


ANYONE CAN USE OUR SOFTWARE! 

l".loill1"8;<.Uta, Jn.,, 
1,>~ l'!a!l'l Strttl 
f<tu<~ont.villt, ~y tQ<;62 

MAIL PAC II @ 

MAIL PAC II FEATURES: 
High Capacity --
stores from one to one mi llion names in Zip Code. Numerical or Alpha
betical order. The only limitation is your disk storage space. 

Flexibility --
Prints your mailing list on 1, 2, 3, or 4-across labels (with up to 5 user
defined lines on each label) or as a compact, user-designed directory. 
The record length is completely user-defined, and each field within 
each of you r records is completely variable (allowing sto rage of any 
number of characters for any particular address entry). Devote fields 
to telephone numbers, codes, or even special messages related to each 
part icular name on fi le. 

Powerful--
A built -in word processor allows you to create personalized form letters 
for each address on your list (or just a particular group of addresses) . 

Ease of Use --
c reate new mailing lists. review existing lists, handle changes of 
address, delete cancelled names, sort lists, and purge duplicate names 
from your files. Complete on-screen instructions tell you in plain 
engl ish exactly how to accomplish all of these tasks. 

MAIL PAC II ... . .. . .... ..... . . .. . . . .. $99.95 

MAIL PAC II and CHECKING PLUS represent a 

new generation of computer software. Our 

software doesn't even need a manual! Any

one can quickly learn to use either package 

by following simple, explicit on-screen 

instructions. But, for those of you who insist 

-- we've included a complete user's manual 

as well. 

JOHN DOUGH 
llf SIMIAN &.VO 
A"'"CNY'"MOUS, IN 5Jit18 
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1~,:;:1 CHECKING PLUS!'"' 
MEMO ------

o: 0/ 1100 ~08/ I:O%o l:, ~ ,. 081.1:, 

CHECKING PLUS FEATURES: 
Complete Check Register --
checking Plus stores your enti re check register in a disk fi le, and then 
uses the data to balance your account, track your expenses, and help 
you make budget projections. Review the entire checkbook, enter 
checks, deposits, fees and adjustments, mark outstanding checks when 
paid, and get an instant cash balance at any time. All data can be viewed 
onscreen or printed o ut in report form. 

Tax Preparation--
s torage of monthly and yearly totals and other important informat ion 
aids in income tax preparation, for your personal use or for your 
accountant. 

Handles the Details --
s tore names and addresses for freq uently written checks, then print 
checks to f it standard window envelopes. eliminating the need for extra 
typing. You can even store any comment, explanat ion or other message 
(up to 255 characters) related to a particular check. 

Automatic Monthly Bill Payments --
Enter amounts and names of payees for all of your fi xed-cost monthly 
payments. and then sit back wh ile the system automatically prints 
checks. 

CHECKING PLUS . . ...... . .. . ... . . . . . $99.95 
Both Programs Require 48K And At Least One Disk Drive (2 Drives For FREE- T'R.S-&l Mod Lill & 4 progams supplied on DasPius (minimum system). 
Higher Storage Capadties). And All Hard Disk Systems Are S upported. Complete DosPius also available. 

FOR YOUR TRS-80'" • APPLE'" • IBM PC'" • NEC'" • OSBORNE'" • XEROX'" • KAYPRO'" • TELEVIDEO'" • ZENITH'" • SANYO'" 
DEC'" • T l PROFESSIONAL COMPUTER'" • SUPERBRAIN JR.'" • EPSON'" • Any CP/ M'" Computer 

CP/ M-baMd Compulon muol be equipped wllh Mlcrooofl BASIC (MBASIC or BASIC-80) 
TRS-aQ trademark Tandy Corp • APPLE trademark Apple Corp · IBM PC trademark IBM Corp • ATAA i trademark Atan, Inc · OSBORNE tradem ark Osborne Corp · XEROX trademark Xero.: Corp 

KAV"PAO t rademark Non· L•near Systems. Inc - TELEVIDEO trademark Telev•deo Systems. Inc.- SANYO lfademark Sanyo Corp - NEC t rademark NEC Corp.· DEC trademark O•g•tal Equtpment Corp 
ZE~ITH trademark Zentlh Corp - Tl PROFESSIONAL COMPUTER trademark Texas Inst rument s. Inc - SUPERBRAIN trademark lntertec COfp - CP/ M trademark Digttal Reseaech - EPSON trademark Epson Corp 

OUR SOFTWARE CATALOG 
H & E Computronics. Inc .. has mailed more than 1 mil lion 
software catalogs since 1978. Send $2 for our new 64-page 
catalog today! (We also send you our catalog FREE with 
every order). DEALER INQUIRIES WELCOME 

30-DAY MONEY BACK GUARANTEE 
... ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE ... 

DELIVERY SUBJECT TO AVAILABILITY 

!LE1faPUTR~%LS ~ 24 ;~~E~ 
50 N . PASCACK RD., SPRING VALLEY, N .Y. 1ot77 LINE 

-

(914) 425-1535 

AOO $3 00 FOR SHIPPING IN UPS AREAS 
AOO $4 00 FOR C 0 0 OR NON-UPS AREAS NEW TOLL·FREE 
ADO $5 00 TO CANAOA & MEXICO ORDER LINE 
ADO PROPER POST AGE OUTSIDE OF US . • IOVfSIOl o•,.. ' I U.TI I 

CANAOA & MEXICO ~ • (800) 431 -2818 

'tiifJil!f" v' 9 



programs supplied on DosPius 
(minimum system) Complete 
DosPius also available 

Each VERsABuSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 

VROLL.. $99.95 
•• a powerful and 1oplu1t1Cated, but easy to 11M payroll system tkat 
gowrnmenl requored payroll mlorma11on Compk>re employee re.:ords 

INI .. .,,..,.,d, and ..U n«euarv ~oil cakulat10n1 are performed autOINitiCally, With 
on acreen lor operato r apprOVlll A payrol can be run totally, automall 

operator can Intervene to pr~t a check from bang prmted, or to alter 
inlc>rm..,tx>n 11 If deltred. rocala may be poated to the VERsAlLDGER D'" $~lem 

$99.95 
control •ystem rkar g~Ye& you II'IISI4nt «CI!II 

track of aD ~nformat10n related to what 
are 1n llock out ol 11ock on , etc stores 5ales and pr1C1ng datol, ..Wrts 

!IOU when an 11em falls below a preoet pomt. and alows you to •nter and pnnt 
lnYOOCrs ~rectlyor to ink With the VERSARI:CDVAI!I ES• ~""' VERSAINVL"lTORY" pnnts 
al rweded tnVentory Utinga, reporll olalt<ml below reorder po..l , Inventory value re 
porll, period and yt<ar Iodate IAios r~rts, pncr lists, .. wnrory chec:kl..r$, etc 

N. PASCACK ROAD, SPRING VALLEY, N .Y. 10977 

V ERSAI..EDGER II"' $149.95 
VE!tsAI..mGER II"' • a complete accounting ~YStem that grow. u )IOU!" buliMa 
grows. VE!tsAI..mGER II"' can be used u a limple pereonal checkbook regilter, 
expended to a small businnl bookk.eping IYSfem or dewloped into a large 
corporate general ledger system ~~ any _.t.,_. toftware. 

• VE!tsAI..mGER II"' giYa you lllmolt unlimited IIOrage capKity 
(300 to 10,000 entria per month, depending on the IYifcml, 

• stores all check and general ledger information forever, 
• prints tractor-feed checks, 
• handles multiJ)Ie checkbooks and generalledgen, 
• pnnts 17 customtzed accounting reports including check registers, 

balance sheets, income statements, transaction reports, account 
listings, etc. 

VE!tsAln>GER II"' comes with a profeslioflllly.written 160 ~ "*"* de
&lgnt!d for first-time users. The VE!tsAI..mGER It'- manUIII wil hq) ~become 
quickly familiar with VERSAI..mGER II"', using cCJI'I'4)iete sample dllta fila 
supplied on diskette and more than 50 pages of sample printouts. 

SATISFACTION GUARANTEED! 
E~«YVERSABUSINESS~ modulo•_.,.oedtoou._tormalothotcornpot•"'"¥'-· 
ond 01 o frKtiOftolthoirc~~&t. lfl/OU ore not wtiOiied""th~IIUSINESS~ modulo, !IOU 
rnor,~ rd\Sm • Will-In 30 cloys for o refund. Monuolo for 01'1' 8USI ESS~ modulo rnor,1 be 
purchutd for $25 nch, c:rod.tod ID~"Ord o lo1or pu<choso olthol modulo 
AI~ bued Computon rnu11 be ~ With MICfOIOII BASIC 
(M or BASJC.IIJ) 

To Order: 
Write or caD Toll·fTee (800) 431·2818 ..-9 
(N.Y.S. residents caD 914-425-1535) 

' odd S3 for ohippmg "' UPS onu ' odd $5 to CANADA 0< MEXICO 
• odd S4 for C 0 D. or non-UPS ortu • odd proper JIOII080 •loowhor• 

~ ~ ,;;;;- - ~ DEALER INQUIRIES WELCOME • 
AI prices and ._ifcoriont oub,oct to chango I O.llwry oub,ec1 to ollllllability 

TRS Ill rradomafk Tond., c .. p APPLE rr.odom6rk AI'Pio C.-p · 18M PC trod;mork IBM C"'p OSBORNE tr.tomork Oobomo C..p XEROX rr.tomork Xft<>• emp KAVPRO tr..,_k Noft.U.. 
s,...r..,.,Ino. Tf.LEVIOEO ,,.....,_k T •lrwlfo Syt1~s Inc SANYO tradomork Sonyo Corp NEC trodfmork NEC Corp DEC tr.....,_k D91o1 e_. C.-p ZENITH tr..tomlrk bnllh C

n PROFESSIONAl COMPUllR tradomork ToXM I""ru"'""" Inc SUPERIIRAIN troclomork lnt.,l« Corp CP•M ,..,_k [),griM R-ch EPSTON tr~ Epoon emp 



In the One of 
~M)--:Dfilr.,.OD&ratlr110 Systems from Mlcro-Sys-

~11\AoM"'IIA Inc. 
long known for Its production of high quality, 

user friendly operating systems. Micro-Systems 
Software introduces a whole new breed of 
DOSPLUS. Version 3.5 explores avenues of power 
and flexibility previously untouched in TRS-80 DOS'. 

OOSPLUS 3.5 is the last word in professionally 
crafted operating systems and combines un-

• DOSPlUS 3 5's tota l device Independence and completely ex1ernol device struc
ture allow Interface to almost ANY kind ot peripheral. Support will be given tor 
hard disks. printers. and non-standard floppy drives. 

• In addition, DOSPLUS 3.5 otters many utllhies Including a menu driven user inter
face that allows file manipulation at the touch ot a key, full tile and disk ed"ing 
utilhles. and a directory check util"v with optional repoil Standard utilities let 
you mop trle locations. restore killed hies. or offset tile locations In memory 

• DOSPLUS 3 5 also includes one at the best Disk BASIC interpreters ovorloble w"h 
any DOS. With exclusive features like controlled screen tormottrng and label ad-

limited power and flexibility with the same reliable 
and steady performance you have come to ex
pect from the name DOSPLUS. In short, DOSPLUS 
puts you in total control. From its parameter rich 
library, to the many and powerful utilities, to the 
full featured BASIC, DOSPLUS is THE system for the 
TRS-80 Modell or Ill. 

Priced at $149.95, DOSPLUS gives your micro
computer mainframe power without mainframe 
price. Order yours today and experience the 
power ... DOSPLUS! 

dressing, DOSPlUS BASIC puts you a step ahead. Single step debugging, global 
tex1 ed"ing, program cross referencing, and a multi key/multi array sort ore all 
standard. 

• The DOSPLUS 3 5 manual will sel new standards in documentation. Almost 400 
pages ot cleO~ easy reading tex1 that will acquaint you with all areas ot system 
operallon. The user's manual rs wrrtten in English Instead ot ·computerese' and 
is a imed at both the novice and the experienced user alike The technical man
ual clearly documents every port ot the system and will prove a gold mine 
to programmers seeking to rntertoce wrth DOSPlUS 

MICRO-SYSTEMS SOFTWARE, INC. 
4301-18 Oak Circle , Boca Raton. Flo rida 33431, Te lephone: (305) 983-3390 

Orders Only 1-800-327-8724 
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256. Catching Rays 
~ Calculate altitude and azimuth to 

find the sun's exact position. 

90. Ephemeris for Comets 
~and Minor Planets 

Your TRS-80 goes Into orbit to pro
ject the positions of comets and 
asteroids. 
James H. Fox 

100. Molecular Matters 
~ Molecular orbital theories of chemls· 

try are elementary for the Model Ill. 
Karl Sa mow 

114. Wbat's Up and Wben 
~ A program that turns casual sky

watchers Into celestial experts. 
Adron D. U//y Jr. 

136. Life witb the Model D 
From office management to popula· 
tlon management. 
David G. Faske 

Learn about physics while you tour 
the stars. 
Sam Convlser 

186. The Blobox 
Monitor and control stress and ten
sion with this Model II biofeedback 
Interface. 
J.J. Barbarello 

196. Directory of Software Manufacturers 
and Distributors 
Everyone who's anyone In the TRS-80 
software world. 
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Game 

244. In Search of ... 
~ Hide words In diabolical puzzles and 

frustrate your friends. 
James Blatt 

Hardware 

126. Using the Model m 1/0 Bus 
If the Model l's system expansion 
port had you stumped, here's a 
guide to Its Model Ill improvement. 
James N. Cameron 

Review 

110. Super Utlllty Plus 3.1a
The Jaws of Life 
New features and more raw power 
marl< the newest SU + . 
William D. Allen 

160. OOSPLUS 3.5 
Micro-Systems Software takes an· 
other few steps beyond TRSDOS. 
John B. Harrell /II 

Science 

236. Brief Exposures 
~ How's your short-term memory? A 

tachistoscope program to test your 
perceptions. 
Brian Durell 

Smith Harris 

Technique 

172. Sorting in Place 
~ What to do when there's no room for 

a random-access disk file. 
George Reardon 

Tutorial 

110. Meet the MC68000 
A look at the Model 16 CPU's fea
tures for Assembly programmers. 
John Edward Crew 

134. Making Hay with AJTBys 
Random access without disk drives. 
Karl Townsend 

Utility 

252. DATATP 
~ A hybrid Basic and Assembly listing 

to simplify tape data handling. 
Jeff W. Collins 

Departments 
Model ll/12/16 6

• 
Side Tracks 
Copyright, piracy, and the TRS-80 
mar1<et. 

44. Suite 16 

90. Epbemeris for Comets aad MJnor 
Planets 

120. Meet the MC611000 

136. Life wtdl the Model n 

172. Sor11na 1111 PM 

186. The BloBox 

244. In SHrcll of ... 

256. f'...ad~Jng Rays 

Eric Maloney 

8. Proof Notes 
Science for the micro masses. 

10. Input 
Speeding up Andreassen's cipher. 
CoCo Robot Reader. Z80 versus 
68000. Who Is Suzuki Hayashkl? 
Structured Basic debate. Scrlpslt 
and Pencil Plus patches. Logo com
putations. Playing Pascal cribbage. 
Coma I. 

20. A1d 
Missing Issues. Modell Vldtex wanted. 
Law enforcement assistance. Graftrax 
chip. Stringy editor/assembler. 



22. Debug 
Fixing Strip Blackjack and Profile File 
Transfer. 

24. The Next Step 
RestOI'ing June's Model Iii Restore 
patch. 
Hardin Brothers 

Indulging a passion for mathematics. 
Scott Norman 

44. Suite 16 
The faster master osciliatOI'. 
Dan Keen and Dave Dlschert 

48. Reviews 
Ubrary Support Option. TR~ Pas· 
cal 2.0. Newbasic. Kuzel 11112116 
games. Guide to WordStar. Mannes· 
mann Tally MT160. Typltali 1.2. TRS-
80 Data Communications Systems. 
Project Manager. Clean Slate. Power
DOT. 

87. Review Digest 
What they're saying about T~ 
products. 

88. Calendar 

266. CeNotes 
Mighty Write, the I Ching, job esti
mate, grocery list, and Cram 100-
print formatting, business, a game, 
and the Book of Changes for Model 
100 buffs. 

286. News 
Texas instruments' crash and the In
dustry outlook. Microsoft joins 
Japan. Anti-copy lawsuit. Computer 
stOI'e survey. A networking standard. 
School micro update. Roger Moore. 
Free wOI'd processOI'. 

302. Reload 80 
UTerm and memory error messages. 
Amee Eisenberg 

304. Copemica Mathematica 
Human and machine vision systems. 
Bruce Powel Douglass 

314. Fun House 
Learn Spanish, states and provinces, 
and the times table. 
Richard Ramella 

316. Young Programmer's Contest 
This should be even bigger than last 
year's. 

324. The Gamer's Cafe 
A Florida condo and the Temple of 
Apshai. 
Rodney Gambicus 
Charles C. Edwards 

330. Feedback Loop 
Questions, answers, and occasional 
opinions. 
Terry Kepner 

340. New Products 
Olivetti paper guide. Manager 
DBMS. Standby power. Daisy M45 
printer. Datalock for CP/M. Color 
Scribe. Printout basket. Xidex pre
mium disks. The Buffer Box. MITE 
communications program. Clean 
your prlntwheel. Real Estate Anal
ysis. Beeper T·shirts. SuperSoft C. 

PIJBUSHEMRESIOE'fT 
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sn.ry Smyt~
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ACI c-oonaiO<I Patricia lltodley. 
Paula At....,, 

AN•atant Te.-10f Mol'fla. 
Ac:tveft•l•ng PrOdUCI•OI'\ Jane PrMIOf\ 

F1on1 Oaw•"· Btuce Hed•n. 
Scott Ph•lbf ~k 

PHOTOGRAPHY 
S~o~l)efY•tor Thomet V Z ~wt 

Sandra 0\il(tlte. Laure JeN'\•eon. 
Slutely Thomaa 
TYPESETTING 

Supen•aor. Sere 8ede I, Dan.,_ Ba ey 
Prlll'l Gongatu lr"" Ho ""· 

Cyoth • lltoutMau, llt!Ciy Pa•,.oano. 
HeoCI Thomaa, Suo Wille< 

OESIGN 
s~.~~•tot Jo~ Plllete 11 

s~,~,,, Oononoe. Howard Happ. 
Both Krommao, Ooon O..ono. 
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Suoan Stove"O. Su.taMo Torahlya 
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OESIGN OtRECTOA 
Chr SUM O..trlft'C)M 

The left bf.ckel. (, replaces the up arrow used by Radoo 
Shack to 1nd1Ca1t exponentoatoon on our pnnlouts When 
entenng programs publiShed In 80 Micro, you should make 
this change 

80 formats 118 program llsllngs to run ~ characters 
Wide, the way they look on your vodoo screen This ac
counla for the occu•onal wrap-around you w111 nolice 1n 
our program hsungs Oo<n let 11 throw you. part•cularly 
when entenng assembly II slings 

ArtiCle IUbml&aiOOI from our reader a are welcomed and 
encouraged InqUiries Should be addressed to Submis
SIOnS Edolor, 80 P1ne Street, Peterborough, NH ~58. 
Include an SASE for a copy of our wnters' gUidelines Pay
ment for accepted articles ts made at a rate of epprox· 
lmately $50 per printed page; all rights are purchased 
Authors of reviews should contact the Rev1ew Editor, 80 
Pine Street, Peterborough, NH ~58 
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SIDETRACKS by Eric Maloney 

Don't 
blame 
piracy 

Fmally, the new Radio Shack com
puters are not designed to encourage a 
great deal of new and innovative third
party software. The Model 100, for in
stance, is pretty much a self-contained 
machine; Radio Shack and the various 
TRS-80 magazines will provide much of 

'----------------i the supplemental software. The Model 

I 've heard several software manufac
turers claim recently that piracy is 

primarily responsible for TRS-80-re
lated companies going out of business 
or moving to other machines. This may 
be true in isolated cases, but it's simply 
not fair to blame the TRS-80 consumer 
for the industry's current sense of 
malaise. 

We recently included a question on 
our reader service card that asked peo
ple where they acquired most of their 
software. The results: 

From software houses 4S.6 percent 
From mapzines 28 7 
Self-written 17.9 
Friends, other programmers 6.0 
Copy it 1.8 

While these figures are open to a lot 
of interpretation, they seem to show 
that few people use piracy as the pri
mary means of building their software 
libraries. Three out of four of the re
spondents get most of their programs 
from Jegitirnate commercial outlets, 
either software houses or magazines. 

Piracy is a convenient explanation 
for the slump in the TRS-80 software 
Qtarket over the last year. But let's 
not overlook other, far more impor
tant, factors. 

To begin with, the TRS-80 market 
has matured to the point where soft
ware houses release few fresh, original 
packages. We've entered a period in 
which the major software manufactur
ers are concentrating on revising and 
improving proven winners. The market 
for such products is inherently more re
stricted than it wouJd be for some
thing new. 

Secopd. most consumers have already 
bought most of the software they need. 
They've gotten comfortable with their 
data-base managers and word proces
sors, and are not inclined to spend $150 
on a new package. 

Third, many TRS-80 users have moved 
beyond the novice stage, and can write 
software they previously might have 
bought. 
6 • 80 Micro, October 1983 

4 is an updated Model lll, at least un
til the CP 1M market develops, and en
hanced Model III packages will consti
tute much of its software. 

In short, then, software manufactur
ers are selling less because people are 
buying less, not because pirates are eat
ing up all of their sales. 

In a way, 1 wish piracy were the cause 
of the software industry's woes. Such a 
concrete problem could be handled in 
concrete terms. But the reasons are 
much more complex. It will take more 
than better protection schemes and 
stricter piracy laws to rejuvenate the 
market. 

Property Rights 

Speaking of piracy, I got a phone call 
the other day from the librarian of a 
computer club out on the West Coast. 
He wanted to know whether 80 Micro's 
programs are in the public domain, and 
whether he could therefore add them to 
his club's library. 

Such questions have been on the rise 
lately. They indicate the consumers' in
creasing awareness of the software 
piracy problem. But they also show that 
many computerists don't have a clear 
idea of what piracy is. 

Put simply, the programs that appear 
in 80 Micro are copyright-protected, 
either by the magazine or by the author. 
They can't be used by anyone other 
than the subscriber. You can copy our 
programs for your own use to your 
heart's content, but you can't swap 
them, sell them, give them away, put 
them on a computer bulletin board, or 
include them in a computer club library. 

Many computerists have gotten the 
idea that the medium on wttich a pro
gram is recorded affects its copyright 
status. Not so. A program is copy
righted whether it's on a disk, in a ROM 
pack, or on a magazine page. 

I don't betieve for a minute that peo
ple deliberately or maliciously try to rip 
us off. Mostly, they just want to share 
programs they've found useful. But the 
programs belong to us and our readers, 
not to the public at large. • 

Glossary 
Below is a glossary of acronyms 

frequently used in 80 Micro. 

ASCII American Standard 
Code for Information 
Interchange. Character 
code that refers to the 
computer's internal rec-
ognition of letters, num-
bers, and symbols. 

CP/M Control Program!Moni-
tor or Control Program 
for Microcomputers. A 
disk operating system 
produced by Digital Re-
search. 

CPU Central Processing Unit. 
Computer module that 
retrieves, decodes, and 
executes instructions. 

CRT Cathode Ray Tube. The 
television tube used to 
display pictures or 
characters. 

DIP Dual In-line Package. A 
standard integrated cir-
cuit package with two 
rows of pins at 1/lO.inch 
intervals. 

DOS Disk Operating System, 
such as OOSPLUS, 
NEWOOS80, TRSOOS, 
and LDOS. 

EPROM Erasable Programmable 
Read Only Memory. Us-
ually refers to a PROM 
that can be reused sever-
al times. It's erased with 
ultraviolet light and then 
programmed with a spe-
cial PROM progranuner. 

K Kilobytes. lK = 1024 
bytes. Used in referring 
to computer storage 
capacity. 

RAM Random Access 
Memory. This is the pri-
mary storage area of a 
computer. The informa-
tion in RAM is lost 
when power is discon-
nected. 

ROM Read Only Memory. 
This information cannot 
be changed and is not 
lost when the power is 
off. 



SWITCH To5'1J, DOUBLE DENSITY 

PEA TUllES 
• 5· and 8-incb• diak drive. 
• sm,Je. &: double-density 
• Any size and density in any mb 
• Read Modell, n• and Ill diab 
• 5- or 8-inch• system disk 
• Single &: double aided disk drives 
• DOS+ 3.3.9 included, with Diak 

BASIC. 
• 6 month warranty 
• Up to 3.75 megabytes online 
• Easy installation - pl\JI·in & run 
• Analog phase lock loop data 

separation 
• Precision write precompenaation 
• Regulated power supply 
• Guaranteed operation at 4MHz 
• All contacts gold plated 
• Solder masked & silk screened 
• Runs under DOS+ 3.3.9, TRSDOS 

2.3, NEWDOS 2.1, NEWDOS/80 
1.0, LDOS, NEWDOS/80 2 .0, 
and ULTRADOS 

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

• FD1791 controller + your FD1771 
• Fits Model I expansion interfaces 
• Fits LNW expansion interfaces 
• Track configurations to 80-tracks 
• 5 inch disk storage increased to: 

161,280 bytes - 35-track SSIDD 
322,560 bytes - 35-track DSIDD 
184,320 bytes - 40-track SSIDD 
368,640 bytes - 40-track DSIDD 
368,640 bytes - 80-track SSIDD 
737,280 bytes - 80-track DSIDD 

• 8 inch disk storage increased to: 

691,380 bytee- 77-tnck SSIDD 
1,182,720 b,- -77-track DSIDD 

88: aintle-aided OS: double-aided 
SD: linlle-density DD: double-denaity 

COMPLETE- The LNDoul*r 5/8, 
awitchel your Modell or LNW -80 
into the moet venatile computer you 
can own. The LNDoubler's switch 
allows you to boot from 5- or 8-inch 
ayatem diska, and it's acceuible from 
outside the interface. The LNDoubl.er 
5/8 comes with a double-density disk 
operating system (DOS+ 3.3.9), 
complete with BASIC and utility 
programs . . . ready to run your 
aoftware NOW! 

VERSA TILE - Whether you want 
sm,le-sided, double-sided, single- or 
double-density, 5- or 8-inch operation, 
complete vel'88tility is here today! 
Any combination of 5- and 8-inch disk 
storage is poesible with the 
LNDoubler 5/8. Each of your present 
40-track, single-aided 5-inch drives 
will store up to 184,320 bytes 
(formatted storage) - that's an 80C'(, 
increase in storage capacity for only 
half the coet 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 ll 

or Model III! I 
ADVANCED - The LNDoubler 5/8 
is the mOBt technically advanced, 
tested and reliable double-density 

baud you can buy. Tbe LNDoubln 
5/8 hM more featuna, lllOn opdoal 
and more IOftwue aupport than any 
other product of ita kind. 

EASY TO INSTALL - The 
LNDoubler 5/8 ia euy to inatall. 
There are no tnc:el to cut, no wiring 
to do, jUit a acrewdriver and a few 
minute. of your time is all that is 
required. The instructions are fully 
iUUitrated for all interfacee. 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 atock - at 
your dealer NOW for only 

$219.95 

RESEARCH CORPORATION ..- 31 

2120 WALNUT Tuetin, CA.12110 (714) 544-5744 (714) 141-1150 
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-._..-agazine publishing is a service 
1 T ..lindustry; the point is to detennine 
reader interest and provide information 
on those subjects. We're 15 people in 
Peterborough, trying to second-guess 
150,000 TRS-80 owners around the 
world. 

Fortunately, we don't work alone_ 
You tell us your interests by writing let
ters, filling out Reader Service cards, 
submitting articles, and answering 
surveys. We know, for instance, that 
you like science. Our last science issue, 
in November 1982, beat that year's 
games edition as a newsstand best
seller_ Scientific articles attract fan mail, 
and science consistently does well in 
Reader Service polls. 

Even though 80's readers tend to be 
more technically oriented than other 
magazines', your interest in science 
seems out of proportion: Most of you 

- - ----- -------i don't wear lab coats to work . Few of 
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you need a tachistoscope for short-term 
memory experiments, and few are as
tronomers who have to keep track of 
the sun's altitude and azimuth_ 

The reason you appreciate scientific 
applications, we suspect, has to do with 
a broader interest: You appreciate the 
impact of microcomputers. The micro 
has done what Jacob Bronowski did in 
The Ascent of Man and Carl Sagan did 
in his Cosmos television series; it lias 
promoted the democratization of science. 

It's commonplace to observe that 
home computers have brought the com
puting power of the UNIVAC days into 
the familiar confmes of the living room_ 
But in admiring the increased number 
and accessibility of computers, we 
sometimes overlook the more impor
tant spread of computers' capabilities 
or applications. 

Something like VisiCalc would l;lave 
been secret Pentagon property not long 
ago. Children using Bank Street Writer 
will never know-or will take for 

Science 
comes 
home 

granted-just how remarkable, sophis
ticated, and recent is the concept of 
word processing. Things that used to 
belong to men in lab coats are now 
available at your corner Radio · Shack 
store. 

Science, an arcane discipline to many 
people, is a prime candidate for micros' 
process of familiarization. Tachisto
scopes used to be found only in univer
sities' psychology labs; altitude and 
azimuth calculations were laboriously 
recorded in astronomers' libraries. 

Your TRS-80 and the programs in 
this issue can bring this privileged infor
mation home, whether or not you're 
specifically in the market for it; you 
may not care about Hueckel's molecu
lar orbital theories, but you might be 
intrigued by the logic behind Karl 
Sarnow's chemistry tutor (p. 100). "So 
that's it," you say. "With my micro to 
handle the details, I can see what those 
scientists do. It's not so baffling after 
all." 

In fact, 80 Micro readers are rather 
like scientists, in that both groups tend 
to make discoveries or complete proj
ects and then rush to publish the results 
in their favorite journal. Science is 
devoted to the sharing of information 
among the largest possible audience; the 
micro not only transmits information, 
but helps people understand it. • 

- E.G. 



BARE DRIVES 
ThiS Month s SpeCial OEM Vers1on o! Shugan 
SA455 (2S 40/ 40) Shmline $219 00 

Manufacturer Model 
No. of No. or Full or 

Price Heads Tracks Sllmllne 
Tandon' 5'1." Tlol100 1 40 hH $179 ()() 

TinGOil ' 5'1. " TMIOO 2 40/ 40 Full 249 ()() 

Tancon · 5 '1." TM 100·4 80/ 80 Full 329 00 

MP!' 5'1." Moelel 51 40 Full 179 00 

MP!' 5 '1." Moelel 52 40140 Full 239 ()() 

MPI' sv.· Mdl 501 40 ShmHne 179 ()() 

MPI' 5"'" Mdl 502 40/ 40 Sllmhne 239 ()() 

MPI' 5'1<" Mdl 902 80/80 Sl•,.,.one 329 ()() 

MP!' ' 8" Mdl 41 77 Siomllne 399 ()() 

MPI'' 8" Mdl 42 77177 Slomlone 499 ()() 

for TRS 10 'iQtn Ztn•'" Bt.t '"" Ollltfs 
For -·· ~ • .,., Po>-e< Supply 004 s~ 9~ •• For 0\JO! QM '"" ?OV.tr SUllO' I - S99 95 

MODEL Ill & IV 
RS·232 Communication 

DIRECT REPLACEMENT FOR 
RS·232, FULLY TESTED & 
BURNED IN , EASY INSTALLA· 
TION I 120 DAY WARRANTY. 
RS·232 ........ ........ . 78.95 

SPRINTER 
DOUBLE YOUR SPEED 

Speed -u p cuts computer 
operation time in half, saves 
time and money. Fast4 MHz 
Z808 CPU included, installs 
in 15 minutes with no solder
ing or cutting. 

SPRINTER Ill for MOD Ill $95.95 
SPRINTER I for MOD I $95.95 

WE ACCEPT 
• Visa 
• MasterCud 
• Checks 
• Money Order 
• C.O.D. 

All PRICES 
ARE FOR 

MAIL ORDER ONLY 
Prices , Specifications 
and OHerings subject 

to change without 
notice. 

.-SH List ol A~IIU£$ on Pa~ 323 

MODEL IV- 64K 
MEMORY EXPANSION 

GUARANT£~0 1 FULL YEAR 

SET OF 8 

4164 RAM CHIPS . . ...... 69.95 

PRINTER BUFFERS 
QUADRAM MICROFAZER 

Parallel to Paral lel w/8K ... . .. $149.00 
Paralleito Serial w/8K . . .. ... . 179.00 
Serial to Serial w/8K. . . . . . . . . . 179.00 
Serial to Parllel w/8K . . . . . . . . . 179.00 
Each Add 'l 8K Upgrade....... 10.00 

All come with pause control and copy 
feature, and can be upgraded to 512K. 

PRACTICAL PERIPHERALS 
MPB/EPSON w/16K .......... $149.00 
MPB/ EPSON w/32K . . . . . . . . . . 189.00 
In-Line Parallel or Serial w/32K 289.00 
In-Line Parallel or Serial w/64K 339.00 

ADD $3.00 FOR 
SHIPPING 

& HANDLING 
S6.00Extrallll' 
C.O.D. Orders 
Ohio Residents 

add 6.5% Sales Tax 

MOST SCHOOLS 
AND GOVERNME.NT 

PURCHASE 
ORDERS 

ACCEPTED 

ISN'T IT TIME YOU SCORED 
• .. WITH SCOREPAC!™ 

Get a SCORE of diskettes in a 
sturdy, new PAC and SAVEl 

LIMITED TIME OFFER 

Buy ANY SCOREPAC TM at its 
regularly advertised price and you're 
entitled to purchase a 5'1•" F1le Box 
for the added cost of only $17.95. • 
' Limit 1 File Box per SCOREPACTM 

SCOREPAC™ wl20 Paragon 
Plain JaneTM Diskettes 
1 SIDD . . . . . . . . . . . $38.95 

SCOREPAC™ 
wl20 Paragon Gold Diskettes 
1 SIDD . . . . . . . . . . ... $46.95 

SCOREPACTM 
w/20 Paragon Gold Diskettes 
2S/DD . . . . . . . . . . . $56.95 

Verbatim. 
PREMIUM DISKETTES 

AT AFFORDABLE 
PRICES 

DATALIFE™ 
VERBATIM OATALIFE'" 

DISKETTES 

Otskettes 1n both Stngle AND Double 
Soded. Soft AND Hard Sectored, all w1th 
reinforcement hub rongs. Individually 
100'\oo ERROR-FREE certofoed. Invest 1n 
GOLD! 
Paragon Platn Jane'" ( 1 S,SD) S t9.95 
Paragon Plain Jane'" ( 1 S.SDl 

Scorepac·· S38 95 
Paragon Gold (1S,DD) $23 95 
Paragon Gold (1S,DD) 

1 0 Sector $23 95 
Paragon Gold ( 1 S DO) 

Scorepac'" . $46 95 
Paragon Gold (25. 00) $29.95 
Paragon Gold (25.00) 

5corepac·· S56.95 

80 Micro, October 1983 • 9 



INPUT 

Speedin' It Up 
You ran an informative article by 

Karl Andreassen on counting and 
graphing cipher letter frequencies (June .-------------------., 
1983, p. 190). He included a good pro
gram but one section of it runs so slowly 
that it may be discouraging to readers 
interested in experimenting with 
decipherment. 

Andreassen generates an A-Z alpha
bet as a string and then compares each 

letter of the cipher text to each letter of 
the string with a MID$ function. 
There's a faster way to count letter 
frequencies. 

After generating 200 random letters, 
Program Listing 1 shows that the An-

10 'ANDREASSEN/LEEDHAM LETTER-FREQUENCY COUNTING LOOPS 
20 CLS : CLEAR2000:DEFINTA-Z:DIMC$(100B) ,A$ (26) ,8 (26) ,D (26) 
30 N•200 
40 PRINT"GENERATING RANDOM LETTERS";:FORX•1TON:C$(X)~CHR$(RND(26 
)+6 4) : PRINT",";:NEXTX:PRINT"" 
50 PRINT"ANDREASSEN METHOD";:AN$•TIME$ 
60 FORX=1T026:A$•A$+CHR$(X+64):NEXTX 
70 FORI•1TON:PRINT",";:FORJ•1T026 
80 IFC$(I)•MID$(A$,J,1)THENB(J)•B(J)+1 
90 NEXTJ,I : PRINT"":PRINTAN$:PRINTTIME$ 
100 PRINT:PRINT"LEEDHAM METHOD"1:LE$•TIME$ 
110 FORX=1TON:L• ASC(C$(X))-64:D(L)•D(L)+1:PRINT",";:NEXT 
120 PRINT"" :PRINTLE$:PRINTTIME$ 
130 END 

Program Listing 1. Deciphering made quicker. 

90110 ; 
99129 1 
99139 1 
90149 ; 
00159 ; 
00169 ; 
00170 ; 
00180 ; 
90199 ; 

FFF0 09200 ; 
44A9 00219 ; DSPDIR 
402D 00229 ; JP2DOS 
FFF0 3AE144 00230 1 
FFF3 DD 212B44 00249 ; 
FFF7 DD7799 002 59 ; LD 
FFFA CDA944 09269 ; 
FFFD C32D49 00270 1 
FFF0 00289 ; 
00000 TOTAL ERRORS 
DSPDIR 44A9 09210 99269 
J~2DOS 402D 09229 90279 
;FOR 32K USE 0BPF9H 
;DISPLAY DIRECTORY CALL 
;TRSDOS READY ADDRESS 
;GET 7TH BYTE 
;THESE TWO LINES PUT A 
;INTO 442BH FOR DSPDIR 
;DISPLAY DIRECTORY 
;BACK TO TRSDOS 
;FOR 32K USE 9BFP9H 

DIREC/ CMD 
FROM 'TRSDOS READY'TYPE: 
DIREC :D 
WHERE DKDRIVE 

FROM THE MOD III VERSION 
BY CARL ANDERSON 
89 MICRO 12/ 82 P . 32 

ORG 
DEFL 
DEFL 
LD 
LD 

( IX) ,A 
CALL 
JP 
END 

0FFF0H 
44A9H 
492DH 
A, ( 44DAH+7H ) 
IX,442BH 

DSPDIR 
JP2DOS 
OFFFOH 

Program Listing 2. Robot Reoder in color. 
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dreassen double loop takes about 15 
seconds to fmd the frequency of each 
letter, whereas a simple single loop (line 
100) does it in five seconds. 

The listing is written in Basic, but 
cassette-based programmers can try it 
by eliminating the references to TIME$ 
and timing the loops as the dots proceed 
across the screen. 

Charles Leedham 
P.O. Box 1063 

Woodland Hills, CA 91365 

StickSHIFT 
This is a request to software authors

especially those who write games in 
Assembly language. Since the Model 
I/ UV4 uses SHIFf@ to pause the ex
ecution of a Basic program, please stick . 
to that convention to put a pause func
tion in games instead of S (for stop) or P 
(for pause). 

Also, please put a zero in 14308 
decimal (37E4 hexadecimal (hex)) to 
select cassette drive 1 on the Model I for 
sound output. 

Dave McG/umphy 
4429 Paula Lane 

Red Bank, TN 37415 

CoCo Conversion 
I was disappointed to learn that 

Charles Gillen's "Robot Reader" (June 
1983, p. 302) doesn't run on my Color 
Computer. Program Listing 2 includes 
modifications so the program runs on a 
16K Basic CoCo. 

Ross Guberman 
344 Weatherstone Lane 

Marietta, GA 30067 

Model 16 Program Flaws? 
"Programming the Model 16" by 

Dan Keen and Dave Dischert (June 
1983, p. 244) was badly flawed by inac
curacies and typographical errors. 

The address registers are numbered 
AO-A 7 and the data registers DO-D7, 
rather than as explained in the article. 

In explaining the power of the in
struction set compared to the ZSO, the 
authors came up with a routine to move 



INTRODUCING AIDSPLUS™ 

FOR PEOPLE YOU HAVE THEIR OWN IDEAS ABOUT WHAT AN 
INFORMATION MANAGEMENT SOFTWARE PROGRAM SHOULD BE. 

Ninety percent of the computer users in this country suffer 
anxiety, insecurity and sweaty palms at the mere thought of 
using a personal computer. Even though they know a personal 
computer can assist in innumerable ways and increase their 
productivity dramatically. Enter a remarkable new software 
program that makes a personal computer so easy to run that it 
can make you productive during your first encounter. All those 
horror stories you've heard about how long it takes to learn to 
use computer software or how the commands are all in code, 
etc .. You can now forget . 

Now with AidsplusrM you can experiment, recalculate and 
look at data in an endless variety of ways. As fast as your mind 
can think up new possibilities. With no lag between you and 
the computer. That 's a new kind of power - That 's greater 
than the sum of its programs. Power that makes AidsplusTM 
such a remarkable new th inking tool for the professional as 
well as the beg inner. 

CHECKBOOK 
lABElS/FORMS/MERGE 
AlP AIR IHV. BUSINESS 
SCHEDUlE 
DATA SORTIIHDEX 

RUNS ON 

TRSDOS • NEWDOS 80 • LDOS 
AND MANY MOREl 

With Aidsplus™, you can be using a personal computer in a 
very surprisingly short time. Even i f you've never been near one 
before. Aidsplus™ instructs you right on the computer's 
screen in a friendly, helpful way, so you learn as you go along. 
Everything is in english, not code, so there's no new language 
to learn . And there 's a special help key you can press to put In· 
structions on the screen if you can't remember what to do 
next. As a result you will make better decisions. You make 
them faster and become much more effective. And yet, 
AidsplusrM is so easy to use, you won 't find a simpler software 
program anywhere. All in one fast , easy to use package. 
Aidsplus™ is an electronic filing cabinet that puts practically 
unlimited information at your fingertips instantly. 

SPECIFY MODEL I, Ill or IV ........... ........• . . .. .... $99.95 

SATISFACTION GUARANTEED! 
Every AIDS™ module Is guaranteed to out perform all other competitive 
systems at a fraction of their cost . If you are not satisfied with AIOSTM for 
any reason, you may return It within 30 days for a refund. 

NEWDOS/80 
Verson 2.0 

Model I and Modell II 
The hottest Dtsk Operating System 1s now 
available tn tis latest verson Thts tS the ONE 
from Apparat. Inc , the people whose systems 
have made the TRS-80 the reliable computer 

$139 95 

NEWSCRIPT 7.0 
NEWSCRIPT tS the versatile TRS-80 word 
processtng p rogram It supports .. smart" 
pnntera hke the Epson Oktdata. NEC C ltoh 
Sponwnter. centromcs 739 and more 

NEWSCRIPT $109.95 

GEAP/Dotwriter 
GEAP lets you create words and drawtngs 
qutckly and eastly nght on the screen of your 
TRS-80 

..DOTWRITER .. uses htgh-resolut oon dot 
graphtcs .. to create laney lettersets 

Spec lei: 
GEAP AND DOTWRITER .. $8<4.95 

DATAGRAPH 
Transform your VISI·CALC" hies tnlo htgh· 
resolutton custom graphs on your TRS-80'' 
computer and graphtcs pnnter Super 3rd 
generation pnnter graphtcs program 

DATAGRAPH ................ . ... 74.95 

Let your TRS-80™ Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 
DISK OAIYE a MEMORY DIAGNOSTIC PROGRAM 

by David Stambauj:ih 
A complete checkup tor your MODEL I or 
MODEL Ill. THE FLOPPY DOCTOR-Version 3 
completely checks every sector of slngll or 
double density 35·. 40·. 77·. or 80-track disk 
drivu. Tests motor speed. head positioning, 
controller functions. s tatus bi ts and provides 
complete error logging . THE MEMORY 
DIAGNOSTIC checks tor proper write/read. 
refresh. uecutablllty and exclusivity ot all ad· 
dress locations. Includes both diagnostics and 
complete Instruction manual 

For MODELl ........ . ... .. . $24.95 
For MODEL Ill .. . .......... $29.95 

WE ACCEPT 
• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• c.o D. 

ADO $3.00 FOR 
SHIPPING 

'HAHOUNO 
Sl DO £xtr1 * 
COOOfWn 
01111 Resldtnt1 

add l 5" S*s Tb 
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INPUT 

1 byte worthy of the Intel 8008 chip of 
late memory. Even an 8080 can load the 
accumulator directly from a memory 
address, and the ZSO does it like this: 

LD A, (source address) 
LD (destination of address), A 

The HL or DE pairs can be loaded in 
the same way, giving a 2-byte, two
instruction move. A block move of any 
length can be implemented in four in
structions using the LDIR instruction. 

Of course the 68<XX> is more power
ful, flexible, and faster than the ZSO. 
But let's be accurate in our comparisons 
and fair to the ZSO. For its day it was a 
good chip and for nonbusiness it's still a . 
valid method of computing. 

Peter H . Granzeau 
315 Martha Lee Drive 
Hampton, VA 23666 

Authors' Answer 
Mr. Granzeau is co"ect that the ad

dress registers are AO-A 7 and the data 
registers are 00-DJ. Somewhere be
tween our typewritten page and the 
printed page, words were accidentally 
changed. 

Regarding our 280 comparison, 
there are cenainly many ways to get the 
same result. We could pick up any is
sue of any magazine and rewrite every 
program in it a dozen different ways. 
However, we used a comparison which 
conformed to our Z80 programming 
practices. Your way, while the shortest 
and quickest method, is rigid. It moves 
one source to one destination. Ours is 
flexible in that you can move HL and 
DE to different places. 

We did not intend to take away any 
pride from the 280, which is a fantastic 
microprocessor, but wanted to present a 
simple layman's contrast between the 
two devices. 

Dan Keen and Dave Dischert 
139 Mimosa Drive 

Rio Grande, NJ 08242 

Tail Wagging the Dog 
Kudos to Jake Commander for his 

musings on structured programming 
(February 1983, p. 37). That hot air 
balloon needed a pin stuck in it. Pascal 
is highly structured because it was 
designed that way, so it's easy to show 
that writing structured code with it pro-
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duces better code. Such demonstrations 
are mere tautological, self-referential 
word games. As long as a ZSO calls or 
jumps to numbered addresses moving 
upstream and downstream in the code, 
the structuralist believes in a fiction. 

Anyway, why should we Jet the tail 
(language) wag the dog (us)? 

I'm writing this with the new Model 
100 on my lap while sitting in an easy 
chair. The future is here. 

Allan Stark 
P. 0. Box 02039 

Detroit, MI 48202 

Memory Map Memo 
I am a new Model l 00 owner and the 

article by John Bennan (July 1983, p. 
158) was very informative. I'm curious 
about the memory map on p. 163, par
ticularly address 63897. Is "Suzuki 
Hayashki" a new Microsoft Basic 
command? 

Bob Rosen 
President 

Spectrum Projects 
93-15 86 Drive 

Woodhaven, NY 11421 

That 's a good question. Berman says 
he has no idea what it means and that 
it 's just an idiosyncracy of the ma
chine that was in the directory. The 
memory map was written in Japan by 
Microsoft so it could be anything, in
cluding a copyright trap. Any guesses 
out there?-Eds. 

Basic Dispute 
I just finished reading the first ar

ticle of the series, "Basic, Faster and 
Readable," by John Corbani (June 
1983, p. 104). 

I am an advocate of structured pro
gramming, and I see the need for clearer 
and more understandable programs. I 
agree with Mr. Corbani concerning the 
need to make Basic more readable, but 
he makes several statements that I feel 
must be corrected for the sake of proper 
Basic program structure. 

Mr. Corbani states that TRS-80 Mi
crosoft Basic does not require the use of 
an argument with a Next statement. This 
is correct, but failure to use an argument 
with each Next statement makes the pro
gram unnecessarily hard to understand, 
especially when you use complex pro-

gram looping structures. ~. this 
makes programs harder to convert 
among systems because this isn't a stan
dard feature in all interpreters. 

Mr. Corbani explains that remark 
statements are important in programs 
to document major blocks of subrou
tines or code. An important aspect of 
any program is the proper documenta
tion of the written code. I disagree that 
placing remark statements in Basic code 
immediately in front of executed line 
numbers results in no system overhead. 

The Basic interpreter stores all pro
grams in tokenized or prescanned for
mat, leaving each of the characters 
following the remark token as l byte in 
the computer's ·memory. To execute 
any program, the interpreter must scan 
the entire program store looking for the 
appropriate line numbers to execute. 

Remark statements written in a block 
of executable code require "skipping" 
to determine the location of the follow
ing line. Any remark statement added 
to a Basic program adds to the system 
overhead while executing the program. 
Remarks written using the single 
apostrophe in place of the remark token 
require 3 bytes of storage as opposed to 
the 2 stated by Mr. Corbani. 

Mr. Corbani advocates the use of 
POKE statements to set the system cur
sor at location 4020 hex to the appropri
ate value versus the use of the Basic 
"PRINT @" statement. The simple 
statement he provides as an example, 

POKE 16417, 60: POKE 16416, 0 

requires 28 bytes of storage, two calls to 
the command interpreter and four calls 
to the ASCII-to-binary number conver
sion for each Basic execution versus the 
one call to the command interpreter, 
one call to the number conversion 
routine, and ll bytes of memory re
quired by the equivalent statement: 
PRINT@,; used in the program. 

Mr. Corbani also incorrectly uses 
the CHR$ command in place of the 
STRING$ command to demonstrate 
screen positioning by cursor control 
characters. The correct statement 
should be: 

PRINT CHRS(28);STRING$(2,26); STRINGS; 

The technique he uses is valid but it's 
much faster to assign cursor movement 
strings to a string variable, such as 

AS = CHRS(28) + STRING$(2,26) +STRINGS 
(2,25): PRINT AS; 



THE RIGHT TIME AT THE RIGHT PRICE 

Wouldn't It be nice if your computer 
could always boot up with the nght time 
and date and then stay accurate. New
clock-SO will enhance your Modell or Ill 
system w1th powerful clock/ calendar/ timer 
functions. 

Uelng LSI (large scale integration) and 
custom circuits, Newclock-80 provides 
MO/ DATE/ YR, HR:MN :SEC plus 
AM/ PM and day of week and even takes 
care of leap years! It continues to keep time 
and date with quartz accuracy when the 
computer Is turned off or experiences a 
power failure . A single battery lasts over 2 
years . 

Compatibility: Newclock-80 Is 
compatible with any operating system, 
Including DOSPLUS, NEWDOS, LDOS. 
With its fully decoded circuitry It will work 
with any other hardware you may own. 
Bus expanders are available . 

MODEL I 

59..§ 

lnetallatlon Is very simple, no tools, no 
disassembly, no soldering. Just p lug it In, 
that's all . There is no power supply or 
messy cable . Newclock-80 plugs into the 
rear of the keyboard @ or side of the Exp. 
Int. @ . Model Ill Newclock fits the 50 pm 
card edge (underneath) 0 

The Software: Newclock-80 Is as easy to 
use as It Is to Install . -"SET". a Basic 
program, is used only once to set the time 
and date and select 12 or 24 hour format. 
-"TIMESTR" , also In Basic, patches your 
computer "TIME$" function to read 
Newclock-80. It also adds "TIME$" to 
keyboard-only systems, a short routine is 
simply "poked" Into low memory. 

Newclock-80 uses 12 ports (176 to 188) : 
6 for the time, 6 for the date. The data is 
conveniently stored In decimal form , no 
convers1on is needed You can read or 
modify any d igit using simple Basic "INP" 
and "OUT" statements. 

MODEL Ill 

No rlek trial. Order your Newclock-80 
today, see how easy it is to Install and 
operate then decide within 30 days If you 
want to keep lt. If for any reason you are 
not delighted with Its quality and 
performance, you may return It for a 
prompt and courteous refund. 

Your unit will come complete 0 with 
software on tape, detailed Instructions, 
handy reference card, and a 90 day 
warranty. Specify Modell or Ill . Software Is 
also available on disk: add $5. 
Lithium battery (not included) available 
from RADIO-SHACK (,..23-162) or add 
$1.50 to your order. 
Thank• to outstanding engineering and 
efficient manufacturing, ALPHA Products 
is once again able to offer a great product at 
a surprising price. Order your Newclock-80 
at no obligation today. 

Toll Free Order Line 
0 •221·0 16 

Orders O"l,, llr & l"locoH(21~ZN Stll. Hours: f S f.S. T. 

ADD S2 50 PEA ORDER FOR SHIPPING AND HANDLING 
WE ACCEPT VISA, MASTERCARD. CHECKS M 0 
C 0 D ADD S3 00 EXTRA 
NY RESIDENTS ADD SALES TAX 
OVERSEAS, FPO. APO ADD 10'11. 
DEALER DISCOUNTS AVAILABLE 



INPUT 

0-40 No changes 
50 G$=RIGHT(B$,4) :IFG$="0EO" or G$•"0EO." or G$="TEO" or 
G$="TEO." THEN90 
60 G$=RIGHT$(B$,3) :IFG$="LE" or G$•"LE." THEN90 
70 IFG$="EO" or G$• "Eo.• THENS•S-1:GOT090 
80 G$=RIGHT$(B$,2):IFG$="E" or G$~" E." THENSzS-1 
90 IFA$=0$ THENN=N+1:IFS>2 THENL•L+1 
100 IFA$=C$ THENW• W+1:IFS >2 THENL• L+1 
110 I FA$=C$ or A$sO$ THENT=T+S:S• 0 
120 IFA$=E$ or W>QANDA$=0$ THEN140ELSEA$="":GOT020 
130 REM 
140 No change 
150 Change TAB(20) to TAB(10) 
160-260 Change ALL TAB(13) to TAB(S) and USINGF to 
USING"Ut.t• 
300-310 Change USINGF to USING"IIt.t• 
320 PRINT" <ENTER> to TESTANOTHERSAMPLE" 
330 Change E to E$ 
340 No change 
350 REM 
370 C$=CHR$ ( 32 ) 
380 O$=CHR$(46) 
390 E$=CHR$(13) 
400 REM 
410-460 No changes 
470 Print "PRESS ENTER" 
480 IFINKEY$<>E$ THEN480 
490-52 0 No changes 

Program Listing 3. Scripsit patch. 

If this positioning is used in the pro
gram, then all that's required is a simple 
PRINT A$; statement. 

Corbani's use of the tab characters in 
the decimal range of 192-255 is incor
rect. The cursor tab functions begin 
with zero spaces tabbed with a value of 
192 and tab spaces for additional value. 
For example, the value of 202 ( 192 + 10) 
causes a tab over of 10 spaces. 

I am glad to see an interest in 
the structuring and neat formatting 
of Basic programs to increase user 
comprehension. 

Lt. Cmdr. J.B. Horrell ill 
Quarters 192-A 

Portsmouth Naval Shipyard 
Portsmouth, NH 03801 

Corbani Responds 

Constructive criticism does a lot of 
good, and I would like to comment on 
the subjects in the order presented. 

Next: MBASIC is the standard Z80 
Basic, and doesn 't require the variable 
qfter Next. Use options only where 
readability is improved. 

Remark statements: I agree, all code 
not necessary to the execution of a pro
gram is overhead. But a single remark 
statement at the beginning of a routine 
is better than frve remark statements 
scattered throughout the routine. 
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Jumping over a remark statement 
saves one line of interpretation. Scan
ning is fast and interpretation is slow. 
Remark statements using a single quote 
add a leading colon in addition to the 2 
bytes I mentioned. This can add 2 bytes 
to the program rather than the 1 byte I 
indicated. It depends on the context. 

POKE: Horrell missed the point in 
the example. I was trying to show an 
alternate way to position the cursor. 
POKEing a variable into a DCB is 
faster than some other ways of chang
ing location. 

CHR$ vs STRING$: Guilty as charged. 
Sorry. 

Composite strings are faster: agreed. 
I stressed that point in the article's last 
paragraph. 

TAB (192-255): The typo gremlin got 
to Horrell too. I was referring to 
CHR$(192-255), but he is right about 
the count: 192 = 0 spaces and 255 = 63 
spaces. 

I hope other readers with construc
tive comments help out with other ar
ticles in the series. 

John Corbani 
2455 Calle Linares 

Santa Barbara, CA 93109 

AIDS m Improvement 
I have used AIDS Ill (Version 1) for 

two years, and while it is an excellent 
program, its disadvantages are an
noying. Although the sort routine is 
fast , the characters are processed slow
ly, the garbage collection process stops 
the cursor for periods of time, and 
loading a file from disk is also delayed 
by the process. . 

The preliminary Version 2 is now out 
and my response is WOW! Keyboard 
input is accepted at the fastest rate I can 
type, loading from disk and saving to 
disk are very fast and the sort is now 
literally instantaneous. 

The machine-language Version 2 
meets all of my objections to Version 1, 
and AIDS III users who have not 
ordered the update should do so. 

Dick Richards 
20245 Bedford Road 

Battle Creek, MI 49017 

Patching Scripsit 
I enjoyed Carl Oppedahl's review on 

the Model I Radio Shack Double
Density Disk Kit (May 1983, p. 282), 
but there is a simpler 2-byte patch for 
Scripsit 1.0 that returns the computer to 
TRSOOS Ready: 

PATCH SCRIPSIT /LC (R = 20, B = 230, 
F = <XXXJ, C = 2040) 

Using the FILFIX utility, you can 
make another patch to Scripsit. Begin
ning at byte 63 hex of the ftrst record, 
the code reads: 

7C 21 FF 00 2S 7E 2F 77 AE 20 F9 22 

but should be changed to read: 

7C 2A 49 40 00 00 00 00 00 00 00 22 

This is a patch from Apparat which 
sets Scripsit's high memory address 
equal to the OOS HIGH$ stored at 
locations 4049-404A hex. It is needed 
since TRSOOS 2.7 double density (DD) 
uses a high memory keyboard and video 
driver. 

I wrote Program Listing 3 to work 
under 2.7DD. It is a modifted version of 
one you printed for the Model II in 
December 1982 (p. 130). Users of 
2.7DD should check with Radio Shack 
about version 2.8.0. This is the latest 
version of the OOS and includes fiXes 



j!junlimited vocabulary. 
Automatic inflection. 

l!1proven VOTRAX technology. 
~We use the famous VOTRAX SC01 phoneme 

synthesizer. 4 programable pitch level. 
r!1 Built in audio amplifier with volume control. 

(The Color Computer version speaks 
through the TV speaker) 

riYou can add voice to any basic program in 
minutes. 

~Super efficient: one single line in Basic will 
produce a full sentence! 

11'works with any speaker (or add $5.95 for 
handsome speaker module). 

rr'J Price breakthrough: same performance as 
,un its costing hundreds of dollars. 
Pronunciation dictionary included for hun
dreds of common words. 

~Voice editor will help you create unlimited 
number of words, sound effects, etc .. 

r!!Hundreds of applications -now cost 
effective in education, robotics, speech 
therapy, monitoring, games, aid to handi· 
capped, security, prompting .... 
Fully assembled and tested , 
90-Day warranty. 
Ready to plug in and talk. 

l!1As usual our 15-day money back guaranty 
protects you. 

VOICE SYNTHESIZER 
FOR MODEL I,III,IV 

and Coco 

95 

Order# C201 for MODEL I 
C203 for MODEL Ill or IV 
C205 for COLOR COMPUTER 

Price includes SYNTHESIZER MODULE, 
POWER SUPPLY, INSTRUCTIONS, 
EDITING AND DEMO SOFTWARE. $69.95 
SPEAKER MODULE (not needed for coco 
version) not included, add $5.95 

••••••••SUPER CONTEST•••••••• 
WIN $1000 +ROYALTIES FOR THE BEST TALKING GAME 

+WIN $1000 FOR THE BEST " SERIOUS APPLICATION " SOFTWARE 
Send S.A.S.E. For contest details. 

REVIEWERS: This is truly a remarkable 
product at an incredible price. We need your 
help to review it in all the major computer 
publications. Please send us a note If you 
are interested. 

TIMEX SINCLAIR USERS: 
There is a version for you. 

Toll Free OrdeT Line ~ 
800•221·0916 ~ 
0nNn ()Np. IH I lolo coM (ZU) ZW.Sttl H""ra: ... f .S. f . 

CLUBS: Contact us at (212 296 5916) if you would li ke to arrange for a product presentation. 

ALPHA fPrl®@Jw&r1~ 
79-04 Jamaica Ave., Woodhaven, NY 11421 , 11 ~(212) 296-5916 

ADO S2 50 PER ORDER FOR SHIPPING AND HANDLING. 
WE ACCEPT VISA, MASTERCARD. CHECKS. M 0 
C 0 0 ADO S3 00 EXTRA 
NY RESIDENTS ADO SALES TAX 
OVERSEAS, FPO, APO. ADO 10'11.. 
DEALER DISCOUNTS AVAILABLE. 



ALE TRANSFER PROGRAMS 
TRS -.IBM PC or XT 

APPLE _.IBM PC or XT 

Transfer your TRS l'v1odell, II. Ill. 4. 12 
or 16 files to the IBM PC or XT. 

Tra nsfer your Apple II. II+. or lie files 
to the IBM PC or XT. 

• No rnoce retyping Q( wasted ttme 
• Fast transfer-baud rates d 110.9600 
• Rle concatenation supported 
• Serd files d any length 
• tv\ake SSS - the IBM PC is new and 

software is scarc e-take your "new'' 
programs and sell them fQ( SSS. 

• Transfer ASCII files. random tiles. text 
fi les, da ta files. bina ry files. hig h level 
lang uage programs (Basic. Pasca l. 
Fortran. Cobol. etc.). electronic spread 
sheet data. WQ(d processor files. etc .: It 
all gets transferred! 

The Rle Transfer Program comes 
complete with all instructions. 
hardware and software (for both 
mac hines) 

FILE TRANSFER PROGRAM diskette 
(Waks with IBM DOS 1.1 Q( 2.0) 

APPLE_ $94.95 
TRS $89.95 
(State ms modei\Nhen Q(dering) 

Plus $2.00 shipping & handling 
(CA residents odd 6.5% State ~les tax) 

• '-!C/11'6A/COO/CHECK 0< Cl:l 
Phone Ofden call 
(408) 98&0164 

• PERSONAL 
•• COMPUTER 
••• PRODUCTS .-t?s 

1400 Coleman Avenue. Suite C-18. 
Santa Clara. California 95050 

18M ~ 0 regoslered noc:t9<T'ollc ol h>emalienol ~ 
Moc:hne Ccrp 
Apple 1 II'. and 1e ore reg~tered trode<'rlcJOO o1 Apple 
Coc'rputer he 

16 • 80 Micro, October 1983 

INPUT 

for some problems including one-drive 
copies using different density disks. 

John M . Ruschmeyer 
191 W. Sylvania A ve. 

Neptune City, NJ 07753 

Help Wanted 
I represent a nonprofit, charitable 

organization that uses TRS-80 Model I 
equipment in virtually every aspect of 
its affairs. We would be grateful if 
anyone would consider contributing 
Model I equipment such as keyboards, 
expansion interfaces, drives, and' printers. 
All contributions are tax-deductible. 

If you would like more information, 
please call or write. 

Robert Epstein 
Executive Director 

Cambridge Center for Behavioral Studies 
11 Ware St. 

Cambridge, MA 02138 
617-495-9020 

Zeroing In 
If Pencil Plus users wish to send the 

graphics code for zero (which the 
TRS-80 tries to reject), there is a patch 
to the Pencil Plus module that does the 
trick. This takes care of Epson prob
lems with underlines, scripts, and so on . 
Since many have already keyed it in, 
here is the change in Superzap format: 

PENClL07/ SYS, Sector 7: 

Byte A2: 
Byte B2: 

CHANGE: TO: 
FEFF 28F2 FE3F 20F2 
CD3B 00 32E8 37 
(Model 111 = D3F8 00) 

Dan Robinson 
1625 Higgins Way 

Pacifica, CA 94044 

Load 80 Bulletin Board? 
I own a Model 100 and in the past I 

subscribed to Load 80. I felt it was of 
good value, but dropped the service 
because I wasn't interested in most of 
the programs on the tape/ disk and 
wasted some of the material . 

I suggest that you offer software on 
an 80 Micro bulletin board. The con
sumer could selectively download pro
grams of interest and be billed at a fee 
for each program downloaded or based 
on connect time. The bulletin board 

could include other features such as 
Computer News. 

The bulletin board could also serve as 
a way for authors to electronically sub
mit articles and programs for considera
tion for publication. The Model100 is a 
natural for communications and many 
owners would like a way to download 
programs individually rather than type 
them in. 

David E. Clapp 
1769 Kingsway Court 

Cincinnati, OH 45230 

Judging f rom the clicks, buzzes, and 
whirrs coming from Techville these 
days, the 80 Micro Bulletin Board is 
well underway. We plan to make avail
able programs for the whole TRS-80 
lineup. 

In the meantime, CompuServe is put
ting our Load 80 programs onto Soft
Ex, their software exchange area.-Eds. 

Novice Request 
I would like to see an article that ad

vises us Basic novices on how to use 
PEEK and POKE for the Model III. I 
have yet to see anything that helps me 
with this. 

I have several programs that could be 
enhanced if I could figure out what 
the programmer is POKEing and PEEK
ing at. 

If somebody decides to write about 
this, be sure to write from a beginner's 
viewpoint. I often fmd hints in the 
magazine from the letters and articles, 
but in many cases ~he authors assume 
everyone is on their level of expertise. 

Jim Ewing 
8907 Warner Ave., Suite 163 

Huntington Beach, CA 92647 

Logo Language 
In "La Plume de Ma Tante" (July 

1983, p. 78) Phillip Martel and Robert 
Nicholas assert that "Since Logo is a 
graphics language . . . you wouldn't use 
it for numeric computations. " 

This comment applies to the Radio 
Shack Color Computer version of 
Logo, which (as noted by the authors) is 
not a full implementation of Logo and 
is mostly a graphics language. Molly 
Watt's article, "Logo on the CoCo" 
(July 1983, p. 220), describes Color 
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,urs Wel't 1101 tnt forst (some !honk they aoe out"'e ~a.e 
oone our hotnf.-. ?fJo: anci 1ft'~ ttw-.: ~• tNnuf~tlutt .,, bfSI 
GrM<I Scoetn Htrt os why 
• t 1 ts UQhl onto tnt poelure tuDe oe a I< on beuun olos tnt 
onty CURVED ween MOLDED uaclly to the PICIU<I tuDe 
curvature 11 os Cut poec:oseoy to coveo the exposeo aou ol the 
p ctuoe tube The tot •S sucn that tnt statiC etec:toJCol\' os 
sultJCoent to oeep •I 111 plate' "'" also 111ttude some '""Sible 
tlllsable !Jot lor ai!IOI'e secure tule'llng 
•1he t •e< mate<oal tn~t .. e use Is ru<~•~~~ not too ~·• nor 
too lignt Tnernultou ru~ye,epltungd spoay 
We ace so suce•'>lt you "' 110ver u>o you< Green strt•n oil 
!Nt "'' ot•er .on uncond \oni tnOf'ey OK• guaranoy try our 
Goten Sc•ee• tor 14 ~VS II too any reason you are not 
Oebgh!ICI.,. tllol rt•urn 11 IO< a prompt rotund 
A last .,.ctd "'' ttunk 11111 compa'!lf1 •e ou<S .,.110 ace 
se 111g ITii 1 bt mad Should • •st tne r streetaoctruso!Oavt a 
p110nt nu,.,btr oiOf questoOIIS and OfelerS)oiCctpt COOs not 
every one hkts to seno cllec:ks oo a PO DOJOOOtte< tnt 
conveoocnc:e ot cllaogong theor purchase to rro.JtOr creo•t cards 
How come "'eaottht only green screen people 00ong ot' 
Oroe< your Ali'HA GREEN SCREEN tOday S I 1 ~ 

ADD Sl 50 PER ORDER FOR SHo,.~G A~D HANDLING 
All ORD£RS SHomo FIRS I CLASS MAIL 
Wf ACCEPT VISA IIASIER CHARGE CHECKS M 0 
COD AOO 52 00 UnA • 
OUANTITY OISCOUNIS AYAilAtlE .. 
N Y RESIOENIS ADD SALES IU -



MAS,..R ?If 
HORS. 
HANDICAPNRTtl -
OVER 3 YEARS IN THE MAKING 
1st complete handicapping program 
that evaluates all variables 

PROFESSIONAl BUSINESS SOFTWARE SALE 
PRICE 

Mtcro Cash- retail bus. 129.95 
Accounts receivable- inv. 129.95 
M/Zal - editor/ assembler 129.95 
Maxi CRAS - check reg. 79.95 
Maxi Mail - mail system 79.95 
Maxi Stat - powerful stats. 149.95 
DOS plus 3.5 129.95 
New DOS 80 129.95 
DOS plus 3.4 (Mod I) 99.95 

Min imum 15'10 Discount on Moat Other Software 

SystPrn Exp.tn",""' II ll9 9'> WI ( AHHY 
I N OollhiPr '> B 1 i'l% MANY 

W DOS· l·l 199g•, Ill M', 
r ,HHJPn Dr lilt'', N() r 
w ''"+>ryttnnq /-l'J J l 1', T f [ l 

Send check I money order I VISA I Mlatercharge 
(Incl ude expiration date) to: Prof. Jones 

1114 N. 24th St. 
FAsT ,., 449 Boise, ID 83702 

SHIPPING ~ ..., 
Or call and place re 
order at (208) 342-6939 ' __: • J 

TERMS: FREE SHIPPING ALL SOFTWARE. 
Add $6.00 hardwara / C.O.D. Add $6.00 I Add 3 
weeks personal checka / Add 4.5'11> 10 residents / 
Add $6.00 outaide U.S.A. I Prices subject to change. 
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I INPUT 

Logo's features and disadvantages in 
detail. 

This is a more classic method of 
writing the factorial function, in Ter
apin Logo: 

TO FACT :NUMBER 
W :NUMBER=OOUTPUTI 
OUPUT :NUMBER•FACT :NUMBER 
END 

Logo is neither just a graphics 
language nor simply a language for 
children. Its interpretive, procedural 
approach to programming is easily 
grasped. 

Since Logo is derived from Lisp, in
cluded is a Lisp program written in the 
same recursive style as the above Logo 
program: 

(define (fact number) 
(cond (( = number 0)1) 
(else (• number{ fact ( - number I)))))) 

Leigh L . Klotz Jr. 
Software Research and Development 

Terrapin Inc. 
380 Green St. 

Cambridge, MA 02139 

Pascal-80 Cribbage 

In preparing my article, "A Pascal 
Primer" (July 1983, p. 94), the em
phasis was on the language Pascal, and 
I forgot to give instructions for Pas
cal-SO users to load, compile, and run 
the cribbage game in the article. 

To ready the game for Pascal-SO, you 
should enter the source code in seg
ments and stop at any convenient point 
using the editor's Save command to 
write each segment to a disk me. 

Once you create the source me, write 
a smaller source me containing the 
compiler. Include statements for each 
segment. For instance, using the file 
names above, this me should contain 
these statements: 

($ CRIBBAGE/PI ) 
($ CRIBBAGE/P2 ) 
($ CRJBBAGE/P3 ) 
($ CRIBBAGE/P4 ) 
(S CRIBBAGE/PS ) 

You can save this in another ftle and 
then compile it using the Compile or 
Run commands. 

To use the source code me contained 
on the Load-SO disk, you must use one 
of the utilities provided with the Pas
cal-SO system. The source code flle I 

sent was written in ASCII character for
mat to simplify printing. The Pascal-SO 
compiler requires a compressed me for
mat. Use the following format to con
vert the me: 

TEXT CRJB/P AS TO CRIB/ SRC 

When the flle is converted to com
pressed format, enter the Include state
ment in the Pascal text buffer using the 
edi~r and use the Compile or Run com
mands to compile cribbage. 

Lt. Cmdr. J.B. Harrell III 
Quarters 192-A 

Portsmouth Naval Shipyard 
Portsmouth, NH 03801 

Computer Rip-off 
On May 11 someone stole my TRS-SO 

Model III, serial number 489, from my 
car while I was at a local computer club 
meeting. Anyone with information 
should contact the Sacramento, CA, 
Police Department, case number 83-
26215, or contact me. 

Comal Info 

Henry Hoover 
P.O. Box479 

Elk Grove, CA 95624 

When is 80 Micro going to tell people 
about Comal? 

Robert G. Hoffman 
5044 Allisonville Road #F 

Indianapolis, IN 46205 

Coma! is the acronym for Common 
Algorythmic Language. It has been 
around for about 10 years but it's only 
become popular in the last five. Still, it's 
used mostly in Scandinavian countries 
and in Great Britain and has had very 
little exposure in this country. 

Coma! is primarily used as a begin
ner's language taught to novice pro
grammers in schools. Presently, it is not 
available for TRS-80 computers, but 
may be obtained and used on Commo
dore's CBM, PET, and Commodore 64 
systems. Apple computers with the 
CP I M board also have a version avail
able and Texas Instruments is contem
plating making Coma! available for 
their personal computers. More infor
mation on Coma! can be obtained from 
the Coma/ User's Group, 5501 Groveland 
Terrace, Madison, W153716.-Eds. 



Model100 8K $679 
Model1 00 24K $835 

~--

CITOH Prowrlter $375 
CITOH Prowrlter II $649 

Color Computer 16K $175 
w/16K Ext. Basic $255 
w/32K Ext. Basic $345 

CoCo Drive 0$329 
CoCo Drive 1 $235 

Model IV 16K $849 
Modei1V64K 

2 Disk & RS232 c $1699 

Sliver Reed EXP500 $430 
Sliver Reed EXP550 $665 

BUY DIRECT Here are just a few of our fine offers ... 
call TOLL FREE for full information. 

COMPUTERS R S Modem I 129 DISK DRIVES 
Modei1264K 1 Dnve $2699 R.S Modemll 
Model 12 64K 2 Dnve 3375 R.S DC·1200 
ModeiiV16K 849 PRINTERS 
ModeiiV64K Smtih Corona TPI D W 

2 Disk a. RS232 1699 Silver Reed EXPSOO D.W. 
Color Computer 16K 175 Silver Reed EXPSSO D.W 

w i16K ext. basic 255 Datsy Wheel II 

* wi32K ext. basic 345 DWP210 
Pocket Computer 2 165 DWP410 
Model168 1 Dr 256K 4249 CGP115 
Model168 2Dr 256K 4915 DMP100 
Modei1008K 679 DMP120 
Model100 24K 835 DMP200 

MODIMS DMPSOO 
Lynx MI. Mill 235 DMP2100 
Hayes Smortmodem II 235 Gemlni10X 
Hayes Smortmodem 1200 565 Gemlnl15 
Novation Smortcot1200 459 CITOH Prowrlter 
Novation J.CAT 125 CITOH Prowrlter II 
R.S. AC·3 129 Okldoto 

Epson 

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

199 R S Model IV Drive 0 
565 Color Computer Dnve 0 

Color Computer Dnve 1 
545 Primary Hard D•sk Mil 
430 Primary Hard D1sk Mill 
665 ETC. 

1745 CCR·81 recorder 
629 C .C Joysticks (pair) 

1045 16K Rom Chtps 
199 64K Rom Chtps 
315 8K Par Par Mlcrofoser 
399 Parallel printer cables ore 
599 available tor most computers. 

1539 SOFTWARE 
1745 Coco FHL Flex D.O.S 
319 R S. Software 10% off list 
435 Send for listing of 
375 brand nome software. 
649 *Color Computer 6AK requires 

CALL Olive 0 and FHL Flex 0 0 S 
CALL 

P.O. Box 1094 

515 
329 
235 

3099 
1799 

52 
22 
25 
75 

135 

6995 

Prices subject to change without notice. 
Not responsible fOf typographical errors. 
TRS-80 Is a register~ trademark of Tandy Corp. 

480 King Street 
Littleton, MA 01460 
617-486-3193 

Write for your 
free catalog , ra 
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AID 
In Demand 

I'm missing the January, May, Au
gust, October, and November 1980 is
sues of 80 Micro . Does anyone have ex
tra copies? 

Let's Be Friends 
Does anyone want to be a pen pal? 

I'm 15, and I'd like to correspond 
with someone who has either a Model I 
or Ill . 

Massaro Otsuka 
2012 Stillwood 

Houston, TX 77080 

Vidtex Help Wanted 
Can someone tell me how to get Vid

tex software to work through my Model 
I's cassette port? 

E. W. Seidler 
P.O. Box 21541 

Denver, CO 80221 

Needs Model U Program 
I' m interested in fmding a program 

that can be used on a Model II to gener
ate CNC/NC tapes. Not only do I want 
to generate the tapes, I'd also like to in
terface with a tape-punching device. 
Can someone help? 

Mark W. Pollock 
Union Carbide Corp. 

