON,OH 45409

TWO FOR
$35.95
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COLOR COMPUTER

ONLY
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COVER YOUR INVESTMENT

* * JOYSTICKS * *
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Tired of broken Joysticks? Ours are built to 1.lt, with
good smooth pots, and a Itrong lever and internal
mechanism. These are luperlor to the Radio Shack
design. Get your Joystick programs working the way
they Ihould!

Up to 20°/1) OFF on software.
We stock selections from

Prlckl.y Pur, Tom Mix, M.rk D.t.,
and others.

Write or call for free catalog.

Add $2.00 shipping on JoystickS. We pay shipping on
soflware. $1.50 additional lor C.O.D.

O"e, 200 cowers, write fo, complele IIsl.

1;]1 $••9'"f<'" "''''1''9''1' ConPuCouER:!C
,,,,,1..-1, $' so '" ".9 00 &0, )2. ,:>00' A'
O,..ONO ...." """..-1 00 ..".... ....'; ~ ...... " ~

"" ...... ,900, 1').~'91

ENDlcon SOFTWARE
P.O. Box 12543, Hunt.." .., AL 35802 ....283=-= 205/881·0506 III

Program Listing 2

1 'JAMES WOOD, 424 N. MISSOURI, ATWOOD, IL, 61913
2 CLS:PRINTTAB(10) "POKETRAP":PRINT:PRINT"USE THE ARROWS TO MANEU
VER":PRINT"THE LINE ON THE RIGHT."
3 PRINT:PRINT"THE COMPUTER CONTROLS THE":PRINT"LINE ON THE LEPT.
":PRINT
4 PRINT"YOU MUST NOT DIRECT YOUR":PRINT"LINE ONTO A COLORED SECT
ION. "
5 PRINT:PRINT"PRESS <ENTER> TO CONTINUE"
6 A$=INK~Y$:IFA$=""THEN6

7 CLS:INPUT"NAME";G$
10 S=RND(4)
11 IFS=ITHENW$=CHR$(8) ,R$="A",GOTOI5
12 IPS=2THENW$-CHR$(9) :R$="B":GOT015
13 IFS=3THENW$=CHR$ (94) : R$="C"ELSEW$=CHR$ (10) : R$="D"
15 U=1258,X=1268
16 CLS0:FORQ=1024T01055:POKEQ,255:POKEQ+480,255:NEXTQ:FORQ=1024T
01504STEP32:POKEQ,255:POKEQ+31,255:NEXTQ
11 Q$=,NKEY$"FQ$=""THENQ$=W$
18 W$=Q$
19 IPQ$=CHR$(8)THENX=X-1:GOT023
20 IFQ$=CHR$(9)THENX=X+1:GOT023
21 IFQ$=CHR$(94)THENX=X-32,GOT023
22 IFQ$=CHR$(10)THENX=X+32
23 IFPEEK(X)<>128THEN44
24 POKEX,191:0NASC(R$)-64GOT025,26,27,28
25 U=U-32:GOT029
26 U=U+l:GOT029
27 U=U+32:GOT029
28 U=U-l
29 IFPEEK(U)<>128THENONASC(R$)-64GOT030,33,36,39ELSE42
30 ONRND(2)GOT031,32
31 IFPEEK(U+33)=128THENU=U+33:R$="B":GOT042ELSEIFPEEK(U+31)=128T
HENU=U+31:R$="D":GOT042ELSE46
32 IFPEEK(U+31)=128THENU=U+31:R$="D":GOT042ELSEIFPEEK(U+33)=128T
HENU=U+33:R$="B":GOT042ELSE46
33 ONRND(2)GOT034,35
34 IFPEEK(U-33)=128THENU=U-33:R$="A":GOT042ELSEIFPEEK(U+31)=128T
HENU=U+31:R$="C":GOT042ELSE46
35 IFPEEK(U+31) =128THENU=U+31:R$="C":GOT042ELSEIFPEEK (U-33) =128T
HENU=U-33:R$="A":GOT042ELSE46
36 ONRND(2)GOT037,38
37 IFPEEK(U-31)m128THENU=U-31:R$="B":GOT042ELSEIFPEEK(U-33)=128T
HENU=U-33:R$="D":GOT042ELSE46
38 IFPEEK(U-33)=128THENU=U-33:R$="D":GOT042ELSEIFPEEK(U-31)=128T
HENU=U-31:R$="B":GOT042ELSE46
39 ONRND(2)GOT040,41
40 IFPEEK(U-31)=128THENU=U-31:R$="A":GOT042ELSEIFPEEK(U+33)=128T
HENU=U+33:R$="C":GOT042ELSE46
41 IFPEEK(U+33) =128THENU=U+33:R$="C":GOT042ELSEIFPEEK (U-31 )=128T
HENU=U-31:R$="A":GOT042ELSE46
42 POKEU,207:GOT017
44 FORE=lT020:S0UND10,1:POKEX,191:POKEX,128:NEXTE:A=A+l:CLS:PRIN
T"COMPUTER WINS":GOT048
46 FORE=lT020:S0UND200,1:POKEU,207:POKEU,128:NEXTE:B=B+1:CLS:PRI
NTG$;" WINS"
48 PRINT:PRINT"TOTAL":PRINT"COMPUTER",A:PRINTG$,B
49 PRINT:PRINT"PRESS <ENTER> TO CONTINUE"
50 A$=INKEY$
51 A$=INKEY$:IFA$=""THEN51ELSE10

... See List of Advertisers on Page 563 80 Micro, Anniversary 1983 • 441



EDUCATION

Colorful Language Instruction
by Dr. Alan F. Lacy and David Gorden

The Color Computer can be a useful tool in
language instruction. Here's a graphic depic
tion of how the mouth makes certain sounds.

The Color Computer, because of its
graphics capabilities, holds great
promise for future use in education.
Unfortunately, the computer is most
often employed in the elementary and
secondary grades. and not at the col
lege level.

To fill this gap we have developed a
program for use on a 16K Extended
Basic Color Computer to teach Ger
man on the college level. You can
adapt the program to teach other

foreign languages or to teach English
to speakers of olher languages.

The Program's Purpose

The program was inspired by a
course [ teach on applied German
phonetics. The class is intended to im
prove the German pronunciation of
our more advanced students and to
eliminate some of their American ac
cent. Our students have had about 20
years of practice hearing and speaking

English, and perhaps two or three
years speaking German. As with mOSt
naive speakers, they have no idea what
their mouth is doing when they speak.

To help my students change their in
grained habits I spend some time de
scribing the structure of the sound
producing organs of the mouth. While
this has been a help in the past, it is
static.

Now I use the Color Computer to
dynamically show the different config
urations the mouth can take on during
the production of different vowels. [
chose vowels rather than consonants
because German consonants are
almost identical with their English
counterparts, while the vowels are
noticeably different and difficult for
an English speaker to master.

Photo J
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Using the Program

The program gives you two options:
You can go directly to an abstract
schematic drawing, including all the
vowels in their correct relative position
in the mouth, or you can specify a cer
tain vowel.

The first option is useful for gaining
the overall picture. This option is a
subroutine that you can enter either
here, before displaying anyone vowel,
or again between displays of the in
dividual vowels for reorientation. If
you don't use this subroutine the pro
gram will ask you to input a vowel.
This can be any simple vowel listed (see
Program Listing 2, line 20), or

The Key Box

Color Computer
16K RAM
Extended Color Basic



A FULL LINE OF SEMIDISKS
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TR8 80 Model 2

CSAVE it under an appropriate name.
Issue the New, the appropriate
PCLEAR and the Clear commands di
rectly, then key in the main program.
CSAVE the main program directly
after the loader program, but without
a name. From this point on you will ex
perience no problems in loading and
running your program. The repetition
of line numbers in the two programs is
no problem-when you CLOAD the
main program it overwrites the old
program.

Line 10 dimensions the two arrays
used for the arrow, and for returning
the original graphics after the arrow is
erased.

Line 50 clears and provides a blue

(503)-642-3100

IBM Personal Computer

P.O, Box GG
Beaverton, OR 97075

8-100

SemiDisk
SYSTEMS
C~II (5(lJI·646·551 0 for eBBS 'INW, ~ Scmi·Dis~·cquippedcomplJtcr bulletin bod,d
~rniDisk trademark ot Sem,D,sk Systems; TRS-80 tra<:kmark of Radio Shack

Someday, you'll get a SemiDisk.
Until then, you'll just have to wait.

measure. If the program does not load,
you will have to issue the direct com
mands NEW: PCLEAR4:CLEAR50
to make sure there is enough free
memory available.

Another solution is to write a sep
arate loading program, as we did when
using five pages of video memory (see
Program Listing I.) This assures that
there will be no problem in relocating
the main program if a different
PCLEAR command is given. This also
makes it possible to eliminate line 5
from the main program. If you choose
this method (highly recommended
whenever your program requires more
than four pages of video memory), it is
best to enter this program, then

Do you use your computer? Or does your computer "use" you) Face it. if you re using floppies. your time is being wasted.
Because a floppy is an inefficient random access storage device. Each time the processor wants to transler data, it has to wait
an eternity for the disk to rotate and the head to move

So what do you do? Get a 5cmiDisk, quick, It's a large capacity semiconductor memory board that is driven by soft.Nare to
operate like a disk drive Without all the waiting. Do everything you'd do on a floppy or hard disk. with no modifications to your
software or hardware. Two board sizes are available: 512K and I Megabyte (the highest density microcomputer memory
board in the world) And you can put up to 8 megabytes in a system by adding more storage boards

What do you need 10 use it? Just an 5-100 system with CPIM 2.2 Or a TRS-80 Model 2 system with
CPIM 2.2. Or an IBM Personal Computer. That's it. No special processors, DMA.I/O, or disk controllers are required. Plug it in
and run the installation program, and you're on your way. Fast! Even better, we supply full source code to the driver soft.Nare, in
case you'd like to do your own interfacing

Besl of all. the SemiDisk's price won't warp your wallet. Compare specs, cost/megabyte, storage capacity. and
compatibility with the competition, You'll see that the SemiDisk is a disk emulator truly worthy oflhe name. SemiDisk has
battery-backup capability, too.

Consider our limited warranty: A full year, covering all parts and labor. Consider our liberal 15 day return policy. Price?
$1995 for 512K byte SemiDisk. $2995 for 1Megabyte SemiDisk, Both from stock. $10.00 for manual, VISA, Mastercard. COD
orders accepted, Dealer and OEM inquiries welcomed, (Specify system type and disk format when ordering.)

diphthong. You can also specify
whether you want a nasal or non-nasal
version of the vowel. After you have
entered a vowel, the program draws
the mouth and tongue and displays the
completed drawing (Photo I.)

If you specify a diphthong, the
graphics screen is called at the first
tongue position, then the shift of the
tongue and lips is drawn visibly. With
German vowels, the position of the lips
is also important in vowel production.
Therefore the program displays a
schematic front view of the lips to
show whether they are rounded or
spread. In English the lips are always
rounded for the vowels u and 0, as in
boot or bow (and arrow), and spread
for i and e, as in heat or bet. German
has vowels, the so-called Umlaut
vowels, where the tongue is in the front
of the mouth, as for English i or e, but
the lips are rounded as for English u or
o. The program shows this. During the
display of the diphthong ai, the change
of lip position is also shown.

At this point the display is held until
you make further input. If you hit any
key except enter lhe program will loop
back to the question "Diagram?
(YIN)." This means that after each
time a vowel is shown, you can return
to the diagram showing the schematic
containing all the vowels. If you press
N the program will move on to the in
put statement again, and you can enter
a new vowel for display.

Pressing the enter key during vowel
display enables the pointer routine. A
menu is displayed from which you can
pick any of 13 predefined positions in
the mouth, or define your own posi
tion. The routine returns immediately
to the graphics screen, this time with an
arrow pointing at the chosen spot. Hit
ting any key erases this arrow. Then
you can call the pointer routine again
or return to show the schematic.

Once the program is begun, the only
way to end it is by using the break key.
Inappropriate input at any other point
goes to a default routine and recycles
to a predetermined point.

Program Description

When you turn on the Color Com
putcr, it automatically reserves four
pages of video memory (4 by 1.5K
bytes), and 200 bytes of string space.
However, if these numbers are
changed any time while the computer is
on, either by direct command or as
part of a program, the computer uses
the new parameters until they are
changed again. When we revised this
program, we included line 5 as a safety
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Program Listing J

5 CLEAR 50
10 DIMAR(16,12) ,AE(16,12)
15 CLS:PRINT w FOR SCHEMATIC, PRESS <8), OTHERWISE HIT AN
Y OTHER KEY TO CONTINUE":GOSUB 8000
16 IF I$=CHR$(83)THEN GOSUS 10000
20 CLS:PRINT"AVAILABLE OPTIONS ARE: ":PRINT"A A: E E: I I: 00: U

U:":PRINT"AI AU OI":PRINT"UMLAUTS: UE U:E DE O:E":PRINT"SCHWA:
@":PRINT"TYPE 'N' AFTER ANY VOWEL TO SHOWNASALIZATION.":PRINT:PR
INT"PRESS ANY KEY FOR NEW VOWEL."
30 PRINT"TO ACTIVATE THE POINTER, PRESS <ENTER> DURING THE vaWE
L DISPLAY. TO EXIT, PRESS ANY KEY TWICE EXCEPT <ENTER>."
40 PRINT:PRINT"PRESS ANY KEY WHEN READY. ":GOSUB8000
50 CLS3
60 PMODE4,1
70 peLS
95 'DRAW FIGURE
101' LINE(12,176)-(4,182) ,PSET:LINE-(12,188) ,PSET:LINE-(12,184),P
SET:LINE-(20,184) ,PSET:LINE-(20,180) ,PSET:LINE-{12,180) ,PSET:LIN
E-(12,176) ,PSET
110 PAINT(1l,179) 'DRAW ARROW
120 GET(4,176)-(20,188) ,AR,G
130 LINE(4,176)-(20,IBB) ,PRESET,BF 'ERASE ARROW
140 CIRCLE(112,75) ,80".4,.17,.3 'MOUTH BOTTOM
150 LINE{88,106)-(86,96) ,PSET 'LOWER TEETH #1
160 LINE-(83,108) ,PSET 'LOWER TEETH 12
170 CIRCLE(86,96) ,1B".9,.28,.45 'LOWER LIP II
180 CIRCLE(65,106) ,10".8,.4,.85 'LOWER LIP 12
190 CIRCLE{60,117) ,8".9,.75,1 'LOWER LIP f.3
200 CIRCLE(75,127) ,15".87,.22,.68 'CHIN
210 LINE (75,139)-(120,134) ,PSET'LOWER JAW
220 CIRCLE{118,159) ,25,,1,.77,1 'ADAMS APPLE
230 LINE(143,160)-(144,181) ,PSET 'NECK
240 CIRCLE(210,101) ,35,,2.5,.4,.54 'WINDPIPE
250 LINE(157,101)-{155,123) ,PSET 'FRONT WINDPIPE il
260 LINE-(163.120) ,PSET 'FRONT WINDPIPE #2
270 CIRCLE{62,151) ,195,,1.5,.97,.94 'GLOTTIS
280 LINE{181,156)-(179,181) ,PSET 'BOTTOM WINDPIPE
300 GOT0500
450 CLS3:PRINT wDIAGRAM? (Y/N)":GOSUB8000
460 IF I$=CHRS(89)THENGOSUB10000
500 GL=0:Y=15:A=0
510 CLS3:LINE INPUT"WHAT VOWEL? "tVlS
520 IF RIGHT$(V1S,1)="N" THEN A=1:Vl$=LEFT$(V1S,LEN(V1S)-1)
530 IF V1S="A:"THENY=11
540 IF V1S="U:" OR V1S="I:" OR V1$="U:E" THEN Y=18
600 CIRCLE(120.82) ,50".55,.15,.35 'BASIC TONGUE #1
610 CIRCLE(120,106) ,30".6,.5,1 'BASIC TONGUE 12
620 PAINT(125,95) 'BASIC TONGUE #3
1000 LINE(233,lB1)-(233,15+Y) ,PSET 'BACK OF NECK
1010 IFA<>lTHEN CIRCLE(77,Y+35) ,30".6,.08,.2:CIRCLE(130,Y+75),5
0".8,.65,.93:GOT01030 'ROOF
1020 CIRCLE(77, Y+35) ,30".6,.08, .2:CIRCLE(130 ,Y+74) ,50".8, .65,.
7:CIRCLE(117,85+Y) ,60".8,.72,.92 'ROOF NASAL
1930 CIRCLE(131.Y+71) ,50".9,.52,.58 'TOP TEETH #1
1040 LINE(81,Y+70)-(76,Y+61) ,FSET 'TOP TEETH t2
1050 CIRCLE(65,Y+60) ,8,,1.5,1,.59 'TOP LIP
1060 PRESET(65,Y+72) 'ERASE
1070 CIRCLE(41.Y+49) ,20".6,.71,.1 'NOSE BOTTOM
1080 CIRCLE(36,Y+29) ,20".5,.28,.63 'NOSE
1990 LINE(22,Y+22)-(47,Y-11) ,PSET 'UPPER NOSE
1100 CIRCLE(95,71+Y) ,85".93,.58,.968 'UPPER NASAL
1110 IFAOITHEN CIRCLE(95,81+Y) ,90.,.7,.64,.93:GOT01130 'LOWER N
ASAL

text screen. A blue screen is much less
glaring when switching back and forth
between text and graphics with its
black background. It also avoids a
momentary flash of garbage on the
screen that the CLSO command gives
every time you call the text screen.

Lines 60-70 set the graphics mode 4,
the highest resolution, requiring four
pages of video memory. They also set
the starting page at page I, and clear all
this memory, making it ready for
drawing. Lines 100-130 draw a small
arrow in the lower left corner of the
screen and fill it in (Paint). The infor
mation for this drawing is then stored
in the array AR, with full graphic
detail (G) for later use. Finally, the
drawing is erased using a Preset and BF
(box fill) command. If this were not
done, the arrow would always be pre
sent in the lower left corner when the
graphics screen was called. Inciden
tally, you can use this technique in any
program when you want to erase only a
certain portion of the screen.

Lines 140-280 draw the lower por
tion of the head from the level of the
lower teeth on down. Up until this
point, nothing has been displayed on
the screen. If you would like to see the

LARGECAPACITYSYSTEMSLARGECAPA
~ n
~ SMALL & (REO 32K 2 DISKS) ~

Iii LARGE CAPACITY ~

~ MI PROGRAMS Mill !!l
~ ON TOOS (A MINI DOSPLUS) ;
~ ACCOUNTS RECEIVABLE l!!
~ 5000+ CUSTOMERS lO
u 15000+ TRANSACTIONS "
~ BALANCE FORWARD 99 TRANSACT. CODES ~
II: 30-60-90-120 AGED STATEMENTS SHOW ~

C DATE/INV#/DESCRIP/AMT (WITH AGEING) 'V
..I SELECTIVE FINANCE CHARGES & RATES ~=FAST ENTRY. POSTING W/AUDIT REPORT 2
III SUB-ACCTS % OF CREDIT LIMIT, DATE OF ~
~ LAST PAYMENT. SALES ANALYSIS SPECIAL en
~ 90 DAY ACCOUNTS LABELS ~

~ $100.00 ...
~ ~

u GENERAL LEDGER ~

: 400+ ACCOUNTS ~
:l 5000+ TRANSACTIONS/MONTH ~
~ NO OTHER SYSTEM OFFERS. ~
a: t REPORT FLEXIBILITY/CAPACITY ~

:5 t DEPARTMENT P & L (UP TO 5) :
en t UNLIMITED ACCOUNT CATAGORIES n
IE t STATEMENT OF CHANGES (ASSETS) ::;
~ t PERCENT P&L comparison -<
en 100% sales MTD vs YTD en
~ or net sales OTD vs YTD c:;
~ or lotal Exo. MID vs OTD "'
- $150.00 II
~ TEST SETS $5().CXJ MANUALS $30.00 lI!
~ HOLMAN D-P SERVICE ~
u 2059 WEST LINCOLN 3.00 S&H :D

~ OROVILLE. CA 95965 VISA OR MC ~
.. 916-533-5992 COD" "
~ 'COD(CASH, CERTIFIED CK, MONEYO':?3~) !
::E :U.$ASAJ.I:>\fd\f:>::IO~\f'SW:IJ.sASAJ.2
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computer draw, insert a line 90
SCREEN1,1. This calls the graphics
screen, and you can see the arrow being
drawn, erased, and then the lower
mouth appear. This portion stays
fixed. In PMODE4, each page of video
memory contains the information for
1/4 of the graphics screen. Even
though the first drawing is done at the
middle of the screen, it is stored in
pages 3 and 4 of video memory.

Lines 450-460 represent the reentry
point after each vowel display, giving

the possibility of going to the schemat
ic. Line 300 skips this option the first
time through, since it had already been
given earlier (line 15). Here and at
other places in the program we used an
INKEY$ routine (lines 8000-8010) to
perform two functions. It holds the
present display until some input is
given and it is used as the check for
processing commands. This approach
eliminates the use of the INKEY$ sub
routine followed by an input com
mand, which requires another key-





1120 CIRCLE{95,81+Y) ,90".7,.64,.8:CIRCLE(110,73+Y} ,60".9,.79,.
96 'LOWER NASAL
1130 LINE(176,96)-(176,49+Y) ,PSET 'UP WINDPIPE
2000 GOSUB3000:IF Vl$=""THEN2500
21n0 SCREENl.l
2020 GOSUB8000
2100 IFI$<>CHR$(13)THEN2300
2110 CLS:PRINT"SELECT POINTER POSITION: ":PRINT:PRINT" A NOSE":PR
INT" B NASAL PASSAGE":PRINT" C UPPER LIPS":PRINT" D UPPER TEETH"
:PRINT" E ALVEOLAR RIDGE":PRINT" F SOFT PALATE":PRINT" G VELUM"
2120 PRINT" H LOWER TEETH":PRINT" I TONGUE":PRINT" J FRONTAL VIE
W, LIPS":PRINT" K GLOTTIS":PRINT" L VOCAL CORDS":PRINT" M BACK 0
F NECK":PRINT" N MANUAL OPERATION"j
2130 GOSUB 8000
2140 PT=ASC{I$)-64:IF PT>140RPT<lTHEN2110
2150 IFPT=lTHENDl=40:D2=40
2160 IFPT=2THENDl=90:D2=10
2170 IFPT=3THENDl=74:D2=72
2180 IFPT=4THEND1=86:D2=72
2190 IFPT=5THENDl=105:D2=52
2200 IFPT=6THENDl=140:D2=42
2210 IFPT=7THENDl=173:D2=63
2220 IFPT=8THENDl=90:D2=92
2230 IFPT=9THENDl=105:D2=89
2240 IFPT=10THENDl=48:D2=114
2250 IFPT=11THENDl=168:D2=118
2260 IFPT=12THENDl=183:D2=165
2270 IFPT=13THENDl=237:D2=150
2280 IFPT=14 THEN CLS3:INPUT"SUPPLY X AND Y COORDINATES";Dl,D2
2290 SCREEN1,1:GET(Dl,D2)-(Dl+16,D2+12) ,AE,G:PUT(Dl,D2)-(D1+16,0
2+12) ,AR ,PSET: GOSUB8000: PUT (01 ,D2) - (Dl+16 ,02+12) ,AE ,PSET: GOTO 20
2a
2300 CLS3:PRINTCHR$(128) ;:LINE(5,104)-(45,136) ,PRESET,BF
2500 PMOOEl,l:PCLS:PMODE4,1
25Hl GOT0450
3000 IF Vl$="A:" THEN RETURN
3010 IFVl$="AI"THEN SCREEN1,1:GL=I:Vl$="E":GOSUB4000
3020 IF Vl$="AU" THEN SCREENl,1:Vl$="O":GL=1:GOSUB4000
3030 IF V1$="OI" THEN CIRCLE(130,108) ,23,,1.2,.52,I:PAINT(130,88
) :SCREEN 1,1:GOSUB5010:GL=1:Vl$="E":GOSUB4000
3040 IF Vl$="A" THEN CIRCLE (120,100) ,35".6,.5,1:PAINT (120,85)
:RETURN
3050 IFVl$="O:" THEN CIRCLE(130,100) ,23,,1.2,.52,1:PAINT(130,80)
:GOSUB5010:RETURN
3060 IFVl$="O" THEN CIRCLE{130,108) ,23,,1.2,.52,1:PAINT(120,88):
GOSUB4000:GOSUB5010:IF GL=l THEN Vl$="U" ELSE RETURN
3070 IF Vl$="U:" THEN CIRCLE(130,90) ,23,,1.3,.55,1.1:CIRCLE(115,
90) ,18".6,.1,.88: PAINT(130 ,80) :GOSUB 5010 : RETURN
3080 IF Vl$="U" THEN CIRCLE(130,100) ,23,,1.3,.62,1:CIRCLE(115,90
) ,18".6,.1,.88: PAINT(lll, 85) :PAINT(130 ,80) :GOSUB5010: RETURN
3090 IF Vl$="@" THEN CIRCLE{120,100) ,36".69,.5,I:PAINT(120,80):
RETURN
3100 IF Vl$="E" THEN CIRCLE(101,93) ,15".80:PAINT{95,90) :GOSUB60

stroke followed by an enter.
Line 500 reclears the text screen, and

initializes the flags for diphthong
(glide) GL, and for nasalization A, as
well as the variable Y, which deter
mines the degree to which the mouth is
open (15 is the neutral position).

After a slight delay, the input com
mand appears on the display, and this
input is assigned to VI$. A Line Input
command has to be used in line 510,
since the colon represents vowel length
(the simple input command would ig
nore this). Line 520 is a check for
nasalization. If the right-most element
of the input string is N, the flag A is set
to one, and the input string (Vl$) is
redefined to eliminate this N.

Lines 530 and 540 reset Y in the case
of an open vowel (a:) or closed vowels
(i: u:, u:e). Otherwise Y retains its
neutral value of 15. Lines 600-620
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paint the basic tongue pOSitIOn (A:),
and lines 1000-1140 complete the
drawing of the head and mouth.

The check in lines 1010 and I I 10 is
necessary because of the option for
showing nasalization. Nasalized
vowels require that the roof of the
mouth and the boltom of the nasal
passage be drawn in a different posi
tion, allowing the velum to appear
open. If the vowel is not nasalized,
then the velum is drawn closed (lines
1020 and 1120).

The subroutine in lines 3000-3170
gives the individual draw commands
for the different tongue positions. Line
3180 is the default routine for inap
propriate input. Redefining VI$ as
empty enables us to skip the
SCREEN 1,1 command upon return
(see line 2000).

Not counting the diphthongs, there

are three different jaw pOSItIOnS, 18
different tongue configurations, two
(or three) lip positions, and two posi
tions for the velum, which causes
nasalization.

Lines 3010-3030 identify the
diphthongs. For any of these three, the
SCREEN I, I command is given im
mediately, instead of waiting to return
from the subroutine to line 2010. This
means that the first tongue position is
shown immediately. We divided each
diphthong into three positions: begin
ning, intermediate and final. After
calling the graphics screen, the flag for
a diphthong is set to one, V1$ is
redefined for the intermediate posi
tion, and a short time loop is entered.
Processing drops through until VI$ is
found again, and this is then drawn
over the existing position. Since GL is
still one, VI$ is redefined, and the sub
routine is run through until the final
member is displayed, again drawn over
the existing display. Since there are
three different cases (ai, au, oi) where
each time three separate vowels will be
displayed, the order in subroutine
3000-3170 is important. The order
must be (ai, oi, au) followed by a, 0

(u), e, i (u). The position of the other
vowels is unimportant.

The extra Paint commands in lines
3080 and 3120 are needed to display
diphthongs because over-drawing is
done. Without them some portion of
the tongue would remain unpainted.
Finally, the two subroutines at line
5010 and 6010 give the frontal view of
the lips. In the case of oi, both possibil
ities will be displayed, with the spread
lips drawn over the rounded lips.

Once the program has drawn the
tongue position, execution returns
from this subroutine. If VI$ is empty,
the program jumps to line 2500, then
recycles; otherwise, the graphics screen
is called. Issuing two SCREEN I, I
commands has no adverse effect when
you input the diphthongs. This display
remains until you input again. Hitting
any key but enter causes a jump to line
2300. This clears the text screen, and
calls it up blank, while the next com
mands are carried out. The first of
these, Line ... Preset, BF, erases the
area where the frontal view of the lips
was displayed.

Line 2500 shows how to erase the
upper half of the display. Shift
momentarily to the PMODE 1,1,
which requires two pages (pages 1 and
2) of video memory. Then the PCLS
command automatically erases the
first two pages and you shift back to
PMODE 4. This technique leaves the
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Program Listing 2

PRINT@263,"E: (0: E)";: PRINTIi!273," Ii! " ; :PRINT@283,·0:·;
PRINT@288,"mid";
PRINT@328,"E (OE)";: PRINT@339,"[J"i:PRINTIi!345,·0·;
PRINT@360,L$;:PRINTIi!377,L$;
PRINT@36.STRING$(28,N$) ;
PRINT@388,STRING$(28,N$);
PRINT@433,"A"i: PRINT@448,"low";:PRINT@465,L$;
PRINT@497,"A:";
PRINT@196,STRING$(28,N$) ;
FOR P=78 TO 494 STEP 32
PRINT@P,M$;
NEXT
FOR P=86 TO 503 STEP 32
PRINT@P,M$;
NEXT
FOR P=68 TO 486 STEP 32
PRINT@P,M$;
NEXT
GOSUB8000:RETURN

Dr. Alan Lacy (526 N. 14th St., Mil
waukee, W153233) is an associate profes
sor of German at Marquette University.

ply your own X and Y coordinates.
Line 2140 converts the input to usable
form, and lines 2150-2270 set the cor
rect coordinates.

The arrow displayed comes from the
array AR, which we loaded earlier in
the program (lines 100-120). Before we
can use the Put command, we must
save the graphics contents of the area
where the arrow is to appear. The AE
(arrow erase) array accomplishes this.
The graphics information contained in
the area given by the coordinates is
first stored in AE, and then the arrow
is displayed. Hitting any key puts the
contents of AE back into the same
area, thus returning what was there
and erasing the arrow. The AR array is
defined once at the beginning, and
never changed, while the AE array is
redefined every time you make a new
choice. At this point a jump is made
back to line 2020, where you can again
call the pointer routine or return to the
schematic input option.

Lines 10000-10230 are the subrou
tine for drawing the schematic of the
mouth. This outline is shown on the
text screen, so the entire graphics
screen does not have to be erased and
then redrawn after this subroutine. M$
and N$ in line 10000 define the charac
ters used in lines 10140-10160 and lines
10170-10190 for drawing the lines sep
arating the mouth into nine areas. L$
marks the short vowel with a comma,
indicating laxness.

Lines 10010, 10030, 10060 and
10110 print the labels. These are in
lowercase in the Program Listing
because in the actual display they are
reversed (green letters on a black back
ground). To enter them this way, type
the quotation marks, shift 0, the label,
and then shift 0 again before closing
the quotes. Line 10070, which reads in
part PRINT AT 339, CHR$(93);
CH R$ (91), prints left and right
brackets in the lower right section of
the central field. This marks the area of
production for a German vowel, which
is usually symbolized as an inverted V.
This seemed the best solution, given
the possible letters that could be used
otherwise.

We would appreciate any comments
readers might have for improvements
to or other uses for the program. In
return we are also willing to make cas
sette copies of this program available
to anyone who will send us a blank
cassette and the return postage. •

Line 25 I0 must also be changed to ...
THEN SO. The other way is to use a
Preset and BF command. In this case,
change line 2500 to LINE(20,96)
(178,0), PRESET,BF. Line 2510 re
mains unchanged.

The pointer subroutine is in lines
2100-2290. While the program dis
plays the graphics, hitting the enter
key enables this routine. This routine
displays a menu listing 13 different
positions where you can place the
arrow. This routine lets you point out
one particular part of the vocal tract.
The most likely places are pre-de
fined, but there is also the option for
manual operation, where you can sup-

LIPS
(25,120) ,20" .85
(25,120) ,15".85
(42,120)

1~:GOSUB4~00:IF GL=l THEN VI$="!" ELSE RETURN
3113 IF Vl$="E:" THEN CIRCLE(9S,93) ,10,,1.1,.1,.83:CIRCLE{l10,90
) ,17".6,.51 ,1.1:PAINT(90 ,93) ;GOSUB60Hl:RE'1'URN
31213 IFVl$="I"THEN CIRCLE(100,90) ,15,,1.1,.2,.9:CIRCLE(125,91),2
3".49, .62 ,1.1: PAINT(90, 85) :PAINT(120, 83) :GOSUB6010:RETURN
31313 IF Vl$="I:"THEN CIRCLE (l11,87) ,lS,,1.3,.39,.95:CIRCLE(128,
90) ,10,,1,.7 ,1.2:PAINT(III, 75) :GOSUB60HI:RETURN
3140 IF Vl$="U:E" THENCIRCLE{111,87) ,18,,1.3,.39,.95:CIRCLE(128,
90) ,10, ,1,.7 ,1.2:PAINT(111, 75) :GOSUB 5010:RETURN
3150 IF V1$="UE" THEN CIRCLE(100,90) ,15,,1.1,.2,.9:CIRCLE(125,91
) ,23".49,.62,1.1: PAINT{90 ,90) :GOSUB5010:RETURN
3160 IF Vl$="O:E"THEN CIRCLE(95,93) ,10,,1.3,.I,.83:CIRCLE(110,90
) ,17".6,.51,1.1:PAINT(99,90) :GOSUB 5010:RETURN
3170 IF Vl$="OE·THEN CIRCLE(101,93) ,15".80:PAINT(95,99) :GOSUB50
10:RETURN
3180 Vl$="":CLS0:PRINT@195,"SORRY, YOU MADE AN ERROR.";:PRINT@23
0,"PLEASE BEGIN AGAIN.";
3190 FOR T=0T0800:NEXTT
3200 RETURN
4000 FOR T=0T0300:NEXT T
4010 RETURN
5000 IROUND
5010 CIRCLE
5020 CIRCLE
5030 PAINT
5040 RETURN
6000 ISPREAD LIPS
6010 CIRCLE (25,120) ,15".4
6020 CIRCLE (25,120) ,20".4
6930 PAINT (42,122):PAINT(8,122)
6040 RETURN
81300 I$=INKEY$
81310 IFI$=""THEN80eeELSERETURN
10000 L$=",":M$=CHR$(128) :N$=CHR$(140)
10005 CLS:PRINT"TO EXIT ~HIS ROUTINE, PRESS ANY KEY":FOR B=lT02:
GOSUB4000:NEXT
1013113 CLS:PRINT@6,"front";:PRINT@15,"central";:PRINT@26,"back";
10020 PRINT@70,"I: (U:E)";:PRINT@94,"U:"i
10030 PRINT@96,"high";
10040 PRINT@134," I (UE)"i:PRINT@156,·U";:PRINT@167,L$;:PRINT@18
8,L$;
10050
10060
10070
10080
10090
10100
10110
10120
10130
10140
10150
10160
10170
10180
10190
10200
10210
10220
10230

top of the screen erased and ready for
drawing and the bottom half un
touched. Control returns to line 450 to
give the option for the schematic, and
then to reset variables and ask for more
input. The video memory setup makes
it possible to reenter here, rather than
returning to line SO and having the
whole lower half of the screen redrawn
each time.

Ifthe time delay doesn't bother you,
two solutions allow you to run the
program with four pages of video
memory. The first of these is to send
control back to line SO, as mentioned
above. Simply delete line 2500 and
change line 2510 to read GOTO SO.
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*BUSINESS/APPLICATION*UTILITIES* EDUCATION
GAMES Copyright © 1981

[nslant Software Inc.
Peterborough NH 0345~. U.S.A.

~======.J!7ndtainlJ~ O1r.at2JL-_--=.AII:::Ri,h'::'R=='''':.....----1
PACKAGE NAME NUMBER PRICE pa,
ABE 50261'10 $19.95 6
Air Fhghl SImulation 0148A. $14.95 14
Air Flight Simulation 00171'1 $14.95 14
Airmail Pilot 01061'1 $14.95 16
Airmail PilOt.. 0274T1 .. $\4.95 16
Alien Al!ac~ Force 02401'1 $14.95 15
All Sla,s 0213RO $34.95 13
AppleCllnic.. 0268AD $29.95 7
Apple Fun 0161AO $1995 16

"Arcade I 0074P S1495 12
Arcade II 0045P $14.95 12
Archimedc's Apprentice .... 00921'1. $14,95 10
AssemlZsim 03651'10 $119,97 7
Aanology.. 02411'1 $14.95 ..
Altrology.. 0242,0\0 $HI.95.. . ..
B.II Turret Gunner.. . .. 00!l1R.. $1".95. 13
B.,lc Programmer. Assistant 02031'1.. $19.95.. . 6
Battleground. . 01'-1R $a.1I5. . 13
Beglnner·e RUUlen. . .. 0136A $1'-.95. .11
Bowling Leegue Secretary 0095AO . $'-11.115.. . .-
Bowling Leegue Stetlstlcs 0056A.. $2'-.115.. . .-
Business Anelysls.. oaOA.. $75.00. .-
Buslneas Analysis. . 0152AO . $99.115.. . .-
Buslnen Geme.. . 0158A. . $1'-.115. . 12
Capltellzatlon 03311AD . $2'-.115.. . 9
Cauette Scope.. .. 01112A. .. $a.1I5.. 7
Chimers. .. 0110P $1'-.115 11
Client Recorda/Bill Preparation. 02B<4Ar:l . $'-11.115.. . .-
Compression Utility.. . 02~A. .. $111.115.. . 6
Cosmic Patrol.. . 0223R. $19.95 . 15
Cosmic Patrol.. . 022'-AD . $24.115. . 15
DangerlnOrbll.. . 0237R .. $111.95. . a
Danger In Orbit.. . 02.-7AO $2~.1I5. . .. a
Deredevll 00ll2R $a.1I5 . HI
Demo I .... 0035P, .. $a.1I5. .. 11
Disusembler. .0232R ... $1~.1I5.. 8
Disk Editor.. . ... 0180AO $311.115.. ..7
Disk Scope. . 0139RO $2~.95.. . .. 7
Disk Tape E~changer 0248AD $2~.1I5.. ..7
DLOIS. 0231 AD . $2~.95.. 8
Doctor Chips 0218R $14.95 14
Doctor Chips.. . 025<4AO $19.\15. 1.-
Domes of Kllgerl.. . 501.-A $19.95. 12
Domes of Kllgarl.. . 5015AO . $29.95. 12
Domes of Kllgarl.. . 5016A03 $29.95 12
Doodles end Displays 00~2A $14.95. 14
DOS Plus 3.4 single density 5023RO $14\1.95 6
DOS Plus 3,4 double density 502'-AO $149.95 6
DOS Plus' 3.4 Mod III.. . 5025R03. $149.\15 6
Dragonquest. 5010RO $21.95. 14
Dragonquesl.. .. 5006A ... $15.95. 14
Dungeon of Death.. OO6-o4P $1'-.95 11
Dynamic Device Driver .. 0199AO $24.95 7
Dynamic Device Driver.. .. 0228R ... $19.95 7
Euy Calc. 0269AO. $.49.95 5

Eesy Calc.. .. 0369A03 $49.95
Electronic Broadboard .. 0287R ... $~9.95..
Electronic Breadboard, . .. 0222AO $59.95
Electronic Breedboard.. .. 0'l28AO $59.95..
Electronic Design Celculetor .. 020'1A $14.95..
Electronic Engineer's Assistant .0085P $1~.95..
Energy Audit.. . oo52AO $75.95..
Energy Audit.. . 0089R .. $'-9.95..
Enhancod Basic.. 0077R.. $2~.95.

Everydey Russian .... 0137A.. $1 ...15.
Find It Oulck.. 0258RO . $49.115
Flight Path .... OH1A.. $1 ...15.
Flying Circus.. 0205AD . $39.95.
General Ledger. . ... 0400AD2. $897.00
General ledger Demo.. . 0~09RD2 $250.00
Geography Explorer: Europe .... 0259R .. $29.95.
Geography Explore': Europe 0121RD. $.49.95.
Geography Explorer: Mid East ... 0276AD . $'-9.95
Geography Explorer: USA oo71RD $'-9.95
Geography Explorer: USA 0066A .. $29,95
Golf oo18A $1'-,95
Gomoku/3D Tic Tec Toe. 0210A .. $1'-,95
Grade Book oo50R .. $1'-,95
Ham Package 0176AD $19,95.
Ham Package 005~P .. $14,95.
Hooptoclooclle. .. 0091P ... $1'-,95
Houseof 30Gables.. 02111A .. $1'-,95
LQ. Tast 0157R .. $14,95
Investor's Paradiso .. 0125R $14.95
Jet Flghtsr Pilot.. . .0159R $1'-.95.
Jot Flghfer Pilot.. 0329AO $2'-.95
Key Commander.. .5021A $29.95, .
Kid's Gallery .0072R $1~.95

Kitchen Sink.. . 0386RO. $19.95.
Label .... 0168R $2'-.95, .
Life oo18R $14.95.
Mester Directory ... 5004A03 $29.95,.
Master Directory 5005AD $29.95
Maslerplot 0435AD $149.95
Masler Ae.e,si 0378AD $24.95
Master AI"rsi 0417A $t9.95
Malh Master. 0257A. $t7.95.
Mental Gymnaslrcs 0087H $14.95
Mimic 0025A $14.95
Mimic 0039P $t4.95
Mimic 0006A $14.95
MindWarp.. 0118A $1495.
Minotaur 0318A $14.95
Mission MUd On5RD $19.95.
Model Aocket Analyser 0024R $24.95
Mounlain Pilot 0370RCE $\995
Musrc Master 0004A $14.95
NFL Prognostrcator. 0145AO $24.95
Nighl Flight.. . .. 0304AD $24.95
NI\lht Flight.. .0117R $14.95
011 Tycoon,. .0023R ... $1'-,95
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Omnl·Calculator. 0211 AD . $29.95 10
Omnl,Coflvarter.. .. 0200A ... $14.95. .. 10
Paddle Fun. 0163AO. $19.95 15
Pertect PonQ 0120R.. $1.-.95 12
Personal 8111 Paying. . OlooR.. $14.95 ~

Pet Demo.. .. oo35P $1'-.95 11
Pet Utility.. 0105P $14.95,. 8
Polygons. . 0244R. $14,95 9
Programmer·s Converter.. oo58A. $14.95 7
PrO\lrammer·s Primer 0245A .. $14.95.. 6
aSL Manager.. . 0151RD $2~.1I5 5
OOblcIGomoku.. . .. 0038P.. $14,95. 12
Ram Rom Patrol... . ..... 0028R $1'-.95. 1~

Renum/Compress.. .0133A $1'-.95.. 6
Russian Disk.. . 0212RD . $29.95 . 11
Russian Disk.. . 0283AO $29.95 11
Santa Paravl... . 0229AO $2~.95 15
S.n.. Par,vla.. .0273T1 .. $1~.95. ..15
Santa Parevla.. . oo53AT .. $14.95 15
Santa Paravll.. . 0229AD . $2~.95 15
S.nta P"avlaiFlumacclo.. .. 0175P $1~.1I5 15
Santa P"avlaiFlumecclo 017.-A $14.115 15
Santa ParavlaiFlumacclo.. ..QO.(3A $14.115 15
Scrlptr.. O38OAD . $34.95 3
Skybombera. ..0183A ... $1'-.95. 16
Skybombersll.. . .. 02l1AD . $2'-.95. 16
SOl" Energy for the Home.. . .. 0235AD,. $3-4.115.. 5
Space Shuttle.. 0332A ... $19.95. 16
Sparrow Commander.. . .... 0381AD . $19.95. 15
Super» Terminal. ,5700AD . $95.00.. 7
Super Utility Plus 5022AO. $7'-.95.. .7
Surveyor's Apprentice.. , 0127R $14.95 10
Swamp War.. . 0312R $14.95, 12
Teacher 0065A. .. $1~.95 10
Teacher's Aide 021~AD . $39.95, . 10
Temple of the Sun.. 5011AD . $29.95 12
Temple ortM Sun.. ,5012A $19.95 12
Temple of the Sun... .5013AD3. $N.95 12
Termln,l 80,.. .0130A $2~.95 8
The Elements.. . 0216A $17.95 8
TLDIS. . 0230R. $19.95 8
Tower of Fear.. ..05020ACE$19.95. 13
TraWc Accident Anllysls.. ..01l3ND. $0499.95 3
Triangle TrI\I.. . ... 0309R $19.95.. 8
TRS Testa.. ..01B4A $1'-.95.. 6
Turf and T"l;Iel.. . 0097P $''-.95. . .. 11
Typing Teacher.. . 0099R $17,95. .. 11
Ultra Mon. , . . 5003A $2'-.95.. ..8
Utility II.. . 0076R $1'-.95.. . 8
Video Speed Reading.. . 0100R $1'-.95.. . 9
Welther W.tch.. . 0316RO .. $2'-.95.. .. 5
WhlXlon.It.. . QO.(7R $14,95 13
Wordellnger. . 01NR $N.95 3
Wordwatch. . .. 011 lR. .. $1~.95 9
Z"SOCheckerl.... . oo10R..,,$1~.95 12
ZSIt.4, oo78R $29.95 6

MINI INDEX

OUR GUARANTEE
To Our Mail Ord~r Custom~N

. PP3,4,5
,PP. 6, 7, 8

,PP. 8, g, 10, 11
PP. 11, 12, 13, 14, 15, 16

BUSINESSIAPPLICATION .
UTILITIES.
EDUCATION.
GAMES.

'TlIS-80 Is a trademark of Ri1c1io Shi1ck. i1 c1ivlslon of r ....ndy CorpOrilllOl1
'Apple is" lr"demark of ApI)le CompUler. Inc
'PMC Is iI lrilc1emarl, of Personill MicroComputers. Inc
'LNW is i1 tri1c1emi1rk of LNW Research Corpori1tion
'MX·80 is i1 tri1c1emi1rk 01 Eps-on Amerlc<l. Inc
'OI<I-d,'I<l Is il lrilc1emarl, of Ol,i [Ieclrlc Inc1ustry Co. Ltd.
'AtMi is i1 tri1c1em"rk of At"ri. Inc. (Wi1rner·Communci1llons)
'Pel is i1 tri1c1emi1rl, of Commoc1ore BuSiness Machines. Inc.
"Heillh Is il tfi'lc1emi1ll, of Heillh Compilny
"Nonhstilr is iI trildemilrk of Northsti1r Computers, Inc.
"Rubil,'s cube is i1 tri1c1emi1rl, of Gabriel Industries. Inc

If you find this program to be defective within thirty days of the invoice date, you may
return the program at no additional cost for exact replacement or full credit. You MUST

enclose a copy of your invoice with the returned program.
If the program should become defective after thirty days, you may return any cassette with

$4.00 or any disk with $5.00. along with a copy of your Invoice to receive an exact replacement

To Our Retail Customers

Because our retail dealers have various return policies, you must return any defective pro
grams to the retail dealer it was purchased from

Cover photograph by Laurie MacMillan,
Group product photographs by Frank Cordelle.

PLEASE NOTE,
- All programs specified for the TRS-80 Model I will also
run on PMC and LNW computers.

- All TRS·80 Modell disk programs listed as compatible
with the Model III must be converted by using the CON
VERT command, as explained In your DOS Manual.

• All TRS-80 cassette programs are made to load from
Radio Shack cassette recorders, Using any other recorders
may require precise volume and tone settings.

• All TRS-80 disk programs are supplied with their own
Disk Operating Systems.

-All Apple disk programs will boot on 3.2 AND 3,3
systems.

-All programs listed as haVing a "sound option" require
the use of a speaker/amplifier or a cassette recorder with
earphone.

• All Atari programs require the use of the Atari CXL 4002
BASIC computer language cartridge,
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Sec /Jaj<c 4 for flUS/SloSS A,VAt I'SIS. 110WUN(j I.f>H;lJF SI-,(Rr/ANY mull::lfCJHO,\'/( IlHt",.lfJ/I(J,..JUIJ, !-'ilg" 5 liUS "'formal/uti
"n I:"ASI' ('A I.e ')",. Ihe in,,;,/(- vue!. un-a Jill' ilu' ad Oil "u/' gr.'iiI ~FNl,HAr 11:0(,1:'/< /)<lc/':af:<'

TRAFFIC
ACCIDENT

ANALYSIS AND
RECONSTRUCTION

Nine programs (with multiple op
tions) to solve the equal ions involved
in motor vehicle accidents are includ
ed in this comprehensive, extensively
documented North Star package.
Reach accurate conclusions regarding
the operat ional factors and dynamics
contributing to highway accidents. In
surance companies, accident investi
gators, attorneys, fleet safety officials
and police will all find that these pro
grams make their accident investiga
tions much more efficient and ef
fective.
North Star Disk Horizon [I and North
Star DOS 5.0 4SK Ol73ND $499.95

MODEL ROCKET
ANALYZER AND

PREFLIGHT CHECK

Scripsit users: Here's a universal printer driver that adds the features you
need to your Scripsit package. With single letter commands, you can send
allY code (0 your printer from your text. Use all your printer's capabilities,
use graphics. edit text as it goes to the printer, insert text 10 a specified place
in the printout and never again lose your text because of a full disk! In addi
tion, you can make your screen into a speed-reading trainer. Scriptr will con
trol the Epson I\1X-8W and the Okidata Microline 80' printers and can be
modified (for a nominal fce) to take advantage of all other printers that lise
the TRS-80 parallel port.
Requires Scripsit and a compatible printer.
TRS-SO Disk Model I only 32 and 48K 0380RD $34.95

Launch your TRS-80 into the high
soaring world of model rocketry! Two
complimentary aeronautics pro
grams: MODEL ROCKET FLIGHT
H ISTOR Y PREDICTION computes
night characteristics for almost any
model rocket; includes data on engine
and body tube for Estes, Cent uri,
Flight Systems, A.V.I., Astroport,
C.M.R. and Kopter products; enter
data for your own rocket designs!
WEA THER FORECASTER predicts
launch and tlight conditions before
lift off; you enter weather data and get
an up-to-the-minute summary!
TRS-SO Tape Mod I & Mod III 16K
0024R 524.95

See the
back cover

for our
great

GENERAL LEDGER
PACKAGE ad.

PtlOto courtesy of Wang

Put text-writing at your fingertips
without disk drives and without a big

investment! Designed for individual
or small business usc, the Wordslinger
offers you complete text-creating and
editing abilities, automatic formatting
for letterheads and envelope address
ing, and the ability to save your text

on tape. Requires printer.
TRS-80Tape Mod I and Mod IIll6K
0129R 519.95

1llIInr~!Iltn9pr

Put an end to the Misplaced Informa
tion Syndrome with this disk-based
pcrsonallibrarian. A standard journal

format records important magazine C===========:::,
articles, memos, client lists, vendor f
advertisements, anything you need to
keep track of. Subjects can be indexed
or retrieved according to author, jour
nal and date, or by up to nine key
words that you determine. Printer op
tional.
TRS-80 Disk Mod I and Mod III 32K
0258RD 549.95

Find it
Qui£k

Instant Software, Inc. 1982-3



ELECTRONICS DESIGN
CALCULATOR

Hours of trial-and-error breadboarding are no
longer necessary: your computer can be your lab,
breadboard and test equipment. This package
deals with problems in network analysis and micro
strip design. Analyze cascaded combinations of up
to 13 network elements. Design microstrip
transmission lines for any medium where impe
dance is a critical factor. Flexible and efficient.
This package is designed for both the professional
and the hobbyist.
PET Tape Old and New ROM 8K D085P $/4.95
Apple Disk Applesoft 32K 0267AD $/9.95

Dozens of complex calculations are computed and
brought down to size with this comprehensive pro
gram. Calculations are given and displayed in their
most readable form for reactance, resonant fre
quency, resistors and capacitors in parallel and
series, along with over two dozen other complex
formulas. Free yourself from the drudgery of end
less calculating.
TRS-SO Tape Mod I and Mod III 16K 0204R
5/4.95

ELECTRONICS ENGINEER
ASSISTANT

PERSONAL
BILL PAYING

Client Record/
Bill Preparation

Handle your household accounts like
major businesses do-computerize
them! Get a month-by-month listing
of your current debts, bills already
paid (w/check numbers!) and all other
pertinent information necessary to
professionalize your bill-paying
methods!
TRS-80 Tape Mod I & Mod III 16K
010JR 514.95

Small to medium-sized businesses
need the Client Record/Bil1 Prepara
tion system. Create files which con
Tain complete information about each
client. Add charges for time, materials
and expenses, and calculate and print
detailed invoices. You may also search
for and print client records, separate
projects and charges.
Apple Disk Applcsoft 32K 0284AD
$49,95

astrology
This program, written by foremost astrolo
ger/computerist Michael Erlewine, supplies the
calculations and planetary placement data neces
sary for a trained astrologer to interpret. The
horoscope cast will show planetary placement in
the Zodiacal Circle and the twelve houses. Knowl
edge of Astrology is required to use this profession
al program.
TRS-80 Tape Mod [ and Mod III 16K 0241R
$14,95
Apple II Disk Applcsoft 28K 0242AD
5/9.95

BOWLING LEAGUE
STATISTICS SYSTEM

This program is in a league by itsel!"! Transform
your TRS-SO into a comprehensive record-keeping
system that's ready to handle any bowling league.
Simply enter in weekly scores and BLSS provides a
complete list of bowler, team, and league statistics
including information such as points won, team
standings, high averages, games, and series. You
can record information for up to 12 teams and 60
bowlers on a 16K system, and up to 16 teams and
90 bowlers with a 32K system. A variety of differ
ent scoring options wil1 suit every league's needs.
Printer optional.
TRS-80 Tape Mod I & Mod 111 16K D056R
524.95

Here's a disk version of this essential program with
all the above features PLUS ... more storage
capabilities (slOre up TO 250 bowlers and 40
teams!), and the ability to record individual han
dicaps. You can utilize two differelll formats with
the printout option, and, should you have any pro
blems, simply type HELP to receive an explanation
of what information is needed-complete with a
sample elllry.
TRS-80 Disk Mod I & Mod III 48K 0095RD
$49.95

BOWLING
LEAGUE
SECRETARY

BUSINESS-----r;======;;;::::==;;;:==;;;=

ANALYSIS
A flexible and professional time series analysis and
forecasling instrument that allows you to analyze
and appraise

$$$ business climates and trends
$$$ sales and product planning operations
$$$ corporate stOl;:ks, tfends and growth
$$$ household budgets, accounts and energy

In fact, you can use BUSINESS ANALYSIS to ex
amine and forecast ANY lype of monthly, quarterly
or annual data.. You never exceed storage capacity;
oidesl data drops out leaving room for your most re
cen! figures. A vcry ncxiblc Editor program permits
you to add, delete or modify at will. Forecast fulure
data values using trend, moving average, seasonal or
cyclic indices. Produce professional-looking charts,
graphs and business reports in any of several output

formats. ~ I;;;:;;:;;;::;;=::~;;::;;;;::;;';;;~TRS-8032K Tape Mod I &Mod III OI40R 575.00 ELECTRONIC RREAIJBOAR[) assists in the
TRS-80 32K Disk Mod I & Mod III Ol52RD design and analysis of analog circuits and can be

~5;9~9;.9;5;"'=============rr================:=======l1 used to cvaluate voltages. currents, impedance,
A and the frequency response of any circuit as well as* N dozens of other applications. Students verify elec

trical theory by entering sample circuits and deter
mining frequency response. The documentation in
dudes a tutorial designed to increase the newcom
er's understanding of electronics. An ideal pro
gram for audio component repair technicians, elec
trical engineers, electricians, and students of elec
tronics.
TRS-80 Tape Mod I and Mod [II 16K 0287R
549.95
TRS-80 Disk Mod I and Mod III 32K 0222RD
559.95
Apple Disk Applesoft 32K 0428AD 559,95
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I & Mod III 32K

Photo courtesy ot Data General

SOLAR ENERGY
FOR THE HOME

A must for ham radio operators.
Make and review log entries, print
summary reports of all entries, and
search your entire file for specifie in
formation. Optional printing func
tion.
TRS-80 Disk Mod
Ol5lRD $24.95

Three programs make life easier for
the amateur radio enthusiast.
BASIC ELECTRONIC FORMU
LAS-Performs seven commonly
used calculations induding ohms law
for DC circuits, voltage dividing/
dropping, series resistance, parallel
resistance, series capacitance. and
!UC time constant.
DIPOLE ANTENNA-Designs a di
pole antenna for any frequency.
YAGI ANTENNA-Designs a three
element Vagi antennu for any fre
quency wilhin the ham bands.
Apple Disk Apple Soft 32K 0176AD
S/Y.Y5

Pet Tape Old and New ROM 8K
<X)54P $14.95

For any homeowner seriously considering the ad
valli ages and economics of solar conversion, this
package will provide practical guidance by com
puting a potemial cost/benefits comparison be
tween solar and conventional heating mel hods.
SOLAR ENERGY even calculates the payback
period to show if your conlemplated investment
will indeed save money.
Apple Disk Applesofl 32K 0235AD 534.95

Organize all your disks and disk files
with this Master! Keep track of all
your programs and files (up to 5,OOO!)
on all your disks (up to 320!); locate
programs even if you've forgotten
their correct names; get master lists of
all your data files-alphabetically, by
data category, or extension!
TRS-80 Disk Mod I 32K 5005RD
$29.95
TRS-80 Disk Mod III 32K 5004RD
$29.95

OSTER
directol'J

WEATHER WATCH

WEATI-JER FORECAS71:R Just enter past and
present barometric pressures to obtain u weather
"preview" for the next 24 hours.

Come rain or shine. you'll be "in the know" wilh
this two-progrum weather pacbge.

WEA THEN PLOT is an informative weather
almanac that contains a "Ilood" of weather data.
You have at your command records, charts,
graphs, facts and figures on local weather for every
major city in the U.S. and its possessions.
TRS-RO Disk Mod I and Mod III 32K 0316RD
$24.95

flFnOGNOSTI£ATO

R I Iil:t.fIfi fIlII
k 2 1ST IiIJfT[R
n 2tIll1iIJfT[R

k CJID lD*ID:
k5HH~

R~ ittUl Tll1ll

------:::-----,---,HAM----,
~C!LPIot PACKAGE

A professional graph plotting and printing package which includes these outstanding features:

"'Data can be entered from the keyboard, from equations you enler, or from your BASIC programs.
"'10 sets of data can be plotted on the same graph.
"'Data is plotted using symbols you compose.
·YOll can choose the number of interpolated points between data poims.
"'The program automatically selects scale values for case of interpretation.
*Graphs from 1" x I" x 7" by 24" may be printed.
"'The number of horizontal and vertical grids can be selected.
*A comprehensive manual wHi guide you Slep by step through all procedures.

Requires Epson MX-805 printer with the Graplurax' modification.
TRS-80 Disk Modell only 48K 0435RD S149.95

E~audit

Keeps updated records of all NFL teams each season and gives accurate
predictions of winners and point spreads each week! Just type in game
scores each week and you receive screen displays and/or printouts of cur
rent league standings, team stats and next week's winners! Get the "inside
line" DEFORE the weekend!
Apple Disk Applesoft 32K 0145AD $24.95

ENERGY AUDIT Save money and energy with this very comprehensive and
easy~to-use package. Answer all your important home energy conservation
questions on the dollars-and-sense level. Get a professional cost analysis
BEFORE investing in expensive building materials. A favorite among energy
cOllsuhanls across the nation. A must for ally conscientious carpenter, con
tractor, or home owner! (Disk version includes primer options)

TRS-80Tape Mod I & Mod III 16K 0089R 549.95

TRS-RO Disk Mod I only 32K 0052RD S75.()()

Easy Calc will turn your TRS-80 inlO an
electronic spreadsheet~ Write your numeric data
into rows and columns on your video screen. Then
add, subtract, 'multiply, divide or exponentiate
single values or complete rows and columns. Easy
Calc contains a unique programmable calculator
that allows you to enter and save un entire series of
calculations that can be executed instantly by
touching a single key. Additional features include:
calculation of percentages, summation of all rows
or columns, and labeling of all rows and columns.
Easy Calc will handle up 10 600 figures (e.g. 30
rows by 20 columns). Print your worksheet when
ever you wish, or merge it with Scripsit word pro
cessor files for complete, professional reports.
TRS-80 Disk Modell only 48K 0269RD $49.95
TRS-80 Disk Modcllll48K 0369RD $4Y.95

EdSY·CdL
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[1]
L.U

ABE
Accelerate your writing and editing of Basic
programs with the Advanced Basic Editor.
Dramatically improves your Basic editing
and programming capabilities by provIding
such indespcnsihlc feat.ures as Formatted
Screen. Global Search and Replace. Line
Copy Ability. Assignable Keys. Called From
Basic. Advance your skills as a programmer
whh ABE.
TRS-80 Mod 132K & 48K $19.95
TRSDOS 2.3 or NEWDOS 80 v2 5026RD

KEY COMMANDER
Easy editing of programs and direct entry of
graphics into Basic programs are yours wull
this highly sophisticaled yct easy to usc ulil
ity package. Features On-screen Editing.
Graphic Printer Statement, Assignable
Keys. and Total Flexibility. AUlOmatically
relocates into high mcmory and protects it
sclfin memory. Enhance the power and cap
abilities of your keyboard!
TH.S-80 Tape Mod I & Mod III 16K 5027H.
$29_95

PROGRAMMER'S PRIMER
Leam and use the fundamental concepts of computer program,
ming: decimal-to-HEX conversion: data storage: logic or program
now: sorting routines: and others, Presented in a pleasing and effi
cient fonnat. sure to please any novice computer nul!
TRS-80 Tape Mod I & Mod III 16K 0245R $14.95

RENUM/COMPRESS

BASIC PROGRAMMING
ASSISTANT

Acid these two powerful commands to your
programming toolbox: RENUM allows you
to expand program line number Intervals
and re-address as needed: and COMPRESS
frees up memory space by reducing your
program's space in RAM,
TRS·BO Tape Mod I only 16. 32. & 48K
Ol33R $14.95

Write and debug your programs better with
this marvelous programming tool! List all
your program variables and ranges of
variables: cross-reference GOTO & COSUB
line addresses: search your program listing
for speciOc BASIC funclion words: print
lines where any variable changes its value:
and do much, much more-you're limited
by your imagination only.
TRS-80 Tape Mod I Only 16. 32, & 48K
0203R $19.95

rr================::!jj

ENHANCED BASIC

St~, IJU~(' 7 for Sl'I'Io:H»Tf;N\fI.\AI. !'(Jjlt.' 8 has tn!orm(l{itt/l (In 'f'I""S, O'-f)I~iond ASSI;",\II/..')IM.

COMPRESSION
UTILITY PACK

Compact your BASIC programs into a
smaller amount of memory-without
sacrilklng executable code! You gel two
super programming utilities thai let yOlI

add all those Iitt Ie extras to yOUf BASIC
programs.
•• COMPRESS -80 fils in 265 bytes. de

letes spaces and give your the choice
of delcling or keeping REM statement
line numbers in the program.

•• SUPERCOMPRESS uses 767 bytes
and packs your programs inlO the
smallest possible number of multiple
stalCmcnt lines.

TR5·80 Tape 16K 0246R 519.95

DOSPLUS 3.4
The fastest. smoothcst. easiest to use Disk
operating system for your THS-BO! Jam
packed with powcrful options: BASIC Array
Son, TapelDisk~DiskJTap(' Utility, Con
trolled Screen Input. Handom Access and
ASCII modification on Diskdump. BASIC
Checks for Active "DO". Backup and For
mal frotn a "DO" me, anclll1ll('h, lllll('h llIOrt'.

Encrgize your operaling system wilh DOS
PLU53.4!
THS-HO Mod I single density 502:l1~ $149.95
THS-OO Mod 1double density ;)()24HlJ $149.95
TI<S-80 Mod III 5025RLJ3 $149.95

A comprehensive utility to add powerful new features to Level II
BASIC: enhanced string handling capabilities. direct use of
hexadecimal and octal constants. decimal to hexadecimal conver
sions. user deOned functions in BASIC. the ability to call as many
as 10 machine language subroutines from BASIC. a keyboard de
bounce routine. and the capability for remote keyboard operation
from a cassclIe tape.
TRS-80 Tape Modell only 16K 0077R $24.95

TRS-TESTS
The easy-ta-use diagnostic utility that lets you check your ROM for
bad bits. keyboard for defective keys. data and address lines for
clean signals. and perform a series of RAM diagnostic checks, A
must for anyone interested in nuts-and·bolts TRS-80 systems
maintenance! '

TRS-80 Tape Mod IOnly 16K Ol84R $14.95
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Bruce A. Bergman

Micro Programmer/Analyst
SeaUle Pacific University

Seattle, WA 98119

Free yourself from the tyranny of
confusing line numbers! Label
your BASIC program subrou
tines: GOTO 9105 becomes
GOTO BUBBLE SORT ROU·
TINE, for example. Write and
debug your programs more effi
ciently!
TRS-80 Tape Mod I & Mod III 16K
01681' $24.95

*l ..l'III~I ..

In reference to
SUPER»TERMINAL

[5700RD] ...

Manipulate and manage your magnetic
media! Put your tape files on disk where
they're easier to work with: put your disk
files on tape for reasons of storagc spacc and
cost: manage your media with no miswkes!
TRS-80 Disk Mod I Only 32K 248RD
$24.95

" . _. we had tried several different telecom
munications packages, all which either did
not meet our needs, or were insufficient in
user friendliness. When we received
SUPER»TERMINAL, it opened up an en·
tirely new dimension to the things that we
could db. Without your program, I fear that
we would not have been able to manipulate
information with the ease and confidence
that we do now. Please continue to produce
products of this quality."

DYNAMIC
DEVICE DRIVERS

Turn your ordinary THS-80 into
a Supcrtcrminal! Integrate all
your microcomputer compo
nents with this super software.
This paekag(~means SPEED: lets
you simplify procedures for sign
ing-on. transmitting files. and
communicating with any remote
computer system. It means
POW J:<: R.: illlcgratc and orchc
slrate all communication path
ways between your terminal and
all peripherals. It means SIM
PLICITY: comprehensive Menus
permit you to selt>c! from m<Hl)'
options at -a-glance. And it means
VERSATILITY: make Special
Command tables for arranging
your various commands. make
COl1lrol Key taules for adding
previously inaccesib1e charac
ters. and-it is compatible with
any LJOS! Othcr supcr features
include direct XYZ cursor
addressing und screen, ,cursor
and printer controls. a tex!
editor, Hf<::X conversion utilities,
plus compatibility with <.\11 pre
scnt I{OMs and DOSs! Gel speed.
powcr. simplicity ancl versatili
ty-ali in one super package! Rc
quires RS-232C Interface.
TRS-HO Disk Mod I & Mod III 32K
5700RD $95.00

Sup~rnT~rminol

PROGRAMMER'S CONVERTER

CASSETTE SCOPE
"Look" into your tapes! Locate lost files
and filenames; find load addresses and
entry points: read and display all ad
dresses in HEX; do all of this quickly.
easily and professionally!
TRS·80 Tape Mod I Only 16. 32. & 48K
0192R $14.95

SUPER UTILITY PLUS
The most powerful program of its kind! A
Machine language. stand-alone program
with its own 110 routine. No ROM or DOS
calls. Works on single and double density
systems. Features ZAP. PURGE, FORMAT.
DISK COPY. TAPE COPY. DISK REPAIR,
MEMORY. FILE. and CONFIGURE SYSTEM
functions_ Very sophisticated: menu driven.
single RAM resident program. A must for
every serious TRS-80 disk installation.
TRS·80 Mod I & Mod III 48K 5022RD
$74.95

apple clinic~

DISK EDITOR
Edil any track of any standurd single-density disk in any drive: bytc-by-byte! Now you can read
and write to otherwise inaccessible sectors; modify system files: search for any cight-character
string: and print any video display.
TRS-80 Disk Mod I Only 32K 180RD $39.95

The programming aids package
for the Apple programmer: DISK
DOC aids in documenting and
maintenance of Applc DOS 3.2:
APDOC helps APPLESOFT II pro
grammers: COMPARE documents
the line-by-line difference between
two versions of the same program.
Apple Disk Applesort 32K 268AD
$29.95

Convert decimal numbers to binary. octal or hexadecimal-and back again. You get 1) straight
forward conversions: 2) practice doing thc conversions yourself: and 3) conversion quizzes. A
greal tool for bcginning programmers!
TRS-80 Tape Mod I & Mod III 16K 00581-{ $14.95

Reprogram your keyboard, video display and printer to make them perform bettcr for you!
Customize the commands your computer sends to its components and add some hclpful
features to your system!
TRS-80 Tape Mod I Only 16K 0228R $19.95
TRS-80 Disk Mod I Only 16K 199RD $24.95

1--------------'
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Is cope :~:,;~,~,';~ala,;:eae,~,e~lllcC~;,~;n~~i eHLhanner

eating between HOST "mu HE- ~
Solve password mysteries, access riddles MOTE terminals. Lets you ore he
and relieve other disk-listing frustra strate the functions or your rc
tions! This easy-lo-use package lets you mote keyboard, HS-232C output
locate mes on disks, display lracl{ and and input ports. and your host
sector in HEX and ASCII. and gain access terminal video display.
to any file b)f constructing a suitable

TR5-80 Tape Mod I only 16, 32
password. Works on single density disks and 48K 0126R $14.95
only.
TRS·SO Disk Mod I Only 32K 139RD
$24.95
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UTILITY II
Great programming aids fonner
Iy available only in more expen
sive utility packages; search
through any Level II tape to find
filespecs. merge any two BASIC
programs or any BASIC program
w/one or more machine-lan
guage programs!
TRS·80 Tape Mod I Only 16K
0076R $14.95

T HE DISASSEMBLER
A single-pass. HEX-notation disassembler
thaI send~; output to tape or your line print
er; shows displacement and absolute ad
dress of any relative jumps made by the dis
assembled program: displays any ASCII
characters used in an LP or CP opcode.
TRS-80 Tape Mod J & Mod III 16K 0232R
$14.95

•••,.fI..:... ~' ... ~

The disk-based diassembler that automati
cally assigns labels to machine language
program routines. You Gin send the disas
sembly to your printer to say it on disk for
editing and re-assembly using Apparat's
extension of EDTASM I.

TRS-80 Disl~ Mod I Only 32K 231 RD
$24.95

Trigonometry made painless! Triangle Trig is
a step-by-step guide to Triangular Geometry
and Beginning Trigonometry that reviews all
necessary mathematical skUls. Abundant
graphics, careful explanations, and practice
USing new skills in practical situations make
this one of the best tutorial programs we've
seen. Suitable for advanced upper-elemen
tary students through adults.
TRS-80 Tape Mod I and Mod III 16K 0309R
$19.95

TRIANGLE TRIG

THE ELEMENTS
Here's a more interestng approach to learn
ing the Periodic Table of Elements that every
high school student will welcome. Quiz sec
tions provide questions and answers that
deal with element names, atomic numbers,
weights and symbols. The reference section
gives all information for each element.
TRS-80 Tape Mod I and Mod III 16K 0216R
$17.956. """"', 1·,.C',o
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ZSIM
Debug larger, more complicated programs
\vi/.h this simulating. labelling debugger!
Any debugger will enhance the usefulness of
your assembler. but only 2SIM can make
.your programming lasks easier~ ZSIM
................ RUNS machine code inslructions

one-at-a-time at your bidding:
........ EMULATES the instruction using

simulated registers:
.... INTERRUPTS lhe simulations when

ever anyone of a large number 01" user
spccified conditions arc mct:

........ f)ISPLA YS mnemonics for each in

struction. using convenient laoels:
.. LISTS regisler contents and corre-

sponding memory locations.
2SIM works on ROM as well as HAM since
you don't need breakpoints to retain execu
tion contml (although breakpoint operation
is also available). This is the best lool
available to examine your code in DETAIL!
TRS-80 Tape 16K 0376H. $29.95

ULTRA-MON

ed-u-ca-tion
Photo courtesy of Bell & Howell

The tape-bascd disassembler lhat automati
cally assigns labels 10 machine language
program roulines. You can senrl the disas
sembly 10 your printer or sav(' it on tape for
editing and reassembly using Hadio Shack's
EDTASM.
TRS-80 Tape Mod [ & Mod III 16K 0230R
$19.95

The unique and powerful machine-Ian·
guage monitor that displays, disas~wmbks.
traces (hardcopy trace disassembly. too!],
modifies. relocales memory. prints and even
rt'locates itself with simple commands.
Designed for 1h(' beginner as well as lhe pro
lcssional programmer.
THS-80 Tape Mod [ & Mod III 16K 5003R
$24.95

,----------fr=A====S===S====E:::::::M:::::::::=j==Z==S=.=M===;J-PET UTILITY 1'------,
TERMINAL-SO Two great programming aids for

Plug your THS-80 terminal into the PET enthusiast.! With
the world! This package lets you Assembly language programmers: solve all MONITR you can edit. save and
usc your computer from remote your programming problems from Asscm. verify any machine-language
terminals. communicate with (0 Z-sim! ASSEM. the 3-pass edilOr/assem- program while still having access
just about ANY other computer bier. uses little RAM: provides a powerful to BASIC: and use the PRO-
system via your modem. and line editor. is compatible with any parallel- GRAMMErrs CALCULATOR as
even transfer program code over porI. printer: and executes w/out modifica- a floating-point calculator and to
the phone! Requires Expansion lion on 16.32. or 48K systems. w/l. 2, 3 or 4 do dccimal-binary-oetal-hexa-
Interface and RS-232 Serial In- disk drives~ And 2SIM, the machine code decimal conversions!
terfaee. simulator/debugger. emulates instructions PET Tape Old and New ROM
TRS-80 Tape Mod I & Mod III 16K using simulated registers: displays mne- 8K Ol05R $14.95
0130R $24.95 monics for each instruction using ASSEM's

symbol table: works as well in ROM as in
RAM! This package allows you to assemble
directly to disk. tape or memory-directly
from disk, tape or memory! Trace program
execution through ROM to debug larger,
more complicated pro~ramswith speed and
accuracy!
TRS-80 Disk Mod I only 32K 365RD
$119.97
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Entertainment and education combined! Develop language skills us
ing these four fun programs.
WORD RACE A game for two Grand Prix drivers who can define words
quickly and accurately.
HIDE N SPELL Spot the misspelled word before you lose any points.
Then spell it correctly!
SPELLING BEE Spell the word you hear on a cassette recorder and the
computer will give you hints.
SPELLING TUTOR The computer gives you hjnts: words spelled
backwards, or with missing or mixed up letters. You spell the words
correctly.
Teachers and parents can easily put their own words and definitions
in all these programs. Even German vocabulary can be fun! Interest
level-age 6 through 12
TRS-80 Tape Mod I and Mod III 16K OlllR $14.95

Photo counesy of IBM.