P.O. Box 6087 
Cleveland, OH 44101 

Graftrax Chip Wanted 
~~~~~§9~=1 I need Graftrax for my MX-80 in 

order to run SuperScripsit. If you have 
....__......~ upgraded to Graftrax Plus and still have 
,...._""" your old chip, I'd like to buy it. 

Looking 
for 

answers 

George Tomlinson 
4ll East Rutgers Loop 

Montgomery, AL 36109 

Lost Without a Book 
Can someone help me obtain Model 

Ill ROM Commented? Soft Secto r 
Marketing has discontinued it and I 
can't fmd it anywhere! 

H enry Greenebaum 
2810 A rden Road 

Louisville, KY 40220 

t---------------l Stringy Floppy Patch 
Pulling Duty 

I'm interested in hearing from other 
law enforcement agencies or personnel 
who have a Model I pulling duty for 
their department. 

David R. Tapp 
Henderson Police Department 

101 North Water St. 
Henderson, KY 42420 

Trouble Adapting 
I' d like to contact anyone who uses 

Osborne/McGraw-Hill's General Led
ger with a TRS-80 and CP/ M. I'm hav
ing trouble adapting the control codes 
to make it work with the TRS-80. 

Bob Boyer 
1214 Polk St., Apt. 234 

San Francisco, CA 94109 

• 

I have a Model I with Exatron Stringy 
Aoppy drives and Microsoft's ED
T ASM Plus. Does anyone know of a 
patch for the editor/ assembler that 
allows the user to save f!les to the 
stringy floppy instead of the cassette 
normally used? 

Michael Ellis 
2812 Hood Road, Apr. 8 

Huntsville, AL 35805 

A Plea for Pascal 
I' m interested in fmding the cassette 

and documentation for People's Pascal 
I. Can anyone suggest a source, or be 
persuaded to sell their p rogram to me? 

C. W. DeLaughter 
327 St. A ndrews Lane 
California, MD 20619 

... ~C:, :\""~ • En c I o sure s 
0~ and power supplies 

.r=.. • with or without drives. 

0~";7 • Low mini mu m o rd e rs . 
~"<;,. • Att ractive quantity pricing. 

~~ • Durable, textured, color compatible 

Ann Arbor Precision 
7536 Jackson Road 
Ann Arbor, Ml 48103 
Order Desk: 9·5 EST 
(313) 426·5477 Mon-Thu 

r:,"\.~ finish looks great on your display counter! 
<:;>"- • Fully engineered product, high reliability design. 

• •NOW AVAILABLE IN QUANTITY: DUAL TEAC F0.55 
VERTICAL ENCLOSURE WITH OR WITHOUT FILLER PLATE, 

SINGLE OR DUAL TEAC F0.55 HORIZONTAL ENCLOSURE. 
• All standard configurat ions also available. 
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The Answer is ... 

NEWSCRIPTITM 
THE WORD PROCESSOR 
FOR BUSINESSMEN AND 
PROFESSIONALS 
With ongoing support directly 
from us 

A FEW OF NEWSCRIPT's 2 00 
STANDARD FEATURES: 
• FORM LETTERS WITH MERGING OF NAMES AND ADDRESSES 
• GIVES SUPERB APPEARANCE TO YOUR FINAL DOCUMENTS 
• COMPREHENSIVE MANUAL WITH TUTORIAL AND EXAMPLES 
• CENTERING, TOP BOTTOM TITLES. INDENTS, PAGINATION 
• UNDERLINING. BOLDFACE. DOUBLE-WIDTH. ITALICSt 
• SUB SUPER SCRIPTS, RIGHT-JUSTIFIED PROPORTIONAL+ 
• CREATES TABLE OF CONTENTS, SORTED I NDEX 
• "LEGAL" LINE NUMBERING 
• SCREEN GRAPHICS, SPECIAL PRINTER SYMBOLSt 
• SEARCH'REPLACE GLOBALLY OR WITHIN LINES, COLUMNS 
• BLOCK MOVE. COPY. DELETE. INSERT. FILE MERGES 
• AUTOSAVE, WHOOPS. DIRECTORY. KILL 
• SUPPORT FOR ALL LISTED PRINTERS IS INCLUDED • • 

(NO PATCHES INVOLVED) • • 
• SUPPLIED READY-TO-RUN ON "TINY" DOSPLUS 
• ALSO RUNS UNDER NEWDOS 80. LDOS. MUL TIOOS. TRSDOS 

NEWSCRIPT 7.1: 
Mailing Labels Option: 
Special: NEWSCRIPT + LABELS: 
Daisywheel Proportional Option: 
"Pcncil"/"Scripsit" File Convertor: 
NEWSCRIPT Manual & Reference card only: 
Electric Webster + Correction Feature: 
Hyphenation Feature for Electric Webster: 
Grammatical Feature for Electric Webster: 
Dotwriter 3.0: 
Dotwriter + Letter Utilities: 
6.0 PLUS-MSS Model 4 utility pak 

RERUIRED CONFIGURATION:----..... .._ 
48K TRS-80, MAX-80, LNW, or 
compatible, with one or more 
disk drives. Specify Model I or 
Model IlL 
t some features work only if your 

printer has the mechanical 
capability. 

•• Daisy Wheel Proportional is an 
extra-cost option. 

TO ORDER, CALL NOW, 
TOLL-FREE: (800) 

824-7888, Op era t or 422 

$124.95 
29.95 

139.95 
49.95 
24.95 
29.95 

149.50 
49.95 
39.95 
79.95 
99.95 
49.95 

For orders, information. or names of nearby dealers: 
13) 764-3131, or write to us. 

BUlL SUPPORT 
MOST POPULAR 

PRINTERS! INCLUDING: 
Anadex. Brother. Centronics. C.ltoh, Diablo, Epson, Gemini , 
Microllne, NEC. Prowrlter. Qume, Radio Shack (LP 1-8 , DW2, DMP-
410. DWP 200-2100). Smith Corona, Teletype, Typewriter, anything 
compatibl e with any of these, and many others. parallel and RS-232. 

SPECIAL AVAILABLE OPTION: Right-justified 
proportional for Diablo. F-10, Qume, Spinwriter, 
etc. Requires "Daisywheel Proportional" Option 
plus NEWSCRlPT. 

REVIEWERS AND USERS AGREE. 
"NEWSCRIPT" is the best 
word procesor I have seen 
... unsurpassed in printer 
control . .. no other 
TRS-80 word processor 
can match its ability to 
format text . . . its editor is 
fast, easy. and powerful." 
(80 MICRO. Oc t . 1982) 

"Your phone information 
system and the prompt 
and courteous staff that 
you provide to help your 
clients ... are worth the 
cost of the system." 
(V.H.H.) 

"Better than cold beer on 
a hot dayll Thank you !I" 
(R .S.) 
"What a program. So easy 
to learn and easier to use. 
I waited too long before 
ordering!" (P.JM.) 

" . .. takes the TRS-80 to a 
new level or text handling 
. .. very user-friendly ... 
superb documentation, 
adaptability to many 
printers and operating 
systems ... a standard 
against which other 
TRS-80 word processing 
programs will be judged." 
(SOFTSIDE, Dec. 1982) 

" ... ongoing support 
second to none. with 
superb documen-
tation." (80 U.S. Journal. 
Feb. 1982} ___ .....__ 

Order from your Soft ware dealer or from: 

PR~® .- 98 

Dep't. C, Boz 560 No. Hollywood, CA 91603 
TERMS: VISA. Mastercard. check s. money o rders. COO. No P.O.'s acc<Opted. Most o rders shipped 
within 24 ho urs. Please add 83.00 ro r surface UPS In U.S.A.. or 86.00 ror UPS Blue Label Add 86.00 tn 
Canada. 8 15.00 overseas air sh ipment. 6'·'l'lo sal es tax In CallrorniL 



DEBUg 

Stripping Problem 
There is a correction to Stephen 

Mills' "Strip Blackjack" article (Au
gust 1983, p. 256). Under System Modi
fications (p. 257), the line change to 
provide multiple USR functions should 
be made to line 130 in Program Listing 
2, not to line 30 as mentioned.-Eds-. 

Profile Corrections 
There are several problems with the 

program listing in my "Profile File 
Transfer" article (July 1983, p. 290). To 
make the program operational, add 
K(32), 1(32), DL(32), and LD(32) to the 

Patches 
and 
fixes 

If the number of fields the program 
displays from both the old and new rec
ords exceeds the available screen space, 
only the "new" fields will remain on the 
screen. 

Also, if the number of fields exceeds 
20, I suggest you substitute LPRINTS 
for the PRINT@ commands found in 
lines 166 and 200, and skip the screen al-

1---------------; together. In line 200, however, change 

list of dimensioned variables in line 110, 
and then insert line 190 to read: 

190 IF (CL+ (NF - 1)*32)> =700-
(LEN(NM$(NF)) + IO)THENCL = O:CLS 

only the fu-st two PRINT@ commands. 
The third remains as a screen prompt. 

John Mabry, Ph.D. 
Murdock Center 

Butner, NC 27509 

MICRO~DESIGN 
IF you doN'T kNow TJ.iE NuMbER, you sJ.tould. 

TRS 80, ModEl 4 sysTEM 
upGRAdE iNcludiNG THE 
EXCEpTiONAl MDX·b DISK 
CONTROLLER, ONE 40 TRACk 
Disk DRiVE, CAblEs ANd 
HARdWARE. 

ModEl I EXpANsioN sysTEM wiTH 
PHONE MODEM, DISK 
CONTROLLER, EPROM, }2K 
MEMORY ANd MUCH MORE 
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CoMplETE 

S4bQQ'1 
Fully AsseMbled 

SysTEM wirk CASE 

foR THE ModEl 4 UsER who 
AlREAdy HAS floppy disk This is 
THE PHONE MODEM & 
SERIAL PORT foR 

MiCRO-DESiGNS STANd AlONE 
FLOPPY DISK CONTROLLER 
BOARD foR youR ModEl 4. 

Sl 'jQQ'J 
Fully AsSEMblEd 

MDX-5 SysrEM 

S4QQ~ 
BARE OOARd & 
UsERS MANUAl 

S12QQ~ 
Fully AsSEMblEd 
Mox-o SysrEM 



~EW 
MODEL IV FEATURES ON 

YOUR MODELS I and III 
FOR ~ THE PRICE 

but only with ... 
The HOLMES VID-80™ 

80 character video, which includes: 

,.. 
• 80x24 DISPLAY 

• CP/ M® 2.2 

• 112K RAM 

... ...... 

~ · · ·· ··· ···· ·-· · -

~ . ~ 
FEATURES: 

• Easy plug-in installation inside case. 
• Software patches available for many programs. 
• Improved Graphic Resolution. 
• 80x24 or 64x16 selectable modes. 
• CP/ M® 2.2, 112K RAM. (CP M 3.0 4th quarter '83) 

ALL O F THESE FEATURES FOR 
a SPECIAL price of ,;499oo 

(Model HI) or s599oo (Modell) Installed 
(Includes VX-3 or VX-1, CP/ M®, 64 K extended memory, 

Easy Installation Instructions, & MF-2 on Modell only) 

VID 80 PURCHASE ALTERNATIVES 
INCLUDE: 

Model Ill VX-3 80x24 video only $279.50 
Modell VX-1 80x24 video only $279.50 
CP/ M® 2.2 OP system (with VX-3 or VX-1 only) $120.00 
64K RAM Extended Memory $125.00 
NOTE: The VX I requ~res an MF I or MF 2 expans•on Mainframe. 

ORDFRING INFORMATION: 
• ONE YEAR ~ARRANTY Or-. All PRODliCTS 
• Add >h>ppng •nd Nndlong 

M~ I or M~ 2$9 00 U'>A. $IS 00 C•Nd..> & s.JOOO ()l.~r..,•• 
Othtr procluCI• .>del SS 00 US & C.n.odo ..n olho-u ...:ld IS 

• Pnrn suh,.K1 to fh.angP 14-•thout not.:-.-
• Paymrnl ~ cash•I'U chh:k. ~ ordfr, calh. VJU or M.utttfCh4f~ Pttrwmal dwck1 

1ub,«1 to 3 \lollf('k c~•r-•ncf' 

Abou( HOLMES ENGINEERING, INC. 

EXPAND and UPGRADE your 
Models I, III, and IV 

with Holmes .. . 
Disk Controllers/ Adaptors 
for all TRS so~ Model Computers 

Double Density Adaptor DX-lD (Modell) $129.00 
D1sk Controller DX-2D (Model I requires MF-1) $149.95 
Disk Controller w/clock DX-3DC (Model II!) $189.95 
Disk Controller wto clock DX-3D (Model II!) $149.95 
Disk Controller w/ clock DX-4DC (Model IV) $189.95 

"DOUBLE YOUR SPEED" 
CUT COMPUTER OPERATION TIME IN HALF 

Sprinter II for Model l $99.50 
Sprinter Ill for Model Ill $99.50 
Sprinter KX 6MHz for Mod. Ill and IV $147.50 

MEMORY EXPANSION 
Internal Installation 

Modell - IM-2 (W/ 32K RAM) 
PMC-80/81 IM-2P (Wt32K RAM) 

OTHER PERIPHERALS: 
Expansion Mainframe-MF-1 (For 4 boards) 
Expansion Mainframe-MF-2 (For 2 boards) 
Prowriter (dot matrix printer) 
Starwriter (daisy wheel printer) 
Color coded diskettes (box 10) 96 TPI 

SSDD $29.95 DSDD 
Epson Printer Driver 
Drive 0 Package w/ DX-3D, drive, power supply 
RS232 (RX-232) 
RS232 w/32K RAM (RX 232M) 
Expansion Interface-Mod I (Includes DX-2D, 
RS232 w/ 32K RAM , MF-1) 

$139.50 
$99.50 

$150.00 
$99.50 

$495.00 
$1,495.00 

$37.95 
$24.95 

$599.00 
$1 19.50 
$199.50 

$429.00 

- All Holmes Products come complete with easy to follow installat ton and trouble shooting gUides and our technical group is available 
for support as required. 

- Installation can be performed with out system modifications, soldering and little or no technical background. 
- MORE DETAILED PRODUCT INFORMATION IS AVAILABLE UPON REQUEST. Send a self-addressed, stamped envelope or 

call today for a FREE full product brochure. 
QUALITY IS BUll T INTO HOLMES PRODUCTS FROM THE START · ALL BOARDS ARE PRE TESTED AND PROPERLY 
BURNED IN 

TRS80 •s • rq,:SI~rfli trbdel'l\d rk of Tandy Corp , CP M tS a r~"rtd tradtm.Jrk ot Otg,1al R~arch Corp 

HOLMES 
ENGINEERING, INC. 

5175 Green Pine Drive 
Murray, Utah 84107 
(801) 261-5652 

..-Se<t Ust of AMrtlstJt$ on Page 323 

"' 153 

0 1!:> TRIBUTOR 
B, Toch. NY (800) 645 1165 L<'V«I IV Product•. Ml (800) 5213305 Soft 5.-ctor 
MJrk•llng. Ml (800) 521 6504 l),gttal O.stnbut•ng. TX 12141 330 1332 M&M Muo 
MMI. Quebec. C~nadd (5 14) 731 9486 

PLEASE CALL OR WRITE FOR AUTHORIZED 
DEALER NEAREST YOU. 

DEAlER INQUIRIES INVITED• 
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THE NEXT STEP 

Oops! It looks like I owe many 
Model III users an apology. 

In my June column (p. 24), I pre
sented a Basic patch that altered the 
Restore command so you could restore 
a specific line number. I included a 
stand-alone program as well as a patch 
to Model I NEWOOS80 2.0 and to TRS
DOS 1.3 that automatically included 
the new command . Since I haven' t 
heard any complainlS from Model I 
users, I assume the NEWDOS patch 
works flawlessly ·(I have been using it 
myself for several months). But the 
TRSDOS patch has caused problems. 

As I explained in June, I had only a 
limited amount of time to test the 
TRSDOS patch since I didn't have a 
Model III. Unfortunately, the patch 
loaded somewhere in the middle of 
Basic that only looked unused; it wasn't 
the free space that I had hoped. As 
many readers pointed out, every time 
they tried to load or save a program, 
their computer reset. 

The "free space" was actually a buff
er used by TRSDOS to hold sectors of 
Basic programs for loading or saving. I 
apologize to all those who had trouble. I 
hope a mistake of that magnitude won't 
happen again; I now have a Model 4, 
which can operate as a Model III, on 
which to try new programs. 

To those who wrote to question or 
complain, I promised to present a re
paired, workable solution to the prob
lem. After much thought and corre
spondence with several people, I present 
the following new, improved Restore 
patch. 

The Criteria 

A software project should begin with 

Restore 
patch 

revisited 

a list of specifications and goals for the 
project. Here are mine: 
• Restore should be altered so that RE
STORE nnnnn will alter the Read/ Data 
pointer to point at any line in Basic. 
• The patch should load automatically 
and keep off the toes of any other pro
gram in memory. In other words, it 
should be transparent to you until a 
program calls for it. 
e The patch should allow all normal 
entries to Basic, such as "BASIC," 
TRSDOS 1.3's "BASIC - M:4400l 
- F:2V," and NEWOOS's " BASIC 2." 
• The patch should use as little memory 
as possible; however, it can use more 
memory if it returns the memory to the 
system before it iilltializes Basic. 
• The patch should work with as many 
DOS systems as possible, not just with 
TRSDOS. 

At first, I hoped to find another place 
inside TRSDOS 1.3 for the patch to 

-------------------------L------------------------~ 

Program Listing 1. Revised Restore patch. 

00100 ;************************************ 
00110 ;* • 
00120 ;* RESTORE PATCH with automa t i c * 
0013 0 ; • b oot ing ot Ba s i c • 
001 40 ;* • 
001 50 ;* Assemble as BASICP/CMD * 
00160 ;* • 
00170 ;************************************ 
00180 ; 
00190 
00200 
00 210 
002 20 

, 
;********************************* 
;Modul e 1 -- Sa ve Entry Command • 
;**** ***************************** 
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reside. I thought about the hidden copy
right notice, but the space isn't long 
enough to hold the entire patch. 
(If you've never seen the notice, from 
Disk Basic's READY prompt enter 
CMD"&"&.) 

I also considered using a do-me to 
load first the patch and then Basic. But 
that would defeat the use of the - F: 
and - M: switches on entry to Basic. 
Also, as two readers pointed out, do
ftles under TRSDOS operate slowly and 
take up excess disk space. 

The solution I'm presenting wac: sug
gested, in a somewhat different form , 
by Michael Callahan of Ardmore, OK. 
The idea is simple in concept, though its 
implementation raises some interesting 
points. 

The Solution 

Program Listing I shows the Restore 
patch in a form that meets most of my 
criteria. Assemble the program as BA
SICP / CMD (no other ftlespec will work). 
When you wish to go into Basic with the 
Restore patch operative, enter, from 
DOS READY, BASICP followed by 
any of the optional switches your DOS 
allows (BASIC • is a special case; I'll 
discuss it below). The patch loads, 
moves itself to high memory and pro
tects itself there, then returns you to 
DOS. Instead of requiring you to type 
in BASIC again, the program does it for 
you, and Basic boots normally. 

For example, in TRSDOS 1.3 you 
might enter 

BAS!CP - F:2V 

You will then see on the screen, in quick 
succession, 

TRSDOS READY 

BASIC - F:2V 

followed by a screen clear and Basic's 
copyright and opening messages. The 
only difference between using the Re
store patch and normal Basic is re
membering to add the P (for patch) at 
the end of Basic. 

How It Works 

Listing I is written in four modules 
that each perform a specific function. 
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LiJ/iltr I cot~tltrwd 

llll231l 1 
llll241l 

I 
ORG 61HlllH ;BASIC WILL OVERLAY THIS 

llll251l 
llll261l 
llll271l 
llll281l 
llB 291! 
01l31lll 

;lst, backspace to "B" of "BASI CP" 

llll3lll 
1!1!320 
1!1!330 

I 
BEGIN LD 

CP 
JR 
DEC 
JR 

A, (HL) 
'B' 
Z,FOUND 
HL 
BEGIN 

;GET CURRENT CHARACTER 
1ARE WE THERE? 
1GO IF YES 
1ELSE DECREMENT HL 
;AND LOOK AGAIN 

llll341l 
I 
1N0w 
I 
FOUND 
Fl 0 

transfer entry command t o buffer 
llll351l 
llll361l 
llll371l 
llll381l 
llll391l 
llll41lll 
llll4lll 
llll421l 
llll431l 
01!441! I 
1!0451! DONE 
01!461! 
01!471! I 

LD 
LD 
CP 
JR 
LD 
INC 
INC 
JR 

LD 

DE,BUFFER 
A, (HL) 
0DH 
Z,DONE 
(DE) ,A 
HL 
DE 
Fl0 

(DE) ,A 

;DE=~>CAPTURE BUFFER 
;GET CHARACTER 
; CARRIAGE RETURN? 
;GO IF YES 
;ELSE SAVE IT 
;BUMP BOTH 
I POINTERS 
;AND LOOP 

; SAVE CAR. RET. CHAR. 

1!0480 , .......................................... . 
01!490 
00500 
00511/l 

;Module 2 -- Relocate patch to high memory, 
; protect, and link patch to RST l0H vector 
; ******************************************* 

01!520 
00530 I 
00541! HIMEM 
01!550 
00560 I 
1!0571! ; 
00580 LENGTH 
01l61lll I 
1!0610 
0061 5 
00620 
llll631l 
00641! 
llB6 59 
1!9661! 
1!0670 
1!0689 
00690 
00759 
1!0761! 
1!0779 
1!9780 I 

EOU . 44llH ; TOP OF MEM POINTER 
This value is for MOD III Disk 
Use 4049H for MOD I Disk 
or 40BlH for Leve l II 
EOU 39H 

LD HL , (HIMEM) 
DEC HL 
LD BC,LENGTH 
XOR A 
SBC HL, BC 
PUSH HL 
POP DE 
LD (4094H) , HL 
DEC HL 
LD (HIMEM) , HL 
LD HL,START 
LDIR 

;SET TO PROGRAM LENGTH 

;GET CURRENT HIMEM ADDR. 
;DROP ONE BYTE IN MEMORY 
;BC=LENGTH PROGRAM 
;RESET CARRY FLAG 
;HL=PROGRAM DESTINATION 
1TRANSFER I T TO 
; DE REGISTER 
;PATCH IN NEW START ADDR . 
;HL== > HIGHEST FREE ADDR. 
;SET NEW MEM, TOP 
;HL== >START OF PROGRAM 
;TRANSFER TO HIGH MEMORY 

907 90 ;****************************************** 
90809 1Module 3 -- Feed Entry Command Back to DOS 
1!0819 ; but without "P" on BASICP 
90829 :****************************************** 
99839 I 
09849 
91!851! 
99861! 
99871! 
99881! 
90899 
9991!0 
1!0919 
1!9921! I 

LD 
LD 
LD 
LD 
LD 
LD 
JP 

HL, (41ll6H) 
(KB) ,HL 
HL,FEED 
(41/ll6H) ,HL 
HL,BUFFER 
(PTR) ,HL 
402DH 

; CURRENT KB DRIVER 
;AND SAVE IT 
;HL==>FEED ROUTINE 
; NEW KB DRIVER 
; GET BUFFER ADDR, 
; SAVE AS POINTER 
;JUMP TO DOS 

ADDR, 

99931! Routine to feed command to DOS 
99949 I 
09959 FEED 
99961! 
1!9979 FEEDllll 
llB981l 
00991! 
lllllll9 
91919 
91929 
0llll30 
llll049 FEED29 
91950 
91069 
9ll/l79 
91981! 
9ll/l91l I 

PUSH 
LD 
LD 
CP 
JR 
CP 
JR 
INC 
JR 
INC 
LD 
POP 
RET 

HL 
HL, (PTR) 
A, (HL) 
0DH 
Z,QUIT 
' P' 
NZ,FEED29 
HL 
FEEDl0 
HL 
(PTR) , HL 
HL 

On return , 

;SAVE HL REGISTER 
:GET POINTER 
;GET CURRENT CHAR , 
; CARRIAGE RETURN? 
;GO IF YES 
:IS IT A P? 
; GO IF NOT 
;ELSE BUMP PTR 
;AND GET NEXT CHAR, 
;POINT TO NEXT CHAR. 
;SAVE POINTER 
; GET ORIG . VALUE 
;RETURN TO DOS 

charac ter is in A r egister 

91100 10n last time through, tidy things up and r e turn to DOS 

Listing I COIItinwd 
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Module 4 is the Restore patch I pre
sented in June, so I won't explain it 
here. The other three modules show 
some interesting programming ideas. 

Module 1 's purpose is to record the 
entry command (BASICP plus any op
tional switches) into a separate buffer in 
the program for later processing. Upon 
entering any / CMD program, the HL 
register pair points to the end of the ftrst 
word of the entry command in a DOS 
command buffer. Your DOS manual 
may defme the address of that buffer, 
or you can fmd it with Debug, but your 
program can pick up parameters from 
the entry command without even know
ing where the buffer is. All you must do 
is use the value of HL as it passes to the 
program (or Push it on the stack for 
later use). 

The logic in Module 1 backspaces HL 
until it points to the B at the beginning 
of Basic, then loads the entire com
mand, up to the carriage return or 
[ENTER) byte (OD hexadecimal (hex)), 
to a buffer defmed in line 1190. Note 
that the buffer is one screen line (64 
characters) long and that there is no 
error-checking for a longer entry com
mand. If that presents a problem on 
your system, either increase the buffer 
size or include the error-checking in 
Module I . 

Module 2 moves the patch to high 
memory, protects it there, and links it to 
the RST 10 hex vector at 4004 hex (I dis
cussed that vector and its use in my July 
column (p. 24)). Different DOSes han
dle the necessary pointers differently
writing a routine that meets all require
ments is difficult. You have to be aware 
of three pointers: 

e DOS's HIMEM or MEMTOP point
er, stored at 4049 hex in most Model I 
DOSes and at 441 1 hex in most Model 
III DOSes. This byte defmes the highest 
unprotected byte available for a new 
program in NEWDOS, but the lowest 
currently protected byte in TRSDOS. 
e 40B1 hex. This is Basic's pointer to 
the highest available byte and also to the 
top byte of the string variable storage 
area. NEWDOS sets this byte equal to 
HIMEM; TRSDOS sets it 1 byte less 
than HlMEM. 
• 40AO hex. Basic uses this byte to 
defme the lower bounds of the variable 
string storage area. Unless your Basic 
program changes it with CLEAR, it sets 
the area 50 bytes lower than the pointer 
at 40Bl hex. 
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Disk Basic, on entry, uses the 
HIMEM pointer to calculate the point
ers at 40B1 hex and 40AO hex. How
ever, a Basic • command from DOS as
sumes that the program correctly set the 
pointers. To use the command BASICP 
•, you must frrst fmd out how your 
DOS handJes the values in the pointers 
(enter Basic with protected memory and 
use Debug to check the values in the 
three locations). Then add code to Mod
ule 2 to set the pointers accordingly. 

The rest of Module 2 merely relocates 
the patch program to high memory by 
knowing the patch's length and by per
forming an LDIR block move. This 
move-and-protect routine works for all 
relocatable programs. If you wish to 

perform a similar move-and-protect 
with a nonrelocatable program (one 
that includes CALLs or JPs to internal 
addresses), your program must calcu
late how far to move the routine and 
then add that offset to the absolute ad
dresses before the LDIR instruction. 

The third module is the most in
teresting. It is designed to feed the 
original command to DOS with the P at 
the end of BASICP removed. You write 
this module in two parts. 

The frrst part of Module 3 fmds the 
current keyboard driver's address and 
stores it at KB. Then, it replaces the 
keyboard driver address in the key
board DCB with the address of the 
routine called Feed. Finally, it stores the 

address of the command buffer in the 
pointer PTR and returns to DOS. By 
changing the address of the keyboard 
driver at 4016 hex, each time DOS looks 
for a keystroke, the Feed routine pro
vides that keystroke instead of the key
board. (That is also how programs feed 
a do-f!l.e to the computer.) 

The Feed routine frrst saves the HL 
register and then uses the value stored at 
PTR to fmd the next byte in the buffer 
to send back to DOS. Notice that the 
routine skips any byte of P that it fmds 
and jumps down to the Quit routine 
when it encounters the OD hex/ carriage 
return byte. After it places the required 
byte in the A register (normal drivers 
always return values in the A register), 
the routine stores the HL pointer back 

______________ _.... ______________ --t to PTR and recovers the original value 
r--------------------- ---------; of HL from the stack. Control then 

Listmg I conunued 

01110 
01120 
01130 
01140 
011 50 

; 
QU IT 

01160 ' 
011 70 KB 
01180 PTR 
01190 BUFF ER 
01 200 ; 

LD 
LD 
POP 
RET 

DEFS 
DEFS 
DEFS 

HL, (KB) 
(40 16H ) ,HL 
HL 

2 
2 
64 

;ADDR. OF ORIG KB DRI VER 
; SET IT BACK UP 
; RESTORE HL REG I STER 
;RETURN TO DOS 

;STORAGE SPACE 

' ; ONE FU LL LINE 

01210 
01 220 
01230 

' ; *********************************** ** 
;Modul e 4 -- Patch fo r RESTORE Command 

01 2 40 ;* *********************************** * 
01 250 ; 
01 26 0 ; 
0! 270 EXI T 
01 280 
01 290 
01300 
01310 
01320 
0133 0 
01340 

; 
START 

0135 0 NO 
013 60 

' 

EQU 

EX 
LD 
CP 
J R 
LD 
CP 
EX 
J P 

1D78H 

(SP) ,HL 
A,L 
5BH 
NZ, NO 
A,H 
l DH 
(SP),HL 
NZ,EXIT 

0137 0 
01380 
01390 
01400 
01410 

; Now t e s t fo r RESTORE toke n 
I 

01420 
01430 
01440 
014 50 ' 

CALL 
CP 
J R 
DEC 
J P 

lD78H 
90H 
Z, YES 
HL 
EXIT 

;NORMAL RST 10H ROUTI NE 

; GET TOP OF STACK 
;GET LSB OF STACK VALUE 
, AND TEST I T 
; GO I F NOT 5BH 
; GET MSB OF STACK VALUE 
;AND TEST IT ALSO 
; STACK & HL RESTORED 
;GO I F NOT CORRECT CALLER 

; GET NEXT VALUE I N A 
; RESTORE TOKEN? 
; GO IF TOKEN FOUND 
; ELSE CORRECT POINTER 
;AND LET BASI C WORK 

01460 ;RESTORE t oken f ound --
014 70 ; 

now check f or line 
n umber fo llowing i t 

01480 
01490 
01 500 
01510 

' YES CALL 
JR 
JP 

1D7 8H 
C, YES2 
1D91H 

;IS NEXT VALUE NUMERI C? 
; GO IF I T I S 
; ELSE TO NORMAL RESTORE 

01 520 
01 53 0 
015 40 
01 550 
01 560 
01570 
01580 

;RESTORE token f ollowed by a numeral - - assume i t i s 
; a l ine number, otherwi s e UNDEFINED LINEt erro r 

01590 
01600 
01610 
016 20 
016 30 

; 
YES2 

01640 ; 
1!16 50 

CALL 
PUSH 
CALL 
DEC 
LD 
POP 
DEC 
J P 

END 

1E5AH 
HL 
1EC8H 
HL 
( 40FFH) ,HL 
HL 
HL 
EXIT 

BEG IN 

; GET LINE t I N DE 
;SAVE POINTER 
;GET LINE ADDR. IN HL 
; GO BACK ONE SPACE 
;PUT INTO READ POINTER 
;RECOVER POINTER 
, AND CORRECT I T 
; BACK TO BASIC 

returns to DOS to process the ersatz 
keystroke. 

The Quit routine, before it returns 
control to DOS, links the normal key
board driver back into the system. If it 
didn't, DOS would call up Disk Basic, 
but you'd be unable to type anything 
else into the system. When the OD hex 
byte is received by DOS, it processes the 
command it has received, loading and 
executing Basic normally. Because 
Listing I is assembled at 6(XX) hex, Basic 
overwrites all of it and essentially disap
pears from memory, leaving only the 
patch protected in high memory to pro
cess RESTORE nnnrm commands. 

As I explained above, I have tested 
this program with TRSDOS and NEW
DOS. I don't use LDOS or DOSPLUS, 
but it should work with either of those. 
No patch to the RST 10 hex vector is 
completely compatible with MULTI
DOS, which resets the value at 4004 hex 
to ID78 hex after Basic commands such 
as CMD" DIR" (it probably uses that 
vector itself during either CMD or DIR 
processing). 

If you use a tape system, you can ig
nore Modules 1 and 3 but you must add 
the few required lines in Module 2 to 
calculate and reset the 40AO hex and 
40Bl hex pointers. Just add -50 to the 
new value you will store in HIMEM 
(40B1 hex), and load that at 40AO hex. 
You will be able to assemble the pro
gram with any name you wish, and load 
it in using the system command. How
ever, you must add a JP 1A19 hex in
struction after the LD IR in order to 

'----------------------------------' return to Basic. 
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OFESSIONAL FOOTBALL ANALYSIS SYSTEM 
THE MOST COMPREHENSIVE SYSTEM 
-NOW AVAILABLE FOR 1113 

At the controls of the mo&tsopho&tocated football 
analySis software, your personal computer can 
make the upcoming football season the most 
excllong ever' 
GRIDST AR'" the profess onallootball analysrs 
system, IS com prosed of lour main components 
* PROFESSIONAL FOOTBALL DATA BASE 
Fole compnsed ol2184 regular season games, 
197310 1983incluslve 

* DATA BASE MANAGER 
- Comprehensive ullloty 10 display edot, and 
search your Data Base 
* WEEKLY HANDICAPPER 
- Thos program handocaps a lull week of games 
usong the GRIDSTAR• STRATEGY 

* GRIDSTAR• DEVELOPMENT PROGRAMS 
All programs used to develop and test the 
GRIDSTAR,. STRATEGY 

Profeallonal Footbllll Data Base 
At your dtsposal a complete hos1ory of Ameroca·s 
No 1 Sport 11 years of game data Each 16-
byte game record oncludes home and away 
teams home and away scores the closong hne, 
day week and date 
Dal8 ... _..., 
To kftp your Dati Bate current for yean to 
come full EDIT FUNCTION allows you to 
change or add any game record The 
IOPhlltluled DISPLAY MODE lets you acroll up 
end down through your Dati Base The 
extenatve SEARCH FUNCTION Ia a aenoua 
analyttcel tool Set any combination of 20 -rch 
peramelerl and Invoke I INICh for qualified 
gam& Automatic won/loU anelylll Clft be 
fnat8nlly dllpleyed 

.....,1111.11" If ......... ....,All"' 
aTIIAftGY 
1111111 morning prwdictor program 

IMORIOITAR,. 
"!~!'!~~P.!~~anct ..... ;..; ICOtO 

~~='-~~TC~ 

The ORIDITAR•STRATI!OY 
Employong advanCed atahshcaltechnlqun. our 
development team has researched numerous 
methods of predocllng wonners agaonst the 
spread Of these, love approaches proved 
eHectove enough to be oncorporated onto the 
GRIDSTAR'" STRATEGY 
• POWER RATING ANALYSIS 
• STREAK ANALYSIS 
• POINTSPREAD ANALYSIS 
• HEAD· TO· HEAD ANALYSIS 
• MONDAY NIGHT ANALYSIS 
Each of the above approaches. taken separately, 
has proven to be a consrstent wonner But when 
com boned onto a comprehensove handocappong 
system, the GRIDSTARM STRATEGY. the results 
have been consostently apec1acular. year after 
year. The lollowong table presents the 
GRIDSTAR'" STRATEGY's record versus the 
spread over the last decade 
THE ORIDI TAR,. r----.c;.,_::,:-:::.,::-ft""':'::._o::-..... ,.::--=-o 

STRATEGY 0
" :_; :! ~ 0 

1G-YEAR ,., ., .. 
PERFORMAHCI! ,. " 
VI. 
THI! SPREAD 

JtertclnMIIOe A11eo1u111J Verlleble 
All the programa UMd to develop the 
GRIDSTAR,. STRATEGY are included 1n the 
PKklge. You un run theM progrema. venfy the 
results, and triCe the entire developmentll 
process The -n atrategy development 
programs not only provide proof of performance. 
but can form the bls11 for further r-rch 

Complete Doc-lltlon 
The accompenyong OPERATIONS MANUAL 11 
extenSive Over 100 p~gea of text take you 
through the Data B11e layout. operation of NCh 
program and the lone poontl of computer aportl 
analysis Over 30 charts and olluatrauons 
hoghhght the presentatoon 

lplemR~II 
TRS-80' MOD I or MOD Ill, 48k, 1 Dnve 
IBM PC ... 64k, 1 Drove 

Every program 1n the GRIDSTAR .. package 11 in 
BASIC. structured, modular. and fully 
commented Easy to use, each program is uaer
lnendly, menu-dnven, woth aor ltght 
error-trappeng 

Colllplete ...... . • . • • • . • • • • • • • • • • 1111.00 
• .......,_ Tr- or T""dy Cot!>o<et-
•• ~ T--OIIBM Corpoq-

~ ..... 
I ORDER BY MAIL or PHONE: (416) 738-1700 
I GrtdSoft Inc~ 7777 Keele Street, Unll8, Concord, Ontario, Canada L4K 1V7 

Yes• Rush me the complete GRIDSTAR'" package at a cost of $195 00 
Please c:hec:k program required: 0 IBM PC'' 0 TRS-80 MOD. I ' 0 TRS-80 MOD. Ill' 

Dealer lnqulrtea Invited 
Name ______________________________________________________________ _ 

Add ress ______________________________________________________________ __ 

Coty ----------------------- State --------------------- Zip -----------

Card Number -------------------------- Expiry Date ------------------------

0 Check 0 Money Order 0 VIsa 0 MasterCard 



MicroSpoolei 
Saves Time 

MicroSpoolers mean an end to 
wait ing. The M icroSpooler sto res 
data a nd feeds it to your printer as 
fast as it can handle it. You don't 
lose valuable computer time 
waiting for the printer to do its job. 

Easy to install. Easy to use. Easy 
on the budget. These stand-alone 
MicroSpoolers can be installed in
line between virtually any printer 
and any computer. 

Features: 
• 16K memory (user expandable 

to 32K or 64K) • Status readout 
• Internal power supply • Vertical 
mount configuration • Indepen
dently selectable baud rates and 
handshaking • Satisfact ion 
guaranteed • Priced from $219.00 

Send or call toll free for literature 
on our complete Spooler lines. 

CON SO LINK 
CORPORATION 
Dept. 2-4U 
1840 Industrial Circle 
Longmo nt. CO 8050 I 
(303) 65 1-2014 
800..525-6 705 
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Other Mail 

While I'm at it, I would like to 
answer and acknowledge some of the 
other mail I've received. 

.In addition to the Restore patch, 
Michael Callahan sent a technique for 
using TRSDOS 1.3 Debug to scroll 
through and modify any sector on a 
disk. His technique works on a Model 
III with dual drives. 

First, format a new disk in drive 1 
and then use the Purge command to 
delete all ftles on the disk (including 
system fLies). Next use FREE : I to 
verify that the disk contains nothing ex
cept the directory on track 17 and the 
boot sector in the first gran of track 
zero. You should have 233 free grans of 
space on the disk. 

Then, use Create to open a ftle on 
that disk with a logical record length of 
256 and 699 records: 

CREATE TEST: I (LRL = 256, REC= 699) 

Use another FREE : I to verify that the 
entire disk is allocated to your new ftle. 

Enter Debug, press the F key, and 
answer the prompt with the name of 
your newly created ftle (TEST: I in the 
example above). Remove the disk from 
drive I and replace it with any disk you 
want to examine. You can scroll through 
the entire disk except for the boot sector 
and directory. Callahan reports that he 
used this technique to change DOS li
brary commands to shorter abbrevia
tions and to personalize the initial start
up display to one he liked better. 

Several readers have asked how their 
programs can tell whether they are run
ning on a Model I or Model III. If you 
use pointers such as the HlMEM or call 
the ROM routines that are different in 
the two models, you can still write a 
program that works on both if it can 
branch to separate routines for the dif
ferent models at critical times. 

The answer is to examine the ROMs 
of both machines, fmd the differences, 
and use a dissimilar byte as a test. My 
favorite test byte is located at 54 hex. 
This byte is a 01 hex on the Model I, and 
a OBE hex on the Model Ill. The test 
looks like this: 

LD A,(54H) ;get the byte 
DEC A ;A = A - I 
JR Z,modl ; goto Mod. I routine on zero 

; else do Mod. Ill routine 

The test is especially easy because you 

can use a single-byte DEC instead of a 
CP to test the byte at 54 hex in ROM. 

John DeRegnaucourt wrote to com
plain about the length of the screen
white rou~e I used in May (p . 28) for 
demonstration purposes. The routine I 
used is shown in Program Listing 2a. 

Though it would not have served the 
purpose of demonstrating the multiple 
parameters techniques I was discussing 
m May, DeRegnaucourt insisted that 
his routine (Program Listing 2b) is bet
ter because it is shorter. His program is 
2 bytes shorter than mine and would be 
the one to choose if memory conser-

"You must consider 
criteria other than 

memory length when 
writing programs . .. " 

vation was a major prograrruning 
concern. 

You must consider criteria other than 
memory length when writing programs, 
though. For example, you may have 
need for the fastest program possible. If 
you check the time states (T states) re
quired by each program, you'll fmd a 
startling difference. The routine in 
Listing 2a takes 21549 T states, or about 
.01 seconds on a Model III (ignoring in
terrupts) . Listing 2b, on the other hand 
requires 39951 T states, or nearly twic~ 
as much time. Often, a longer program 
runs faster than a shorter one. If timing 
is critical, calculate T states for your 
programs as you go along, and keep 
track of what types of instructions seem 
to take longer than they are worth. 

What is the fastest and shortest screen
white subroutine possible? Program 
Listing 2c is 12 bytes long and takes 
29718 T states, better than DeRegnau
co~~·s routine, but still slower than my 
ongmal one. So, here is the first, official 
"Next Step" contest-come up with the 
shortest (less than 12 bytes) or fastest 
(less than 21549 T states) screen-white 
subroutine. Send it to me (not to 80 
Micro) by Oct. 10. The best entries will 
win a suitable prize. 

Besides program length and speed, 
Assembly-language programming has 
two other important criteria. One is the 



TRS-80 MODEL 4 
Word Processing Program 

fREE 

TRS-80 MODEL 4 

Dx24 DISPLI 
o Works with TRSDOS 6.0 
o 90K TEXT BUFFER when expanded memory is installed. 
o Built-in FORM LETTER and MAIL-MERGE capabilities. 
o Performs PROPORTIONAL-SPACE right-margin justification on 

over 60 different printers (all drivers inc luded FREE). 
o Same powerful editing features as ZORLOF II, w1th dozens more 

features added. 
o Versions also available to run on MODEL I, MODEL Ill, LNW-80, 

PMC-80, and MAX-80 (80x24 display) . 

LeScrlpt costs 5200 less than 
competing products matching Its capabilities. =-:= 

CALL 1-305-259-9397 AND EJ(ANITEK SOFTWARE PRODUCTS 
P.O. BOX 361136 
MELBOURNE. Fl 32936 ~,., 

FREE SHIPPING WITHIN THE U.S.; OUTSIDE THEUS ADO SIO 00 FOR SHIPPING. FLORIDA RESIDENTS ADD 5% SALES TAX ALL ORDERS PREPAID 
BY CHECK. MONEY ORDER. CREDIT CARD OR C.O D 
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number of registers used. In some ap
plications, the fewer registers a sub
routine uses, the better-fewer Pushes 
and Pops are needed to restore the regis
ter before exiting from the routine. 

If you're writing general purpose 
routines to add to several programs, 
you should include a list of registers 
each routine uses in the opening re-

marks. That way, you won't have to 
reread the entire routine a year later to 
see how it handles the DE o r IX register 
pairs. 

A fourth criterion, one which too 
many amateur programmers forget , is 
clarity of code, especially if you do not 
heavily comment your Assembly-lan
guage code. Will you be able to under-

stand the purpose of each instruction a 
year after you wrote it? Would another 
programmer, charged with modifying 
your work, be able to? Though clarity is 
somewhat subjective, certainly some 
programs are easier to understand than 
others. 

Of course, if your aim is to keep peo
ple with disassemblers from understand
ing what you wrote, you should make 
the code as convoluted as possible. I 

_______________ ...._ ______________ ---i recently needed to disassemble one of 

Program Listing 2. Three versions of the screen-white routine. 

00100 .••••••••••••••••••••••••••••• • •••••• 
00110 l LISTING 2A * 
00120 ; 14-byte screen white-out * 
00130 ; subroutine -- uses AF , BC,DE,HL * 
00140 , requires 21549 T-states * 
001 50 ;********************* *********** **** 
00160 ; 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00235 ; 

ORG 
LD 
LD 
LD 
LD 
LDIR 
RET 

7F00H 
HL,3C00H 
DE,3C01H 
BC,03FFH 
( HL) , 0BFH 

;HL== > TOP OF SCREEN 
;DE== > 2ND SCREEN POS'N 
;BC=t OF SCREEN POS'NS -1 
;WHITE TO 1ST POSITION 
;WHITE TO ALL OTHERS 
;RETURN TO CALLER 

Statistical Analysis Package 

The NEW update is now available 
and is supported by the Authors! 

Improved features include: 

• 5-30 times fa ster 
• multiple printing options 
• better analyses printouts 

Ius lM 

P...;;.-- All the benefits StatPac has 
become famous fo r! 

StatPac (simi lar to mainfra me SPss·) is 
the one complete data manager a nd 
statistical ana lysis package you' ll ever need . 

Walonick Associates 
5624 Girard Ave. So. 

Minne apo lis, MN 55419 

·SPSS os a trademar< of SPSS. Inc 

32 • 80 Micro, October 1983 

(612) 
866-9022 

...-90 

my self-booting game disks. The boot 
sector of the disk was a remarkable 
collection of JPs, JRs, CALLs, over
lapping code, and unused code-all 
designed, I'm sure, to keep the nosy, 
and the would-be pirates, from deci
phering it. 

One more set of letters needs to be 
answered this month. Some of you have 
written to complain that my programs 
on the Load 80 disks, as well as other 
/ SRC flies on those disks, will not work 
with your disk-based Series I Editor/ As-



C.ITOH 

Prowriter 

Okidata Microline 92 
$524.88 UPS DELIVERED 
An exceptional printer(even Creative 

Computing thought so). The Mlcrollne 82 has 
80 columns. a 1 60 cps draft mode & a 40 cps 
correspondance mode, 1 0, 1 2 & 1 7 cpi, all with 
double widths, enhanced print (at 80 cps), 
subscripts, superscripts & backspacing. Full 
dot addressable graphic capability(72 X 72 
dpi) Included. Pin & friction feed standard, 
adjustable tractor optional ($59.88). RS·232C 

t 20 cps, 4 fonts (Includes version has a 2K buffer & costs $634.88. 
pro 'ortional), 8 sizes, 160 x 144 
dpl, friction & tractor feed. A Micro line 93 (Parallel) ............... •884.88 
worthy rival of Epson. Microline 93 (RS·232C) ... .... .. ... . •H4.88 

Prowriter .... .. . . . .. l188.88l~!!!!!!!!~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Prowrlter2 ........... 1718.88 

Starwriter 
The atarwrlter has 40 cps 

true Diablo emulation, on 136 
columns. Prlntmaater Is the 55 
cps verston. Serial or parallel 
intertace. 
Starwriter ........... 11218.88 
Pnntmaster ....••... 11878.88 

COM REX 

Com Riter 
Parallel ............. 1888.88 
RS·232C . . .. • .. • . 11008.88 

DIABLO 

820&830 
620 .......... ...... IH8.88 
630 ............... 11828.88 

DTC 

RX·80 ........... • .... la88.88 
MX·80F/T .......•.... l4e8,88 
MX·100 .............. 1884.88 
FX·80 ................ 1884.88 
FX·1 00 ................. ICALL 

INFORUNNER 

Riteman 
Parallel ......... .. ... IM8.88 

NEC 

SplnWrlter 
3510 .... .......... 11828.88 
3530 ............... 11728.88 
3550 ····· · •······· . S2018.88 
7710 ..... . ......... 12aH.88 
7730 ..... . .. ....... ti1H.88 

Microline 80.. ...... . 1118.88 
Mtcroline82A ........ 1418.88 
82N92 Tractor ........ 188.88 
82N92 Roll Holder .... 148.88 
82A Oklgraph ROM .... t48.88 
82A RS·232C Hi·speed 
lntertace. . . ... . ... 1128.88 
Mlcroline83A ....... 1878.88 
83A Oklgraph ROM .... t48.88 
83A RS·232C Hi·speed 
lntertace ............. 1128.88 
Mlcrollne 92 .......... 1824.88 
w/RS·232C . . ....... IU4.88 
Microllne 93 .......... 1884.88 
w/"lS·232C . . . . ..... IH4.88 
Microline84 
Parallel .........•.. 11024.88 
RS·232C .. . . ...... 11124.88 

MANNESMANN TALLY 

160 cps, 8 fonts (including a 
correspondence font), parallel & 
serlallntertaces. friction/ tractor 
feed, plus a menu·driven instal· 
latlon for easy set·up from the 
control panel. This yeafs 
sleeper. The IIT·180 L Is the 
136 column version. 
MT·160L. .. ......... 1888.88 
IIT·180 L. , . , .... . , . ... ICALL 

SMITH CORONA 

TP-1 

TP·1 .................. SCALL 

EXP·550 (ParalleQ .... 1718.88 
w/(RS·232C) ........ 1788.88 
EXP·500 (ParalleQ .... 1488.88 

STAR MICRONICS 

Gemini 10X/15 

Lynx 
The Lynx is a bus-converting 

modem, meaning you don't need 
a RS·232C tntertace to run it It's 
a 0·300 baud modem, originate/ 
answer, that has auto dial/ 
answer, fuiVhalf duplex & comes 
complete with all hardware & 
software. 
Lynx ... .............. 1228.88 

300/ 1 200 baud modem with 
auto-dtal/answer, full & half 
duplex, LSI techno! ,gy. Cable 
Included. 
Password . ........... 1178.88 

DC HAYES 

300 or 300/1200 baud dtrect 
connect modems with auto dial 
& answer, full/ half duplex. 
Comes complete with power 
supply& modular cable (RS· 
232C cable optional). 
(300 baud) ........... 1218.88 
(1200 baud) . . . . . . . . . 1818.88 

NOVATION 

SmartCat 
Latest LSI technology. 0·300 

or 1200 baud, auto·dlal & auto 
answer, full/ half duplex. Cable & 
power supply lnclu .ed. RS· 
232C cable optional. 
(300baud) ......... I1H.88 
(1 200 baud) . . . . . ... I4H.88 
AutoCat 
(300 baud) . . . . . . . ... tl28.88 
,(1200 baud) .. ........ t828.88 
Cat 
D·Cat (300 baud) ..... 1188.88 
J·Cat (300 baud) ...... 1118.88 

SOFTWARE 

STANDARD MICROSYSTEMS 

Microterm 
A terminal program should 

support all the "bells & whistles" 
on a modem. Mlcroterrn sup
ports auto-dial/answer modems 
like the Lynx. DC Hayes Smart· 
modem or Novatton Smart/ 

AutoCats. Features prepro
grammed dial & transmit, direct 
file transfer, 34K capture buffer 
and certified 2400 baud 
operation rate. Specify Modell 
or Model Ill when ordering. 
Mlcroterm ............. S78.88 

STANDARD MICROSYSTEMS 

DOSPius3.4 
The preferred disk operating 

system for Modell or Ill. 
Features BASIC array sort, 
(multl·key, multl·array), active 
"DO", device routing, DOS 
command repeat, etc. Specify 
Modell or Ill, single or double 
track, 40 or 80 track dnve. 
(Modi) ........... ..... S88.88 
(Mod ill) .... .. ......... 888.88 

PROS OFT 

NewScrlpt 
Forget all those "evaluation" 

articles. Newaart.,t Is the best 
word processing software 
available, bar none. Newaort.,t 
Jives you proportional spacing, 
single and double width type, 
subscripts, superscripta, 
underlining, boldface, multiple 
pitches, full-screen editing, 
global search/ replace, a 
customized "form" letter that 
creates its own mailing labels
exceptional pertormance. 
NewSorlpt comes with 
detailed documentation and 
support from the authors. 
Specify Modell or Ill when 
ordering. 
NewScript. ... ........ 1112.88 
NewSort.,t Option a 
ScrlpSIHo-NewScript File 
Conversion Software .. 117.88 
Proportional Module t48.88 

CORNUCOPIA 

Electric Webster 
••eotrlc Webater is a 50,000 

word dictionary that features 
spell checking & a " browse" 
feature allowing you to choose 
spelltngs or to enter your own. 
Fully NewScript compatible. 
Electric Webster ..... 1114.88 

lnform•tlon/Orders: 
(1103} 881·8855 
Orders Only: 

(BOO} 343-G7Rfl 

No Hidden Chargee: 
We pay UPS ground shipping 

on all our orders. and we never 
charge extra for credit cards. We 
accept COOs up to $1 000 & add 
a $1 0 fee per order We have a 
$50 minimum order. Personal 
checks are cleared in 3 weeks. 

All our equipment Is shipped 
with full manufacture~s war· 
ranty. We sell only what we are 
authorized to sell to insure full 
warranty support, & we're autho
rized for warranty work on a 
number of printers. We also offer 
extended warranty plans for 
many printers. 

Sorry, we cannot accept open 
POs or ex1end crediVterms at 
these prices. APO and foreign 
orders are n )t accepted. 

We prepared this ad In June, & 
prices do change, so call to 
verity them. 

HIGH TECHNOLOGY AT AFFORDABLE PRICES -THE BOTTOM LINE VISA 

MILFORD NH 03055-0423 D TELEPHONE (603) 881-9855 I 
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00240 , •••••••••••••••••••••••••••••••••••• 
1!1!251! ; LISTING 28 * 
1!1!268 1 12-byte screen white-out * 
1!1!271! ; subroutine -- uses AP,HL * 
1!1!281! 1 Requires 39951 T-states * 
89290 ;************************************ 
1!1!31!1! I 
1!1!311! 
81!321! 
1!1!331! LOOP2B 
01!341! 
1!1!350 
1!1!361! 
1!1!371! 
1!1!380 

ORG 
LD 
LD 
INC 
LO 
CP 
JR 
RET 

7PI!0H 
HL, 3CI!IlH 
(HL) ,I!BPH 
HL 
A,H 
40H 
C, LOOP2B 

;HL••> TOP OP SCREEN 
;MAKE IT WHITE 
;HL•• > NEXT POS'N 
; GET HSB OP POS'N 
;OPF SCREEN YET? 
;RETURN IF NOT 
;RETURN TO CALLER 

1!1!385 
01!390 
1!1!41!0 
00410 
1!1!420 
1!1!431! 
1!1!441! 
00459 
90460 

I 
:*********************************** 
1 LISTING 2C * 
; 12-byte screen white- out * 
; subroutine -- Uses A,HL * 
; Requires 29718 T-states * , .................................. . 

1!0471! 
1!0 481! LOOP2C 
1!1!490 

LD 
LD 
LD 
INC 
CP 
JR 
RET 

A,40H 
HL ,3CI!I!H 
(HL) ,I!BFH 
HL 

;POR CHECK ING HL 
;HL• •>TOP OP SCREEN 
;HAKE TH IS POS'N WHITE 
;HL••> NEXT POSITION 
; DONE YET? Ill! 50" 

1!1!511! 
01!520 
1!1!531! 
1!0541! END 

H 
NZ , LOOP2C ;GO BACK UNTIL H• 40H 

;RETURN WHEN DONE 

sembler from Radio Shack. You're 
right; they won't work, because the 
Series 1 EDT ASM demands an unusual 
disk format for source flies. 

For a complete description of the 
problem, a Basic program that trans
forms the / SRC ftles into a format you 
can use, and infonnation about getting 
a free copy of the program, see Reload 
80, 80 Micro, April 1983, p. 404 and 
August 1983, p. 340. And don't blame 
Load 80 for the incompatibility-its 
source code is the closest thing available 
to a universal disk fonnat. Instead, ask 
Radio Shack why they chose to move 
away from a fonnat that would allow 
easy interchange of source files between 
assemblers. 

Send questions, comments, and con
test entries to me at 280 N. Campus 
Ave., Upland, CA 91786. If you would 
like a reply, please enclose a stamped, 
self-addressed envelope. I can also be 
reached by e-mail on CompuServe at 

1---------------------------i 72165,735 . • 
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Software of the 
Month Club, Inc . 
953 MtSStOn St Mtnl Mall 
San Franctsco. CA 94103 

EnclOsed os $5 Please enro I me'" the Ctub 

0 Che<.><01!1 '(0rc:leo' 0 VISA 0 111'-STERCAAO 

Business 
Software 

What you're looking for In 
Business Software . we got!' ! 

Reliability 
Speed & Elfic1ency 

Easy Data Entry 
Competitively Pnced 

General ledger ... . . ... . $99.95 
• Customize fi nancial statements 
• Almost unlimited storage capacity 
• Income statement by depanment 
• Reg: 48K Mod 3 or 4, 2 drs & 80cptr 

Accounts Receivable ... $99.95 
• Balance forward AIR 
• 30/60/90 day aging 
• l ate charges & credit limits 
• Reg: 48K Mod 3 or 4, 2 drs & BOcptr. 

loan Amortization . . ... . $24.95 
• Print a loan repayment schedule 
• Analyze using dlff. lnVprln/perlods 
• Reg: 48K Mod 1, 3 or 4, 1 drive 

Income Tax Package( a) .. . $39.95 
• Price per package-4 peckages offered 
• Save time. print all forms & schedules 
• Too numerous to list all forms & sch. 
e 48K Mod 1. 3, & 4, 1 dr & 48K Apple II t 

Write or Call for FREE catelogue 
R & S Software Co. 

P. 0 . Box 81 · Hammond, IN · 46320 
(312) 862-4531 ... 78 



Turn Your 
Color Computer 
into SUPER Computer 

--~ ---~ \ 
\ 

HOT CoCo.The exciting new monthly magazine for the 
TRS-80 Color Computer• . It promises to transform your low-end 
machine into a high-resolution superstar. 

HOT CoCo is the brainchild of Wayne Green, the publisher of 
80 Micro. The information in HOT CoCo is first rate with monthly 
columns and reviews that focus on valuable money-saving 
techniques. Time savers too! Plus problem solving articles on: 

• Utilities-patching, aiding. troubleshooting 
• Graphics-graphs and patterns 
• Hardware-interfacing and enhancing 
• Games- fun and strategy 
• Programming techniques and tutorials 
• Coverage of home use, business, 

communications and education applications 

And coming soon: A convenient monthly loader containing 
program listings from each issue. 

Best of all, HOT CoCo is written by users just like you. The 
material is always up-to-date and useful . Hardware, software, 
books ... what's new ... what's best . . . what works. 

All this is yours for the affordably low subscription rate of 
$24.97. With pre-payment (check or credit card), you'Ll receive 

CoCo 

I \ 

1\ 
__ I\ 

a 13th issue FREE! Use the attached order form, the coupon 
below, or call toll free 1-800-258-5473. 

Turn your mild-mannered machine into a SUPER computer. 
Subscribe to HOT CoCo today. 

~-----------------
YES f 1 want a subscription 

• to HOT CoCo at $24.97. 
I understand that with payment enclosed or credit card order, 
l will receive a FREE issue making a total of 13 issues for 
$24.97. 

OMC OVlSA O AE O CHECK/MO OBILL ME 
CARD#·-----------------------EXP. DATE, ____ __ 

SIGNATURE _ ______________________ ___ 

AME 

ADORE~ --------------------------------

CITY --------- STATE ... ____ _LZIP· ___ __ 
Ca.....W and MtDCO $21.91·1 ~""only US F11ndl drau:n on US bdn1 
Forrign wrjoa U4 97 ·I ytoor only US Funds drou n on US bdnl< 

HOT CoCo• Box 975•Fanningdale, NY 11737 33AF8 



THE COLOR KEY by Scott Norman 

Have you ever worked with software 
that you wish you had written 

yourself? I've recently used two such 
programs, both packages for handling 
advanced mathematical operations. 

This Science issue gives me the op
portunity to indulge a passion for math 
that I usually hide, out of respect for my 
lack of corresponding talent. 

I've tried to minimize the mathemati
cal jargon in this column, but I don't 
know how to discuss the topic without 
using the appropriate vocabulary. The 
Color Key isn't the place to explain all 
the mathematical concepts, so if your 
interests lie elsewhere you might fmd 
this month's column obscure. 

Math menu 
Computers don't do mathematics

just arithmetic, and a pared-down 
variety at that. (I'm ignoring the big
machine symbolic manipulators like 
MACSYM.) 

Of course, machines do their compu
tational thing so quickly and so ac
curately that they let you investigate 
topics that would be drudgery if you 
tackled them with pencil, paper, and a 
thirst for closed-form solutions. 

Where does this leave the Color 
Computer user? Rather well off, judg
ing by my subjects for this month: 
Mathmenu and Calculus Math Module. 
Both provide a number of useful math
ematical tools and make good use of 
Extended Color Basic's graphics. 

Mathmenu (lnter+Action, 113 Ward 
St., New Haven, CT 06519) is a collec
tion of 15 programs ava1fa5le in two for
mats: a $44.95 cassette requiring 16K, 
and a $49.95 disk for 321< machines. 

The disk edition offers one-keystroke 
selection of functions from a master 
menu, while cassette users have to posi
tion the tape to the routine they want. 
Outside of that and the occasional need 
for a PCLEAR 1 instruction for the 
smaller RAMs, the two are operational
ly identical. 

The disk contains the Mathmenu 
driver program plus 17 Basic routines 
and two data flies. The jobs they per
form include fmding the real and com
plex roots of quadratic equations, nu
merical differentiation and integration, 
matrix operations on two-dimensional 
arrays, least squares curve fitting, and 
36 • 80 Micro, October 1983 

use 20 PLOT's Enter New Limits op
tion. Specify an upper limit for the X 
axis (the point at which the right screen 
border cuts the axis), together with up
per and lower plotting boundaries. 
These are the ends of the range over 

.-----------------, which the program evaluates and 

Advanced math 
on the 

Color Computer 

graphs the function itself. 
Unless a Special Features command 

instructs otherwise, Mathmenu sets the 
upper limit of theY axis equal to what
ever you select for the X axis. You need 
to exercise a certain amount of care to 
keep the plot from running off-scale; 
you can't rely on the program to gener
ate consistent results once that happens. 

1------------------1 You can erase the plot and make neces-
sary corrections interactively. 

evaluation and plotting of functions 
with one or two variables. 

I personally need graphs to appreci
ate what is going on in most mathemati
cal discussions, but I know how tough it 
is to draw them accurately. 

I've often thought that a personal 
computer could give students a real feel
ing for analytical geometry, Fourier 
synthesis, and a host of other graphical
ly oriented topics. This might help the 
practicing scientist or engineer, too-at 
least in the early stages of forming 
ideas. 

Mathmenu's two graph programs 
work similarly; they require you to fur
nish a closed form for the function you 
want to plot, together with limits on the 
region of interest. The program handles 
only regions, including the origin of 
coordinates. 

Take the 20 PLOT routine frrst. 
When you select the Enter New Equa
tion menu option, Mathmenu prompts 
for the function you want graphed in 
the guise of line 10 of a Basic program. 
The independent and dependent vari
ables are X andY, respectively, and you 
can use all functions available under 
Extended Color Basic. 

For example, you can specify an ex
ponentially damped sine wave by: 

10 Y = EXP( - X)•SIN(X) 

After entering the equation, type 
GOTO 45 to return to Mathmenu's 
control. 

Before you can get a graph, you must 

Once you enter the equation and lim
its, a single keystroke calls up the actual 
plotting routine. The program moves 
fairly quickly, especially considering 
that it's written in Basic. 

Once the graph is finished, you can 
return to 20 PLOT's menu and con
tinue. You might want to enter a new 
equation and superimpose its graph on 
the old one. You can even change plot
ting boundaries before doing so. It's 
best to keep the same upper limit on the 
X axis, though. 

Figure 1 is the result of this sort of ex
ercise, obtained with the Radio Shack 
Screen Print routine. The two superim
posed functions are the elementary 
curve Y = SIN (X), and the sum of this 
curve and its first five odd harmonics, 
each divided by its argument. That's the 
sum of six terms of the form: 

(SIN(2N - I)X)/ (2N - I) 

with N running from one to six. 
The last expression is the general term 

in the Fourier analysis of a square wave. 
20 PLOT could be a tremendous 

help to a student frrst learning the con
cept of adding up sinusoids to generate 
arbitrary functions. It's also one of the 
easiest ways I know to make mathemat
ical experiments and get a feel for ana
lytic functions. 

The principal drawback is the lack of 
scales along the X and Y axes. Tick 
marks would be handy. On the plus 
side, 20 PLOT has options to save 
graphs to tape or disk for later recall, 
and is completely compatible with stan
dard screen print software. 



Shape yourTRS-80 to 
communicate vvith any computer you vvant. 

Omniterm is the most flexible. powerful 
terminal program you can buy. Omniterm lets you 
adapt your TRS-80 to communicate with 99.9% of 
the world 's computers. Your company's mainframe, 
for example. Or any other personal computer, time
sharing computer, or communications service. 

Omn•term overcomes incompatibilities in 
screen formats, baud rates, character sets. control 
codes and file transfer protocols. Seven complete 
translation tables let you change any character, for 
complete compatibility of all input and output 
devices. Omniterm is so flexible, users have even 
set up their ASCII-coded systems to communicate 
with EBCDlC-coded systems. 

You can send au ASCII characters, even those 
that aren't on your keyboard. Reformat your screen 
to neatly accommodate any line length. Run your 
printer while you 're sending or receiving data. 
And even review data that's scrolled off the top 
of the screen. 

Omniterm's well-thought-out design makes it 
easy to use. You can get a status display of all func
tions while on line to tell you what's going on, and 
make any changes at the same time. You can create 
a special file of your settings to make it easier next 
time. You also get X!Y cursor control. single keystroke 
sign-on and auto-dialing. Even a phone directory. 
And lots more. 

You don't have to be a computer expert to use 
Omniterm. Just spend a day with what the review
ers call " the best manual in the business." Then if 
you need help,just call, write. or contact us via 
CompuSeNe, Delphi, or Source. 

Omniterm is the proven terminal program. The 
program thousands of people have used success
fully. And the one the editors call the ·'top program 
available" (Byte, 80:MkrQ, lnfoworld, etc.) 

Omniterm comes complete with sample setting 
files. conversion utilities. a practical text editor. seven 
translation tables. and a 76-page manual with index. 

Available at leading dealers, or prompt shipment 
on direct phone and mail orders. Order Omniterm, 
for a super-smart TRS-80 that's putty in your hands. 

Only S95 for TRS-80 Models 1,111 or 4 (32K memory, 
one disk minimum). S 17 5 for Models II, 12 or 16 
(64K memory mlnlmum).(ln Mass., add 5% sales 
tax.) MasterCard, VISA, and C.O.D. 
IBM PC version coming soon. 
DEALER INQUIRIES INVITED. 

Telephone: (617)852 
CompuServe: 70310.2 
Source: TCA818 
Delphi: Undbergh 

Omniterm 
lindbergh Systems 
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THE COLOR KEY 
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Figure I. A sine wove and a Fourier synthesis of a square wove, plotted with Mathmenu's 2D 
PLOT routine. 

10 DEF FN F(X) = EXP( - X)oSIN(X) 

in the case of the damped sine wave. 
You reenter the actual Mathmenu rou
tines by following this with GOTO 100. 

NUMDIFN asks for the point X at 
which it is to evaluate the derivative, 
and does so by a fmite difference 
method: 

dF/ dX = (F(X + h) - F(X))/h 

where h = O.CXXX>l•X. 
NUMINTEG uses Simpson's rule, an 

old standby for this sort of work. It's at 
its best over small ranges o f X, and a lit
tle experimentation with the number of 
subintervals chosen might be necessary, 
but it's nice to have. 

Those are my favorites among Math
menu's offerings. What I should stress 
is how easy the program is to run. 

L----------------,-----------------1 Author David Hamel must have 

The 3D PLOT routine works similar
ly to generate 45-degree oblique projec
tions of functions with two independent 
variables, Y = F(X,Z). In this case, you 
can use program lines I 0-14 to defme 
the function. 

It is tricky keeping everything o n the 
screen, and you can expect to spend a 
little time playing with seal~ factors for 
the Y and Z axes before getting things 
right. I think the results are worth it, 
though. 

Figure 2 shows an example: the hy
perbolic paraboloid Y = X•X - Z.Z. 
Even though 3D PLOT lacks a hidden 
lines routine, the plot gives a good 
sense of this saddle-shaped surface's 
appearance. 

I confess to spending a lot of time 
with the graphics routines, but I do use 
some of Mathmenu~s other features. 
LSTSQRS, for instance, takes up to 100 
pairs of data values and computes a 
best-fit curve, in the sense of minimiz
ing the sum of the squared deviations. 
You must specify whether you're using 
a linear, quadratic, or cubic expression. 

MATRIXOP remedies Color Basic's 
lack of matrix handling routines. It 
handles matrices up to eight by eight in 
size, and carries o ut the elementary op
erations as well as computing the in
verse, transpose, and determinant. You 
can use it to fmd the solutions to sys
tems of up to eight linear equations in 
eight unknowns. 

A companion routine, VECTOROP, 
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handles monadic or dyadic operations 
on vectors with up to 20 components. 
Besides finding sums, differences, nor
mal lengths, and unit vectors, it com
putes dot and cross products and fmds 
the equation of the plane defmed by two 
noncoUinear three-element vectors. 

NUMDLFN and NUMINTEG per
form numerical d ifferentiation and in
tegration of analytic functions. In each 
case, you enter the function of interest 
as line 10 of a Basic program, using the 
DEF FN command : 

spent a lot of time on the screen d is
plays; I found it easy to do almost 
everything I wanted without cracking 
the manual. I don't recommend that, 
but the Mathmenu documentation is 
necessary only for the matrix operations 
and graphing routines. The menus and 
}ielp screens take care of almost every
thing else. 

Calculus Math Module 

My second goody is narrower, but 
deeper. Calculus Math Module (Calc
soft, P .O. Box 401, St. Ann, M163074) 

x: 

Figure 2. The hyperbolic paraboloid Y = X •X - Z•Z, plotted with the 3D PLOT routine. 





THE COLOR KEY 

concentrates on graphing, differentiat
ing, integrating, and fmding the ex
trema of piecewise continuous func
tions of one variable. 

Calcsoft is actually two products: the 
Function Graphing Module for 16K 
computers, and the Calculus Math 
Module that incorporates the first mod
ule, adds the calculus capability, and re
quires 32K. 

The programs are available only on 
cassette (unplug your disk controller, if 
you have one), and cost $19.95 and 
$34.95, respectively. 

The Function Graphing Module fea
tures five types of automatic scaling 
routines to optimize the size of a graph, 
including a total autoscaling option that 
requires you to enter only the function's 
defmition and the choice of X interval. 

It handles up to four predefmed 
functions-nine, when combined with 
the Calculus Module- and fmds the 
value of any one of them for any inde
pendent variable setting. It also approx
imates the zeros of a function. To do 
the other tricks I'll talk about, you ' ll 
need the Calculus Math Module. 

Assuming that you eventually want a 
printout, you must first load your 
screen print routine relocated to high 
memory. Unfortunately, my old Radio 
Shack routine is for a 16K computer 
and doesn't take to relocation, so I 
don't have printouts from the Calculus 
Math Module in this column. 

You can now load the main program, 
which uses the Sugar Software Auto
Run Loader to autoexecute. Next use 
DEF FN statements to defme the func
tions you want graphed. 

The modules include a Basic routine 
with lines 161- 164 or 161- 169 set aside 
for this purpose. Using the Edit com
mand, break into the appropriate line 
and enter an expression you'll want to 
work with. Be careful, because the 
Calcsoft programs won't let you edit 
the functions later. 

One handy feature: Calcsoft princi
pals S. M. Handley and C. L. Siebert 
have given you the ability to enter pi for 
the constant 3.14159. . . in functions. 
Unfortunately, this doesn't work when 
you specify the range over which you 
want a function graphed. 

Once you are set up, a Run command 
engages the module. You specify the 
number of functions defmed, and re
ceive the first of many lists of available 
options. 

You call numerous options, not all of 
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which are active at any given time, by 
single letters or other keyboard sym
bols. At this early stage, you can only 
terminate the program or select a major 
mode of operation: plot a graph, fmd 
minima and maxima, fmd a function's 
values or zeros, or fmd the area under a 
curve by Romberg integration (the 
Romberg method has certain advan
tages over Simpson' s rule). 

Normal procedure, at least for us 
graphics freaks, is to get a plot on the 
screen frrst. Plotting has its own op
tions, including the autoscaling mode. 
After you specify the function and in
terval of interest, this mode positions 
the origin, selects scale factors for the X 
and F(X) axes, and sets the size of the 
steps in which the function will be 
evaluated. 

You give up little by letting this rou
tine do your dirty work. Once you ex
amine the graph , you can always go 
back and expand the scale, change the 

"You give up little by 
letting this routine 

do your dirty work. " 

graphed interval, or call for more or 
fewer plotted points. Tick marks appear 
on both axes, although you have to flip 
back to a text screen to see what they 
represent. It's possible to get a printout 
of the text and graphics screens with one 
command , however. 

Once the graph is available, you can 
specify search intervals in which the 
program fmds either a zero, a max
imum, or a minimum of the function 
under study. A little savvy is necessary, 
though. If you want to fmd the value of 
X for which F(X) = 0, be sure that the 
interval you specify includes a zero 
crossing; that's why you have to exam
ine the graph frrst. 

You must also specify a tolerance, in 
this case the limit which F(X) can differ 
from zero before the routine declares X 
to be a zero of the function . Values like 
1E-9 are commonly used. 

ln the same vein, before using the 
Calculus Math Module to fmd a maxi
mum or minimum you should check to 
see that one exists within the search 
interval. 

It's possible to flag a zero or ex
tremum with a vertical line on the 
graph. You can also draw a line be
tween a function and the horizontal 
axis at any value of the independent 
variable. 

The Calculus Math Module's Rom
berg iritegration routine is a rather pow
erful tool for the student, scientist, or 
engineer. ln addition to straightforward 
defmite integrals, it handles piecewise 
continuous functions or those that ap
proach infmity at one end of the inte
gration range. 

The trick is to use a suboption that 
lets you keep a running total of suc
cessive integrations of a given func
tion, taken over different intervals. 
This lets you remove infmities or other 
embarrassments from the region to be 
integrated. 

You can start by leaving a generous 
margin around such points, and later 
add integrals taken over successively 
narrower regions to sneak up on the sin
gularities. This only works if the inte
gral does indeed converge. 

The Calcsoft documentation con
tains many useful examples: finding the 
area bounded by two intersecting func
tions, solving problems in mechanics, 
maximizing the profit of a hypothetical 
business, and so on. Another nice touch 
is the stiff paper reference card for the 
various options. 

My only regret is that the Calculus 
Math Module isn't available on disk. A 
32K machine with the disk controller in
stalled might not have enough room, 
but that doesn't keep me from hoping. 
As it is, the program runs from five to 
45 on the tape counter of my CfR-80A, 
a fairly long loading time- especially if 
I have to quit and defme new functions 
in the middle of a session. 

Outside of that, I enjoy the Calculus 
Math Module. I like Mathmenu, too. 
One of these days I'm going to spruce 
up the axes by breaking into those Basic 
plotting routines and adding high-reso
lution numerals and tick marks. Then 
I'll be even happier. 

It' s nice to see the Color Computer 
applied to real math. I can hardly 
wait to tell my grandchildren how I used 
to multiply numbers by rubbing two 
notched sticks together. • 

Scott Norman welcomes reader re
sponse to The Color Key. Write c/ o 80 
Micro, 80 Pine St., Peterborough, NH 
03458. 



A flawless future is in sight with 3M diskettes. 
When it comes to keeping track of precious data, predictable 
means reliable. Being able to count on every diskette, every time. 
At 3M, reliability is built into every diskette. We've been in the 
computer media business for over 30 years. And we've never settled 
in. We're constantly improving and perfecting our product line, 
from computer tape and data cartridges to floppy disks. 
3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 
Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In canada, write 3M canada, Inc., 
London, Ontario. If it's worth remembering, it's worth 3M diskettes. 

.-208 

3M hears you ... 

3NI 
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SUITE16 

16 You probably already know that the 
Model 16 offers more computing 

power and runs programs faster than 
any 8-bit micro. But why is this so? And 
what applications are peoplefmding for &..:.:::::.:...:.::.:...&J~....c~-------.:...__-..J.L_J 
these ·powerful machines? 

There' s no question that the 16-bit 
machines, the Models II, 12, and 16, of
fer more computing power than any 
other TRS-80 on the market. The 
MC68<XX> seems to be one of the best 
16-bit microprocessors. 

It's 
all in the 
oscillator 

by Dan Keen and Dave Dischert 

power, users are fmding applications 
for the Model16 that are either impossi
ble or less convenient to run on 8-bit 
processors. We have heard from many 
80 Micro readers and how they use their 
Model16s. 

One reader uses his computer to or
ganize a mailing list of 75,000 names for 
his mail-order jewelry business. Anoth
er upgraded his Model II to a 11/ 16 and 
plans to use it as a training device for 
6800) Assembly-language progranuning. 

Several authors have written in praise 
The Model 16 Advantage of their systems as word processors. 

You might think that a 16-bit com- 1-------------------1 The machine's double-sided drive capa
puter executes programs in half the time bilities are handy for book authors 
it takes a Z80-based, 8-bit machine. AI- quency through divider circuitry. This who require a vast amount of storage 
though the instruction set for the technique is standard practice in elec- for text . 
MC68<XX> contains opcodes that per- tronics. It 's employed in devices like One Model 16 owner created and is 
form tasks requiring several lines of Z80 citizens band radios and electronic mu- marketing a CP/ M software package 
programming to accomplish, the most sic synthesizers. for the construction industry. IBM is 
influential factor in operating speed is Table 1 lists the clock speed for Radio marketing one module of his system for 
the frequency of the master oscillator. Shack computers. These figures indi- its machines. 

Typically, the frequency of the os- cate the frequency delivered to the inte- We heard from one person who 
cillator is very high-higher than the grated circuits, not the main oscillator. bought a Model 16 as a personal com-
frequency used to run the system's com- puter, although it's not intended for 
ponents. Several stages of electro~c cir- Reader Applications that purpose. 
cuits are employed to divide that rate in Because of this increase in speed and The real advantage to the Model 16 is 
half or even in quarters. Thus, a 24- its multi-user and multi-tasking abili-
megahertz (MHz) oscillator, as used in ties. We are sure to see more systems 
the Model 16, has its signal divided in take advantage of this application. One. 
half and the resulting waveform is again firm just bought a Model 16 to make it 
divided. The end product is a pulse of 6 Model aock Frequency the hub of a data system. By placing the 
MHz used as the operating frequency Color Computer 0·895 MHz company's Model II in a branch office, 
that controls the machine. This signal is Modell 1.774 MHz employees can access data on a hard 
called the clock. ~~~: ~:, ;.~~5~ MHz disk connected to the 16 located in the 

The oscillator is designed to run at Model 12 4 MHz (ZSO board) central office. 
this high frequency for accuracy and Model 16 6 MHz (MC68000 This is a sample of some of the appli-
stability. If the master oscillator drifts board) cations we have heard about. We didn't 
off center, the resulting change is not as intend to sound like a commercial for 
great a deviation as if the oscillator's the Model 16, but owners are very en-
output is scaled down to a lower fre- Table 1. Clock f requencies. thusiastic. • 

Assembly-Language Corner 
The disk operating system of a com

puter is a series of machine-language 
programs and short routines that de
termine how the microprocessor com
municates with floppy and hard disks, 
the video display, the keyboard, print
ers, and moderns. Some of these ma
chine-language programs perform 
disk functions such as making back-
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ups, copying a me from one drive to 
another, and killing a disk ftle. 

You can access these routines from 
Assembly-language programs and put 
them to work, reducing your pro
gramming time. 

On the Model 16, these built-in 
routines are called supervisor routines 
or supervisor calls. By setting up an 

area of RAM as a buffer or supervisor 
block, you can put certain values in 
that block that let you execute any of 
the routines. 

Your Modell6 owner's manual lists 
all available supervisor calls and 
shows you how the supervisor block 
area is set up for each routine. 

To establish this supervisor buffer 



If You Do A Lot Of Editing Of 
Your BASIC Programs, Then 
This Is The Editor For You!!! 

The Full Screen Text Editor for BASIC, we were the first to give 
the TRS-80 this indispensable ability. What ability? The ability 
to edit your BASIC program with the ease of word processing. 
It is a type of word processor specifically designed to handle 
BASIC programs instead of letters and documents. 

• 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/or change any 
specified string: 

Have you ever needed to change a lot of 
PRINT statements to LPRINTs? 

• Macro key facility: 
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 323 

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 S5.00 
and ask for a DISK DUMP 

Add S2.00 for shipping in the U.S. and 
Canada, S10.00 outside USA 
N.Y State Residents add applicable Sales Tax. 
Dealer Inquiries Invited. 

Computer Applications Unlimited 
P.O. Box 214, Dept FSBE, Rye, N.Y. 10580 
(800) 354-5400 (toll free, orders only) 
(914) 937-6286 (questions & ~ ~ 
NY state residents) ~ ~ 

..- 120 

TRS-80 IS o TM of Tandy Corp 

80 Micro, October 1983 • 45 



SUITE16 

area, use a label to defme the ftrst 
memory location in the block. To be 
consistent with the owner's manual, 
use the label SVC BLOCK. 

The buffer area is defmed and filled 
with zeros by using the pseudo-opcode 
RDA TAB 32,0. This is repeat data for 
32 bytes. The supervisor block must be 
32 bytes long, although not every call 
uses all 32 addresses. Use the buffer to 
select the desired routine and to pass 
values to and from the routine. 

So far you have: 

SVC BLOCK 
RDATAB 32,0 

Place values within the block by us
ing the move or store mnemonics. 

Identify every byte position within 
the block by assigning each with a 
number that shows how many bytes a 
particular location is from the ftrst 
buffer location. These are referred to 
as offset numbers. The first byte in the 
block has a byte offset of zero. The 
second byte in the block is identified as 
byte offset one, the third as byte offset 
two, and so on. An SVC BLOCK con
tains 32 addresses. The byte offset 
numbers range from zero to 31 . 

Figure I graphically depicts a typi
cal SVC BLOCK buffer. The byte off
set positions are shown across the top. 

Each supervisor call has its own ma
chine-identifiable number. Place this 
number in the first two positions in the 
buffer. 

During typical programming, load 
the buffer area starting address into a 
register like AO. You can then move 
values into the various byte offset 
positions within the block. Use the 
Move command to load a number di
rectly into a position . The @ symbol 
placed in front of a register indicates 
an indirect addressing mode. A num
ber preceding the @ symbol identifies 
the byte offset position. 

Let's assume you have established a 
buffer area (SVC BLOCK) and want 
to store its memory location in register 
AO. Handle this with: 

LOA .AO,SVC BLOCK 

Use the Move command to place 
numbers within that block. Move a 
zero into the seventh byte (byte offset 
six) of the SVC BLOCK. 
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MOVB 6@AO,IAJ 

To load a register-stored value into 
the SVC BLOCK, you must use the 
store opcode. Take the number cur
rently stored in register A2 and move it 
into byte offset six of the supervisor 

H ••• the SVC BLOCK 
returns the ASCII value 

of the key selected 
or points to 

a memory address 
where a line 

of text is stored. '' 

buffer area. Again, assume that ad
dress register AO points to the memory 
location of the buffer: 

STW .A2,6@AO 

Note the W tagged onto the store 
mnemonic. This indicates 2 bytes, or a 
word, is to be acted upon. If the num
ber in A2 requires only I byte of stor
age, the upper byte in the block is 
filled with a zero. 

Byte positions in the SVC BLOCK 
have a meaning for each supervisor 

e!t1~hros;~on ~ 
blcx:k 3 

4 
5 
6 
7 
8 
9 

10 
I I 
12 
13 
14 
15 
16 
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Figure 1. SVC BLOCK layout. 

routine. However, the first three 
words of the buffer have the same 
meaning regardless of the supervisor 
routine called. The first 2 bytes always 
contain the TRSDOS-identifying SVC 
call number. Offset four and five must 
always contain a zero. You must set 
up these items and other parameters 
before calling or jumping to an SVC 
routine. · 

If an error occurs during the rou
tine, byte offset two and three contain 
a TRSDOS error code upon return. 

Put this together and you have a 
simple program that calls supervisor 
routine number 264 which returns exe
cution to the TRSDOS READY 
mode. Once the supervisor block is set 
up with the proper entry conditions, 
the instruction BRK 110 calls the SVC 
routine. 

BEGIN 

svc 
BLOCK 

LOA .AO,SVC BLOCK 
MOVW @AO,I/264 
BRK 110 

RDATAB 32,0 
END BEGIN 

As mentioned, zeros must always be 
placed in the fourth and fifth byte off
sets prior to calling the SVC routine. 
Use the instruction RDA TAB 32,0 to 
automatically put zeros in the entire 
block. It is not necessary to use an in
struction to move zeros into those 
areas. 

Remember to put an end statement 
in your program. Failure to do so 
often makes your program fail, even 
though this omission doesn't generate 
an error message by the assembler or 
the linker. 

In this program it is simple to set up 
the SVC BLOCK. However, this be
comes more involved when you place 
many parameters into the buffer 
before calling a routine. Many times 
you need to get information out of the 
buffer after a routine is called. For ex
ample, the keyboard calls retrieve data 
from the keyboard. In such cases, the 
SVC BLOCK either returns the ASCII 
value of the key selected or points to a 
memory address where a line of text is 
stored. Naturally, this involves a little 
more programming. 

In future columns, we'll discuss 
keyboard and disk calls, which require 
more complex setups. • 



MSA - Making excellence affordable . . . 

NEWBASIC 2.0 Only sa9.95 
Adds over 40 commands to Disk BASIC 

"Of all the software packages I've purchased since I bought my 
TRS-80* in Dec. '78, this is the best .'' - R. Hunter, Roswell, NM 

Like most of our customers, Mr. Hunter's very excited about NEWBASIC. So are we! We think 
it 's one of the best software buys available for your TAS-so· Model 1/ 111 computer. But you 
don't have to take our word for it : 

"NEWBASIC is a very useful tool for anyone programming in BASIC . .. At $39.95. 
NEWBASIC 2.0 offers a lot for the money." - Basic Computing ; July, 1983 

"Why weren't some of NEWBASIC's commands part of standard (Disk) BASIC?" 
- R. Haley ; Castro Valley, CA 

''NEWBASIC 2.0 is easy and fun to work with. Within hours we were creating stunning high 
speed graphics and interesting sound effects. I'd recommend NEWBASIC to anyone." 

- J. Ryan; MI. Vernon, IL 

Why not buy NEWBASIC today? Then you, too, can start enjoying some of the advantages of 
programming with NEWBASIC: 

• Customize NEWBASIC-include only 
those commands you need. 

• Pre-defined and definable keys. 
• Disk-based spooler I despooler. 

• Over a dozen easy-to-use and powerful 
graphics commands (e.g. , DRAW, LINE, 
CIRCLE, PAINT). 

• Produce sound for music & effects. 

• Execute strings, label lines , 2-byte 
PEEK/POKE, restore to any DATA 
line, block memory move , set 
hi-mem, and much, much more. 

• RS-232 initialization & 1/ 0. • 70 page manual , summary card. 

The Collector 
Improved Garbage Collector 

What's " garbage collection" ? It 's a software term describing what hap
pens when strings no longer in use are removed. making room for new 
strings. If you've ever used a BASIC program with a lot of strings. you 've 
probably noticed the mysterious " keyboard lockup" that occurs when the 
ROM does its garbage collection. If you have. The Collector's for youl l 

The Collector practically eliminates garbage collection delays. It's very easy 
to use, and it only needs 500 bytes for itself, plus 2 bytes for each active 
string in your program. Use it with almost any BASIC program, without 
changing a thing! The Collector can be used with most other machine 
language programs. too-including NEWBASIC & The Analyst. 

Why wait any longer? Just look what The Collector could be doing for you 
now: 

# strings 
250 
500 

1000 

Duration (Sees) 
ROM The Collector 
12.3 0.8 
46.3 1.6 

180.0 3.2 
(Typical garbage collection delays.) 

NEWBASIC 2.0 (Modell / Ill disk. 48K) 
The Collector (Modell / 111 disk) 
The Analyst (Model l/ 111 disk) 

Improvement 
93.5~. 

96.5% 
98.2% 

$39.95 ($42.95 m CA) 
$24.95 ($26.45 m CA) 
$24.95 ($26 451n CAl 

Some oos·s may reqUire 2 dnves lor 1nstallat10n Compauble w1th most DOSs Not 
copy protected 

Terms: Check. money order. V1sa. M/C. and C 0 D ( + $2 00) Add $2 50 sh1pp1ng 1n 
US & Canada. $5.00 elsewhere (US funds only) We sh1p next busmess day 

.-See Lis t of Adverti sers on Page 323 

The Analyst 
Helps speed up BASIC programs! 

Speeds Up Most Programs 15-50% 
The Analyst can help you speed up almost any BASIC program from 
15-50%1 And it's remarkably easy to use. After activating The Analyst , you 
just run your programs. and The Analyst analyzes them as they run . 

Easy To Use 
The Analyst tells you what variables your program uses most often . With 
this information, you then add 1 or 2 simple lines to your program. These 
changes enable the ROM to access the most frequent variables first . 
speeding up your program! 

Versatile 
Use The Analyst to speed up commercial software. as well as your own. The 
Analyst also gives you other useful information . For example, The Analyst 
can tell you what lines your program executes most often. And our manual 
can help you alter those lines to make them more efficient. 

Get The Analyst and speed up that sort or that game! Shouldn' t you be get
ting the most from your programs? With The Analyst's help. you can! 

r-. Modulilr 
~Softwilre 
~ Associiltes 

209 18th Street 
Huntington Beach. CA 92648 
(7 14) 960·0126 

Phone lor the name of the dealer nearest you. or order d1reclly from us 
Phone orders (V1sa. M/C. & C 0 D only) accepted 24·hours (manned 8·5. M·F) 

DEALER INQUIRIES INVITED. 
· rRS·30 ts a trademark of Tnt R.l<JtO Snack O.vtSIOfl of Tandy Coqxxa11on 
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library Support Option {LSO) 
XYZT Computer Dimensions Inc. 
2 Penn Plaza, Suite 1500 
New York, NY lOUt 
Mode~ I and ill 
$75 

by R. Walter Steur 

L ibrary Support Option (LSO) is an 
excellent piece of software that 

takes advantage of a new data storage 
technique to increase disk memory ca
pacity. By packing many small files into 
one large fl.le called a library, LSO re
duces wasted disk space and increases a 
disk's storage capability. 

This me-handling utility uses only 
one normal directory entry and for each 
library ftle and dynamically allocates 
and deallocates fLies so that ftle manipu
lation is invisible to the user. 

The LSO program comes on a non
system disk that you can back up. You 
would normally include it on the system 
disk of each program with which you'll 
use it. It appears to be compatible with 
all TRS-80 DOSes. The distribution 
disk contains a standard version of 
LSO/ CMD, a special hard disk version, 
and several LSO utility programs. 
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Overview 

The LSO program contains its own 
relocating loader module that discards 
itself after it moves the operating LSO 
module into high memory. LSO occu
pies about 4K. The program intercepts 
all input/output (VO) calls except Re
name, which is not a vectored call. 

Two utilities, LDIR and LNAME, 
replace DIR and Rename, respectively. 
These are part of the LSO utility set. As 
a result of VO call interception, all 
DOS library commands work with the 
packed ftles as they normally would. ln 
other words, you can use Copy, Kill, 
Load, List, and so on on a packed file 
just as on a normal me. 

LSO defmes a library as a ftle con
taining smaller files, or members. Just 
as a disk holds a number of files and a 
directory to reference them, a library 
me holds several fLies and its own direc
tory. A library me shows up in the disk 
directory as a regular file, but DOSes 
treat its members as regular ftles. 

Suppose I decide to group some ftles 
with the /BAS extension in a library. 
This involves creating a ftle named 
BAS/ LIB and copying the desired ftles 
into it. 

Now when LSO intercepts an 1/0 
call for a file with the /BAS extension, it 

edited by Lynne M. Nadeau 
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first looks for a library me with the me 
extension name. If such a library file ex
ists, LSO searches its directory for the 
required member and opens the mem
ber me. 

If I give the command LIST 
" MYPROGIBAS" from Basic, LSO 
picks up the 110 call and searches the 
directory of library BAS/LIB. The pro
gram isn't there so LSO passes the re
quest back to DOS, which processes the 
call as usual. 

You can have packed and unpacked 
fLies on the same disk. An example of 
this is the LSO distribution disk . The 
disk directory shows a couple of flies 
with the CMD extension plus a fl.le 
named CMDILIB. The latter contains 
the standard utility programs for LSO, 
including the LDIR utility that displays 
a directory of the library to which it 
belongs. 

ln creating library Iiles, you can 
specify the flle size up to a maximum of 
255 sectors, and rhe directory size up to 
255 entries with the LCREA TE com
mand (LCREA TE/ CMD utility). If 
you fmd at some future time that the 
specified size is too small, you can in
crease it to a maximum of 255 sectors 
by using the LXTEND command 
(LXTEND/ CMD utility). You can't 
change the directory size, however. 
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The fmal utility, LSET / CMD, sets 
and resets (turns on and off) two addi
tional options. The first is the Perma
nent Open option that opens all resident 
library ftles until you reboot the system. 

stand that the OITUSSIOns, as well as 
some typographical errors, will be cor
rected shortly. 

Features and Benefits 

LSO works so automatically and 
transparently that I doubt I'd be aware 
of its operation except for the amper-

When you activate LSO, you can 
specify the number of ftles that can be 
open at the same time. The default is 
five ftles and each open library ftle re
quires 40 bytes. This option reduces file 1-----------------1 
access time. 

The second option is the Compress 
option. This compresses every string of 
characters repeated four or more times 
to a 3-byte group on a write to ftle. 
On a read, decompression takes place 
automatically. 

This is primarily for use with text files. 
It has rather limited value since most 
word processing programs incorporate 
their own compression techniques. 

"/ haven ,t found the 
perfect program yet, but 
including my observations 

on the documentation, 
the imperfections 

in LSO are minor.,, 
The LDIR/CMD utility provides an 

informative display of the library direc- 1------------------i 

tory. The first line shows an error in
dicator if errors exist in the directory, 
flags if you set either or both of the 
library options, library name, library 
size in sectors, number of available sec
tors, number of permissible directory 
entries, and number of entries still free. 
The names of the library members are 
listed alphabetically. 

The LSO documentation is 17 pages 
of sparse, terse, clear information with 
letter-quality printing in a loose-leaf 
notebook. A technical section describes 
the library ftle organization and control 
blocks. 

A helpful table suggests ftle/ directory 
sizes depending on the number and av
erage size of the intended member ftles. 
It 's based on single-density granule size 
and should be refigured for those using 
double-density systems. For example, a 
20-sector library f~e takes up exactly 4 
grans in single density; in double den
sity, the allocated 4 grans contain 24 
sectors in most DOSes. 

LSO is so easy to use that extensive 
documentation is unnecessary. How
ever, the latest version of the manual 
has a couple of omissions. XYZT re
wrote the manual after correcting some 
minor DOS incompatibilities. But the 
revision omits mention of specifying the 
number of permissible open files, the 
default value, or memory requirements. 

Also, the manual doesn ' t mention the 
hard disk version of LSO or its use. 
Occasionally the English grammar is a 
little unusual but this doesn't diminish 
the clarity of the information. I under-
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sand that flashes in the upper right cor
ner of the monitor during I/0 to let you 
know it's working. 

The standard LSO program is com
patible as is with many hard disk sys
tems, including DOSPLUS 4.0. The 
special hard disk version is apparently 
required only with those systems like 
DOSPLUS 3.5 that use a configurable 
drivespec table. The LSOHARD/ CMD 
program contains a similar table that 
you can configure to the system 
requirements. 

Only the size of the d isk directory 
limits the total number of library ftles. 
With DOSPLUS 3.5, LSO allows 128 
directory entries for a double-sided, 
double-density, 40- or 80-track disk. 
With 720K of storage available on 
80-track disks, the directory space 
doesn't go very far. 

LSO allocates space in the library 
ftles on the basis of sectors rather than 
grans. You can store small ftles much 
more efficiently in a library file than in a 
regular ftle. This is particularly true of 
those files that are only a few hundred 
bytes long, such as utility / CMD ftles, 
do-files, or Job Control Language 
(XYZT's ICL) ftles. 

XYZT first conceived LSO as sup
port for their Interactive Control Lan
guage (ICL) program. ICL procedures 
are typically small files for which a 
full granule is allocated in normal 
disk processing. 

My experience illustrates the value of 
the program. The system disk I use for 
scripting/formatting text with the 

G.E.A.P. Dotprint program contains a 
large number of letterset files ranging in 
size from five sectors to 55 sectors. 

By loading these into libraries, I 
saved about 15K of storage space after 
subtracting the LSO storage require
ment. This is on a 40-track double-sided 
disk. The space savings and the added 
convenience are considerable. 

No two library files on the same disk 
can have the same name. You can use a 
bit of creativity in naming files, such as 
the extension /TXA for the flrst 255 
text files, and /TXB for the next 255. 

Varying one character in the exten
sion and using the alphabet and single
digit numbers results in 36 library files 
with a possible 9, 180 directory entries. 

You create the libraries, load LSO, 
and everything else is automatic- no set 
of new commands to learn and simple 
command syntax for what is new. You 
can load LSO with a do-file or with the 
Auto command so even these functions 
are automatic. 

You can force LSO to process a ftle 
as a conventional file by adding a pound 
sign to the beginnirlg of the ftle name. 
Some DOSes reject this, but it works 
nicely with DOSPLUS 3.5, probably 
because that DOS has expanded legal 
file name characters. Most applica
tion programs and Basic permit this 
technique. 

I haven't found the perfect program 
yet, but including my observations on 
the documentation, the imperfections in 
LSO are minor. First is the maximum 
library file size of 255 sectors, or 64K 
bytes. 

The huge, changing data files are just 
what the large capacity floppy and hard 
disk systems are best suited for and 
these files can coexist with libraries con
taining the small files they handle best. 
You should use LSO to expand your 
file-handling capabilities rather than as 
a substitute system. 

The other limitation, the inability to 
obtain a library directory display from 
Basic, is due to the way DOS systems 
are structured and it's doubtful anyone 
can overcome this. 

The LSO program is excellent soft
ware. Like any good investment, the 
longer you use it the more it's worth. 

The price is fair, and for large-<:apac
ity floppy and hard disk system users it 
appears downright inexpensive. If 
you've ever seen DIRECTORY FULL 
when you have plenty of disk space, 
LSO is for you. • 
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****V2 
TRS-80 Pascal 2.0 
Tandy!Radio Shack 
One Tandy Center 
Fort Worth, TX 76102 
Catalog #26-2211 
Models I and m 
$249.95 

by David Dalton 

T andy' s heavy-duty, full-feature 
Pascal is ideal for several types of 

users. Professionals will fmd it power
ful enough to create working programs. 
Colleges can use it to teach Pascal on 
TRS-80s. Hackers who have the time 
can learn Pascal for their personal use. 

TRS-80 Pascal was written by Alcor 
Systems and licensed to Tandy. It 
comes with three single-density disks for 
the Model I and two double-density 
disks for the Model III. The user's 
manual is just under 350 pages long and 
includes a quick-reference card. 

Most of the manual is written for 
those with a working knowledge of Pas
cal. But for neophyte Pascal program
mers, there's a 24-page beginners' sec
tion and an excellent 62-page tutorial. 

The Program 

Both Model III disks contain TRS
OOS 1.3. The Model I disks have no op
erating system. 

On the Model Ill, the programs run 
under NEWDOS80 and DOSPLUS 
without modification. Pascal includes 
patches for Model III LOOS. 

The documentation says that this 
nonoverlayed compiler should handle a 
typical l,<XX>-line program. For longer 
programs, the overlayed compiler has 
enough space for a typical 4,<XX>-line 
program. However, the overlayed com
piler runs more slowly. 

You can run the object code, or 
p-code, produced by the compiler as is, 
using the Run/CMD utility, or convert 
it to a true command me {ICMD) using 
the LINKLOAD/ CMD utility. LINK
LOAD also lets you link together and 
execute separately compiled programs. 

You can sell command files produced 
by this program without paying any 
royalty to Tandy or Alcor, though you 
must give them credit. Your friends can 
run your Pascal programs as command 
files even if they don't own Pascal, and 
your programs earn more status if they 
have the / CMD extension rather than a 
Basic extension. 

Pascal contains several utilities for 
streamlining your programs. A p-code 
optimizer, Optirnize/ CMD, checks the 
p-code to fmd places where it can be 
compressed. The documentation says 
that the typical reduction in program 
length is 10-30 percent. The code gener
ator, CODEGEN/CMD, increases exe
cution speed by translating p-code in
structions to machine-code instructions. 

The disk files contain a good number 
of ready-made procedures for random 
file in/ out, TRS-80 graphics, error re
covery, ftle status, port in/ out, Assem
bly language subroutines, and more. 

Disks also provide many special func
tions for string manipulation. 

Evaluation 

This is not merely an academic Pascal 
or a Pascal primer. It's meant to do the 
job and it's much faster than Basic. 

For comparison, I wrote a Basic pro
gram that converts text files to upload 
to a mainframe, and I wrote a similar 
Pascal program. The job required that 
the text be tested byte by byte so certain 
translations are made as required by the 
mainframe. The text ftle for my test was 
seven NEWOOS80 granules long. 

The fastest Basic I could write re
quired seven minutes, 31 seconds to 
rewrite the text me. My Pascal program 
did the job in one minute, 17 seconds. 
When I converted Pascal to a command 
ftle, the runtime was the same. 

The documentation seems complete, 
though it's a bit dry. In addition to the 
sections I've already mentioned, it 
contains a 34-page system section de
scribing all 26 ftles on the program 
disks, an advanced development section 
to help you write faster or very long 
programs, an excellent 120-page Pascal 
language reference manual, and an in
adequate index stretched over eight 
pages. 

If you're lazy or want an inexpensive 
Pascal, this package isn't for you. But if 
you're serious about Pascal program
ming on your TRS-80, this is your 
ticket. • 

You must patch the Model I version 1----------------.--------------- 
for NEWOOS80, and the patches are 
on the disks. 

The program also includes a text 
editor, ED/ CMD, so you can write pro
gram files. The editor's buffer has room 
for about 13,000 characters, but you 
can load the text in blocks so the true 
limit on a file's length is equal to the 
amount of free space on a single disk. A 
14-page section in the manual describes 
how to use the editor. 

My only complaint about the editor is 
the way it scrolls. It' s very smooth when 
scrolling toward the bottom of a me, 
but it jerks when scrolling toward the 
top. However, you do have an assort
ment of quick-cursor commands. 

Pascal/CMD is the main compil
er. It's fast and it gives an excellent 
report on any errors encountered while 
compiling. 
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* * * Y2 
Computer Art and Animation for the 
TRS-80 
David L. Heiserman 
Prentice-Hall Inc. 
Englewood Qiffs, NJ 07632 
Hardcover, 246 pp. 
$17.95 

by Richard RameUa 

T he serious student of computer 
graphics gets a bargain with this 

book. He can learn a great deal about 
using TRS-80 graphics, especially if he's 
willing to do a lot of work in conjunc
tion with the text. 

In early chapters, the author explains 
the T Rs-80 Level II graphics and alpha-

numeric sets, and PRINT@ and POKE 
positioning. Then he gets down to the 
business of putting pictures on the 
screen. First come some still life ex
amples, then graphics in motion . 

Along the way, Heiserman includes 
much meaty material: how to print 
black graphics on a white background, 
composition, string packing, and 
animations. 

Heiserman makes the point that 
TRs-80 Level II graphics are, by defini
tion, low resolution . The viewer needs a 
bit of imagination to accept images as 
what they represent. 

The book's examples are well done, 
carefully thought out, and often hu
morous. Keying in some of the many 
graphics programs both instructs and 
entertains you. They include a dog and 



cat, a flickering candle, and a dancing 
country girl reminiscent of Grand Ole 
Opry comedienne Minnie Pearl. 

Heiserman uses the TRS..SO graphics 
set. CH R$ graphics 128 to 191, to create 
his images. To see these building blocks, 
try this program (not included in the 
book): 

100 FOR X • l28to 191 : 
PRINT CHRS(X;" " );: 
NEXT 

IIOGOTO 110 

As an adjunct to programs with so 
many num ber variables in data lines, 
Heiserman explains the importance of 
running checksums o f data lines. This 
technique helps the user keying in pro
grams. For example: 

100 DATA 12,2,19 
IIOFORX I T03 
120 Rl:.AD A(X) 

*** 
Wonny, Racer, Quest for Adventure, 
Chess, Othello, The Wrath of Ken , 
Computer Casino, Meteors, Galactic 
Invaders, Bustout 
Kuzel Computer Services 
8654 W . Berwyn Ave. #3S 
Chicago, lL 60656 
Models D, 12, and 16 
Each game costs $19.95 on disk 
$S discount per game for orders of two 
or more 

by Mare-Anne Jarvela 
80 Micro staff 

Believe it or not, games for the Mod
els II , 12, and 16 do exist; I received 

a disk with 10 games to review. The 
graphics capability on the Model II is 

REVIEWS I~ DISKETTE 
JUNCTION 

130 N+A(X) 
140 NEXT X 
ISO IF N<>33 THCN PRI rr 

"CHECKSUM ERROR": END 

In this short test, you know the total 
of all the data entries is 33. If the total of 
the entries as typed in doesn ' t agree, 
you have an error in the data lines. This 
is just a sampling of the useful knowl
edge in Computer Art and Animation. 

What distinguishes this book from 
others that use examples is Heiserman's 
many useful and playful programs that 
reflect a sense of craftsmanship. In ad
dition to the cartoonish figures, he of
fers a Russian character set, a playing 
card set, a missile shoot game, ideas on 
perspective animation, and routines in
volving multiple characters. 

This book is for the programmer who 
already knows Basic and is ready for a 
big jump into graphics. I recommend it 
as a hearty helping of useful ideas. • 

limited, so you should keep that in mind 
when playing these games. 

The game that's the biggest hit with 
our staff is Wormy. Wormy, which 
starts out as a cursor , is a hungry worm 
that grows longer and longer as it eats 
its way around the screen. Wormy eats 
numbers and asterisks (bonus points) 
that flash on the screen. 

You have a time limit in which to eat 
the targets. The longer Wormy be
comes, the harder it is to reach the tar
gets in time. Move your worm around 
the screen as you please, but you must 
be careful not to run Wormy into itself 
or a wall. If you make a complete tum, 
Wormy dies. 

The more targets you eat, the higher 
yc:.lf score. If you miss a target, the pr~ 
gram subtracts points from your score. 

Cont11111«i on p .l8 
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Call now to order the Scotch 
diskette for your equipment. 

TOLL FREE 
800-321 ·5134 

Ohio Residents Call 
216 ·676·5640 

DISKETTE JUNCTION 
5918 Smith Rd. 

Cleveland, Ohio 44142 

WE ACCEPT 
VISA • MASTER CARD 

CHECKS • MONEY ORDERS • C 0 D 

• Add S3 00 tor shopp.ng & handling 
• S2 00 EXTRA tor U.S Mao I delivery 
• S3 00 EXTRA tor C 0 D 
• Ohoo residents add 6 5 '1o sates tax 

Authorized Olatr1but0f 
lnfonna tlon Procelllf19 Produc t• 3M 
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PRODUCER 
The Professional Program Writer . ... 59 

What has your computer done for you 
lately? You bought it to be a powerful and 
time saving tool. But if lack of good 
software keeps you frustrated and makes 
your computer an expensive and idle 
gadget, The PRODUCER is here to solve 
your problem. 

Now you can design and produce 
professional quality programs that meet 
your exact specifications and you don't 
even need to understand programming at 
all . 

THE PRODUCER IS A SOFTWARE PACKAGE 
THAT WRITES PROGRAMS FOR YOU. 

Even though you have no knowledge about how to write 
programs, you can now create impressive, sophisticated 
and functional software to manage your data. You answer 
simple English questions, draw your sc reen on your 
monitor exactly like you want it, and The PRODUCER 
writes the entire BASIC program by itself . 

THE PRODUCER WAS DESIGNED FOR MICRO 
COMPUTER OWNERS WHO CAN'T FIND THE 
SOFTWARE PROGRAM TO DO WHAT THEY 
WANT IT TO DO. 
You may never need to buy another compu ter program to 
store and ret rieve information , perform calculations on 
your data and get displayed and printed reports The 
PRODUCER can create customized software of truly 
profess1onal quality . 

The PRODUCER makes the micro computer a useful tool 
to the novice and saves many hours of programming time 
for the experienced computer professional. 

IF YOU ARE A NOVICE 
The PRODUCER can make you feel like a pro. The Basic 
code is written for you . You push buttons. answer 
quest ions and watch the program develop In th is 
remarkable process. 

IF YOU ARE A PROFESSIONAL PROGRAMMER 
The PRODUCER can be the lime-saver you need to 

increase your product1v1ty and make your job easier. The 
PRODUCER prov1des many of the advanced features 
found on produc ts that cost many thousands of dollars 
more. You'll be proud to show your cl1ents the 
professional quality programs created by T he 
PRODUCER. 

listen to what one of our users wrote recently: 
The PRODUCER has proven to be the gnntest. I u.sa1 to 

sperrl 70% of my time writing programs to crmte. main.ta.in. 
sort. and Ust data.. No More. Lktys and weeks of 
programming are now ra:tucm to miTuJtes and hours. The 
PRODUCER has incrrosed the productivity of my rustom 
sojtux:u'e finn by 400%. This procf.uct is in a chss ~ 
for the best. A. Copelle, Northbrook, Il linois. 

HOW DO I LEARN TO USE THE PRODUCER 
In each TRS-.80 version, we have provided a systematic 
guided tour of The PRODUCER program generator 
process. For the Model I and Ill , an audio cassette tape 
tutorial Is part of your package. One of your fellow 
PRODUCER owners talks to you as you go through the 
step-by-step lessons. The tapes not only teach you the 
operating process, they enable you to actually create a 
program of your own design while you learn. 

We have provided over 200 pages of thorough 
documentation in The PRODUCER Reference Manual, 
but we encourage you not to read the manual until after 
you have completed the tutonal. We've had many rave 
rev1ews from our users, like this one from S.R. Foster of 
Pensacola. Florida: 

The tutorial u.us an exr:eUent stnrter. It ena.bl.a:.t me to get 
en with lt without days and days of reading. Very helpfuL 



WHAT DO YOU GET 
WITH THE PRODUCER? 
You will be ompressed woth the 
professoonaltsm of the PRODUCER 
package. 
DISKETTE(s) contaonong PRODUCER 
Program Development System 
REFERENCE MANUAL of over 200 pages of 
extensive. easy to read well o rganozed 
matenal Attractive hardback 3-rtng bonder 
Color keyed index tabs separate the 
chapters Comprehensove alphabetocal 
Index refers to specofoc chapter subsectoons 
QUICK REFERENCE CARD 
REGISTRATION CARD 
TUTORIAL SESSION oncludong audoo 
cassettes and detaoled follow-along out lone 
wntten and produced by fellow PRODUCER 
user 
FREE HOME INVENTORY MANAGE
MENT PROGRAM ($59 95 value as a 
sample) allowong you to use a fonoshed 
program ommedoately 
ONE YEAR SUBSCRIPTION to the 
PRODUCER newsletter 
TOLL FREE NUMBER for technocal 
assostance. avaolable only to regostered 
PRODUCER owners 

Poctured are the components of the Model Ill versoon of The PRODUCER Other versoons may vary slightly 

HOW THE PRODUCER WORKS 
We think you will be impressed with the ease of 
operation and the amazing versatility of features 
you get with the PRODUCER. Here IS a step by step 
overview of the program writing process. The 
screen shown is an unretouched photo of the 
Master Menu from which each of these steps is 
selected. 

Planning Your Program 
The PROOVCER pro' des 1 helpful plonnong form you can pront on your o wn pnnter It 
helps you orgamze your tttougnta to create a tat lor made program ' O meet your needs 

Creating The Screen 
Vlstble on your monitor wtll be the screen where lnto rmiUIOn wtll be entered edt ted and 
d~splayed There are stx stmpte steps to follow tn creaung your screen 

1. Draw Your Screen 
Ustng the arrow keys construct th4ttcrHn '"any conftgurat•on you deS·r• Wtlh _,,,gle 
keystro ltM enter large grapt'IIC letters and borders Ed•t al w I unl 1l you are u ttsf1ed 

2. Define Message Areas 
Select an area or your screen where The PRODUCER meuagea to you w olf appear 

3. Define Input Fields 
The PRODUCER wolf ask you questoons about the areas where yOu wolf enter the data 
You specofy the length of eoch area or loeld. as well as acceptable crooracrers on each 
field 

4. Define Display Fields 
Locate the d, s~ay helds anyWhere you want on your screen These snow the r•sults ot 
U\e cak:ulat•ons you want made on your data 

5. Define Custom Prompts 
You select an area where help messages to your~lf can M d1sp1ayed 

6. Save Your Results 

t' 
SJ>' o.;Ol£ J> · ~E 

' L;JPE :•.: 

~PESS {r\) CP ~ •: 
SE. E: · :ES I~E: ~'·L 

0 Editing Basic Data 
I Edit ony part of The PRODUCER progrom you have created ··screen held names 

lengths, prompt areas. etc 
2 Type In any help message you wont os a custom prompt 10 help you operate the 

program 
3 Eas•ly create Cl~u lattons tor your program us• no actual hetel names You can use 

the conlents or any numenc l1eld and all malh operahons ~nctud•ng l<>g1C1l operators 

0 Making Basic Code 
Press a key sot back and watch The PRODUCER do all the work of creatong BASIC 

code tor your program You can see the progrem lines appear on your screen 
Complete error checkong IS done lor you 

0 Building Reports 
Vtnually any report s ava1lable to you thru our NEW tree form report generator It 

works W' 'th any s•ze paper You are aiiO¥red up to 100 catculahons w tlh•n the repOrt 
You can Spt'C1fy ellBCt pos,hon of any U!ICt 1ntormauon to any pos1t1on on your paper 
(even prepnnted forms ClleCkS fi i C ) An Ama11ngty \terNIIIe tOOl 

0 Building The Program 
Pur the lonoshong touches on your program by seleclmg cursor type soze flashing 
speed. auto messages custom logos etc Alter your selectoons nave been mode. preu 
a key and your enure f1n1shed program 11 created in less than 5 m•nute.s That's all there 
Is to tnls remarkabty s1mple prOQram genoratton process 



TECHNICAL INFORMATION 
The PRODUCER provides many advanced features which allow you 
to do " magic" with the programs you create. 

·use the full screen (all lines and column positions) 
·create a professional well organized screen with graphics 
·save up to 9 separate screens in memory at one time and get 

instant access to each 
"Move the cursor to any location on the screen 
"Replicate bars/ lines/ graphics to define certain screen areas 
"Access an instantly available Help Menu of all Screen 

Editor commands 
"Insert and delete any character with a single keystroke 
"Clear or erase selected areas of any screen 
"Insert and delete whole lines on the screen 
·center any text on the screen 
"Move any rectangular block of text anywhere on the screen 

(block move) 
·create titles with a single keystroke large graphic letter alphabet 
·Move portions of screens between different screens (cut and 

paste) 
·save any number of screens to disk at any time 
"Recall any screen from disk any time 
"Create BASIC lines to re-create any screen 

FILE and RECORD HANDLING 
"Rapidly access records with BTREE File structure 
· search for a record with only the first few letters of the 

name or key (partial key) (Example: locate PRODUCER by 
typing PR) 

"Recall and edit duplicate and multiple keys (Example: Several 
last names may be the same on a file and you can find 
and edit them individually 

"Fully edit any part of a previously entered record 
"Recover unused space automatically upon deletion of a record 
"Enter data very fast with the special batch mode 
"Recall immediately any record after it's been entered, 
eliminating time consuming sorting and indexing 

"Rapidly access any record anytime (2-4 seconds average) 
"Globally search and replace data in certain fields in 
selected record range 

·Automatically rebuild any file to meet new specifications. No 
need to re-enter data when a file needs to be restructured. 

"Balance any BTREE file automatically to reorganize and speed 
up file access time 

"Recover from power failure and easily rebuild files that have 
been damaged. Avoid laborious re-entry of long data files 

SCREEN ORIENTED INPUT 
and EDITING of DATA 
"Insert and delete characters at any position in any field. No 
" back to start" retyping of data 

"Move forward or back to previously entered fields to edit 
using the arrow keys. Totally non-destructive cursor. Does not 
require re-entering of each data field 

"Move within any field using the arrow keys 
"Move instant ly to any field with Control G command 
"Exit from input/edit mode at any point allowing immediate 
escape from data entry mode. Allows partial information to be 
entered for each record without the annoying, time 
consuming need to press ENTER for each blank field not used 
at the time of entry 

"Duplicate field info rmation from a previous record with one 
keystroke. No need to re-enter duplicate information, 
addresses, etc. on consecutive records 

"View a custom prompt, your own custom reminder or help 
message for each field with 1 keystroke 

·verify each character typed automatically 
"Enter data as fast as you want, even if you are a speed typist 
"View visible display of automatic field length restrictions 
"View prompts for each field showing number of characters 
allowed 

PRINTED REPORTS 
·create up to 9 separate reports at a time in a finished program 
"Generate any number of reports you want (no limit) 
·select reports by name from a report menu in the program 
·select from six different automatic report formats including 
custo"m mai ling labels 

"Instantly print reports by key with no time consuming sort 
necessary 

·sort and print any other (non key) field with the fast machine 
language sort 

·sort only records that meet your search criteria 
·sort on more than one field if desired 
·use any restrictions or search criteria to determine which 
records will be included in a report 

·use any number of multiple search criteriea (including logical) 
(Example: You can search for all the males who are single, 
and drive a car that are over 24 years old but less than 
35 years old 

· send any special command to your printer before or after any 
report 

·specify any line length needed and any page length desired 
"Select single line or multiple lines per record , even one page per 
record 

"Total any fields during the report (running totals) 

FREEFORM REPORT GENERATOR 
"Specify column and row of every heading and field 
·Allow up to 100 of interfield calculations, even string 
calculations 

"Include any text anywhere on the screen 
"Keep sub-totals on any field and print at any time in any format 
"Format any numeric fields anyway you wish 
"Print reports on pre-printed forms, checks, etc. 
·create fo rm letters with merged field data, with no word 
processing necessary 

"Put any field anywhere on the page. No limitations 

ADVANCED CALCULATIONS 
"Globally recalculate any field in any or all records. 
(Example: If file is a list of gold assets and the spot price 
changes, each separate asset may be recalculated with 
a new value for the spot price) 

·use all math operations including exponentiation and 
trigonometry 

·use logical calculations such as And, Or, Not, etc. 
·use any level of parenthesis in calculation formulas 
·save results in any field and display results in any field 
"Store temporary results in several extra memory slots 
"Pass calculation results between records 
"Determine the exact order of ca lcu lations 
"Display or save results at your option in the finished record 

OTHER ADVANCED FEATURES 
"Edit any part of any program without starting over or redefining 
the ent ire program 

·create screen and input modules only (for professional 
programmers) 

·create Calcu late-on ly programs with the easy desk-top super 
calculator program 

"Design custom logos for your program 
·control cursor type, size, flash speed, etc. 
"Design custom prompts or help info for any field 

YOU ALSO GET 
"FREE 1 year SUBSCRIPTION to PRODUCER Newsletter 
"TOLL FREE assistance number for all registered users 
"REFERENCE MANUAL of over 200 pages 
"FREE audio TUTORIAL 



WHAT ARE PRODUCER USERS SAYING? 
We continue to receive testimonials from satisfied users almost every day. 
Here's a sampling of the feedback we are receiving: 

VERY Impress €vel No matter how much I 
use the PRODUCER. there ls no doubt I got 
my money's worth. It ls clear the program. 
pacJcaglng and tutorial are developed 
with lots of thought. ..• Very user friendly/ 
Congratulations/ 

R. N. forbes. Los Altos HUls, California 

The PRODUCER package 1 received was 
excellent. The finest sqftware package 1 
have ever purchased. Far beyond my 
eq>eetatlons. 

S. R. foster. Pensacola. Florida 

1 think the PRODUCER wUI saue me sa 
much time that it will glue me the time to 
do the more Important taslcs that my 
business calls for and the money fll saue 
from not hauing to buy canned programs 
that are ouerprlced: Now with the 
PRODUCER 1 can write a program 
ouemlght to do almost anything 1 wane U 
to do and with written reports to boot. 
Talk about sauing time and money. I feel 
the PRODUCER w!ll payjor itse!fwith my 
frrst three programs. 

S . Tornatore. Canastota. New York 

The PRODUCER ls a uery impressiue 
software package. It ls well worth the 
money. While other micro owners are 
pnnting mailing labels. 1 am now seiLing 
them programs to use. 1 now haue more 
time to spend eJl}oying my computer. 

V. E. Ryberg. Bloomington. llllnois 

rm in loue wlth the PRODUCER.II's one of 
myjauorite programs. 

R. Selsback. Burlingame. California 

It was uery complete and professionally 
done. The packaging and program seem 
to haue been thought our before assembly 
and sale. The 'ualue' of the deal 
everything included was the best rue 
seen to date. 

G. Slusher. Martin. Kentucky 

Very professional packaging. It f1C1UC the 
feeling of getltng your moneys worth 
bfifore euen running the program. .. Very 
easy to use and leaues ueryJewquestlons 
unanswered. . .J\s you can see. I IUce the 
PRODUCER and was impressed with how 
trouble free it ls. 

A. C. Vincent. Napa. California 

E:Kcellent. Aboue and beyond other 
software. 

R. Hapgood, Henrietta. Texas 

VERSATILITY 
The PRODUCER ls the best all purpose 

program generator 1 haue used. (We ltaue 
tried almost all of them.} The generated 
code is bug free. well commented and 
(/Jicient. 

R. A. Copella. Northbrook. llinois 

1 bought the PRODUCER to saue time. I 
feel ca/)Clble oj being able to write almost 
all programs 1 need. The PRODUCER 
generated programs will sauea lot of time 
writing basic code and debugging. Using 
the PRODUCER 1 can write a good 
database type program using math 
calcuLation In about three hours. 1 don't 
haue to tell you how long it would talce 
writing the same program from scratch. 

S. Tornatore. Canastota. New York 

A pedal Litanies to Roger and all of you. 
You ue made my computing life easier 
and better. My 10 year old can't wait to 
get hls hands on the PRODUCER. 

J . D. Konkler. Columbus. Ohlo 

DOCUMENTATION 
The Rflference Manual ls a worlc qf art. 

Not only is it attractiue and easy to use. it 
ls so well organized. documented and 
logically written that the manual ls a 
rarity in the software marlcet ptace. 

S. R. Foster. Pensacola. Florida 

One of the best rue seen. We write about 
20 uolumes of material per year. Talce it 
from a 'pro·. {t's good/ 

J. Crespi. Shennan Oaks. California 

The PRODUCER Rtiference Manual is 
professionally written to prouide ready 
acess to easily understood answers to 
questions which arise during use of the 
PRODUCER. 

R. A. Copella. Northbrook. Ulinois 

The Rtiference Manual is supreme and 
superior to anything I haue worlced with. 

R. A. Neuman. Olcemos. Michigan 

Very welllatd out and organized. One of 
the best I'ue seen. 

J . D. Konkler. Columbus. Ohio 

QUALITY 
Thank you for an excellent program. I 

agree that The PRODUCER wiU change 
the endre concept of program creation in 
the future. ButJor now. you stand as the 
best data-base-management-system 1 
can buy. 

E. Sung, Vancouver. B.C. 

Your system really is Sqftware of the 
Future. Your stqffhas insight others ojus 
only dream of. Congratulations on a 
product of extraordinary design. 

S. R. Foster. Pensacola. Florida 

Tills ls an excellent program. At thls 
point 1 am to tally pleased. Tills is by jar 
my number one software and 1 will use it 
anywhere and euerywhere I possibly can 
both personal and business. Once again 
congratulations to all of the people 
inuolued. 

R. A. Neuman. Okemos. Michigan 

Comparison shopping indicates the 
PRODUCER's supertorlly to aU others. 
And 1 already own most of the others. 

R. A. Capella. Northbrook. llinois 

Olad to see you talce an interest in what 
some of us haclcersare upagainst.Ithinlc 
the PRODUCER will malce the sojlwa.re 
haclcers upgrade their products to thls 
high level quality of the PRODUCER. I'm 
sure you realize that there ls a lot of 
garbage on the marlcet. 

D. J . SmJth. Lombard. llinols 

I was Impressed by the professional 
appearance of your program. Other 
software 1 haue receiued were on copy 
paper and stapled into a boolclet with 
uery uague instructions. 

W. J. Mahaffey. Absecon. N. J . 

USE 
The program ls almost idiot proof, 

J. Crespi. Sherman Oaks. California 

It ls a ueryfriendlyfriend and we wUI be 
worlcing together for some lime to come. 

R. A. Neuman, Okemos. Michigan 

Very easy to use and leaues uery jew 
questions unanswered. 

A. C. Vincent. Napa. Ca11fomia 

The PRODUCER 
MODEL I version $149.95 
MODEL Ill version ..... $149.95 

Available FALL/ 83 for 
MODEL II ...... . ...... $299.95 
MODELIV ............. $199.95 
MODEL 12 ....... ... .. $299.95 
MODEL 16 . .. .. ....... $299.95 
MODEL 16 XENIX . .... $499.95 
IBM - PC . . . . . . . . . . . . . . $299.95 

PRODUCER 
SOFTWARE 
Box 1245 
Arlington, Texas 
76004-1245 

Texas 817-274-6998 

800-433-5355 



REVIEWS 

Continu<d from p. 53 

As the game progresses, Wormy be
comes more difficult to maneuver. If 
your worm grows to occupy 256 spaces, 
be ready for a surprise. 

The game has a range of speeds. The 
targets are worth less at the slower 
speeds. At the highest speed, the 
keyboard doesn' t respond fast enough 
for proper play. I find medium speed 
the best. The game is simple but enter
taining, and it improves your reflexes. 

Chess and Othello are for the player 
who doesn't have a human opponent. 
The chess game plays well and is a good 
learning tool. The chess pieces are rep
resented by letters (K is a king, P is a 
pawn). You have two levels of play: 
quick (computer thinks for 30 seconds) 
and long (computer thinks for three 
minutes). The game lets you castle. 
Othello has good documentation, and 
it' s possible to beat the computer. 

If you' re a gambler and can't go to 
Las Vegas maybe Computer Casino is 
for you. Blackjack and Slot Machine 

**** 
Micro Ref 
Educational Systems Inc. 
1000 Skokie Blvd. 
Wilmette, IL 60091 
$12.95 

by Dan Robinson 

L earning to use WordStar is rather 
like learning to walk : It 's a slow 

process, you stumble many times, and 
now and then you fall flat on your face. 

MicroRers Quick Reference Guide 
to W ordStar helps you keep a sure

look like the real thing and you have 
$1,000 to start with, but where's the rat
tle of coins, the excitement? If you 
don't have anybody to gamble with, the 
computer is a good substitute. 

The Quest is a different kind of ad
venture game, The program draws a 
random map on the screen with villages, 
forests, lakes, and various beasts. The 
map changes every time you play. You 
are in the middle of the screen with 
some food, water, and gold coins. The 
map scrolls across the screen as you 
press the arrow keys. 

Your mission is to recruit an army, 
spies, and thieves. You have to kill 
beasts and find the magical keys to the 
castle. 

When l tried the game, I died of thirst 
or starved to death before I had a 
chance to look for the keys. Luckily, 
some sealed envelopes with clues were 
included with the disk. After opening 
them, I was able to go a little further. 

The graphics are poor, but probably 
the best available on a Model I l . If you 

command summary appears in the back 
of the booklet. 

MicroRef sections include Menus, 
Files, Editing, Block Operations, For
matting, Headings and Footings, Spe
cial Effects, and Printing. In addition, 

"For the user already 
familiar with W ordStar, 

a complete command 
summary appears m 

the back ... " 
footed pace through this complex word 1----------- ------t 
processing program starting with your 
ftrst step. 

The spiral-bound 4 \12- by 8 \12 -inch 
guide is printed on durable plastic
coated stock . Its thumb tabs take you 
quickly to 46 sections of illustrated, 
two-color instructions. Keystrokes ap
pear in reverse print and examples of re
quired input are in boldface. 

WordStar has many keystroke com
mands, and MicroRef covers them all . 

Rather than simply listing Word
Star's commands, MicroRef provides a 
detailed background of their function 
and operation. For the user already 
familiar with WordStar, a complete 
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the pamphlet includes a glossary and an 
index. 

Anyone who has waded through the 
huge MicroPro WordStar Operating 
Manual or the equally corpulent Word
Star Training Guide will appreciate Mi
croRers 48 pages of concise, detailed 
instructions. 

The one-sheet reference cards don't 
provide the detail that MicroRef does, 
and they often force even an experienced 
user back to the books to check a seldom 
used command. 

If you've been limping along through 
WordStar, the MicroRef Quick Refer
ence Guide is an invaluable crutch. • 

like adventures that are a little different, 
this is a good game. 

My reaction was the same to Galactic 
Invaders, Meteors, and Bustout. If the 
games had repeat key functions to help 
you move across the screen, they 
wouldn't be bad. If you play Bustout at 
the fastest speed, you can't get from one 
side to the next to hit the ball. 

The Wrath of Ken is an adventure 
graphics game that takes place in outer 
space. You're in a starship with a mis
sion to destroy enemy ships. I found it 
extremely hard to hit the ships. The game 
seems limited and not very exciting. 

The Racer game isn't bad. It's fast 
and you go from an easy track to harder 
ones. You have to pass slower cars and 
stay alert so you don't run into walls. 
You need quick reflexes for this game. 

Not many games are available for the 
Models II, 12, and 16, and this package 
isn't bad. I had a lot of fun playing 
these games. Wormy takes the prize as 
the best game and some of the others 
are almost as good. • 

***** 
MT160 Dot-Matrix Printer 
Mannesmann Tally 
8301 South 180th St. 
Kent, W A 98032 
MT1601 $845 
MT160L $990 

by Terry Kepner 

I f you want a high-quality, solidly 
built, versatile, fast printer for your 

computer system, consider the Mannes
mann Tally MT160. 

Physical Description 

The MT160 is a small printer, only 
13.7 inches wide (1(}-inch-wide paper 
maximum) by 6.2 inches high by 9.6 
inches deep. Its footprint, the space oc
cupied on a desk, is about the same as 
the Epson MX printer. In that small 
space, Mannesmann Tally has packed 
an incredible number of features at a 
bargain price. 

The MT160 is built of heavy gauge 
metal and weighs 18 pounds. Only the 
platen paper holder, the exterior case, 
and a few other miscellaneous parts are 
plastic. The cast metal design makes the 
printer rugged (a desirable quality for 
office use) and stable. 

Installing the optional tractor feed, a 
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IS SIC 
Boardgame Classic now available on TRS-80®! 

Computer Diplomacy is the computer version of the classic 
boardgame of persuasion, compromise and betrayal. Against a 
backdrop of Imperial Europe, Computer Diplomacy uses a 
minimum of game mechanics and a maximum of intimidation 
(and back stabbing) to create a game of exciting in ternational 
intr igue where each player tries to arrange the deals a nd 
alliances that will lead him to ultimate victory. The result is a 
game of pure diplomacy. a balance between the trust needed to 
deal and the profitable stab in tho back that leaves the betrayer 
friendless. 

• 

Tho player is free to scroll the mop. 
Provinces and seas ore shown by 
throe Iotter codes. Supply centers 

are mor~ed by astertsks (*). 

Initials of a power within a province 
signifies ownorshtp. S~ mbols 

indicoteofleet[IIJorormy(,IL). 

For years. the board game version of Diplomacy has been 
regarded as a true classic in the world of gaming. Even profes
sional diplomats. including no less a celebrity than Henry 
Kissinger. have enjoyed its accuracy a nd intensity. However. 
for years it has also been noticed that the game had one flaw: by 
far the best version of the game required seven players. a 
sometimes hard-to-get number. 

THESE GAMES 
ARE ALSO 
AVAILABLE 
FOR THE TRS-80: 
For addi tional 
information call 
Toll-Free: 
1 (800) 638-9292. 
Ask for Oper. D. 

..-SH Liar of Advertisers 011 Page 323 

But now there is Computer Diplomacy where six or less 
players can compete and tho computer resolves the moves of the 
other nations. Admittedly the computer isn't always as devious 
as a human, but it is treacherous enough to make play vastly 
more enjoyable for six or loss players. ln fact . it's fun for a 
single player to take one nation and try to conquer the map 
(though this certainly cannot be termed "diplomacy"). 

Of course. Computer Diplomacy a lso has all of tho amenities 
you expect in a computer game: a detailed scrolling map that 
displays tho loca tion and type of all units. various status reports 
and even a built-in clock that times each "diplomacy period". 
The computer also takes ca re of game mechanics: you simply 
enter your moves and the computer swiftly resolves all conflicts . 
prompts you when to take the action and explains why a move 
failed. 

So. if Diplomacy is a classic. wha t is Computer Diplomacy?! 
We'll be humble and just say it's still a classic - but not just 

for seven anymore. 

Computer Diplomacy is available on diskette for your TRS-80 
with 48K memory at $30.00. Diskette soon to be available for the 
IBM-PC.!) m • Trademarl • ol Tand1 C.orporahon and lnternahonal Busmess Machmca. 

1m micl"ocom~utel" games'" 
QUALITY A DIVISION OF 

The Avalon Hill Game Company 
4517 Har ford Road • Baltimore. MD 21214 • (301) 254-5300 
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unidirectional model, is easy; it snaps 
into place. The nylon ribbon, rated for 
two million characters, is equally simple 
to install: Remove the cover, position 
the ribbon cartridge, put the ribbon 
guide in front of the print head, and 
you're fmished. 

Line feed and form feed are useful in respondence font uses a 20- by 18-dot 
aligning your paper, and you use the matrix. You can replace the print head 
Yes and No buttons in printer parame- itself. 
ter selection. The test key puts the print- When using the 10 cpi mode, you get 
er into a self-test mode that prints the 80 characters or columns per line. 
ASCII character set. Twelve cpi gives you 96 columns, 16.7 

To determine your printer's current cpi has 132 columns, and 20 cpi fits 160 
default settings, press the No button characters per line. 
while you're off line. This prints the set- Customize the printer to your com-

Features tings on paper. To change the settings, puter system by specifying if a carriage 
This printer is one of the few I've press the Yes button and hold it while return implies a line feed, if the printer 

found with a switch to select the voltage pressing the No button. This starts should line feed when it reaches the end 
at which the printer operates. You can the parameter setting program. Answer of a line, if the printer should automati
set the printer to accept either 120V, the prompts by pressing the Yes or No cally print data whenever it receives a 
220V, or 240V power supplies. The de- button. line feed, and if a line feed implies a car-
fault setting is 120V ac. If you opt for Your responses are stored automati- riage return. 
220V operation, you have to replace the cally and printed on paper as a ftle If you set the printer to require a line 
1.25 amp fuse with a .6 amp fuse, which record. You only set the parameters feed before it actually line feeds the 
is included with the unit. once, since your responses are stored in paper, you can use the carriage return 

After selecting the power supply volt- an EAROM (electrically alterable read- command to return to the beginning of 
age, choose the communication pro- only memory). The EAROM isn' t af- a line for boldface and overstrike 
tocol for your system, either RS-232 or fected, so change the settings as often as printing. 
parallel. Both connectors are clearly la- you like. The seven available character sets 
beled on the back of the printer. Plug are: USA, United Kingdom, Norwe-
your computer's printer cable into the r-----------------1 gian/ Danish, Swedish/Finnish, Ger-
appropriate connector. man, French, and Spanish. These char-

Next, load in roll, cut sheet, or acters are in addition to the standard 96 
tractor-feed paper. When you use mul- HThe front panel ASCII characters. If you need to differ-
tipart forms with roll paper, you can doesn ,t control all entiate between a zero and an 0, you 
have one original and two copies. can also have the printer slash the zeros. 
Tractor-feed forms provide one original the printer parameters; The MT160 uses the standard ASCII 
and up to three copies. codes with some alterations. You can 

A knob just in front and below the in fact, you have choose from standard ANSII, Daisy 
manual paper advance knob controls more printing choices printer codes (MT160L only), or Epson 
the striking distance between the print printer codes. You can also use any 
head and the platen. You can tum this available through software designed for the standard Ep-
knob while the printer operates to ad- software control than son printer with the MT160, including 
'ust the density of the print without go- graphics. 
ing off line and blindly guessing the set- through the front panel. ,, Use the last set of options to select the 
tmg you need. communications mode of your printer: 

The MT160 has a cooling fan that al- parallel or serial. The parallel port is 
ways runs while the printer is on. Its standard 8-bit Centronics compatible. 
hum is barely audible. The options available with the The RS-232 port supports 150, 300, 

You choose from a variety of print MT160 are truly incredible. You can 600, 1200, 2400, 4800, and 9600 baud 
styles, options, and modes. The printer opt for a form length of 4, 5, 6, 8, 8\12 , rates, with 7 or 8 data bits per word, 1 
IS factory-set to print 10 characters per 11, 12, or 14 inches. You can print ei- or 2 stop bits, and even, odd, or no
inch (cpi), draft quality, six lines per ther six or eight lines per vertical inch, parity checking. 
vertical inch, 66 lines per page, USA and the cpi options range through 10, You control whether the busy signal 
character set, parallel interface, and the 12, 16.7, and 20 cpi, 10and 12 cpi corre- is high or low, and whether the protocol 
ANSII code set. spondence-quality, and proportional is EXON/ XOFF or ETX/ ACK. You 

You don't have to open the printer correspondence-quality print styles. can select the communications options 
case and play with DIP (dual in-line The normal print fonts run at 160 char- only from the front panel. 
package), switches, jumpers, or shunts acters per second (cps), the correspon- The front panel doesn't control all 
to change these settings. Change them dence fonts at 40 cps. the printer parameters; in fact, you have 
from the printer' s front panel or from Print head operation is bidirectional, more printing choices available through 
your computer. The MT160's front with logic-seeking accelerated tabbing. software control than through the front 
panel consists of a six-key membrane The printer supports the full 96-charac- panel. You can control character den
keypad. The keys are labeled On/Off ter US ASCII set, plus 32 international sity, both normal (10, 12, 16.7, and 20 
Line, Test, Yes, No, LF (line feed), and characters. You use a modified sans cpi) and double width (5, 6, 8.3, and 
FF (form feed). Test, Yes, No, LF, and serif font for correspondence-quality 10 cpi). 
FF operate only when the printer is printing. The draft-quality print font Also available are underlining, super
off line. uses a 7- by 9-dot matrix and the cor- scripting, subscripting, automatic line 
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* * * * FOUR STAR EDITION business D 
VR DATA CORPORATION 
ANNOUNCES: 
THE PRICE WAR IS OVER!! 

HARD DISK III*995 5MEG 
WINCHESTER • 

5+5 Meg System 1590.00 
IS Meg System 1449.00 10 Meg System 1249.00 
15+15 Meg System 2299.00 10+10 Meg System 1999.00 

• Hard Disk III includes up to 2 full height Winchester disk 
drives, heavy duty enclosure, disk controller, field proven 
power supply, 1/ 0 adaptor, and applicable cabling. 

• Hard Disk Ill is available directly from t he factory only. 

HARD DISK III & HD-505 
ADAPTOR MODULES: 
IBM·XT* IBM-PC 

~:~~/!;o. ~::~i ·!;~-~~·tso 
FRANKLIN* LNW-80 
TRS-80 MOD I LNW-11 
TRS-80 MOD Ill TRS-80 MOD 4 e 
OTHERS TO BE ANNOUNCED 
*AVAILABLE JRD QUARTER 1983 

Call Toll Free • 800-345 .. 8102 

I VISA· I 
• 

~ AMIERICAN ' I .XPR£5$ 

II nu f} ,u .. 
~ ,.,,_, lj 

• 

NEW 
HD-505 WINCHESTER 
Compact, High Density, Low Profile, 
Low Power, Sub-Mini Disk System 

SAVE $90 on 5+5 Meg 
(Fixed/Removable) Package 
Packages includes: 
HD-SOSF (Master) Fixed S meg 
HD-S05R (Slave) Removable 5 meg 
Adaptor Module 
Disk Cartridge for HD-505R 

TOTAL 

1395.00 
1095.00 

150.00 
FREE!!! 

2490.00 

The NEW HD-505 Winchester Systems are available through 
quality Computer Stores everywhere. If yours doesn't have 
the HD-505 from VR DATA, tell them to get it. 

MASTER unit includes: enclosure, switching power supply, 
disk drive, controller, host adaptor, applicable cabling. 
S LAV E unit includes: enclosure, switching power supply, 
disk drive, applkable cabling. 

Published pri«s reOect cash dl5count. All pnces are subject to change" ithout 
not i~ . TRS-80 and TRSDOS are trademarks of Tandy Corp. D15k Ill and 
HD·S05 are trademarks of VR DATA CORP. 
8:30 am-7pm EST Mor>-FrL , Sat 10am-3pm 
CABLE ·VRDATA~ TELEX 845· 124 
All VR DATA producu are tested, burned-in, and re-tested We're so proud of 
our quaht) control that we offer an opuonal unconditional extended warranty 
covering fuU com of parts and labor on all VR DATA products . 

Rdata 
(215) 461-5300 

VR DATA-WEST 
Watonga, OK 

1405-623-8664 

777 Henderson Blvd., 
Folcroft, P A 19032 
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centering, automatic right margin justi
fication, setting and clearing the left and 
right margins, setting the forms length 
from zero to 255 lines, setting and clear
ing horizontal and vertical paper tabs 
(up to 16 of each), language selection , 
and graphics mode selection. 

The graphics selection has two differ
ent modes, 50 dots per inch and 100 
dots per inch, with reverse field option 
(not printing selected locations instead 
of printing). Standard-density graphics 
print at the equivalent of 160 cps, 
double-density at 80 cps, and double
density high-quality at 40 cps. 

The format for graphks is standard: 
Send an escape character, fTJo and 3, 
then two numbers (zero to 255) to speci
fy the number of graphics bytes you 
want processed. Each graphics byte is a 
column of eight dots, and top is the high 
bit. When the number of data bytes 
specified is reached, printing automati
cally begins. 

Operation 

Loading in paper is easy, similar to 
many other printers. At first, the paper 
occasionally became misaligned with 
my printer and slipped sideways out of 
the tractor feed mechanism. Ma king 
sure I had the paper directly below the 
printer eliminated that problem. 

T he only other operational difficul
ty I had was trying to back up the pa
per with the manual paper adjustment 

**** 
Typitall 1.2 
Howe Software 
14 Lexington Road 
New City, NY 10956 
Models I and Ill 
32K or 48K disk system 
$129.95 

by William D. Allen 

T ypitall is a new word processor from 
Howe Software that's one of the 

best I' ve used. It's so simple that a 
beginner can use it with little training. If 
you' re already familiar with Scripsit, 
you' ll probably be able to use Typitall 
immediately. 

On the other hand, Typitall is so ver
satile that two months wasn ' t enough 
time to thoroughly test all its features . I 
discovered some minor bugs in the pro-
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knob. Whenever I tried to reverse the 
paper a few lines, the tractor feed 
mechanism came off the printer's right 
side (the side with the manual adjust
ment knob). It's irritating, but no real 
problem. 

I tried the MT160 with my Model I, 
my Model!OO, and my Color Comput
er, and it worked perfectly with each. 
I've gone through two boxes of paper 
(3,500 pages each) without any service 
troubles. 

The draft style, while not the best , is 
certainly good enough for most needs. 
For those who want fancy print for 
manuscripts, the correspondence mode 
is wonderful: Even if your word pro
cessor (such as a Model IOO Text) 
doesn't support proportionally spaced 
text, the justification mode of the 
MTI60 provides excellent margin-to
margin printed text with the pro
portional spacing mode enabled. 

The MT160' s only naw is its docu
mentation, a 5- by 8-inch booklet. The 
set-up instructions, the parameter menu 
procedures, and technical specifications 
for the RS-232 and parallel ports are 
clearly diagramed. But the computer 
control procedures and instructions 
aren't as good. The instructions on the 
dot-addressable graphics are short, only 
two pages long, and the differences be
tween the various modes aren' t il
lustrated. 

gram, but I've been very favorably im
pressed by it. The more I use it, the 
more I like it. 

Howe Software describes Typitall as 
''The Scripsit -compatible word pro
cessor." In many ways Typitall does act 
like a vastly enhanced Scripsit. For ex
ample, the ways in which you can move 
the cursor are greatly improved and you 
have I I user-definable command keys. 
Also, both Scripsit and Typitall come 
with a serial printer driver. 

However, Scripsit has one feature 
that Typitall doesn't. Disk Scripsit 
can load fi les created by tape Scrip
sit, but Typitall can't load files from 
tape. 

In general, Typitall uses the same 
commands as Scripsit with many addi
tions. However, not all commands do 
the same thing in Typitali as they do in 
Scrips it. 

" < Break> P,S < Enter>" is the com-

The manual doesn't include any 
examples of dot-graphics programs and 
their results. Similarly, the control codes 
for the various print options, such as 
underlining, automatic centering, and 
margin controls, don't have examples. 

To make things more difficult, the 
booklet lacks an index. This makes it 
hard to find specific commands. The 
appendix of control codes included is 
incomplete. If you don't carefully ex
amine the booklet, you might miss some 
of the codes and assume that the ap
pendix lists them all. 

Because of its rugged design, I feel 
this printer will need few repairs, espe
cially since the owner can replace the 
part most prone to wear, the print head. 
The printer has a 90-day warranty, ex
cept the print head which is warranted 
for I 00 million characters or 12 months, 
whichever comes first. 

The MT160 is a solid and versatile 
printer, capable of emulating the Epson 
printers' dot-addressable graphics , 
while giving a faster performance. It 
costs more than the Epson, but it has 
more features. Its attributes more than 
make up for the fai lings of the docu
mentation. 

And there are two MT160 printers to 
choose from: the MT160l with a roll pa
per holder and parallel interface, for 
$845 ; and the MT160L with tractor feed 
and parallel and serial port s, for 
$990 . • 

mand to print with a serial printer in 
Scripsit. In Typitall the same command 
means print the text on the screen, so 
you can examine the text format before 
you print it. 

Typitall reads and generates files with 
the same format as Scripsit. Scripsit 
files load into Typitall with no conver
sion, and Scripsit can also read the files 
Typitall generates. Scripsit files contain 
control codes that give indigestion to 
most other word processors. 

However, limits exist to the compati
bility between Scripsit and Typitall. 
Typitall is somewhat longer: Its text 
buffer is 468 bytes smaller than 
Scripsit's in a 48K machine. 

More important for compatibility, 
many commands are at different ad
dresses in the two programs. Some soft
ware that uses commands from within 
Scripsit won't work that way with 
Typitall. 



Two such programs are the integrat
ed versions of the Electric Webster 
spelling checker from Cornucopia and 
the Epson MX-80 printer driver, Max
print, from Peggytronics. 

Because the files Typitall creates are 
in the same format as Scripsit ftles, you 
can use Electric Webster to correct their 
spelling, but you can't do it from within 
Typitall. You have to save the text to 
disk and use Electric Webster by itself. 

With Maxprint, you can still get pro
portional justification from your Epson 
MX-80, but you generally have to leave 
Typitall. Peggytronics and Cornucopia 
indicated a desire to support Typitall, so 
by the time you read this, the necessary 
patches might be available. 

Scripsit patches simply aren't com
patible with Typitall. You can't use 
Scriptr or Scriplus to modify this word 
processor. 

I did most of my testing with MUL
TIDOS 1.6. With some help from other 
TRS-80 owners, I've run short tests 
with DOSPLUS 3.4, NEWDOS80 ver
sion 2, TRSDOS 2. 3, and TRSDOS l . 3. 
I didn't have any problems. 

When you use it with NEWDOS80, 
Typitall has an additional feature. You 
can use DOS commands directly from 
the word processor itself. With other 
DOSes, you can exit from Typitall, exe
cute a DOS command, and then reen
ter. Your text buffer is still intact if you 
didn't overwrite it. 

The text buffer starts about 8000 hex
adecimal (hex). Some procedures, such 
as Copy, might write over this area if 
the file you're copying is large enough. 

Getting a directory listing shouldn't 
cause a problem. It's easy enough for 
you to make a few tests, but these tests 
can be misleading. If you're ever in 
doubt, save your text first. 

Basic Editing 

Typitall has an excellent range of cur
sor movement commands. You can 
move the cursor backward and forward 
a word at a time, as well as line by line 
and letter by letter. You can also move 
the cursor to the bottom or top of the 
screen. 

Repeating the command causes the 
text to scroll backward or forward a 
screen at a time. The long list of cursor 
movement commands takes up almost a 
page in the command summary. 

You can manipulate any text you've 
already typed into the computer as a 
unit. After you mark the beginning and 
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end with block markers, you can move, 
delete, or copy the text as one piece. 

You can mark individual blocks for 
identification using any character ex
cept the four that Typitall has reserved. 
In theory, you could have about 50 
blocks in your text at the same time. 

You insert text four ways. Type it 
over text already on the screen if the 
cursor is in the overtype mode. 

If the cursor is in the insert mode, the 
program inserts any text you type at the 
cursor position. To do this, the buffer 
and the display must expand one letter 
at a time and rearrange the text for each 
letter you type. This makes the CPU do 
a lot of work for each letter, so you 
might find that what you see on the 
screen lags behind what you type. 

The program apparently has a type
ahead buffer because I didn't lose any
thing I typed. Despite the speed limita
tion, this is a nice feature because it 
allows you to line up text on the screen 
or quickly insert a word . 

In another method of text insertion, 
the program makes extra space in its 
buffer for a whole line of text. It inserts 
a string of blanks into that newly 
created space and prints them on the 
screen. You type over the blanks. 

If you need more space, the program 
adds another line of blanks when you 
try to type past the right edge of the 
screen. When you finish, delete the ex
cess blanks. 

As a fourth option, you can insert 
material from other places in your text 
using the block-move feature. 

Deleting text is a pleasure with Typit
all because the user-defmable keys let 
you delete words and sentences with a 
single keystroke. You can also delete 
text in blocks. 

Typitall can load ASCII files, and it 
saves text to disk as an ASCII flle. 
However, when you load an ASCII file, 
Typitall doesn't correctly interpret the 
control characters. Instead of gener
ating a line feed , a byte with a value of 
OA is printed as a graphics block. 

When Typitall saves text in ASCII, 
some special control characters accom
pany the text. Typitall marks the open
ing of a block with a hex byte of 17. In 
ASCII, that 's the code for ETB, End 
Transmission Block. 

More troublesome is the byte that 
marks the end of a block, l B hex. 
That's the ASCII escape code. You can 
deal with this by fmding and deleting 

Langley-St. Clair 

Gets Mail 
From unsolicited letters 

Gentlemen : 

. . . . 
I don ' t often write letters of 

unbounded praise but the 
receipt of your amber CRT for 
my TRS-80 Model Ill has 
caused me to take pen (rather , 
computer) in hand . ... 

The instructions were very 
detailed , well -written and 
delightful to read just by 
themselves. I've never seen 
clearer instructions for 
anything else and the touches 
of humor (which I presume 
were intentional!) made the 
CRT replacement a pleasure .... 

Well , I won't bore you with 
any more praise except to say 
I' m glad Radio Shack sold so 
many TAS-SO's so that prod
ucts like yours could be pro
duced. It's nice to know we 
TRS-80 owners don ' t have to 
be totally at the mercy of 
Radio Shack to upgrade our 
pet computers . 

D.K. 
Tecumseh, Ml 

Dear Systems: 
I rece ived yesterday (you 

were very prompt ) my amber 
CRT for my TRS-80 Model Ill 
and installed it this morning. I 
use my Ill mainly for word pro
cessing; this letter is a test 
run. 

I am very pleased with the 
appearance of the screen . 
Your instructions for adjusting 
the display were excellent . 
The little program was great 
for centering the display. This 
is better than new .. .. 

Enough . Thanks for a fine 
product . What else do you 
make? 

G. H. 
Madison, WI 

LSIS'a NEW SOFT-VIEW 
REPLACEMENT CRT 
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Hwy. 11 South Trenton . GA 
1-404-657-5 104 

RADIO SHACK: 
(All equip is 100% pure RS) 

Model 100. 8k ram S 650 
Model100. 24K ram S 850 
Model 12. 2-drive . $3399 
Model 4. 64K. 2-dnve . $1699 
THIS MONTH 'S SPECIAL! 
5 MEG HARD DRIVE . . . $1658 
DMP-2100 printer w.cable $1199 
DMP-210 pnnter 

wtcable new new new . S 750 
All Radio Shack Software 10% Off 

Call lor other 
LOW, LOW RS prices not listed. 

Miscellaneous 
All Eagles list come wtth " Spellbinder". 

" Unracalc". CPtM & CBas1c 
Eagle liE. 2-drive wt390k per dnve $1995 
Eagle Ill E. 2-drive wt780k per drive $2999 
Eagle IVE. 780k floppy, tO meg hard S3999 
Complete line of Eagle - Call for others -

Telev1deo 803. 64k. 2-dnve . $2495 
ProWnter 8510 pnntP.r ... wicable S 450 
Pro Writer 1550 pnnter ... wtcable S 799 
Okldata Ml -92P pnnter .. w cable $ 599 
Okldata Ml-80P pnnter ... wtcable S 399 
Olodata Ml-82PS pnnter . w/cable $ 499 
64k CoCo ram. set of 8 . . ... S 7~ 
SuperPro keyboard . . . . S 69 
FHL Rex system . . . . • . . S 69 
CoCo Dnve #0 (R S ) 

w I controlle1 S 350 
Box 10 Verbat1m sv." diskettes . . S 29 
Box 10 Verbatim 8 • diSkettes . ... S 49 
QUANTITY PRICING AVAILABLE 

ON DISKETTES 
5 v, • flip hie. holds so . 
8" flip file . holds 50 . 
sv. • flip-pak. holds 10 .. 
8" flip-pak . holds 10 . .. 

CAlli 
. s 25 

. .. s 35 
. ". s 5 

. $ 6 
$ 12 Disk dnve head cleaner k1t .... 

9Yz" x 11 " paper. 1250 shts. 
d1saper1 . . . . . . . . . . . . . . s 29 

14711" x 11 · green bar. 
1500 shts . . . .. . . . S 33 

ProWnter R1bbons . . . S 6 
J-Cat 01rect Connect Modem . . . $ 125 

Complete line of accessories -
CAll, CALL, CALL 

(Prices subject to change.) 
We accept Ame,can Express VISA MasterCara iAOO J•,) 

----------Send for more information 
and price list! 

~me ____________________ __ 

Mdms ____________________ _ 

C~. Sg~. DP-----------------

~ eline 
~vu vvvu~v~vvvv~v vvv 

Hwy 11 South Tr enton . GA 
1-404-65 7-5104 
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the offending bytes. It's an inconve
nience, but not a disaster. 

Features 

One of Typitall' s tab commands lets 
you right-justify columns of numeric 
data anywhere across the page. Typitall 
has all the features you need to set, 
delete, and use tabs as you would on a 
typewriter. The position of all the cur
rent tab settings appears at the bottom 
of the screen. 

Typitall includes commands for find
ing text strings, and for wild card and 
case-independent searches. You also 
have the option of replacing text with 
something else. You can specify a null 
string as a replacement. This gives you 
an easy way to find and delete rather 
than replace. 

You can repeat other commands up 
to 255 times by using the Repeat com
mand. For example, you'd use the com
mand to move the cursor up one para
graph along with the Repeat command 
to move the cursor a specified number 
of paragraphs. 

Typitall lets you deal with text fields 
wider than the 64 characters your 
TRS-80 normally displays. According 
to the manual, you can work with fields 
up to 240 characters wide, although I 
never went past 80. 

Typitall has a Window command 
that lets you view the text by horizontal 
scrolling. If you want to deal with text 
in an 80-column format , you can see the 
whole width by moving the window left 
and right. This is essentially the same as 
vertical scrolling. 

Horizontal scrolling also occurs when 
you reach the end of a line. I wasn't ex
pecting it the first time it happened, and 
I thought the program had a bug. With 
no warning, the entire left column of 
my text disappeared. 

As it comes, Typitall has a text width 
of 64 characters, so a great deal of one
column horizontal scrolling takes place. 
I reset the text width (the window value) 
to 63, which solved the problem. 

Ten printable ASCII characters 
aren't on the TRS-80 keyboard. Typit
all lets you generate these characters by 
using the control key with the 10 
numeric keys. 

Different printers treat these charac
ters differently. Some print what you 
see on your monitor screen. Others 
print different characters, and some 

treat some of these characters as control 
codes. 

Typitall has 11 user-definable keys. 
Seven of them are preprogrammed. For 
example, inserting more than one letter 
of text requires only one command. In 
this case the command is control-I, 
nicely mnemonic. 

One feature I like in a word processor 
is the ability to delete entire words and 
sentences with a single keystroke. Al
though Typitall doesn't have this fea
ture, I added it by programming two of 
the user-defmable keys. 

. 0nq;! you've done this, you can save 
the new version of the program to disk 
so every time you load the program 
you'll still have the new features. 

One of Typitall's ftles lets you cus
tomize the program with 37 options in
cluding screen width, printer defaults 
(19), cursor parameters, key repeat 
speed, and so on. 

The status line at the bottom of the 
screen shows a lot of useful informa
tion : the position of the cursor in terms 
of line number and column, the current 
line's length, the text's width, the entire 
document 's length, and the amount of 
memory left. Above the status line is 
another line indicating the tabs. 

Another useful feature is the Trans
form command. lt changes the case of 
all letters in a word from the position of 
the cursor to the word's end. 

A Hyphenation command makes it 
relatively easy to hyphenate text for bet
ter justification. Typitall also has an 
easy way to remove all the hyphens if 
you want to reformat the text. In the 
test I ran, the program removed only 
the new hyphens; hyphenated words re
mained that way. 

Printing Text 

With Typitall, it's possible to view 
your text formatted before you print it. 
This saves me about 50 percent of the 
paper I'd normally use as well as a great 
deal of time. 

You can view the material two dif
ferent ways. One uses the monitor to 
show the text printed across the screen 
exactly as it appears on the paper. Since 
the screen is only 64 characters wide, 
this method has limited usefulness for 
some people. 

In a second way of displaying for
matted text, Typitall replaces each let;ter 
with a small graphics block. This allows 
a simulated text display that's 128 char-



acters wide. You can't read it, but you 
can get a good idea of what the text will 
look like. 

Another command places the cursor 
at the beginning of the last page. This is 
useful for quickly testing the format 
values of a long document. The first 
time you try the command, it doesn't 
appear to work. 

Before the cursor appears at the cor
rect place in the text, you must display 
all the text in the graphics format. Then 
the real text reappears with the cursor in 
the correct place. 

You can save formatted text to disk 
as well as print it. You can send a for
matted text me from the disk to the 
printer. 

You control the text format by setting 
the printer defaults with Typitall's cus
tornization program or by inserting 
printer commands in the text. This sec
ond option lets you vary the margins, 
line spacing, and so on in different parts 
of the text. 

The custornization process also lets 
you set up Typitall for many different 
printers by declaring a specific hex value 
for the printer's cancel, back space, and 
set-up codes. 

You also have the option of control
ling whether or not the computer sends 
a line feed with each carriage return. 
(Some printers need a line feed with the 
carriage return; some automatically 
supply one.) The choice of an offset 
value for graphics characters is some
thing else you might need, depending on 
your printer. 

Typitall supports headers and footers 
with automatic page numbering. This is 
the only part of the program that gave 
me trouble. The bugs in the header and 
page numbering commands are described 
in the section on problems. 

The manual gives you some help in 
developing your own printer driver if 
you want to do so. This includes basic 
information about what the program 
must do, relevant addresses, and a 
listing of a skeleton printer driver. The 
skeleton driver isn't complete and won't 
work as listed; it's for guidance. 

You need some skill as an Assembly
language programmer to use the materi
al. Nonetheless, it's nice to see an 
author trying to make it easy for others 
to enhance his program. 

Documentation 
The documentation I received with 

REVIEWS 

Typitall came in two packages. The 
manual itself is 90 pages in a three-ring 
binder. Some of the explanations could 
be better, but the necessary material is 
there. 

The manual doesn't have a general 
index, but it includes a command sum
mary with page numbers listed for the 
commands. The summary uses non
standard notation for commands. For 
example, the down-arrow key is re
ferred to as DWARW. This is more 
likely to bother old hands than neo
phytes. 

You also receive 11 sheets of paper in 
a plastic envelope. The label reads 
"Reference Card," but these are more 
accurately described by the subtitle, 
"Summary of Typitall Word Process
ing System Instructions." If you have 
any experience with a word processor, 
these sheets contain all the information 
you'll need to get started. 

The program disk also contains a 
number of help screens that you can call 
up. I've never found help screens as 
useful as referring to written docu
mentation. 

In this case, the screens were helpful 
to me mostly because they also appear 
in the back of the manual. However, if 
you like the screens, an included pro
gram lets you edit them to better meet 
your needs. 

Problems 
The first problem is that if a header 

block is too long, it won't print out cor
rectly. According to the manual, the 
header "may not consist of more than 
16 lines of text." In my experience, the 
allowable length is less than a line of 
text and three line feeds. 

Also, although the manual shows a 
way to suppress the headers or page 
numbering, I couldn't get it to work. 
Since normally you don't want a header 
or page number on the first page, you 
have to treat the text as two flies: the 
first page in one ftle and everything else 
in the other. 

Every word processor I've used has 
had at least one minor bug. I can live 
with Typitall's but I do fmd them 
annoying. 

If you like Scripsit, you'll probably 
love Typitall. Even if you don't like 
Scripsit, you should at least look at 
Typitall before buying another word 
processor. It's one of the two best for 
the TRS-80 . • 

Continutd on p. 68 
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[d $20.00 
Why would SofTrends offer 1ts 

award-winning AIDS-I l l data 

management system to the gen

era l public at a t iny fraction of 

its original pnce? The same 

version featured in the two-part 

series, "I nside AIDS-Ill " (80-

MICRO, March & April, 1983)? 

Simple. To acquaint you with the 

best, little software-publisher in 

the business. To order, call (216) 

289-2002 and use your VISA/ 

Master Card. Or send you r check 

or money-order for $20 (shipping 

included') to SofTrends. Inc . 

26111 Brush Ave.. Euclid . OH 

44132. Sorry, no C.O.D.'s or P.O.'s 

accepted for this special offer. 
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Stretch the Twelve Days of 
Give a gift subscription to 80 Micro today 

and relax ... you can't find a better gift for ac
tive computerists. Every issue gathers to
gether the latest programs and projects for 
Radio Shack's personal computers, business 
computers, and portables. Your favorite com
puterist will be busy year round with: 

Powerful Utilities-save time and effort 
and do more computing than ever before. Re
cent issues have included ways to improve 
Electric Pencil*, a program-to-program data 
transfer, and a cassette operating system. 

Programming Techniques-learn how to 
program and spend less on software. Pick up a 
second language for special applications. Get 
faster results with machine-language sub
routines ... the monthly column "The Next 
Step" shows how. 

Hi-res Graphics-make better business 
presentations with fancy printouts. Illustrate 
games with eye-catching details. Create unique 
3-D art. It's all possible with articles on ad
vanced graphics techniques. 

Business Applications- increase office ef
ficiency. Learn the business models' different 
capabilities. And keep abreast of develop
ments for the Model 100* with reviews, appli
cations, and uWities in "C•Notes." 

Exciting Games-enjoy arcade games, ad
venture games, and simulations. Use the pro
gram listings to add features to other games. 
Or record high scores in "The Gamer's Cafe." 

Two-way Communication-get definitive 
answers to technical questions in "Feedback 
Loop." Respond to articles, editorials, and 
news with "Input." Or submit an article for 
publication. 80 Micro is a forum for ideas, not 
a one-way street. 

"News" & "Remarks" -discover the latest 
industry trends and how they'll affect con
sumers. Learn about new services or novel ap
plications. And get the inside story with pub
lisher Wayne Green's outspoken editorials. 

Home and Hobby-break the ice at a party 
with a singing computer. Or make electronics 
projects easier with a circuit-board scanner. 
Whatever the subject. there's always some
thing of use in 80 Micro. 

Buyer's Guides-comparison-shop from 
home and save hundreds of dollars. Get all the 
facts on graphics software, printers, utilities, 
disk drives & disks, and more. 

Candid Reviews-use "Reviews" and "Re
view Digest" to find out a product's strengths 
and weaknesses before it leaves the store. 

BCmicro--------: 
the magazine for TRS·BO' users ® 



Christmas into Twelve Months 
Know all about the la test releases with " New 
Products. .. Now every purchase can be a 
sound investment. 

Hardware Projects-get quality equip
m ent and hours of fun in the shop. Build a 
Model II* capaci tance m eter . Diagnose acous
t ic couplers. Or repair digital circuits. Custom
ize any system to m eet specific needs. 

In-depth Series- becom e a local expert in 
any field. Learn computer cryptology. or how 
to use da ta files. Give the Model 1/III • color 
capability. Discover APL . Assembly. Lisp . .. 
and more. 

Give a gift subscrip tion to 80 Micro today 
and relax. Why hassle with holiday crowds 
and pushy salesm en when you can avoid the 
last-minute rush? Christmas shopping has 
never been easier . 

J ust fill out the coupon or the attached card 
and return it now to 80 Micro Subscription 
Department. P.O. Box 981 , Farmingdale NY 
11737. A full-year subscription is only $35.97. 
That's a savings of 27% off Lhe newsstand 
price ... and con ven ien t home delivery is 
FREE. 

Give 80 Micro. Your favorite com puterist 
will thank you again and again and again . 

• Electric Pencilts o regt:.tered trodenwrk of M it·ho('/ Shroyer. 
• TRS-80. Model· I 00. Model II. a11d Model IIIII ort' regt,tered 

trad emarks o( Rad1o Shack . a diotsioll o(TandtJ Corp. 

r- --- ----------
1 Dear Santa. I want to give a year's su bscriplion to 

80 MICRO for the Holidays ( 12 issues for S35.97). 

0 Check enclosed 
O MC 0 VlSA 0 AE 0 BILL ME 

CARD ~~--------------

Expire Date-------------

Signature -------- ------

My Nrun e _ _ _____ ______ _ 

Address 

City _ ___ _ State __ Zip ___ _ 

Please en ter a one year gift su bscription to: 

Nam e 

Add ress 

C ity _____ Stat e _ _ Z ip ___ _ 

U.S. $35.97. I year only. 
Canada & Mexico $44.97. I year only U.S. funds drawn on U .S . bank. 
Foreign Surface $54.97. I year on ly U.S funds drawn on U.S bank. 
Foreign atnnaU please Inquire. 
A ll gift subscr1pUOns begin with J anuary 1984 Issue. 

BOmicro 
, ... _.,.,_., .. , ... ~ .. ·• ® 

POBox 981 
Farmingdale, NY 11737 

63AB8 
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Colot111wd from p. 6S 

*** 
TRS-80 Data Communications Systems 
Frank J. Derfler, Jr. 
Prentice-HaD Inc. 
Englewood Oiffs, NJ 07362 
$12.95 

by Alan Neibauer 

T RS-80 Data Communications Sys
tems is an attempt at a comprehen

sive manual for TRS-80 users interested 
in communications. Its author, Frank 
J. Derfler, Jr. , is also the author of a 
data communications textbook and a 
magazine column on the subject. 

Consequently, the book is technically 
complete. However, in a few areas, 
TRS-80 Data Communications Systems 
falls short of the guidebook many 
novice networkers need, and might not 
serve as their first reading in the area. 

Some of my criticisms disappear for a 
more advanced audience. Those with 
Assembly-language programming expe
rience and some technical knowledge 

might find the flrst few chapters 
extremely useful. The second section of 
the book, largely reviews of communi
cations hardware and software, has 
some pitfalls for beginners and experts. 

The book's flfSl chapters discuss 
communications basics, including im
portant definitions and theory. The flfSt 
chapter reviews the role of data com
munications in today's world, while the 
second outlines the fundamentals of 
serial data and coding methods. 

Chapter 3 focuses in detail on the 
Model I serial port. The chapter is tech
nically impeccable, but somewhat too 
technical for a beginner. It thoroughly 
discusses the functions of the serial port 
and its configuration by both software 
and the sense switches. It is a far more 
complete review of the serial port than 
in most popular books. 

While the discussion clearly refers to 
the Model I, it contains no cross-refer
ences for the Model Ill user. It's impos
sible to determine whether any of the 
material could apply to the Model III. 

Chapter 3 concludes with a short As-

sembly-language terminal program-a 
nice gift assuming that the reader knows 
bow to program it into the computer. 
No instructions help you to enter the 
code using an assembler or debugger, or 
show you how to use the program. 

Chapters 4-11 are reviews of commu
nications hardware and software. 
Chapter 4 covers various types of mo
derns, while Chapter 5 reviews termi
nals. Both are good discussions for the 
beginner. The author wisely defmesfu// 
duplex and half duplex early in Chapter 
4 so reviews of communications stan
dards make sense. 

Chapter 6, "Using the TRS-80 as a 
Terminal," should have been the heart 
of the book. The novice would be inter
ested in complete reviews of hardware 
and software, particularly Radio Shack 
moderns and the Vidtex package sold to 
communicate with CompuServe. 

The review of Radio Shack's Modem 
I and Modem II is just a photo caption. 
The chapter covers only the Lynx and 
Microconnection moderns in detail and 
omits reviews of specific acoustic mo-

ICCIIITI 
AGAINST POINTSPREAD 

1982 SEASON 
INCLUDING 

AN OUTSTANDING 
13 OF 15 

Y-OFF GAMES 

A COMPLETE PRO FOOTBAll. PREDICTION PROGRAM 
FOR THE 1983 NFL SEASON-INCLUDING PI.A Y-OFFS FEATURES-

• DISPLAYS PREDICTED SCORES 219 GAMES 

* * * * * •20 MIN DATA INPUT PER WEEK Wll.l. GIVE YOU 

NAME ______________________ _ 

ADDRESS --------------------

CITY ST__ ZIP_ 

PIK'EM 2995 0 STAT SER 3500 0 
Ml 0 Mill 0 APPLE 0 IBMPC 0 

VISA 0 MC 0 PAY ENC 0 

URb ~X~IJEJ I II II 11 
I I I 
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--------THE EDGE--------

INCLUDES: DISC 
DOCUMENTATION 

TRS-80 MODEL I / III 
IBM PC 
APPLE 

REQUIRES 32K 

• sTATISTICS NEEDED TO RUr-. THI~ 
PROGRAM ARE AVAILABlE I' 
LOCAl ~ EWSPAPERS 

OR 
MARATHQ'-j Will FURNISH All 
'KESSARY SlATS IN At. IASY TO 
RV.D ONE PAGE FORMAT FOR 19 
WUKS 
STATSONLY . . • • • • SJ500 

• DI~PlAYS ACCUMULATCD STATSIHAM 
• D1~PLAY~ AVERAGE STATSiTV.M 
• tiARIX.OPY PREO SlATS A\E 
• AUTO'IMTIC OPPONENT I"PUT 
• AUTO STORE DATA - '0 \A-.E' 
• UPDATlABlE fOR 19&4 

IF PROGRAM IS BOUGHT AfTER 
SEASO STARTS - All PREVIOUS 
SlATS NECESSARY TO UPDATE Will 
BE INCLUDED- NO CHARGE . 

OTHEII PROGRAMS 
• PIK' EM 19&4 FOR U~fl • 

• ttO'-'IE BLiDGlT PLA'-jMR • 
• lmER WRITER • 

Marathon Software Dept M 
P. 0. Box 1349 
Jacksonville, Texas 75766 
Phone (214) 586-8212 ,... 241 



DAISY WHEEL VERSADBM TRS-80 Models I, Ill, IV 
New Smith Corona TP-1 VERSATILE DATABASE MANAGER SYSTEM! 

COMPLETELY USER·DEFINEABLE! True letter q uality pnnter for less than the cost of an 
otftce typewnter1 Pnced $500 less than other popular MULTI·DRIVE CAPABILITY! VERY USER FRIENDLY! 

datsy wheel pnntersl 

SALE PRICE: 
$459 

FEATURES: 

* Fr,ctton teed * 15 cps 120 wpm * Changeable da1sy whee * Parallel or senal tntertace * Compat tb le w1th R ' S Apple etc 

SPECIAL 

FEATURES: 

DATA: 

REPORTS 
AND LABELS: 

CAPACITIES: 

' SINGLE 1\fY COMM.ANOS AT MOSI Pfi()MPTS ' · SINGLE KEY 
REPE.AT ENIRV OF O.AIA ' 'ON SCREEN EDIIIr.G ANDUPOAli" G 
OF ALLUAI A • • CO•AP\.ETE ERROR IR.APPtNG FOR EASY DAIA 
ENIRY 'COMPtE I E DATA SI AI US UPOAIE FOR INSTANT VIEW 
lNG 'WR•n EN N S.ASIC FOR EASY "'ODIFICATION · DAI A 
FIL ES CAN SPAN UP TO 8 DRIVES S 8 HARO DRIVES' 

' NUMBER OF FIELDS I TO 18 FIELDS I • LENGTM OF FIELDS I 
TO <10 CHARACTERS ' ' TYPE OF FIELD DATA- ALPHA OR 
NUMERIC ' ' FIELD TITLES USER-OEFINABI.E-1 TO 18 
CHARACTERS I 

' USE AS MANY OR AS FEW FIELDS AS DESIRED ' • DEFINE PRINT 
POSITIONS FOR ALL FIELDS ' ' START AND ENO PRINTING WITH 
ANY RECORD YOU DESIRE ' ' SELECT BY ANY OF S£Vl;N SELEC
TION CODES ' ' SELECT RECOAOS BY ANY OR ALL f iELDS I • 
SORT BY ANY FIELD I 

DEPENDING ON SYSTEM CONFIGURATION 
100 BYTE RECORDS MODEL I. 4 DRIVES 3000 RECORDS' 

MODEL Il l, 2 DRIVES 3000 RECORDS ' 
5 MEG HARD DRIVES - 50000 RECORDS EACH ' 

SUNLOCK SYSTEMS 
42 1 7 Carol1na Ave 

TRS«) MOOf l S 1 111 IV 4&-K I fO 8 ()PIV(S 
1.11 c HARACllA OR COMPRESSED PAINT ~INTER • 

HARDWARE 
REQUIREMENTS: 

INTRODUCTORY PRICE ONLY ·~ Rtcnmond va 23222 

AVVITIONAL PRINTER SPECIALS 
Okidata Gemini C.Itoh Ep¢on 

RX80 $329 
80FT 429 
FX80 559 

" . ONE OF THE BEST DATABASE MANAGERS ~ 
FOR TRS-80'S AVAILABLE TODAY ! 

ORDER NOW! 

82A $399 10 $3 19 85 10AP ~399 
8 3A 639 1 OS 409 1550P 699 
92 499 15 469 F10-40 1149 

FX100 739 93 849 15S 559 F10-55 1595 
WE WILL MEET ANY AVVERTISEV COST IN-STOCK 

~ - SHIPPED UPS WITHIN 2• HOURS OF RECEIPT OF ORDER ' 
MONEY ORDER CASH CHECK (TWO WEEK DElAY'! 

C 0 D S ADD 55 00 CA RESIDENTS ADO 6'o SAlES TAX 

TO ORDER CALL TOLL FREE 800·368·9191 

TREESOFT SOFTWARE COMPANY 
6'i29 PEMBA DRIVE 

In VIrginia call 804-321·9191 

We accept MasterCard Vtsa and COOs 

Gold Plug - 80 

Ahhhh. tnstant relief' At last there IS a 
permanent cure lor contact oxtdatton 

on Model I edge connectors Many TRS·80 
users are tamtliar wtlh the symptoms: un· 
ttmely resets, spontaneous reboots, or the 
mabiltly to get the computer started at all 
Without a frustrating sesston wtth a ptnk 
eraser 

The Gold Plug 80 IS a well made device 
conststmg of an edge·card plug wtth gold 
plated contacts. avatlable wtth etther 34 or 
40 contacts. The rear of the plug has ter· 

TRS - BO +MOD I, MOD Ill , COCO 

mtnal tabs whtch lit exac11y over the ex· 
ISitng fo tl fi ngers on 1he TRS·80's connec· 
1o rs After tnstallallon, the onglna l plugs 
have been extended abou1 a half tnch. 
meanmg 1hal the plastic door covers no 
longer f1t. Thts did not trouble me, bu1 you 
shou ld take it mto constderatton E A P ·s 
adverllstng leaflet. by 1he way, cau tions 
you about the doors. whtch 1S refreshing 
They also have the excellent policy of per· 
milling you to re1urn any plugs ordered for 
a refund 1f after see1ng them you are un· 

The Gold Plug 80 -VISA - GOLD PLUG 80-E.A.P. COMPANY .... 21& 

P.O. Box 14 Keller, TX 76248 (817) 498·4242 • 
.-See LIS/ o l Arlverllsers on Page 323 ADVERTISEMENT 

S A N J 0 S E C A 9 'J 1 1 'l ,, 
(408: 224 8609 ...... 

w1lling to undertake the tns1a)latlon 
An excellent set of tnstructtons accom· 

pany the plugs. and they are shtpped 
promptly I o rdered mtne by mat I on a Mon· 
day and recetved my set of plugs by first 
c lass mat I on Tuesday of the next week 

Installation 

Installation requ11es a soldenng 11on (I 
use a 4Q.watt Weller). Rosln·core solder, a 
Phtll tps screwdnver, and your last Ptnk 
Pearl. The keyboard and Expanston Inter· 
lace have to be disassembled to get a1 the 
connec tors. whtch are then cleaned- the 
eraser's las1 fling. The Gold Plug 80 tS 111· 
ted over the ex1s1mg plug wtlh the con· 
l ac ts centered, and then soldered 10 the 
board I have some soldenng expenence, 
but tt proved to be an easy. sale tob The 
contact IS heated. a very small amount o f 
solder applied, and then you go on to the 
next contact It took about an hour 10 do 
all SIX plugs 

COLD PLOC 80 Mo d I ( 6 ) S S4. 9S 
Keyboard E l (mod I ) 18 . 95 
Individua l connec t o r s 9.9S 
COCO DI S k Module ( 2) 1 8 . 95 
DISk Dr 1ves (all R. S . ) 9 . 95 
Cold Dis k Cable 2 Dr ive 29 . 95 
Fou r Dr ive Cab le 39 . 95 
COLD PLOC 80 Mo d Il l ( b ) 54. 95 
I n t e rnal 2 Dr ive Ca b le 29 . 95 
Mod 1 1 1 Expans ion por t 10 . 95 
USA s hipp1ng S l.4 S Can/ He x S4. 
For eign S7 . TEXAS 5\ TAX - E.A.P. CO . ~ 

P . O . BOX 14 
KELL ER, TEXAS 7624 8 

( 8 17 ) 498-424 2 -MC/ VISA 

Repnnted by permiSSIOn of 80 Mtcro, copynght 1982 



GET THE 

DOCUMENTER 
A MACAO UTILITY FOR YOUR MICAO 

QRANC"' f -1 r RO M t:" U N C l I O N 8RANCf ... TO 

00 11 0 T •• N 0 0 1 2 0 
0 0 I I 0 l_ I tilfl 00 I 00 

~Ot!IU8 00 1 7 0 

Have your computer produce 1ts own flow
chart w ith THE OOCUMENTER. Program 
logoc IS graphocally dosplayed to your screen 
or pronter. Uses onclude flowchartong basoc. 
debugg ong prog rams, and a learnong aid. 
Sorted Branch maps are also produced. Par
tocular versoons have worked on all "work
alike" equopment and operating systems. 

If documentation IS a problem for you. 
BUY THE DOCUMENTEA. 

All verso on $49.95 plus $2.05 for shoppong and 
handlong (Ga res add 4% sales tax ) 

0 Apple 11/ 11 •/lie. APPLEDOS 
0 CP/M, Del. on 8 in. SSSD Disk 
0 IBM PC, DOS 
0 TRS-80 1/11 1/ IV Disk 
0 TRS-80 1/111/ IV Tape 
0 TRS-80 11/ 12116 

Memory Soze ------- --

Name -------- --

Address: - --------

C oty - -- ST Zop __ 

0 Master Charge 0 Vosa 

Account No : 
Exp~ratoon 

Bank No ---- Date ___ _ 

Sognature ----------

P80NUT Software ,. 542 

P.O. Box 490, Dept. 102 
Lilburn, Georgi• 30247- (404) 469.0056 

Dealer lnqwries In voted 
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dems. It discusses software in a little 
more detail, but the novice would still 
be unprepared to make a wise purchase 
decision after reading the chapter. 

Chapter 6 doesn't discuss relative 
buffer sizes, specific commands avail
able, or whether software supports up
per- and lowercase on unmodified 
Modell's. It also neglects the features of 
Radio Shack's own terminal program, 
sold with the Vidtex package. 

This key chapter contains no discus
sion of communication problems, and 
no troubleshooting section outlining 
possible glitches in hardware, software, 
or phone lines. A few hints on testing 
the serial port or understanding garbled 
transmissions would be useful, as would 
a discussion of communication between 
computers. 

Finally, the chapter doesn't cover 
much of the available software for the 
Color Computer. This might not be the 
author's fault , however. Production 
schedules are sometimes long and most 
available CoCo software might be too 
new to have made the publisher's 
deadline. 

Chapter 7 is a brief discussion of 
Model ll communications, mentioning 
only the TRSDOS terminal program 
and Microstufs Crosstalk at any 

** 
Project Manager 
Tandy!Radio Shack 
One Tandy Center 
Fort Worth, TX 76102 
Catalog lf26-l580 
Models I and m 
48K, two disk dri"es 
$99.95 

by Jeff Kreinbring 

P roject Manager is part of Radio 
Shack's manager series of software 

that 's designed to help you plan and im
plement a project so that it gets done in 
the most efficient manner possible. 

It asks you to list all the tasks 
associated with a particular project, 
pinpoints priority tasks for timely proj
ect completion, and suggests ways to 
coordinate those tasks. It also promises 
to increase your productivity by helping 
you manage your time and personnel. 

While the program's intentions are 
good, it falls flat in clearly defining its 

length. The chapter will be a disap
pointment to any Model ll, 12, or 16 
user looking for help making software 
decisions. 

Chapters 8, 9, and lO discuss message 
systems, communications for the deaf, 
and large-scale networks, respectively. 
The autho r gives only brief overviews of 
the topics. 

Chapter 8 includes a more detailed 
example of an electronic message sys
tem, including commands and control 
codes. The author states that there's 
" no formal standard," but demon
strates a "typical" series of commands. 
While the discussion is meant only as an 
example, I'd like to know from which 
system the author took the example. 

The book concludes with a chapter 
on the future, a useful appendix of sup
plier addresses, and a nice glossary. 

While TRS-80 Data Communica
tions Systems contains a good deal of 
useful technical information, the author 
doesn' t seem to have defmed the au
dience he's trying to serve. 

The novice might fmd the early chap
ters difficult to understand and the con
cluding chapters incomplete. The expe
rienced user might enjoy the technical 
discussions but already have knowledge 
beyond the brief reviews that follow. • 

goals and illustrating ways to imple
ment them. The concepts the program 
tries to cover are nebulous and will con
fuse people who lack project planning 
experience. 

The package comes in the usual 
brown padded binder with a 74-page 
manual, planning worksheets, and a 
registration card. It includes four disks, 
a program and data disk each for the 
Models I and III. Radio Shack recom
mends that you use a printer with 
graphics capabilities. 

The Program 

You boot the system with the Project 
Manager disk in drive zero. You can't 
insert the data disk in drive 1 until 
you receive the prompt to do so. Press
ing the enter key d isplays the highest
priority project level for the data disk. 
The top level is essentially an index that 
shows a formatted record for each proj
ect on the disk. 

You enter tasks for a project by posi
tioning the screen pointer on the project 
record and pressing the enter key. This 



General ledger 
• Accounts Payable 
• Accounts Receivable 
· Payroll 
• Inventory I Invoicing 
• Job Costing 

$500. 

AvatYbte tOt TA S 80 
-1 11 & MO<Iel II 
S .... gle UHf 

1-214-341-9874 
THE PROGRAMMER & ASSOCIATES INC 

10802 FOfesl Lone Su11e 110 .-2• 8 
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TWO PRINTERS? 

OONVEKf MOD m 
BASIC TO MOD 4 
Good News! 

Bad N ews! 

B est News! 

The Model 4 rs twice as last as the Modell II 

Model Ill diSk BASIC programs only run at 
half speed on the Model 4 

"CONV3T04" WIU automate many of the 
changes reQUired to convert Model Ill BASIC 
programs to Model 4 BASIC Your Model Ill 
BASIC programs Will run twiCe as fast as they 
do now, and your manual convefSIOn efforts 
wtU be vastly reduced 
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symbols. and flag and list unresolved lone numbers 
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statements 
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moves you to the ftrst task level. 
Here you enter the major tasks of 

that project, specifying a title for each 
one, a description, the anticipated dura
tion, preceding and succeeding tasks, 
resource codes, and a code that lets you 
interface the Time Manager program (if 
applicable). The three sample projects 
included on the data disk give you an 
idea of the scope of tasks assigned on 
this level. 

You create project tasks by progress
ing downward through the many levels 
in an inverted tree struc!Ure. From any 
one task on the frrst level (task lA), 
pressing the enter key moves you to the 
level below where you can enter more 
specific tasks under lA ( IAI, IA2, and 
so on). The program claims to allow as 
many as 64 levels below the project lev
el, if you care to go that far . 

The manual shows how to set up a 
task structure with a top-level project: 
constructing a house. Level I tasks un
der that project include lot clearing, car
pentry, fmishing, and masonry. The 

masonry task lists subtasks on level 2 as 
footers and foundation block. 

Further subtasks on level 3 include 
excavate, mix concrete, and pour con
crete. You can further break down each 
of these to whatever level of detail you 
desire. 

At each level in the project structure, 
single keystroke commands prompt you 
to define a task, then edit individual 
task elements. After you input the data 
for each task, Project Manager calcu
lates the task and project duration, 
slack time, and total resource use based 
on the resulting task relationships. 

It also graphically represents the pro
gram's results by generating critical 
path, Gantt, PERT (program evaluation 
and review technique), time, task, and 
resource charts. 

If something changes during the proj
ect, edit individual task elements and let 
the program compute a new critical 
path. Since you can replicate and use 
again any part of a project or an entire 
project, project modeling is possible. 

Single keystroke commands display 
the charts and graphs as the critical path 
is computed. The charts show the task 
title, description, and duration. To 
print the charts from the screen, use the 
print and plot commands. 

Critique 
Project Manager is a complex and 

ambitious program. It performs as ad
vertised, but I doubt that busy mana
gers will go through the gyrations the 
program requires to achieve results. 

I found the program to be agonizing
ly slow. Every act ion requires disk ac
cess, even moving between tasks on the 
same level. Each additional task within 
a level adds additional time for access. 
Project Manager is especially hard on 
your disk drives. 

I was disappointed at the amateur 
quality of screen displays. Task data 
and the command menu prompts tend 
to run together, and no effort is made to 
use graphics characters for spacing or 
lowercase letLers for field labels. I ex
pected more polish for a program of 

------------------------------~----------------------------~ this price. 

Sort the rows 
or columns of a 

VisiCalc 
spread sheet. 

Date 
2105/83 
2109/83 
2/11/83 
2115/83 
21 t9/ 83 
2/23/83 

Contnbut10n 
S225 00 
$450 00 

$1 .500 00 
$390 00 

S2 000 00 
$945 00 

It can with VIS \ Bridge/SORT~ from Solutions, Inc. 
The sorted spread sheet still 
contains all the formulas 
and values from the un· 
sorted original. Use up to 
4 additional keys to break 
ties or specify secondary 
sorts. Each key may be 
alpha or numeric and either 
ascending or descending . 

Date 
21 19/83 
21 11 / 83 
2/23/83 
2109/ 83 
2/15/83 
2/05/83 

contnbut1on 
S2.000 00 
$1 .500 00 

$945 00 
$450 00 
$390 00 
$225 00 

VIS \ Bndge/SORT is available for the Apple· II+ and III , 
the IBM PCTM and the TRS-80 ' I, II/12/ 16, and III . 
$89 plus $4 shipping and handling from Solutions, Inc. 
Order 802 229 0368. 97 College St., Box 989, Montpelier, VT 
05602. Mastercard and Visa. Dealer inquiries welcomed. 
Also available : VIS \ Bridge/REPORT™ for $79 and 
VIS \ Bridge/DJ™ for $445 . 
• ~ B O~f ;. 4'f ·.,. ~,..... 4 • 
8V. P • .. ··~'t'"'A • SM Ao~ ~· 
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The screen size severely limits the out
put data charts. The screen formatted 
output is inadequate for the program; 
printer formatted output is obviously 
necessary. 

If one screen can't accommodate an 
entire chart for that task level, the print 
command gives successive screen prints 
to complete the chart, each on an 8!12 -
by 11 -inch page. Hardly professional 
looking or easy to read. 

Project Manager prints only the first 
15 characters of a task description, so 
the charts are always cryptic if you 
don't plan for this. The plot command 
substitutes graphic blocks for asteri ks 
on some of the charts, but I couldn't get 
this to work on the screen or my printer. 
No one chart can give you a summary 
of key dates, durations, and resources 
for all tasks. 

The program is difficult to use be
cause changes to task elements that 
change the critical path on one level 
don ' t automatically generate task dura
tion/ critical path changes on higher lev
els. A change near the bottom of a large 
structure requires you to spend time 
progressing upward to recalculate each 
cri tical path before the effect on the 
total project is clear. 

The rigidity and detail necessary for 
each task input to get any meaningful 
output would discourage the most pa-



tient and methodical project manager. 
It certainly discouraged me. 

The documentation is the best part of 
this package. The manual has no index, 
but the table of contents is adequate. 
The glossary of key tenninology for the 
critical path method is helpful. 

The manual is well illustrated with 
sample screens that lead you through 

** 
Clean Slate 
Advanced Operating Systems 
450 St. John Road, uite 792 
Michigan Oty, IN 46360 
Models I and m 
One disk 
S79.95 

by Dan Robinson 

£"'1lean Slate is a word processor that 
~ou'll either love or hate. 

Two main features set Clean Slate 
apart from other word processing pro
grams. First is that each page of the 
document is wrinen separately to disk 
as it's completed. Second, Clean Slate 
tries to display text on your screen as 
nearly as possible to the appearance of 
the printed page. 

The Program 

If you live in an area where you're 
often groping for a candle, you'll ap
preciate that all but the page you're cur
rently typing is safely written to disk. A 
power outage won't affect the stored 
material. 

On the other hand, without a speedy 
Winchester hard disk, you'll fmd your
self waiting 10 to 15 seconds for Clean 
Slate to write each ftle to disk and read 
the next one while moving from page to 
page. This delay is rather bruising to the 
thought process. 

When a page is full, the program 
won't accept any more characters. You 
must back up and chop a bit off your 
text or decide to extend the page beyond 
its normal length. Then you have to 
write the page to disk before you can 
continue. 

If you decide to add a line to your 
flrst page, you have a big job ahead of 
you . You must take the last line of each 
page out of limbo and add it to the next. 

A display tailored to the printed page 
is a plus if you have tricky formats filled 

REVIEWS I 

the tasks supplied on the disk. The text 
makes constant mention of a reference 
card included, but I didn't have one 
with my manual, or in the manual I pe
rused before buying the program at 
Radio Shack. 

I'm left with the feeling that I'd in
deed need a project plan if I again at
tempted to use Project Manager. • . 

with tables or indented outlines. Top, 
bottom, left, and right margins appear 
as they will on paper in a what-you-see
is-what-you-get approach. 

The program uses windowing to pre
sent long lines of text on the TRS-80's 
64-<haracter screen. Scroll sideways to 
bring the rest of the text into view. 

You can set both horizontal and ver
tical tabs to display columnar data just 
the way you want it. If you intend to 
right-justify the text as it's printed, the 
program automatically adds spaces to 
the display. To reduce clutter, Clean 
Slate doesn't display graphics markers 
to show carriage returns and form 
feeds, although graphics tokens for 
items like boldface and underline do 
appear. 

One of Qean Slate's best features 
using a formatted screen is that you can 
create two-<:olurnn text. You can for
mat the data into narrow width, then 
move the last half as a block alongside 
the first. 

There's a price to pay for the for-

COMPUTING IS 
EXCITING ..• 

Get the GreatE'St Sohwar~> Of> a I on Earth I 
A subscnpuon to CLOAD gets you a 
tape or diSk full o f quality programs deliv
ered by Ftr.>t Class Ma11 every monthl 
Wnte fOf mOfe .nfOfmatlon Of bener yet. 
try a Back Issue At S6 00 fOf 6 to B prog 
rams on tape (SII 00 on diSk). you'll see 
JUSt how qood and 1nexpens1ve CLOAD 
software can 1>e 

The Bottom Une: 
1 year ( 12 ~UE'S) 
6 months (6 ~ues) 
Back IssuE'S 
Good Games Ill 
Good GamE'S 112 
AdventurE'S Il l 

lllpe Disk 
S50 00 S9'; 00 
S3000 S55 00 
S600Sil00 
Sl2 00 S22 00 
Sl2 00 S22 00 
Sl2 00 S22 00 

c~r ...-oldcl6'l!. "'""9"'.....,. f~~>~Cwpa~~ 
age to N ~ n ludffi <Nmo·,t> .-ld S I 0 to '>Ub 
><r•pootll and ! I to S""J"' ~ ~ 110 '"'' M<"' 
b.o.....,. 1rom Oct lq181or tAP" and Oo 1'11!1 r •• 
<kil< .,.,....,~ .M lor ..., ll ... ~ 1 ~u<'S .alSO ..,_aoldlll~l 

..-103 

PO Box 144B Santa Bar bar a CA 931 02 
(805) 962 6271 
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matted screen- none of it is automatic. 
If you want right justificatjon or you 
change the line length, you must com
mand reformatting one line at a time. 

If you add a word to a formatted 
page, you have to march through each 
line of text to set things right. Since all 
Clean Slate's keys repeat, this isn't as 
tough as it sounds, but it's still a bigger 
chore than if you could use a single 
command. 

You need to watch out for a few bear 
traps when Clean Slate adds spaces in 
the justification process and then 
removes some of them during a refor
mat. The program is written to insert 
two spaces between sentences and en
sure that they are there when the 
sentence ends with a period. However, 
sentence endings such as a question 
mark require manual spacing. 

Otherwise, Clean Slate is a word pro
cessor with all the standard features and 
a few extras. The clear key, used in con
junction with letter keys and their 
shifted counterparts, provides a wide 
range of commands. 

The arrow keys move the cursor up, 
down, left, and right. When the cursor 
reaches the right margin, it windows the 
text of a long line into view. Control-left 
or right arrow also moves the screen 
window. A shift-left or right arrow tabs 
forward or backward, or moves one 
word if you've set no tabs. 

A shlft-up or down arrow moves to a 
vertical tab position. If you've set none, 
they move the cursor to the beginning or 
end of the page-whether any text is 
there or not. A control-up or down ar
row saves the current page to disk and 
loads the previous or next one. 

Clean Slate uses wraparound, so you 
don't have to be conscious of a line's 
end. Specify a Hot Field width to cause 
a flashing message when a word exceed
ing a specjfied length reaches the right 
margin. Then you can choose to hyphen
ate the word to keep an even margin or 
let it carry over to the next line. 

Overtyping is the normal correction 
method, and a standard combination of 
control-D deletes a character. Insertions 
are a bit different: Control-I inserts a 
single space at the cursor location. You 
can also insert text by using controi-E to 
split the line. Make the insertion, then 
use controi-M to merge the lines together 
again. 

You can insert or erase entire Lines or 

pages. Clean Slate Jets you append a 
text ftle to the current page, or write the 
page you're working on as an external 
fJJe for another document to use. You 
can mark blocks of text and then insert 
them at another location on the page, 
delete them, or overwrite them with 
blanks. 

You can also center text. If your 
printer supports it, Clean Slate can 
backspace to overstrike letters and 
create hybrid characters. 

Features 
Clean Slate has a string search func

tion with an optional replace. You can 
set the match to ignore upper/lower
case differences, and you might decide 
to have a Yes/No prompt at each re
place. Like other Clean Slate functions, 
search/ replace is confined to the current 
page. 

An unusual feature of Clean Slate is 
its glossary function. You can define 
keys as a string of characters or control 
functions, and enter them with controi
G and the programmed key. The pro
gram saves these glossary key records in 
another flle together with header/ footer 
information and loads them into the 
current page as called. 

You can write one header and one 
footer per document and store them for 
later use, but you must reset the page 
length to account for them. 

The top line of the display is reserved 
for Clean Slate prompt messages. Nor
mally, this location shows the page and 
line numbers and the character location 
of the cursor. You can also toggle it to 
show a ruJer (in inches), or a line that 
displays the margins and tabs. The top 
of the screen also contains prompts, ab
breviated menus, and error messages. 

Clean Slate can redefme control keys 
or the entire keyboard if you happen to 
favor the Dvorak over the QWERTY 
arrangement. The program supports 
keyboard input during printing and has 
a limjted form-letter capability. 

Clean Slate devotes much of its code 
and control functions to modem opera
tion so you can send and receive your 
text fLies over phone lines, edjt them, 
and then print them. 

Documentation 
Clean Slate has documentation to 

spare. The main, spiral-bound volume 
contains 382 pages of instructions for 
the program and includes the Clean 
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COPYCAT 
Disk backup utility 

Now you can have a solution to the problem of 
protected software backup. 

COPYCAT< is the most powerful disk backup utility yet 
destgned for the TRS-80 Computers. It w111 automatically 
make a fast, exact copy of your master disk regardless 
of protection schemes used including CRC errors, dual 
density tracks. mixed sector lengths and Irregular 1.0. 
pack. 

COPYCAT" is Intended for your personal use only in 
making backup copies for your valuable protected soft· 
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COPYCAT© ....... ~34.95 
Add $2 00 for postage and handling 
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offset. Extract LIB members. S40 
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A utility to build and maintain ~II 
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one and save disk space. S40 • 

A block-graphics screen editor 
which is used to create graphic 
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programs, or printing. $50 
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Slate source code. The second volume is 
a 103-page abbreviation of the frrst in a 
three-ring binder. 

The books are tough on a beginner, 
referencing some functions prior to 
their explanation or introducing ad
vanced features early in the text. The 
main volume is indexed as a reference 
source, but some items are curiously 
missing. For example, there's no listing 
for insert or delete. 

Oean Slate comes with a pared-down 
version of DOSPLUS on the disk for 
use by Model l owners; you can convert 
the program with Model Ill TRSDOS. 
A configUration program is included to 
specify the type of disk operating sys
tems you intend to use, control codes 
recognized by your printer, and param
eters for your RS-232 communications 
network. 

You can change other specifications 
during Clean Slate operation. You can 
alter margins, tabs, line spacing, and 
the like, and save them to disk as the 
new defaults. 

Oean Slate still lacks several features. 
It's missing proportional justificat ion, 
conditional hyphens, custom printer 
fonts, or the advanced graphics found 
in some other word processors. 

Its page orientation doesn't have the 
flexibility of a file-oriented word pro
cessor, and it doesn't lend itself readily 
to auxiliary programs, such as spelling 
and grammar checkers. 

St iU, if the tights go out ... • 
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ALE Editor and Assembler 
$49.95 

EDM Macro Edjto r 
$149.95 

Tbe Alternate Source 
704 North Pennsylvania Ave. 