Lots of graphics and careful explanations
introduce students to regular polygons, The
program then delves into these related
topics:

1. Circular approximation and calcula
tion of pi.

2. Combinatorial associations of vertex
points.

3. Tesselation of the plane or "mosaics"
using regular and semiregular pol
ygons.

Suggested grade level-high school through
adult.
TRS-80 Tape Mod I and Mod ill 16K
0244R $14.95

POLYGONS

Laurence C. Lee
Kansas City MO 64138

In reference to
TRIANGLE TRIG
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"Excellent intro to Trig!!! Strongly suggest
anyone who needs a review or who is plan
ning to lake Advanced Math take this
course. "

?
--~-
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llxQ
23 86

MATH MASTER
Practice makes perfect. And now students
get a chance to practice math skills at their
own pace and on their own. MatheaI'd
presents addition, subtraction, multiplica
tion and division problems using the time
honored nash card method. MathFrac gives
practice in adding, subtracting, multiplying
and dividing fractions. 25 levels of difficulty
are available for elementary through junior
high school students.
TRS-80 Tape Mod I and Mod III 16K 0257R
$17.95

~~~~CAPITALIZATION
This educational program intro
duces and exercises the twelve
rules of capitalization in English.
Students can progress at their
own pace. An optional Model
Mastery worksheet is prOVided
for student and teacher use. Rec
ommended for ages 12 through
adult.
Apple II Disk Applesoft 32K
0339AD *24.95

~ss <s> TO snr, lIil-.r 't' TO (IIiI!{, II mmJ> flIlID.

UI[PlY III on I¥6(i 10 SIIflISl rtIM

Increase your reading efficiency!
If you read like t-h-i-s, Video
Speed-Reading Trainer can train
you to quickly recognize letters
and numbers so that you'll begin
to read whole phrases at a glance.
Advance at your own pace to in
creased speed with better reten
tion and recall.
For ages 12 to adult.
TRS·80 Tape Mod I and Mod III
16K OlOOR $14.95

VIDEO SPEED
READING TRAINER
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Three simple-to-use programs
that enable you to measure, cal
culate and convert quantities
with ease:
ARCHIMEDES' APPREN
TICE Learn how to find the
areas of three dimensional
figures. (See package #0092R.)
SURVEYOR'S APPREN
TICE Learn how to find the
areas of two dimensional figures.
(See package #0127R.)
OMNICONVERTER Convert
from one unit to another-effort
lessly. (See package #0200R.)
TRS-80 Disk Mod I and Mod III
32K 02URD $29.95

omnl
~flL~LJLflTOR

GRADE BOOK
Use the speed and accuracy of your com
puter to calculate student grades. Grade
Book enables you to do the following
without hassles.
1. Calculate quarterly, monthly or other

periodic averages using as many as five
categories (tests, quizzes, homework class
work and projects).

2. Calculate semester and yearly averages.
3. Weight category and periodic scores, and

convert raw scores to percentage points.
(No printer option.)
TRS-80 Tape Mod I and Mod III 16K
0050R $14.95

Here are three programs that will turn your children's lessons into
child's play. Essential geographical facts are presented in an entertaining
manner with fun features like animated graphic rewards for correct
answers. Practical features, such as lesson planning suggestions and
study aids, assure the educational benefits of these superior programs.
Disk versions provide an additional "Teacher Options" file that allows
parents or teachers to choose question format, determine which facts a
student can view, and select scoring methods. Upper elementary through
adult.

GEOGRAPHY EXPLORER: USA contains three lesson sets that
include every state's location, capital, area in square miles,
and population as well as other pertinent information.
GEOGRAPHY EXPLORER: EUROPE and GEOGRAPHY EXPLORER:
MID EAST provide three lesson sets that include each coun
try's name, government, chief export, language, geograph
ical features, and many other important facts.

GEOGRAPHY EXPLORER: USA
TRS-80 Tape Mod I and Mod III 32K 0086R $29.95
TRS-80 Disk Mod I and Mod III 32K 0071RD $49.95

GEOGRAPHY EXPLORER: EUROPE
TRS-80 Tape Mod I and Mod III 32K 0259R $29.95
TRS-80 Disk Mod I and Mod III 32K 0l21RD $49.95

GEOGRAPHY EXPLORER: MID EAST
TRS-80 Disk Mod I and Mod III 32K 0276RD $49.95
TAPE NOT AVAILABLE

GEOGRAPHY EXPLORER SERIES

-TEACHER'S AIDE

ARCHIMEDES' APPRENTICE
Learn the formulas for determining the volume of
various geometric figures and be qUizzed on your
new abilities. Shapes include parallelpipeds,
prisms, pyramids, cylinders, cones and spheres.
Suggested grade levels: 6 through 12.
TRS-80 Tape Mod I and Mod III 16K 0092R $14.95

SURVEYOR'S APPRENTICE
Learn the formuals for finding the areas within
various geometric figures-AND how to use these
formulas! This excellent learning tool even pro
vides quizzes to sharpen your new skills to perfec
tion!
TRS-80 Tape Mod I & Mod III 16K 0127R $14.95

l'tID ~ST

...HOI Jl£Cll)llXl 'tQJ lMI '
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One liter of gas is how many
gallons? Convert one unit of mea
surement to another within each
of 10 categories; length, volume,
mass, velocity, area, density,
power, energy, pressure and
stress, and temperature. With all
possible units within each cate-.
gory (including metric), the
number of conversions you can
do instantly is almost infinite.
You can even print your results!
Optional printer.
TRS-BO Tape Mod I and Mod III
16K 0200R $14.95

omnl
CONVERTER
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Teachers. parents and students themselves
can record a sequence of questions with
answers. Create your own lessons, quizzes,
tests and learning games. Correct answers
are rewarded by some very clever video

TEACHER animations. Revise/update your lessons at
will. Save student score in separat.e limited

Create a computer teaching system for any access filel

subject! TEACHER allows you to record up to TRS-80 Disk Mod I & Mod III 32K 214RD
20 questions and answers per lesson. Stu- $39.95
dents can then do these lessons independent- ,..:=:::::-----------------,
ly. You may choose t.o allow them to review Photo courtesy ot Bell & Howell.

the material beforehand, to receive hints,
and to see animated displays as rewards for
correct answers.
TRS-80 Tape Mod I and Mod III 16K
0065R $/4.95
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'o/tizntuL1-RUSS
Learn Russian easily with this comprehensive language course.
Learn to recognize the letters of the Cyrillic alphabet and practice
pronouncing Russian words. As your skill increases, you'l1 ad
vance to the next section, conquering the basics of Russian step
by-step,
TRS-80 Tape Mod I and Mod III 16K 0136R $14.95

VfVUj~RUSSIAN TYPING
TEACHER
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Sit back and enjoy a rugged,
challenging 18 hole game of golf! Get
a complete choice of clubs and
shooting angles~and let your com-
puter keep score for youl For one or
hvo players.
Apple Tape Applesoft 16K OOISA
$14.95

Dangerous photo-wean missions await a~ you
wing your way through lhe murky night with only
your instrument panel to guide you. This program
lets you lakeoff, land, and fly in a simulation so
rcal wc've includ<..-d the basic principles of flight in
the instructions.
TRS-SO Tape Mod I and Mod III 16K 0117R
$14.95
A.pplc Disk Applesoft 32K 0304AD $24.9.5

NIGHT FLIGHT

TURF AND TARGET
Here's the perfect package for the
sportsman! Catch all the action~

even when it's 20 below~with

QUARTERBACK, SOCCER II,
SHOOT, and TARGET. Age; 8
through adolescence. Arcade.
Pet Tape Old and New ROM SK
0097P $14.95

You'll never have to hunt-and-peck again! A
seven-part tutorial a.llows you to advance at
your own speed, providing plenty of space
for practice without wasting paper. On
screen displays keep eyes up and away from
the keyboard to develop proper technique.
There's no teacher more patient than this
program.
TRS-BO Tape Mod I and Mod III 16K
0099R $17,95

CHIMERA
A legendary fire-breathing creature;
or .~ix fearsome arcade games for your
Pet. Think quick and challenge your
reflexes with DRAGON, OH.AGON
HUNT, DUNGEON, DROPOFF,
REFLEX, and BATTEH UP. Ages 7
through adolescence.
Pet Tape Old and New ROM SK
OllOP $14.9.5

HOUSE OF
30 GABLES

Tread softly a~ you enter the mysteri
ous House of Thirty Gables. Inside
awaits golden treasure for the stout of
heart. But bewarel Serpents, dragons
and trolls lurk within, ready to trap
the unwary stranger. Adventure.
TRS-BO Tape Mod I and Mod III 16K
Q219R $14.95
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7 exciting games~a new challenge
for every mood. Gamble, shoot, race
and chase as you enjoy SLOT MA
C]-I1NE, CHASE, FLYINC PHEAS
ANT, SITTING DUCKS, CRAPS,
GRAN PRIX 2001, and FOX AND
HOUNDS. Ages i through
adolescence. Arcade.
Pet Tape Old and New ROM SK
0035P $14.9.5

PET DEMO I

DUNGEON OF DEATH
Each step you take through the 12 levels of this
diabolical maze brings you closer to the ultimate
trea~ure... the Holy Grail. Hideous monsters and
unspeakable dangers dog your every step. And
once you find your treasure, you'lI find yourself
face-la-face with the most fearsome Smaug. Only
those with supreme courage dare enter lhe
DUNGEON OF DEATH. Adventure.
PET Tape Old and New ROM 8KOO64P $14.95

TRS-80 Disk Mod I and Mod III 32K 0212RD $29.95
Apple Disk Applesoft 32K 0283AD $29.95

!--I
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Beginner's Russian and Everyday Russian are available together 1""'1-,.1 _'_"

on one convenient disk. "- ._- \ --l
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TEmPLE
OF THE StiIL
You have discovered the ancient ruins of the long
lost Temple of the Sun. Hidden in the under
ground chambers are treasures beyond your wild
est dreams and the key that unlocks the magical
powers of the Shaman, an order of supremely
powerful wizards. Adventure.
TRS-80 Tape Mod I Only 5012H $ 19.95
TRS-80 Disk Mod I Only 501lRD $29,95
TRS-80 Disk Mod III 5013RD3 , $29.95

A dynamic duo of popular games: GOMOKU,
the ancient oriental board game of strategy and
a thrLoc-dimensional version of tic-tac-toe.
Choose among different buard sizes for cven
morc challenge!
THS-80 Tape ~,todl & Mod III 16K 0210R
$14.9$
PET Tape Old and New ROM 8K 0038P
$14,95

ARCADE I
Here's a package sure to please whether you like
your fun in or out-of-doors.
KlTE FIGHT You'll find high-flying excitement
in this computer version of a sport the people of
Japan and India have enjoyed for centuries.
PINBALL combines the superb graphics of the
PET and the classic features of arcade piflball to
provide a game so real, all you'll miss is the TILT.
Audio amplifier and speaker required for sound,
PET Tape Old and New ROM8KOO74P $14.95

ARCADE II
Challenge your memory and sharpen your reflexes
with this package that offers something for
everyone, Cateh the elusive UFO before it gets
away. HIT the target, if yuu can aim while your
moving. BLOCKADE Skill and strategy are nec
essary to block your opponent's path withoullet
ting him block yours.
PET Tape Old and New ROM 8KOO45P $14.95

5WAltfJrp WA~
You are stranded on a wet and definitely unwon
derful waterworld inhabited by some pretty slimy
.~wamp creatures. Your only hope is to get the part~

from the abandoned transporters located on the
nearby island~ to make repairs, This might not be
an easy task, seeing as how a lot of crud and
creatures stand between you and these spare parts.
Do your best to rid the islands of their inhospitable
inhabitants, collect all transporters, and get outta
town!
Joystick~ optional.
TRS-80 Tape Mod r and Mod III 16K 0312R
$/4.9$

An excellent version of computer
checkers that has some outstanding
features unavailable elsewhere: seven
different skill levels, a board Editor, a
practice mode, and more!
TRS-80 Tape Mod 1 & Mod III 16K
03lOH $14.95

1..(jO~ Ct1[ClkfIDQI
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MIR SPEED

THE BUSINESS GAME
Play the game of tough-minded
business persons. This game simu
lates an actual period in u.s. eco
nomic history; you manage your
business by making hard dE..'Cisions,
bargaining, competing and (hope
[lilly) succeeding! It's fast, challeng
ing, rewarding and entertaining.
Let us give you the Businessl
THS-80 Tape Mod I & Mod JlI 16K
Ol58R $ / 4.95

A fast action memory game that tests
your concentration and reflexes. Your
computer flashes number sequences
and you repeat them within the time
limit. With three skill levels and
sound effects option.
THS-BO Tape Mod I Only 16K 0066H
$14,95
PET Tape Old and Ne\\' HOM 8K
0039P $14.95
Apple Tape 16K OOZSA $14.95

HOOPTEDOODl,E
8 entertaining programs for you and
your PET to enjoy. Among the many
feats you'U be challenged to ac
complish are to ... make your way
through a seemingly endless maze
and avoid the monster within, cross
treacherous mine field~, and fly dan
gerous bombing missions, Great for
children, Arcade,
PET Tape Old and New ROM 8K
0091P $14.95
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MUSIC MASTER
Turn your computer into an electronic organ
and play music using this quartet of programs.
MICRO ORGAN Your computer keyboard
becomes an organ keyboard.
KALEIDOPY A combination of a kaleidoscope
and a player piano ... Watch while the com
puter creates a pattern and plays it as music.
COMPOSER Generate qua~i-random music
with a repeating refrain.
KEYMANIA Compete to reproduce the grvatt'!il
number of notes generated by your computer.
THS-SO Tape Mod I and Mod III 4K 0084H
$14.95

Ping Pong has entered the space agel
Turn your computer into a fast-paced
action machine. Hit the "hall" with
your paddle-don't let it disappear
off the screen! Choose from 8 dif
ferent game boards. Arcade
TRS-80 Tape Model I only 16K
Ol20H $/4.95

DomGS
of Kilgari

You are doomed to the lonely wasteland of the
planet Kilgari forever-unless you can penetrate
the Digitron Ion Station, (which is programmed to
destroy all intruders) and retrieve an Ion rexl to
replenish your fuel supply. Puzzles and mazes
abound in this high-caliber adventure.
TRS-80 Tape Mod I Only 16K 50l4R $19.95
TRS-80 Disk Mod I Only 32K 5015RD $29.95
THS-BO Dbk Mod III 32K 5016HD3 $29.95

PfRffCT
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MOUNTAIN PILOT
The fast buck can still be made. but
there's a price. If you can bring sup
plies to the desperate mincrs of Cold
town, you'll be paid welL Your return
trip with the gold boullion is the real
payload though. The catch? Can you
make it through treacherous Eagle
Pass not once, but T'vVICE?! Simu
lation
THS-80 Tape Color Computer/Ex
tended BASIC0370HC 16K $19.95

Enter the castle of BlaL'kheart Flamethrower, the
last of the magnific'{'nt wiwrds wbo's magical pro
\\'es.~ has conqucred even death. Many have tried
to penetratc this fortrl..'<;'s but none survive to tell
the story of the trea~ures and tcrror that a\vait
therein. Adventure.
THS-80 Tape Color Computer 16K 5020HC
$19.95

Two highly cntertainin~ games that challcnge
your deductive powers. In WHO DUN IT? you're
thc crack detective who must investigate and solve
any of five dastardly crimes. The sl.'Cond game,
EDUCATION, is a game of logic that tests your
deductive skills!
THS-80 Tape Mod r & Mod III 16K 0047R
$14.96
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Overcome all barriers standing between you and an Othello champion
ship. Match your wits against a topnotch, tournament-winning program.
"Reversi" is an ancient board game that challenges you to bracket your
opponent's piece and reverse them so your color shows, Ma~ter Reversi is
special because it allows you to analyze your moves as ,veil as the com
puter's moves and the games in amazing depth, No other program offers
so many ways to improve your game. Ma~ter Heversi will challenge you,
teach you and bring you innumerable hours of fun, no matter what your
degree of expertise!
TRS-80 Tape Model J and ITll6K 0417R $/9.9.5

MASTER REVERS/-Disk Version
All the features described for Master Reversi are contained on the disk
PLUS you get a library of tournament games that you can study and
even replay.
TRS·80 Disk Models I only 16K 0378RD $24.95

Master Revers

tor, you control tanks, planes, artillery, infantry,
engineers, bunkers, and vehicles. The battle map
shows how you have chosen to deploy your
forces. Shoot, attack, drop paratroopers, lay
mines. For two players.
Strategy.
TRS-80 Tape Mod I and Mod III 16K 0141R
$14.95

Test your skill at money making as an
oil magnate. Strategy and fate decide
whether you'll increase your millions
by out-drilling and under-selling your
competitor, or lose your fortune to an
oil spill. Two players.
THS-80 Tape Mod I & Mod III 16K
0023H $ 14. 95
Apple Tape Applesoft 16K
0079A $14.95

OIL TYCOON

A collection of our most popular games.
SANTA PARA VIA (see program j0043R) Take the reins of this medieval
city-state and control the lives of the serfs who produce the wealth of the
realm. Your title and domain will increase if you rule well.
OIL TYCOON (see program #0023R) Two players compete to become
top oil magnate in this game of .strategy and luck.
PARADISE TRADER As captain of a trading schooner, you sail your
ship about the Carribcan acquiring valuable cargo, while you atlempt to
avoid pirates, ghost ships! and hurricanes.
MILLIONAInE Can you turn $1000 into $1,000,000 in 15 years? It
depends on your financial finesse in business dealings as you buy and sell
properties, negotiate bank loans, collect rentals and accept bids.
TIMBER BARON Shrewd strategy is the key to your success as you at
tempt to avoid the many hazards of this profitable industry.
BATTLECROUND (see program 0141R) You and your opponent com
mand Allied and Axis forces in this World War II simulation. Find out if
you're the stuff generals arc made of.
TRS-80 Disk Mod I and III 32K 0213RD $34,95

MENTAL GYMNASTICS
Challenge yOUT mind with these ancient games.
REVERSI-An Othello11-type game
WARI-A real test of mental concentration.
Adolescence through adult. Strategy.
Heath Tape Benton Harbor BASIC 8K
0087H $/4.9.5

KII)"S f~\LtERf

BALL TURRET GUNNER
Fight back against the Petro Giants that threaten
your existence! Enter the elite service of the BTC;
maneuver your laser cannon; destroy the invading
gnat ships-just hope that you're equipped to deal
with conditions in your space-zone. Fast action
that's part of a tense interstellar drama! Arcade.

fI Sound.
TRS-SO Tape Mod I and Mod III 16K 0051R
$14.95

Here are 5 games that will keep the younger members of the family and
their fricnds playing for hours.
3-D 1'ic- Tac- Toe You can play on the traditional 3 x 3 x 3 board or try
the more difficult 4 x 4 x 4 x 4 version. Four levels of play.
Haunted HO/1..\·e Escape the Haunted House by finding the right curse
against resident ghosts, vampires ancl werewolves.
Shoal-auf You and a friend compete to see who's fastest on the draw.
Frog Mountain Help Freddy the fTOg catch his lunch of bugs and butter
flies and rack up your points.
Vegas Here's a solt machine you and your friends can play without put
ting in a penny.
TRS-80 Tape Mod I Only 16K 017211 $14.95
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9l);t_Wh~j
Talk to a brilliant psychoanalyst
he'll listen empathetically and re
spond on your computer screen. He
can coax your innermost feelings out
of you. Dr. Chips is also a great ice
breaker at cocktail parties and a na
tural way to introduce your noncom
puter friends to the computer.
TRS-80 Tape Mod I and Mod III 16K
0218R $14.95
Apple Disk Applesoft and Integer
32K0254AD S/9.95

Six creative graphics programs in one
package: DOODLE PAD lets you
draw pictures and save them on tape;
SYMMETRICS is a computer kalei
doscope; DRAWINC is for the serious
computer artist; HANDON PAT
TERN DISPLAY makes your com
puter do the artwork; MATH
CUHVES brings geometry lessons to
life; and RUe PATTERS helps you
design rugs and just about anything
else!
TRS-80 Tape Mod I only 16K
004ZIl .$14.95

DOODLES &
DISPLAYS II

Nerves of steel and lightning reflexes
will enable you to blast the alien ships
and destroy the asteroidsl Watch outl
Your antimatter cannon fire will split
the asteroids into smaller and smaller
bodies that can still destroy your
spaceship. The action game for ac
tion-Ioversl Arcade. Sound. Joysticks
optional.
TRS-80 Tape Mod 1and Mod III 16K
0237R S19. 95
TRS-80 Disk Mod 1and Mod III 16K
0247RD $24.9';

[]R~G~R I
I~ '-J"

ORBIT

RAMROM PATROL
The Space Age has begunI But with new universes
to explore (.'Ome new dangers to combat in this
package of exciting children's games.
RAMROM PATROL Defend the earth by shoot
ing down the enemy ships.
TIE FICHTER Man your X-wing fighter to
destory the Empire's dreaded Tie Fighters.
KLINCON CAPTURE Capture the newest battle
cruiser. the pride of the Klingon's fleet, without
destroying itl
TRS-80 Tape Mod I and Mod III 16K 0028R
$14.95

--

~nDWtwh
Two devilishly-intricate games for
the math-minded: MIND TWrST The princess has been captured and you, faithful
gives you a number series for which knight, must safely deliver her from the clutches of
you must determine the correct for- the most fearful Smaegor, monarch of dragons.
mula; and MIND BENDER is a mul- Locate the weapons, charms, and tools you need
ti-Ievel code game in which you must to accomplish your task, but act quickly, for
gueos the next number in yOUf com- Smaegor dines when the sun sets. Adventure.
puter's "secret'" numeric sequence. TRS-80 Tape Mod I and Mod 111 16K 5006R
The game theoretician's delightl S15.95
TRS-80 Tape Mod I & Mod III 16K TRS-SO Disk \100 I and Mod III 32K 5010RD

I Oll8R $14,95 $21.95
~~~~~~......
INVESTOR'S PARADISE

Experience all the thrills and triumphs of the stock market without risking a
dime,
STOCK TREK Can you transform $5000 into a fortune in just 12 short
months? Only if you possess the financial savvy to invest wisely and read the
market right, Play with up to 5 other investors.
SPECULATlON Short of actually investing real cash, this is the closest you
can come to playing the stock market. Start with up to $10,000 and an equal
amount deposited in a savings account, then make your money work for you.
Big risks can mean big gains. and just as well, big losses.
Both simulations are a great way to learn all about the stock market and
preview your money-making: ahilities hefore YOI1 attempt the rcal thing:.

TRS-80 Tape Mod I and Mod 111 16K OI25R S /4.95

;., ,>'-'
~~---- --

IQ TEST
There aren't too many of us who can
jlL';tifiably claim to be a genius, but
here's your chance to find out if your
hunch is right. IQ Test will adminis
ter and score an intelligence test in
just 30 minutes. While we wouldn't
suggest you use this program in place
of the tests administered by tmined
psycholob>1sts, you'll find thcm suffi
ciently accurate to be fun and enter
taining.
TRS-BO Tape Mod I and Mod III 16K
Ol57R S14.95

Takeoff. land, use flight instruments and perform
daring aerial stunts. This simulation reproduces all
the basic flying characteristics of a light aircraft. Do
your crashing now-before you try the real thing!
TRS-80 Tape Mod I and Mod 1Il 16K OO17R
$14.95

Apple Tape Applesoft 16K Ol48A $14.95

St'/' palle I4for I)ANGER IN ORBIT, page 15 for AUEN A TTACK FORCE and SANTA "AHA VIA AND FlUMACClO, fXI.~" /(, fm
SKYflOM1JEHS, KI1'Clft:N SINK and FUGHT PATH.

If
Flight

imutation
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You have read about those brave men defending
their ancient castle with a Kitchen Sink (see pro
gram #0386RD) and other oddment,>, Now the
other side of the story can be told. Choose your
strategy to guide your troops safely to their nesting
ground amidst the barrage of shells, safes, and
even kitchen sinks that their merciless enemies, the
Cloud People, rain down upon them. As fearless
leader of the sparrows, you can make the differ.
ence between sparrow survival and bird oblitera
tion. Now you can experience the feeling of raw
power as the brain behind the bird<;-the brave
SPARROW COMMANDER. Arcade. Sound.
TRS-80 Disk Mod I and Mod III 32K 0387RD
$19.95

·=r-SI·Al9~ft"'----'

.~••i\~\~~III~I~

Master
~'LerSI
~"""''''''''''''''''

1',." <tITUI., to """"

LIFE
Creation made easy! \-Vith this educational pro
gram your computer hecomes a mini-laboratory.
You can study the life cycle of cellular colonies
choosing the formations you wish to observe, and
even experiment with cell slruclur~ of your own
invention. Ages 12 to adult.
TRS-80 Tape Mod I Only 16K 0078H $14.95

I ~ ... I--

See page 12 for SWAMI' WARS and JET nCIITER Plf.O·/; Page !J for RAU. TURRET GUNNER amI MASTER REVERSI. pagr /4 Jor
AIR FUGHT SIMUI.A nON. page 15 for COSMIC PA TROI, and, pag.' /6for SPACL SHUTT/.le".

MINOTAUR
Go far into the future to meet the past! The
Labyrinth of ancient Crete has lx.-en recreated
by the diabolic king of the planet of New Crete.
The intendL'ti victims are your clones!-Your on
ly source of wealth and prestige! Bcc'Ome a Lord
Citizen of the forbidding planet. Strategy.
Sound.
TRS-SO Tape Mod Tand Mod III 16K 0318R
$14.95 fFr:~;;;;;;;;;;;;:~=ll~A~q~UiCkwit and reflex are required by players in

PIADDLE FUN II this space odyssey where you must do unto
~ others before they do unto you. For each Quelon

Four action-filled games challenge your prowess. space ship you miss, precious units of your
ALIEN ATTACK POHCE Destroy the 55 in- energy supply will be drained r~ulting in the
vading nying saucers before they destroy your I' 0 1'IIl....IL.. loss of life and limb of said player. Fast real~time
antimatter gun. ",. action, optional sound and remarkable graphics
SPACE WARS Try to disable your friend~ flying put this machine language program at the head
saucers. - of its class. Arcade. Joysticks optional.
HOWITZER Aim accurately and choose the op- TRS-80 Tape Mod I and Mod III Sound Option
timum firing velocity. Destory the enemy's gunl 16K 0223R $19.95

Apple Disk Applesoft 32K 0163AD $rl_9_._9_5_Jk~;;;;~~~~~~~~~~~~~~=~T~R~S~-8~0~D~is~k=M~od~1~an~d=M=o=d=I=Il=s=o=u=n=d=o=p~"='o=n=;=]16K 0224RD $24.95

Santa Parauia
and riumaccio J!=--

You control grain harvests, set tax rates, and exer
cise jllsti<:-'C in your attempt to increasc your lltle
and turn this insignificant city-state into a power
ful kingdom. A classic strategy game that teach~
modern economics in a medieval setting.
TRS-80 Tape Mod I & Mod llJ 16K 0043R
$14.95
Apple Tape Applesoft 48K.0174A $14.95
Pet Tape Old and New ROM 16K 0175P $14.95
1'1 99/4 Tape 16K 02731'1 $14.95
Atari Tape 800 32K 0353AT $14.95

With all of Earth's defenses dead, you
are the la~t vestige of hope for the
planet as hundrcd~ of armed invaders
make their way to attack. Nine levels
of difficulty continue to challenge you
as your skil1~ increa<;e. Arcade. Joy
sticks optional.
TRS-80 Tape Mod I and Mod 1II 16K
0240H $14.95

- , \t)
~.All!ll-~~"

AllEN
ATTACK
FORCE
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HIRHENI
SINH

As commander of the castle-in-the-clouds, you
must destroy the invading sparrows using every
thing you have, including the kitchen sink. Plan
your strategy wisely: you may shoot, bomb, and
ram with maneuverable boats. But your weapons
and your time are limited! The perfect fast-action
strategy game for those who aren't satisfied with
mindless shooting. Arcade. Sound.
TRS-80 D~k Mod I and Mod III 32K 0386RD
$19.9.5

AIRMAIL PILOT
Fly your Jenny biplane from Colum
bus to Chicago before the deadline.
You nl-'Cd only avoid running out of
gas, being struck by lighting, crashing
in a down draft, missing the run
way,. Challenge your reflexes.
Remember, the mail must go
through!
TRS-80 Tape Mod I and Mod III 16K
OlO6H $14.95
T.1. Tape '1".1. 99/4 16K 0274Tl
$/4.95

DAREDEVIL
Six super-fast arcade games that challenge your
skill and stamina. Be a ski racer, a bob sledder, an
anti-aircraft gunner and get a choice of three bril
liant auto racing programs. Up to 10 people can
playl With sound efh:ts option.
THS-SO Tape Mod I & Mod III 16K 0082R
$14.95

Air warfare becomes vivid reality as you and an
opponent command fighter bombers against each
other. You must first fly over the treacherous
mountain that separates your countries before you
bomb the enemy blockhouse into oblivion- that is
if you're pilot enough to escape enemy fire along
the way. Game paddles required. Arcade. Sound.
Apple II Tape Applesoft and Integer 32K 0183A
$14.95
Apple II Disk Applesoft and Integer 32K
027lAD $24.95

FLIGHT
PATH

These three tantalizing flight games will whet
your appetite for aviation:
MOUNTAIN PILOT Fly over Eagle pa,>s. (See
package #0362AD).
PRECISION APPROACH RADAR Laod a
UFO! (S<.'e package #0362AD).
O'HARE Be in charge of the control tower of a
busy airport. Direct the speed and approach of
20 planes. The safety of each person aboard
depends on your skill! Simulation.
TRS-80 Tape Mod I and Mod III 16K
Ol71R $14.95

"Grand-kids love it."

SPRLt:
.SHlJTTLt:

Gerry Gervais
Morra NY 12957

In reference to
MISSION-MUD

[0235RO) ..

Experience the Ultimate Flight.
Command the next launch of the
space shuttle Columbia; its orbit, re~

cnt0' and landing procedures arc all
in your controL A NASA engineer
says this simulation is quite close in
design to the one astronauts use for
training!
THS-80 Tape Mod I & Mod III 16K
0332R $/9.95

Defend the Earth base city by destroy
ing the approaching Mud Monsters and
the slimy Mud Patch they inhabit. Mis
sion: Mud is not just another arcade
game. Like a chess game in which the
pieces have weapons, it combines the
challenge of strategy with the excite
ment of chance. Arcade.
TRS-BO Disk Mod I and Mod III 32K
0325RD $19.95

Five fun-filled programs provide amusement and challenge for every
family member.
MIMIC How good is your memory? Your computer will display a series
of graphic figures you must be able to repeat. Five levels of difficulty for
continuous challenge.
AIR FLIGHT SIMULA TION You're flying blind, depending solely on
your instrument panel. Watch closely, it's your only clue to your position
as you take off, climb, descend, and land in this realistic simulation.
COLORMASTER This braintcaser will sharpen your power of deduc
tion as you attempt to guess the four colors and the S(.."quence chosen by
your opponent or the computer.
STAR SHIP ATTACK Defend the orbiting supply satellites from the in
vading enemy or the planet is doomed I
TRILOGY A fascinating contest of logic, based on the game of tic-tac
toe, using colors and a three-dimensional grid. Compete with a friend or
the computer. Arcade.
Apple II Disk Applesoft 32K Ol6lAD $19.9.5

16-lnstant Software, Inc-1982

rLII16 GIBeUS
Seven favorite flight programs combine to excite
aviation enthlLSiasts.
AIR FLIGHT SIMULATION Fly a light plane.
(See package #OOI7R.)
AIRMAIL PILOT Get the mail through. (See
package #OI06R.)
MOUNTAIN PILOT Fly over Eagle pass. (See
package #0362AD.)
JET FICHTER PlLOTIntercept the enemy. (See
package #OlS9R.)
PRECISION APPROACH RADAR Land a UFOI
(See package #0362AD.)
O'HARE Guide the pilots in safely. (See package
#OI7lR.)
TRS-80 Di,k Mod I only 32K 0205RD $39.95



From Wayne Green,Inc.-publishers of 80Micro, Microcomputing and Desktop

Computing-~
comes. . . inCider premiers this winter and will expand the

in I-der limits of your Apple like 80 Micro has blown
. the lid off the TRS-80.

Not just another Apple magazine-but a com- of hardware? Or become an expert program
prehensive system specific monthly filled mer? Want to discover which word proces
wiili. wn~~~~~~~~Or

how your Apple can better manage your
-programs financial affairs? inCider will answer these
-software applications and many other questions each month.
- hardware modifications
-reviews The inaugural issue of inCider will be avail-

d able in early December. And you can become
-new pro uct announcements a Charter Subscriber to inCider for only
-advertising $19.97! Fill out the attached reply card and
-tutorials

drop it in the mail, or use the coupon below.
- games Or call toll free
... written by technically competent editors 1-800-258-5473
and columnists. inCider is designed to pro- And here's a special bonus offer: enclose pay
vide you. with the newest and best for your ment (check or credit card #) with your order
Apple. and you'll receive a 13th issue of inCider ab
Want to know the easiest way to get the kinh solutely free!
out of your programs? inCider will show you. Be an inCider and get more useable informa
Want to know which peripherals have the tion for your Apple ilian you ever dreamed
best history and the brightest future? inCider possible,
will tell you. Want to expand your knowledge Subscribe to inCider today.

- Eider-YES~I wan~o be an inc:~:~'"'~~::o:~lc:~"'::~for onlY-;19~7.-
,\" .. ' "'"'

o CHECK 0 MC 0 VISA 0 AE 0 BILL ME

CarrI#

o I have enclosed payment-please put me down for
my free 13th ",sue.

Inlerbank ~Exp.date _

Signalure _

CilnMLt and mexilo-S2l '17, 1 Y'~ilr only US fund<;

I ore;~n SlIdau"-SJ9 97,1 VeM only U S fund, d'Jwn on

U 5 bank
Allow L-B week> for dehvery

Namc' _

Addruo _

City ----Statt"-e--J-Zipl---

inCider
PO Box 911
Farmingdale, NY 11737 331CSW
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WAYNE GREEN BOOKS

".

by George Young and Peter Stark
Makes learning electronics fun and easy. First published as a series in Kilobaud Microcomputing, the
book combine:; the learning of essential theory with practical, hands-on experience. The course begins
with basic electronic projects and culminates in the construction of your own programmable
micnxx)mpuler. The direct instructional methods of authors Young & Stark make KILOBAUD
KLASSROOM a simple way for you to acquire a solid background in digital electronics.

BK7386 (419 pages) $14.95

~ f- SELECTRIC INTERFACE by Cemge Young

'I ~ f ~ ~ ..se=....."'"I'...«I
c
<: I' ,~;l You need the quality print that a daisy wheel printer provide~; hut the thought or boying one lJIakes I'".;

! ". [~~. ' ...\.-'... ~. ""lI. \',e _ ~ "'(&fF" i ~ I youfwulletwilt.SELECTHIC 11 JNTEHFACL a step-b)'-step guiclc to inlcrfacing an IBM Selectric "~ \

1~ \t-l: .- ,~_t, I; ~ 1/0 \Vriter 10 your mierocDllljJllkr, will give you that qua1it~' at a fraction of the price. Ccorgc Young. \'~:"I'"."
!'l iii: ~ il f t.; co-anlhor of Ki!o!lmu] Mi('ror(JlIlpufillg magazine's popular "'Kilobaud Klassroom" series, offers a .,\

~ ~ I' ~- low-ulSl alternative to buying a dais~; wheel printer. SELECTHIC INTEIIFACE includes: step-b\". ~~\.":~"\';;"\l1i If' step imtmctiolls, tips on purchasing a ust...J Selectric, information on various Selectric models, in- \\ .\ ',\
it~~:t5 t>IJ il ._'.~. eluding lhe 2740. 29HO, and Dura lO41, driver software for Z8U. 8080. and b502 chips, tips on inter- :\~\'\\':';.:~~
,I!' r ~ G<O<!}f facing ted\lliqul~, With SELECTHlC II\TLH1'ACL and some background in electronics. you ean '0\ \
'.'i':>rl~ """"9 have a high-quality. low-cost. letter-quality printer. PetaLs not included. I~\~\~~\\',til: _10, I 8! .9.1 LL [', BK7388 (125 page')..................................................................... .$12.97 .j~\i)\~:.·.
l~ff',':i,'II---.. iiiii_-------..~..........--------------------- ----------------10~\\\t
'.,,,:; TEXTEDIT ',",'111\
WI" A Complete Won! Processing System in Kit Fonn TEXTEDIT I'·· ~~

by Irwin Rappaport
,,,, TEXTEDIT is an inexpensive word processor that can be adapted to suit your differing needs-from a complete

:::/' form letters to lengthy texts, \Vritten in TRS-80 Disk BASIC, the system consists of several modules, worcl$roceSjng
I ':/'J permitling the loading and use of only those portions needed. A disk is also available which provides system in kit
1/;.' ,i"I,'! the dired loading of the modules, however, the book is required for documentation. For Model I and f'....An-.

I' III with TRSDOS CONVERT., one disk drive (2 disk drives or copy utility needed to transfer to system "<Y'-'LU. E I; E i III )

',''[ J I' d' k) R d 'rRSDOS 2 212 3 M f d h I'! !. 'Ii, II

'~.~'.,/.I! Bl~738~7b:k~r 90 pages), ~ , , " " " , ~~. ,n.o~ , ~~~t~~~ ~~, ~~ ~~ ,e~ ,s~.~t~~~s~ , , , , , , , , $9.97 Irwin ~ppa~Pt f i _ \\1!llIJi
. ~//;'I, OS7387 (disk) $19.97 'WH!;;GMEN I t ji\li!lfl

~"i I Disk is manufactured by Instant Software, a division of Wayne Green Inc. PUBLICATION, .:. '\ II'rZ:i '0 I.s. G :1 :\:, i

IM,@ANNOTATED BASIC :,I!;I';lt,.t~.;
III~ 'II _' ..~~,._,<'-."' ",' A New Technique for Neophytes "ll /
1/:, .."/...., "' .. .... ' en r I h I r r I .')·'.I~i"'·' '.Ii., II 1 t= i ~ ~ "x/d Put your BASIC knowledge to work or you wit I t is 2-vo UilH' sct a THS-cS) l,lOve I[ BASIC pro-
Ilf J:!~~,; [i ,~-l J 1t. ....~otate I' grams. Gain a better understanding 01 the elements ancl tt.:chniqucs involved in programming. AN- I,,' j, ,

1,II".,.;,',.:11i~1,.': : i '~~1i..C;lC NOTATED BASICS uniquely designed rormal breaks eaeh program down for H)U to include: initiul t.,~/~B0:
I iii: ,'- "-B~.,,..""l?"'l'" documentation and instruction. definitions or t\ew BASIC Concepts, l1owcharl, annotations of s('t.'-.'!/;0~

i·II'I,·I.•~.,1 - ~ •. ""'~-- 'I h I' I h' d' I . I'ISIC I 'r,r1'''I' ..~.'lf··'.·;·.·:·• I t.; "''' ,-~ lions, s lowing lOW cae part its into t Ie woe, an cxp aining w 1;. eertalll )t COlllman( s arc_. Oi :. _ L_, I
. I .. ~ ~- ,,, w,'~ '''.....,j chosen over similar onesi'lli ! ',I t>:: f,,·%~I .•. I- -- ~'i'I:";:.'i

1 ~I'i, I /~..., I I r I , k'i '" )'1' '1' , .•,fI.·i.:11
Irr,.I.'.:,.:,,·.',·.:,,'.. ,\,: f tt.... I "~.::vy" Using lle programs ,\!; t le~- art· or 1110( i ying t It:lll to s larpen \,our programming s'i s. AN.~l A - "II,i.~'JI'11

~ l; ~ ED BASIC is a helpful tool for any BASIC programmer, !/ .

"'0 BK7384 (Vol.l, 152 page,). ..$10.95 1(:/),/1/1
'1\\,\,,>\·0 9 ~ GJ e, BK7:J85 (Vol. 2, 136 pages).. .. ••. " ,.....$10,95 ::,i !, 'f/
:i.,.!iilll....:..............:....;,,:;.:.......--- ------------~I;JlII
1,11i((! COMPUTER CARNIVAL by Riehacd Hamella iW!~! ~
']II'I!\"I Iffi - -L ~I YO\lr child can heeome a crackerjack comp\lterist with the sixt;.' THS-80 Level II pro- //'(;J~;'~

11'\"11 ~ ~ ~ ~ ~ i ~ L-t ~ram~inCO/l.,IPlJTEI\CAHNIVAL.Thislarge.t~'Pe,spiralbolindbookforl~ginners r /%'IPm
,\1,,,.,1',,, ~ i, ~_ i ~_ 'I I, ~_I is a veritahle f\lnhouse of games. graphics, quizzes and puzzles. \Vritten by SO .I'vliuo .. w,:./4.. ;,:"

,\ It &. ~ columnist Hichard lIamclla, the programs are challenging enough to ensure contin- l1. /Ii\f !=': ~ : . II ued learning, vet short enoll,gh to provide ~'our child with the immediate delight and != UI4J
~IX'\\I ~ rOil ~ Oi r- reward of ma.'itering basic computing skills, And for even greater enjoyment, get the ~ h{!~

\ '\;\\ R 1 B t ~)~~~~;~lli;1;1~\:~~~II12~;-!~iT~~-:I~i:r;:~:se;~~:t~h~~l~~~::~~l~~r~h~!ll)l:o;~~:)~.~T:~ ~::: r Ii

g'"11\~1 t plOg""".

I I t BK738? Book (218 pages),,:', , .. ...$HL97 ~ ~\~;
~Il ~ I 9 ~ CC738J~oo~~ c.:<;ettc C.lnuval CO~l:~~:lOn ........~ ..... ,82497 10 'l- I 8 ~Ii'
~, ~, r4~~~.~:;;.:·?;r'f .~,?" /~ ,,~----;;q-;::---~;';r-;;'--~ ~ ;,~~~~&....,,~~~,S-?~ ~::.-:::--..=~ ~:)'f,11 ;
,\~~~~,:~~s.1.",."'"""?2~ p"";..-A_~~/:;~;>.~,.:F~_~~7..-=~- -----~':'-~I~- -....,~~ <~~~~,'li"I'"ii:li:io..~'...~........·.-.~..'"..iiil·~"'''·iiii ';.r: "';--:;: ","';;'--' ;;;.---"""'.,-~~~ ~~--..:<= ,:-_ j(;_ '-,,",;:---o-~--;;E :;-_~."'~_~~~~=-<".5--"_____~.:::...-~ -~,J'I. '

G
FOR TOLL-FREE ORDERING CALL 1-800-258-5473

WAYNE GREEN BOOKS.PETERBOROUGH NH 03458
Itemize your order on a separate piece of paper and mail to \Vayne Green Books, At!: Sales, Pelerborough. 1'.'1-1 03458. Besure to include check or dctailed

credit card information, (Vi~a, MC or AMEX accepted.) NoC.O,D. orders accepted. All order~ add U.50for the first book, postage and handling: $1.OOeach
additional book; SIO.OO per book foreign air mail. Please allow 4-6 weeks after publicalion for delivery, Questions regarding your order? Please write to
Customcr Scrvi<:c at thc abovc addn.'I)1;,
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DEALERS UNDER THE SUN ACROSS THE
U.S.A.
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WITH THE GENERAL LEDGER
PACKAGE FROM
INSTANT SOFTWARE

and ask for your free brochure. Call Today.

1-800-258-5473

Plus important features like:
• Backup
• Labelling
.Swapping
eFilemove

It is the fastest. most comprehen
sive, most flexible accounting pro
gram ever developed for the THS-80* ModeilL And the General Ledger
Package requires 110 previolls computer experience to operate. It's also the
best buy around

For more information on InstanL Softwme's General Ledger Package,
dial toll free:

your method of work·The General Ledger Package adapts to
ing with:
e1700 accounts/4300 transaction capability
• Free format code
-Custom design~llp10 99 reports
_Account file inquiries 011 all accounts
el0 character alphanumeric account code
eAutomatic audit trail
eGrowth capacity
eAutomatic accrual convenience
• Next period processing
_Continual validity of data input.
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UTILITY

High-Res Alphanumerics
by Scott Norman

1.1\11II~ I ('(}mi"lIe$

Program Listing J

2 AA$="BM+1,¢u4E2R1F2D4BL3BU2R2BD2BR3"
3 BB$="BM+2,¢u6BL1R3F1DlGlL1R1F1D1G1L3BR7"
4 CC$="BM+5,-5H1L2G1D4FlR2E1BD1BR3"
5 DD$="BM+l,¢U6R2F2D2G2L3BR7"
6 EE$="BM+5,¢L4u6R4BD3BL2L1BD3BR6"
7 FF$="BM+1,¢u6R4BD3BL2LlBD3BR6"
8 GG$="BM+5,-5H1L2G1D4F1R3U2L1R3BR3BD2"
9 HH$="BM+1,¢u6BR4D6BL3BU3R3BR4BD3"

1¢ II$="BM+5,-6L4R2D6L2R4BR3"
11 JJ$="BM+l,-2DlF1R2E1U5BD6BR3"
12 KK$="BM+1,¢u6D3R1E3G3F3BR3"
13 LL$="BM+1,-6D6R4BR3"
14 MM$="BM+l,¢U6R1F2DlUlE2R1D6BR3"
15 NN$="BM+l,¢U6R1DlF4DlRlU6D6BR3"
16 00$="BM+5,-lU4H1L2G1D4F1R2BR4"
17 PP$="BM+l,¢U6R3F1DlG1L2BR6BD3"
18 QQ$="BM+5,-lU4HlL2G1D4F1R2F2BE2"

The Color Computer's most attrac
tive feature is the high-resolution
graphics capability of the 16K RAMI
Extended Color Basic combination. I
often plot mathematical functions
using PMODE 4, which gives 256 by
192 addressable points on the video
display. No built-in way exists to dis
play text in any of the high-resolution
modes. Since graphs need titles and
labeled axes, I developed the program
modnles described in this article. Many
high-resolution game displays can
benefit from the on-screen scoring or
alphanumeric prompts these modules
provide.

P roduce unique char
acter sets in high

resolution on a TRS-80
Color Computer with 16K.

Extended Color Basic's versatile
Draw command defines my character
set. Individual characters that are now
string variables can be concatenated
into labels by the execute (X) action
option of the Draw command. Rela
tive addressing of each character, plus
an initial Blank and Move command,

allow you to put the label wherever
you like.

Here's an elementary example. Sup
pose you've defined the uppercase
characters A, B, and C as string vari
ablesA$, B$, C$. Program line DRAW
"BM 50,100; XA$; XB$; XC$;" writes
the label ABC on a high-resolution
graphics display, starting at the point
X=50, Y=lOO.

Program Listing I contains the set of
uppercase alphabetic characters, nu
merals, and miscellany I used. I con
stituted most of the characters in a 5 by
7 resolution element box, but since this
is a custom set I've taken a few liber
ties-M and Ware wider, for instance.
I also put a proper descender on Qand
an upper serif on I, but I encourage
anyone using this technique to experi
ment to generate a pleasing display.

Users of Extended Color Basic will
recognize the character definition syn
tax. If you are unfamiliar with the lan
guage, a segment like BM + 5, - 5... is
a relative addressing command. It
means, "Starting from the present
screen position, blank the CRT's elec
tron beam and move five units to the
right and five units up." You can then

The Key Box

Extended Color Basic
Color Computer
16K RAM

80 Micro, Anniversary 1983 • 469



Ll$lirlg I ('OriliriUM

Program Listing 2

19 RR$="BM+l,!ilu6R3FlDlGlL2RlDlF2BR3"
2!il SS$="BM+l,-lFlR2ElH4ElR2FlBD5BR3"
21 TT$="BM+3,!ilu6L3R6BR2BD6"
22 oo$="BI1+1, -6D5FIR2ElU5BD6BR3"
23 VV$="BM+l,-6D4F2E2U4,!3D6BR3"
24 \.rw$="BM+l, -6D6RIE2UlDIF2RIU6D6BR3"
25 XX$="BM+l,!ilUlE4UlBL4DlF4DlBR3"
26 YY$="BM+l,-6DlF2D3U3E2UlBD6BR2"
27 ZZ$="BM+l,-6R4DlG4DlR4BR3"
28 BK$="BM+l,!ilBR7"
29 Pr$="BM+2,!ilRIBR2"
3!il NR$(1)="BM+2,-4E2D6BR4"
31 NR$(2)="BM+l,-5ElR2FlDlLlG3DlR4BR3"
32 NR$(3)="BM+l,-lFlR2ElUlHlElUlHlL2GlBD5BR7"
33 NR$(4)="BM+4,!ilu6LIG2DIR5BD3BR3"
34 NR$(5)="BM+l,-lFlR2ElUlHlL3U3R5BR3BD6"
35 NR$(6)="BM+5,-6L3GID4FlR2EIUIHIL2BR6BD3"
36 NR$(7)="BM+l,-6R5D2G4BR7"
37 NR$(8)="BM+l,-lUlElR2ElUlHlL2GlDlFlR2FlDlGlL2BR6"
38 NR$(9)="BM+l,!ilR3ElU4HlL2GlDlFlH2BD3BR4"
39 NR$(!il)="BM+6,-lU4HIL2GID4FIR2BR4"
4!il MI$="BM+2,-3R3BD3BR2"

l!il!il PMODE 4,1: PCLS: SCREEN 1,1
l!il5 LINE (128,!il)-(128,191),PSET
ll!il LINE (!il,96)-(255,96),PSET
115 FOR p=8 TO 248 STEP 6!il
12!il LINE (P,94)-(P,98),PSET
125 NEXT
13!il FOR p=46 TO 146 STEP 25
135 LINE (126,p)-(13!il,P),PSET
14!il NEXT
141 DRAW "BM4,8;XTT$;XRR$;XII$;XGG$;XOO$;XNN$;XOO$;

XMM$;XEE$;XTT$;XRR$;XII$;XCC$;"
142 DRAW "BM5,2!il;XFF$;XUU$;XNN$;XCC$;XTT$;XII$;

XOO$;XNN$;XSS$;"
15!il FOR x=-18!il TO 18!il STEP 5
155 TH=X/57.3: XS=128+.67*X
16!il Fl=5!il*SIN(TH)
165 F2=5!il*COS(TH)
17!il PSET(XS,96-Fl,1)
175 PSET(XS,96-F2,l)
18!il NEXT
185 DRAW "BMl88,44;xSS$;XII$;XNN$;XEE$;"
19!il DRAW "BMl88,154;xcc$;XOO$;XSS$;XII$;XNN$;XEE$;"
195 DRAW "BMl74,1!il6;XNR$(9);XNR$(!il);"
2Ql!il DRAW "BM228,1!il6;XNR$(l);XNR$(8);XNR$(!il);"
2!il5 DRAW "BM2,1!il6;XMI$;XNR$(1);XNR$(8);XNR$(!il);"
21!il DRAW "BM62,lQl6;XMI$;XNR$(9);XNR$(!il);"
215 DRAW "BM1l6,49;XNR$(1);"
22!il DRAW "BMll!il,149;XMI$;XNR$(l);"
225 GOTO 225

draw a character. In the context of
these statements, L, R, U, and Dare
commands for left, right, up, and
down, while E, F, G, and H denote 45
degree motions to the northeast, south
east, and so on. Character definitions
end with blanked-out motions like
BR6, "blank'and move six units to the
right," to set you up to specify the next
character in a string.

You can call the characters anything
you please. I denoted the letters as
AA$ and so on in order to reserve one
letter string variable names like A$ for
general use in my programs. I also in
cluded a callable blank BK$, a decimal
point PT$, and a hyphen MI$. I de
fined the numerals as elements of a 10
element string variable array NR$(I) to
call them out to construct numeric la
bels computed within a program rather
than being specified at the beginning.

Applications

Unlike data statements, these char
acter definitions must appear in a pro
gram before the statements in which
they are called. For that reason, I gave
the definitions low statement numbers
(2-40). If your application requires a
large amount of memory for extra vid
eo pages, use line 1 to avoid wiping out
any of the character definitions. Set up
the high-resolution PMODE 4 when
you begin plotting.

Program Listing 2 is an application in
which the positions and definitions of
the alphanumerics are known at the
outset and can be specified by the pro
grammer. It plots the sine and cosine
functions over one cycle, with a label
for each curve, a title for the whole dis
play, and values for a few major points
on each axis. Line 100 sets the high
resolution mode, lines 105-140 draw the
axes and tic marks, and lines 141-142
write the title Trigonometric Functions
in the upper left corner of the screen.
The execute action option strings to
gether individual graphics symbols by
prefixing their names with X and post
fixing with a semicolon. Lines 150-180
perform the actual computations and
function plotting (by the slow PSET
process in this case). The rest of the pro
gram labels the curves and puts numer
ical vaiues on the tic marks.

The full syntax of the Draw com
mand permits rotating a predefined set
of operations in 9O-degree increments.
In particular, prefixing A3 as in
DRAW "A3BM ..... results in a char
acter string written vertically upward.
You might want to label the vertical
axis of a graph this way if you don't
wanI to cock your head 90 degrees to

BASIC Statements of Program Listing 1

2 )
)
)

4!il )
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Program Lisring 3

BASIC Statements of Program Listing 1

f3]EDICAl
rnATA"'~""__________-======~_---=,98

2 )
)
)

40 )

DOCTORS ~ECORD SYSTEM
The only microcomputer software that offers:
* SOAP visits with Problem!Medication lists
* Free Form Data Base and Electronic Mail
* Personalized Schedules

And ofcourse. . . Versatility ...
• Individual and batch patient billing • Fully integrated system
• Insurance bi/ling • One to [j"ve doctors
• Full transaction Jogs • Versions [or most microcomputers
• Management reports • Physician written
• Extensive search capability
• Aged receivables
• Patient recall

Get outfrom under
the Paperwork!

45 CLS: PRINT "CALCULATE & HI-RES PRINT": PRINT
50 INPUT "NUMERATOR";N
55 PRINT: INPUT "DENomNATOR";D
60 Q=N/D
65 N$=STR$(Q)
70 L=LEN(N$)
75 DIM BF(L)
80 FOR 1=1 TO L
85 A=ASC(MID$(N$,I,l))
90 IF A<> 46 THEN BF(I)=VAL(MID$(N$,I,l)) ELSE BF(I)~46

95 NEXT
100 PMODE 4,1: PCLS: SCREEN 1,1
105 DRAW "BM0,100"
110 IF BF(1)=0 THEN 120
115 DRAI{ "XNR$(BF(l));"
120 POR 1=2 TO L
125 IF BF( I )=46 THEN DRAW "XPT$;" ELSE 135
130 DOTO 140
135 DRAW "Xl'lR$(BF(I));"
140 NEXT
145 DOTO 145

the left in order to read it! If you use
this option, remove it with a prefixed
AD for the next character string that
you want to read normally.

If you don't know at the outset what
the scale of a graphical axis will be,
how can you plot the values calculated
within the program? Program Listing 3
demonstrates a fairly simple approach,
using the string-variable array. This
program calculates the ratio of two
numbers entered from the keyboard
and displays the quotient in high-reso
lution mode. Line 65 converts the quo
tient, Q, to a string and establishes a
buffer array BF(I). The elements of
BF(I) are the digits of Q. If a particular
digit is a decimal point (ASCI! code
46), however, then the value 46 is
stored in the corresponding element of
BF(I) by lines 80-95. Line 100 shifts
the display from the low-resolution
Color Basic mode in which you entered
the numerator and denominator to
high-resolution for the output. A start
ing position 100 units down the left
side of the display is established, any
leading zero suppressed (line 110), and
the elements of BF(I) interrogated one
at a time. A value of 46 for any element
draws the decimal point; any other
value, 0-9, calls up the corresponding
high-resolution graphics character. A
simplified form of the Draw command
concatenates strings with a For ... Next
loop: DRAW "XNR$ (BF(I));" where
you enter only the closing semicolon
after you supply an originating posi
tion for the string, as in line 105.

Writers of game programs can apply
this technique of dissection and recon
struction of numerical strings to alpha
betic characters if there is reason to
compute alphabetic outpu's based on
the course of action.

Modifications

You can experiment with the charac
ter set defined in Listing I and invent
your own sets, tailored to your own in
terests. You can add lowercase letters,
Greek letters, and other mathematical
symbols. You can add electronic sym
bols and the common representations
of digital logic elements. You might
write a Color Computer program to
convert a logical expression into a
block diagram for electronic realiza
tion. Memory usage will limit the
imagination you can exercise; for the
record, the character set definitions of
Listing 1 occupy about 1,700 bytes.•

Seal! Norman can he reached af 8
Dori.\ Road, Framingham, MA 0/70/.

16766 Bernardo Center Dr., Suite HI-A, San Diego, CA 92128
(714) 487-2700
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UTILITY

Teach Your Computer to Talk
by Richard Seymour

W hat wiU your Color Computer's first words be?
Here's a step-by-step method in Assembly
language to get you and your CC speaking.

The joy of hearing your computer's
first words is second only to that of see
ing your first program write something
intelligent on the terminal.

I will describe a program I use on my
Color Computer, but you can adapt
the method to any computer. The com
puter converts a short amount of

The Key Box

Color Computer
Color Basic
Extended Color Basic
16K RAM
Casselle recorder

speech into a stream of numbers. This
is called digitization. When you replay
these numbers they recreate sound
close to the original. Once you have
recorded the original sound in the com
puter's memory, you can manipulate it
for analysis, special effects or to
minimize the space required.

The Color Computer contains the
hardware necessary for the conversion
method I chose. Radio Shack's Skiing
game cartridge saying "Get ready. get
set" suggested this approach. I will
also describe the computer's other
digitization possibilities.

Theory

Any sound fed into a microphone
consists of a complex electrical signal.

Figure 1 shows an example of such a
signal. Classical digitizing methods
slice this signal into equal time inter
vals (Fig. Ib). At the end of each slice
the voltage of the signal is measured
and stored. The sound is recreated by
reproducing those levels at the same
intervals.

Two factors affect the sound qual
ity. The first is how well the system can
reproduce the tones (frequencies) in
the original sound. This is called fre
quency response. Generally, you can
reproduce the original frequencies to
any desired accuracy by adjusting the
time interval. Shorter intervals give
beller reproduction (see Figs. Ie and
ld). A rule of thumb is that you must
measure twice as fast as the highest fre
quency you want to reproduce. Short
time slices require recording more
measurements.

The second factor is the resolution
of the signal's voltage level (amplitude
or volume). In a digital system the
number of steps available between the
lowest and highest voltages measured
or reproduced describe the voltage

of
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Figure Ib
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level. This is normally expressed by the
number of data bits required for that
number of levels. Therefore, a 6-bit
system can provide 64 volume levels.
This same number describes the hard
ware that converts the voltage to a
number. Such hardware is called an
analog-to-digital converter (ADC) for
creating numbers, or a digital-to
analog converter (DAC) for recreating
voltages.

The Color Computer's two ways of
analyzing incoming voltages are based
on the same principle-comparison to
an internal reference voltage. One
serves the cassette tape input. and com-

pares the signal to zero volts, The other
compares joystick input to the output
of a 6-bit (64-level) DAC directed by
the computer. The computer performs
the AID function by trying different
voltages until it finds the closest match
to the input voltage.

Why are there two ways? Radio
Shack records information on cassette
with two distinct tones, This allows
recovery by simply measuring the time
between the zero-crossings of the
recorder's signal. Binary zeros are
marked by crossings spaced twice as
far apart as binary ones. This is done
very quickly, The 6-bit method, which

provides much more information
about the input signal, requires more
time to measure. When digitizing a
rapidly changing signal such as voice or
music, that time sets the upper limit on
which frequencies can be reliably
detected.

My hardware for this project in
cluded a 16K Extended Color Basic
Color Computer, a 1967 GE Porta
Color tv and a $25 GE cassette re
corder. Just as a $1,000 stereo receiver
would be wasted on $25 speakers, the
quality of the audio path available did
not inspire me to attempt ultra high
fidelity. I also wanted fast reward for
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d~ • Enclosures
..cO~ and power supplies

d~' with or without drives
~v 0 Low minimum orders 0 At

,S'(. tractive quantity pricingoDurable,
Q\ textured, color-compatible finish

c:. • looks great on your display counter!
G~"";1 0 Fully engineered product-high reliabil-

....\,If' ity design 0 All standard configurations, plus:<\t.r Canon 2/3 height, TEAC V2 height, mini- Winches·
V ter and Tandon 8" '/2 height 0 Retail customers:

send us the name of your local dealer

.-See List of Advertisers on Page 563

Ann Arbor Precision
7536 Jackson Road
Ann Arbor, MI 48103
Order Desk: 9-5 EST
(313)426-5477 Mon-Thu

~w
ItPrecision-Since 1977"
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my efforts. So I chose to duplicate the
cassette tape's input method for its
programming simplicity.

Since I was only recording the dura
tion between zero crossings, I decided
first to simply send on/off signals back
out to the tv set. The computer's
single-bit sound system did not work
reliably. The 6-bit D/A did work, so I
just hit it with a zero or 24 value. Other
experiments showed that the absolute
values did not matter-only the dif
ference between them. Therefore, the
value 24 minus zero sets the volume
heard over the speaker. The same
result is produced with 30 and 54. I
chose 24 by running a joystick
controlled noise program until I found
an acceptable value. 1 encourage you
to experiment with these values. Re
member to multiply the value you
choose by four (shift up 2 bits) to
match it to the pins the Color Comput
er uses for the DAC's input.

Fig. 2 shows the liberties my con
version scheme wreaks upon a sample
signal. The original signal (2a)
becomes the time blocks (2b) which the
computer-la-speaker rounds off to 2e.

Because I use cassette input, I found
it easiest to pre-record sample speech. I
can exactly reproduce experiments in
memory-reduction techniques. Most
cassette recorders pass what the micro
phone hears through the earphone
connector while recording, so I use the
recorder's microphone to speak di
rectly to the computer. Unplug the
computer-to-cassette line from the
microphone or auxiliary jack. Leave
the earphone line connected. Set the
recorder to record and speak into the
microphone. You get better quality
sound if you use a separate micro-

phone; the one in the recorder picks up
a lot of motor noise. The system con
sists of the tape recorder playing into
the normal cassette input, with the re
produced sound playing back through
the television speaker.

The program includes three sections:
Record, Playback and Basic (which
places the other two into memory and
interacts with the operator).

Type in the program in Program
Listing I. You may delete all com
ments in lowercase to save typing. Pro
gram Listing 2 is the same program in
regular Basic without comments. Pro
gram Listing 3 is an Assembly-lan
guage listing for the data statements of
the Basic programs.

Bookkeeping

For Extended Basic, 1 put the re
corded numbers into the graphic screen
area. I watch the data as it comes in
and receive a fascinating view of the ef
fect of pauses and noise on the amount
of memory used. For regular Basic, 1
put the storage above the Basic code,
behind the cleared area. I put the
machine-language part at the top of
memory, using Basic's Clear statement
to avoid stepping on it with other parts
of the program.

One second of speech takes about
2K bytes of memory. Use that number
to plan how much memory you want to
give to speech storage. I put the table
addresses in separate Basic lines to
make them easier to find and change.

Recording

The Recording section of the pro
gram has four sections. Initialization
sets the computer's registers. The
"loop while above zero" section times

the pOSltlve half of the signals. The
"loop while below zero" section times
the negative half of every wave. The
fourth section checks to see that the
program has not run out of storage
space.

The Color Computer's heart is a
Motorola 6809. It has a variety of in
ternal memories (registers) that you
can use to count items or point to other
memory locations or both. In this case,
I tell the control register to ignore any
other disturbances from the outside
world (interrupts). This is necessary
since I am trying to get accurate timing
information by counting the number
of times a loop is executed. It would
not do to have the computer off some
where else while my tape played on.

The Color Computer presents the
status (zero or one) of the tape input
detector as the bottom bit (least signifi
cant) of memory location 65312
(FF20). 1load the U register with FF20.
1 load the A register with a one, which 1
will compare against the status bit to
see if it is on or off. Then 1 load the X
register with the starting address of the
number storage area. That completes
the initialization section.

The program then drops into the
"watch while high" section. First it
clears the B register, which will serve as
the loop counter. Then it adds one to
the B register and tests the status bit at
FF20. If the bit is still on, the program
loops back to the add-one-to-B register
instruction. Once the status bit
becomes zero, the program falls past
the branch-if-not-equal instruction.
There it stores the B register count at
the address in the X register. That same
instruction adds one to the X register,
pointing it to the next table location.

1 'TALK for Extenoeo Color Basic
2 ' (c) Richaro Seymou( aug 1981
5 ' reserve memo(y ana set up ent(y aoo(esses fo( machine language
HI CLEAR 200,16200 : MOTOR ON : AUDIO ON : Rl':C·16200 : PLY-16231
15' tell extended basic about them, copy the data to the area
20 DEFUSR0~REC : DEFUSR1~PLY : LOC~REC : COSUB 9900
25' tell people how to play
30 PRINT"HOLD RIGHT 'FIRE' BUTTON"
35 PRINT" TO RECORD ANOTHER PIECE"
40 PRINT"HOLD 'BREAK' TO EXIT PROGRAM"
45' turn on the sound "no wait fo( " "return"
50 AUDIO ON : INPUT "HIT RETlJRN TO START CONVERSION" lA$
55' go to high resolution graphics and select a gr"phics display
60 PMQDE 4,1 : SCREEN 1,1
65' perform the "record" subroutine
70 AUDIO ON A-USRll(ll)
75' a moment of silence, please
80 J:'OR 1"1 TO 21111 : NEXT I
85' "Go ahead, Sam, Play it,"
911 A-USR1(0l
95' look fo( a struck key or joystick button, rerecord if seen
1011 IF (PEEK(&HFPIl0) AND 1) .. 0 THEN 50
1115' just play it again if no buttons we(e pushed
110 GOTO 811
115 '
91100' Record portion of progrilll1
90115 DATA lA, 50, CE, FF, 20, 8E
90119 't"ble start ado(ess follows
90111 DATA 06, 011

~:~~ ~AT~e~~,1~1~ ~~~r~~,a1576~2? 26, FIJ, E7, 811
9025' next line starts at 16218
9030 DATA SF, 5C, AS, C4, 27, FB, E7, 80, 8C

90)4 'table end add(ess follows
91135 DATA 10, FC
9040 DATA 25, EB
9045' Play starts he(e (16231)
9050 DATA lA, 511, CE, FF, 211, 6F, 43
9055' next line starts at 16238
9060 DATA ec, F8, 3e, A7, 42, E7, 43, CC, B4, 35, A7, 50, £7, 5F
9065' next line st"rts at 16252
9069 'table start address follows
9070 DATA 8E, il6, 00
9075' next line starts at 16255
9079 'next 6il"volume
9il80 DATA 86, 60
9il85 , next line starts at 16257
90911 DATA E6, 811, A7, C4, SA, 26, FB, 4F, £6, 80
91195' next line starts at 16267
91011 DATA A7, C4, SA, 26, FB, 8e
91114 'table end adoress follows
91115 DATA 10, FC
91111' next line sta(ts at 16275
9115 DATA 25, EA
91211' next line sta(ts "t 16277
9125 DATA 39 :' END of subroutine
99011 DATA lilllil : ' flag for end of transfe(
9905' (ead value, conve(t to variable
9910 READ A$ : A-VAL{~&H"+A$)

9915' we'(e finished if it's over 255 (PP hex)
99211 IP A>255 THEN RETlJRN
9925' otherwise, put it into memory, increment Loe, and get another
9930 POKE LOC,A : LOC-WC+l : COTO 9910
9998 '
9999 END: ' of everything

Program Listing /. Extended Basic Version
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Next the program drops into the
"watch while low" section. This is just
like the "while high" section, except it
loops while the bit is zero. Once the bit
goes non-zero again, the program
moves to another "store B at Xl> in
struction. After that the program
checks that X has not risen to the top
end of memory space reserved for
storage. If X is still below that limit,
the program branches back up to the
"while high" loop. If X reaches its
limit, the program moves from the
check section into the Playback pro
gram. You could provide an immedi
ate Return here, if you do not want an
instant replay.

Playback

You can enter the Playback program
directly from Basic, so start by re
initializing any registers you need.
Again, the U register points to the
hardware control locations in memory.
Clear the hardware register controlling
the sound source selection to provide
access to its direction contfol register.
Then set this to guarantee your choice
of the 6-bit DAC. Reset the control
register to its normal slate, with the
sound output enabled. Setting FFID
and FFI F selects the path from the

DAC to tv speaker. Finally, the X
register points to the beginning of the
sound table.

As the first step of the "send high
value" loop, the A register is set with
the volume level selected. This is only
done at the start of a "send high" sec
tion, not within the fast inner loop.

Then the program loads the B reg
ister with the recorded loop count
fetched from the table (pointed to by the
X register, which is incremented after
the fetch). The A volume value is sent
to the DAC, located at FF20. Subtract
one from the B register count. If it has
not reached zero, branch back to the
send A instruction. When it does reach
zero, we proceed to the "send low"
section.

As a first step, clear the volume (A)
register to zero. Then fill B with the
next count from the table. Send A to
FF20, decrement B, and check for
zero. Loop to the local send A instruc
tion until B goes to zero. Then check
that the X register is still within the ta
ble's limits. If it is, branch back up to
stan the "send high" section again.
When X reaches or exceeds its limit,
the program returns to Basic.

All of the innermost loops in record
and playback take exactly the same

time-nine 6809 cycles, or a little more
than 11 microseconds in the Color
Computer.

Basic

The Extended Basic program re
serves the memory above 16200 for use
by the machine-language code. I turn
on the tape recorder's motor; the tape
to-speaker sound path allows me to
hear the tape before I start the conver
sion. I set the starting addresses of the
record and playback routines into Ex
tended Basic's user-function table.
Regular Basic and Extended Basic are
incompatible here. In regular Basic,
you POKE the starting address of the
single USR function to locations 275
and 276 (decimal). Extended Basic
does not allow that. Extended Basic re
quires the DEFUSRO = ADDRESS
convention. A scratch variable LOC
points to the location to receive the
next byte of machine-language code. I
then go to the move-machine-language
subroutine.

Lines 9900-9930 read string data
values as hexadecimal values, and
POKE them into the assigned area. Us
ing hexadecimal data values allows
direct use of Motorola's hex reference
cards. It works by converting all strings

TRS-SO Model I is alive and well at the Micromint.
We still have the expansion interfaces you need!

Disk-80
Expansion Interface Comm-80

MICROMINT INC.
917 Midway
Woodmere, N.Y. 11598

To Order: Call Toll Free: 1-800-645-3479
(In N.Y. State Call: 1·516·374·6793)
For Information Call: 1-516·374·6793

...... 117

. $150.00

TRS·80 is a trademarK of Tandy Corp.

As featured in Ciarcia's Circuit Cellar
Byte Magazine, May and June 1980

The COMM·BO is the only interface you
need to turn your TAS-BO Modell into a
time sharing terminal with provisions for a
printer. The COMM-BO combines the most
used features of the AS expansion inter
face in a low cost unit containing a built-in
AS-232-C interface, a full B·bit paraliei port
and a 40 pin bus connector for future
expanstion. Terminal software is included
at no extra cost.

• RS·232·C Serial output port (50-19200 baUd)
with standard DB25 connector

• Centronics compatible parallel printer port (34
pin)

• 40 pin card edge connector for bus expansion
• Connects directly to CRT terminals, modems,

printers. other computers
• Includes case. power supply & interconnecting

cable

CM01 COMM·80 Serial/Parallel
I/O Interface A&T

Dealer Inquires Invited
N.Y. State residents please add appropriate sales tax

The Disk-BO Expansion Interface is the
perfect peripheral for converting your TRS-BO
Modell into a professional computer system.
The Disk-BO controls up to four 35 to 77 track
mini·disk drives, and contains a hardware data
separator which substantially increases the
reliability of data transfers. Attaches to the
CPU/Keyboard connector and comes complete
with mini·disk controller, 32K expansion
memory. power supply, optional Centronics
compatible printer port, real time clock and
buffered bus expansion connector.

"Reviewing Disk-80 is almost incongruous,
because any comments can be summarized
with the sentence. "It works." Dennis Bathory
Kitsz, 80 Microcomputing. March 1982.

All Interfaces are Radio Shack hardware and
software compatible and carry a 60 day war
rantee inclUding parts and labor
All unllS Include user's manual, p:lwer sup
ply & auxiliary IRS-BUS connector for future
expanSion

As featured in Ciarcia's Circuit Cellar
Byte Magazine, March 1981

Reviewed in March '82 "80 Microcomputing"

DSK01 Disk-BO Expansion Inter1ace
with 32k RAM A & T $330.00

DSK02 Disk-BO Expanslion Interface
with 32k RAM & Printer Port
A & T 380.00

DSK03 Disk·aO Complete Kit with
32k RAM & Printer Port 275.00

DSK04 Disk·BO Bare Printed
CirCUit Board 46.00

DSK05 Printer/Power Supply
Circuit Board. 16.00
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Program Listing 2. Regular Basic Version

l' TALK for Color Computer Regular Basic
2' (c) Richard Seymour aug 1981
10 CLEAR 200,8192 : MOTOR ON : AUDIO ON : REC-16200
20 RI-INT( REC/256 ) : R2= REC - Rl*256 : PLY=R2 + 31
30 PRINT"HOLD THE RIGHT' FIRE' BUTTON" :PRINT" TO RECORD ANOTHER SECTION"
40 PRINT"HOLD THE LEFT 'FIRE' BUTTON": PRINT" TO EXIT THE PROGRAM"
50 POKE 275,Rl : POKE 276,R2 : LQC-REC : GOSUB 9900
60 GOSUB 300 : AUDIO ON : INPUT "HIT RETURN TO START CONVERSION" ;A$
70 GOSUB 200 : ' start graphics
80 POKE 276,R2 : A-USR(O)
90 FOR I-I TO 200 : NEXT I
100 POKE 276,PLY : A=USR(O)
110 A=PEEK(65280) : IF (A AND 1)-0 THEN 60
120 IF (A AND 2)=0 THEN GOSUB 300 END
130 GO TO 90
200 POKE 65314,249 : POKE 65475,1 : POKE 65477,1 : POKE 65480,1 : POKE 65487,1
210 RETURN
300 POKE 65314,0 : POKE 65474,1 : POKE 65476,1 : POKE 65481,1 : POKE 65486,1
310 RETURN
9000 DATA 26, 80, 206, 255, 32, 142
9005 'table start address follows
9010 DATA 32,0
9020 DATA 134, 1, 95, 92, 165, 196, 38, 251, 231, 128
9030 DATA 95, 92, 165, 196, 39, 251, 231, 128, 140
9035 'table end address follows
9040 DATA 55,252
9050 DATA 37, 235, 26, 80, 206, 255
9060 DATA 32, Ill, 67, 204, 249, 60, 167
9070 DATA 66, 231, 67, 204, 180, 53, 167
9080 DATA 93, 231, 95, 142
9085 ' table start address follows
9090 DATA 32, 0
9095 ' the next 96 is the volume
9100 DATA 134, 96
9IlO DATA 230, 128, 167, 196, 90, 38, 251
9120 DATA 79, 230, 128, 167, 196, 90, 38, 251, 140
9125 'table end address follows
9130 DATA 55, 252
9140 DATA 37, 234
9150 DATA 57
9900 DATA 1000 : ' flag to stop transfer
9910 READ A
9920 IF A>255 THEN RETURN
9930 POKE LOC,A : LOC=LOC+l : GOTO 9910
9999 END

(such as A9) to the hexadecimal con
stant form (&HA9) recognized by Ex
tended Basic. This form handled by the
VAL function generates the decimal
value handed over by POKE. Tem
porary variable A detects the end of the
table. This also catches many missed
comma typing errors in the data list.
When the over-255 value planted in
9900 is detected, the machine-language
load is stopped, and control returns to
the main program section.

The regular Basic version of the pro
gram has the same data except for
the table addresses. For simplicity, I
present the data as decimal numbers.

Now we turn on the tape-to-tv path
again, because we can enter statement
50 from below as well (that's line 60 in
regular Basic). The programs pause for
keyboard input. In Extended Basic the
computer automatically goes to Text
mode when it hits the Input command.
For regular Basic I force the video sys
tem back into line with the GOSUB
300 section.

The input statement allows final
positioning of the source tape before
starting digitization. When you hit
return the computer flips to maximum
graphics mode to show 6K bytes on the
screen. GOSUB 200 in regular Basic
does this. Then the Record routine
starts.

As the recording progresses, you
will see short horizontal lines and rows
of dots written or modified on the
graphics screen. Each group of eight
dots represents one byte of the table.
They group into 32 columns. The right
most bit of each column is the one bit of
that count byte. A tone of short counts
(or tape hiss) tends to form vertical
lines along their zone's right edge. You
will see the bytes change as a ripple
across each of the 192 lines, from left
to right, from top to bottom. When the
ripple hits the bottom, the recording
section stops, and Playback begins.
The computer speaks!

After one pass through Playback,
control returns to Basic. At this point I
use a loop to cause a slight silent delay,
and then enter the Playback routine
directly. The computer speaks again!

I then check the fire button on the
right joystick. This check can also be
satisfied by holding down any key be
tween A and G. If the key (or button) is
not hit, I repeat the Playback loop. If
the key (or button) is down, I go back
for another Record session.

To stop the program, Extended Ba
sic responds to the break key. Regular
Basic needs to be told how to restore
the text screen, so the program checks
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for the left joystick fire button, too. If
that button is pushed, GOSUB 300 re
sets the screen before the program
stops. If you break out of the program,
you may type GOSUB 300 (even if you
can't see it) to get the text screen back.
The alternative is to push the reset
button.
More and Belter

What next? I have tried to lower
storage requirements by increasing the
loop times. This means each count in
the table covers a wider time slice.
Higher frequencies will not be seen.
Since higher frequencies make lots of
table entries in a short time, this trick
saves a good deal of memory. I added
sections to scan through the data and
show graphs of how many entries
(channels) contain which counts. This
is a rough form of spectrum analyzer.

I have also explored removing or re
placing ranges of table entries. If I re
place all entries below 16 with one, the
speech becomes garbage. But if I re
place those same entries with random
numbers between one and 16, the
speech is almost unchanged.

Loss of the high frequencies affects
some words before others. For exam
ple, "cold mysterious," when robbed
of its high frequencies by cutting
below 16 or by loop-lengthening,
becomes "cold whoosh." Perhaps you
could generate a chart of low-fre
quency words (like "word") that can
be stored efficiently. If the original
sound is loud and full of low frequen
cies, the 6K region can hold more than
10 seconds of speech. Loudness keeps
the smaller-level high frequencies from
making zero crossings. The low fre
quencies make each table byte take
longer. If you are now recording 500
cycle tones instead of I,ooo-<oycle tones,
each byte holds the loop for twice as
long. By having that repeated 6,000
times, the total time spent by the re
cord/playback is more than doubled.

Another obvious step is to improve
the volume resolution by using the
A/D ability of the computer. This need
not be done to the full 6-bit resolution
if time is a problem. You can reach the
proportional input through either of
the joystick inputs.



Another area to explore is shaping
the output to something smoother than
on/off. You can do this by dividing the
loop count into quarters. Then send a
12 for the first quarter, 24 for the mid
dle two quarters, and finish with 12 for
the last quarter. This would produce
the wave in Fig. 3a. By shifting to 16
and 24 for the on cycle, and eight and
zero for the off cycle, you should get
even smoother sound.

The Color Computer uses a similar
technique for the waveform it sends to

the cassette tape, but it reads values
from a table stepped through at a con
stant rate. To achieve the higher fre
quency it uses every other value from
the table. That table can be found
starting at location A85C (decimal
431(0) in the regular Basic ROM.

Other Computers

This method requires a single input
bit driven by your sound source. Like
the Color Computer, you can use the
cassette inputs of other computers to

do this. If you can drive a peripheral
input adapter (PIA) pin from a sound
source, you could use it. You cannot
connect a normal digital integrated cir
cuit to an alternating signal. When the
signal drops below - 0.5 volts, it
would damage the chip.•

Richard Seymour (Univ. of Wash
ington, Nuclear Physics Lab, GL-IO,
Seal/Ie, WA 98195) has been doing
hardware and saftware development
and management for 15 years.

TALK Assembly language routine
16236 6F 43 CLR 3,U : clear FF23 register

Loo H" Source Comments
16238 CC F83C LOO "F83C ; pattern for S·bi! soundce, Cod' Cod.
16241 A742 STA 2,U ; sel the direction register

16200 1A 50 RECORD: ORce "" block FIRQ and IAQ Interrupts 16243 E743 STB 3,U ; sel sound out enable
16202 CE FF 20 LOU #FF20 address of cassette input lIag 16245 CC 84 35 LOO '8435 ; pattern lor sound path
16205 8E 00 00 LOX 0J600 table starting address 16248 A7S0 STA -3.U ; set the analog switch
16208 86 01 LOA '(ll 009 bit lor cassella lIag 16250 E7 SF STB -l,U ; at FFlD and FF1F
16210 SF HIGH: CUlB start loopcounl al zero 16252 BE 06 00 LOX 0J600 ; beginning of table
16211 5C HLOOP; INCB count the loop 16255 S6 60 HIOUT: LOA "" ; volume value (times 4)
16212 A5C4 BITA ,U check 1 bit at FF20 16257 E6 eo LOB X+ ; get next loop count
16214 26 FB BNE HL.OOP loop il on 16259 A7 C4 HIL.OOP: STA ,U ; tum on DlA
16216 E780 STB X+ put count in table 16261 SA DECB ; downcount B register
16218 5F CLAB reset count to lero 16262 26 FB BNE HILOOP ; until zero
16219 50 LOW: INCB count this loop 16264 4F CUlA ; zero volume
16220 A5C4 BIIA ,U check the cassette bit 16265 £680 LOB X+ ; next table entry
16222 27 FB BEQ LOW loop while all 16267 A7 C4 L.OLOOP: $TA ,U ; tum off DiA
16224 E780 STB X+ put count in table 16269 SA DECB ; down we go
16226 8C 1DFC CMPX #1DFC table end address 16270 26 FB BNE L.OL.OOP ; until run 10 zero
16229 25 EB BLO HIGH keep recording if ok 16272 8C1DFC CMPX 1t1DFC ; at lop 01 table yel?
16231 lA50 PlAY: ORCC "" block FIRQ and IRQ 16275 25 EA BLO HIOUT ; if nol, do more
16233 CE FF 20 LOU #FF20 address or DlA output 162n 39 RTS : otherwise, return 10 Basic

Program Listing 3. Assembly Language Routine

EPSON PRINTERS

COOSOL COMPUTER PROOUCTS
HAYES SMART

MODEM /I CHRONOGRAPH SANYO COMPUTER

• EPSON MX70 S288 • HAYES SMARTMODEM (300 BAUD) . S229 • SANYO MBC·l 000 $1599
• EPSON MX80 FIT GRAFTRAX PLUS CALL • HAYES SMART MODEM (300 & 1200 BAUD) $595 • SANYO MBC-2000 . $2699
• EPSON MX100 GRAFTRAX PLUS. CALL • RS-232C COMPATIBLE • SAN YO MBC-3000 . S4999
OTHER PRINTERS • FULL and HALF-DUPLEX OPERATION

• SANYO ACCESSORIES & SOFTWARE CALLWITH BOTH
• NEC PC-8023A-C . CALL • TOUCH TONE and PULSE DIALOG OTHER COMPUTERS
• NEC 3550 CALL • AUTO-ANSWER/DIALIREPEAT
• NEC 351 O. 3515. 3530 . $1695 • CDMPLETEL YPROGRAMMABLE • AL lOS Computer Systems . CALL
• NEC 771 0,7715.7730. $2275 • BUILT·IN AUTO MONITOR • ADDS Computer Systems CALL
• NEC 7720. 7725 $2645 • STATUS AT AGLANCE • NEC PC-BOOlA. PC-B012A. PC-B031 A, and
• C.ITOH 8510AP CALL. B510ACD . CAll • DIRECT-CONNECT DESIGN JB-1201 (NEC SYSTEM) _ S2149
• C.ITOH 1541SP CALL. 1541SRE CALL • HAYES CHRONOGRAPH ......... $209 • NEC Othel CPU's and SoHware CALL
• C.ITOH FlO·40PU S1395 • F10-40RU S1395 • NOVATION AUTO-CAT AUTO ANS . S219 • DYNABYTE 5605-6-1 55999
• C.ITOH FlO-55PU SI795 • FIO·55RU S1795 • SIGNALMAN MARK 1 (300 BAUD) . S89 • DYNABYTE OTHER SYSTEMS CALL
• OKIDATA 82A CAll • 83A . CALL • U D.S 103 OALP (300 BAUD) . $175 • XEROX 820 SYSTEM w/5 114" DRIVES. $2499
• OKIOATA84A._ CALL • 82A TRACTOR S55 • U.D.S. 103 JLP (300 BAUD) S199 • XEROX 820 SYSTEM w/S" ORIVES S2995
• TALlYMT1602 MT1605. S1495 • U.O.S. 202 SLP (1200 BAUD) . S2<19 • SOFTWARE FOR THE ABOVE CAll
• TALlYMTI802 MTt805 SI795 TERMINALS• DIABLO 630 and 620 SERIES. CALL COOSOL SPECIAL DISCOUNTS
• OUME SPRINT 5 45/RO,KSR & 55/RO,KSR . CALL • TElEVIDE0910 5595, • 912 S705
• ANADEX ADX-9500-P, ADX-950t·P S1295 • TELEVIDEO 920 S750, • 950 . S959 APPLE SOFTWARE . CAll
• COMREXCR-l-S,CR-l·C,CR-l-0 CAll • ADOS Viewpoint AI, A2, A3, . $535 IBM SOFTWARE CALL
• SMITH-CORONA TP-l . CALL

...... 105
COOSOL. INC. P.O. BOX 743, ANAHEIM, CALIFORNIA 92B05·0743

PHON E 7 DAYS

AWE E K

Calif. 17141 545·2216
18001 854·8498
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GAME

Five Games for 4K
by James Wood

D
on't despair if your Color Computer has only
4K memory-here are Pong, Bingo, Simon, and
Hangman clones written to fit your system.

5 'ROCKET
10 'JAMES W. WOOD, 424 N. MISSOURI,ATWOOD, IL, 61913
213 CLS0:PRINT@0,"":PRINT@4,"HITS"i: PRINT@27,"SHOTS·o:PRINT@13 "R
OCKETS"; , ,
30 POKE1530,143:POKE1532,143
40 Z$=CHR$(128)+CHR$(128)+CHR$(128)+CHR$(128)+CHR$(128)
50 F$=CHR$(128)+CHR$(175)+CHR$(175)+CHR$(175)
60 H=H+l:PRINT@8,H;:E=RND(13)*32+32:PRINT@E,F$;
70 F=E
80 PRINT@E,F$;
90 E$=INKEY$
100 IFE$="P"THENV=V+l:PRINT@23,V;:GOT0120
110 E=E+l:IFE>P+28THEN200ELSE80
120 FORQ=507T035STEP-32
130 PRINT@Q,CHR$(255)i:PRINT@Q,CHRS(lZ8);
140 E=E+l:IFE>F+2BTHEN200
150 PRINT@E,F$;
160 IFQ=E+IORQ=E+20RQ=E+3THEN170ELSE180
170 W=W+l:PRINT@0,Wi:GOSUB210:FORTT=lT050:NEXTTT:GOT060
1813 NEXTQ
199 E=E+l:GOT080
2130 PRINT@E-l,Z$;:G0T060
210 FORWW:IT05:S0UNDI80,I:PRINT@Q-2,CHR$(RND(128)+127)+CHR$(RND(
128)+127)+CHR$(RND(128)+127)+CHR$(RND(128)+127)+CHR$(RND(128)+12
7);:NEXTI~:PRINT@Q-2,Z$;:RETURN

Program Listing J

Program Listing 2

5 'PONG
7 'JAMES W. WOOD, 424 N. MISSOURI, ATWOOD, IL, 61913
10 CLS:PRINT:PRINTTA8(13) npONGn:PRINT:PRINTnpLAYER ON LEFTn:PRIN
TOO USES UP ARROW AND DOWN ARROW":PRINT:PRINT"PLAYER ON RIGHT":P
RINT" RIGHT ARROW IS UP":PRINT" LEFT ARROW IS DOWN":FORTI:IT03
000:NEXTTI
20 XX:RND(9)-1
30 Q:l0:A=25:L=25:0220:CLS0
40 PRINT@66,LL; :PRINT@91,RR;
50 FORY=9T030:SET(0,Y,XX):SET(63,Y,XX) :NEXTY
60 C:l:K=I:PRINT@76,"PONG";
70 FORJ=20T025:SET(7,J,XX) :SET(56,J,XX) :NEXTJ
B0 FORX=lT062:SET(X,9,XX) :SET(X,30,XXl :NEXTX
90 Y:10:X=RND(40)+10
100 SET(X,Y,XX)
110 FORJ=IT02:NEXTJ:RESET(X,Y)
120 IFPEEK(344)=247THENGOSUB350
130 IFPEEK(343)=247THENGOSUB370
140 IFPEEK(341)=247THENGOSU8390
150 IFPEEK(342)=247THENGOSUB410
160 X=X+C
170 Y=Y+K

Listing} continues
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The 4K Color Computer is limited
by its small memory, but programs can
be developed for it. Here are five
games you can play on a 4K or larger
Color Computer.

Rocket displays the number of hits,
number of rockets, and number of
shots at the lOp of the screen. A rocket
(actually a rectangle) moves across the
screen at various heights. A base at the
lower right corner fires a missile when
you press the F key. When you hit the
rocket, a graphic explosion results.
Make up your own rules; find out how
many rockets you can hit with 10 shots
or how many of the first 20 rockets you
can hit. Adjus( the program to fit your
rules.

"Here are jive
games you can play

on a 4K or larger
Color Computer. "

Pong is similar to the tv pong games.
The paddles move continuously if you
keep the arrow keys pressed.

For Bingo, you will need markers
and bingo cards. The computer gener
ates bingo calls and graphically dis
plays them on a chart. Each number
appears on the screen as orange col
ored but turns red as subsequent num
bers are called, so you can easily find
the last call or check a winning card.