Lansing, Ml 48906 
Models I (with upper/lowercase 
modifteation) and m 
48K RAM, two disk drives 

by Cart Oppedahl 

EDM and ALE are representative of 
a modem wave of editors for per

sonal computer users. Each does almost 
anything you can imagine in an editor, 
with a keyboard scanning routine quick 
enough to provide a true type-ahead 
buffer, and the ability to edit disk files 
too large to fit into RAM all at o nce. 

Both can read and write almost any 
file structure, and share a powerful 
macro editing instruction set. They are 
DOS-friend ly to allow graceful transi
tion from the editor to the DOS (so you 
can remedy a disk space fuU error , for 
example) and from the DOS back to the 
precise editor function underway before 
the error arose. 

T RS·80 II I I IV 

* BOOKKEEPER * 
Perlec l For Smal l Busoness 

T M E DOM E Has Preloaded role 

* SCRIPSIT-MAILER * 
l l TTlRS ·ENVELOPES LABE LS 

made Oy Scr PS•I 

* SERVICE-BILLER * 
B I By RaiP Ch.Jrl 

From To Dale 

* BOOKKEEPING * 
MACHINE 

Pr n led LEDGERS STATI' MENTS 
1400 Accounls Rece•vilO•e 

$34.50 EACH PROGRAM 
(71 4) 774·9383 

H A. K. W O RKSHO P 
9791 O RANGE A VE. 

AN AH EIM , CA 92804 .--287 

Macro Edjting 

Some advanced editors let you o,tore a 
series of editing commands for repeated 
execution. You can repeatedly invok.e 
the stored command string, called a 
macro, with a single keystroke to ac· 
comptish a task like correcting all a 
word's misspeUings. 

EDM and ALE represent the macro 
editing concept taken to its logical e\ 
treme. Within a given macro instruction 
string you can have commands to open 
and close ftles, conditional jump~. re
quests for keyboard input, \\-ildeard 
string searches, subroutine calls, the 
equivalent of PEEKs and POKEs, and 
the routing of output to the printer. 

You can store up to 26 macro<, in 
single-keystroke buffers, and load the 
macros to and from disk ftles. If you 
like to design your own disk file data 
bases, you'U fmd that modification or 
reformatting with EDM or ALE and a 
properly written macro or two often 
does the work of a day's coding in Basic 
or Assembly language. 

EDM handles a wide range of file 
types as input and output, including 
CMD, BAS, and word processing files. 
You can display flies as ASCII, com
pressed Basic, hexadecimal dump, and 
other formats. 

EDM converts from one file type to 
another in RAM, and has an in-mem
ory, four-function calculator. Th~e 
and EDM's other beUs and whistles oc
cur thro ugh editor macros. 

DISKETTES 
$15. 95/sox Of 10 · 

·5 25· SINGLE SIDED. SINGLE DENSITY 
MANUFACTURED BY ONE OF THE 
WORLDS LARGEST PROOO::ERS 
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EACH DISKfTTE IS CERTIFIED ERROR FREE 

5 25" SSOD $18 95/ BOX OF 10 
5 25• DSOD $22 95/ BOX OF 10 

TWO OOX MINIMUM OtnR 
PLEASE ADD S1 50/BOX SHIPPING & HANDLING 

DEALER AHD CLUB INQUIRES INVITED 

(312) 490-9239 
SHEPHERD MARKETING 
~ P.O. IOXM1339 • 
~ SCHAUMBURG, 1.10114 
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COMPUTERS ARE CREATING JOBS 
FOR NRJ-TRAINED PEOPLE 

IF YOU'RE SERIOUS ABOUT 
MAKING MONEY IN 

MICROCOMPUTERS, 
NRI IS SERIOUS ABOUT 

SHOWING YOU HOW. 
The U.S. Department of Labor 

projects job openings for quali
fied computer technicians will 
soon double. International / · ~ 
Resource Development, Inc., .• · 
estimates a 6000/o increase 
in these jobs in a decade. 
And most of these will be new 
jobs, created by the expanding 
role of computers. 
NEVER HAS THERE BEEN A 
FASTER-GROWING FIELD 

OF TECHNOLOGY. 

experience. You'll build circuits ... 
from the simplest to the most 
advanced ... with your NRI Discov

~----, ery Lab~ You'll use a profes
sional 4-function LCD digital 
multi meter for analysis and 
troubleshooting. With NRI 
training you'll explore your 

mputer's registers, mem-
ory and input-output ports. 
You'll even write programs 
to control the circuits you've 
designed and built. You'll per

form hundreds of challenging 
experiments, always backed 
by a full -time faculty ready 
to he I p you personally. 

Many people are afraid of . . . 
losing their jobs to computers, n1cal aspects of all. k1nds of micro
but thousands of jobs will be ere- computers and microprocessors. 
ated for those who are prepared LEARN IN YOUR SPARE TIME. 
to meet the challenge. NRI trains you in your own 

When your NRI training 
is complete, you'll be a computer 
technician, ready for your first 
job- servicing, testing ~r pro
gramming all types of microcom
puters - in a rewarding and chal
lenging new career. With NRI training, you'll be home, at your convenience ... no 

prepared. You can have a profit- classroom schedules to meet, no 
able, exciting future as an expert need to quit your job. As a class 

who can handle of one with complete course 

THE CATALOG IS FREE. 
THE TRAINING IS PRICELESS. 

the opera- materials and the backing of a 
Sendthecoupontoday 

for your FREE 104-page catalog. 
It's a valuable guide to oppor
tunities and training in the high
tech revolution. You'll see how 
easily you become part of the 
growing high-tech world of 
microcomputers. 

tional, pro- staff of professional electronics 
gramming instructors, you'll get extraordi

nd tech- nary hands-on tra ining on the 

~ NRI coutN wflllncllltM tile,_ TRS·80 Mode/4 
with DIM Drive M the TRS-80 Col« Computer with 
NRI Computer Acc:eu Catd ... p#w a prolealonal LCD 
mu/tJmefel, NRI ~Lab l!lnd hundreds of dem
onstrations and experlmenta. /t"s a// yours to l<eep. 

most popular microcom
puter: the new TRS-80TM Model 
4 with Disk Drive. Designed to 
perform diverse personal and 
business funct ions and accept 
more software, the TRS-80 is 

If the coupon has been re-
moved, p write to us today. 

yours tokeep. r.-------:_ 
LEARN HOW I IUm ~~G~~'~ng 

TO USE ~ J · Education Center I ~y• ._ 3939 Wisconsin Avenue 
I •. n • Washington. D.C. 20016 

~AT~-OF- We11 give you tomonow. 
~'"' .:;· I The catalog Is free. 
THE-ART I The training Is priceless. 
MICRO-

COMPUTERS. 
Please check for one free catalog on I)< I 0 lndustnal Electronocs 

Through 0 Computer Electronics lncludof"@ 

I Microcomputer s 

f II 0 Color TV. Audio. and Vodeo System your care u y I Serv•c•ns 
designed NRI o Elect ronocs Design Technology 

course, you'll I Name 

All career courses ap. 
!'!"Oiled undo< Gl btll. 
0 Check lor details. 

0 O.gotal Electronocs 
0 Communocat oons Electronocs 

• FCC Locenses • Mobole • CB 
• Aircraft • Marine 

0 Basoc Electronics 
0 Small Engine Servoc1ng 
0 Appliance ServoCol1ji 
0 Automot~~~<! Serv1ctng 
0 Auto Atr Conci1honmg 
0 Alr Condition•"€. Heal ing. 

Retnll8ratloo & Solar Technolo(!y 
0 Building Construction 

get a weal th I ~51-ree-..,1----------------
of practica l I =:-,..,...,-;-.,....,...,.,=--- ----------

c ;ty/ State/zip 
=:!;'.l;,"n~n·~~R<Idlo I Acx>odoted by the Accredoli'"C Comm OSSK>n of lhe NotiONI Home Study Councol 1179-103 
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ALE is a Z80 editor/ assembler based 
on a somewhat stripped-down version 
of EDM. Assembly of source code in 
disk ftles or in RAM occurs using macro 
editing instructions tailored to that 
purpose. 

Assembly takes place on screen so 
you can repair errors on the spot, with 
assembly continuing from that point. 

When you use ALE for assembly of 
source code from disk, all the source 
code doesn't have to originate in a 
single disk ftle. It's possible to bring ma
terial in from several disk files. 

ALE can't perform the function most 
people associate with the term linker. It 
can't bring together assembled modules 
containing global references, but instead 
requires that source code modules be 
assembled all in one activity. 

The term macro can also lead to con
fusion about ALE. It's not what some 
programmers call a macro assembler, as 
it doesn't handle assembly macros
blocks of source code replicated into 
referenced locations of a program at as
sembly time. As used in ALE, macro re
fers to the editor macros written in 
ALEIEDM editor macro language. 

One nice feature of the ALE linker is 
that it takes its commands from a disk 
me containing assembly commands 
that the user writes in a simple job con
trol language (JCL). This is handy if 
you're working on a project that in
volves repeated reassembly of a pro
gram made up of many parts. 

After making changes to the source 
code of one or two subroutines, you can 
reassemble the whole without retyping 
or merging the various me names. 

User Customization 

Most commercial software is market
ed as Z80 object code (such as a CMD 
ftle) that 's nearly impossible to modify. 
ALE and EDM, however, have easy-to
change internal registers and flags con
trolling nearly every facet of operation, 
from repeat-key timing to screen line 
protection . 

You can change these parameters 
manually or with user-defmed macros. 
The assembler macros of ALE and the 
ftle handling macros of EDM use them 
heavily. 

Provisions for user-defmed printer 
drivers are helpful for those using non
Radio Shack printers. 
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When you run ALE or EDM for the 
first time, it asks which DOS and model 
computer you're using. ALE also asks 
which of several assembler source code 
formats you've used before. The pro
gram stores your responses to disk, so it 
can take proper advantage of the DOS 
in use. 

If the DOS you use isn't on the open
ing menu, it's hard to know how to pro
ceed. For example, TRSDOS 2.7DD 
isn't provided for. The Alternate 
Source has a goal of supporting users on 
all DOSes. 

According to the documentation, the 
editors presently work with TRSDOS 
2.3 and 2.3B, and NEWDOS 3.0 on the 
Model I; TRSOOS 1.6 on the Model 
Ill; and LDOS 5.1, MULTIDOS 1.6, 
DOSPLUS 3.4, and NEWDOS80 2 on 
the Models I and III. 

Documentation 

The manual for EDM, the macro 
editor, contains some 200 pages, and 
the manual for ALE, the editor/ assem
bler, totals 150 pages, each without a 
single illustration or chart to relieve the 
single-spaced text. 

Each was printed on a 7 by 9 dot-ma
trix printer in emphasized mode
the characters take a bit of getting used 
to. ALE and EDM are new products, 
though, and I prefer their complete, 
relatively error free dot-matrix manuals 
to the usually error-ridden and skimpy 
typeset manuals I've seen in some other 
new products. 

Each manual has a good index and 
table of contents. I found just a few 
omissions. The ALE manual should 
have a listing for ASMFILE and a list
ing for DOS errors. 

The ALE text at page 4-3 and the 
EDM text at page 4-1 need a line ex
plaining that the error codes referred to 
in on screen error messages aren 't TRS
DOS Disk Basic codes, but TRSDOS 
input/ output (110) machine language 
call error codes. 

The text of the manuals is a bit dense, 
and is written at the level of a sophisti
cated Assembly-language or systems 
programmer. My frrst reading of the 
two manuals took about 15 hours
I was reading them more closely 
than would most new users. To get 
started using one of the programs, you 
really need to read only the frrst few 
chapters. 

The manuals explain the hundreds of 
keyboard commands, macro editing 
commands, and storage registers 
through liberal use of examples that you 
can type in and follow. 

Operational Complaints 

Whenever an error arises in EDM or 
ALE, an error message appears and you 
have the option of exiting to DOS, of 
aborting the process with a return to the 
editor, or of retrying the operation. The 
former is handy if you must kill a me or 
two to free up disk space, while the lat
ter is useful if an intermittent problem, 
such as a hash index table or gran allo
cation table error, arises. 

However, when the editors encounter 
a DOS error, they have the disturbing 
habit of clearing the screen before print
ing the error message. Unless you've 
been watching the screen without inter
ruption, it's difficult to figure out what 
the offending disk operation was. Often 
it's not enough to know the error 
number. 

It would be better if the editor dis
played the last line executed, or the ftle 
name and operation (read, write, open, 
close) causing the error. 

After several days of use I couldn't 
get my printer, an Epson, to work prop
erly with ALE, although I had no trou
ble with EDM. Since the two programs 
use the same routines for printer con
trol, I suspect the problem lies in my 
copy of ALE. 

ALE and EDM do their own keyboard 
scanning, which allows the luxury of a 
full type-ahead buffer and autorepeat 
keyboard. The programs trap most key
board entries you might regret (such as 
clear buffer), and require a second, con
firming entry before proceeding. 

During almost any sequence, press
ing the break key aborts the process 
with no harm done. However, I occa
sionally found that pushing the break 
key caused a jump to the MEM SIZE? 
prompt-surely one of the most 
frustrating responses for a Model I user. 

For the serious user who is willing to 
study the manuals, EDM and ALE are 
very good values as editors. With a 
good bit of practice, they're not too dif
ficult to use. They are potent, versatile, 
and thoroughly documented. • 
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*** 
BASICally Speaking: A Young 
Person's Introduction to Computing 
Frances Liebennan Coben 
Reston Publishing Co. 
Reston, VA 
$12.95 

by Mary Gasiorowski 

Frances Cohen's BASICally Speak
ing: A Young Person's Introduction 

to Computing is more than just another 
book on computer progranuning. 

In addition to providing a discussion 
of Basic programming and some pro
gram examples, BASICally Speaking 
includes a comprehensive history of 
computers, outlines the developments 
that led to current computer technol
ogy, and considers the future of com
puting. 

BASICally Speaking covers the his
tory of computing from the abacus to 
Pascal's calculating machines to pres
ent-day microcomputers. 

The book explores the inside of a 
computer, computer memory, comput
er languages, computer operation, and 
programming and flowcharting. It pro
vides substantive explanation of topics 
such as ROM and RAM, direct mode 
versus program mode, and variables. 

Each chapter closes with review ques
tions, and answers appear in an appen
dix at the back of the book. Other ap
pendices cover binary numbers, powers 
of two, scientific notation, comparison 
symbols, and computer-related activi
ties. The book also includes an extensive 
glossary, bibliography, and index. 

BASICally Speaking is not restricted 
to any one computer system, a fact that 
has its advantages and disadvantages. 
The programs are written in Basic for 
the TRS-80, Commodore, Apple, and 
Atari computers. With minor modifica
tions, the programs presented should 
work with any computer system, in
cluding time-sharing terminals. 

Because the book deals with com
puters generally, it doesn't answer ques
tions about specific computer systems. 
The examples given in BASICally 
Speaking might not address your 
computer. 

For example, Cohen states that the 
command PRINT 2x 4 won' t produce 
the correct answer for all microcomput
ers. She suggests that some computers' 
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results include a question mark or zero. 
However, several micros interpret 

2 x 4 as the number 2 and the variable 
x 4 (which has a value of zero). Thus 
the computer returns 20 as the result (it 
looks as if the computer has its multipli
cation tables wrong). But BASICally 
Speaking never considers this possibili
ty, so an inexperienced user might mis
interpret such an answer as a computer 
malfunction. 

Another possible problem for nov
ices is Cohen's confusing references to 
input and output in programming ex
amples. Cohen uses input to mean the 
instructions you type into the computer, 
and output for the answer that appears 
on the screen. But you might interpret 
output to mean that you have to type 
what's specified as output to get it on 
the screen, rather than have the com
puter generate then display the output 
illustrated. 

Cohen should have made her defmi
tions more clear: Input is what you type 

*** 
PowerDOT 
Powersoft 
11500 Stemmons Fwy., Suite 125 
Dallas, TX 75229 
Models I and m 
$49.95 

by Ricbard Green 

PowerDOT serves as an interface be
tween the low resolution graphics of 

the TRS-80 and high resolution printers 
like the C. Itoh or Epson. 

PowerDOT consists of two parts: 
one to draw on the screen, a second to 
print out what you've drawn. Each part 
is a separate program. Entry into Pow
erDOT is through a program called 
PDOTl. 

When you run PDOTI, the program 
presents a command menu consisting of 
seven options. To create new graphics 
or edit old graphics, select the Initialize 
File option. 

The program then requests a ftle 
name. If the ftle name already exists on 
the disk, PowerDOT enters that file in
to memory, and redisplays the com
mand menu. If the ftle name doesn ' t 
exist on disk, you have the option of 
starting a new file with the name or re
turning to the command menu . 

"This book doesn't require 
access to a computer; 

the programs are printed 
along with their 

output . . . " 
When you create new graphics you 

must carefully specify their width. You 
can produce your graphics as TRS-80 

1------------------l graphics characters or dot-specified 
into the computer, output is how the 
computer responds. 

This book doesn't require access to a 
computer; the programs are printed 
along with their output, so it's possible 
to read through the examples. 

BASICally Speaking might be useful 
in a classroom with limited computer 
time, but it contains language difficult 
for younger children to understand. 
However, it is appropriate for middle 
and junior high school students. The 
book would benefit, though , from 
more illustrations and diagrams to ex
plain topics covered. 

Overall, BASICally Speaking is a 
good book for a class in computer liter
acy or a family reading it at home. It 
provides background for a better un
derstanding of computers and it intro
duces programming in a pleasant man
ner. But if you own a computer, you 
might also want to get a system-spe
cific book. • 

drawings. 
The maximum width for character 

graphics can't exceed the maximum 
number of characters the printer can 
put on one line. The maximum width 
for dot graphics is half the maximum 
number of dots the printer can put on 
one line. For example, if you're using 
an Epson MX-80 with Graftrax, the 
maximum width of a graphics display is 
480 dots, half the %(Hiot maximum the 
MX-80 can print on a line. 

Once you specify the width, the pro
gram returns to the command menu. To 
begin constructing the graphics, select 
The Dot Editor from the menu. 

PDOT2 prints the formatted graph
ics. When you call PDOT2, it requests 
the name of the graphics file you want 
to print. You can choose to print the 
graphics at the left, right, or center of 
the page. 

The screen clears, then presents a six-
Continutd on p . 84 
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THE FLOPPY DOCTOR 
By D~ve Stamb~u&l' 
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most troubl~ pron~ !>Kt1ons of the TRS 80. the 
d1Sk system (controller ~nd dnves) ~nd t~ 

BOOKS 
OTHER MYSTERIES 
TRS 80 DISK . 
M•crosolt Bas•c Decoded 
The Custom TRS 80 
BasiC Faster & Better 
How To Do It On The TRS-80 

TRSDOS 2 3 Decoded 
The Custom Apple . 
Mach•ne Lanauace D•sk 110 
CP/M Pflrner 

LABLMAKER 

$24 95 
$2995 

~1995 

$24 95 
$2895 
$2995 
$2895 

$2895 
$2895 
$2995 
$1595 

The most useful program you II ever own 
Pnnts Markmg Labels on standard 1 • 3 · 
abels S••teen pnnt formats to choose trom 
1nclud ng tt>e H1 V1S1blhty Jumbo Pnnt Type 
TRS 80 Modet I & Ill •aK 1 Onve Epson MX-30 
type pronter {Or equ•valenfl 

LABLMAKER KIT w .a<l 
~ 16 • 3 labels S29 95 

CASSLABEL Ko1 w ~ 
casseliP abels & ~ 
5 16 • 3 labels S34 95 

DISNTJ[TM 
MODEL Ill & IV DISK UPGRADE 

• Floppy Doclor with 
the purchase of 
any D ISKIT Il l 
$30.00 VALUE' 

Feat'-',... • Mtul Otlk Ot- ... 8ra('-t:S 
• Gold Po- Ed .. • AM HM<twJte and CabiM 

CO"I'\ectors • I Hour or LAss tor 
• Sw•tchlna ~ Svppty lmtallac•on 
• Support. 5' "' a· on ... • 100 COmoot•b .. 
• ~ 10 Trxk SupC>Otted • ~ Soldtr•l'll N8dld 
• SoniN Duo Hoa<l 

s.-ta<l 
• 110 O.J" W~tTJ!'!Iy on 

Coni lOll« 

DISKIT Ill wlo Drives • •.•••..• $219.00 
DISKIT Ill wlone Tendon 

100.1 40 Track Drive . • • • $429.00 
DISKIT Ill w/two Tandon 

100.1 40 Tr1ck Drive.... • •• $629.00 
DISKIT Ill wltwo Tandon 

100.2 40140 Dual Drrve ••. $769.00 

, ,0~ef PRINTERS ~oc\e~ ~ · ces ,, ~(\ 

GEMINI lOx by Star Mlcronrcs. 
GEMINI 15 by Star M1cron•cs 
NEW' EPSON RX 10 
PHOWRITER 8!110 
NECI023 

PRINTER 
ACCESSORIES 

... $319.00 
$479.00 
$369.00 
$388.00 

.$381.00 

Grallra• Plus $65115 
MX ·80 R1bbons 7 115 
MX 100 Robbons 18 95 
Epson Serv1ce ~.t.nual 34115 

PRINTER CABLES 
TRS 80 Model I & Ill 
10 h Parallel 
10 II Parallel c.ble extensiOns 

$2495 
24115 

ELECTRIC PENCIL 
Version II 
Model I and Model Ill 
An e•panded verSion of the cnt•c.lly accla•med 
~nal word processm& system' Includes all 
featurH of Vers10n I plus many n~ extens•ons 

$7995 
$6995 

ELECTRIC WEBSTER 

• 50.000 WORD DICTIONARY 
• FAST and ACCURATE · No other Spelhn& 

Checker comes close' 
• INTEGRATED Proofs1ndcorrectsfromw•th1n 

most popular word process•n& proarams• 
• SMART findS ~nd d•splays correct spelhn&' 
• HYPHENATES automatocally mserts d•scre 

toonary hyphens with lllO'I. KCuracy (opbonal) 
e COMPLETE · One step proohn& system 

ElectriC Webster w correct•na fe~ture $129 95 
HyphenatiOn te1ture $49 95 
Gt~m~hC~I feature ~39 95 
COMPLETE SYSTEM ~II Four Proarams $199 00 

NEWSCRIPT 7.0 
NEWSCRIPT IS the versatile TRS 80 word pro 
cess•na procr~~m It supports smart prmters 
hke the EP50fl OkKI~UI, NEC C ltoh. Spmwr ter 
Centronocs 739 and more 

NEWSCRIPT . 

THE HOME 
ACCOUNTANT 

$109 95 

The at best selhng program tor homeandsrna 
busmess account.ng s now ava•lable tor T RS 
80 Model 3 HandiPS up to 99 accounts love 
checkbook$ mu 11ple n ome accounl~ and 
can sp t transactoons to any number of a 
counts Pnnts net wonh statements mcome 
srarements as wet I as cuslom dPs•gne<l rpports 
Oospleys a bar chart and trend tor any selecled 
category It seasytou eandyetproVIdesallthe 
power you II need By ConhnPnlal Sol! ware 
requ~res Model 3 2 dnves •aK 1 S62 95 

.MICIO MTAIVPPUIS 
A SUBSIDIARY OF THE COMPUTER WAREHOUSE. INC. OF OHIO 

22295 EUCLID AVE. EUCLID. OHIO ~~117 



Verbatim 
PREMIUM DISKETTES AT AffOROABl£ PRICES 

VERBATIM DATAllfETM ~"~.NtJ 
DISKETTES 

5' • tnc:h (box of 10) 
MD525 0 1 
! SIDDen 

Soft·Sector ed Disllett .. 

!> 'A" 2SI O Den (M0550-01) 
5 'A" 2SI 4 Den (M0557 01) 
8" IS. 0 Oer <fO 14 11<1.>0) 

DYSAN 

$39 95 
$5150 
$43 9!:> 

THE MOST EXPENSIVE DISKETTE YOU 
CAN BUY •.. BUT WORTH IT! 

OYSAN 5 : . 0 '-'~' 
DYSAN 5 4 :>S/ 0 Den 

SUPPLIES 

$35.95 
$.44.95 

5 '4 File Box lor 75 doskettes $19 95 
AVERY TABULABL(S 
~()()() ~ l ,.., 16 $1595 
rAN f OlD PAPER (Pnc.es f 0 B S P) 

9 • I I IR lb WHITE 3 000 ct $29 95 
14 " • 11 18 b WHITE 3000ct $3995 

Hed~ Cled~ora Kit S 17 95 

• THIS MONTH'S SPECIAL • 
ne.td Cleanona Kit w 10 Bul• Oo~kettes $34 9!:> 

DISK DRIVE CABLES 
D"k Drove Cable lor I Onve 
Do~k Drove Cable lor 2 Droves 
Oosk Dnve Cable lor 4 Droves 

AU Cables Are 5 rt l.oni 

DISK DRIVES 
Complete woth Ch<t$S • & """'~ · Supply 

F ulty anembled $ lver 
chassos woth e•terral 
card edge corncclor 
lOt easy able nstal 
fallon Wolh MOS 120 
cays warranty 

$1895 
$24 95 
$2995 

COMPLETE '--------~ 
TMIOO I 40 Trk . . . • $23900 
IM,OO 2 40/ 40 Trk $319.00 
TMI00480180Trk $38900 

MOD Ill COMPLETE CASE I. POWER SUPPLY 
SIEMANS fDDIOO 8 5S ""lO 8 on . $.469 00 

BARE DRIVES 
TMIOO· l40Trk $17900 
TMIOO 'J 40/ 40 Trk $239.00 
TM 100 4 80180 Trk $319 00 
SIEMANS fOOI00-8 SS/ 00 8 on • $249 00 

TM848 ISS DO 8 77 Tr~ Thonhne $369 00 
I M848 2 00100 8 77 Trio. Th :"II ne S4 79 00 

I I I I 
I I I 1111 

~Call (216) 481-1600 
.. MONDAY thru SATURDAY 

DEALER INQUIRIES WELCOME 

51/ II SOfT 
/4 SECTORS 

~IIQ.[$10( 

SINQ.E 0£~11Y 
W/HUIIIINC 
100\ WUifoED 
I "ftMWAnAHIY 

$1.59* 

s ($ 

SOfT 
SECTORS 

DOUal Cf IY 
•·HUt "~~ 
100\ T II( 
'Yt.IIIM lfl(l 

SOfT 
SECTORS 

IX" ES 
OOIM£~crv 
W'Hlllllf~C 

II» aRllro(O 
I Y(A~ Yi!lll~fE( 

$2.79* 

8" 
SOfT 

OR 32 
SECTORS 

SoNQ.( SIDE 
0.( 0003111 

ICO" cnmrl(o 
ITUIIWAJIRAHTE! 

$1.69* 
8" 

SOfT 
OR 32 

SECTORS 
[ "l)( 

DCilBIE Dl~:.IIY 
lot\ CPT1f!]) 
1 'lt.lll v. ·~·u 

$2.29* 

8" SOfT 
OR 32 

SECTORS 
IJOc [ $.11( 
1100 [ OEHSITI 

1110' aRllfo(D 
I IfNI \toAII'Il~lEE 

$3.09* 
•Now Get Ho&f1 Qual rty at a Low Pnce 

Manufactured by a MaJor Dose Company 
For MOS Wolhoul Tt>eJr Name on 0 1skettes 

•Mtnomum order 20 diSkettes "''th 
Tyvek enllelope and storage shlpp na box 

•Quantity d SCOIJOIS 100 deduct 3 
1000 deduct S'lb, 10.000 deduct 10lb 

MODEMS 
Hayes Ml{romod m II (APPlE) $299 00 

Ha7es Smart Modem (RS 232) $239 00 
SIGNAlMAN DIRECT CONNECT 
(RS232) 300 Baud • • . • • • • • • • • $94 95 

U.S ROBOTICS Inc;. 
Auto D1al 212A. 

3()0{1200 Baud Modem •..•• 529.00 
Auto Link 212A 

300/1200 Baud Modem ••. • • • $499.00 
M1cro Unk 1200, 1200 Baud Modem 429.00 
Auto Llnk 300, 300 Baud Modem • $219.00 

Practical Periphials 
MICRO BUFFER 
MBP 16K Parallel • 
MICROBUFFER IN LINE For Most 
32K Parallel 

$14900 
Pronters 
$2!!9 00 

64K Parallel 
J2K Ser~al 
64K Ser1o1l •• 
64K Memor~ E•pansoon Modules 

•• $339 00 
$28900 
$339 00 

.•• $169 00 

'Wf A.C:C fPT 
• \1 , . 

• Mil l l f' •C •fd 

• en .. ," .. 
• M ont"')' O rdrr 

• C:OO 

A.L l PRICES 
AR£ f OR 

MAll O R D ER O ,_Vf' 
p, I t"O,. ~Pf"\ I I ,tf<(W' ,. 

.I"<'J 0 1fP'f "(] \ \t~bpf"(:T 

to, ' '.t11Qt" ,.,.,.,ot ,T 
'lO ' , r 

LNW 
TRS-80 Mod. I Expansion 

$349.00 
• RS232c senall/0 • Full 32k 200ns RAM 
• Parallel pnnter port" • Real tome clock 
• Gold plated • 6 month warranty 

connectors • Heavy steel case 
• Floppy dosk controllet • ThOusands of users 

• Works woth any DOS 100'16 

SPRINTER 
Double Your Speed 

Speed up cuts computer operatoon llme n half, 
JaVeS I me and money fast 4 MHz Z808 CPU 
oncluded omta I~ 1n 15 monutnwoth no wtderong 
or cuttu'lt 

SPRINTER Ill for MOO Ill 
SPRINTER I for MOD I 

MODEL I DOUBLE 
DENSITY PACKAGE 
Everythong you need to con~rt your TRS 80 
Model I to run double density Complete w•lh 
software hardware, and •nstructoons. Installs 
on monute~ woth no wldMong. wormg or cutt1ng 

Oosplus V 3 <t w/ LNDOUBLER 518 $199 00 
LNDOUBLER 518 Board w/ o dos • • $169 00 

16 K RAM SPECIAL 
4116 200ns Guarantee<! one fu I year $17 95 

ELECTRONIC 
PROTECTION DEVICES 
Tho PLUM 3·way EMI RFI AC Power Lone 

Noose F lie< twall outlet) $.44 95 
The LEMON 6 way Surge Supprlt$SO< for 

AC Power Lones (wall outlet) $54 95 
The LIME • same as LEMON w/ Sft 

cord and on-off swotch $79 95 
The PEACH 6 -way Surge Suppressor. 

EMI Rfl Lone Filter (wall outlet) $89.95 
The ORANGE .a""' a~ liME w/ EMI RFI 

F11terlni PLUM & LIME Combo ned $129 95 

ULTRA TERM 
Supports baCh manual and auto dtal modems. 
ExclusiVe Ultra Term d reel to dosk fole transfet 
mode. al~ unattended operatiOfl at the 
recetvo,_ computer Une pnnter support"' th a I K 
pront buffe!' Half & full duplex support. Urwersa1 
ASCII format hie transfer With • 33K buffer and 
a full featured host procram • • • • • • • • • • $-t9 qs 



All 

work& 
no play 
makes 
Jack 

a dull 

boy 

HAVE FUN 
WITH YOUR 
MODEL 1001 

Model I 00 Games Il l - 4 games for your 

relaxauon and ffiJoymem 

BLOCKADE - Ycx.ir "snake" gows 
longer as you hit the randomly appear~nq 
targets on the screen I A one or two player 
real-nme game 

REVERS! - Outflank your opponent! 

P1.3y aga,nst the computer or another 

human. 

FRANKENSTEIN ADVENTURE 
- Find all of the necessary eqUipment to 

awaken the monster 

ALEXIS ADVENTURE Sa1f the 

seas and traverse the ISlands to recapture 

your kngdom 

All four games on rape for only S24 95 

IM asterCardN1sa accepted Calif resi

dents add 6% tax Overseas add s I ship
ping Dealer ,nqu,r~es lrMted J 

a lot of software for a little s11ver 

PO Box 21101 ,...102 

Santa Barbara. CA 93111 1805)966·1449 
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option menu. The two block graphics 
modes print graphics that are essentially 
the same, except for the darkn~ of the 
lines. The same is true of the two dot 
graphics options: Dot Graphics and 
Dot Graphics (Bold). 

The other two options, however, rad
ically change the printout's appearance. 
Dot Graphics (High-Res) shonens the 
printout by approximately half, but 
leaves the height unchanged. Dot 
Graphics (Ultra-Res) reduces both 
height and width by approximately 
half, producing a printout Y& as large as 
that produced by the Dot Graphics 
option. 

PowerDOT is a disk-based program. 
When you start a new fLle and deter
mine the graphic' width, the program 
allocates disk space in blocks. Each 
block equals 16 lines of screen display 

screen clears and a small, blinking cur
sor (called a pixel in the user's manual) 
appears in the center. As this pixel 
moves, it leaves a lighted line behind it. 

You control the cursor's movement 
with the numeric keys. The 5 key is the 
reference key and has no effect on the 
cursor's movement. 

The eight keys surrounding the 5 key 
move the cursor in a direction analo
gous to the position of the key relative 
to the 5. Pressing the 8 key moves the 
cursor venically up the screen. Pre ing 
the I key moves the cursor diagonally 
down and left. 

Four other keys modify the operation 
of the number keys. Holding the clear 
key while moving the cursor erases any 
line over which the cursor moves. Hold
ing the P l-ey moves the cursor without 
drawing or erasing a line. 

Holding the M key while moving the 
cursor with the I, 7, 9, or 3 moves the 
cursor at an angle approximately 150 

1---------------1 degrees less than the angle the key 

((Because of the TRS-80's 
low resolution, 

the drawing on the screen 
only approximates 

the finished graphics. 
Diagonal lines have 

a staircase appearance. " 

makes otherwise. Holding the N key in
creases the resulting angle by approx
imately 150 degrees. 

You can also draw lines using the 
program's AutoDraw routine. Position 
the cursor anywhere on the screen and 
press the S key. Then place the cursor 
anywhere else in the display you're 
formatting and press the D key. A line 
appears between point S and point D. 
Lines drawn with AutoDraw can pan 

1----------------; several blocks of memory, joining 

times the graphic's width. The mallcst 
block you can define is 16 lines long by 
64 characters wide. 

For each line, the program tares 
each unit of width as a single byte of 
memory. For example, if you prepare a 
graphics display 80 characters wide, 
each block oft he graphics is 1,280 bytes 
long: 16 lines long times a width of 80 
characters. 

The width of dot graphics is more 
confusing to determine. The program 
translates each character pace across 
the screen into two or more dots. If you 
want to produce graphics 16 lines high 
by 80 dots wide, pecify a width of 40. 

Thus, a dot graphics display 8!h 
inches wide requires blocks of 8,192 
bytes each. To completely fill an 8 Yz- by 
11-inch piece of paper require 15 such 
blocks: a total of 122K of disk space. 

Using PowerDOT 

When you select the dot editor, the 

points that don't appear simultaneously 
on the screen. 

Because of the TRS-80's low resolu
tion, the drawing on the screen only ap
proximates the fini hed graphics. Diag
onal lines have a taircase appearance. 
The finished printout also has taircase 
diagonals, but the effect is scarcely 
noticeable. 

The program displays only a portion 
of a large graphic on the screen at one 
time. When preparing graphics for the 
dot graphic mode, each screen prints 
2 1/ 8 inches wide and 3/ 4 inches high. 
If you use PowerDOT to draw a letter
head I 1/2 inches high by the width of a 
piece of tationery, only 1/8 of the 
graphic appears on the screen. 

Drawing with PowerDOT is much 
like drawing with an Etch-a-Sketch. 
Straight lines are fairly easy, but curves 
can be infuriating! 

Also, you must have a good idea of 
what you are trying to draw before you 



ZEUS 
Editor Assembler 
ZEUS Features Include ... 

1. Built in hex and decimal calculator. (Throw your Tl away! ) 

2. Partition EDT ASM format source text on load. (Get to a 90K disassem!) 

3. Automatic syntax check on line entry. (Never enter a bad O PCODE !) 

4. Forward and reverse scrolling. (One keystroke to see 'BEFORE'!) 

5. Conditional assembly. (Combine DI SK/ LII , MODI/ MODIII Source Text !) 

6. Include source text from disk file. (Assemble a 90K source fi le!) 

Works with DOSPLUS, NEWDOS/ 80, MUL T IDOS, LDOS & TRSDOS model 1/ 111 Single/ Double Density. 

(Special order TRSDOS 2.7 DO) 

Comes with its own DOS which will operate in single density on the Model I, Ill , & 4. 
(But will READ/ WRITE to most dou ble dens1ty diskettes.) 

* 
0 

0 

0 

Introductory Price 

Only 

Add $3 00 shtpp•ng/ handllng (tore•g n orders Jdd S 15 001 M •crHgan res•· 
dents add ct,~. u les tax COO add $1 50 Mooet I orders spec• ty s tngle 
double or P denstly Person al chec ks rake rwo weeks 10 clear VI SA & 
MasterCard accepted 

Cosmopolitan Electronics Corporation 
5700 PLYMOUTH ROAD 

ANN ARBOR, MICHIGAN 48105 

Technical Line: (313) 668-6660 Toll-Free Orders: 800-392-3785 
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REVIEWS 

begin. Corrections tend to create more 
problems that must be corrected. To 
avoid a situation of diminishing returns, 
keep corrections to a minimum. 

Large drawings that don't fit on a 
single screen present special problems. 
It's difficult to keep the parts aligned. 

The only way you can create large 
drawings with any degree of accuracy is 
to manually draw the design on paper, 
then overlay a grid that approximates 
the screen dimensions in scale. Draw 
each screen according to this layout. 

Printing the finished graphics display 
is a separate process from drawing it. 
You must save the graphics to disk. 
Printing occurs directly from the disk, 
so the maximum drawing size is limited 
only by disk space. 

Printing files with PowerDOT pre
sents several problems. First, the six dif
ferent printing modes produce very dif
ferent results from the same graphics 
file. Also, because of size restrictions, 
you can't print all graphics in all modes. 
For example, a graphics display pre
pared for the Ultra-Res print mode 
might be too large for any other mode. 

To illustrate the six printing modes, I 
made a simple grid that filled one full 

"Co"ections tend to create 
more problems that 
must be co"ected. 
To avoid a situation 

of diminishing returns, 
keep co"ections to 

a minimum.,, 

screen, then printed it in each of the 
modes. 

The two block graphic printer modes 
produce graphics that span an 8V2-inch 
page. The four dot graphic modes pro
duce three different size displays. 

Documentation 

PowerDOT comes with a user's man
ual only 17 pages long. It doesn't make 
any attempt at a tutorial, nor does it 
have any examples on how to use the 
program. 

The manual is a simple description of 
the function of the various keys and op
tions that control drawing, disk opera
tions, and printing. The few attempts 
made at explanation are vague and con-

fusing. Unfortunately, the manual con
tains several typographical errors, mis
spellings, and nonsense statements. 

Powersoft doesn't supply a list of 
printers with which PowerDOT works. 
On p. 3 of the manual, the Epson MX 
series and the C. Itoh Prowriter 8510A 
are specifically mentioned. A statement 
indicates that PowerDOT works on a 
'' . . . variety of printers . . . ' ' but names 
no others. 

I tried PowerDOT only with an Ep
son MX-80. It worked without any 
change in the printer's set-up. 

Given the rudimentary documenta
tion and lack of a tutorial, you might 
expect strong support from Powersoft. 
This is not the case. On p. 2 of the 
manual, a statement of disclaimer clear
ly says that the publisher is not respon
sible. If you buy Power DOT, you must 
see that it works. 

Disclaimers of this type are fairly 
standard in the software business, but 
this manual goes a little beyond the dis
claimer. Page 15 says not to call with 
questions. 

I decided to test this attitude, and 
called Powersoft with a list of ques
tions. They really mean don't call. I was 
politely, but firmly told that my prob

--- - - -----------'-----------------i !ems couldn't be answered by phone. If 

tTE A F L A I J~ 

FA'5TE R THA l l A • ;.=:;;. =· ...... AI3L E T O C Oli V E RT 
" :• •. :=. T O S it tC L E .. ~ 

Figure 1. PowerDOT produces detailed graphics. 

I'd send my questions by mail, accom
panied by a self-addressed stamped 
envelope, an effort would be made to 
answer. 

Conclusions 
You can obtain elaborate results with 

Power DOT. The program comes with 
two complete graphics on the distribu
tion disk. One of these is a full-page 
drawing reproduced here as Fig. 1. 

PowerDOT is not particularly easy to 
use. It lacks any routine to help you 
draw curves and circles. The manner of 
moving the cursor varies with different 
program modes. 

Because the documentation is so 
skimpy, you have to invest in trial-and
error attempts to learn to use the pro
gram efficiently. If you have problems 
with PowerDOT, you're on your own. 
Little, if any, support is forthcoming 
from the program's publishers. 

If, however, you need to use your 
dot-matrix printer to produce graphics, 
PowerDOT is infinitely better than at
tempting to code hundreds or thou
sands of data values for a Basic pro-

L---------------------------------------------------~ gramtoPOKE . • 
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OptionVue-A, Star Value Software, 
12218 Scribe Drive, Austin, TX 
78759, Models I and lll, $189. 

"Option Vue-A is, in many ways, 
not an advanced program. It lets you 
analyze one stock/ option combina
tion at a time. You cannot save work 
in progress, and you cannot easily 
print the results ... 

"For what it does, OptionVue-A 
is useful. ... The ease of use and the 
documentation are good .. . " Info
World, July 18, p. 41. 

MC IO Computer, Tandy/ Radio 
Shack, One Tandy Center, Fon 
Wonh, TX 76102, $ 119.95. 

"The MC- 1 0 seems to be directed 
toward individuals who are entering 
the microcomputer arena for the 
first time. You can use the machine 
to learn elememary programming 
technique and familiarize yourself 
with some of the hardware. But the 
lack of expan ion capability makes 
your education incomplete. Ln the 
event you decide that computing 
isn' t your fone, you will not have in
vested a Large sum of money for the 
experience ." Basic Computing, 
August, p. 93. 

Monty Plays crabble, Ritam Cor
poration, P.O. Box 921, Fairfield, 
lA 52556, Models I and Ill , 32K 
RAM, $34.95. 

"For a relatively mode t price, 
Monty Plays Scrabble is a fascinat 
ing exercise in programming that 
should give itS owners more than 
their money' wonh of fun. Never
thele , I'd till take on an intere t
ing flesh-and-blood opponent over 
Monty any day." Popular Comput
ing, September, p. 182. 

Subroutine Sandwich , Dr. John P . 
Grillo and Dr. J .D. Robertson, John 
Wiley & Sons Inc., New York, NY, 
251 pp., $12.95. 

"The authors have written some 
36 BASIC ubro utines that can be in
corporated easily in to your own pro
grams. . . . Using these routines, it 's 
a simple matter, I've found, to write 
programs for handling the genera
tion of form letter and reminder 
notes. 

" ... While Subroutine Sandwich 
cannot qualify as a full-course pro
gramming dinner, it doe provide 
enough nourishment to keep you go
ing for a long time." Personal Com
puting, August, p. 141. 

The Bread Board ystem, Ebert Per
sonal Computers Inc., 4 122 South 
Parker Road, Aurora, CO 80014, 
Models I, Ill , and 4, 48K RAM, 
$199.95. 

" TBBS is a communications mon
itor for the TRS-80 computer. ... 
With this program, user · can create 
custom communications soft ware ... 
through a creative set of system-con
trol menus and need never write a 
Line of computer code. 

"There are few corporate- and 
home-computer users who could not 
benefit from being the cemer of their 
own computer utility. In TBBS, I have 
seen the programmer's art raised to a 
new plateau of excellence." Info
World, Aug. I, p. 36. 

T he Basic Answer, Logical Systems 
Inc. , P.O. Box 23956, Milwaukee, 
WI 53223, Models I and Ill , $69. 

"TBA is . . . really a translator. It 
tran lates code wriuen in tructured , 
easy-to-read (and debug) BASIC in-

to a Level II or Disk BASIC-runable 
program. 

"New users may feel that TBA is 
somewhat restrictive. That's true, 
but it teaches good programming 
practice and it is not all that hard to 
get used to. If you're thinking about 
learning assembly language pro
gramming, the label concept and 
structured programming techniques 
are an absolute must. " Basic Com
puting, Augu t , p. 89. 

~. Cyber Enterprises, 17517-
K Fabrica Way, P.O. Box 2066, Cer
ritos, CA 90701, Model I and 111 , 
32K RAM, $29.95. 

"Cyberche is intended to help 
you improve your chess playing abil
ity. . .. I did not alway agree with 
the moves of the game or the opinion 
of the person who analyzed them, 
but I often gained a new per pective 
o r tactic that I had completely over
looked. This alone makes the pro
gram well worth the investment." 
lnfoWorld, Aug. I, p . 31. 

Grammatik, Aspen Software Co ., 
P .O. Box 339, Tijeras, NM 87059, 
Models I, II , and Ill , $75. 

" ... G rarnmatik checks your doc
ument for archaic and outdated 
words; capitalization errors; unbal
anced parentheses, quo tes, and 
brackets; and double words (" the 
the") and subtler redundancies (" join 
together''). 

" . . . Grarnmatik may not tum you 
into Norman Mailer overnight, but it 
will rid your business letters of bone
head grammatical errors." Popular 
Ccmputing, September, p. 196. 



CALENDAR 
October 
3-6 lEEE Computer Society, Silver 

Spring, MD. 8th Data Commu
nications Symposium Cape Cod, 
MA. 

5-6 DeNardi Enterprises, Los Altos, 
CA. Compusource '83 Red Li
on Inn, San Jose, CA. 

6-8 Kengore Corp., Franklin Park, 
NJ. NJ Business Computer 
Show Holiday Inn North, NJ 
Turnpike. 

7 Creative Learning Association, 
Charleston, IL. Compucon '83 
Martin Luther King University 
Uruon, Charleston, IL. 

7-9 Great Southern Computer and 
Electronics Show Expo Center, 
Orlando, FL. 

7- 10 Institutes for Human Resources 
Inc., New Smyrna Beach, FL. 
Ttie Electronic Village Expo 
83-84 Tupperware Convention 
Center, Orlando, FL. 

10-12 CEPA Inc., Rockville, MD. Mi
cros in Engineering, Planning, 
and Architecture The Srunt 
Paul, St. Paul, MN. 

10-13 Info Inc., New York , NY . In
fonnation Management Exposi
tion & Conference New York 
Coliseum, NY. 

11 - 12 Morgan Grampian Expositions, 
New York, NY. CADCON '83 
Park Plaza Hotel, Boston, MA. 

15- 16 Kengore Corp., Franklin Park, 
NJ . NJ Microcomputer Show & 
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Fleamarket Meadowlands Hil
ton Hotel, Secaucus, NJ . 

16-18 Texas Association for Educa
tional Data Systems, Austin, 
TX. T AEDS 1983 Convention 
Hilton Hotel, Austin, TX. 

18- 19 Architecture Technology Corp., 
Minneapolis, MN. Conference 
on Local Computer Networks 
Hilton Inn, Minneapolis, MN. 

18- 20 lEEE Computer Society, Silver 
Spring, MD. EdCompCon '83: 
Applying Technology to Educa
tion Red Lion Inn, San Jose, 
CA. 

19- 21 Raging Bear Productions, Corte 
Madera, CA. National Soft
ware Show Trade Show Center, 
San Francisco, CA. 

22 Plymouth State College , Ply
mouth, NH. Conference on 
Computers and Education PSC 
campus. 

23-26 George Washington University 
Medical Center, Washington, 
DC. 7th Annual Symposium on 
Computer Applications in Med
ical Care Convention Center, 
Baltimore, MD. 

24-25 University of Oregon, Eugene, 
OR. Pacific Northwest Com
puter Graphics Conference Eu
gene Conference Center. 

24-26 American Institute of Aeronau
tics and Astronautics, Orlando, 
FL. Computers in Aerospace 
Conference Hartford, cr. 

24-26 Association for Computing Ma
chinery, New York, NY. ACM 
'83 Sheraton Centre, New York, 
NY. 

November 
1-4 American Production & Inven

tory Control Society, Falls 
Church, VA. 26th Annual Inter
national Conference Hilton Ho
tel, New Orleans, LA. 

5-7 San Diego Computer Society, 
San Diego, CA. San Diego 
Computer Fair Scottish Rite 
Center, San Diego, CA. 

7-9 lEEE Computer Society, Silver 
Spring, MD. 24th Annual Sym
posium on Foundations of 
Computer Science Tucson Mar
riott, Tucson , AZ. 

17- 19 Northeast Expositions Inc., 
Chestnut Hill, MA. Northeast 
Computer Show and Software 
Exposition Hynes Auditorium, 
Boston, MA. 

18- 19 Oklahoma State University, 
Stillwater, OK. Microcomputers 
in Education Conference OSU 
campus. 

29- The Interface Group, Needham, 
Dec 2 MA. Comdex/Fall '83 Las Ve

gas, NY. 

December 
12- 14 IEEE Computer Society, Silver 

Spring, MD. Computer Net
working Symposium Sheraton 
Inn, Silver Spring, MD. 

Conrlng Next Month 

If you're wondering about the future 
of data input, the handwriting's on the 
wall in black and white. Bar codes, 
those funny stripes on canned goods 
and 80 Micro's cover, will soon be used 
for everything from taking inventory to 
loading programs. 

The November issue starts with a bar 
code tutorial, and goes on to Model 
1111114 programs that convert keyboard 
input into UPC, Codabar, 2 of 5, or 3 
of 9 codes on an Epson printer. For 
desktop owners who want to keep pace 
with the Model 100, there'll be a look at 
bar code readers that use the RS-232 in
terface, and a project to build one from 

the cassette port. 
Besides bar codes, there's a screen 

dump routine that handles graphics as 
well as text- all 256 characters in the 
Model Ill 's repertoire- and a ftles and 
directory sorting program. You can ex
pect a look at the Model I tape edi
tor/ assembler, too. 

Finally, hardware hackers will feel 
more secure about their homes (with a 
morutoring and security interface) and 
about their Model Ills, which show no 
signs of life if the screen's clear and the 
disks aren't spinning. After building an 
LED pilot light, you' ll never agrun leave 
the machine on all night by mistake. • 



TIMES 
FASTER THAN 

dBASE II™ 
If you bought your compu ter to save ti me. then you 
need SUPER, the most power fu l database system you 
can use. Power is a combination of speed, ease of use 
and versatility. SUPER has them al l. 

FAST - To demonst rate SUPER's speed, ISA retai ned a 
professional dBASE prog rammer to benchmark SUPER 
vs. the acknowledged leader. A simple maili ng l ist 
application was chosen to minimize dBASE 
programming cost. The results 

Task SU PER Time dBASE II Ti me 
Set up/ Program 5:20 min . 12:18:00 h rs 
Input 100 records 50:29 min . 1:27 50 hrs. 
Sort & Print Labels 6:41 min. 4:18 min. 

Totals 1:02 :30 hrs. 13:50 08 hrs. 

Notice that SUPER was faster at every task where your 
time is involved - and saving your t ime is p robably the 
whole reason you bought a computer. 

EASY TO USE - SUPER won because o f its ease of 
use. Since it is menu-driven , office person nel can easi ly 
learn to use SU PER to set up their own app lications, 
speeding and simpli fying dozens of tasks without the 
need of programmer support. 

VERSATILE - SUPER, unlike other busi ness 
programs, doesn't dictate how to run your business. 
With SUPER the computer does what you want, when 
you wan t, the way you want it. SUPER may be the only 
business program you'll ever need. It can handle 
customer files, payables, receivables, depreciat ion , 
appointments, cost account ing , time charges, 
commissions, inven tory, manufactu ri ng control , and 
even matrix accounting systems! 

SUPER PERFORMANCE AT A SUPER PRICE
That SUPER beats the $700 dBASE program may 
surprise you , but in terms of price vs. performance 
SUPER has no competitors. Among its featu res are: 
production input, data compression , multiple data bases 
on l ine, transaction post ing , fi le reformating , sto red 
arithmetic files, f lexible report formats, h ierarchical sort 
and mul ti- disk f iles fo r up to 131, 068 reco rds. It can 
select by ranges, sub-strings, and f ield comparisons. It 
in terfaces to word processors such as Wo rdStar'" , 
SuperSCRIPTSIT'", Model 11/ 16 SCRIPTSIT'", and 
NEWSCRIPT'". In fact SUPER has so many featu res that 

it takes a six-page product description to cover them all. 
Wr ite or call and we'l l send you one. 

SUPER is avai lable for T RS-80'" Models I & Il l under 
N EWDOS'", LDOS'", and DOSPLUS; fo r T RS- 80 Models 
II , Ill and 16 under T RSDOS'" ; and CP/ M'" systems. 

NOW $ 199* 
Manual (Price applicable to purchase) 

Now available for IBM-PC 
Manual (Price applicable to purchase) 

Now available for IBM-PC 

$ 25.00 

·$15.00 Formatting charge for non-standard CPM disk format 

OTHER SOFTWARE 
• Manage Mint' ": A PERT / CPM project 

management system compatible wi th SUPER. It 
includes schedul ing, resou rce and financial 
management modules. 

• Sales Plann ing and Data Extraction System: 
Improves hit rates wh ile cutting costs. 

• Small, economical program packages fo r 
accounting , busi ness and office applicat ions as 
wel l as util ities. 

Write for Catalogue 

Institute For Scient ific Analysis, Inc. 
~35 1 

SOFTWARE FOR HARD USE TM 

Dept. M-3 Institute for Scienti fic Analysis, Inc. 
P.O. Box 7186 Wilmington, DE 19803 (215) 358-3735 

• ORDERS ONLY (800) 441 ·7680 EXT. 500 

Trade mark o wners d BASEI I Ashton-Tate SCRIPTSIT. SuperSCRIPTSIT. TRSDOS. 
and TRS- 80 Tandy Corp NEWDOS/ 80 Apparat . Inc WordStar - M1croPro Inti Corp 
NEWSCRIPT PROSOFT LDOS - Loglcal Systems Inc CP/ M D1g1tal Research 



SCIENCE ( ~ ) 
------------------------------------------------------- LOAD80 

Ephemeris for Comets and 
Minor Planets 

Many amateur astronomers have the 
equipment to track comets and minor 
planets after they have passed beyond 
the range of the positions published in 
astronomy magazines. Computing po
sitions to create ephemerides is what 
this program is all about. 

Some asteroids and comets follow el
liptically shaped orbits, and are called 
periodic because they return to the same 
point in their orbit after an elapsed peri
od of time. The orbits of these periodic 
comets and minor planets may be al
tered by gravitational attraction of the 
major planets. When such perturbation 
occurs, the periodic body is not at the 
position predicted by the last known or
bital parameters. To recover or find ob
jects that have had their orbits per
turbed , amateur astronomers need 
some method of defining an area of the 
sky in which to search. The program 
provides one method . 

Orbital motions are described by a set 
of differential equations relating two of 
Newton's physical laws-the Law of 

PLANE OF 
ECLIPTIC 

T 

by James H. Fox 

Compute the projected 
positions of comets 

and minor planets using 
these orbit parameters. 

Gravitation and the Law of Motion. 
Solution of these equations requires six 
constants of integration, known as the 
elements of the orbit. 

Orbital Elements 
The elements can come in many 

forms, but the most common are the os
culating elements. The eccentricity, e, 
and the semi-major axis, a, determine 
the shape and size of the orbit. The in
clination (i), argument of the perihelion 
(w), and longitude of the ascending 
node (0) determine the spatial orienta
tion of the o rbit. The sixth element, 
perihelion date (T), fixes the object 's 

Figure I . RelatioltShip of orbital elements. 
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position in the orbit. Figure I shows the 
relationship of the elements. 

Certain other elements may also be 
given. The perihelion distance (q), 
rather than the semi-major axis (which 
is infinite), is used for parabolic orbits. 
A time (T 0 ), and the corresponding 
mean anomaly (M J may be given in
stead of the perihelion date. T he period 
(P) and the mean daily motion (n ") may 
also be given. 

Conk Sections 

The solutions to the differential 
equations of motion are equations of 
conic sections. Just which conic section 
a particular orbit fo llows is determined 
by its eccentricity, e: 

circle e= O 
eUipse O < e < l 
parabola e = l 
hyperbola e > I 

Hyperbolic orbits are very rare be
cause of the high energies required to 
achieve them. I won' t consider such or
bits here. Since circular orbits are mere
ly a special case of elliptical orbits and 
since they seldom occur in nature, I 
won't d iscuss them separately. 

The Key Box 

Models I and m 
32KRAM 
Disk Basic 
Printer 
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WITHlBRPr TM 

THE PROFESSIONAL INCOME TAX SYSTEM. 
TAXPRO DOES MORE. 
Five years of successful use 
and system Improvement 
has pushed TAXPRO far 
beyond Form 1040 and 1ts 

supplemental schedules. This versatile system 
also totals W -2s. computes FICA overpayment, 
calculates tax alternatives ... even prepares 
client billing. 

TAXPRO IS INTELLIGENT. It analyzes 
the client's tax p1cture, suggests the best 
route to go. Oeterm1nes eligibility for spec1al 
forms such as m1nimum I 
maximum tax, income 
averaging, to name a few. 

TAXPRO IS EASY. 
Because it follows the tax 
forms line by hne. Taxes 
are automatically figured, 
entered everywhere they 
apply. Change any entry, 
and all relevant data is 
automatically revised. 
Produces a printout that 
exactly fits 1040 and 

IRS-approved schedule forms. 
TAXPRO IS GUARANTEED. We stand 
beh1nd TAXPRO completely. Full, no-charge 
support through the tax season. Inexpensive, 
yearly system updates. Over 5 million 
returns prepared with no reported errors. 

TAXPRO BUILDS PROFITS. The door IS 
open to h1gher profits than you have ever 
enjoyed. Double. triple, or quadruple your 
output; pay for TAXPRO and the computer 
1n one tax season. 

If you do income tax retums, you need 
TAXPRO, the truly 
professional, computerized 
income tax preparation 
system. 

Look 1nto 1t today. 
Contract Services 
Assoc1ates. 
706 South Euclid. 
Anaheim, 
California 92802, 
(714) 635-4055. 

45-PAGE DESCRIPTIVE 
SYSTEM MANUAL: $7.50 

(§d CONTRACT SERVICES ASSOCIATES .-68 

Improving the bottom line. 



EllipticaJ Orbits 

An ellipse is the most common shape 
for an orbit to assume. Double stars, 
planets, most comets, and other bodies 
in stable orbits travel in ellipses. 

Kepler developed the equations for 
elliptical orbits. To do so, he used an 
auxiliary circle, circumscribed around 
the ellipse, and having a radius equal to 
the ellipse's semi-major axis. (Refer to 
Fig. 2). He then defmed three angles. 
The true anomaly (v) is the true polar 

AUXILLARY CIRCLE 

Figure 2. Auxiliary circle. 

angle of the orbiting object as seen from 
the focus of the ellipse and measured 
from the perihelion. The eccentric 
anomaly (E) is the angle, measured 
from the perihelion of the object, as 
projected onto the auxiliary circle and 
as seen from the center of that circle. 
The mean anomaly (M) is the angle, 
measured from the perihelion, which 
the object would have if it moved along 
the auxiliary circle with uniform mo
tion. Note that for a circular orbit (e = 
0), a is the constant radius of the orbit 
and the mean, eccentric, and true anom
alies coincide. 

You can fmd the mean anomaly (M) 
at any time (t) by: 

(I) 
360 

M = p(t - T) degrees 

2~ . 
= p (t - n radtans 

P is the orbital period and T is the time 
of perihelion passage. 

Kepler's Equation relates the mean 
anomaly to the eccentric anomaly {E) by: 

(2) E = M + e • sin E 

All angles are in degrees and e 0 = 
57.29578 e. Since Kepler's Equation is 
t"ranscendental, you cannot solve it ex
plicitly. Instead, fmd an approximate 

solution by iteration. One of the easiest 
iteration schemes to apply is: 

(3) Ei + I = M + e • sin Ei + .. . letting E I = M 

Continue the iteration until succes
sive approximations agree within the 
desired error limits. The approximation 
equation may be truncated to include 
only the first two terms if e is small 
enough. If you fail to include higher or
der terms, you'll only slow the rate of 
convergence. 

As the eccentricity approaches one, 
the elliptical orbit gets more elongated 
and the rate of convergence of the itera
tion scheme specified by equation 3 
slows significantly. An alternate meth
od for nearly parabolic orbits is incor
porated in the program below if the ec
centricity is greater than 0.75. The meth
od is not detailed here, but you can fmd 
further information in A.D. Dubyago's 
The Determination of Orbits. 

HAn ellipse is the most 
common shape for an orbit 

to assume. Double stars, 
planets, and other bodies 

travel in ellipses." 

Once you've determined the eccentric 
anomaly, find the true anomaly by: 

(4) tan 0.5v = ---±.!.tan 0.5 E 
1- e 

Note that the two anomalies, E and 
v, lie in the same quadrant , so the 
inverse tangent can be determined 
uniquely. 

Computing Ephemerides 

Given the orbital elements: 

T .-date of perihelion passage 
i- orbit inclination to the ecliptic 
w--argument of the perihelion 
0-longitude of the ascending node 
a- semi·major axis (in AU) for eUipLical orbits 
q-perihelion distance (in AU) for parabolic 

orbits 
e-eccentricity 
M .-mean anomaly at time T. if T . is some 

date other than the date of perihelion 
passage (M.=O at perihelion) 

Compute the auxiliary quantities: 

(5) 
a, = sin 0 sin W (3 , = COS [} sin W "Yo = sin i sin W 

a, = sin n cos w (3, = cos n cos w "Yl = sin i cos w 

Compute the Gaussian Constants for 
the orbit. Note that the values are de
pendent only on i, w, Q, and £ (inclina
tion of the ecliptic to the Earth's equa
torial plane, ~:=23° 26' 44.8" in 1950) 
and need be computed only once for a 
given orbit. 

(6) Px = /3,- a, cos i 

P y = (13, +a, cos i) cos E- "Y• sin E 

Pz = (t3, +a, cos i) sin E+-y, cos E 

Qx = - 13, - a , cos i 

Qy = ( - (3, +a, cos i) cos E - -y, sin E 

Qz = ( - IJ,+a,cosi)sint+ -y, coSt 

If the orbit is elliptical (0 < e < 1), 
continue with equation 7. If the orbit is 
parabolic (e = 1), skip to equation 11. 

Ephemeris for Elliptic Orbit 

For each date and time of the de
sired ephemeris, calculate the mean 
anomaly, M. 
(7) M = M o + n • (t -To) T = date of 

ephemeris 
n ·= mean daily motion (degrees per day) 

0.9856076686 
a312 

= _lliL 
P (days) 

By carrying out this and succeeding 
calculations using fictitious values for 
M o• the resulting ephemeris shows the 
projected shape of the orbit in the sky 
instead of a single point. This projected 
shape gives the observer an estimate of 
the necessary search area if he is trying 
to recover a lost periodic object. Such 
an ephemeris is called a search 
ephemeris. 

For each calculated value of M, com
pute the eccentric anomaly, E, from 
Kepler's Equation using equation 3 un
til the relative error is less than 0.01 per
cent. The relative error can be calcu
lated by: 

Once computation of E has converged 
to the desired accuracy, compute the 
solar rectangular coordinates for each 
value of E computed. 

(9) x = a P x (cos E - e)+ a I - e' Qx sin E 

y = a P y (cos E - e)+ a I - e' QY sin E 

z = a Pz (cos E - e) + a 1- e ' Qz sinE 

(1 0) r = (x' +y'+z')112 

distance from the sun (AU) 

Skip to equation 16 to compute right 
ascension and declination from the 
solar rectangular coordinates. 
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Program Listing. Orbit Computation/BAS. 

8 CLEAR1888:GOT0388 'COPYRIGHT 1982 BY J.H. FOX, AFTON MN 
1 PRINT@975,"(HIT ANY KEY TO CONTINUE)"; 
2 Q$= INKEY$:IFQ$~""THEN2ELSERETURN 
4 IF(PEEK(14312)AND248) <> 48THENPRINTTAB (18)"*** PRINTER NOT READ 
Y ***":Q\•8:RETURNELSEQ\•-1:RETURN 
6 POKE16414,141:POKE16415,5:RETURN 'DCB=PRINTER 
7 POKE16414,88:POKE16415,4:RETURN 'DCB=VIDEO 
13 PRINT@64*(Q-1) ,; :RETURN 
14 PRINT@64*(Q-1) ,CHR$(31 ) :GOSUB13:RETURN 'ERASE LINE Q TO 
END 
300 DEFFNMD(I,J)=I-INT ( I / J) *J ' I MOD J 
3 02 DEFFNFR (X)=X-FIX(X) 'FRACTION PART OF X 
303 DEFFNRD(X)=X*PI/ 180 ' DEGREES => RADIANS 
30 4 DEFFNDG(X) =X *180/ PI 'RADIANS= > DEGREES 
306 DEFFNMN(X)=FIX(FNFR(X)*60) 'MIN PART OF DD . DDDD 
307 DEFFNSC(X)=FNFR(FNFR(X)*60)*60 'SEC PART OF DD.DDDD 
308 DEFFNAT(X,Y)=ATN(Y/ X)-PI*(X <0)+2*PI*(X >0)* (Y<0 ) 'ARCTAN(Y 
/ X) IN PROPER QUADRANT 
309 DEFFNAS(X) • ATN(X/ SQR(1-X*X)) 'ARCSIN(X) 
312 DEFFNR(X,Y,Z )=SQR(X*X+Y*Y+Z*Z) 'RADIUS VECTOR 
315 GOT01000 
500 ' PARABOLIC ORBIT EP = 1 
510 M=MJ+ (T(I)-T0 ) / A[1. 5:C=.0364912*M: CS•SQR(C*C/ 4+1) :C1=C/ 2- CS: 
C2=C/ 2+CS:J1=SGN(C1 ) :C1 =ABS(C1) :J2=SGN(C2) :C2 =ABS(C2) 
520 S=J1 *C1 [(1/ 3)+J2*C2[ (1/ 3) 
530 PA=A*(1-S*S) :QA•2*A*S:RETURN 
600 ' ELLIPTICAL ORBIT 0 <= EP <= 0.75 
610 N0=.985608/ A[ l. 5:N0=FNRD(N0 ): 
620 M=M0+MJ+N0*(T(I)-T0 ) :E1=M 
630 E=M+EP*SIN(E1 ) :IFABS(1-E/E1) <.0001THEN6 40ELSEE1=E:GOT0630 
640 PA=A*(COS(E)-EP) :QA=A*SQR( 1-EP*EP) *SIN ( E) :RETURN 
700 ' NEARLY PARABOLIC ORBIT . 75 < EP < 1 
710 E~(1-EP)/( 1+EP) :F=1-( .399375-.108601*E) *E 
720 D=1-( . 0284851- ( . 0186341-.001917*E)*E)*E 
730 C=F*SQR((1+EP) / 2) / A[1.5: B=EP*D:M•C*(T (I) - T0)+MJ 
748 T1= . 0364912*M:T3=SQR(T1*T1/ 4+1) :X0 • T1/ 2-T3:J1=SGN(X0) :X0=ABS 
(X0) 

750 T2=J1*X0[(1/ 3)+ ( T1/ 2+T3) [(1/ 3) :N•B*T2*T2:S=1+. 431919*N 
760 P=N+E:IFP<.2 2THENH•1 
77 0 IFP>=.22THENH=1-3E-6*(P-.21) 
780 T3=T2*S*H:T4• T3*T3 *E+1 
790 PA=A*(1-T3*T3) / T4:QA=2*A*T3/ T4 :RETURN 
1000 DEFINTI-K:PI=3 . 14159:CLS 
1050 PRINTCHR$(23) :PRINT:PRINT:PRINT:PRINT" SEARCH EPHEMERIDES 
":PRINT:PRINT:PRINT:PRINT" BY J . H. FOX":FORI=1T02000:NEXT : CLS 
1150 CLS:INPUT"ENTER NAME OF OBJECT •.••• ";A$ 
1160 PRINT@128,"ENTER ELEMENTS:" 
117 0 INPUT" INCLINATION ••••••••••••.•. •; U: U=FNRD ( U) 
1180 INPUT " ARGUMENT OF PERIHELION •••• "; V:V=FNRD(V) 
1190 INPUT" LONG . OF ASCENDING NODE .• • ";W :W=FNRD(W) 
1200 INPUT" REFERENCE DATE (JD) ••...•• ";T0 
1210 INPUT" ECCENTRICITY • ••.•.•....••• " ;EP 
1220 IF(EP<00REP>1)THENPRINT" 
ORBIT NOT DEFINED FOR NEGATIVE ECCENTRICITY. 
EPHEMERIS NOT AVAILABLE FOR HYPERBOLIC ORBIT. " :STOP 
1230 JP=3 'NEAR.LY PARABOLIC 
1240 IFEP=1THENJP=1 'PARABOLIC 
1250 IFEP= <.75THENJP• 2 'ELLIPTIC 
1260 ONJPGOT01270,1300,1270 
1270 PRINT" *** PARABOLIC OR NEAR PARABOLIC ORBIT ***" 
1280 INPUT" PERIHELION DISTANCE •••.•.• ";A: GOT01330 
1 3 00 PRINT" *** ELLIPTICAL ORBIT ***" 
1310 INPUT" SEMI-MAJOR AXIS •.•.•••••• ";A 
13 20 PRINT" MEAN ANOMALY IN DEGREES AT REFERENCE" 
1321 INPUT" DATE (=0 AT PERI HELION) " ;M0:M0=FNRD(M0) 
1330 CLS:K=1 'ENTER SOLAR COORDINATES 
1340 PRINT"FOR EACH DATE OF DESIRED EPHEMERIS, ENTER A 8 CHARACT 
ER STRING 
FOR THE DATE (EG, 10/ 1 5/ 82), THE JULIAN DATE AND THE (EPOCH 
1950) X,Y,Z COORDINATES OF THE SUN FOR THAT DATE (AVAIL . FROM" 
1341 PRI NT "ASTRONOMICAL ALMANAC, SECTION 'C') . A MAXIMUM OF 10 
DATES ARE 
ALLOWED. IF FEWER THAN 10 DATES ARE REQUIRED, ENTER 'DONE' 
PLUS 4 ZEROS (SEPARATED BY COMMAS) AFTER THE LAST DATE - EG, 
? DONE,0,0 ,0,0":PRINT 
1350 INPUTD$(K) ,T (K) ,X(K) ,Y(K) ,Z(K) 
1360 IFLEFT$(D$(K) ,4)•"DONE"THENK=K-1:GOT01400 
1370 IFK=10THEN1400ELSEK=K+1:GOT01350 
1400 CLS:PRINT@138,"SELECT YOUR CHOICE BY NUMBER:" 
1401 PRINT@266," <1 > SINGLE POSITION EPHEMERIS" 
1402 PRINT@394," <2 > ORBIT PROJECTION EPHEMERIS" 
1410 GOSUB2 : JC=VAL(Q$) :IFJC <10RJC >2THEN1410 
1420 CLS : PRINT@458,"0UTPUT TO SCREEN <S > OR PRINTER <P >" 
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I utmg rontlllutd 

Epbemem for Parabolic Orbit 
For a parabolic orbit, no value is 

given for a (which is infmite) ore (which 
is always I for a parabola). Instead, the 
perihelion distance (q) is used to com
pute the mean anomaly (M) for each 
date (t) of desired ephemeris. 

(II) 

For each calculated value of M, com
pute CT. (Note: CT = tan 0.511, where 11 is 
the true anomaly. However, the value 
of 11 itself is never required in further 
calculations, so a is computed here, 
instead.) 

(12) 
y + 0 = k M k =Gaussian constant 
3 2 = 0.017202D9895 

This equation may be solved for CT by it
eration or by the following special form 
of the cubic equation for the real root a: 

(13) vc c' 112 o = -- (- +1) + 
2 4 

C= 3 k M 
2 

Once the values of o have been deter
mined, compute the solar rectangular 
coordinates for each value of CT. 

(14) x = q Px (I - o') + 2 q Qxo 
y = qPy (l - o') + 2qQya 
z = qPz (l - o') + 2qQzo 

(15) r = (x' + y' + z')112 

distance from the sun (AU) 

This is the same as equation 10. 

Detennine Equatorial Coordinates 
From the solar rectangular coor

dinates, compute the geocentric rec
tangular coordinates: 

(16) ~ = x + X 

1J = y+ Y 
l = z + Z 

( 17) a = (e + ll'+ r•>l/2 
distance from the Eanh (AU) 

X, Y, and Z are the geocentric rec
tangular coordinates of the sun and are 



VIDEO INSTRUCTION TAPES! 

STEP BY STEP INSTRUCTIONS 
PICTURES ARE WORTH 

THOUSANDS OF WORDS AND SAVE 
HOURS OF FRUSTRATION 

Use your VCR side by side with your computer 
to learn disk operat ing systems, how to program, 
and how to use programs. Your VCR along w ith your 
computer serve as your personal tutor. Pause your 
VCR to review and learn at your own pace. 

VHS or BETA FORMAT 
SPECIAL SALE WHILE SUPPLY LAST 

Verbatim Datalife Diskettes 
5 Year Warranty sv .. In 

Double Density Diskettes In 

Plastic Storage Box 

ONLY$25.00 BOX OF TEN 

MASTERCARD - VISA and C.O.D. Orders accepted 
add $3.00 per orderfor shipping and handling. Telephone 
orders taken 9:00 a.m. - 6:00 p.m. Centra l Time. 

Specify either VHS or BETA Tape Format 

C.O.D. Orders add $3.00 

DEALER INQUIRIES WELCOME 

TO ORDER PHON E 
OR WRITE 

CAT# 

DOS·1 
DOS-6 
DOS·3 
DOS·2 
DOS·5 
DOS·4 
EW· 1 
WP-1 
WP·2 
WP-3 
DB·1 
DIQ-3 
DI0 -4 

THE OLD HARD WAY 

THE EW EASY WAY 
TAPES NOW AVAILABLE 

TOPIC 

TRSDOS 1.3 MOD 3 
TRSDOS 6.0 MOD 4 
NEWDOS 80 2.0 
DOSPLUS 3.5 
LDOS 
MULTIDOS 
VISICALC 
LAZY WRITER 
SU PERSCRI PSIT 
SCRIPSIT 
PROFILE Ill PLUS 
TRSDOS 1.3 DISK 1/0 
TRSDOS 6.0 DISK 1/0 

APPROX RUN TIM E 

1 HR 30 MIN 
1 HR 45 MIN 
1 HR 45 MIN 
1 HR 45 MIN 
1 HR 45 MIN 
1 HR 45 MIN 
1 HR 30 MIN 
1 HR 45 MIN 
1 HR 45 MIN 
1 HR 30 MIN 
1 HR 45 MIN 
1 HR 45 MIN 
1 HR 45 MIN 

The DI0-3 and DI0·4 Video Tapes include disk 
basic commands with examples. Also teaches both 
random and sequent ial disk read and write. 

TAPE ABOVE ONLY $39 • 95 EACH 

CAT # 
BP·1 
BP·2 
BP·3 
BP·4 
DI0·1 
DI0-2 

TOPIC APPROX RUN TIME 
LEARNING MODEL 3 BASIC 3 HR 
LEARNING MODEL I BASIC 3 HR 
LEARNING C-64 BASIC 2 HR 
LEARNING VIC·20 BASIC 2 HR 
COMMODORE 64 DISK 1/0 1 HR 45 MIN 
VIC 20 DISK 1/0 1 HR 45 MIN 

TAPES ABOVE ONLY $49 • 95 EACH 

LYNN COMPUTER SERVICE • 6831 West 157th Street Tin ley Park, Ill inois 60477 
(312) 429-1915 ~ ••5 

111SICALC IS A TRADEMARK OF PERSONEL SOnwARE INC LAZV WRITER IS A TRADE MARK OF ALPHA BIT COMMUN ICATION SCRIPSIT. SUPERSCRI PSIT. PROFILE Il l PLUS AND TRSDOS 
ARE TRADEMARKS OF TANDY CORP LDOS ISA TRADEMARK OF LOGICAL SYSTEM S I NC N£WDOS80 IS" TRADEMARK OF APPARAT INC DOS PLUS ISA TRADEMARK OF M ICRO SYSTEMS 
SOnwARE INC MULTIDOS IS A TR ... OEMARK OF COSMOPOLITAN INC VIC 20 "NO COMMODORE 8~ ARE TRADEM ARKS OF COMMODORE BUSIN ESS MACHIN ES INC 
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I I.Jtmg l Ontmut"d 

1439 JS=-1:GOSUB2:IFQ$="S"THEN1599 
1449 IFQ$> <" P"THEN1439 
1459 JS=9:GOSUB4 
1469 IFQ\THEN15 90 
1470 FORI=1T01000:NEXT:GOT01420 
1599 CLS:PRINT@458,"COMPUTING GAUSIAN CONSTANTS" 
1510 A1=SIN(W)*SIN(V) :B1~COS(W) *SIN(V) :C1 =SIN(U)*SIN(V) 
1520 A2=SIN(W)*COS(V) :B2=COS(W)*COS(V) :C2=SIN(U ) *COS(V) 
1539 D1=A2+B1*COS(U) :D2=-A1+B2*COS(U) 
1540 PX=B2-A1*COS(U) :PY=D1*.917437-C1*.397881:PZ=D1*.397881+C1* . 
917437 
1559 QX=-B1- A2*COS(U) :QY=D2 *.91743 7- C2*.397881:QZ=D2*.397 881+C2 * 
.917437 
1569 IFNOTJSTHENCLS:PRINT@458,"COMPUTING EPHEMERIDES " :GOSUB6 
1579 IFJSTHENCLS 
1609 PRINTTAB(20)"EPHEMERIS FOR ";A$ 
1610 PRINTTAB(6)" DATE RT ASC DECLINATION R(EARTH) 
R(SUN ) " 
1611 PRINTTAB (18) " HR MIN DEG MIN (AU) ( AU)" 
1620 B$=" % % tt tt.t ttl tt.t ll.lllt 11. ..... 
1621 C$= " It U. I tit lt. I" 
1799 FORI=1TOK:IFJC=1THENJL=0:JU=0ELSEJL=-2:JU=2 
1710 PRINT" " 
1720 FORJ=JLTOJU:MJ=J*.9872665:0NJPGOSUB590,690,700 
1730 X=PA* PX+QA*QX : Y=PA*PY+QA*QY:Z=PA*PZ+QA*QZ :R=FNR(X, Y, Z) 
1740 XI=X+X(I) :ETA=Y+Y ( I) :ZETA=Z+Z(I) :D=FNR(XI,ETA,ZETA) 
1750 DC=FNAS(ZETA/D) :DC=FNDG (DC ) : RA=FNAT(XI,ETA) :RA=FNDG ( RA) / 15 
1769 ID=SGN(DC) :DC=ABS (DC) :DG=ID*FIX(DC) :DM=FNMN(DC) +FNSC(DC)/60 

1770 HR=FIX(RA ) :MN=FNMN(RA)+FNSC(RA) / 60 
1780 IFJ=0THENPRINTUSINGBS;D$(I) ,HR,MN , DG,DM,D,R 

ELSEPRINTUS INGC$;HR,MN , DG,DM 
1790 NEXTJ 
1809 IF (JSANDJC=2ANDFNMD(I ,2)=0)THENGOSUB1: Q= 4 :GOSUB1 4 
181 9 NEXTI:GOSU B7 : GOSUB1 : CLS : STOP 

Model 11/12/16 Conversion 
DELETE THE FOLLOWING LINES: 

6-14 , 1460-1470 

EDIT THE FOLLOWING LINES : 

1 IFJS=0THENRETURNELSEPRINT:PRINTTAB(25)"(HIT ANY KEY TO CONTINU 
E) • 
2 Q$=INKEY$:IFQ$=""THEN2ELS EPRINTCHR$(11 ) ; :PRINTCHR$( 23) :RETURN 
4 SYSTEM"DUAL ON":RETURN 
510 M=MJ+(T(I) - T0) / AR1.5:C=.036491 2*M:CS=SQR(C*C/4+1 ) :C1 =C/ 2-CS: 
C2=C/ 2+CS:J1=SGN(C1) :C1=ABS(C1) :J2=SGN(C2) :C2=ABS (C2) 
520 S=J1* C1A( 1/ 3)+J2*C2R(1/ 3) 
610 N0=.985608/ AA1.5:N0=FNRD(N0): 
730 C=F*SQR((1+EP) / 2) / AR1.5:B=EP*D:M=C*(T(I)-T0)+MJ 
750 T2=J1*X0R (1/3 )+(T1/2+T3 )R(1/3) :N=B*T2*T2:S=1+.431919*N 
1050 PRINTCHR$(31) :PRINT:PRINT:PRINT:PRINT" SEARCH EPHEM 
ERIDES":PRINT:PRINT:PRINT:PRINT" BY J .H. FOX":FORI=1T 
020 00:NEXT:PRINT CHR$(30) 
1160 PRINT:PRINT"ENTER ELEMENTS:" 
1220 IF(EP <00REP >1 )THEN PRINT:PRINT"ORBIT NOT DEFINED FOR NEGATIV 
E ECCENTRICITY." :PRINT" EPHEMERIS NOT AVAILABLE FOR HYPERBOLIC OR 
BIT.":STOP 
1340 PRINT"FOR EACH DATE OF DESIRED EPHEMERI S , ENTER AN 8 CHARAC 
TER STRING FOR THE ":PRI NT"DATE (EG , 1 0/ 15/ 82), THE JULIAN DATE A 
NO THE (EPOCH 1950) X,Y ,Z":PRINT " COORDINATES OF THE SUN FOR THAT 

DATE (AVAIL . FROM ASTRONOMICAL ALMANAC," 
1341 PRINT" SECTION ' C '). A MAXIMUM OF 10 DATES ARE ALLOWED . IF 
FEWER THAN 10 DATES":PRINT"ARE REQUIRED, ENTER ' DONE' PLUS 4 ZER 
OS (SEPARATED BY COMMAS) AFTER THE LAST":PRINT"DATE - EG, ? DONE 
,0,0,0,0":PRINT 
1400 CLS:PRINT@180,"SELECT YOUR CHOICE BY NUMBER:" 
1 401 PRINT@3 40 ," <1 > SINGLE POSITION EPHEMERIS" 
1402 PRINT@500," <2> ORBIT PROJECTION EPHEMEE!S" 
1420 CLS:PRINT@ 420,"0UTPUT TO SCREEN <S > OR PRINTER <P>" 
1500 CLS :PRINT@420, " COMPUTING GAUSIAN CONSTANTS " 
1560 IFNOTJSTHENCLS:PRINT@420,"COMPUTING EPHEMERIDES" 
1620 B$=" \ \ tt tl.t ttl tt.t ll.tltt lt. ..... 
1780 IFJ=0THENPRINTUSINGB$;D$(I) ,HR,MN,DG,DM,D,R ELSEPRINTUSINGC 
$ ; HR,MN,DG,DM 
1800 IF( JSANDJC=2ANDFNMD ( I,2)=0 )TH ENGOSUB1:Q=4 

96 • 80 Micro, October 1983 

tabulated in the Astronomical Almanac 
for each day of the year. The Astro
nomical Almanac is available from the 
U.S. Government Printing Office. Each 
date of the desired ephemeris requires 
one set of rectangular coordinates. 

For each set of rectangular coor
dinates, compute right ascension (a) 
and declination (o) from: 

(18) o = sin - 1 (I I~) degrees 
(19) a = tan - 1 ('1/~) degrees 

Remember, a must be converted to 
hours by a (hours) = a (degrees)/ 15. 

The inverse tangent on all computers 
returns a value between - 90 o and 
+ 90°. If~ is negative, add 180° to the 
calculated value of tan - I; if ~ is positive 
but 71 is negative, add 360° to the cal
culated value. For other combinations, 

l(Although the program is 
written in single-precision 

arithmetic, you can convert 
it to double-precision if 

you want more accuracy." 

the calculated value is correct. This cor
rection is performed in the program by 
a function subroutine at line 308. 

The Program 
The program runs under Disk Basic 

on a TRS-80 Model l computer. It 
should work as well on the Model Ill , 
but I have not tried it on that model. 
Although the program is written in 
single-precision arithmetic, it could be 
converted to double-precision if more 
accuracy is desired. 

Subroutines occupy the initial pro
gram Lines. This minimizes the time re
quired for the interpreter to search for 
subroutine line numbers. Program 
comments describe most of the subrou
tines' functions. Lines 500-700 com
pute the mean anomaly for parabolic, 
elliptical, or nearly parabolic orbits. 

Lines 1150-1330 prompt the user for 
the orbital elements, checking along the 
way for the orbit shape based on the ec
centricity. The reference date (line 1200) 
and the ephemeris dates (line 1350) are 



LAST NIGHT, 39 MUSICIANS HAD A 
COMPUSERVE CONFERENCE, SO DID 31 M.D.S, 
49 SPORTS FANS AND 640 APPLE POLISHERS, 

AND NO ONE HAD TO LEAVE HOME. 
The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 

Every night on the CompuServe 
Information Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical technology to what's 
nouvelle in continental cuisine. 

And every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 

.-SH liS I ol AdverltSHS Oft Page 323 

And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 
"talk" informally on our CB simulator. 
and communicate via CompuServe's 
electronic mail. 

But best of all, in most cases, 
CompuServe subscribers get all of 
these state of the art communications 
options, plus a world of on-line 
information and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part of this flexible 
communications network, all you 

need is a computer, a modem and 
CompuServe. CompuServe connects 
with almost any personal computer; 
terminal, or communicating word 
processor. 

To receive an illustrated 
guide to CompuServe and learn how 
you can subscribe, con tact or call: 

ContpuServe 
G<>n "• •' rfT'tl • S.vr- P(' Box?021? 

.,') Ar qt "'(A>n1r1 flMl b ,SOH 4'1720 

Soo-848-8199 
''>0h 1 F 4 457 ? .-235 

A~ HM'l Block C<lmp 'lof 
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entered as Julian dates. This date is the 
number of elapsed days since January 
1, 4713 B.C., and makes direct arith
metic operations on dates easy. Fortu
nately, the Julian date for any day of 
the year can be found in the Astro
nomical Almanac along with the solar 
X, Y, Z coordinates. 

However, to stay within the restric
tions of single-precision arithmetic, 
enter no more than the six most signifi
cant figures. For example, 20 December 
1982 is JD 2,445,323 and it would be 

entered as 5323 . Note that fewer than 
six significant figures can be used if they 
span the time frame of the desired 
ephemeris. 

At lines 1400-1410, choose between 
computing a single position or an orbit 
projection for each date of ephemeris. 
A projection is provided by artificially 
introducing an offset of - 10, - 5, 0, 
+ 5, + 10 degrees to the mean anomaly 
on each date. This is accomplished by 
the variable MJ computed in line 1720 
and used in subroutine lines 510, 620, or 
730, as appropriate. 

Input data and the resulting output 
for two comets are provided in Tables I 

" ... Your Word 
Machine Program 

is the best bargain 
I've found in my two 

years of personal 
computing." 

"My secretary prefers the 
Word Machine to News

cript because it's faster and 
easier to use . .. " 

.... a s l tc k pac kage . a great manual.'" 
Meke Your S.Cond Word Processor 
Pei-Tek's Word Mechlne Venlon 2.0 

A full tea1Ured hne or•ented w ord processor '" 
m achme la ng uage now better than ever w ttn 

these features 
•Block graphtcs (tor pr~nter s that support 1t) 
• Imbedded fo rm controls • Help sc reen 
•Lower case support tor unmod •f•ed Mod I s 
•Va r~able m arg tns. hne length . page length, line 
spactng 

• Access to 0 0 S w tth warm start re entry 
• Scroll up /Oow n text • Save/toad d tsk f t tes 
• tnsertldetete characters/lines • Su tng search 
• Set up to tot teen tab stops 
• Center text • Imbed codes 0-255 m line 
• Insert another t ile tn to text • w ord·w rapptng 
•Edit any ASCII l ite (up to 80 char. l ines) 
• 23000 char. buffer for 48K version 
• Pause for keyboard entn es dunng prtntout 
• Punt multtple coptes o f tex t 
• Pnnter mdependent • Stmpll fted commands 
• Twenty-four page typeset m anual wt th command 
summ ary sheet (manual FREE w1th S A S E I 

For Mod Ili ff 32/48K Oosk only $20.00 
PEl-TEK 

P.O. Box 1026 • SouU...ton. PA 11966 
TOLL FREE ORDER LINE i00-523 2445 

In P .... yMnil 1:.112151947 2334 
• Chedt 01 Money Order • Vosa, MasterCard accepted 
• Add $2.00 per order f01 postage and handkng ~ 324 
• PA residents add 6% sales tax 
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and 2. The first provides single-position 
ephemerides for an elliptical orbit, while 
the second computes an orbit projection 
for a nearly parabolic orbit. Note that 
the comet's distance to the Earth and 

sun are only provided for the orbital 
point having zero offset in Table 2. • 

Contact James H. Fox at 14601 55th 
St. S., Afton, MN 55001. 

Periodic Comet Gehrels lll (1975.,) 

e 0. 15186 
a 4.03740 AU 

1.1 012 degrees 
w = 231.487 degrees 
!l 242.552 degrees T o 23 .27 Apr 1977 = 2443256.27 JD 

Date (1977) 

Oct4 
Oct 14 
Oct24 

JD 

2443420.5 
2443430.5 
2443440.5 

X y 

-.984238 - .163636 
-.936385 - .315255 
-.860598 - .457430 

Ephemeris for P / Gehrels IU (1975.,) 

RT ASC 

Date Hr Min 

10-04-77 10 13.0 
10-14-77 10 24.5 
10-24-77 10 35.4 

Declination R(Earth) 

Oeg Min (AU) 

10 5.3 4.1983 
8 58. 1 4.1058 
7 52.4 4.0011 

Table I . Elliptical orbit. 

Comet Swift-Tuttle (1962 UJ) 

e = 0.960427 
q = 0.962638 AU 

R(Sun) 
(AU) 

3.4747 
3.4809 
3.4874 

113.560 degrees 
w = 152.766 degrees 
0 138.685 degrees T o = 17.0 Sep 1981 = 2444864.5 JD 

Date (1981) 

Aug I 
Aug I I 
Aug 21 

Date 

08-01- 81 

08- 11- 81 

08- 21- 81 

JD 

2444817.5 
2444827.5 
2444837.5 

X 

.636351 

.759150 

.860641 

y 

- .727709 
- .620586 
- .495848 

Ephemeri<l for Comet Swift-Tuttle (1962 lll) 

RT ASC Declination R(Earth) 
Hr Min Oeg Min (AU) 

21 17.2 36 1.6 
21 17.2 35 56 .3 
21 17.2 35 51.1 1.6034 
21 17.2 35 45.8 
2 1 17.2 35 40.5 

2 1 40.2 27 2.0 
21 40.2 26 57.4 
21 40.2 26 52.8 1.7033 
21 40. 1 26 48.2 
21 40.1 26 43 .6 

21 58.3 19 48 .1 
2 1 58.3 19 43.9 
2 1 58.3 19 39.8 1.7932 
21 58.2 19 35.7 
21 58.2 19 31.6 

Table 2. Nearly parabolic orbit. 

z 
- .0709512 
- . 136691 
- . 198340 

z 
- .315842 
- .269395 
-.215304 

R(Sun) 
(AU) 

1.3080 

1.1744 

1.0743 



IT HAD TO GO SOMEWHERE 
There 's no reason to deprive you of solid microcomput-~- ~· 
ing information just because it wouldn 't fit between the ·• 
covers of 80 Micro. But even 80. as thick as it is. can hold > t r-iO 
just so much . Here's the answer-The Rest of 80-31 1

) ~ 
of the best tutorials and utilities. hand-picked from the f!:--.::,. · 
overflowing files at 80 Micro. These never-before-pub
lished articles for the Model I and Model III were just too 
good to let them get away. 

SOMETHING FOR EVERYONE 
Whatever your programming skills. 
The Res t of 80 can help you learn 
more and save time and effort. Here are 
just a few of the chapters you 'll find : 
An Un listable, Unbreakable Program 
Adding Commands to BASIC 
Programming in Tiny Pascal 
Line Drawing 
Automatic Master Disk Directory 
Faster Loading for the Model I 
ASCII Converter 

Pascal. and assembly language! 
Every program is of the same high qual
ity you walt for every month in 80 
Micro. Now try The Rest of 80-a wel
come addition to your computer library. 
ISB 0-88006-062-X. softcover with spiral bind
Ing. 7 x 9. approx. 300 pp. BK7392 89.97 

Call TOLL-FREE 1-800-258-5473 for 

Send m e __ copies of 
THE REST OF 80. Enclosed is $9.97 
(BK7392) per copy plus $1 .50 per order _- C2 : 

shipping and handling. -
MasterCard Bank 11__ VISA -

A 
WAYNE 
GREEN 

PUBLICATION 

--~ ~~~~~~~ I 

[I[B llfHfllS 
~ ~ 

Z Photocopy of coupon Is II lp, ______ _ 

33AB8R ae«ptable for ordering I 

------------------------------------------------------------------· 
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SCIENCE (~ ) 
-------------------------------------------------------LOAD80 

Molecular Matters 
by Karl Sam ow 

T he Hueckel Molecular Orbital Theory of pi 
electron systems demystifies the arrangement 
of protons, neutrons, and electrons in atoms. 

How can a teacher demonstrate the 
modem molecular orbital theories of 
chemistry without diving into math
ematical theories like matrix diagonal
ization? Use your Model III and this 
program for an overview of the con
struction of molecules; this article ex
plains the simplifications that lead to 
the Hueckel Molecular Orbital (HMO) 
theory of pi electron systems. 

Basic Chemistry 
All matter is composed of molecules. 

All molecules are made from atoms. All 

NUCLEUS 

atoms are made up of protons (positive
ly charged), neutrons (no charge), and 
electrons (negatively charged). Protons 
and neutrons unite to form a positively 
charged drop, the nucleus of an atom. 

To form a neutral atom, the number 
of electrons must equal the number of 
protons. These electrons orbit the nu
cleus of the atom, but unlike planets 
around the sun, electrons might travel 
in different planes. The electrons prefer 
areas of space around the nucleus called 
orbitals. Because chemical reactions of 
atoms and molecules are all performed 

2 p, 

Figure I. Some orbitals of the hydrogen atom. 
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by the electrons in the orbitals, atoms 
with different numbers of electrons 
show different chemical behaviors. 

In the simplest neutral atoms, the 
whole atom consists of only one proton 
in the nucleus and one electron outside 
in the orbital. This is a hydrogen atom. 
Figure 1 shows some hydrogen atom 
orbitals. 

In all other atoms, the orbitals are 
assumed to be hydrogen-like atomic or
bitals. The mathematical function de
scribing the probability of finding an 
electron somewhere around the nucleus 
is assumed to be the same as that for 
hydrogen. 

Normally, the electron of the hydro
gen atom is in the ls orbital, and the 
atom is in its ground state. 

P~gure 2. Overlap of Is orbitals in two hydrogen 
atoms. 

The Key Box 

Models I and m 
16K RAM (Cassette Basic) 
32K RAM (Disk Basic) 
Printer 



If two hydrogen atoms are close 
enough together, the orbital of atom l 
overlaps the orbital of atom 2 (see Fig. 
2). ln the overlap region electrons from 
both atom l and atom 2 can be found, 
forming a negatively charged region. 
Both positively charged nuclei are 
attracted to this overlap region, forming 
a localized or Sigma (u) bond. ln this 
type of bond, the bonding electrons are 
most probably located between the two 
nuclei. 

"The hydrogen atom 
is the simplest atom, 

but carbon is the 
most abundant element. " 

The hydrogen atom is the simplest 
atom, but carbon is the most abundant 
element. It is of such importance that 
chemistry is divided into two parts: 
chemistry of the carbon atom (organic 
chemistry) and chemistry of the other 
elements (inorganic chemistry). 

Figure 3. Three sigma sp1 hybrid orbitals of the 
carbon atom. 

F~gure 4. Pi electron cloud resulting from Pr:Pz 
overlap in ethylene. 

" 
H \ ~ /H 

\ I I 

\ I : / 
c1--c2--c1--c, 

/ ; : \ 
I J l \ 

H/ I I \ H 

" " 

F~gure 5. Structure of butadiene. 

. 
Let's look at the orbitals of the car-

bon atom (C) as it is used in most unsat
urated organic compounds (compounds 
with a chemical double bond). The 
three u orbitals in Fig. 3 are in the X-Y 
plane and form Sigma bonds as ex
plained above. These three u orbitals 
form the skeleton of a planar organic 
molecule. Perpendicular to this plane of 
u bonds exists a fourth orbital, the Pz 
orbital called 1r in Fig. 3. This orbital 
produces the double bond in organic 

unsaturated compounds. 

The Pi Electron Ooud 

Let's consider the double bond 
formed by the 1r orbital. Figure 4 shows 
the ethylene molecule, in which all 
atoms are in the X-Y plane. Perpendic
ular to this plane are the two Pz orbitals 
of C l and C2. Because these two orbi
tals overlap, the Pz electron of Cl can 
jump into the Pz orbital of C2 and vice 
versa. This means the probability of 

Input file f r om d1 s k (y/n)? N 
Name or Mo~ecule? Butadiene 
Number of P1-cente r s ? 4 
Fr om now on , I, J are the atomic cente r s for wh i ch the bond 
shall be input. 
h and k are hete roatom paramete r s . Often used va l ues are : 
k hetero: 
k(C- C)= l 
k(C=N)=l 
h hetero : 
!1(=0)=1 
Atom No. 
Atom No . 
Atom No . 
Atom No . 

I, J , n 
I , J,H 
I , J , n 
I,J,H 

k( C- 0)=0.8 

h( >0)=2 
(STOP <=0)? 
(STOP <= 0)? 
(STOP <= 0)? 
(STOP <=0 )? 

k(C=O)=l . 414 

h( >N) =0 . 5 
1, 2 , 1 
2 , 3 , 1 
3 ,4 ,1 
0 , 0,0 

Number of r otations : 6 Pivot-Element : 0 . 000 
Do you want to store the res ult on d i sk (y/n)? N 

How many pu r e double bonds? 2 
Pure double bond between atoms (I , J)? 1 , 2 
Pure double bond between a t oms (I , J)? 3 ,4 

Cal c ulation of the Bond Oroe r matrix . 
Occupation of 1·10 no. 1 ? 2 
Occupation of MO no . 2 ? 2 
Occupation ot HO no . 3 ? 0 
Occupation or 1-10 no . 4 ? 0 

Figure 6. Input data for butadiene. 

Program Listing. HMO/BAS 

k(C- N)=0.8 

h( - N)=l.S 

1 ' ***** **** **** ************************** ******* *** *** *** ****** 

:< '. HHO/ BAS 

3 •• by 

4 '. Dr . Karl Sarnow 

5 '. Salzwedele r II of 9 

6 '. 3000 llannove r 1 

7 ' . West Germany 

8 , • • • •••••••••••••• • ••• • ••••• • • ••••• • ••• • •• • • • • • ••••••••••••••• 

10 DEFINT I, J,N : CLEAR 2000:I =0: J= 0: I l =0: Jl =0:N=0 
20 DIM 11 (2 0 , 20) , C(20, 20) , TM(2 0, 20) , 8(20,20) ,E (20 , 20) , N8(20) , P(20 
,20 ) ,N0(20) , 8M (21l , 20) , NE(20) , 5(20, 20) ,EP(2 0) , SS(20) , ST(2 0) 
30 CLS :B(0 , 0) =0:11(0 , 0) =0: E(0 , 0) =0: TM(0 , 0) =0 
40 A=-11 . 26:8=-2 . 5 
50 EN=0 
60 INPUT"Input file from disk (y/ n ) "; XS 
70 If X$= "y" OR ¥S="Y" THEN 1850 
80 INPUT" Name of Molecule";N $ 
90 INPUT" Numbe r of PI - centers";N 
100 PRINT "from now on , I,J are the atomic centers for which the 
bond • 
110 PRINT"shal l be input . " 
120 PRINT "h and k are he teroatom parameters . Often used values a 
re :" 
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130 PRI NT" k hetero:" 
140 PRINT"k (C- C) =1", " k (C- O) =0 . 8" , "k (C =O ) =1 . 414", "k (C-11) =0 . 8" , " k ( 
C=N)=l" 
1 50 PRINT"h hetero: " 
160 PRINT"h (=O)=l"," h(>0)=2" ," h( >N) =0. 5"," h( - N) =l . 5" 
170 INPUT "Atom No . I,J,H (STOP <= 0) "; I , J , Bl 
180 IF I <=0 OR J <=0 THEN GOTO 210 
190 IF I <>J THEN H(I , J) =Bl*B:H (J , I)=H(I , J) :BM (J ,I )=1 : BM(I , J)=1E 
LSE H(I , J)=A+B1 *B: IF 61=0 . 5 OR B1= 2 THEN NE(I)=2 ELSE NE(I) =1 
200 GOTO 170 
210 POKE16449 , 0:POKE164 50,0 : POKE16451,0:FOR I=l TON :IF H(I,I)= 
0 THEN H(I,I )=A:NE (I)=l 
220 NEXT I 
230 FORI=l TO N:EN=EN+H(I , I) *NE(I) : NG=NG+NE(I) : NEXT I : EN=EN/ NG 
240 ' Construction of H-matrix fin i shed . 
250 FOR I= l TO N 
26 0 FOR J= 1 TO N 
270 S( I, J)=H(I , J) 
280 IF I =J THEN C(I , J) =l ELSE C( I,J)=0 
29 0 NEXTJ ,I 
300 R=0 
310 ' Sea r ch for PIVOT elemen t in H-matrix . 
320 FOR I=l TO N 
33 0 FOR J=I TO N 
3 4 0 B ( I , J) =0 : E ( I , J) = 0 : B ( J , I) = 0 : E ( J , I) = 0 
350 NEXTJ , I 
360 P=0 
370 FOR I=l TO N 
380 FOR J= 0 TO I-1 
390 IF ABS{H(I , J))>P TH EN P=ABS{B(I , J)) : CI=I : CJ=J 
400 NEXTJ ,I 
410 ' PIVOT element is found . 
420 PRINT@960, USING "Number of r otations : #I PIVOT- Element : t 
l.tti"; R; P; 
430 IF P<0.1 THEN GOTO 810 :' Convergence cr iterium 
440 ' Rotate B-matrix . 
450 IF H(CI , CI)<>H(CJ , CJ) THEN T=2 *H{CI , CJ)/(H(CI , CI) - H(CJ , CJ)): 
K=1/ SQR( l+T*T) : CM=SQR(( l +K) / 2) : S=SGN(T) *SQR((l-K)/2) ELSE CM=1/S 
QR{2) : S=SGN( H(C I , CJ))/SQR(2) 
460 ' TM is the t r ansfor mation mat r ix. 
470 FOR I=l TO N 
4 80 TM ( I, I ) =1 
490 FOR J =0 TO I - 1 
500 TM(I , J)=0:TM (J , I)=0 
510 NEXT J , I 
520 TM( CI , CI)=CM:TM (C I, CJ)=S : TM(CJ , CI) =S : TM(CJ , CJ)=-l*CM 
5 40 ' Constr uction of the EIGENVECTOR-matrix. 
55 0 FOR I =1 TO N 
56 0 FOR J= l TO N 
570 FOR I1 =1 TO N 
58 0 B ( I , J) = B ( I , J ) +C ( I , Il ) * TM ( Il , J) 
590 NEXTil , J, I 
600 FOR I=1 TO N 
610 FOR J=I TO N 
62 0 C( I,J)=B (I , J) : C(J ,I )=B(J , I) : B(J , I) =0: B(I , J)=0 
63 0 NEXTJ ,I 
6 40 ' Do the r otat ion . 
650 FOR I=l TO N 
660 FOR J= l TO N 
67 0 FOR Il=1 TO N 
680 B(I ,J) =B ( I,J)+TM(I , Il) *H(Il , J) 
690 NEXTil, J , I 
700 FOR I=l TO N 
71 0 FOR J=l TO N 
7 20 FOR Il=l TO N 
730 E(I, J)=E(I , J)+B (I ,Il ) *T11(Il , J) 
7 40 NEXTil , J , I 
750 FOR I=l TO N 
760 FOR J =I TO N 
770 H(I , J )=E ( I , J) : H(J , I)=E(J , I) 
780 NEXTJ,I 
790 R=R+l 
800 GOTO 310 
81 0 PRINT :HO=PEEK(l6451) :M I=PEEK(16 450) : SE=PEEK (l6449 ) : INPUT"Do 
you want to stor e the result on disk (y/n) ";XS 
820 IF X$= "y" OR XS="Y " THEN GOSU B 1770 
830 LPRINTCHR$(29) ;"HMO-Calcu1ation for "; NS : LPRINT" " 
8 40 LPRINT " ENERGYEIGENVALUES (IN eV) AND EI GENVECTORS" 
850 S$="111. "+STRING$(INT(-0.43429* LOG( P+0 . 000001)+0.9) ,"1" ) :IF 
LEN(S$) <9 THEN SS=STRING$( 9-LEN(S$) ," 1" ) +S$ 
860 S1 $=STRING$(LEN(S$) ," 1" ) : S2$=STRING$(LEN(S$)-9 ," ")+" C II ... 
870 FOR I=1 TO N 
880 EM=-999 
890 FOR I 1=1 TO N 
900 IF EM <H(Il , Il) THEN EM=H(Il ,Il ) :I2=Il 
910 NEXTil 
920 H( I2 , I2 )=-1000:NO{I) =I2 
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fmding an orbital electron is distributed 
(delocalized) over C l and C2. 

If you now imagine a molecule in 
which the Pz orbitals are queued up on a 
line, there suddenly exists a large room 
in which the electrons of the Pz orbitals 
can move freely. The only limitation for 
these electrons is stated by the Pauli 
principle: No two atomic particles with 
exactly the same attributes (as expressed 
in their quantum numbers) can share 
the same space. In the Pz orbital chain 
this means that up to two electrons (one 

uThe complexity of large 
molecules makes it 

impossible to compute 
the MOs exactly. '' 

spin up, one spin down) can exist to
gether in the same space. These two 
electrons form a pi molecular orbital 
(1r-MO). 

HMO Theory 

The extreme complexity of large 
molecules makes it impossible to com
pute the MOs exactly. Even the best 
programs running on large mainframes 
use some simplifications to make com
putation easier. 

The simplest method of calculating 1r 

molecular orbitals is the Hueckel Mo
lecular Orbital method (HMO method), 
which neglects everything except elec
trons in the Pz; orbitals. (This certainly 
leads to some maccuracy in the results, 
but the HMO theory allows a basic un
derstanding of the chemical behavior of 
molecules.) The following principles 
apply: 
• We look at only the 1r-MOs. The u 
skeleton of the molecule is neglected. 
• We need - 11.26 eV of energy (called 
a in standard HMO theory) to remove 
an electron from the Pz orbital of car
bon . The presence of neighboring 
atoms does not affect this amount. 
• The bond energy for two neighboring 
Pz orbitals is - 2.5 eV (called {3 in stan
dard HMO theory). The theory neglects 
all bond energies between non-neigh
boring orbitals. 

Using the Program 

Type in the Program Listing, and in
put sample data for a simple molecule, 
butadiene. Because this is a new calcula
tion, answer the question ''Input ftle 
from disk?" with N. 

According to the first principle of 



HMO, we only care for the pi bonds in 
the molecule. (fhe pi bonds are indicat
ed by solid lines in Fig. 5. The dashed 
lines, sigma bonds, are omitted.) There
fore, we must consider pi bonds be
tween atoms 1-2, 2-3, and 3-4. Input a 
pi bond between atoms I and 2 as I ,2, 1. 

Figure 6 shows the input for buta
diene. Here I and J are the atom num
bers between which a pi bond exists. 
The program computes the bond energy 
by the equation k*( - 2.5 eV); for a car
bon-<arbon bond, k equals one. 

According to the second principle, 
the energy required to remove the Pz 
electron is -11.6 eV. The program au
tomatically assumes this value for each 
carbon atom of the pi system. After 
ending input with 0,0,0, your TRS-80 
represents the structure of the molecule 

ccEach MO is filled from 
bottom to top. " 

in a Hamilton operator, or energy ma
trix (see Fig. 7) . We now have to diago
nalize this energy matrix-we have to 
fmd a transformation matrix which sets 
all non-diagonal elements of the energy 
matrix to zero. We fmd this transfor
mation matrix by the Jacobi diagonali
zation procedure. 

After diagonalization, the diagonal 
elements are the energy eigenvalues, the 
values of energy for the possible -x--MOs 
of this molecule. The transformation 
matrix represents the eigenvectors of the 
-x--MO system (the square root of the 
probability of fmding an electron in a 
specific -x--MO at a specific atom). Fig
ure 8a shows the result of the HMO cal
culation of butadiene. 

E(l) is the energy eigenvalue of the 
-x--MO with the lowest level of energy. In 
this MO the energy is 4.045 eV less than 
the center energy, which equals a* 
number of carbon atoms. Each electron 
in this MO bonds the molecule together 
with this amount of energy, and the flfSt 
MO is called a bonding MO. 

E(2) = - 1.545 eV means that each 
electron in this MO contributes only 
1.545 eV to the stabilization of the 
molecule. 

E(3) = + 1.545 eV means that MO 3 is 
antibonding. We have to supply energy 
to an electron of the separate carbon 
atom if we want to bring it into MO 3. 
MO 4 occupies the highest level of en
ergy, where E(4) = + 4.045 eV above the 
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-element Bij is identical to element Bi;· 
Therefore the bond order matrix is 
printed out in triangular form. 

FJgUre Sb shows the bond order 
matrix for the ground state of buta
diene. The matrix is computed by the 
formula: 

B-u is the bond order matrix element, Nk 
is the occupation of the kth MO (or the 
number of electrons in that MO), and 
~ is the summation of all occupied 
MOs. The diagonal elements of the 
bond order matrix a. give the total pi 
electron density (or the mean number of 
electrons at atom i). In Fig. Sb we see 
one pi electron at each carbon atom in 
the ground state of butadiene. The off
diagonal elements of the bond order 
matrix (B.u, i< > j) indicate the strength 
of the pi bond between the atoms i and 
j . Bij = 1 signifies a pure double bond 
between these atoms; Bij = 0 implies no 
double bond between these atoms. 

The double bond between atoms 1 
and 2 and atoms 3 and 4 in butadiene is 
not as pure as one would deduce from 
the structure formula (B12 = B34 = 0.894). 
On the other hand, a weak double bond 
exists between atoms 2 and 3 (B23 = 
0.447) where one would expect no dou
ble bond from the structure formula of 
butadiene. 

Free Valences 

The bond o rder matrix computes the 
free valence of an atom in a molecule by 
the equation: 

F = SQR(3) - I:B· 
I j IJ 

where SQR(3) is the theoretical limit of 
valence and EBu is the sum of all bond 
orders from J atom i to all neighboring 
atoms j . The greater the free valence, 
the greater the reactivity with radicals at 
atom i in the molecule. 

Spin Density 

Two electrons identical in all physical 
properties may display different spin. 
This is why two electrons can occupy 
one o rbital. One of these would have 
spin up, the other spin down. Imagine 
one electron rotating left, the other 
rotating right. The spin o f both elec
trons is compensated if two electrons 
occupy the same orbital, resulting in 
spin density zero . The spin density is 
therefore the probability of fmding an 
unmatched electron at an atom in the 
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Listing contmut'd 

1710 FOR I =l TO N:LPRINTUSINGS1 $;I; :NEXT I :LPRINT" " 
17 20 FOR I =l TO N:LPRINTUS INGS$ ; SS ( I ) ;:NEXT I: LPRINT" • 
176 2 LPRI NT" ": LPRI NT"Spi n dens ity f or ";N $;" t riplet s t avu • 
1740 FOR I =l TO N:LPRINTUS INGS1 $; I ;: NEXT I:LPRINT" " 
1750 FOR I • l TO N: LPRI NTUS INGS$ ; ST(I) ;: NEXT I :LPRINT" ": LPRI NT" . 
1760 GOTO 1170 
1770 OPEN "O",l,N$ 
1780 PRINTtl , P;EN; CHR$(3 4) ; N$;CHR$(3 4) ; N; NG ; R; HO ; MI;SE 
1790 FOR I•l TO N 
1800 FOR J• l TO N 
1 810 PRINTtl,H (I , J) ; C( I, J) ;P ( I, J=;S(I , J) ; BM(I , J) 
1 820 NEXT J ,I 
1830 CLOSE 
1 840 RETURN 
1850 INPUT" Fi1e name";X $ 
1860 OPEN "I ",l,X$ 
187 0 INPUTtl,P, EN , N$ , N,NG , R, HO , MI, SE 
1880 FOR I =l TO N 
1 890 FOR J•l TO N 
190 0 I NPUTtl,H(I , J) , C(I , J) , P( I, J) , S( I, J) , BM( I , J ) 
1910 NEXT J ,I 
1 920 CLOSE 
193 0 GOTO 830 

Example Molecule h-., 

,....o, 

Furane 11_11 h( > 0) = 2 

Chin one o=( )=o h( = O) = I 

H ........ , 
Pyrrole 11_11 h(> N) = O.S 

H 
N 

Cytosine o...,( '- h(=N) = 1.5 
HN II 

-....../ 
II 

NH 

Table J. Heteroatom parameters hand k. 

HMO Calculation fo r Butadiene 

Ene r gy Eigenvalues ( i n e V) and Eigenvectors 
E( 4 )= 4.1l4 509 eV 

c 1 4 c 2 4 c 3 4 c 4 4 
- 0.37 1748 0 . 601 501 - 0.6015 01 0 . 371748 

E(3)=l.!:> 4508 eV 
c 1 3 c 2 3 c 3 3 c 4 3 

0 . 601 501 -0 . 371 7 48 -0 . 371748 0. G01501 

E(2)=- 1 . 5 4509 e V 
c 1 2 c 2 2 c 3 2 c 4 2 

- 0 .601 5 01 - 0 . 371 74 8 0. 371 748 0 . 601 501 

E( l )= -4 .1' 4509 eV 
c 1 1 c 2 1 c 3 1 c 4 1 

-0. 37174 8 - 0 . 601 50 1 -0.601501 -0 . 37 1 74 8 

k..._, 

k(C - 0)= 0.8 

k(C = 0) = 1.414 

k(C - N) = 0.8 

k(C = N) = I 

Cent e r energy : -4 5 .04 eV Numbe r of r otations : 6 
Pivot el ement: 7. 15256 E-07 

Gr ound state Hueckel energy = - 56 . 220 4 eV 
Resonance energy = -1. 1803 5 eV ; per elec tron = -. 795087 eV 
Comput ing time : 0 Hours , 1 Ninutes , 6 Seconds 

Figure Ba. HMO coJculation for butadiene. 
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molecule. 
In several cases, where only one elec

tron occupies one or two orbitals, a spin 
density other than zero is expected at 
the atoms of the molecule. The frrst case 
applies in radical ions that have an extra 
electron (negatively charged) or one 
missing electron (positively charged). In 
this case one unpaired electron occupies 
one MO. If this is orbital k, then the 
spin density at atom i is p i = cilt t 2 (the 
eigenvector element i of orbital k multi
plied by itself). 

The second case applies when the 
molecule is energized, allowing one 
electron to jump into a higher molec
ular orbital (see Fig. 8c). We now have 
two orbitals with unmatched electrons. 
The resulting spin density at each center 
is the difference of the probability of 
fmding the two unpaired electrons in 
the different MOs at the same atom: 

where the two singly occupied orbitals 
are k and j . A negative sign of p ; simply 
means that the spin of the unpaired elec
tron in MO j overcompensates for the 
spin of the electron in MO k and vice 
versa. Even though p; can be different 
from zero, the overall spin of the 
molecule is zero as it is in the ground 
state (such states are called singlet 
states). 

However, if a molecule is excited the 
spin of the excited electron may flip. We 
now have two singly occupied MOs 
with electrons of parallel spin (these are 
called triplet states). Because the un
paired electrons have parallel spin, the 
spin density of both electrons is simply 
added: 

Figure 9 shows the occupation of 
butadiene's MOs by electrons in the 
ground state of the neutral molecule, in 
the ground state of a cationic molecule, 
in an excited singlet state of the mol
ecule, and in an excited triplet state 
of the molecule. 

Heteroatoms 
All the above theory only counts for 

carbon~bon bonds in pure hydrocar
bons (molecules containing only hydro
gen and carbon). But nearly all organic 
compounds of chemical or biological 
interest contain a heteroatom-oxygen 
or nitrogen, for example. The energy to 
remove an electron from an atomic or
bital in a heteroatom like oxygen is dif
ferent than that for carbon. HMO 



theory compensates for this by intro
ducing a factor labeled h : 

~= -11.26eV+hhetero•(-2.5eV) 

It is clear as well that the bond energy 
between a neighboring heteroatom and 
carbon atom differs from -2.5 eV. For 
heteroatoms we set: 

The heteroatom parameters h and k are 
found empirically. Commonly used val
ues are listed in Table 1 and at the begin
ning of the program. (See Fig. 10 for a 
furane example.)• 

Here are some suggestions for further 
reading: 

General HMO Theory: 
A. Streitwieser Jr., Molecular Orbital 
Theory for Organic Chemists, Wiley & 
Sons Inc., NY, 1961. 
E. Heilbronner, H . Bock, Das HMO
Mode/1 und seine Anwendung, Vol. I, 
II, Ill, Verlag Chemie, Weinheim/ 
Bergstr., 1968-1970 (in German). 

H . Greenwood, Computing Methods in 
Quantum Organic Chemistry, Wiley In
terscience, London, 1972. 

Mathematical Problems of Matrices: 
F. Ayres Jr. , Theory and Problems of 
Matrices, Schaum Publishing Corp., 
NY, 1962. 

Write to Karl Samow at 3000 Han
nover 1, West Germany. 

ENERGY leV 

El4l• 4.0~ 

El3 1• 1 . ~~ 

CENTER 
ENERGY 

El2) • 1.55 

El\1• 4.0~ 

+- -+ +--------------------------
-tt -tt +- +-
-tt +t- +t- +t-

ol b ) el d ) 

Figure 9. Occupation of the MOs of butadiene: a. 
Neutral ground state molecule. b. Oztionic (-) 
ground state molecule. c. Neutral excited singlet 
state molecule. d. Neutral excited triplet state 
molecule. 

Occ upati on of MO's 
1 2 3 4 
2 2 0 0 

Bond order matrix 
1 2 3 4 

1 1. 000000 
2 0.894427 1.000000 
3 0.000000 0.447214 1. 0000(J0 
4 -1:1.447214 0,1:100000 0.894427 1.000000 

Hueckel energy - 56 . 2204 ev 

Free Valences: 
1 2 3 4 

0.837624 0.390410 e.390410 0.837624 

Figure 8b. Ground state occupation. 

Occupation of ~iO Is 
1 2 3 4 
2 1 1 0 

Bond order rna tr ix 

1 2 3 4 
1 1.000000 
2 0.447214 1. 000000 
3 0.000060 0. 723607 1.00(J000 
4 0.276393 0.000000 0.447214 1.000000 

Hueckel energy -53.13 02 eV 

Free Valences: 
1 2 3 

1.28484(J 0.~61230 0.561230 
4 

1. 28 4840 

Spin density for Butadiene s ingl et state 
1 2 3 4 

0.000000 0.000000 0.000000 0 . 000000 

Spin dens ity for Butadiene triplet state 
1 2 3 4 

0.723607 0.276393 0 . 276393 0.723607 

Figure 8c. Fust excited state. 

Input file from d~sk (y/n)? N 
Name of Molecule? Furane 
Number of P~ centers! 5 
From now on , I,J are the atomic centers for which the bond 
shall be input. 
II and k are heteroatom parameters. Often used values are: 
k hetero: 
k(C- C)=l 
k(C=N)=l 
h hetero: 
h( =O)=l 
Atom No. 
Atom No . 
Atom No . 
Atom No . 
Atom No. 
Atom No. 
Atom No. 

I,J,I1 
I,J,rt 
I,J,I1 
I,J,I1 
I,J,H 
I,J,H 
I,J,H 

k(C-0)=0 .8 

h(>0)=2 
(STOP <=0)? 
(STOP <=0 )? 
(STOP <=0)? 
(STOP <=0)? 
(STOP <=0)? 
(STOP <=0)? 
(STOP <=0)? 

k(C=O)= l.414 

h(>N)=0 . 5 
1,1,2 
1,2,0 .8 
2,3,1 
3,4,1 
4,5,1* 
5,1,0.8 
0,0,0 

Figure 10. Initio/ input for furane caJculationr. 

k(C- N) =0.8 

h(-N) =1.5 

I ......... o, 
' II f ·--3 
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PCHECI</CMO 
PFIXJCMO 
PREFORM ·CMO 
PVU/ CMO 
PERASEJCMO 
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REVIEW 

Super Utility Plus 3.1a
The Jaws of Life 

by William D. Allen 

P owersoft has done it again! The new version 
of Super Utility Plus has more features, 
better documentation, and more raw power. 

***** 
Super Utility Plus 3.1a 
Powersoft 
Suite 125 
11500 Stemmons Fwy., Suite 125 
Dallas, TX 75229 
Models I and m 
48K Disk 
Model 4 run as a Model m 
$79.95 
MAX-80, 48K Disk 
$99.95 

This article is more than a review of 
the current version of Super Utility Plus 
(SU + ). I'll also take a look at SU + 
from a nonhacker' s viewpoint, com
pare the current version of SU + with 
the previous version, inform you about 
the support available to users, and cor
rect some mistakes in the SU + manual. 

As you read, you might decide you 
need something like SU + , but don ' t 
think you could learn to use it. If so, 
write to Powersoft. They're considering 
a companion product that would be less 
powerful but easier to use, a user' s disk 
utility as opposed to a hacker's utility. 

Five Stars? 

I give Super Utility Plus a five-star 
rating because it's the jaws of life for 
TRS-80 disk systems. Since I often 
don't use Super Utility Plus for weeks at 
a time, it might seem strange to rate it so 
highly. Perhaps it's even stranger to 
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give such a high rating to a program 
that is sometimes exasperating to use. 

The first reason for the high rating is 
that a previous version of SU + won 
fi!St place as 80 Micro's 1982 Utility 
Program of the Year. On the whole, 
this version is even better, especially on 
the Model III. SU + lives up to its 
name- it is a super utility. 

Some people dismiss the award's im
portance because they feel that SU + is 
useful only to software hackers. Actual
ly, nonhackers can fmd the program 
useful too. 

That brings me to my second reason 
for giving SU + a five-star rating. This 
program is like a fire engine. You don't 
need it every day, but when you do 
nothin~ else will do the job. 

The bad news is that you might fmd 
SU + confusing to use. If that worries 
you, remember that the documentation 
and other support are much better for 
this version. 

In General 

SU + 's zap utilities let you do almost 
anything to one or more disk sectors, in
cluding reading, writing, modifying, ver
ifying, searching, and copying them. 
You can do this to the sectors, the data, 
and-to some extent-the address 
marks. 

You can eliminate flies from a disk in 
many different ways, either as individu
al flies or as categories of flies. You can 

remove all passwords from a directory, 
zero unused entries in the directory or 
granules on the disk, change the disk's 
name, and change me parameters in
cluding name and password. 

You can format a disk for almost any 
DOS if your computer has the necessary 
hardware. (SU + works with a standard 
Model I, but to work with all DOSes 
you need an installed double density 
modification.) 

You can extend the number of tracks 
on a disk, a handy feature for going 
from 35 to 40 tracks. You can also re
format a disk while preserving the old 
data. This feature has saved many a 
disk that had one or more soft errors. 

SU + has two back-up commands. 
One does a straightforward back-up. 
The other backs up some protected 
disks. 

The repair utilities automatically re
pair GAT (gran allocation table) and 
HIT (hash index table) sectors along 
with TRSDOS boot sectors. It also re
covers killed flies, unless TRSDOS 
killed them. 

It checks a directory for many types of 
errors, changes a directory's address 
marks, moves the directory to a different 
track, clears the unused entries from a 
directory, and even displays the directory. 

The tape utilities read a tape, let you 
·examine and modify the contents, write 
a new tape, and veri fy a copy. SU + al
so has a tape copy utility that copies 
most protected tapes. 

The 15 memory utilities do almost 
anything you can think of to the com
puter's memory. Some involve transfer
ring data between disks and memory. 

The file utilities are the ones I fmd 
most useful. You can display the sectors 
of a me to locate and modify them. 



IF YOU'RE GOING TO 
BE PICKY ABOUT AN 
OPERATING SYSTEM 

SEE WHICH WAS 
PICKED BEST. 

The readers of 80 Micro were 
asked to select their favorite 
operating system for the TRS-80 
Modell&lll. LDOS. DOSPLUS. 
TRSDOS. MULTIDOS, WOBOS land 
NEWDOS/80 were all on the ba llo t. 
They picked NEWDOS/80. 

The editors of 80 Micro have also 
awarded their Hall o f Fame Awards. 
From among every software 
package on the market.. the editors 
picked only six tha t they felt made a 
lasting and significant contribution 
to the TRS-80 computer. 
NEWDOS/80 was one of the six. 

Since we first introduced the 
NEWDOS operating system we've 
been staling its features. capabili ties 
and advantages. Thank you 80 Micro 
readers and NEWDOS/30 users for 
supporting us. 
Version 2.0 ... 
Hlgb Performance DOS 

NEWDOS/80 Version 2.0 Is our 
highest performance system yeL 
The versatility and sophistication of 
Version 2.0 Includes features like: 

Double density support on the 
Model l 

· Enhanced 
compatability between 

Model I and Ill 
ltiples directory size 
Dynamically m erge In BASIC (also 
allows merging of non ASCII 
format files) 
Selective variable clearing 
Can display BASIC llsllngs page by 
page 
Automatic repeat function key 
Routing for peripheral handling 
Enhanced disassembler 
Command chaining 
Superzap to scan mes 
Fast sort function in BASIC 

Hard Disk Support Now Avallable 
Support for Apparat's and Radio 
Shack's Model Ill hard disk 
(optional-available upon request 
for additional $60) 

These 
features make 
NEWDOS/80 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 tom orrow. 
Atjust $149.00 It could be the best 
investment you will make for your 
TRS-80. 

For more Information see your 
local computer store or contact 
Apparat.. Inc .• 4401 S. Thmarac 
Parkway. Denver. CO 80237, 
303/741 -1778. 
TIIS-80 and TIISOOS are registered tra<lemarks of 
l:lndy Corp • LDOS - LO!Ikal Systems. 005f'UJS -
Micro Systm.s SoltwaTe.. MULTI005 - Cosmopolitan 
tlectronlca. W080S I - \\atcr n Operations. 
nr:woosoo - ApparaL 
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Once you locate the sectors, you can use 
the zap utility's sector copy routine. 

You can also make some repairs by 
fmding ouf what file contains a particu
lar sector. You can compare and copy 
flies, or get a map of the free space on a 
disk. You can also encode and decode 
hash codes and passwords. 

Dennis Brent, president of Power
soft, says that the new version of SU + 
has been almost entirely rewritten. Most 
of that isn't obvious to the user. For a 
review of the early version, see 80 Mi
cro, January 1982, p . 366. 

This new version is generally an im
provement that offers several nice en
hancements. It also has a few bugs and 
problems. Most of the bugs should be 
eliminated by the time you read this. 
The problems are, to some extent , in
herent in the program. 

Each SU + disk contains two ver
sions of the program, one for the Model 
l and another for the Model III. (The 
Model III version also boots and runs 
on the Model 4.) Powersoft has devel
oped and debugged the Model III ver
sion better than the Model I version, but 
none of the bugs and problems l found 
were fatal. 

For me, the most annoying problem 
occurs when you ask SU + to compare 
two flies. Even when the ftles are identi
cal, SU + almost always gives you a list 
of disk sectors that don't match. 

The reason is that SU + compares ev
ery sector in every granule assigned to 
the file. A ftle usually has a few unused 
sectors, past the point where the ftle 
ends, that contain random garbage. 

SU + compares these sectors like the 
rest, and produces a number of errone
ous mismatches. Until you fmd out 
where the me ends on the disk, you 
don't know whether the two flies are 
different. 

Another problem occurs when you 
use SU + to display the sectors of a 
disk's directory. The directory sectors 
are much easier to read in the Model III 
version because of a space in front of 
the ftle names. In the Model I version, 
one of the noncharacter symbols ap
pears in that place, making it more dif
ficult to read the ftle names. 

Features 

Experienced users will appreciate a 
big change with this SU + - a DOS 
specifier system that's easy to use. 

Each previous version of Super Utili
ty has supported current versions of the 
popular TRS-80 DOSes. SU + 3. 1 sup
ports current versions of the following 
Models I and III DOSes: DBLDOS, 
DOSPLUS, LDOS, MUL TlDOS, 
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NEWDOS/21, NEWDOS/ 80 2.0, and 
the various forms of TRSDOS includ
ing 2.7 for the Model I, and 6.0. 

SU + has limited support for double
sided use of DOSPLUS, LDOS, and 
MUL TIDOS. SU + version 2.2z sup
ported all these in a single-sided mode 
except TRSDOS 2. 7 and Model III 
MULTIDOS. Model I MUL TIDOS 
was supported indirectly. 

This DOS support lets you work 
between different disk operating sys
tems. That might be handy if you work 
with someone who uses a different 
DOS. You can transfer a me from one 
DOS's disk to another DOS's disk. You 
can even format a disk for a DOS you 
don' t have. 

In the past, it's been difficult to start 
using a different DOS. You had to tell 
SU + what the new DOS was by using 
an exasperating DOS specifier process. 
At last SU + has a DOS specifier system 
that works for the nonhacker. 

SU + 3.1 has other new features such 
as limited automatic DOS and density 
recognition. These features help people 
working with mystery disks. I personal
ly have found them interesting but not 
too useful. 

On the other hand, perhaps I have 
been spoiled by using MUL TIDOS. 
When it comes to disks whose density 
and format are unknown, MULTIDOS 
works almost flawlessly, whereas SU + 
seems to have problems determining a 
disk's operating system as well as 
whether it's single or double density. 

When Powersoft released the first 
version of Super Utility, disk operating 
systems didn't have all the features they 
have now. Some of these new features 
reduce the need for SU + . At one time, 
Super Utility was a virtual necessity 
even for such chores as moving ftles 
from one disk to another. 

As DOSes have become more sophis
ticated , many things I used to do with 
SU + 1 now do with DOS utilities. That 
doesn't mean I no longer use SU +, just 
that I don't use it as often. In fact, SU + 
is faster for certain operations, such as 
purging old mes from a disk . 

Repairs 

Super Utility Plus automatically re
pairs a bad GAT or HIT sector in the di
rectory. (Automatic GAT and HIT re
pair are features that MUL TIDOS and 
DOSPLUS also offer.) Often that's all 
you need to fix a crashed directory, but 
not always. 

SU + offers one more easy repair op
tion that rewrites the directory's data 
address marks (DAMs). MUL TIDOS 
also changes the DAMs on a directory. 

DAMs are identifying marks hidden in 
the formatting. DOSes use them to de
termine where a disk locates its directory. 

If you work with more than one oper
ating system, this SU + feature might 
be a necessity because some operating 
systems like TRSDOS are picky about 
reading directories with the wrong ad
dress marks. 

Super Utility Plus also offers an auto
matic boot repair for TRSDOS d isks. 

ccThis new version is 
generally an improvement 

that offers several nice 
enhancements. ,, 

You can repair boots of other operating 
systems by copying the boot from a 
good disk. 

If one of the low-numbered system 
mes is bad, the disk won't appear to 
boot. In that case, you have to put good 
copies of those mes onto the disk also. 

SU + isn't limited to rewriting the da
ta address marks on a directory. It reads 
them from or writes them to any disk 
sector. Different DOSes use these ad
dress marks differently. 

Often a disk is damaged when an 
alien DOS writes to it because the 
DAMs are changed . You can repair this 
damage fairly easily by checking the 
DAMs and rewriting them if necessary. 

Different DOSes 

One of SU + 's strengths is that it 
works between different DOSes. The 
most obvious task is transferring mes 
from one disk to another when you use 
different DOSes. SU + also handles 
transfers between disks written in dif
ferent densities, provided your com
puter has the necessary hardware. 

However, passing mes between TRS
DOS 1.3 and other DOSes is not always 
successful. The most important reason 
for this problem is the way TRSDOS 
1.3 handles its directory. TRSDOS 1.3 
keeps track of where a me ends differ
ently from most DOSes. 

When you use SU + to transfer a file 
from any other DOS to TRSDOS 1.3, 
the me generally appears to gain a sec
tor. From TRSDOS 1.3 to another 
DOS, the ftle generally appears to lose a 
sector. Actually, the me SU + copies is 
all there; the directory entry is wrong. 

SU + doesn' t correct the directory 
ent ry because that requires too much 



code. The program doesn't have 
enough room left for that feature. 

To overcome this problem, you can 
use a procedure for patching a TRS
DOS 1.3 directory that appears in Ap
pendix B of the SU + manual. The 
procedure is clearly written but does 
contain some inaccuracies. 

I don't want to describe the whole 
procedure, but you should know how to 
correct a mistake you make while typing 
in the correction. Just use the arrow 
keys to reposition the cursor and type 
over the mistake. 

As a general rule, you must use the 
command + 14 to position the cursor. 
Also, you must subtract one from the 
entry, not add one. 

Unless you are very good, you should 
practice on a copy of the disk, not the 
original. That way, when you make a 
mistake, you can call Powersoft and get 
help because you still have the original 
disk with no additional damage. 

Unfortunately, the SU + manual 
doesn' t tell you how to patch the disk 
directory when you're going the other 
way. If you copy a Basic program from 
TRSDOS 1.3, it won't load and execute 
correctly with another operating system 
because the file appears shorter than it is. 

The program loads without the end 
marker the Basic interpreter expects to 
fmd. The Basic interpreter doesn't 
know where the program ends. Also, 
lines are missing from the program. 
When you try to list it, you get the first 
part, then a lot of garbage. 

In this case, you must adapt the TRS
DOS instructions to the other DOS. 
You need to add one to the sector count 
for the file and you need to know the di
rectory's location. Other than that, you 
should use the instructions in the SU + 
manual even though they are for 
TRSDOS 1.3 

Another common problem occurs 
when you use a Model III to make a 
copy of some Model I disks. The disk 
appears to be copied correctly. The 
copy even checks as identical to the 
original disk when you use SU + 's 
Compare Sectors command. However, 
when you put the copy into a Model I 
disk drive, you fmd that TRSDOS 2.3 
can't read the directory. 

The fault lies with the Model Ill 
hardware. The floppy disk control
ler (FDC) in the Model I reads and 
writes four different kinds of DAMs. 
The Model III can't write two of these 
at all. 

Also, the FDC can't correctly recog
nize the DAMs. In fact, it misreads 
them. Because the problem is in the 

hardware, SU + can't do anything 
about this. 

If a Model I is available, however, 
SU + can write the correct address 
marks if you use the Read-Protect di
rectory command. MUL TIDOS can 
also correct the data address marks on a 
Model I directory. 

Documentation and Support 

The current version of SU + comes 
with fairly extensive documentation. 
However, it's not generally tutorial, al
though it contains some examples. Un
fortunately, the examples haven't been 
fully debugged. 

The manual has some other mistakes. 
At the beginning of the Repair Utilities 
chapter, the manual advises you to "use 
FORMAT WITHOUT ERASE on the 
disk to make sure it is readable." 

usu + is now much easier 
to learn to use and it 
looks like the support 

will increase.'' 

That's a potential disaster. You 
should use the Verify Sectors command 
because that can' t destroy anything un
readable. Destruction is possible if you 
use the Format Without Erase command. 

Despite these problems, the new doc
umentation makes the program much 
more usable. The documentation is 
fairly clear, and Powersoft is planning 
further improvements and additions. 
These are relatively easy to make be
cause the documentation comes in a 
loose-leaf binder. . 

Several books published by Power
soft support SU + . These are available 
separately from the program. 

The novice to intermediate user can 
read Inside Super Utility Plus by Paul 
Wiener. The advanced user can refer to 
the SU+ Technical Manual by Kim 
Watt, which includes some DOS notes 
by Pete Carr. For version 3.1, this now 
comes as a set of pages that go into the 
documentation binder. 

When you call Powersoft to ask 
about Super Utility Plus, you usually 
talk to Renata Reyes. I have found him 
to be generally knowledgeable, helpful, 
patient, and courteous. 

Good support is one of the reasons 
for SU + 's high cost. Powersoft could 
market the program for less if they 
didn't provide support. 

You receive two copies of SU + , each 
on a disk that you can't copy by ordi
nary means. This inability to back up 
SU + has been a sore point with many 
users. 

In the past the company offered an 
extra copy for $10 to registered owners. 
They also promised very quick turna
round on replacing damaged copies. 
Unfortunately, the one time I had tore
turn a disk, it took a month to get a re
placement copy. 

To Buy or Not to Buy 

Anyone who depends on his TRS-80 
should have access to SU + . The prob
lem is that the program is not trivial to 
learn. 

If you're a hacker, you should buy it 
and learn everything you can from it. If 
you're not a hacker, but would like to 
learn about the TRS-80 disk system, 
you should also buy a copy. SU + is 
now much easier to learn to use, and it 
looks like the support will increase. 

Experimenting with all the features 
of SU + teaches you a great deal about 
the TRS-80. Also, when you need to use 
SU +,you'll know how to get the most 
the program has to offer. 

If you are not a hacker and not inter
ested in your machine, you probably 
Won't get much from merely owning 
SU + . You also might need its features 
the most. 

Last, those using TRSDOS 6.0 on the 
Model 4 should defmitely buy SU + . 
TRSDOS 6.0 has no utility packages at 
this time. If that situation doesn't 
change, SU + is almost a necessity. 

SU + 's Future? 

It seems to me that the Model 4 will 
prove too much of a temptation to 
Powersoft for them to let SU + alone. 
The Model 4 in its standard disk confJ.g
uration has 16K more memory than the 
Models I and III. You can also add a 
second 64K of memory at Radio Shack. 

What can you do with 64K or, even 
better, 128K of memory? One com
plaint from SU + users is that they can't 
copy flles from double-sided, double
density, SO-track disks, because SU + 's 
copy routine requires the combined di
rectories to be stored in the computer. 

A 48K machine doesn't have enough 
memory to store all those directory sec
tors, let alone copy the flles. How
ever, the standard 64K on the Model 4 
makes that possible for a future version 
ofSU+ .• 

Contact William Allen at P.O. Box 
5155, North College Station, Lubbock, 
TX 79417. 
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SCIENCE ____ .(~) 
LOAD SO 

by Adron D. Lilly Jr. 

E ven the most casual skywatcher can become a 
celestial authority by using this Model m 
program to stay in sync with all the stars. 

Want to know which constellations 
are visible at a certain time on a certain 
night? This Model III program keeps 
you and your telescope in sync with the 
daily rotation of celestial objects (see 
Program Listing). 

This program originally listed celes
tial objects on the meridian (that pan of 
the sky visible to you) that could be 

LOCAL TIME 16• 
S IDEREAL TIHE 15, 
RIGHT ASCENSION 

I. 8 11.30 
2. a 37.20 
3. a 37.:50 
4. a 4a. :50 
5. a 4<;0.60 

2Clh 9t:50 
81 8: b 

DECLINATION 

- 5 3 a 
+2e 10 
+19 :52 
+12 0 
+33 38 

viewed with a small telescope. It has 
since been expanded to let you choose 
an hour of interest and, within that 
hour, to locate celestial objects in the 
sky in order of right ascension. 

About 90 percent of the objects listed 
are from tables found in John Mallas's 
and Everd Kreimer's book The Messier 
Album (Cambridge: Sky Publishing 

DATEa 7 / :5/82 
OBJECT IR. A. AND DEC. EPOCH 19:50) 

"-48, GAL. CLUS. IN HYDRA 
H-44 , BEEHIVE IN CANCER 
PRAESEPE CLUSTER 
" - 67, GAL. CLUS. IN CANCER 
NGC- 2b83, SIPRAL GALAXY IN LYNX 

Figure 1. Sidereal time listings and celestial objects that you can view. 

LOCAL TIME 1St 28al1•03 
SIDEREAL TIME IBa Ba 0a 6 

TODAY'B DATE• 7/ :11a2 

ENTER HOUR TO LI ST • •.• 8 

< I > BINGLE STARS 
<4 > DOUBLE- DOUBLE 
< 7 > DOUBLE CLUSTER 

<0 > TYPES I THRU o;> 
<2> DOUBLE STARS 
< 5 > P1lA. TI PLE ST ARB 
< 8 > GLOBULAR CLLJS T 

WHAT TYPE.• .............. 0 

<3> RESERVED 
( 6 } NEBtA..A 
<o;> > GALAXY 

Figure 2. List of celestial objects from which you can choose to view. 
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Corporation, 1978) and Robert Bum
ham Jr.'s book Burnham's Celestial 
Handbook, Volumes I, II, and lli (New 
York: Dover Publications lnc., 1978). 
The rest are from various astronomy 
magazines. 

Personalization 
After loading the program, call up 

line 1090 and substitute the coordinates 
of your west longitude for the value of 
L. You'll have to convert any fraction 
of a degree of longitude (minutes and 
seconds) to a decimal fraction. If you 
round your longitude to the nearest de
gree the error you introduce won't be 
over two minutes. 

Change TZ in line 1190 so it reflects 
the value given for your time zone. 

Running the Program 
Now give your system the current 

time and date. Using this information, 
the program determines and displays 
the sidereal tin1e so you can select an 
hour of interest. The program sends this 
information to the printer, along with 
column headings for data that it will 
print (see Fig. 1). 

The program won't update calculat
ed time unless you press the break key 
and run the program again. 

If, for example, the sidereal time is 
given as 17:30:00, any object with a 

The Key Box 

Modelm 
32KRAM 
Disk Basic 
Printer 



------ - --·----. 

lllllll 
llllll 
19211 
111311 
111411 
111511 
111611 
111711 
111811 

Progwm LISting Sidereal/ BAS. 

CLS: ' Sidereal/ Bas by Adron Lilly, Albuquerque, NM 
CLEARlllllll:DEFINTE,H,I, J ,N,O,P-R:DEFSNGA- O,K,L,M,T,X- Z 
DIMA1 (51l) ,81 ( 50) , Cl ( ~ ll ) ,Dl ( 51l) ,El$ ( 511 ) 
DEFPNA4$ ( A5 ,A6,A7$ ) ~MID$ (A7$,A5*A6+l,A6) 
A$• " LOCAL TIME IS: tt:tt:tt• 
B$• " SI DEREAL TIME IS: tt:tt:tt DATE: tt/ ff/ tt• 
CS• "TODAY'S DATE: tt/ ff/ tt• 
D$•"SIDEREAL TIME I S: tt:tt:tt• 
G$• " ttt . tt tt.tt +tt tt ' ,. 

111911 L• lll6.667 ' LONGITUDE--Albuquerque, New Mexico 
llllll POKE16419, 32 ' Subs titutes "spac e• f o r curso r character 
lllll PRINT@512,"DOES COMPUTER HAVE CORRECT LOCAL STANDARD TIME ENT 
ERED? (Y/ N) ";: I $•INKEY$:IFI$~""GOTOlllll 
11211 IFIS <>" Y"THENCLS:PRINTCHR$(23) :PRINT@448 ," THIS PROGRAM NEED 
S LOCAL TIME (NOT DAYLIGHT TIME) TO DETERMINESIDEREAL TIME FOR YOU 
R LOCATION. PRESS <D> TO RETURN TO DOS TO SET THE TIME OR PRESS < 
R> TO RUN":LINEINPUTI$:IFI$="D"THENCLS:CMD"S" 
11311 CLS:S• PEEK(l6919) :MT•PEEK(l6921l) :H• PEEI<(l692l) :YR• PEEK(l6922) 
: D•PEEK (l6923) :M• PEEK ( l6924) ' Reads time/ date information 
11411 YR• VAL (RIGHT$ (STR$(YR) ,1 ) ) 'Gets one digit year from string 
11511 K•VAL(FNA4$(YR-1,8,"6.6383226.62241l86.61l64936.591l5796.641l37 4" 
)) 'WILL SUPPLY VALUE FORK THRU YEAR 1986 
11611 E• VAL (FNA4$(M-1 , 3,"1lllll0310591l91ll20151182212243273394334 ") ) 

'Supplies number of days in current year thru last day of 
previous month. 

11711 YR• PEEK ( l6922) :IFYR=84ANDM= >3THENE=E+l ' Leap yr . adds day 
1180 MT• MT/ 69:N=E+D 
1190 TZ•7 ' TIME ZONE, EASTERN 

CENTRAL 
MTN STD 
PACIFIC 

1200 T•H+MT+TZ:IFT>24THENT• T-24 

STD TIME ZONE=S 
STD TIME ZONE• 6 
TIME ZONE •7 
STD TIME ZONE•8 

12111 Zl• MT*69:C•K+ ( Il.ll657*N) +( l.llll27*T)-(L/ 15) 
12211 IFC>24THENC=C-24 
12311 X•CINT (C) :Y•C-X:Z•Y*61l:A3=CINT (Z) :A2=Z-A3:Z2•A2*61l 
12411 LPRINTUSINGA$;H;Zl;S 
1259 LPRINTUSINGB$;X;Z;Z2;M;D;YR 
1260 LPRINTTAB (3)"RIGHT ASCENSION" ;TAB(2l)"DECLINATION"; 
12711 LPRINTTAB(35)"0 BJECT" ; TAB ( 43)"(R.A. AND DEC. EPOCH 19511) " 
12811 LPRINTSTRING$(80,CHR$(6l)) 
1290 PRINTTAB (38) "LOCAL TIME IS:" 
1300 CMD"R" ' Turns time display on 
13111 PRINTTAB(3 5) USINGD$;X;Z;Z2 
13211 PRINTTAB (39) USINGC$;M;D;YR 
1330 PRI NT@271l,STRING$ ( 32,32) :PRINT@271l ," ENTER HOUR TO LIST • ";: PR 
INTCHR$ ( 21) ; CHR $( 244 ) ;CHR$(245 ) ;CHR$ ( 246 ) ; CHR$ (21) ;" "1 :LINEINPUTP 
S:P=VAL(P$ ) :IFP$=""GOT01339 
1340 IFINSTR("Il l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 211 

21 22 23",P$ )THEN1351l ELSEGOSUB181lll :GOT01331l 'Chec ks for a n int 
eger between 0 and 23 
13511 PRINT : PRINTTAB ( 27 ) " <0 > TYPES 1 THRU 9" 
13611 PRINTTAB ( 97)" <1 > SINGLE STARS"; 
1379 PRINTTAB (27 ) " <2> DOUBLE STARS" ; 
1380 PRINTTAB (47)" <3> RESERVED" 
13911 PRINTTAB (Il7)" <4> DOUBLE-DOUBLE"; 
1409 PRINTTAB( 27 ) " <5> MULTIPLE STARS"; 
14111 PRINTTAB(47 ) " <6 > NEBULA "; 
1 4 ~ 0 PRINTTAB(07) " <7 > DBL CLUSTER"; 
1430 PRINTTAB (27 ) " <8 > GLOBULAR CLUS" ; 
1440 PRINTTAB ( 47 ) " <9 > GALAXY " 
14 50 PRINT@718,"WHAT TYPE •••••••••• • ";:PRINTCHR$(21 ) ; CHR$ (244) ;CHR 
$ ( 245) ; CHR$ (246 ) ; CHR$(21) ; " ";:LINEINPUTP2$ : P2•VAL (P2$) : IFP2$•""GO 
T01450 'Pr i nts right pointing hand in menu 
1460 I FINSTR( "0 1 2 3 4 56 7 8 9",P2$)THEN1470 ELSEGOSUB179B :GOT 
014 50 ' Chec ks for an integec between 0 and 9 
1470 PRINT@270,STRING$(22 ,32) :PRINT@718,STRING$(27,32) 
1480 PRINT@270,"SEARCHING HOUR" ;P; "FOR TYPE";P2 
1490 I • 0: J•0:M•0:K=9:RESTORE 
1500 READA,B, C,D,E$:IFA=25GOT01570 'Reads data list and checks f o 
rend of list (i.e., A=25) 
1510 IFA <> PGOT01500 '"A" has to be hour selected 
1 520 IPP2•0GOT01 540 ••e• equals all categories selected 
1539 IPP2 <>VAL (E$) GOT015BB 'Must equal category you s elected 
1540 A•A*60:Al ( I) • A:Bl ( I ) =B:Cl ( I)=C:Dl(I) • D:El$ ( I )•E$ 'Items are r 
ead into five arrays for later sorting 
1550 PRINT@? 81 ,STRING$ (59 ,32) : PRINT@781 ,MID$ ( E$ 1 2, ( LEN ( E$ ) ) ) ' Prin 
ts items on lower part of s c reen 
1560 I •I+l: GOT01500 'Increments counter and repeats sequence 
157 11 IFI=0GOT018lll ELSEK=I:R=R+l:PRINT@7 75,STRING$(50,32) : PRINT@77 
?, " ITEMS AT HOUR" ;P; "ARE BEING SORTED FOR PRINTING":IPR>lTHENLPRIN 
T 
1589 
15911 
161111 
1610 
1620 
16311 
1640 

M• I 'Start of Shell-Metzner sort routine. Fo r more 
M•INT (M/2) 'information see "Programming Tec hniques 
IPM• 0GOT01741l 'fo r Level II Basic " by Wm. Barden, Jr. 
FORS•0TOM-l 
I • S:J•S+M:S1 • 0 
IF (Al(I ) +Bl(I ) ) <•(Al(J)+Bl(J) )GOT01680 
Sl • l 

Listing continued 

right ascension of 17 hours and 30 min
utes appears on the meridian. Those 
objects with an earlier time are to the 
west and those with later hours are to 
the east. 

Program Operation 

After you answer the What Hour? 
query with an integer between zero and 
23, the program displays a menu with 
10 selections (see Fig. 2). The number 
you choose from the menu is compared 
to the first number in the string in each 
of the data statements for the hour you 
input earlier. If there's a match, the 
program transfers that data statement 
into four numeric and one string arrays. 

The data in line 3870 ends the pro
gram read and starts sorting the numer
ic and string arrays. When the sort is 
complete, the program prints the arrays 
using the format established for G$ in 
line 1080. 

As the program locates the objects 
within your chosen hour and category, 
it prints them below the menu with the 
current item replacing the previous one. 
This display indicates the program is 
running as it takes several seconds to 
read all the data. 

SOFTWARE FROM SON 
MAZE A PHRASE WORD GAME 
A real brain teaser Compete with others by choosing a 

~~:;~~ bPu~~~:~C"::~ ~~~~rw~~~~~ous~~:~:~ ~~ut!:~ 
of phrasesorwords. lt wUiprovk1ehoursof fun. chal lenge 
and education for the whole family. (2 to 9 p layers) 
$11.115 TAPE $20.115 DISK $7.115lLIST 

DOT TO DOT CHALLENGE GAME 
Just connect the dots toseorees many boxes as you can 

~r;;lii~:O?~~~::;~~~: n~": g~~~e;,',t~1 a5~:,e,~~:::.'~!! 
Sto adult 
$11.115 TAPE $12.115 OISK $4.115lLIST 

STAIR CONSTRUCTION PLANNING AIDE 
Two-for-one special Take 1 step up and build your own 
stair plana by ualng the Stair Constructton Planning Atd. 
Oes~ns standard or spiral type sta11s Saves time and 
money. Great for e ither the do-it· yourselfer or the 
construction trade professklnal 
$1.115 TAPE $12.115 DISK $4.115lLIST 
Send check, money order, or COD accepted. 
Dealer Inquiry welcome. 
Minimum Syotomo Aoqulted: Modell L .. et II, Ill, IV 0< 
COCO · 11K RAM. 

~~.:.' fo~~~ ~ ~n :.~r~~~~:~~ r~l~!~~~~~h4~n;:~· add 

SON SOFT 
905 North 21st Street , Superior, WI 54880 
Phone 1-71 5-394-7853 

.-- 292 
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Add or Delete Your Own Bodies 

The program allows you to add or 
delete objects without changing any of 
the program parameters. The one ex
ception is if you exceed 50 objects in any 
hour. Then you must change the dimen
sion statement in line 1020 to reflect the 
new total. 

You may use menu item 3 to insert a 
category of special interest. Be sure to 
follow the established data format and 
precede the last item in. a data statement 
with a category number as this is one of 
the two sorting keys. 

Modifications 

This program runs under TRSDOS 
1.3 and LDOS 5.1.2. 

To modify it for NEWDOSSO 2, 
change line 1300 to 'CMD"CLOCK, 
Y" ', delete lines 1580-1720 inclusive, 
and remove the apostrophe from line 
1730. These changes remove the Sheil
Metzner sort routine and substitute a 
machine-language sort. Both TRSDOS 
and LDOS have a fast sort routine, but 
they handle only single arrays. • 

Write to Adron D. Lilly Jr. at 924 
Tramway Lane, Albuquerque, NM 
87122. 

TIREU? 
of typing DIR: I , COPY "nLDIAIID": I TO 
''nLDIAIII'': 0, PUJtCII''nLDIAIII'': 0, LilT 
"nLDIAIID": I, LOAD " nLDIAIID" (P = 3), 

PDRIYI = ... and on and on and on! 
Then you are ready tor DOITAMDI. Imagine 
over 140 commands tha1 YOU dellne. exe
cuted With ONLY ONE OR TWO KEYSTROKES! 
rnstant sorted directories With I key Load 
Basic. protect memory, run your program 
With 2 keystrokes. LISt a tile to the screen or 
the printer. print a directory. copy a tile 
from one disk to another. copy the entire 
disk. and lor Newdos 80 owners. change a 
PDRIVE With 2 keystrokes. 
Your DOS has a lot ol great lea1ures. The 
trouble Is. you have to remember all those 
commands. With DOITAMDI those com
mands are I or 2 keystrokes away. Nothing 
to remember and nothing to forget. )ust 
use Itt 
DOITAMDI Is con.tlgured tor each DOS. 
tha11s. we use the SPECIAL tea1ures In YOUR 
DOS tor the GREATEST utility you·u ever 
want Once you use DOITAMDI you·u won
der how you got along Without lt. Now 
available tor NEWDOS80. DOSPLUS, MULTI
DOS and LDOS tor $49.95 complete With the 
easiest lilStructlons you·u find. By the way. 
DOlT AllOR Is written In FAST z 80 machine 
code. 

SPICL\1. 
...._ __ .,II.. INTRODUCTORY orna,._ .t __ 

$39.95 
-y D£Al.ER INQUIRIES lNVTTED 

CDC .... t67 
Serious Software lor the 80'a 

13715 V•nowen Street, Van Nuya, CA iU 405 (213) ast7·9692 
Toll Free Order (800) 6112·5235 
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Listing continu«< 

1658 A• Al(I) :B•Bl(I) : C•Cl (I) :D~Dl(I) :ES•El$(1) 
1668 Al(I)•Al(J) :Bl ( I ) • Bl(J) : Cl (I)•Cl(J) :Dl(I)•Dl(J) :El$(I)•El$(J) 
1678 Al (J)•A:Bl (J)~B:Cl(J)•C:Dl (J)•D:El $(J)•E$ 
1688 I • J:JaJ+M:IFJ <KGOT0163 8 
1698 IFS1• 8GOT01718 
1788 GOT01628 
1718 NEXTS 
1728 GOT01598 
1738 'CMD"O" ,I,Al(8) ,Bl ( 8) ,Cl(8 ) ,Dl (8 ) ,El$(8) Delete the remark sy 
mbol and this sentence to use NEWDOS89's sort routine 
1748 FORJ•8TOK-l 'Loop to print sorted array 
17 58 0•0+1 
1768 LPRINTUSINGG$;0;Al(J)/68;Bl(J) ;Cl (J) ;Dl(J) ;MID$ (El $(J) ,2, (LEN 
(El $(J)))) 
1778 NEXTJ 
1788 PRINT@775,STRING$(58,32) :GOT0133 8 
1798 PRINT@718,"INPUT AN INTEGER BETWEEN 8 AND 9":FORQ•8T0588:NEXT 
O:PRINT@718,STRING$(48,32) :RETURN 
1888 PRINT@278,"INPUT AN INTEGER BETWEEN 8 AND 23":FOR0•8T0508:NEX 
TO:PRINT@278,STRING$(48,32) :RETURN 
1818 PRINT@782,"NO TYPE";P2;"ITEHS FOUND AT" ;P; "HOUR(S) " :FORJalT05 
88 :NEXTJ:GOT01338 
1829 DATA85,31.5,+21,59,"6 
1838 DATA21,38 ,9 ,-81,83,"8 
1848 DATA13,39.9,+28,38,"8 
1858 DATA16,28.6,-26,24,"8 
1868 DATA15,16.8,+82,16,"8 
1878 DATA17,36.7,-32,11,"8 
1888 DATA17,58.6,-34,48,"8 
1898 DATA18,88.7,-24,23,"6 
1988 DATA17,16.2,-18,28,"8 
1918 DATA16,54.5,-84,82,"8 
1928 DATA18,48.4,-86,28,"8 
1938 DATA16,44.6,-81,52,"8 
1948 DATA16,39.9,+36,33,"8 
1958 DATA17,35.8,-83,13,"8 
1968 DATA21,27.6,+11,57,"8 
1978 DATA18,16.8,-13,48,"6 
1988 DATA18,17 .9 ,-16,12,"6 
1998 DATA18,17.8,-17,89,"8 
2888 DATA16,59,5,-26,11,"8 
2818 DATA17,59.6,-23,82,"6 
2828 DATA18,81,6,-22,38,"9 
2839 DATA18,33.3,-23,58,"8 
2848 DATA17,53.9,-19,81,"8 
2858 DATA18,14.8,-18,38,"5 
2868 DATA18,28.8,-19,17,"8 
2879 DATA18,42.5,-89,27,"8 
2888 DATA19,57.5,+22,35,"6 
2898 DATA18,21.5,-24,54,"8 
2188 DATA28,22.1,+38,22,"8 
2118 DATA21,37.5,-23,25,"8 
2128 DATA88,48.8,+41,88,"9 
2138 DATA88,48.8 1 +48,36,"9 
2148 DATA81,31.1,+38,24,"9 
2158 DATA82,38.8,+42,34,"8 
2168 DATA86,85.8,+24,21,"8 
2178 DATA85,32.8,+34,86,"8 
2188 DATA85,49.1,+32,32,"8 
2198 DATA85,25.l,+35 ,48,"8 
2288 DATA21,38.4,+48,13,"8 
2218 DATA86,44.9,-28,41,"8 
2228 DATA12,28.8,+58,22,"2 
2238 DATA85,32.9, - 85,25,"6 
2241 DATA85,33.1,-85,18,"6 
2258 DATA88,37.2,+28,18,"8 
2268 DATA83,44.5,+23,57,"5 
2278 DATA87,39.6,-14,42," 8 
2288 DATA87,34,3,-14,22,"8 
2298 DATA88,11.3,-85,38,"8 
2388 DATA12,27,3,+88,16,"9 
2318 DATA87,88,6,-98,16,"8 
2328 DATA13,27,8,+47,27,"9 
2338 DATA23,22,8,+61,19,"8 
2341 DATA13,18.5,+18,26,"8 
2358 DATA18,52.8,-38,32,"8 
2368 DATA19,36.9,-31,83,"8 
237 8 DATA19,14.6,+39 1 85,"8 
2388 DATA18,51,8,+32,58,"6 
2398 DATA12,35.1,+12,95,"9 
2488 DATA12,39.5,+11,55,"9 
2418 DATA12,41.1,+11,49,"9 
2428 DATA12,19.4,+84,45,"9 
2438 DATA16,58.1,-38,83,"8 
2448 DATA13,13.5,+42,17,"9 
2458 DATA12,54.3,+21,57 ,"6 
2461 DATA11,16.3,+13,23,"9 
2478 DATA11,17.6,+13,17,"9 
2481 DATAI8,48.5,+12,88,"9 

M-1, 
M-2, 
M-3, 
M-4, 
M-5 , 
M-6, 
M-7, 
M-8, 
M-9, 
M-18, 
M-11, 
ll-12, 
ll-13, 
M-14, 
M-15, 
M-16, 
M-17 I 

M-18, 
M-19, 
M-28, 
M-21, 
M- 22 , 
M- 23 , 
M-24, 
M-25 , 
M-26 I 

M- 27, 
M-28, 
M-29 , 
M- 38, 
M-31, 
M-32 , 
M-33, 
M-34, 
M-3 5 , 
M-36, 
M-37, 
M-38, 
M-39, 
M-41, 
M-48, 
M-42, 
M-43, 
M- 44, 
M-45, 
M-46, 
M-47, 
M-48, 
M-49, 
M-58, 
M- 51, 
M-52, 
M-53 I 

M-54, 
M-55, 
M-56, 
M-57, 
M-58, 
M-59 , 
M-68, 
M-61, 
M-62, 
M-63, 
M-64, 
M-65, 
M-66, 
M-67, 

CRAB NEB. IN TAURUS" 
GLOB. CLUS. IN AQUARIUS" 
GLOB. CLUS. IN CANES VENATICI " 
GLOB . CLUS. IN SCORPIUS" 
GLOB. CLUS . IN SERPENS" 
GAL , CLUS. IN SCORPIUS " 
GAL. CLUS . IN SCORPIUS " 
LAGOON NEB . IN SAGITTARI US " 
GLOB. CLUS. IN OPHIUCHUS " 

GLOB. CLUS. IN OPHIUCHUS" 
GAL. CLUS. IN SCUTUM" 
GLOB. CLUS . I N OPHIUCHUS " 
GLOB . CLUS. IN HERCULES" 
GLOB. CLUS. IN OPHIUCHUS" 
GLOB . CLUS. IN PEGASUS" 
EAGLE NEB, IN SERPENS" 
SWAN NEBULA IN SAGITTARIUS" 
GAL. CLUS. IN SAGITTARIUS• 
GLOB. CLUS. IN OPH I UCHUS" 
TRIFID, SAGITTARIUS" 
GAL . CLUS. IN SAGITTARIUS" 
GLOB. CLUS . IN SAGITTARIUS" 
GAL. CLUS . IN SAGITTARIUS" 
MILKY WAY I N SAGITTARIUS" 
GAL. CLUS . IN SAGITTARIUS" 
GAL. CLUS. IN SCUTUM" 
DUMBBELL IN VULPECULA" 
GLOB. CLUS . IN SAGITTARI US" 
GAL. CLUS . IN CYGNUS " 
GLOB. CLUS. IN CAPRICORNUS" 
GALAXY IN ANDROMEDA" 
GALAXY IN ANDROMEDA" 
GALAXY IN TRI ANGULUM" 
GAL. CLUS . IN PERSEUS" 
GAL . CLUS. IN GEMINI " 
GAL . CLUS . IN AURIGA" 
GAL. CLUS. IN AURI GA" 
GAL, CLUS . IN AURIGA" 
GAL . CLUS. IN CYGNUS" 
GAL. CLUS. IN CANIS MAJOR" 
DOUBLE STAR IN URSA MAJOR" 
NEBULAE I N ORION" 
NEBULAE IN ORION " 
BEEHIVE IN CANCER" 
PLEIADES IN TAURUS " 
GAL. CLUS . IN PUPPIS" 
GAL. CLUS. IN PUPPIS" 
GAL , CLUS. IN HYDRA" 
GALAXY IN VIRGO" 
GAL, CLUS. IN MONOCEROS" 
WHIRLPOOL IN CANES VENATICI" 
GAL. CLUS . IN CASSIOPEIA" 
GLOB. CLUS. IN COMA BERENICES" 
GLOB. CLUS. IN SAGITTARIUS" 
GLOB, CLUS. IN SAGITTARIUS " 
GLOB. CLUS. IN LYRA" 
RING NEBULA IN LYRA" 
GALAXY IN VIRGO" 
GALAXY IN VIRGO" 
GALAXY IN VIRGO" 
GALAXY IN VIRGO" 
GLOB. CLUS. IN OPHIUCHUS" 
GALAXY IN CANES VENATICI" 
BLACKEYE IN COMA BERENICES" 
GALAXY IN LEO" 
GALAXY IN LEO" 
GAL. CLUS . IN CANCER" 

Lisr;ng c:oruinutd 



WORK 
HERE'S HOW TO 
MAKE FOUR 
WORKERS OUT 
OF ONE .. . 

THE 
BI·TECH 
MULTIPLEXER 
Make your office work easier by adding the 
Bi-Tech Multiplexer to your Hard Disk. The 
Multiplexer allows four computers to share 
the same Hard Disk Data Base. 
Bi-Tech's State-of-the-Art Hard Drives are 
available in 10-,15- and 20-megabyte 
formatted capacities and now introducing the first truly reliable 
5-megabyte removable cartridge drive. So get it together and let 
your hard drive work for you and your office. 

~~ ~~~P~r\~es~~~m s 8 9 5 0 
Multiplexer as low as 

' The BI·Tech Mulhp lexer IS a h igh speed parallel deVIce 
Hard Dnves and Multiplexers available for most computers 



TRS-80 MODEL Ill 
ASSEMBLY LANGUAGE 
A complt>te coursE' on assembly language. 

wrottt>n fo r the b~ginn~r. Basic concepts . 
the Z-80 inst ruct ion set . comple te Model 
Il l ROM and RAM onformatoon . program
ming examples. the disk controller . the 
TRSDOS 1.3 disk operating sys tem . 
RS· 2 3 2-C interface 

With the book you can also purchase 
Monitor 15, a comprehensivE' machone 
la11guagt> monotor (specify Madl'l 1 or 3). 
Book only . ... ... . ............... $16.95 
Book ~nd Monitor 15 on disk . ..... . $29.95 

SYSTEM DIAGNOSTIC 
Compll'tl' diagnostic tests for every 

componl'nt of you r TR S-80 Modl'l 1 or l . 
Tl'sts for ROM. RAM. Video Display. 
Keyboard . Line Printer. Casse tte RE'COrder. 
Dos k Drives. RS-232-C Interface. lndovodual 
or contonuous testong modes Models 1 or 
3 only. 
Syst~m Di~gnostic . . . . ........... $99.95 

SMART TERMINAL 
The onrel/igenr termonal program. with 

automatic transmossoon and storage of dat~ . 
true BREAK key. cassettE' and disk files 
compatoble with SCRI PSIT' and Electric 
Pencil' Same program supports both cas
settE' and d isk systems. 
Mod~l 1 or 3 version ...... . ... . .. $74.95 
Mod~l 2/ 12 ICP/MI V~rsion ....... S79.95 

TYPITALL 
The SCRIPSIT' Compat ib le Word Processor 

TYPITALL is a new word processong pro· 
gram which is upward compatoble woth 
SCRIPSIT' foo the Model 1 and 3 TRS-80. 
TYP ITALL includes features likE' these: as
sign any sequencE' of keystroki'S to a single 
control kl'y. See the formattl'd text on :he 
screen before printing. Send the formatted 
text to a disk file for late r prtnt ong. Mergl' 
data from a filt> whole prtntong. Send any 
control or graphic charactt>r to thE' printer. 
Use the same version on the Model 1 or 3. 
Reenter the program woth all text ontact of 
you accidentally exit without savong text. 
TYPITALL (disk onlyl . ........... $1 29.95 

SMALL BUSINESS 
ACCOUNTING 

Based on Dome BookkeE'pong Record 
1612. thos program keeps track of oncomt>. 
expenses, and payroll (not oncluded on 
cassette version) for a small busones' 
Mod~l 1/3/ 4 disk v~rsion ......... $59.95 
Mod~l 1/ 3/ 4 usntt~ v~rsion ..... $29.95 
Mod~l 2/ 12 or IBM/ PC v~rsion . . .. $69.95 

HOME BUDGET 
Analyzes your on come and ex pt>ns t> s. 

com putes monthly and year-to-date sum
maries including ta x deductoons. 
Mod~l 1/ 3/ 4 disk v~rsion ..... . . . . $49.95 
Mod~l 1/3/4 uss~tte v~rsion . . . . . $29.95 
Mod~l 2/12 or IBM/ PC v~rsion .... S59.95 

24-hour TOLL-FREE Order number: 
Outside California call: 

(800) 428-7825, ext 169 
Inside California call: 

(800) 428-7824, ext 169 
Visa, Mast er Card. o r COD Orders 

only. Fo r information call : 
(91 4) 634-1821 ..-1 75 

9· 5 Eastern time only. 
Add S3.00 postagE' & handling. 

New York resodent s add sales tax. 

Howe Software 
14 l exington Rd. New City. NY 10956 

•T RS· 8 0 ~~ a tradt>mcuk of T•ndy (.o1 p 
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Listing rontinuM 

2498 DATA1 2 ,36.8,-26,29,"8 M-68, GLOB. CLUS. IN HYDRA" 
2588 DATA18,28.1,-32,23,"8 M-69, GLOB. CLUS. IN SAGITTARIUS" 
2518 DATA18,48.9,-32,21,"8 M-79, GLOB. CLUS. IN SAGITTARIUS" 
2529 DATA19,51.5,+18,39,"8 M-71, GLOB. CLUS . IN SAGITTARIUS" 
2539 DATA29,59.7,-12,44,"8 M-72, GLOB. CLUS. IN AQUARIUS" 
2549 DATA2B,56.2,-12,59,"5 M-73, ASTERISK IN AQUARIUS" 
2559 DATA91,34.9,+15,32,"9 M-74, GALAXY IN PISCES" 
2569 DATA29,93.2,-22,04,"8 M-75, GLOB . CLUS . IN SAGITTARIUS" 
2579 DATA01,39.1,+51,19, "6 M-76, DUMBBELL, PLANETARY IN PERSEUS" 
2589 DATA0 2,40.1,-.01,14,"9 M-77, GALAXY IN CETUS" 
2590 DATA05,44.2,+00,02,"6 M-78, DIFFUSE NEB . IN ORION" 
26 08 DATA95,22. 2,-i 4,34,"8 M-79, GLOB. CLUS. IN LEPUS" 
2619 DATA16,14.1,-22 , 52 ,"8 M-89, GLOB . CLUS. IN SCORPIUS " 
2620 DATA99,51.5,+69,18 ," 9 M-81, GALAXY IN URSA MAJOR" 
26 30 DATA09,51 .9,+69 , 56 ,"9 M-82, GALAXY IN URSA MAJOR" 
26 40 DATA13,34 . 3,-29 , 37, "9 M-83, GALAXY IN HYDRA" 
2650 DATA12 ,2 2.6 , +13,10 ," 9 M-84, GALAXY IN VIRGO" 
266 0 DATA12,22 . 8,+18 ,28,"9 M-85, GALAXY IN COMA BERENICES" 
267 0 DATA12,23.7,+13,13,"9 M-86, GALAXY IN VIRGO" 
268 9 DATA12,28.3,+12,49,"9 M-87, GALAXY IN VIRGO" 
2699 DATA12 , 29.5,+14 ,4 2, " 9 M-88, PINWHEEL, IN COMA BERENICES" 
270 0 DATA12,33 .1,+1 2 , 59 , "9 M-89, GALAXY IN VIRGO" 
2710 DATA12,34.3,+13,26, "9 M-90, GALAXY IN VIRGO" 
2729 DATA17,15.6,+43,12 ,"8 M-92, GLOB. CLUS. IN HERCULES" 
2739 DATA97,42.5 , - 23 ,4 5 ,"9 M-93 , GAL. CLUS . IN PUPPIS" 
27 40 DATA12,48.6,+41,23,"9 M-94, GALAXY IN CANES VENATICI" 
27 50 DATA10,41.3,+11, 58,"9 M-95, GALAXY IN LEO" 
2769 DATA19,44. 2 ,+12 ,0 5 ,"9 M-96, GALAXY IN LEO" 

2779 DATA11,11.9,+55,18,"6 M-97, OWL NEB, PLANETARY IN URSA MAJOR" 
27 89 DATA12,1 1 .3 ,+1 5 ,11,"9 M- 98, GALAXY IN COMA BERENICES " 
2799 DATA12 ,16 .3 ,+1 4 ,42, " 9 M-99, GALAXY IN COMA BERENICES" 
2899 DATA12 ,29.4, +16,86,"9 M-109, GALAXY IN COMA BERENICES " 
2819 DATA14 ,01.4,+54, 35 , "9 M-101, GALAXY IN URSA MAJOR" 
2820 DATA91,29 . 9,+60,26, " 9 M-103, GAL. CLUS. IN CASSIOPEIA" 
2830 DATA12,37 . 3,-11 , 21,"9 M-194, SOMBRERO, IN VIRGO" 
28 40 DATA10 , 45.2,+12,51 , "9 H-10 5, GALAXY IN LEO" 

2850 DATA12,16.5,+47,3 5 , " 9 H-196 , GALAXY IN CANES VENATICI" 
2860 DATA16, 29.7,-12 , 57 ," 8 M-197, GLOB . CLUS. IN OPHIUCHUS " 
2879 DATA11,08.7, +55 , 57,"9 H-198, GALAXY IN URSA MAJOR" 
2889 DATA11,55.0,+53,39,"9 M-199, GALAXY IN URSA MAJOR" 
2899 DATA99,44.6,-12,09,"6 PLANETARY NEB IN CETUS, HAG 8.5 " 
2909 DATA17,42.8,+72 ,11," 2 PSI DRACONIS, DOUBLE STAR" 
2910 DATA92,90.8,+42,96, " 2 GAMMA ANDROMEDAE , DOUBLE STAR" 
2929 DATA92,18.0,+56,54, " 7 PERSEUS, DOUBLE CLUSTER" 
2930 DATA92, 24. 9 ,+67,11,"5 I OTA CASSIOPEIAE, TRIPLE STAR" 
2940 DATA02,47.0 , +55,41, " 2 ETA PERSEI, DOUBLE STAR" 

2959 DATA04 , 57.3,-14 ,53 ,"1 R LEPORIS, CRIMSON STAR" 
296 9 DATA97,31.4,+32,09, " 2 CASTOR, DBL, IN GEMINI, 1.8'" 
2970 DATA98,37. 5 ,+19, 52, "8 PRAESEPE CLUSTER" 
2980 DATA19,17.2,+29,96,"2 GAMMA LEONIS, DOUBLE STAR" 
2999 DATA13,21 .9 ,+55, 11,"2 MIZAR, DBL, IN URSA MAJOR , 14.4° " 
3999 DATA12, 53.7,+38 , 35,"2 COR CAROL!, DOUBLE STAR" 
391 9 DATA12 , 3 9.1 , -91,11," 2 GAMMA VIRGINIS , DOUBLE STAR" 
3029 DATA17,31.2,+55 ,13,"2 NU DRACONIS , DOUBLE STAR" 

3039 DATA13 ,23.8 ,-47,93,"8 OMEGA CENTAUR!, GLOBULAR CLUSTER" 
3949 DATA14,42 . 8 , +27 ,17 ,"2 EPSILON BOOTIS , DOUBLE STAR" 
3959 DATA15 , 37 . 5 , +36 ,48,"2 ZETA CORONAE BOREALIS, DOUBLE STAR" 
3969 DATA17,12 .4 ,+14,27,"7 ALPHA HERCULIS , DOUBLE CLUSTER" 
3979 DATA18,42 . 7 , +39,37, "4 EPSILON LYRAE, DOUBLE-DOUBLE" 
3089 DATA16,23.6, - 26 ,19,"2 ANTARES , DBL , IN SCORPIUS, 3.9°" 
3099 DATA29,15.3,-12 ,4 2,"4 ALPHA CAPRICORN! , DOUBLE-DOUBLE" 

3199 DATA96,42.9, - 16 ,3 9 ," 2 SIRIUS, DBL, IN CANIS MAJOR, 3-11.5°" 
3119 DATA14,13.4,+19,27,"1 ARCTURUS , MAGNITUDE -9 .96 " 
3129 DATA18 , 35.2 ,+38 ,44 ,"1 VEGA, MAGNITUDE 9.94" 
3139 DATA05,13.0,+45,57,"1 CAPELLA, MAGNITUDE 9 . 9 5" 
31 49 DATA90 , 39.4,+85,03,"5 NGC-9188, ' OLDEST GAL STR CLUS ' IN CEPH 
EUS " 

3159 DATA20,57 .9,+44 ,08,"6 NGC-7999 N. AMER. NEB IN CYGNUS " 
3169 DATA21,91 .4,-11,34, " 6 NGC-7909, SATURN NEB IN AQUARIUS" 
3179 DATA2 2,27 .9,-21 ,06,"6 NGC-7293, HELIX NEB IN AQUARIUS" 
3188 DATA29 , 54.3,+31,39,"6 NGC-6969, VEIL NEB IN CYGNUS" 
3199 DATA12,33.9,+26,16,"9 NGC-4565 , GALAXY IN COMA BERENICES" 
3208 DATA16,45.6,+47 ,37 ,"8 NGC-6229, GLOBULAR CLUSTER IN HERCULES" 
3210 DATA17, 91.4,-24,32,"8 NGC-6284, GLOBULAR CLUSTER IN OPHIUCHUS 

3229 DATA17,9 2.1,-22 ,39,"8 NGC-6287 , GLOBULAR CLUSTER IN OPIUCHUS " 
3230 DATA17,58 .8,+66,38,"6 NGC-6543, PLANETARY MAG 8, IN DRACO" 
3248 DATA17 ,29.7, -17,46," 8 NGC-6356, GLOBULAR CLUSTER IN OPHIUCHUS 

3258 DATA18,59. 3 ,-98,46,"8 NGC-6712, GLOBULAR CLUSTER IN SCUTUM" 
3269 DATA29,31.7,+97,14,"8 NGC-6934, GLOBULAR CLUSTER IN DELPHINUS . 

Listing continued 



L ISting continued 

327 0 DATA00,50.3,+56,19,"6 NGC-0281, DIFFUSE GALACTIC NEB" 
3289 DATA91,43.0,+61,01,"5 NGC-0663, COMPRESSED CLUSTER IN CASSIOP 
EIA" 
3299 DATA99,54.4,+69,49,"6 NGC-0059, DIFFUSE GALACTIC NEB" 
33 99 DATA05,36.2,-07,96,"6 NGC-1438, DIFFUSE GALACTIC NEB IN ORION . 
3319 DATA85,39.3,-91,52,"6 NGC-2024, DIFFUSE GALACTIC NEB IN ORION 

3320 DATA96,38.2,+99,57,"6 NGC-226 4, CONE NEB, IN MONOCEROS" 
333 8 DATA21,91.2,+67,58,"6 NGC-7023, DIFFUSE GALACTIC NEB IN CEPHE 
us• 
33 40 DATA86,29.7,+84,54,"6 NGC-2237, ROSETTE NEBULA IN MONOCEROS" 
335 0 DATA09,19.3,+72,14,"6 NGC-0048, PLANETARY IN CEPHEUS" 
~360 DATA04,11.9,-12,52,"6 NGC-1535, PLANETARY NEBULAE IN ERIDANUS 

337 9 DATA85,52.6,+46,96,"6 I . 2149, PLANETARY NEBULAE" 
3380 DATA07,26.2,+21,91,"6 NGC-2392, ESKIMO, PLANETARY NEB IN GEMI 
NI" 
3390 DATA07,39.5,-14,36,"6 NGC-2438, PLANETARY NEBULAE" 
3400 DATA10,22.3,-18,23,"6 NGC-3242, PLANETARY NEBULAE IN HYDRA" 
3410 DATA12,21.9,-18,29,"6 NGC-4361, PLANETARY NEBULAE IN CORVUS" 
3429 DATA14,03.0,+28,46,"5 NGC-5466, COMPRESSED CLUSTER IN BOOTES" 
~430 DATA16,42.4,+23,54,"6 NGC-6210, PLANETARY NEBULAE IN HERCULES 

3449 DATA18,99.6,+06,51,"6 NGC-6 572 , PLANETARY NEBULAE IN OPHIUCHU 
s • 
3459 DATA19,28.9,+99,58,"6 NGC-6803, PLANETARY NEBULAE IN AQUILA" 
3469 DATA19,41.1,-14,17,"6 NGC-681 8 , PLANETARY NEBULAE IN SAGITTAR 
IUS" 
347 8 DATA19,43.5,+50,25,"6 NGC-6826, PLANETARY NEBULAE IN CYGNUS" 
3489 DATA20,12.7,+12,35,"6 NGC-6891, PLANETARY NEBULAE IN DELPBINU 
s• 

3499 DATA16,29.7,-12,57,"8 NGC-6171, GLOBULAR IN OPHIUCHUS" 
3590 DATA21,05.2,+42,92,"6 NGC-7027, PLANETARY NEBULAE, IN CYGNUS" 
3519 DATA23, 03.2,+59 ,59,"6 NGC-1476, PLANETARY NEBULAE IN CEPHEUS" 
352 9 DATA23,23 .5 ,+42,15,"6 NGC-7662, PLANETARY NEBULAE IN ANDROMED 
A" 

3539 DATA00,37.6,+41,2 5 ,"9 NGC-0205 , SPIRAL GALAXY IN ANDROMEDA" 
3540 DATA09,45.1,-25,34,"9 NGC-0253, SPIRAL GALAXY IN SCULPTOR" 
3559 DATA02,44.3,-39,29,"9 NGC-1097, BARRED SPIRAL IN FORNAX" 
3569 DATA11,17 .7,+13, 53 ,"9 NGC-3628, SPIRAL GAL IN LEO" 
3579 DATA07 , 32 .0,+6 5,43,"9 NGC- 2493, SPIRAL GALAXY IN CAMELOPARDAL 
I S" 

3580 DATA08,49.6,+33,38,"9 NGC-2683 , SPIRAL GALAXY IN LYNX" 
3590 DATA0 9 , 18 .6,+51,12,"9 NGC- 2841, BARRED SPIRAL IN URSA MAJOR" 
3600 DATA09,29.3,+21,44,"9 NGC-2993, SPIRAL GALAXY IN LEO" 

361 0 DATA10,02.8,-07,28,"9 NGC-3115 , ELLIPTICAL GALAXY IN SEXTANS" 
3620 DATA1 9, 35 .7,+53,46,"9 NGC-3310, BARRED SPIRAL GALAXY" 
363 0 DATA11,03.2 ,+90,14,"9 NGC-3521, SPIRAL GALAXY IN LEO" 
3640 DATA11,46.1,+49,00,"9 NGC-3 893 , SPIRAL GALAXY IN URSA MAJOR" 
3650 DATA1 2,13.1 ,+36 , 36 ,"9 NGC-4214, BARRED SPIRAL IN CANES VENATI 
CI" 

3660 DATA12 ,15. 9,+38,05,"9 NGC-4244 , SPIRAL GALAXY IN CANES VENATI 
CI " 
3670 DATA13 ,98. 5 ,+37,19,"9 NGC- 5905, GALAXY IN CANES VENATICI" 
3680 DATA12,39.8 ,+32,4 9,"9 NGC-4631, SPIRAL GALAXY IN CANES VENATI 
CI" 
3690 DATA12,48.0,+25 ,46,"9 NGC-47 25 , SPIRAL GALAXY IN COMA BERENIC 
ES" 

3700 DATA13,35.1,+09,98,"9 NGC- 5248, SPIRAL GALAXY IN BOOTES" 
3710 DATA19,42.1,-14,53,"9 NGC-6822, IRREGULAR GALAXY IN SAGITTARI 
us• 

3720 DATA22,35.9,+34,10,"9 NGC-7331, SPIRAL GALAXY IN PEGASUS" 
3730 DATA23 , 55 . 3 , - 32,51,"9 NGC-7793 , SPIRAL GALAXY IN SCULPTOR" 
37 49 DATA01,51.0,+19,93,"2 GAMMA ARIES, WHT ' YEL DBL." 
3759 DATA0 5 , 12 . 1 , - 98,15,"1 BETA ORIONIS, 'RIGEL' MAG 9.14" 
~760 DATA07,36 . 7 ,+05 ,21,"1 ALPHA CANIS MINORIS, 'PROCYON' MAG 9.38 

3779 DATA19,48.3,+88,44,"1 ALPHA AQU ILAE, 'ALTAIR' MAG 8.77" 
3780 DATA85,52. 5, +97 , 24,"1 ALPHA ORIONIS , 'BETELGEUSE' MAG VARIABL 
E" 

3799 DATA04, 33. 0,+16, 25 ,"1 ALPHA TAURI , 'ALDEBARAN' MAG 0.86" 
3800 DATA13,22. 6 , - 10, 54,"1 ALPHA VIRGINIS, 'SPICA' MAG 0.91" 
3819 DATA16, 26 .3,-26,19,"1 ALPHA SCORPII, 'ANTARES' MAG 9.92" 
3828 DATAB7,42.3,+28,09,"1 BETA GEMINORUM, 'POLLUX' MAG 1.16" 
3839 DATA10,95. 7 ,+12,13,"1 ALPHA LEONIS, 'REGULUS' MAG 1.36" 
3840 DATA97,31.4,+32,09,"1 ALPHA GEMINORUM, ' CASTOR' MAG 1.58" 
3859 DATA94,13.9,-97,44,"1 49 ERIDANI B, WHT DWF I N ERIDANUS" 
3860 DATA96,43.0,-16,39,"1 SIRIUS B, WHT DWF IN CANIS MAJOR" 
387 0 DATA2 5,0,B,0,"0" 

.-See List of Advert•sers on Page 323 

PASCAL 
$14.77! 

Now you can try Pascal 
without spending a fortune! The 
Pascal 80 Trial Version is a 
reduced version of Pascal 80, and 
does not include pointer variables 
or disk files, and does not allow 
you to save your programs. But it 
does let you program in Pascal, 
list your programs to a printer, 
and even comes with a coupon 
worth $10 off the regular price of 
Pascal 80. This version of Pascal 
comes on a diskette that will boot 
on a Model I or Model III 
TRS-80. 

.----Here is what you get:-
v ARIABLE TYPES: real, in

teger, char, boolean, arrays, 
sets, records, and user de 
fined types . 

CONSTANTS: minint, pi, true, 
false, and user defined 
constants. 

OPERA TORS: + - • I div mod 
comparison/ set operators 
and or not. 

FUNCTIONS: abs sqr sqrt sin 
cos arctan exp In ord pred 
succ chr odd round trune. 

PROCEDURES: read readln 
write writeln 

STRUCTURES: if. .then .. else 
case for. .do while .. do 
repeat.. until go to 

Send $14.77 by check or money 
order to : 

Pascal 80 Trial Version 
New Classics Software 
239 Fox Hill Road 
Denville, NJ 07834 

Sorry, no credit card orders at 
this price! See our other ad for in
formation on our regular version 
of Pascal 80. 

NEW CLASSICS 
S0FTWARE 

.-255 
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TUTORIAL 

Meet the MC68000 

To tap the power of the Motorola 
MC68<XX) microprocessor resident in 
the Model 16, you have to program in 
Assembly language. This synopsis of 
some of the 68(XX)'s features should give 
you a head start. 

The 68(XX) includes a 24-bit address 
bus giving 16-megabyte direct address
ing range, a 16-bit data bus, 32-bit regis
ters, a 6 MHz clock rate, memory
mapped 110, an 8-byte instruction 
prefetch memory for faster execution, 
56 powerful instruction types with most 
having several different addressing 
modes, 14 addressing modes, and five 
data types. It also has some privileged 
instructions reserved for the operating 
system, provisions for use in multipro
cessor systems with direct memory ac
cess devices, 255 vectored exception 
handling capability, seven interrupt pri
ority levels, and hardware compati
bility with 6800 series support circuits. 
The 68(XX) is similar to an IBM 360 
series CPU. 

Operating States 
The MC68<XX) has two operating 

states: supervisor and user. You can use 
a few special instructions only in the 
supervisor state. The operating system 
runs in the supervisor state, while ap
plication programs run in the user state. 
The two states allow the operating 
system to control memory allocation, 
and prevent you from accessing loca
tions outside your assigned space. 
Memory protection is especially irnpor
tant when the computer is running more 
than one program at a time. A system 
crash would affect all users; the more 
users there are, the more crashes, and 
the more work lost. 
120 • 80 Micro, October 1983 

by John Edward Crew 

A ssembly-language pro
grammers take note: 

Here's a discussion of 
the Motorola MC68000. 

Memory management units (MMUs) 
are required for full memory protec
tion . They check every memory refer
ence to see if it is in the allowed region. 
If a 68(XX) computer doesn't have any 

DATA REGISTERS ADDRESS ftEGISTERS 

0 " 
,. 

I I 
I I I I 

2 I I 
I 

3 I I I • I I 
~ 

I I 
I I 

6 I I 

DO AO 
AI 

A2 

Al 

•• 
·~ 
A6 

7 I I 

STATUS REGISTER 

SYST~E
1

• 
7 0 

BYTE 

USER BYTE 

"t A1{(. 0 
SSP I USP 

r>ROGRA M COUNTER 

•• 

Figure I . Conceptual model of MC68()()()'s 
registers. 

USER BYTE 

CONDITION 
CODES 

CARRY 
OVERFLOW 
ZERO 

L-===NEGATtVE 
EXTEND 

Figure 2. Status register's contents. 

MMUs, you can get around the operat
ing system's memory protection by 
writing machine-language programs. 

You can use a special trace mode with 
a debug program to single step through 
a machine-language program. You can 
trace while in either the supervisor or 
user state, but you can only enter it 
from the supervisor state by turning on 
a special bit in the status register. 

Registers 
Figure 1 is the programmer's concep

tual model of the 68(XX)'s many regis
ters. Registers can't be used in pairs as 
the Z80's can, but they are more than 
large enough for addresses. There are 
eight data registers (named D0-07), 
eight address registers (named AO-A 7 
with A 7 specially used for stack point
ers), and the program counter (Pq, all 
32 bits wide. They can hold positive 
numbers up to about 8.6 billion. The 
status register (SR) is 16 bits wide; the 
high byte is called the system byte and 
the low byte the user byte or the condi
tion code register. 

Figure 2 shows the contents of the 
status register. The system stack pointer 
and the user stack pointer each use half 
of A 7. In the supervisor state, the sys
tem stack pointer is used. On the other 
hand, the user stack pointer is used in 
the user state. I believe the user and sys
tem stacks must be in the frrst 64K block 
of memory because the user stack 
pointer and system stack pointer are 16 
bits wide. 

The distinction between data and ad
dress registers is in their usage. Data 
registers can hold byte, word (2 bytes), 
or long word (4 bytes) data. If a 1- or 



No tl\o"t 

'E FINGER PRINT'" turns an ordinary Epson 
printer Into a more versatile, harder working, 
problem solving match for your computer! 

FINGER PRINT is a plug-in module for your Epson 
printer that puts 10* special print functions at your 
fingertips. Tap your printer's panel buttons to 
instantly select the functions you need. 
It's that simple. But, seeing is believing ... 

Want to use co1pressed to get •ore coluans on your sp readsh ee t ' You got it 1 

N~~d ~ d~~b 1 ~-~ ~d~ h~~d~~g? E~~y 

Want to emphasi z e print on your final draft? No sweat~ 
T i red of prin t in g on the perf o rat ion ? 

V.Ji t. h aut.om .:~ ti c: pet- fCJt- a ti o n s ki pclver- ~ it. doe s n ' t h .:~ppen ! 

Nan t to us~ it a lic s to make a parag raph s t an d o u t? S impl e ! 
Need Fin e Pri nt for • c ont r • ct or foot no t e• on • report ? With Finvarprint JU•t t•p t he but t o n•! 

Ev'n co•binations like doubl~ e•phasized italics ar• no probl,•! 

That's just a sample of how FINGER PRINT turns your Epson MX 80/100 or IBM 
PC printer into a hard working printer ... and FINGER PRINT has Buffer Clear and Left 
Margin Control, too! 

FINGER PRINT will not interfere with normal printer operation ... and installs 
easily, without soldering. It comes with complete operating/installation instructions, 
control panel reference label , and it's WARRANTED FOR 1 FULL YEAR. 

*For Grattrax-Pius equipped printers. Italics and Fine Print cannot be selected on non-Grattrax-Pius models. 

$89.98 Look for FINGER PRINT at your 
local computer dealer. For the name of a 
dealer near you, or additional information, 
call (213) 914-5831. To order directly, 
call toll free: 800-835-2246, Ext. 441. MC/ 
Visa/COD orders accepted (include $1.50 
s/h ... CA residents add sales tax). 

We welcome dealer Inquiries 

FINGER 
PRIN~ 
DRESSELHAUSCOMPUTER 

PRODUCTS 
We make technology eaay to live with. 
83 7 E. Alosta Ave .. Glendor a. CA 917 40 

.-353 
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2-byte data is moved into or out of a 
data register, only the lower part is used 
and the higher bits are unaffected. Ad
dress registers can't be used for byte 
data. When an address register is load
ed, it is ftrst completely cleared. An ad
dress register may only be used as 
source of a word or long word number. 
You can get into trouble if you forget 
these and other differences bet ween data 
and address registers. 

Exceptions 

Motorola uses the word "exception" 
to include interrupts caused by external 
devices, errors, and by the TRAP and 
TRAPV instructions. The word "inter
rupt" only refers to external devices re
questing the CPU's attention. Memory 
locations 0-1023 contain the table of 
starting addresses of exception-han
dling routines (called the "exception 
vector table"). The first entry is used af
ter reset and is 8 bytes long. The other 
254 entries are 4 bytes long. Some en
tries are specially used, which leaves 192 
to the user. lnterrupts have one of seven 
levels of priority. If you want more lev
els of priority, you have to use external 
circuitry. Level 7 has the highest priority 
and is unrnaskable (every time it occurs, 

the appropriate exception-handling rou
tine is done). 

The 68(XX) automatically checks for 
some error conditions (divide-by-zero, 
illegal instruction, word access from 
odd address, and others). When it fmds 
an error, the processor goes to the ap
propriate exception-handling routine 
that would typically be programmed to 
print an error message. This error
checking is done during execution of 
any machine-language program and 
can't be shut off. 

Instructions 

Instructions are one to five words 
long and must start on even-numbered 
addresses. To save memory, Motorola 
made some powerful instructions that 
replace several simpler instructions. 
Motorola made the instruction set small 
so programmers couJd easily learn and 
remember it. Most instructions offer 
several different addressing modes. The 
instruction forrnat and variations are 
consistent to simplify learning them. 

To simplify modular-structured pro
gramming, Motorola provided the 
MOVEM (move muJtiple registers), 
LINK, and UNLK (unlink) instruc
tions. LINK and UNLK maintain 

linked lists of data storage blocks. It's 
easier to write relocatable programs for 
the 68(XX) than for the Z80. Some very 
useful instructions are multiply, divide, 
and CHK (check register against 
bounds). 

You can do extended precision addi
tion and subtraction easily. Unlike in 
the Z80, data in registers can be rotated 
or shifted 1-8 bits if the shift count is in 
the instruction, or ()...{)3 if the shift count 
is held in a register. The conditional 
branch instructions are far more power
ful than the Z80's. Some of the 14 con
ditions are greater than, greater or 
equal, equal, less than, less or equal, 
and carry. 

Data Types 

The 68(XX) has instructions to manip
ulate five data types: bit, byte (8 bits), 
word (16 bits), long word (32 bits), and 
BCD (4 bits per binary coded decimal 
digit). There are two BCD arithmetic in
structions: ABCD (add BCD numbers) 
and SBCD (subtract BCD numbers). 
This is easier for the programmer than 
with the way the Z80 does BCD arith
metic. Because the registers are 32 bits 
long and many instructions have 32-bit 
operands, the 68(XX) is often called a 

-----------------------------, 16/ 32-bit microprocessor. If the data 
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bus were 32 bits wide, the 68(XX) would 
be a 32-bit microprocessor. 

Addressing Modes 

Much of the 68(XX)'s power is due to 
the wide variety of addressing modes. 
The 14 modes have six basic types: reg
ister direct, register indirect (this is the 
most powerful type and even allows in
dexing), absolute (one- or two-word ad
dress), immediate (data in instruction or 
following words), program counter rel
ative (allows relocatability), and implied 
(USP, SSP, program counter, or status 
register suggested by instruction). The 
second and fifth types are the most 
powerful. Table I shows the different 
types and the effective address calcu
lation . The computer calculates the ef
fective address during execution of the 
instruction. 

Register Indirect Addressing 

The AO-A6 registers can be used like 
stack pointer registers, using the postin
crement and predecrement types of ad
dressing. lndexed with offset addressing 
is useful for arrays. For indexed ad
dressing, the content of an address reg
ister (called the base register) is added to 
the content of the index register (a data 
or address register) and an 8-bit offset 
(also called displacement) given in the 
instruction. 



After 2 years of extensive research and development 

XYZT Computer Dimensions, Inc is proud to announce 

nJ[E TM 

the NEW INTERACTIVE COMPUTING ENVIRONMENT 

NICE is nothing less than a comprehensive integration of all computing facilities -
including DOS, numerous utilities, application programs, even games combined with 
menus, database, screens, libraries, reports - an interactive environment friendly 
to the first time user and the soph is ticated systems intergrater alike . If you know 
what a turbo-charger can do for an auto engine, that is whu NICE does for il 

computer. Clearly, it is the most exciting news to come along in software for the 
microcomputer 

DO YOU KNOW HOW TO BOOT YOUR SYSTEM? 
THEN YOU KNOW HOW TO TURN YOUR COMPUTER 
INTO THE MOST POWERFUL USER FRIENDLY BUSINESS MACHINE!! 

NICE makes development and using software - EASY. Based on a new concept this 
state-of-the-art software gives you the interactive power until now found only on 
mainframes, but u micro prices. Put a powerful menu-driven command structure 
u your fingertips! Run word-processors, spell-checkers, spread-sheet programs, 
utilities, application programs without remembering command s equence or 
constantly checking the manuals. Everything yo u need is on the screen. Create 
your own applications and add them to the system - use menus, relational files, 
customized screens, special forms. In a matter of hours, you zip through the 
programming projects you usually expected to take months. All thanks to a 
modular, consistently designed system. 

IS YOUR WORDPROCESSOR WORKING? 
THEN THOSE SCREENS OUGHT TO BE IN YOUR SYSTEM 

Using a computer should not be difficult- no more complicated than driv ing a car. 
With NICE you are no longer required to know all of the intricate intern a l 
operations of the computer. Creation of all types of screens, menus, inquires and 
reports or customized forms is as simple as writing a letter - type it on your 
word-processor, save it to disk, and it is ready for use. You don't have to be a 
programmer - just a computer user. 

It's NICE for you! 

NICE system consists of: 
Interactive Control & Programming Language (ICPL) .. ................... $150. 
Menu and Screen management facilities (MSF) .. .... . ....... . .. . ..... .. . . $75. 
Database facility (DBF) ................ .. . . .. .... . ..... . ..... . ......... $75. 
Forms and Report Writer (FRW) .. . . . .. . .... .. . .. ......... .............. $75. 
Library Support Option (LSO) ....... .... ............................... $75. 
Minimal NICE configuration- ICPL+MSF+LSO. 

Minimal hardware requirements- 2 disk TRS-80® mod IIIII . System is compatible 
with NEWDOS/80<~>-LDQS<I>-DOSPLUS<I> -MULTIDOS® floppy or hard disk. 

Check, M.O .. C.O.D., VISA, 
MC plus $4.00 s/h. 

Foreign orders - extra $10.00 

XYZT Computer Dimensions, Inc. ~ 158 
2 Penn Plaza, Suite 1500 

New York, N.Y. 10121 
(212) 244-3100 

Order by Mail or Check Your Local Dealer 

DEALER INQUIRIES WELCOME! 

.-See List of Advertisers on Page 323 
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~eso.ne\ 
~ USCF rated 

179315* 

SFINKS 4.0 
with user friendly features 

Second Klulmmee Open Rd 2 
White: Stinks 4.0 

White Bleck 
1. e2-e4 c7-<:~ 

2. g1-f3 d7-d8 
3. d2-<14 c5-<14 
4. f1 -b5+ c8-d7 
5. b5-<17 + d&-d7 
e. ta-<~4 g&-te 
7. b1-<:3 g7-g8 
8. e1-g1 f8-g7 
9. c1-e3 e8-g8 

10. d1-<13 17-18 
11. c3-d5 b7-b5? 
12. d5-b8 d7-b7 
13. b6-a8 b7-a8 
14. f2-f3 b&-d7 
15. f1-d1 f&-c8 
HI. c2-c3 a8-b7 

BIIICk: Human 1830 

White Bleck 
17. d4-e2 d7-e5 
18. dk2 ek4 
19. 83-12 b5-b4 
20. c2-b3 1&-15 
21. d1-<141 b7-b5 
22. c3-b4 a5-b4 
23. a1 -c11 c4-b8 
24. c1-c8+ be-<:8 
~. bk4 b5-<17 
28. c4-b4 c&-a7 
27. b4-b8+ f6-il8 
28. d4-<:4 17-<:8 
29. b&-18 c8-e5 
30. c+:cs g&-f8 
31. •2-14 16-<13 
32. c8-d81 reelgne 

a b c d e f g h 

8FINKS 4.0 CHESS, 48 K, disk 
only. Only $49.95. Please specify 
Model I, Ill or IV. 

SFINKS 3.0 CHESS, 32K, disk or 
tape. Only $34.95. Please specify 
Model I (E.I.), Ill or IV. 

SFINKS CHESS TUTOR, 32K disk 
only. Only $19.95. Please specify 
Model I, Ill or IV. 

To order, please see your dealer or 
send check plus $2.00 shipping to: 

WILLIAM FINK 
Sulta 24-8, 1105 N. a..ln St. 

Gal""vllla, FL 32801 
or call (104) 377-4847 

~C!C .. 226 

Florida realdenta add 5~ Nlea tax. 
' On Modal 3 w/apeedup by Holm. Eng. 
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Register Indirect 

Type 

I. Regular 

Etrectm llddteM cablldoe 

EA = (An) 
2. Postincrement 
3. Predecrement 

EA = (An), An-An+ N 
An-An-N, EA = (An) 

4. With offset EA = (An)+d .. 
S. Indexed with offset EA = (An)+ (Xn) + d, 

PC Relative 

Type Etrectm llddteM calaaladoe 

I. With offset EA = (Pq + d ,, 
2. With index and offset EA = (Pq + (Xn) + d, 

EA = Effective address 
An = Address registQ 
Xn = Index register (data or address register) 
N = I for byte, 2 for word, 4 for long word. 

'This adjusts the address resister by the length of the data. 
( ) = Contents of 

Means replaces (i.e., assignment symbol) 
d, = s-bit displacement 
d.. = 16-bit displacement 

Tab~ 1. R~gist~r indirect and PC relative addressing. 

The index register usually holds the 
array subscript, which can be incre
mented or decremented by other in
structions, and the base register holds 
the address of the beginning of the ar
ray. Separating the base address from 
the array subscript allows a program to 
work 'On an array anywhere in memory 
as long as the base address is frrst prop
erly set. 

PC Relative Adclres..Ug 

Many instructions can use the type of 
addressing which allows relOcation. To 
load the address of a memory location 
within 32K bytes of the current address, 
use "LEA d(PQ,An" with d = a signed 
16-bit number (- 32768 to 32767) and n 
= the number of an address register 
(0-6). When you enter a program mod
ule, you should flfSt save the registers 
using MOVEM, and then load the base 
address using the LEA Ooad effective 
address) instruction. Motorola appar
ently expects programmers to keep ma
chine-language programs under 64K in 
length because instructions that use an 
offset in address calculations are limited 
to a 16-bit offset. 

Compatibllty 

The 68(XX) can use the 6800 series 
support chips such as the 6849 dual den
sity floppy disk controller, 6845 CRT 
controller, and more. If you're familiar 
with the Radio Shack Color Comput
er's hardware, you have a good start at 
understanding 68000 systems. 

Although not directly compatible 

with a 6800 series processor, such as the 
6809E, software can be translated di
rectly. The 68(XX)' s instruction set is 
supposed to be a superset of (expanded 
from) the 6800's. 

The Future 

The power of the 68(XX) simplifies As
sembly-language programming and thus 
encourages programmers to support it. 
Motorola used microprogramming for 
many of the 68(XX)'s capabilities. (Mi
croprogramming means programming 
a simple computer to act like a more 
complex computer.) Microprogram
ming isn't noticeable to the user except 
in execution speed. If the computer 
used circuitry instead of microprograms 
to execute instructions, execution would 
be faster. 

Motorola left room to implement 
more instructions using microprogram
ming and will probably release more 
powerful versions of the MC68000. 
Versions with higher clock rates are un
der development. The 68(XX) doesn't 
have block move or search instructions 
like the Z80, but that isn't much of a 
problem, since those are easily done 
using a few instructions. Hopefully, 
Motorola will make a version of the 
68(XX) that doesn't require instructions 
and data to start at even-numbered 
addresses. • 

John Edward Crew (ll06 Karin 
Drive, Normal, IL 61761) studies phys
ics at Illinois State University. 



* FREE SHIPPING * 
WITHIN CONTINENTAL 48 STATES 

TRY 
US! .._ ____ , 

You place your order and it amves when expected " What do 
you know, they did shtp that dayt •· You open your package and 

SURPRISE. tt's what you ordered, not last year's verston six ttmes re-
moved " Wait a mmute, I must have paid full retatl to get thts kmd of 

servtce H'mm. that's not it. These pflces are among the lowest What's 
the catch? I've got it 1 They charged me large shtppmg and handlmg charges 

No, not that etther. It says here 'Free shtppmg wtthm the Contmental 48 States 
vta UPS ground. ' Only the dlfferentialts charged for UPS Blue or 1st Class Now 

I've got tt, i t 's only a dream'"' 

At M1cro Images your dreams become reality! How do we do 1t? Simple, we tell the truth. 11 
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 th1s? The answer Is easy This is what we 
do best and what separates us from the competition, AND WE WANT YOU TO KNOW 

MAXI MANAGER 
Manager with Uti li ty ·$119.95 

Maxi Utility Only · $44.95 

SUPERUTILITY + 
Mod IIIII · Ver. 3.0 - $59.95 

SEE NEW BOOK BELOW 

MAXI CRAS Data· 
New Version Mod I or Ill 

LDOS s.1 GEAP. S69.95 
Includes Dotwriter 3.0 
Add' l Fonts· $27.95 ea. $124.95 

Mod 11111 -$84.95 

NEW SCRIPT · 7.1 -$109.95 
with Mailing Label Opt. .. $119.95 
Mailing Label Opt. Only ... $27.95 

CALL OR 

WRITE TO: 

INDUSTRIES INC. 
146-03 25th Road 

Flushing, N.Y. 11354 

ZORLOF II 

.-157 

Mdlt or lll 

$64.95 

CALL: 
~Thur. 

10AM-9PM 
Fri. l Set. 

10AM-5PM 

MDL I or Ill - $109.95 

MAXI STAT 
Model VIII 

$179.95 

MULTIDOS . S89.95 
NEW VERSION 1.6 

Specify Mdll or Ill S1ngle ot Obi Density 

RIB NS 

Disk 
31.95 
19.95 
21.95 
26.95 
33.95 
19.95 
33.95 
16.95 

No crec:ht cerds al these low prk:es Add $2 00 on all Otdera Cerlofoed CkiMO•COD 
shopped tmrnedo<~tefy Please altoN 2 Wftl<s for pertor~ll checks For extra fast serv•ce 
phone on your COO O<der. Free sh•PP•no wothon Continental ~ states "' UPS ground. FO< 
ean.da, Hawa•o. Ala5ka. applocable sto lppong and onsurance cherges apply Proces &Ub,eel to 
change wothoot notoce New YOtk State res•denta please edd 1pprop1oate sales tax 
The otems hsted abOve are a cross-section of our PIOdUCt lone We carry the full lone ol most 

In lhos much mOte SEND FOR YOUR 



HARDWARE 

Using the Model Ill 1/0 Bus 
by James N. Cameron 

"f}le redesigned Model lli VO bus is a 
significant improvement over the sys
tem expansion port of the Model I. The 
analog to digital (AID) converter and 
output port circuit given here, com
bined with the real-time clock, give real
time control of processes and events, 
using the analog input to sense the en
vironment, and the output ports to con
trol it. 

T he Model ffi's 110 bus is easier to use than 
the system expansion port of the Model I. 
This article will help you understand it. 

The Model I required an expansion 
interface for external memory, the 
RS-232, disk drives, and a printer. This 
is all contained within the Model III's 
case. Thus, the only function left for an 

additional "expansion" connector is 
external I/0. Since the l/0 bus has no 
other function, the result is a much-im
proved, more efficient system. The best 
news is that all signal lines are fully buf
fered, freeing the VO bus from the 

Pin 

I 
3 
5 
7 
9 
11 
13 
IS 
17 
19 
21 
23 
25 
27 
'}!) 

31 
33 
35 
37 
39 
41 
43 
45 
47 
49 

Abbreviation 

DBO 
DB! 
DB2 
DB3 
084 
DBS 
086 
OB7 
AO 
AI 
A2 
A3 
A4 
AS 
A6 
A7 
IN 
OUT 
RESET 
IOBUSINT 
IOBUSWAIT 
EXTIOSEL 
(n.c.) 
Ml 
IORQ 

Explanation 

Bidirectionally buffered data lines 

Buffered address lines 

Input strobe line 
Output strobe line 
System reset (output) 
External interrupt line (input) 
External wait signal (input) 
External input enable (see text) 

Standard Z80 signals 
Standard Z80 signals 

Table 1. The 110 bus pin tmignments. AU even-numbered pins are grounded. 
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noise and reliability problems that 
plagued the Model I. 

The 1/0 Bus 
Table 1 gives the pin assignments for 

the I/ 0 bus. Note that the connector is 
a 50-pin edge card, on 0.100-inch spac
ing, with 25 pins (odd numbers devoted 
to signals, and the even-numbered pins 
all connected to ground. 

I was annoyed at first when I couldn't 
use my old Model I interface connec
tors, but this design change has un
doubtedly served two purposes: There is 
no chance of accidentally connecting 
any Model I interface to a Model III (it 
would only lead to grief, since all the 
pins are different). It also allows each 
signal to be brought out in a ribbon 
cable as, in effect, one of a grounded 
pair. This is because odd- and even
numbered leads alternate in the ribbon 
cable, so the even-numbered grounds act 
as shielding, and reduce the noise and 
cross-talk problems that plagued Model 

The Key Box 

Modelm 
16KRAM 
~tte or Disk Basic 



My wonderful upgrade offer: 
If you bought my accounting software a while back, 
ifs good news. 
If you didn't, it's a good reason to buy it now. 
You're probably growing. My software keeps 
growing too. 

I've tinkered with it right along, improving 
it constantly. My accounting systems now work 
for CP/M, TRSDOS and MS/DOS (the IBM PC). 
It's a natural outgrowth of my support. Talk to 
a few thousand users on the phone, and you 
get a few new ideas. 

Early on, I resolved that none of my customers 
would suffer if they bought a system before I 
improved it. So I've made this offer ever since I 
started over four years ago: 

No matter when you bought, I'll upgrade any of 
my accounting systems to its latest capability on 
the same machine for $25. If you've upgraded your 
machine, I'll give you a replacement system for 
either $25 or the difference between what you paid 
for your software originally and the price of the new 

software. If you've gone from a TRS-80 Model I to a 
Model ll/ 16 or an IBM PC, say, you get a full credit 
for whatever you paid me for your Model I syst ems. 
Just send me your old disks and I'll send you the 
new ones. 

It's this simple. If you ever buy any of my 
software, you'll never lose your investment. 

I wish the whole world were that simple. 

Taranto 
& ASSOCIATES. INC 

V' 70 

Model 1, Model Ill and Model 4 systems: Accounts Payable, Accounts 
Receivable , General Ledger, Inventory Control, lnv01cong, Payroll. 
Model II, Modelll/ 12/ 16, CP/M and IBM PC s ystems: General Ledger, 
Accounts Payable/ Purchase Order, Accounts Receivable (Open It em or 
Balance Forward), Payroll / Job Costong, Inventory Control. 
Post Ofhce Box 6216, 121 Paul Drive , San Rafael CA 94903 Outside 
Cal lforma, toll free (800) 227-2868. In Cai1Corma, (415) 472-2670 

CP/M IJI a trade ma rk of Drgrtal Research Corporation TRS-80 and TRSDOS are trademazko of Tandy Corporation. MSIDOS 11 a trademark of Mrcroooft Corpora tion 
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I users with long interface cables. I have 
used cables of up to 6 feet on the Model 
m with no problems, whereas in some 
Modell's, 6 inches caused problems. 

Using tbe Bus 

The new 1/0 bus is easy to use, once 
you understand its structure and the sig
nals to make it work. Unfortunately, 
Radio Shack does not make it as easy as 
they should. First, there is almost noth
ing about the 1/0 bus in the standard 
manuals that come with the machine. 
To learn anything about the I/ 0 bus, 
you must buy the service manual for the 
Model III, and then you must decipher 
the cryptic text section (only about two 
pages) that describes the bus. 

The first 16 signals (pins 1-31) are 
self-explanatory in function, but the 
data lines and the address lines are buf
fered differently (see Table 1). The ad
dress lines AO-A 7 are buffered out 
only, as you would expect, by a 
74LS244 tri-state buffer. The term "tri
state" means that instead of the usual 
two logic states, high and low, it also 
has a third that might be called "off." 
Any circuit looking at it in this state 
would see a high-impedance barrier. 
The address buffers are turned on for 
an external circuit to decode them by an 
internal control line, ENEXTIO, that is 
brought from an internal port. The 
ENEXTIO signal is derived from bit 4 
of port OEC hexadecimal (hex). To 
enable the buffers, execute the follow
ing instruction: OUT 236,16 or OUT 
&HEC, 16. 

This step is also necessary for any 
transmission of data by way of the data 
lines DBO-DB7, since those lines are 
also brought out by a tri-state buffer 
controlled partly by this same port bit. 
What the manual does not say is that 
you must repeat this program instruc
tion just prior to each in or out in
struction. 

If you look at the address decoding 
and cassette interface schematics in the 
service manual, it's evident that this 
port (OEC hex) is also used for several 
other system signals, and so apparently 
after executing one 110 command, 
other numbers are written to this port 
which cause bit 4 (ENEXTIO) to go low 
again, which in tum requires another 
OUT236,16 instruction to set it high 
again before the next 1/0 program step. 

Data Lines 

The data lines are buffered in a some
what more co~plex manner. The chip 
used is a 74LS367, a bidirectional tri
state buffer, and the signals from both 
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ENEXTIO and the external signal EX
TIOSEL are used to control it. With a 
high signal from ENEXTIO, the data 
buffer turns on, with the buffer lines 
directed outwards; that is, for an out
put operation. When EXTIOSEL is 
brought low, the data line buffers 
switch direction to carry out an input 
operation. The EXTIOSEL line is an 
input line, and you must make provi
sion for generating this signal externally 
in any interface you design. 

When only one input port is con
nected externally, this can be done sim
ply by NANDing together the IN line 
(pin 33) and the port address line. When 
several are connected, the same scheme 
may be used, but you must use open 
collector NAND gates with a pull-up 
resistor to the + 5V supply. The circuit 
in Fig. 2 illustrates one way to do this. 

Other Bus Signals 

Of the remaining eight lines, five are 
buffered output lines, and three are in
put lines. The three input lines are EX
TIOSEL, which has been described; 
IOBUSWAIT, which can be used for 
slow device synchronization; and INT, 
which connects directly to the Z80 inter
rupt pin. Use the IOBUSW AIT pin 
with caution, since the dynamic mem
ory chips in the TRS-80 require a peri
odic refresh signal that is inhibited 
during the Z80 wait cycle. After a max
imum of 2 milliseconds, total amnesia 
may result, and the manual recom
mends no more than 500 microseconds. 

Although the interface to be de
scribed does not employ the interrupt 
features, a brief description may be use
ful. For an external interrupt to be rec
ognized, you must provide not only the 
interrupt signal on the I/ 0 bus, but also 
a high bit 3 written to the internal port 
EO. This sets the ENIOBUSINT signal 
internally, which~ted with the exter
nal interrupt (IND to provide the 
actual interrupt signal to the Z80. There 
is also a mode in which the status of the 
interrupt signal from the 110 bus may 
be tested, but the actual interrupt to the 
Z80 is inhibited. 

To use this mode, the ENIOBUSINT 
signal is not set high, and the port EO is 
accessed as an input port. The interrupt 
status is in bit 3. When an interrupt to 
the Z80 is generated ~enabling 
ENIOBUSINT and taking INT low ex
ternally, the Z80 sends program control 
to the interrupt handling routine whose 
starting address is stored in RAM mem
ory locations 403E and 403F. The alter
nate (inhibited) mode is useful for con
ditional interrupts, . or for use of the 
INT line as a status flag or other hand-

shaking signal. 
The fl~rernaining buffereQ__Qutput 

lines are IN, OUT, RESET, M1, and 
IORQ. I won't discuss the last two, but 
information on these signals may be 
found in any manual on the Z80. The 
system RESET can be used to reset any 
external device synchronously with the 
main CPU, and the IN and OUT signals 
are the input and output strobes gener
ated in the same way as they were for 
the Modell. 

The designers of the Model III re
served ports for system use: Only ports 
0-127 are available, since ports 80 hex 
through OFF hex (128 through 255 deci
mal) are reserved for system use. The 
system-reserved port addresses are only 
partially decoded, so that each port ac
tually uses four port addresses. You 
shouldn't need more than 128 input and 
128 output ports (the same address may 
be used for both an input and a separate 
output device), but if necessary, you 
could apply some ftxes to free up more. 
Such modification requires extensive 
surgery on the main circuit board, how
ever, and would not make your local 
Tandy repairman too happy. 

Application to an External Interface 

The result of this buffering and 
switching scheme is that you can have 
some rather noisy interfaces connected, 
but the TRS-80 only recognizes them 
when their port address is written to the 
address lines, the ENEXTIO is enabled 
by writing a !§_to port OEC hex, and the 
appropriate IN or OUT line is strobed. 

After getting all this figured out, I 
proceeded to build the interface shown 
in Fig. I . It is actually a dual function 
interface: 1t has a 12-bit analog-to-digi
tal converter for measuring the output 
of a laborat'ory meter, and five separate 
output lines for controlling a series of 
valves. The circuit could easily be 
adapted for any application where a 
sensor is measured, and other equip
ment controlled, such as in a green
house where temperature is monitored, 
and the output lines are used to control 
fans, louvers, heaters, and so on. 

In my application the AID converter 
accepts the output from an ammonia 
electrode and pH meter, and the valves 
are switched to control an experimental 
apparatus that measures the ammonia 
excretion rate of aquatic animals. 
Under program control, the electrode is 
calibrated from two standard reser
voirs, then the aquarium is sampled 
continuously, with data collected, ana
lyzed, and printed out in graph form for 
one-hour periods. 





The first step in the interface design is 
to generate the proper completely de
coded port address signals. This is done 
by the 74LS04 hex inverter (U1, Fig. 1), 
74LS30 8-input NAND gate (U2), and 
the 74LS138 3-to-8 line decoder (U3). 
By inverting each of the high address 
lines (A3-A7), the output of the 'LS138 
provides addresses 00 hex to 07 hex. The 
three unused input lines of the 'LS30 
must be tied either to the + 5V supply or 
to another !!!Qut, so that the output goes 
low to the EN lines of the 'LSJ38 when 
A3- A7 are all low. The high enable line 
of the 'LS138 (EN) is connected to the 
output of the NANDed IN and OUT 
lines (pins 33 and 35). 

Thus, any one of the eight decoded 
output lines of the 'LS138 goes low only 
when its address is stable on the eight 
address lines, and either the input or 

CD------------------------~ 
~--------------------~~ 

'h 

output strobes go low. The output lines 
of the 'LS138 are active low. This inter
face, incidentally, could provide eight 
input port addresses and eight separate 
output port addresses by simply addi!!g 
another 'LS138 and connecting the IN 
to the low enable (EN) of one and the 
OUT to the other. In that case, the 
high enable lines should be tied high, 
and the output of U2 connected to the 
second EN pin of each 'LS138. 

The NAND connected to the IN and 
OUT lines is an open-<:<>llector type, so 
it must be tied by a pull-up resistor to 
the positive supply. A different NAND 
gate, such as a 74LSOO, could just as 
well be used, but the open-collector type 
is needed to generate the EXTIOSEL 
signal, as explained, and it is just as easy 
to use another one of the four gates on 
the chip for this purpose. As this inter-

Figure I . Schematic diagram of the Modellll Interface described in the texl. Only one of jour 
identical output circuits is shown at the lower right. V,.. and V + are 5 V de, V- is -5 V de, both 
regulated. Ql is a 2N3904, Q2 an ECG253 Darlington, and CRJ is a IN914. Other components 
described in texl. 

Jl 3~-g 
10R 

oad 

Figure 2. Two alternate output control circuits recommended for use with J/5V ac equipment 
(top) or high voltage/high current de outputs (bottom). The use of an opto-oolator provides 
protection from surges and spikes on the higher voltage line. Separate grounds must be used in the 
bottom circuiJI PC/ can be a Clairex CLM3006A lamp/photocell combination, or one can be 
mode from an LED and a Radio Shock #27frl 16 photocell by wrapping them jace-to-joce in 
opaque electrical tape. 
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face is connected, port 6 is an output 
port, and port 7 is an input port. The 
port 7 lines from the 'LS138 are con
nected to the chip-select pin (I) of the 
input port (U6, an Intel 8212), and in
verted and NANDed with the IN line. 
As shown in Fig. 1, only when both IN 
and the port 7 enable lines are low is 
the EXTIOSEL line pulled low. Any 
number of similar input devices could 
be connected to other output enable 
lines from the decoder in the future, and · 
the parallel connection of the open-<:<>1-
lector NANOs would act like an OR 
function to generate the EXTIOSEL 
low signal when any input device is 
selected. 

The Ports 

The ports themselves are both con
structed with Intel 8212s, one conn~cted 
in input port mode, and the other as an 
output port. When the input port (U6) 
is enabled, data present on its input pins 

· is latched and presented on the output 
data bus. When not enabled, the out
puts are tri-stated. The other (U7), in 
output mode, maintains the last data 
" word" written to it in latched form on 
its output pins, and when strobed, 
latches a new data "word" from its in
put to its output lines. The input and 
output modes are selected with the 
mode (MD) and strobe (STB) lines by 
tving them either to ground or + 5V. 
The chip also offers a choice of high or 
low enable; in this application, the low 
enable lines (DS) are used, and the high 
enable lines (OS) tied high . Three bits of 
the output port are used to control the 
AID converter, leaving five more free 
to control external devices. Each line is 
turned on (high) by sending a data 
"word" with the appropriate bit high, 
so that writing a 2 to port 7 would make 
only bit 1 high, and a 161 (128+32+ I) 
would make bits 0, 4, and 7 high. 

The AID Converter 

The AID converter chip is an Intersil 
7109, which is a 12-bit device designed 
for 8-bit data buses. The data output 
lines are like the tri-state buffers in the 
1/ 0 bus, and are turned on by the con
trol lines HBEN and LBEN (pins 18 
and 19). These control signals are 
obtained under software control from 
two output lines of the output port 7, as 
well as a third control signal connected 
to the RUN/HOLD pin (26) of U8. 
When this pin is tied high, the converter 
runs at a rate of about 33 conver
sions/ sec, but when it is pulled low, the 
conversion in progress is completed and 
held. The software-controlled se
quence, then, is to set the RUN/HOLD 



Co, TE TS 

Every Z80 assembly-language 
programmer needs this book. 

Programming in assembly language requires good 
tools. TRS-801280 Assembly Language Library, a 
complete reference book on TRS-80 Model I assem
bly language, is the best tool you can find . In over 
300 pages, 45 figures, and 75 program listings, 
author Craig A. Lindley explains the details of Mod
el I hardware and software and shows you how to 
write programs that squeeze every bit of perfor
mance out of your computer. This book will teach 
you: 

• how to use ROM and DOS routines in your own 
programs 

• how to perform disk input/output 
• how to access the video display and keyboard 
• how to write easy-to-use programs 
• how to perform arithmetic operations 
• how to use the undocumented Z80 instructions 

You'll also learn about djsk operating systems, 
device handling, base conversion, parameter pass
ing, and more. 

TRS-80/280 Assembly Language Library contains a 
library of ready-to-run utility programs that are 
worth many times the book's cost. Included with the 
book are two Modell TRSDOS-compatible disks• 
contaming utilities for printer formatting and spool
ing, single-key entry of strings, disk editing, base 
conversion, password encoding and decoding, and 
more. You get more than 15 valuable utilities, and 
the source code files are included, so you can exam
ine, modify, and learn from every program. 

Many of the programs also run on the Model Ill, 
TR$-8G'ZI!O Assembly Lonau•ll" Llbroryls a Wayne Croon publicahon. 
TRs.ao. TRSDOS. Modal 1. Model Ill are "'lJlstored trodemaru of tbe Radio Shack 
Division of Tandy CorporatiOn. 
7..80 Is a rewi•tered trademark of Zilog. 

and those that do not require only minor modifica
tion. One of the book's four sections is dedicated to 
routines and programs that run on any Z8o-based 
system. No matter what Z80 computer you program, 
this book has something for you. 

It's a book that's designed to be used. The text is 
set in large type, and the book is bound in an 
Blfz-x 11-inch easel-backed binder that stands up next 
to your computer. So there's no squinting at tiny 
type and fighting to keep the book open. 

The whole package-book, disks, and binder-is 
yours by mail for the introductory price of only 
$29.97. And if you charge it, you can even call toll
free to order. Reserve your copy now, because after 
October 31, the price will be $34.97. 

TRS-BOIZBO Assembly Language Library. It's the 
assembly-language book for the '80s. 
"Disks do not contain a disk operating system: two d isk drives 
or a disk copy utUity are required to transfer the ftlcs. 

Call Toll-Free 1-80G-258-5473 fo r credit card o rders o r send 
$29.97 plus $4.50 shipping and handling to Wayne Green Books, 
Retail Sales, Peterborough NH 03458. Dealer inquiries invited. 

I need TRS-80/ZBO Assembly Language Library. 
Send me __ copies of TR5-80/Z80 Assembly Language 
Ubrory (B K7395-01} @ $29.97 each. I have enclosed $4.50 
per system for shipping and handling. 

0 Master<::ard 0 VISA 0 Am Ex 0 payment enclosed 

I 
I 
I 
I 
I 
I 

lnterUanl<•- - - Slgnotu"'--- - - - - - --- I 
Nam•------------------ I 

~I 
A~ress ~~ 

Cord •·--------- - - - Expires. __ _ 

Cuy _ _ _ _ ______ Stllta_• _ _J..I7.!p, _ _ __ ~~ 
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high, wait a few milliseconds, set it low, 
wait about 33 ms, then read the low bits 
by writing a zero to the LBEN, and 
fmally read the high bits by writing a 
zero to the HBEN. 

The high and low bits are then put to
gether under program control. The Pro
gram Listing shows the complete data 
acquisition sequence, and Table 2 lists 
the parts needed to complete the analog 
circuitry associated with the 7109 con
verter. As given in the Listing, RUN/ 
HOLD is connected to bit 1, HBEN to 
bit 2, and LBEN to bit 3 of port 7. 

In most AID converter applications, 
there is a trade-off between resolution 
and speed. In this particular interface, I 
needed the high resolution of the 12-bit 
converter, but speed was not important, 

Part ~tion 

U9 AD590JH, Analog Devices 2.5V 
Precision Reference• 

Rl 20K, IS-tum Cermet trinuner 
R2 IM, 5 percent carbon 
R3 220K, 5 percent carbon 
Cl 4.7 pF, 2SV electrolytic 
C2 0.01 F, IOOV polystyrene 
C3 0.15 F, IOOV polystyrene 
C4 0.33 F, IOOV polystyrene 
CYI 3.58 MHz TV crystal 

•Not required; internal reference may be used. 

Table 2. Analog and discrete components re
quired for the lntersil 7109 analog-to-digital 
converter circuit shown in Fig. 1. 

700 REM 
720 REM 
730 REM 
740 REM 
750 REM 
760 REM 
770 REM 
780 REM 

Sample listing for A/D Converter 
control . This can be called as a subroutine 
from another program. The PRINT statement 
in line 1100 may be omitted, so that the 
routine simply returns the voltage value 
as Nl. 

1000 OUT236,16:0UT6,2 
'Start conversion 

1010 FORX=lT040:NEXTX 
1020 OUT236,16:0UT6,4 
1030 OUT236,16:X=INP{7) 
1040 OUT236,16:0UT6,8 
1050 OUT236,16:Y=INP{7) 
1060 X=X-192 
1070 IF X>=32 THEN 1074 ELSE 
1074 X=X-32:S=l:GOTO 1080 
1078 S=-1 
1080 IF X>=l6 THEN GOTO 2000 
1090 Nl={{IX*256)+Y)*S) / l000 
1100 PRINT Nl:" VOLTS" 
1110 RETURN 

'Wait 
'Enable hi bits 
'Read hi bits 
'Enable lo bits 
'Read lo bits 
'Subtract blank DB7 

1078 'Test sign bit 
'Positive if hi 

'Overrange escape 

and DB6 

' Put hi and lo together 

2000 PRINT "SIGNAL OUT OF RANGE." 
2010 STOP 

Program Listing. A ID converter program. 

Save •so on the best in word processing and mail lists 

LAZY WRITER 
LAZY MERGE 

POSTMAN 

$250 

"LAZY WRITER has long been highly 
regarded ••• the bet supported word 
processor for the TRS-80." 

- 10 Micro/ August, 1913 

"POSTMAN is capable of maintaining 
and manipulating large mailing lists 
easily , quickly, and reliably ... the 
system is designed so well that learning 
is simple." 

- . 10 Micro/ June, 1983 

LAZYMERGE merges Postman files with 
Lazy Writer text to create form letters 

Post man • ••• reg l79.9' Laz y Wrlte r •••• $175 
ALPHABIT C<JMJNICATIONS,INC. 

1JJ49 MICHIGAN AYE 
DEARBORN, Ml 48126 ~224 nn>. 781-2896 

sal e pri ce •••••• s64.95 l azyMerge •• •• • • S4.t .95 
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which dictated the choice of the Intersil 
7109. This is a quad slope type convert
er, which is stable and accurate, but rel
atively slow (30+ ms). Other types may 
have conversion times down in the mi
crosecond range, but the price usually 
rises in direct proportion to speed. Also, 
if a fast converter is used, and high 
sampling rates are desired, the software 
must be written in Assembly language, 
rather than in "slow" Basic like that 
given in the Listing. 

For simpler conversion tasks where 
12-bit (1 part in 4096) resolution is not 
needed, either 8-bit (1 part in 256) or 
1~bit (1 part in 1024) converters could 
easily be substituted. For the 8-bit 
chips, the control sequence would be 
easier and would take one or two less 
lines from the output port. For even 
higher resolution, a moderately priced 
chip pair is available from Intersil 
(8068A/7104-16) that provides 16 bits 
of data out plus the overrange and po
larity signals. These 18 bits are split into 
three groups (8/ 8/2) with one more 
control line (MBEN) added for the mid
dle bits. 

Output Control Orcuitry 
The rest of the lines of the output 

port 6 are free, five in all, and I have 
used four of them to control some sim
ple de solenoid valves. The valves 
operate on a minimum of 12V de, so I 
used a couple of transistors for level 
shifting and current amplification (they 
take a 1 amp current pulse). These out
put lines, and simple modifications of 
the circuitry shown in Fig. 1, could easi
ly be used to operate relays to control 
115V ac equipment, but in that case I rec
onunend an opto-isolator coupling as ad
ditional circuit protection. A sample cir
cuit for relay control is shown in F~g. 2. 

The power supplies required for this 
interface are regulated + 5V and - 5V. 
Only about 100 mA are needed for the 
+ 5, and a few mA for the - 5, so you 
can construct them simply with a small 
center tap transformer, a bridge recti
fier, some ftlter capacitors, and the 7805 
and 7905 voltage regulators. In my cir
cuit, I used the unregulated + 12V de 
from the transformer to power the 
solenoid valves. 

Once deciphered, the new Model III's 
I/0 bus is easy to use, and opens up a 
wide range of powerful applications. • 

Write to James N. Cameron at P.O. 
Box 742, Port AransaS', TX 78373. 



for Portable, Personal and Desktop Computers 
Avel/eble for these populer B·blt end 16-blt microcomputer formeta: 

All CP/M a· ComP.uters (SO) 
All IBM PC Compatoblea 
TRS-80 Model 2 (woth CPIMI 
TRS-80 Model 4 (with CP/M 
Apple II (w.th CP/M) 
Apple lie (With Cf'tM) 
Frankltn ACE (woth Cf'tM) 
Morrow Mtc:ro Detc:os10n 
Nortlwler AllvanCitge 
Corona PC & Portable 
Corona~ 
COMI¥0~ 
Hypeoon Portable 
Seequa Chemeleon 
T1 Prolenlonal 
Columbia MPC 
Olbome Executlw 
O.bome ~SO) 
O.bome I DO) 
DEC VT-t 
CompuPro 
Xerox 120 
IBM PC 
IBM XT 

SATISFACTION 
GUARANTEED 

or Your 
Money Back 

Complele 
Package ol 

Software. 
Tf8lnong Alds, 
Manuals, and 

Unrs' N-"ttter 

ONLY 

$395 
CP/M formet 

KayPro II 
KayPro tO 

Cal ebout 
Olh« bmets 

'' ... for eevere/ years the de facto standard for 