The Key Box

Color Computer
4KRAM
Color Basic or Extended Color Basic



Listing 2 continued

1813 IFY<313ANDY>9THEN2213
1913 IFX>58THEN31313
21313 IFX<6THEN2813
2113 IFPOINT(X,Y)THEN260
2213 IFX>58THEN31313
2313 IFX<5THEN2813
2413 IFPOINT(X,Y)THEN2713
250 GOTOll313
2613 SOUNDl1313,1:K=-K:GOT01713
2713 SOUND21313,1:C=-C:GOT01613
2813 SOUND213,5:RR=RR+l:PRINT@91,RRj:IFRR=15THEN3213
2913 GOT0913
31313 SOUND213,5:LL=LL+l:PR1NT@66,LL;:IFLL=15THEN3213
310 GOT0913
3213 PR1NT@485,"PLAY AGA1N":KI$=1NKEY$
330 B$=INKEY$:IFB$=""THEN3313
3413 1FB$="Y"THENRUNIELSE1FB$="N"THENENDELSE3313
3513 1FO<llTHENRETURN
360 RESET(56,L) :O=O-1:L=L-l:SET(56,O,XX) :RETURN
370 IFL>28THENRETURN
380 RESET(56,O) :O=O+1:L=L+l:SET(56,L,XX) : RETURN
3913 IFQ<llTHENRETURN
41313 RESET(7 ,A) :Q=Q-l:A=A-1:SET(7 ,Q,XX) :RETURN
4113 IFA>28THENRETURN
4213 RESET(7,Q) :Q=Q+l:A=A+1:SET(7,A,XX) : RETURN

5 'BINGO
7 'JAMES W. WOOD, 424 N. MISSOURI, ATWOOD, 1L, 61913
113 CLS:PRINT@21313,"BINGO":PR1NT:PRINT" PRESS <ENTER> FOR NEXT C
ALL.":PRINT:PRINT"PRESS <Z> IF READY FOR NEXT GAME"
213 PRINT@4213,"PRESS <ENTER> TO CONTINUE"
313 A$=INKEY$:IFA$=""THEN313
413 CLS13:PRINT@4,"B"j:PRINT@9,"I"j:PRINT@14,"N"j:PRINT@19,"G"j:PR
INT@24,"O"j
513 FORC=lT015:PRINT@32*C,Cj:PRINT@32*C+5,C+15j :PRINT@32*C+113,C+3
0;:PRINT@32*C+15,C+45;:PRINT@32*C+20,C+60j:NEXTC
613 FORC=35T0291STEP32:PRINT@C,CHR$(143)j:NEXTC
713 D1MB(75)
813 A=RND{75) :IFB(A)=lTHEN80
90 B(A)~l

11313 1FA<=15THENP=4+32*A:PRINT@P,CHR${255)j:GOTOI513
1113 IFA<=313THENP=9+32* (A-IS) :PRINT@P,CHR${255) j :GOTOI513
120 IFA(",45THENP=14+32*(A-30) :PRINT@P,CHR$(255};:GOT01513
130 IFA<"'613THENP"'19+32* (A-45) : PRINT@P,CHR$(255) j : GOT01513
140 P=24+32*(A-60) :PRINT@P,CHR$(255)j
1513 K$=INKEY$
1613 KK=KK+1:IFKK"'75THEN210
1713 A$",INKEY$:IFA$=""THEN1713
1813 IFA$="Z"THENRUNELSEIFASC(A$)=13THEN1913ELSE1713
190 PRINT@P,CHR$(191};
2130 GOT0813
2113 CLS:PR1NT@194,"YOU USED ALL THE SPACES!!!"

Program Listing 3

Program Listing 4

TRS-80 MODEL II
SCRIPSIT USERS

KEY WORD INDEX

(KWIX)

Alphabetically lists every KEY WORD from
the SCRIPSIT document(s) you select. Up
to 100 documents from multiple diskettes
may be indexed together.

KWIX uses a "Non-Key-Word" dictionary
file to eliminate common words, then
produces a sorted listing of KEY WORDS,
with document and page reference
numbers.

KWIX also has a "Key Word in Context"
capability. Key Words may be listed alone.
or centered in 80 or- 132 char<1Cters of
context.

KWJX is FAST and EASY TO USE. All disk
output files are "packed" to provide max
imum indexing capacity and speed.

Requires a 2-disk Model II and SCRIPSIT.

Complete documentation included
............ $40.00

TRS-80 MODEL II USERS
TRSDOS REVEALED!

TRSDOS 2.0 MEMORY MAP

Complete address/function map of
Model II TRSDOS (0000-27FF). Identi
fies system subroutines, tables and
status indicators. Many useful patches
included. $15.00

MOD II DISASSEMBLER

Produces an assembly language source
code listing, with LABELS and CROSS
REFERENCE, from any machine code
program in memory. ASCII data areas
translated, NOT listed as instructions!
Contains a "search" mode and many
other special features.

Requires a 1-disk ModellJ (64K)

TRS-80. TRSDOS drlU SCRIPSIT dfC rrducmdrh of T~rld~ Corp

Complete documentation included
............ $45.00

SPECIAL OFFER

Use the TRSDOS Memory Map, Dis
assembler, and your own ideas to
"customize" your operating system.
TRSDOS Map and Disassembler

$50.00

5 I REREPEAT
7 'JAMES W. WOOD, 424 N. MISSOURI, ATWOOD, IL, 61913
10 CLS
213 PRINT@2313,"REPEAT!!!":INPUT" HOW MANY CAN YOU REPEAT"iM
313 IFM>513THENPRINT"SORRY, I CAN ONLY GIVE F1FTY":PRINT@281,"

"j:GOT0213
40 IFM<ITHENPRINT"DON'T BE SILLY" j: PRINT@281," "i :GOT0213
45 PRINT@416," USE THE ARROWS TO REPEAT THE PATTERNS OF LIGHT
!!!!" ;
46 FORD=lT015e13:NEXTD
513 DIMQ(5e) :CLS13:FORB=lT04:FORA=lT05:A$(B)=A$(B)+CHR$(127+16*B):
NEXTA,B
613 FORW=lT0513:Q(W)=RND(4) :NEXTW
713 E=E+1: 1FE=M+1THENCLS0:FORI=1T0313:S0UNDRND(1513) +50,1:PR INT@RND
(500) ,A$(RND(4)}, ,NEXTI,GOT0250
813 FORF=lTOE:FORD=lTOl1313:NEXTD
913 CLS13:FORD=lTOl1313:NEXTD:ONQ(F)GOSUB21e,2213,2313,2413
11313 NEXTF:FORD=lTOl130:NEXTD:CLS13
lIe FORF=lTOE:Z=13:CLS13

Listing 4 continues

SKYLINE SOFTWARE
Suite 2411 South

3705 S. George Mason Dr.
Falls Church, Va. 22041

.... 279
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Rerepeat is an imitation of Simon.
Colored squares at the top, bottom,
and sides of the screen flash a pattern
that you must repeat using the up,
down, left, and right arrows. First re-

"Colored squares at
the top, bottom, and sides

of the screen
flash a pattern.. "

peat one square, then the same one
plus another, and so on. lfyou success
fully repeat the pattern, a wild graphics
display appears on the screen.

Hangman makes you guess the let
ters in a word in an attempt to save the
little man from the rope. You can
change the words in the data lines or
add more. Be sure to change the 72 in
line 70 to the total number of words in
your data lines.•

James Wood (424 N. Missouri, At
wood, IL 61913) is the coach jar a
high-school scholastic team.

ce®iIiI~~CE
~®[plU' \!IDfU~CE

PACKER Machine language program that edits all or part
ot your BasIc program to run faster. save memory, or
ease editing. The 5 options IOclude UNPACK-unpacks
multiple statement lines Into single statements
maintaining logic. Inserts spaces and renumbers hnes
SHORT-deletes unnecessary words. spaces, and REM
statements, PACK-packs lines IOtO maximum multiple
statement IlOes. Including all branches. MOVE-moves
hne or blocks of IlOes to any new location on program On
2 cassettes for 15K. 32K. & 48K
For TRS-80 Mod I or ill Level II or Disk Basic. $2995
SYSTEM TAPE DUPLICATOR Copy your SYSTEM tormat
tapes Includes verrfy routines, The Model III version
allows use 01 both 500 and 1500 baud cassettes speeds
For TRS-80 Modell or III Level II $15,95
CASSETlE LABEL MAKER A mlOl word processor to print
cassette labels on a line prlOter Includes 50 peel - and 
stick labels on tractor leed paper
For TR-BO Model I ot III Level II & Printer. $1795
PRINT TO LPRINI TO PRIN!: Edits your BaSIC program in
seconds to change all Prints to LPrints (except Print@or
Prlnt#.j or LPrlOts to Prints, Save edited verSion
For lR-BO Modei I or III Level II .. 512,95
FAS I SORT ROUTINES for use with RadiO Shack's
Accounts Receivable, Inventory Control I. and Disk
Marling list Systems for Model I. level II Sorts in
SECONDS' You·1I be amazed at lhe time they can save
Supplied on data dlskelte with complete instructions
FAST SORT for .tl,ccounts Receivable 519.95
FAST SORT tor Inventory Control I .519.95
FAST SORT tor Disk Mailing list (specify data diskette of

cassette fOIl drive system) . . $\495
ALL THREE ROUTINES. $44.95
PlICes subject 10 charlge without notice Call or wrlle lor a
complete catalog Dealer Inquiries IIlvlted VISA and
Mastercharge accepted Foreign order In US currency
only. Kansas reSidents add 3% sales tax
On·line catalog in Wichita FORUM-BO 316-682·2113
Or call Ollr 24 hour phone 016) 683-4811 or WIII(

COl TAGE SOFTWARE 187
514 N HARDING ....

WICHITA. KANSAS 67208
TRS_aofMls a trademark of Tandy Corporation

480 • 80 Micro, Anniversary 1983

Listing 4 conrinued

120 A$=INKEY$
130 A$=INKEY$:IFA$=""THEN130
140 IFA$=CHR$(94}ANDQ(F)=1THENGOSUB210:Z=1
150 IFA$=CHR$(8)ANDQ(F)=2THENGOSUB220:Z=1
160 IFA$=CHR$(9)ANDQ(F)=3THENGOSUB230:Z=1
170 IFA$=CHR$(10)ANDQ(F)=4THENGOSUB240:Z=1
180 IFZ=0THENFORV=IT05:S0UND5,5:NEXTV:FORF=ITOE:ONQ(F) GOSUB210,2
20,230,240:FORD=1T0100:NEXTD:CLS0:NEXTF:GOT0250
190 NEXTF
200 GOT070
210 FORC=13T077STEP32:PRINT@C,A$(1) ;:NEXTC:SOUNDI47,2:RETURN
220 FORC=193T0257STEP32:PRINT@C,A$(2) ;:NEXTC:SOUNDI59,2:RETURN
230 FORC=218T0282STEP32:PRINT@C,A$(3) ;:NEXTC:SOUNDI70,2:RETURN
240 FORC=429T0493STEP32:PRINT@C,A$(4) ;:NEXTC:SOUNDI76,2:RETURN
250 CLS:PRINT@230,"PLAY AGAIN? (YIN)"
260 B$=INKEY$:IFB$="Y"THENRUNELSEIFB$="N"THENENDELSE260

HI IHANGMAN
20 'JAMES W. WOOD,424 N. MISSOURI,ATWOOD, IL, 61913
30 CLS:DIMA$(30) :FORA=ITOI4:BL$=BL$+CHR$(128) :NEXTA:FORA=201T048
9STEP32:PRINT@A,BL$;:NEXTA
40 PRINT@235,CHR$(159)+CHR$(156)+CHR$(156)+CHR$(158)+CHR$(156)+C
HR$(156)+CHR$(157)+CHR$(156) ,
50 PRINT@267,CHR$(159)+CHR$(128)+CHR$(150};
60 PRINT@299,CHR$(159)+CHR$(150) ;:FORA=331T0491STEP32:PRINT@A,CH
R$(159) "NEXTA
70 T=RND(72) :FORY=ITOT:READA$:NEXTY
80 B=LEN(A$) :FORQ=ITOB:A$(Q) =MID$(A$,Q,I) :NEXTQ
90 PRINT@96,"LETTERS USED,";:FORA=ITOB:PRINT@38+A,"-";:NEXTA
100 PRINT@160,"WHAT LETTER?";
110 PRINT@172," ";
120 IK$=INKEY$
130 B$=INKEY$:IFB$=""ORB$=CHR$(13)THENI30
140 PRINT@172,B$;:FORTI=IT040:NEXTTI
150 FORQ=ITOB:IFB$=A$(Q)THENPRINT@Q+38,B$;:SOUND150,1
160 NEXTQ
170 FORQ=ITOB:IFB$<>A$(Q)THENNEXTQ:G=G+1:S0UND5,1:0N G GOSUB 210
,220,230,240,250,260,270,280,290,300
180 PRINT@W+110,B$;:W=W+l
190 FORQ=lTOB,IFCHR$(PEEK(1062+Q) )=A$(Q)ORPEEK(1062+Q)=64+ASC(A$
(Q) ) THENNEXTQ: FORT=lT010: PRINT@12,"CORRECT"; : FORTT=1TOI0: NEXTTT:
PRINT@12," ";:SOUND150,I:FORTT=1T010:NEXTTT:NEXTT:RUN
200 GOT0100
210 PRINT@272,CHR$(158)+CHR${159)+CHR$(157) ;:PRINT@304,CHR$(157)
+CHR$(159)+CHR${158) ;:RETURN
220 PRINT@336,CHR$(143)+CHR${143)+CHR$(143) ;:PRINT@368,CHR$(143)
+CHR$(143)+CHR$(143) "PRINT@400,CHR$(175)+CHR$(175)+CHR$(175)"P
RINT@432,CHR$(172) +CHR$ (172) +CHR$ (17 2) ; : RETURN
230 PRINT@432,CHR$(175);:PRINT@464,CHR$(175);:RETURN
240 PRINT@434,CHR$(175);:PRINT@466,CHR$(175);:RETURN
250 PRINT@335,CHR$(142);:PRINT@367,CHR$(138);:RETURN
260 PRINT@339,CHR$(141);:PRINT@371,CHR$(133);:RETURN
270 PRINT@399,CHR$(158);:RETURN
280 PRINT@403,CHR$(157);:RETURN
290 PRINT@495,CHR$(177)+CHR${183);:RETURN
300 PRINT@498,CHR${187)+CHR$(178);
310 PRINT@0," THE WORD IS ";CHR$(34) ;A$;CHR${34) :SOUND89,6:SET(3
3,17,2) :SOUND89,8:RESET(33,17) :SOUND89,4:SET(36,17,2) :SOUND89,8:
RESET( 36,17) : SOUNDll7, 8: SET (33,17,2) : SOUND108, 4: RESET{ 33,17) : SOU
ND108, 8: SET (36,17,2) : SOUND89, 4: RESET (36,17) : SOUND89, 8
320 SET(36,17,2) :SOUND78,4:SET(33,17,2) :SOUND89,8:RUN
330 DATAABLE,ABOUT,ACCIDENT,BABY,BALANCE,BED
340 DATACARE,CHANGE,CONTAINER,DAUGHTER,DELIVER,DISAPPOINTE0
350 DATAEAT,EMPTY,ENERGY,FIGURE,FAST,FRUIT
360 DATAGATHER,GRACEFUL,GRANDFATHER,HANDKERCHIEF,HELLO,HUNGRY
370 DATAIODINE,ICE,INVENT,JACKET,JET,JUNGLE
380 DATAKANGAROO,KINGDOM,KINDERGARTEN
390 DATALADDER,LATER,LADY
400 DATAMONEY,MATCH,MARRY
410 DATANOTHING,NEW,NARROW
420 DATAOCTOPUS,OATMEAL,ONLY
430 DATAPACKAGE,PARTY,PALACE
440 DATAQUARTER,QUESTION,QUEEN
450 DATARACE,READY,REASON
460 DATASAD,SAILBOAT,SAT
~70 DATATALL,TEACHER,TEASE
480 DATAUGLY,UNDERSTAND,UNUSUAL
490 DATAVACATION,VASE,VACUUM
500 DATAWADE,WAGON,WALL
510 DATAXYLOPHONE,ZEBRA,ZIPPER

Program Listing 5
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ACCESSI

The JDumal of Microcomputer Applications
for

The articles in ACCESS are written by working
engineers and scientists who share their knowledge of
how to make productive use of microcomputers with
you. Your subscription to ACCESS will make your
microcomputer more useful in all areas where
engineers and scientists use microcomputers. And you'll
even find ways to use your computer you hadn't
thooght of. The articles in ACa:SS are written with
you in mind and are aimed at helping you turn your
microcomputer into the most productive tool possible.
Sign up !'OW be a charter subscriber. Join the other
engineers and scientists who make ACCESS their
source of information on microcomp.uter applications.
Charter rates are 6 issues for $16. (Canada & Mexico
$20. Other $32~ Fill out the coupon below TODAY.
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GRAPHfRAX' _I fAL ICS-UNDERL INE-DOUBLE-EMP.-JUSfIFY TEX T.
DIAL-A-PRINf - GET LETTER ClUAL[TV BV REPRINr[NG t.INES
ENTER/tXII SCRIPS[l Al WII..L WITHOUT LOSING fEXT Bl.lF.
OUTPUT ANY CODE' (S) (o'I-25SI. DIRECI FROM THE TEXT.
SIMPLE LElfFR toMMANDS CONTROL <,EVERV MX-E10 -+ II"'"
PR(IGRAMMABLE FEATURE INCL. VAR LIM'SPAC[NG ANO FORMS.
WRITE FORM I CIlERS ANn INPUT DATA [NTO REPORf FORMS.
OISPLA, oNI Y HoDE HELPS SHOW WHERE PAGES START/END.
FOil MOOt f'OR ERRURS.CHANGES.GRAPHICS OR PAUSING.
SELECTED PAGES PRINTED DIRECf/CORRELI HEADERS.PAGE"·S
PRINT Olll HUI scr<EEN PIClllRr FILES ~IADE BV r;RAYDN"
7 SAMPLE IF':;CHING PROGRAMS TAfE YOll SlEP I<Y SfEP.
66 PAGE MANllAL. BOUND. INDEXED. COMPLETELV REViSED.
UIS10M V!':RSlliNS AVA[I ABLE FOR THE FOllOWING PRINTERS:
M[CROLINE-8'" • 820'•• PROWRITER .- LP IV. ' VIII .• 1'-1'"
DAlS, WHEEl. " VEl'. AU.oOlS SUB/SUPER SCRIPflNG 10".12"
• PROPORTIONAL-UNDERIINING-l.l/2 LEGAL \ INE SPACING
EMPHASllED.OIAL-A-PRINT.PROGRAMMABLE OVERSTRlfF MOOE.

A few select territories available

WAYNE GREEN, INC.
(AN·BO) Pine Street
Peterborough, N.H. 0345B

Sales Opportunity

WHEN ORDERING_I CASSETTE/DIS.
• SCRIPSIT VER •.
• PAYMENT METHOD

PLEASE INCLUDE THIS lNFORMAf[ON
NAME • ~ _ • • _ • • I HODEL I OR 3
ADDRESS _..... fYPE PRINIER
CllV/SfATE/llP/PHONE MEMORV SIZE

I). USER FRIENDLY I ~2 PAGE OOC'S,OFFSET PRINTEO. INDEXED

2). NINE CHARACTER USER DEFINED CURSOR. --~--> m~.

3). 16 LEffER COMMANDS FOR GRAPHICS ENTRY. ) tv~
4). COPY CHARACTERS IN ANY DIRECTION FAST. ...
5). UPPER/LOWER CASE SUPPORT WITHOUT DRIVERS.
6). DO ALL OF THE FOLLOWING ON VARIABLE LENGTM LINES->

COPY-FILL-DELETE-EXCHANGE-MDVE-PULL-UC/LC-INVERT
GRAPHICS-PRINT-JUSTIFv TEXT-BUFFER IRESTORE fO SCREEN.

7). UTILlflES INCLUDE--) MASK - AUTOMATIC PRINT~ NUMBERS
CURSOR LOCATION AND VALUE-3 SELECTIVE CLS'S-PATTERN
EXTRA BUFFERS-COMBINE SCREENS -HEXQUMP-SEARCHES. MOI'IE

8). FULL 0151< I CASS 110 DIR-WRITE-LQ4::lD-APPEND-COPV-KILL
SCREENPRINf- OUTPUTS CODES TO DRIVE ANY PARALLEL PRINTER
PROFESSIONALLY WRITTEN & SUPPDRfEO-NO PROGRAMMING REQUIRED
OVER q0 COMMANDS -) FAST I EASY I FUN (- ALL MACHINE LANG.
CASS MOD 1.3_$35.00 I DISK HOD I OR 3-$45.00 10K PROGRAM

WORKS IN 16K. OR MORE AND ADJUSfS TO MEMORY SIZE CHANGES.
ESPECIALLY FOR MX-B0. MICROLINEB0 AND OTHER BLOCK GRAPHIC
PRINTERS. PRINTER NOT REO. FOR FILE HANDLING. CARTOONS.

LI~ERAL DEALER TERMS AVAILABLE - INQUIRIES INVITED

CRAYON IS A GRAPHICS DESIGN UTILITV THAT NO TRS-a0
OWNER SHOULD BE Ol[fHOUf. CRAYON DOES If ALL' ,

MX H"'/I"'ob VER. WORfS WI 1t-l/WI fHOUT GRAPl-1IRA~ 80 OR PLUS
DISf SCRIPTR HOD 1/3 - "41<'."'''' MOD 1<111. V!':f.lSIONS OOIH
WORt, WITH MODEL I. SCRIPSlf/lC NO PAfCHING REOUIRED.

CASSETfE SCR[PTR MOD I/~ m "~"'."'''' WoRfS WlfH REG.SCRIPS.
I.'" FOR MOll 1/3 RIo0.3;:'.< LelMOD SCRIPlf< IS A 5.5. PROG.
SEND FOR OUR FREE BRor.HURE fHAf OFMONSIRAffS ALL FEATURES
SCRIPfR IS WELL DOCUMENTED AND BUG FREE' CUSTOMER SUPPORT
SATURDAYS < CVENINGS FOR VOUR CONVENIENCl.• FREE BROCHURE'

vOU'VE SEEN THE ADS FOR OfHER DRAWING PROGRAMS. SOME
CHARGE AS MUCH AS ~150.00 FOR THE AB!LITY TO ADD GRAPHICS
TO VOUR PRINTOUTS. CRAVON ISN'T A CONVERfED TEXT PRO"ESSOR
CRAYON WAS DESIGNED FROM THE GROUND UP TO GIVE vou THE
VERY FINEST GRAPHIC'S £DITOR POSSIBLE. COMPLE~ GRAPHICS
REGUIRE ROUflNES TO MOVE ANO MANIPULATE GRAPHICS THAT NO
TEXT PROCESSOR CONTAINS. ALSO CRAvON PRODUCES SUPER HIGH
SPEED GRAPHICS THAI YOU CAN ACCESS FROM VOUR ASSEMBLV AND
~ASIC PROGRAMS. ALSO WITH A ~LOCK GRAPHICS PRINTER AND
SCRIP1R YOU CAN PRINT OUT vOUR CRAVON FILES FROM SCRIPSIT.

BEFORE VOU WASTE vOUR MONEY ON HALF A PROGRAM CHECIc OUT
CRAYON'S MANY FEATURES. CRAVQN DOES IT ALL'"

I). TvPESET LOGO'S - LETTERHEADS ~ ENVELOPES - BUSINESS
CARDS AND OTHER OFFICE FORMS. TH[S AD IolAS TYPESET
FROM AN MX-B0 PRINfOUT THEN SHRUNK. COST - .~.50

IF AD WAS TYPESET Af A PRINTSHOP THE COST _ "20'"
2). CREATE AND RUN REAL CARTOONS WITH CRAYON ANO THEN

RUN vOUR CARTOONS FROM BASIC AT ASSEMBLY LANGUAGE
SPEEDS. SPEEDS OF 35 FRAMES/SECOND POSSIBLE. USE IT
TO DESIGN DISPLAYS FOR USE IN BASIC & ASSEMBLV PROG'S

3). MANAGE DIS~;ETTE DIRECfORIES, PRINT THEM. SEARCH THEM,
COMMENT THEM. MOD 3 DIR. WORKS ON A TRSDOS SYS. ONLY.

4). DRAOl ANYTHING YOU DESIRE ONTO THE SCREEN AND PRINT IT
OUT OR SAVE IT TO DISl</fAPE - UP TO 30 SCREENS/FILE.

5). SCREEN FILES MAKE CRAYON A FAST EASY WAY fO I<EEP AN
ELECTRONIC NOTEBOOI<. FAST.EASV INFORMATION RETREIVAL.

6). PREFORM ALL VIDEO WOR~:SHEEf FUNCTIONS RIGHT ON SCREEN

. ................................- .
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Park,

area, including a major printer
manufacturer. We offer an excel·
lent growth potential with a high·
Iy motivated, young corporation.
If you or someone you know is in·
terested in the opportunities
available at Wayne Green Inc.,
please submit your background
in detail. including sales experi·
ence. recent work history, knowl·
edge of the microcomputing in·
dustry, educational background
and references to:

All replies will be immediately ac·
knowledged and held in the strict·
est of confidence.

Sales Manager
Wayne Green, Inc.
Peterborough, NH 03458

Join a fast growing company in·
valved in the microcomputer in·
dustry as a direct salesman.
Sales involve our wide selection
of books, four publications and
software. We are looking for a
non·smoking individual with a
good sales background and a ba·
sic understanding of microcom·
puters. An excellent career
awaits the person who wants to
be "on his own." It will be the reo
sponsibility of our direct sales·
man to become familiar with all
makes of computers and their
sales outlets, amateur radio and
electronic stores, book stores,
and other outlets for our prod·
ucts in your given territory. We
will also add other lines as they
become available. Arrangements
are being made to coordinate ef·
forts with some other firms in the
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BUSINESS

Reconci Ie with Color
by David Dacus

Y
OU don't need a Model II, CP/M, and a general
ledger program to balance your checkbook.
Just run this routine on your CC with 32K.

If keeping track of finances gets you
down, try this program. It contains a
comprehensive financial management
package associated with the check regis
ter, and it performs the following tasks:
• Enters transactions
• Edits transactions
• Reconciles your bank statement
• Searches for checks to a specific
payee
• Searches for a series of checks
• Lists all checks in the file to a printer
• Shows the current bank balance
• Searches for checks written during a

specific month
• Searches for checks written for a
speci fie category
• Exits the program with no file save
• Records all checks to disk and exits

This program was written for a 32K
Color Computer with Radio Shack
Disk Basic, and it uses all the available
memory in the 32K. With one page of
graphics reserved when the program is
running (PCLEAR I-thc smallest
amount reservable with disk opera
tional) and with all arrays dimen
sioned, 202 bytes are free. You can

modify the program to operate on a
16K Color Computer or a TRS-80
Model I, II, or III. Suggestions for
modi fications and a discussion of some
of the Color Computer's commands
appear in the conclusion.

The program keeps track of all
checks written on your account by ask
ing you to enter five data items for each
check. The program accepts credits and
deposits as well as checks and debits.
The current balance is maintained with
each entry; this is useful if you have two
checkbooks for the same account.

Another useful function is the search
by category. This function is priceless at
income-tax time.

Reconcile saves time when the
monthly bank statement arrives. You
can reconcile savings and checking ac
counts in 15 to 20 minutes; it takes two
to three hours by hand.

Lislil1R nJnlinuf'.1

NEW DAT

Program Lis/ing

10 REM CHECK REGISTER
23 REM COPYRIGHT 1982 BY DAVID M. DACUS, 16713 VALENCIA, LAS CRUC
ES, NM 88031
25 GOTO 23135
33 CLEAR 73313
413 CLS:PXINT@3,STRING$(64,165) :INPUT"IS THIS A NEW FILE (Y OR N)
"iA$:PRINT@128,STRING$(32,165)
53 DIM FIL$(811) ,T(253) ,A(253)
63 DIM NAl1$(:l53} ,CHK$(253} ,AMT$(253) ,MON$(251) ,CAT$(253) ,REC$(25
0)
73 IF A$="Y" THEN INPUT "WHAT IS THE NAME FOR YOUR
A FILE?";FL$:N = 3:GOTO 233
811 INPUT "WHAT IS THE NAME OF YOUR CURRENT DATA FILE?";FL
$:PRINT STRING$(32,165) ;:PRINT"LOADING DATAn

93 OPEN nD", #1, FL$, 64
133 N :::: N + 1
113 GET n, N
123 INPUT #1, CHK$(N) ,AMT${N) ,REC$(N) ,NAM$(N) ,MON$(N) ,CAT$(N)
130 AtN) = VALtAMT$tN))
143 IF LOF{I) <> N THEN 133
153 CLOSE #l
163 FOR D = 1 TO N
173 IF CAT$(D) <> "DEPOSIT" THEN 193
1811 T(D) = T(D-l} + A(D) :NEXT D:GOTO 233
193 T(D} = T(D-l} - A(D) :NEXT D
233 CLS:PRINT@0,STRING$(32,175)
2113 PRINT@ 32,"**TO RECOVER FROM ERROR WITHOUT LOSING DATA ENTER

GaTO 2313**"
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Algorithms

The Enter subroutine (lines 260-410)
lets you enter new checks, deposits,
credits, and debits. The program asks
you to enter a check by enteri ng five
data items separated by commas. Enter
the data in the following order: check
number, up to six digits; payee name,
up to 16 characters; the amount of the
check, up to nine characters; the month
the check was written, three characters
(e.g., JAN); and the category of the ex
penditure, up to 16 characters.

Any entry that adds money to the ac
count must be entered as category De
Dosit. The automatic balance function
searches the category of an entry for the
value Deposit. If the category is Depos-

The Key Box
Color Computer
32K
Extended Color Basic
Color TRSDOS, 1 disk drive



I.IIIIf1/t ('(Jt1llf1l1,'(J

220 PRINT @ 96, STRING$(32,175) : PRINT @ 128, "SELECT A FUNCTION.
ENTER A NUMBER":PRINT @ 160, STRING$(32,175)
230 PRINT @ 192, "1.ENTER","2.EDIT","3.RECONCILE","4.PAYEE","5.C
HECK .","6.LIST","7.BALANCE","8.MONTH","9.CATEGORY","10.QUIT","1
I.EXIT - SAVE FILE":PRINT @ 384, STRING$(32,175)
240 INPUT "PLEASE ENTER A #"iB:IF B < 1 OR B > 11 THEN FOR B = 1

TO 200:PRINT "PLEASE ENTER A i BETWEEN 1 & 11-:NEXT B:GOTO 200
250 ON B GOTO 260,420,600,990,1230,1360,1460,1490,1650,2000,1940
260 FOR 0 = N + 1 TO 250:CLS:PRINT@0,STRING$(32,169) :PRINT@32, "
** ENTER ANY MONEY ADDED TO THE ACCOUNT AS CATEGORY - DEPOSIT **
":PHINT@96,STRING$(32,169)
270 PRINT@128,"LAST CHECK ENTERED WAS ";CHK$(N) :PRINT@160,STRING
$(32,169)
280 PRINT@192, "ENTER CHECK DATA SEPARATED BY,S (6)/(16)/ (9)
I (3) / (16) CHKI,NAHE,AMOUNT,MONTH,CATEGORY":PRINT@2S8,STRIN
G$(32,169)
290 INPUT CHK$(D) ,NAM$(D) ,AMT$(D) ,MON$(D) ,CAT$(O) :A(D} = VAL(AMT
$(D» ,IF N <= 1 THEN 350
300 FOR E = 1 TO N:IF CHK$(D) <> CHK$(E) THEN NEXT E:GOTO 350
310 CLS:PRINT@0,STRING$(224,246)i"CHECK NUMBER "iCHK$(D};- HAS B
EEN ENTERED ALREADY"
320 PRINT"CHECK NUMBER ·iCHK$(D);" IS·:PRINT CHK$(E}" ·NAM$(E)·
"AMT$(E)" "MON$(E)" ·CAT$(E)
330 INPUT "00 YOU WANT TO I.RETURN TO INPUT 2.RETURN TO MAIN MEN
U·; B
340 IF B ~ 1 THEN 260 ELSE GOTO 200
350 N = O:I~ CAT$(O) <> "DEPOSIT" THEN 370
360 T(D) = T(D-l) + A(D) ,GOTO 380
370 T(D) = T(D-l) - A(D)
380 CLS:PRINT@0,STRING$(32,169);"THERE ARE NOW";N;"CHECKS IN THE

FIL~.THE LiMIT IS 250 CHECKS":PRINT@96,STRING$(32,169)
390 PRINT"THE CURRENT BALANCE IS ":PRINTUSING"**$",t,.tl.lt";T(
0) :PRINT@224,STRING$(32,169)
400 INPUT "ARE YOU THROUGH ENTERING (YIN) ";X$:IF X$ <> "N" THEN
200
410 NEXT 0:GOT0200
420 CLS:PRINT@0,STRING$(160,181);:INPUT "ENTER CHECK I FOR EDIT"
;X$:CLS:PRINT@0,STRING$(32,181) ;
430 PRINT @ 32, "CHKI,NAME,AMOUNT,MONTH,CATEGORY":PRINT@64,STRIN
GS{32,181) ,
440 FOR D - 1 TO N:IF X$ <> CHK$(D) THEN NEXT D
450 PRINT CHKS{D)" "NAMS(D)" "AMT$(D) II "MON$(D)" "CAT$(D) :PRINT@
192,STRING$(32,IBl) i
460 PRINT@224, "WHICH OF THE ITEMS IS INCORRECT ";"1. CHECK if"," 2.
NAME","3.AMOUNT","4.MONTH","5.CATEGORY","6.ALL ARE RIGHT":INPUT
B:CLS:PRINT@0,STRING$(32,181);
470 ON B GOTO 480,490,500,550,560,590
480 INPU'l' "ENTER CORRECT CHECK '" iCHK$(D) :GOT0570
490 INPUT "ENTER CORRECT NAME";NAM$(D) : GOT0570
500 INPUT "ENTER CORRECT AMOUNT";AMT$(D) :A(D) = VAL(AMT$(D)
510 FOR E = 0 TO N:IF CAT$(E) <> "DEPOSIT" THEN 530
520 T(E) = T(E-l} + A(E) :NEXT E:GOTO 540
530 T(E) = T(E-I) - A(E) :NEXT E
540 PRINT"THE CORRECT BALANCE IS":PRINT USING "**$tl"'tl.""iT(
N) :PRINT@128,STRING$(32,181);:GOTO 570
550 INPUT"ENTER CORRECT MONTH"iMON$(D) :GOTO 570
560 INPUT"ENTER CORRECT CATEGORY"iCAT$(D)
570 PRINT @ 224,CHK$(D)" "NAM$(D)" "AMT$(D)" "MON$(D)" "CAT$(D):
PRINT@288,STRING$(32,181)i
580 PRINT@320,i:INPUT "IS THE ENTRY CORRECT (YIN) "iX$:IF X$ = "N"

THEN CLS:GOTO 450
590 PRINT@288,STRING$(32,IBl);:INPUT "DO YOU WANT TO EDIT AGAIN(
Y/N)";XS:IF X$ = "Y" THEN 420 ELSE 200
600 CLS:PRINT@0,STRING$(32,185);"ENTERt OF CHECK TO BE RECONCILE
D":INPUT "CHECK' ";X$
610 PRINT@96,STRING$(32 f I85) ; "CHKI,NAME,AMOUNT,MONTH,CATEGORY ";
STRING$(32,185)
620 FOR D = 1 TO N:IF X$ <> CHK$(D) THEN NEXT 0
630 PRINT@192,CHK$(D)· -NAM$(D)" "AMT$(D)" "MON$(D)" "CAT$(D) :PR
INT@256,STRING$(32,185)
640 PRINT"OOES THE COMPUTER ENTRY MATCH YOUR CHECK ",,"I.YES",
"2.NO","3.DO NOT RECONCILE":INPUT ",";REC$(D)
650 IF VAL(REC$(D» <> 2 THEN 790
660 CLS:PRINT@0,STRING$(32,185);CHK$(D)" "NAM$(D)" "AMT$(D)" "MO
NS(D)" "CATS(D)
670 PRINT@96,STRING$(32,185};·WHICH OF THE ITEMS IS INCORRECT ";
"I.CHECK t","2.NAME","3.AMOUNT","4.MONTH","5.CATEGORY",·6.ALL AR
E RIGHT":INPUT B:PRINT@288,STRING$(32,IB5);
680 ON B GOTO 690,700,710,750,760,790
690 INPUT "ENTER THE CORRECT CHECK t";CHK$(D) :GOT0770
700 INPUT "ENTER THE CORRECT NAME"iNAMS(D) :GOT0770
710 INPUT "ENTER THE CORRECT AMOUNT";AMT$(D) :A(D) = VAL(AMT$(D»
720 FOR E = 0 TO N:IF CAT$(E) <> "DEPOSIT" THEN 740
730 T{E) T{E-l) + A(E) :NEXT E:GOT0770
740 T(E) = T(E-l) - A(E) ,NEXT E,GOTO 770

LISllnx COnlimU'l

it, the amount is added to the account.
All other entries are subtracted from the
account.

Enter's algorithm prevents you from
entering two checks by the same check
number. If two checks are entered by
the same number. you can never reach
the second check to reconcile il. If you
need to enter two checks with the same
number, label one with a trailing alpha
character (e.g., 1459 and 1459A).

Each time you enter a check you are
asked if you want (0 enter another
check or return to the main menu. The
default value is return to the main
menu, and if you press enter without
entering a response, the main menu
appears.

Edit (lines 420-590) allows you to
change any data item entered for a
check. When you enter a check number,
the current data for that check displays
and you are offered six choices. Options
1-5 let you change one of the five data
entries. Option 6 lets you say that the
data is fine. This option is offered in
case you select the wrong check number
for edit.

If you select option 6, you do not
need to change any value. You are
asked if you want to edit another check
or return to the main menu. If you
change a data entry, the new check
displays and you arc asked if it is cor
reel. If you answer yes, the program
asks if you wish to enter another check
for edil. If the check is not correct, it
asks which data item you wish to
change. When the data item changed is
the amount, the balance of the account
is updated.

Reconcile (lines 600-980) is the heart
of the checkbook portion of the pro
gram. This algorithm keeps track of
each check that has been returned with
your monthly bank statement, so you
know which checks have cleared the
bank and which have nol.

The function asks for a check num
ber to be reconciled. When you enter
the number, the data stored for the
entered check is displayed to the screen
and you arc asked if the data matches
the check you hold in your hand. If you
enter I (yes) the check is flagged as
reconciled and will not be listed as an
outstanding check. If you enter 2 (no)
you are sent to an edit subroutine and
asked which data item is incorrect.

This subroutine works in the same
manner as the Edit function. After you
have corrected the data you are again
asked if the data matches the check.
If you respond with a I or 2, the pro
cedures just discussed are repeated.
Option 3 is "do not reconcile." This
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option allows you to skip functions I
and 2 if you have entered an erroneous
check number or do not wish to recon
cile the check.

After you have completed option I,
2, or 3, you are asked if you want to
enter another check, list all outstanding
checks, or return to the main menu. If
you request to entcr another check, rc
peat the above procedure. If you ask to
return to the main menu, you exit the
reconcile algorithm.

If you ask to list all outstanding
checks, you are offered two options.
You can have all outstanding checks
listed on the printer or on the screen.
Once you have selected either a printout
or CRT listing, you are asked for the
closing balance of the current bank
statement. All five data items are listed
for each outstanding check, followed by
a list of the total value for the outstand
ing checks and a list of the value of out
standing deposits. The reconciled bal
ance is also listed.

The Payee function (lines 990-1220)
lists all checks to a specified payee. You
are first presented with the option of
listing all payees. The payees may either
be listed to the CRT or to the printer. If
you have written checks to a large num
ber of payees, you may experience a BS
error. The unique-payees array is di
mensioned to hold 80 payees (F[L$(80)
in line 50). After the payees have been
listed, or if you select no listing, you are
asked to name the payee you want
listed. You ean then select between
listing all checks to the payee to either
the printer or the CRT.

The Check # function (lines
1230-1350) lets you list a series of
checks searched by eheck number. You
are asked to input the first and last
number for the search, separated by
a comma.

List (lines 1360-1450) sends a list of
all ehecks in the file to the printer. At
the end of the check list, the current
bank balance is printed.

The Balance function (lines 1460
1480) lists the current balance to
the screen.

Month (lines 1490-1640) lists all
checks written within a single month.

Category (lines [650-[930) automa
tically provides a list of categories and
then asks you to select a category for
Search.

The Quit function (line 2(00) exits the
program without saving any transac
tions done before the exit.

The Exit-Save File function (lines
1940-2(00) saves all check data to the
disk file named when you enter the pro
gram, and then exits the program. You
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Lis/lnll cuminued

75~ INPUT "ENTER THE CORRECT MONTH";MON$(D) :GOT0770
76~ INPU~ "ENTER THE CORRECT CATEGORY";CAT$(D)
770 CLS:PRINT@~,STRING$(32,185);"THE CURRENT BALANCE IS":PRINT U
SING"**$##,i####.##";T(N) :PRINT@96,STRING$(32,185)
780 PRINT@128,CHK$(D)" "NAM$(D)" "AMT$(D)" "MON$(D)" "CAT$(D) :PR
INT@192,STRING$(32,185)i:INPUT "IS THE CHECK DATA CORRECT"iX$:IF

X$ = "N" THEN 660 ELSE GOT064~

790 PRINT@256,STRING$(32,185)i:PRINT "DO YOU WANT TO ",,"I.ENTER
ANOTHER CHECK","2.LIST ALL CHECKS OUTSTANDING","3.ENTER ANOTHER
FUNCTION"iSTRING$(41,32);:INPUT E

800 ON E COTO 6~~,81~,2~0

810 CLS:PRINT@224,STRING$(32,185) :INPUT"DO YOU WANT (I) HARDCOPY,
OR (2) CRT LISTING OF OUTSTANDING CHECKS?" iF: INPUT"ENTER C

LOSING BALANCE FROM STATEMENT"iS1:K=0:H=0:IF F = 2 THEN 91~

820 PRINT "LISTING OUTSTANDING CHECKS":PRINT#-2,"****LIST OF OUT
STANDING CHECKS*";CHR$(1~);CHR$(10)

830 PRINT#-2,"CHECK #","MONTH","NAME","AMOUNT","CATEGORY"
840 FOR D = 1 TO N
850 IF VAL(REC$(D» <> 1 THEN PRINT #-2, CHK$(D) ,MON$(D) ,NMl$(D)
,AMT$(D) ,CAT$(D) :IF CAT$(D) = "DEPOSIT" THEN 86~ ELSE H = H + A(
D)
860 IF VAL{REC$(D» <> 1 AND CAT$(D) = "DEPOSIT" THEN K = K + A(
D)
870 NEXT D:PRINT #-2, CRR$(l0) ;CHR$(10) ;"THE TOTAL VALUE OF OUTS
TANDING CHECKS IS $"H
880 IF K > 0 THEN PRINT #-2, CHR$(10) ;"THE TOTAL VALUE OF OUTSTA
NDING DEPOSITS IS $"K
890 Sl=S1+K:S1=S1-H:PRINT#-2,CHR$(10) ;CHR$(l~) ;"* RECONCILED BAL
ANCE= "iSl
900 GOT0200
910 PRINT"CHK#,NAME,AMOUNT,CATEGORY":FOR D = 1 TO N
920 IF VAL(REC$(D») <> 1 THEN PRINT CHK$(D)" "NAM$(D)" "AMT$(D)"

"CAT$(D) ELSE 940
933 IF CAT$ (D) <> "DEPOSIT" THEN H = H + A(D) ELSE K K + A{D)
940 NEXT D
950 PRINT"THE TOTAL VALUE OF OUTSTANDING CHECKS IS: "H
960 IF K > I' THEN PRINT "THE VALUE OF OUTSTANDING DEPOSIT
S IS " K
973 S1=Sl+K:Sl=Sl-H:PRINT"RECONCILED BALANCE="Sl
983 INPUT "PRESS ENTER TO RETURN";X$:GOTO 203
993 CLS:PRINT@0,STRING$(32,2131) : INPUT "DO YOU NEED A LIST OF PAY
EES";X$:IF X$ = "Y" THEN INPUT "HARDCOPY (YIN) "iX1$:GOSUB 1120:1
F Xl$ <> "Y" THEN INPUT "ARE YOU FINISHED READING";X$:CLS ELSE C
L8
1000 PRINT@0,STRING${32,201);:INPUT "ENTER PAYEE TO BE SOUGHT

";X~:PHINT@128,STRING$(32,201) ;:INPUT "DO YOU WANT HARD COPY(
ENTER 1) ";E:IF E <> 1 THEN 1080
1013 CLS:PRINT@0,STRING$(160,201) :PRINT"PRINTING PAYEE LISTING lI

1023 PRINT#-2, "PAYEE - "X$,CHR$(10) ,CHR$(10)
1030 PRINT#-2, "CHECK #","MONTH","AMOUNT","CATEGORY",CHR$(10) :xl

= 0:FOR D = 1 TO N
1040 IF X$ <> NAM$(D) THEN 1060
1050 PRINT#-2, CHK${D) ,MON$(D) ,AMT$(D) ,CAT$(D) :x1 = Xl + VAL(AMT
$ (D)
1060 NEXT D
1070 PRINT#-2, CHR$(10),CHR$(10);"THE TOTAL PAID TO ";X$i" IS ";
Xl,GOTO 200
1080 CLS:PRINT "CHECK#,MONTH,AMOUNT,CATEGORY"
1090 Xl = 0:FOR D = 1 TO N:IF X$ <> NAM$(D) THEN 1110
1100 PRINT CHK$(D)" "MON$(D)" "AMT$(D)" "CAT$(D) :XI = Xl + VAL(A
MT$(D) )
1110 NEXT D:PRINT"** THE TOTAL PAID TO ",X$;" IS";X1:INPUT "ARE
YOU THROUGH READING";X$:GOT0200
1120 E = l:Xl = 0:FIL$ = ""
1130 FOR D = 1 TO N
1140 FOR X = 1 TO E
1150 IF FIL$(X) = NAM$(O) THEN 1210
1160 NEXT X
1170 IF X1$ = "Y" THEN PRINT#-2, NAM$(D) ,:GOTO 1190
1180 PRINT NAM${D),
1190 FIL$ (E) NAM$ (D)
1200 E = E + 1
12Hl NEXT D
1220 RETURN
1230 CLS:PRINT@ 128, STRING$(32,246) : INPUT "PLEASE ENTER FIRST A
ND LAST CHECK NUMBER FOR SEARCH (F,L) ";X$,X1$
1240 CLS:PRINT@ 128,STRING$(32,246) : INPUT "DO YOU WANT HARDCOPY(
YIN) "iX2$:IF X2$ <>"Y" THEN 1310
1250 CLS:PRINT@ 128,STRING${32,246);"PRINTING CHECK SERIES"
1260 PRINT#-2, "LISTING OF ALL CHECKS NUMBERED BETWEEN ";X$;" A
ND ''';X1$iCHR$(10) ;CHR$(10)
1270 PRINT#-2, "CHECK #","PAYEE","AMOUNT","MONTH","CATEGORY"iCHR
$ (10)
1280 FOR D = 1 TO N:IF VAL(CHK$(D) < VAL(X$) OR VAL(CHK$(D) >
VAL(X1$) THEN NEXT D:GOT0200

Lis/ing conlinues



are also asked if you intend to exit. If
you do not answer Y you are returned
to the main menu.

I use this option to back up my check
files. I keep two disks current with my
checks. When [ exit saving the file to
disk, [teU the computer [do not want to
exit. Then, I switch disks and re-exit,
saving my file, and copying data to my
back-up disk.

These functions should meet most of
the needs for financial transactions [or
a family or smaU business, but the pro
gram is easy to tailor to your own needs.

To adapt the program for a 16K ma
chine, reduce the number of checks
stored per file to 50 or 75. You may also
want to eliminate some of the func
tions, such as Edit (Reconcile has an
edit function anyway), Payee, Check #,
and Month.

Those of you who don't have a Color
Computer wiU have to reformat the dis
plays, because the Color Computer has
a display of 14 lines of 32 characters
rather than 16 of 64 or 24 of 80. All the
PRINT@ commands, except those of
PRINT@O, must be recalculated.
PRINT STRING$(X,Y) prints a string
of X characters of ASCII code Y. The Y
values in this program are block color
graphics, which can be replaced on the
Models I, II, and III by the block
graphic characters for these machines.

The disk commands in lines 90 and
1940 open a direct (random access) file
with a limit of 64 characters per entry.
The other computers require appropri
ate random-access file commands and
format statements. The Color Comput
er has no DEF1NT command. Some ar
rays can be converted to integers to save
memory. The PRINT #-2 command
of Color Basic is the equivalent of
LPRINT. The Print Using formal
"**$###,###.##" specifies two decimal
places with commas inserted every three
numbers, a floating dollar sign, and fill
from the left with asterisks. Color Basic
doesn't aUow the defining of a format
variable. If your computer lets you
define a format, you don't have to
repeat the format each place it is used.

The program is long, but it should
make your financial management tasks
easier. The program also makes use of
some unusual features of the Color
Computer that you may find useful in
your programming efforts.•

David Dacus (1670 Valencia, Las
Cruses, NM 88001) is an Operations
Research Analyst for the U.S. Army
Training and Doctrine Command
Systems Analysis Activity at White
Sands Mi.\site Range, NM.

VI/in/;: conlinued

12913 PRINT#-2, CHK$(D) ,NAM$(D) ,AMT$(D) ,MON$(D) ,CAT$(D)
131313 NEXT D:GOTO 21313
13113 CLS:PRINT"LIST OF CHECKS "iX$" TO "iXl$
13213 PRINT "CHK#,NAME,AMOUNT,MONTH,CATEGORY"
1330 FOR 0 = 1 TO N:rF VAL(CHK$(DI) < VAL(X$) OR VAL(CHK$(DI) >
VAL(Xl$) THEN NEXT D:GOTO 13513
13413 PRINT CHK~{D)" "NAM$(D)" "AMT$(D)" "MON$(D)" "CAT$(D) :NEXT
o
13513 INPUT "ARE YOU THROUGH WITH THE LIST";X$:GOTO 21313
13613 CLS:PRINT@13,STRING$(192,134);"PRINTING A LIST OF ALL CHECKS

IN THE FILE":PRINTSTRING$(192,134)
13713 PRINT#-2,"LIST OF ALL CHECKS"
13813 PRINT#-2,CHR$(113)
13913 PRINT #-2, "CHECK #","MONTH","NAME","AMOUNT","CATEGORY"
141313 FOR D = 1 TO N
14113 PRINT #-2, CHK$(D) ,MON$(D) ,NAM$(D) ,AMT$(D) ,CAT$(D)
14213 NEXT D
14313 FOR D = 1 TO 3:PRINT #-2,CHR$(113) :NEXT D
14413 PRINT#-2, "CURRENT BALANCE IS: "; : PRINT#-2, USING "**$##, U
##.U"iT(N)
14513 GOTO 21313
14613 CLS:PRINT@e,STRING$(192,172) i
14713 PRINT"CURRENT BALANCE IS:";:PRINTUSING "**$U,UU.U";T{N)
:PRINT@256,STRING${1613,172) i
14813 INPUT"READY TO RETURN"iX$:GOT021313
14913 CLS:PRINT@13,STRING$(32,2136);:INPUT"ENTER MONTH FOR FILE SEA
RCH"iA$:PRINT@96,STRING$(32,2136)i
151313 INPUT"DO YOU WANT HARDCOPY(ENTER l)"iE:IF Eol THEN158e
15113 PRINT@192,STRING$(32,2136);"PRINTING CHECKS FOR "A$:PRINTi-2
, "******** "iA$;" ********"1CHR$(113) iCHR${l13)
15213 PRINT#-2,"CHECK #","NAME","AMOUNT","CATEGORY"
15313 PRINT#-2,CHR$(113)
15413 FOR D = 1 TO N
15513 IF A$ <> MON$(D) THEN 15713
15613 PRINT #-2, CHK$(D) ,NAM$(D) ,AMT${D) ,CAT$(D)
15713 NEXT D:GOTO 21313
15813 CLS:PRINT@13,STRING$(32,2136);
15913 PRINT"CHECK #, NAME, AMOUNT, CATEGORY"
161313 FOR D = 1 TO N
16113 IF A$ <> MON$(D) THEN NEXT D:GOTO 16413
16213 PRINT CHK$(D);" ";NAM$(D) i" "iAMT${D);" ";CAT$(D)
16313 NEXT D
16413 INPUT "READY TO RETURN" ;A$:GOTO 21313
16513 GOSUB 18413
16613 CLS:PRINT@13,STRING$(32,239)i:INPUT"ENTER CATEGORY FOR FILE
SEARCH ?";Z$
16713 PRINT@96,STRING$(32,239);
16813 INPUl'''DO YOU WANT HARDCOPY{ENTER 1) ";E:IF EOI THEN 17813
16913 PRINT@192,STRING$(32,239) i"PRINTING CHECKS IN CATEGORY

";Z$:PRINT#-2,"CATEGORY - "Z$
171313 PRINT #-2, CHR$(l13) ; "CHECK #","MONTH","NAME","AMOUNT";CHR$(
10)
17113 FOR D = 1 TO N
17213 IF Z$ <> CAT$(D) THEN 17513
17313 PRINT #-2,CHK${D) ,MON$(D) ,NAM$(D) ,AMT$(D)
17413 Xl = Xl + VAL(AMT$(D»
17513 NEXT D
17613 PRINT#-2, CHR$(113) ;CHR$(113) ;CHR$(113) ;"THE TOTAL EXPENDITURE
S FOR CATEGORY ";Z$;" IS " Xl
17713 GOTO 21313
17813 CLS:PRINT@13,STRING$(32,239);:PRINT"CHECK i, MONTH, NAME, AM
aUNT"
17913 FOR D = 1 TO N
181313 IFZ$<>CAT$(D) THEN 18213
18113 PRINT CtiK::>tD)" "MON$(D)" "NAM${D)" "AMT$(D)
18213 NEXT D
18313 INPUT "READY TO RETURN";Z$:GOTO 21313
18413 CLS:E=1:X1 = 13:FIL$ = ""
18513 FOR D = 1 TO N
18613 FOR X = 1 TO E
18713 IF FIL${X) = CAT$(D) THEN 19213
18813 NEXT X
18913 PRINT CAT$(D),
1900 FIL$(E) = CAT$(DI
19113 E = E + 1
19213 NEXT D
19313 INPUT "ARE YOU THROUGH READING" ;Xl$:RETURN
1940 OPEN "D", u, FL$, 64
19513 FOR I = 1 TO N
19613 WRITE u, CHK$(I) ,AMT${I) ,REC$(I) ,NAM$(I) ,MON$(!) ,CAT$(I)
19713 PUT U, I
19813 NEXT I
19913 CLOSE U
2131313 CLS:PRINT@13,STRING$(224,246);:INPUT"ARE YOU SURE YOU WANT T
a EXLT";X:;;?IF X$ <> "Y" THEN 21313 ELSE END
20135 PCLEAR l:GOTO 313
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TECHNIQUE

Expanded Color Capabilit
by James Wood

•les

According to the Going Ahead With
Extended Color Basic manual, the Col
or Computer can display only certain
colors on the screen at one time. In the
high-resolution modes you can have
black and green; black and buff; red,
blue, green, and yellow; or cyan, ma-

genta, orange, and buff. But, I wanted
several colors on a black background.
After experimenting, I obtained these
colors. I don't know why it works, but I
can tell you how to put green, red, blue,
and black in the same picture (great col
ors for a space game).

The Color Computer can
now display green,

blue, red, and black on
the screen at one time.

8 creates strings for numbers to display number of hits
10 clears screen, prevents Fe error first time rock is erased
20 resets timer
30 dimensions array for ship and dust
50 draws ship
60 creates dust for explosion
70 paints ship
80 part of ship
90 changes colors

100 places ship into array
110 places dust into array
120 clears graphics and shows new graphics screen
J30 reads joysticks
140 used with line 240
J50 changes joystick reading 10 even numbers (0 prevent dislorted ship image (necessary due

10 switching PMODEs)
160 places ship array onto screen
170 reads joysticks
ISO displays laser blast and sound if joystick button is pressed
190 determines if rock has been hit, sounds explosion
200 delay to leave rock on screen long enough to hit (if you're fast)
210 erases rock
220 determines position for next rock
230 puts rock on screen
240 erases old sttip position onJy if joysticks have moved (prevents flicker of motionless sttip)
260 determines if number of hilS equals 10, places number of hits on screen, prints time

elapsed after 10 ships destroyed

Table J. Line Descriptions

Program Listing

5 'SPACE ROCKS
7 IJAMES W. WOOD, 424 N. MISSOURI, ATWOOD, IL, 61913
8 A$(1)=nD1~n:A$(2)="R5D5L5D5R5":A$(3)="R5D5LSRSD5LS":A$ (4)="DSR

5USD1~":A${S)="R5L5D5R5D5L5":A$(6)="R5L5D1~R5USLS":A$(7)="R5D1~"

:A$(8)="RSD1~L5U10D5R5":A$(9)="R5DSL5USR5D10"

1~ U=3:V=j:CLS~

213 TIMER.. 0
Li.~IiI!I:{'mllil!"l!d
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Type in and run the Red, Green,
Blue, Black demo, which starts at line
295. Lines 300-330 use PMODE 3,1
and SCREEN 1,0 to create red, blue,
and yellow boxes on a green back
ground. After the For loop in line 340,
the monitor is changed by PMODE
4,I:SCREENl,1. The red changes to
green, blue to red, yellow to blue, and
green to black.

You could use these colors to create a
space ship as well as some rocks to blow
up. In the Space Rocks program, a red
and blue ship shoots green laser blasts at
red and blue rocks against a black sky.
The rocks explode into green, red, and
blue dust. The right joystick controls
the up, down, left, and right movement
of the space ship. Depressing the fire
button creates a laser blast.

The program has one minor problem.
The ship points to the right and shoots
to the right. If a rock is on your left, you
can still blow it up by shooting to the
right. This problem will give you some
thing with which to experiment. •

James Wood can be reached at 424
N. Missouri, Atwood, IL 61913.

The Key Box

Color Computer
16K RAM
Extended Color Basic
One J"ystick



30 DIMW(20,10) ,E(10,10)
40 PMODE3,1:PCLS
50 DRAW"BM0,0R4F4R8F4L20U8"
60 FORT=lT020:PSET(RND(10)+100,RND(10)+100,RND(3)+1) :NEXTT
70 PAINT(3,4) ,3,4
80 FORX=10T014:PSET(X,6,2) :NEXTX
90 PMODE4,l
100 GET(0,0)-{20,10),W
110 GET(l00,100)-(l10,110),E
120 PCLS:SCREENl,l
130 A=JOYSTK(0) :B=JOYSTK(l)
140 Al=A:B1=B
150 A=INT(A/2)*2:B=INT(B/2)*2
160 PUT(A*4,B*3)-(A*4+20,S*3+10),W
170 AA=JOYSTK(0) : BB=JOYSTK (1)
180 P=PEEK(65280) :IFP=1260RP=254THENPLAY"04V31L255BCB":LINE(A*4+
22,8*3+8) - (255,8*3+8) , PSET: LINE (A*4+22 ,B*3+8) - (255,8*3+8) , PRESET
:GOT0190ELSE200
190 IFABS ( (8*3+8) -V) (=3THENPUT (U-5, V-5) - (U+5, V+5) , E: PLAY"02L100V
31GECA":LINE(U-10,V-10)-(U+10,V+10) ,PRESET,BF:NH=NH+1:GOSUB260:G
OTo220
200 JW=Jw+1:IFJW=6THENJW=0:GOT0210ELSE240
210 LINE{U-3,V-3)-(U+3,V-f3) ,PRESET,BF
220 U=RND(100)+150:V=RND(170)+10
230 CIRCLE(U,V),3
240 IF AAOA1 OR BB(>81 THENLINE(A*4,B*3)-(A*4+22,B*3+10) ,PRESET
,BF:GOT0130
250 GOT0170
260 IFNH=10THENPRINT@192,INT(TIMER/60);"SECONDS FOR 10 HITS"ELSE
LINE (0,180) - (6,190) , PRESET, BF :DRAW"BMI ,180"+A$ (NH) : RETURN
290 END
295 'RED,GREEN,BLUE,BLACK DEMO
298 'JAMES W. WOOD, 424 N. MISSOURI, ATWOOD, IL, 61913
300 PMODE3,1:PCLS:SCREEN1,0
310 LINE(20,20)-(80,80) ,PSET,BF
320 COLOR3,1:LINE(80,80)-{140,140) ,PSET,BF
330 COLOR2,1:LINE(140,140)-(190,190) ,PSET,BF
340 FORTT=1T0500:NEXTTT
350 PMODE4,1:SCREENl,1
360 GOT0360

REAL ESTATE INVESTMENT
SOFlWARE

FOR TRS 80 SYSTEMS
REAL PACK,s a comprehensive package of
programs lor analyZing real estale investmenlS

INCOME PROPERTY ANALYSIS projects plOlhs and
cash !Iows belore and alief laJles. ROI. IRR. equrty
returns. breakeven occupancy reQlllfements. property
values. morlgage balances and results 01 sale lor up
10 15 years Handles multiple loans. dep(ecoation
metnOOs. Income and appreclallOf'l panefns

LOAN calculales loan lerms. provides amort,zalion
lables. and compules dlscounled loan values or
YlelCls Handles balloon paymenls, prOVoCles loan
evalualions al lulule lime pe1iods

WRAP provides similar computalions 'Of wrap around
loans

HOUSE RENT/BUY compares caSt1 Jlows and real
costs lor house purchase compared 10 renllng
Handles multiple mortgage and graduated payment
loans, Generates unique personaliZed narrative leiter
10 explain lhe tabular output

POLICY analyzes real estate investment strale{lies.
You spe<;lfy InveSlment values such as leverage.
interes!. capotalizatioo. and apprecIation rates and also
InveSlmenl sllal@9ies Such as tax 'ree eXChang,ng,
sale ana purchase 0' lallJer propeflies, and ptlyslCal
KnprOVemenl 10 Increase income ala Nickerson
PrO,eclS. 'Of UP 10 20 years. prolits ana cash 'lows.
rales 0' return, the results 01 proJeCted IndIvidual buy.
se", and lfacle Iransa<:lIons. lax consequences. and
accumulal@(j properly values ana cash flows

REALTOR TESTED by prolessionals. 8frOf toleranl
and easy to use.

MORE THAN AN OPERATING MANUAL, The 150
page InstrlJCliOn manual also IFICludes chaplefS. ··How
10 USe REAL PACK 10 Increase Your Real ESlale
Busoness" and ··How to Operate Your Own Financial
AnalYSIS Business".

$295.00 Jor lhe whole package
Check. COD, Visa, Maslercharge

To order. call (2C1e) 134-4323 or Wille .... 8
CONEX ELECTRO SYSTEMS INC,

1802 C.roUn. Slr..I, B.lIlngh.m. WA 98228

CONVERT YOUR SERIAL PRINTER TO PARALLEL

The UPI serial pri nler interfaces allow an ASCII serial pri nter
to be connected to the parallel printer port on TR5-BO
Models I. II and III.

Software compalibilily problems are 10lally eliminated because
the TRS-aO "Thinks"thal a parallel printer has been allached.
No machine language driver needs to be loaded into high
memory. VISACALC, SCRIPSIT, BASIC, FORTRAN, etc "II
work as if a parallel printer was in use.

BINARY DEVICES
formerly SPEEDWAY ELECTRONICS
11560 TIMBERLAKE LANE
NOBLESVILLE, IN 46060
(317) 842-5020 v' 106

The UPI interfaces are completely self contained and ready
to use. A 34 conductor cable and connector plugs onto the
parallel printer port of the Modell expansion interface or
onlO the parallel prinler port on the back of Models II and
III. A 0825 socket males with the cable from your serial
printer. The UPI interfaces convert the parallel output of the
TRS·BO printer port into serial data in bOlh the RS232-C and
20 MA. loop formats.

IRS 80" ri rradcmJ,k oj l.ifld~

.... See LISI of Advertisers on Page 563

VISA MasterCard

Switch selectable options include:
• Linefeed after Carriage Return
• Handshake polarity (RS232·C)
• Nulls after Carriage Return
• 7 or a Oala Bits per word
• 1 or 2 Slap Bits per word
• Parity or no parity
• 000 or EVEN parity

NEW VARIABLE BAUD RATE MODELS
Switch selectable from 110-9600 BAUD
UPI·3V8 for models I or III $149.95
UPI-2VB for model II $149,95
UPI·3VB·6 for model I or III with 6 ft. cable $159.95
UPI·2VB·6 for rnodelll with 6 ft. cable $159.95

Shipping and handling on U.S. orders. $4,00
90 day warranty on all interfaces, ten day return privilege.
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INDEX

80 Index, 1980-1982

Many of you have asked for it, and
here it is: a cumulative, annotated,
cross-referenced 80 Micro article index
through October 1982. (Look for the
rest of 1982 in the January issue). We've
even included references for Debugs!

The index is divided into the follow
ing categories: Business, Education,
Games, General, Graphics, Hardware,

Home/Hobby, Programming Tech
niques, Science/Math, Tutorials, and
Utilities. Reviews are listed in a sec
tion of their own. The articles are sorted
by title.

The computer the article was written
for is listed in parentheses at the end of
the annotation. If no computer ap
pears, it is a general article that applies
to all TRS-80s.

You will notice that most are listed as
Model I articles. Many of these pro
grams will run on a Model III, but we
could not test them all to be sure. Also,
it is often easy to convert Basic pro
grams from one TRS-SO to another.

If you do not have the issue that has
the article you want, many back issues
are still available. Look for an order
form elsewhere in this magazine.•

1980
BUSINESS
Title Author Issue/Page Debug Annotation

Accountant's Aid Sheats 6/80:t30 Produce columnar work sheets. (Modell)

Bminess Programming Clarke 5/80:78 See TUlOrials.

Doctor Your Records Muehlig 9/80: 162 One doctor's bookkeeping program. (Model I)

Down the Road Vick 9/80:212 Stock and sales plan to maximize profit. (Model I)

Gel Ihe Whole Story Blechman 7/80:62 9/80: 14 Computerize your Amway business. (Model I)

Investment Analysis Sparks 3/80 Usc sophisticated financial techniques to analyze

possible investments. (Model I)

Liveslock Management NOli 10/80:106 How farmers use computers 10 keep track of herd

managemenl.

Offiee Computer, The Valle 12/80: 109 Sel up your computer to handle comlllon chores of a

business.

Printer's Apprentice Barnes 3/20:22 Give priming cstimates on the computer. (Model I)

EDUCATION
Title A Ulhor Issue/Page Debug Annotation

Braille Bruey 1/80:52 Generate Braille on an impaci printer adjusted for a

heavy impression. (Model I)

Computer Education Charlier/Goldner 7/80:44 Computer-cd class al the FOri King Middle School.

Fraction TulOr Orr t/8O:8O Teach fractions to children. (Model J)

He)'. .. You in the Cor- SOUlh tl/80: 186 Educalional games. (Model I)
ncr

Kidsturr Keen/Dischert 9/80: t24 Pick oul sl13IXS on screen. (Modell)

Malh Flash Barbarella 9/80: 158 12/80: t8 Simulalion of malh Ilashcards on screen. (Model J)

More Nighl School LOIXZ 4/80:45 Another report on Loyola Universily's Compulcr

education course.

Music NOIc Rccognition McClung 9/80: 182 Program that leaches you how to read music.
(Model I)

Night School Lopez 1/80:41 University of Loyola uses 25 Model Is in computer

education course. (Model I)

Preschool Math Hastings 4/80:77 Teach math to young children. (Model I)

Quiz Master Eckert 6/80: 148 Store questions and answers on disk. (Model I)
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GAMES
Title Author Issue/Page Debug Anno/alion

4K Intelligence Lopez 3/80,55 Artificial intelligence in Level I. (Model I)

Asteroid Adventure Perry/Taylor 10/80,212 4K arcade space game. (Model I)

Ball Box Lewis 4180,60 Based on Pong Squot. (Model I)

Code Cracker Morgan 8/80,110 Generate codes for one or two players 10 decipher.

(Modell)

Computer Monopoly Adams 11/80,83 Computer simulation of the board game. (Model I)

Game of Life, The Kilsz 6/80,38 8/80,16 Based on British mathematician John Conrey's game,

in Assembly language. (Model I)

Heartbeat Away, A Morey 8/80,76 Simulation for being President of U.S. (Model I)
Life in the Fast Lane Kepner/Grace 8/80,62 Basic/Assembly game of Life. (Modell)
Ping-Pong Moehlis 9/80,216 Hit the bouncing dOl. (Model [)

Puzzler Morgan 10/80,198 Find the hidden word. (Model I)

Rock, Scissors, Paper Harris 4/80,116 An old standard computerized in 4K. (rvlodel I)

Slot Machine Fason 8/80,84 Casino simulation. (Model I)

Star fighter Ferrera 8/80,59 Space arcade game for 4K. (Model I)

Swords and Sorcery II Adams 8/80042 10/80,14 Adventure game. (Model I)

Third Dimension, The Dillehay 7/80,152 4/81:22 Tic-Tac-Toe-like game. (Modell)

True or Fabe? Krutch 6/80: 116 Guessing game with artificial-intelligence lechni4ues

employed. (Model I)

U-Boat Borrmann 8/80,68 Sink subs and learn matrix handling. (Model I)

Westward Ho! Herold 10/80,148 Simulation of a westward trek by pioneers. (Model I)

GENERAL
Title Author Issue/Page Debug Annotation
Computer Bulletin Boards Cambron 5/80,110 All about bulletin boards and how to access thelll.
Confessions of a Kornfeld 4/80,30 Humor
Computer Derelict

Courts Smashed Kitsz 10/82,55 Software Copyright and the courts.
Copyright?

Dealer's Experience, A Der-onzo 4/80/98 RS dealer experience.

EDTASM Index Kepner 6/80,124 A cross-referenced index for the RS E/ A manual.
Electronic Networks Robertson 11/80,62 Computers and networking.

How the Gamesman Robertson 7/80048 Scott Adams profile.

Began

I Ching Scarpelli 4/80,123 Calculate life's changes on the TRS-80. (Model 1)

In the Beginning Herro 7/80,78 One man's experience with the TRS-80. (Model I)
On the Radio Hastings 8/80,86 Do a broadcast log on the TRS-80. (Model I)
Owner's Tale, An Dilbeck 5/80,107 Why [ bought my microcomputer.

Part-time Consultant Morin 3/80,79 How to be a computer consultant.

Put-N O'Brien 5/80046 A list of structured statements to build a language

around.

Radio Shack Busch 11/80,109 TRS-SO compared to other computers.

vs. Competition

Table of Contents, The Thurlow 11/80,234 Outline for Scripsit instruction tapes.

Tally with an 80 Graham/Haller 11/80:114 Computerize election returns. (Model I)

Tandy Story, The Brown 1/80,28 Short history of the Tandy/Radio Shack

Corporation.
The Bottom Shelf Shuford 2/80,36 Profile of a software company.

GRAPHICS
Title Author Issue/Page Debug Annotation
Adventures in Roseland Joffe 6/80,62 8/80,16 Use J = a SIN X to draw a three-leafed rose. (Modell)

Basic Drawing Gorsky 7/80,140 Draw on the screen and save your work. (Modell)
Beginner's formatting Keller 7/80,108 See Tutorials.
Beyond Blackjack Thorsen 1/80,60 See Programming Techniques.
CAL81 Strazzarino 12/80,128 See Home/Hobby
Compu-Sketch Hendricks 12/80,255 Short Basic program to draw on the screen. (Modell)
Curve Plotter Cecil 7/80,130 Draw curved graphics in Basic. (Model I)

Doodle Bug Bishop 6/80,72 8/80,16 Doodle on your screen with eight direction keys.
(Modell)
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Title Author Issue/Page Debug
Double-size Graphics Thiel 6/80,106

Graphics Coder, The Racine 8/80,160

Imag~s Gorsky 11/80:220

Inside-olll Debugging Ogren 11/80:222

Kalcidopen Nicholas 6/BO:78

Random Walker Slrazzarino 11/80:179

Real-lime Graphics Zidonis 6/80:82

Seasons Greetings Vann 12/80,112 3/81,14

Simple Graphics Hommel 7/80:76

Super Graphics Moyer 10/80,202 1181028

HARDWARE
Title Author Issue/Page Debug

300-baud Terminal Loas 8/80: 136

Habybug Keypad Kitsz 3/80:88

Box II In Zalnerullas 3/80,132

Build a Light Pen Holder 4/80,38 6/80,12

Build Your Own Port Hawkes/Reese 9/80:116

Cassette Problems Stoner/Barker 1/80:62

Cassclle Problems II Stoner/Barker 2180,54

Caveat Emptor Parris 10/80,122

Cheap CLOAD Pix King 1/80,132 4/80,27

ChCilP Video fowler/Murray 8/80:116

CLOAD iVlicrornctcr Thiel 5/80,84

CTR- 41 Modifications Hinrichs 4/80,110

Destick Your Relay Lukoff 5/80,74

Disaster Saver Brooks 7/80: 156

DVM Interface for lhe 80 Casper/Freedman 10/80,156

Faster, Faster Kitsz 2/80:50

Fuse Fix Winter 6/80,154

H 14, Meet the TRS-SO Friesen 10/80,118

Hornebrew Interface, A Vince 3/80:96

Homebrew Mernory Ragucci 5/80,70

Hornchrew TRS-80 Steele 11/80,146

I/O Ports Plus Harron 3/80: 120

Interfacing lhe NEC Kunzman 10/80: 144

Spinwriter

Joystick City Sutel 12/80: 186

Level JI to Model JJ Colby 1/80,70 3/8U4

Look, a Super Snubber Martel 11/80,216

Lowercase and Uppercase Stoner/Barkel 3/80:72

LPRINT "Cheap" Blechman 2/80,100

Mem Size ... 20K? Stanley 11/80,116 5/81 :22

Mork & Mindy Monitor Jackson 4/80:58

PR- 40 Printer Interface Hise 8/80,152

Regulate It! Klungle 3/S0,113

Relay Assistant Jahns 7/80:112
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Annotation
How to get around CHR$(2J) and keep your

graphics. (Model I)

See Utilities.

Draw radial lines on the screen. (Model [)

See Tutorials.

Display kaleidoscope-like graphics on the screen.

(Modell)

Randomly generated graphics on the screen.

(Model I)

Use PEEK <lnd POKE in game sinHrI<ltions. (Model I)

Generate greeting cards on your screen. (Modell)

Draw designs with arrow keys in 4K. (Model I)

Fast animation lIsing the Prim graphics method.

(Modell)

Annora/ion

Usc unused lCs in the TRS-80 to make il a half

duplex terminal. (Model I)

Hex keypad to use with machine l'ode. (l'vlodel I)

Build a box to hold wires and keyboard. (Model I)

(I\tlodel I)

Build a parallt'l port using lh(' 8255 PPI chip.

(l'vlodel I)

See Tutorials.

Build the Data Dubber, which regenerates original

CSAVE pulses. (Modell)

Tri<tls and errors of hornebrew interfacing. (Model I)

Device to block unwallled noise on CLOADs.

(Model I)

Inlerfaee a Iv to your cornpuler. (Model I)

Device to monitor load level.

Mods for a belter recorder. (I'vlodel I)

Mod 10 prevent relay from sticking on the casselle

recorder.

Power interlock to prevent garbaged disk files.

(Model I)

Hook up a digital voltmeter to the TRS-80. (~,todel I)

Program speedup device. (Model I)

Put all externalluse on your power supply. (Modell)

Illlerface Healhkit printer 10 TRS-80. (rvlodel I)

Real-time interface for home eli male control, etc.

(Model I)

Extra memory wilh no expansion interface. (Model l)

Build your own TRS-80 from scratch. (Model I)

Interface to turn on allY memory location for control

or monitor LIse. (Model I)

Get lhe NEC printer to work at 1,200 baud. (Model I)

Interface joysticks via the casselle I/O pOri. (Model I)

Interface Model 33 Teletype 10 TRS~SO.

Protect cassclle's relay from high voltage across its

conlact when turned ol'!".

Build a 10wl'H,.'ase mod. (Model I)

Using a serial printer with TRS232/Formatil'r.

(Model I)

Add 4K to 16K. (Model I)

Use Iv as a computer rnonilOr. (Model I)

Connect an SWTPC printer 10 a TRS-80. (Model I)

Build a voltage regulator.

Circuit to prevent recorder on/off colllrol from

""Tiding in the close position.



Title Author Issue/Page Debug

Relay Protection Richardson 1/80:78

Reverse Video KitSL 4/80:54 5/80:28

Selectric Hardcopy Bickerton 9/80:102 11/80:22

Serial Clank on the Print O'Brien 10/80: 194 4/81 :22

Simple Interface Mullin 2/80:94

Teletype Interface Noeth 6/80: 142

Teletype Interface Commander 9/80:84

Testing 1,2, 3 Nelson (,/80: 136

TTY Interface Rumball 7/80:144

Turn-on Nestor 12/80:208

Two Basics Better than Erickson 10/80:182

One

Two Different Worlds Eckert 7/80:116

Video Tune-up l'vliller 2/80:62

HOMEIHOBBY
Title AUlhor Issue/Puge Debug

Boul with the IRS, A Blechman 9/80:58
CAL81 Strazzarino 12/80: 128 4/81:22

Carpool McCahan 5/80:62

Cold Comfort Keen/Laughlin 10/80: 176

Decisions, Decisions Wah an 1/80:56

DUly Roster Slraw 3/80:127

Fixer, The Ashley 11/80:90

Graph Plotter King 3/80: 130
Gregorian Convener Borrmann 12/80:260

Household Accounlant Andresen 2/80: 114 4/80:27
IRS-SO McNeil 3/80:42

Itinerary Gorsky 4/80:95

i'vlagazine Index Klu_ngle 4/80: 114 2/81:31

Merry TRSMAS Taylor 1/80:32

Mind Your As and Ps Leonard 9/80: 174
Model Conversion Blackburn 5/80: 128

Passing the Plate Rickers 2/80:70

Reference Library Index Morgan 9/80: 146
Soundex Codes Hodge 3/80: 138

Tout J \Vilson 1/80:90

Video Titler Rotzien 4/80:121

Your Personal Calendal Colsher 11/80: 132

PROGRAMMING TECHNIQUES
Title Author I,sue/Page Debug

Adventures in Roseland Joffe 6/80:62

Beyond Blackjw.:k Thorsen 1/80:60

Cheap Trills with T-Bug Joffe II /80: 168

Cutting & Splicing Basic Nottingham 5/80: 134

Display Formalling Joffe 6/80: 134

Doodle Bug 13ishop 6/80:72

Annotation

Build a protection device for your cassette relay.

(Modell)

Build a reverse-video device. (Model I)

Inlerface a TRS-80 and a Selectric typewriter.

(Model I)

Illlerfacing serial printers via the RS-232. (Model I)

Intcrface switches using one chip and eight resistors.
(Model I)

Interface a Model 33 with no mudification to the

CPU. (Modell)

Instructions and driver program to inlerface a TTY to

your computer. (Model I)

Interface your computer with a test measuring

system. (Model I)

Use a TTY as a printer. (Model I)

Automatically turn on the RS line printer with a relay

and software control. (l'\'lodel I)

Mod for I.evell and I.evelll in the same machine.

(1\'10del I)

AID converter using the AD570 and AD582 chips.
(Model I)

Eliminate fULLy edges and make monitor elec1fically

safe. (rvlodel I)

Annotation

Howa TRS-80 can help in an IRS audit. (Model I)

Print out personalized calendar with graphics.

(i'vlodcl I)

Progralll to organize a o..:arpool. (Modell)

Heating and insulation-analysis progralll. (Mode[ I)

Basic program to aid ill decision making. (Model I)

Keep track of who's in charge or what for dub or

church functions. (Model I)

Program to keep photographer's darkroom organ·

ized. (ivlodel I)

I>lot how muo..:h you spend each month. (Model I)

Convert Gregorian dates to Julian. (Model I)

Keep family expense reo..:ords. (Model I)

Keep tax reo..:ords. (Model I)

Ket'p trao..:k of travel arrangelTlt:lHs. (Model I)

Keep track of up to 300 articles in 16K. nVlodel I)

Display Christmas greetings on TRS-80. (Modell)

Compile grocery lists in 16K. (Model I)

Work out rnodelmeasurernents. (Model I)

Keep trao..:k of Sunday dwrch donations. (Model I)

Keep track of anides in 16K. (i'vlodcll)

Class similar-sounding names together for easiel

genealogical research. (Model I)

Horse-racing analysis program. (Model I)

Generate captions for video produo..:tions. (Model I)

PUI important dates, etc. on your 16K one-disk

system. (Model I)

Annotation

See Graphics

Learning Level I Basic graphics techniques. (Model I)

How to get sound in machine code. (Model I)

Reorder programs via block movement.

Techniques for a tidy screen display. (Model I)

Sec Graphics.
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Title Author Issue/Page Debug Annotation
Free Format Search Riekers 5/80:94 See Utilifies.
Gct Serious Pape 10/80:93 Using the RST instruction. (Model I)
Hidden Codes! O'Connor 1/80:93 Usc commands the RS manuals don't
Missing Chip memion. (Model I)

INKEY$ Himler 4/80:103 Enhance computer/user interaction. (Modell)

Keyboard Interrogation Yarhrough/Vesteen 6/80: 140 Use PEEK 10 directly access keyboard memory.
(Model I)

Long and the Short of It Bole 11/80:180 Formal RS Quick Printer output for screen dumps of

game displays. (Model I)

Merry TRSMAS Taylor 1/80:32 See Home/Hobby.
Mullipk USRs Ventimiglia 4/80:80 Gct up 10 10 USR subroutines. (Model I)
Music Maestro! Pape 1/80:36 Machine-language and Basic lone-generating routines.

(Modell)

Now It '5 Time for. Cornell 12/80:160 Use rTInemonks for Basic functions call, with

Name That Routine Assembly-language listing. (Model I)

Of Two-Dimensional Conhaim 11/80:160 How 10 use two-dimensional arrays. (Model I)

Arrays

Randomness Carpenter 6/80:65 Use bargraphs to see how RND works in a program.