microcomputer software, and still a good example 

of aome of the better thought-out 
aoftware on the market." -Interface Age 

$495 
IBM formet 

Deskto12 Accountant™ 
FULL-FEATURE, FULLY-INTEGRATED ACCOUNTING SYSTEM 

Everything you need to keep the books .. . at a price you can afford! 
Your Bookkeeper, Accountant, and Banker w111 love you for installing th1s fine system! 

Check these features: 
This ~ Accountong System will manage 
your company'• business recordl and eutomate your 
entire bookkHplng procen-lrom the poatong ol ind~ 
vidual tr&nMCtoons 10 producong up-10-lhe-monute 
Income Statements, Balance ShNts, and other lmpor· 
1an1 management rwpons. Oesklop Accounlanl' " gives 
you a "Big Company," prolessional lmege woth printed 
lrwolcM, llalements, and checka h II unr.frlendly, 
compt.tely memHirlYen, on... aywtem-prompted 
diU entry, and II compelible \tooth both floppy and hatd 
d!Ska. FNiu,.lor·feature, and doltar·lor-<lollar rt os the 
best aolt...,. value on the marketl But don' let the 
low price lool you. Oes.ktop Accountarrt'M II not a 
" cheap" eccountlng aywtem, only ~nexpen.r... Thal'a 
bec.aun ortgonal deWIOpment coats were •-red 
yeara ago allowing us to nil an excellent product In 
high volume at low prices and sltllearn a fair prolot Thos 
hlgh-quellty, rellele aoltwwe wu desogned and wnt
..., In 1975 for smaJI.«Hneccrum siZed bus•- Sonce 
then, It haa aucceutully proven ltae" In well OYer 
10,000 companiM .... 50- and .. 13lor-.gn OOI.n

tt-. n • also uaed end •ecommended by hundred8 ol 
bookkeepefs, eccountama and C""'s. including the 
regtOftal offices ol _.,famous Bog Eoghl" arx:ounl
lng fkma! No other Account ing Syatem alters you ao 
mM'Pf felllu,... benefils, and ..ruabfe extra- 'lbu 
can pey more but you can't buy morel Desktop 
Accounlanl"" ia bac:ked by our 3Cklay. no-risk, money
beck guerentee oi100'M> cuatomer laloslactlonl Call lor 
tree lltereture or order now woth complete confidence. 

Read What Users Say . .. 

' 'TWo """ Iller rtceMfte "" Dalllop Accounlanll -up IIIII rvnnltlg 1M dill. Md ,_.. •IIIII" monlll'l 
wort Md nn~~~Cial stltemtnb llltlollowtno dty." 

-J c Bane!s Prt$1denl ,_.,._r_ 
' 1 To gel IIIY\hlllf littler wt would lint bid to spend 
multlplt llloutMds of dollars. I think It's a dynemlta 
package lor the money.' • 

- Bob Cox. II P General Mgr tETTfiiS 
I~ ~S.. Mlililoo TWI ON/'ll 

Here's what you get: 
1. A proleastOna~qual• ly. full-feature, fully-ontegrated 
accountong system. 2. Sox-to· lourtaan d11kettes 
(clependong on your system's disk storage capacity) 
3. Four easy-to-follow, se~·teachlng UMr'a Manuals 
(011er 540 pegeal) that are highly rated by aatlatled 
unra. 4 . An axclusrve. new eudlo casaette tape w.th 
atep-by .. tap lnstructlona for qutc:K lnslallattOn and 
stan-up •· ANd Me F"i<St" a unoque 40-page ayatem 
guode and stan-up arc!. e. Complete aemple data and 
aample repor11 lor precliee and trllinong a bog help 
to new unre 7. FREE l·year subacriptlon to UMre' 
Newst.tter, ''Oebots and Credots." n·s lui ol tops. rdeal 
news. and useful suggaatoons lrom us end other u-• 
Recent iSiuel have run U>~er 20 pagealongl e. FREE 
complete Source Codetn popular MBASIC 10 you can 
easily customize any prog<arn to sort your apecoal needs 
•· Telephone " Hot Une" """tc:e for helpfullnstallaltOn 
aupport. Stan~ support, Techntc:al support, and Tr&Jn
lng soppon The quaJ•ty of our cheerful cuatomer aup
port hu been Kdaimecl "excellent," " flrat-rete," and 
" very courteoua and professional" by our u.ra 
10. Aocesl to our growmg networ1c ol Experienced 
Unr Conaultenta"" on both the U .S . and Canada. 
TheM qualohed, knowledgeable busonesapeopte 
themsetoles own thll nne software and ... &V&llable to 
ass•lt you \tooth al~t any aspect of lnltallattOn treon
ing, operaiJOr>-Or ...,.n customlzation, H desired You 'II 
r_... the.._ Directory ol theee helpful~ 

Look who 's using it: 
Here Is a aarnple (tal<en lrom our customer f•les) ol the 
wide vanety ol businesses successfully usong th• h,.,.. 
tested, lolrdly-tabli.shed, user-proven eoltware 
. ........ ......c. · C'#~ .... . ~ ....... . ..,......,.... . ,....,_ . ........, . .....,._.....,.. ... ....... 
t-... • ..._... .... . (._ ........... . ....... ~.~ 
~. ,._,.,.. . ,...._..__..._... . ...._. . ._ ... 
C*.._•OW.. ·~·~ ..... IicNIII ·~o-te . ._....__ .... ....., .~,....C.,.. ·~ 

LJ!Waoy • C..... ..... ~,_,_.............,._.....,_ • .........., 

·c.~· rw..-...~.,........,. · o..-•..,.. f"" ,.,.; 
.,.....~~ . .....,.,...,.~ . .....,..,r..,..,. 
· r~......_ .• ...,.....,.. . cnc.~___... . ._...._ 
.... . 01,...,_ ........ . ~~- ............... ... 
....., . o.,..,l...,.._.....,.,. . ~typi!IOIIC ... •~· ,...,.._. LANIIIC....,_ .u,., .,... • ~-· ~~- • ,__,... . , ......... ........ . ~ ..... ...,.,_..~ 

Call for FREE LITERATURE, Including sample reports, comparison chart, user letters, ate. 
Not sold in stores • Order today by Mail or Phone • Phone Orders Filled Promptly 

Orders . Questions. and Literature Requests CALL NOW. TOLL -FREE 

l v/Sl j U 1~:!22:!~~o~~~2~~ Please mentiOn 
Ad 1120-V 

Techn1cal Support Hotline (8 AM to 5 PM, Mon.-Fri.): (415} 680-8378 

Send Orders To: 1280-C Newell Avenue, Suite 147-V, Walnut Creek, California 94596 
• Wtwfl .......... ,.._. ......,..,....,.. trM .-. ,_,........,.,. ,_.. .w ........ ~ • O.W.. .,.,.._. ~ 41 '*"' wt• '-" • AM M . tot 
..._,._.....,.,...,..._.Ciiltomiii,....._._.~-... T••-·~tty~~.a..a•AI.,_.,....,_..__,_. 
..,.,. .........,.... ,,... Met\.1 • He.-. • a.....n • ,..........,. ...... celer Wl'ttl ~.......,. • 111U lllkty ~ ...... .,. ,.,...,_ 

.-See 1.111 ollodvMIISers on Page 323 

A Complete System! 
include• ell four standard general eccountlng program•: 

GENERAL LEDGER os completely ontegrated to automatlcally poat 
encklf-month transactiOnS from AIR, AlP and Payroll h prlntl13 detailed 
reports for the entore company, and opuortal lncome Statementl IO< up 
to 99 departmenta. II producea up-to-l~monute comparetlve tlnenclel 
atatemente ,.,th currenc year·to-date, budget. and last year (month and 
VTO ), showong both clotler amounte and percentage•, and prennts 
everylhtng you. your bookkeeper, end your acc:ountant need 10 "'-'about 
the company e Gil eutomatlcally reconcllea all eccounta, and main
tarns UlenSI\Ie, c1eta11ec1 audit u.lts showing the aource ol eec11 Gil entry 
lor quick, easy, tr..:ong e Tnal e.&ance Includes d transactlonl e Flex· 
lble Chart of Account• e True doubiiHntry bookkeapong e Master Fife 
capacily 400 Aocountl e Monthly Tranaactoona capacrty t ,000 W>th 2001< 
doslcelle. 3,500 woth 5001< dtaketle, 7.000 per Megabyte wolh a Hard Oosk 

ACCOUNTS RECEIVABLE pr<Mcles lnstent, on-line cuatomer 
eccount Information (both current and eged), w oth complete. hmely 
lniiOiclng, lncludong open-hem (or ba1al>ce f0<1toard) and statement 
capablhtlee It mekn the entore bllhng proc:esa fast. euy, and efflcoent 
h quidcly lclentlfiea your overdue IICXlOUnls, helpe &peed collec1Jona, helpa 
control your cash flow, and MSOSts you in making better ftnanclaJ dec~ 
soons Both cletarfed and aummary customer ectlvlty end 19lng report• 
are irostantly av&olabfe e Prepnntld forms avartable lor Invoices and 
statementa e Detailed eudlt tr.u e Matntarnl compre'*-CUIIOmer 
data files e Proclucee I reporta end documente e Includes automattc: 
penoclc customer/client blllong optron whrch • rdeallor MMCe ~ 
e Itemized monthly tr&MIICtlorM e Master F"lle cap&C1ty 400 Cuatomers 
• Monthly TranuctiOnl capacrty 800 woth 2001< o•kene, 3.500 With 500K 
d iskette. 7,000 per Megabyte woth a Hard Disk 

ACCOUNTS PAYABLE macnt8ina complete vandoriYoucher 
hiStory and U'>Citrdet check·wrltlng capabilohes Current and aged 
payele repor1s are available upon command It prepar• an extremely 
useful cash now/cull requirement• repor1 that greatly ompr
f111n1108"*1t control ol your moat valuable raource-cashl It prtnts 
checi<S (on commerciAlly itY8itable forms on whrCh your compeny nama, 
eddr ... end logo can be Imprinted) ,. th comprehe,.,.. check atube 
thet your venc1o<s wll ~· e Produc:aa t t report• end clocumenta 
e Automattc: pey HlecttOn program allows payment by due date or by 
doscount elate e Menuel and eutomatlc checkwrltlng e Check r19oster 
e Detailed eud1t trell e ItemiZed monthly transac:toons e Master role 
~·ty· 400 Vendors e Monthly Transactoons capacoty · 800 woth 200K 
d•sl<etle. 3,500 woth 500K dtlkette; 7,000 per Megabyte wo th a Hard D•sk 

PAYROLL 11 a complete. eeay-to-uM proleasoonal-qual•ty peyroll 
ayatem Be the oHICI hero each -k when the checl<l come out on tomel 
ThiS program calculate• peyroll tor every type ol employee (hourly, 
salaned, and comm ssroned) and prints peyroll checb (w.th popular, 
c:ompreherosiW check stubl) .,,th an ablotute minimum ollnput Your 
company name and logo can appear on!'-. too e Storee and reportS 
comprehenlrve employee and peyrolt tnlormetoon • Macnlaina monthly. 
quarterly, and yearly totals lor raporllng purpoMJ 1n multiple atatei(Q 
e Offers u--malntalnable Federal, Stele, end local tax telel(!) e 
W-2 pronttng e 114 t Reportong e Produce• 10 report• and documents 
e Master Ftle capec:oty 400 employea An outstanding Payroll pack.egel 

Produces 42 Reports & Documents: 
General Ledger 1. Chort o1Ao.-.into 2. cr .,_"'"""'""""'Ydalllr 
-a.CNna~-. ... •----•. DMy T-~ 
L ftl"'~ -.~~~~y T,.._._ L IIOianc.-7.--"'"'-,_ 
comperliOft L ~ S&lllemant t. ~ S&IMrMnt Wtth pro ,.., ~..,._ 
10.~---· 11.~---~~-prlar 
- --12. Oeiool- ior·--11. Tnoi-
Accounts Receivable 1. DMyTr--.~2. - lWo!hor•_..,lad..,_ a. - .. t"""'"' "'- -ntild"'-'1 4. &.mmotyAgong 
~L ~Ag.ng~L -UallhlyT,.,.....,.,. 7 O...IIIII C-

Actvoty ~ • · s-,c-- "-' 
Accounts Payable 1. 01.., \bieN< Repon 2. DI'Y Cteoo "-' a. c-u 
\lllrtlh OetaNd lliJbl 4 . Chec:t&: R.g ster L GenerW l edgef Trant r_, Recxw1 1. Gun 
Aoquo......,.o ~ 7. Tr...-:tooro ~ L Open \obucnof ~ 1. AgoG Payollia 

"-' 10. 0...11111 - "''"''' "-' 11. s_...ory - -.,.,. "-' 
Peyroll 1. F-11 r., T- 2. Sloto Tu T- J. Porol ._,, "'"" ''"''' 
._ P.,..ol o-k Rogool" ._ ~.-, Poyool s.,.,.,.ory L 0..0~•"1' Pll"ol s.,.,....,., 
7 . o.-.1 Lildgof Toii'Oilo< "-' I. Dola4od E""*"" F110 Uot.ng I - .. I 
\'01<- 10. ,.,. _ _.... 1111·2-

System Requirements: Eother CPJM. or MS.OOS (PC..OOS) • 
M""'*>ftBASIC e 84KAAM e Twodrllt- or herdc!IP e 132column 
Wide carnage pronter. or an 8'-'i ' x t t • prn ter ,. th compreeeed pront mode 
(an Epaon MX-10 or s•mtlar prtnter) 

100o/o SATISFACTION GUARANTEE 
No-R/sir, 30-day Money·Saclr Guarantee 

O.cle< Deaktop Accountant and evaluate 1t your .. ol lot 30 dayl Tell the 
performance ol oacn program u11ngour comprohen.,ve s.ntplo O.to F .. 
10 enter and ptOC"' dati ~ry accounts pnnt cnecka and rtpoftl and 
mora R...-- !he I•• Uw'a ManualS. hear rile T,.inong T-. rHd the 
....,. • • Newsletle< even eel our Tectmocal Support Group ,. th your qun 
lionS lbu mutt bo complotoly u llollld" Ill O..ktop Accountant 0< you 
may return ~ • good COtldot10n "' Ill the s....d Muter 0..... UIIOPf.NED 
(ot •n•••"• 1'0<" ,.., data) lor 1 pr""'''C CIOUf1enue CO<"'poete refund' 
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-COMPUTER SHACK-

SYSTEM II 
The ultimate in business programing. A suite of programs written in 
machine language consisting of Stock Control, Sales Ledger, 
General Ledger, and Purchase Ledger. The sales ledger issues in· 
voices in addition to statements. 

All ol the four parts of System II will integrate or may be used on 
their own. For instance, if the Sales Ledger and Stock Control are 
used as an integrated system, then issuing an invoice selling two 
widgets. will deduct those two widgets from stock. 

Operator usage. particularly input technique. is made so simple 
that no tra ining is needed. The operator and machine interaction 
is plainer · on one simple level· The ultimate in user friendliness. 

Function changes are not made through a menu. In other words 
to change direction you do not have to go back to square one. The 
same or similar commands are used throughout the suite. If you 
do not know what to do, you can ask a butlt m utility o tell you 
what is available. 

For a complete brochure on System II wnte or call today. Works 
on the M odel 1/111 or 4. 

FAMILY TREE 
Track down your pedigree with the fast and easy methods 
provided by FAMILY TREE. the excttmg genealogy program. Y.ou 
may be surprised and enchanted by the mteresting people you 
find aHhe roots of your own family. 

It will store seperate data for each parttcutar relatrve, aJono with 
that persons mother and father, their sex. date of b irth. Place of 
b irt , date of marriage, place of marnage, date of death and place 
of <lleath. Wrth at of thrs mformatton the computer can create 
many different reports such as: a ltst of descendents or ancestors 
children, sibl ings or even an entire famrty chart. 

MODEL 1/ 111 tape or disk (32K). .... . ...... .. .. $29.95 

CHECK WRITER 
This easy to use powerful utility, will take the tedium out of the 
time consum ing task of writing checks, keeprng records, and 
balancing your account. With 99 ca tegories of e penses, sort in 
seconds on check #, amount, budget # , payee or date. 

Great for businesses or home use The printer program rs written 
in basic for easy modification, while C:iata entry and sortmg are 
done through machine language subroutines. 

DISK ONLY 00 •••••• 00.00 00 00 •• 00 •• 00. 0 ... . 0 0 0 .. ... 0$49.95 

PASCAL 
The ever popular programing language is brought to the TRS·80 
complete in all standards. 

We sell Pascal for $49.95. As you will notice, th is price is 
considerably lower than the competition. This is a very good 
version of Pascal. At this low price we hope to sell twice as many 
as the competit ion' 

MODEL 1/ 111 00. 00 •• 00 •• 00 00 00 00 00 00 00 00. 00 00 ... . 00 DISK $49.95 

SUPER SCRATCH PAD 
SCRATCH PAD is the perfect combina tion of a data base 
manager and a word processor. Each screen becomes a page 
that you can easily flip through, each page has a title (one that you 
type in) that appears in the master menu, each title along with it's 
respective page can be sorted. There are 10 Macro Keys that can 
be defined for any letter. word, or sentence that you like. And talk 
about editing, SCRATCH PAD gives you screen editing features 
just like a full blown word processor. Its all machine language, 
menu drive · VERY easy to use. 

DISK ONLY special intro price only $39.95 ($49.95 after October 1) 

CYCLE INVOICE SYSTEM 
Once each customer is entered, the system takes over, handling 
billing, recording payments, printing invoices, and all in all, making 
your life a lot easier. First of all, each customer can be b illed 
weekly, bi·weekly, mol'l hly, quarterly, semi·annual or on an 
annual schedule. Dtfferent invoice cycles can be mixed within the 
same file. A regula il\voice amount is entered for each of these 
customers. tDf course, an invoice adjustment amount can also be 
entered to allow for overdue charges, sur·charges, delinquent 
ameunts, or credits. 

This system Is Ideal for gan.g, routes, windoW ashers, land lords, 
etc. 

DISK $149.00 

SUPERDIRECTE>RY 
SUPER DIRECTORY the fastest. most efficient library catalog 
utility on the market SUPERDIRECTORY wtll s<:~rt your complete 
disk file in a matter of seconds on filespec, disk number, or 
remarks. It has super fast string search. Reads any normal dos 
and density, and many many more features. 

MANUAL AND DISK. . . . . . . . . . . . . . . . . . . . . .... .. . ... .. .. $49.95 

DISKS ONtY $1.79 
We buy thousands of bulk disks each month for our own 
duplication and sates. We would like to offer these d~ks to you at 
tremendous savings. these are Super Quality d•s guaranteed 
for life. If they ever go bad send them back and we will replace 
them FREE. Try some. tf you don't like them return them. 

100 DISKS TYVEK LEEVES . 00 .00. 00 00 00 00 00. , 00 00 . S 9.95 
G DISKS TYVEK SLEEVES 00 00 00 00 00 00. 00 00 00 00 .. 00 00 $19.95 

10 DISKS WITH COLORED PLASTIC SLEEVES ........ $21 .95 
10 FLIPPY DISKS (use both sides in a normal drive) ... $29.95 

THREE TO FOUR 
Take advantage of the higher speed of the Model4 basic with this 
new utility that will take a basic program written on the Model Ill 
and convert it to work on the Model 4. This program adds all the 
spaces around the reserved words but will not adjust any peeks 
and pokes. 

DISK ONLY . . .. . . . . .. .. . . ... . ............ .. ... ..... .... $24.95 

COMPUTER SHACK 
•-""' 4S3 

1 h'-l1 Ea~on e Pont•ac M•ch•gan 48054 

Info (313) 673·8700 e Orders CALL TOLL FREE (800) 392·8881 
~.~ .~,~~··( •·. 1•,J•·. 1·, ~ ':,H.(ir ~)• .. ,1...,•·. 1 ·~\~S~ ,n•c..r">tliPP ' r"'q r ~llt·USA S'l00 ! orC.tnar1. t ur ~.~ e • . r,) ~r::_~r..a>~p c_ I~Laqt• u~'-. l rh•; 1'US Cdr~.Hja. ~ ... 1px1rO 

Dealers ~·· ·· .l't· J,· . ~· · t "!' ,,,, ~ ;• d ~t>fl' <.., f ' :t'..., .t~~ \\ • 1.- t,_r ,~l~r r ,iL~I(lq and ~HII t' 1:<:.;,1 
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-COMPUTER SHACK-
From Computer Shack, the industry leader in computer games, comes 11 great new 

games. All of these games will run on Models 1/111 and 4. 
Almost every order shipped within 24 hours! 

JUMBO DIG OUT 
You're m the cockptt of a Jumbo 7 4 7 . prepanng fora spectacular flight' 
As the one and only pilot. all controls wall be m your hands. 

Wntten by a professaonal programer m conjuctaon wtth a B.O.A.C. pilot. 
JUMBO tS most defmttely the best fltght stmulalton on the ma rket. It's 
we ll done control and tndacator board wtll allow you to feel the plane m 
mota on. 

So whether an the past you've flown or not (an the ptlo t's sea t), you' ll 
most deftnttely find JUMBO an adventure as well as a brill iant 
educattonal tool' (not pro tected). 

UH OH1 The wac ktest game to ever htt an arcade tS now anvadtng your 
computer' As the game begans. you'll lind yourself amtdst tons of rock 
and earth. You must dig your way through the surround tng tunnels and 
hunt down the deadly monsters. But watch ou t1tt As the hunter. you 1us1 
mtght become the hunted. The monsters are strangly powerlu l. thetr 
touch can destroy and thetr eggs can obliterate. Besades all thts, the 
underground tS thetr natual habtlat. D IG-OUT tS truly another 
COMPUTER SHAC K classac. In each of its ftf teen dtfferent levels, DIG
OUT combi es the be sound, fantastic graphtcs, and above all. 

MODEL 1/ 111 .. TAPE O R DISK $29.95 MODEL 1/ 11 TAPE $19.95/DISK $21 .95 

LIBERATOR 
Adventure. excatement, actaon. danger and ven beauttfuf g ·rls' Liber
ators got at all1 Thts fanta sttc arcade game wi get your heart pumpin 
and your mtnd moving' 

1982's most popular arcade game. Donkey Kong, comes to ife on 
your TRS-80 screen through the magic of John Cranes~IBERATOR! 

And tf you thought Don eyi(ong was-fun, watt until you exl!)eneAce 
LIBERATOR's ftve seperate screens (more 11an the arcade version) 
each u ttliztng the d-and g raph iCS ossabl 1 

MODEL 1/ 111 

ASSUALT 
Strap yourself into the imly lit ATV (All Terrain Vehic~, check the 
motor, the laser's, and visibility. New prepare yourself fOI' an under· 
ground trip that you won't soon forget ... If you live! Assault Is an 
original arcade,9ame designed fOI' the TRS80 by Bill Dunlevy. n has 
some o f the qutckest and fastest graphics ever seen on a Model IIIII. 
The game itself has spiders, little monsters, big monsters, 
underground caverns, bags of gold and more. It hu over 20 different 
screens. 
MODEL IIIII .. 

CYBORG 
TAPE 111 .• /0ISK $24 95 

As compettto r ar>the famous Cyborg arena yo have access to live 
po er sleds' You must now use these sleds to travel through the 
m~Les and c ollect the sagnal mod les. Of course there as noth'ing that 
please a crowd as:.,-e tt'lan a little vtolence. so the makers of the arena 
have also tnstalled guardtan robots within its I mats! Usang your shield. 
you must destroy them whale trying desperately to complete your task. 
Cyborg has a total ol ftve diHerent levels, eac much more c allenging 
than e one bet r Now CYBORG comes unprotected 

MODEL 1/111. . . ......... .. TAPE $U .• /DISK 125 .• 

CLASH 
Once again. one of the markets most creat ive programers. Bi ll Dunlevy 
has created CLASH, a fantastic new arcade simulation' Mounted pon 
your great white w inged stallion. prepare yourself for a clash within the 
arena This day, you will be competing agatnst famous riders from all 
over the planet. As the tournament begins. there is a frenzie of flapping 
wings and bucking horses. but finally a ll rid ers are airborn and the 
contest has begun. With a firm grasp on the reins. manuever your ho rse 
above the others and then descend upon them. You must d ismount the 
other riders. before their skill prevails and they dismount you. 

MODEL 1/ 111 . . . ... TAPE $19.95/ DISK $24.85 

From the c eators of DE ON SEED come s a great new game that 
promases to eep you on the edge of your seat ... CONVOYtt 

A c · nvoy of trucks has been asstgQed to move food rattons for the 
t oops in the fteld, but what about the enemy? You must protect the 
convoy. uhlizang the ftre power of the armtes new super tank. from 
enemy lighter planes and hehco ters seeking to block and destroy the 
convoy. As planes come rocketing d o n, destroy thear bombs and send 
them to the ground • flames. 

MODEL 1/ 111 ... TAPE $22.15/DISK $25.95 

FURY 
Wntten by the twtce accla med Doug Fraye (co-author o Cyborg and 
Jovaan). FURY combtne s strategy and qutc nerves wtth tis three totally 
d aHerent screens. Fury takes you beyond the tradttaonal computer 
arcade space hght Allowang one or two players. sound and graphacs 
are used to thetr utmost and the dask ve rsten e v n talks! 

MODEL 1/ 111 . .... .. TAP $22.95/DISK $25.95 

MOON ROVER 
Moon R.ever tS an exciting game played on the moons surlace. In your 
Roveryo · must shoot down enemy ai rcraft jump over w ide metiorite 
holes and rescue your countrymen f rom certain death. M oon Rover 
has s pe graphacs and w ith tiS many levels of play will never get boring. 
Moon Rover should become one of your favorite games. 

MODEL Jill .. .. . .. . TAPE $22.95/DISK $25.95 

STR0NGHOLD 
Ken Olson and arry Chow 
In Strongho ld ou have lour ctltes hal have built mob ile energy shtelds 
thafll repel the boml'>s bouncmg a round the planet. W ith a ll the skill you 
can muste r, protect your c ity by mo ing your two shields and stopping 
the bombs from hitting your cit/ 

One or two player action with sound and split second graphics that'll 
amaze the eye and ear. Thats STRO NGHOLD. try it you'll enjoy it1 

MODEL IIIII .. ...... ... ........... .... ..... TAPE S22.95/DISK $25.95 

GAUNTLET 
One of my favorite games. Operating a super tank you must destroy the 
enemy. Every building is a barricade every street a battlefie ld, can you 
even hope to defeat the hordes of alien tanks? Very last g raphics and 
exciting sound make th is game a must for any a rcade game player. 

MODEL 1/111 ..... ........ .. .. . . . TAPE $19.95/ DISK $24.85 

COMPUTER SHACK 
1691 Eason e Ponttac. Mtchayan 48054 

Info (313) 673·8700 e Orders CALL TOLL FREE (800) 392·8881 
~.~ ash·• l-'',trqt• d.'lrl \.::~~ ... ur P 't',j, .... t' ,ttlr! S,~ rJO !,·• ·~ t11PP nq In ~h .. LJ sA s~) uo fur Canac1a or M e xrco Proper postage OUblde o f us Canada . Me)( ICO 

Dealers: v.· t· ,jrt' d --. ~ · · t ·- ·~~-·..., ~ - f ,l' tPrT'", ,,. , P' ~, .!11 "W~ • • I~t· f ~ - · u• ;tta •OY d'1d prru:• 11S! 
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SCIENCE 

Life with the Model II 

If you're tired of sorting your mail
ing lists and can't look at another utili
ty, this Model II Life simulation may be 
just the thing for you. 

John Conway, a mathematician at 
Cambridge University, England, devel
oped Life. It simulates an ecological 
system and illustrates the rise, fall, and 
changes of a society of living organisms 
as they interact with each other and 
their environment. The program starts 
with a simple population of organisms 
and observes their fate as the laws of 
ecology are applied to births, deaths, 
and survivors. Over time, the popula
tion exhibits one of three fates: it dies 
out from over- or underpopulation, it 
becomes stable, or it oscillates in a re
peating pattern. 

Rules 
Life starts with a blank screen and 

an-invisible grid 24 blocks high by 40 
blocks wide. Place any configuration of 
occupants (each represented by the let
ter 0) within the playing area. Occupied 
spaces are designated by an 0, and 
empty spaces remain blank. Each space 
touches exactly eight others, but occu
pants die if they touch fewer than two 
or more than three occupied spaces. If 
three occupied spaces touch an empty 
space, a new occupant is born to fill 
that space. Births and deaths are 
evaluated simultaneously. 
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Use your computer to 
examine the popula

tion cycles of a commu
nity of living organisms. 

By positioning occupants at the start 
of the game, you establish the initial 
conditions (generation 0, see Fig. 1). 
Life then determines all births and 
deaths and displays the resulting gener
ations, creating fascinating patterns. 
Figure 2 illustrates an example of this 
process through new generations. 

Supervisor Calls 

This program takes advantage of the 
supervisor calls (SVCs) available with 
the Model II's TRSDOS 2.0a. Below is 
a brief explanation of the SVCs I used. 

KBCHAR is a routine that accepts 
characters from the keyboard. It re
turns to the program immediately, 

The Key Box 

Modelll 
64KRAM 
Astiembly Language 
Editor/ Astiembler 

The Spaceship. This pattern travels across the 
screen in the indicated direction. 

The Glider. This pattern also moves, but at a 
slower speed than the Spaceship. 

The Figure Eight. This configuration oscillates 
with a period of 8 generations. 

The Pulsar. This pattern evolves into a Pulsar 
with a period of 3 generations. 

Traffic Lights. This pattern will evolve into 
four blinkers, each with a period of 2 genera
tions. See Fig. 2 for complete det.ails. 

Figure 1. Five different initial generations and 
their fates. 



either with or without a character. If a 
character is available from the key
board, the program sets the Z flag and 
puts the ASCII code in register B. 

KBINIT clears the keyboard buffer. 
SETBRK lets you change the break 

key processing routine. The computer 
removes the old routine's address and 
replaces it with the address of the new 
routine. 

VOCHAR and VDGRAF are video 
display routines. They display any ASCII 
character in addition to various control 
characters recognized by TRSOOS. 

VOCHAR displays a single character 
at the current cursor position in the scroll 
mode. VDGRAF displays an entire buf
fer of characters in the graphics mode at a 
specific row and column number. 

VDREAD reads data from the video 
display. It also determines the current 
cursor position for other routines. 

VIDRAM dumps the entire video 
display into a RAM buffer. It can also 
dump the contents of a buffer to the 
display. 

BINDEC converts a binary integer 
into the ASCII code of its decimal 
equivalent. 

LOOKUP accepts a !-byte key as an 
argument, and searches a table of 
3-byte entries for a match. T his routine 
compares only the first byte of each en
try. The other 2 bytes are data. 

If a match is found , the routine re
turns with the Z flag set and the data in 
register pair HL. If the 2 bytes are an 
address, you can immediately execute a 

GENERATION 0 

1-A 

0 
0 

GENE RATION ~ 

I® I • 

1- F I · K 1-P o 

JP (HL) instruction to perform another 
routine. 

The Model II owner's manual has a 
much more detailed explanation of 
each SVC, including parameter lists 
and arguments. 

Program Overview 

In machine-language programs, TRS
DOS loads register pair DE with the ad
dress of your program's highest 
memory location. I used this address to 
initialize the stack pointer (SP register) . 

The main program comprises two 
parts. The first part displays the results 
of each generation at maximum speed 
without pause between generations. It 
evaluates and displays about 10 genera
tions per second. 

The second part of the main program 
waits for your prompt before it eval
uates and displays the next generation. 
This lets you single-step through the 
generations at your leisure to closely ex
amine any changes. You can freely 
choose between the two modes of 
operation. 

Several other commands are avail
able while the main program runs. They 
are assigned the functions described 
below and are invoked by pressing the 
specified key(s). 

The break key clears the screen, sets 
the S<kolumn display mode, restores 
the original system cursor, and jumps 
to TRSDOS READY. 

The escape key selects the continuous 
mode of operation. 

Generation 0 Intermediate generation 0 

GENERATION 3 GENERATION a Generation 1 Intermediate generation I 

Generation 2 Intermediate generation 2 

1-B 1- G 
GENERATION I 

1-L 1- 0 
GENERATI N 6 Generation 3 Intermediate generation 3 

00 •O • • Generation 4 Intermediate generation 4 

1-C 1-H I·M 
GENERATION 4 Generation S Intermediate generation S 

a· . 
0 Generation 6 Intermediate generation 6 

1-0 1-1 
GENERATION 2 

I·N 1-S 
NERATI N 7 L EGEND 

Generation 7 Intermediate generation 7 
0 • OCCUPIED 

o• BIRTHS Generation 8 Intermediate generation 8 
® •DEATHS 

1-E 1-J 1-0 1-T Generation 9 Intermediate generation 9 

Figull! 2. The course of a population through nine generations (generation zero appears in the 
upper left comer). 

MICROSETTE 

Buy Direct and Save 
• 51/4 SS and DS Diskettes 
• Soft Sector Format Only 

MICROSETTE CASSETTES 

• Error-Free Computer Grade 
• Industry Leader Since 1977 

For Tandy, Apple, Osborne, 
IBM , Atari , Texas Instruments, 
Commodore, Timex, Kaypro , 
Sinclair and Many Others. 

0 Shipping Address Enclosed 

0 Check Enclosed 

0 Visa 0 MasterCard 

Card It - ------- 

Exp. Date 

Signature, ________ _ 

MICROSETTE CO. 
475 Ellis St. Dept. 2 

Mountain View, CA 94043 
(415) 968-1604 ..- ill 
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TIME SAVING - M ONEY SAVINO 

PRINTER BUFFER 

SpooJ.Z..Q occopu choroctm It comput<r opecd and (<edt thorn 
your pnnc.u at 1U mueh tlowtT apttd. Thu. dam1nam dw tunc 

watte watunc for your pnnttT to Antlh bdort- you can u.tt 

FEATVRES , 
Spool·Z..Q 1> porf<a lo< - wtth Ill porallol IC<ntronoe& ..,.,_ 

p<ont<n ondudorc Racho Shock print<n. Spooi.Z-Q It 
!Ka.nd·•lono,at doan't M~al poltllfn from dw computtr 04' pnncn 

adVInccd karura 1ncludc aucomauc snu:rnal 
cornO<c,.lon. copy and ~Jr., .. , lunctoons, and 1 

t l'louMoOe>·FO!"·mfotd" modo. 

SIZES AND EXP'ANIION 
comes ln l2K. 64K, and 12 K ch•- .. ,.. Any 

con b. u"'r oxpondtd co 64 or I Zl!K by JUII plugu'll on 
1M 10ekcu arc alr~ady arwalkd. The-re arc no jumpe-n 

uh .,, ...... Spooi.Z-Q knowo how much I'MinOrf Is 

"-'"'told 
11 DAY TRIAL P'ERIOD 

printor - t27 

JVB ELECTRONICS 
1101 Fulton Avo., Suite I 
S.cromento, CA a2ll 
(till~ .-121 

ICI~Ifcunllo r .. lclento Include ~ oat• tu. Wo eccept 
Vloo. AMEX, ond C.O.D. 

POWER LINE 
PROBLEMS? 

Protects, Qr9Clftizts, controls computers & 
sensitive tltc:tronic tqUipmtnt. Helps prtvtnt 
software "9fitchts", unexplained memory loss, 
and equipment damage. Fiher models attenuate 
conducted RF inttrltrence. 120V, 1 S Amps. 
Other models CMiiloblt . Ask for freeliteratwe. 

DII.UD ,._ CO.OU 

$79.95 
T ........ t olltodor, .... s-.,... 
lilt• . • ilihWiooly ,,.;ldloij 
....un ............. """""· ' ht. 

't::=:::~ IUAD·II $59.95 

'lllt:Ail ... w 
Ul4 lldlld.. 0.,.. 80 
~. PA 11017 

T-*" olltodor. Duol S , .... 
lilt• . 4 ..t<els. i to. 

IUAD·I $49.95 
T .......... ...-. 4 tedcetl. 

. . .... $44.95 
T ........ ...-. Ss .... fillor, , .... _ 
.... $34.95 

T.-1Mt ..... 2 ....... 

ale II 
215-137-0710 

OutoiSNMO....Toi"
I ... JJI.f61J 

DlAUit 11Ulii5111Yll1D . COOs~ u .oo + !loip. 
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The zero key invokes the single-step 
operation. The program evaluates and 
displays a subsequent generation when 
you press any key (except one of the 
control keys defined in this section) 
while in this mode. 

the current generation to a configura
tion of your choosing. Some patterns 
are so delicate that the addition or 
removal of one occupant disrupts~and 
destroys the pattern. 

Control-K resets the counter to zero 
and enables the counter display routine. 
Pressing control-! disables the counter 
without resetting it. Control-J enables 
the display without resetting the 
counter. 

The Fl key clears the screen and calls 
the screen editor subroutine. The F2 
key freezes the current generation and 
calls the screen editor. This way, you 
can revert to generation zero or modify 

99100 
00200 
80380 
08480 
00500 
00680 
00700 
00800 
00900 
81880 
01180 
01200 
01300 
81 480 
81 580 
81680 
81700 
01800 
01900 
020BB 
021BB 
82200 
023U 
024U 
92500 
926 80 
027U 
82888 
82900 
03000 
831U 
83200 
033BB 
034U 
03500 
036 00 
83700 
83888 
83988 
048BB 
04180 
04280 
04388 
84408 
84 580 
04680 
04 700 
04 880 
84980 
05818 
8518 8 
85280 
05388 
85400 
a55 ae 
85611 
857 88 
t 5888 
1 5918 
16118 
16111 
862BB 
86 380 
06 400 
86588 
16688 
16711 
16811 
16911 
87181 
87111 
17218 
17311 
8748B 
17581 
0n00 
077U 
07888 
07980 
aeee0 
88188 
S8208 
88380 
aeue 
88588 
886811 

TI TLE 

• COI\IiE!JT• 

Program Listing. Modell/ Lift. 

MACHINE LANGUAGE LIFE 

This is a high- speed machine language version of 
the gar.oe LIFE. 

Program by 

Dave f::a ske 
705 Kitterman Road 
Po rt St . Lucie , FL 33 450 

:······-~---~---·~·-········-~·-······································· 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 

SETUP , FATE, LOADS, 1\DVEIT, CONVRT 
SETBRK, CRSR , NOCRSR, CPL40, CPL80 
GETCHR, VIORAII, RAHVID, LOOKUP , NEWB RK 
SETUPl, OSPLY, COUNTR, KNTINT, KNTOFF, KNTON 

;··· ········· ·····-~· -··· ········· ··· -~~-- -······· ····· ················ 

START: 

STARTl: 

REPEAT: 

DOTH IS: 

STEP: 

STEP2: 

MAIN PROG RAM 
LD 
EX 
LD 
CALL 
CALL 
CALL 
CALL 
LD 
CP 
J R 
CALL 
CALL 
CALL 
CALL 
CALL 

LD 
RST 
JR 

LD 
CP 
JP 
CP 
JR 
CP 
JR 

CP 
CALL 
CP 
CALL 
CP 
CALL 
JR 
CALL 
CALL 
LD 
CP 
JR 

CALL 

CALL 
CALL 
CALL 
CALL 
CALL 

LD 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
CALL 
CP 
JR 
CP 
CALL 
CP 
JR 

(STACK ) ,SP 
DE,HL 
SP,HL 
SETBRK 
OS PLY 
LOADS 
SETUP 
A, ICHCOOE) ... 
Z,STEP 
1\0VEIT 
CONVRT 
FATE 
RAI\VIO 
COUNTR 

A,4 
8 
NZ,REPEAT 

A,B 
1 
Z,STARTl 
2 
Z, DOTHIS 
• 0. 
Z ,STEP 

BBH 
Z, KNTINT 
9 
Z,KNTOFF 
BAH 
Z,KNTON 
REPEAT 
RAI\VID 
SETUPl 
A, (CHCODE) 
••• 

NZ . REPEAT 

!lOVE IT 

CONVRT 
!'ATE 
RAHVID 
COUNTR 
GETCHR 

A, B 
27 
Z, REPEAT 
1 
Z,STARTl 
2 
Z, DOTHIS 
OBH 
Z,KNTINT 
0FFH 
Z,STEP2 
9 
Z,KNTOFP 
8FFH 
Z,STEP2 

;Save Stack Pointer 
;Get top of Memor y into HL 
•Initialize t he Stack Pointer 
1Set new <BREAK > key handling rout ine 
;Display title of p r ogram, etc . 
:Load array with va l ue 0 
,Get t he initial display into RAM 
1Get last keyboard char . into A 
1Check for s i ngle-step request 
1If true then jump t o STEP 
JTransfer it to ar r ay 
,conve c t array from ASCII to Integer 
;Start the LIFE cycles 
JDispl ay the new generation 
;Increment and display counter 
1While the p r ogram is running, the only 
1keyboacd input t hat is accepted 
;is <BREAK >, <B>, <Fl >, <F2>,< AK >,<•I >, or 
• <"J> 
:KBCHAR SVC cod e 
;try a nd get a character 
;REPEAT if no character was there 
;Else do th is 
:Load the chaact er into A register 
;Wa s <Pl > pressed? 
;Res tart if true 
,was <F2> p r essed? 
1Jump if true 
!Single-step request? 
; Jump i f true 
; • • <CTRL> key 
;9BH • <.K >: Initialize counter 
1Call KNTINT if true 
19 • <"I >: Turn counter displa~ OFF 
, call KNTOFP if true 
1BAH • <"J>: Turn counter display ON 
,call KNTON if t rue 
tignore any other characters 
tDisplay screen wi thout count~r display 
;Slightly different from SETUP 
tGet last keyboard cha rac ter into A 
;Check for single-s tep request 
:Continue with MAIN PROGRAM if not 
;This is the single-step routine 
;This causes the prog ram to 
;si nqle-step one c ycle a t a time 
;When any key except <ESC > ia pressed 

; Call counter display r outine 
;Get a charac ter from the keyboard 
)This routine loops until a key is hit 
tPut characte r in A 

:&~e;: lu0{1-~Ep~~~ ~~e if true 
;Check for <Fl > key 
1Restart if true 
1Check for <F2 > key 
1Hodify screen v ith t his routine 
1Check fo r <•K > 
1Initia lize counter and display if true 
;Was the subroutine called? 
,continue here if true 
JCheck for <•I> 
;Turn off counter display if true 



INSTANT ASSEMBLER 2.1 
The Instant A ssembler IS a powerful assembly language developmem system for th~ 
TRS-80_ a nd our new versiOn IS b etter than ever If you are already an assembiy language 
programmer, I ts umque des•gn \.1.1111 greatly 1ncrease your productlvlty If yo:.J are JUSt gettlng 

started. there IS no better llssembler to help you learn machme language programm1ng 
Some of Its u n1que features are immediate assembly, wt'm:h detects syntax errors as source is 
en tered. and a com pad source format that allows you to wnte programs nearly three times as 
la1"9" as other assemblers 1n the same amount of mem0n,1 It produces relocatable code 
m odules that can be saved on d1sk o r lape and linked together in memory for large or 
m odular assemblies It will also assemble to disk tape, or duectly to memory fo r 1mmediat e 
debu9Qlng W1th the bu•lt -in debugger You can qu1ckJy SWttch from assembler to debugger 
<.V~thout losmg your source The built 1n d~bugger v..ill step though your programs one 
1nstruction at a tlme. shOWing each disassembled instruction and 1ts effec-t o n th~ reg1sters and 
memory It can ()Ven use the symbols 1n your source code when steppmg o r d1sassembbng 
Our new vers1on Wil l load or save both conv~nnonal source files and 1ts own condensed 
source forma t 
The Instant Assemble r package mcludes SIX separate programs The assembler itself 
includes the edllor a nd buih-1n debugger The Unking Loader 1S Included 1n several verstOns 
for different memory SIZes A stand-a.lon~ vers1on of the debugger (MicroMind) is also 
1ncluded Mk roMind can b e relocated m memory a nd has commands to smgiE'-step . set 
breakpomts. displlty or alter registers or memory. find bytes or v.JOrds disassemble to screen 
or pnnter, convert between hex and deetml.ll numOers. l.lnd v.rrtte SYSTEM tapes The lnstlllnt 
Assembler comes Wlth lll comprehensive 65 page Instruction manul.ll wtth many examples 
Spedfy Modell or Model Ill . TAPE INTASM 2.1 . . . ... $39.95 o n tape 
Spedfy Model I or Model Ill . DISK INTAS M 2 .1 . . . . . $49.95 on dis k 

INSIDE LEVEL II 
The Programmers Guide to the TRS-80 ROMS 

INSIDE LEVEL II ~ a compreh enSive reference guide to the Modell and Model Ill ROMs 
wh1ch a llows the machine language or Basic progrl.lmmer to easily utilize the soph1stit2ted 
routmes they contain Concisely explains set-ups. t2l6ng sequences. and variable passage 
for number conversion. arithmeDc operations. and mathematical functions. as well as 
keyboard . tape, and v\deo routines. Part II presents an e ntirety new composite program 
structure wh1ch loads under the SYSTEM command and executes 1n both Bas1c and mac hine 
code v.llth the speed and effidency of a compiler In addition. lhe 18 chapters indude a large 
body of other 1nfonnation useful to the programmer including tape formars RAM useage, 
relocation of Basic programs. USR call e xpansion, creating SYSTEM tapes of your own 
programs. interfactng of Basic variables directly VJith ~chine code. and speoal precautio ns 
for disk syste ms INSIDE LEVEL II was rev1ewed 1n the April 1982 issue o f 80 Micro which 
said "The book has no flaws, it lS a perfect gem • Byte Magazine saki .. I recommend thas book 
to serious 11lltchlne language programmers '" 
lnd udes updates for Model Ill. INSIDE LEVEL II . . .... $15.95 

DEMON DEBUGGER 
DEMON (for DEbugger and MONitor! ~ a new and sophisticated tool with which you can 
explore and debug mach~ne language programs 1t has two modes of operation. In the STEP 
mode, It · emulates .. the operation o f the Z-80 and allows you to step through any machine 
language program one instruction lilt a time, showing you lhe address. hexadectmal value, 
Zilog mnemonic. register contenrs , and step count for each Instruction This ability is 
e xtremely useful not onty 1n debugging your own programs. bu t also for e xamining how 
o ther people's programs work It will even follow program flow rtgh t into the ROMs. DEMON 
leaves the video screen unaltered so that the program you are stepping through can perform 
1rs display functions unobstructed STEP mode commands indude step (trace). step to a 
branch. run In step mode at a variable rate, run for a specified number of steps, change flags 
or reg15ters. execute a CAU or RST, set breakpoints in RAM or ROM, and break when a 
n umber In a defined range appears in any double regtster. Commands in the MONITOR 
mode (all of which are available from the STEP mode) Include hexar1thmetk, hex to dedmal 
conversion, block move, fill memo'\~. find bytes, jump to a ddress. disassemble to scre~n or 
printer. load memory from disk or tape. write memory to disk or tape, run screen memory edit 
in hex or ASCII. and relocate other programs or Itself. DEMON also lndudes a I<! belting 
disassembler with EDTASM forml.lt output to either disk or tape. ThiS v.till generate source 
code from programs in memory which c.an then be a ltered and reassembled I..I.Ath your 
assembler Screen displays may be routed to your line printer for hard copy. Includes a 
comprehensive 40 paige manual with many examples. 
Spedfy Model I or Mode l Ill. DEMON .. . . .. $29. 95 on tape or d is k 

DUPLICATE SYSTEM TAPES WITH CLONE 
Make duplicate copies o f almoot any tape including Basrc, SYSTEM. da ta Hsts. assem bler 
source. or ·cus tom loaders .. The ftle name. load address. entry point. and every byte (in 
ASCII format) are displa yed on the vid eo screen. Model Ill version allows changing tape 
speed so you can make 1500 baud cop1es of 500 baud programs Uke SCRIPSIT 
Specify Model I or Model Ill. CLONE . $16.95 on tape. $21.95 o n disk 

DISK INDEX VERSION 3 
Our excellent di.sk in dexmg program has nQ\.\1 been entirety rewritten m machine language 
DISK INDEX .....,;)] assemble a master 1ndex of your enhre program library by automatically 
readmg the pfOC'.:Iram names and free space from each di.sk The !ndex may then be 
alphabetized o r .searched for any disk. program. or e xtenstan It v..ill alphabenze 2400 
progn"ms 1n less than SO seconds and will find any progrAm out of 2400 in less tha n 3 
seconds Disks or programs may be added o r deleted manuaHy. and the whole 1ndex or any 
selected part may be prin ted on paper m several different formats The 1ndex itself may also 
be stored on disk for future ~:~~ccess z.nd update A 48K machine will hold up to 255 disks And 
over 2400p rograms m each mdex, and you may build as many indexes as you need There is 
no Hmit to the number of filenames 1t t2n read on any one disk It \..Viii run on either a Modell 
o r Model il l and cataJog disks for either mach1ne regardless of wh1ch one is runn1ng 1t, though 
Model I owners must have double density to catalog Model Ill disks It '.Viii a utomartcaHy 
recogniZe any DOS l'nd disk density. DIS K INDEX works \.VIth any o perating system vnitten 
for the- Model I or Mode-l Ill except CP M. a nd IS e xtremely fast a nd easy to use 
Specify Mode l I or Model Ill. DIS K INDEX VERS ION 3 .. $29.95 o n disk 

TEL COM 
Mumford Mkro offers rwo telecommumcatlOns programs TELCOM I has most of the 
features needed to communicate with bulletin bocsrds llme share systems. or for file transfers 
between two disk- based micros over modems or direct v..ire It is menu dnve n and e xtremery 
Simple to use Functions include transmit a disk file. receive a disk fUe. save rece1ved da ta on 
disk, examine and modify UART parameters. 8 programmable log-on messages, automatic 
c hecksum verification of ~ccurate transmission and reception, and many more user conveni
ences Suppons bne printers. lowercase characters , Xon!Xoff protocol . and programmable 
character keys. 
TEL COM II is an expanded version of this program for the mOft demanding telecommunica
tions applications. lt maintains the same ease of operation and all the features of our original 
program. but includes many enhancements The terminal mode nO\N has a help menu a nd a 
~rge spooler for simultaneous printer output at high baud rates. You t2n load disk flies In to 
the memory buffer from within the terminal mode. type into the buffer, tran smit the buffer 
VJith a single command, and send files a line at a ttme You can even vtew the buffer or data 
that has already scrolled oH the scree n TELCOM II has 10 diHerent 40 character programm
able messlJges that can each be senti.Vith a smgle command for auto log-on or auto dialing, 
a nd the messages can include control codes and delays It also has 5 different character 
translation tables for filtering and compatibility v.llth different systems. 
TELCOM II also Includes an error correction file transfer mode which is compatible I..I.Ath the 
LYNC program available o n CP M systems and the IBM PC. TELCOM ll will e xchange disk 
files with a ny computer running th1s protocol (including a nother TRS-80 running TEL COM 
m. lind \.lltll automatically detect and COITect errors in transmission Flies can be sent to or 
fetched from an unattended computer. The extreme ease of use TEL COM lis knov.m for has 
not been compromised Reconfiguration of the pfOC'.:Irammable features is done Internally 
from dear menus for fast , easy operbtion Both versions of TEL COM come v.llth complete 
instruction manuals. which are available separately for $5 to help you ded de which program 
is best suUed to your needs. 
Spedfy Model I or Model Ill. TELCOM I ....... . . - . . . ..... . . $39 .95 on disk 
S pedfy Model I or Mode l Ill . TELCOM II ...... $69.95 on disk 

8748 ASSEMBLER 
Assemble programs for the com plere Intel MCSA8 family of microcontrollers including the 
8741. 8742. 8748. and 8749 on your Modell. Ill, or IV Assembles from a source file written 
o n your text editor directly to an object Hie on disk. It supports lhe srandard Intel mnemonics 
bnd features conditional assembly and listing, comple te expression evaluation, ten significant 
characters for symbols. a complete range of pseudo-ops, and informative error messages. II 
comes wtth a comprehensive lnstt"Uction ma nual whic h includes the Instruction set for each 
component and sample Hsrtngs for arithmetic and VO subroutines We also o ffer plans, 
schematic, and software to help you build your own inexpensive 8748 programmer The 
8748 1.5 a rel!ldily available single chip computer that contains RAM. EPROM, clock osctlll.ltor. 
a counter/ timer, and 27 VO tines in a single 40 pin pb!Ckl.ige A complete computer controller 
can be built I.Vith this one chip. a crystal, three capadlors. and a ftve voh pov.ter supply 
Specify Model I or Model Ill. CASM48 . . . . . .. S 74.95 on dis k 
Plans and software for an 8748 programmer . $19.95 o n disk 

4 SPEEDS FOR YOUR MODEL I 
The S K- 2 dock modification allows CPU speeds to be switched between normal . a n increase 
of 50%. or a 50% reductk>n. selectable at any time IWith out interrupting execution or cras hing 
lhe program. Instructions are also g;ven for a 100% Increase to 3 54 Ml-iz. The SK-2 may be 
configured by the user to change speed ~With a roggie sv.litch or o n software command. It vAll 
automatically return to normal speed any t:ime a disk is active. requires no change to the 
operating system. and has provlslons for adding an LED to indicate when the computer Is not 
at normal speed It mounrs inside the keyboard unit with only 4 necessary connections for the 
switc h optio n (s.....,;tch not Included). a nd ls easily removed if the computer ever needs service. 
The S K-2 comes fully assembled ~With socketed ICs and illustrated instructions 
Model I only. S K· 2 . . . . . . . . . . . . . . . $24.95 

MUMFORD 
MICRO 
SYSTEMS 

ORDERING: Compl<>t<> satisfaction 1' guarantt'<'d or a full wfund ""II b .. mad•• lndud .. $2 ()() 
for postagl' and hand ling C<Jiifornt<l r.•s;dents <1dd h'?., sdl<'' l<lx Vis<1 M<1sten h<~rge and CO[) 
orders acn•pt<>d SPECIFY MODEL I OR MODEL Ill . [),.,,,., ;nqu;n"' ;nv;ll'd 

Box 400-E Summerland, California 93067 (805) 969-4557 
Quality sohwarp sine!' 1978 
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88711 ..... 
IUID 
UUI 
uuo 
89288 
euee 
uue 
19500 
19600 
19711 
19118 .,, .. 
11111 
l Ull 
11211 
lllll 
lUll 
11500 
lD680 
10780 
10800 
18980 
11110 
11180 
11288 
11310 
11410 
11510 
11600 
11781 
11800 
11910 
12810 
12118 
12218 
12318 
124U 
12518 
12611 
127U 
12811 
12911 
13111 
13111 
13218 
13311 
13 41 8 

CP 
CALL 
CP 
JR 
JR 

IAH 
I , INTON 
IPI'I! 
I , &T£P2 
STEP 

1Check tor <"J> 
1Turn counter diaplay on if true 

1Ignoca any o t he r charac t er• , •..............•....••••••.•.•..•..... ....... ....... . ..••.••••..•..•.• , .................................................................. ... . 
. COI111£llT* SETUP SUBROUTINE 

SETUP: CALL 
CALL 

SETUPlz CALL 
LD 
LD 
LD 
LD 

KL~Y: LD 
R&T 

CHAR: CALL 

LD 
LD 
CP 
JR 
CP 
JR 
CP 
JR 
CP 
JR 

LKUP: CALL 

JR 
GOBACK z CALL 

CALL 
RET 

Thla aubrou t lna pr ovldaa acr een edi ting tunctlona . 
Cont rol paaaea to thla routine whenever you decide 
to a ake changea in the LIFE envlrooent . 

CPL40 
KNTI NT 
CRSR 
A, ltOVEfR 
(CHCOD£+1) , A 
A, NOVEBK 
(CHCOD£+2) , A 
A, l 
8 
G£1'CIIR 

A,B 
(CHCODE) ,A 
21 
~.GOBACK 
' C' 
~.GOBACK 
1 
I,SETUP 
2 
~ , CHAR 

LOOKUP 

KLKY 
VI DRAM 
NOCRSR 

1Clear t he acraen and aet 41 cpl aode 
1Initialize counter and d i aplay routine 
,sat atyle and aode of the curao c 
J~VEBK , MOVEFR • CUCIOr codea 
Ji ni tialize curaor codea tor 
1 rORWARD •otion 

1KBINIT &VC code 
1Clear all previoua keya t rokea 
1Get a character from the keyboard 
1The character will be i n B regiater 
1Get character into A 
1And aave character at CHCODE 
121 ia <ESC> key: Thla atartl LirE 
1Return to IIAW PROGRAM it true 
1<8> requeata aingle· a t ep routine 
JReturn to IIAHI PROGRAM it t rue 
JCheck tor <P l > key: Reatart if true 
1<Pl> will clear acreen and reatart 
1Chack for <P2> key 
Jlgnore it 
1Keyboard character Ia in 8 regi ate r 
1LOOKUP wil l juap to correct routine 
J for that characte r 
, cont inue with aubroutine 
1Dump video d i apl ay int o RAM butter 
1Turn ott the curaor 

, .........••..............•........•.................................•. 
.COMMENT* 

PAT£: LD 
LD 

PATE SUBROUTINE 
Thia lubroutine accu•ulatel a au• foe every cell 
on the acreen, and then either kil l • it , let a it live, 
or cau••• a new cell to be filled. 

0, 48 
£,24 

Jlnitlalize counters 

YES! Send me: 

The counter display uses five spaces 
in the upper right comer of the video 
display. It doesn't affect the evaluation 
of any generation although it may con
ceal a portion of the Life display. Use 
control-1 to reveal the hidden pattern. 
Subroutlnes 

Life uses subroutines extensively. A 
short subroutine is easier to debug 
than a long, complicated program, and 
you can easily add new or modified 
subroutines. Below are explanations of 
the subroutines called from the main 
program. 

Setup is the screen editor subroutine. 
The number zero exits to the program's 
single-step mode. Pressing the escape 
key invokes the full-speed mode. Hit
ting the brealc key returns the program 
to TRSDOS READY. 

The Fl key clears the screen so you 
can restart. Setup ignores the F2 key. 
Control-K, control-1, and control-J af. 
feet the counter and the counter display. 

The numeral keys 1- 9 relocate the 
cursor to one of nine screen locations. 
The four arrow keys position the cur
sor. Control-F. control-R, controi·U, 
and control-D insert cursor control 
codes into a buffer that detennines 
where the cursor is positioned after a 

ALPHAjlOO 
P.O. Box 112 

0 BAR CODE READER $129.95 
0 LEATHER CASE $109.95 

NAME __ 

0 CHECK I MO lnd ude 6 % State Tax I Ca. Res. 

0 VISA 0 MC $3. 00 {or Shipping & Handling. 

161 N. Main Street, 
Lake Elsinore, 
Ca.92330 
714/67 4-6630 ..- •87 
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character is displayed. 
· Control-F positions the cursor to the 

right of a character. Control-R moves 
the cursor to the left of a character. 
Control-U positions the cursor above 
the character, and control-D puts it be
low the character. The backspace key 
provides a destructive backspace corre
sponding to the current cursor codes in 
effect. The space bar provides a de
structive forward space. 

The enter key centers the cursor on 
the screen and resets the cursor codes 
for forward motion. Pressing any other 
key causes an 0 to be displayed at the 
current cursor position. I used an 0 to 
designate an occupant, but you can easi
ly change this character. You can also 
add new functions and control keys. The 
Lookup subroutine and service calls 
make it easy to insert new code. 

The Lookup subroutine is based on the 
SVC of the same name. The program 
passes one character to this routine as an 
argument. The program then searches a 
table for a matching character. If it 
fmds a match, the program loads 2 
bytes of data into register pair HL. The 
data is the address of a routine associ
ated with the search argument. 

If the program doesn't fmd the 

• DISPLAYS CORRECf SPElLINGS: 
If you don't know the correct spe lling, 
EW will look it up for you , and display 
the dictionary. 

• VERIFIESCORRECTIONS: Ifyou 
think ybu know the correct spelling of 
a word, EW will check it for you before 
making the corrections. 

• HYPHENATES AliTOMATICALLY: 
(Opt ional L Inserts discretionary h y
phens throughout text. 

• GRAMMAR&STYLE C HECKER: 
(Optiona l L Identifies 22 types of com
mon errors. Makes suggested cor
rections with t he stroke of a key. 
Runs within EW. 

• 50,000 WORD DICTIONARY: Uses 
only 2 lf~ bytes per word; add as many 
words as you wish. 

• FAST CORRECTING: In as little as 
30 seconds, Electric Webster can return 
you to your Word Processing program, 
with your text fully corrected ·and on 
your screen. 

• INTEGRATES: into 11 different word 
processing programs: Wordstar, Spell
binder, Newscript, Lazy Writer, Super
Scripsit, Scripsit, Electric Pencil , Copy 
Art, Superscript , Zorlof, and Magic 
Wand l specify L Begins proofing at the 
stroke of a key; returns you to word 
processing automatically. 

..-See List of Advertisers on Page 323 

Listing continued 

LD 
LD 

ACCUM : XOR 
ADD 
ADD 
ADD 
ADD 
ADD 
ADD 
ADD 
ADD 
CP 
JR 
CP 
JR 

DIE: LD 
JR 

LIVE: LD 
NODI FF: INC 

INC 
DEC 
J R 
INC 
INC 
LD 
DEC 

JR 
RET 

I X,ARRAY+43 
HL, RAMBUF 
A 
A, ( I X-43) 
A, ( IX- 42) 
A, (I X- 41) 
A, (IX- 1) 
A, (IX+l) 
A, (I X+41) 
A, ( I X+42) 
A,(IX+43) 
3 
Z,LIVE 
2 
Z, NODIFF 
(HL) , ' ' 
NOD IFF 
(HL) , ' O ' 
HL 
IX 
D 
NZ,ACCUM 
IX 
IX 
D,40 
E 

NZ , ACCUI·! 

IX gets address of ARRAY offset by 43 
HL gets address of RAMBUF 
Ze ro accumulator 
Begin addition pr ocessing 

; Check f or b i rths 
;If true , there wi l l be an occupant 
;Check for two neighbors 
;No changes made if true 
;Fil l corresponding RAMBUF wi t h a blank 
; Go to count pr ocessor 
;Fil l cor responding RAMBUF with an ' O' 
;Increment RAMBUF pointer 
;Increment ARRAY pointer 
; Decrement counter 
;Pr ocess ARRAY unti l done 
; Skip 2 elements of this buffer 

; Reset counter 
; Dec r ement counter : When t his count~r 
;goes to ze ro , we ' re done 
;Loop until done 

13500 
13600 
13700 
13800 
13900 
14000 
14100 
14200 
14300 
14400 
14500 
14600 
14700 
1 4800 
1 4900 
15000 
15100 
15200 
15300 
15400 
15500 
15600 
15700 
1 5800 
15900 
16000 
16100 
16200 
lo300 
16400 
16500 
16600 
16700 
1 6800 
16900 
17000 
17100 
17200 
17300 
17400 
17500 
17600 
17700 
17800 
17900 
18000 
18100 
18200 

• COI·IMENT* LOADO SUBROUTINE 
This subroutine initializes an a rray with val ue e 

LOAD0: LD 
LD 
LD 

HEREl: LD 
INC 
DEC 
LD 
OR 
JR 
RET 

D,0 
HL,ARRAY 
BC , l09 2 
(HL) , D 
HL 
BC 
A, B 
c 
NZ,HEREl 

; Reg i ste r D ha s the value t o be loaded 
;HL has the address to be l oaded 
; BC has the numbe r of bytes to load 
; Load value 0 into cur rent address 
; Bump add ress 
; Dec r ement byte counte r 
;See i f we ' re done 
; We 're not done until B = C = 0 
; Loop to HEREl unti l don e 
; "i'hen return 

; ===~===========~=============~======================================== 

. COMM ENT* , MOVEIT SUBROUTINE 
This subroutine transfer s data f r om one area o f 
RAM to another. Data is moved and loaded in a 
special pattern. 

Electric l 
Webster 

c~ 

uThe Cadillac" 
of spelling checkers 

80 Microcomputing, 9!82 

VOTED #1: If this sounds too good to 
believe, you don't need to take our word 
for it Take the word of the thousands of 
80 Micro readers who voted Electric 
Webster the # 1 spelling checker ( 1/83L 
Take the word of the scores of profes
siona l software reviewers who have raved 
about Electric Webster. Or, ask your local 
compute r or softwa re dealer for a dem
onstra tion , a nd see for yourself! 

L isting continued 

ACC LAIMED: 
"Electric Webster is the best. J us t read 
any review in any magazine and I don't 
believe that you will find even one dis
agreement to tha t s tatement" CINTUG. 
Cincinnati's Users Group Mag., 4!83 

"In my opinion, the perfect combination 
is Correcting Electric Webster with the 
hyphe na tion and grammar add-ons. Th 
my surprise, it fills every reasonable 
expecta tion . It is fast , easy to use and 
accurate." Desktop Computing, 12/82 

Performance "Excellent"; Documentation 
"Good"; Ease of Use "Excellent"; Error 
Ha ndling "Excellent". Info World, 8/82 

LOW PRICES: 
TRS-80 Electr ic Webster 

w/Correcting Feature 
Hyphenation 
Gra mmar & Style C hecker 

CP/M or MS/DOS 

$ 89.95 
$149.95 
$ 49.95 
$ 49.95 

Electric We bster $209.95 
(includes Correcting Feature 
a nd Hyphena tion Option I 
Gr:ammar & Style Checker $ 49.95 

b . CORNUCOPIA 
. ~SOFTWARE 

Posl Office Box 6111 Albany. California 94706 

• (4I5) 524-8098. ..-45 
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Lisling conlinued 

18399 
18499 
18599 
18698 
18799 
18898 
18999 
19999 
19199 
19299 
19399 
19499 
19599 
19689 
19799 
19899 
19998 
29999 
29199 
29299 
29390 
29499 
29599 
29699 
29700 
29890 
20990 
21990 
21199 
21299 
21399 
21409 
21599 
21699 
21709 
21809 
21909 
22099 
22199 
22290 
22390 
22409 
22599 
22699 
22799 
22899 
22999 
23999 
23190 
23299 
23399 
23409 
23599 
23699 
23799 
23899 
23999 
24999 
24199 
24200 
24390 
24409 
24500 
24609 
24700 
24809 
24999 
25990 
25109 
25290 
25309 
25400 
25500 
25600 
257 00 
25800 
25990 
26000 
26199 
26200 
26300 
26400 
26500 
26600 
26700 
26800 
26900 
27000 
27199 
27299 
27309 
27499 
27599 
27699 
27799 
27899 
27990 
28999 
28199 
28299 
28399 
284 99 
28599 
28699 
28799 
28890 
28900 
29000 
291 90 
29200 

HOVEl'!:: LD 
LD 
LD 

DO!TNij: LD 
LDIR 
INC 
INC 
DEC 
JR 
RET 

. COMMENT* 

CONVRT: LD 
LD 

LOOPl: LD 
CP 
JR 
CP 
JR 
LD 

LOOP2: DEC 
INC 
LD 
OR 
JR 
RET 

LOOP3: LD 
JR 

.COMMENT* 

SETBRK: LD 
LD 
LD 
LD 
RST 
LD 
LD 
RST 
RET 

NEWBRK : LD 
LD 
LD 
OUT 
LD 
OUT 
CALL 
LD 
LD 
RST 

A,24 
HL,RAMBUF 
DE,ARRAY+43 
BC ,40 

DE 
DE 
A 
NZ,DOITN\j 

Number of rows t o be l oaded 
Sending address 
Receiving address 
Number of bytes to copy 
Move it now 
Skip next 2 elements of ARRAY 

:Decrement row counter 
;Loop to DOITN!j until done 
;Return i f f ini shed 

CONVRT SUBROUTINE 
This sub routine converts an array of mixed ASCII codes 
into an array of integers. 

BC,l992 
HL,ARRAY 
~~ !HL) 

Z,LOOP3 
0 
Z,LOOP2 
(HL) ,1 
BC 
HL 
A,B 
c 
NZ,LOOPl 

(H L) ,0 
LOOP2 

;BC = Number of bytes t o convert 
;HL = Address of current byte 
;A = Cur rent value bei ng converted 
;Compare it with ASCII ' blank' 
; Jump to LOOP3 if true 
; Compare it with 9 
; Jump to LOOP2 if true 
;If not ' blank • or 0, make it a 1 
;Decrement byte counter 
;Bump current address 
; Not done until B • C = 9 

;Loop until done 
;Then return 
:Load current address with 9 
;Go to counter routine 

SETBRK SUBROUTINE 
This subroutine sets up a new <BREAK > key 
processing routine. 

A, ( 96BlH) 
(CURSOR) ,A 
HL,9 
A,3 
8 
HL,NEWBRK 
A,3 
8 

;Get cur rent cursor style and mode 
;and save it here 
;Zero removes current <BREAK > processor 
;SETBRK SVC code 
:The removed address is in HL 
;Load HL with new <BREAK > address 
;SETBRK SVC code 
;New routine is now enabled 

NEWBRK SUBROUTINE 
This is the new <BREAK> routine. This routine restores 
the o riginal cursor to the system , restores the 
SP regi ster , clea rs the sc reen and resets 
89 column mode before returning t o TRSDOS READY. 

A, (CURSOR) 
( 96BlH) ,A 
A, l9 
(9FCH) , A 
A, (CURSOR) 
(9FDH) ,A 
CPL89 
HL, (STACK) 
SP ,HL 
9 

;Get original cursor back 
;Restore it to the system 
;Ins tall new cursor in Register 10 
;of the CRTC board 
:Get back the original cursor 
;Send it to the video controlle r 
;Clear the screen and set 80 cpl mode 
;Get back original stack pointer 
;and restore it 
;Return to 'TRSDOS READY' 

; =~================== ===•=======•=c====x:::============ ==========•===== 

.COMMENT* CRSR SUBROUTINE 

CRSR: LD 
OUT 
LD 
OUT 
LD 
RET 

This subroutine changes the cur rent c ursor style 
and mode . The new cu rsor will be a full block -cursor 
wi t h a twice normal blink rate. 

A, 10 
(9FCH) ,A 
A, 40H 
( 9FDH) , A 
(96 BlH ) , A 

;Register 10 of CRTC board will 
;get the new cursor code 
;Code f or new c ursor 
;Send it to the video controller 
;Put i t in the system also 

: ~~~~~~;:~EEE==~~~~;;;=·;~;;~~;;~~ ---~E======••••aEEE-~E~·-·······---·· 

NOCRSR: LD 
OUT 
LD 
OUT 
LD 
RET 

This subroutine turns the cu rsor OFF. 

A, l9 
(9FCH ) ,A 
A,29H 
(9FDH) ,A 
(96B1H) ,A 

;Register 10 of the CRTC board will 
;get the new cursor code 
;Code to turn cursor off 
;Send it to video control l er 
;Send it to the sys tem also 

; === :==••••=============a•••~===========•=====•==•==•=======•••••=••••• 

.COMMENT* CPL49 SUBROUTINE 

CPL40: LD 
LD 
RST 
RET 

This routi ne clea rs the screen and sets 49 column mode. 

B, l FH 
A, 8 
8 

;Clear the screen, set 40 column mode 
;VDCHAR SVC code 

· ========== ======··=·===·==· ==·-~==······=·=· ··=·==•==···=·==· ········-
: coMMENT* CPL89 SUBROUTINE 

CPL89: LD 
LD 
RST 
RET 

Th i s routine c lears the screen and sets 89 column mode. 

B,lEH 
A,8 
8 

;Clear the screen, set 89 column mode 
; VDCHAR SVC code 

;=•====·········==·==··=·····-·=====···=·····==··==····===·······=····· 
• COMMENT* GETCHR SUBROUTINE 

GETCHR : LD 
RST 
JR 

This routine is designed to get a character from 
t he keyboard. GETCHR will not return until a 
cha racter is available. 

A,4 
8 
NZ,GETCHR 

;KBCHAR SVC code 
;Z flag indicates a character is in B 
;Loop until a character is available 

Listing conlinued . 
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search character in the table, control 
passes to the default routine, Print. 
This routine displays an 0 at the cur
rent cursor position. The routines FOR
WRD, REVRSE, Up, and Down insert 
cursor control codes in' the display buf
ferCHCODE. 

Routines 1-9 loacf the B and C reg
isters, and row and colunm numbers 
position the cursor. The Locate routine 
then uses these numbers and the 
VDGRAF SVC to move the cursor to 
the requested location. Pressing the 
enter key centers the cursor and resets 
the . codes in CHCODE. BKSP and 
Space provide the destructive back
space and space functions. The Arrow 
routine converts the arrow key codes in
to graphics mode cursor control codes. 

You can easily add new function 
codes and routines to the Lookup sub
routine. Insert the ASCII code of your 
new control character to Table fol
lowed by the address of your new rou
tine. Insert the new routine anywhere, 
or append it to the existing program. 
For instance, you might want to add a 
routine that produces a specific pattern 
at the touch of a button, or randomly 
generates populations on the screen. 

The LOADO subroutine initializes 
the array that evaluates each generation 
of Life. 

The MOVEIT subroutine transfers 
data from the video buffer into the 
working array. 

The CONVRT subroutine converts 
ASCII codes in the working array into 
integer values of zero or 1. These values 
are used to accumulate the totals that 
determine the fate of any occupied 
spaces in addition to births in empty 
spaces. 

Subroutine SETBRK defmes a new 
break key processing routine. It saves 
the system cursor at address Cursor and 
installs the address of NEWBRK as the 
Life exit routine. This routine restores 
the system cursor, clears the screen, sets 
the 80-colunm display mode, and 
jumps to TRSDOS READY. 

The Fate subroutine evaluates each 
generation and determines births and 
deaths according to the rules of Life. 
Index register IX accesses the values in 
the working array. These values corre
spond to the occupied and empty spaces 
on the display. The program accumu
lates a total for each location in the 
display. This total determines the fate 
of that location . 

The CRSR and NOCRSR subrou
tines control the type of cursor display . 
and whether the cursor is on or off. 

The CPL40 and CPL80 subroutines 
clear the screen and set either the 40- or 



RET 

Listing continued 

29399 
29499 
29599 
29699 
29799 
29809 
29999 
30009 

;Character will be in B register 
; ••••~===••:c&caa==~=•m•••====•=•======•••••••==••••••••=====•• ••~=•••• 
.COMMENT* VIDRAM SUBROUTINE 

3 BL.aB 
39290 
39399 
3B4B9 
39500 
39600 
30799 
39890 
30900 
31999 
31100 
31299 
31309 
31499 
31599 
31699 
31799 
31899 
31909 
32090 
32199 
32299 
32399 
32 409 
32599 
32600 
32799 
32800 
32990 
33900 
33100 
33200 
33300 
33400 
33500 
33600 
33700 
33800 
3390 0 
34000 
34100 
34200 
34300 
34400 
34500 
34600 
34700 
34800 
34900 
35900 
35100 
35200 
35300 
35400 
35500 
356 00 
3570 0 
35800 
35900 
36000 
36100 
36209 
36300 
36400 
36509 
36600 
36790 
36809 
36900 
37999 
37190 
37200 
37300 
37499 
37599 
37690 
37700 
37800 
37999 
38BB9 
38100 
38290 
38390 
38400 
38599 
38600 
38790 
38899 
38990 
39999 
39199 
39209 
39390 
39499 
39599 
39699 
39709 
39809 
39999 
49900 
40190 
40299 

VIDRAM: LD 
LD 
LD 
RST 
RET 

.COMMENT* 

RAMVID: LD 
LD 
LD 
RST 
RET 

. COMMENT* 

LOOKUP: LD 
LD 

RST 
JR 
JP 

PRINT; LD 
LD 
RST 
LD 
LD 
LD 
LD 
RST 
RET 

• COilMENT* 

FORWRD: LD 
LD 
INC 
LD 
RET 

REVRSE: LD 
LD 
INC 
LD 
RET 

UP : LD 
LD 
INC 
LD 
RET 

DOWN: LD 

; 

LD 
INC 
LD 
RET 

ONE : LD 
LD 
JR 

TWO; LD 
LD 
JR 

THREE : LD 
LD 
JR 

FOUR: LD 
LD 
JR 

FIVE ; LD 
LD 
JR 

SIX: LD 
LD 
JR 

SEVEN: LD 
LD 
JR 

EIGHT: LD 
LD 
JR 

NINE: LD 
LD 

LOCATE: LD 
LD 
RST 
RET 

ENTER: LD 
LD 
INC 

.-See List of Advertisers on Page 323 

This routine is designed to dump the video display int o 
a buffer in RAM. 

B,9FFH 
HL,RAMBUF 
A,94 
8 

;Function code: Dump video to RAM 
;HL = Address of the buffer 
;VIDRAM SVC code 

RAMVID SUBROUTINE 
This routine is designed to dump a RAM buffer to 
the video display . 

B, 0 
HL,RAMBUF 
A,94 
8 

;Function code: Dump RAM to video 
;HL = Buffer address 
;VIDRAM SVC code 

LOOKUP SUBROUTINE 
This subroutine finds a given value in a table 
and loads the corresponding addr ess into HL. 
If the given value isn ' t found, the routine 
displays an ' O'. 

HL,TABLE 
A,28 

8 
NZ,PRINT 
(HL) 
0,0 
A,ll 
8 
HL,CHCODE 
(HL), ' 0' 
0,3 
A,lB 
8 

;HL • Address of the tabl e 
;LOOKUP SVC code 
;B register has the search key 
;Do it now 
;Key wasn ' t in the table? 
; SUCESS !! Jump to subroutine address 
;Buffe r length = 0 
;VDREAD SVC code: Get cursor location 
;Row and column are in B and C 
;HL = Buffer address 
;Put an ' O' the r e 
;Buffer length • 3 
;VDGRAF SVC code 
;Put an ' 0 ' on the screen 
;Return for another character 

SUBROUTINES for "LOOKUP" 
These are the r outines that LOOKUP will jump to . 
The first four inse r t cursor control codes into 
a buffer. The control codes are used to pr ovide 
cursor motion in the SETUP routine. 

HL,CHCODE+l 
(HL) ,MOVEFR 
HL 
(HL) ,MOVEBK 

HL,CHCODE+l 
(HL) ,MOVEBK 
HL 
(HL) ,MOVEBK 

HL,CHCODE+l 
(HL) ,MOVEUP 
HL 
(HL) ,MOVEBK 

HL,CHCODE+l 
(HL) ,MOVEDN 
HL 
(HL) , MOVEBK 

The next nine 
numeric keys. 
in one of nine 
B, 23 
c ,0 
LOCATE 
B, 23 
C,l9 
LOCATE 
B,23 
C, 39 
LOCATE 
B, ll 
C, 0 
LOCATE 
B, ll 
C 0 19 
LOCATE 
B,ll 
C,39 
LOCATE 
B,0 
c ,e 
LOCATE 
B,0 
C, l9 
LOCATE 
B,0 
C,39 

;HL = Buffer address 
;Load buffer with a control code 
;Bump buffer address 
;Another control code : 
;cancels the first one 
;HL = Bu f fer add ress 
; Buffer gets a control code 
;Bump address 
;Buffer gets another control code: 
;This causes the cursor to back up 
;HL = Buffer address 
;Buffer loaded with a control code 
;Bump cur rent address 
;Buffer get s its second control cod e: 
;This cau ses the cursor to move up 
; HL ~ Buffer address 
;First control code loaded 
;Bump current address 
;Buffe r gets second code 
~Thi s causes the c ursor to move down 

assign cursor motion functions t o the 
This allows the cursor to be positioned 
locations by p r essing a single key. 

;Row number fo r cursor position 
; Col umn number for cu r sor position 
;Cu r sor r outine is here 

Now the given row and column co-ordinates are used 
to pos ition the cursor at the desired l ocation . 
o,e ;Buffer length is zero 
A,l0 ;VDGRAF SVC code 
8 ;Thi s positions tt\e cursor at the 

;spec ified row and column 
This r outine centers the cu r sor and r estores 
normal c ur sor motion . 
HL, CHCODE+l 1HL = Buffe r address 
(HL) ,MOVEFR ;Code to move cursor forward 
HL ;Bump buffer address 

Listing continued 

' 
FOR TRS-80 MODE~S 1, 3 & 4 

. IBM PC, XT, AND COMPAQ 

WHICH ONE? 
Which microcomputer word 
processor lets you create and 
edit without typing , but won 't 
slow down your creative process? 
Knows when to capitalize the 
f irst lette r while replacing one 
phrase w ith another? Can out
dent as well as indent? Will do 
typesetting at your command, 
even with p roportional charac
te rs, right j ustification and 
tabbed columns? Lets you use 
the same (extra-capacity) data 
d isks on IBM PC and TRS-80? 
And eases you r learning with 
common-sense keystrokes, 
Help menus, good examples 
and a professionally authored 
manual? 

Hint: it ,can integrate to com
municate from home to office, 
and will in terface with a data
base for fo rm letters, data 
tables, and more! 

It's the professional's word 
processor for your IBM PC, 
Compaq, or TRS-80 Model 1, 3 
or 4: 

FORTHWRITE 
in 

m[iflfJ§FORTH 
With an unusually powerful set 
of tools and an unusually easy 
way of helping you to use them. 

All necessary software 
(FORTHWRITE and the 
MMSFORTH System), under 
Personal License for $425 (IBM 
PC). Or with FORTHCOM tele
communications module and 
the DAT AHANDLER-PLUS files 
management system. for $550 
complete. Corporate Site (mul
tiple users) License is avai lable. 

May we tell you more? 

MILLER MICROCOMPUTER SERVICES 
61 L1ke Shore Ro1d, N1tlck, MA 01760 

(617) 653·6136 
.-137 
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Listing continutd 
49 399 
49499 
49 599 
49690 
49799 BKSP: 
49899 
49988 
41880 
41100 
41200 
41300 
41400 
41 500 
41600 
41700 
41 800 
41990 
42909 
42100 
42200 
42399 
42409 
42 500 
42600 
42700 
42800 
42900 
43090 ARROI~: 
43190 
43200 
43300 
43400 
43500 
43600 
43700 
43800 
43900 
44000 
44109 
44200 
44300 SPACE: 

LD 
JR 

LD 
PUSH 
LD 
XOR 

LO 
LO 
LD 
LD 
LD 

LD 
LD 
RST 

LD 
LD 
LD 
RST 
POP 
LD 
RET 

LD 
ADD 
LD 
LD 
LD 
RST 

LD 
LD 
LD 
RST 
RET 

LD 
LD 
RST 
LD 
LD 
LD 
LD 
RST 
RET 

(HL) ,MOVEBK ;Code to move the cursor back 
FIVE ;Now center the cu rsor 
This routines provides a destructive <BACK SPACE> key 
with respect to the current cursor motion codes . 
HL,(CHCODE+l) ; Get cur so r control codes into HL 
HL ; Save them in the Stack 
A,(CHCODE+l) ;Get first control character 
000090018 ;Complement bit 8: Rever se di rection 

(CHCODE) , A 
A, I I 

(CHCODE+l ) ,A 
A,MOVEBK 
(CHCODE+2) ,A 

D,0 
A,11 
8 

HL,CHCODE 
D, 3 
A,l9 
8 
HL 
(CHCODE+l) , HL 

This routine 
A, (CHCODE) 
A,0E0H 
(CHCOOE) ,A 
D, 0 
A, ll 
8 

HL , CHCODE 
D,l 
A,l0 
8 

This routine 
0,0 
A,11 
8 
HL , CHCODE 
(HL) , I ' 

D,3 
A,l0 
8 

; of cursor motion 
;Put it in the buffer: New o rder 
;Load A register with a 'blank' 
;Put it in the buffe r 
;Cursor control code: Back up 
;Hake it the 3rd buffer .character 
;Now get the cur rent cursor l ocation 
;Buffer length • 0 
; VDREAD SVC code 
; On return , B • row , C • col . 
;Overst rike character with a 'blank' 
;HL • Address of buffer to be displayed 
;Display 3 characters 
; VDGRAF SVC code 

;Get original codes back f pom the Stack 
;Restore them to the buffe r 
; Ret urn to the calling routine 

assigns cu rsor control to the ar row keys . 
:Get character back into A register 
; Conver t the ASCII code 
;Put t he new chaacter in t he buffer 
; Buffer length • 0 
;VOREAD SVC code 
;Cur rent cursor position is retu rned 
:in registers Band C 
;HL • Buffer address 
;Buffe r length • 1 
;VDGRAF SVC code 
; Perform t he reques ted movement 

prints a 'blank' at the current location. 
;Buffer length • 0 
; VDREAD SVC code 
;Cursor position returned in B and C 
;HL = Buffe r address 
;Put a 'blank ' the re 
;Use the cursor codes too 
;VDGRAF SVC code: Display a ' blank ' 

44490 
44590 
44600 
44790 
44800 
44 900 
450 00 
45100 
45290 
453 00 
45400 
45500 
45609 
45790 

:·········· ···············-~=======···································· . COMMENT* 

45800 DSPLY : CALL 
LD 
LD 
LD 
LD 
LD 
RST 
LD 
LO 
LD 
LD 
LD 
RST 
LD 
LD 
LD 
LO 
LO 
RST 8 
LO 
LD 
LD 
LD 
RST 
CALL 
RET 

45990 
46000 
46100 
46200 
46 300 
46400 
46500 
46609 
46709 
46890 
46900 
47000 
47100 
47200 
47300 
47400 
47590 
47600 
47799 
47890 
47900 
48000 
48100 
48200 
48309 
48400 
48500 
48609 
48700 
48899 
48900 
49000 
49100 
49 200 
49308 
49490 

. COMMENT • 

49 590 KNTINT: 
49600 
49700 
49890 
49909 
50000 
50100 
502 00 

KNTINT 
KNTON 
KNTOFF 
COUNTR 

LD 
LD 
INC 
LD 
LD 
LD 
LO 
RET 

This i s a one shot routine cal led once a t the 
beginning of the prog ram. 
Change this routine to install you r own title graphics 
in this prog ram. 

CPL40 
8,10 
C,l5 
D,LENl 
HL , HESSl 
A,l8 

8 ,12 
C,l4 
D,LEN2 
HL,HESS2 
A,l9 
8 
B,l3 
C,l4 
D, LEN3 
HL,MESS3 
A, l0 

B,24 
C,l9 
D,0 
A, l0 
8 
GETCHR 

;Clear the screen, set 40 column mode 
;B has the row number 
;C has the column numbe r 
:o has the length of the message 
;HL has the address of the message 
; VDGRAF SVC code 

;Row is in B 
;Column is in C 
;D has the length 
;HL points to the 
;VDGRAF SVC code 

; B has row numb~r 

of the message 
message 

;C has column number 
;0 has the length of the message 
; HL points t o the message 
;VDGRAF SVC code 

:Last row 
;Center column 
;Buf fer length is 0 
;VDGRAF SVC code 

;Wait for keyboard before returning 

These routines provide a counter to keep track of the 
number of cycles that the enviroment has gone through . 
resets the counter to zero and tu rns it on . 
turns the counter on but doesn 't reset it . 
turns the counter off but doesn't reset it . 
is the routine that increments and displays the count . 
The RESETl byte of the routine is switched between 
NOP and RET , depending whether the counter is turned 
on or off . 

HL , CNTINT 
(HL) ,0 
HL 
(HL) , 0 
HL,RESETl 
(HL) ,0 
A,OFFH 

;Set accumulator to 9 

;HL points to display routine 
;RES ETl byte equal to Z80 code 'NOP ' 
;Load A register with flag 

50380 :·· · ··········---·-·=·==·=·====···=···································· 50400 KNTON: LD 
LD 
LD 
RET 

HL , RESETl 
(HL) ,0 
A,0FFH 

;HL points to counting routine 
;RESETl byte equal to Z80 code ' NOP' 
;Load A register with flag 1 
;Nothing else is changed 

50580 
50680 
50788 
50800 
58900 
51000 
51100 
51200 
51300 

;······ ·······~----·-···~======•:====·································· 
KNTOFF: LD HL,RESETl HL points to coun ting routine 

LD (H L), 0C9H Set RESETl byte equal to ' RET ' code 
This will cause the r outine to return 

CALL RAHVID 
immedialtely every time it is ca lled 
Restore screen without counte r display 

Listing continued 
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S<kolumn display modes. 
Subroutine GETCHR uses the KB

CHAR SVC to retrieve a character 
from the keyboard. This subroutine 
doesn't return without a character. 

The VIDRAM and the RAMVID 
subroutines use the same SVC. 
VIDRAM dumps the contents of the 
display into a designated buffer in 
RAM. RAMVID does the opposite. 

Life calls the subroutine DSPL Y 
once near the beginning of the main 
program. You can make this subrou
tine more elaborate if you want to 
customize the Life marquee. 

Su.broutine COUNTR accumulates 
and displays the total number of gen
erations produced since you last set the 
counter. Three other subroutines con
trol and modify this subroutine. KN
TINT resets the count to zero and turns 
on the display function. KNTON and 
KNTOFF turn the display on or off, 
but do not reset the counter. 

The byte at address RESETI deter
mines whether or not the counter is 
displayed. KNTINT and KNTON both 
set this byte to value zero, the Z80 code 
for NOP. KNTOFF sets this byte to 
value C9 hexadecimal. The value of this 
byte detennines whether the count is 
displayed or if the routine returns 
immediately after incrementing the 
count. The Z80 code for RET is C9. 

Data 
Life's data section defmes the value 

of the mnemoruc codes used through
out the program. The table used in the 
Lookup subroutine is located here at 
address Table. RAMBUF is the buffer 
that holds the data dumped from the 
video display. It also holds the new 
data for each generation. Array is the 
working array used to hold the integer 
value the Fate subroutine uses. The 
screen editor routine uses Buffer 
CHCODE and contains the character 
and cursor codes the program displays. 
The COUNTR subroutine uses CNT ASC 
and CNTINT. The messages displayed 
by the DSPL Y subroutine are also 
stored here. 

Conclusion 
By experimenting with this program, 

you can create a great number and va
riety of patterns as births and deaths 
alter populations before your eyes. 
What started as John Conway's scien
tific simulation is now a fascinating 
glimpse at Life. • 

David G. Faske can be reached at 705 
Kitterman Road, Port St. Lucie, FL 
33452. 



It's Simple ... CALL AND SAVE MONEY 

TELEMARKETING WORKS FOR YOU I 

TRS-80 COMPUTERS 
BUSINESS DESK TOP 

MODEL 16 TRS-80 MODEL 4 TRS-80 

'3998 •. 1i11 COMPUTER From • · -=-
26-6004 • & $809 

MODEL 12 TRS-80 1 fl!T 1 _ ,_ ,a¥>~ From 

Fro!2 6 3 9 - -~~ 
26

-

1067 

26-4QO.I 

HOME PERSONAL 
TRS-80 MC-1 0 

MICRO COLOR 

UHHHHHHHHI'lHH 
CDI%CD~WG:I I!JDI!JDQ:C 

ctlmmaam auanu~~:~~ 

::::JdJaJBJa:JCJ!I EIDHiiiMIC8 -
'99 

All PRODUCTS WE SELL ARE BRAND NEW 
AND COVERED BY THE MANUFACTURER'S 
SPECIFIC WARRANTIES. COPIES AVAILABLE 
UPON REQUEST. 
WE DO NOT SELL ANY USED, RECONDITION· 
ED, FOREIGN OR INFERIOR MODIFIED EQUIP· 

MENT. 

TRS-80 COLOR 
COMPUTER 

---

MODEL 100 
PORTABLE 

TRS-80 

F~o_~677 
~ 

I 

WE CARRY THE 
COMPLETE TRS-80 

COMPUTER PRODUCT LINE 

FREE 
UPON REQUEST 

PRICES AND PRODUCTS SUBJECT TO • PURE RADIO SHACK EQUIPMENT • 
CHANGE WITHOUT NOTICE. 

•DISCOUNT PRICE liST & 
INFORMATION KIT 

• REPUTATION BACKED BY YEARS OF 
EKPERIENCE. 

• PIONEER IN DIRECT TO CONSUMER SALES 
OF MICRO COMPUTERS AND ELECTRONICS 

• MILLIONS OF DOLLARS IN SALES OVER THE 

YEARS 
• TENS OF THOUSANDS OF CUSTOMERS 

• HONEST 
• RELIABLE 
• LARGE INVENTORY 
• NAME BRAND PRODUCTS 

.-See Us I of Advertisers on Page 323 

~cro~anagenaent 
Systems, Inc. 

2803 Thomasville Road East 
Cairo, Georgia 31728 

TELEMARKET DEPT. NO. 4 
Go & Info 912-377-7120 

DISCOUNT 
PRICES 

-~·~· 
BUY 

DIRECT 
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BUSINESS 
SOFTWARE 

for 

IBM-PC, OSBORNE, XEROX 
NORTHSTAR, RADIO SHACK 

EPSON QX-1 0, CPM & MS-DOS 

All Prices Include Full Support 
and Source Code 

\ TAX/PACK I 
TAX/PACK for practitioners is 
complete, coordinated, and in
cludes most-used forms and 
schedules. Prints all schedules, 
no masks. no data field entered 
more than once. All data passed 
automatically between sched
ules and 1040. Fully supported 
all year. Partial or ful l system. 
Can be used for single or multi
ple returns. Extremely flexible. 
Computing taxes for over five 
years. 

$995.00 

MORE! 
TRIED & TRUE APPLICATIONS 

• MAIL LIST MANAGER 
• MEMBERSHIP LIST MANAGER 
• UTILITY BILLING 
• REAL ESTATE APPRAISAL 
• PETROLEUM DISTRIBUTORS 
• RETAIL INVENTORY & BILLING 

Send Check. M.O., or VISA/MC Number 
and Expiration Date TODAY to: 

ANALYTICAL PROCESSES CORP. 
635 Main Street - P.O. Box 1313 

Montrose, Colorado 81402 

For More 
Information 
Call: 

.-406 

(303) 249-1400 

We Are Unique .. . Try Us .. . Find Out 

146 • 80 Micro, October 1983 

Listing continued 
51400 
51500 

LD 
RET 

A, 8FPH ; Load A reg ister with a f lag value 

51600 ;•==······················· ········ ···································· 51700 COUNTR: 
51800 
51900 
5200 0 
521 00 
52200 
523 00 
52 400 
525 00 
52600 
52700 
52800 
52900 
53 000 
53100 
53200 
53300 
53400 
53500 
53600 
5370 0 
53800 
53 900 
54000 
541 00 
5420 0 
54300 
54400 
54500 
54600 
54700 
5480 0 
54900 
55000 
551 00 
5520 0 
55300 
5540 0 
555 00 
55600 
55700 
55 800 
55900 
56 000 
56100 
56200 
56 300 

RESETl : 

LOOPCl : 

LOOPC2 : 

RAMBUF: 
ARRAY: 
CHCODE: 
CURSOR : 
STACK: 

56400 TABLE: 
56500 
56600 
56700 
56800 
56900 
57000 
57100 
57200 
57300 
574 00 
57 500 
576 00 
57700 
57 800 
57 900 
58000 
58100 
58200 
58300 
58400 
58500 
58600 
58700 
58800 
58900 
59000 
591 00 
59200 
593 00 
59400 
59500 
59600 
59700 
5980 0 
59900 
60000 
60100 
60200 
60 300 
60400 
60500 
60600 
60700 
60800 
60900 
61000 
6110 0 
61 200 
61 300 
61400 
61 500 
61 600 
61700 
61800 
61 90 0 
62000 
62100 

MESS!: 
MESS2 : 
MESS3 : 

LD 
INC 
LD 
NOP 

EX 
LD 
LD 
LD 
RST 
LD 
LD 
LD 
CP 
JR 
LD 
INC 
DJNZ 
LD 
LD 
LD 
LD 
LD 
RST 
RET 

DSEG 
DEFS 
DEFS 
DEFB 
DEFS 
DEFW 

MOVEFR 
MOVEBK 
MOVE UP 
MOVEDN 

DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFH 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEFB 
DEFW 
DEf'B 

DEFM 
DEFM 
DEFM 

L 

LENl 
LEN2 
LEN J 

62200 CNTINT: DEFW 
6230 0 CNTASC: DEFS 
62 400 
62 500 END 

HL , ( CNTINT) ;HL hol ds con tents of hex accumulator 
;Increment count HL 

(CNTINT) ,HL ;Restore new value 

DE,HL 

;This code will be either 
;NOP • 00 or RET • 0C9H 

HL, CNTASC 
;Get va lue into DE for ne xt r outine 
;HL points to 5 byte tiuffer fo r ASCII 
:B • 0 is f unct ion code f o r svc B,0 

A,21 
8 
8,5 

;BINDEC SVC : conver t HEXc >Decimal ASCI I 
;ASCII will be in CNTASC 

HL,CNTASC 
;Go ing to check 5 characters maximum 
;HL points t o ASCII buffer 

A, (HL) 
'0' 

;Get value into A fo r comparison 
;See if i t ' s a ' 0 ' 

NZ , LOOPC2 ;Quit with first non-'0' character 
;Otherwise put a 'blank' there 
;Bump address 

(H L), 
HL 
LOOPCl 
D, 5 
B, 0 
C,35 

; Loop until done 
;Maximum o f 5 characters in the buffe r 
;Row number for displ ay 

HL,CNTASC 
;Column number for d i splay 
; HL points to buffe r of ASCII codes 
;VDGRAF SVC code A,l0 

8 

This inc l udes t he buffers and a r rays used in this 
program as wel l as the LOOKUP table. 

960 
1092 
20H, 
1 

0FDH, 0FCH 

0 

EQU 
EQU 
EOU 
EQU 

0FDH 
0FCH 
0FEH 
0FFH 

;Forward cu r sor mot i o n cod e 
;Rever se cursor motion ~ode 
;Upwa r d cursor motion code 
;Downward cursor motion code 

Th is is the LOOKUP tabl e 

'1' 
ONE 
'2' 
TWO 
'3' 
THREE 
'4 ' 
FOUR 
' 5 ' 
FIVE 
'6 ' 
SIX 
' 7 ' 
SEVEN 
• 8 . 
EIGHT 
' 9 ' 
NINE 
0DH 
ENTER 
08H 
BKSP 
l C!i 
ARRQ\; 
l DH 
ARROW 
lEH 
ARROW 
lf'H 
ARROW 
04H 
DOWN 
06 H 
FORWRD 
12H 
REVRSE 
15H 
UP 
20H 
SPACE 
0BH 
KNTINT 
9 
KNTOFF 
0AH 
KNTON 
0FFH 

; <ENTER > key 

; <BACK SPACE > key 

; <LEFT ARROW> key 

; <RIGHT ARROW> key 

; <UP ARR0\0 key 

; <DO\ffl ARROW> key 

; <CTP.L ><D> key 

; <CTRL><F> key 

; <CTRL><R > key 

; <CTRL><U > key 

; <SPACE BAR> key 

;<CTRL><K> key 

; <CTRL><I> key 

; <CTRL><J> key 

;END OF LOOKUP TABLE 

0FAH, 1 L Ip E I 
1 Program by' 
•oave Faske ' 

EQU 

EQU 
EQU 
EQU 

0 
5 

START 

MESS2-MESS1 
MESS3 -MESS2 
L-MESS3 

;Accumul ator for bina ry cou nt 
; 5 byte buffer for ASCI I conversions 

;Prog ram begins at START 



RUN BASIC PROGRAMS AT 

UPE PE 
WITH ZBASIC 2.2. 
THE WORLDS FASTEST TR5-80 BASIC COMPILER from SIIITEK 

BELIEVE IT OR NOT WEVE ADDED MORE 
NEW FEATURES to the ONLY INTERACTIVE 
BASIC COMPILER for the TRS-801 

1. Speed increases of 70-700 times are typical after compilation. 

2. Compiled code can be RELOCATED to run anywhere in memory. Code is even 

ROMable' 

3. ZBASIC 2.2 NOW SUPPORTS BOTH RANDOM and SEQUENTIAL DISK 1/0. 

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 PRECI

SION MATH package (with no rounding problems). 

5. Special BUlL T-IN MACHINE LANGUAGE COMMANDS to increase program 

opera tion by as much as 7000 times! Special commands are implemented for 

fast memory searching (CPDR, CPIR}, block memory moves (LDIR, LDDRJ, in

putting and printing HEX numbers, inserting MACHINE LANGUAGE into 

COMPILED CODE, disabling and enabling interrupts, invert ing memory, 16 bit 

PEEKs and POKEs, and stack control, debug and much more. 

6. ZBASIC 2.2 compiles the ENTIRE PROGRAM into 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 ROYAL TIES imposed on regis tered ZBAS IC owners. 

8. Typical COM PI LA TION TIME is TWO SECONDS for a 4K program. 

9. Use TRS-80 Basic to write ZBASIC programs' 

10. Compile some existing programs with only minor changes. (BASIC program

ming experience is required.) 

11. Fully compatible with both the Modell and the Modell//. Mod I compiled 

programs work on a MODEL Ill, and vice-versa. ZBASIC works with 

NEWDOS-80, NEWDOS +, DOSPLUS, LDOS, MUL TIOOS, UL TRADOS, 

TRSDOS etc. (Not TRSDOS Mod I double density) 

12. BUlL T-IN and much improved MUSIC and SOUND EFFECTS commands. 

13. Improved CHAINING for disk users. 

14. TIMES now available on DISK version. (Mod I only) 

15. ZBASIC 2.2 now has an INPUT@ command (similar to PRINT@). 

16. The TAB function will now tab 255 columns on a printer. (BASIC cannot tab 

past column 64.) 

11. NEWDOS 80 2.0 USERS can use the CMD "dos command" function' 

(DOSPLUS may use name "dos command') 

18. NEW and EASIER to use USR COMMANDS. 

19. New math functions to calculate XOR and INTEGER REMAINDERS of a 

DIVISION. 

20. Logical STRING COMPARISONS are now supported. 

21. The disk commands INSTR, MIDS ASSIGNMENT are now supported on both 

DISK AND TAPE ZBASIC. 

22. DEFSTR is now supported. 

23. Eight disk files may be opened simultaneously; random, sequentia l or mixed. 

24. LINE INPUT#, is now supported. 

25. Invoke the compiler by simply hitting these two keys: ": - " 

26. NEW 60+ PACE MANUAL WITH DESCRIPTIONS AND EXAMPLE. 

27. ZBASIC 2.2 Comes with CMDFILE!CMD program from MISOSYS, to allow ap. 

pending or merging compiled programs and machine language programs from 

tape or disk. 

.-See List of Advertisers on Page 323 

ZBASIC 2.2 DOES NOT SUPPORT THESE 
BASIC COMMANDS: 

I . ATN, EXP, COS, SIN , LOG, TAN, and exponentiation. (However, 
subroutines are included in the manual tor these functions.) 
2. ERROR, ON ERROR GOTO, ERL, ERR RESUME. 
3. No direct commands like AUTO, EDIT, LIST, LUST ETC, al t hough 
these commands may Oe used w hen writing programs. 
4. Others NOT supported: CDBL, CINT, CSNG, DEFFN, FIX, FRE. 
5. Normal CASSETTE 1/0. (ZBASIC supports it's own SPECIAL 
CASSETTE 1/0 statements.) 
6 . SOME BASIC COMMANDS MAY DIFFER IN ZBASIC. For 
instance, END jumps t o DOS READY, STOP jumps t o BASIC 
READY etc. 
7. MEMORY REQUIREMENTS: t o approximate the largest BASIC 
program that canOe compiled in your machine (at one time), enter 
BASIC and type: PRINT (MEM-6500)/2. Remember, you can merge 
compiled programs together to f ill memory. 

ZBASIC 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 I , LEVEL II : 7 MIN. 34 SEC. 
ZBASIC Execution speed MOD I, LEVEL II :0 MIN. 18 SEC. 
BASIC Program size (WITHOUT VARIABLES) : 895 BYTES 
ZBASIC Program size (WITHOUT VARIABLES) : 2733 BYTES 

(Remember that the ZBASIC program i nc l~des an IB79 byte suo
routine package.) Program shown exactly as compiled and run in 
BASIC and ZBASIC. 

10 ' ••••••• •• ZBASIC 2.2 EXAMPLE PROGRAM AND TI ME TEST•••••••• 
20 CLS: CLERR100:0EFINT R- X:OEFSTR Z:OIM RR<64,24l ,Z(50l:RRNOOM 
30 AA• 100:BB•-10001 CC•31DD•-3:EE•-99991ST• •"START TIME "+TIMEt 
40 FO~ 1•1T0127STEP2 :FOR J~47T01STEP-3:XX•POINT<I,Jl:SET < I,J l 
:50 XX• <I-Jl/CC•< 7+1+Jl :XX• RBS <INT<RNO<I•J>-RRl +7l :RESET<I ,J l 
60 XX• PEEK<I +J l :POKE15360+1+J, J :OUT255, J RND <3•Jl :XX•INP <I l 
70 RBS•STRS ( I+Jl :BRS• LEFTS !RBS,2l :RR<II2,J/2l•VRL<BRSl+RR•3 
80 BAt• BAS+RIGHTS CBAS, RNOCJ )) :XX• INSTR <l, BAS, "9" ) tXX•SQRCl • J) 
90 BRS•MIOS <BRS, 2,2l :MIOS <BRS,1,1l • Z :IF XX THEN 100 ELSE CLS 
100 IF LEN< BRSl l 3 OR SGN<XXl • 1 RNO RSC<BRSl•32 THEN PRINT" +++"; 
110 !FPOS <0 ll62 THEN TRON:TROFF:PRI NT ELSE XX• NOT!RN0<99ll+100 
120 RS• INKEVS:IF RS•"V" OR RS•"y" RNO ll120 THEN PRINT"TRUE •• " 
130 RESTORE :REROR,C, Z<Jl,O:GOSUB170:GOSUB1 70:GOSUB170:GOT02 10 
140 NE XT :PRINT"' • " pNEXTI:CLS:PRINT<J512,STS, '"STOP TIME " ;TIMES 
150 STOP' •••••••••••••• END OF MAIN TEST LOOP ••••••••••••••••• 
160 ORTA 1234:5, -1 0 ' TEST " , - 9999 
170 ON RNO(Gl GOTO 180,190,200,180,190, 200 
180 RETURN 
130 RETURN 
200 RETURN 
210 ON RN0 (9 l GOSUB 180, 190,200,180,190, 200,180,190,200 
220 GOT0140 

NOTICE ZBASIC 2 0 OWNERS: you can upgrade your ZBASIC 2 0 for no charge lust 

send us your original diskette/cassette and S15 00 w1th your regtstered senal number 
and copy of your invotce We wtll send your ZBASIC 2 2 and updates to your manual 

VISA. MASTERCARD, AMERICAN EXPRESS, C 0 D ORDERS CALL 

800 528·1149 order line 
ZBASIC 2.2 DISK VERSION .AND MANUAL ........................................... 8 9 .95 
Z8.ASIC 2.2 T.APE VERSION .AND M.ANU.Al . .. .. ....... ...................................... 79.95 
Z8ASIC 2.2 DISK & T.APE VERSION .AND MANUAL ........................................ 99.99 
M.ANU.Al ONLY ... )APPLIES TO PURCHASE) ............ 25.00 

SIMITEK CIMPITEI PIIIICTS IIC. 
TECHNICAL QUESTIONS PLEASE CALL (602J 323·9391 
4897 E. SPEEDWAY, TUCSON, ARIZONA 85712 .,.,2 

TRS-80 Is tm of Radio Shack, a Tandy Corp. 
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SCIENCE 

Physically Astronomycal 
by Sam Conviser 

Skygazers will be left starry-eyed as they 
use their Color Computers to learn more 
about physics and the celestial bodies above. 

By combining physics and the discov
eries of astronomy, computer programs 
can calculate anything from a person's 
weight on Pluto to the aging rate of a 
person traveling at the speed of light. 
Or, they can display stars and constella
tions as they appear in the night sky. 

These three Extended Basic Color 
Computer programs are for the ama
teur and professional astronomer 
alike. O 

Time Travel 
Can we travel to the distant galaxies 

and set foot on a never-before-seen 
world? To reach even the nearest star, 
Proxima Centauri, would take about 
40,<XX> years with current technology. 
The solution is to develop vehicles that 

Lines Description 

10-40 Set up titles and introduction 
45- 59 Choose time measurement 
60-78 Choose velocity measurement 

90-115 Input data on time and velocity 

travel as close to the speed of light as 
possible. 

Einstein figured, and modem science 
has proven, that the closer to the speed 
of light that you travel, the less you age 
in relation to someone on Earth. Pro
gram Listing 1 computes the difference 
in time passage between you in a space 
ship traveling at the speed of light and 
someone left home on Earth. You can 
use the time frames of years, days, or 
hours and velocities of miles per hour 
(mph) or miles per second (mps). 

Tbe Program 

Listing 1 is designed to support one 
mathematical equation (see Table 1). T 
represents time passage as observed on 
Earth, t represents your time passed in 
your light ship, V is your velocity, and C 

II~ 117 These lines check for velocities faster than the speed of light. The value my 

121-126 

160-170 
171- 172 
180-220 
230-358 

computer would accept without giving me an error was 185.92445E3 mps. If 
you can get closer I'd be interested in the value. 
Data is sent to subroutines that put it into standard units. I changed all data to 
mph and hours for computation. 
Computes data 
Resets data to chosen units 
Answer display 
Subroutines for unit conversions 

Table 1. Time travel line descriptions. 
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is the speed of light in a vacuum or 
186E3 mps (see Table 2). 

Listing 1 is easily understood. Safe
guards are included to check for improp
er entries. A value out-of-bounds or a 
word misspelled prevents the program 
from continuing to the next prompt or 
computation. 

Running tbe Program 

Now you are ready to run the pro
gram. Enter Listing 1 and type RUN. 
After the introduction, press the enter 
key and input the time reference, spell
ing the entire word (hours, days, or 
years) and press the enter key again. 
Choose your velocity reference by typ
ing MPS or MPH and pressing enter. 

Now enter the values you wish to 
compute and enter velocity, comma, 
time passed (Example-185E3,10). 
Press the enter key and the program 
computes the data. The display shows 
you the amount of time that passes on 
Earth, and your time passed and at 

AS Time reference (hours, days, years) 
BS Velocity Reference (mps, mph) 
V Your velocity 
T Earth time passed 
t Your time passed 

X Value of sqr (1 - V2/C2) 
Y Value ofT /X 
M Original value ofT 
Z aJo speed of light 

Table 2. Time travel variable list. 

The Key Box 

Color Computer 
16KRAM 
Extended Basic 



what percentage the speed of light you 
are traveling. 

A fascinating part of this program is 
apparent as you get closer to the speed 
of light. Carry out your decimal places 
as far as you can to see the effect. Try 
the examples in Table 3 to test your 
program. 

Further Reading 

I recommend that you read the fol
lowing books to get a better under
standing of the time dilation concept: 
Cosmos by Dr. Carl Sagan, Random 
House, pp. 198-199, 200-202, 20fr 
210, and Conceptual Physics by Paul 
G . Hewitt, Little, Brown and Co., 
Chapter 31 . • 

Seasonal Star Systems 
Seasonal Star Systems is a four-part 

series of programs using high-resolution 
graphics (see Program Listings 2-5). 
These programs are designed with the 
amateur astronomer in mind to help 
him identify stars and constellations. 

You can choose a star cluster like The 
Big Dipper or Virgo or choose to look at 
an individual star like Polaris or Vega. 
Either way, you'll always see the entire 
seasonal sky as an arrow points to your 
target object. I'll later show you how to 
add your favorite astronomical sights. 

Since all four programs run almost 
the same, with the only variation being 
line numbers and number of star 
choices, I will use Program Listing 2 for 
all examples and references. 

The program, line for line, is very 
straightforward. (See Table 4). 

When deciding how to enter star lo-

cation data, I read across from left to 
right. This way, when viewing a sky, the 
computer sweeps across the screen and 
leaves the stars behind . In line 920, read 
both x and y coordinates at the same 
time. You'll need to keep this pairing 
system in mind if you want to change 
the star locations or add your own as
tronomical sights. 

Enter the program and run it. Choose 
a cluster or individual star. Next, 
choose the object you want to view and 
press enter. You should see the evening 
sky as it appears on a clear night in mid
season. The center of your screen is di
rectly overhead as long as you are in the 
Northern Hemisphere. The top of the 
screen is north, bottom is south, right is 
east, and left is west. You can use a star 
chart to check for stars out of place. 

If you do a run and get a blank screen 
or dots bunched at the sides of your 
screen, look for one number out of 
place or missing in the data statements. 

If the entire screen is blank or all the 
stars are bunched to one side, your error 
is in the beginning of the data state
ments. If half the screen has stars and 
the other half is blank or has misplaced 
stars, then your problem is in the middle 
of your data statements, and so on. 

The procedure to add your own sights 
to the star charts is simple. As men
tioned before, each pixel representing a 
star has its own coordinates. To add 
other stars, follow these simple steps. 
First add the object's name to star or 
cluster lists and be sure to update all 
references to the number of items in the 
lists. Then add arrow draw statements 
so the program points to the added 
object. 

Travel Time Passed Velocity Earth Time Passed % Speed of Light 

10 years 
10 days 
10 hours 

93E3 mps 
175E3 mps 
200E3 mph 

11.549 years 
29.61 days 
10.<XXXXX>4 days 

Table 3. Examples of time travel data. 

10-20 Clear screen, set up highest resolution graphics (PMODE 4) 
25-110 Introduction 

120-136 System or individual star viewing selector 
150-195 Star choices 
200-250 Draw section for pointing arrow in individual star mode 
399-521 Star cluster choices 
530-740 Draw section for pointing arrow in Systems mode 

50 
94.08 

.0299 

900-940 Read data and set specific pixels to represent seasonal night sky. Note: The 256 
x 192 worksheet was used to position stars 

950-980 Star location data 

Table 4. Seasonal star line description (for summer season). 

REMSOFT, INC. 
Let Your TRS-BO® 

Teach You 
ASSEMBLY LANGUAGE 

Tired of buyi ng book after book on assembly 
language programming and still not knowing 
your POP from your PUSH? 

REMSOFT proudly announces a more 
efficient way , using your own TRS·8Q® to 
learn the fundamentals of assembly language 
programming .at YOUR pace and YOUR 
convenience. 

Our unique package, " INTRODUCTION TO 
TRS-8()<!> ASSEMBLY PROGRAMMING, will 
provide you with the following: 

• Ten 40 minute lessons on audio 
cassettes 

• A driver program to make your TRS·8Q® 
video monitor serve as a blackboard for 
the instructor. 

• A displaY. program for each lesson to 
provide Illustration and reinforcement for 
what you are hearing. 

• Step·by·step dissection of complete and 
useful routines to test memory and to 
gain direct control over the keyboard, 
video monitor, and printer. 

• How to access and use powerful routines 
in your Level II or Model Ill Basic ROM 

AVAILABLE FOR MODEL 1 & 3 
REMASSEM (llpt ) $74.95 
REMASSEM (disc) $79 .95 

LEARN TRS-BIJ® 
ASSEMBLY LANGUAGE 

DISK 1/0 

Your disk system and you can really step 
out with REMSOFT 'S Educational Module, 
REMDISK-1 , a " short course" revealing the 
details of DISK 1/ 0 PROGRAMMING using 
assembly language. Intended for the student 
with experience and assembly language. 
COURSE INCLUDES: 
• Two 45-minute lessons on audio cassette 
• A driver program to make your TRS·8Q® 

video monitor serve as a bla9kboard for 
the instructor . 

• A display program for each lesson to 
provide illustration and reinforcement for 
what you are hearing . 

• A booklet of compreflensive, fully 
commented program listings illustrating 
sequential file 1/0 random-access file 
1/0 and track and sector 1/ 0 . 

• A diskette with machine readable source 
codes for all programs discussed in both 
Radio Shack EDTASM and Macro 
formats. 

• Routines to convert from one assembler 
format to the other. 

Presently available for Model 1 only 
REMDISK-1 only $29.95 

Ot1ier inquiries lnvhod 