(Modell)

Rom Routines Thielke 2/80: 106 10/80: 14 Use Microsoft ROMs for programming shortcuts.

(Model I)

Smart Programs Lovy 11/80:202 Write programs with self-modifying code. (Modell)

Soundex Codes Hodge 3/80: 138 See Home/Hobby

Stringy Machine Code Grimes 9/80: 152 String-packing techniques with Basic program.

(Modell)

Super Graphics Moyer 10/80:202 See Graphics.
U-Boat Borrmann 8/80:68 See Games.
Useful USR(O) Function Kepner 10/80: 100 Ways to imbed and use USR(O) in programs.

(Modell)

Variations on a Theme Bullil! 9/80: 188 Use Print to print lines. (Model I)

SCIENCE/MATH
Title Author Issue/Page Debug Annotation

Biorhythms Holthausen 3/80:117 Get a numerical indication of daily biorhythms.

(Modell)

Divine Proportions Cecil 9/80: 170 Generate figures to study aesthelics. (Model I)

Equations Joffe 3/80:84 Algebraic equation solUlions.

Genolype Rauber 10/80: 188 Program 10 eslimale risk of having children with

defects for parems with genetic problems. (Model I)

Linear Meter Design Thibodeau 7/80:58 Program 10 calculate values for linear dials. (Model I)

Oh No! Calculus Joffe 1/80:114 Calculus demystified.

Process Control Hoffman 2/80: 104 Prevent problems caused.by over-adjustment of a

process comaining random errors. (Model I)

Real Roots Daniels 7/80:166 Compule square rOOls in Level I Basic fast. (Model I)

Root Routines Gerald 2/80:73 Solve algebraic equal ions. (Model I)

Telepathy \Varren 1/80:54 Com pUler-simulated Zener cards to lesl for ESP.

TUTORIALS (Modell)

Title Author Issue/Page Debug Annotation
Article Called Intrepid Gorsky 9/80: 178 How coding works-cryptography on the computer.

(Modell)

Assembly-language Colsher 6/80:118 Assembly-language program that shows the result of
Trainer most machine instructions. (Any 280 computer)
Basic Switchyard, The Perkins 7/80:52 How the Basic interpreter works.
Beginner's Formatting Keller 7/80: 108 Put graphics where you want them. (Model I)

B1NAX KIBUFF Blair 9/80: 187 ROM routines not listed in your manual. (Model I)

Break Disable Rastin 4/80: 128 6/80: 12 Software to prevent unwanted breaks. (Model I)

Business Programming Clarke 5/80:78 How 10 write a business program.
Cassetle Problems Stoner/Barker 1/80:62 Reasons why a cassette won't load and possible solu-

lions. (Model I)

Disk Files O'Brien 7/80:88 Use random and sequential access on your disk

system. (Model I)
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Tille AuThor Issue/Page Debug Annotation

Disk Primer, A O'Brien ,/80"30 How disk drives work and what Ihey can do.

EDTASM on Disk BulleT 1/80"20 5/80,28 Convert RS E/A from (ape (0 disk. (Modell)

Equalions Joffe 3/80,84 Sec Science/Math.

Floppy PIMS Herman 2180,80 Convert SCELBI Personal Information Management

System to run On Di~k Basic. (Model I)

Gel T-Bug High RappajX>rl 1180,118 3/80, 13 Move T-Bug (0 higher memory. (Modell)

Graphic Sort de Zoysa 8/80"66 Graphic depiction of how Ihe compuler SOriS.

(t\'1odel I)

Inside Level I MClIshaw 6/80,% Make better usc of Level I. (Model I)

Inside Ihe ROMs SlOck 3/80,94 Using built-in Assembly-language subroutines.

(Model I)

Inside- out Debugging Ogren 11 /80,222 Graphics techniques to gel game figun.'s on screen.

(Modell)

Into lhe 80s, PI. I Sinclair 9/80,50 Pointers for beginners. (Model I)

Into the 80s, PI. II Sinclair 10/80,68 String variablc~, Clear command, Inpul tips.

(Model I)

Into the 80s. Pt. III Sinclair 11/80:70 If ... Then ... Ebc, C1earillg methods, and more ex-

plained. (Modd I)

InlO the 80s. Pt. IV Sinclair 12/80,82 Storing variables, dilllcnsioning. loading strings.

matrices, CUlling sirings, and more. (1\'lodell)

Keyboard Informal ion Lcvy 1/80,138 Use INKEY$ morc efficiently. (Mood I)

Machine--eode USR McDonald 8/80, 178 Incorporate machine code into Basic programc;.

(Modell)

Manipulalive Wizard, A Adams 12180,94 How 10 handle array management. (Model I)

rVlodification Updale Richards 7/80,84 Things you can do 10 modify your compu(('r.

(Model I)

My Way Metlshaw 9/80,138 Self-help routines 10 lei the complller help !'>olve your

computing prOblems. (Model I)

Mysteries of Level I[ Griswold 12/RO,'47 4/81022 Jump addr('sscs, l'olllpression codes, variable ... torage

ROM formats, clc. of Level II RO~k (Model I)

"Next" Trap, The Borrmann 9/80:208 11/80,22 Avoid the '!Nf error message. (Model I)

Oh No! Calculu~ Joffe 1/80:114 See Science/Math.

Pascali & II Monsour 5/80,38 A look at IwO commercial Pascal interpreters,

(Model I)

Printer Calibration Rexrode 9/80,94 Ways 10 ensure your labels or paper i~ properly

aligned before you prim.

Pulling Sirings Together II Adams 10/80,76 A look at string management instructions. (f\'lodell)

Pulling Strings Together I Adams 9/80,62 How to manipulate Siring dala. (Modd I)

Punch Out Your Disks Taylor 10/82"40 Get double-sided disks with a paper pUlll.:h.

Relocate with PEEK Rappaport 2/80,88 Move machine--eodc programs aOllnd using a Ba~k

POKE program. (Modell)

Saving Money Acres 7/80, 110 Buy mail order and inslall yourself.

Smart Programs Lovy 11/80,202 See Programming TC\:hniqucs.

Towards Machine Joffe 8/80, 144 12/80,'8 How to begin learning machine language.

Language

UTILITIES
Tille Au/hor Issue/Page Debug Anno/a/ion

Append It! Gerald 2180,82 Add Basic statcmClllS to your program from cassette.

(Model I)

Assemble It Yourself Koch 12180,212 rvlodify EDTASM to run without disk or c'lssetle.

and to use Ihe editor as a WP. (l\'lodd I)

AutoPOKE Kump 8/80, 132 Load machine-language roulines with a Basic routine.

(Model I)

Babybc<:p Kitsz 4/80,68 l'vlachine-language sound routine. ( 'lodc1 I)

Babybug I KilSZ 2/80:42 4/80,27 r....lachine--eode monitor. (Model I)

Babyroot Kilsz 5/80,76 Find defective memory local ions. (Model I)

Backup/Display Lindley 5/80,96 Assembly-language program 10 back up lapes and

display contents in ASCII and hex. (Modell)

Basic Basic Renumbering Drleff 1/80,82 I50-byte renumbering program. (Modell)

Dasic Terminal Noreault 4/80,133 Turn the TRS-80 into an intelligent terminal.

(Model I)
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Tirle Au/hor Issue/Page Debug Alll1ofarion

Basic Word Processor Hinrichs 5/80:50 WP in Basic. (Model I)

Beyond Shell Metzner Walker 9/80: 192 Basic SOrl rouLine. (Model I)

Buffer Analysis Chambers 6/80: 132 Display buffer COnlcllls in hex, ASCII, or decimal.

(Model I)

Cassette File Tallman 8/80: 174 Use the first program all the lape 1O keep track of the

others. (Model I)
CLOAD Assembly Baker 6/80: 146 CLOAD Assembly-language Level I programs.
Language (['vIoJe! I)

CLOAD Machine Schirne[man 2/80:68 Modify your machine-language monitor. (Model I)
Language

CLOAD Monitor Whaland 5/80:86 Gel a graphic display when CLOADing Level [ or J I.

(Model I)

Compac Rornanchik 12:80: 198 Assembly-language subroutines 10 speed up I/O pro-

gramming. (['vtode! J)

Competition's Cursor, Bishop 9/80:210 Gel a l1ashing cursor in Level J[ Basic. (tvlodel I)

The
Compress It! Powers 2/80:118 Take oul remark st<ltemcnls. (Model I)

Cross Reference Camp 11/80:128 Basic program that builds cross reference of machine-

language calls and jumps. (Model I)

Custom EDTASlv1 Blair 8/80: 122 11/80:22 Assembly-language prilller driver for EDTASM.

1/81 :28 (Model I)

Deewriler Driver Beauchamp 6/80: III I/O driver to interfu",:e DEC LA-34 terminal to a

TRS-80, in Assembly language. (rvlodel I)

Del10wer Your Debug Waller 9/80: 196 Access previously inaccessible memory locations.

(Model II)

Delay Loop Joffe 9/80: 168 Delay or liming loops for Assembly-language pro-

grams. (Model I)

Disk File Protection Keen/Dischen 8/80: 164 Protect disk files from being overwrilten. (Model I)

Disk Index Cheshire 2/80: 124 Keep list of programs all file. (Mudd [)

Displaced Programs Moehlis 7/80:158 Move machine-language programs to high memory

and savc them 10 disk. (Modell)

Documell1 Those Noel 9/80:88 2/81: 12 Program that lists variables and tells what they rep-

Variables resent. (Model I)

lJoodle Bug Bishop 6/80:72 See Graphics.

DOS Machine-code Turner 11/80:208 Keep routines in high memory from conflicting with

Loading Techniques each other. (Model I)
Dvorak Keyboard, The Boyd 12/80:66 Program to convert your keyboard from Qweny 10

Dvorak format. (Model I)

Elch-A-Screen Shrum 5/80: 116 Design video layouts for use in programs. (~vlodel I)

Extra Errors Moses 3/80: 125 Add error messages. (I\'lodel I)

ExIra Variables Clark 1/80: IJ4 Get extra variables in Level l. (Model I)

fASTDOS Neher 5/80: 114 Modify TRSDOS for !TIorc speed. (Modell)

Format 40 Adams 7/80:162 10/80: 14 Basic prilllollt format routine. (Model I)

Fractional Input Cecil 5/80: 142 Use fractions instead of dt'cimals ill input stall'menls.

(Model I)

r ree Formal Search Rid,ers 5/80:94 Search a data base charactCf by character. (I'vtodd I)

Free Space Cornell 9/80:68 Load Ihis utility lhat deletes spaces, linc feeds. and

remarks into the input buffer. (Model [)

Ciraphics Coder, The Racine 8/80: 160 Generate a video-display worksheet 10 (ompute prop-

er graphks POKE locations. (Model I)

Heathkit Interface Kunk 7/80:114 Increase the spt'ed of the Heathkit H 14 printer ",'ith

software. (Model I)

Hex Display Campbell 6/80:88 Convert hex 10 decimal. (Model I)

Holiday Cheer Kerr 12/80: IJ2 4/81 :22 Address lisl and Ieller-writing program in Basic.

(Model I)

Inpul with Insight Decker 10/80: I38 Gel around the limitations of the Input command.

(Model J)

Invisible Password Conley 8/80: 107 Hide your passwords 011 disk systems with

NEW DOS. (Model I)

KBFIX Fix Andreasen 4/80: 108 Move KBFlX in memory with a Basic program.

(Modell)
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Title Author Issue/Page Debug Annotation
Keyword List PillS Decker 12/80,26] Routine 10 prim keyword table with starling addresses

(Model [)

KWIC Index Sparks 3/80:60 5/80,28 rind articles wiTh this technique. (Model I)

6/80,12

Less Is More Wintcrbaucr 12/80:259 Short Assembly-language print rouline. (Model I)

Level J [ (() Level I Wolf 4/80,62 Convert Level II objeci tapes to Level I CLOADab1c

formal. (Modell)

Listen to Your Keyboard DOllluret liSa: 109 DcboUllCC program with audio feedback 011

keystrokes. (Model I)

Lowercase with Strings Chepko 8/80,121 Program (0 generate lowen.:ase. (Modell)

Attached

LPRINT Formatler McCormick 2180,120 Formal printouts. (Model I)

LPRINT Routines Werner 3/80: 105 Print OLlt data from the screen. (Model I)

LPYIDEO Powers 5/80, ]J6 Assembly-language program to prillt Oul s(reen ...:011-

tel1ls. (Model I)

jyJACROPOKE Monitor Stller 4/S0,90 IrKorpOrate machine-code roulilles in Basi....· programs.

(Model I)

Memory DUlTlp Joffe 5/80: 144 Look at memory via PEEK. (Modell)

Memory Sizer Decker 10/80:114 Set memory size from Basic. (Modell)

Menu Lisl Selection Rowlett 11/80:195 Select menu items by number. (Model l)

Subroutine

Mix YOllr Own PIMS Busch 11/80:212 Add a directory to Scelbi's Personal lnforrnalion

Management System. (Model I)

Music Maeslro! Pape 1/80:36 4/80:27 See Programming Techniques.

New ReslOred Fordham I/SO,S4 Recover programs aner Iyping New and restore to

anywhere you like wilh these Assembly-1<mguagt'

rOlltine~. (I\tlodel I)

Pencil RS-232 Driver Kinsey 8/80,170 Usc Electric Pellcil and a printer through the RS-2J2C

interface. (Modell)

Position Display Frost 9/80: 150 Display titles in programs or have a message stand

Olll, draw borders. (Model I)

Pow~Bang-Zap- Brandolini 11/80,230 Assembly-language soulld rouline that uses caSSl'lle

(Crash) I/O porI. (Model I)

Progdat<\ Kelley S/SO, 126 Edit Assembly/Basic prograills. (Model I)

QWIKDISK Nazarian 9/80,206 Software patch to cut track access time in half.

(Model I)

Relocate wilh PEEK Rappap0rl 2/80,88 See Tutorials.

POKE

Restore Data Pointel Cecil 12/80:257 Set dala poinler 10 a place other Ihal1 the slarl of till'

Control data list. (Model I)

Resurrect It! Quindry 11/80:206 Recover Basic programs lost due to errors in Hasil: or

object-code programming. (Model I)

Scallerplot C"ienQvese 7/80,128 USl' the Pearson Producl-Moment correlation 10 ex-

amine one variable as a futlCliotl or another.

(rvlodd I)

Screen Editor Colsher J/80,122 Document your programs in Levd I. (Model I)

Screen print Frankenberg 5/80: 152 8/80,16 Screendump by pressing I, J, and K simultaneously.

9/80,14 (Model I)

Service Tape rJalley 4/80: 106 Load a collection of utility programs with aIle C0111-

mand. (Model I)

Slash Zero Richardson 8/80, I08 Assembly-language routine to prim Ottl all zeros with

a slash. (Model I)

Slow Scroll Lewis 9/80,202 Video driver mod to slow scrolling. (Model I)
Smart Terminal Shirley 1/80,104 Assembly-language program to make your TR$-80 an

intelligent lerminal for a larger system. (Model I)

Software Lock Kelleher 8/80,118 Limil access to machine-code routines. (Model I)

SOrl SOK in 6K! Fitchhorn 1/80: 102 3/80,13 Use disk random access to SOri more data than fits in

memory. (t\'lodel I)

Sound X Baker 7/S0,136 Machine-language sound routine. (ivlodel I)

Spool and Despool Gemry J/SOA6 Print files while running another program. (Model I)

Super Sound Morr 5/80: 130 Assembly-language sound-generating routine using

cassette recorder. (Model I)
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Title

T-Bug and Then Some

T-Bug for II

Take Me Beyond Your

Leader
Tape Librarian

Teapy

T eo.:1 Your Memory

Tinycomp

Triple Play for T-Bug

T Tape

Uni-kcy
Up and Down

Variable Scroll

Versatile Input

Walking Words

Whazil?

White

Winking Cursor

You Can Call [I ... Ray

Author

Paxton

Curtis

McTernan

Herold

Stevens

Chepko

Bohlke

Johnson

Stevens

Archer

Parris

Coisher

Wilde

Borrmann

Penny

COlllmander

Lovy

Kornfeld

Issue/Page Debug

11/80: 172

4/80:84

10/80:210

8/80: 100

7/80: 160

3/80:80

5/80:44

10/80:207 5/80:22

1/80:122

9/80:76

11/80:177

10/80: 134

9/80:98

9/80: 173

3/80: 115

7/80:94

1/80:68

11/80:226

Annotation

Add Clear, Dump, and Shift commands to T-Bug.

(Modell)

Shorten Level II T~Bug and customilc il. (Modell)

Mo\'e cassetle past leader to oxide. (Modell)

Keep (rack of yOUf lapes. (Model I)

Copy tapes wilh source or object code in one slep.

(Modell)

Test program for Ill'" memory chips. (Modell)

Basic program to \:ompilc into Asl'tCmbly language.

(Model I)

Put T-Bug into thrcc different memory locations.

(Model I)

Analyze and adjust cassettes for better CLOADS.

(Model I)

Enter Basic keywords in one slroke. (Model I)

Rerecord any 500-baud lape wilhoul fumbling with

sound levels. (Model I)

Gel a scrccn display of variables used at mly lime.

(Model I)

Routine for casy, elegant dala inpul. (Modell)

Move words across Ihe screen, left 10 righl. (Model I)

Idemify Syslem and Basic lapes. (Modell)

Command to fool inll'rpretcr into cxccuting your own

commands. (Model I)

Givc inpul statements a winking curllor or graphi\:s

block. (Model I)

Read disk directories, lI11l11ber progr<.lllls, and run

them in ant: keystroke. (Mouel I)

1981
BUSINESS
Title Author

After the Goldrush Frost

Analytic Inventory Harper

Management

By Appointment Only Busch

Dollars and Sense Andrews

Exponential Forecasting Gorney

General Ledger Conhaim
House Deteclive, The Cominio

How to Buy & Sell Whitman

Houses

Income Averaging-1980 Grothman

Investment du Jour Honess

Investment Property Sparks

Analysis

Landlord Tuohy

Line Up! Anderson

Loan Wrangler Jensen

Micros-Business or Latamore

Pleasure

Mind Your Own Business Glau

Paper Mountain Wierenga

Pacemaker, The Tinis
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Issue/Page Debug

1/81:120

12/81:314

3/81:152

5/81:216

4/81 :266

5/81 :222 7/81 :20

11/81:160

5/81:103

3/81: 136

11/81:190 3/82:18

11/81:144

2/81:154

3/81:174

3/81 :240

7/81:90

3/81 :200

11/81 :118

11/81 :220

Anno/ation

Calculate value of your precious metals. (Modell)

Organize your invenlory management. (Model I)

Appointment~ttackingprogram. (Modell)

See Utilities.

Forecast demand for your products. (Model I)

General ledger program for 32K and disks. (Model I)
Real estale information library. (Modell)

Program 10 figure wraparound mOrlgagcs. (Model I)

Program to aid in figuring your laxcs with income

averaging. (Model I)

A look at the basic aspects of a business package.

ESlimate income from rental property. (Modell)

Evaluate pDlential real estate investments. (Model I)

Simulate waiting lines 10 siudy check-out counter effi

ciency. (Modell)

Loan calculator program. (Modell)

How Tandy is pushing the TRS·80 as a business

machine.

Assembly time-cost analysis program. (Modell)

See Education.

Assembly time-cost analysis program. (Model I)



Tille Author Issue!Page Debug Annotolioll

Punch Out Conroy 2181:198 Program to aid tallying of time cards. (Model I)
Software Broker, The Harper 6/81:268 10/81:19 Seven-program investment-analysis package.

(Model I)
Some Fundamentals Tune 2181:216 Use the TRS-80 as an effective business computer.

(Model I)
Stale of Ihe Union Reid 11/81 :321 Financial trend monitor for credit unions. (Model I)
Take a Letter Mullin 8/81 :290 Sec Utilities.
Tenant Tracker Kwascha 11/81:138 4/82:26 Computerize your rental records. (Model I)
Ups anti Downs of Foley 11/81:176 See Graphics.
Graphs

EDUCATION
Title AU/hor Issue/Page Debug Annotation
AJternate Course, Pt. I Duffin 8/81: 180 12/81 :28 Programs to tcach data processing and alleviate com-

puterphobia. (Model I)
Alternale Course, Pt. II Duffin 9/81 :204 See Part I.
Alternate Course, Pt. III Duffin 10/81:180 3/82:22 See Part 1.
Alternate Course, PI. IV Duffin 11/81:274 See Part I.
Analogies Spencer 9181:328 Analogy-quiz program. (Modell)
Calling All Teachers Hedden 11/81:306 Package for teachers' record keeping. (Model I)

Classroom Computing Droegemueller/Bell 2/81:78 Howa school started a computer-education course.
Classroom Doodles Rosenberg 2/81:86 Graphic program to encourage problem solving and
Foreign-language Robinson S/81 :219 Usc Electric Pencil to build a foreign-language

dictionary. (Modell)

Green Register. The LaBorde 8/81 :214 Program to keep student records. (Modell)

Math Derby Duffin 9/81:244 Math game to teach the basics. (Model I)

NOles from the Classroom von Kaenel 2/81 :96 Tips on introducing computers to the classroom.
Paper Mountain Wierenga 11/81:118 Program to keep school personnel records. (Model II)

Programming for Weintraub 2181 :68 Things you should know about writing educational

Education, PL I software.
Pogramming for Weintraub 4/81:144 How to go about writing test programs.
Education, PL lJ

Programs for the Nowak/Muswick 10/81:141 Programs handicapped children can use to learn.
Handicapped (Model I)

Project Local Petrakos 2/81 :74 CAl as it is done at one schooL

Quiz Olsen 8/81:188 Use lhe computer to test students. (Model I)

Rushing Toward Petrakos 4/81 :74 How computerized instruction is affccting the
Courseware classroom.

Specific Heal Felchko 12/81:220 Program to help students learn how to find the

specific heat in chemistry lab. (Model I)

Teacher Mod Fish 9/81 :272 Modify lSI's teacher program for networking.

(Model I)

Vocabulary Builder Zimmerman 2/81 :226 Program to aid learning a foreign vocabulary.

(Model I)

Walls of Jericho, The McNichols 9/81 :292 Teach the Bible with this program. (Model I)
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GAMES
Title Author Issue/Page Debug Annotation

Boa Myers 5/81 :294 Two-player graphic game of survival. (Model I)

Capture the Computer Fisher 12181:176 Computer version of the game of Tag. (Model [)
Chess Tulor, The Dowd 12/81:154 3/82: 18 Let the computer leach you chess. (Model I)

4/8U4

Color Concentration Wrye 12/810298 like the tv show. (eq
Colorful Maneuvers Wood 11/8"328 Outmaneuver a friend. (CC)

Compukala Moller 3/81 :278 Computer version of the game of Kala. (Model I)

Dessert Solitaire Ralke 12/81 :226 Based on the board game. (Model I)

Digits for Fun Wirth 8/81 :304 Math Puzzle. (Model I)

Dot Game, The Welcher 4/81 :210 Simple game to connecl the dots. (Modell)

Formula 80 Sprague 8/81:122 Race sports cars on your screen. (Model I)

Frankenstein Nicholas 8/81:92 Three word games in one. (Model I)

Let's Get Rude! Ramella 12/81:142 Removal game with pejorative prompts. (r-.,todel I)

Level II Black Box Jones 7/81:217 Find the contents of The Black Box. (Model I)

Lunar Lander Revisited Beringer 6/81 :244 Another version of an old standard. (Model I)

Magic Cube, The York 12/81 :346 Simulation of the Rubik's Cube. (Model I)

Magic Trick, The Busch 9/81 :J()() Party game. (Model I)

Master Mind Hope 10/81:122 Computer version of game, using AI techniques.

(Model I)

Math Derby Duffin 9/81 :244 See Education.

Micro-basketball Wcindorf 3/81:118 Computer basketball game for l6K. (Model I)

Micro- Yahtzee Johnson 10/81:302 Computer dice game. (Model I)

Simon McGlumphy 8/81:112 Computer simulation of Simon in 4K. (Modell)

Simul-80-a Weird Game Kitsz 4/81:154 Game that simulates what happens inside a

microprocessor. (Model I)

Space Empircs Smith 8/81:106 5/82:26 Strategy space game. (Modell/III)

Space Potatoes BrummelAbel 8/81: 102 Shoot down cosmic spuds. (Model I)

Star Colony Beringer 10/81:334 Colonize and explore the star system. (Model I)

Star Guard Beringer 8/81:116 Three-dimensional space game. (Model I)

Startrek 4.0 Commander 8/81 :86 1/82:24 Classic Stm Trek space game. (Modcl l/lll)

Subdcstroy Cominio 6/81:186 Arcade-style bailie game. (Model I)

Supermaze Batie 6/81: 160 9/81:16 Maze game, using arrays. (Model I)

Tank Rice 8/81:104 Arcade game for preschoolers. (Model I)

This Ain't No Pany! Fason 4/81: 179 Party game that interviews guests. (Model I)

Walk on the Monster Side Latamore 8/81 :84 Short history of games and game development.

Writcrs of a Lost Art Albino 12/81 :290 Sec Tutorials.

GENERAL
Title Author Issue/Page Debug Annotation
80 Interview with Robertson 3/81:82 Two interviews, one with Lew Kornfeld and one with

Kornfeld/Roach John Roach, both of Tandy.

80 Limited, The Latamore 12/81:128 How a TRS-80 runs a model train selllp.

Between the Lines McTernan 3/81:216 Level II manual errata fixed, wilh thoughts on the

rest or il.
Color Computer Kilmon 8/81 :286 Thoughts on the "new" computer.

First Impression

Computerizationl Brown 11/81: 110 How the Computer Revolution is affecting the

Workplace management/labor relationship.

Date Maker, The Grosse 8/81 :274 Julian-to-Gregorian date converter. (Model I)

Digital Delivery Latamore 11/81: 112 Future of electronic mail.
Dragnetwork Kennedy 6/81:122 How a police departmem set up a network with

microcomputers.

Field Guide 10 Doheny 5/81 :208 Humor piece on different types of computer users.

Cornputerists

Getting Involved BailY 7/81:179 Looking back on how one got started with micros.

It's All Robotese to Me Gesamte 9/81:101 Humor-a robot glossary.

Just a Malter of Time Busch 3/81:196 Thoughts on using a micro 10 save money around the

home.

Lenny's SlOry Busch 12/81:384 Humor piece on virtues of making back-ups.
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Title Author Issue/Page Debug Annotolion

Queue Theory Neibauer 12181:368 Simulate a gas line. (Model I)

Realm of Science Fiction Robertson 10/81:136 A look at Al in science fiction.

Unexpurgated Version, Busch 4/81:178 Humor piece all the "rcal" definitions of some

The computer terms.

User's Groups staff 11/81 :272 A list of TRS-80 user's groups.

GRAPHICS
Title

80 Cartoon Capers

Advanced Graphics

Techniques, PI. I

Advanced Graphics

Techniques, PI. JI

Advanced Graphics

Techniques, Pt. III

Banner Banter

Can Computing Be Art?

Classroom Doodles

Color by Percom

Curve Plotter

Doodlebug

Perspective on Cubes, A

Picture This

POKE A, Color Com

puter

Rotation

Tiger with Dots, A

Title Graphics

Turn of the Screw

Unlocking the Graphic

Code

Ups and Downs

of Graphs

Author
DeVigili

Boothe

Bomhe

Bomhe

Valln

Conroy

Rosenberg

Kalinowski

Zimmerman/Stanley

McKenna

Gerhardt

Keen/Dischen

Esposito

Yelling

Somers

Kalinowski

Boothe

Weintraub

Foley

Issue/Page

9/8U20

4/81:116

5/81:119

6/81 :68

2/81:128

2/81:122

2/81:86

1/81 :68

9/81:256

1/81 :208

1/81: 182

9/81 :214

12/81 :362

9/81:154

6/81 :96

9/81 :302

4/81: 117

6/81:147

11/81:176

Debug
12/81:28

Annotation
Generate cartoons on the screen. (Model [)

Use disk commands without disks (0 gel graphic

printouts. (Model I)

See Pan I.

Manipulale three-dimensional objects on screen.

(Modell)

Prim out large-leiter banners on Ihe Quick Printer

(Model I)

Reproduce pictures with characters on a printer.

(Modell)

See Education.

Usc Percom's Electric Crayon to get color all Ihe

Model J.

See Science/Math.

Draw on Ihe screen from the keyboard. (Model I)

How 10 program computer 10 draw cubes. (Model I)

Animation via string packing. (Model I)

Access graphics modes in Ihe Cc.

See Programming Techniques.

Control matrix print-head needles through software

on Ihe IDS 440. (Modell)

Get flashy titles on the screen for your programs.

(Modell)

Three-dimensional, rmating graphics for printer and

video. (Model I)

Relationships between graphic elements and their

ASCII character codes. (Model I)

Generate graphs. (Model I)
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HARDWARE
Tille

80 Appliance Control

Alternate Source, An

Another Noise Maker

Audio Interface

Baudot LPRINT

Cruise Control

Eye-SO

Gold-plated 80, A

Hang Person
Hard and Soft Printware

Hardwirc the RS-2J2

High-Density Graphics

Interface, Pc I

High-Density Ciraphics

Interface. PI. II

Inverse Video

Joysticks for the Model I

L.ast CLOAD Fix, The

Lightning Strikes Twice

Lower Cost Lowercase

Spare-time Generator,

The
Split and Splice

Spooler, The

Superlist

T-Bug III

Take a Leller

Take T-Bug Higher

Talc of Two Drivers, A

Terminal Plus

Through-bool

TRS-80 Disassembler

UC/LC Fix

Underscoring Scripsit

Variable Lister, The

Voice Synthesizer

Weak Link

Where Have All the

GaTOs Gone
Wherzit~Keyword Index

Write Stuff, The

ZBug ... Super Debug

Monitor

HOME/HOBBY

AU/hor

Lewart

Conner

Erb

Batie

Rister

Waltjen/Placido

Hawkes/Reese

Martin

Hilton

Sinclair

Dejarnette

Murray/fowler

Murray/Fowler

Smith

DiNunzio

Stanley

Fowler/Murray

Van Praag

Mehesan

Mills

Gault

Jones

Kleinfelter

Mullin

Stanley

Blair

Gorsky

Smith

Wuebker

Thurlow

Iseli

Webster

Hall

Denholtz

Borrmann

Fox

Barnes

Harrell

Issue/Page Debug

3/810230

5/810254

12/81:312

1/81:172

11/81 :314 2/82:28

12/81:320

6/81:140

12/81:302

10/81:320

10/81:234

5/81 :202

4/81:134

5/81:80 1O/:RI:19

5/81:176

6/81 157 10/81:23

7/81:171

7/81:184

4/81:228

5/81 :264

9/81 :228

12/81:222 3/82: 18

11/81:333

11/81:390

8/81:290 12:81:26

5/81 :284

10/81:326

1/81:226

10/81:312

8/81 :240

8/81 :260

6/81 :246

7/81:259

10/81: 146

10/81:360

3/81 :236 6/81:16

4/81:252 9/81:16

12/81:390 3/82:22

1/81:130 4/81 :22

Annotation

Build a circuit to control home appliances with

software-generated tones. (Model [)

Battery-charger-based power supply.

Sound synthesizer. (Modell)

Casselle dubbing, aural and video load monitoring,

debounce, and more wilh this device. (Model I)

Interface the Teletype Model 15 to the TRS-SO.

(Model I)

AUIO-adjusting speed-up mod. (Model [)

Photo cell interface that will' allow a Model I to detect

objects and speed and direction.

Gold plate your contacts.

Hangman with sound. (Model [)

Build a printer interface. (Model I)

Solder the RS-232 in place.
(iel ]I>2-by-96 resolution on your rnonilOr. (Model l)

Sec Part I.

Build a device 10 prim characters in black on white.

(Modell)

Build a two-joystick interface.

Duild your own X2X CLOAl) fix. (Model I)

Build a permanent transient suppressor.

Lowercase Mod and KB fix. (Model I)

Quick sort utility for name lists. (Model I)

Splil up Basic programs, convert Level [ 10 II. merge

IOgether again. (Model I)

Use your computer while the primer prints. (Model I)

Get more readable listings. (Model I)

Convert Model I T-Bug to Model Ill.

Letter-writing program. (Model I)

Move T-Bug to high memory. (Modell)

Printer patches for Level II Basic and NEWDOS.

(Model I)

Assembly-language terminal program for 48K disk

systems. (Model I)

Initial program loader for TRSDOS. (Modcl I)

Read bits in ROM and convert them to Z80

mnemonic instructions. (Model I)

Get INKEY$ working properly with the RS lowercase

mod. (Model I)

Underline in Scripsit. (Model I)

List variables. (Model I)

Program to gencrate words on the RS Voice Syn

thesizer. (Model I)

Strengthen NEWDOS80's Chain command.

(Modell)
Program that lists line numbers with spedfio.: instruc

tions. (Modell)
Indexing program that searches by title. (Modell)

Assembly-language word processor. (Modell)

An Assembly-language monitor for 16K. (Modell)

Title
AUla Mentor, The

Author

Sparks

Issue/Page

5/81 :87

Debug

7/81:20

8/81:16

Annotation
Program to aid in buying a car. (Model I)
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Tille Author Issue/Page Debug Annotation

Being of Sound Algorithm Weinberg 8/81:136 Write your will on your TRS-80. (Model I)
Cadet-The Decision Albino 10/81 :298 Program to aid in making decisions. (Model I)
Maker

City Accessibility Todd 12/81:310 Find out which cily is most convenient for all group
Calculation members to meet in. (Modell)
C01NS Lloyd 12181:134 Catalog your coin collection. (Model I)
Computer Cantos Griffiths 3/81:154 Computer-generated poetry. (Modell)
Computerized Complaint Gillig 5/81 :276 Send out complaint tellers via computer. (Model I)

Dancin! A Disco Primer Madia 5/81:194 Generate disco dance steps on screen. (Model I)
Dollar Down, A Martin 5/81:113 Evaluate financing plan for a new or used car.

(Model I)

Endorse Ii Welcher 4/81:214 Basic check-writing program. (Model I)
Equine Equation Herold 9/81 :262 Horse-racing program. (Model I)
Evaluation

Family Relationships Horwitz 8/81:192 Genealogy program. (Model I)

Fat City Busch 10/81:274 Freezer inventory program. (Model I)
final Notice, The Atkins 2/81:200 Personal payment scheduling program. (Model I)

Firestream Gille 10/81:316 Calculate correcl waler pressure for fire hoses.
(Model I)

Hold That Pose Ebert 8/81 :248 Photo and slide-indcxing program. (tvlodel I)
Home Buyer's Helper, Stinson 5/81 :99 4/82:26 Estimate what it will cost you to buy a home.
The (Modell)
Hoops Cornwell 10/81:184 Program to keep basketball statistics. (Model I)

House Plam Index, The Chipman 12/81:116 Keep the vital statislics of your house plants on the

computer. (Model I)
Lifespan Wailand 9/81 :252 12181 :28 Program that estimatcs your lifespan based on your

lifestyle. (Modell)
Loan Sharp Atkins 10/81 :338 Figure interest on lhe Pocket Computcr.
Mileage Manager, The Frink 6/81 :236 Keep track of the gas consumption of your car.

(Modell)
Morse Resource, Pt. 1 lotTe 8/81:150 Software to help you scnd Morse code. (Model I)
Morse Resource, Pt. 11 Joffe 9/81:130 See Pari I.
Nag Analysis Crosby 7/81:243 Horse-handicapping program. (PC)
Philatelist's Fricnd, The Castor 12181:108 5/82:26 Catalog your stamp collection. (Model [)
Pocket Full of Chips Dolan 12/81 :230 Several common calculation programs. (PC)
Proccdures Pricing Keller 12/81 :252 Keep track of the cost of living. (Modell/III)
Quick Riff on Synthesizer Keen/Dischert 7/81:294 ARPs, Moogs, and TRS-80s.
Real Rules of 78s, The Conhaim 7/81:289 Figure early loan repayment. (Model I)

Rule of 7Ss, The Conhaim 6/81 :296 Figure rates on early payment of loans. (Model [)
Runner's Logbook, The Vosc 12/81:100 Keep a log of running timcs and distances.

(Modell/III)
Second Sourcing Tinis 11/81:348 See Hardware.
Secret Ballot Busch 9/81 :286 Use your computer as a ballot box. (Modell)
Sharp Marketing Atkins 12181:150 Supermarket program. (PC)
Shoplist Smith 3/81:274 Shopping-list program. (Modd I)
Shopper's Aid Maninger 12/81:172 Shoplist program. (PC)
Two Cents Worth Clayton 4/81:192 Program to cvaluate old pennies. (Model I)
Watt's It All About? Hubert 3/81 :219 6/81:16 Home electrical utility monitor program. (Model I)

Worldly Goods Fail IO/S1 :220 Keep inventory of your belongings. (Model I)

PROGRAMMING TECHNIQUES
Title
All AboUI Program Files

All About Sorts, PI.

Bascal

Be a Super USR!

Chain Command

Implementation

Debug wilh GOTO

Delete and Save

Author

Barnard

Gorney

Metzler

Alford

Pape

Pape

Langston

Issue/Page Debug

10/81:258

8/81 :208

9/81:334

8/81 :254

11/81:250

10/81 :249

9/81 :240

Annotation
Use program files with small DBMs on cassette.

(Modell)

Sce Tutorials.

Get a hybrid Basic/Pascal programming language.

Ways to use USR calls. (Model I)

Program chain and edit programs and continue

execution. (Model J)

Save what's in memory when your program crashes.

Delete lines and Slay in the program. (Model I)
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Title
Do Not Enter

Doing Two Things at

Once

Efficient Cassette I/O

Erudite Arrays

FOR My NEXT Trick.

formatted Screen Input

Get Organized

High-speed Sorts

How to Handle Those

Random Files

In Praise of Outlines

Loops and Arrays

Multi-statement

New Words for Basic

Not-Sa-Random Numbers

On Embedding Data

Pascal Dream, The

Perspective on Cubes, A

Picture This

Plan of the Page, The

POKE A, Color

Computer

Program Chaining and

local Variable Definitions

in Basic

Programming with Voice

Synthesizers

RAM Squeeze

Regression and

Correlat Ion

Rotation

Simple Syllogisms

Slice & Dice Basic

Thoughts on For ... Next

Three's Not a Crowd

Title Graphics

Undocumented

Instructions

USR Usery

Vital Statistics

Wild Glitch Hunting

Author
Weintraub

Gorsky

Sabin

Barnes

Maclean

Byrnes

lesley

Robson

Knecht

Drew

Wein

Keen/Dischert

Neibauer

Zeigler

Adams

Krutch

Gerhardt

Keen/Dischert

Maclean

Esposito

Brown

Werner

Adams

Honess

Yellin

Hoffman

Schneider

Amyx

Mawdsley

Kalinowski

Cameron

Freese

Honess

Warren

Issue/Page Debug
3/81:104

3/81 :178

1/81 :218

9/81 :226

12/81 :380

10/81 :350

12/81 :398

9/81 :220

7/81:271

11/81:204

4/81 :246

10/81 :296

9/81:170

5/81 :246

6/81 :294

6/81;174

1/81:182

9/81 :214

1/81:222

12/81 :362

6/81 :255 10/81:22

8/81:208

8/81:230

7/81 :254

9/81:154

10/81:132

9/81 :322

10/81 :354

8/81:292

9/81 :302

7/81:296

12/81:248

8/81:194 12/81:26

3/81:186

Annotation
Use INKEY$ and eliminate prompts in programs.

(Modell)

Using interrupts in your programs. (Model I)

How to better handle casselle data files. (Model I)

Use one array as a series of arrays in level I.

(Model I)

See Tutorials.

Easier way for data entry. (Model I)

Organize your programming methods.

Sort in machine language. (Model 1)

See Tutorials.

Outline your programs before you write them.

Combine loops and arrays in your programs.

Using multi-statement lines in programs.

Simulate commands not in Level II Basic.

Generate random sequences using Poisson, exponen

tial, or normal distributions. (Model I)

Tips on using Read ... Data ... Restore.

Pascal as compared to Basic.

See Graphics.

See Graphics.

Improve your video page layouts for level I.

(Modell)

See Graphics.

Chaining, variable storage and preservation, and

string storage tips.

See Tutorials.

Space-saving methods. (Model I)

Using regression and correlation for forecasting.

How to rotate 3-D figures. (Model I)

AI techniques for theorem-proving programs.

(Modell)

Write self-modifying Basic code.

Ways to use the loop.

Program with utilities in memory. (Model I)

See Graphics.

Split sometimes unused 16-bit index registers in half.

(Model 1)

Put Variables and $ in USR calls. (Model I)

Build a program to summarize and display descriptive

data value characteristics. (Model I)

Finding the more subtle bugs in your program.

SCIENCE/MATH

State of the art of artificial intelligence research.

How a Modell runs the night shift at an observatory.

A look at current research.

Some techniques used in AI research.

Graph math functions. (Modell)

See Games.

Analysis program for geodesic dome design.

Annotation

10/81: 103

Issue/Page Debug

10/81: 108

9/81 :256

8/81 :304

5/81:182

6/81:127

10/81:118

Nelson

Genet

Vase

Author

And Now Artificial

Intelligence

Applications in Real Time

Artificial Intelligence

at MIT

Artificial Intelligence- Brown

Technology and the Search for Self

Curve Plotter Zimmerman/Stanley

Digits for Fun Pirth

Dome Time Nickell

Title
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Tille Author Issue/Page Debug Annotation

(Model I)
Function Plotter Graue 2/81:126 Graph any function. (Model I)
Molality Crunching Suder 2/81:194 Use atomic masses in practical problems on the com-

puler. (Model I)
Number Cruncher Barbarella 1/81 :232 Data reduction program for statistical studies.

(Model I)
On the Average Gorney 5181 :292 Program to figure mean, midrange, mode values in

averaging. (Model J)
Pocket Slats Atkins 11/81 :391 Median-length statistics program. (PC)
Population Estimation Solomon 2/81:152 Analysis program based on Lincoln-Peterson tech-

niques. (Modell)
Sheer Lunacy Harris 12/81:386 Gel a graphic representation of the moon for any

poim in time. (Model I)
Simple Syllogisms Hoffman 10/81:132 See Programming Techniques.
Solar Altitude Plotter Rea 8/81 :294 Track the Sun's position. (Model I)
Specific Heat Fetchko 12/81 :220 See Education.
Sunrise ... Sunset Skramstad 10/81 :2n Calculate timc and place of sunset/sunrise. (Model I)

TUTORIALS
Title Author Issue/Page Debug Annotation

Adventures in Blechman 10/81 :264 Using TRS-80 with a modem. (Modell)

Modemland

All About Program Files Barnard 10/81 :258 See Programming Techniques.

All About Sons, PI. 1 Gorney 8/81 :208 12/81:28 Choosing the correct sort method. (Model I)

1/82:24
All About Sorts, Pt. II Gorney 9/81:148 See Pan I.

1/82:24

Bascal Metzler 9/81 :]]4 See Programming Techniques.

Basic Difference, The Blechman 10/81 :290 Convl;'rting Modell programs 10 Model III.

Be a Supcr USR! Alford 8/81 :254 Sec Programming Techniques.

Be a Super User Joffe 2/81:166 How to use USR. (Model I)

Betler Documentation Ferber 3/81:209 How to develop a trainer module for program users.

(Modell)

Buyer's Guide to Printers staff 6/81:84 Available printers compared.

Buyer's Guide: Peripheral staff 12/81:183 What's available in peripherals for the TRS·80.

Clear Salsbury 9/81:312 What Clear N does. (Model I)

CLOAD Is Just a Five- Kitsz 1/81:114 Problems and solutions to CLOAD woes. (Model I)

leiter Word

Cobol: Ready and Bradley 7/81: 116 An introduction to Cobol.

Waiting

Color Computer, The Martel/Nicholas 6/81 :202 9/81:16 A look at the CC's capabilities.

Coming to Terms Fugate 7/81:112 Some common computer buzzwords defined.

Compile, Interpret, Faulk 2/81 :224 How the compiler, interpreter. and assembler work.

Assemble
Conversion, The Woeger 12/81:324 Hands-on approach to convening from a Basic to

Assembly-language program.

Cost-effective Word Hewin 4/81 :222 Putting together a eheap word-processing system.

Processor
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Title Author Issue/Page Debug Annotation

Datacom Decisions Derfler 8/81:262 How to start your data communications system.
Disk DOSsier Commander 3/81:68 What a DOS is; how TRSDOS works.
Disk to Tape Hocking 3/81:250 Thought ahoUl using cassettes after getting disks.
Fast Clock DOS Domure! 4/81 :240 Speed up your DOS when you speed up your hard-

ware. (Model I)
Fast Round-up, A McComb 11/81:184 Choosing a word processor.
First Look at Forth, A Krutch 7/81:162 Introduction to Forth.
Floppy Tales Keener 2/81:220 How to use the Extaron Stringy Floppy for dala

sLOrage. (Modell)
FOR My NEXT Trick. MacLean 12/81:380 Uses of the For ... Next loop.
Freebie, The Adams 12/81 :304 How to take 150 bytes Qut of reserved RAM on

cassette systems. (Model I)
Going Pro Moss 9/81 :242 Tips on programming for money.

How 10 Handle Knecht 7/81:271 Make efficient use of random-access disk
Those Random Files files. (Modell)
Idiot's Guide to AL, Pt. Montgomery 5/81:168 Beginner's guide to Assembly-language programming.

(Modell)
Idiot's Guide to AL, Montgomery 6/81:112 See Part J.

Pt. II
In Command Rutledge 11/81 :300 Stay in the Command mode. (Model I)
In Praise of Outlines Drew 11/81 :204 See Programming Techniques.
Ins and Outs of Edit, The Schrader 12/81 :358 Notes on using the Edit utility. (Model I)
Into the 80s, Pt V Sinclair 1/81:100 Using math on the computer. (Model I)
Into the 80s, Plo VI Sinclair 2/81:100 Producing a menu, using subroutines, and more.

(Modell)
Into the 80s, Pt. VII Sinclair 3/81:92 Program construction, using variables, PEEK and

POKE, and more. (Model I)
Join the Pascal Parade Grothman 7/81:146 Introduction to Pascal.
Keep it in the Black Johnston 5/81:188 Reink printer ribbons.
Keyboard Incantations Robnell 11/81 :352 Mysteries of the TRS-80 keyboard. (Model I)
Language Quest '81 VOse 7/81:96 What a computer language is and how they work.
Level II Utilities/Mod III Bigelow 9/81:182 Modify machine-language subroutines for the

Model III.
LUST for Level I Ogden 7/81:251 How to get Level I printouts from Level II. (Model I)
Macroprocessor for Basic Olmstead 8/81:156 Using macros in logical programming.
Macroprocessor for Basic Olmstead 9/81:142 Why most compilers fail, and how to change that.
PI. "I
Macroprocessor for Basic Olmstead 10/81:228 What the Metabasic compiler is.
Pt. IV

Macroprocessor for Basic Olmstead 11/81:243 See Part IV.
Plo V

Macroprocessor for Basic Olmstead 12/81 :206 See Pan IV.
Pt. VI

Memories Are Made of Randall 5/81:146 9/81:16 RAM/ROM explored with memory test routines.
This (Modell)

Model II Q and A Yager 6/81:197 Common questions about Model II answered.
Modify Tiny Pascal for Harrell 7/81:154 12/81:26 How to make changes to put RS Tiny Pascal on disk.
Disk (Model 1)

On Modems Brown 1/81:98 Basic information on modems.
Pilot-Language of CAl Hawkins 7/81:122 Introduction to Pilot.
Programming for Weintraub 2/81:68 See Education.
Education

Programming with Voice Werner 8/81:208 Techniques for programming voices. (Model I)

Synthesizers
Random Tri.:ks Perkins 2/81:168 Why 280 random number sequences are somewhat

predictable.
Regression and Honess 7/81:254 See Programming Techniques.
Correlation
Shadow Knows, The Romkey 3/81 :244 What some of the undocumented RAM areas hold.

(Modell)
Shon and Sweet Gundlach 3/81:272 One line instructions that are useful. (Model I)
Smart Answers Williams 4/81:298 3/82:24 Answer computer prompts in hex. (Model I)
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Title Author {ssue/Page Debug Annotation

Soft Characters Moulton 10/81 :285 Get six morc characters from the RS generator ROM.
(Modell)

Speedsct Winings 5/81:258 Calibrate your drive speed.
To Err Is. o • Forbidden, Adams 6/81:108 What the error messages the TRS-BO gives mean.
Pt. I (Modell)
To Err Is . . . Forbidden, Adams 7/81:291 How to use error traps.
Pt. II

USR Usery Freese 12/81 :248 Sec Programming Techniques.
Writers of a Lost An Albino 12/81 :290 Write your own adventure games.

UTILITIES
Title Author {ssue/Page Debug Annotation
80 Black Book McGlumphy 12/81:278 Find ROM addresses fa.st. (Model I)
80 to RS-232 to TI-810 Herman 8/81:164 Software to interface the TI-81O printer to the TRS-80

via the RS-232. (Model I)
Auto Edit Rollins 2/81:144 5/81 :22 Find out where the current line pointer is located and

simplify editing. (Model I)
Auto-key Ghan 10/81:242 Define strings in Basic and execute USR commands

to enter character from keyboard. (Model I)
Babydub KitsL 3/81 :210 Copy most cassette programs under 16K with greater

volume variation. (Modell)
Base Conversions Yelvington 9/81:186 Convert number bases in Assembly language.

(Model I)
Basic Disassembler, A Delfine 7/81:244 2/82:28 Generate Assembly listings of machine code and ex-

amine Level II PROMs. (Modell)
Basic Shorthand Radin 8/81 :282 Enter Basic keywords with one keystroke. (Model I)
Basic-Enhanced Again Goodwin 11/81:384 Twelve new commands for Level II Basic. (Model I)
Block That Cursor Balewski 4/81 :297 7/81:20 Turn the winking cursor into a block cursor.

(Model I)
Building Bridges Mueller 10/81 :306 Move AIDS Ill's fields to or from Special Delivery's

fields. (Model [)
Captran Gorsky 6/81:192 Convert uppercase text files to upper/lowercase.

(Modell)

Cheater Poker Davies 12/81:356 Data-generating utility that is easy to llse. (Model I)
Check Writer Tzinberg 4/81 :261 Patch for check-writing programs to produce

professional-looking results. (Model I)
Clock Boot Boehmke 2181:112 Put the TRSDOS clock back on time after a reboot.

(Modell)
Command File Modifier Crawford 8/81 :278 Create new command files or modify existing ones.

(Model I)
Compare Everett 4/81 :271 Double check accuracy of ASCII disk dumps.

(Model I)

Comprs Barker 5/81 :270 Machine-language routine to remove remarks and

spaces from Basic programs. (Model I)
Constant Alternatives Hand 3/81 :225 Use decimal, hex, and octal constants in Level II

Basic. (Model I)

Copyit Balewski 10/81:370 Eliminate retyping duplicate data statements in pro-
grams. (Model I)

Copykill Kelly 6/81 :224 Copy or kill dozens of programs with one command.
(Model I)

Crossdos Means 10/81:288 Convert TRSDOS to CP/M. (Model I)
Crossref Ewan 1/81:212 Get a variable cross-reference listing. (Model l)

Customized Commands Rupert 11/81:292 Add merge and other commands to Level II Basic.
(Modell)

Datafix Barnard 10/81:358 Translate two or more keypad periods into a word or

Olher punctuation. (Model l)

Datagen Lewan 8/81:168 Get data statements from machine language to Basic.
(Modell)

Dateline 80 Press 9/81 :333 Create Basic data statements from object-code disk
files. (Model I)

DB to LII Converter, The Mumford 1/81:200 Convert Disk Basic to Level II. (Model I)
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Title Author Issue/Page Debug Annotation
Death Wish, The Smith 12181 :262 Program Ihat generates machine-language data

statements as it self-destructs. (Modell)

Dexterous Data Entry Shuken 12/81:280 Menu-generating routine. (ModeJ I)

Direct Statement in File Fitchhorn 5/81:190 Retrieve programs from disk after the "direct state-

ment in file" error. (Model I)

Dirprog Egbert 8/81 :270 Disk directory program. (Model I)

Disk Auto-Menu, The Hewin 6/81: 178 Run and list programs from the menu. (Model I)

Disk Index Schilling 8/81:268 Keep track of all your directory listings. (Model I)

Dollars and Sense Andrews 5/81:216 Generate formatted input commands in business soft-

ware. (Model I)

Driven Printer, A Mueller 11/81:164 Assembly-language driver for the Centronics inter-

face. (Model I)

EI Cheapo Packer Browne 3/81:168 Routine to pack two lines together or break one line

in two. (Model I)

Emterm Mills 10/81:156 Terminal program to use with ESI Lynx modern.

(Model I)

Encoder, The Cain 5/81 :234 Convert hex into blocks of Basic that POKE hex back

into proper memory locations. (Model I)

Enhance Your Level II Spencer 7/81 :202 Assembly-language listing 10 add functions to Level

Basic II. (Model I)

Everyman's Mod II WP Kilroy 7/81:226 10/81:22 A Basic word processor. (Model II)
EZ Wider Chepko 3/81:247 Set printer character width and line length. (Model I)

Fast Edit llIk 2/81 :218 Juggle utilities to save time in reloading them.

(Modell)

Find It Fast! Yelvington 3/81:180 String-search for Basic programs. (Model I)

Flexible ScroJler, The Myers 5/81 :204 Gct segmcnted screen scrolls. (Model I)

Floppy Fixer Beebe 12/81 :326 Look anywhere on your disk and modify its contents.

(Model I)

Full Error Keairns 10/81 :340 Gel full error messages instead of abbreviations.

(Model I)

Get High on Histograms Lovy 1/81 :211 Bar-graph generator. (Model I)

Head Bright Hesse 9/81:327 Head~c1eaningprogram. (Model I)

Hex Converter Malone 5/81:244 Take hex oil number base conversions. (Model I)

High-speed Data Tapes Glosser 7/81:280 11/81:16 A quick string-array tape subroutine. (Model I)

II the Dump Faber 12/81 :236 Machine-language screen-dump routine. (Model I I)

KBEEPFIX Revisited Whitehead 3/81 :270 6/81:16 Modify KBEEPFIX (2180:14) for disk-based systems.

(Modell)

KIUJOS Is Here Soltysik 6/81 :265 Eliminate DOS from the disk to free space. (Model I

and NEW DOS)

Know-It-All Sehmer 5/81 :288 List variables and lines in which they are used.

(Model I)

Lener Counter Atkins 3/81:192 Analyze text by tallying frequency of lellers.

(Model I)

Line Loss Borrmann 5/81 :283 Save the line lost to answering prompts. (Model I)

Listprog Riffel 10/81:374 Improve your program listing's appearance.

(Modell)

Logger, The Kelly 12/81 :374 Keep track of your programs. (Model I)

LPRINT Formatter II Tzinberg 2/81:214 Print professional-looking listings. (Model III [I)

Memory Expander, The Kenealy 9/81:174 Space saver that deletes spaces and remarks.

(Model I)

Memory Window Merkey 10/81:364 Machine-code subroutine to dump memory onto the

screen. (Model I)

Merge for Level II Dalesandry 11/81:284 Put a Merge utility on Level II cassette Basic.

(Modell)

Mergers Lloyd 12181 :238 Run RS's Mail List program in 48K. (Model I)

Modifying EDTASM + Rhode 10/81:344 Store source and object code on disk. (Modell)

Never Ready Balewski 7/81:199 Routine to change the Ready prompt. (Model I)

Newbug Marks 11/81:368 Fifteen new commands for T-Bug. (Modell)

No Forwarding Address Thiel 3/81:160 Protect your programs from tampering. (Model I)

Now You See It Borrmann 2/81 :236 Save and restore screen contents in 24 bytes or less.

(Model I)

On Error . . . Fix Richardson 9/81 :250 Routine that detects and repairs errors. (Model I)
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Title Au/hor

One-wheel Drive Keen/Pezzuto

Paper Tiger Screenprinter Lewart

Patching Across Koch

Pauper's Processor Osburn

Purge Ligori

Ready-For the Barbarella
Model II?

Rename Busch

Sans Disks HUlller

Sargon Saver, The Quindry

Sargon Saver, PI. II Quindry

Scrip Patch Allred

$cripsit-Sans Serif Cochrell

Sentry, The Rastin

Serial Printing/ Cohen
EDTASM+

Shift Lock Hambel

Simplezap Safford
Single-drive File Copy Gorsky

Soft Tach Nonh

Issue/Page Debug
5/81 :256

2/81:138

9/81 :282 12/81:26

3/81 :232

6/81 :219

12/81 :260

9/81:317

4/81:186

5/81 :272

12/81 :348 4/82:26

3/81 :222

11/81:172

12/81:242

9/81:276

5/81:260

11/81:360

3/81: 191

6/81 :232

Annotation
Copy utility for one disk drive. (Model I)

Get screcndumps of graphic display with the IDS 440

printer. (Model I)

Use Model I Scripsi! on the Model III.

Simpk Basic word processor. (Model I)

Purge utility for disk. (Model [)

Make your programs novice-proof. (Model II)

Get a rename utility on NEW DOS. (Model I)

Data-base management on cassette with fast loading

and saving techniques. (Model I)

Save Sargon in mid-game and play later. (Model I)

A better way to save Sargon to tape. (Model I)

Go from Scripsit to DOS without losing text.

(Model I)

Use your printer's special features from Seripsit.

(Model I)

Time-saving shift-entry utility. (Model I)

Driver to get serial printouts using EDTASM + .
(Model I)

Assembly-language subroutine for shih reversal.

(Modell)

Inspect your disk sectors. (Modell)

Copy utility for TRSDOS and one drive. (Model I)

Display the rotational speed of your disk drives.

(Model I)

1982
BUSINESS
Title Au/hor Issue/Page Debug
Autotrak Lloyd 10/82:203

CC-Color Computer or Adcock 3/82:210
Chamber of Commerce

Discriminating Pallets Eaton 1/82:9R

Financial Wizard Perelman 5/82:326

High Finance Byrne 10/82:324

Industry Saver Leichtman 10/82:156

Invoice Hackman 10/82:342

One Twelfth of a Misery Krapf 4/82:298
Order Form Wright 9/82:270

Phonfind Eldridge 6/82:358

Pocket Portfolio Dethlefsen 1/82:94

Portal-to-Portal Report Keneipp 6/82:300

Production Learning Jt;ffrey 10/82:316
Curve

Profit Prognosticator Nottingham 2/82:268
Questions, Questions, Rutledge 1/82: 102
Questions

QuickCalc Leafstand 10/82:114

Rule of 300 Zimmerman/Conrad 1/82:116

Spanning of Mod II Disks Keen/Dischert 1/82:110

Survey Wells 6/82:248

Anno/ation
Keep track of maintenance records for a tleet of

vehicles. (Model 1I1l1)

Using the Color Computer as a business machine.

Plot prices for increasing material costs. (Modell)

Figure compound intt'rest. annuity. and amortization.

(Model 11)

Program to use with all~saver savings accounts.

(Model [/111)

Howa TRS-80 improved production~lineefficiency.

Organize your billing procedures. (Modell/III)

Loan-amortization program. (Modell)

Produce custom-designed forms. (Model JIll!)

See Home/Hobby.

Investment-analysis program. (PC)

Keep tr<.lck of air miles tr<.lvcled. (Modell)

Program to track production costs per unit.

(Model [II)

Estimate business profits. (Model II I)

Tabulate and average survey results for a business.
(Model [/111)

VisiCalc elone. (Modell/Ill)

Figure interest payments on loans. (Modell/III)

See Programming Techniques.

Telemarketing program. (Modell/II [)
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Title
Tax Relief for the Rich

Trade Wins, The

Author

Perelman

Finkelstein

Issue/Page Debug

3/82,176

Annotation

Figure taxes after the Economic Recovery Act.
(Model 11)

Stock Market simulator. (Model III [I)

EDUCATION
Title Author

80 in the Apple, An Radin

Anything Jodi Can Do. Tallman

BIPED Leichtman

CIE-Computers in Radin

Education

Classroom Crystal Ball Keough

Computer Etch-a-skclch Mustico

Do NO! Pass Wood

Dynamic Item Scheduling Wyckoff

Earth to Class, Listen Up Fish

Elementary, My Dear Vanderburgh

Primate
Extra-terrestrial Wells

Fret No More! Louis

Future in Miniature, The Mello

Grade Book Pugsley

King Komputer Allison

Learning the Elements Wood

Making More Possible Leichtman

Moby Dick TOllch Brown

Typing Tutor

OJT Tymon

Put Them 10 the Test Davis

Roll Call Henderson

RS~80Tay, Aysay Strauon

Hatway?

Ten~key Tutor, The Knoyle

Time to Make 'em Sweat Hawkes

To Comma, or Not to Perron

Comma

Vocabulary Test Kalkstein

You Light Up My Life Wood
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Issue/Page Debug

2182068
2182,60

4/82,112

6/82,254

2/82,94

2/82,70

6/82,352

5/82,316

2182,120
2/82,256

2/82, 112

5/82,164
2182,53

3/82,184
4/82,302

2182,116
2/82,128

9/82,139

6/82,326

2/82,104
2/82, 100

2/82,142

2/82,192

5/82,332

2/82,82

4/82,294

3/82,330

Annotation
About a teacher in NYC using 80s in the classroom.

Code game written by 9-year old and comments from

her dad on teaching kids to program. (Model I)

Story on a program using micros to train handi

capped people.

How a school district uses computers.

The future of computers and education, and how

programmers should view educational software.

See Programming Techniques.

Teach road signs in driver-education class. (eq
Write educational programs that interest and teach

students. (eq
Classroom networking. (Modell)

Usc randomly generated text to study language syn

thesis. (Model I)

Program to tcach the solar system. (Model I)

Learn how to play the guitar with your 80. (Model I)

The micro in thc classroom.

Keep students' grades on the computer. (Model I)

Program to teach kids how to read a ruler.

(Modell/11!)

Program to teach chemical elements. (Model 11111)

How micros help the handicapped.

Learn touch typing. (Modell/III)

Program to build your own educational programs

from. (Model I)

Program that generates quizzes. (Model lllI1)

Using computers to keep track of student records.

Program to teach a forcign language. (Model I)

Program to teach typing on the ten-key pad.

(Modell)

Gencrate multiple-choice, true-false, short-answer, or

completion tests. (Modell)

Punctuation-teaching program. (Modell)

Match a word with a definition. (Model I)

Teach the physics of light. (cq



GAMES
Title Author Issue/Page Debug Annotation
Acrostic Generator Falk 8/82:240 Create puzzles. (Model 11111)

Alien Attack Perry 8/82:282 Arcade game, with joysticks. (eC)

Amazing Cardoni II O'Connor 8/82:302 Card trick. (Model III1I)

Assignment 46 Albino 8/82:66 Adventure game. (Modell)
Birthday Party Zuckerbraun 10/82:262 Games for kids' birthday partics. (Model I)

Casino Slot Machine RaJewski 8/82:222 Simulate a Las Vegas slot machine. (Model I)
Color Breakaway Grossbach 8/82:268 One-on-one hockey simulation. (ee)

Color Maze White 8/82: 188 Maze game. (eq
Color Reversi Ledger 3/82:90 Reversi on the Color Computer.

Computer Repeat Fontenot 4/82:222 9/82:32 Memory game. (Model I)

Conquest of Memory Myers 8/82:254 Colonize the universe. (Modell/III)
Alpha

Cram Brothers 8/82:234 Draw the line without going back or into it.

(Model 11111)

Cube-SO Washington 8/82:106 10/82:30 Rubik's Cube on the computer. (Model l/IIl)
Enter the Dragon Hadlock 8/82:248 Kung-fu adventure. (Modell/III)
Flip-a-piece Cominio 3/82:252 Othello-like game. (Model Ill)
Fonran Puzzler Yehle 6/82:227 Figure out the secret code. (Modell)

Four in One Plus Another Becker 8/82:202 10/82:31 Four games and a utility for the Cc.
Game of Kalah, The Victor 8/82: 132 Similar to Reversi. (Model I)
Game of Sim, The Radin 9/82:276 Similar to tic-tac-toe. (Modell/III)
Intellectual Somnambulism Keller 8/82:296 Arcade game. (Model I)
Kings and Catapults Adams 2/82:232 9/82:32 Two fuedal kings battlc it out. (Modell/III)

Loco Motion Ridgway 8/82:286 One-player to align objects into a pattern. (Modell)
Martian Missile Attack GHlen 1/82:265 Save cities, destroy Martians. (Model I)

Master Muses, The Heath 8/82: 186 See Tutorials.
Micro Puzzle Box Moews 1/82:302 3/82:28 Put the numbers in the right order in a grid.

(Modell)
Naval Wars Byrnes 8/82: 114 Battleship with two computers. (Modell/III)

Outdoor Computer Adams 8/82:80 Play spy vs. spy outdoors with your computer.
Games? (Modell/III)

Pitty Pat Barnes 8/82:270 Variation of draw poker. (Modell/III)

Save All Humans Boothe 3/82: 154 Save people from flying saucers. (Model 1/111)

Save Our Ship Hawkins 8/82: 174 Star Trek adventure. (Modell/Ill)
Ski Slalom Commander 8/82: 112 Hit the slopes on the 80. (Modell/III)

Space Chase Gillen 5/82:292 10182:30 Arcade space game. (Model I)
Space Duel Edick 8/82:260 Arcade game. (Modell/III, CC)
Square Game Kanach 8/82:264 Merlin-like game. (CC)
Stanley Black 8/82:300 Out stare your VDT. (Model I)

Sub Destroy, Model II Steele 8/82:212 Arcade game for the Model II.
Style

Subchaser! Steiner 3/82:106 Avoid depth charges and learn graphics techniques.

(CC)
Subs 'n Choppers Gillen 8/82:216 Arcade game, subs vs. choppers. (Model I)
Tee for Six Bevington 8/82: 156 Tee-jumping board games for the computer.

(Model 11111)
Termites Weindorf 8/82:274 Eat through the wood, but remember where the knots

are. (Modell/Ill)
Thru the Asteroids Fugate 8/82:280 Find your way through the asteroid belt and land

safely. (Modell/III)
Tumblin' Dice Bobo 2/82: 166 Based on Boggle. (Modell)

YOLI Light Up My Grid McGlumphy 6/82:330 Light all the squares but the center one. (Modell)

GENERAL
Title Author Issue/Page Debug Annotation

Basic Misinterpretcr Busch 4/82:86 Humor-change Basic keywords to misspelled words.

(Modell)

Bob Rosen-A Colorful Leichtman 6/82: 174 Personality piece on Bob Rosen.

Story
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Title Author Issue/Page Debug Annotation

Broadening the TRS-SO Busch 3/820298 Thoughts on expanding your system.

Horizons
Celluloid CPUs Nadeau 5/82:98 Micros in the movies.

CompuServe, MicroNet Maguire 1/82:74 TRS-80 users and CompuServe.
and the TRS-SO •
Computer Creationists Rose 5/82:80 How micros are used in sound studios.

Confessions of a Keller 5/82:320 One user's life after buying a TRS-80.
Microholic

Dateline: Sri Lanka Mello 4/82: 128 Personality piece on David Busch.

Divine Dementia Nadeau 5/82: 176 Personality piece on Dennis Kilsz.

Dream Team Wangsness 2/82: 196 Put together an idealleam with this program.

(Model I)

Gabby the Space Cowbum Ramella 5/82:322 This space cowboy won't shut up. (Model I)

Graphics King, The Frann 8/82: 120 Personality piece on Leo Christopherson.
Jake's Wampeters Mello 3/82: 162 Profile on Jake Commander.
Kryha Cipher Machine Deavours 5/82:272 Use Tiny Pascal in cryptology. (Model I)
Little Byte Music, A Levine 5/82:128 History of digitally synthesized music.
Night on the Town, A Gunn 4/82: 124 Humor-take your computer out on a date.
Northern Lights Latamore 5/82: 104 How a sculptor uses a micro to plan his designs.
Ohio Electronic News Chidsey 6/82: 100 Progress report on the Tiffin, OH, newspaper's c1ec-
Experiment tronic news experiment.
Out of Thin Error Adcock 5/82:258 Humor-what error messages "really" mean.
Philly Phiasco GUlln 5/82:140 Commentany on the Philadelphia Computer in the

Arts Symposium.

Radio Shack vs. Il3M Van Ghent 3/82:168 Model II compared to the IBM 5150.
ROM Bibliography Secord 4/82:76 Annotated list of literature on the ROJ'v1.

(Model 11111)
Shopping with Uncle Sam Sto1ker 10/82:88 A look at the Federal DP Expo in Washington, DC.
Terminal Case, A Latamore 1/81:66 A look at the Canadian videotext syslem. Te1idon.
TRON: Man in the Mello 8/82: 124 Piece on the movie, Tron.

Computcr
Vexed by the Void Resnick 4/82:262 An alien's vicw of TRS-80 llsers-humor.
Videotext for the Masses Nadeau 1/82:60 What videotext means to the home computerisl.
When the Postman Averill 3/82:308 Thoughts on mail ordcr.
Doesn't Ring

GRAPHICS
Tille Author Issue/Page Debug Annotation
3-D Graphics Fogelin 3/82: 138 Get 3-D geometric shapes on the screen. (Modell/Ill)

Alpha-graphics Bascb 1/82:190 Sce Programming Techniques.
Back to the Drawing Rappaport 3/82:120 See Utilities.
Board

CC on Parade, Pt, 1 Barden 10/82:82 Using graphics all the Cc.
Color from a Model II? Ward/Dellinger 3/82:240 Use the DMP-3 digital plotler to get color graphics.

(Model II)

Colorful Computer, Pt. I Millcr 8/82:94 Twenty-one graphics programs. (Ce)
Colorful Computer, PI. 11 Millcr 9/82: 152 See Part I.
Colorful Computer, PI. III Millcr 10/82:254 See Part I.
Computer Etch-a-sketch Mustico 2/82:70 See Programming Techniques.
Conversion Osborne 9/82:238 Bob Boothe's grapbies on the Cc.

Different Perspective Nielsen 5/82:242 Use shadows to gain perspective in graphics.
(Modell)

Editor's Choice, The Gesamte/Commander 3/82:78 Graphic pallerns. (CC)
Is a Rose in Color/ Green 3/82: 142 6/82:26 Earlier 80 Micro graphics programs convened to the
a Rose? Cc.

Joystick Paintbrush Sprouse 9/82:230 Draw on the screen with joysticks. (CC)
Mirror Imagining Boothe 3/82: 112 Plot spheres, paraboloids, and other high-resolution

shapes for the Epson. (Model I)
Paper Graphics Rosenberg 3/82:270 See Utilities.
Pictures at a Mod II Baker 3/82:280 6/82:26 Bob Boothe's techniques on a Model II.
Exhibition
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Polar Generator Webb 2I8n04 Sec Programming Techniques.

Random Picture Swans 2182: 194 Let Ihe computer be the anisl. (Modell)

Generator
Shady Characters Ramella 3/82:258 6/82:26 Gel silhouette printoul.'.. (Model I)

Smooth Graphics Goodman 3/82:304 See Programming Techniques.

Spirornania, PI. I Commander 5/82:88 Draw spirographs on the Color Computer.

Spirornania, PI. II Commander 6/82: 106 See Pan I.

Sublime Simulalions Keough 4/82:258 How computcr simulation/modeling works.

Supcr Banner Balewski 5/82:282 Print out banner!> on a Centroni\:s 737. (Modell)

When Black Is While Tache 3/82:294 Re\'erse graphic printouts. (Modell/III)

HARDWARE
Title Author Issue/Page Debug Annotation

Ba.re-1.xmes Communicator Hart 6/82: 128 Get a communications system without the expansion
interface or RS-232 adapter, with software. (Model I)

Baltery Back-up Batie 2182: 126 Build a banery b3l,:k-up ulliL
Building an M-SO Hawkes/Reese 3/82:172 Build a single-board microproce~sor wilh the Z80.

Cheaper Upgrade Tucker 9/82: 186 Install the Extended Color Basic ROiVI your~e1f. (CC)

Color Computer Upgrade Murphy 3/82: 102 Go from 4K to 16K. (CC)

Color from a ivlodel II? Ward/Dellinger 3/82:240 See Graphics.

Computerized Engraving Joffe 5/82:318 Drivc a pantograph with your 80. (Model III)

Cybernetics and Jelly Davids 10/82: 190 Build a robot 10 detCi..'t jelly beans. (I'vlodel I)

Beans

Digital Doodles Sehmer 1/82:244 9/82:30 Build a graphics plotlcr. (Model I)

Do-it-yourself Disks Schaefer 1/82:172 Install your own disk drives in a Modcllli.

Double Your DenSity Domuret 1/82:294 Adding double density 10 your system section. (Model I)

Four Into One Will Go Hawkes/Reese 2/82:226 Put a 4K program in IK by bank. (Model I)

Handy Dandy Tandy Langston 4/82:328 Build a desk for your l'Oll1pllter.

Table
Hardware Hal.:ker. PI. Van Praag 10/82:216 Connecl a Centronits-compaliblc printer to the

Model I.

Hydra-disk Robins 3/82:206 6/82:26 Add dual-headed driv('s. C"1odel I)

Joy of Intel'facing, The Batie 3/82:242 Joystick interface. (Modell)

Juicing Pin 18 Gorodetzer 9/82:288 Usc pin 18 on lhe MX-80 printer l,.'onnector wilh the
buffered cable. (Model I)

Look into Disk Drives, A staff 1/82: 179 Buyer's guide to disk drives.
Modem Auto-answer Westbrook 6/82:229 Build an aUtO-answer device.

Multi-programming on a Genovese 1/82:278 See Programming TCi..'hniQues.

Micro
Networking 011 a Meinke 2182: 184 Build your own nel\\orking system. (Modell)

Shoestring
New Generation of Park 4/82:220 Install the AXX3027 character generator chip.

Characlers (Modell)

Programmable Baud Rate Cottle 5/82:306 Device for the L \\' interface to gct a programmable

baud ratc. (Modell)

Programmablc Sound Robins 5/82:106 Get up to nine simultaneous \'oic~ for about $125.

Generator (Modell)

RAM Wars McClenahan 3/82:156 Get 64K RA\1 on th" Cc.
Singer Primer Intcrface Mailhot 6/82:374 Interface Ihe Singer printer.

Sixteen-channel A/D Haan 6/82:310 Interface eight joysticks. (Modell)

Board

Smarten Up, Color Esposito/Thiel 3/82:126 Add memory to Ihe rc.
Computer

Straight Shooter, The Quindry 1/82:318 10/82:30 Build an inexpensi\'c light pen. (Modell)

Telephone Dialer Hickey 6/82: 160 Device to let your computer dial phone numbers.
(Modell)

Those CLOAD Blues Hanjes 1/82:288 Build a data compen~atorand audio amplifier.
(Model I)

Video Snow Shovel Smith 3/82:290 9/82:30 Get rid of those black streaks against white
characters. (Model I)

Where There's a Will. McClenahan 3/82:84 Device to let the Color Computer prim while on
CompuServe.
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HOME/HOBBY
Title Author
Bringing the Supermarket Kraynak

to Its Knees

Computer Racing Form Bobo

Fore! Scorekeeper Wells

Gentle Reminder, A Rosen

Home Budgcteer-Rcprise Pablo
[[This Is Tuesday, It Atkins

Must Be.

Income Tax Estimator Stark

Model III Biorhythms Anderson

No More 9O-potlnd Stevens

Weakling

Phonfind Eldridge

To Catch a Thief Kuhn

Trick or TRS-80 Keller

Two Strokes a Side Avery
Ultimate Parts Manager McCalley

You're in the Money Montgomery

Issue/Page Debug

4/82:270

5/82:252

5/82:298

6/82:348

5/82:238

1/82:308 5/82:26

10/82:168

5/82:280

1/82:174

6/82:358

4/82:274

10/82: 104

5/82:264

1/82:140

10/82: 140

Annotation

Grocery-list program. (Modell)

Handicap horse races 011 your micro. (Modell/Ill)

Keep track of your golf scores. (Modell/Ill)

Schedulc your work projects. (Modell/Ill)

Kecp track of houschold expenses. (Modell/Ill)

Dale program. (PC)

Figure your income tax 011 the Cc.

Find out what your good and bad days will be.

(Model II)

Excercise log program. (PC)

Phone-log program. (Modell/III)

Home-inventory program. (Modell/Ill)

Have a jack-o-Iantcrn on your screen greet trkk-or
trealers. (Model 1/111)

Figure your golf handicap. (Modell/III)

Keep invcnlory of Model T parts. (Model I)

Project the impal~t of personal savings and borrow

ing plans. (Modcl Ill)

PROGRAMMING TECHNIQUES
Title Author Issue/Page Debug
Add That Professional Stcelhammcr 1/82:258

Touch

Alpha-graphics Basch 1/82:190

Basic Word Processing Cutrona 9/82: 140

CC all Parade. PI. I Barden 10/82:82

Colorful Computer, PI. I Miller 8/82:94

Colorful Computer, PI. II Miller 9/82:152

Colorful Computer, Pt. III Miller 10/82:254

Computer Etch-a-skctch Mustico 2/82:70

Conversion Osborne 9/82:238

Diffcrent Perspective Nielsen 5/82:242

Dizzy Decimals Shore 3/82:326

Do-it-yourself DB, PI. Townsend 6/82: 176
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Annotation
Make DBMs easier to usc. (Modell/III)

Techniquc to build graphic strings. (Modell/III)

Sce Utilities.

See Graphics.

See Graphics.

See Part I, Graphics.

See Part I, Graphics.

Add graphic routines to educational programs.
(Modell)

See Graphics.

See Graphics.

Eliminate round-off errors. (Model 11111)
How to write your own data base.



PEEK of Its Career, The Wilson

Performance Analysis Ballard

Polar Generator Webb

Priming the Data Base Ring

Primer Color Art Kalinowski

Programmers for Hire Gillig

Programming Pitch, Davis

Pt. J

Programming Pitch, Davis

Pt. II
Programming Pitch, Davis

Pt. III
ROM Breakout Sprott

Sling Some Hash Knecht

Title

Do-it-yourself DB, Pt. II

Do-it-yourself DB, Pt. III

Editor's Choice, The

Flasher, The

I Have a Secret

[ Program, Therefore
ISAM

Mirror Imagining

Model I Do Files

Multi-programming on a

Micro

Ordered Chaos

PCLEAR 0

Smooth Graphics

Spanning of Mod II Disks

Stepwise Refinement

STRING$lhe Thing, The

Subchaser!

Super Banner

To Err Is ... Okay

Total Recall

Using Print Using

Worm Pills for Basic

Author

Townsend

Townsend

Gesamte/Commander

Mickey

.Dembergcr

Adcock

Boothe

Jackisch/Knapp

Genovese

Webb

Heusinkveld

Goodman

Keen/Dischert

Boasso
Knight

Steiner

Balewski

Adcock

Bender

Rende

Keen/Dischert

IssuelPage Debug

9/82242

10/82,332
3/82,78

1/82,276

10/82'296
5/8D02

3/82,112
4/82,254

1/8n78

1/8DIO
9/82,282

6/82,308

2/82,240

2/82,204

3/82,152

9/82'168

1/82'274

5/82,142

6/82,362

10/82,228

6/82,350

9/82,124

3/82,304
1/82,110

6/82,232
6/82,298
3/82,1116
5/82,282

3/82,230

4/82332

1/82,290

4/82,290

Annotation

See Part I.

See Part I.

See Graphics.

Flash prompts. (Model I)

See Utilities.

Use the indexed sequential addressing mode.

See Graphics.

Ease program operation by using Do files. (Model I)

Execute several programs simultaneously. (Model I)

Using randomness in programs. (Modell/III)

Make high-resolution graphics use high memory.

(CC)

Simulate PEEK and POKE on the Model II.

Delail the execution path of your programs.

(Modell/llI)
Generate a map of the Arctic on the screen. (Model I)

Use prime -numbers for labels in DBMs for fast se

quential searches. (Model 11111)

Get color printouts on your MX-80 using colored rib

bons. (Modell/III)

Techniques of a professional programmer.

(Modell/Ill)
How to program pitch in music-generation programs.

(Modell)

See Part I.

See Part I.

Use lhc interpreter's built-in exits to make modifica

tions. (Model 11111)

Use hashing !O store and retrieve items in an unsorted

list. (Model IIJ1J)

Add precision to animation. (Modell/III)

Link files with multi-disk Model lIs.

Excercise using psuedo-code.

Use STRING$ to pack strings. (Model 11111)

See Games.

See Graphics.

Use On Error GOTO to work out of programming

problems.

Get direct access to anything in memory with Fortran.

(Modell)
Tips on using the Print Using command.

Find the most efficient way to use Basic keywords.

SCIENCE/MATH
Title

Bemusing Triangle, The

Colorful Titrations

DIGRAPH Digressions

Extra-terrestrial

Learning the Elements

Model III Biorhythms

Propagation Prediction

Two-way ANOVA

You Light Up My Life

Author
Honess

Wood
Gorney

Wells

Wood

Anderson

Chipman

McGarvey

Wood

IssuelPage Debug
218nlO

2/82,202
6/82,192

2/82,112
2/82,116
5/82,280
6/82,272

3/82,234

3/82'330

Annotation
Use the TRS-80 10 implement the trapezoidal rule.

(Model 1/111)
Isolale specific elements in chemical solutions. (CC)

Use a directed graph to learn graph theory.

(Modell/Ill)

See Education.

See Education.
See Home/Hobby.

Predict high-frequency wave propagation. (Model I)

Get two-way analysis of variance. (Model I)

See Education.

80 Micro, Anniversary 1983 • 513



TUTORIALS
Title

BBS Primer

Bit Smillcn, PI. II

Bit Smiucn, Pi. III

Breaker 19
Damping Cassellc Output

Data Cornmunications

TRS·80 Style

Do-it-yourself DB, PI. I

Do-it-yourself DB, PI. J [

Extended Color Basic

For the Novice. Pt.

Graflra.x 80

Inside Scripsit, PI.

Inside Scripsit, PI. II

Learn a lillIe Pascal,

Pt. II
Make Butterflies-Not

Bugs
Master Muses, The

Mod III Notes

Model J. Meet Model III
Model I [ Primer

Ordered Chaos

Printing Perfection

Radio Shack Repairs

Step" i~e Refinement

Tcdll101ogkal Destiny,

PI. I

TC'Chnological Destiny,

Pt. II
Technological Destiny,

PI. III

Technological Destiny,
PI. IV

Technological Destiny,

PI. V

Using Print Using
Utilities Buyer's Guide

Welcome 10 Cobol

Worm Pills for Basic

Z80 Bil Tables

UTILITIES

Author

Wright

Chidsey

Chidsey

Busch
Sinclair

Derner

Townsend
Townsend

Miller

Chidsey

McNamee
Lindley

Lindley
Grothrnan

Commander

Heath

Rl.l1zIaff
Barlow/Brydges
Baker
Webb

Phillip

Kepner

Boasso
Dilliio

Dilllio

Dilllio

Dilllio

Dilllio

Rende
staff

Keen/Dischert
Keen/Dischert

Robinson

Issue/Page Debug

6/82:284

9/82:268

10/82:%

6/82:%

5/82:324

6/82:82

6/82: 176

9/82:242

6/82:266

6/82: 148

9/82: 190

9/82:222

10.82:276
1/82:80

4/82: 152

8/82: 186

2/82:200

1/82:316

5/82:260

1/82:310

9/82: 126

10/82: 101

6/82:232

4/82:264

5/82:228

6/82: 186

9/82:260

10/82:246

1/82:290

4/82: t35

1/82:92

4/82:290

3/82:260

Annotation

What you need 10 hook onto a bulletin board.

Formerly "For the ovicc;" heat build-up, turn-on
and turn-off shock, and more discussed.

What a baud is, screen-dump routines, and more.
How to use CompuScrve's CB simulator.
What to do when CLOAD problems are really
CSAVE problems.
How to set up your TRS-80 as a data--communica

tions terminal.
Sec Programming Techniques.

See Part I, Programming Techniques.
A look at Extended Color 13asic. (CC)
What MEM SIZE?, high and low memory, high and

low-level languages arc all about.
Use bit graphics on the MX-SO. (Modell/III)
Learn how Scripsil works before you modify it.
(Model 11111)

See Part I.

Program using RS Tiny Pascal.

Tips on using utilities.

Author of Masll'r Re\'cr~i 1alb abollt computer
Othdlo.

Model JJ moni1ors and casselle I/O.

Convert programs from Modeilto Modc11l1.
Tips for the new Model I[ owner.

See Programming Techniques.

Control print density and size options of the MX·80
while in Scripsit.

What Radio Shack charges to repair specific things.

See Programming Techniques.
What a job in data proc(.'ssing requires.

Sec Part I.

See Part I.

Sec Part I.

See Pari I.

See Programming Techniques.

Stats on various utilities for the TRS-80.
(Model 1/111111, CC)

Introductory look at Cobol.

See Programming Techniques.
Op,ode secrets revealed. (Model I)

Title Awhor

16.10.2. or -Which Sarnow
Uasc Do We Appreciatc?
Add CRe ASAP Baker

Another Major Operation Gravcs

on Scripsit

Array I/O Neff
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Issue/Page Debug

6/82:334

1/82:204

1/82:230

1/82:200 5/82:26

Annotation

Decimal to octal to hex conversion. (Modell/III)

Perform cyclical redundancy code checks for tape
based systems. (Model I)

Add serial printer capabilities to Scripsit. (Model I)

Machine-language rOlltine for fast Basic data transfer.
(Modell)



Title Author

As the Screen Scrolls Keller
Back to the Drawing Rappaport

Board

BAM! Byrkit

Base 2 Scrccnprintcr Kent

Basic Communication McGarvey

Basic Compiler in Basic I3ertsckas
Basic Translator Miller

Basic Word Processing Cutrona

Can YOll Gel Me a Date? Phillipp

Colormon Cook

Command Interpreter Alford

CP80 Cameron

Dalagen I-Ieusinkveld

Direct Access Fink

Docs Format Get Your Hart

Backup?

Error Code Expanded Alford
Expand It~Burn It In Alexander

Fill in the Blanks Schuldenfrei

Graphics for Profile Wood

Half Duplcxcr McGarvey

Hoodwinking TRSOOS Anderson

Horizontal Scrolling Foley

I Have a Secret Demberger

JKL Minus Blanks SHaw

Lac-Editor O'Connor

Lost and Found Athanasiou

Lost in Basic Paxton

Lots of Little Letters to Olsen

Litter Your Listings

LP VII Patch for the CC Degler

Memory Size? Jackson

Micro Melodies Gibbs

Model II Disassembler Faber

Model II Terminal Driver Korenthal

Model III Master Directory Muehlig

Neatlisl Ewan

One-drive Bulletin Board Hodgson

Paper Graphics Rosenberg

Playa Trick on Profile Scott

Print That Index Everett

Print Whiz Parker

Program Begat, Son of

Program Begat

Rapid System Loader

Reading, Writing, and

AL
Recover

Screen Veil

Screenplay

Christensen/Sater

Hedinger

Morgan

Gobel

Keller

Merkey

Issue/Page Debug

2/82,264 6/82,Z6

3/8Z,IZO

4/8Z, 167

3/82,214

6/SDZ4
10/82,122

6/82,194

9/82,14()

2/82,2Z0

3/82,212

4/8N44
4/82,306
6/82,346

4/8NI4

1/82,217

2/82,260

6/SD44
1/82,224

3/82,Z84
5/82: 172

6/82,2%
6/82,318

10/8N96
9/82,290

4/82,206

6/8N88
1/82,304 SI8N6
2182,262

IO/SD04

4/8NZ6

SI8N34

4/8Z,182

4/82,176

4/82,250

1/82,196

3/82,314

3/82,270

6/82,306
6/82,184

2I8NSO

6/82:320

4/82,188
3/SDI8

9/82,256
9/8N86

9/8N04

Annotation

Protect some of your screen from scrolling. (Model I)

Design graphic displays on the screen and let the com

puler produce the code for it. (Modell)

Change one-letter commands in your monitor program

to a full word. (Modell)

Get screen dumps on the Base 2 printer. (Model I)

Terminal program in Basic. (Model I)

(Modell)

Translate different Basic dialects for communication

with other computers.

Basic word processor. (cq
Routine La let you enter a date in any format you like.

(Modell)

Monitor program. (cq
Directly access machine-language routines. (Madej I)

IBM-like monitor program. (Model I)

Convert machine code to Basic statements. (CO

Access Disk 110 routines from Basic using string

variables as input buffers. (Modell)

Use glitched disks. (Model I)

Get full error messages. (Model I)

Test program for memory upgrade. (Model Ill)

Pack records before sending them LO tape.

(Modell/Ill)

Get graphics with Model [I Prolile.

Get screen echo for typed communications. (Model I)

CP/M printer driver for Model II TRSDOS.

Scroll back and fonh and up and down. (Model I)

Data encryption-decryption program. (Modell/III)

Modify the NEW DOS + JKL so it doesn't print blank

Jines. (Model I)

A spelling checker for program lislings. (Model I)

Disk-direcLory program. (Model III)

Find variables in Ba5ic programs. (Modell)

Convert upper to lowercase. (Model I)

Eight-biL printer driver. (eC)

Store machine-language routines as string variables in

Basic programs. (Model I)

Music-generation program. (Modell)

A disassembler for the Model II.

Terminal driver for use with Lifeboat's CP/M.

(Model II)

A master-directory program in 32K. (Model III)

Produce neat program listings. (Model I)

Sct up a eBBS with one disk drive. (Model I)

Get graphics printouts on an LP IV. (Model I)

Directly access profile files. (Model I)

Print out an address file. (Modell/Ill)

Routine to use Electric Pencil and the RS LP IV to

their full extent. (Model I)

Self-reproducing program. (Model I)

Software tape-load speedup. (Modell)

Routines for disk I/O. (Model I/Ill)

Recover from unwanted exits from Scripsit. (Model I)

Temporarily hide your screen's conlents.

(Model 1/111)

Print out anything in memory. (Modell)
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Pulse Jockey, The Sutcr

Real World Interface. Ral~

PI. I

Plug-comratible Prcx:essor Yank

Polyphonic Sound Brol;aw

Synthesizer

Tille Author
Secrets Mills

Snapshot Rice

Systemized Basic Browne

Tab Extender Hedinger

Tape Spate Bowman

TRSDOS 2.0 Fix Mornini

Two Transfers Please Hollins
Using TestlA Moultrie

Varispeed Evans

Zubroutines Ashley

Lowercase Done Right Burgan

Model IV2, The Fortna

Model [ as a Dumb Tallman

Terminal
One Man's Kobot McAllister

OnomalocighlY Mcin

See Part I.

Hide sensitive data and protect your software.

(Model I)

See how the values of your variables change during

program execution. (Model I)

Save Basic programs in System format. (Modell)

Put 127 more spaces on your tab limit. (Model I)

Shorten time for cassette data saves and recoveries.

(Model I)

Keep from exiting 10 DOS. (Model II)

Put Eliza and Micromusic on disk. (Model I)

Use TRSDOS's memory test with other DOSes.

(Modell)

Control the speed of your Basic interpreter. (Model I)

Fifty short subroutines to aid your programming.

(Model I)
Build a better LC mod. (Model I)

Install your Stringy Floppy in the TRS-80 as one

system. (Model I)

Level I or II communications system. (Model I)

Build a light-sensitive robot.

Interface the General Instruments AY -3-891 0 pro

gnllllmable sound generator. (Modell)

Z80A black box 10 make your Model I run at 4 MHz.

Complex sound generation using the General Insnu

melllS AY-3-8910 Programmable Sound Generator.

(Model I)

Interface via serial I/O through the casseTte port.

(Model I)

Build an i11lerfaee device. (Model I)

Mod TO roll 16K of RAM over the ROM operating

system. (Modell)

Program to screen op-amps. (Model I)

Monitor status of lhe CPU when the video isn't

hooked up. (Model I)

Play lapes withoul unplugging wires from the

keyboard. (Model 1)

Interface the Selectric Model 19S0 typewriter 10 the

TRS-SO. (Modell)

Back up even poor tape recordings on a second

recorder with this device.

Device 10 eliminate video twitch. (Model I)

Build an expansion bus. (Modell)

Interface Atari joysticks. (Model I)

Build an interface board. (Model I)

Build a cabinet for your Model I.

Build a device to square pulses during CLOADs.

Build a contralto set repeatable charactel widths on

RS line printer.

Interface Xerox 1740 printer 10 Model 11.

Sec Part l.

Interface a Teletype Model 33 with a Multi-80 and

software. (Model I)

Installing commercial lowercase printer and video

mods and patches. (Model 1)

How robotics arc edging into the micro field.
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3/82:216

2/82:272

4/82:234

2/82:248

1/82:240

3/82:332

2182: 188

4/82:240

3/82:336

4/82:209

9/81 :298

4/81:218

4/81 :276

9/81: 114

1/81:190

6/81: 137

6/81: 166 3/82: 18

5/81:236

10/81:202

11/81:208

12/81: 192

7/81:262

4/81:248

9/81:104

11/81:362 4/82:24

11/81 :348

3/81 :214

3/81 :252

12181 :268

10/81:196

10/81:310

4/81 :272
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9/81:218
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Bickel

Lewart

Brown

Ferber

Kelch

Rand

Rand

Keith

Tinis

Macri/Gregory

Stanley

Smith

Fox

Barker

Stanley

Hubert

Shreve

Barbarella

Robolil.:s-The Micro

Connection

ROM Roll-over

Xerox 1740 and the

Mod II

Red Lencr Day/Lowercase

Tandy Acquires IBM!

Switched-on CLOAD

Real World Interface,

PI. II

Real World Interface,

PI. III

Recipe for Hardwpy

That Annoying Twitch

TRS-80 Bus Conductor

TRS-80 Joystick Control

Very Versatile Illlerface

Wandering 80, The

Wave Shaper

WidTh Control

Second Sourcing

See No Evil

Tape RegeneralOr
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80 Reviews 1980
Books
Produci
1001 Things to Do wi Personal Computers
80 Programs for the TRS-80

80-US
An lmTa. 10 Computer Music

CompuH,'r Games for Business and School

Freelance Software Publishing

Guide to TRS-80 Information

Inside Level II

Introduction 10 TRS-80 Graphics

Introduction to T-Bug

Learning Level 11

Micro Millcnium, The

Mosl Popular Subroutine~ in Basic

Pa"cal·)ntro 10 Logical Programming
Periodical Guide for Computcris(s
Problem Solving/Structured Programming
Programming Tcchs for Level II Basic

Programmer's Book of Rules. The

Recreational Computing

Running Wild

Software Buyer's Guide
S51 Micro Software Guide, The

Supcrmap

TRS-80 Disassembled Handbook
TRS-80 Interfacing

TRS-SO Monthly Newsletter

TRS-SO Technical Reference Manual

Hardware
ProdUCI
Acu-Dala Tape Digilizer

Anadcx Primer

Bela-80

Ccntronics 730 Prilllcr

Comprim 912

DB-9500 Line Printer

Exatron Siringy Floppy

High-speed Modification Kit

Mayday + S

Microline-80

Model 440 Paper Tiger

Model 800 Primer

Percom Disk Drives

Quick Printer

RS-232 Board

TC-8 Casselle System

Trendcom 100 Primer

TR$·80
TRS-80 Model II

TRS-80 Voice Synthesizer

Software
Produci
AdvenlUrc

Air Flighl Simulation

Android Nim

Applications

AUTOK and QED IT

Manufaclurer
TAB Books

Wayne Green Inc.

80 NW Publishing

John Wiley & Sons Inc.

Winthrop Publishers Inc.

Kern Publications

F. E. Hubcner

Mumford Micro Syslcms

Dilithium Press

Dilithium Press

Compusofl Publishing

Viking Press

TAB Books

Com pUler Science Press

E. Berg

Addison-Wesley

Tandy/Ra<.lio Shack

Lifelime Learning Publications

Peoples Com puler Co.

Osborne/McGraw Hill
Wallace Electronics

SSI
Fuller Software

Rir.:hl.:raft Engineering

IJlacksburg Edul.:,uion Series

H&E Complltronics

Tandy/Radio Shack

Manufaclurer
Alphanelics Mfg.

Anadcx

Meca

Centronics Inc

Computer Printers Internalional

Anadcx Inc.

Exatron

Simutek

Sun-Research Inc.

Qkidala

Integral Data Systems Inc.

Basc-2

Pcrcom

Celllronics Data Computer Corp.

Tandy/Radio Shack

JPC PrOOucls

Trendcom

Tandy/Radio Shack

Tandy/Radio Shack

Tandy/Radio Shack

ManufaClUrer
Softwin Assoc/Microsoft

Instant Software Inc.
8Q-NW Publishing Co.

Dilithiurn Tapes

Discovery Bay Software
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9/80:154
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Product
Basic 1P

BOolstrap

Business Mail System

C Basic
Disk Directory

Disk Instruction Course

Disk Mod

Doctor and Fetch

EDAS 4.0

EdllC3tional

ESP-l

Gamcs

Generalized Subroutine Fa..::ility

Gornoku

Graphics and Mi.<.ccllaneoll'<'

10M-IV Data-base Manager

Individual Study Center

Inseq-80 and Insort-80

Inlcrlude~UllirnateExperiell..::e

ISAM

ISAK, Information Storage & Retrieval

Keepit Version 2.0

Manufacturer
Small Systems Software

Practical Applications

The BOl!om Shelf

FMC Corp.

Mumford Micrmiyslcms

Tandy/Radio Shack
I'vlisasys

Omicron Software

Galactic Software

Di1ithiulTl Tapes

Small Syslems Softw;)[c

Dililhiull1 Tapes

RaccI Computes

LJiscovcry Bay Soft ware

Dilithiutll Tapes

Micro Archilect
Tye Software

S & M Systems Inc.

Syntonic Sotlwarc

Johnson Associates

The Alternate Source

The Alternate Source

Issue/Page
5/80,14

7/80: 17

2/80:24

4/80: lJO

1/80:34

11/80,44

12180:35

1/80:48

S/RO:20

4/80: 136

2/80:59

4/80,136

l1R0:49

2180,80

4/80: lJ6

11/80:44

4/HO:20

10/80:33

LJ/80:21

9/80:22

12/80:36

[lIRO:J)

l.evel I in Level II

Level 1[1

Line Renumbering

Mail/File Lisl

Maillist

Mathemati..::s

Maxi-Disk and Shufllcboard

Micro Music

Micro-Opoly

MMS Forth

MON-2

Morse Code Transmit & Recl.:ive Program

1\JIO\'ing Signboard

Music Composer/Editor

Name and Address System

OUJ REL

People's PascalI and [I

Planetary Lander

Poor Man's Text Editor

Pyramid

Radex-l0

Radio Shack Mailer

Remodel-Proload
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Apparat Software

Microsoft

Software Associalion

Galactic Software

DAR Sales

Dilithiulll Tapes

Parasitic Engineering

Tandy/Radio Sha..::k

Level IV ProdllclS Inc

Miller Microcomputillg Services

Hubert I-Iowe

Ri..::h..::raft Engini:ering

Circle E1l1erprises

PFOC Soft ware

Small Business Systelll~ Group

Huber! I-Iowe

Computer Information Exchange

Instant Software Inc.

Don Coon

Tandy/Radio Sha-:k

IJG Computer Services

Tandy/Radio Shack

Racet Computes
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1/80:48

2/80:24

10/80,36

4/80: 1]6
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7/80,18

2/80,26
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Product
Renumber

RSM-2 Monitor

Scripsit

Sort-II

Special Delivery

Step by Step.

T-Short

TRS-232 Formaller

Video Checkers

Win 21

Worct-l

Word-lV-Disk Word Processor

7.80 ZAP/CMD

Manufacturer
Tandy/Radio Shack

Small Systems Software

Tandy/Radio Shack

Northeast Microwave

Software Etc.

Program Design Inc.

Web Associates

Small Systems Software

Compu-Quote

Discovery Bay Software

Micro Architect

Micro Architect

Org-Tex Industries

80 Reviews 1981

Issue/Page
3/80:58

4/80:70

5/80:56

2/80:59

7/80:16

2/80:59

4/80:23

10/80:32

2/80:98

2/80:97

6/80:92

11/80:44

9/80:22

Books
Product
57 Practical Programs & Games/Basic

A SarI.: House Elect ronically

Magazine or Advanl.:cd Applications

Basic Fortran

Basic Scicntific Subroulincs

Creative Kids Guide/Home Computcrs

Data File Programming [n Basic

Healhkil Assembly Lang Course

Inside Bask Games

Intra To Pascal, UCSD Pascal

Microcomputing Techniques

Mindstorms: Children, Computer

More TRS-80 Basic

Morsl' Code, Baudot and ASCI [

Musical Applications or Micro.

Nature 01 Computation: Inlro

New Uses For Horne Comp/Slock Mkt

Owning Your Horne Com puler: Guide

Pascal

The Small Computer In Small Business

Structured Basic and Beyond

The CP/M Handbook With MP/M

TRS-SO Assembly Language

TRS-80 Level [I Basic. T Guide

UCSD Pascal Compiler

Your First Computer

Hardware
Product

Centronics 739 Printer

Coosa I 10IB-SOE [">rinter

Dip-8[

Dynatyper Keyboard Actuator

Horne Computer Work Table

Internal Memory, The

KGS Keyoard Actuator

LX-SO

Lynx

Microconneclion, The

Manufacturer
Tandy/Radio Shack

Tandy/Radio Shack

Alternate SOUTce. The
Hayden Book Co.

Byle Publio.:ations

Doubleday & Co.

John Wiley & Sons

Heath Corp.

Sybcx Inc.

Sybcx Inc.

Reslon Publishing Co.

Basic Books Ine.

John Wiley & Sons

Richcraft Engineering, Ltd.

Hayden Book Co.

Computer Science Press

Thomas V. Lenz

Everest House

Matrix Publishing

The Stephen Green Press

Computer Science Prcss

Sybex

Prentke-Hall Inc.

Tandy /Radio Shack

FMC Corp.

Sybex Inc.

Manufacturer

Centronics Corp.

Coosol Inc.

Dip Inc.

Roehcster Data Inc.

Computer Roomers Inc.

Holmes Engineering

Nik International Trading Co.

Lobo Drives International

Emtrol Systems Inc.

The Micro Peripheral Corp.
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Product

Microconnection,The
Model I Spced·Up

Rex-80
SA800
Telephone Interface II

Records
Produci

Computerworld/K raft werk

Software
Product

ACCEL2 Compiler
Acquire

Aids 11/Aids III

Aids III with Calcs III

Aslro-Scopc/Scxoscopc
Astrology

81 Bomber/Nukewar

Bascom: Basic Compiler, Mod I

Boss
C·Bug

CCJ\ Data Manager
Cocobug

Creator, The

Dancing Demon

DatcstollCS of Ryn
DDT (Disk Drive Timer)

DC3lhrnazc 5000
DelllXl: Personal Finance

Disl:<ll/Mod I J2K/4i:lK

Eda",

EDTASM Plus

Electra Sl..clch

Eliza
Everest Explorer

File Management System (fMS)

Flextext

FloPyc3t/Bas, Disk Name/Bas

Fractional Sound

Galactic Empire

Galaxy Invasion

Gambiel80

General Accounting Package

Haumed House

Hellfire Warrior

In Memory Information

Invaders Plus

Invaders Plus

Invasion from Outer Space
Keynole

Kim's Game

Labyrinth

Lazy Writer

LDOS
Master Directory I

Maxi Micro Manager

Midway Campaign

Music Box, The

Music Master
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Manufacturer

The Micro Peripheral Corp.
Archbold Electronics

Palomar Computer Products

Lobo Drives huernational

Tandy/Radio Shack

ManufaclUrer

Warner Bros.

Manufacturer

Allan Gelder Soflware

Avalon Hill

Meta Tl'\:hnologies Corp.

M~ta Tedlllologies Corp.

Ags Software

Tandy/Radio Shack

Avalon Hill

Microsoft

Soft Sector Marketing Inc.

The Micro Works

Personal Software

Allan Gelder Software

Complete Business Systems Inc.

Tandy/Radio Shack

Automated Simulations

Disco-Tech Microcomputer Prod.

Med SySTems Software

Small Systcms GrOllI'

Myattc Smith

Misosys

Microsoft

Macrotronics Inc.

Tandy/Radio Shack

Acorn Software Producls Inc.

Exatron Corp.

Apparat

t\'larvin Plunkett

The Innovative Penguin

Brodcrbund Software

Big Five Software Co.

MicrOlrcnd U.S.A.

Microcd

Tandy/Radio Shack

Automated Simulations

Tandy/Radio Shack

Level IV Products

Level IV Products

The Soflware Exchange
Hayden Book Co.

General Computer Co.

Med Systems Software

ABC Sales

Lobo Drives huernational

Micro Systems Software

Exactor/Adventure Imn!.

Avalon Hill

Newtech Computer Syslems

Instant Software
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Product
Mychess

Orchestra 80

Rats Revenge

Regression II

Remassem I

Remodel & Pro load, Infinite Basic

Sargon II
SFinks

Small Home/Business Soflware

Smart80D

Southeastern Textan

Space Shuttle

Spooler

ST80-111

Subedit/Subscript

Subscript 5.0

Supernova

Superscript

Superstep

Swamp Wars

T80-FSI Flight Simulator

The Patch

Tiny Pascal

Trackcess

TRS-Opera

Two Heads of the Coin

Ultra-Mon

Varkeep

Winged Samurai

Wizard, The

Word Challenge

Wordo

XBasic

XBE
ZBasic Complier

Manufacturer
Programma International

Software Affair

Med Systems Software

Dynacomp

Remsoft Inc.

Racel Computes

Hayden Book Co.

William A. Fink

Blechman Emcrpriscs

The Micro Peripheral Corp.

Southeastern Software
Instant Software

Mumford Micro Systems

Small Business Systems Group

Prosort Software

Prosort
Big Five Software Co.

Acorn Software Products

Allen Gelder Software

Instant Software

Sublogic Company

Cecda!

Supersoft

The Alternate Source

Acorn Software

Adventure International

Interpro

Circle J Software Ranch

Discovery Games

Programs Unlimited

Acorn Software

Microfantastic Programming

Snapp Inc.

Computer Applications Unlimited

Simutek
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80 Reviews
1982 Through October

Hardware
Product
AD-Ill Audio Amplifier

AJ 841 I/O Terminal

AN-55 I Eprom Programmer

Base2850

C. Itoh Daisy Wheel Printer

C. Hoh 8510 Printer
Centronics 737

Cheaptalk
Color Computer Disk System

Color Computer Disk System

CPrint Parallel Printer Interface

Disk 80
EPS-80 Word Processor

Epson MX-80

Manufacturer
Thomas Engineering/TCS

Anderson-Jacobson

Design Solutions Inc.

Base2

C. Itoh Electronics

C. Itoh Electronics

Centronics
Alan Saville

Tandy/Radio Shack

Tandy/Radio Shack

Micro Labs Inc.

Micromint Inc.

PMC Inc.

Epson of America

Issue/Page
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6/82:68

4/82:278

2/82:316
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5/82:54
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3/82:56

3/82:62

9/82:78

4/82:278
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Product
Escoll Selectric Interface

ETF-80 Electric Typing Fingers

floppy Disk Controller

Gold Plug 80

Hayes Stack 5martmodem

IDS 445 Paper Tiger

IDS 460 Printer

Line Printer VII

Line Printer Vill

LNW-SO

MDX-2

MOX-3 Interface PC Board

Memory Box, The

Micro Cue Print Buffer

Micro Mainframe Disk Controller

Microlinc 80

Microline 82A Printer

Micromouth

Modem 80

Modem I

Novell Image 800 Printer

Patch 2.0

PI8Ue Parallel Printer Interface

Plotter Printer

Plug 'N Power Controller

Power Pack ROM Package

Printer/Cassette Interrace/PC

Quecs Hard Disk Subsystem

5clcctronic 841

SK-2

Snapp Spooler

Sooperspoolcr

Sprinter II
Starbuck 8882

Strobe 100 Drum Ploltcr

Tandy 6-Pen Plotter

TP- [ Smith-Corona Primer

TRZ-80

UPI-3, UPI-4 Serial Printer Interface

Video I

Books
Product
55 Color Computer Programs

6809 Assembly-Language Programming

8080/Z80 Ass~mbly-LanguageTechniques

Basic 2nd Edition

Basic AdvenlUres

Basic Conversions Handbook

Basic Faster and Better

Basic for Home Computers

Basic Handbook, The

Computer Programming Basic Self Instruction

CP/M Primer

Data File Programming/Basic

Graphic Software/Micros

Intro/8080/8085 Assembly Language Programming

Learning with Computers

Microcomputer Math

Microsoft Basic Decoded

Murder i'1 the Mansion

Pascal
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Manufacturer
Escon Products Inc.

PMC Inc.

A.M. Electronics

E.A.P. Co.

Hayes Microcomputer Products

Integral Data Systems

Integral Data Systems

Tandy/Radio Shack

Tandy/Radio Shack

LNW Research

Micro-Design

Micro- Design

Displayed Video

Microcompatible

Micro Mainframe

Okidata

Okidata Corp.

Micromint

!cram Enterprises Ltd

Tandy/Radio Shack

Novell

Cecdat Inc.

The Micro Works

Tandy/Radio Shack

Tandy/Radio Shack

Computerware

Tandy/Radio Shack

Quality Computer Services

Anderson-Jacobson

Mumford Micro Systems

Snapp Inc.

Compulink

Holmes Engineering

Starbuck Data Co.

Strobe Inc.

Tandy/Radio Shack

Smith-Corona

Speedway Electronics

Archbold Electronics

Manufacturer
Arcso!'t Publishers

Osborne/McGraw Hill

John Wiley & Sons

John Wiley & Sons

80-NW Publishing

Hayden Books

IJG Inc.

John Wiley & Sons

Compusoft Publishing

Cambridge Learning Enterprises

Howard W. Sams & Co. Inc.

John Wiley & Sons

Kern Publications

John Wiley & Sons

Digital Press

Micro Applications Publishers

I.lG

Arcsoft Publishers

TAB Books
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Product
Pascal Handbook

Pascal Primer

Robot Intelligence/Experiments

RS 1\llodcl III Servke Manual

TRS·80 Graphi\:!l

Using CPIM

Videotcxt. Coming Rcvolution

Software
Product
ACCEL2
Ace AUIOmated Communications

Aircraft Instrument Approach

Ak'alraz. II

Alien Defense

Ann Rose

Anls

Arcade 80

Armored Patrol

ASPTCH 3.2

Asylum

Attack Force

AUlo-Writer

AUlobasic

Basic Compilc'r (BASCOM)

Basicpro

C. C. Writer

CasSellt Comm

Cave HUIIler

Check Regisler Plu~

Chcckwrilcr 80

ehc;.;\..: .... t

Chcxlexl

ChromaSCllC Magazine

Codes II

Color Assembler

Color Berserk

Color Editor

Color Pac Attack

Color Scripsil

Color Space Invaders

Commbat

Compiler Basic. I & III

Compiler Ba~ic. II

CompUlcr 1)0\\ ns

Computer Major League

ConOiel 2500
Copy;:trt

Crush. Crumble. and Chomp

Data Ace

Datahandlcr

DBase II

Defense Command

Direct File Transfcr/DF'T

DOSPLUS 3.4

Dragons of Hong Kong

DrawS

DSMBLR
Dynamic Report Generator

Edit

EIC'Ctric Pencil 2.0

Electric Spreadshect

Manufocturer
Sybcx

Howard \Y. Sarm & Co. Inc.

TAB Books

Tandy/Radio Shack

Tandy/Radio Shad

John Wiley & SOilS

Knowledge Industry Publications

Manufacturer
Allen Gelder Softw~tr('

Ace Computer Products

J.c. Sproll

Spcclral Ac;sociatcs

Soft Sector Marketing

Sturdivant and Dunn

Synergistic Solar Inc.

D31asofl Inc.

Ad\'enlurc International

Byte Miser Software

Med Systems Software

Alpha Products

Soflware Options

Schneider Emerprises

Microsoft Consumer Products

Softworx Inc.

Transformation Technologies

Tandy/Radio Shack

Mark Data Products

50f[1;0

TamJy/KaJiu Shack

Appara[

Apparel!

CLOAD Magazine

Nelson Soflware

Computcrwarc

Mark Data Products

Computerware

Compulerware

Tandy/Radio Shack

Spectral Associates

Adventure International

Tandy/Radio Shack

Tandy/Kadio Shack

Ernest H. Fellows

Avalon Hill

Avalon Hill

SillHilck Compmcr Products

Epyx, AUlOmatcd Simulations

Compmer Software Design

Miller I'vlicrocomplller Services

A~hlOn-Tate

Big Five Software

Big Systems Sofl\vare

Micro Systems Software

Adventure International

Wilson Soflwarc Division

Misosys

Dynamic Software

Sou1hern Software

lJG Inc.

Exatron

Issue/Page
1/82:42

1/82:40
6/82:51

3/82:65
3/82:63

2/82:310

1/82:36

Issue!Page
5/82:218
10/82:47

2182:318

8/82:40

8/82:50
5/82:42

4/82:46

2182:320
8/82:36

2/82:322

5/82:41

1/82:51

9/82:1 IO

9/82:82

5/82:218

1/82:49
3/82:50

1/82:44
9/82:76

6/S2:33S ,

6/82:338

9/82:119

4/82:98

3/82:52
9/82:96

6/82:116

9/82:76
6/82:116

8/82:45

10/82:40

3/82:48
1/82:4]

2/82:164

2182:148

2/82:327

5/82:38

8/82:46

9/82: 108

2/82:324
10/82:266

6/82: 150
6/82:53

8/82:50

6/82:66
10/82:244

8/82:52

1/82:42
9/82:85

10/82:56
6/82:71

9/82:98

1/82:49
9/82:116
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Product
Electric Webster

Eliminator

ENHBAS

Faster 1.2

Flextext/80

GEAP

Grammatik

Graphics Editor/Programmer

GRBasic 3.0

Hexspell

Hexspell 2

HORKS

ICL

IDM/V

InstitlHe. The

INTASM 2.0

KWICOS

Lablmaker

Laser Defense

Lazy Writer

LOOS 5.1

Letter-Writer

Life List

Litigation Support System

Local Call for Death

LZ Patcher

Maces & Magic

Macro-Mon, The Shadow

Mailmcrge

Master Control

Maxi Check Register Acct.

Maxi Manager 3

Maxrrim

Meteoroids

l'vlicro-Typit

Microcosm III

Mieroproof

Microproof

Microstat

Mind Thrust

Miz' Spell

Miz' Spell

Mod II Game Package

MZAL

New Starship Battles

NEWOOS 80 v. II

NewScript

NewScript 6.0

NewScript 7.0

Newtalk

Newtrieve

Omniterm

On Her Majesty's Ship Impetuous

Packer 1.5

Parsector 8

Pencil Plus

Penetrator

Pensawrite I

Pensawrite 2

Personal Finance for c.c.
PL/I-80

Powerdraw

Profile II
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Manufacturer

Adventure International

Cornsoft Group

Prosoft

Apparat

J.F. Consulting

Aspen Software

J.F. Consulting

Med Systems Software

Hexagon Systems

Hexagon Systems

Edu-Ware East

XYZT Computer Dimensions

Micro Architect Inc.

Med Systems Software

Singular Systems

Kwik Software

ETS Center

Med Systems Software

Soft Sector Marketing

Logical Systems Inc.

Astro-Star Enterprises

Manhallan Software

Tandy/Radio Shack

Adventure International

Imaginuity Inc.

Adventure Jnt./Chameleon

Advanced Operating Systems

Micropro

Soft Sector Marketing

Exador/ Advent ure Intnl.

Adventure International

Peggytronics

Spectral Associates

Coolidge & Associates

Basics & Beyond Inc.

Cornucopia Software

Cornucopia Software

Ecosoft

Hayden Software

Programs Unlimited

Programs Unlimited

Small Business Systems

Computer Applications Inc.

Synergistic Solar Inc.

Apparat

Prosoft

Prosoft

Prosoft

Star Kits

Unique Printing & Stationery

Lindberg Systems

Adventure International

Cottage Software

Synergistic Solar Inc.

Dan Robinson

Melbourne House Software

Pensadyne Computer Services

Pensadyne Computer Services

Tandy/Radio Shack

Digital Research

Powersoft

Tandy/Radio Shack

Issue/Page

8/82:54

1/82:320

4/82:40

9/82: 100

10/82: 184

9/82:120

3/82:57

6/82:54

4/82:98

9/82:116

9/82:70

6/82:64

6/82: 150

9/82:64

9/82:68

2182:322

10/82:34

8/82:39

9/82: 102

9/82:252

9/82:112

5/82:46

6/82:50

8/82:52

9/82:104

8/82:38

9/82:292

9/82:94

3/82:49

6/82:338

6/82: 150

10/82:33

3/82:48

9/82:114

1/82:48

9/82:116

4/82:98

6/82:280

8/82:56

4/82:98

9/82: 120

5/82:52

10/82:160

4/82:46

2/82: 152

9/82: 104

3/82:53

10/82:52

10/82:38

10/82:42

4/82:94

8/82:52

6/82:60

4/82:46

9/82:96

9/82:74

9/82: 112
9/82:106

10/82:38

6/82: 122

10/82:40

4/82:48



Product

Profile I [I Plus

Prorile Plus

Proofreader

ProofreaderIProof- Edit

QSD Utility Disk #1

Qwerty

Qwerty

Refwarc Thesaurus

RobOi Attack

RPM
Scarfman

Scrinput

Scriplus

Scripmod

Scripsit

Scripsit Dictionary

5cripsit. Mod II

Scriptr

SDS80C Edilor/Asscm/Mon

Search and Son

SEeS
SFinks 3.0

Sigmon

Smart Terminal Program, STERM

Snapp III Extended [luill-In Functions

Snapp I V l\ul0 Map

Snapp V Extended File Map

Softcxt/Softscrccn

Space Ace 21

Space War

Space Waste Race

Special Delivery

SpeliGuard

SpellStar

Star Blaster

Star Warrior

Starfightcr

Statistical Analysis

Stud5

Supcr Color Wrill:r 1.0

Supcr Micro Pro Football

Superscript

Supersoft

Tanklies

Tape Downloading System/TDS

TASMO

Tclcwritcr

Temple of Apshai

Tower of Orlandor

Two Heads of Ihe Coin

Uniterm

Utility Pack, The

VisiGraph

Voyage of the Valkyrie

Word IV/Word V

Word Machine, The

Wordslinger, The
Wordsmith

Wordsmith

WordStar

XBug

XTEND40
ZBasic 2.0

Manufacturer

Small Computer/Tandy

Tandy/Radio Shack

Aspen Software

Aspcn Software

Quality Soflware Distributors

Med Systems Software

Med Systcms Software

David C. Whilney Associates

Big 5 Software

Pro~ofl

The Cornsofl Group

ACR Consultants

Quality Software Distributors

1G Products

Tandy/Radio Shack

Tandy/Radio Shack

Tandy/Radio Shack

Pioneer Software

The Micro Works

Micro Pro Systems

Dalasof, inc.

William Fink

Datasoft inc.

Howc Software

Snaprwarc

Snappware

Snappware

Aspen Soft ware

Synergistic Solar Inc.

Spectral Associates

Storybooks of the Future

Software Concepts

Innovative Software Applications

Micropro Intcrnational

Micro Works

Automated Simulations

Auvcnture International

Tandy/Radio Shack

Wilson Software Division

Nelson Softwarc

Micro Pro System~

Acorn Softwarc

Micropro International

Avalon Hill

Big Systcms Softwarc

Alternate Source

Cognitcc

Automated Simulations

Compu·Things

Advcllture International

a.T. ElHerprises

B.T. Entcrprises

Micro Software Systcms

Advanced Operating Systems

Micro Architect

GB Associates

Instant Software

ABS Suppliers

ADS Suppliers

Micropro International

Computer Applications Unlimited

Prosoft

Simutek Computer Products

Issue/Page

10/8D08

4/82:48

4/82:98

9/82:118

4/82:41

10/82:34

9/82: 102

4/82:52

8/82:39

4/82:40
3/82:53

4/82:44

9/82: 101

9/82: 102

9/82:98

9/82: 120

2/82:222

9/82: 102

6/82:70

8/82:56

3/82:52

Y/82:80

3/82:52

6/82:60
I/g2:134

1/82:134

5/82:216

9/82: 106

4/82:46

3/82:48

5/82:42

9/82: 110

9/82:95

9/82:95

8/82:44

4/82:50

2/82:320

6/82:280

1/82:42

9/82:62

6/82:54

9/82: 101

9/82:94

4/82:63

6/82:66

1/82:126

5/82:208

2/82:323

8/82:46

8/82:52

6/82:56

4/82:42

10/82:54

5/82:44

9/82: 110

9/82:112

9/82: 114

6/82:63

9/82: 112

9/82:92

3/82:54

4/82:40

5/82:48
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User Groups
This magazine is not the only good information source

for your TRS-80. There are many computer clubs,
called user groups, that help out members with technical
tips and a pool of experience.

Below is a list of user groups that cater to the TRS-80
owner, many exclusively. The list is long, but by the time
you read it, there will certainly be more. Look for one in
your area and drop them a line.

If you belong to a user group that does not appear on this
list, send a letter to 80 Micro telling us about the club. We'll
get your group in our next list. We also want to hear about
any updates on the groups in this list..

STATE GROUP NAME ADDRESS CITY ZIP

AK
AL
AL
AL
AZ
AZ
AZ
BRA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CAN
CAN
CAN
CAN
CAN
CAN
CAN
CT
CT
CT
CT
CT
DE
DE
DE
ENG
PC
PC

ANCHORAGE USERS GROUP
CENTRAL AL meRD SOCIETY JUtUOR CHAPTER
CENTRAL ALABAMA COMPUTER SOCIETY
G2C3
PHEONIX USERS GROUP
ARIZONA USERS GROUP
USERS GROUP OF ARIZONA
BRASILIAN CLUB
THE FORTH INTEREST GROUP
HOME BREW COMPUTER CLUB
VENTURA COUNTY TRS-80
USERS GROUP
USERS GROUP
USERS AND ABUSERS
REDWOOD EMPIRE USERS GROUP
SOUTH BAY USERS GROUP
EAST BAY USERS GROUP
SAN FRANCISCO TRS-80 USERS GROUP
CAUSE (SOFTWARE EXCHANGE)
INLAND COMPUTER SOCIETY
SOUTIl BAY USERS GROUP
TRS-80 FREE PROGRAM EXCHANGE
COUNTRTI~IDE USER GROUP
LITTON CALULATOR/COMPUTER CLUB
MARIN COUNTY USERS GROUP (MCTUG)
SONOMA COUNTY COMPUTER CLUB
TRS-80 NIBBLERS
MONTEREY.BAY USERS GROUP
VALLEY COMPUTER CLUB
PAMONA COMPUTER SOCIETY
COMPUTER INFO EXCHANGE (CIE SOFTW NEWS)
ORANGE COUNTY USERS GROUP
ET-3400 USERS GROUP
TRS-80 USERS GROUP OF NAPA
OASIS USERS GROUP
VENTURA COUNTY TRS-80 COMPUTER CLUB
VALLEY TRS-80 USERS GROUP (VTUG)
SACREMENTO USERS GROUP
SAN JUSE USERS GROUP
SAN FRANCISCO USERS GROUP
FORTH INTEREST GROUP
SAN GABRIEL VALLEY TRS-80 USERS GROUP
SILICON VALLEY COMPUTER CLUB
KITCHENER-WATERLOO MICRO CLUB
MICRO-80 COMPUTER CLUB OF OTTAWA
REGINA OPERATORS OF MICRO SYST~~S

THUG, TORONTO MICRCOMPUTER USERS GROUP
COLOR COMPUTER USERS GROUP
AURORA COMPUTER SOCIETY
INTERESS-80
NORTH EASTERN BASIC FOUR USER GROUP
FAIRFIELD COUNTY TRS-80 USERS GROUP
SOUTHERN NEW ENGLAND COMPUTER SOCIETY
CONN HICROISTS
CONNECTICUT COMPUTER CLUB
DELAWARE USERS GROUP
DELAWARE USERS OF MICROS
SOUTHEASTERN DELAWARE CTY TRS80 USR GRP
NATIONAL TRS-80 USERS GROUP
TBUG-B0 NEWSLETTER (TAMPA BAY GROUP)
TBUG-80

BOX 10, 385 .SOUTH STATION
RT. t3 BOX 570
2073 REXFORD RD
4307 OLD SHELL RD
1850 EAST MARYLAND '27
4322 EAST FAIRMONT
6218 W. MARLETTE
RUA SAMBAIBA 516, LEBLON
PO BOX 1105
BOX 626
2534 NORTH TEMPLE AVE.
7465 HOLLISTON AVE., SUITE 23
712-C COUNTRY WOOD
1350 GRANT RD.
7136 BELITA AVE.
3605 PINE AVE
17 ECHO AVE
338 ALIDA WAY #306
18651 VON KARMAN
3359 SECOND ST
BOX 6302
4418 MORROW RD.
10409 STATE ST.
5500 CANOGA AVE
45 SELFRIDGE WAY
BOX 945
2555 HESPERIAN BLVD
1002 HALSEY DR
3311 WEST THIRD, APT. 1-319
4155 OAK HOLLOW RD.
BOX 159
3521 E. COMMONWEALTH
11231 OAK ST.
4432 SPRINGWOOD
PHASE ONE SYSTEMS
567 WEST LOOP DR.
19116 NASVILLE ST
1237 BEARD WAY
3490 BON AIR COURT
HQ USARRIX
PO BOX 1105
750 E. 5TH ST. 175
P.O. BOX 61593
UNIVERSITY OF WATERLOO
178 MONTEREY DR
BOX 1001
OX 857, STATION A
33 KILLDEER CRESCENT
BOX 4342
673 CLAIRETTE
22 TOBEY RD.
10 RICHLEE RD.
267 WILLOW ST
88a2 WENDY LANE
18 RIDGE COURT WEST
1116 PIPER RD
318B CHAPEL AVE
11139 MADISON AVE
40A HIGH ST., STONY STRATFORD
322 S. 21ST STREET
PO BOX 247

ANCHORAGE
MONTGOMERY
MONTGOMERY
HOBILE
PHEONIX
PHOENIX
GLENDALE
RIO DE JANEIRO
SAN CARLOS
1-10UNTAIN VIEW
CAMARILLO
GOLETA
W!\.LNUT CREEK
SUNNYVALE
ROHNERT PARK
MANHATTEN BEACH
OAKLAND
SOUTH SAN FRANCISCO
IRVINE
RIVERSIDE
STANFORD
MODESTO
SOUTH GATE
WOODLAND HILLS
HAMILTON AFB
COTATI
HAYWARD
~lONTEREY

LOS ANGELES
CLAREMONT
SAN LUIS REY
FULLERTON
EL M.ONTE
NAPA
OAKLAND
CAMARILLO
NORTHRIDGE
CARMICHAEL
SAN JOSE
PRESIDIO OF SAN FHAN
SAN CARLOS
AZUSA
SUNNYVALE
WATERLOO, ONT
NEPEAN, ONTARIO
REGINA
TORONTO, ONT
TORONTO, ONTARIO
EDMONTON, ALBERTA
FABREVILLE, QUEBEC
BLOOMFIELD
NORWALK
NEW HAVEN
WESTPORT
WEST HAVEN
WILMINGTON
CLAYMONT
PROSPECT PARK
MILTON KEYNES
HAINES CITY
TAMPA

99511
36110
36116
36608

851318
853131
22450
94070
94042
93010
93017
94598
94040
94928.
913266
94611
941380
92713
92501
94305
9535"
90280
91364
94934
94928
94545
9394"
90020
91711
92068
92631
91731
94558

93"30
91326
95608
95117
94129
94070
91702
94088
N2L3Gl
K2H7A8
S4P3B2
M5wlG3

T5HIR5
H7P2Y3
06002
06851
06511
06881
06516
19803
19703
19076

33844
33602
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STATE GROUP NN~E ADDRESS CITY ZIP

FL
FL
FL
FL
GA
GA
GA
GA
GRC
HOL
IA
IA
IA
IL
IL
IL
IL
IL
IL
IN
IN
KS
KS
KS
KY
LA
M
MA
MA
MA
MA
BA
MA
MA
MA
MA
I1A
MA
MD
ME
ME
MI
MI
'11
MI
m
1-11
HI
111
/11
111
HI
I1N
MD
1-1S
NC
NC
NH
NH
NJ
NJ
NJ
NJ
NJ
NI1
NI1
NV
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
NY
DH
OH
OH
OH
OH
OH

ORLANDO, FL, COMPUTER CLUB
CLUB OF CENTRAL FLORIDA
FL EDUCATIONAL COMPUTER USERS GROUP
TAMPA BAY USERS GROUP
USERS GROUP OF ATLANTA, LTD.
STATESBORO TRS-8~ USERS GROUP
CSRA COMPUTER CLUB
USERS GROUP OF ATLANTA, LTD.
USERS GROUP
TRS-8~ GEBRUIKERS VERENIGING BENELUX
TRS-8~ USER GROUP
MARSHALLTOWN COMPUTER CLUB
DES MOINES USERS GROUP (OM-TUG)
COMPUTER RENTAL SERVICE
PEORIA AREA COMPUTER CLUB
CHICAGO TRS-80 USERS GROUP
QUAD CITY COMPUTER CLUB
CHICAGO AREA COMPUTER HOBBYIST EXCH
ONE ON ONE
INDIANAPOLIS TRS-80 USERS GROUP
GROUP OFF SOUTHWEST INDIANA
COMPUTER NETWORK OF KANSAS CITY
KBUG
GREATER KANSAS CITY USERS GROUP
TRS-80 USERS CLUB
CRESCENT CITY COMPUTER CLUB
SMALL BUSINESS SYSTEMS GROUP (SBSG)
TRUGEn
NEW ENGLAND SYSTEM/3, INC.
NATIONAL COMPUTER SHOWS
BOSTON'COMPUTER SOCIETY
PRIME COMPUTER, INC.
GOsun TRS80 USERS GROUP
WESTERN MASS COMPUTER CLUB
ALCOVE COMPUTER CLUB
NEW ENGLAND COMPUTER SOCIETY
CULPRIT/EDP-AUDITOR USER GROUP
TRS-80 NEWSLETTER
TRS-80 BALTIMORE USERS GROUP
AUGUSTA USERS GROUP
SOUTHERN MAINE TRS-80 USERS GROUP
MICROCOMPUTER USERS INTERNATIONAL
CENTRAL IUCHIGAN USERS GROUP
CENTRAL MICHIGAN USERS GROUP
I~ACUL (lUCH. ASSN. FOR COMPUTER USERS)
COLOR COMPUTER OWNER'S GROUP (CCOG)
EDUCATIONAL RECREATIONAL CLUB (EReC)
MID-MICHIGAN COMPUTER CLUB
SOUTHEASTERN MIOIIGAN COMPUTER
MACUL (MICH ASSOC COMP USERS/LEARNING)
HAI·1UG
FARGO-MOORHEAD COMPUTER CLUB
MINNESTOTA COMPUTER SOCIETY
ST. LOUIS AREA COMPUTER CLUB
OXFORD 2-80 USERS GROUP
NATIONAL COMPUTER SOCIETY
USERS NOTES
NORTHERN NEW ENGLAND SOCIETY
GOSUB USERS GROUP
AMATEUR COMPUTER CLUB OF NJ
TRS-80 USERS GROUP OF CHERRY HILL, NJ
NORTHERN NJ AMATUER- COMPUTER CLUB
BASIC FOUR USER GROUP, MID-ATLANTIC
CENTRAL JERSEY COMPUTER CLUB
LLANO ESTACADA COMPUTER CLUB
APPRAISER'S TRS-80 CLUB
NORTHERN NEVADA AMATUER COMPUTER CLUB
TRS-B0 COLOR COMPUTER CLUB
ZWEIBRUECKEN MICROCOMPUTER USERS GROUP
TRS-B0 USERS GROUP
METRO TRS-BO USERS GROUP
KINGS BYTE TRS-BD USERS GROUP
USERS GROUP (DIVISION OF C.H.I.P.S.)
TRS-80 SPECIAL INTEREST GROUP
TRS-80 USERS GROUP, CHURCH APPLICATIONS
CENTRAL NEW YORK TRS-80 USERS GROUP
SAINT PETER'S COMPUTER CLUB
USERS GROUP
INTERNATIONAL SOFn~ARE A.G. USERS GROUP
CP/M USERS GROUP
S & N COLOR, I AND III CLUB
ONONDAGA COUNTY
LONG ISLAND COMPUTER ASSN
DAYTON AREA USERS GROUP
CLEVELAND DIGITAL GROUP
TRS-80 CLUB
BASIC FOUR USER GROUP, N. OHIO
NORTH CENTRAL OHIO COMPUTER SOCIETY
PRIDE USERS ASSOCIATION, INC.

ADVENTURE INTERNATIONAL
152 MILL RUN DRIVE
5720-1 ATLANTIC BLVD.
322 S 21ST ST
3408 CLAIRMONT RD, N.E.
223 N. EDGEWOOD DRIVE
BOX 284
1315 RUSTIC RIDGE DR, N.E.
CHRISSOSTOMOU SMYRNIS 30
EIZENLAAN 8, 1214 KL
1400 EAST POST D
1101 SOUTH 2ND AVE
'303 4215 GRANO AVE
RR BOX 1138
2019 NORTH IDAHO
3950 N.LAKE SHORE DRIVE
4211 1/2 7TH AVE.
BOX 52
948 PROSPECT AVENUE
2203 CORD ST.
BOX 3284
7631 DROADMOOR LANE
BOX 1398
8909 WENONGA

PO BOX 1097, U. OF NEW ORLEAN
6 CARLISLE ROAD
61 LAKE SHORE RD
PO BOX 1275
BOX 678
17 CHESTNUT ST
40 WALNUT ST.
PO BOX 712
134 BRECKWOOD CIR.
230 MAIN ST
PO BOX 198
20 \HLLIAf.l ST.
96 DOTHAN ST.
3505 N. CHARLES ST.
BOX 2143
15 MOUNTAIN VIEW ROAD
1804 WEST 18TH ST
5582 CORAL \'lAY
938 WILDEWDOD
C/O WCISD 33500 VAN BORN ROA
P.O. BOX 1113
PO BOX 325
15151 RIPPLE DR.
BOX 9578
33500 VAN BORN RD
1l0PE COLLEGE
111 SO HAIN ST.
BOX 35317
PO BOX 28924
PO BOX 847
PO BOX 41205
7554 SOUTHGATE RD.
PO BOX 69
346 S. TAYLOR ST.
UCTI 1776 RARITAN RD
2742 VIRGINIA TRAILS
6 BRYSON ROAD
PO BOX 2214
RD fl, BOX 147
1509 FAIRWAY TERRACE
1215 FRUIT, NW
PO BOX 906B
347 WEST 48TH ST.
TAMMC ARMT DIV.
245 MAPLEVIEW RD
310 WEST 106 ST - 150
1063 EAST 84 ST.
407 N. 6TH ST.
RD 2
PO BOX 41
26 JAMESVILLE VE. J-4
JAMES ST.
RTtl,nox8
1 NEW yORK PLAZA
164 WEST B3RD ST
3 BOHR COURT
BAKER HALL, ELECTRONIC '5 PKWY
36 IRENE LANE E
231 GREEN ST
P.O. BOX 17440
8106 QUAILWOOD CT
3203 W. 71ST ST.
P.O. BOX 965
1248 SPRINGFIELD PIKE

ORLANDO
LAKE MARY
JACKSONVILLE
HAINES CITY
ATLANTA
STATESBORO
AUGUSTA
ATLANTA
NED PSYHIKO
HILVERSUM
MARION
MARSHALLTOWN
DES MOINES
CRETE
PEORIA
CHICAGO
ROCK ISLAND
SOUTH HOLLAND
ELMHURST
SPEEDWAY
EVANSVILLE
OVERLAND
WICHITA
LEAWOOD
LOUISVILLE
NEh' ORLEANS
\~ESTFORD

NATICK
LOWELL
BROOKLINE VILLAGE
BOSTON
WELLESLEY
WORCESTER
SPRINGFIELD
NORTH READING
BEDFORD
WELLESLEY
ARLINGTON
BALTIMORE
AUGUSTA
CAP ELIZABETH
SAULTE STE. MARIE
HASLETT
EAST LANSING
WAYNE
DEARBORN
OWOSSO
LINDEN
DETROIT
WAYNE
1l0LLAND
OILWORTli
MINNEAPOLIS
ST. LOUIS
UNIVERSITY
FAYETTEVILLE
FAYETTEVILLE
BERLIN
MANCHESTER
SCOTCH PLAINS
BROWNS MILLS
FAIR LAWN
CLIF'l'QN
HOPEWELL
CLOVIS
ALBUQUERQUE
RENO
NEW YORK
APO NEW YORK
CHEEKTOWAGA
NE\, YORK
BROOKLYN
FULTON
BLOSSVALE
MASONVILLE
SYRACUSE
ROSENDALE
MILTON
NEW YORK
NEW YORK
SPRING VALLEY
SYRACUSE
PLAINVIEH
DAYTON
CLEVELAND
WEST CHESTER
CLEVELAND
MANSFIELD
CINCINNATI

32802
32746
322'17
33844
30319
3045B
3'1903
30319

50158
50312
60417
61604
60613
61201
60473
60126
46224
47732
66204
67201
62206

70122
01886
01760
'11853
02147
02108
02181
01613
01119
01824
01730
02181
02174
21218
04330
04107
49783
488413
48823
48184
48121
48867
48451
48202
48184
49423
56529
55435
63132
38677
28304
28304
03570
03103
07076
08015
07410
07015
08525
8811H
87102
89507
10'136
99052
14225
19025
11236

13308
13804
13210
12472
12547
19004
10024
19977

11803
45402
44117
45069
44102
44991
45215
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STATE GROUP NN1E ADDRESS CITY ZIP

OH
OK
OR
OR
OR
OR
PA
PA
PA
PA
PA
PA
PA
PA
PR
RI
RSF
TN
TN
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
TX
UK
UK
VA
VA
VA
VA
VA
VT
WA
WA
WA
WA
WA
WA
WGR
WI
WI
WI

TRS-80 ACSCO (ADVENTURE COMPo SOCIETY)
TULSA USERS GROUP
PORTLAND USERS GROUP
EUGENE TRS-80 USERS GROUP
TEKTRONIX, INC.
CENTER FOR THE STUDY OF THE FUTURE
CRANBERRY COMPUTER CLUB
LEHIGH VALLEY COMPUTER GROUP
DELAWARE VALLEY COMPUTER CLUB
PHILADELPHIA AREA COMPUTER SOCIETY
AUUA, INC.
PITTSBURGH AREA COMPUTER CLUB
CAPATUG (CAPITAL AREA TRS80 USERS GRP)
ATLANTIC SOFTWARE, INC.
SPAN TRASH CLUB 80
RI TANDY USERS GROUP (RITUG)
TRS-80 CLUB
CHATTANOOGA MICROCOMPUTER CLUB
NASHVILLE TRS-80 USERS GROUP
FORTRUG
TRS-80 USERS GROUP
COMPUTER CLUB OF SAN MARCOS
NASA/BAY AREA USERS GROUP
TEXHOMA MICROCOMPUTER ENTHUSIASTS
PERMIAN BASIN COMPUTER GROUP
HIGH PLAINS USERS GROUP
KILLEEN USERS GROUP
PAN HANDLE COMPUTER SOCIETY
USERS GROUP
WICHITA VALLEY USERS GROUP
COMPUTER HOBBYIST GROUP OF NORTH TEXAS
TRS-80 USERS GROUP
EAST TEXAS COLOR COMPUTER CLUB
USERS GROUP OF S.W. HOUSTON
ALAMO COMPUTER ENTHUSIASTS
TEXAS USERS GROUP
NORTH LONDON HOBBY COMPUTER CLUB
UK LEVEL I USERS GROUP
RICHMOND TRS-80 USERS' GROUP
TIDEWATER TRS-80 USERS GROUP
PRINCE WILLIAM COMPUTER CLUB
AMATEUR RADIO REASEARCH AND DEV. CORP
TCUG, INC
NORTHERN VERMONT COMPUTER CLUB
USERS GROUP
USERS CLUB--WASHINGTON
USERS GROUP
NATION~L CINCOM USERS GROUP
USERS GROUP OF SPOKANE
USERS GROUP - WASHINGTON
TUG
TRI-CO GSD USERS
USERS NOTES
MADISON USERS GROUP

BOX 28355
PO BOX 1133
13485 S.W. DRIFTWOOD
296 HERITAGE AVE
PO BOX 500
4110 NE ALMEDA
RADIO SHACK STORE, CRANBERRY
P.O. BOX 2952
BOX 651
PO BOX 432
FLEET MATERIAL SUPPORT OFF.,
400 SMITHFIELD ST.
4644 CARLISLE PIKE
901 LAFAYETTE BLDG., 5TH & CH
P.O. BOX 9475
1441 PARK AVE.
PO BOX 35461, NORTHCLIFF 2115
4429 PAULA LANE
BOX 2891
7952 HIGHWAY 80
PARK ROW AT COLLINS
PO BOX 199
PO BOX 57116
PO BOX 4391
BOX 3912
PO BOX 30545
BOX 510
3440 BELL SUITE 226
1516 DALLAS, ST.
PO BOX 4391
BOX 1344
7822 SHADY HOLLOW LANE
2101 EAST MAIN
3723 PURDUE
4847 CASTLE SHIELD
5224 WINIFRED DR
HOLLOWAY RD.
123 ROUGHWOOD DRIVE
C/O MC STUDIO, 4115 HOPKINS R
BOX 10281

1524 SPRINGVALE AVE
PO BOX 2826

SOUTH 3718 MANITO BLVD.
PO BOX 7112
3825 NORTH 26TH ST.
480 HOUSER WAY NORTH
S. 3718 MANITO BLVD
21814 PACIFIC HWY SOUTH - LOT
HI ORTFELD 12
PO BOX 768
61 13TH AVE. SOUTH
430 JEAN ST

COLUMBUS
TULSA
BEAVERTON
EUGENE
BEAVERTON
PORTLAND
CRANBERRY
LEHIGH VALLEY
LEVITTOWN
AUDUBON
MECHANICSBURG
PITTSBURGH
~lECHANICSBURG

PHILADELPHIA
PONCE
CRANSTON
REP S AFRICA
RED BANK
NASHVILLE
WEST FORT WORTH
ARLINGTON
SAN MARCOS
WEBSTER
WICHITA FALLS
ODESSA
AMARILLO
KILLEEN
AMARILLO
KILLEEN
\'lICHITA FALLS
GRAND PRAIRIE
SAN ANTONIO
HENDERSON
HOUSTON
SAN ANTONIO
FT. WORTH
N. LONDON
NORTHWOOD KIRKBY MER
RICHMOND
NORFOLK
WOODBRIDGE
MCLEAN
FAIRFAX
ROXBURY
SPOKANE
TACOMA
TACOMA
RENTON
SPOKANE
DES MOINES
4300 ESSEN 14
MANITOWOC
ONALASKA
~1ADISON

43228
74101
97213
97404
97077
97212
16319
18001
19058
19403
17055
15222
171'55
19106
1'0732
1'2920
23.881
37415
37219
76116
76010
78666
77598
76308
79760
79121'
76541
79109
76541
76308
75051
78255
75652
77005
78218
76133
N7 8DB
L339UG
23234
23513

22101
22031
1'5669
99203
98407
98400
98055
99203
98188

Buy one of our computers at our usual discounted
price and get the new Timex-Sinclair Computer Free.

LN W Research Custom Radio Shack
Model 11 $2499 Model111 $1899 Sanyo MBC-1000 $1899
TRS-DOS & CP/M Cmpatible-Green -Dual 40 Trk. Drives-48K RAM-180 'Affordable High Performance
Phosphor Monitor-Two 40 Trk. Day Warranty Computer"
Drives-96K-4 Mhz. Speed-Hi Res & Options: CP/M-64K RAM 40 Tnc Double Sided Disk Drive-64K
Color Graphics-RGB Interface- -4Mhz Speed-CP/M-Basic
Fan-6 Month Warranty Language-Detachable Keyboard

Other Drive Configurations Available

119 N. 18th Street Phila., PA 19103

(215)-569-2420

Software: MicroPro • Microsoft • Ashton-Tate· Sorcim • lifeBoat
Printers: Epson • Okidata • C. Itoh • Smith Corona· Comrex
Specialty Items: LNW Expansion Interface & Doublers Disk Drives
• TRS-aO Mod III Drive Kits· Printer & Drive Cables
Timex-Smclair $89.95 Freedom Technology Int'I

$ II CP/M Conversion Boards for TRS·80
Atari 400, Atari 800 ca Freedom Option $199. Freedom
Lobo Max 80. . $call Plus (adds 16K) $399

Trademarks TRS-DOS. lRS·BO, Rad,o Shack Tandy Corp, CP/M· Digital Research Corp

Visa, Mastercard, Personal
checks accepted. This is a
limited time offer.

MERIDIAN ",,507
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TECHNIQUE

The Art of Encoding
and Decoding

by Karl Andreassen

Use your computer to translate your messages
into an indecipherable mess; then, with this
program, you can translate them back again.

The work of encrypting and analyz
ing encrypted messages is drudgery,
even though the results are fascinating
and the challenge of a cipher message
too intriguing to pass up. This drudg

-ery was recognized centuries ago, and
machines were invented to create and
decode messages.

The art and craft of cryptanalysis
has been neglected because many as
sumed that ciphers were impossible
to break.

It wasn't until World War I that
cryptology came into its own, and an
agency of the War Department was
formed specifically for making and
breaking codes.

A$( )
B$( )
C$t)
A$
B$

cs
D$
E$
Z$
I

Straight alphabet
Inverted alphabet
Accumulate ciphertext
Decode key
Encode key
Encode/Decode switch
Hardcopy/Quit switch
Transient variable
Keyboard string
Keyboard count

Table I

While computers have increased the
demand for cryptanalysts, they have
relieved the cryptographer of the
drudgery of cracking an encrypted
m~ssage for which he has no key. The
computer doesn't do all the work; the
cryptanalyst is freed from the trial
and error, pencil and paper work for
merly required.

Stripped of drudgery by the comput
er, cryptanalysis becomes a fascinating
challenge and a great mind developer.
But one thing the computer cannot do:
It cannot replace human ingenuity and
the all-important hunch. Deductive
and inductive reasoning alone are in
sufficient; the cryptanalyst becomes al
most prescient at times.

The Prugram

This Model II program, Quick Cryp
to, encodes and decodes messages, us
ing a simple substitution cipher. Line
80 produces a standard A, B, C ... Z
alphabet, and line 90 produces its in
version. Line 150 produces the cipher
encoding key, while line 140 reads the
decoding key into A$. By adding lines
and increasing the program's complex
ity, the program could have produced
the decoding key.

The cipher alphabet is a double al-

phabet with the reversed alphabet in
terspersed between every other letter of
the straight alphabet. This may be
somewhat complicated to those new to
cryptology, but it is one of the most
elemental cipher alphabets.

To keep the program within bounds,
the encoding must be uppercase and
without numerals or punctuation.
Most cipher messages are sent and re
ceived in this form since punctuation
would assist the cryptanalyst in crack
ing the code. Substituted letters are
formed into five-letter code groups,
this being the average number of ran·
dam letters that can be easily keyed
into the decoding machine.

As you enter the plaintext (the ori
ginal message for encoding), the com·
puter screens the message exactly as
received from the keyboard. If the
message exceeds 500 letters, the pro
gram jumps to line 420 and screens the
coded text directly beneath the plain
text version. If the message is less than
500 letters, pressing uppercase 8 or *
accomplishes the same result. Then the
option to printout appears. The print
out is the enciphered message only,
ready for mailing.

If your addressee is privy to this pro
gram, it is simple to decode the mes
sage. The menu selection EN or DE
engages line 250 if you enter DE.
Again, you can use the spacebar, but
no punctuation or numerals (an error
will result if you do). Backing up and
striking over also produces an error; if
you make a mistake in entering the
message, just keep on going or rerun
the program.

As in entering plaintext, when the
cipher entry is complete, press * and

MANYCA5ESCELATINGTOCOMPUTERABUSEHAVEBEEN
LOSTBECAUSEM ANYSTATESSU P PORTTH ER U LETHAT
ELECTROMAGNETICIMPULSESARENOTPROPERTYflZND

TZGNY
XAXXG
XIPFX
GSJHt

ZQXQt
FSQJA
JDZJX
5HXIJ

XFZ.JV
XYZPQ
FXY JI
NYJDU

GWJSY
XTZGN
STZWG

5THPJ
QJZJX
X.JVYV

XIZAP
QQPHH
THPFQ

QXDZK
5IJJD
xQZtX

The Key Box

Model II Basic
Model II
64K RAM
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IT'S MORE FUN THAN A THREE-RING CIRCUS

Photo
copied
coupon i5
.accept.
.able for or
derin•.

Package price:
$24.97
Book only:
$16.97

*
EDUCATIONAL

1;).. FEATURES *
EXPANDS CREATIVITY

DEVELOPS KEYBOARD SKILLS
GEOGRAPHICAL QUIZZES
MATH AND WORD GAMES

J::J.. ~

"* *

Addt('sS&City _

o COMPUTER CARNIVAL and CARNIVAL
COMPANION CC7389 $24.97

COMPUTER CARNIVAL (book only) BK7389 $16.97
(Include $2.00 per order for shipping anrl handling charges.)

DPayment enclosed D Me D VISA D AmEx

CMd It Expires Me Bank It _

All orders shipped UPS if
cOlllplcle street address
is provided.

)JOUR CHILD WILL BE CAPTIVATED
for hours with your gift of the 60 programs in

Computer Carnival. Tests of skill, haunted houses, tr
mazes, wizards and dragons are all a part of this LARGE READABLE TYPE

funhouse book. Written in TRS-80* Level II Basic. SPIRAL BINDING
Author Richard Ramella creates many characters, from the 1< SHORT, EASY-TO-TYPE

. S L' h . I M d Z Id h PROGRAMS tlmysterious. ugar oUle to t e mystlca a am e a, as e READY-TO-LOAD CASSETIE
takes your child through his arcade of games, graphics and OF THE LONGER LISTINGS

quizzes. AND
Carnival Companion™ is a 30-minute cassette MORE

of the longer listings which eliminates the ~

aggravation of typing and searching for errors,
leaving more time to spend on the midway.

. Toll Free 1-800-258-5473 for your credit
card order. Or mail your order with pay

ment or complete credit card informa
tion plus $2 shipping and handling to:

Wayne Green Inc.
Attn: Book Sales

Peterborough, NH 03458
Dealer Inquiries Invited



40,t
The DOSPLUS 4.0 hard
drivesystem is here!

A hard drtve 'Nithout the dynamic new OOSPlUS 4.0 is Mke on eggshell

without the egg. The n&N OOSPlUS 4.0 is the leading edQe-the Iotest in
the line of advanced disk operating systems from MICRO-SYSTEMS

SOFTWARE INC. It's the only current operating system wrmen from the
ground up to! hard disk operation. Not just a driver but a fully
developed system. What tho! means to you is more bong lor your
buck! Finally an unlimited TRS-SO lor smoll business. For only S1899 you
gel the DOSPLU$ "PLUS"

TliE DOSPLUS 4.0 FIATUI\.ES
• Single volume addressing/Double sided floppies seen os

one drive-one file con expand fO limit of rhe hard drive
· Hard Disk-disk editing utilities
• Incredible I/O speed
• Runs any combination of densities or fracks
• Also operates 8" drives with special hardware-comes

with expended users guide and complete D05 technical
section on I/O coils and OeD organization

• Abiliry fa use hard drive as me "sysrem" drive.

'"PLUS" MAPfY OF TliE SENSATIONAL NEW DOSPLUS 3,4
FIATUI\B
• BASIC array sort-multi key. multi array
• Tope/Disk-Disk/Tope utility (with relocatar)
• Input (controlled screen input)
• Random access and ASCII modification on Diskdump
• BASIC checks for active "DO"
• Dackup and Format from a "00" file
• Much improved Dackup (More reliable)

$1899 TAKEYOURMICRO
TO THE MAX.
ORDER NOWI

COMPLETE WITH 5 MEG SYSTEM.

• I/O package much faster (disk Qccess time reduced)
• Repeat lost DOS c0r'11mand with "I" [ENTER]
• Short directory (filename and extension) available
• Short directory of Model III TRSDOS disks
• Single file convert from Modellll TRSDOS
• COMPLETE device routing supported (DOS and BASIC)
• Ability to save OOIC programs directly to another machines'

memory (if equipped with DOSPLUS 3.4)
NOTE; The final versions of J.4 and 4.0 will have almost

identical features and documentation.

TliE COMPlETE mT[M
• Smooth. silent. swift
• Error·free disk I/O
• •Add on up to 4. 10 meg units for a total of 40 megabytes!
• Plugs on the 50 pin data bus.-no loss of floppy drives
• Completely self-contained-just plug it in and go
'10 meg vni,,, available ~aon.

NOTE: Specify 40 or 80 track when ordering DOS diskette.
After initial baotup. user can create any DOS desired.

4301·18 Oak Circle
Boca Raton, FL 33431
Telephone: (305) 983,3390

M/CRO·SYSTEMS
SOFTWARE, INC.

""llfelime warronly on anginal media

DO.~LU. ,. I.. qu.Uty!
'1m I" ttl. , uetry!

The first in the industry backed bya lifetime warranty**

m~L. k ---;.., ,
. 'L...-

,~ 1/
{jlnc.
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the decoded version appears on screen
in solid lines without spaces. Punctua
tion and spaces are almost as great a
bounty for a cryptanalyst as having the
original cipher key handed to him.

The printout option appears, and
the solid lines are repeated on the
printer. Punctuation is easy to edit into

the completed plaintext, if this is a
message shared with others unfamiliar
with crypto procedures.

If you and your addressee have ac
cess to modems, you can encrypt your
outgoing messages and decipher your
incoming messages directly I without
going through the printout stage.

Upcoming 80 Micro issues will carry
a series on cryptology and cryptana
lysis, with programs to assist in decod
ing with an unknown cipher..

Karl Andreassen can be reached at
24750 Chianti Road, Cloverdale, CA
95425.

Program Listing

750
740
730
720

THEN
THEN
THEN
THEN

E$="6 11

E$="7"
E$="8"
E$="9"

370 IF C$="DE" THEN C$(I)=MID$(A$,D,1)
380 IF C$="EN" THEN C$(I)=MID$(B$,D,l)
390 1=1+1'
400 IF 1>500 THEN 420
410 GOTO 310
420 PRINT :PRINT : FOR X=l TO I-I
430 PRINT C$ (X);
440 IF C$="DE" THEN 460
450 IF RIGHT$ (STR$(X), 1 )="0" OR

RIGHT$(STR$(X),1)="5" THEN PRINT" ";
460 NEXT X
470 E$=RIGHT$(STR$(I-l),l)
480 IF E$="l" OR E$="6" THEN 560
490 IF E$="2" OR E$="7" THEN 550
500 IF E$="3" OR E$="8" THEN 540
510 IF E$="4" OR E$="9" THEN 530
520 GOTO 580
530 FOR X=lTOl :GOTO 570
540 FOR X=lT02 :GOTO 570
550 FOR X=lT03 :GOTO 570
560 FOR X=lT04 :GOTO 570
570 PRINT CHR$(RND(26)+64);: NEXT X

:PRINT :PRINT
580 PRINT : PRINT "ENTER <HC> FOR HARD

COpy PRINTOUT"
590 LINE INPUT " <QT> TO QUIT" ;D$
600 IF D$="HC" THEN 620
610 END
620 LPRINT :FOR X=l TO I-I
630 LPRINT C$(X);
640 IF C$="DE" THEN 660
650 IF RIGHT$(STR$(X) ,1)="0" OR

RIGHT$(STR$(X) ,1)="5" THEN
LPRINT " ";

660 NEXT X
670 IF E$=" 1" OR
680 IF E$="2" OR
690 IF E$="3" OR
700 IF E$="4" OR
710 LPRINT : END
720 FOR X=lTOl :GOTO 760
730 FOR X=lT02 :GOTO 760
740 FOR X=lT03 :GOTO 760
750 FOR X=l T04 : GOTO 760
760 LPRINT CHR$(RND(26)+64); :NEXT X

:LPRINT :LPRINT
770 END

10 CLS
20 PRINTTAB(30 )"BASIC CRYPTO PROGRAM"
30 PRINTTAB(31 )"by Karl Andreassen"
40 '==Copyright July 3 1982
50 CLEAR 7500 :1=1
60 DIM A$(26),B$(27),C$(500),D(26)
70 FOR X=l TO 26
80 A$(X)=CHR$(X+64)
90 B$(X)=CHR$(91-X)
100 NEXT X
110 DATA B,D,F,H,J,L,N,P,R,T,V,X,Z
120 DATA Y,W,U,S,Q,O,M,K,I,G,E,C,A
130 FOR X=l TO 26
140 READ F$ :A$=A$+F$
150 B$=B$+B$(X)+A$(X)
160 NEXT X :PRINT
170 PRINT "TO WRITE A MESSAGE IN

CIPHER, ENTER < EN >"
180 LINE INPUT " TO DECODE A CIPHER

MESSAGE, ENTER < DE > ";C$
190 IF C$="EN" THEN 210
200 IF C$="DE" THEN 250ELSE 170
210 PRINT : PRINTTAB(l5) "Write message

in plain language, using spacebar
220 PRINTTAB(15) "between words. No

punctuation or numbers permitted."
230 PRINTTAB(l5) "UPPERCASE letters

only, Touch < * > at end of
message."

240 PRINT : PRINT "BEGIN:" : PRINT : GOTO
310

250 PRINT : PRINT "Enter cipher message
exactly as received, using

260 PRINT "space bar but no
punctuation. Do not try to correct

270 PRINT "errors as this wi 11
introduce additional errors .11

280 PRINT "Touch < * > at end of
message to initiate decode function. 1I

290 PRINT :PRINTTAB(20) "UPPERCASE
LETTERS ONLY!" :PRINT

300 PRINT "BEGIN:"
310 Z$=INKEY$ :IF Z$="" THEN 310
320 IF Z$="*" THEN 420
330 PRINT Z$;
340 IF Z$=" " THEN 310
350 IF ASC(Z$)=13 THEN 310
360 D=ASC(Z$)-64
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UTILITY

BRKSEL
by Jim Barbarello

What could be worse than accidentally pressing
the break key when running a Basic program
on your Model II? Disable break using Debug.

Model II owners know that inadver
tently pressing the break key halts any
Basic program. Any further keyboard
input can modify the program currently
in the machine by deleting lines or
changing variable values. Other unde
sirable results, such as data files stuck in
the open mode, portions of the disk di
rectory damaged, and the boot tracks
on the disk damaged, are also possible.

I have a simple remedy for the break
key problem. My short machine-lan
guage program, BRKSEL, allows you
to enable or disable the break key as
simply as turning your living room lamp
on and off. BRKSEL can be used in any
Basic program.

Creating BRKSEL

Creating the BRKSEL program re
quires two steps. You must enter the
BRKSEL program into the computer's
memory, and transfer that program
from memory to a disk file that you can
use. These two steps are accomplished
with another machine-language pro
gram (Debug) already part of the
TRSDOS 2.0a operating system. Debug
lets you view and change the contents of
a large portion of the computer's mem
ory. It also allows you to permanently
copy some portion of the memory to a
disk file. To make the procedure as sim
ple as possible, we'll break it into steps.
• Start with the computer off. If it is
not off, end any program, remove all
disks, and turn the power off.
• Use any System disk (one that allows
you to start up the machine) that
doesn't automatically run a program
534 • 80 Micro, Anniversary 1983

after startup. Turn on the machine, en
tering the date and time responses as
normal.
• Once in the TRSDOS ready mode,
proceed to the next step.
• Type Debug On and press enter.
Then type Debug and press enter. The
screen will look like Fig. I.
• Press the M key (to examine/change
Memory). Next to the question-mark
prompt will be M A ~ .... Type EFDA
(do not press enter). The screen will
look like Fig. 2.
• Press the Fl key. The cursor will
move to the first displayed number on
the EFDA line. Type in the following
38 characters exactly (do not press
enter or the spacebar. Make sure the
caps key is lit):

7EFEOO20072100003E03CFC92169603E03CFC9

• Review the screen. If any character is
incorrect, use the right and left-arrow
keys to position the cursor over the in
correct character. Then type the correct
character. (In this string the Os are the
number zero, not the letter 0.) When all
characters are correct, press the
keyboard's F2 key (this places the char
acters into the machine's memory). See
Fig. 3.
• Now press the 0 (not zero) key (this
turns Debug off). The characters now
stored in memory can be transferred to
a disk file. The last message you see will
be TRSDOS ready.
• Now type the following:

DUMP BRKSELISTART~EFDA.END~

EFFFI

Check what you have typed. If it is not
correct, use the backspace key to return
the cursor to the offending position and
retype the correct characters. When
everything is correct, press enter. The
disk drive will start, and after some
time, you will again see TRSDOS ready.
Type DlR and press enter. Your direc
tory has a new entry entitled BRKSEL.

Using BRKSEL
BRKSEL can only be used by Basic

programs or in the Basic command
mode. The first line of your Basic pro"
gram must include the following:
CLEAR xxxxx,6l401:SYSTEM
"LOAD BRKSEL":DEFUSR~

&HEFDA, where xxxxx is any number
less than 32000, and is the amount of
storage space you wish to reserve (if not
specified, Basic performs an automatic
CLEAR 50).

To disable the break key, you must
perform a USR(O) anywhere in the pro
gram, or in the Basic command mode
with a command such as X ~ USR(O) or
BRKOFF ~ USR(O). The variable to the
left of the equal sign must not be a
string or contain any reserved words
(such as For or On).

To enable (or re-enable) the break
key, use the command USR(x), where x
is any number between I and 255.

A Test Program

When in the Basic mode, type in the
Program Listing.

List the program to make sure it's in
memory, and fun it. Follow the instruc
tions and note that the break key has no
effect when it has been disabled by the
program, and then causes the program
to end after it has been re-enabled.

When the program has ended, you
are in the Basic command mode. Press
the break key and note that it is func
tioning (you will see AC each time you



If you're tired of playing
games withyourTRS-SO...

o
o

-- •

30-day money-back guarantee on
Compactor II if not totally satisfied.

without altering the TRSDOS and
TRS-Basic environment. It's fast,
it's easy to install and needs no
extra hardware. The Compact IV
enh~nces the video display to 80 x
24. In short, Compactors make
your Model III an intelligent and
powerful computer. So why not
quit playing games and put that
TRS-80 to work! It's as simple as
saying, "...Compactors by
Hurricane Labs."

Announcing the new
Compactor family from
Hurricane Laboratories. We know
limitations are a reality but we put
on our thinking caps and did
something about it. The new
Compactor II (l12K) gives CP/M
2.2 capabilities to the Model III

Now you can give full CP/M
capabilitites to your TRS-80.

Turn it into ahigh ---.__....__.J

power computer!

,?;:,"cM Write to us or ask yOUf TRS-80 dealer for all the facts
.... 185 : 'K about the new Compactor Family from Hurricane Labs.

5149 MOORPARK AVENUE, SUITE 105 HURRICANE SAN JOSE, CALIFORNIA. 14081257-8676
LabOra!orT~~ !~c

¥," ,..:;¥! 4'::'
'.4t"'4? 1M
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Single Chassis w/Power Supply:
Fully assembled silver chassis with external card edge connector for easy
cable installation. Chassis includes power supply & one Tandon drive.

(F'0oo 000 ° 00 00 00 0 0 0 0 000000 OO~

~ Model-III X $3~9QP~
o S E panslOn 0
~ ffective ~
o imple 0o 0

~ * INCLUDES * ~
o 0

g 1-40 track, Disk Drive ~

g 1-MDX-6, Controler Board g

~ 1-2 Drive Internal Mtg. Kit, ~
o 0

g Power Supply and Cables ~
o •••••••••••••••••••••••• 0

~ g~~~~{er' 'G'enerator~~~~~ ~
o Data Separators: I ~
g Double Den. 39.95 ~
o Single Den. 24.95 0

g 40 track Disk Drives $199.000

00000000000000000000000000000

o PROGRESSIVE ELECTRONICS g
o 643 E. CHESTNUT ST. 0

g LANCASTER, OHIO 43130 ,143 VISA g
o PHONE 614- 687-1019 M.C. 0
000000000000000000000000000

S399

S329

S249

• TM 100-4 wlchassis

• TM 100-2 wlchassis

• TMIOO-I wlchassis

TRS 80™ Model I & III
External Mini Disk Drives

DISCOUNT

(512) 250-1523 in Texas

....................................................