~~~se a~u~sr!s ~;~ g~·~~~':c;;:st~f~~1~ ~{ c~~~~~~ ~e 
has laugh! al Mela Technologies Corporation. lhe Radio 
Shack computer Center. and other locations in Northern Ohio. 

~, REMSOFT, INC. 
'f;"' . 571 E. 185 St. 

/ Euclid, Ohio 44119 
- (2 16) 531 ·1338 

SHIPPING CHARGES: 
$2.50 WITHIN UNITED SrATES 
$5.00 CANADA AND MEXICO 
OTHER FOREIGN ORDERS AOO 20Yo 
OHIO RESIDENTS ADD 6 'h% SALES TAX 

TRS·80'" IS A TRADEMARK OF TANDY CORP 
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i i Viva el Scripsit espanol!! 
Vive Ia difference! 

Turn your TAs-so· into a bil
ingual word processor! English/ 
Spanish or English/French with 
our hard/soft kit. 

Use your Scripsi t• or Super
Scripsit" program in Spanish 
or French: 

• Full foreign keyboard 

• All accented characters on 
screen and printer 

• All program/user interaction 
in Spanish or French 

Our bilingual hardware kit main
tains full compatibi lity with all 
existing software. Comes with 
complete instructions. Software 
adds on to your regular prog
ram. 

Models II , 12, 16 .. ... .. $350.00 
Models Ill , 4 ........ .. $250.00 

SOCATRA Inc. 

SQCHTRFI 
4255 avenue de Courtrai 
Montreal. Quebec 
Canada H3S 1 B8 

(514) 735-7079 

·Trademarks ot Radio-Snack 
A d1¥1S10n ot Tandy Corp. 

...-104 

CALC "HELPER" 
FOR THE TRS·SO® MODB. Ill 

• Enters •most VisiCaJc® 
commands with one keystroke . 

• Helps inexperienced users of 
VisiCalc learn quickly . 

• Helps experienced users work 
faster . 

• Does not alter program on disk 
or require knowledge of any 
passwords . 

• Uses only a few hundred bytes 
of VisiCalc® memory . 

$29.95 
M•aterCard It VIM •ccepted 

Wlaconaln raldenta •dd 5" Mia tax 
lndlc•te DOS uNCI Uld VlaiCalc venlon 

The Business Software Team 
639 Brookridge Street 
Green Bay. WI 54301 -' 236 
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Next, upgrade the For ... Next loop 
(line 910) to read the additional data. Add 
one for each new pair of coordinates. 

When drawing an arrow to point out 
your object, be sure it doesn't draw over 
an already existing object. You're now 
ready to add any new objects you may 
want to view some night. You can also 
use the program with a complete star 
chart to catalogue sightings and to re
cord the best time to view the objects 
during any particular season. • 

Personal Planetary Weights 
Want to lose a quick 10 pounds? 

Take a voyage to Venus. Want to gain 
some weight? Take a journey to Jupiter. 

One day I was browsing through a used 
book store and I carne upon an astrono
my book. I looked through it and found 
a chart comparing the gravities of the 
planets in our solar system. The table 
used Earth's gravity as its basis and the 
other planets' gravities were given in 
relation to Earth. 

For instance, Venus, just a little 
smaller than Earth, has a gravity ratio 
of .88 when compared to Earth. Jupi
ter, many times larger than Earth, has a 
gravity of 2.65 times that of Earth. 

After I saw these figures, I wrote this 
program. It multiplies your weight on 
Earth by a planet's gravitational rela
tionship to Earth, and so determines 
your weight on that planet. • 

This program shows you what you 
would weigh on other planets by 
comparing the gravity force there to 
that on Earth (see Program Listing 6). 

Write to Sam Conviser at 1714 
Robinhood, Durham, NC 27701. 

Program Listing I. Time travel. 

10 CLS :PRINT@67 ,"t ime dialat i on calculation" 
20 PRINT@132,"CALCU LATE THE DIFFERENCE IN TIME PASSAGE BETWEEN 
YOU MOVING AT RELATIVISTIC SPEEDS AND. A PERSON ON EARTH." 
25 PRINT@353,"COPYRIGHT 1982 BY SAM CONVISER" 
3 0 PRINT@449,"PRESS enter" 
40 INPUT A$ 
45 CLS:PRINT@l00,"ARE YOU MEASURING TIME AS 
50 PRINT@l64 ," YEARS,DAYS OR HOURS? " 
54 PRINT@ 449,"CHOOSE AND PRESS e nter" 
55 INPUT A$ 
56 IFA $= "YEARS"THEN60 
57 IFA$="DAYS"THEN60 
58 IFA$•"HOURS"THEN60 
59 GOTO 45 
60 CLS:PRINT@98 ,"ARE YOU MEASURING VELOCITY AS " 
65 PRINT@l64,"MILES PER HOUR(ENTER MPH) 
70 PRINT@228,"MILES PER SECOND(ENTER MPS ) 
72 PRINT@449,"PRESS enter " 
75 INPUTB$ 
76 IFB$= "MPS" THEN 90 
77 IFB$•"M PH "THEN90 
78 GOT060 
90 CLS :PRINT@72 ,"INPUT YOUR DATA" 
100 PRINT@228,"1.VELOCITY OF TRAVELER( " B$ " ) 2 . TIME PAST( 
• A$ •) • 
110 PRINT@44 9 ,"PRESS enter" 
1 15 INPUTV , T:IFV<=0THEN90 
116 IFBS="MPS " AND V>l85 .9 2 44 5E3 THEN90 
117 IFBS = "MPH" AND V>6.69E8 THEN90 
1 2 1 IFA $= "YEARS "ANDB$="MPH"THEN300 
12 2 IFA $• "YEARS"ANDB$ = "MPS "THEN310 
1 23 IFA$• "DAYS "ANDBS="M PH "THEN320 
124 IFA$= " DAYS"ANDB$="MPS"THEN330 
125 IFA$="HOURS"ANDB$="MPH" THEN3 40 
126 IFA$• "HOURS "ANDB$="MPS"THEN350 
16 0 X=SQR ((l-(VA2/ 4.48El7))) 
170 Y=T/X 
171 IFAS= "YEARS "THENY=Y/365/2 4 
172 IFAS• " DAYS "THENY=Y/2 4 
180 CLS:PRINT@6 5 ," YOUR TIME PAST WAS " M;A$ 
190 PR INT@l 3l ,"EARTH TIME PAST IS" 
191 PRINT@l95 ,Y;A$ 
200 Z=((V/60A2)/186E3) *100 
21 0 PRINT@284," TRAVELERS VELOCITY IS " Z"\ " 
211 PRINT@3 48," THE SPEED OF LIGHT" 
220 PRINT@449,"PRESS enter" 
23 0 I NPUT A$:GOT045 
300 U=V 
3 01 M=T 
3 04 T=T*36 5* 24 
3 06 GOT016 0 

\ Luting I ron11nued 



EXPENSIVE- The LNW 
System Expansion II and built-in ·.:~ . 
comes with a full 32K of 200ns RAMi-:·~--~~· 
RS232c 20 MA current loop seria l interface. 
That's for starters. Next, consider our heavy gauge 
steel case, power indicator lamp, gold-plated 
connectors, FR -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 
protection and thermal shutdown. If that's not 
enough then there is the floppy disk controller, 
guaranteed operation at a 4MHz CP speed and 
our 6 month warranty. Every one of these features 
is TANDA RD. This is t rue system expansion. 
You get every 'expensive' feature without 
spending more. 

CHEAP - Our price is $399.95. Any way you 
compare, features or price, LNW's System 
Expansion II is the clear winner. The LNW 
System has been field tested for over two year 
with thousands of users. It works with any DO , is 
100", TRS-80 Model 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 #I - Number one in price, features, 
reliabi lity, performance and delivery. LNW is 
committed to 'expensive' features and quality a t 
reasonable prices. LNW is committed to support, 
thorough documentation, and reliability. 

LNW Research Corp 
2620 WALNUT Tustin , CA. 92680 
{714) 641-8850 {714) 544-5744 

..- 32 

• 

This has made us the number one 
manufacturer y tem expan&ion units 
and acce ories for the Model I computer. 
EXPANSION OPTION - 8-inch drive capability 
is as easy as plugging in the LNDoubler .5/8 
option• . Now you can have any combina tion of 
single- or double-density, single- or double-sided , 
"* and/or 5" disks on-line! 8-inch disk torage 

increased to 591,360 bytes - 77-track single-sided, 
double-density or 1,1 2,720 bytes - 77-track 
double-density, double-sided. 

The L Doubler ·s unique 5/ switch allows you 
to boot from 5- or 8-inch system disks and it's 
accessible from outside the interface. The $219.95 
L Doubler 5/ comes wi th a double-density disk 
operating system (DOS+ 3.3.9), complete with 
BASIC and utility programs ... ready to run your 
software. 
Each of your present 40-track, single-sided 5-inch 
dr ives will store up to I 4,320 bytes (formatted 
storage)- tha t 's an 80'/. 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 l will have 3.75 
Megabytes of on line storage - that's more storage 
than a Model II or Model Ill! 

• 1'4 " drt \ t u JJtra twn requ treh ,. pec11 l c•ltle . t; •• 
duu b l~ dtn•u t ~ u·~ uutM :t r,.r. MH 7. r P\1 "' JU!ed u p 
m .. dlfKat~.n uf LN\\ ·80 4MHt cnm J)Ultr 
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1.-tsftng I contmued 

310 U=V 
312 M=T 
314 V=V*60" 2 
316 T=T*365*24 
318 GOT0160 
320 U=V 
322 M=T 
325 C=C*24 
326 T=T*24 
328 GOT0160 
330 U=V 

332 M=T 
33 4 V=V*60"2 
336 T=T*24 
338 GOT0160 
340 U=V 
3 42 M=T 
348 GOT0160 
350 U=V 
352 M=T 
35 4 V=V*60"2 
358 GOT0160 

Program Listing 2. Seasonal star systems-summer. 

10 PMODE4,1 
15 PCLS 
20 SCREEN1,1 
25 CLS :PRINT@70 , "seasonal star systems" 
50 PRINT@233, "summer season" 
100 PRINT@ 450,"PRESS enter" 
110 INPUTA$ 
120 PCLS :CLS:PRINT@67 , " DO YOU WANT TO LOOK AT A ••. 
125 PRINT@l60,"l.STAR SYSTEM 2.INDIVIDUAL STAR " 
130 PRINT@449,"CHOOSE(1-2) THEN PRESS enter" 
135 INPUTC:IFC=1THEN399 
136 IF C<l OR C>2 TH EN 120 
150 CLS:PRINT@42 ,"which star?" 
155 PRINT@l32,"1.POLARIS 6.REGULUS" 
160 PRINT@164,"2.MIZAR 7.ALTAR" 
165 PRINT@l96,"3.ARCTURUS 8.ANTARES" 
170 PRINT@228 ," 4.SPICA 9 . DELTA" 
175 PRINT@260 ," 5.VEGA l0.DENEB" 
180 PRINT@449,"CHOOSE (1-10 ) THEN PRESS enter" 
190 INPUTN 
195 IF N<l OR N>l0 THEN150 
200 IFN=lTHENDRAW"BM118 , 30D8H2" 
20 5 IFN=2THENDRAW"BM132,88R8H2 " 
210 IFN=3THENDRAW"BM128,122R8H2 " 
215 IFN=4THENDRAW"BM178,150 U8F2" 
220 IFN=5THENDRAW"BM86,74L8F2" 
225 IFN=6THENDRAW"BM238,98U8F2" 
230 IFN=7THENDRAW" BM48,76F8L2" 
23 5 IFN=8THENDRAW"BM96 , 162H8D2" 
240 IFN=9THENDRAW" BM70 , 58D8H2 " 
245 IFN=10THENDRAW"BM60,42D8E2" 
250 GO TO 900 
399 PCLS:CLS:PRINT@42 ,"which 
400 PRINT@68,"1 . CASSIOPEIA 
410 PRINT@100,"2 . PEGASUS 
420 PRINT@132,"3.CEPHEUS 
430 PRINT@164,"4.CAPRICORN 
440 PRINT@196 ," 5.SAGITTARIUS 
450 PRINT@228 ," 6.SCORPIO 
460 PRINT@260 ," 7.HYDRA 
470 PRINT@292 ," 8 . CORVUS 
480 PRINT@324 ," 9.BIG DIPPER 
490 PRINT@356,"10.L. DIPPER 
500 PRINT@388 ,"11.HERCULES 
510 PRINT@449,"CHOOSE (1-22) 
520 INPUT T:CLS : SCREEN0,0 
521 IFT <=0THEN399 

system?" 
12.LYRA" 

13.CYGNUS " 
14.AQUILA" 
15.0PHIUCHUS " 
16.LUPUS" 
17. LI BRA" 
18 . CENTAURUS" 
19.LEO" 
20.CANCER" 
21. VIRGO" 
22 . BOOTES" 

THEN PRESS enter" 

530 IFT=1THENDRAW"BM60,20R8G2" 
540 IFT=2THENDRAW"BM14 ,12D8 E2 " 
55 0 IFT=3THENDRAW"BM114,26G8U2" 
560 IFT=4THENDRAW"BM12 , 92D8E2" 
570 IFT=5THENDRAW"BM32,172 U8F2" 
580 IFT=6THENDRAW"BM112,160L8F2" 
590 IFT=7THENDRAW"BM200,176H8D2" 
600 IFT=8THENDRAW"BM216,170U8G2 " 
610 IFT=9THENDRAW"BM184,80L8F2" 
620 IFT=10THENDRAW" BM1 40,40G8U2" 
630 IFT=11THENDRAW"BM108,116H8D2" 
6 40 IFT=12THENDRAW"BM76,84H4D2" 
650 IFT=13THENDRAW"BM60,44D8E2" 
660 IFT=14THENDRAW"BM44,112 E8D2" 
670 IFT=15THENDRAW"BM112,120L8F 2" 
680 IFT=16THENDRAW"BM100,188E8D2" 
690 IFT=17THENDRAW "BM120 , 146R8G2" 
700 IFT=18THENDRAW"BM172,190H8R2" 
710 IFT=l9THENDRAW"BM228,108U8F2" 
720 IFT=20THENDRAW"BM240,20D8E2" 
73 0 IFT=21THENDRAW"BM208,128L8F2" 
7 40 IFT=22THENDRAW"BM120,128E8D2" 
900 CLS : SCREEN1 , 0 
910 FORX=1T0128 
920 READA , B 
930 PSET ( A,B ,1 ) 
940 NEXTX : FORR=1T013000 : NEXTR 
945 RESTORE:PRINT@225,"PRESS enter TO RETURN CHART ••• PRESS ( X) 

AND enter TO RETURN TO SELECTION PAGE" : INPUTW$:IFW$="X"THEN12 
0 
946 GO TO 900 
950 DATA 10,118 ,14, 34,14,114,20,142,22,146,24,140,28,142,34,138, 
38 , 144 , 38,150,44 ,144 ,50 , 94,52,70,56,88,58,86,60,62,60 , 68,60,92,6 
2,76,62 , 98 , 64,86 , 6 4,1 6 4, 66,170,68, 7 8,68,116,68,168,70,74,70,164, 
70 , 174,72,110,74,24, 76,30,76,10 4, 76,174,78, 52 ,78,96,80,24 
960 DATA 80,86,80,114,80,128,80,160,80,166 , 80 , 172,82 , 18,82,92,82 
, 154,8 4 ,46,84,152,86 , 1 42,86,150,92,20,86, 58 ,88,92,88 ,1 22,90,86 , 9 
0,146,88,100,92,150,9 4, 5 4, 98,44,98,68 , 100,74,102,82,102,88,106,8 
4,106,88,108, 70 ,108,174,112,78,114,172,116,82,11 8 , 56 ,11 8 
970 DATA 60 , 118 , 66 ,1 22 ,64,120,86,122, 70 ,122,176,126,68,126, 82 ,12 
6,184,130,76,132,106 , 134,70,134 , 112,138,66,140 ,106,140 , 116,140,1 
40, 1 42,114, 1 40,1 82,146,1 22 ,148,148,148,172,144,88,148,84,144,94, 
154,70,152,80,160,80,162,74,164,172,166 , 100 , 168 , 94,172 
980 DATA 128 , 174,116,176,164, 178 , 122,178,136,184,126,192,160, 2 08 
,144,210,1 54,216,144,202,98,220,1 50 ,2 22 ,74,206,90,224,66,2 26 , 78 , 
210,94,228,64,232,76,238,80 , 240,32,118,5 4 ,70,132,64,140 

10 PMODE4,1 
15 PCLS 
20 SCREEN1,1 

Program Listing 3. Seasonal star systems-fall. 