80 M

REMarkable Soflware
P.O. Box 1192

Muskegon, MI 49443 ,,145

NAME~ _

ADDRESS _

CITY State__Zip _

Allow 8·10 weeks for 1st issue.

It's COLOR COMPUTER NEWS.
The monthly magazine for Color Computer owners and.only Color
Computer owners. CCN contains the full range of essential
elements for relief of CC Blues. Ingredients include: comments to
the ROMS, games, program listings, product reviews. and general
interest articles on such goodies as games, personal finances, a
Kid's oage and other subjects.
The pnce for 12 monthly treatments is only $21.00 and is available

from:

Color COInp
~...

~~ ;
----,~ ~

II ~

'"Are you tired of searching the latest magazine for articles about
your new Color Computer? When was the last time you saw a
great sounding program listing only to discover that it's for the
Model I and iI's too complex to translate? Do you feel that you are
all alone in a sea of Z-80's? On finding an ad for a Color Computer
program did you mail your hard earned cash only to receive a
turkey because the magazine the ad appeared in doesn't review
Color Computer Software? If you have any of these symptoms
you·re suffering from Color Computer Blues!

But take heart there is a cure!

.... 252

S359

S279

S199

Visa, MasterCard, Money Order
or Cashier's Check. Add 5% sales
tax if Texas Resident.

TRS 80 is a Trademark of
Tandy Corp.

5 1/4", double sided. 40 TRK, 48 TPI. Capable of single or
double density

5'/.", double sided, 80 TRK, 96 TPI. Capable of single or
double density

• TMIOO-4

"If we can't Ship the next working day,
we won't take the order.'"

Tandon Bare Drives:
• TMIOO-I

5'/~", single sided, 40 TRK, 48 TPI. Capable of single or
double density

• TMIOO-2

FREE SHIPPING

ORDER NOW - TOLL FREE

1-800-531-5475

Aff hardware has a J 20 Day Limited Warranty.

CompuAdd Corp.
130JO Research Blvd.

Suite 218
Austin, Texas 78750
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'IRS-SO Merlel II DEBUG Program
2800 C3 7F 2E 50 44 7A 44 65 43 1045 50 43 08 5E 58 ... l~DeC.EPC.~x
2810 61 Fa 3A 09 4E C8 4F B3 41 28 4F 3C 50 42 50 CF a.: .N.O.A+O<PBP.
2820 50 £4 50 co 61 C3 61 C6 61 33 65 86 65 99 65 A7 P.P.a.a.a3e.e.e.
2830 61 AA 61 AD 61 5044 91 44 EO 44 0/\ 45 £3 5C DB a.a.aJD.O.O.E.\.
2840 SA EO SA E5 SA Al 50 EF 5C FF 5C 2£ 50 47 5077 Z.Z.Z.].\.\.lGlw
2850 5080 50 C5 4£ 44 C6 4F 52 C) 4C 53 02 41 4£ 44 J.l.ND.OR.LS.AND
2860 4F 4D CE 45 58 54 C4 41 54 41 C9 4E 50 55 54 C4 CM.EXT.ATA.NPUT.
2870 49 4D D2 45 41 44 CC 45 54 C7 4F 54 4F D2 55 4E IM.EAD.ET.OTO.UN

PC SP SZHPN:: Ai' a:: DE HL LX IT AF' OC I DE I HL'
2800 21FE 000000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

? P
DEBU::; is row ON
'lRSOOS READY
DEllLtO

Program Listing

Figure t

10 CLS:CLEAR 500,6t40I:SYSTEM"LOAD BRKSEL":DEFUSR~&HEFDA

20 PRINT"THE BREAK KEY IS NOW FUNCTIONING."
30 FOR I = I TO IlXXl:NEXT I:BRKOFF= USR(O):PRINT
40 PRINT"I HAVE DISABLED THE BREAK KEY. TRY PRESSING IT AND NOTE

THAT THE PROGRAM IS NOT INTERRUPTED."
50 PRINT"WHEN YOU ARE CONVI CEO. PRESS 'Fl' TO CONTINUE... "
60 AS = INKEYS:IF A$ = ""THEN 60 ELSE IF ASqAS) <>1 THEN 60
70 BRK = USR(I):PRINT
80 PRINT"THE BREAK KEY IS NOW FUNCTIONING. WHEN YOU PRESS IT THE

PROGRAM WILL END."
90 AS= INKEYS:GOTO 90

candidates for consideration.
If you get into a situation where you

cannot regain control, your only re
course is to reset. Of course, this will
leave any disk files stuck in the open
mode. To properly close the file after
restarting, follow these steps:
• Manually open the file by entering
OPEN"D", I ,"file name" ,xx where
file name is the name of the file, and xx
is the record length (this is for random/
direct-access files). This command will
cause an AO (already open) or similar
error.
• Enter "close." This should close the
stuck file. You can verify this by obtain
ing a directory and noting that there is
no question mark after the file's name.
For obstinate files, you may have to
perform this procedure twice.
• Make sure you modify your program
to allow manual override with the break
key during the portion that caused you
to have to reset..

break before entering this routine and
again disable it upon exit. This would
allow you to manually regain control if
some problem occurred in disk access.
Other subtasks, such as a mathematical
iterative process that could become an
endless loop (never converge), are prime

press it). Now type X ~ USR(O) and
press enter-the break key has no ef
fect. Type X ~ USR(255) and press en
ter-the break key again performs nor
mally. You can now use BRKSEL or
transfer it to any of your other disks us
ing the TRSDOS command Move. (See
pages 120-121 of your TRSDOS 2.Oa
reference manual for further informa
tion on the Move command.)

Some BRKSEL Pointers

In BRKSEL's most simple applica
tion, execute a USR(O) immediately af
ter the DEFUSR statement. At the end
of the program, execute a USR(l) to re
enable the break key.

However, at some time you might
not want the break key disabled. Say
your program included a routine for
disk access. You might wish to enable

Jim Barbarellu call be reached at
'IRS-SO 1't:rlel II DfE.X> Program 1<.0. #/, Box 24/H. Tennelll I<oud.
E>llA 0000000000000000 00 00 00 00 00 00 00 00 · . . . . . ... . . . ... . LI1,~lisli/()lI'l1. NJ 07726.
EFfA 0000000000000000 00 00 00 00 00 00 00 00 · ...............
EFFA 00 00 00 00 00 00 02 IT FFFFFFF'FFFFFFFFF ·......... . . . .. .
FooA FFFFFFfFFFFFFFFF FFFFFFFFITFFFFFF ................
FOIA FFFFF'Ff'FITfF'FFFF FF FF FF f'F IT FF FF FF ................
F02A FFFFFFFFFFFFf'FFF FF FF' FF FF IT FF IT FF ................
F03A FF FF FF FF IT FF' 00 00 00 00 00 00 00 00 00 00 ................ CLINICALF04A 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................

LABORATORY SOFTWAREPC SP SZHPN:: "" OC DE tiL IX IY "'" OC' DE' tiL'
2800 21FE 000000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 N

? P

DOWNEAST 1/Figure 2
W E

4
s

DIQITA.L

lAbManag,,, QUALfTY CONTROL
'IRS-80 MerlEl II DEJ:l,lX; Program lAbManager WORKLOAD and FINANCE
E>llA 7E FE 00 20 07 21 00 00 3E 03 CF C9 21 69 60 3E ... .! .. >••• !i-> lAbManager lEST PRICINGEFfA 03 CF C9 00 00 00 00 00 00 00 00 00 00 00 00 00 ................
EFFA 00 00 00 00 00 00 02 FF FF FF FF FF f'F FF FF F'F ................ TRS80 Model I or III
FooA FFFFFFFFFFFFFFFF FFFFFFFff'FF'FFFFF ·............... Call or write for hrochures.F01A FFFFF'FFFFFFFFFFF F'FFFFFFfFFFFFFFF ................
F02A FFFFFFFFFFFFFFFF FFFFFFF'FFFFFFFFF ................ DOWNEAST DIGITAL
F03A FFFFFFFFFFFF'OOOO 00 00 00 00 00 00 00 00 ................ P. O. Box 286 • Solon. Maine 04979F04A 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 · . . . . . . . . . . . . . ..

PC SP SZHPNO "" OC OE tiL IX IY "'" OC' DE' tiL' (207) 643·2437
2800 21 FE 000000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 Versions (or other computers

? under development.
... 167

Figure 3
TRS·go ;:. " rV!l;:,(vr"d trad..miHl< 01 Tand~' Corporation
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BUSINESS

Model II
Business Bar Graphs

by Richard Harkness

Fig. 1. Sample Printout ofBARGRF1P

The Key Box

Model II or 16
32KRAM
Disk Basic
TRSDOS 1.1 or 2.0
One Disk Drive
Printer (optional)

number (e.g., 5000), and then Merge it
for use as a subroutine to graph data
produced by another program. In this
example, I graphed monthly electricity
expenses. Up to 24 bars can be drawn
across the screen.

The program prompts you to input
data for as many months as you want
graphed, starting with January. After it
draws the bars, it asks if you want to
graph the same months for a prior year.
If you answer yes, it prompts you to
enter these values, and it graphs them
beside the others. You get a com
parative analysis of monthly expense
over a two-year period-enough time to
pick up trends, so you can determine in
which months the use of central air con
ditioning is the heaviest and whether
you've improved on energy conserva
tion from one year to the next.

You can substitute data and read
statements for the input statements to
get the values graphed, if you want to
save the data along with the program.

A practical limitation is the 24-by-80
grid. In this program you are limited to
18 gradations on the vertical scale
from zero to $180 in steps of $10. If

posIllons. Still, you can program the
Model I! to produce and print out sim
ple bar graphs that look like those pro
duced on the Models I and II!.

This is done with a staple bar-graph
program written in Model I! Disk Basic
that can be adapted for almost any use
with minor modifications. You can re
label the axes to match the data. You
can even use the RENUM command to
renumber the lines starting at a higher

ELECTRICITY EXPENSE

I ,
I I- I- I ,-
I- I- I- I I- I- I- ,- I-
I- ,- I- I- I- I- I- ,- ,- I-
I- I- I- I- I- I- I- ,- ,- ,- ,-
I- I- I- I- I- I- I- ,- ,- ,- I-,- ,- ,- I- I- I- I- ,- ,- I- ,-
I- ,- ,- I- I- I- I- ,- ,- ,- I'
I- ,- I- I' I- I- I- I- ,- I- I-
I- I- I- I- I- I- ,- ,- ,- I' ,-
I- ,- I- I- I- I- ,- ,- ,- ,- I-

T he Model II is a powerful business micro,
but its graphics capabilities fall a bit
short. Now you can use yours for bar graphs!

*BARS ON LEFT ARE FOR PRIOR YEAR*

One of the shortcomings of the Model
I! is its lack of graphics capability. The
Models I and III produce effective, Iow
resolution graphics via a video grid con
sisting of 128 points horizontally and 48
lines vertically. This gives a total of
6,144 print positions. In contrast, the
Model I! has only the coarse graphics
capability of its literal video display for
mat of 80 characters horizontally and
24 lines vertically-a total of 1,920 print

180: 180
170: 170
160: 160
150: 150
140: 140
130: 130
120: 120
110: 110

$ 100: 100 $
90:'- 90
80:'· 80
70:'- 70
60:'* 60
50:'* 50
40:'* 40
30:'- 30
20:,* 20
10:t- 10
o :=============_==_=__z======================================= 0

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
MONTH
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COLOR COMPUTER
COMPUTERWARE@ has it all!

FUN & GAMES---- HOME & WORK----

PAC ATTACK

D.:~n.L ,- ~J:i'!":.J _d n iJ=!
0- • - -0
o-1- n lo
BE AMAZED

PAC ATTACK
Incredibly challenging
graphics game with great
sound and action.
cassette 524.95
disk '29.95

Lots more games & products
available!

HOME MONEY
MANAGER
Cassette checkbook organ
izer with printed reports for
deposits, expenses,
transactions & Chart of
Accounts.

'19.95

STARSHIP
CHAMELEON
Defend your starship's
planet against Gabalatok
attack of bombs. anti
matter & aerial mines. Fast
action, graphics, & sound.
cassette 524.95
disk . '29.95

ADDRESS
FACTORY
Complete name and
address mailing list with
special code selection and
sorts for labels.
cassette $17.95
disk '22.95

EL DIABLERO
You awaken dazed, in the
middle of the desert. Your
mentor sorcerer has
diappeared. You face the
evil EI Diablero alone! Pure
adventure!
cassette s19.95
disk . '24.95

SCRIBE WORD
PROCESSOR
Complete word processor
(or program editor) with
headings, footings, right &
left justification, centering,
paqination, tabs, ... and
more!

'49.95
(Cassette editor also available.)

casselle '49.95
disk '50.00

PASCAL
Dynasaft's compact little
PASCAL for learning
structure programming.
Includes compiler, P-code
interpreter, editor,
supervisor, & samples.
(Req.32K).

~
''''''''-''

, .._"'>....... ' .... "". ~., ..,....., ........

~(Cassette assembler also
available.)

FLEX IS a trademark 01 TSC

o

UOi PIlOGIl.MMIHG Moon

I· _.... '}
jv _'~ 1...-.,.'" .... ,.
j u ..-:s<.ot. I
Is -......~~·l
I pC I _ .....¥ ....... ,.

I. II I
..... ./

PROGRAMMING TOOLS----------
MACRO
ASSEMBLER
Macro conditional 6809
assembler with library files
and cross reference
program.
Color Computer r1isk '49.95
FLEX' disk '50.00

TO ORDER:
Add shipping of
$2 surface or $5
air/Canada. Visa
& MasterCard
accepted.

Dealer Inquires Invited

CCOMPUTERWARE®
Computerware is a trademark of Computerware, ... 369

call or write
Box 668
Encinitas, Ca. 92024
(714) 436-3512

... See List of Advertisers on Page 563 80 Micro, Anniversary 1983 • 539



~
Introducing:

THE ALL-PURPOSE SHOPPER
P A complete guide to
C fast and economical shopping

******************
Models I & III, IBM
Menu driven for efficient operating
Complete documentation

• All systems are disk based
• Run-lime diskette

Soon to be available on models II &
Apple II

******************
Due to the number 01 options aYailable. please write

lor more detailS and price information

(Wnnen InQulroes. please Include a
self· addressed stamped envelope)

AFTER PLA YING GAMES SO LONG
IT'S TIME FOR SOME:

SERIOUS PERSONAL COMPUTING
P.O. BOX 7059 $. NASHUA, N.H. 03060

603·888·1376 ...-528

your values go beyond these, just
change the program to make the grada
tion larger. For example, if your top
value is close to or below $1,800, use a
range between zero and $1,800 in steps
of $100. In a graphics representation the
proportional relationships between the
values are important.

The remarks in the program make
most of the lines self-explanatory. Lines
330-360 define the graphics characters
used to draw the scale lines, the bars,
and the horizontal ruler lines. Line 410
veers to the subroutine drawing the
horizontal ruler lines starling at line
1750. In line 420, EL is the ending
length of each bar (line 20 on the video
grid); in lines 430, 490, 560, and so on,

BL is the beginning length of each bar.
The statement IF D$ = Y GOTO_

appears in several lines including line
300. It reroutes the program where
needed on the second trip through (if
you choose to graph months for a prior
year alongside those for the current
year).

You cannot obtain a printout from
Program Listing I, because it uses
graphics characters unknown to most
printers. Use Listing 2 if you want a
printout. •

Richard Harkness can be reached at
1224 King Henry Drive, Ocean Springs,
MS39564.

Program Listing I

We will customize our standard packages
or create new vertical markets for you!

Now yours from
HON Finance and Insurance Computers

For TRS-BO, Model III

50 PRINT
60 PRINT
70 PRINT" THIS PROGRAM PROVIDES A GRAPHIC ANALYSIS OF YOUR MONTH
LY ELECTRICITY
80 PRINT" EXPENSE FOR A YEAR. ENTER A ZERO FOR ANY MONTH YOU WAN
T TO SKIP, BUT
90 PRINT" BE SURE YOU COUNT EACH ZERO WHEN ASKED FOR THE NUMBER
OF MONTHS YOU
100 PRINT" WANT GRAPHED. ROUND VALUES TO NEAREST TEN DOLLARS AND

BEGIN
110 PRINT" WITH JANUARY."
120 PRINT
130 PRINT "HOW MANY MONTHS DO YOU WANT TO GRAPH?"
140 INPUT Z
150 CLS
160 PRINT@0,npLEASE LIST THE";Z;"VALUES TO BE GRAPHED SEPARATED
BY A COMMA."
170 ON Z GUTO 180,190,20~,210,22~,23~,240,250,260,270,280,290

180 INPUT A:GOTO 300
190 INPUT A,B:GOTO 300
200 INPUT A,B,C:GOTO 300
210 INPUT A,B,C,D:GOTO 3~0

220 INPUT A,B,C,D,E:GOTO 3~0

230 INPUT A,B,C,D,E,F:GOTO 3~~

240 INPUT A,B,C,D,E,F,G:GOTO 300
25~ INPUT A,B,C,D,E,F,G,H:GOTO 30~

260 INPUT A,B,C,D,E,F,G,H,I:GOTO 300
270 INPUT A,B,C,D,E,F,G,H,I,J:GOTO 300
280 INPUT A,B,C,D,E,F,G,H,I,J,K:GOTO 3~0

290 INPUT A,B,C,D,E,F,G,H,I,J,K,L:GOTO 300
300 IF D$="y n GOTO 1615
310 CLS
320 PRINT CHR$(02) ITURNS OFF BLINKING CURSOR
330 A$=CHR$(61)
340 B$=CHR$(42)
350 C$=CHR$(581
360 L$=CHR$(144)
370 X=20
38~ FOR Y=12 TO 71
390 PRINT@(X,Y) ,A$ IDRAWS HORIZONTAL SCALE LINE
400 NEXT Y
420 EL=19
430 BL=EL-Aj10
440 IF D$="Y" GOTO 460
450 Y=13
460 FOR X=BL+1 TO EL
470 PRINT@(X,Y) ,B$ IDRAWS THE FIRST VERTICAL BAR
480 NEXT X
490 BL=EL-B/10
500 IF D$="y n GOTO 1630
510 Y=ll;1
520 FOR X=BL+l TO EL
530 PRINT@(X,Y) ,B$ 'DRAWS THE SECOND VERTICAL BAR
540 NEXT X
550 BL=EL-C/10
56~ IF D$="Y" GOTO 1640

Listing cumin"es

ITERS

$'h00

HON F&I

EPSON MX-80
CARTRIDGE RIBBONS
MINIMUM ORDER J

PAPER
20# white
1250 sh...."

fiY@C!l!'Th
COMPUTER SALES AND SUPPLIES

P.O. Box 02294 - Cleveland, OH 44102

(216) 281-8820 .... 253

Standard Packages:
Banking Credit Reports
leasing (TRW-CBI-TUT)
Credit Unions Retail Sales
Credit Insurance Auto Sales

Prices Include Shipping!
Check must accompany orders.

Oh,,, rtsid..nh ~dd b', S~I ..s T~,

~/~~/~k~f.d white $2.99
rRESSURE SENSITIVE
Minimum Ordtr. lup· 5,000 '~.~ per M
2up - 10.000; 3up • 15,000; 4up . ~v C"JV

~
:ox23825, !JON . ant Hill, CA

rl\J7I.1 94523-0825
(415)680-7888
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$95.00 on DIskette
Manual & Shlppmg lncl.

VISA/MasterCacd
CA Residents add 6lf2 °/6

DATAFILE SYSTEMS
80 I Welch Road

Palo Alto, CA 94304
(415)326-1447 _5"

o CONVERT-Any old sequenlial file to FILEMATE
random. All you do is name your field
variables.

o CREATE-Random files With up to 20 fields In

any record. Field length oplional, up to 255
bytes for total record.

o HASHING-Instant recall of any record .

• SORT-Screen on any combination of 9 relational

keys then sort on one or two fields. Save In

mulliple mdex files for later recall at II
records/second.

o CALCULATE-Double preCISion calculations
+, -, *, I, sin, cos, tan, sqroot functions
Up to 40 steps, 4 stacks avatlable
Store algorithm for repeated usage

o PRINTOUT-Generate custom Dataforms or Labels
Reverse name option
Upper and lowercase compatibility.
MultJple columns- optional spaclnq of rows.

Auto-alignment of decimal pomt In tabulations.
Save multiple formats for repeat use.

o SEARCH~Global search for any data in any field

o EDIT-Add, Change, or Delete records at wtli

o CAPACITY-Up to 2000 records on a 40 track,
double denSity diskette.

BEST OF ALL-You can always revise the Itle
structure.

(After you hdve d worklnq file and want 10 rendme <3 held, or
<3dd another field for more data, or chanqe the size of any lJeld
In the record, or delete a held, or expand the CapdClty of the file;
DO IT! And don't lose any olthe records you wd!ltlhil1 ,lre already
In the Ille. No need 10 re-enler any datal)

F1LEMATE is aulo-adaplive so this one universal
program can serve most any of your filmg needs
Mailing List, Inventory, Bibliography, BUSiness
Records, etc. You will not have to change any data
to meet the constraints of a pre-packaged program.

Yet. there IS no software to write. In fact, F1LEMATE
will convert your existing sequential file to its
random format.

Consider these features:

_.....-_....--
;;0:-.:..:::::._--

@c~.SHOP<"'"r---'--_:A ;;_

Remarkable Disk Directory
Catalog System

For use on Radio Shack TRS-80 Model
1 and 3 microcomputers.

Unique abstract feature pennits positive file identifi·
cation. Catalog includes a first line remark from every type
file. Inclueae. htU1\ilft re.dabk? r~rk. from machine code
files. Contains 10, name, date, free space, filespec, and
remark. ~ A ~

Read any si.;w directory from any size. disk of alW density
with any number of tracks and any number ofside. Sort by
any field. Multi-formal print in any sorted order. Single
sheet or continuous forms. Save to disk option. Very fast
machine code. Self prompting. User friendly. Complete
easy 10 understand documentation.

Please specify MODEL and DOS when ordering.
Requires two drives MIN and 48 K RAM.

6month trial,Sfi or 12 months for only $10
~ compUTeR SHoppeR
7r POBox F700. Titusville. FL 32780

305·269·3211

Computer Shopper 1$ ~our link to mdlvlduals who buy. sell and trade computer
equipment and software among themselves nationwide. No other magaLlfle fills
this vOid In the marketplace chalO.
Thousands of cost-conscIOUS computer enthUSiasts save by ShOPPHlg In Computer
Shopper evelY month through hundreds of classified ads. And new equipment
advertisers offer some of the lowest prices to the nation
Computer Shoppe,'s unbiased articles make lor some unique readmg among
magazines and there's a "help" column 10 answer difficult problems you may
have With mterfacmg. ele
For a hmlled lime you can stJbswbe to Computer Shopper WIth a 6 month tnal
for only S6 or 12 months lor only SIO. MasterCald & VISA accepted

YOU'VE JUST FOUND

mE MISSING LINK!

lIJllDCAT
Cop,.~.,... • I'lliI b-, Don.oId ~1 F .donq ----,

..... See list of Advertisers on Page 583 80 Micro, Anniversary 1983 • 541



PRINT@1692,"JAN" 'LABELS THE HORIZONTAL SCALE LINE
PRINT@1697,"FEB"
PRINT@17132,"MAR"
PRINT@17137,"APR"
PRINT@1712,"MAY"
PRINT@1717,"JUN"
PRINT@1722,"JUL"
PRINT@1727,"AUG"
PRINT@1732,"SEP"
PRINT@1737,"OCT"
PRINT@1742,"NOV"
PRINT@1747,"DEC"
Y=72
FOR X=2 TO 213
PRINT@(X,Y) ,B$ 'DRAWS THE VERTICAL SCALE LINE
NEXT X
PRINT@1794,CHR$(~6)" MONTH "CHR$(25}
PRINT@234,"1813" 'LABELS THE VERTICAL SCALE LINE
PRINT@314,"170"
PRINT@394,"160"
PRINT@474,"1513"
PRINT@554,"140"
PRINT@634,"1313"
PRINT@714,"1213"
PRINT@7<;l4,"1113"
PRINT@874,"11313"
PRINT@954,"90"
PRINT@1034,"813"
PRINT@1l14,"70"
PRINT@1194,"60"
PRINT@1274,"50"
PRINT@1354,"413"
PRINT@1434,"30"
PRINT@1514,"213"
PRINT@1594,"10"
PRINT@1674,"0"
PRINT@87<;l,"$"
PRINT@50,CHRS(26)" ELECTRICITY EXPENSE "CHRS (25)
IF D~"'''Y" GOTO 1540
PRINT@0, "*BARS ON LEFT ARE FOR PRIOR YEAR*
PRINT@80, "
"

15613 IF D$= "Y" GOTO 1610
15713 PRINT@13, "GRAPH SAHE MONTHS FOR PRIOR YEAR? Y=YES"j
15813 INPUT DS
15913 IF D$="Y" GOTO 16130 ELSE 16113
161313 PRINT@13, "PLEASE LIST THE";Zj"VALUES FOR PRIOR YEAR
":GOTO 170
1610 GOTO 1610
1620 Y=12:GOTO 430
1630 Y=17:GOTO 5213
16413 Y=22:GOTO 5813
16513 Y=27:GOTO 6413
16613 Y=32:GOTO 700
1670 Y=37:GOTO 760
16813 Y=42:GOTO 820
1690 Y=4/:GOTO 880
17130 Y=52:GOTO 9413
17113 Y=57:GOTO 10130
17213 Y=62: GOTO 10613 Lis/ing I ("onlinues

1150
11613
1170
11B0
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
13B0
1390
1400
1410
1420
1430
1440
1450
1460
1470
14813
1490
1500
1510
1520
1530
1540
1550

'DRAWS THE TWELFTH VERTICAL BAR

'DRAWS THE ELEVENTH VERTICAL BAR

'DRAWS THE TENTH VERTICAL BAR

'DRAWS THE NINTH VERTICAL BAR

'DRAWS THE SEVENTH VERTICAL BAR

'DRAWS THE SIXTH VERTICAL BAR

'DRAWS THE FIFTH VERTICAL BAR

'DRAWS THE FOURTH VERTICAL BAR

'DRAWS THE EIGHTH VERTICAL BAR

'DRAWS THE THIRD VERTICAL BAR

'"~ I US/ll1K I ('unlinll{'(1

'".
'" 570 Y=23"s: 580 FOR X=BL+l TO EL
o· 590 PRINT@(X,Y) ,8$
53 600 NEXT X
:t> 610 8L=8L-D/10
~ 620 IF D$="Y" GOTO 1650
~
~. 630 Y=28
m 640 FOR X=BL+l TO EL~

'" 650 PRINT@(X,Y} ,8$~
~ 660 NEXT X'<

«; 670 BL=EL-E/10

'" 680 IF D~="Y" GOTO 1660w
690 Y=33
700 FOR X=BL+l TO 8L
710 PRINT@(X,Yj ,B$
720 NEXT X
730 BL=EL-F/10
740 IF D$="Y" GOTO 1670
7513 Y=38
760 FOR X=BL+l TO EL
770 PRINT@(X,Y) ,8$
7813 NEXT X
790 BL=EL-G/10
8013 IF D$="Y" GOTO 16813
813 Y=43
820 FOR X=BL+l TO EL
8313 PRINT@(X,Y) ,8$
840 NEXT X
850 BL=EL-H/10
8613 IF D$="Y" GOTO 16913
870 ¥=48
880 FOR X=BL+l TO 8L
890 PRINT@{X,Y) ,8$
900 NEXT X
913 8L=8L-1/113
920 IF D:;;="Y" GOTO 1700
930 ¥=53
940 FOR X=BL+l TO EL
9513 PRINT@(X,Y) ,8$
960 NEXT X
970 BL=EL-J/10
980 IF D$="¥" GOTO 17113
990 ¥=58
11300 FOR X=BL+l TO 8L
HHO PRINT@(X,Y),B$
11320 NEXT X
1030 BL=EL-K/10
1040 IF D$="Y" GOTO 1720
1050 Y=63
1060 FOR X=BL+l TO EL
1070 PRINT@(X,Y) ,B$
1080 NEXT X
1090 BL=EL-L/10
11013 IF D$="Y" GOTO 1730
11113 Y=6l:S
11213 FOR X=BL+l TO £L
11313 PRINT@(X,Y) ,8$
1140 NEXT X
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1730 Y=67:GOTO 1120
1740 GOTO 1610
1750 X=19 'BEGINS SUBROUTINE DRAWING HORIZONTAL RULER LINE
S
1760 FOR Y=12 TO 75
1770 PRINT@{X,Y) ,L$:NEXT Y
1780 x=18
1790 FOR Y=12 TO 75
1800 PRINT@{X,Y) ,L$:NEXT Y
1810 X"17
1820 FOR Y=12 TO 75
1830 PRINT@{X,Y) ,L$:NEXT Y
1840 x=16
1850 FOR Y=12 TO 75
1860 PRINT@(X,Y) ,L$:NEXT Y
1870 X"15
1880 FOR Y=12 TO 75
1890 PRINT@(X,Y) ,L$:NEXT Y
1900 x=14
1910 FOR Y=12 TO 75
1920 PRINT@(X,Y) ,L$:NEXT Y
1930 x=13
1940 FOR Y=12 TO 75
1950 PRINT@(X,Y) ,L$:NEXT Y
1960 x=12
1970 FOR Y=12 TO 75
1980 PRINT@(X,Y) ,L$:NEXT Y
1990 X"11
2000 FOR Y=12 TO 75
2010 PRINT@(X,Y) ,L$:NEXT Y
2020 x=10
2030 FOR Y=12 TO 75
2040 PRINT@(X,Y) ,L$:NEXT Y
2050 x=9
2060 FOR Y=12 TO 75
2070 PRINT@(X,Y) ,L$:NEXT Y
2080 X"8
2090 FOR Y=12 TO 75
2100 PRINT@(X,Y) ,L$:NEXT Y
2110 x=7
2120 FOR Y=12 TO 75
2130 PRINT@(X,Y) ,L$:NEXT Y
2140 x=6
2150 FOR Y=12 TO 75

'"
2160 PRINT@(X,Y) ,L$:NEXT Y

<> 2170 X=5
s: 2180 FOR Y = 12 TO 75
2;. 2190 PRINT@(X,Y) ,L$:NEXT Y
.0 2200 X=4
» 2210 FOR Y=12 TO 75
" 2220 PRINT@(X,Y) ,L$:NEXT Y"~. 2230 X"3

'" 2240 FOR Y=12 TO 75~

'" 2250 PRINT@(X,Y) ,L$:NEXT Y"~ 2260 x"2"<0 2270 FOR Y=12 TO 75

'" 2280 PRINT@(X,Y) ,L$:NEXT Y
'" 2290 RETURN•
~

'"

Program Listing 2

50 PRINT
60 PRINT
70 PRINT" THIS PROGRAM PROVIDES A GRAPHIC ANALYSIS OF YOUR MONTH
LY ELECTRICITY
80 PRINT" EXPENSE FOR A YEAR. ENTER A ZERO FOR ANY MONTH YOU ~'1AN
T TO SKIP, BUT
90 PRINT" BE SURE YOU COUNT EACH ZERO ~'1HEN ASKED FOR THE NUMBER
OF MONTHS YOU
HI0 PRINT" WANT GRAPHED. ROUND VALUES TO NEAREST TEN DOLLARS AND

BE\,jlN
110 PRINT" WITH JANUARY."
120 PRINT
130 PRINT "HOW MANY MONTHS DO YOU WANT TO GRAPH?"
140 INPUT Z
150 CLS
160 PRINT@0,"PLEASE LIST THE"; Z; "VALUES TO BE GRAPHED SEPARATED
BY A COMMA."
170 ON Z GOTO 180,190,200,210,220,230,240,250,260,270,28~,290
180 INPUT A:GOTO 300
190 INPUT A,B:GOTO 300
200 INPUT A,B,C:GOTO 300
210 INPUT A,B,C,D:GOTO 300
220 INPUT A,B,C,D,E:GOTO 300
230 INPUT A,B,C,D,E,F:GOTO 300
240 INPUT A,B,C,D,E,F,G:GOTO 300
250 INPUT A,B,C,D,E,F,G,H:GOTO 300
260 INPUT A,B,C,D,E,F,G,H,I:GOTO 300
270 INPUT A,B,C,D,E,F,G,H,I,J:GOTO 300
280 INPUT A,B,C,D,E,F,G,H,I,J,K:GOTO 300
290 INPUT A,B,C,D,E,F,G,H,I,J,K,L:GOTO 300
300 IF D$="Y" GOTO 1620
310 CLS
320 PRINT CHR$(02) 'TURNS OFF BLINKING CURSOR
330 A$=CHR$(152)
340 B$"CHR$(158}
350 C$"CHR$(151)
360 L$"CHR$(144)
370 X=20
380 FOR Y=12 TO 71
390 PRINT@(X,Y) ,A$ 'DRAWS HORIZONTAL SCALE LINE
400 NEXT Y
4Hl GOSUB 1750
420 EL=20
430 BL=EL-A/10
440 IF D:;;="Y" GOTO 460
450 Y"13
460 FOR X=BL+1 TO EL
470 PRINT@(X,Y) ,8$ 'DRAWS THE FIRST VERTICAL BAR
480 NEXT X
490 BL"EL-B/10
500 IF D$="Y" GOTO 1630
510 Y=l~

520 FOR X=BL+l TO EL
530 PRINT@(X,Y) ,8$ 'DRAWS THE SECOND VERTICAL BAR
540 NEXT X
550 BL"EL-C/10
560 IF D$="Y" GOTO 1640

Lis/ill/<: 2 COl1lillUeS
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•
'"'"s: 570 Y=23
0 580 FOR X=BL+l TO £L
~

!' 590 PRINT@(X,Y) ,8$
". 610 8L=EL-D/10
~ 620 IF D$="yn GOTO 1650
~". 630 Y=2B
'" 640 FOR X=BL+l TO £L~

~ 650 PRINT@(X,Y) ,8$~
~ 660 NEXT X";;; 67~ BL=EL-Ejl~

'" 680 IF D$="Y" GOTO 1660
'" 69~ Y=33

700 FOR X=BL+l TO £L
710 PRINT@(X,Y) ,8$
720 NEXT X
730 BL=EL-F/10
740 IF D$="Y" GOTO 1670
75~ Y=38
760 FOR X=BL+l TO £L
770 PRINT@(X,Y) ,8$
780 NEXT X
79~ BL=EL-Gjl~

800 IF D$="Y" GOTO 1680
81~ Y=43
820 FOR X=BL+l TO £L
830 PRINT@(X,Y) ,B$
8413 NEXT X
85~ BL=EL-Hjla
86~ IF O$="Y" GOTO 169~

870 Y=48
880 FOR X=BL+l TO £L
890 PRINT@(X,Y) ,B$
990 NEXT X
9la BL=EL-Ijla
92~ IF O$="Y" GOTO 17~~

93~ Y=53
940 FOR X=BL+l TO £L
950 PRINT@(X,Y) ,8$
960 NEXT X
97~ BL=EL-Jjla
980 IF D$="Y" GaTa 1710
99~ Y=58
1000 FOR X=BL+l TO £L
lOBI PRINT@(X,Y) ,8$
1020 NEXT X
1~3~ BL=EL-Kjl~

1~4~ IF O$="Y" GOTO 172~

la5~ Y=63
1060 FOR X=BL+l TO £L
Hnl1l PRINT@(X,Yl ,8$
1080 NEXT X
199A BL=EL-Lj19
1100 IF D$="Y· GOTO 1730
llla Y=68
112e FOR X=BL+1 TO EL
113e PRINT@(X,Y) ,B$
114e NEXT X

'DRAWS THE THIRD VERTICAL BAR

'DRAWS THE FOURTH VERTICAL BAR

'DRAWS THE FIFTH VERTICAL BAR

'DRAWS THE SIXTH VERTICAL BAR

'DRAWS THE SEVENTH VERTICAL BAR

IDRAWS THE EIGHTH VERTICAL BAR

IORAWS THE NINTH VERTICAL BAR

IORAWS THE TENTH VERTICAL BAR

'DRAWS THE ELEVENTH VERTICAL BAR

'DRAWS THE TWELFTH VERTICAL BAR

1150 PRINT@1692,"JAN" 'LABELS THE HORIZONTAL SCALE LINE
1160 PRINT@1697,"FEB"
1170 PRINT@1702,"MAR"
1180 PRINT@1707,"APR"
1190 PRINT@1712,"MAY"
1200 PRINT@1717,"JUN"
1210 PRINT@1722,"JUL"
1220 PRINT@1727,"AUG"
1230 PRINT@1732,"SEP"
1240 PRINT@1737,"OCT"
1250 PRINT@1742,"NOV"
1260 PRINT@1747,"DEC"
1270 Y=72
1280 FOR X=2 TO 20
1290 PRINT@(X,Y) ,C$ 'DRAWS THE VERTICAL SCALE LINE
1300 NEXT X
13~2 Y=11
1304 FOR x=2 TO 20
1306 PRINT@(X,Y), C$
1308 NEXT X
1310 PRINT@1794,CHR$(26)" MONTH "CHR$(25)
1320 PRINT@234,"180":PRINT@168,"180" 'LABELS VERTICAL SCALE L
INES
1330 PRINT@314,"170":PRINT@248,"170
1340 PRINT@394,"160":PRINT@328,"160
1350 PRINT@474,"150":PRINT@408,"150
1360 PRINT@554,"140":PRINT@488,"140
1370 PRINT@634,"130":PRINT@568,"130
1380 PRINT@714,"120":PRINT@648,"120
1390 PRINT@794,"110":PRINT@728,"110
1400 PRINT@874,"100":PRINT@808,"100
1410 PRINT@954,"90":PRINT@889,"90
1420 PRINT@1034,"80":PRINT@969,"80
1430 PRINT@1114,"70":PRINT@1049,"70
1440 PRINT@1194,"60":PRINT@1129,"60
1450 PRINT@1274,"50":PRINT@1209,"S0
1460 PRINT@1354,"40":PRINT@1289,"40
1470 PRINT@1434,"30":PRINT@1369,"30
1480 PRINT@1514,"20":PRINT@1449,"20
1490 PRINT@1594,"10":PRINT@1529,"10
1500 PRINT@1674,"0":PRINT@1609,"0
1510 PRINT@878,"S":PRINT@806,"$"
1520 PRINT@50,CHR$(26)" ELECTRICITY EXPENSE "CHRS(25)
1530 IF D$="Y" GOTO 1540 ELSE 1570
1540 PRINT@0, "*BARS ON LEFT ARE FOR PRIOR YEAR*
1550 PRINT@80, "

"
1555 IF ES="Y" GOTO 1870
1560 IF DS= "Y" GOTO 1840
1570 PRINT@0, "GRAPH SAME MONTHS FOR PRIOR YEAR?":
1575 PRINT@80, "CHOOSE ONE: Y=YES: N=N0":
1580 INPUT OS
1585 PRINT@80,
159~ IF O$="Y" GOTO 16~~

1592 PRINT@0, "
1594 GOTO 1840
1600 PRINT@0, "PLEASE LIST THE";Z;"VALUES FOR PRIOR YEAR
":GOTO 170

LiSling } conlinlles



9 GREAT NEW PROGRAMS FROM

Single SOURCE Solution™

THE PC SYSTEM A"ACHE CASE

POCKET COMPUTER USERS

7

9

5

6

4 -------------CCMS ESTIMATING SYSTEM $499.95
The CCMS Estimating System is a comprehensive construction cost estimal·

ing system written by a contractor/programmer fOf contractors, CCMS "talks" the
contractor's language with several menlJ driven files. The key is the systems cost
code. which references the unit prices established earlier "nd organil:es the estim"le
into divisions modeled "her the lJniform system adopted by the AIA, AGCA and
CSII. Models I and II and Compiler Bask:.___________________ IRSFLOWTM 1.1 ONLY $149.50

TRSFlowtm 1.1 is a hydraulic model based upon Ihe popullir Hardy-Cross
melhod of pipe network analysis By telling the program certain system polrameters
such as the length, di"mete, and Type 01 pipes. TRSFlowTM caklJlates head values
up 10 150 pope junctions "nd the llows Through 150 sysTem eleml'nts, Within the
ISO system elements. lKSFlowTM can handle 10 pumps "nd 10 fixed head condi
lions, TRSFIowTM allows Ihe system d"signated to accurately determine pump and
pipe sil:es in any desired n<)twork. TRSFlowTM, works with k>vel II Baale on
TRSDOS.

---------------------BUSINESS MULTI·PACK $99.95
BUSINESS MULII-PACK blends four Imponllnt business funclions; sales fore·

casting (arithmetic avg. regression analysis. <)xpotential smoothing. IlJtures
analysis). determines the l'conomic order quantity. UFO or FIFO inventory
analysis, and a cache 01 general business ulll1tl<)s These ulillti",s include Pricing Mer·
chilndise to achi<)ve a desired profit margain, a perpetual calendar. future v"lue of a
present SlJm. present value 01 a lutlJre sum. an amortization sch<)dlJle Model Ill.
48Kbytes. one disk.

--------~f~M:TPERSONALACCOUNTER™ 2.4 ONLY $59.95
Penonal Accountet 2.4 IS an easy to lJse program for keeping track of one

or more separar" accounts and enables the user to see The cUITent balance, search
for check enlries by specific dates. months or year. call up total monthly expendi·
tures. or check wh.m a certain account was paid, A printed copy of all checklng~·
count rl'ports may be oTdered, Peraonal Account~rTM 2.4 is very ellsy to use
ilnd comes with a reference manual8 -~.:....----------------- BISPLAN $69.96

81SPlanTM is II program lor making blJsiness plans "nd projections. With
BISPlanTM you are led thfOlJgh Sl;re<)n prompts to enter data concerning your
businl'SS plans. You can enter estim"tes 01 a bUSiness proposillthal you are conSld·
ering ~nd prodlJce projections 01 potential earn,ngs. BISPlanTM WIll help you
assess: financing requirements, loan payoH rat"s, length of time belor", retlJrn on in
veslment, and profit potential. Estim"tes can be projected lJP to live yea~. and
dumped from screen to line printer. BISPlanTM is menlJ driven and incllJdes a
manual Available in 16K lor the Modell with a more ext<)nsive version in Models II
and III

__________ DISMON - An Interactlve Dlaanembler $49.95

Now you can control the entire disassembling process through DISMQN, an in·
ler~\Ive disassemble, Code resides in middle memory ~nd can ~ used to disas·
semble programs in eilher high Or low memory Models I Or HI. 16Kbytes with
Cilssclte. 48 Kbyres with disk

l--------R'MS - Rental Inventory Management S".tem $195.00
RIMS, a Rental Inventory Mdnagemer1\ System. is a fully automllled system de·

SIgned to meet the needs 01 the typical Time Rerllal Business, RIMS will save the
average business over $4.lXlO. per year, RIMS tracks each item in your time renlal
invenlory. as well as maintaining pi!rformance and income records. RIMS can ~
used to operate the compuler as a cash register. RIMS has extensiv" eITO' checking
capolbilities, RIMS automatically cakutates deposits. tim,,·out. prinls rental re<:eipl
on rental and retlJrrl. allows instant inquiry into ClJITent status of an ilem. reports
daily. monthly. yearly income. expenses. cashllow. produces statemenls for cust
omelS with term rentals. producl's inventory labels and rohdex cards, lJses a warn
ing horn to alert you to potentiill problems and much more. Modelll1.

2 - FPSSTM FINANCIAL PACKAGE FOR SERVICE STATION ONLY S349.SO
FPSSTM 1s a complete financial and bookkeeping p"ckage for Retail Petroleum

Service Stations FPSS is written in Microsoh Basic· lor the lKS·80 Mod-el III
FPSSTM, which includes" 90 page detililed Users M(II'\ual. offers speci"li<:ed ~

counting modlJles lailormade for the ret"i1 petroleum indlJstry. FPSSTM is menu
driven. keeps track of edch sale. purch"se, chilfge and collection of a service srat·
ion. wilh daily. weekly. mOllthly or annlJal reports ill the user's command lnven
tory control is especially deta,led, allowing for dele,mining gasoline Ieak"ge, Com·
missions to employees call be tr~ked. with Iwo commission rales setup

3 -=~-_-----_FORMGENTM2.70NLYS249.95

FonngenTM 2.7 is a sophistic.ated screen and lorm gen"rator which in three sep·
arately C1IllabiO? moduiO?s gives users the ability to creale their own forms or set up easy
menlJ driven inplJts for standardil\!d lorms Complicated caklJlations may be in
c1lJded as part of the form output. based on th\! inplJt data. Screen layout. variable
array lenglhs. field sizes, prompt messages. form printing positIons and variabiO?s
used may all be modified without breaking the program Users save lim" and very
little memory is lJsed ~calJse most things dre done as polrt of subroutines. Form_
genTM 2.7 has been used in over 100 Beta tl'St siTes III very powerful applications
wilh impressive results

~'58p--------------..
•

Dear Single SOUACE Solution, . ....:Ill.
PieaSe enler my order lor the lollowmg programs at your speLlal 10% d,scouni rale ,...,.
lhrough 1982. '..I Circlll program(ll ordered: I

•
NAME •

AOQRESS

I CITY STATE Z1P •

•
PHONE 1 1 •
Make CheCk or money order payaOle to Single SOURCE Solution

•

(Calitornia residents add 6%) Postage and Handiing add $200. C,O,O add $1.50 •

TOTAL AMOUNT ENCLOSED $.;U=:o;~:co;;;~:_,;:::;:::;:;;.c;:;;:;;::;;o:;---

•

S,lis/,ction Gu,,,ntltd Dr Your Money SIC/( in /OOlYI • De"er Inquiries Invited •
M'iI fod,y to: Stogie SOURCE SoluliOO

L
2699 Clayton Rd,. Concord. CA 94519 or call (415) 680·0202 J--------------..... 446

54.50

59.50

~~

~~

"'00
.-<.-<

"'0
"'8
'"'0
"'''

Pocket Computer

Printer/Interlace

Pwr Supply /Chorger

Tape Recorder*

Printer Paper

Spare Tape

Cords

PLUS: Room
For More

*Viso, Mostercharge
Accepted

Send Number & Exp.
Date

(shown) .

SHALE DIVERSIFIED ENTERPRISES
108 Ferris Ave. Chardon. Ohio 44024

~~~~~~~~~~~~~~~~~~~~~~~

MMNM~~~~~~~MNM~~m~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~

MMMMMMMM~M~MMMMMM~~MMM~

Here is who I you have been looking for to profect and
transport your complete TRS-BO, PC-I, PC-2 or Sharp PC-1211,
PC-1500 Pockel Computer System.

A durable, handsomely molded block case with twa drawbolt
keylocks. The interior has a soft foom lining which is cut out
10 safely hold 011 this:

PC-I, PC-1211 SYSTEM CASE

PC-2. PC-1500 SYSTEM CASE

~Instructions Included On How To Make Cut Out For Your
Own Small Tape Recorder

..... See List of Advertisers on Page 563 80 Micro, Anniversary 1983 • 545



UTILITY

Mod II Disk Index
by Charles R. Perelman

Us/in? conlinues

Program Listing

D o you find it hard to keep track of all your
disk files, and even harder to read the direc
tories? This disk index utility is for you!

o '**************************************
10 'DIRECTORY PROGRAM FOR TRS-80 MODEL II
20 'ADAPTED PROM PROGRAM BY ATHANASIDU 80 MICRO, JUNE 82
30 'BY CHARLES R. PERLEMAN, A PROFESSIONAL CORPORATION
40 '9777 WILSHIRE BLVD., BEVERLY HILLS, CA. 90212
50 'PROGRAM FILE NAME 'DIRECTRY/MII'
100 '**************************************
110 'SET PARAMETERS
120 CLEAR 20000,62270
130 DEFINT A,J-M,U-Y
140 DEFSTR F,P,O,C
150 DIM PN$(600) ,DP$(600) ,Ul(23) ,A(96) ,U5(93)
160 DIM X,Y,XX,J,I:J=0:V9=0
1705$(1)=" TO RESTART TYPE: 'BASIC DIRECTRY/MII -F:l' AND PR
ESS <ENTER>.":S$(2)="*** WORKING ••• PLEASE WAIT ***":S$(3)="PRESS

ENTER TO CONTINUE":S$(4)="PRESS <M> FOR MENU"
200 '*************************************
210 'IMPLEMENT PEEK AND SET UP REGISTERS FOR USR ROUTINES
220 FOR X=0 TO 23:READ U1(X) :NEXT
230 V=., :DEl"USR=VARPTR(U! (0) ) :V=USR( 0)
240 U2(0}=15B72,U2(2)=B44B,U2(6}=256,U2(B)=-13B73
250 FOR X=0 TO 93:READ U5{X) :NEXT
260 ON ERROR GOTO 11020
300 '************************************
310 'FILES TO BE OPENED FOR MODEL II
320 CLS:PRINT"MODEL II REQUIRES THAT FILES BE OPENED WHEN ENTERI
NG BASIC.":PRINT"IF YOU NEGLECTED TO DO THIS, PRESS <BREAK>, ENT
ER 'SYSTEM' TO":PRINT"RETURN TO TRSDOS.":PRINT S$(1) :PRINT:PRINT

The Key Box

Model II or 16
64K RAM
Disk Basic
TRSDOS 1.2 or 2.0, 2 disk drives

chine-language USR routines are in
cluded that take advantage of Model II
supervisory calls; the program also uses
a machine-language sort and PEEK in a
USR routine. You do not need to know
anything about machine language to
use the program.

Simply put the program disk in drive
o and insert each disk to be indexed in
your second disk drive. The computer
reads the directory and processes the in
formation.

You must give your disks identify
ing numbers. For easy handling, I put
sequential self-adhesive numbers
purchased at a stationery store on
each disk.

Main menu options permit you to
create a new index, update, add a disk,
delete a disk, list the index alphabetical
ly or in disk sequence, list the contents
of a specific disk, list all disks on which
a particular program can be found, or
save the revised index to disk.

The basic organizational structure
and the vertical raster routine were bor
rowed from "Lost and Found," a di
rectory program for the Model 1II by

each disk and keeps track of your
programs.

A few commands used are unique to
Modelll Basic, but can be readily trans
lated into other TRS-80 dialects. Ma-

When was the last time you shuffled
through your disks or card index to find
a program for your Modelll and mut
tered that there must be a better way?
Here's a disk index utility that reads

546 • 80 Micro, Anniversary 1983
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$279.00

$279.00
$25.00

$35.00

$539.95

$99.99

$139.95

$109.95

$299.99

$97.50
$189.95

$14.95

$22.50

$29.95

$19.95

$29.95

$14.95

$29.95

$239,95

$139.95

$129.95

$139.99

$79.95

$139.99
$169.95

$21.95

$3.99

SALE!
DOSPLUS 3.4
MOD I ONLY

$69.95
While su I lests.

MODEMS
LYNX MODEM FOR MOO I
OR III .

OMNITERM SMART TERMINAL
PROGRAM.

SUPER BOOKS FROM IJG
MICROSOFT BASIC DECODED
AND OTHER MYSTERIES.

TRS-BO DISK AND OTHER

DISK DRIVES

FREE SHIPPING

ACCESSORIES/
SOFTWARtETC.

MODEl I DISK DRIVES
ONE TEC DISK DRIVE 40 TRACK DISK DRIVE with 5ms Irack to
track access time. with power supply chassis. extender cable and
shipping lor TAS-BO. One year warranty on parts and labor. Ten day
money back guarantee.
Modell or III .

TWO 40 TRACK TEC DISK DRIVES,
with power supply and cable
One year warranty.

ONE TANDON 40 TRACK DISK OAIVE. 5 ms Irack 10 track. with PIS
and chassis. ready to run as drive 0-4 or Model III external. 10 day
money back warranly .

ONE 2 DRIVE cable lor Modell or III. (Specify) .

ONE 4 DRIVE cable lor Modell only

C.O.D.·S S5.00 EXTRA. NO C.O.O."S FOR MODEl III COMPUTERS OR PAR·
CELS THAT CANNOT BE SHIPPED UNITED PAACEL SERVICE. All C.O.D.'S
REQUIRE CASH OR CERTIFIED CHECK AT TIME OF COLLECTION.

MYSTERIES.

BASIC FASTER AND BETTER AND OTHER MYSTERIES.

BASIC FASTER AND BETTER PROGRAMS ON DISKETTE.

CUSTOM TRS-BO AND OTHER MYSTERIES.

MONITORS
OLD MOD I SCREEN STARTING TO GIVE YOU HEADACHES? TRY
ONE OF THESE HIGH RESOLUTION MONITORS AT SUPER LOW
PRICES.

ZENITH GREEN SCREEN 12"

BMC 12 INCH GREEN SCREEN.

BMC 13 INCH COLOR

AMDEK 12" BLACK AND WHITE

OCI AMBER SCREEN MONITOR 12" .
CABLE TO CONNECT MONITORS TO MODEl t COMPUTER.

16K MEMORY UPGRADE FOR MOO I, III OR COLOR 4K.
UNCONDITIONALLY GUARANTEED FOR 2 YEARS.

DISK OPERATING SYSTEMS
NEWDOS 80 VER. 2 .

lOOS .
DOSPLUS .

MULTIOOS. BEST BUY! SPECIFY DOUBLE OR SINGLE DENS

DOUBLE DENSITY MOD I
PERCOM DOUBLER II. (NEW LOW PRICE!)
With DOSPLUS 3.4. . ..
DISKETTE STORAGE
SMOKEO PLASTIC HOLDS 50 DISKETTES .

HARD BOX HOLD TEN .

$699.99
$1199.95

$250.00
$1649.99

$1999.99

$250.00

$499.99
$649.99

$799.99

$479.99

$549.99
$799.99

$369.99

$499.99
$749.99

$1199.95

$999.99

$29.95

$12.99

$9.99

$3.49

$589.99

$824.99

$2195.99

$1999.99

$1799.99

$1799.99

DAISY WHEEL PRINTERS:
NEW SMITH CORONA DAISY WHEel 12 CPS .
NEW BROTHER DAISY WHEEl16 CPS.

TRACTOR FEED FOR BROTHER .

C·ITOH STARWRITER II F 10. 40 CPS
C·ITOH STARWRITER III F-10 55CPS

TRACTOR FEED FOR STARWRITEAS .

HIGH DUALITY DOT MATRIX:
C-ITOH PROWRITER I 8510A .2K BUFF ... PRl. ONLY

C-ITOH PROWRITER I 8510ACD ... 2K BUFF. SER/PRL

C-ITOH PAOWRITER 111550 ... 15INCH ... 3K BUFFER.

EPSON MX·80 WITH GRAFTRAX .
EPSON MX-80/FT WITH GRAFTRAX .
EPSON MX-l00

OKIOATA MICROLINE 80. (80 CPS)

OKIDATA MICROLINE 82A (125 CPS) W/TRACTOR .

OKIOATA MICROLINE 83A (125 CPS) W/TRACTOR .

OKIOATA MICROLINE 84 (200 CPS) W/TRACTOA.
PRINTER CA8LE FOR MOO I EXPANSION INTERFACE OR MODEL
III (SPECIFY)

PROWRITER RIBBONS

EPSON MX·80 OR FT RIBBONS
OKIDATA RIBBONS (BO. B2A. 83A) .

PRIIiTERS

COMPUTERS
Complete MODEL III COMPUTER
Model 111 with 48K memory. 2 disk
drives, 370K storage, and ready 10 run with
TRSDOS 1.3 and manual. 120 day Simulek warranty paris and
labor. Compatible with all Radio Shack sollware .

Model III with 48K, 2 double sided 40 !rack disk drives with 750K
storage. Comes with MUlTlOOS and manual. 120 day Simulek war
ranty paris and labor. Compalible with Radio Shack software. Com-
plete and ready 10 run .

MODEL III INTERNAL DISK DRIVE KITS
II you can use a phillips screwdriver. you can easily install
Simulek's ModellH disk drives and controller in less than an hour.
Absolutely NO SOLDERING, TRACE CUTTING OR TECHNICAL
KNOWLEDGE REQUIRED! The J. & M controller is the best on the
market today. We've Iried olhers and lound J & M's the linesl and
easiesllo install. We warranty the J & M conlroller lor 120 days
against delects in workmanship.
ONE 40 TRACK TAN DON DISK DRIVE WITH 185K STORAGE. and J
& M controller. Radio Shack DOS. manual. No soldering or Irace
CUlling required. Ready 10 install with instruclions

TWO 40 TRACK TANDON DISK DRIVES 370K STORAGE. with J & M
controller Radio Shack ODS. manual. No soldering or trace CUlling.
Ready 10 inslall and run. Instructions.

TWO DOUBLE SIDED 40 TRACK DISK DRIVES with 750K storage
and J & M controller MUlllDOS and manual and Model III ODS. No
soldering or trace CUlling. Ready 10 install and run. Full inslruc-
tions .
MODEl In HARD DISK DRIVES
FIVE MEGABYTE hard disk with lDOS disk operating system, all
cables, connectors. ready to plug in .

TEN MEGABYTE Hard disk wilh lDOS. all cables. conneciors ready
10 plug in

SUPER PRICES

CAU IOU FREE to order:

1·800·528·1149
WE ACCEPT AMERICAN EXPRESS, VISA and MASTERCARD.
NO SURCHARGE FOR CREDIT CARD ORDERS!
SORRY, PERSONAL CHECKS REQUIRE 4-5 WEEKS TO CLEAR.
MINIMUM ORDER $20.00 TRs·ao TM of Radio Shack a Tandy corp.

Computer Products Inc.
411117 E. SpeeDWAY IIlVO., TUCSOII, AZ 115712.(6021323.11311



NEW MODEM GAME
Presenting Terminal·War .. Command a starship as you battle agamSl a human opponent. lhe computer, or both. Ves, the com·

pUler can conlrol up to 28 ShipS, Choose from Ilfteen commands as you light the alren ships and the other player. BUI be caretul, the
aliens wlllintetitgentfy attack With vallous weapons,. advanCing and retreatmg as they lry 10 destroy you

Every time you play Terminal·War the scenarIO IS dl!terent. Vou can also make each game as easy or as hard as you like because
you control the slrength and the number 01 ships

Only $29.95
InclUdes: 2 detailed manuals 2 disks each Wllh the ,2 player mooem versron, 1 player version. and a special termmal program so

that t6K computer users can play Termlnat·War. (The terminal program IS translerable 10 cassette. Use Ihe 32K
computer. )
Cassette with the terminlal program already on It· $1.00

Minimum system requiremenls Ordenn!! InfOlmation
2 Player version: 1 16K TRS-SO level 2 compuler with a full 'Specily Mod I or Mod III diSkS or one disk of each'
duplex modem and t 32K 1 disk TRS·SO computer with a full We accept Money orders. Certified checks, C.O.D .. and per·
duplex modem sonal cnecks (Up to 2 weeks to clear)
1 Player version: 1 32K 1 disk TRS.SO compuler Please add $2 00 shipping NY residents add 7% sales tax

Mall orders O~ean Computer Products
-DEALER lNDUIRIES INVfTED- PO Box 6474

Ithaca, NY 14850

TRS·50 is a trademark at Radio Shack a Tandy Corp 24 Hour order line (607) 273-6608 ",525

Robert and William Athanasiou (80
Micro, June/July 1982, page 288). If
you are using that program, you can en
hance it, yet reduce the size of many of
the program routines by adapting my
coding. I have substituted INKEY$ rou
tines for most of the Input entries, elim
inated duplication, and made other
structural changes.

Construction of the program is mod
ular. Each section performs a separate
function. You can easily debug each
part, make changes to it, or use a
module in other programs. The remark
lines are not referenced in the program
and you can delete them in your final
work copy to increase available mem
ory. You can remove spaces for further
compression.

The dividing remark lines are num
bered with even thousands. Descriptive
lines end with the digits 10. All program
lines are divisible by 10.

Program Overview

The entire directory of the disk in
drive I is read by a machine-language
USR routine. The computer extracts the
name of each program and adds the
disk identification number for indexing.
Except for creation of a new index, your
prior index is read automatically from
disk before the program proceeds. To
update a disk, delete the prior disk in
formation, then read the present direc
tory into the index.

As you review the contents of the in
dex, the headings do not scroll off the
screen, but remain in place. Up to 80 en
tries are on screen at one time. You can
page back and forth from the beginning
to the end of your index. The entire in
dex may be printed in alphabetical or
disk number sequence.

There are no page breaks in the print
er routine. You can either stop the
printer with the hold key to load anoth
er sheet of paper or use continuous roll

or fanfold. The format for printing is 80
characters wide so that you can use
standard 8 I!2-inch paper.

A flashing error message alerts you if
there is no prior index without terminat
ing the program. [f you request a print
out without turning on the printer, an
error message prompts you so you can
try again. At the beginning of the pro
gram, you are reminded to open a file as
required by Model II TRSDOS. Should
you forget to do this, you will be unable
to save a revised index to disk. [fyou try
to access a disk file without having
opened a file, you will be returned to
TRSDOS to start again.

Detailed Tutorial

The program contains multiple Basic
statements on a single line separated by
colons. This runs faster than individual
lines. The 1f...Then ...Else format re
duces the number of lines.
• Line 120 clears the maximum space
to speed program operation. Memory
above 62270 is reserved for the disk
read USR routine.
• Line 130 defines numerical variables
as integers, reducing processing time
and memory usage.
• Line 150 provides variable space for
600 programs. This is more than suffi
cient for my needs since many of my
programs are CP/M format.
• Line 170 avoids retyping repeated
statements by defining them as strings.
• [n line 220, hexadecimal coding reads
from the data statement at the end of
the program for the PEEK function.
• Line 230's USR routine implements
the hexadecimal code to replace OCT$
in Basic with PEEK, only for this
program.
• Line 240 has the coding for USR rou
tines to prepare registers, and is used
with supervisory calls to read the disk
directories and stop the screen from
scrolling.

• Line 250 reads a machine-language
sort into an array for later call by the
USR routine.
• Line 260 initializes an error trap. Any
error sends the program to line I 1020.
When you are typing in the program,
disable this line. Put a remark at the be
ginning. The built-in TRSDOS error
routines are then available to you in de
bugging. After the program is com
pletely debugged, remove the remark.
• Line 320 reminds you that files must
be opened with the Model II when you
bring Basic into memory.
• Line 330 pauses, holding information
on the screen until any key is pressed.
• Line 530 names the index file pro
duced DSKINDEX. The program rec
ognizes only capital letters. Pressing the
letter M returns you to the main menu
from various points not always specifi
cally prompted.
• Line 620 provides error traps that
cause a flashing message if your choice
is beyond the limits given, or is not a
whole number.
• Line 630 sets flag V2 to [, if your
choice is between I and 4. Later, this
flag reminds you that you must save the
file to disk to retain index changes.
• In line 640, a K value from I to 8 di
rects the computer to the appropriate
program section.
• In line 1020, after a subroutine to ob
tain the disk identification number,
each program is checked for a match.
An error message flashes if the ID num
ber is already used in the index.
• Line 1030 instructs you to insert the
disk to be read and to press enter.
• In line 1040, if you press M instead of
enter, the program aborts to the main
menu. Otherwise, a message is printed
on the screen while the disk directory is·
read and processed.
• Line 1050 lets you process another
disk, save the file, or return to the menu
by pressing a single key. The semicolon
keeps the cursor immediately after the
prompt rather than moving it to the
next line. INSTR directs the program to
the first line number after the GOTO if
M is pressed, the second for D, the third
for S. An error message flashes and you
get another choice if the character
pressed is not listed. This same type of
coding is repeated several times in the
program.
• In line 2020, if you have not read a
disk into memory to begin a new index
or recalled the prior index, DSKINDEX
is read to memory from disk.
• Line 3040 compares disk numbers for
all programs to the disk number you
want to delete or list. The index number
for each matching program is put into
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Lij'linX continlJi'j'

Lis/ing ron/inuf'd

SS(3) ;
330 IF INKEY$="" THEN 330
500 '*************************************
510 'MAIN MENU
520 CLS:PRINT@165,"*** INDEX FOR MODEL II ***":PRINT
530 PRINT,"I. MAKE NEW INDEX":PRINT,"2. ADD DISK TO INDEX":PRI
NT,"3. UPDATE DISK IN INDEX":PRINT,"4. DELETE DISK FROM INDEX"
:PRINT,"5. LIST ALPHABETICALLY OR BY DISK NUMBER.":PRINT,"6. F
IND PKOGRAM OR LIST A DISK."
540 PRINT,"7. SAVE INDEX AS IDSKINDEX'":PRINT,"8. END PROGRAM"
:PRINT:PRINT" NOTE: USE CAPITAL LETTERS ONLY. PRESS <CAPS
> IF NECESSARY. ":PRINTTAB(13) "WHEN CHOICE IS REQUESTED AT ANY ST
AG~ Or PKOGRAM,":PRINTTAB(13) S$(4)
550 PRINT:PRINT· PRESS NUMBER DESIRED"i
600 '*************************************
610 'INKEY INPUT FOR CHOICES
620 GOSUB 10020:K=VAL{C$) :IF K<l OR K>8 OR K<>INT(K) THEN M=l:GO
SUB 10120:GOTO 520
630 IF K<5 THEN V2~1

640 CLS:ON K GOTO 1020,2020,3020,3020,5020,6020,7020,8020
1000 ,*****************.** •• **.************
1010 'PRODUCE NEW INDEX
1020 GOSUa 10320:FOR X=l TO XX:IF DN$=LEFT${DP${X) ,2) THEN M=7:G
OSUB 10120:GOTO 520 ELSE NEXT
1030 PRINT:PRINT"INSERT DISK "iDN$i" IN DRIVE l":PRINT:PRINT S$(
3);.GOSUB 10020
1040 IF C$~·M" THEN 520 ELSE CLS:PRINT@658,S$(2)i:DZ$=DN$:IF K>1

THEN DY$=DP$(l)
1050 GOSUB 10420:V321:IF K>l THEN DP$(l)=DY$
1060 CLS:C$="":PRINT:PRINT 5$(4) i" <D> TO INDEX ANOTHER DISK OR
<S> TO SAVE F1LE.";:G05UB 10020:0N INSTR("MDS",C$)GOTO 520,1020,
7020:M s 2:GOSUB 10120:CLS:GOTO 1060
2000 1***********************************
2010 IADD NEW DISK I
2020 IF V3=0 THEN GOSUB 10920
2030 GOTO 1020
3000 1**********************************
3010 'DELETE FILE
3020 IF V3=~ THEN GOSUB 10920

the A array.
• Lines 3050-3080 sort the array and
list programs in alphabetical order in
horizontal sequence. The comma in
3080 causes a tab after each program
name for a five-eolumn listing. If no
program matches the input disk num
ber, an error message flashes.
• In line 3090, the same routine is used
for deleting, updating, or listing the
programs on a disk. K, the number of
your original choice from the menu, di
rects the computer to the proper contin
uation routine.
.In lines 5030-5060, nag V4 signals an
alphabetical or disk number. For alpha
betical sorting, the disk number is
changed from the first two characters to
the last two characters of the string. AJ
phabeticallisting, therefore, takes long
er than by disk number.
• Line 5120 selects the proper heading
for listing on the screen, based on the
V4 nag.
• Line 5130's USR 3 calls supervisory
routine 27, preventing the top two head
er lines from scrolling.
• Lines 5140-5150 list the index on the
screen after it is processed by the verti
cal raster subroutine.
.In lines 5160-5200, W4 starts a new
line after each four entries. The pro-

AT LAST!!! A Micro-Design
Model III System Upgrade.
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Lis/ing continues

"; :NEXT

ListinR continued

3030 GOSUB 10320:PRINT:PRINT S$(2);
3040 U=l:FOR X=l TO XX:IF LEFT${DP$(X) (2)=DN$ THEN A(U)=X:U=U+1
3050 NEXT:IF U=1 THEN M=8:GOSUB 10120:GOTO 3030
3060 GOSUB 10530
3070 CLS:PRINT:PRINT"PROGRAMS ON DISK ":DN$:":":PRINT
3080 FOR x=l TO U-1:PRINT RIGHT$(DP$(A(X» ,12) ,:NEXT:PRINT:C$=""
3090 IF K>4 THEN PRINT:PRINT S$(3)::GOSUB 10020:GOTO 6030
3100 PRINT:PRINT 8$(4):" OR <D> TO DELETE"::GOSUB 10020:0N INSTR
("MD",C$)GOTO 520,3110:M=2:G08UB 10120:CLS:GOTO 3090
3110 PRINT:PRINT S$(2)::GOSUB 10720:IF K=4 THEN 520 EL8E 1030
5000 '************************************
5010 'SORT
5020 IF v3=0 THEN GOSUB 10920
5030 PRINT:PRINT"PRESS <D> FOR LISTING BY DISK, <A> FOR ALPHABET
ICALw::GOSUB 10020:0N INSTR("MDA",C$)GOTO 520,5040,5050:M=2:GOSU
B 10120:CLS:GOTO 5030
5040 V4=0,GOTO 5060
5050 V4=1:PRINT:PRINT 8$(2) :FOR x=l TO XX:DP$(X)=RIGHT${DP$(X),l
2)+LEFT$(DP$(X) ,2) :NEXT
5060 CLS:PRINT:PRINT:PRINT S$(2) ::GOSUB 10520:CLS
5100 '*****************************
5110 'SCREEN LIST
5120 FOR X=l TO 4:IF V4=0 THEN PRINT"DISK PROGRAM
ELSE PRINT"PROGRAM DISK "::NEXT
5130 PRINT:PKINT STRING$(75,"-") :V6=0:U2(1)=27:U2{7)=512:DEFUSR3
=VARPTR(U2(0» :V6=U8R3(0)
5140 XX=XX-1:FOR 1=1 TO XX:GOSUB 10820
5150 IF V4=0 THEN PRINT LEFT${DP$(J) ,2) i" ":RIGHT$(DP$(J) ,12):
" ":ELSE PRINT LEFT$(DP$(J) ,12):" "iRIGHT$(DP$(J) ,2):" ":
5160 IF W4=4 THEN PRINT
5170 IF INT(I/80)<>I/80 THEN 5190 ELSE PRINT:PRINT"PRESS <C> TO
CONTINUE DISPLAY <B> FOR PRIOR PAGE"i:GOSU8 10020
5180 IF 1>=160 AND C$="B" THEN I=I-160:GOTO 5210 ELSE 5210
5190 IF 1>80 AND I=XX THEN PRINT:PRINT:PRINT"FOR PRIOR PAGE PRES
S <8>, <C> TO END LIST "iELS£ 5220
5200 GOSUB 10020:IF C$="B" THEN I=I-{80+(XXMOD80»
5210 PRINT STRING$(48,8):
5220 NEXT:XX=XX+1:C$=""
5300 '********************************
5310 IpRINTER OUTPUT
5320 PRINT:PRINT:PRINT S$(4)i", <P> FOR PRINTOUT"i:GOSUB 10020:0
N INSTR("PM",C$)GOTO 5340,5330:M=2:GOSUB 10120:CLS:GOTO 5320
5330 IF V4=1 THEN PRINT:PRINT S$(2) :FOR x=l TO XX:DP$(X)=RIGHT$(
DP$(X) ,2)+LEFT$(DP$(X) ,12) :NEXT:GOTO 520 ELSE 520
5340 LPRINT:FOR 1=1 TO 4:IF V4=0 THEN LPRINT"DISK PROGRAM
i:NEXT ELSE LPRINT"PROGRAM DISK ";:NEXT
5350 LPRINT:LPRINT STRING$(75,"-") :W4=0:XX=XX-l:FOR 1=1 TO XX:GO
SUB 10820
5360 IF V4=0 THEN LPRINT LEFT$(DP$(J) ,2);" ":RIGHT$(DP$(J) (12);"

";ELSE LPRINT LEFT$(DP$(J) ,12)i" "iRIGHT$(DP$(J) ,2);" ":
5370 IF W4=4 THEN LPRINT
5380 NEXT:XX=xx+l:IF V4=1 THEN PRINT:PRINT S$(2) :FOR X=l TO XX:D
P$(X)=RIGHT$(DP$(X) (2)+LEFT$(DP$(X) ,12) :NEXT:GOTO 520 ELSE GOTO
520
6000 1************************************
6010 'SEARCH FOR DISK OR PROGRAM
6020 IF v3=0 THEN GOSUB 10920
6030 CLs:c~="n:PRINT@240,S$(4)I"' <0> TO LIST A DISK, OR <P> TO
FIND A PROGRAM.";:GOSU8 10020:0N INSTR("MDP",C$)GOTO 520,3020,60
40:M=2:GOSUB 10120:CLS:GOTO 6030
6040 CLS:PRINT:LINEINPUT"ENTER NA."'1E OF PROGRAM TO BE FOUND: ";P
N$:IF PN$="M" THEN 520 ELSE J=0:L=LEN(PN$)
6050 IF L<12 THEN PN$=PN$+SPACE$(12-L) ELSE IF L>12 THEN PN$=LEF
T${PN$,12)
6060 FOR X=l TO XX-1:IF PN$=RIGHT$(DP$(X) (12) THEN J=J+1:PN$(J)=
DP$ (X)
6070 NEXT
6080~IF J=0 THEN M=8:GOSU8 10120:CLS:GOTO 6040
6090 CLS:PRINTTAB(5) ; "PROGRAM";TAB(20) ;"DISK":PRINT STRING${55,"
_") :PRINT:FOR 1=1 TO J:PRINTTAB(5) ;RIGHT$(PN$(I) ,12):" "iLEFT${P
N$(I) ,2) :NEXT
6100 C$="":PRINT:PRINT S$(4);" OR <P> TO FIND ANOTHER PROGRAM";:
GOSUB 10020:0N INSTR("MP",C$)GOTO 520,6040:M=2:GOSUB 10120:CLS:G
OTO 6100
7000 '************************************
7010 'SAVE TO DISK
7020 IF V3=0 THEN M=3:GOSUB 10120:GOTO 520 ELSE OPEN "O",l,"DSKI
NDI:;X":PRINT@658,"*** SAVING INDEX TO DISK ***";
7030 PRINT#l,XX:FOR X=l TO XX:PRINTi1,DP$(X) :NEXT:CLOSE:v3=0:M=5
:GOSUB 1012~:GOTO 520
8000 1************************************
8010 lEND OF PROGRAM
8020 IF V2=~ THEN 8040 ELSE PRINT"TO RETAIN YOUR UPDATED INDEX,
YOU MUST SAVE IT TO DISK.":PRINT"PRESS <S> TO SAVE OR <E> TO END

WITHOUT SAVING.":
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gram pauses with 80 items on the
screen. You may go back to a prior
screen. A partial final screen is con
trolled by lines 5190 and 5200. The
MOD operator is a remainder function.
XX MOD 80 gives the remainder of XX
(total programs) divided by 80. This is
the number of programs after the last
full screen.
• Line 5210 erases the prompt message.
• In line 5220, For...Next loops always
add one more than the number of items
processed. Proper program operation
requires adjustment at times during the
program to the actual number of pro
grams, or an increase by one as though
the index had just gone through a loop.
• In line 5360, J is the sequential num
ber of the directory entry in the vertical
raster. J determines the print position of
the entry.
• In line 5380, if the disk number and
name were switched for alphabetical
sorting, the disk number is returned to
the left side of the string.
• Line 6050 right-justifies the program
name with spaces or excess characters
truncated to a 12-character length. (The
maximum length of a TRSDOS file
name is 12 characters including the slash
and extension of up to three characters.
File names read from disks are adjusted
to a 12-character length.)
• Line 6080 gives an error message if
the program is not in the index.
• Lines 7020-7030 give an error mes
sage if there is no index in memory.
Number of entries, XX, is saved to disk
with the index.
• In line 8020, if V2 = I, you called a
routine to change the index. Vou are re
minded to save the new index before ex
iting the program.
• Line 10020 pauses until a key is
pressed.
• In line 10220, CHR$(2) turns off the
cursor to avoid flashes as it moves to the
message area.
• In line 10240, Y loops determine on
and off time for flashing messages.
• In line 10250, CHR$(l) turns the cur
sor on.
• In line 10320, line Input avoids print
ing a question mark on the screen as In
put would do.
• Lines 10330-10340 ensure that one
digit disk numbers are preceded
by zero, allowing only numbers for
disk ID.
• Lines 10410-10490 are a USR rou
tine with supervisory call 53. It reads
the entire disk directory into RAM.
Each entry is 34 characters. Using
PEEK, the name is extracted and right
justified with spaces to a l2-character
length. The disk number, DZ$, is add-
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64K Computer
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.SANVO

CP/M'"& SBASlcn . Single 328K Disk
80 x 25 Green Phosphor CRT

Business Graphics . 5 FN Keys
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C. Itoh Prowriter Serial .
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GAMES

Adventure International
Big Five 1-5% Off
Avalon Hill 2·10% Off
Med System 3-15% Off
Acorn 5-20% Off
Epyx and Others

RADIO SHACK
MODEL I & III'

NEWDOS 80 2.0 . _..... $139
LDOS 5_ 1. 105
Maxi-Manager 84
Maxi-GRAS. 89
Electric Pencil II . 79
Superscript. 44
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Money Manager. 36
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SOUTH ATLANTIC
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TRS-80 is a trademark of Tandy Corp.
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War in the South Atlantic is available
for. TRS-80 Models I and IlIon.

16K Cass - $14.95
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JobCosting. 495/25 Mailing Labels5OCX) ... $16.00
Yahtzee . 24.95 + Shipping
Buy 3 and get 20% off

CALL TOLL FREE- 800-327-9294
Write For Free Catalog

Over 600 items in Diskettes, Paper, Lables. Ribbons, Checks,
Storage Boxes, Furniture, Binders and Hardware.• -Mfg.
Trademark. Florida plus 5% tax.

FREE SHIPPING except hardware.

Most orders out in 24 hours with VISA, MfC, Money Order,
Cashier Check, Bank Wire and C.O.D. Personal check over
$150 allow 10-14 days. Mail order only. Prices subject to
change 9-8 Monday-Friday, 9-6 Saturday. ..... 190

,...418
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P.O. Box 50160
Indianapolis, Indiana 46250

IN residents add 4 sales tax
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Lis1int< COnlinued

8030 GOSUB 10020:CLS:ON INSTR("MS",C$) GO TO 520,7020
8040 IF C$="E" OR v2=0 THEN CLS:PRINT"*** END OF INDEX PROGRAM *
**":END ELSE M=2:GOSUB 10120:CLS:GOTO 8020
10000 '***********************************
10010 'SUBROUTINES
10020 C$=INKEY$:IF C$='''' THEN Hl020 ELSE RETURN
10100 '***********************************
10110 'FLASHING MESSAGES
10120 F$l0)="*** INCORRECT ENTRY--":F$(l)="ONLY 1 TO 8 PLEASE":F
$(2)="ONLY LETTERS IN BRACKETS PLEASE":F$(3)="NO INDEX FILE":F$(
4)="ENTER 2 NUMBERS, NO DECIMALS":F$(5)="INDEX SAVED TO DISK.":F
$(6)="PLEASE TURN ON PRINTER"
;0130 F$(7)="THIS INDEX NUMBER ALREADY IN USE. REENTER.":F$(8)=

DISK NUl-l.BER OR PROGRAM NOT IN INDEX":F$(9)="DISK DELETED FROM I
NDJ::X"
10220 PRINT CHR$(2) :FOR X=l TO 2
10230 IF M<5 THEN PRINT@15,F$(0)+F$(M)+" ***"ELSE PRINT@15,"**
* "+F$(M)+" ***"
10240 FOR Y=l TO 300:NEXT Y:PRINT@15,SPACE$(65) :FOR Y=l TO 300
:NEXT:NEXT X
10250 M=0:PRINT CHR$(l) :RETURN
10300 '*********************************
10310 'DISK 10#
10320 CLS:DN$="":PRINT:LINEINPUT"ENTER A 2 DIGIT DISK 10 NUMBER:

";DN$
10330 IF DN$="M" THEN 520 ELSE IF LEN(DN$) <>2 THEN 10350
10340 FOR X=l TO 2:IF INSTR("0123456789",MID$(DN$,X,1»=0 THEN 1
0350 ELSE NEXT X:RETURN
10350 M=4:GOSUB 10120:GOTO 10320
10400 I*~*****************************

10410 IREAD DIRECTORY FROM DRIVE 1 TO RAM AND EXTRACT FILENAME
10420 V1=0:U2(1)=53:U2(7)=256:U2{3)=-3267:DEFUSR2=VARPTR(U2(0»:
V1=USR2 (0)
10430 IF V3=0 THEN XX=l
10440 FOR X=-3267 TO -3 STEP 34:PN$(XX)=""
10450 FOR Y=0 TO 13
10460 IF Y=0 AND OCT$(X)=35 THEN RETURN
10470 IF Y>0 AND OCT$(X+Y)=58 THEN PN$(XX)=MIO$(PN$(XX) ,2,{Y
-1) ) ,L=LEN (PN$ (XX) ) -1, PN$ (XX) =PN$ (XX) +SPACE$ (l1-L) ,DP$ (XX) =DZ $+P
N$(XX) ,GOTO 10490
10480 PN$(XX)=PN$(XX)+CHR$(OCT$(X+Y» :NEXT Y
10490 XX=XX+l:NEXT X:RETURN
10500 '********************************
10510 'MACHINE LANGUAGE SHELL SORT
10520 J(0)=VARPTR(DP$(1» ,J(1)=XX-2,GOTO 10540
10530 J(0}=VARPTR(PN$(1» ,J(1)=U-2
10540 DE"USR5=VARPTR(U5(0}) ,V9=USR5(VARPTR(J(0») ,RETURN
10700 '********************************
10710 'DELETE AND SORT MARKERS TO END
10720 FOR X=l TO U-l:MID$(DP$(A(X» ,1,2)="ZZ":NEXT
10730 GOSUB 10520:XX=XX-U
10740 XX=XX+l:M=9:CLS:GOSUB 10120:RETURN
10800 1**********************************
10810 'VERTICAL RASTER ROUTINE
10820 Wl=lI-l)MOD4:W2=XXMOD4:W3=W1:IF w2<wl THEN W3=W2
10830 J=W3+Wl*INT(XX/4)+INT«I-l)/4)+1:W4=Wl+1:RETURN
10900 '*****************************
10910 'DISK INPUT OF PRIOR INDEX
10920 OPEN "I",1,"DSKINDEX":PRINT@658,"*** LOADING INDEX ***";:1
NPUT #l ,XX
10930 FOR X=l TO XX:INPUT #l,DP$(X) :NEXT:CLOSE:V3=1:CLS:RETURN
11000 '************************************
11010 'ERROR ROUTINES
11020 IF ERR=52 THEN CLS:PRINT"yOU MUST START AGAIN AND OPEN FIL
ES.":PRINT"PRESS <ENTER> TO RETURN TO TRSDOS":PRINT:PRINT S$(l):
PRINT:PRINT S$(3)i:LINEINPUT C$:SYSTEM
11030 IF ERR=53 THEN M=3:GOSUB 10120:CLS:RESUME 520
11040 IF ERR=56 THEN CLS:M=6:GOSUB 10120:RESUME 5320
11100 '***********************************
11110 'DATA FOR PEEK
11120 DATA -13023,8797,26623,17441,8830,26625,-15583,8955,26627,
14910,1330,104,-12255,8773,10757,17697,8779,10759,-15583,8959,23
259,26430,-8910,-13990
11200 1***********************************
11210 'DATA FuR MACHINE LANGUAGE SORT
11220 DATA 24013,-6844,-7715,20189,-8958,838,1048,-6695,-15911,3
3,-18688,17133,-13360,-13512,-15079,-7719,-8743,622,26333,-18685
,17133,-9755,-9775,-13560,2183,20189,-8960,326,8645,1,-9755
11230 DATA -6719,-11815,-6887,10705,-8935,94,22237,6401,-10799,6
373,-7924,2273,2293,-13327,10311,6321,6863,17999,9173,9054,-5290
,-6703,9195,9054,-7850,1284,1568,3340,12064,4120,3340,3112,-1687
o
11240 DATA 1568,4899,3333,-6120,7472,-10791,-9787,-7727,-4681,10
322,5054,-9771,-9791,6,782,-7727,-6903,2539,6373,-7752,-10799,17
65,6659,30542,4729,4899,-2288,-13560,2247,-12776
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ed to each program name. SPACE$
prints the indicated number of spaces.
The symbols # (ASCII 35) and :
(ASCII 58) are directory and file-name
end indicators, respectively.
• Lines 10520-10540 are the machine
language sort. USR5 is called to sort
either the entries on one disk or the
whole index.
• Lines 10720-10740 change the disk
number of all programs to be deleted
to ZZ. Index is sorted by disk number,
moving these programs to the end. The
counter for number of programs is re
duced by U, the number of ZZ marked
programs. This effectively deletes these
programs.
• Lines 10820-10830 contain the ver
tical raster algorithm. (See the Athana
siou article.) W4 is the column in which
a program is printed.
• Line 10930 sets flag V3 to indicate an
index is in memory after loading.
• In line 11020, error 52 means no file
was open when Basic entered. Error 53
means no previous index was on the
disk. Error 56 means the printer output
was selected but the printer wasn't on.
.Lines 11220-11240 are a machine
language Shell sort from Basic Faster
and Better by Lewis Rosenfelder, page
134. It is a very fast sort that swaps
pointers rather than strings.

Hints on Using the Program

If you use disk number 1 or 0 solely
for your index, all your programs other
than the one directory program will be
indexed when you have read your other
disks with the program. Your directory
will be handy for ready reference on
your first disk. Otherwise, you will need
to use your back-up disk to index your
master disk and then copy the aug
mented DSKINDEX file from the back
up disk to the master.

The slowest part of the program is the
Basic conversion of directory entries for
alphabetical search. You will locate
your file quickest by using function 6 to
find your program by name or disk
number, or listing all programs by disk
number with function 5. Use the alpha
betic listing only for a summary print
out of all your disks.

The Model II default-length parame
ter for printout is 60 lines. Three lines
are used for heading. You can print 228
programs on an I I-inch sheet. Using
14-inch paper and setting FORMS
P = 84 L = 80, you can get 308 programs
on a single sheet. •

Charles Perelman can be reached at
9777 Whilshine Blvd., Suite 700, Bever
ly Hills, CA 90212



Radio Shack
MODEL 11/16

USERS
Do you feel "lost at sea?" L~t us help you! two/sixteen, a new bi-monthly magazine, is designed to assist users
of Radio Shack Models II and 16 get the most out of their microcomputers. TI,ese machines, with their high
resolution screens, user·friendly keyboards, and relatively large disk capacity, are probably the best-designed,
most cost-effective, and reliable micros built for serious use. But many users are frustrated; they can't get the
unbiased information they need in order to use all the power of their machines. Now, two/sixteen fills that need.
We cover'solhwre running under CP/M, LJ IX and other opemting systems as well as TRSDOS 2.0a, 2.0b, 4.0, 4.1,
'mSDOS-II, and TIlSDOS-16. We help you get the information you need in order to decide which software and
peripherals afe best for your panicular applications.

How do our subscribers feel about two/sixteen magazine?

,............ .......__..._'_10._
Mitchell H. Weiss, Sc:minole, FL

William SIr:.uing, ep,\. Holland, MI

"II/YJ/f/tl m,(, /(1 Iball!- .lY/II (/ml cIJlIgl"aflllclle ,lY/II jOl'.IYJ/lI' (·(J/fl'{/f.!.e ill s!m·lillf.!. (I 11('1/' //Iogozi/'"
fIll' (I /HJf('llliol(1' limilt'd /lUI!'!'('!. ..

Paul N;litoh, S<m Diego, CA

".1(1' nJllgl'ollll{//iOlls WI ,1V)/f}' jil"xr issue ,l!,11 alollg lI'ilb Illy ('lIt'IJI//'{I,t!,('IIII.'ltI IlI.lv", 10 t'l1l/tilll/(', ..
Rl'V. W. Courville, Bre:mx Bridge, tA

'71.11.' Jo,.,,/(/l oj rbI.' //Itff.!.0Iill(' alld 11.1(' illdiddllal a!'lidl.'s is ('.\'(·('/h'lIl. Ixm'l dl(lIIge itjllSI10
,t!,er JOIl(I', ..

'YO/l n'rtaiu(l' /(I/fdw(/ {I I"e:'/KJII....in· 11fJi<' iI/lilt', (f IIS('/,jloltll(/"riuM a/oue ill/be lI'ildel'//('.'\:O.··

Rich:mJ RUlhcnlx:rg. MD. Alban)'. i\ty

'il~ {/ pmj'·.....,·jtl/wllf."<·,· oj 11.1(' .\lode! 1I01ll1IulU'lb(' ,lJo(/(·116. Ibo!"(' IOIlf.!. !'ecof.!.II;z(·d 11.1(' I/('('d
forjusf .~I/(·b (I /Jllhlialliol/. ..

two/sixteen. is mllch more than JUSt a magazine. \X1e'll consul! with any
~ubscriber, ti1~1' lime, about 11/16 problems. !fwe can't help, we can probably
refer you to a LIseI' ur vendor who can. Even ifyou're sllIck with a programming
problem at 2 A1\11 Sunday morning, we'll do our best [0 help you solve it. If
you want to !(xate other users with similar applications or similar problems,
we'll help you find them. We know of no other magazine (or even high·C()st consulting finn) offering [his service
to M(x!e1 II and 16 users. But it's JUSt pan of our subscriplion service, and there's no extra charge.

\Vie also offer [his guarantee: if y()U chm't think tUXJ/sixteen's anicles and services are wonh the price after you
read one issue, write us for a pro· ram refund of your remaining subscription, Our cancellation rate is under 1/2%
(and some of those were from people who said they had "dumped" their Model II-the wrong solution to
their frustrations).

Our U.S. I,ltes are still only $30 for one year's service, $50 for twO years (third-class mail). By first class mail, U.S.
and Canada only, $36 for one year, $60 for tWO years, U.S. funds. Rates I"l' the rest of the world (via air

~~!!JS~ mail) are $67, U.S. funds ( Ole, we are honored to have- subscribers in more than rwentyofive
~ countries). All subscriptions must be prepaid (we \'loam to put your money into improv-

ing service, not running an expensive billing ~ys[em). \V/e do accept VISA and
Mastercard. Mail orders should be sent to two/sixteen, 131 East Omnge

Street, Lancaster, PA 17602. Credit card orders may be placed by
phone: (717) 397-3364, 24 hours per day. ~522

...See List of Advertisers on Page 563



UTILITY

Compress, Mod II Style
by Charles Wood

Basic programs written with spaces between
words, and many comments, are easy to read but
quickly eat up memory. Here's the solution.

Recently I entered a long Basic pro
gram into my Model II with spaces be
tween words to clearly show the syntax.

The listing was generous wi th com
ments' even describing how each
variable was used.

But the inevitable happened. I finally
developed the perfect program, but it
couldn't process anything because there
was no more work space. The fix was to
extract a run-time program that loaded
memory without spaces and comments.
I needed a compress utility. Although
Model III TRSDOS supplies one,
Model II TRSDOS does not.

Simply eliminating spaces can be
dangerous. For example, compare these
two statements:

100 'CMPRS - Compress BASIC statements by Charles Wood
112 'output file name has'suffix '/cmp'
130 CLEAR 1000:DEFSTR B-D:DEFINT E-Z
150 CLS:PRINT"CMPRS - Compress BASIC statements":PRINT:PRINT
160 PRINT"Did you load -F:2?":PRINT
200 INPuT "Name at File ";DI 'Input file name
210 DO=LEFT${DI,S)+"jcmp" 'Output file name has suffix I/cmp '
220 ON ERROR GOTO 2010 'file not found/wrong mode
300 OPEN "1",1,DI 'read only input
305 ON ERROR GuTO 2030 'no space available
3Hl OPEN "0",2 ,DO I wri te only output
315 ON ERROR GvTO 2~~~

32~ IC=~:OC=3 'Input/output chrctr counters
4~~ LINE INPU'l'#1,BI 'read a statement to BI
435 L=LEN(BI) :IC=IC+L 'Length ot input statement augments IC
437 QF=~ 'quote flag
413~ CC=""
4113 FOR 1=1 TO L
423 G=ASC{MID$tBI,I,l) 'ASCII of a character
433 IF QF=3 AND G=39 THEN 6913 'ends in remark
44~ IF QF=3 AND G=34 THEN QF=l:GOTO 4813 'start quote
4513 IF QF=l AND G=34 THEN QF=~ 'end quote
4613 IF QF=l THEN 4813 'enclosed quotes unaltered
473 IF G=32 OR G=9 THEN NEXT I
4813 CC=CC+MID${BI,I,l) :NEXT I
4913 GOTO 7~~

6913 IF 1<8 THEN 413~ 'delete the line ;option IF 1<8 THEN I=L+l
7313 L=LEN{CC) :OC=OC+L 'Length of out statement augments OC
7513 PRINT CC:PRINT #2, CC 'sequential write one statement
8133 GOTO 41313 'back for another
2033 IF ERR=613 OR ERR=62 THEN RESUME 2323
2335 PRINT"ERR #";ERR;" at ";ERL:STOP
21313 IF ERR=53 OR ERR=54 OR ERR=63 THEN RESUME 2311 ELSE RESUME
2005
2311 CLOSE:PRINT "File not found or Bad file mode":PRINT:GOTO 23
o
21323 CLOSE:PRINT:PRINT:PRINT"End of File":PRINT:PRINT
2321 PRINT "[";IC;"] input characters in file ";DI
21322 PRINT "[";OC;"] output characters"
2323 PRINT:PRINT TAB(13) "Saved"; 133*(IC-OC)/IC;"%.":PRINT:GOTO

200
2333 IF ERR=59 THEN RESUME 2331 ELSE 213113
2331 CLOSE:PHINT"Disk is full":PRINT:GOTO 233

Program Listing J
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40 IF Q=BF OR A= 13 THEN.
50 IFQ = BFORA = 13THEN.

Line 50 is a spaceless version of line 40.
Line 50 is syntactically wrong. Basic
searches a statement for keywords first,
then for variables. Without spaces, the
command Or becomes For and the vari
able BF is broken up. The perfect com
press program analyzes syntax as com
pletely as the Basic interpreter itself.

But these combinational errors rarely
appear. If one does occur, Basic usually
flags an error. Also, programmers are
sensitive to the listing of the program
and can quickly eyeball a funny-looking
statement. Since I check out my own
software, I decided to write a short
compress program and save money.

My simple approach is to work with a
Basic file saved in the ASCII mode
(SAVE "filename" ,A). Here, the rec
ord length (LRL) is one and the number
of records in the file is the number of
bytes in the source program. Files of
this kind make disk input/output (I/O)
very easy by using the sequential

The Key Box

Model II or 16
32K RAM
Disk Basic
TRSDOS 1.2 or 2.0, 1 disk drive



ISPECTACULAR GAMESI
For TRS 80

COLOR COMPUTER

$21.95
Each ~

If not available at your local dealer a.k why not and

Call Toll Free 800-426-1830
Except WA. AK. HI. (8:00-4:00 Mon.-Fri.)

~
RAINBOW

ClATlfCl(ATIOfI
SIAl to/A
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Charles Wood can be reached at 327
Seventh A ve., Pelham, NY lOB03.

690 IF 1<8 THEN 1= L + 1 'retain the statement

Program Listing I is the CMPRS
utility in the fully documented form.
Listing 2 is the same program, but com
pressed. The saving is 32 percent. After
compressing a program, load Basic with
the compressed version and then save it,
this time in the regular non-ASCII for
mat. Check your listing for possible er
rors and then test.

To run the program from TRSDOS,
type BASIC CMPRS - F:2. Then, you
can compress programs of your choice.
To compress, the input program must
be saved in the ASCII mode.

Follow the prompting of CMPRS.
The output will be "filename/cmp."
You can then load the compressed file
by Basic, obtain a listing, and test the
program.•

..... 410

$ 75.00
$125.00
$129.95
$125.00

TRS·80 is a trademark 01 Tandy Corp.

Coordinated
Business Software

0.8. Software Co. announces a new
line of coordinated business software
designed for the Model III TRS-80.
The BASE system consists of a Gen
eral Ledger System with Accounts
Receivable and Accounts Payable.
Other modules can be purchased
and added as needed.

BASE System (GL·AR-AP) $200.00
Coordinated Modules:

Payroll
Order Entry
Inventory
Purchase Order Entry
Inventory (special for
Auto Parts Suppliers) $129.95

Also available:
Job Costing with GL and AP

(Payroll optional) $500.00
Mailing Lister $100.00

Coming soon:
Apartment Management System,
Fixed Assets System, Manufacturing
Inventory Management System
Send S.A.S.E. for more information

0.6. Software Co.
11840 NE Brazee. Portland, OR 97220

Phone (503) 255-7735
DEALER INQUIRIES INVITED

Program Listing 2

139 CLEAR1000:DEFSTRB-D:DEFINTE-Z
150 CLS:PRINT"CMPRS - Compress BASIC statements":PRINT:PRINT
160 PRINT"Did you load -F:2?":PRINT
200 INPUT"Name of File ";01
210 DO=LEFT$(DI,8)+"/cmp"
220 ONERRQRGOTQ2010
300 OPEN"I",I,Ol
305 ONERRORGOT02030
310 OPEN"O",2,DO
315 ONERRQRGOT02000
320 IC·0,OC·0
400 LINEINPUT'l,BI
405 L=LEN(BI) :IC=1C+L
407 OF=0
408 CC= ....
410 FORI:::! TOL
420 G=ASC(MID$(BI,I,I»)
430 IFQF=0ANDG=39THEN690
440 IFQF=0ANDG=34THENQF=1:GOT0480
450 IFQF=IANDG=34THENQF=0
460 IFQF=lTHEN480
470 IFG=320RG=9THENNEXTI
480 CC=CC+MID$(BI,I,l) :NEXTI
490 GOT0700
690 IFI<8THEN400
700 L=LEN(CC) :OC=OC+L
750 PRINTCC:PRINTt2,CC
800 GOT0400
2000 IFERR=600RERR=62THENRESUME2020
2005 PRINT"ERR i";ERR;" at ";ERL:STOP
2010 IFERR=530RERR=540RERR=63THENRESUME20l1ELSERESUME2005
2011 CLOSE:PRINT"File not found or Bad file mode":PRINT:GOT0200
2020 CLOSE:PRINT:PRINT:PRINT"End of File":PRINT:PRINT
2021 PRINT"[";IC;"] input characters in file ";DI
2022 PRINT"[";OC;"l output characters"
2023 PRINT:PRINTTAB(13) "Saved";100*(IC-OC)/IC;"%.":PRINT:GOT0200
2030 IFERR=59THENRESUME2031ELSE2010
2031 CLOSE:PRINT"Disk is fu11":PRINT:GOT0200

FREE BROCHURE (BOO) 223-6642

NAME . _

ADDRESS _

CITY _
STAT~ Zlp· _

BUY AND SELL
STOCKS WITH

YOUR PERSONAL
COMPUTER!
TICKERSCREEN®

The NEW computerized stock
market bulletin board service
FREE for users of personal com
puters. 5:00 P. M. to 9:00 A. M.
weekdays,24 hours weekends.
300 baud. Call (212) 986-1660

MaxUle&
Company Inc, .... 364

6 East 43rd Street, N.Y., 10017

read/write statements LINE INPUT #1
and PRINT #2, where #1 and #2 are
buffer numbers.

The fancy approach is to work with
the non-ASCII saves that contain the
numeric code for the command. By
logical matching of op-codes and
tables, the fancy approach can prevent
troubles by leaving some spaces in. But
the file structure is harder to work be
cause statements can bridge two records
(LRL = 256); deblocking and reblock
ing becomes awkward. Further, I did
not want to invest time for logical tables
that have a marginal advantage.

When compressed, the long Basic
program of some 13,000 bytes was re
duced by 1,600 bytes, a saving of 12 per
cent. The listing of the long program re
mains well documented in an auxiliary
file. Moreover, the compressed pro
gram ran the first time; there were no
combination errors.

As shown in the Program Listings,
one statement is read at a time. Spaces
between quotes are retained Oine 460).
Other spaces, tabs, and remarks are de
leted by making them ASCII nulls
(statement 470). The string is then re
assembled at which time the nulls are
discarded. The statement is then written

L.::==============================='---, back to the output file in line 750. Lines
- 2000 onward trap errors such as end of

file and wrong file type.
Some programmers may want to

make a change in line 690. If your Basic
programs use "OOTO all-remark state
ments," you may want to preserve the
all-remark statements:
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RIBBONS
Low Price • FREE Shipping

SATISFACTION GUARANTEED

FREE
business software

directory

MX-80 Cartridge

"10M2 is GREAT '"

• Radio Shack's Model I, II, III.
• Heath's MBASIC and HDOS

• CPM: Xerox, Alto ...
• IBM Personal Computer

.. imperceptively fast ... (DBMS) is a good and reliable
workhorse" - publisher of Interface Age

- publisher of 80-US

,. (Gl) superior to either the Osborne (SBSG & Taranto)
or Radio Shack ... MAl LoX has a grea ter capacity ...
more Ilcxible than (R.S.)"

-columnist of 80-microcomputing

Data base manager, integrated accounting package
(AR, AP, G.L & Payroll), inventory, word proces
sing, and mailing list. Compare and be selective I

TIf-~ Micro Architect, Inc.
~ 96 Dothan St., Arlington, MA 02174

24·47

6.99

MasterCard .... 99

7.437.90

price each in quantity of

3·5 6·11 12·23

8.41

VISA

RIBBON LOOPS
new ribbon for your old cartridge

top quality nylon' standard matrix ink
price each in quantity of

1·2 3·5 6·11 12·23 24·47
3.95 3.63 3.34 3.08 2.83
7.86 7.23 6.65 6.12 5.63
2.92 2.69 2.47 2.27 2.09
2.26 2.08 1.91 1.76 1.62

1·2

8.95

New cartridges are available in black ink only.
Loops are available in blue or black ink (same price).
You may mix any combination for quantity price breaks.
Ribbon loops include DO·IT·YOURSELF INSTRUCTIONS.

MX·701 MX·80IMX·100
MX-100 double length
Decwriter LA34
Radio Shack 26-1418

DATA SYSTEMS
(305) 788·2145 • Box 99 • Fern Park, FL 32730

.... 149

o o
TR&-80

Adwntages of F'1.£XPLUS are:

• Best price any.vhere
• Easy start·up - just type "RUN FLEX+"
• Allows you to save RS compatible disk files from FLEXPlUS
• All FLEX compatible software will run including INTERRUPT

DRIVEN SOFTWARE
• NO HARDWARE MODIFlCAnONS NEEDED
• WalTllnty will not be voided - no need to open computer
• Wide range of available software
• Requires Supercharger board
• $149.95 for FlEXPlUS, Editor/Assembler and Supercharger

FlEXPlUS IS a po_rlul. eesy-to'use d'sk operating system Spe<:tral ,""soc,ales has e<Ulpted
TSC s FLEX to the best DOS completely compalJble ....t~t RIId.o Sheck soltware for USf' 00 the
Color CompUler Ej,,,.,,nato:- tho:' n<:'<"d for RIId,o ~hack's TRS DOS use Fl£XPlUS ""th
Ed'tor -Ass-emblo:-r arid ha~ the optton, of a full range of ulJl,llU Fl.EXPlUS works on lho:- 32K
Red'o Sheck d,sk systo:-m ""th64K mo:-mory ch,ps "",th a High RUolulJon mu~, scre-en formallhat
'uppoln II 24 l.no:- b~ 51 ChllrKtO:-I d,spilly' Also ,neluded IIro:- sPfi:,al enhanco:-mo:-nts to RadiO
Sheck's D,sk syslo:-m who:-n you aro:- funn'ng FLE.X "",lh Single or doublo:- s'do:-d "nglo:- 0' double
do:-ns,ry 35. 40 and ao trllck dn""s

Flexplus
Compatible

Software
Sleuth Di5~ssembler A program which
allows user 10 examine, modify lind d,s
lIssemble object progrllm files on disk Of in
memory on 6809 sysll'ms. Will con~ert lin
object file in RAM to II text file on dIsk

PASCAL

TlIbulllrllSlI (EIt'<1ronic spre"'d shl'l'll These
progrllms enllblt:' the user to generllte lind
mllintll;n t/lbullli compvtMion schem..s. pro
viding II simple user interface lind sophIst,
cllted 'epa" . gener/ltion

Cross Assembler A set of modules tor
680011 6805. 6802, 808015 lind l-BO
micro processors which will enllble the user
to CO,"''''r1 1I mllst!', IIssemblv modulI.' to
lIssembll' code for lIny of thO' IIbove mInos

TI RED OF NO DISK SOFTWARE?
f1...EXPLUS DOS

TOU. FREE
ORDERS ONLY

800-426-1830
EXCEPT WA. HI, APC;

SPECTRAL
ASSOCIATES
145 Harvard Ave.
Tacoma, Washington 98466
(206) 565·8483

WRITE FOR COMPLETE
CATALOG

ADD 3 ":0:. FOR SHIPPING NO COD

VISA OR MASTERCHARGE ACCEPTED

o

AVAILABLE ON DISK:
• Editor Assembler
• Super Monitor
• Color Text Star Word

Processor
• Sound Source
• Compuvoice

CIIII or .... "10:- uS for prico:- ,nformlll,on
and for e complo:-to:- list of Flo:-,plus
Complltiblo:- Soh.... aro:-

SUPERCHARGER - Allow machine language access
to all 64K RAM in a Series E PC board
No hardware mods. $39.95
DISK BASED EDITOR/ASSEMBLER MACROS.
CONDITIONAL ASSEMBLY will work with Super.
charger. $49.95

FANTASTIC BARGAIN
FLEXPLUS, Editor/Assembler and Supercharger

All FOR ONLY $149.95
.... 119

o
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UTILITY

Take a Letter. • •

by James Barbarello

LiSling continues

Program Listing

Spruce up your printer output with this Basic
program for your Model II. It lets you draw
large block letters using standard characters.

circuit. Using the LETTERS/ROM
file makes the program required to do
the printing relatively short. It also
makes it simple to modify any of the
instructions for printing the allowable
characters.

The LETTERS/ROM file contains
instructions for printing ASCII
characters 32 (space) through 90 (Z).
This includes all numbers, uppercase
lellers, and punctuation marks. The
first instruction is for a space (ASCII
32), the second is for an exclamation
mark (ASCII 33), and so on. Then it's
simple to convert the characters to
their ASCII equivalent numbers, sub
tract 31, and access that instruction
directly. In its simplest form, the Basic
program is about 10 lines. The Letters
program is more complex.

The Program
Letters begins by opening the LET

TERs/RoM data file and printing the
message "Letter Writer" on the screen
in large characters (lines 50-80). This is
a menu-driven program with four
tasks. Tasks I and 2 (write message)
are similar, task 1 writes to the printer
and task 2 writes to the screen. Task 2
is useful if you want to see how a mes
sage looks before you print it. Task 3
lets you change the form of the charac
ter as well as from which ASCII char
acters it is formed. Task 4 (end) closes
open fIles automatically. It is good pro-

The Key Box
Model II or 16
64KRAM
Disk Basic
TRSDOS2.0A
One Disk Drive
Printer

standard-size letters that form the
characters. Letters can be incorporated
into your own programs.

The Strategy

Forming readable characters by ar
ranging printed symbols in an array is
far from unique. This is the way char
acters are formed on a video monitor
or a dot-matrix printer. The monitor
or printer receives a message indicating
the character you want printed and
looks for the instructions to form that
character in ROM. We'll follow essen
tially the same strategy, but the ROM
will be a disk file, and not an integrated

i0, 26 SEPT 1981

PROGRAM t P4
NAME: LETTERS
LATEST UPDATE:

1 REM-·
2 REM-.
3 REM**
4 REM·*
5 REM-- THIS PROGRAM DRAWS LARGE LETTERS ON SCREEN OR PRINTER
6 REM"
10 CLt;AR 3000:CLS:DJ:::FSTR A,D:DIH M1(12,10) ,Atl0) ,NU(12) :LN=0:P=0
:N=0
20 ON ERROR GuTO 5500
30 DLN=STRING$(79,150) :DR'::CHR$(26) :DN=CHRS(25) :PRINT@(ll,30l ,DR;
n WAIT ••• n iON;
40 OPEN"o",1,"LETTERS/ROM",10:FIELo 1,10 AS AROH
50 MSG$="LETTERWRITER-:GOSUB 5000
60 FOR J=l TO 10:FOR 1=1 TO 6
70 PRINT@(J-l,12* (I-I) +5) ,AM (I ,J) ; : PRINT@(J+10,12*(I-l) +5) ,AM (1+
6,J)
80 NEXT I,J
90 PRINT@(22,25),oR;" Press ENTER to continue ••• ";DN;
100 A=INPUT$(l) :IF ASC(A)<> 13 THEN 100
110 CLS:PRINT@(4,27) ,"L E T T E R W R I T E R":PRINToLN
120 PRINT@(8,25),oR;" 1 ";oN;" Write to PRINTER"
130 PRINT@(10,25),DR;" 2 ";DN;" write To SCREEN"
140 PRINT@{12,25) ,DR;" 3 ";DN;" CHANGE Letters"
150 PRINT@(14,25),DR;" 4 "iON;" END"

A common feature of reports gener
ated by data processing facilities is
large lettering on title pages. This let
tering is usually a 9 by 7 array of
standard-size letters forming the large
character. The large T is made up of
standard size Ts, the large E is made up
of standard size Es, and so on.

Letters provides your Model II with
this function.

Letters gives you a number of capa
bilities. You can print any message in
large format on any printer (no max
imum column restriction). In addition.
you can change the letter's shape to
your liking. You can also change the
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gramming practice to include an end
task in all programs that use disk files.

Task I asks for the maximum num
ber of columns on your printer. It then
calculates the maximum letters that
can be printed on each line (MSGSIZE
in line 1040). This information flashes
on the screen and a Forms set is per
formed to reset the computer's line
counter. Now you're asked to enter the
message. If the message is greater than
the allowable maximum, it is erased
from the screen and nothing prints.
When you enter a printable message,
the screen shows a wait prompt while
the subroutine at line 5000 constructs
the instructions for the printer.

If the printer isn't available, the
message "Printer is not available" dis
plays and you are asked if you want to
continue or return to the menu. If the
printer is available, the message prints
on the line printer. Upon completion,
you are asked again if you want to con
tinue or return. You can continue
printing your message one line at a
time until finished, and then return to
the menu.

Task 2 is similar to task I, except
that the message is printed on the
screen. Because there are only 80
screen columns, the message length is
fixed at six characters. If you enter a
message greater than six characters,
only the first six are displayed on the
screen. As with task I, you can con
tinue printing messages on the screen
until you select R (return to menu).

Task 3 allows you to change any
character's form in the LETTERS/
ROM file. Each character is formed by
a 10 by 10 grid of locations. Each loca
tion can contain a blank or any print
able character. Large characters are
formed by arranging printable char
acters in a recognizable pattern. When
you select task 3, the message in lines
3010-3030 flashes on the screen.
You're then asked to press the key of
the character you want to change the
form of.

The LETTERS/ROM file is then ac
cessed and the selected character dis
plays on the screen in a 10 by 10 grid.
All blank positions contain a dot (peri
od). Then the message in lines 3120 and
3130 displays to show how to perform
modifications. If you press the space
bar to blank out a position, a dot ap
pears there.

As indicated in the instructions, the
arrow keys move the cursor. Cursor
movement is transparent and doesn't
disturb the display. When you're
finished, press FI to end the modifica
tion procedure. At this point, you have

Lis/ing COn/inurd

1613 PRINT@(l2,Z0),"Press the ";DR;" NUMBER ";ON:" of the Task De
sired ••• If

;

170 A:INPUT$(l) :IF VAL(A)<l OR VAL(A)>4 THEN 170ELSE TSK:VAL(A)
1a0 ON TSK GaSus 1000,2000,3000,4000:GOTO 110
1000 REM·· PROGRAM BEGINS
1910 CLS: PxINTTAB (30) ; "TASK , 1: WRITE TO PRINTER":PRINTDLN:GOSU
B 5129
1029 PRINT@(:l2,0j,CHR$(24) :PRINT@(3,10) ,"Enter MAXIMUM Number of

COLumns Available on Printer (EX:80) .'0";
1030 LINE INPUT A:NU=VAL(A) :IF NU<12 OR NU>132 THEN 1020
1040 MSGSIZE-INT(NU/12) :TB=(NU-MSGSIZE*12)/2
1050 PRINT@(S,10),"MAXIMUM PRINTER COLUMNS: ";DR;NU;DN;TAB(45) i"M
AXIMUM LETTERS PER LINE: ";DR;MSGSIZE:GOSUB S120:PRINT@(10,0),;:5
YSTEM"FORMS L=66,W=132":PRINT@(10,9) ,CHR$(24)
1060 PRINT@(22,0) ,CHR$(24) :PRINT@(10,20) ,"Enter MESSAGE (";MSGSI
ZE; "characters MAX) ... ";CHR$( 23) ;
1970 LINE INPUT A:IF LEN(A»MSGSIZE THEN 1060
1980 PRINT@(22,35),DRi" WAIT ... "iDN;:MSG$:A:GOSUB 5000
1990 PRINT@(15,9),CHR$(24):PRINT@(22,3S),DRi" WAIT ... "iDN;:LPRI
NT CnR$(l) :REM* DUMMY LPRINT TO CHECK STATUS OF PRINTER *
1109 FOR J:l TO 10:FOR 1:1 TO LEN(MSG$) : LPRINT TAB(TB);AM(I,J) i"

"i:NEXT I:LPRINT:NEXT J:LPRINT:LPRINT
1119 PRINT@(22,0) ,CHR$(23) i : GOSUB S120:GOTO 1960
2000 CLS:PRINTTAB(30) i"TASK , 2: WRITE TO SCREEN":PRINTDLN:GOSUB

5120
2010 PRINT@(2,0) ,CHR$(24) :PRINT@(4,29) ,"Enter Message (6 Charact
ers MAXIMUM) ... "i:LINE INPUT HSG$:IF LEN(MSG$»6 THEN MSG$:LEFT$
(MSG$,6)
2020 GOSUB 5000:PRINT@(6,0),i
2030 FOR J:l TO 10:FOR 1:1 TO LEN(MSG$):PRINTTAB(S);AM(I,J)i"
i:NEXT I:PRINT:NEXT J
2040 GUSUB 5120:GOTO 2010
3000 CLS:PKINTTAB(2S);"TASK i 3: CHANGE LETTERS":PRINTDLN
3010 PRINT@(3,0)," This task allows you to change the form 0
f the letters to be printed. The
3020 PRINT"change is permanently stored in the LETTERS/ROM Disk
File, which contains the"
3030 PRINT"form ot all the printable letters.":GOSUB 5129
~~~!iGOSUB 5290:PRINT@(3,0) ,"Press the LETTER you wish to change

3050 A=INPUT$(l) :NU:ASC(A) :IF NU<32 THEN 3050ELSE IF NU>96 THEN
NU=NU-32:PRINT CHR$(NU) ELSE PRINT A
3060 NU=NU-31:NU=NU*10-9:IF NU>LOF{l) THEN 3060
3070 FOR J:NU TO NU+9:GET 1,J
3080 AM(1,J-NU+l):AROM:NEXT J
3090 FOR 1:10 TO 19:PRINT@(I,35) ,M(1,I-9) :NEXT
3100 FOR 1:1 TO 10:FOR J=1 TO 10:IF MID${AH(l I) J 1):" THEN P
RINT@(I+9,J+34),"."i ' "
3110 NEXT J,I

3120 PRINT@(ll,0),"Use the ARROW keys to position the Cursor (Fo
reward, BaCkspace, Up or Down)."
3130 PRINT"Type in new characters as desired (use the Spacebar t
o delete a cnaracter) .":PRINT"Press "iOR;" Fl ";ON;" when ALL ch
anges have been completed ... "i:PRINT@(10,35),;
3140 GOSUB 5300:PRINT@(21,0),CHR$(24):PRINT@(21 4) "To save this
~ew !orm, press "iDR;" C ";ONi". Otherwise, pr~ss'·iDRi. R "iON

i '" ;

3150 GOSUB 5~30:PRINT@(20,0) ,CHR$(24) :PRINT@(22,30),OR;" SAVING
NEW FORM ... iON;
3160 FOR J:NU TO NU+9:LSET AROM=AM(1,J-NU+1):PUT 1,J:NEXT J
3170 PRINT@(l2,20),"New Form Saved. Press ANY key to Return to M
enu ... ·i:A=INPUT$(l) : RETURN
40~0 CLS:PRINT@(0,33) ,"TASK I 4: END·:PRINTDLN
4010 GOSUB 5100
4020 GOSUB 5200:PRINT@(10,35),DRi" WAIT ... ";ONi
4030 CLOSE:PRINT@(10,35),DRi" PROGRAM ENDED. "iDN:PRINT@(l8,0),i
:CLEAR 50:ENO
5000 REM** ACCESS LETTERS/ROM FILE SUBROUTINE
5010 FOR 1:1 TO LEN(MSG$):NU(I)=ASC(MID$(MSG$,I,I» :IF NU(I»96
THEN NU(I)~NU(I)-32

5020 NU(I)=NU(II-31,NEXT
5030 FOR X:l TO LEN(MSG$):NU=NU{X)*10-9:IF NU>LOF(l) THEN NU:1
5040 FOR J=NU TO NU+9:GET 1,J
5050 AM(X,J-NU+1)=AROM:NEXT J
5060 NEXT X:RETURN
5070 FOR J:l TO 10:FOR 1=1 TO LEN(MSG$):PRINTAH(I,J);· "i:NEXT
I:PRINT:NEXT J
5080 IF TTL=l THEN PRINT:PRINT:PRINT
5100 REM** CONTINUE/RETURN QUERY (CLEAR TO END OF SCREEN)
5110 PRINT@(2,0) ,CHR$(24)
5120 PRINT@(22,30),DR;" C ";DNi"ontinue or ";OR;" R ";DN;"eturn.

".
Si30 A=INPUT${l) :NX=ASC(A) :IF NX>96 THEN NX=NX-32:A=CHR$(NX)
5140 IF A="R" THEN IF ERR=0 THEN 110ELSE RESUME 110ELSE IF AO"C

Lis/inK ronlinues
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Listing cominutd

" THEN 5130
5150 PRINT A;:RETURN
5200 REM·· CLEAR SCREEN BELOW TITLE
5210 PRINT@(:l,':l) ,CHR$(24) : RETURN
5300 REM·· CHANGE LETTER UTILITY
5310 L":10,P=35
5320 A=INPUT$(l) :N=ASC(A) :IF N=1 THEN RETURN ELSE IF N<28 THEN 5
320
5330 IF N<28 THEN 5320ELSE IF N<32 THEN 5370
5340 MID$(AM(1,LN-9) ,P-34,l)=CHR$(N) :PRINT@(LN,P),CHR$(N);:IF N=
32 THEN PRINT@(LN,p),n.n;
5350 P=P+l:IF P>44 THEN P=35:LN=LN+l:IF LN>19 THEN LN=l9
5360 GaTO 5410
5370 IF N=28 THEN p=p-l:IF p<35 THEN p=35
5380 IF N=2~ THEN P=P+l:IF P>44 THEN P=35:LN=LN+l:IF LN>l9 THEN
LN=19
5390 IF N=30 THEN LN=LN-l:IF LN<10 THEN LNGl0
5400 IF N=31 THEN LN=LN+l:IF LN>19 THEN LN=19
5410 PRINT@(LN,P),;:GOTO 5320
5500 REM" ERROR TRAPPING ROUTINE
5510 IF ERR=56 THEN PRINT@(15,0),CHR$(24):PRINT@(15,28) ,DR;" PRI
NTER IS NOT AVAILABLE ... "jDN:GOSUB 5120:RESUME 1090
5520 RESUME 110
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888 ••.. 888 88 •.•... 88 888 .•.. 888 888 •.• 888. 8888888888
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888 .... 888 88 ..•..• 88 . 888 •• 888. .888.888 .• .•... 888 ..
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Figure 1
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the option of saving the modified
form; C saves the modified form. If
you press R, the LETTERS/ROM file
stays the same.

Task 4 ends the program by closing
the LETTERS/ROM disk file.

The access LETTERS/ROM file
subroutine at line 5000 is the work
horse of the program. You can include
this subroutine in any of your pro
grams. Lines 5010 and 5020 convert
any lowercase characters in the
message to uppercase. Lines 5030
5060 put the character information in
an array the length of the message by
10 deep. Line 5030 begins incrementing
through the message.

Records 1-10 in the LETTERS/
ROM file contain the instructions for a
space (ASCII 32). Records 11-20 con
tain the instructions for an exclama
tion point (ASCII 33), and so on. Line
5030 determines where the information
for the nth character in the message be
gins, and assigns that number to NU.
If the character in the message isn't in
the LETTERS/ROM file, then NU
equals one (and prints a space). Line
5040 gets the instruction for each of the
10 rows, and line 5050 puts that infor
mation in the AM array. Once the AM
array contains the information for the
complete message, program execution
returns to the calling line. One pro
gram line (in this case, line 1100) prints
the complete message.

The remaining subroutines of the.
program (lines 5070-5520) are program
utilities used in the different tasks.

To create the LETTERS/ROM disk
file, run the following short program:

to CLEAR tOO
20 OPEN"D",t,"LElTERS/ROM",tO:
FIELD I, to AS AS
30 LSET AS~SPACE$(tO)

40 FOR I ~ I TO 590:PUT I,I:NEXT I:
CLOSE

This one-time program creates a blank
file. Now you can use task 3 in the Let
ters program to form the 58 large char
acters (ASCII 33 through ASCII 90).
ASCII 32 (space) was formed when the
blank me was created. You can form
each large character exactly as shown in
Fig. I, or modify the Fig. I ROM set to
your own desires. As you build your
ROM me, you can periodically check its
contents using task 2 (write to screen).•

Jim Barbarello lives at RD #1 Box
241H, Tennent Road, Englishtown, NJ
07726. He enjoys woodworking, music,
and computing.



PAN I K
(BY WILLIAM DEMAS)

• MACHINE LANGUAGE • ARCADE STYLE GAME
• JOY STICK COMPATIBLE • SOUND
• SUPER ENHANCED DISK VERSION. 10 HIGH SCORE SAVE

• HIGH RESOLUTION GRAPHICS

All Sound effects including voice are output through cassette aux plug.

The arcade game of the century. It has a little of all arcade games built in but it is its
own original game. If you like arcade games with a lot of action and excitement. this
one is a must.

..... See LI$I of Advertisers on Page 563

(SEE YOUR LOCAL DEALER) _36

•• OR ORDER FROM ••

FANTASTIC SOFTWARE
P.O. Box 27734

Las Vegas, Nevada 89126
(702) 362-1457

MASTER CHARGE VISA

PRiCE··.. 16K TAPE ($19.95)
32K DISK ($24.95)

MODEL I & III

TAPE VERSION WILL NOT TRANSFER TO DISK
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Introducing the most logical place to store
Elephant Memory Systems@> (or lesser brands
of disks}. The Trunk.

With its alphabetized library index, you can
me or retrieve up to 60 disks, instantly.

The Trunk is made of durable molded
plastic with a hinged, one-piece lid, to keep
disks safe from dust, dirt, and other detriments
which disks despise.

And, it's ponable. Because the lid doubles
as a carrying handle so your Elephant Memory
Systems@> dlsks can go anywhere you do.

There's a model for 51/4" and 8" floppies, as
well as a cassette-and-game me and a special
Atari@> version.

So if you're looking for the best disk storage
system on the market ...

The Trunk is an open-and-shut case.

THE TRUNK. ENDORSED BY ELEPHANTS.
Elephant Memory Systems* Disks

Ajulliine ofcop-qualityfloppies, in VirtUally every 5W' and 8" modelJor compatibility wieh VirtUally every compueer an ehe markee.
Guaranteed co meet or exceed every industry standard. certified )()()f, error-jree and problem-jree. and to maintain its qualityfor at least

12 millian passes (or aver a life-time ofheavy-duty use)

Markeeed exclusively by Leading Edge Produces, Inc.. 225 Tumpike Screee. Cancan. Massachuseccs 02021.
Call· calljree 1-800-343-6833; or in Massachuseccs call collecc (6171828-8150. Telex 951-824. .- 472



READER SERVICE
Please help us to bring you a better magazine
by answering these questions.

This card valid until January 31, 1983

A WllatlYIlf: 01 TRS·eo do yo,,", OiNO"
1 Moael I level I 4 Moael III Level I 6 Color
2 Model I Level II 5 Mooel III level II 7 Pockel
3 Moaelll

B On a scale or llhwe m,eresll 105(9'031 ,merest). please rale your Intotcst ,n tha 'allow.
lng types olllrl,etes

1. Producl .O ..U,l ....S 4 InterVIews wIth rnouslly leadels
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3 ConSltl,lctlon DrOJccts 6 Graph";S tutorIals
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BUSINESS

Investment Advisor
by Charles Perelman

CORPORATE JET

SHOPPING CENTER

Purchase Cash Net Cash Tax Gain Tax Net Cash
Year Installments Flow Required Or Loss Benefit Flow

50117o rate
0 11700 11700 (11700)
1 17200 175 17025 (29991) 14996 (2029)
2 16575 250 16325 (43021) 21511 5186
3 15600 250 15350 (41453) 20727 5377
4 14975 250 14725 (39059) 19530 4805
5 13700 375 13325 (37491) 18746 5421
6 375 (375) (34290) 17145 17520

Sale 89750 (ll9750) 225305 (45061) 44689
20070 capital gain rate

Internal Rate of Return = 44.38010

Figure J

Purchase Cash Net Cash Tax Gain Tax Net Cash
Year Installments Flow Required Or Loss Benefit Flow

550]'0 rate

0 9150 9150 (9150)
1 30230 59 30171 (27476) 15112 (15059)
2 23500 55 23445 (64833) 35658 12213
3 20290 55 20235 (44026) 24214 3979
4 19120 55 19065 (38437) 21140 2075
5 55 (55) (35578) 19568 19623
6 55 (55) (13346) 7340 7395

Sale BOl50 (BOI50) 80150 (44083) 36067
55070 ordinary income rate

Internal Rate of Return = 35.35010

Figure 2
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When you need to analyze or arrange
a financial transaction, IRR (Internal
Rate of Return) will help you compare
alternative opportunities and financing
terms. IRR is the net interest rate you
will receive on your invested dollars
during the investment period.

Banks and olher financial institutions
have used IRR to determine yields, gen
erally withoUl considering lax effects.
IRR computes the yield to maturity on

D etermine the profit
margin of an invest

ment by computing its in
ternal rate of return.

bonds or mortgages purchased at either
a premium or discount rate. Allowances
for income taxes must be made before
determining the net cash flow for IRR.

Although IRR is primarily applicable
to real-estate transactions, it can be used
to evaluate any type of investment.
Most lax shelters either require that you
make a certain number of payments in
to them, or they payout several years
after the initial investment (often in in
stallments), or both. Syndicated real
estate, oil, and gas and leasing partner
ships emphasize tax benefits, and they
generally furnish all the data required
for IRR computations.

Using the Program

Two types of IRR computations are
provided. After entering the cash flows,
you can choose your required or mini
mum IRR, and the program will calcu
late the present value of the investment
at this interest rate. If the IRR value is
below the asking price, you can turn
down the deal or renegotiate the price to
obtain the desired yield. Alternatively,
for a given price and terms, you can de
termine the IRR for cash flows to be
received.

If you are contemplating lhe pur
chase of two assets with widely varying
terms, the program enables you to com
pare them on the basis of the effective
compounded interest earned on your
funds. You need to figure the cash re
quirements and positive cash flow for
each year you will hold the investment.

Figure I is a worksheet for a shop
ping center syndication and Fig. 2 is for
a corporate jet-aircraft lease deal. The
right column gives you the figures for
the IRR program. These are actual tax

The Key Box

Model II or 16
64K
Disk Basic
TRSDOS 1.2 or 2.0, disk drive



shelters merchandised in 1981.
Tax losses result from a combination

of interest paid and depreciation. Cash
flows from tax benefits are computed
by multiplying gain or loss by your as
sumed top tax bracket. Fifty percent
was used for the real-estate deal and 55
percent for the airplane (based on com
bined federal and state rate). In the year
of sale, tax must be paid on the gain.
The maximum long-term capital gains
rate of 20 percent applies to the real es
tate, but depreciation on the jet will be
"recaptured," so that gain is taxable at
ordinary rates.

In both cases, cash paid out to you
during the life of the investment is nom
inal. Sales price is assumed to be suffi
cient to return the principal cash

invested. Even so, a high rate of return
results from "tax leverage." This is an
after-tax rate.

The program lets you change the ini
tial cost, sales price. or flow for any
year without re-entering the other data.
This permits you to explore creative fi
nancing terms and assumptions about
the state of the market when you dis
pose of the asset. You can study their
effects on the yield of a down payment
split over several years, greater purchase
price in exchange for a longer due date
on junior financing, lower down pay
ment or lower annual payments with
greater balloon, and any other vari
ations.

In Fig. 3, calculations are made for
three possible sales prices. Amounts

wabasH
When it comes to

Aexible Disks, nobody
does it better than

Wabash.

MasterCard. Visa Accepted.
Call Free: (800) 235-4137

APARTMENT BUILDING

PROGRAMMABLE

COLOR COHPUTER

MAPLE LEAF SYSTEMS
P.O.BOX 2180, STATION ·C·, Downaview
Ontario, CANADA M2N 2SD ....92

AT LAST - the COLOR COMPUTER's
audio capabilities even SURPASS its
great graPhics! If you can program In
BI'\SIC-plug in the PSM cartridge
and atart to create life-like explosions,
engines,animals,wind,water and other
sounds limited only by your imagination.
Complex sound effects are continuously
maintained independently of your
program. The PSM Is a power_packed
hardware/software combination and 100%
compatible with ALL modela of the
Color Computer.

~.~.~ ..:!-..~~~~I.~~.-: ..i.~!5_t.~~_C?!!~.~~.:..~.~.~~D5
Available from:

MODULESOUND

Purchase Cash Net Cash Tax Gain Tax Net Cash
Year Installmems Flow Required Or Loss Benefit Flow

55010 rate
0 350000 (350000)
I 8223 (8223) (84322) 46377 54600
2 9010 (9010) (67180) 36949 45959
3 14505 (14505) (53295) 29312 43817
4 20380 (20380) (38990) 21445 41825
5 26665 (26665) (24230) lJJ27 39992

Cash to loan sale: 25070 capital gains tax

A. 7f11o/yr. appreciation (68%91) 686491 (171623) 518068
B. 301o/yr. appreciation (470166) 466%6 (116742) 353424
C. ..().. appreciation (311200) 368000 (92000) 219200

Internal Rate of Return:
A_ IRR = 19.77070
B. IRR = 13.32%
C. IRR = 6.480]0

figure J

Prvgnun Lisling

100 REM ***********************
110 REM INVESTMENT ADVISOR
120 REM BY CHARLES R. PERELMAN, 1982
130 REM 9777 WILSHIRE, BEVERLY HILLS, CA.
140 REM PRESENT VALUE COMPARISON OF INVESTMENTS
150 REM INTERNAL RATE OF RETURN
200 REM ***********************
210 DIM F(20) ,PV(20)
220 Dl$="$$f,fll,ltl."":R$="t"I.I'%":E$="-.1234567890"
250 CLS:PHINTTAB(20) "INVESTMENT ADVISOR":PRINT:PRINT"DO YOU WANT

INSTRUCTIONS? (Y OR N)";
260 Y$=INKEYS
270 Z$=INKEY$:IF Z$="" THEN 270
280 IF Z$<>"yN AND Z$<>"y"AND ZS<>"N" AND Z$<>"n" THEN 270
290 IF Z$="Y" OR ZS="y" THEN GOSUB 6020
300 REM ************************
310 REM MAIN MENU
320 CLS:PRINTTAB(20) "INVESTMENT ADVISOR":PRINT
330 PRINT: PRINT: PRINT"f>IAIN MENU:": PRINT" 1. ENTER ITENS": PRIN'4'"

2. REVIEW OR CHANGE ENTRIES":PRINT" 3. COMPUTE PRESENT VALUE"
:PRINT" 4. COMPUTE INTERNAL RATE OF RETURN":PRINT" 5. EXIT FR
OM PROGRAM":PRINT:PRINT" PRESS NUMBER FOR CHOICE";

CLINICAL
LABORATORY SOFTWARE

N

DOWNEAST
w---~IL----E

DIGITAL

5

lAbManager QUALITY CONTROL
lAbManager WORKLOAD and FINANCE

lAbManager TEST PRICING

TRS-80 Model I or III
Call or write for hrochures.

DOWNEAST DIGITAL
p_ O. Box 286 • Solon, Maine 04979

(207) 643-2437
Versions for other computers

under development.
.... 167

TRS·80 is " r"giSIl'r..d lrad.. m",1< of Tand~' Corpordli"n
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Li~11n~ continued

340 Y$=INKEY$
3513 Z$=INKEY$:IF Z$="" THEN 350
3613 IF VAL(Z$)<1 OR VAL{Z$}>5 THEN L=910:A=1:GOSUB 712e:GOTO 3413
373 ON VAL(Z$) GOSUB 113213,213213,30213,4323,513213
3811 GOTO 3213
11333 REM ********************
113113 REM ITEM ENTRY ROUTINE
113213 CLS:T=3:C=3:Sp=e:FOR x=l TO N:F(X)=e:NEXT:PRINT"ENTER COST
OF ASSET "; :L=21:PF=1:GOSUB 752e:C=VAL(Zl$) :PF=3
13313 IF c=e THEN A=S:GOSUB 712e:GOTO 1020
1340 LINEINPUT"ENTER NUMBER OF YEARS, MAXIMUM OF 213: U;N$:N=VAL
IN$} ,L'.
leS3 FOR Y=l TO LEN(N$) :Z=ASC(MID$(N$,Y,l)} :IF Z<48 OR Z>S7 THEN

PRINT@1l9,SPACE$(41};:A=2:L=83:GOSUB 7123:N=3:N$="":GOTO 113413 E
LSE NEXT Y
1360 IF N<l OR N>20 THEN PRINT@119,SPACE$(41};:A=2:L=83:GOSUB 71
2e:N=3:GOT01043
11373 PRINT:PRINT:FOR x=l TO N:PRINT X;" ENTER ANNUAL CASH FLOW
";:L=(X*80}+268:GOSUB 7S2e:F(X)=VAL(Zl$) :NEXT
113813 PRINT"ENTER NET SALES PROCEEDS AT END OF LAST PERIOD ";:PF
=1:L=(X*80}+288:GOSUB 7S2e:SP=VAL(Zl$} :PF=3
13913 RETURN
2131313 REM *******************
213113 REM REVIEW AND CHANGE
21320 IF C=3 THEN A=S:GOSUB 712e:RETURN
23313 CLS:PHINT"COST OF ASSET ";:PRINTUSING Dl$;C
2343 FOR X=1 TO N:PRINT X;" CASH FLOW FOR PERIOD "; :PRINTUSING
Dl$;F(X) :NEXT

2eSe PRINT"SALES PROCEEDS AT END OF LAST PERIOD "; :PRINTUSING D
1$;SP
21363 PRINT@1760,"ENTER NUMBER TO CHANGE, C FOR COST, S FOR SALES

PRICE, 0 FOR NONE. ";CHR$(8)+CHR$(8);:LINEINPUT Z$
213713 IF 2$="3" THEN RETURN
213813 IF 2$="C" OR Z$="c" THEN PF=1:L=15:PRINT@L,SPACE$(15) ;STRIN
G$(lS,8); :GOSUB 7520:C=VAL(Zl$) :PF=e:GOTO 21363
20913 IF Z$="S" OR 2$="5" THEN PF=l:L={ (N+l) *813+39) :PRINT@L,SPACE
$ (is) ; STRING$ (15,8) ; : GOSUB 75213: SP=VAL (Zl $) : PF=e: GOTO 23613

Li.<I;n" contima'.'

were adapted from an actual apartment
project. Commissions and costs of sale
are estimated at six percent of the sale
price. Total cost is $1,000,000 with
$350,000 down. Depreciation is com
puted under the new ACRS rules. Com
parison for a range of sales prices can be
made rapidly with the facilities of the
program.

In evaluating real estate, you can
compare the results of possible changes
in cash flow upon your ultimate return
within the range you would anticipate
on a worst-case or best-case basis. This
is called sensitivity analysis. This kind
of calculation is often revealing and can
either warn you that the deal is on "thin
ice" or else spot a bonanza where you
have figured out a way to increase in
come levels and cash flows.

Perform the following steps:
• Complete your cash-flow worksheet
for a property using the current income
level with future adjustments for infla
tion and other pertinent factors.
• Determine the range within which
you think income might vary, adjusting
annual cash flow accordingly.
• Make a separate worksheet for the
lop and bottom of the range.
• Run the IRR program for all three

BULLETIN BOARD SYSTEM

This package contains all the
software necessary to setup and
operate a Bulletin Board System
(88S). The system will auto
matically answer phone calls,
print a welcome message, ask for
the callers name and location, and
prints bulletins or advertise
ments. The system then allows the
caller to leave messages for other
calLers, and read or delete
messages addressed to them. The
system supports downloading of
program and text files, and has a
chat mode to allow the caller to
type directly to the System
Operator (SYSOP).

CO-DIR
CURSOR ORIENTED DIRECTORY

YOUR DOS CON'fROLS YOUR FILES,
LE'f CO-DIR CONTROL YOUR ooS!

FLAMINGO WAY

NO. PALM BEACH, Fl 33408

(305) 845-4606 (305)

CO-DIR 2.0 is a utility that
allows file manipulation and DOS
command execution from a directory
display with only one or two key
strokes. You can scroll through
the dir~ctory with the arrow keys
like a word processor. CO-OrR 2.0
is not a program you will use only
once, since any DOS command can be
entered faster and easier using
CO-DrR. Dos commands available
from CO-DIR include Execute
program, Copy, Chain/Do,
Directory, Free, Kill, List, Load,
Print and Rename.

734

ULTRA TERM
COMMUNICAliONS SYSTEM

UNITED SOFTWARE ASSOCIATES

~
'9'.~1965-]490

& .

INFOEX-80

unique split screen feature allow'
simultaneous two way communicatio
eliminating the confusion caused
by incoming text mixing with what
yO'J are typing.

Exclusive direct to disk file
transfer capability permits full
control from the transmitting
com9uter, so no one is required
at the receiving computer.

Supports auto dial modems with an
easy to use telephone directory.

Ultra Term includes both a full fea
tured intelligent terminal program,
and a self relocating host program,
at prices one half to one third of
the competitors'.

24 HOUR BBS ON LINE AT 305-965-1044 ... 332

DEALER INQUIRIES INVITED - ACCEPTING SOfTWARE FOR REVIEW

Requires Modell or 3 with 16K, one
disk drive, RS-232 port, and modem.

Regu lar price: $79.95
USA Special price: 559.95

CO-OJR requires Newdos-80 or
DOSPLUS with Cat command.
(Specify DOS and Model)

Regular price: $49.95
USA special price: 539.95

Requires TRS-BO Model 3 (or Model
1 with a double density adapter),
two disk drives, 32K RAM, an
RS~232 interface, and any auto
ans'....er modem.

Regular price: $149.95
USA special price: $99.95

566 • 80 Micro, Anniversary 1983



computations. You might be surprised
at the difference two or three percent in
gross income will make in your effective
return.

IRR is also used to determine the best
time to sell a property. The interplay
among annual tax benefits (which de
crease as depreciation is used up and the·
principal portion of loan payments
grows larger), possible yearly increases
in value of the asset, and the tax you will
have to pay to realize the sales price
(which depends upon whether the gain
qualifies for long term capital treat
ment) is taken into account when you
determine the net cash flow after taxes
and measure the success of your invest
ment with IRR.

Program Structure

Investment Advisor can be converted
for use on Model I or Model III with
changes in the Print statements.
SPACE$ on the Model II prints a series
of blanks and can be replaced by
STRING$. By dimensioning the pro
gram for 20 periods, all inputs fit on the
Modeill screen and permit review of all
data when making changes for subse
quent runs.

You can use the same data to deter-

LI:~linl? conli"ued

2100 IF VAL(Z$»=l AND VAL(Z$) <=N THEN X=VAL(Z$) :L=«X*80)+27):P
RINT@L,SPACE$(15)iSTRING$(15,8)i:GOSUB 7520:F(X) =VAL(Zl$) :GOTO 2
060
2110 A=7:GOSUB 7120:GOTO 2060
3000 REM ******************
3010 REM PRESENT VALUE PROGRAM
3020 CLS:PRINT"ENTER REQUIRED INTEREST RATE WITHOUT PERCENT SIGN
, E.G.":LINEINPUT"FOR SIX AND ONE HALF PERCENT ENTER 6.5 ";Z$
3030 IF VAL(Z$) <=0 THEN A=4:GOSUB 7120:GOTO 3020 ELSE I1=VAL(Z$)
/100
3040 F(N)=F(N)+SP:FOR x=l TO N:PV(X)=F(X)/(1+I1) ~X) :T=T+PV(X):N
EXT:F(N)=F(N)-SP
3050 IF T=O THEN A=5:GOSUB 7120:RETURN
3060 CLS:PRINT"AT INTEREST RATE OF "iUSING R$iIl*100:PRINT"PRESE
NT VALUE OF CASH FLOWS IS"i:PRINTUSING D1$;T:PRINT
3070 T=O:LINEINPUT"PRESS ENTER TO CONTINE";Z$:RETURN
4000 REM ********************
4010 REM INTERNAL RATE OF RETURN
4020 CLS:PRINT"COHPUTING INTERNAL RATE OF RETURN":Il=.4:I2=0:I3=
2:F{N)=F(N)+SP
4025 IF Il <.01 THEN PRINT: PRINT" SORRY, IRR IS LESS THAN 1%. BAD

INVESTMENT OR ERROR?":PRINT"PLEASE START AGAIN":GOTO 4090
4030 FOR X=l TO N:PV(X}=F(X)/«(1+I1) ~X) :T=T+PV(X) :NEXT
4040 IF T=0 THEN A=5:GOSUB 7120:RETURN
4050 IF Atl~(C-T}<C*.001 THEN 4080
4060 IF C>T THEN 13=11 ELSE 12=11
4070 Il=\I3+I2)/2:T=0:GOTO 4025
4080 PRINT:PRINT"INTERNl\.L RATE OF RETURN = ";:PRINTUSING R$;Il*l
00
40913 F(N}=F(N}-SP:T=0:PRINT:LINEINPUT"pRESS ENTER TO CONTINUE"iZ
$:RETURN
5000 REM *******************
5010 REM END PROGRAM
5020 A=6:PRINT CHR$(31) ;CHR$(26) i:GOSUB 7120:PRINT CHR$(25} iCHR$
(30),8NO
6000 REM *******************
6010 REM INSTRUCTIONS

COpy MODEL III, SCRIPSIT jVISICALC®

Only $20
Works with all model III Visicalc/Scripsit and allows unlimited backups of master disks. Works
even if you're already backed up twice. Simple, 17 line program.

And look at these other outstanding valuesI

APPARATS
NEWDOS/80@ .2.0

$129.95
Convert Model [Scripsit and Visicalc to
Model II!. plus: Renumber program lines
-move program hnes - move blocks of pro
gram lines· duplicate program lines - selec
tive variable clearing - program single step
ping - memory sort multi-dimensioned ar
rays· swap variables - read and write to
model r disks· reference keywords - spool
printing change disk speeds disable
BREAK and CLEAR· Much. much mOTe!

FREE "Layman's Guide to
Newdos 80" included with this
purchase.

Use VISA· Mastercard - Money Orders 
Allow 2 weeks for personal checks.

Kansas resirlents add 3.5% sales tax

""See Lisl 01 Advertisers on Page 563

HAYES SMARTMODEM~•.
$249.95

Talk with other computers over regular
telephone lines. SMARTMODEM can auto
dial - auto answer - repeat - allow for audio
monitoring - programmable - is FCC ap
proved direct-connect· full or half duplex
capability, 0-300 baud - RS-232C interface
- seven status LED's

VERBATIM@
DATALIFE DISKETTES

5" diskettes come in a reusable plastic
storage box

CALL TOLL FREE!
1 - 800 - 835-0071

IN KANSAS:
316 - 665·3611

ST80 1II~.. $129.95
Smart terminal communications package
Allows file uploading/downloading.
Emulates many different terminals. Total
operator control (Written by Lance
Micklus.)

FREE
Catalog price list

of all Sales Data Direct-Order merchan.
dise available upon request. Super prices

Rapid delivery. Quality products

AI...E:&
:A..TA.I:N"C. .--'42

526 E. 4th Hutchinson. Kansas 67501
316/665-3611

Dealer Inquiries Invited.
Phone or write Sales Data. Inc
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U~·tinfl. cuntinued

613213 CLS:PRINTTAB(213) "INVESTMENT ADVISOR":PRINT
613313 PRINT" THE PRESENT VALUE PROGRAM WILL COMPUTE THE VALUE 0
F ALL OF CASH FLm'i'S YOU":PRINT"WILL RECEIVE FROM AN INVESTHENT A
T THE INTEREST RATE OF YOUR CHOICE. THIS IS":PRINT"THE VALUE TO

YOU NOW OF THIS INVESTMENT."
60413 PRIN~" THE INTERNAL RATE OF RETURN PROGRAM COMPARES ALL 0
F THE CASH FLOWS TO THE":PRINT"AMOUNT OF YOUR INITIAL INVESTMENT

AND GIVES YOU THE COMPOUND RATE YOUR":PRINT"INVESTMENT EARNS OV
ER ALL THE PERIODS."
613513 PRINT" ENTER NUMBERS WITHOUT DOLLAR SIGN OR COMMAS. ENTE
R NEGJ\TIVE CASH FLOWS":PRINT"OR PAYMENTS REQUIRED WITH A MINUS S
IGN.":PRINT:LINEINPUT"PRESS ENTER TO CONTINUE";Z$:RETURN
71300 REM **********************
7010 REM SUBROUTINES
7100 *************************
7110 REM FLASHING MESSAG~S

7120 M${l)="FROM 1 TO 5 ONLY PLEASE":M${2)="MUST BE BETWEEN 1 AN
D 20":M${J)="REENTER---EXCEEDS LIMIT":M$(4)="MUST BE POSITIVE NU
MBER":M${~)="DATA NEEDED":M$(6)="BYE NOW!!":M$(7)="INCORRECT ENT
RY"
7130 FOR W=l TO 2:PRINT@45,"*** "+M${A)+" ***":FOR Y=1 TO 500:NE
XT:~KINT@45,SPACE$(35):FOR Y=1 TO 300:NEXT:NEXT W:PRINT@L,"";:RE
TURN
7200 REM *********************
7500 REM ***********************
7~10 REM ENTRY ROUTINE
7520 Y$=INKEY$:ZI$=""
7530 Z$=INKEY$:IF Z$="" THEN 7530
7540 IF ASC(Z$)=8 AND LEN(Z!$»0 THEN PRINT CHR$(8) ;:Z1$=LEFT$(Z
1$,LEN(Z1$)-1) : GOTO 7530
7550 IF ABS(VAL(Z1$»)>9999999.99 THEN A=3:GOSUB 7120:PRINT@L,SPA
CE$ (10) ; STRING$ (10,8) ; : ZI$="": GOrrO 7520
7560 IF PF=1 AND Z$="-" THEN A=4:GOSUB 7120:Z1$="":GOTO 7520
7570 IF ASC(Z$)=13 THEN PRINT STRING$(LEN(Z1$) ,8) ;:PRINTUSINGDl$
;VAL(Z1$) :RETURN
75813 IF INSTR(E$,Z$)=0 OR LEN(Z1$»O AND Z$="_" THEN Z$="":GOTO
7 530
7590 Z1$=Zl$+Z$:PRINT Z$;:GOTO 7530

mine present value of cash flows or
IRR. An assumed cost for the invest
ment must be entered. Extensive error
trapping is provided. Only positive in
puts are accepted for cost and sales
price.

The IRR calculation beginning at line
4010 uses a trial-and-error repetitive
loop to zero in on the actual rate of
return. CHR$(31) changes to 40 char
acters per line and CHR$(26) to reverse
video. CHR$(25) and CHR$(30) return
to normal video and size after the
program·ending message.

Variable L is used for cursor posi
tioning after error messages. The
lNKEY$ entry module at 7510 can be
used in any program requiring
numerical entries. When PF = 1, a
minus sign will not be accepted.

Financial return is only one of the
measures for sophisticated investing,
but it must be evaluated. Use it to help
you make intelligent decisions for a suc
cessful economic future .•

Charles R. Perelman is an attorney,
CPA and certified tax specialist in
California. He lives at 9777 Wilshire
Blvd., Suite 700, Beverly Hills, CA
90212.

Extended BASIC TRS-80 Color Computer

I

Ah, CHROMASETTE MagaZine, the toast of the holiday
season. and any season! A subscription to CHROMASETTE
MagaZine consists of 6 to 8 premium programs ON CASSETIE.
delivered by First Class Mail to you and your computer every month!
Tutorials. utilities. games, and practical programs to usher in a great
new computing yearl

So. celebrate and get a subscription to CHROMASETTE
Magazine! Or just take a little Sip and try a back issue

The Bottom Line:

The Champagne of Software
For a Beer BUdget!

Over 75 quality programs a year \'
for under 75¢ each!

1year (12 Issues)
6 months 16 Issues)
Single Copies

54500
525.00
S 5.00

Calif re~ld("nrs ,ldd 6% (0 Single COPiI"S
North Aowr,c,l _ Filsi Oas., pO'>lage IllClucleLi
OverscCiS - add 510 to subscriptions and 51 to Single copies
Serfr AO rate MasterCard/Visa

The Fine Print:
AIII$sues from July 1981 .w"'II,,!)le - ,,~k for 11$1 Progrdm~ alt' for llit' Ext/ended BASIC model and occasionally for disks

~ Magazine PO Box 1087 Santa Barbara, CA 93102 (805) 963"9~ 'c -(d~~=.-~-?
.... 103

568 • 80 Micro, Anniversary 1983



TRS-SO
Model IIIAnd In This Corner,

Another Champion _

(LOAD'S DISK VERSIONI

TRS-SO
Modell

I====-=~yj§~
Hi=,.---L~-i-------

Get 12 tapes OR disks a year containing over 75 quality programs - without knocking
out your budgetl

We finally gave in ... After over FOUR years of publishing some of the best (aren't
we pompous), useful and fun programs on tape, we are now offering (LOAD
Magazine on disk, tool

A subsCrIption to (LOAD Magazine (tape or disk) consists of 6 to 8 ready-to-Ioad
programs delivered by First Class Mail every month What a wlnner l

Fight high software prices - Get a subscription to CLOAD Magazine. Or Just
throw a Single punch and try a back Issue.

------------------------------------------------
The Bottom Line:

Tape Disk
1 year (12 Issues) \5000 \9500
6 months (6 Issues) \3000 \5500
Single Copies

Bdck Issues \ 600 \1100
Good Games # 1 \1200 \2300
Adventures # 1 \1300 \2400

-- - .-: .: 5 5:- -:! :
:.: : :.-JI :
___ a __

MAGAZINE
INC.

1805/962-6271

P.O 80x 1448
Santa 8arbara. CA

93102

MasterCard/Visa

CiMornl(l residents add 6% to s'nsle COpies
North AmeriCa - first Class o()Slilge Included
OverSE'dS - add $ 10 to $UbsUiptlOrts and $ I to ':>Ingle COOle<, Sent AO rate

The Fine Print:
All ISSUes from Oct 78 ilvaililble on tape Issues from Oct 82 Jvailable on disk, JI<;Q, Ask fOf list (24 Level I issues also available)

.... 102
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ff\cD! PRODUCTS Co.
Poor Man's

Floppy
HIGH SPEED CASSETTE SYSTEM

• SUPERB DOCUMENTATION
The TC-8C and the JBUG Monitor come with
complete and extensive user manuals
(JPC's documentation is praised almost as
highly as our hardware and software).
Complete command descriptions and
background information are provided.
Examples and sample programs are provided
io help the novice and experienced
individual take full advantage of the TC-8C
and the JBUG Monitor.

• READY TO GO
The TC-8C comes completely assembled
and tested with the CCCOS operating system.
It is backed with a 30 day Money Back

Now for the TRS-80'·Color Computer
• JBUG MONITOR
The JBUG Monitor is a 2K relocatable monitor
program with fantastic features for the Color
Computer user.

• ASSEMBLER
Line assemble any machine language program
directly into memory using standard 6809
assembly language mnemonics.

• DIS-ASSEMBLER
Dis-assemble any memory resident program
(ROM or RAM) directly on the screen.

• MEMORY MODIFY & LIST
Modify memory directly or list memory in both
HEX and ASCII.

• BREAK POINT TRAPS
Set, clear or continue from break points.

• CASSETTE OR EPROM
The TC-8C is not required in order to use the
JBUG Monitor. It is available on cassette
or a 2732 EPROM.

The JPC Products High Speed Cassette System,
in operation for over 4 years, is now available
for all versions of the Radio Shack Coior Computer.
• TC-8C
The TC-8C piugs directly into the expansion
port of your TRS-80 Color Computer. It is fully
compatible with all versions of the Color Computer
from the Standard 4K up to the Extended
32K systems.

• FAST
The TC-8C saves and loads files at more than
twice the speed of the built in Color Computer
system.

• RELIABLE
All of JPC Products high speed cassette systems
have a proven reliability of less than one
error in a million bits.

• TWO DRIVES
The TC-8C fully supports two cassette
drives. Save and load through either drive by
simple software selection. You can use
standard Radio Shack CTR-80A tape recorders
or th.eir equivalent.

• ALL FILE TYPES
The CCCOS operating system allows you to
save, load, verify or run both BASIC and
machine language files. Data files are
also supported.

• MOTOR CONTROL
On board relays are provided for both cassette
ports on the TC-8C.

• SPARE EPROM SOCKET
The TC-8C has a spare EPROM socket on
the board. You can install either 2716 or 2732
EPROM's. This memory space can be used for
any of your application programs or you
could install the optional JPC Products Guarantee and a 90 day FUll Warranty.
monitor program - JBUG.

T<::-8C ,.................. $129.95
JBUG (EPROM) $34.95
JBUG (CASSETTE) $29.95

~RODUCTSCO
Phone (505) 294-4623
12021 Paisano CI. N.E.
Albuquerque, N.M. 87112

..
Terms: Cash, Master Card or Visa

Shipping & Handling $ 3.50 (US)
$5.50 (Canada) $15.00 (Foreign)

Technical Inquiries: Phone 5:00 - 6:00 PM MST
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TUTORIAL

How to Buy a Printer
by Jim Hansen

Photo /. Several poplllar printers-which one is/or you? Top to vot/om, lef! 10 rif!,lu, Ih(~1 ure f!le L/)
son .MX-80; the Okidata Micro/inc 82: fhe IDS 440, the !tlle-Sf/ow-cosl printerj"roll1 IDS, Ille Micro
prism; and finally the full-size Prism 80.

E Pson, IDS, Okidata, NEe-which do you choose?
Jim Hansen is an industry insider who can
give you good advice when printer shopping.

You've paid your dues. With up
wards of $2,CX>O invested, your com
puter system has a reasonable amount
of memory, disks, and a good monitor.
The time has come to select a printer.
The choice can be difficult because
printer manufacturers do not all talk the
same language (from both a technical
and ethical point of view), and prices
range from around $300 to over
$10,000. By selecting the wrong printer
you can make an expensive mistake.

The two major printer technologies
available are impact (where something

strikes the paper to form the character
image) and nonimpact printing where
heat, light, electric current flow, or
other techniques are used to make an
image visible.

Generally, nonimpact printing re
quires the use of special paper. This
paper may be coated with aluminum
(which is burned away to form charac
ters) or a chemical that is activated by
heat or light. Another nonimpact print
ing technology involves squirting ink di
rectly onto paper. The ink is deflected
electrostatically much like the electron

beam of a tv picture tube to write the
character, or squirted from nozzles to
make dot-matrix-like characters. This
technology is currently out of the price
range of most home computerists.

Nonimpact printing is usually in dot
matrix form, characters formed by a
series of dots much like a baseball score
board. Paper for these printers is avail
able from a limited number of outlets or
mail order, and is relatively expensive, I
don't like the feel of any of these pa
pers. They tend to curl and never lie
flat. Since they come only in rolls, you
have to carefully trim the stuff if you
want an 8Y2-by-ll sheet. They are typi
cally thin, and therefore fragile. The
images formed by this technology often
have low contrast (they aren't very
dark) but they usually copy well. Ther
mal papers (such as used by Texas In
struments and Computer Devices Inc.
portable terminals) fade if left in
the sun.

The real advantage of nonimpact
printing is that it is quiet. I once built an
interface for a Casio ink-jet printer. The
most noise I heard from the mechanism
was the sound of the paper sliding down
the back of it during line feeds.

Impact Printers

Impact printing includes all the com
mon dot-matrix, daisy-wheel, and line
printers found in computer centers to
day. The two divisions within this tech
nology are dot-matrix and fully formed
character printers. Fully formed charac
ter printers use a type pallet much like a
typewriter to make the characters. The
daisy-wheel and selectric-like (ball)
printers fall into this category.

Line printers found in large computer
installations have drums, chains, or
bands that carry the typeface pallets.
Some popular terminals also use this
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technique. The General Electric Ter
minet series is one example. Line print
ers are usually designed for speed rather
than quality. The daisy-wheel and ball
printers are designed to produce quality
print.

Selectric-based printers use a varia
tion of the IBM Selectric typewriter
mechanism (usually called a Selectric
110 model) and can print around 10 to
15 characters per second. Output from
a well adjusted Selectric printer is un
matched in quality. Prices for such a
printer on the used market are also very
attractive. These printers are old (but
fully repairable by typewriter stores),
slow, and above all, not reliable. (The
type-ball positioning bands will not take
sustained high-speed output and go out
of adjustment or break.) Selectric-type
printing terminals are good enough to
make offset masters for printing, offer
a wide range of typefaces, and provide
you with a good typewriter when your
computer isn't using it.

Most daisy-wheel printers are from
Diablo, the company that made this
printing technique practical; Qume, a
company formed by former employees
of Diablo; and NEC, a Japanese com
pany. (The NEC printer uses a "type
basket" instead of a daisy wheel, but
otherwise the printer is about the same.)
Radio Shack also sells an imported
daisy-wheel printer similar in construc
tion to the Diablo-type printer.

The printing element of daisy-wheel
printers is a spoked wheel with a type
pallet molded on the tip of each spoke.
The selected character is spun into posi
tion where a hammer strikes it. Until
recently (the last couple years or so) the
daisy-wheel printer was the only printer
offering dot-addressable graphics and
proportional spacing. The speed of
these printers is typically 30 to 60 char
acters per second. While not high-speed
printers, they produce typewriter-quali
ty printing and take any kind of paper
you can put into a typewriter. The im
ages printed are usually not as clean or
dense as those of a Selectric printer, but
the mechanism is much more reliable
and at least twice as fast.

The dot-matrix printer was originally
designed to print lottery and racing
tickets back in the early 1960s. These
designs were meant to be used in very
light duty, low-speed applications.
Gradually, print-head improvements
provided faster needle operation and
longer lasting heads. The microproces
sor came along in the late 1970$, and
soon there was a huge demand for low
cost printers for low-cost microcomput
ers. Without the microcomputer, the

demand for printers of this type would
not support the present market, and
without the microprocessor, loday's
dot-matrix printers could not be made,
an interesting case of symbiosis.

The dot-matrix printer is the most
widely accepted printer technology on
the market, because it can be mass pro
duced cheaply for low-performance,
basic printing applications, yet with
more sophisticated design can print
much faster, with high quality. Dot
matrix printers still cannot produce
typewriter-quality images, but are doing
an increasingly good job at trying. The
dot-matrix printer can electronically
change character fonts, automatically
justify text, provide intercharacter pro
portional spacing, print in four or more
colors (with overstrike), automatically
feed letterhead paper, and they can do
this fast. Even the slowest popular
models such as the Epson MX-80 or
MX-IOO have throughput rates over 30
characters per second.

What to Ask the Salesman

Since nearly every manufacturer has
a different way of saying the same
thing, and there is a lot of "specsman
ship" involved, talking to a salesman
can be confusing. (Specsmanship is

Pharo 2. The ubiquilous Teletype Model33. Prob
ably thelowesf-cost terminal/printeryou can own.
This printer is a Io-character-per-.'iocond unit, up
percase only. Fealllres include a paper-fape reader,
punch, and keyboard. These printers were de
signed in the 19505 and over a halfmillion ofrhem
were produced. They are available on rhe surplus
market at around $250, al/d will last forever if
properly mail/lained (oiled) and you keep the mice
out oJrhem.

where specifications are written so the
reader thinks things are better than they
are.) Here are a few terms and their
definitions that are bandied about. You
should understand them before you
begin to compare printers.

Cps usually means characters per sec
ond. Advertising might say that a given
printer is an 8O-cps printer. What they
actually mean is that it is possible for
the printer to print something at a rate
of 80 characters per second. This might
be two adjacent periods. In any event,
this specification is meaningless.

The only meaningful speed rating is
throughput. This is the number of char
acters or lines of text that is actually put
down on paper in a given unit of time.
You can measure the throughput of a
given printer with a simple program
that outputs a given number of charac
ters; simply divide the number of char
acters by the time it takes to print them.
This figure varies with the length of the
line and other printer features, but in
most low-cost printers, it is something
around 30 to 40 characters per second.

Near letter quality (nlq), correspon
dence quality, and other such terms are
the way manufacturers say that they
have a print head that provides overlap
ping dots. This closes in the dot pattern
and makes the characters look more ful
ly formed. Some printers overlap dots
only vertically, others both vertically
and horizontally. You will probably
find that those printers with nlq have a
shorter (typically .09 in.) character,
rather than the standard .l-inch-high
matrix character. Unless you prefer
larger characters for easy reading, there
is no reason to choose a printer on this
issue alone.

Lowercase descenders: Are they
above or below the base line? It is
cheaper to build a printer with a seven
needle head than a nine-needle version.
If the print head has only seven needles,
then lowercase characters must be prim
ed entirely above the base line. One of
the most popular terminals I've used is
the Decwriter II from Digital Equip
ment Corporation. It has only seven
needles. The lowercase g, j, p, q, and y
characters are scrunched above the base
line. No legibility problem, but I recom
mend a printer with nine needles if
everything else is equal, or if print quali
ty is important.

Printer buffer: This is the internal
memory capacity of a printer. Cheaper
printers buffer only one line. What this
means is that the printer can gobble up
only one line of text at a time from your
computer, print that line, then gobble
another. In the meantime, you and your
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computer must sit around and wait for
the printer. Larger printer buffers,
some as big as 3,600 bytes (or
characters), allow the printer to con
sume that much text, then free your
computer to do other things while it
prints the buffered information. Special
programs called spoolers do much the
same thing.

Character sets and fonts: A character
set is the list of all printable characters.
Typically, this is all the ASCII charac
ters from CHR$(32)-a space-to
CHR$(l27). A printer that prints all
these characters is called a 128-charac
ler printer. A 64-characler printer is one
that only prints the capital letters A
through Z. If you are interested in a
printer like this, be sure that it can be
set to print the uppercase equivalents of
the lowercase characters. (Sooner or
later you will send lowercase text to it.)
A font is the design of the characters
in a character set. For example, the
two most common typewriter foms are
pica and elite. Spec sheets that do not
mention fonts mean the printer has only
one font.

A printer that can be loaded with a
font from your computer is said to have
"downloadable" fonts. This may seem

like a powerful feature, but a complete
character set is difficult to design. (I
have done it, and it takes several weeks
of fulltime work to just set up the char
acter-set dots on paper.) Download
able-type printers sometimes don't
allow you to replace just a single charac
ter. Further, many printers of this vari
ety don't have the high density, overlap
ping dot fonts of the near letter-quality
printers.

Multispeed printing: Manufacturers
have discovered that by printing fewer
dots and spreading them apart, they can
make a printer with higher throughput.
Since the character-set font has fewer
dots, the quality of it is not as good, and
so these high-speed fonts have a variety
of names. So-called "draft" fonts can
nearly double the throughput of a given
printer.

Proportional spacing is the ability of
a printer to vary the amount of spacing
between characters. Intercharacter pro
portional spacing allows a printer to
print text so that it can be justified; the
right margin of the text can be made
square like the left, without simply dou
bling up on the spaces between words.
Most daisy-wheel printers have this
capability as does the Centronics 739

printer. In these cases, your computer
must maintain a table of character
widths and teU the printer how much to
space each character. Integral Data Sys
tems IDS 460, 560 and the entire Prism
and Microprism line feature automatic
proportional spacing.

Text justification, as mentioned ear
lier, is the squaring off the right margin
of print. If the printer can proportion
ally space characters, then by keeping
track of the amount of print space left
on a line and the length of the following
word to be printed, you can add or
delete space between characters so the
line is completely filled each time. You
naturally do not want to break a word
in the middle, so each line must be ex
amined and the spacing computed be
fore it is sent to the printer. A very few
printers provide automatic text justi
fication. When enabled, text is justified
within the bounds set by the margins.
Margins can be set to any width so that
newspaper-like columns or full-page
lines alike can be automatically filled
with text, without any assistance or text
processing from your computer.

Most dot-matrix printers in the low
price range have a number of miscella
neous print features that add to their
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Hello thayuh. This is Eben Flow, proprietor
of the Fish or Cut Bait Company, buyer and
seller of lobstah bait for 49 years. My hobbies
are collecting linoleum samples, squashing flies
and playing pac-person on my home computer.

But here on Martinicus Rock, off the coast of
Maine, the power can be a tad erratic. So, to
cure the brownout and blackout problems,
and to keep them spikes and surges off my
picture tube, I got me a MAYDAY
Uninterruptible Power Supply from SUN
RESEARCH. Them fellas fixed me up real good
and real light on my pocketbook, too. Got me
a MAYDAY for my mini-caicaputer with a
voltage regulator and everything for only 325
clams. They even included the battery in a nice
waterproof box. Handy out here, you know.
Now, if MAYDAY would only keep them sea
dogs out of my barrel. .

MAYDAY - Protection even you can afford!

versatility. Bolding, available on some,
is simply an automatic overstrike. (The
printer prints a balded line twice.) Dou
ble-width characters are printed by dou
bling up on the horizontal dots, making
characters twice as wide.

Many printers have selectable pitch.
Names for pitch vary. Epson talks
about enlarged or condensed charac
ters, while most American companies
use a character-per-inch (cpi) term.
Standard pitches are 10, 12, and about
16 characters per inch. (The 16-charac
teT-peT-inch pitch is important since it
allows a I32-character line to be printed
in eight inches, and therefore on
8Vz-by-11 pages.)

Underscore capability is difficult for
low-cost printers because a line through
any dot-matrix character just about de
stroys legibility. Dot-matrix printers
have met the challenge three ways. The
first is to ignore the issue and let the user
manually underscore text using a period
or graphics. Second, some printers have
a special font that leaves the bottom
(ninth) dot free. Automatic underscore
simply fires the bottom needle for every
character. The third variation is to pro
vide underscore on the ninth dot and
wipe out the lowercase descenders.

(This makes it difficult to read words
with descenders in them, but does give
something to print on the spec sheet.)

At this writing Centronics and Inte
gral Data Systems are the only com
panies selling a low-cost color printer.
The Centronics 739 printer can be fitted
with an option for a red-black ribbon.
The IDS Prism printers use a four-color
ribbon. Colors can be mixed by over
strike.

Graphics capability is a natural for
dOl-matrix printers. Instead of internal
ly looking up a list of dots to be printed
from the ASCII character code, the on
ly difference in printing graphics is that
the ASCII character code itself is print
ed. Printers differ in the way the charac
ter codes are handled. For instance,
Centronics uses graphics characters on
ly above 32; this allows control codes
such as carriage returns and line feeds to
work normally. IDS uses all ASCII
values from 0-127, using a control
code as an escape from graphics. Epson
requires that the computer tell the
printer how many graphics characters
are coming, then prints all the following
characters as graphics. The character
codes themselves are printed in two
ways. Bit zero of the ASCII code can be

used to print either the top or bottom
needle of the head. Each following bit
of the ASCI I code is used to control the
following needle.

The printer's resolution is about the
only feature mentioned in the graphics
part of a specification sheet. Horizontal
resolution is determined by how fast the
head moves across the paper and how
fast the needles fire. This is typically
over 72 dots per inch, but can vary. Ver
tical resolution is controlled mechani
cally by needle spacing in the head. The
only way this can be changed is to
change the head. Generally, the more
dots per inch, the finer the printed im
age. Most graphics output comes from
screen dumps, and the resolution of
these graphics is limited to that of the
screen, regardless of your primer.

Mathematically, if the vertical and
horizontal resolulions are lhe same, im
ages printed will not be distorted. If a
circle is ploned, then sent to a primer
with 100-by-100-dot-per-inch resolu
tion, the circle prints round. If the
printer had a resolution of 100 by 80,
the circle becomes egg shaped by about
20 percent. If your printer has a resolu
tion near 80 dots per inch, it is state of
the art. If the image distortion due to

SUN RESEARCH, INC.
Box 210
New Durham, NH 03855
603/859-7110
TWX 5102974444 ,285
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nonsymmetrical resoiution is impor
tant, it can be corrected by software.

Your printer's interface is important.
There are two kinds: parallel and serial.
A parallel interface is common among
the cheaper printers because it requires
less electronics and is simpler to control.
Basically, a parallel interface requires a
common ground, a signal for each bit in
the characters to be sent (normally 7), a
strobe (the signal from your computer
that says a character is ready for the
printer to pick up), and a busy or ac
knowledge from the printer that says it
is ready for the next character.

If the printer doesn't want another
character, it signals "busy" or doesn't
acknowledge the last character sent.
Your computer waits to send the fol
lowing character until the busy or
acknowledge is returned, and that is
why it hangs up if your printer if off
line when you try to print to it. The so
called "Centronics" parallel interface
(which, incidentally, has no formal
standard) is the most common parallel
interface, and usually printers and com
puters with this interface work together
without any problems.

Serial interfaces are required if you
want to use your printer with a terminal
connected with timesharing computers.
Many low-cost printers do not offer a
serial interface, or offer it as an extra
cost option. Serial data requires a
ground, a data line from your com
puter, and a signal to tell your computer
when to stop. This may be the Data Ter
minal Ready (DTR) signal that is either
on or off, or an actual ASCII code for
control S (XOFF) or control Q
(XON). The XON-XOFF code is used
when you are connected through tele
phone lines. Dala Terminal Ready
can only be used if your printer is
"hardwired" to your computer.

The problem that printers have with
serial data is that the data can come in
just about anytime. Also, it has to be
serviced within one character time, or the
next character can arrive and be lost. If
you are running serial data at 9,600
baud, for example, the characters have
to be handled in 1/96Oth of a second.

Another problem is that when the
printer wants data to be stopped, there
may be another character already on the
way, or when XON-XOFF is used, 10
or 20 more characters may arrive before
the computer gets around to stopping
them. The management of serial data re
quires processing time from your print
er' plus a buffer area in memory to han
dle the data. Many low-cost printers do
not have the software sophistication or
memory to handle serial data, and so
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the serial option becomes a little box
that lives outside the printer.

I can't think of any reason why one
interface should be preferred over an
other, if you can run serial at 9,6(X)
baud. Serial interfaces might be consid
ered more flexible since you can use
them with a terminal and a computer.
One thing that is not important is the
parallel data-transfer rate. I once found
a Japanese firm extolling the parallel
data rate-how fast characters could be
accepted by the printer. This specifica
tion has no meaning as long as it is
faster than the throughput of the
printer.

Paper-handling ability is an impor
tant aspect of the printer. Until recently
(the last year or so), most printers re
quired perforated continuous stock,
because it is difficult to design a printer
that will take a single sheet of paper or
continuous stock equally well, and
because the print quality of earlier dot
matrix printers was so poor that nobody

"Educate yourself
to be coldly objective about

what you
see, hear, and read. "

wanted to send a letter printed by them.
With the advent of the improved

character sets, all this has changed.
Low-cost printers can now take single
sheet paper, but for the most part,
paper insertion is difficult and you must
carefully align each sheet for left and
right margins as well as for the top edge.
I am not-aware of any low-cost printer
than can take an envelope, but this
problem will probably be solved within
the next two or three years.

The operating costs of a printer are
primarily a function of ribbon cost in
terms of dollars per characters print
able, and the cost of a replacement
head. Ribbon lifetimes can vary, de
pending on how fast they are used (the
ink can dry up over a period of time)
and how fussy you are. Ribbon useful
ness is subjective; a dead ribbon for one
person is only half gone for someone
else. You had better believe that the rib
bon lifetime on a specification sheet
means the end of lifetime to everyone.

Quoted print-head lifetime is a statis
tical matter. Print heads can die in sev
eral ways. The jewel in the nose of
heads (it is a bearing that aligns and
guides the print wires to the paper) can

crack or wear out so the wires are not
held evenly. This results in "wavy"
characters. It can also gum up with ink
and paper lint. This results in a sticky
needle that won't work well when it is
cold. Other electrical or mechanical
faults usually stop operation of a nee
dle. The lifetime of a head is usually
specified in millions of characters.
Cheap, disposable heads last 30 or 40
million characters. Nondisposable
heads can last 200 or 300 million charac
ters. Compare the cost on a character
to-dollar basis to find which is the best
bargain. (The more expensive heads
usually win.)

Off to the Market

Now, how does one go about shop
ping for a printer? Unless you live near
a good-sized town that has several com
puter stores, you are going to have to
trust in the reviews that you have read in
magazines or pick a printer that a friend
has, simply because it is the only one
you have seen work.

First, educate yourself to be coldly
objective about what you see, hear, and
read. Second, slow down and take the
necessary time to find your printer. This
can not only save you money, but also
get the printer that fits all your needs.

Let's practice by picking a printer for
someone that would have a typical
variety of printing needs. Assume that
you are a college student in the junior or
senior year. By this time, a student
would have a variety of text that could
be edited and printed by a small com
puter system.

If this student were involved with
mathematics or statistics, then the com
puter would certainly be an asset to him
in other areas, especially if the printer
could handle graphic output. An eco
nomics major might find one of the
popular spread-sheet programs of use.
These requirements are not too far re
moved from those of a small business
user, except that small businesses would
generally run the same programs every
month, and usage might require a heav
ier-duty printer. Since small businesses
might use the system to run billing or
other higher-volume data through the
printer, throughput is a greater concern.

So let's pick a general-purpose print
er in the low price range. This printer
must print near-letter-quality text, be
cause you will want to print term papers
and the like on it. Since term papers typ
ically use single-sheet paper, it must be
able to print on typewriter paper as
well. The printer should be able to super
and subscript text, as well as underline
and overstrike text for bolding.



Already, the list of specifications has
gotten us into trouble. There are only
one or two printers on the market that
can automatically fill all the above
needs, unless you go shopping for a
word processor that supports your
printer. You might not only have to
look for a printer in your price range,
but will have to select and pay for a
word-processor package as well.

The next step is to get a collection of
magazines together and systematically
compile a list of available printers,
phone numbers, and addresses of each
manufacturer. Call those with 800 num
bers and write (or circle bingo numbers)
all the others that interest you. You may
find that literature reaches you faster if
you write directly rather than using
bingo numbers (reader service cards) of
fered by some magazines.

Check the literature off the list as you
receive it. Don't start your decision
making process until you have all your
data, unless a given printer sells for
more than your budget. Simply mark
your list as "price out of bounds," but
keep track of all printers until you have
made your final decision.

Make a chart with columns for brand
name, model, and each feature that you
want. A student will want proportional
spacing, a near-letter-quality font, sup
er/subscripting, single-sheet paper han
dling, probably graphics, and price.
You might also want some idea of the
throughput of a given printer, but you
will probably have to find this in a re
view since advertising literature normal
ly mentions only the character-per-sec
ond print rate. The last column should
be the retail price. Use this instead of
any mail-order prices you might have
found. (Comparing mail-order prices
may be misleading.)

Ignoring any gloss that you might
find on the brochures, examine the
claimed performance of every printer
and check off the columns for each fea
ture that is important to you found on
the printer. Ignore any features (for
now) that you didn't put on the chart.

After you've entered the entire stack
of printer literature onto your chart, set
aside the literature for the printers that
do not meet your needs, and don't let
them innuence any further product
selection.

Your next step is to read product
reviews for the printers that made the
first cut. Hopefully your library has a
couple computer magazines. If not,
order back issues of 80 Micro and other
magazines that have a cumulative in
dex. From that you can find the issue
that has the review you are looking for.

A book that you may find useful is
called The Index by W. H. Wallace.
(Missouri Indexing Inc., P.O. Box 301,
St. Ann, MO 63074, 314-997-6470).
This book is an index of over 40 maga
zines printed to about mid-summer,
1981, most from the first issue.

The important thing about reading
reviews is to try to get a feel for the au
thor. I don't know how many times I've
read something like, "This is the first
widget I've ever used, and it is the best
one in the world." The best thing you
can do with a review of this caliber is to
trash it. Look for an objective review,
keeping in mind that there is something
wrong with every product, and if the
reviewer doesn't mention something
bad, he hasn't done a good job.

At this time you should also visit
computer stores in your area, and
friends (and strangers) that have print
ers of the type you are considering.
After researching reviews, your list of
possibilities should narrow. Now you

"Don't spend your money
until you understand

what you are buying. "

must assess the product support for the
remaining printers. Where do you get
the printer fixed and how long will it
take? If you call the factory (or import
er), can they give a competent answer to
your questions? Is there any "canned"
software that is necessary for your ap
plication?

Typically, there are three possible
places to get your printer fixed. The
most obvious is to take it to the place
you bought it. Results of this type of
service vary, but if you have purchased
products from a computer store and are
known there, your service is likely to be
much better than if you buy your print
er by mail order. Part of the higher price
of retail sales is for customer support, to
be rendered before and after the sale.
This hand holding, as it is sometimes
called, doesn't come free. Mail-order
houses can laugh at you if you have a
problem.

In any event, check into factory-au
thorized service facilities; how many are
there, where are they located, and so
on. You can find this information in the
literatme you :ilready have. If not, call
the printer company and ask. Don't let
yourself be talked into the idea that the

printer is so reliable it doesn't break.
That is pure balderdash. Ask about
company factory repair, and the usual
turnaround. If you do a thorough job,
you will also call the· factory service
center and ask, "My model XYZ just
broke (nothing happens when I turn it
on, and there is a strange smell inside).
Any guess how long and how much it
will take to get it back?"

Many import products have little or
no service program and rely on random
dealers to fix broken printers. Since the
dealers are very often undersold by
inail-order houses, they are not terribly
interested in fixing the mail-order spe
cials, and so you suffer the results. The
other side of this is that dealers very
often have not been trained by the im
porters and have to rely on manuals not
much different from user manuals sent
with the product. In the search for your
printer, place a heavy value on the
quality of service you can expect when it
breaks.

Not many importers offer help over
the phone; American companies do bet
ter in this respect.

The final consideration in product
support is perennial for both computers
and peripherals. What software is avail
able for the product? Word processors
are important, but many applications
do not need them. Many newer features
such as proportional spacing built into
the printer cannot be used on popular
word processors. Graphics is another
area where existing software is vital.
Most people either could not or will not
develop a graphics handler for their
printer. If graphics is important, and
you want to do more than a simple
screen dump, look for a graphics pack
age to drive the printer before you buy it.

If you have conscientiously followed
the guidelines I have given you, the
printer you buy will suddenly pop out of
the list. I can 'ttell you which one is best.
This decision is one that you must
make. But you can make a wise decision
if you take the time to learn the jargon
around printers and examine everything
you can from advertising, product re
views, trade journals, retail stores, and
friends.

The important thing is not to hurry.
Don't spend your money until you un
derstand what you are buying. And
above all, don't give up and just buy the
printer thai is most widely advertised.
When you do that, the advertisers win,
and you might come in second place.•

Jim Hansen's address is P.O. Box
234, New Boslon, NH 03070.
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TUTORIAL

Suppress Those Demon
Transients

by G. Michael Vose

Photo I. The Gould Standby Power System

Y
our micro needs good, clean electrical power
to run at its best. Here's what you can do
to minimize noise and voltage disturbances.

Like a dark and slimy creature living
in the bowels of a nightmarish fantasy,
there is a demon hiding in the nooks
and crannies of your computer room.
These demons force themselves into
the lifeblood of your computer sys
tem-its electrical power lines-to zap
your data or crash your programs.

These creatures have supercharged
names-spikes, surges, transients,
sags, pulses-and can infect any elec
trical power-transmission grid. They
are impossible to see, difficult to
measure, but fortunately, are easy to
eradicate.

Understanding the dynamics of
power-line disruptions will help you to
cope with these demons in your com
puter room.

Dirty Power

Electrical power can be suspect for a
variety of reasons. Power fluctuations
can be transmitted along utility power
lines, or they can be generated within a
building or room by a number of
sources. The kinds of electrical inter
ference that can affect computer de
vices include:
• Transient voltage above or below
the normal voltage for the system
(called spikes, surges, dips, sags, or
brownouts).
• Noise interference (often called hash
by electrical engineers).

According to studies by the Institute
of Electrical and Electronic Engineers
(IEEE), harmful power line distur
bances occur as frequently as four
times a day on average. Of these distur-
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bances, 88 percent are power spikes
(transients and surges), 11 percent are
brownouts (low voltages), and .5 per
cent are power outages.

The difference between transients
and surges is strictly one of duration
and degree. A transient is a voltage in
crease to 6,000 volts or higher lasting
100 microseconds or less. A surge usu
ally lasts slightly longer but is charac
terized by voltages of 3,000 volts or
less. Voltage surges of 1,000 volts are
common, everyday occurrences in
most industrial and commercial electri
cal environments.

The most common causes of electri
cal interference are voltage imbalances
generated by the operation of electrical
machinery. A refrigerator motor or a
furnace blower motor can cause
voltage spikes and voltage reductions
during operation. Other causes of in
terference include the obvious, like
lightning, and the not so obvious such
as sunspots.

Spikes and Sags

What kind of damage is caused by
increased or decreased voltage? Com
monly, little permanent damage occurs
to a computer as a result of most vol
tage fluctuation. It is possible in the
case of an extraordinary event such as
a lightning strike for sensitive semicon
ductor devices, such as memory chips
and microprocessors, to experience cir
cuit melting, corrosion, arcing (which
will break down insulation), and



Photo 2. J. W. Miller Line Filters

reduced component life. Disk drives
and other mechanical components can
suffer pitting and metal transfer
amongst switch contacts.

The most common effect of voltage
transients on computing devices, how
ever, is alteration of memory. Small
voltage fluctuations can be interpreted
by low-power computer circuitry as
legitimate input signals. Therefore,
random memory errors are often a
direct result of electrical interference.

Semiconductor memory chips con
tain circuitry that comprises hundreds
of individual memory cells. These cells
are composed of field-effect transistors
that act as gates that can either be open
or closed, coupled with capacitors that
store an electrical charge.

During a read/write operation, the
transistor that acts as a gate is opened
and a small electrical charge (for a bi
nary I) or no charge (for a binary 0) is
stored in the accompanying memory
cell capacitor. If the data being written
is subject to a spike or surge during the
read/write operation, a memory ca
pacitor could be set high instead of
low. Since memory pulses are stored si
multaneously one bit per chip over
eight chips in each 16K of memory, an
entire byte of memory could be written
incorrectly. If this happened to be a vi
tal byte, an entire data block would be
rendered unusable.

Equally critical is the effect of over
voltages on disk·drive units. Since the
read/write head in a floppy disk drive
is designed to alter magnetic fields, volt·
age spikes often cause the head to alter
the data on a disk even when the head
is engaged in a read operation. These
alterations will occur randomly. How·
ever, since the disk reads the directory
tracks more than any other track on a
disk, the probability that a random
glitch will alter the directory is high.
When this occurs, the entire disk can
be rendered unusable.

Voltage spikes are most likely to oc·
cur as the result of the switching on or
off of an electric motor. Copy rna·
chines, elevators, air conditioners,
printing presses, furnaces, and so on
all generate voltage spikes. These
spikes occur within the building where
the equipment is located and are trans
mitted to all parts of the building along
its electrical wiring.

Low voltage, commonly called a dip
or sag and resulting in a 5-20 percent
voltage reduction of approximately a
second in duration, often occurs when
there is a sudden call for power by an
electrical device. Low voltages can
cause the picture of a television or vid·

eo monitor to shrink visibly for a brief
moment. Commonly, low-voltage pe
riods are followed immediately by a
high-voltage surge as the system draws
power from the outside to satisfy the
needs of its consuming devices.

Brownouts are long·term voltage reo
ductions, typically of 5-8 percent.
They usually are gradual in nature
and may last from several minutes
to several hours. Brownouts are ini
tiated by the utility supplying the
power, usually due to equipment fail·
ure or excessive demand on the power
grid. Because they occur gradually,
brownouts seldom cause difficulty
in computers since the power trans
former in the computer adjusts the
incoming power to suit the needs
of the system. These transformers are
ideally suited to accommodating
gradual power fluctuations.

Noise Interference

Voltage fluctuations are the more se
rious of the two kinds of electrical in·
terference, but noise interference
comes in a greater variety of forms.
Noise is simply an unwanted electrical
signal and can be as unobtrusive as a
jolt of static electricity. Anyone who
has ever worked in a computer room
without antistatic carpet knows that
static electricity can cause data loss in
computers.

The common forms of noise are:
• Radio frequency interference (RFI)
caused by the reception of electromag
netic signals (radio/tv transmission) by
power lines acting like antennas.
• Electromagnetic interference (EMI)
caused by a fluctuating magnetic field
such as that produced by an operating
electric motor.
• Electromagnetic pulse (EM?) caused

by a collapsing magnetic field such as
lightning. Static electricity is an EMP.

Noise occurs at lower magnitudes
than voltage spikes and is less danger·
ous to equipment. However, it can de
grade performance and cause data loss
in computers, because noise occurs at
extremely high frequencies and high
speeds. The response time for most
power transformers is not sufficient to
trap these high·speed signals.

Noise can be generated by many
common devices: nuorescem lights,
radio and television transmitters, elec
tric typewriters, hand tools, automo·
bile ignition systems, and sunspots.
Computers themselves generate some
RFI and their disk·drive motors and
power supplies generate EM!. Loose
electrical connections and damaged
power cords are other sources of noise.

What Can You Do
About Spikes and oise?

The obvious solution to the problem
of "dirty" power lines is to incorpo
rate into the distribution system some
sort of filter. In much the same way
that an oil fiher extracts impurities
from your car engine's motor oil, a
power·line filter can knock down volt·
age transients and eliminate noise. This
is done using circuitry specially de·
signed to handle the offending voltage
fluctuations.

Power-line fiiters come in a variety
of types, sizes, and voltage configura
tions. The cost spectrum for these de·
vices ranges from $20 to $2,000. Some
power·line filters merely dissipate vol
tage spikes; others offer battery back
up to guard against power sags,
brownouts, and outages, and one sys
tem even prints out a record of every
occurrence of a power·line fluctuation.

80 Micro, Anniversary 1983 • 579



PhOfO 3. The Power Master Line Monirar from SGL Waber Electric

Photo 4. Power lmegrily Corporation's Transient/Surge Suppressor Line
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G. Michael Vose is a technical edi
tor for 80 Micro.

lost inventory file could require dozens
of man hours of labor to rebuild,
which could mean several hundred dol
lars in direct expenditure plus lost sales
or decreased efficiency.

You must also consider the frequen
cy and severity of electrical in
terference in your operating environ
ment. The condition of the electrical
wiring in your building and the number
of electrical devices drawing power
from the system are important factors.
Your power company might be able to
produce statistics on the frequency of
voltage irregularities in their service
area. The electrical specifications of
the power supply in your computer will
reveal the degree of its susceptibility to
electrical interference-the manufac
turer can usually provide this infor
mation.

Finally, you will want to consider
the aesthetics of the variety of units on
the market. Some devices plug directly
into a wall socket and are unobtrusive,
while others feature multiple-socket
design arranged in a so-called "power
strip." Yet others are housed in boxes
of varying size and color that become
part of your computer installation.

Ultimately, you may decide that
your computer functions well enough
in its present environment. The extra
expense of another piece of hardware
may be unnecessary. On the other
hand, if your machine seems possessed
by demons that randomly chew up
data or spit out garbage, you may want
to consider cleaning up your electricity
supply. Sending nasty notes to the
power company is optional..

Picking the Right Filter

The line filter that you choose for
your particular application will depend
on several factors. Principle among
these is the investment you've made in
hardware and software. Second, you
must consider the cost of having your
system crash. In a business setting, a

The response time of power-line fil
ters typically ranges from 5 to 15 nano
seconds (I nanosecond is one billionth
of a second). Noise-reduction fre
quency response is usually in the range
150 KHz to 30 MHz. Some devices are
rated as high as 200 MHz. Unless your
building is near a microwave transmis
sion site such as a tv station or a radar
installation, an upper level of 20 to 30
MHz of protection should be suffi
cient.

Table I shows a representative cross
section of the devices for power-line
filtering currently on the market.

Typically, power-line filters work by
rerouting unwanted voltage through
circuitry equipped with electrical com
ponents called varisters that cause the
excess electrical energy to be given off
as heat. In some cases, part of this ex
cess energy may be diverted to the main
electrical system's grounding loop.

Power-line filters should be installed
between the main source of power and
the device to be protected. Normally
the power-line filter plugs into a wall
receptacle and then your computer
plugs into the filter. Many filters have
an on/off switch so that the entire cir
cuit can be ttuned off when your ma
chinery is not in use.

The principle qualities to look for in
a power-line filter are the overvoltage
handling capacity, the response time,
and the frequency range for noise sup
pression. Usually, a low-cost filter of
fers only minimal protection. In fact,
the lower-priced filters may offer over
voltage protection only with no noise
suppression capability. Furthermore,
only the most expensive filters offer
battery back-up for protection in the
event of brownouts or power outages.

The overvoltage-handJing capacity
of power-line filters ranges from 1,000
volts to 12,000 volts. A capacity of
5,000 volts will protect the line from
any spike other than a lightning strike.
Many manufacturers call this capabil
ity the "clamping voltage." This refers
to the maximum voltage that will be
"clamped," or suppressed by the
device.



I. Vo!tector and Voltector Multibu.s Strip
$79.50
Pilgrim Electric Co.
29 Cain Drive
Plainview, NY 11803

2. Super Isolator
$95
Elcctronic Specialists, Inc.
171 Main SI.
Nalick, MA 01760

12. Clipstrip and Clipper
Line Voltage Transient Suppressors
DyMare Industries, Inc.
7133 Rutherford Road
Baltimore, MD 21207

13. The Voltage Surge and
Transient Suppressor
Cuesta Systems, Inc.
3440 Roberto Court
San Luis Obispo, CA 93401

w••I ..DuE RIlIQlT SIlPlU<I
MJlJ II/16 and DAISY l<.llEEL II

Print 15 ... 20 a..r..tera/inch

D L P ~
6798 Wetheridge Dr.

Cincinnati, Ohio 45230
513 232-n91 ~<l3

VISA OR MASrn\CARD f.CCEPIED

3. Genisco C Filler
Genisco Tct:hnology Corp.
18435 Susana Road
Rancho Dominquez, CA 90221

4. Multi-Outlet Power Strips
$43.97-$73.95
MFJ Enterprises
PO Box 494
Mississippi Slate, MS 39762

14. LFl and LF6
R.L. Drake Co.
540 Richard Street
Mimisburg, OH 45342

15. Power Line Filter (26-1451)
$49
Radio Shack
(All Radio Shack stores)
FI. Worth, TX 76102

$75.00

260 characters in just 1311 at 20
CPI ; 170 in 7". Elsce Hent qua
lity 15 (PI printing; 195 0>=.
in 13"; 120 in 8". SCRIPSITft 2.0
'IRSOOS

ft 2.0/4.1, VISI~, lW
FIlE'" J BASIC, OJOOL, etc.

Table I. Power linefilterinK equipmenl

PROGRAMMABLE

, COLOR COMPUTER

MODULESOUND

MAPLE LEAF SYSTEMS
P.O. BOX 2190, STATlON ·C·, Downsview
Onlario, CANADA M2N 259 ..... 92

Maxell Floppy Disks
The Mini-Disks

with maximum quality.

AT LAST - the COLOR COMPUTER's
audio capabilities even SURPASS its
great graphics! If you can program in
BASIC-plug in the PSM cartridge
and start to create life-like explosions,
engines,animals,wind,water and other
sounds limited onIv bV your imagination.
Complex sound effects are continuous IV
maintained independentiV of your
program. The PSM Is a power-packed
hardware/software combination and 100%
compatible with ALL models of the
Color Computer.

p S.~ ..i"..-:~~~l.~~.l!! ..i.~:'.t.~!'i.~!~~.~:'::·.~ .~.~~~.~
Available from:

20. Glitch Sentinel (GS-I, GS-2, GS-3)
$300-$900
Billings Mceachern, Inc.
333 Cobalt Way, Suite 106
Sunnyvale. CA 94086

19. Glitch Guard POP
Til Electronics Division
1375 Akron Sl.
Copiague, NY 11726

21. Standby Power System (51'S)
$489
Gould. Inc.
PO Box 43140
SI. Paul, MN 55164

18. Quiet Line 6
$39.95
BWJ Technology
Box 6214 Dcpt. 8
Arlingtoll, TX 76011

22. Power Line Filter
J. \V. Miller Division
Bell Industries
19070 Reyes Ave.
Complon, CA 90221

16. RAMLOK
Ladco Development Co.
PO Box 464
Olean, NY 14760

23. Model CN-IIIO
DoAlI Company
Des Plaines, IL 60016

17. ZTA and ZTD Filters
Power Inlcgrity Corporation
300 East Wendover Ave.
Suite 102
PO Box 9682 Plaza Station
Greensboro, NC 27401

9. Power Master Line Filters
SGL Waber Eleclric
Dept. \V
300 Harvard Ave.
Westville, NJ 08093

6. Isolator (Iso-I, 2, 3, 4, and Iso II)
$62.95-$106.95
Elcctronic Specialists, Inc.
171 Main SI.
Natick, MA 01760

5. Spike-Spiker Mini-I and Mini-II
Kalglo Electronics Co.
6584 Ruch Road
East Allen Towilship
Bethlehem, PA 18027

7. MayDay
$240 and up
Sun Research, Inc.
Box 210
New Durham. NH 03855

8. Lemon, Lime, Orange, Plum
$49.50-$139.95
Electronic Protcction Devices
41 SunSt.
Wahham, MA 02154

II. EFI Filter/Suppressor
$400-$800
Electrical Filters, Inc.
PO Box 9087
2147 East 3300 South
Salt Lake City, UT 84109

10. HDA Power Master
Automated Systems, Inc.
5265 Port Royal Road
Springfield, VA 22151
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TUTORIAL

Into the 232
by Howard Miller

Table J. RS-232C Pin Designations

Ever wonder about the RS-232 port on the back
of your micro? Just how does it receive and
send data? Stay tuned. Howard's got the scoop.

The TRS-80's serial interface re
ceives parallel bytes of information
and sends them out one bit at a time.
This makes data transmission between
machines simpler; only a single pair of
lines is needed to transmit signals from
one point to another.

The factors involved in sending in
formation this way, such as which bit
(most significant or least significant) is
sent first, how the start and end of a
character are defmed, and the current

Pin Number

t'
2'
3'
4'
5'
6'
7'
8'
9
10

II
12
13
14
15
16
17
18
19
20'
21
22'
23
24
25

• Lines used by TRS-BO

Abbreviation

TXD
RXD
RTS
crs
DSR

CD

SCF
SCB
SBA

SBB

DTR

RI

flow in the line, are all decided in ad
vance. The hardware details, determined
a number of years ago, are collectively
referred to as the RS-232C standard.

The RS-232C standard allows infor
mation to be sent from one machine to
another even though the machines
were made at different times and by
different manufacturers. There are ac
tually 25 lines in the standard and 25
pins in an RS-232C connector, but it is
not necessary to use all of them.

Description

Ground
Transmitted data
Received data
Request to send
Clear to send
Data set ready
Signal ground
Carrier detect
Used for data-set testing
Used for data-set testing
Unassigned
Secondary carrier detect
Secondary CTS
Secondary TXD
Synchronous transmit clock
Secondary RXD
Synchronous receive clock
Unassigned
Secondary RTS
Data terminal ready
Signal quality detector
Ring indicator
Synchronous clock rate
Transmit signal timing
Unassigned

Currenl, rather than voltage, levels
arc used to transmit information. In
this way, the resistance of the lines is
extremely low and interference from
outside sources such as lightning,
fluorescent lights or radio is reduced.
There are actually two data communi
cation channels in the standard, but the
serial interface of the TRS-80 only im
plements one of them.

RS-232C Lines
The transmit data line (TO) connects

the serial output of the interface to
whatever is on the other end. I will call
the TRS-80 and its serial interface the
data terminal and whatever is on the
other end the data set. Receive data
(RO) transfers information from the
data set to the data terminal.

OTR tells the data set that the data
terminal is ready and OSR tells the
data terminal that the data set is ready.
Request to send (RTS) lets the data set
know that the data terminal has infor
mation it wishes to pass to the data set.
Clear to send (CTS) lets the data ter
minal know that the data set is ready to
accept information.

Two more lines are used by modems
to give additional status information to
the data terminal. These lines are car
rier detect (CD) and ring indicator
(RI). Carrier detect signals the data ter
minalthat the modem has detected the
mark frequency on the telephone line
or other communication channel it is
attached to. This lets the data terminal
know it is in touch with another data
set. Ring indicator lets the data ter
minal know that the telephone is ring
ing; on more sophisticated systems, the
data terminal can answer the phone.

Table I shows the pin assignments of
the RS-232C standard.

UART and ASCII
The heart or the TRS-80 serial inter

face is the large-scale integral ion (LSI)
chip known as the universal asynchro-
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nous receiver transmitter (UART).
The particular UART used in the

TRS-80 is a TR 1602B, but several
other chips are pin-for-pin compatible
with it.

The TRI602B has two tri-state data
buses and some tri-state status lines.
Input lines get data into and out of the
UART, enable the status lines, and
make it possible to modify the way the
UART operates. Tri-state lines sim
plify the design of the serial interface
by electrically isolating various outputs
from a common line until they are
called upon. That way, several outputs
can be tied to the same line without
shorting anything out.

" .. .jor exchanges between
computer bulletin boards

or remote data bases,
seven bits are usually used. "

The serial output line (SO) of the
UART maintains a logic one, or mark
condition, whenever it is not actively
engaged in sending out information.
When data is ready for transmission,
the SO goes to logic-zero condition
(space) for a predetermined period of
time. This mark condition is referred
to as a start bit, and is immediately
followed by the bits that make up the
data sent to the UART by the com
puter. Now, the computer normally
uses data made up of eight bits (a byte),
but the number of data bits that the
UART sends out isn't necessarily
eight. In the TRS-80 serial interface,
the number can be five, six, seven or
eight-more about that later.

Immediately after the data bits, an
optional parity bit can be sent. Its pur
pose is to indicate the number of ones
and zeros (marks and spaces) in the
character just sent. This allows the
data terminal at the other end to de
termine if the information has been
garbled in transmission. Many ser
vices, such as computer bulletin
boards, omit the parity bit.

After all this information has been
sent, the UART returns to the mark
condition for a specific period of time
to let the data terminal at the other end
know it has finished sending that par
ticular bit of data.

Data can be sent in the 8-bit format,
but for exchanges between computer
bulletin boards or remote data bases,
seven bits are usually used. In this for
mat letters and numbers are trans
mitted; special codes allow control of

the data terminal from the other end.
The letters, numbers and codes are
usually in the format known as the
American Standard Code for Informa
tion Interchange (ASCII). In this for
mat the number of stop bits can be
either one or two. Another code for
mat known as Baudot uses only five
bits in sending letters, numbers and
control codes. Baudot code requires
I y, stop bits, which the UART auto
matically provides whenever it is set up
to send 5-bit code.

Input Port

07-Receive data available
06-Transmit buffer emplY
05-Receiver over run
D4-Receiver framing error
D3-Receiver parity error
D2-Nol used
OJ-Not used
DO-Not used

Outpul Pori

07-Parityodd/even
D6-Word select bit 1
OS-Word select bit 2
D4-Number of SlOP bits
D3-Parityenable
D2-Serial data out direct from computer
Ol-Request to send
DO-Data terminal ready

Table 2. I/O Port 234 Configuration

Input Port
(DIP switch configuration)

07-Parityodd/e....en
D6--Word length bit 1
OS-Word length bit 2
04- umber of stop bits
03-Parity enable
02-Baud rate bit 2
Ol-Baud rate bit I
DO-Baud rate bit 0

Oulput Port
(Baud Rate Generator)

07-Transmit clock bit 3
06-" bit 2
05-" bit 1
04-" bit 0
03-Recei....e clock bit 3
02-" bit 2
01-" bit 1
00-" bit 0

Table 3. I/O Port 233 Configuration

Even though the UART is said to
send and receive information asyn
chronously, this is only true to the ex
tent that no synchronizing clock is
shared by the data sets on each end.
But if the data sets are to talk to each
other, their respective clocks must be
very close to each other in frequency.
With the TR 1602B and similar
UARTs, the clock rate is 16 times the
rate at which data is sent (the baud
rate). A very common rate is 300 baud,
and so the clock frequency for 300
baud is 300 times 16 or 4,800 hertz
(cycles per second). The baud rate is
determined in advance, along with the
number of data bits, parity bit, and
number of stop bils.

While the UART waits for informa
tion, it checks the incoming line at a
rate 16 times its baud rate. In other
words, when the baud rate is 300 the
UART checks its line 4,800 times a sec
ond. When the incoming line goes to a
space condition, the UART waits 16
clock cycles, then samples the incom
ing line again. If the line is still low, the
first bit is a logic zero. Since the
number of bits in the character has
been decided in advance, the UART
repeats the above action for the num
ber of bits in the character. If there is to
be a parity bit, the UART checks for
that, and then checks to make sure the
line stays at mark for the preset num
ber of stop bits.

If the parity is wrong, the tri-state
status line that indicates a parity error
is set. If the line did not stay at mark
for the duration of the stop bit time,
another tri-state status line is set. In the
meantime, the data bits have been as
sembled in a register inside the UART
and can be read out in the parallel for
mat by the computer. The receive data
bus has eight lines, so if the serial data
format is less than eight bits, the un
used parallel data bits are always set to
logic low (zero). Serial data always
goes out and comes in feet first-the
first bit to be sent or received is always
the least significant bit, and the last bit
to be sent or received is always the most
significant bit.

The UART itself is actually two
units that can run entirely independent
of each other. They can even run at dif
ferent baud rates, though this is not
often done. The transmit section can
receive parallel data and send it out
serially while the receive section takes
in serial information and formats it for
parallel output.

In fact, the clock generator in the
TRS-80 serial interface has two out
puts: one for the transmit clock and
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4-Sockel Plug-In Model with Light

50
75
110
134.5
150

300
600
1200
1800
2000
2400
3600
4800
7200
9600
19,200

Baud Rate

0000
0001
0010
0011

0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

Binary Code

Table 5. Codes for Setring r!l(' Baud-rale
Generator

The posItIon of the switches can be
sensed by reading information from
port 233. The switches allow presetting
parity odd/even, word length bit I.
word length bit 2, number of stop bits,
and parity enable. In addition, three of
the switches allow you to set the baud
rate for 50-1200 for the transmit and
receive clocks simultaneously. The
baud-rate generator itself is capable of
generating rates from 50-19.200 baud
and accepts a separate 4-bit code for
receive clock rate and transmit clock
rate. The baud-rate generator is pro
grammed by sending the appropriate
byte out through output port 233. Data
bits 4-7 contain the binary code for the
transmit clock rate and data bits 0-3
contain the binary code for the receive
clock rate.

The last port used by the serial inter
face board is I/O port 232. In the out
put mode, port 232 strobes the master
reset pin of the UART.

Input 232 contains information con
cerning the status of the data set. CTS.
DSR, CD and RI are sensed through
this port. In addition. serial data bits
from the data set will appear on data 
bit O.

All the signals that go out to or come
in from the RS-232C connector go
through special ICs that either have
TTL (5-volt logic) inputs and 20 mA
current outputs or have 20 mA current
inputs and TTL-level outputs (20 mA
is the current specified by the RS-232C
standard).•

Howard Miller works at Siemens
Corporation's Nuclear Medicine Divi
sion. He can be reached at 360 E. Wind
ing River Drive, Dunwood, GA 30338.

Output Port

07-Clear to send
06-Data set ready
05-Carrier detect
D4-Ring indicator
D3-Not used
D2-Not used
OJ-Not used
DO-Serial data from RS-232C

Table 4. lIO Port 232 Configuration

Master Reset for UART

Input Port

in the serial data or for an even number
of ones. Parity odd/even is set by the
computer to choose this condition. If
the parity enable is not chosen, though,
the parity odd/even flag has no effect.

Two bits of the byte output through
port 234 select the number of data bits
in the serial output. As I mentioned
before, five, six, seven or eight bits can
be selected. These two bits are known
as word select bit 1 and word select bit
2. The number of stop bits is low for
one stop bit and high for two stop bits.
However, if you have selected a 5-bit
word, the number of stop bits will be
I II" no matter how the number of stop
bits is set.

The byte the computer receives from
the input port 234 contains status in
formation from the UART. The re
ceive-data-available flag tells the com
puter that the UART has received a
character of serial information and is
ready to output it on the receive data
bus. Transmit buffer empty tells the
computer that the UART is ready to
receive a parallel byte for serial trans
mission. The receiver-overrun flag in
dicates character was received before
the UART could transfer a previous
character to the receiver parallel buffer
and set the receive-data-available flag
The receiver-framing-error flag is set if
the UART detects a space condition on
its serial input line when expecting the
line to stay at mark for stop bits. If the
parity option is in effect and the parity
bit that the UART receives is not the
parity it has calculated for the char
acter preceding the parity bit, the
receiver-parity-error flag will be set.
See Table 2 for these flags and the data
bit they are assigned to.

A set of switches on the serial inter
face board allows you to preset the
operating parameters of the UART.

SPIKE-SPIKERS ™
Protect-Con trol-O rgonize

Computers" sensitive electronic equipment.
Helps prevent software "glitches", unf~KplAincrl

memory 1099, end equipment demage

PROTECTS with transient
absorber & dual five-stage
filler. Absorbs power line
trallsients 8: fillers oul RFI
"hAsh."

CONTROLS with 8 individ·
ually switched 120 vile
grounded outlet8_ Main on
off switch, fusc &: indicator
light.

Dehne Power Con!lOle ORGANIZE yOUT computer
$ 79.95 ... other equip. power cords.

No more overloaded octopus
cube laps.

2-Sode! Plug· In Models

MIM-I
Transient absorber only

$34.95
MINI-II

Transient absorber plus
3-stage RFI "Hash" filter

$44.95

0-' ..,.-1.1............

QUAD-I
Transient absorber only

$49.95
QUAD-II

Transient absorber plus
dual3-stage RFI "Hash" filler

$59.95 Order FecloryDirecl
215-865-0006

~ ... 465 OulofSlele Order Toll Free
Electronics Co. Inc. -=- 800-523·9685 •
Colony Drive Ind. Park _ PA Res. add 6%
6584 Ruch Rd" Oepl.mc COO Add 3.00 + Shipping
Bethlehem. PA 18017 OeaJerSlnvited

one for the receive clock. The clock
generator can be set to output two dif
ferent frequencies. This IC is referred
to as the baud rate generator (BRG).

I/O Ports

The serial interface board is con
trolled by the computer through the
use of four input/output (I/O) ports.
The TRS-80 has 256 I/O ports; the
four used by the serial interface are
232, 233, 234 and 235 (ports E8, E9,
EA and EB in hexadecimal).

Port 235 is used to transfer data
bytes to and from the UART. Even
though the data from the computer al
ways has eight bits, the UART ignores
all bits except those it is set to use.

The rest of the I/O ports pack a lot
of status information into 8-bit bytes
by using the individual bits as flags. A
given flag will be set (a logic one) if
something is going on, or not set (a
logic zero) if not.

Port 234 is used to set up the oper
ating conditions of the UART, and to
send RTS and DTR flags to the data
set. One of the operating conditions of
the UART is parity enable. This bit is
set if you want a parity bit sent with
your data. The parity bit can be set to
be a mark for an odd number of ones
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$CALL

$1995
With 2 dual headed 40
track dbl.denllty drives.

Over 730,000 bytes.
Includes TOOS.

I $1695
With IUlndard 40 Irack
double density drlv...

Over 340,000 bytes.
Include. TOOS

TCS COLOR COMPUTERS UIlI original
RS hard_re & TCS 1Mm0ry.

180 day warranty.
TCS 32k Extended Basic. $499
TCS 32k Memory Upgrade. . .. $711
TCS Color Diu Drive a . . $oWliI
TCS Color Diu Drtve 1/213 $2411

COLOR COMPUTER
1~"r='~ .~~.~.a.~~~~~rer'~.~~~~~
18k Extended Basic $398
32k Extended Baak: $C LL
Color Disk 0 $47g DIIlt 1 $34g

TCS II In authoriZed TRs--ao dell.... Hal In Brldv. Tex..

Fully auembled and I..ted Iy.tem. that are software compatible and functionally
ldentlc.ll to Radio Shack unltl sold at computer Itores tor $hundred. more.
• CONTROLLER BOARDS are high quality doubla .Ided epoxy boa.rdl with gold

plated contactl.
• POWER SUPPLY II the fineat Iwltchlng type available.
• MOUNTING HARDWARE Includes power and data c.lblet.
• DISK DRlVES are Tandon, the same onea ueed by Radio Shack. 40 track, double

den.lty, with a 5 mltlllllCOnd .tepplng rate.

TCS MODEL III DISK EXPANSION KITS
1 Conlroll..-. Power Supply, Mounting Hardware & Inltructlons ." .. , ... ". $279
2 Controller. Power Supply. Hardware & one 40 track Tandon drive .. " .. ". $478
3 Controller, Power Supply. Hardware & two 40 track randon drivel $877
3A Kit 3 but with two 80 track Tandon drlv.. (dual .Ided 4Oa) $879
38 Kit 3 but with two 160 track Tandon drives (dual sided 80s) $1099

18k of high quality memory chips ... $16 32k of high quality memory chips ... $32

MODEl III SYSTEMS
Original go day manufacturer'1 warranty.
MODEL III 4t La¥el 1 $508
MODEL III 18k $818
MODEL III 32k . . $888
MODEL III 48k . . , .. $888
MODEL. III 48k 2Dr/RS232 .' . $1844
TCS MODEL III Systeml u.. Origin.al RS
hardware and quality TCS memory

180 day limited warranty.

TCS MODEL III 18k $799

ig~ ~gg~t :::=::::: ::::: ::::: t::
Model II •• Model 16 •• Accessories •

MAIL LIST

SCrwen oriented bit Image graphic.l gener
ator for the Model III. Create your own
characters, .ymboll, etc. Documentation.
EPSON PACK II bought w/prlnter $204.95
EPSON PACK II bought ..parately $34.95
Update for EPSON P CK I $7.50

EPSON PACK II

EPSON MX80 $449
EPSON MX80 FT. . $5204
EPSON MX100 FT . . $885

GRAPHTRAX PLUS comes tree In Epson.1!

GRAPHTRAX PLUS (bit Image) ... '1'.
MODEL I Interface ,... 29
MODELl Intef1ace/c.lble to keyboard $85
MODEL HI c.lble , $29
COLOR Computer interface/c.lble .. $155
APPLE Intertace/cable ..... , .. , .. , .. $89
ATARI c.lble (mu.t have 850 Int) m
IBM PertOnal Computer cable $45
OSBORNE c.lble $36
serial RS232 2k buffered Int.c.lrd $109

'. .

1 DRIVE 1 Single Cabinet
40 track alnglll aided. .. $249
80 tnlck (dual ,Ided 40 track) ..... $329
180 track (dIAl aided 80 Irack) .. . $«9

1 DRIVE 1 Double Coblnet
40 track ling" aided . .. $289
80 Irack (dual aided 40 tl"Kk) $3&9
160 track (dual aided 80 track) $499

2 DRIVES 1 Double Cobln.t
40 trick lingle aided. . $489
80 track (dual aided 40 tl1lck) . . $e39
HIO track (dual aided 80 track) ..... $849
Dri_ in CIIblneta come ....mbled/t..ted
with power supply. Order CIIble MP'Irately.

L1I1RARY

••

CUSTOM SOFTWARE FROM TCS
SCRATCHPAD

WE WILL NOT
BE UNDERSOLDl

BARE DRIVES ONLY
40 track single sided ..... $199
80 track (dual sided 40) .. $269
180 track (dual sided 80) . $389
5 V. inch THINLINE SCali
8 inch THINLINE $Call
Winchester Hard Drive SCali

TCS has the LOWEST PRICES on IN STOCK PRINTERS!
MATRIX PRINTERS EPSON PRINTERS
ST....R MlCRONICS . . . . $399
NEC 8023.... . . $495
C. ITOH 8510 I TEC . . $479
AN DEX 9601 w/2k buffer $1295
LINE PRINTER (RS) ... ,$call
LINE PRINTER VI (RS) $988
LINE PRINTER VII (RS).. . $649 EPSON ACCESSORIES
CENTRONICS 352 (200 cps) . , $1795
CENTRONICS~ (dual mode) ... $20495
OKIDATA 82A. .. $429
OKIDATA 82A w/tractor . . .. $479
OKID T 83A. .. $885
OKID T &4.... (serial) . . ..... $1169
OKlOATA MA (parallel) . . .. $1069

HI SPEED IIAND PRINTERS
CENTRONICS eo8O (standard) ... $C....LL
CENTRONICS (quletlzed). . .. $CALL

LETTER QUALITY PRINTERS
C.ITOH F·10 (40 cpa) ,. $1595
DAISY WHEEL II (RS) . .." $1895
SMITH CORONA TP·l $89G
BROTHER I COMREX . . $829
NEC 7730 . • $2375
NEC 3530 . . $1795

DEALER INQUIRIES INVITED

TEXAS COMPUTER SYSTEMS
P.O. Box 1327 Arlington, Texas 76004·1327 ~59

TECHNICAL ASSISTANCE 817/274-9221
ORDER STATUS 8171277-1913

TELEXITWXlEaoylink ELN 82100790

*1ImmiD

The BTREE EJl.cutlve
~wence ScJ'1llch~al
lows the u_ to Iton all
your phone nu~
buaJ~ carda and ...mat
_r In a mom-key oata
01111 lor lmmldllte
acc_ oy .. ffi;llny keys
.. you auliln EJl1~y

_.y to UN Allo_ 3
11"'01 01 1.,411(; dill

$31.115

Tn. BTREE Library prog:. allows ov-r 2000
to be Itorwd on a

IIingle doYbIe der*ty
dat. dlaklttta In • .mclertt
BTREE structured file for
lmmediata~ to your
dati by AuthOf". Includeil
-4 build In reporU No
a<>rtlng ~ry for
,opo'"

$31,115

TIM BTREE Mall Uat
program IIlOWI OWl'" 2000
~ to be Itand on 1
single double ~
data diskette. labels can
be ~t-<l In. zlpcode
~ or by r~ 01 lip
COOM Ind 11a<> by I code
rMtrletlon II you wish.

$41.115

WIZARD'S TOUCH R..".rty "". 1",od~to'YPric.,2131182

Program Development System $99
BELIEVE IT OR NOT. YOU CAN DEVELOP YOUR OWN PROGRAM IN 15MINUTESIII
The WIZARD'S TOUCH ProgrJIm Development SYltem I. a .uperlor program
generator that c.ln provldl you with the progrJIm you:J..... been looking for, It COmet with
11'. own Diu Operating System, providing unlimited ~ckupa.

With WIZARD'S TOUCH. here'. what you ca.n do:
• Cu.tom deelgn your own lpeclal form tor maximum .... 01 entering your data. You
hIve total control o".r defining the number of charactlrs uslgned to ..ch field Ind
any other entry reatrlctlonl.
• Fully view and edit an fieldl etlU timet. No need to retype an entire field when edltlnll,
JUlt type over thl mistlkM, or In..rt or delete them.
• Craete a 8TREE .tructured llle, anowlng you to acceea your .tored data rapidly and
without sorting. Dupllc.l1e keyl are allowed... well as lub-keyl.
• Enter data It full typing speed.
• DefIne your own apeciallllll-netp or prompt Information that will be dllplayed for any
gi....., field, by Just touching one key.
• Expand your program to IUpport up to a c.llculatlon. for lIICh data field. Results can
be dlapleyec;l in any field or In any defined display ar... R..ultl c.ln Ilso beaaved to dllk
Iiong with ,-.gular data filidi. Data .uch as dltea or prices can belormltted II desired.
• Generatl your own~ wIth the built-In pr&-deflned or cUltom defined report
generator. Just a 1_ keystrokes c.ln get you a report that can' be alphabetized or
ordered by any field. And 11'. an lutomatlc.
The WIZARD'S TOUCH II so fast Ind...y10 u... It makeaother development
.ystlml of tn. mal1tet look Ukl amateurs. No royalty neceaaary for r...le of
programl you d......op on WIZ....RD'S TOUCH. It cr..tes a .tand-alone, tully
commented. BASIC program, which you ca.n ...lIy modify.
Your purch... Includes a f.... lubKrlptlon to our WlZARD'S'TOUCH newlletter, I
quarterly publicatIon with free programl. ldeu for application•• Updlt.. and more

Now Ivallable for MODEL 11111 ComlnlllOOn for MODEL II. IBM and APPLE.



TUTORIAL

Ribbon Rewind
by Dan Keen and Dave Dischert

L
earn how to rewind multistrike carbon ribbons
for your Daisy Wheel II printer, and you can
get seven extra printings from a cartridge.

Everybody wants to get the most
they can out of the things for which
they layout their hard-earned cash.

Here is a trick for Daisy Wheel II
owners that can save them hundreds of

Photos by G«Hg~M. K«II

dollars a year in ribbon expenses.
The multistrike carbon ribbons

(Radio Shack number 26-1419) for
the Daisy Wheel printer are one-shot
deals; they are designed to be used once

and then thrown away. We have found
that it is a very simple matter to rewind
the ribbon and reuse it not once, not
twice, but up to seven or eight times!

These ribbons cost $24.95 for a box
of three at your local Radio Shack
store. That figures out to aboUl $8.32
each. Add sales tax, let's say five per
cent, and that brings the price up to
$8.72 for one cartridgc.

Now if you can get seven extra print
ings from a cartridge, that's a savings
of $61.04 per cartridge or $183.12 per
box!

The best news is that the quality of
the second printing is almost identical
to the first. Naturally, with each re
wind of the ribbon the print will
become slightly more faded. After
about the fourth pass the print density
reaches a point where you would not
want to use it for formal letters. But it
still remains fine for general computer
use as well as line listings.

The Rewinding Procedure
First, remove the small belt for the

top of the cartridge as seen in Photo
1. The cartridge itself pries apart very

The Key Box

Any TRS·80
Daisy Wheel II

Photo I
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Photo 2 Photo 3

Dan Keen and Dave Discher! can be
reached al NDI Box 432. S/{l/C High
way 83. Cape May COlirl /-Ioase. N.I
08210.

printing and, needless to say, have
saved a small fortune in ribbons.

Occasionally you can only get a few
passes from a cartridge. The ribbon
itself is super thin and not very
durable, since it is only designed for a
single pass. Careless handling of the
ribbon may cause it to break. It is
usually impossible to recover a broken
ribbon.

So start saving those used cartridges
and cash in on the recycled market. •

SUPPLY REEL

Figure J

fAKEUP REEL

back on, preventing the ribbon from
moving. Photo 5 demonstrates the best
way to apply pressure, which is by
pushing down on opposite sides of the
reel using two or three fingers.

When the rewind is complete, the
ribbon must be threaded again. In case
you forget how you took the ribbon
off, Fig. 1 shows the path of travel.

Upon completion of the rewind, re
place the clear plastic disk on the sup
ply reel. The top cover simply snaps
back on. Place the belt back on top of
the cartridge.

Using your fingers, turn the green
manual knob that is used to take up
slack. Look at the exposed ribbon as it
passes through the open area and be
sure it is moving along. If it isn't, pry
the top off again and press hard on the
ribbon several times. As we mentioned
before, there is no extra room in that
slim cartridge to accommodate any
part of the ribbon that rises higher than
the top of the reels.

You will become very proficient at
this procedure after rewinding a few
cartridges, and the whole operation
will take only 10 or 15 minutes.

We have been using this technique
for over a year and a half. We do heavy

easily. Insert a small screwdriver into
one of the large holes where the rib
bon enters and exits the cartridge, as
shown in Photo 2.

Once you have raised the corner, slip
the screwdriver along the crack in the
side (Photo 3). Continue to pry until
you have gone completely around the
circumference of the cartridge. The top
will then pop off.

With the inside exposed, remove the
clear thin circular sheet of plastic that
sits on top of the supply reel. Carefully
unlace the ribbon from around the
gear and other guides. Position the rib
bon so it goes directly from the take-up
reel to the supply reel, bypassing any
guides or wheels.

The supply reel has little hollow in
dentations, or bins, around its hub.
This makes it easy to insert a screw
driver or ball point pen into anyone
of these bins and use it as a lever with
which to rewind the ribbon. This is
seen in Photo 4.

After a half dozen turns or so it is
important to stop and push down on
the ribbon as it goes onto the reel. It
has a tendency to ride up as you wind.
The ribbon cannot stick up or else it
will be squeezed when the cover is put

Photo 4 Photo 5
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HARDWARE

Homebrew Green Screen
by James Conroy

>-----"..----l

So you want to add a filter to your video
screen, but you think they are too expensive?
Follow these directions and build your own.

If you are tired of the harsh black
and-white video screen Radio Shack
provides with the Models I, II and III,
there is something you can do about it.
Your options are to buy a $300 green
phosphor monitor, buy a plastic video
screen filter for about $10, or build
your own for less than $5!

Here's How

Most commercial video-filter pro-

ducts are made of acrylic resin-based
plastics. This inexpensive plastic sheet
ing is available at your local hardware
store or window-glazing supply house.
Lucite, Plexiglass, Acrylite, and Poly
cast are pseudonyms for the same basic
product and will do fine for a home
brew screen filter. You should choose a
transparent green plastic sheet 118 inch
thick (see Fig. I).

Ask for a pre-cut piece of acrylic

plastic 8 Y2 by II inches. I purchased a
sheet for $2.66.

Mounting the Screen

Your plastic sheet is covered on both
sides with protective adhesive paper;
peel this off carefully. (This paper
removes more easily in a warm en
vironment than a chilly one.)

To copy the method used by video
filter suppliers. find two narrow strips
of pressure-sensitive adhesive tape
(double-back carpet tape will do) and
apply them to the vertical sides of your
screen. (See Fig. 2.) It's a good idea to
wipe the monitor and plastic sheet with
alcohol to remove any grease before
affixing the tape to the plastic. Press
the screen to the monitor-that's all
there is to it1

I
YELCI'lO TAB~

"
-OOUBLE BACK

,APE

8 ~ 1ft

'cOPTIONAL 1/4 In BORDER

Figure I

ACRYLITE POLYCAST

GREEN 545-2 # 2092
GREE 546-7 # 2082
GREE 539-6 # 24t4

A SAMPLE LlSTtNG OF BRAND NAME
PLASTICS AND PRODUCT NUMBER COLOR CODES

Figure 2
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A Few Refinements

If you own a light pen, you will want
to remove your filter from time to
time. (The space between lhe plastic
sheet and the video screen is too great
for reliable light pen use.) A simple
way to accommodate this is to use
Velcro tabs instead of adhesive strips.
Velcro holds firmly and yet allows you
to place and remove your video screen
at will. Velcro, used to secure carpet
or electrical cords and garments, is
available at hardware and sewing
stores. Simply glue one tab at each cor
ner of your plastic sheet and a corre
sponding tab on the monitor.

As a final refinement you may want
to use silver or black paim for 1/4-inch
margins on the plastic sheet. •

James Conroy can be reached at /227
Walnu/ St., Allen/own, PA /8/02.



RPractical and Educational Gift-
The RPL*PLUSiSO System.

All you get when you buy some software systems is
a thin manual and a handshake for good luck.
STSC's APL* PLUS/80 System is different. We give
you a set of documentation thafs so complete you
won't heed to read another thing to develop and
run solutions on yourTRS-80~Model III.

We know that our APL* PLUS/SO System can improve
your productivity-if you know how to use its power. We start
you off with a beginner's operation guide, if you're llew to APL
and to the TRS-80, and a beginner's tutorial, if you're familiar
with the TRS-80 but not with the language. Then we include
the most widely used !~PL textbook, so that once you get a

'taste for APL, yOlI can study it in detail.

Challenge to BASIC
Build a data file with 1;; records of 21 random numbers between I and
\00 chosen without duplicates (ill i1 record) and arranged in tables
with:~ rows and i columns. Write a subroutine that reads a specified
record and prints the table with row and column totals in fields 6
columns ,vide, Here is an APL solution:

useful applications in APL, because APL is easy. APL is also
fun and we're sure that when you know a little APL, you'll
want to know a whole lot more-and that's why we're giving
you the most complete set of documentation on the market.

If you'd like to use APL on yourTRS-80 Modellll to develop
and deliver solutions faster and better for yourself or for your
clients, send for the APL*PLUS/80 Application Development
System. Mail in the coupon with your payment and we'll send
you everything you need to run APL on your TRS-80 right
away. If you'd like more details, check the box on the coupon
and we'll send you our free information package which in
cludes a detailed explanation of the Challenge to BASIC.

We're STSC,lnc., the leading supplier of APL software and
services in the United States. Our APL* PLUS systems have
been serving the business and professional world for more
than 12 years.

APL*PLUS/SO runs under TRSDOS~ 1.3 or LDOSH 5.1 on a 48K
RA~1 TRS·80 MocIellJl with two disk drives. The APL* PLUS/SO System
comes with a custom APL-character ROM and a self·adhesive key
board label set to convert your TRS-80 to the APL character set.

'I HAIIDONTABLES;!
[1) 'RTABLES' nrCREA1'E 10 0 ,--1
[2J L:(3 7~21?100JDFAPP!"ND 10 0 +(1Sd__ !+1)oL,

~ SHOWTABU' 11;/1
[1] '16' [1>:-11' ,!,[jl~/rl1M<-M,~/M+-'lFHgA" 10,N

Here's your complete documentation package;
, Introduction to the APL* PLUS/SO System.
, Product Overview: APL* PLUS Systems.
. APL *PLUS/SO Computer Operation User's Guide.
, IlPL is Easy!
,IlPL: An/nteractiue Approach, Leonard Gilman and Allen J.

Rose (Wiley, 1974).
, API.*PLUS/SO Formatting User's Guide.
, API.* PLUS/SO Shared Fifes User's Guide.
, API.*PLUS/80 Programmer's Reference Marilla!.
. Two APL* PLUS/80 Reference Cards.

We don't want to scare you away with our extensive docu
mentation. You don't need to read all the manuals to write .J' _

(301) 984·5000 (orders only)

City State Zip _

Phone (

Yes, send me the APL*PLUS/80 System, postpaid.
o My check for $295 is enclosed. *Add sales tax where applicable.
o Charge my MasterCard Account II_~~~_

Bank 11_...,...,.,.... _
o Charge my VISA Account # _

Expiration date: ---::---cc:----c.,....==---c:=--:-::---c-c:-==.,.....,....
'State sales tax applicable in MD (5%), FL (4%), and cr (711%).

I'd like to know more about the APL*PLUS/80 System.
o Send me your free information package.

Name _

Address _

Attn: APL* PLUS/SO Distribution
STSC, Inc., 2115 East Jefferson Street
Rockville, Maryland 20852

100 39'l
77 J82
68 J23

245 1104

RANDOMTABLES 0 SHOW':'ARLR 12
89 1 4S 30 84 50
5) a 93 13 99 40
14 69 79 96 3 44

155 78 167 13'l 186 134

APL*PLUS is a service mark and trad~ITlilrk 01 STSC.lnc.. registered in the United Stllle~ Patent and Trademark Office.
TRS-80 and TRSDOS are registered trademarks of Tandy Corporation. LOOS is a registered trademark of Lo~icaf Systems Corporation

8O-AN82
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TUTORIAL

Coping with Cassettes
by Richard Whitney

Utilities Vol. 2

Baud Rate: 1500

Y
OU will have a peaceful co-existence with
your cassette recorder if you follow these
tips and perform these maintenance procedures.

My problems with the cassette
recorder began nearly five years ago. I
figured I could save money if I used my
existing audio cassette recorder instead
of purchasing the cassette unit recom
mended for the TRS-80. Unfortunate
ly, my cassette recorder drew more
power than the control relay in the
TRS-80 could handle. The relay con
tacts fused together causing the motor
to run continuously. Radio Shack re
placed the relay and I had learned my
lesson.

Even after purchasing a new cas
sette recorder, using cassettes didn't
become painless. However, I have fi
~ally learned to live with the cassette
recorder and my cassette-based system
is virtually trouble free.

Here are some tips that I have devel
oped over the years that should help
new and experienced TRS-80 users.

General Tape Tips

Use standard audio cassettes for file
storage. Expensive certified computer
cassettes are not worth the extra
money. Most low-noise cassette tapes
work just as well.

Use the short tapes: sizes ColO, C-20
or C-30. Longer tapes require extensive
amounts of file searching and it's
usually faster to change the tape than
search for a ftJe at the end of the tape.

Always stop the recorder when the
tape motion stops for any significant
length of time. When the tape is not
moving, the capstan presses on one spot
of the tape and will, after just a short
time, cause a crease in the tape. This is
probably the most common cause of
data recovery errors. For example,
always stop the recorder after loading a
program from the tape and before ex-

ecuting it. It is easy to forget this after
you have started the program.

Group program categories together
on the same tape, i.e., games, utilities
and so on. It organizes your tapes and
makes retrieving files easier when you
need them.

Use both sides of the tape instead of
squeezing too many files on one side.

Reset the tape counter to zero when
the tape is in the fully rewound position.

Label tapes with file grouping, group
number (if more than one), baud rate (if
your computer uses more than one
rate), side of tape, and a description of
each file. The description should in
clude: tape counter starting number
first ftle copy, second copy; file name cir
description; file type-Basic or System;
ftle identification used for access.

There is little room on the cassette to
write all this information. The tape
label should contain just the group
name and number which matches the
name on the tape box and the tape side
information. Place a piece of paper in
the tape box with the rest of the infor
mation. (See Table 1.)

Tape Recording Techniques

Never start recording a file at the very
beginning of the tape even if the tape is
leaderless. This portion of the tape is
often stretched when the tape is re
wound causing file recover errors.
Allow the tape counter to advance to at
least five.

Start files at tape counter multiples
of five (or ten). This aids in keeping
track of file positions and provides
some spacing between files.

Make two copies of each file, one
after the other placing the usual space
between them. This helps ensure a
good copy in case of a file read error. If
the file is very important, you might

File 1.0

DBUG
"R"

Type

System
Basic

Table J

File Description

Debugger
Renumber

Counter

5. 35
70,85

105

Side I.

Side 2.
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consider placing another copy on a
separate tape.

Verify all copies of the file after
recording them. Basic programs can be
verified using the CLOAD? command.
Most system program copiers usually
provide the ability to verify files.

When recording over existing files,
the new files are often of a different
length than the file being overwritten.
Pieces of the old file are thus left be
tween the newly written ftles. To clean
up any remains of the old files and
make a cleaner, easier-to-read tape,
first disconnect the molor control cable
from the cassette recorder to control the
tape motion manually. You can recon
nect it after the file(s) is written.

Second, type in the command to
write the file, but don't press enter yet.
Third, press record and play together
on the recorder. starting the recorder at
a tape counter multiple of five or ten.
If re-recording the first file on the
tape, start the recorder on the clear
plastic leader and advance it to five or
ten to ensure that the beginning of the
tape is clean.

Fourth, wait for the tape counter to
advance beyond the selected count by
approximately one count. Then start

wntmg by pressing enter on the key
board. The extra space after the in
dicated file starting count helps correct
inaccuracies in the tape counter me
chanism after fast forwarding or re
versing the tape.

Fifth, when the file has been written
on the tape and a prompt appears on
the monitor, allow the recorder to con
tinue to advance until the next multiple
of five or ten. If the end of the file is
near the next multiple, allow the count
to proceed until the second count
multiple. This provides an inter-file
spacing that aids locating the begin
ning of files.

Sixth, stop the recorder and write
down the counter value. That value is
the start of the next file on the tape.

Finally, reconnect the motor control
cable if this is the last file to be written,
otherwise repeat the steps above for
each file.

Tape Storage

Rewind the tape before storing it.
Then only the tape leader is exposed
and the tape stays clean.

When storing tapes, place them in
the casselle tape boxes. It helps keep
them cleaner and prevents the tape

from becoming snagged.
Store tapes away from any magnetic

devices, such as the power supply, tv
monitor. and line printer. Such devices
can affect data on the tapes.

Tape Recorder Maintenance

Clean the tape recorder heads
regularly. Depending on use, this
should vary from weekly to monthly.
Use either a commercial tape recorder
head cleaner, or 190-proof isopropyl
(not rubbing) alcohol and a Q-tip.

Degausse tape heads after every
three or four tape head cleanings. De
gaussing removes magnetic buildup
that interferes with recording and
playback. You can purchase an inex
pensive tape head degausser at most
Radio Shack and many audio equip
ment stores.

I have presented some techniques
for using the cassette tape recorder to
store data for your home computer.
These guidelines make the cassette re
corder morc reliable and even en
joyable to use. •

Richard Whitney (105 O'Kelly Lalle,
Cm!, NC 27511) is employed by Data
General COfp.

PROOUCTS FOR YOUR RAOIO SHACK

GAMES
Star Blaster - Blast your way through an asteroid field in this action-packed Hi·
Res graphics game. Available in ROMPACK: requires 16K, Price: 539.95
Pac Attack - Try your hand at this challenging game by Computerware, with
fantastic graphics, sound and action! casselle requires 16K. Price: 524.95
Berserk - Have lun zapping robols with this Hi-Res game by Mark Data
Products. Cassette requires 16K. Price: 524.95
Adventure - Black Sanctum and Calixto Island by Mark Data Products. Each
casselle requires 16K. Price: $19.95 each.
Cave Hunter - Experience vivid colors, bizarre SJUnds and errie creatures in hoI
pursuit as you wmd your way through a cave maze in search of gold Ireasures.
This exciting Hi-Res game by Mark Data Products requires 16K for casselle
version. Prlce: 524.95

:==; :==; :==;

;;i~~2!?R(q~~~!!~,::~~,
Why? -Forth is faster to program In than Basic

-Forth is easier to learn than Assembly Language
-Forth executes in less time than Basic

Forth is a highly interactive language like Basic, with struClUre like Pascal and
execution speed close to lhat of Assembly Language. The Micro Works Color Forth
is a Rompack containing everything you need fO run Forth on your Color Computer.
Color Forth consists of the standard FORTH Inlerest Group (FIG) implementalion of
the language plus most of FOATH-79. It has a super screen editor With split
screen display. Mass sforage is on cassette. Color Forth also contains a
decompiler and other aids for learning the inner workings of this fascinating lan
guage. It will run on 4K. 16K. and 32K computers. Color Forth contains 10K 01
ROM. leaving your RAM 'for your programs!,There are simple words to ellectively
use the Hi-Res Color Computer graphics, Joysticks, and sound. The 112-page
manual includes a glossary of the system-specific words, a lull standard FTG
glossary and complete source listmg. COLOR FORTH ... THE BEST! From the
lerlder In Forth. Talbot Microsystems. Price: $109.95

MICROTEXT - Get prinlouts while uSing your mooem! Also download 10 cassetle.
General purpose terminal Rompack. Price: 559,95

The Micro Works is pleased to announce the release of Its disk·based editor,
macro assembler and monitor, written lor Color Computer by Andy Phelps, THIS
IS IT - The uillmate programming looI!
The powerful 2-pass macro assembler features conditional assembly. local labels,
include files and cross referenced symbol tables. MACRO-80C supports the
complete Motorola 6809 instruction set in standard source format. There are no
changes. conslraints or shortcuts in the source language definition. Incorporating
all of the features of our Rompack-based assembler (SOS80C). MACRO-80C con
tains many more useful instruclions and pseudo-ops which aid the programmer
and add power and flexibility.
The screen-oriented text editor is designed for efficient and easy editing of
assembly language ,programs. The' 'Help Key' feature makes It simple and fun 10
learn to use the editor. As the editor requires no line numbers, you can use the
arrow keys to position the cursor anywhere in the file. MACRO-80C allows global
changes and moving/copying blocks of text You can edit lines of assembly
source which are longer than 32 characters
OCBUG is a machine language monitor which allows examining and altering of
memory. setting break points. etc.
The editor. assembler and momtor - as well as sample programs - come on one
Radio Shack compatible disk. Extensive documentation Included, MACRO-BO::
Price: 599.95

PARAllEL PRINTER INTERFACE - Senal to parallel converter allows use 01 all
standard parallel prinlers, You supply printer cable. P180C Price: 569.95

SOS80C - Our famous editor. assembler and monitor in RompaCk. Complete
manual included. Price: $89.95

TH[~D©~

W@~

Also available: Machine language Monitor * 2-pass Disassembler * Books *
Memory Upgrade Kits * Parts and Services * Call or write for information

P.O. BOX 1110 DEL MAR, CA 92014

California Residents add 6% Tax.
,., 125 Master ChargelVisa and

COD Accepted

619-942-2400

.... See L,SI of Advertisers on Page 563 80 Micro, Anniversary 1983 - 591



HARDWARE

Ultimate Joystick Interface
by Donald E. Michel and Art May

W
ouldn't you rather use a joystick when you
play games on your Mod I? This joystick
interface is cheap, and easy to build and use.

position. There had to be a way to
make this stick fit my requirements (in
expensive, no complicated hardware
modifications), and indeed there is.

The Circuitry

The schematic in Fig. I shows one

The first item needed to build a
joystick addition to your computer is
the slick. Most slicks use potentio
meters to read the paddle's position
voltage values vary as the stick is
moved around. This arrangement

works well, but is needlessly complex.
The computer only wants ones and
zeros anyway.

Atari manufactures a joystick that
simply depresses a switch anytime the
stick is fully thrown into a particular

The Key Box

Basic Level II
Model I

IBACKI
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""'~~
,,;;-~~,",

j

"( FRONT!

41K

'"

'"" ,

Fif!,. I. Joystick Interface
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REAR OF KEYBOARD

(llPIV,SION INTERf.6.CE (LEFT SIOEI

pressed at the same time by moving the
stick diagonally. Diagonal movement
is provided by sequentially checking
each bit position.

Once you get the hang of using
Basic's INP command and can suc
cessfully read your joystick's port, you
are free to do whatever you want. And
you are not stuck with Basic, either.

The joystick subroutine can be
POKEd into memory. For the ultimate
in realism, patch machine-language
routines into existing arcade-style
games. The results are amazing. See
Program Listing 2 for a general Z80
routine.

Listing 2 is a typical machine-lan
guage module for computer control via
the joystick. Line 10 copies the input
port to the A register. Line 20 looks for

I I I ( " " I J" "
I

BUS EXTENSION

" " I CTRS-80 PIN *1

" '0 ,
CABLE I I

" "
,

~
f.6.CE OF AMP/RS CONNECTOR

./

" ~"
, CTRS·80 PIN *\

Figure 2

10 CLS
20 DEPINT A-Z
30 Xl:90
40 yr.?
50 x s 30
60 A:NOT(INP(253)AND 31)
70 IF A AND 1 THEN PRINT~0,"FIRE":FOR I=IT0100:NEXT:PRINT@0,"
80 IF A AND 2 Til EN X:X-l
90 IP A AND 4 THEN x=x+l
100 IF A AND 8 THEN Y=Y+l
110 IF A AND 16 THEN Y=Y-l
120 IF X<0 THEN X=0
130 IF X>63 THEN x=63
140 IF Y<0 THEN Y:0
150 IF Y>15 THEN Y:lS
160 IF Y=15 AND X:63 THEN x=62
170 x2=64*Y+X
180 PRINT@Xl," ";
190 PRINT@X2 ".".
200 Xl:X2 ' ,
210 GOT060

Pressing the fire button causes the
word Fire to blink on the screen for as
long as it is depressed.

An INP command examines the bit
pattern on the data lines. The A
variable takes on the complement of
the input port ANDed with 31 to mask
the lower five bits. A is checked for set
bit positions. Depending on the out
come of the check, it either processes
Fire or moves the asterisk. Lines
120-140 keep you from cruising off the
screen, while line 150 keeps the screen
from scrolling. Line 190 does the ac
tual printing, then sends execution
back to the polling routine at line 60.

The program is given as an example;
the interface is certainly not limited to
such trivia. The Atari paddle can oper
ate with two of its internal switches de-

1000

Program Listing J

improvement over some other designs:
our port (OFDH) is properly decoded
by the 74LS30 IC. This technique
makes the interface essentially trans
parent to the rest of system, avoiding
hang-ups if an inadvertent call to a
port is made.

The address line Al is inverted by
pins I and 2 of the 74LSOO (IC I), while
the balance of the address lines feed di
rectly to the 74LS30. The resulting sig
nal is inverted once again and, when
coupled with the In line going to pin
13, creates all the logic necessary to se
lectively fire the buffers of IC3. This in
turn gates the existing bit pattern of the
joystick to the TRS-80's bus. Simple?

It is, if you've ever done this sort of
thing before. Still, one or two incon
sistencies rear their ugly heads. No big
deal, but you have to be careful.

One notable oddity is the fact that no
4O-pin card edge connector in the world
has pin designations corresponding to
the TRS-80's pin numbers. The TRS-80
numbering is always one digit different
than the connector mating with it, thus
the discrepancy (see Fig. 2 for proper
orientation of TRS-80 and connector
pin designations).

Another minor hassle concerns the
power needed to run the thing. If you
do not have an expansion interface,
power your unit from the +5 and
ground pins available from the bus ex
tension at the keyboard. The ex
pansion interface does not provide + 5
volts, but improvising is easy. Cut the
trace between pins 37 and 39 (pin 39 is
an unnecessary ground, see Fig. 3).
Then jumper + 5 volLs from the reverse
side of the PC board (Fig. 4). The LS
chips consume very little power, so
don't worry about burdening your
power supply.

Construction

The easiest approach is to wire-wrap
the interconnections after mounting
the parts on a suitable PC board. I
chose the parts listing in Fig. I for ease
of assembly and to keep the unit's size
to a minimum. There are not many
connections to be made and construc
tion goes quickly.

Software

How easy it is to develop routines to
interface your joystick with your pro
grams depends on your skill as a pro
grammer and what it is you want to do.

As a simple example, and to test
your newly completed interface, type
in the Basic program in Listing I. An
asterisk should appear and move in
directions determined by the paddle.
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EXPANSION INTERFACE
BOARD
TRACE SIDE

"KEYBOARD

'"TRACE

arrow. Good luck! •
Donald E. Michel is Chief Engineer

at T. J. Electronics. Art May is Senior
Electronics Specialist at C. R. C.
Wireline.

U-LJL.LL1-LJL.L-'7'~ \ • ~v FROM

OPPOSITE
PIN SIDE OF
39 BOARD

DISC

easy to tack onto your own graphics
creations.

Hopefully. you will never again be
obliterated by unscrupulous Klingons
while frantically fumbling for the up

joystick activity (OFFH indicates no
joystick activity). Line 30 continues the
program if all bits are set. Line 40
rotates the lowest bit into the condition
code register. Line 50 calls the button
response routine in the main program.
The remainder of the module success
fully checks for zero bits and calls the
proper response routine in the main
program. Line 140 continues the user's
program.

Commercially available joysticks
will do everything this one does. But
you have to shell out considerably
more money for a store-bought unit
than parts for this one. This interface is
easily adapted to any program and is

Figure 3,. START IN A,(0FDH)
2. CP 0FFH
30 JP Z,CONT
4. RRA
5. CALL Ne,BUTTON
6' RRA
7. CALL Ne,LEFT
8' RRA
90 CALL NC, RIGHT
10. RRA
11. CALL Ne,up
120 RRA
13. CALL Ne,DOWN
14. JP CGNT

Program Listing 2

DISC

PRINTER
BUS DTEN$ION
SCREEN PRINTER WIRE TO PIN 39

nl .......-- ON OPPOSITE
J;;: SIDE

4."TRACE TO TO KEYBOARO
IC'~

COMPONlNT SIDE OF
EXPANSION INTERFACE
BOARD

Figure 4

S109
84

129
89
99
89
89
99
85
75
95

'==- ~~I-

TRS-80 Model I. Expansion Unit & Drives
TRS-80 Monitor or TV set
TRS~80 Model III
Radio Shack Color Computer
Paper Tiger 440144S1460
Line Printer II/IV
Epson MX70. MX80 or IBM Matrix
Epson MX100
Matching Atlache' Case (5") .
Matching Attache Case (3")
Matching Accessory Case

• RS201
• RS202
• RS204
• RS20S
• P401
• P402
• P403
• P404
• CC80
• CC90
• CC91

5650 Indian Mound Court· Columbus, Ohio 43213 • (614) 868-9464.... 139

K >\ An OPEn AnD SHUT CASE
<.,~~e,~~~ FOR compUTERS
~ . Your sizable investment in your computer should be protected. If you have

- to load and unload your computer every lime you want to move It, you
must consider the possible damage. Computer Case Company has solved
your computer protection problem. Once your equipment is safely inside
the attache-style carrying case, II never has to be taken out again. Simply
remove the lid. connect the power. and operate. For storage. disconnect
the power. enclose your disks. working papers, and manuals in the
compartments provided, and attach the lid. Case closed. Judge for yourself.

CALL TOLL FREE: (800) 848-7548
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Your computer is capable of sending data
at thousands of characters per second but
the Epson can only print 80 characters per
second.

This means your computer is forced to
wait for the printer to finish one line before it
can send the next. A waste of valuable time.

THE lEW M1ClOIUmRTM
ACCEPTS DAT. AS FAST AS

YOUR COMPUTER CAl SEID IT.
Mlcrobuffer stores the data In its own
memory buffer and then takes control of
the printer. This frees your computer for
more productive functions.

PARAllEl 01 SERIAL
Microbufler model MBP·16K Is a
Centronics-compatible parallel interface
with 16,384 bytes of on·board RAM for
data buffering.

The MB5-8K is a full·featured R5-232C
serial interlace with both hardware and
software (X·OnlX.Qfn handshaking, baud
rates from 300 to 19,000 and an 8,192 byte
RAM buffer.

SlllPLY PLUG IT 1111.
Either model fits the existing auxiliary
interlace connector inside the Epson MX.ao,
MX-ao FfT or MX·100 without modification,
and is compatible witt! standard Epson
cables and printer control software,
including GRAFTRAX-80.

JUST $159.00·
When you think how much time Microbuffer
will save, can you afford not to have one?
Call us for your nearest dealer.

PRACTICAL PERIPHERALS. INC.
31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CA 91362. (213) 991-8200
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