25 CLS:PRINT@38 ,"seasonal star systems" 
5 0 PRINT@235,"fa11 seas on " 
51 PRINT@321,"COPYRIGHT 1982 BY SAM CONVISER" 
100 PRINT@449,"PRESS enter" 
110 INPUT A$ 
115 PCLS : CLS : PRINT@67,"DO YOU WANT TO LOOK AT A •• • • 
120 PRINT@256,"1.STAR SYSTEM 2.INDI VIDUAL STAR" 
122 PRINT@449 ,"CHOOSE (1- 2) THEN PRESS enter" 

l.is tmg J contmued 



DISK III 
Internal floppy disk subsystem for Model III & 4 ( in
cludes controller, power supply, cabling, bracket and 
all associated mounting hardware). 

D IS K Ill KIT - \\'lthou t d rf\·c 
DISK III KIT- \\'itl1 1 dri,·c ( ss, d d) 
DISK III KIT - \\'itll 2 driYes (s."', dd) 
E:\.'TER.J'V\L FLOPPY 

g299.95 
449.00 
699.00 

DISK DRI\'ES (s...,,dd) 229.00 
80 Track o r 2 sides add, per dr 100.00 
80 Track and 2 sides add. per dr 200.00 

E:\.'TER.'IiAL Power s upply & e nclosure only 54.95 
\ 'R-RS232C 80.00 

(5 ;\l EG FIXED) 
5+5 MEG FrxED 
1 0 1'-1 EG FIXED 
10+10 MEG FIXED 
15 MEG FrxED 

15+15 1'-tEG FIXED 

S995 .00 
1590.00 
1249:00 
1999.00 
1449.00 
2299.00 

MODEL4 

ADAPTOR MODULES for: 
TRS-80 Mod I, Ill, 4, LN\V-80, -11, 
I B~I-PC. -XT. XEROX 820. -II 

SI649.00 
96.00 

110.00 
34.95 

g 150.00 

Comi ng soon adaptors for Apple- II , lie, Frankl in 

Under desk mounting bracket 
Boot ROM for Model III, 4 
Extended Warranty (to 1 year) 

34.95 
34.95 

150.00 

SPECIAL BUYS ON COD & PREPAID ORDERS ONLY: 
EPSO;'\ FX80. :-IXSO, I-IX 100 CALL 
CITOIIFIO 139500 
C ITOH TRACfOR 225.00 
~IXBO RII3BO;'\ 9.95 
~1X100 RIOOO:-l 19.95 
C TTOII & DlAIJLO RIIJIJOl'\S 7.50 
EPSO!'\ GRAPI ITRAX 75 00 

PAPER 9 111 X 11 FA.'XFOLD 29.95 
PAPER 14<M X 11 GREEi'\DAR 34-.95 
PRI:-lTER CABLE ' 25.00 
OKlDAT.\ Ml ROLINE 82A 429 00 
OKJDAT.\ M l ROLI:'\E 83..\ 699.00 
PERCO:>'I DOUBLER II 169.00 
PERC0:.1 DATA SEPARATOR 29.95 

DOS-PLUS OPERAT I:"\G 
SYSTE:>I 149.95 

\'ERDATH•I 525-01 26.90 
DC IIA'\'ES 
S:>1ARD10DEM 300 229.00 

DC I lA YES 
S:>1ART:>IODE~1 1200 569.00 

Ll\'\\' RESEARCH (FULL LJ ;'\E)CALL 

Call Toll Free • 800-345-8102 
Publis hed price~ reflccc ca."h dlscounl All price~ ore bubjecl 
to change without notcce. TRS-80 and TRSDOS are lmdcmarks of 
Tandy Corp 
Telepho ne llours 8:30am-7pm :'o!Q;o.;.fRI., SAT 10-3 EST 
CAULE "YROATA" TELEX 84-5-124 

data 

f ~· I 
AMERICAN 

•xPAESS 

• 

(215)461-5300 
777 Henderson Blvd., 
Folcroft, PA 19032 

.- 10 

• 

VR DATA -WEST 
WATONGA, OK 

1-405-623-8664 
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125 INPUTQ:IF Q=l THEN 699 
126 IFQ<c9 ORQ >2THENll5 
139 CLS:PRINT@l9,"which star?" 
135 PRINT@68,"l.CAPELLA 9.MIZAR,ALCOR" 
149 PRINT@l99,"2.POLARIS l9.HYADES" 
145 PRINT@132,"3.ALDEBARAN ll.PLEIADES(CL)" 
159 PRINT@l64,"4.ALGOL 12.DENAB" 
15 5 PRINT@196,"5.VEGA 13.ALTAIR 
169 PRINT@228,"6.MARKAB 14.SCHEAT" 
165 PRINT@269,"7.ALPHERATZ 15.ALGENIB" 
179 PRINT@292,"8.MIRA 16.FOMALHAUT" 
175 PRINT@449,"CHOOSE (1-16)THEN PRESS enter" 
189 INPUT Z 
181 IF Z<•9 ORZ>16THEN115 
299 IFZ•1THENDRAW"BM69,32G8U2" 
295 IFZ•2THENDRAW"BM136,44R8H2" 
219 IFZ•3THENDRAW"BM4,72E6D2" 
229 IFZ•4THENDRAW"BM79,72U8G2" 
225 IFZ•5THENDRAW"BM184,89D8H2" 
239 IFZ•6THENDRAW"BM128,196L8F2" 
235 IFZ•7THENDRAW"BM92,76D8E2" 
249 IFZ•8THENDRAW"BM28,126R8G2" 
245 IFZ•9THENDRAW"BM299,19D8E2" 
259 IFZ•19THENDRAW"BM18,86U8G2" 
255 IFZ• 11THENDRAW"BM49,89 U8G2" 
269 IFZ•12THENDRAW"BM168,88D8E2" 
265 IFZ•13THENDRAW"BM172,129R8G2" 
279 IFZ• 14THENDRAW"BM124,96L8F2" 
275 IFZ•15THENDRAW"BM86,118U8G2" 
276 IFZ•16THENDRAW"BM114,179U8G2" 
289 GOT01990 
699 CLS:PRINT@41,"which system?" 
619 PRINT@68,"1.AURIGA 12.BIG DIPPER" 
629 PRINT@190,"2.BOOTES 13.TAURUS " 
639 PRINT@132,"3.L. DIPPER 14.ARIES" 
649 PRINT@164,"4.PERSEUS 15.CETUS" 
650 PRINT@196,"5.ERIDANUS 16.GRUS" 
669 PRINT@228,"6.PISCIS 17.AQUARIUS" 
679 PRINT@269,"7.ANDROMEDA 18.LYRA" 
689 PRINT@292,"8.CASSIOPEIA 19.CEPHEUS" 
699 PRINT@324,"9.CAPRICORN 29.AQUILA" 
709 PRINT@356,"19.SAGITTARIUS 21 .0PHIUCHUS" 
719 PRINT@388,"11.HERCULES 22.DRACO" 
720 PRINT@449,"CHOOSE (1-22) THEN PRESS ENTER" 
725 INPUT T:IF T<•90RT>22THEN609 
739 IFT•1THENDRAW"BM49,16D8E2" 
740 IFT•2THENDRAW"BM232,12D8E2" 
759 IFT•3THENDRAW"BM152,28F8L2" 
768 IFT• 4THENDRAW"BM72,28D8E2" 
778 IFT•5THENDRAW"BM29,144H8D2" 
788 IFT•6THENDRAW"BM18B,164E8D2" 
798 IFT•7 THENDRAW"BM19B,76G8R2" 
889 IFT•8THENDRAW"BM12B,8BH8R2" 
818 IFT•9THENDRAW"BM172,168U8F2" 
828 IFT•19THENDRAW"BM294,169R8G2" 
838 IFT•11THENDRAW"BM2S8,88E8D2" 
849 IFT•12THENDRAW"BM212,8G8R2" 
859 IFT•13THENDRAW"BM16,88U8F2" 
869 IFT•14THENDRAW"BM38,86R8G2" 
879 IFT•15THENDRAW"BM44,16BU8G2" 
889 IFT•16THENDRAW"BM198,176R8G2" 
899 IFT•17THENDRAW"BM96,132R8G2" 

999 IFT•18THENDRAW"BM204,88G8R2" 
919 IFT•19THENDRAW"BM132,88U8F2" 
929 IFT•29THENDRAW"BM212,144H8R2" 
939 IFT•21THENDRAW"BM232,116E8D2" 
949 IFT•22THENDRAW"BM168,76E8D2" 
1BBB CLS :SCREEN1,8 
1919 FORX•1 TO 132 
1929 READA,B 
1939 PSET(A,B,1) 
1949 NEXTX:FORR•1 T012B0B:NEXT R 
1945 RESTORE:PRINT@251," PRESS enter TO RETURN CHART ••• PRE 
SS (X) AND enter TO RETURN TO SELECTION PAGE" 
1959 INPUTW$:1F W$•"X"THEN115 
1951 GO TO 1999 
1969 DATA 6,132,8,129,12,64,14,66,18,68,2B,62,29,66,24,48,32,36, 
32,112,36,54,36,129,38,116,42,36,42,126,44,149,46,46,46,134,59,1 
14,54,58,56,136,58,82,58,88, 58,114 ,69,86,69,142,62,59,62,1B4,64, 
148,66,114,79,48,79,56, 79,118,74, 50 ,78,78,88,58,82,86,86 
1979 DATA 92,86,104,92,94,188,56,199,186,102,62,182,96,184,70,10 
6,64,119,68,114,126,114,150,116,136,118,132,129,118,122,116,122, 
146,124,129,126,5 4,1 26 ,64,128,118,128,182 ,132,58,132,79,132,176, 
136,122,138,68,138,164,148,188 
1889 DATA 156,142,168,199,168,149,168,18,179,188,172,12,172,194, 
174,39,174,148,176 ,68,176,136,178,34,178,56,189,62,182,108,184,1 
2,184,98,186,54,186,192,186,128,188,18,188,36,188,120,188,122,19 
9, 59,199,62,194, 22, 194,44 
1899 DATA 194,48,194,66,194,122,196,62,299,26,202,126,296,26,218 
,79,229,64,226,38,226,72,226,156,228,30,228,68,228,1 52,239,78,23 
9,158,232,154,234,48,244 ,32,236,72,244,38,236,84,248,92,249,152 
,242,164,244,1B8,244,158,250,162,252,86,49,64 
1895 DATA 158,44,162,46,168,48,174,46,178,42,178,48,184,44 

Program Listing 4. Se=nal star systems-winter. 

19 PMODE 4,1 
15 PCLS 
20 SCREEN 1,1 
25 CLS:PRINT@69, "seasonal star systems• 
26 PRINT@234,"winter stars" 
27 PRINT@321,"COPYRIGHT 1982 BY SAM CONVISER" 
28 PRINT@449,"PRESS enter":INPUT A$ 
59 CLS :PCLS :PRINT@34,"DO YOU WANT TO LOOK AT A ••• • 
52 PRINT@16B,"1.STAR SYSTEM 2.INDIVIDUAL STAR" 
5 4 PRINT@449,"CHOOSE ( 1-2) THEN PRESS enter" 
56 INPUTY:IFY•1THEN139 
57 IFY <1 OR Y>2THEN 59 
60 CLS:PRINT@1B,"which star?" 
62 PRINT@68,"1.POLARIS 11.DENEB" 
64 PRINT@199,"2.MIZAR 12 .REGULUS" 
66 PRINT@132,"3.POLLUX 13.CASTOR" 
68 PRINT@164,"4.PROCYON 14.SIRIUS" 
79 PRINT@196,"5.RIGEL 15.MINTAKA" 
72 PRINT@228,"6.MIRA 16.HAMAL" 
74 PRINT@269,"7.ALGOL 17.CAPELLA" 
76 PRINT@292,"8.EL NATH 18.PLEIADES" 
78 PRINT@324,"9.ALHENA 19.HYADES 
89 PRINT@356,"10.ALDEBARAN 20.BETELGEUSE" 
82 PRINT@449,"CHOOSE (1-20) THEN PRESS enter• 
83 INPUTF 
84 IF F<B OR F >20 TUEN60 

Listin1 4 continued 
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The Perfect 
Companion 
For Your 
New Portable Computer 

There s a new and exc1t1ng computer on the b lock - Rad10 Shack's 
TRS-80· Model 100 Portable Computer It prom1ses to be one o f the 
most S1gn1f1cant advances 1n personal computing of the t980 s' 

And now . there s a new and JUSI·as-exc111ng magaz~ne spec1flcally 
devoted to your Portable Computer It 1s called PCM- The Portable 
Computing Magazine. and 1!1S published by the same people who bnng 
you the most popular Color Computer magaz~ne 1n the world - the 
Rainbow 

PCM- The Portable Computing Magazine sells tor S3 per copy and 
S28 a yea r by subscn p!lon II, after see1ng your f"st •ssue. you f1nd 11 IS 
not for you. JUSt let us know We'l l happi ly, cheerfully and 1mmed1ately 
refund your entire subscnpt 1on payment We re that confident that you II 
love PCM After all. 11 IS The Portable Computing Magazine! 

[PCM] 
THf PORT AS!£ COMPUTING MACA liNf 

9529 U S Htghway 42 
P 0 Box 209 

Prospect. KY 40059 
(502) 228-4492 

YES! S1gn me up for a year ( 12 ISSues) o f PCM- The Portable Computing 
Magazine 
Name 
Address 
Ctty State 
o Payment Enclosed 
Charge o VISA 
Account• 

o MasterCard c Amencan Express 
Interbank • (M C only) 

S1gnature Card Exp,.at1on Date 
Suo~cophoos 10 PCM - The Portable Computing Maga.rtne 11rr S28 a ye-ar n 

the Un·l~ Stiles Canao.an and Mex1C1n rate 11 S.J5 US Surtacr rete els.e¥tonere 
S64 US All ma•l S85 U 5 A1• subSCflPf•ons Mg,n w.tn 1"- Curtent•I.S4Je P~a~e 
allo w !t-6 vrrHkS l()f t.,ll copy 

... 296 

... SH List of Advertisers on P• g• 323 

~ -

TRU 
Relat1 a ase 
Manag ment for 
TRS · 80 Mod 1/111 

ENB is a true relational database manager. Your data Is 
held In ordered sets. You Impose structure by creating 
and linking sets in various ways. Prompt screens are 
automatically generated from this underlying structure. 
You define reports ordered by any set, showing d irectly 
or Indirectly linked sets (and enforce a host of further 
conditions on the selected set members). 

What's more, ENB has an Integrated data dictionary; 
structural Info Is carried In the database as data, just like 
everything else. This lets you restructure your database 
at will, without reblocklng or reprogramming, using the 
regular editing commands. Also, exchange Illes contain· 
lng structural data with other ENB databases. Special 
reports on database structure are built In and (like all 
reports) are always current. 

64K data Items, spans 4 disk drives (or hard disk). In
terfaces to BASIC • file exchange with Scrlpslt, VlsiCalc 
and other ENB data bases. Includes 5 action tutorials, 
150 page manual. 
Developed In England by Southern Software. 

You Owe It To Your Data! 

$140 $3 Shipping 

CA add 6% 

z • TRS-80 SCRIPSIT1m RadiO Shack, VISICALC1m V1s•corp "" 136 

Allen Gelder Software 
Box 11721 San Franctsco, CA 94101 (415) 681 -9371 
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Listing 4 continued 

85 IFF=1TH ENDRAW"BM150,62U8G2" 
86 IFF=2THENDRAW"BM104,16L8F2" 
88 IFF=3THENDRAW"BM44,90E8D2" 
90 IFF=4THENDRAW"BM20,100R8G2" 
92 IFF=5THENDRAW"BM90,122U8G2" 
94 IFF=6THENDRAW"BM164,138U8G2" 
96 IFF=7THENDRAW"BM172,92L8F2" 
98 IFF=8THENDRAW"BM96,88R8G2" 
100 IFF=9THENDRAW"BM60,108U8G2" 
102 IFF=10THENDRAW"BM120,112U8G2" 
103 IFF=11THENDRAW"BM212,40U8G2" 
106 IFF=12THENDRAW"BM12,42D8H2" 
198 IFF=13THENDRAW"BM58,60D8H2" 
119 IFF=14THENDRAW"BM46,118D8H2" 
112 IFF=15THENDRAW"BM192,98L8F2" 
114 IFF=16THENDRAW"BM168,94R8G2" 
116 IFF=17THENDRAW"BM122,58D8H2" 
118 IFF=18THENDRAW"BM170,198L8F2" 
129 IFF=19THENDRAW"BM124,119U8G2" 
122 IFF=29THENDRAW"BM76,76D8H2" 
125 GO TO 7990 
130 CLS:PRINT@10,"which system?" 
140 PRINT@68,"1.BIG DIPPER 11.CYGNUS" 
150 PRINT@100,"2.CEPHUS 12.L.DIPPER" 
169 PRINT@132,"3.DRACO 1 3.LEO" 
170 PRINT@164 ,"4. CANCER 14.HYDRA" 
180 PRINT@196,"5.PUPPIS 15.CANIS MA" 
190 PRINT@228,"6.COLUMBIA 16.ERIDANUS" 
200 PRINT@260,"7.LEPUS 17.CETUS 
210 PRINT@292,"8.AQUARIUS 18.PEGASUS" 
220 PRINT@324,"9.PERSEUS 19.AURIGA" 
230 PRINT@356,"10.0RION 20.PISCES" 
23 2 PRINT@) 88, " 21. TAURUS " 
235 PRINT@449,"CHOOSE (1-21) THEN PRESS enter• 
240 GO SUB 800 
250 GO TO 7000 
800 INPUT B: PCLS 
801 IF B<0 OR B>21 THEN 130 
805 CLS:SCREEN 1,0:PMODE 4,1 
896 IF B=1 THEN DRAW"BM52,20F8L2" 
810 IF B=2THENDRAW"BM180,32D8E2" 
815 IF B=3THENDRAW"BM192,12L8E2 
820 ,IF B=4THEN DRAW"BM64 , 62L8E2" 
825 IF B=5THENDRAW"BM18,156U8F2" 
830 IFB=6THENDRAW"BM76,176U8F2" 
835 IFB=7THENDRAW"BM72,108D8E2" 
840 IFB=8THENDRAW"BM224,108R8H2" 
845 IFB=9THENDRAW"BM138,70F8U2" 
850 IFB=10THENDRAW"BM84,74D8E2" 
855 IFB=11THENDRAW"BM252,20L8E2" 
860 IFB=12THENDRAW"BM126,48E8D2" 
865 IFB=13THENDRAW"BM29,30D8E2" 
870 IFB=14THENDRAW"BM16,92U8F2" 
875 IFB=15THENDRAW"BM40,168U8F2" 
880 IFB=16THENDRAW"BM144,160L8E2" 
895 IFB=17THENDRAW"BM176, 148U8F2" 
896 IFB=18THENDRAW"BM252,44G8U2" 
897 IFB=19THENDRAW"BM112,58D8E2" 
898 IFB=20THENDRAW"BM220,120H8D2" 
899 IFB=21THENDRAW"BM114,110U8F2" 
7000 CLS:SCREEN 1,0 
7091 PMODE 4,1 

7005 X=1 
701 0 FOR X=1 TO 155 
7020 READ A,B 
7030 PSET (A, B,1 ) 
7040 NEXT X:FOR R=1 T012 000 : NEXT R 
7045 RESTORE:PRINT@224,"PRESS enter TO RETURN CHART ••• PRESS ( X 
) AND enter TO RETURN TO SELECTION":INPUTW$:IF W$="X" THEN 50 
7047 GO TO 7000 
7050 DATA 4,76,12,58,12,76,14,138,20,56,20,74,22, 50,22,140 
7 052 DATA 2 4,74,24,78,26,76,28,48,30,68,32,56,32,15 0 , 34,52,38,66 
,38, 7 4,38,146,40,134,40,142,42,64,42,150,44,136,46, 58,50 , 138,54, 
78 , 58,76,60,90 
7054 DATA 66,86,68,132,70,136 , 70,160,72,128,68,28 , 74,156,70 , 36,7 
6 ,9 2,82,11,80,20,78,106, 7 8,138,78,1 58,78,26,80,98 , 84 ,16,82,98,80 
,37,84,98,88,92,90,106,90,106,96,112,100,112,102,162,104,112,106 
,166 
7056 DATA 114,74,110,80,106,92,110,116,112,170,114,88, 114 ,124,12 
0,76,118,120,118,152,120,84,120,96,120,150,122,94,122,96,122,148 
,124,94,124,96,124,174,124,176,126,34,126,150,128,22,128,30 
7058 DATA 128,172,132,120,136,14 ,1 40,28,140,32,140,136,142, 10 ,14 
4,34,146,14,146,30,146,96,146,102,148,38,148,90,148,114,1 50,42,1 
50,46,150,88,152,18,152,84,15 4,112,156,26,156,92,156,116,160,8,1 
60,12,160,74,162 , 28,164,14,164,24,164,120,166,56 
7060 DATA 166,76,168,10,168,72,172, 50,174,70,1 7 4,74,174,126,176, 
56 , 178,134,180,48,180,120,186,56,186,120,190,94,192,100,192,108, 
194,66,198,106,198,128,206,68,206,100,210,98,212,18,212,26,214,7 
0 , 218,22,220,66,226,14, 2 26,26,228,76,232, 5 4,244,64,248,96 

7062 DATA 248,100, 250,98,250,110,2 54,98, 254 ,11 8 34 100 182 94 14 
8,108,150,108 , , , , , 

Program Listing 5. Seasonal star systems-spring. 

10 PMODE 4,1 
15 PCLS 
20 SCREEN1,1 
25 CLS:PRINT@70,"seasona1 star systems• 
30 PRINT@321,"COPYRIGHT 1982 BY SAM CONVISER" 
50 PRINT@201,"spring season• 
100 PRINT@450,"PRESS enter• 
110 I NPUT A$ 
130 CLS :PCLS :PRINT@ 67,"DO YOU WI SH TO LOOK AT A ••• • 
135 PRINT@160,"1.STAR SYSTEMS 2.INDIVIDUAL STAR" 
140 PRINT@449,"CHOOSE (1-2) THEN PRESS enter• 
14 5 INPUT O:IF 0=1 THEN 300 
146 IF 0 <=0 OR 0 >2 THEN 130 
15 0 CLS:PRINT@10,"which s tar?" 
160 PRINT@68,"1.POLARIS 9 . ARCTURUS " 
170 PRINT @100,"2.ALGOL 10.MIZAR,ALCOR" 
180 PRINT@132,"3.SPICA 11.REGULUS" 
190 PRINT @1 64,"4.PROCYAN 12.ALHENA" 
200 PRINT@196,"5. CASTOR 13.POLLUX" 
210 PRINT@228 , "6.SIRIUS 14.RIGEL" 
220 PRINT@260,."7.ALDEBARAN 15.PLEIADES (CL) 
230 PRINT@ 292,"8.CAPELLA 16.HYADES" 
235 PRINT@ 449,"CHOOSE ( 1 - 1 6) THEN PRESS enter• 
240 INPUT P 
242 IFP=<0 OR P>16THEN150 
245 IFP=1THENDRAW"BM112, 7 0U8G2" 
246 I FP=2THENDRAW"BM216,48L8F2" 
247 I FP=3THENDRAW"BM48,150U8G2" 

Listing 5 continued 



FREE 5 MEG HARD DRIVE 

from 

Just purchase one of our integrated software pack· 

ages at our low price of $2495. and we will install it on 

a 5 Meg hard drive ready to plug in and go. Now avail· 

able for the TRS·SO Mod 111/4 and soon IBM·PC. Over 

30 types of businesses and professions supported. We 

also carry Local area and multiplexed networks. Call 

or write for our current list of applications. 

CALL 203-828-0359 

869 Mill Street 
E. Berlin, CT 06023 

MODEL Ill 

TRS·80 UOOEL Ill 

TRS-80 Model• 

ltS-JU IOUAL lfrfTE,_fAC[ 

MODIFICATION KIT 

..-23 

Dealer inquiries invited 

MODEL4 

State of the art tec:hno'ogy 1n board deSign. our direct replacement of Radk) Shack' .. 
1ntemaJ R5-232 bcerd. mounts N\8lde the Modell II or ~ on the tJnshng ~a. AI 
cablea. tcreY~t~ and comptete mounhng .natrvct•ons are •ncluded Non-techntC81 
people w•" hnd that 11\Sialtahon ts qute.._ s tra.ght forward and unpte recru•nno .._ 
than 15 monures 10 complete 

Total compatabiiJty with Racho Shee~ and all t 1uahng sottwure • me•nta•ned. 
Software ptogrammabfe be\Jd ratn from 50 to 19.200 ~ud are141pported aaong w•th 
PfOijf&ll)tMtMe WO<d t.ngll\ OIOP bolO. and par ly May be ulllaed on •!her haH olluft 
d upje..: OC>&fiiO\ 

.t831 SntJl"i HAVP'fO~ r f\.4 
"' ;.s ""£ XAS 

2141110.1 »2 

..-See L1st of Advertisers on Page 323 

Outstanding Value 

~~ly •69.95 
Guaranteed One Fu Year 
~., lr;qumes mwted 

..- 86 

Compiler for TRS-80 
Basic, Model 1/111 

Extra· 
Compatible 

ACCEL3/4 will 
handle the whole 
Basic language, 
and more. 

Even non·standard 
Basic extensions 
don't debar 
compilat ion. 
E.g., the 20 new 
Basic keywords 
established by 
ENB (Southern 
Software 's 
new relational 
dbms) . 

sgg.9s 

DOSPLUS 1m Mocro Systems Sollware. LDOS 1m Logocal Systems. 
NEWDOS80 tm Apparat, TRSDOS tm Tandy 
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248 IfPa 4THENDRAW"BM180,10808E2 " 
249 IfP=5THENDRAW"BM174,102R8G2" 
2S0 IfP=6THENDRAW"BM234,140G8U2" 
2S1 IfP=7THENDRAW"BM220,194U8G2" 
2S2 IfP=8THENDRAW"BM172 ,69 f8U2 " 
2S3 IfP=9THENDRAW"BM36,112U8G2" 
2S 4 IfP=10THENDRAW"BM74,64D8H2" 
255 IfP=11THENDRAW"BM13 4,14 2U8G2" 
256 IfP• 12THENDRAW"BM208 ,1 24U8G2 " 
257 IfP=13THENDRAW"BM194,126U8G2" 
2S8 IfP=14THENDRAW"BM252,128U8G2" 
259 IfP=1STHENDRAW"BM228,44D8H2" 
260 IFP=l 6THENDRAW"BM244, 78L8f2 " 
26S GOT08 00 
300 CLS:PCLS:PRINT@10,"which system? " 
319 PRINT@68 ,"l.BIG DIPPER ll.AURIGA" 
320 PRINT@l09,"2.CEPHEUS 12.CANCER 
339 PRINT@132,"3 . DRACo · 13.TAURUS" 
340 PRINT@164,"4.HERCULES 14 . 0RION" 
3S9 PRINT@196," S . LIBRA 1S.CANIS MAJ" 
360 PRINT@228,"6.VIRGO 16.PUPPIS" 
370 PRINT@260,"7.CASSIOPEIA 17.HYDRA" 
380 PRINT@292,"8.PERSEUS 18. CORVUS" 
390 PRINT@324,"9.ANDROMEDA 19.LEO 
400 PRINT@356,"10 .L. DIPPER 20. LEPUS " 
405 PRINT@388," 21.BOOTES " 
410 PRINT@448,"CHOOSE (1-21) THEN PRESS enter • 
420 INPUT T: IfT<l ORT>21 THEN300:CLS : SCREEN0 ,0 
430 IFT=1THENDRAW " BM114, 82L8f2" 
440 IfT=2THENDRAW "BM90,18R8H2 " 
450 IFT=3THENDRAW"BM76 , 20D8E2 " 
460 IFT•4THENDRAW" BM48,16G8 U2 " 
4·7 0 IfT=5THENDRAW"BM28, ll0G8U2 " 
480 IfT=6THENDRAW"BM36 , 104F8U2" 
490 IfT=7THENDRAW"BM184,24L8E2" 
S00 IFT=8THENDRAW "BM224, S2L8E2" 
510 IfT=9TH ENDRAW" BM236,16L8 E2 " 
520 IfT=10THENDRAW"BM104,66 U8G2" 
530 IfT=11THENDRAW"BM164,80R8G2" 
540 IfT=12THENDRAW"BM170,106G8R2" 
SS0 IfT=13THENDRAW"BM244,80L8E2" 
560 IfT=14THENDRAW"BM220,120E8D2 " 
57 0 IfT=15THENDRAW"BM240,176H8D2" 
580 I fT=16THENDRAW"BM160,176R8G2 " 
590 IfT=17THENDRAW"BM160 ,1 80H8D2 " :DRAW"BM104,1 8 4L8E2": DRAW " BM18 
8,148L8f2":DRAW"BM28,184E8D2" 
600 IfT=18THENDRAW"BM40,148R8G2" 
610 IfT• 19THENDRAW"BM128,100D8E2 " 
620 IfT=20THENDRAW"BM228,136f8L2 " 
630 IfT=21THENDRAW"BM10,82R8G2 " 
800 CLS:SCREEN1,0 
810 FORX=1T0137 
820 READ A,B 
830 PSET ( A,B,1 ) 
840 NEXTX:f0RR=1T012000:NEXTR 
845 RESTORE:PRINT@231,"PRESS enter TO RETURN CHART ••. PRESS (X) A 
NO enter TO RETURN TO SELECTION PAGE ":INPUTW $ :IfW$ ="X"TH EN13 0 
846 GOT0800 
850 DATA 8,120,8, 32 ,14,140, 2 0, 52 ,2 2 , 34,26,26 , 28 ,40,3 8 , 38 ,44,120, 
48, 132, 32 ,76, 5 4,114, 32 ,84, 56,1 20, 56 ,144,60,36,60,42,36,94 ,40,72, 
40,84,60,124, 5 4,150,62,146,64,42 
860 DATA 46,78,66,38,64,1 5 0, 68 , 78,68 , 94,74,54,74,76,76,92,78,50 , 

78 , 58 , 78 , 78 , 80 ,44, 82 , 34, 82 , 80 , 8 4, 84, 86 ,40, 86 , 62 , 88 , 32,88 , 68 ,90,5 
0,94,46 ,98,7 8 ,96 , 84,94, 52,98,4 8 ,102,46,106 
87 0 DATA 46,110,1 8 ,110, 50,118,28,112,124,118 , 14,120,120,120,124, 
126 , 22, 1 26,34 ,130,1 22 , 132 , 118,13 4,124,134,1 28 , 136,116, 138,118 ,14 
8 , 112 ,148 ,132,152,120, 1S2,124, 154,22 ,1 60, 28,162 ,20,162 , 38,166 , 3 2 
,16 4,1 28 ,1 80,80, 180 ,166,182, 46 , 192 , 182,184,72,186,50 
880 DATA 186,166,188 , 56 , 188 ,8 8 , 194,10 2 ,194,108,202 , 190,196 ,4 8 ,19 
8,62 , 200 , 76,200 ,88 , 212,18 4, 208,62 , 208 ,100, 208 , 108 ,21 2 , 16 , 212 ,92, 
212, 1 56 ,204,170 ,212 , 164 ,219,168 ,218 ,82,218,158 , 220, 80, 220,8 4, 21 4 
,170 , 222 ,82,224, 78 , 226 ,160, 228,104, 23 8,9 8 , 238 , 110,23 8 , 120 
890 DATA 28,164,48,160,78,186,108,170,118,172,124,164,134,174,14 
4,1 5 4,146,166 , 152 , 152 , 158 , 1 44, 160, 1 42 ,1 62 , 1 42 , 162,146, 70, 188 
895 DATA 240,10 8 , 242, 106 , 244,14 8,24 8, 152,252 ,110, 252,1 40 
896 DATA 180,128,228, 54 

10 CLS : PMODE4, 1 
15 SCREEN1,1 
19 PRINT@34,"p1anetary weight prog r am• 
20 PRINT@97 ," THIS PROGRAM COMPUTES YOUR WEIGHT ON THE OTHER 

PLANETS IN OUR SOLAR SYST EM" 
22 PRINT@321,"COPYRIGHT 1982 BY SAM CONVI SER" 
25 PRINT@ 44 9 ," PRESS enter " 
30 INPUT A$ 
35 CLS:PRI NT@72 ,"WHICH PLAN ET? " 
40 PRINT@132,"1 . THE SUN 6 . SATURN " 
45 PRINT@16 4, "2 . MERCURY ? . URANUS " 
50 PRINT@196 ," 3 . VENUS 8.NEPTUNE" 
55 PRINT@228, "4. HARS 9 . PLUTO" 
57 PRINT@260 ," 5 . JUPITER 
59 PRINT @449," CHOOSE (1 - 9) THEN PRESS enter " 
60 INPUTB : IfB >90RB <=0THEN35 
100 CLS :PRINT@199 , "input your weight" 
110 PRINT@ 44 9 , "PRESS enter " 
120 INPUTA:IfA<0THEN 100 
130 IfB=1THENX=A* 28 
140 IfB=2THENX=A*. 38 
150 IfB=3THENX=A*. 88 
160 IfB=4THENX=A*. 39 
170 IfB=5THENX=A*2 . 65 
180 IfB=6THENX=A*1.17 
190 IfB=7THENX=A*1.05 
20 0 IfB=8THENX=A*1.23 
210 IFB=9THENX=A* . 19 
220 ON B GOTO 250 , 260 , 270,280,290 , 30 0,310, 32 0, 330 , 340 
250 M$= " THE SUN": GO TO 370 
26 0 M$= " MERCURY ": GOT0370 
270 M$="VENUS " :GOT0370 
280 M$= "MARS ": GOT0370 
290 M$="JUPITER ": GOT03 70 
300 M$="SATURN " :GOT0370 
310 M$=" URANUS ": GOT0370 
320 M$= " NEPTUNE":GOT0370 
33 0 !~$="PLUTO " : GOT0370 
37 0.CLS:PRINT@138 ,"YOUR WEIGHT ON" 
380 PRINT@205,M$ 
3 90 PR INT@266 ," IS " X"POUNDS " 
40 0 PRINT@44 9 ,"PRESS enter• 
410 INPUT B$ 
420 GOT035 

Program Listing 6. Personal planetary weights. 



TCS Model IV, 64K, 2 Disks 
Systems come w1th 180 Day TCS Warranty 

$1499 E.E.\ $1699 
W1lh standard ~ track 
double denllty dn ... 

7.3'2. f~ W1lh 2 d""l h .. ded •o 
~S· track double der1$IIY droves 

Over 340 000 bytes 
Enhanced MOdel IV Oper111ng System 

OYer 730.000 bytes 
Enhanced Model IV Oper111ng System 

Fully assembled and tested systems thai are soNware compat1ble and funct ionally 
1dentoca1 to RadiO Shack unus sold 11 computer stores lor $hundreds more 

• CONTROLLER BOARDS are h1gh q""loty double Sided epoxy boards w11h gold 
plated contacts 
POWER SUPPLY II lhe hnest 1W1ICh1ng type ava1l1blo 
MOUNTING HARDWARE Includes power and data cables 

• DISK DRIVES ere Tandon. the ume ones used by Rad10 Shack 
•o track double dens11y. w11h 1 5 millisecond stepping 1111 

TCS MODEL Ill DISK EXPANSION KITS 
1 Controller, Power Supply Mounhng Hardware & lnslrucuons S2•9 
2 Controller, Power Supply Hardware & one •o track Tandon Onve $429 
3 Controller. Power Supply Hardware. two ~ track Tandon Droves $598 
3a Kll 3 bul w1lh two 80 track droves (dual soded •Osl $791 
3b K111hr" bul w11h two 180 track droves (dual 11ded 80s) SMt 

TCS MODEL IV DISK EXPANSION KITS 
II Controller Power Supply. Mounhng HardWare. one~ Track Tendon Drove $479 
12 Controller Power Supply Moun11ng Hardware. two~ Track Tandon Orovea S&C9 
12A K11 12 bUt .,.1th 1.,.0 110 Track Tandon Droves $629 
128 K1l 12 bUI .,.1lh lwo 1110 Track Tendon OnYeS S&CII 

MODEL 12 and MODEL 16 
MODEL 12. I drove SCALL 
MODEL 12 2 drovea SCALL 
TCS MODEL 12 Versoon. 2 Tendon droves (l•ke the orog1nal) TCS warranty $2995 

MODEL 168 ... Support up to 6 users. Run your whole office with 
hard diak capabilities for about $1000 per uaer1 
MODEL 168 I drove 
MODEL 168 2 droves 

Model 12 and Model 16 Accessories 
128K memory board (256K Max) 
128K Ulrl memory Ch•PS (RS) 
128K extra memory Ch•PS (TCS) 
Xenex M tcrosort Mutlt· uMt Baste 

~=~: ~~~~~~,~~w$;::.., Soflware 
Mlli12 to M IS mu111~user upgrade k1l 
OT I V1deo Term1nal 

MODEL IV 

$CALL 
$CALL 

$629 
$269 
$189 
$269 

$CALL 
$263 

$1339 
$629 

MODEL IV 18K C.uelle $825 
MODEL IV ~K 2 droves RS ·232 $CALL 

Color Computer 
All Radio Shack equipmen t Is shipped from our store 

In Brady, Texas 

1 DRIVE In Cabinet 
•o track l•ngle Sided s 199 
110 track (dual atded ~ track) $299 
160 track (dual Sided 110 track $399 

1 DRIVE Double Cabinet 
•o track 11ngle 11dod $269 
110 track (d""l s1dod •o track) S369 
1110 track (dual Sided 110 track) S•49 

BARE DRIVES ONLY 
•o track s1ng1e 11dod $185 
110 track (dual soded •o track) SCALL 

~ IriCk Single Sided $399 
80 track (d""l sided ~ l racka) $599 
1110 track (dUIIIIded eo tracks) $799 

Onves '" cablnet.s come assembled 
and lesl od with power aupply Order 
cable separately 

160 track (dual Sided 60 track) SCALL 
8 1nch Slomlrne agl dbl 11ded SCALL 
W1nche11er Hard Orovea 5 Meg $399 

Single and multiuser HARD DRIVES for all b randt of computers 
One or several computers can share A HARD DISK. 

Hard Dnves supporting both DOSPLUS and LDOS 
MOd III-IV HARD DRIVES ATARI DISK DRIVES 
5 Megabytes $1390 S1ngle Oenaily S395 
10 Megabytes $1690 Double Oen111Y $549 
15 Megabytes $1990 Tl 99/4 DISK DRIVES 
20 Megabytes S2•90 Songle Density $379 

TRS-80 DMP PRINTERS 
DMP 100 
DMP 120 
DMP 200 
DMP 400 
DMP 500 

MODEMS - RS - I $122 II $199 
HAYES Smart Modem -
US ROBOTICS 300/ 1200 baud 

DMP 2100 
DAISY WHEEL II 
DAISY WHEEL 210 
DAISY WHEEL 410 

TGS Heart of TEXAS ... 59 

COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004-1327 

Toll Free 1-800-433-5184 Texas 1-817-274-5625 
Payment by caShier'S cheek money order or cortllied check Call lor cred11 card $ 
No tax out o f state Texans add 5'11. Prices sub1ee1 to change 11 any lime 



REVIEW 

DOSPLUS 3.5 
by John B. Harrell m 

I f you're ready for an operating system with 
capabilities far beyond TRSDOS, you should . 
consider DOSPLUS 3.5 for the Models I and m. . 

full system on it. This addendum also 
provides some information omitted 
from the reference manual. 

The remainder of this section is a 
detailed discussion of file, drive, and 
device specifications (called filespec, 
drivespec, and devicespec in subsequent 
references). Filespecs are basically iden
tical to those used with TRSDOS. DOS
PLUS 3.5 allows eight special charac
ters in a ftlespec in addition to normal 
characters. 

**** 
DOSPLUS 3.5 
Micro Systems Software Inc. 
4301-18 Oak Orcle 
Boca Raton, FL 33431 
Models I and m 
$149.95 

DOSPLUS 3.5 is the newest-and 
one of the best-disk operating systems 
for the Models I and III. I'm impressed 
with it. 

DOSPLUS 3.5 isn't just an extension 
of the TRSDOS operating system; it's a 
totally different concept. It offers 
device independence, letting you switch, 
kill, reassign, and reconfigure in
put/ output devices at will. You can also 
install filters on any device, letting you 
alter data as it moves between the device 
and the computer. 

DOSPLUS 3.5 suffers no reduction 
in operating speed over TRSDOS 1.3. 
In fact, the difference in speed between 
this system and TRSDOS is enough to 
make you want to buy it. Where TRS
DOS 1.3 takes exceedingly long to per
form even simple back-up operations, 
DOSPLUS performs the task in much 
less time. 

I won't attempt to explain the fea
tures of DOSPLUS that also exist in 
TRSOOS. Where similar functions 
exist, I'll explain those features of DOS
PLUS that extend the basic functions of 
the commands. 

DOSPLUS comes in a binder designed 
to lie flat on your work area. The binder 
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has seven sections that provide a com
prehensive discussion of the operating 
system. 

The introduction to the system con
tains a brief description of the manual 
and leads into a subdivision that de
scribes the sequence of booting the 
master disks and creating a back-up. 

The reference manual comes with 
either one double-density disk contain
ing the Model III operating system or 
two single-density disks with the Model 
I operating system. A user addendum 
helps the Model I user with double
density drives construct a disk with the 

Character-Oriented Devices: 

OOSPLUS defmes its communica
tions resources as character devices or 
drive devices. The system has six char
acter devices and eight drive devices 
available (see Table 1). These· devices 
don't all have driver routines, so they 
aren't directly available for use as in
put/ output devices. 

The first group is character ori
ented-DOSPLUS performs input/ 
output one byte at a time. The second 

$00 KI <- Input from the keyboard device 
$01 DO - > Output to the video device 
$02 PR - > Output to the printer 
$03 RS < - > Input/ Output from the serial interface 
$04 U 1 - User assigned device number I (unassigned) 
$05 U2 - User assigned device number 2 (unassigned) 

Drive Devices: 

$00 

$01 
$02 

$03 
$04 
$05 
$06 

$07 

:0 Floppy,Dden,Size = 5,Sides = t,Step = O,PD = O,MD 
: I Floppy,Dden,Size = 5,Sides = 1,Step = 2,PD = !,MD 
:2 Floppy,Dden,Size = 5,Sides = 1,Step = 2,PD = 2,MD 
:3 Floppy,Dden,Size = 5,Sides = 1,Step = 2,PD = 3,MD 
:4 NIL (typically unassigned or NIL) 
:5 NIL (for devices four through seven) 
:6 NIL (unless a hard disk is) 
:7 NIL (installed) 

Table I. DOSPLUS devices. 



STAR's goal Is to be the LARGEST Printer Manufacturer In the 
world, and we are getting there fast! 
100- 120 - 160 CPS Btdirecttonal Logic Seeking 
Friction and Tractor Standard Roll and Fanfold Paper 
9X9 Dot Matrtx True Decenders 
HI-Res Bit Image Block Graphics Super Scrtpt-Subscnpt 
Underhntng Backspactng Doublestnke 
5. 6. 8 1/2. 10, 12 and 17 Pttch Programmable Line Spacing 

' SIX MONTH WARRANTY 
STX 10 ~Column, 60 cps.), 'T'het!NI .. .. . .. .. . . . . . . .. .. . . . .. Us I S 1119-CALL 

GEMINI 10X (9 Inch Carriage, 120cps) Friction and Tractor . . $CALL 
GEMINI 15 (15 Inch Carriage, 100cps) Friction and Trac tor .... . $CALL 
GEMINI 15X (15 Inch Carriage. 120cps) Friction and Tractor ... $CALL 
DELTA 10 (10 Inch Carriage. 160cps) Frictton and Tractor ...... $CALL 

CABLES/ INTERFACES 
STAR Pnnters can be Interlaced woth most computers on the mart< at today such as 
Apple llllelll f IBM PC f Osborne f Heatn Kit H89 f TRS~ Model l 111114 12 16 100 
fZenoth Z89/l101100 TI$8'4A f Kaypro f Atari 400 800 f Commodore 64 VIC 20 

CALL FOR OUR LOW PRICES 

GENERIC DISKETTES 
What's in a name? 
Buy GENERIC and save! 

• SSSD - SINGLE SIDED SINGLE DENSITY 
• SSDD -SINGLE SIDED DOUBLE DENSITY 
• DSDD - DOUBLE SIDED DOUBLE DENSITY 

BOXED: 10 Diskettes In attractive sleeved box 
TYPE 1-3 BOXES 4-9 BOXES 10+ BOXES 
SSSD $16.99 $15.99 $14.99 
SSDD $17.99 $16.99 $15.99 
DSDD $22.99 $21 .99 $20.99 
BULK: Buy In quantities of 10 per pack 
TYPE 1-3 PACKS 4-9 PACKS 
SSSD $15.99 $14.99 
SSDD $16.99 $15.99 
DSDD $21 .99 $20.99 

10+ PACKS 
$13.99 
$14.99 
$19.99 

NOTE: MINIMUM ORDER Orders for diSk.eltesonly arehmoted toamtnlmum 
S 100 purchue Dlak.ett• may be purcnu.d In amaller quantities with other products 
order.cl at the ume ume from TCS 

Smith-Corona TP-1 
LOW COST LETTER QUALITY DAISY WHEEL PRINTER 

Your choice PARALLEL or SERIAL Interface 

List Price $895 ..... $~ ..... $CALL 

ALL DISKS INCLUDE: 
' Hub Rings · Individual Sleeves 
·certified Density ·w ri te protect tabs 
'Guaranteed 'Peel-off Labels 

For orders of 1000 diskettes or more, $CALL 

TGS coMrer~~ svsTM 
P.O. Box 1327 Arlington, Texea 76004-1327 

Texas 1-817-274-5625 



group (drive devices) are file oriented. 
They're used to move one ftle at a time. 

You can make files perform as char
acter-oriented devices allowing these 
drive devices to function as members of 
the fU"St group. This means that you can 
link character devices with or totally 
route them to/ from ftles for character 
data transmission. 

DOSPLUS allows commands in 
upper- or lowercase letters or a mixture 
of both: tbasic, TBASIC, and TbAslc 
are all equivalent. The command struc
ture can be very general. Each com
mand has a default syntax consisting of 
the command, the input/ output {110) 
field, the parameter field, and the com
ment field : 

COMMAND (FROM) source-f~eld (fO) destina
tion·fleld (USING) wildmask (parameters) 
(-<:<>rnment) 

The 110 field immediately follows 
the command and specifies the direction 
of data movement and the ftles/ de
vices affected. You can change the nor
mal syntax of the command's 110 field 
by using the optional delimiters From, 
To, and Using to override the expected 
positions. 

The Using portion of those com
mands that allow this field is the ftlespec 
wildmask-a partial filespec containing 
wildcard characters. Wildmasks limit 
global commands to a subset of the files 
contained on a single disk or all avail
able disks. 

You can specify more than one com
mand on the same command line by 
separating them with a semicolon. This 
lets you enter powerful command 
strings without using the Do command . 

Older disk operating systems like 
TRSDOS use fixed structures governing 
the devices that the system device con-

Ubrary Commands 

trol blocks (DCBs) address. It's ex
tremely difficult to route input or out
put to a device other than the naturally 
assigned device, or to build and install 
customized device drivers. 

DOSPLUS classifies all devices into a 
character-oriented category (including 
files). You can use each device in this 
category in place of another of the same 

HThe manuars 
technical information 

section provides a complete 
description of how to write 

drivers for a disk drive 
device and a character 

device.,, 

type by using a few simple commands. 
This allows the use of devicespecs or 
drivespecs in places where other oper
ating systems allow only ftlespecs. 

For example, you can use the DOS
PLUS Kill command to kill a device or 
a drive as well as a file. This effectively 
removes the device from the system's 
resources. 

Many commands in the DOSPLUS 
library use this feature and allow full in
put/ output redirection. The ability to 
assign a devicespec or a drivespec adds a 
great deal of flexibility to this system. 

Library Commands 

Many DOSPLUS commands have 
names similar to their TRSDOS coun
terparts (see Table 2). Don't Jet this 
mislead you. These commands are, in 

Append Assign ATIRJB Auto Boot 
Break Build CAT Clear Clock 
CLS CONFIG Copy Create Date 
Debug DIR Do Dump Error 
Filter Force Forms Free I 
Join Kill LIB List Load 
Pause PROT Rename Reset RS·232 
Screen System Time Verify 

DOSPLUS Utilities 

Back-up Conven Crunch DIRCHECK Disk dump 
Diskzap Format Help Label Map 
Patch Restore SYSGEN Tape Trap 

Table 2. DOSPLUS commands. 
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general, far more powerful than in 
TRSDOS. For example, the DOSPLUS 
command KILL :0 USING ! (ECHO= 
Y) performs a global kill operation of 
all visible ftles contained on drive zero, 
echoing the killed ftle names to the 
video . 

The Using part of the 110 field speci
fies the wildcard mask ! that matches 
every visible fllespec in the directory. To 
make optimal use of the flexible com
mand structure, you could shorten this 
to: KILL ! :O,E. The recognition of the 
wildmask character overrides the posi
tioning of the 110 field members and 
the comma sets off the parameter field 
from the command. 

The commands to manipulate device
specs and drives pees and assign alter
nate paths for input/output are Assign, 
Join, Force, and Reset. Join connects 
the specified devices to receive the same 
byte simultaneously or to link two input 
devices so that one unit supplies data 
for- the other. You can also use Join to 
join the device to a disk ftle (remember 
that DOSPLUS treats disk flies as char
acter-oriented devices). 

For example, you can use the com
mand: JOIN (FROM) @DO (TO) @PR 
to provide a printout of all items dis
played to the video. The command Join 
alone provides a listing of the current
status of the character-oriented devices 

.and their driver addresses (see the flrst 
part of Table I for a partial example). 

The Force command diverts output 
from the previously assigned device and 
sends it to the new device. This allows 
the redirection of input and/ or output 
paths for the system's devices. For ex
ample, the command FORCE (FROM) 
@PR (TO) filespec reroutes the output 
from the printer to the filespec disk ftle. 
Force without any 110 field provides a 
listing similar to Join. 

Reset restores a device or d isk drive to 
the previously assigned driver. This dis
solves any Joins or Forces in effect for 
the specified device and restores the 
default or initial driver to service. Reset 
without any other fields performs a 
global reset of all devices. 

Assign installs drivers for a device or 
drive. This command Jets you install a 
nonstandard driver for any device or 
drive in the system. 

The driver is a program that controls 
the input/ output from a specifl.c device 
or drive, such as hard disk drives. Once 
you install the driver program on a 
device by using the Assign command, 
you can assign the same driver to other 
devices by using the Assign command 
without allocating more memory. 

Assign requires that the driver pro-
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gram be in a loader format machine
executable file. The Assign command 
loads this driver into memory and the 
program executes the routine. 

The manual's technical information 
section provides a complete description 
of how to write drivers for a disk drive 
device and a character device. 

CONFIG controls the attributes of 
the drive devices, such as the floppy 
disks and hard disk drives. The second 
part of Table l is a listing the CONFIG 
command provides of the floppy disk 
drive configuration for my system. With 
the exception of density and drive type, 
you can alter the parameters using the 
CONFIG command (the disk driver pro
vides automatic density recognition). 

CONFIG's second major function is 
to let the system accept hard drives. 
CONFIG lets the user set up a hard disk 
drive in any configuration the hardware 
allows, including sophisticated parti
tioning of the data set on the hard disk 
drive. 

The Filter command lets you estab
lish a filter on an input or output device 
to translate data during its progress 
along the data path. Under DOSPLUS, 
ftlters are translation tables the driver 

uses for a device to convert the in
put/ output data from one form to 
another. 

Creating a filter file is easy. Use the 
Build command (or a word processor 
that writes an ASCII ftle output to the 
disk) and create the file by entering the 
translation table in the following man
ner using hexadecimal constants or 
quoted literals: 

41 = 61 
"A" ="a" 
41 ="a" 

Each line above represents the same 
code conversion. Translation codes can 
have places on the same line when sepa
rated by a semicolon. 

CAT and DIR allow full display con
trol of various directory formats . DOS
PLUS uses two of these commands to 
display either an abbreviated directory 
consisting of file names or a full direc
tory listing all pertinent attributes of the 
files. The command syntax is 

DIR (FROM) drivespec (TO) filespec / devicespec 
(USING) wildmask (parameters). 

The To portion of the command 
allows full redirection of the output, 
and the wildmask selects any subset of 
the directory for display. These are 
powerful features-the command DIR ! 
TO @PR prints the entire visible direc
tory for every disk mounted in the 
system. Also, the directory can option
ally display invisible, system, and killed 
files in sorted or unsorted order. 

T he Load command contains power
ful extensions. Load lets you load and 
execute a core-image me. A core-image 
me is distinguished from the normal 
loader file (CMD) by the lack of loader 
control codes. 

The core-image me is written to disk 
in exactly the format in which it resides 
in memory. The normal loader fLie con
tains control codes that let the system 
loader place it properly in memory. You 
can load and execute files from a disk 
without an operating system resident on 
the disk in a single-drive system. 

Customizing DOSPLUS 

The powerful System command has 
three functions: to display the values of 
certain memory parameters, to set cus
tomizing parameters, and to build a me 

MODEL4 $162900 
DISK DRIVES 

64K 2 Di sk RS232 

COMPUTERS 
PC-2 POCKET 
PC-3 POCKET 
MODEL 1008K 
MODEL 10024K 
MODEL IV 16K 
MODEL 16128K2D 
MODEL 3 to 4 UPGRADE KIT 

$169.00 
79.95 

675.00 
799.00 
845.00 

4699.00 
699.00 

MODEL 12 

2 DISKS 
$3250.00 

Prices subject to change without notice. 
Not responsible lor typographic errors. 
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COLOR DRIVE 0 $310.00 
COLOR DRIVE 1 230.00 
5 MEG HARD DISK 1725.00 
12 MEG HARD DISK 2699.00 

PRINTERS 
OKIDATA80 $ 315.00 DMP-100 $299.00 
OKIDATA82A 395.00 DMP-120 399.00 
OKIDATA83A 650.00 DMP-200 590.00 
OKIDATA84A 990.00 DMP-400 999.00 
OKIDATA92 495.00 DMP-500 1499.00 

OKIDATA93 855.00 DMP-2100 1750.00 

GEMINI 10X 290.00 CG P-115 199.00 

GEMINI15 409.00 P.C. PLOT 175.00 

DAISY WHEEL II $1700.00 
DWP-410 1050.00 
SILVER REED 659.00 

ALL SOFTWARE 15°/o OFF 

BODEXCORP. 
224 East Main St. Marlboro Mass. 

HOURS M-Fri. 10·9/Sat. 9:30-6 
UPS items shipped FREE! 

We can ship C.O.D. 

Phone 1 617 485 5115 
or 481 1027 

~381 

TRS ao IS . H adem art. ot Tandy Corpore1ton 



of the custom conftgUiation you've de
signed. This method configures your 
system for hard disks on each boot-a 
conftgUiation file would save the oper
ating system's pertinent information. 

On any system boot, DOSPLUS uses 
the system drivers provided in the read
only memory of the TRS-80. The spe
cialized drivers and functions load only 
when you ask for them. This lets Micro 
Systems Software alter the driver any 
time without making extensive modifi
cations to the operating system, and 
provides greater flexibility in their sup
port of your needs. 

To get the specialized keyboard, 
video, printer, and serial driver fea
tures, you must assign them to their ap
propriate devices. This includes any fll
tering you want to do on the input or 
output from these devices. You must 
assign the drivers for support of your 
hard disk or other specialized input 
device. 

Next, you must configUre the drive 
devices properly. Drives zero through 3 
are generally floppy disks; 4 through 7 
are reserved for hard disks. You must 
properly establish the parameters for 
each drive in the system. Then set the 

WARRANTY: 
the RADIO SHACK warranty 
accompanies all R. S. 
merchandise sold by us. 

TM: TRADE MARK OF RADIO SHACK 

parameters controlled by the Forms (for 
the line printer) and RS-232 (serial in
put/output) commands for your de
sired values. 

Before you can build the configura
tion file, you must examine the specific 
parameters changed by the System com
mand. The Date, Time, and Logo pa
rameters control the logo display and 
the date/ time prompts on any reset. 

Blink engages and disengages the cur
sor blink function. Caps sets the default 
status of the case for a system reset. 
Cursor lets you set a value to use for the 
system cursor. High establishes the top 
of available memory. Step sets the de
fault drive stepping rate-it sets all 
drives to this rate on a reset. 

Save immediately makes the status of 
Blink, Caps, and Cursor permanent. 
Port and Mode output the value of one 
8-bit byte to the specified port; auto
matic speed-up modifications love this. 

After all this tedious work, use the 
System command to write this system 
configuration to your specified disk fl.le. 
If you call your flle CONFIGR/CMD, 
System CONFIGR/CMD writes the 
status information to the disk and the 
command CONFIGR automatically 

loads all attributes and resets the system 
to this status. 

You can specify many different con
figurations on the same disk and change 
the system in seconds by specifying any 
one of them. 

Utilities 
The DOSPLUS system disk contains 

14 utilities. The utility package contains 
the back-up and formatting routines 
normally found on a disk operating 
system. 

Convert copies from alien system for
mat disks to DOSPLUS disks. This lets 
DOSPLUS copy ftles from other 
double-density systems, display the 
directory of double-density disks, and 
make a single-density Model I disk 
readable under Model III DOSPLUS. 

DIRCHECK checks the target disk's 
directory for errors and repairs some of 
them. The command format conforms 
to the normal DOSPLUS command 
structure. DIRCHECK can repair most 
errors in the flle entry table, the hash in
dex table (HIT), and the granule alloca
tion table (GAT). 

DOSPLUS contains two utilities to 
manipulate and edit disks. Diskdump 

.-214 
377 Plaza • GRANBURY • NR FORT WORTH . TEXAS 76048 

TOLL FREE NUMBER: 1- soo - 433-S-A-V-E 
IN TEXAS CALL: 817-573-41 11 
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BOO T EPPOR DC 
PLUG YOUR MOD II 

DISC EXPANSION UNIT INTO THE 
SeeBee UNIT AND FORGET ABOUT 
THE BOOT ERROR DC MESSAGE 

"In my opmion, all users of older Mode/1/'s ... 
should get a See Bee as cheap insurance agamst 
the dreaded Boo/ Error." 

R.H. Young, Editor/Publisher 
Two/Sixteen · Jan-Feb 1983 

"SeeBee performs as represented It's a better 
mousetrap ... " C.R. Perelman 

Product Review 
80 M1cro - July 1983 

- Totally software transparent 
- Run your d1sk expansion unit only when 

needed 
-Eliminate ruined system diskettes 
-Compact 2 in. x 3 in. s1ze 
-Simple plug in mstallation 
- Money back guarantee · 90 day warranty 
- $64.50 plus $3.00 shipping and handling 
- Indiana residents -add 5% sales tax 

PLEASE SPECIFY IF YOU ALSO HAVE A HARD DISK 

MICROCOMPUTER PRINTOUT BASKET 
-Use on any table 
- Sturdy steel construction 
- Beige epoxy finish 
- Special power cord & signal cable retamer 
- 12 inch $22.50 18 inch $24.50 plus 

$3.00 shipping and handling 

SYSTEMS ENHANCEMENT 
ENGINEERING, INC. 

P.O. BOX 40215 
~ INDIANAPOLIS, IN 46240 
~ 317-844-8817 

we show 
the way with 
our special 

interest 
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COMPUTERS 
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HOME IMPROVEMENTS 
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audience with a low out-of-pocket 
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Command Key Command Function 

<ENTER> Execute me-if no CMD extension is found 
then assume me is Basic-load and run the 
file under Basic. 

<SPACE> & 
<ENTER > Force CODIR to execute the me as a CMD 

file even if no CMD extension is present. 
< BREAK > or 

<CLEAR> Exit CODIR. 
<A> Get a directory of the specified drive of all 

visible and invisible fLies in sorted order. 
< c > Copy the me to the specified drive. 
< D > Get an unsorted directory from the drive 

specified- pressing shift D causes the 
display to also contain invisible ftles. 

<F> Display the Free space map for the drive 
specified. 

< H > Display a Help listing of the command 
keys on the command line. 

< J > Activate a Do file for job chaining-same 
as typing DO " filespec". 

< K > Kill the specified file. 
< L > List the me to the video screen and then 

restore to the directory display. 
< M > Modify the specified me by running 

Disk dump. 
< 0 > Load the CMD or CIM me to memory. 
< P > Print the fLle to the printer. 
< R > Rename the specified file. 
< S > Search the directory for the partial fLlespec 

or extension entered . 
<V> View (display) the copyright and license 

notice then restore the screen. 
<Z> Zero the fLle. 

Table 3. Cursor-oriented directory version 2. I. 

lets you display or mod.ify the contents 
of any disk file by sectors. You don't 
need to know the file' s location on the 
disk- the system fmds it for you. If 
you're familiar with NEWDOS80, this 
is similar to the "display ftle sectors" 
mode of Superzap. 

Diskzap provides access to the disk 
structure on a cylinder/ sector basis. 
Diskmap provides functions to fill sec
tors with a specified byte, copy sectors 
from one part of the disk to another, 
print selected sectors, verify read and 
check sectors, format a selected track, 
and display or mod.ify disk sectors. 

DOSPLUS has a very powerful Help 
command that displays the command 
syntax then lists each allowable parame
ter with a brief description of its func
tion. If you enter only the command 
Help, the routine displays a menu de
scribing those system commands for 
which help is available. 

The Map utility provides a list of the 
disk spaces allocated to files by cylin
der/ sector. The format is: 

MAP (FROM) drivespec (TO) fLlespec/ device
spec (USING) wildmask (parameters). 

This is similar to the format of the direc
tory commands and Map performs es
sentially the same functions. 

It displays each directory me entry, 
showing the cylinder/ sector informa
tion for each extent present. You can 
display the cylinder/ sector information 
in octal or hexadecimal. 

DOSPLUS provides a versatile Patch 
utility capable of applying modifica
tions to any load module (typiCally a me 
with the /CMD extension) . You can 
direct Patch to read the changes from a 
disk me or use it in the interactive mode 
by typing the changes in from the key
board. 

The Restore utility reclaims ftles that 
you've killed. This works in most cases, 
because DOSPLUS only zeros the ftrst 
byte of the ftle primary directory entry 
(FPDE) when performing a kill opera
tion. The entry is otherwise intact and 
available (hence, CAT and DIR com
mands display killed files) . 

Restore has some limitations. The file 
will be intact only if you haven' t written 
to the disk in the interim. Restore re
claims only the fl.rst occurrence of the 
me in the directory. If you've created 



and killed the file several times, the 
reclaimed infonnation might not be 
correct. 

The SYSGEN command places the 
DOSPLUS system in the proper format 
on any DOSPLUS-compatible media. 
You must ftrSt properly configure and 
format the drive. SYSGEN copies sys
tem files to the destination media to 
create a system disk . SYSGEN lets you 
include an optional ftlespec contain
ing a bootstrap program on the new 
system disk. 

Tape, a general tape/ disk utility, 
reads or writes a cassette tape, reads or 
writes a disk ftle, displays the load map 
for the ftle, or relocates the load ad
dresses and adds an appendage to move 
the file to the correct area. This is much 
the same function as LMOFFSET 
(NEWDOS80) or CMDFfLE (LDOS). 

The powerful utility CODIR (Cursor 
Oriented Directory) allows a full direc
tory display and many single-key com
mands to manipulate these files (see 
Table 3). 

Languages 

DOSPLUS contains a powerful fea
ture called JCL Gob control language). 

COLUMBIA DATA MPC 

COLUMBI~ System Includes IBM COMP~ IIBL£ Duol 3lOK 
floWes 128K RAM l~o RS 232 Seroal ports Cenllonoe Pron1e~ 
por1 IBM Compatible Ke,t>o¥d H· Res Color Cr~ Card 
Greeo 0< Amber MonotO< Jnd more 

S3 000 IBM Soltw.,e bund~ tnctucllng Pe~lect Wrrte< Speller 
Calc. role! Cr aplos CO<nmunoeahons Support Space CO<nmondef s 
Col TutO< O.~nostocs B ASICA M~CRO Assembltr & MS OOS 

COLUMBIA LOW 101 Al PRICE C~ll 

OTHER COMPUTERS 

• COMMOOOR 64 C~ll 
• EAGLE It Busooess CO<npu1er S 199~ 
• EAGLE Ill Busoness CO<nputer S2695 
• EAGLE IV Busoness CO<npute~ SJ495 
• EAGLE 1630 Compute< S5995 

All [ AGU CPUs Includes Sottw•e Bundles 
• NEC PC 80()1~ PC 8012A. PC 8031 ~ JB 1201 PC 8023 

~ 1Soltw•e Sl995 
• NEC PC 8800 8 Bll 0< 16 811 w/ SoltwtMe CAll 
• NEC APC SYST(M 16 bit C~ll 
• SAN YO MBC I 000 woth Bundled Sottw•e Sl595 
• SANYO MPC 3000 With Bundled Sottwillt CAll 
• XE ROX 820 CAll 

This is another computer language for 
control of the computer's functions, 
either the disk operating system or any 
applications programs. 

JCL performs a wide variety of func
tions, though they aren't an integral 
part of the disk operating system. 

You must load JCL into high memo
ry prior to executing any of these proce-

u ••• CODIR allows a f ull 
directory display and many 
single-key commands .. . ,, 

dures. You can do this by loading the 
JCL program into high memory and 
using the System command to save this 
as a configuration file. Once you install 
JCL, you can execute any JCL proce
dure by using the DOS command: EX 
JCL-Proc-Name (expressions). 

JCL isn't another form of chaining 
commands, such as the Do command. 
JCL lets the user write complex proce
dures including the use of substitutional 
parameters and conditional execution. 

EPSON PRINTERS 

MODEMS 

• HAYES SMARlMOOE M UOO B~UDl 
• H~Y£S SMARl MOOEM 1300 & 12001 
• H~YES CHRONOCR~PH 

• NOVATION J CAl 
• NOVA TION 21HU10 CA I 
• SIGNALMAN MARK land otloers 
• U D S Stroes Modems 

APPLE SOFTWARE 

• ~STON T~lE 0 BASE It 
• CONliN[Nl~l ACCOUNliNG 
• D~lAMOSl 

• HOWARD REAL [SIAl£ ANALYZ ER 
• IUS EASY WRIT(R 
• LOTUS 
• MICROPROWOROSl ~R 

• MICR01£X 
• SOU1HWEST£RN 0~1~ SYSTEMS 
• SlON( WARE 
• SUB LOGIC r liGHl SIMULATOR 
• VISI CORP VISICALC 

s 211 
CAll 
s 199 
SilO 
CALL 
CALL 
CAll 

s 465 
C~ll 

CAll 
s 167 
s B9 
CAll 
S372 
CAll 
CAll 
CAll 
s 33 
s 239 

CALL 7 DAYS 18001 854-8498 Calif. 17141 545-ZZ 16 
COOSOL, INC. P.O. 2642 COSTA MESA, CA 92626-2642 ... 1os 

COMPUTER BARON 3013 HARBOR BLVD. COSTA MESA, CA 92626 714 979-2488 

JCL commands place character ~ 
into the keyboard queue from the JCL 
procedure itself or by reading them 
from a disk file. This lets JCL execute a 
DOS utility or conunand and maintain 
complete control over the input phase 
of the program. 

The Disk Basic supplied with the 
DOSPLUS system is an extension of 
TRSDOS Disk Basic. DOSPLUS in
cludes all the features in the TRSDOS 
Disk Basic system and many other 
enhancements to the interpreter (see 
Table 4). 

The two Basic interpreters on the 
DOSPLUS system disk are TBASIC 
and Basic. TBASIC is a subset of the 
Basic interpreter and provides all the 
functions normally found in TRSDOS 
Disk Basic. Basic is the full extended 
Disk Basic interpreter implemented 
under DOSPLUS. 

Basic uses overlays to give you the 
widest range of features available. 
TBASIC is totally memory resident and 
about 3K smaller in size. 

The remaining features I' ll discuss 
are those in Table 4, which are available 
only from Extended Basic. 

The CMD string feature executes the 

• [PSOH rx Se<oes NEW C~ll 

• EPSON RX 80 • / GRAfl R~X • C~ll 

• EPSON MX 100 80 & r ll ~ IGR~fl RAX • CAll 

OTHER PRINTERS 

• NEC 3550 C~ll 

• N[C 3510 251 ~ 35l0 352~ & 3530 C~ll 

• NEC 1110 1115 11l0 1125 & 1130 C~ll 

• NEC PC8023A C s 449 
• GEMINI 10 S 355 GEMINI 15 s 499 
• C llOH 8510 PMilllel 0< Se<lal C~ll 

• C llOH 1550 Pillilllel 0< Se<oal C~ll 

• C ITOH r 10 40 and riO 55 Pill oo Ser C~ll 
• T~llY M1160 S199 
• T~ll Y M11602 M1 1605 M11802 & MT 1805 C~ll 
• DIABlO 630 CAll • DIABLO 620 S989 
• lOS 80 and 132 PRISM Pronteu CAll 
• QUM( SPRtN111140andothefs CAll 
• AN~D£X AOX 9500 AND OlH[RS CAll 
• BROl HERS HR I Ser!M 0< P¥Jllel S799 
• COM REX CR I Seroal 0< Parallel CAll 
• DAISYWRilER 2000 • / 48K Butter CAll 
• 10SHIB~ P1350~P 0< P1350 S Sl649 
• SILVER R££0 EX~SO P 0< EXP550 S C~ll 

• SMITH CORON~ lP I and others C~ll 

• TR~NSl~R 315 C~ll 

• lRANS l ~R 130 C~ll 

• OKI0~1A82A s 420 
• OKlO~ 1 ~ B3A 84A C~ll 

• OKIDAl~ 92 93 2350 & 2410 CAll 

APPLIE CARDS 

• ~MD£K RGBCOLOR IIINlERF~CE s 169 
• M&R ENT ERPRISES RGB IN1£Rr~C£ s 69 
• PR~Cl iCAl PERIPHER~LS MICROBUFHR II C~ll 

• VIDWX VI0£01ERM CARD S285 
• WESPER MICRO SYSTEMS CAll 
• B PO 16K EPSON OKID~l~ NEC s 159 
• Wll~ROIPL s 85 
• OlHER APPLE C~ROS C~ll 
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string as a OOS command. When ex
ecution of the command is complete, 
control returns to your Basic program. 
All program statements and variables 
remain intact unless the executed com
mand conllicts in the memory areas 
where Basic is resident. Most OOS
PLUS commands won't interfere. 

mands anywhere in the command line 
and Basic correctly interprets them. 

The TRON command is a greatly en
hanced tracing function. Executing it 
engages the Basic single-step trace func
tion . Unlike some other single steppers, 
TRON displays the part of the program 
line it will execute next and waits for 
you to press any key. You single-step 
through each individual statement, not 
each program line. 

The Dl and DU commands let you 
move or duplicate full Basic statements 
in the program store. Dl is the delete 
and insert command that moves the 
program line from the specified line 
number to the target line number. DU is 
the duplicate command that simply 
duplicates the specified line at the target 
line location. 

A disadvantage to this method is 
failure to preserve the screen contents 
prior to break-pointing the execution. 
The screen format becomes a jumble of 
program statements, trace output, and 
program output. This small annoyance 
doesn't detract from the absolute power 
of this function. 

You enter the shorthand commands 
from the BASIC READY prompt. 
They allow easier editing and manipula
tion of the program text. A nonalpha
betic command must be the first char
acter typed on the current command 
line. You can place the alphabetic com-

The RENUM, REF, M, and SR com
mands allow easy manipulation of all or 
part of the Basic programs. CMD"RE
NUM" quickly renumbers all or part of 
the program. CMD"REF" provides a 

Command 

CMD"string" 
Dl 

DU 
Shonhand 

RENUM 
Tab 

TRON 
REF 

CMD"M" 
SR 

CMD"O" 
Input@ 

Labels 
Error Messages 

Command 

; (semicolon) 
Shift-up arrow 

I (slash) 
down arrow 

up arrow 
L 
D 
E 
G 
A 
N 

R orR" 
L" 
S" 
K" 

. (period) 
, (comma) 

Extended Disk Basic features 

Function 

Execute a DOS command from Basic. 
Delete and insen a Basic program line. 
DupUcate a Basic program line. 
See the shonhand commands below. 
Renumber Basic program text. 
Expanded Tab function . 
Expanded Trace function. 
Cross-reference variables, Une numbers, or 
keywords. 
Dynamic variable display. 
G lobal editing of Basic program text. 
Basic son verb. 
ControUed screen input (string) . 
Indirect label addressing. 
Detailed error message display. 

Basic Shorthand Commands 

Function 

List the first line of the program. 
List the first line of the program . 
List the last line of the program. 
List the next line of the program. 
List the preceding line of the program. 
Abbreviation for List (LI0-100). 
Abbreviation for Delete (DI0-100). 
Abbreviation for Edit (E IO}. 
Abbreviation for Go (GI<XX>}. 
Abbreviation for Auto (AIOO) . 
Abbreviation for Next (N Test). 
Abbreviation for Run (R"Games"). 
Abbreviation for Load (L"Games") . 
Abbreviation for Save (S"Games"). 
Abbreviation for KiU (K"Games"). 
List the current program line (List.) . 
Edit the current program line (Edit.). 

Table 4. Extended Disk Basic fea/ures and commands. 
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cross-reference listing of a single vari
able, line, or keyword; all variables; all 
line numbers; and all keywords. 

The CMD"M" function provides a 
dynamic variable dump of all currently 
allocated simple variables (not arrays). 
The CMD"SR" function performs 
global editing of the program text or 
quickly locates and lists all references to 
a particular string. 

The CMD" O" function provides a 
powerful sort verb that sorts any type of 
data into ascending or descending 
order. The sort command uses key and 
tag arrays in the sort. 

The key arrays determine the fmal 
outcome of the sort. For example, if 
you specify three keys for ascending 
order, all entries sort by order on the 
first key. If you obtain equal matches 
on the fiiSt key, the second key specifies 
sorting order, and so on. 

The tag arrays tag along with the key 
arrays. When the order of the key ar
rays changes, the order of the tag arrays 
changes accordingly. 

An extremely powerful feature of 
OOSPLUS Basic is the controlled 
screen input using the Input@ state
ment. The format is: 

INPUT@< position > , "prompt" ,field-length, 
item-type;var$. 

The position, prompt, and field
length entries are self-explanatory. The 
item-type specifies whether the input 
field is numeric or alphanumeric. 

In this part of the command, you can 
also specify a "return on field full" 
mode. The input variable must be a 
string variable for either input type. 
This statement creates a visible field of 
underline characters of the specified 
field length. The item-type flag restricts 
input characters. This allows the 
replacement of many worn out IN
KEY$ routines. 

Last, Extended Basic allows the use 
of named statements as the target of 
GOTO and GOSUB statements. This is 
extremely valuable in developing well
written code. The programmer can con
centrate on the program's content and 
doesn't have to worry about main
taining the references (line numbers) of 
subroutines. 

Drivers and Filters 

The external drivers are the heart of 
sophisticated device control. These 
drivers provide many features unavail
able in the ROM drivers. This is particu
larly important on the Model I where 
ROM drivers are most restrictive. 

The keyboard driver (Kl/ DVR) ex-



Your computer can 
probably do more for 
you than you orig1nally 
thought. And learning 
to expand its capabilities 
IS as easy as reading a 
good book 

SYBEX 1S the pioneer 
of computer book pub
lishing, offering over 60 
titles developed for 
beg1nners through ad
vanced. They are so well written and easy to 
understand that virtually anyone can learn to 
operate a computer in a matter of hours. 

The Foolproof Guide 
to SCRIPSIT Word 
Processing by Jeff 
Berner ($11 .95) 
The ins and outs of 
SCRIPSIT, the TRS-80 
word process1ng pro
gram are explained 
here in witty, conver
sational style. 

"\\hat 
more can 

I do?" 

Your First BASIC Program by Rodnay Zaks 
($9.95) At last, a book des1gned for the f1rst
t1me computer user who wants to learn how 
to program. lt is simply wntten, educational, 
beautifully illustrated and fun to read. 
Your Color Computer by Doug Mosher 
($12.95) Th1s 1san 1ntroduct1on toyourcolor 
computer. complete with cartoons, dia
grams, photographs and a BASIC thesaurus 
and command reference section. Descrip
tions of available software and peripherals 
make this an Ideal gUide for those who aren t 
Interested in programming, but who want to 
use their computers right away 
Mastering VisiCalc• by Douglas Hergert 
($11 .95) Beginning with _IIW'I.,..~~ 

I"'AJII &;KIIlW a description of what 
V1s1Calc can do for you, 
this book provides step
by-step explanations of 
each feature. It tells you 
how to get the most 
from your ·electronic 
spreadsheet:· for tasks 
ranging from planning 

Visi(alc 
I 

; .. .....:It'""' 
- • . i · 

·1' \' / . . ' ,.; Q." l" • . • . ,, ,, 

to examm1ng project1on 
scenanos. 

SYBEX books are avail
able at bookstores and 
computer stores every
where. For a free catalog, 
mail the coupon or call 
TOLL-FREE 800/227-
2346. Prices subject to 
change without notice. 

r"Se7.d-m-;DAf~~(;~-------------, 

II 00·098 TheFoolprooiGwdetoSCRIPStT Word 
1

1 

Processmg $11 95 
I 0 0 092 Your F1rst BASIC Program $9 95 I 
1 00097 YourColorComputer $1 295 1 
1 00·090 Mastenng VISICalc• $11 9S 1 
1 Add 0 $200/Book UPS 06)>%SaleSTaxCARes 1 
1 0 $1 2 00/Book O~~erseas Mall 1 
1 Chargemy 1 
1 0 VISA 0 MasterCard 0 AmeriCan Express 1 

I Card # Exp Date___ 1 

I Total Amount Enclosed $ I 
~~~ I 
I Name I 
I Address I 
: City/State/ZIP : 
I Mall to: SYBEX Inc., 2344 Sixth St., Berkeley, CA 94710 I 

L~~~~~~~~~~------------~ 

S coMPUTER BOOKs ..- 538 

----------------------------------------------



tends the ROM driver to add variable 
debounce and repeat delays, variable key 
repeat rate, macro key expansions, and 
character filtering. You can generate all 
ASCII character codes with Kl/DVR in
stalled by using the control key. 

You can also install macro-key 
defmitions with this driver. The key 
defmitions are created in an ASCII file 
and are installed when you initially load 
the driver. To use each key, press the 
clear key in conjunction with the desired 
key. The macro defmition appears. 
Macro-key defmitions can call other 
macro keys. 

00/ DVR is the video driver and 
implements special cursor support 
(blinking cursor) and lowercase support 
for the Model I. 

The combined printer driver PRI 
DVR offers parallel and serial support, 
spooling, automatic pagination, and in
denting. The default driver is for paral
lel printers, so you must specify the 
serial driver. 

The driver directs serial output to the 
RS-232 port . Spooling of printed out
put goes to a memory buffer only. The 
operating system specifies the buffer 
size when the driver is assigned and you 
can't change it unless you reconfigure 
the system. 

One of the most interesting drivers on 
DOSPLUS is FILE/ DVR. This driver 
allows a ftle resident on any disk drive 
to act as another disk drive device. You 
configure the device as a hard disk and 
you can perform all possible disk opera
tions on this fLie disk except floppy disk 
functions such as Back-up and Format. 

This driver's primary use is with hard 
disk drives. It partitions the drive and 
allows efficient use of disk space while 
maximizing the available directory 
space. Because of the indirect access 
necessary with this structure, using fLie 
disks slows file access significantly. 

Evaluation 
DOSPLUS has its problems. The 

technical documentation in the system's 
reference manual is very detailed; 
however, in one important area, it's 
confusing and vague. The set-up and 
operation of hard disk systems with 
DOSPLUS is scattered throughout the 
manual and the technical section on 
partitioning does little good if the user 
can't get his hard disk system operating. 

One nice feature not provided by the 
external keyboard driver is a type-ahead 
feature. This lets the user overtype the 
system and input the next step it should 
perform while the system completes the 
last command . 

Also, the keyboard/ video drivers 
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provide lowercase support on the 
Model I and DOSPLUS doesn't have 
even a minimal lowercase driver in the 
system on power-up. The keyboard/ vid
eo drivers occupy high memory and 
conflict with some applications pro
grams that have fixed machine-lan
guage appendages in this area. This pre
vents the use of lowercase in some 
applications. 

The spooler is memory-resident only. 
You must allocate an inordinate 
amount of memory to the spooler to 
prevent printer delays or the spooler 
soon becomes full with the computer 
still output-bound to the printer. 

DOSPLUS's Debug monitor is essen
tially the same as the TRSDOS Model I 
monitor and doesn't have some of the 
more advanced features of Model III 
Debug. 

" ... the technical 
information . .. provides the 
advanced programmer with 

the complete details 
to fully integrate any 

program with DOSPLUS." 

The Copy function doesn't provide a 
simple mechanism for copying selected 
files from one data disk to another in a 
two drive system. With the job control 
language, you can generate a make-shift 
routine to perform this function. 

One significant and confusing restric
tion exists in the use of Basic named 
statements. The name isn' t supposed to 
contain any Basic keywords. However, 
the example in the user's addendum 
contains a keyword and executes fme 
until the ON GOTO statement encoun
ters an out-of-range value. 

The user receives a cryptic syntax er
ror in the affected line. A simple solu
tion is to alter the Name command 
structure to search for the name of a line 
as a string enclosed in quotation marks. 

The machine-language sort is ex
tremely powerful. You can easily speci
fy significantly large and complex sorts 
with one statement. One omission that 
could greatly improve the sort routine's 
speed is an indirect son where the only 
data movement is the index array. 

On the positive side, the technical in
formation section of the user's manual 
is excellent. It provides the advanced 

programmer with the complete details 
necessary to fully integrate any program 
with DOSPLUS. 

The section also contains a detailed 
description of the use of file/ device con
trol blocks, and two important ex
amples of writing self-relocating driver 
programs for drives and other devices. 

The user's reference manual is well
written in laymen's terms. Even the 
novice can easily operate the complex 
system functions. Unfortunately, the 
manual has no cross-references of perti
nent areas. This feature would improve 
the manual's quality greatly. 

DOSPLUS provides one utility in an 
attempt to maintain compatibility with 
other systems. Label reads one Basic 
source file from disk and resolves all 
named statements into syntactically cor
rect Basic programs with line numbers. 
This allows transportability of Basic 
source code. 

The Disk Basic system's extended er
ror facility is excellent. DOSPLUS flags 
the error with full extended error mes
sages, points to the offending state
ment, and displays only the erroneous 
part of the long statement (from one 
colon to the next). 

User support from Micro Systems 
Software gets a big plus. I received the 
Model III version of the operating sys
tem for this review. It didn't run well on 
my Model I. After contacting Micro 
Systems Software, I received the Model 
I version within a couple of days- not 
bad for mail from Florida to New 
Hampshire. 

!liked DOSPLUS 3.5. It 's easy to use 
and learn if you' re experienced with the 
TRSDOS family of operating systems. 
Those users just entering the microcom
puter world will need a little more ef
fort-but not too much- to learn this 
system. 

The advanced user will fmd plenty 
to keep his interest; DOSPLUS 3.5 
provides a fme basis for applications 
programming. And the novice will 
fmd DOSPLUS 3.5 a good initial 
system to own. 

With DOSPLUS 3.5 , Micro Systems 
Software has now provided a relatively 
stable, compatible, and functionally 
similar operating system for each Radio 
Shack computer in the Z80 processor ser
ies. With today's hardware capabilities, 
this allows an unheralded ability to 
transfer data among these processors. • 

Contact John Ha"e/1 c/ o 80 Micro, 80 
Pine St., Peterborough, NH 03458. 



an advanced personal computer 

Basic $599 kit (not shown) includes: 
• Software compatibility w1th TRS-80 Model Ill and Model 

IV, plus CP/M 
• t 28k RAM card {64k normal plus 64k bank-selectable) 

less RAM 
• 80 x 24 and 64 x 16 U/L case alphanumenc d1splays 

{software selectable) 
• Z-80 CPU, w1th bootstrap ROM and hardware/software 

selectable 2 MHz and 5 MHz clock 
• H1gh resolut1on 512 x 256 graphiCS c1rcu•try. w1th 

alphagraph1cs {less 16k h1gh resolution RAM) 
• D1sk controller for any m1x of up to four d1sk dnves 

(5-1,4 /8 •. Single/double s1ded smgle/double dens1ty. 
buill-In/external) 

• Parallel pnnter and light pen mterfaces 
• Built 1n aud1o 
• Prov1s1ons for readily ava•lable system ROM 
• Tan polyurethane enameled metal enclosure. w1th 

power supply 
• Standard typewnter keyboard. plus numenc keypad 
• CPU board. w1th s1x expansion slots 
• Parts k1t. 1nclud1ng ICs. sockets. fasteners and 

mountmg hardware 
• Assembly manual 

Complete S1699 kit shown includes: 
• High-resolution 12• green screen monitor 
• Two SSDD slimline 5-1:•" floppy dnves and power 

supplies 
• Hand rubbed. soltd walnut end panels 
• RS232 Interface board 
• System ROM 
• 128K system and user RAM 
• 16k h1gh resolution graphiCS RAM 

Additional Options 
• S1ngle or dual bUilt 1n slimltne 511• • SSDD or DSDD 

floppy dnves and power supply 
• S1ngle or dual external slimline 8" SSDD or DSDD 

floppy dnves. enclosure. power supply 
• 128k bank selectable RAM board {lor 256K total) 
• 4164 RAMs 
• Mon1tor 
• Color GraphiCS (available 12/83) 
• Light Pen {available 10/83) 
• Hard d1sk host adapter (ava1lable 10/83) 
• Factory assembled units (ava1lable soon) 

537 East Main Street • Lancaster, Ohio 43130 • Tel : (614) 687-1019 .-1•3 
TRS 80 6 a Tandy trademark CPIM IS a D•g.tal Ae~tuch trademark Deaklr lnqwnes lnv•led 
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TECHNIQUE ( ~ ) 
---------------------------------------------------------LOAD80 

Sorting in Place 

When memory is too small for your 
random access disk me and you don' t 
have extra disk space, you must sort it 
"in place." Here's how. 

Many articles have been published 
about sorting technique, usually how to 
sort data in memory. Some tell how to 
sort key data from random access disk 
files in memory. But with disk systems, 
the in-memory sort is only half of the 
problem. After you sort the key data in 
memory, you must still rearrange the 
complete records in the disk ftle, a prob
lem often overlooked. 

The problem can be serious when 
your disk ftle consumes all or most of 
your available disk space. You may not 
have room for an index ftle or for a 
sorted duplicate of your disk ftle. 

In that instance, you must rearrange 
the existing disk ftle in place, without 
using any additional d isk space. The 
program provided here performs such 
an in-place rearrangement. It runs on 
any Model I, II, or III disk system with 
a ftxed-length records ftle. 

Program Operation 
The program performs a tag sort of 

your disk records. It loads key data 
ftelds from each disk record into a 
string array, with the number of the 
original position in the ftle attached 
to the end of the string. An in-memory 
sort of the the array is then performed. 
After the sort, the strings are stripped of 
the key data, leaving only the tags (the 
numbers of the original positions in the 
disk flle) in the string array. 

The next section of the program (lines 
10000-10050) rearranges the disk ftle 
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by George Reardon 

Learn how to sort data 
"in place" when you 

have too little memory for 
a random-access disk file. 

according to the "map" provided by 
the tags. The logic of this routine is 
trickier than you might suppose. It is 
based on the fact that every unsorted list 
of n elements contains from one to INT 
(n/2) subsets of out-of-place elements, 
which can each be sorted into complete
ly correct order. Table 1 illustrates this 
principle. 

The rearrangement routine moves 
records one subset at a time. It looks for 
a subset by fmding an out-of-place item 
in the array. Then it moves records 
within the subset, going from one ele
ment to the next and marking as sorted 
the records it moves until it ftnds itself 
back at the starting point, which means 
that all elements of the subset are in 
their correct places. Then the routine 

Sorted List Unsorted List 

A c 
B Subset I H 
c A 
D 

Subset 3 
E 

E D Subset 2 
F F 
G B 
H G 

Table I. Sort logic. 

looks for another subset. 
I've made compromises with speed to 

make the program compatible with 
three TRS-80 models and with early ver
sions of TRSDOS. I assume 256-byte 
physical records, requiring subrecord 
calculations before each Get instruc
tion. The CMD" O" sort command of 
Model III TRSDOS 1.3 is not available 
in Models I or II , so I used a Basic in
memory shell sort. 

To sort faster, Model III owners can 
substitute lines 100-170 with: 

100 CMD"O",L,S$( 1). 

Model II owners can substitute the 
line below for the original line 150 to 
speed up the sort slightly: 

ISO C4 = C3 + B:!FS$(C4) < S$(C3)THEN 
SWAP$(C3),S I(C4):C3 = C3 - B:IFC3 > 0 
THEN ISO 

I used the MID$ instruction extensive
ly to avoid delays caused by Basic's 
"garbage-collection" process. 

The program maximizes its sorting ca
pacity by using one array for three pur
poses: the original tagged strings, the tag 
number array, and the double-index ar
ray (in which each string element con
tains two numbers). You can ensure 

The Key Box 

Models I, D, and m 
32KRAM 
Disk Basic 
1 Disk Drive 
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· -17"1. .. ...... . ,._..,. 

·- ... •tl'~~DC• 7'SA 
• woe • r• 

• l .... e ~IO .. k.it. 

· ~t ... ••tfl ........... 
• On....-•w.,•ettt, 
. ..,. r..nw, ,.,.H" e-o 

$259.95 

......... ~ ,........., ............ ......,._ . ...,.,., ~~.,-~~ ................. .,. ............. 
~ ... _.,.,,....,___..'-' ... Coo.nO' ... ~ .... tO\o!Mf......--.-,.~-

·\•OC ~ _... ~ COfor .... ca .. It«& a-. ... •• UM.....,...,........,. 
~ ....... .,.....,_....._c,lfoieoQ,.., .. 
No. KB270 $79.9S each 

ELECTRONICS 
.-534 1355 SHOREWAY ROAD, BELMONT, CA 9t002 
PHONE ORDERS WELCOME - (415} 592·8097 Telex: 176043 

--• 

JE664 EPROM PROGRAMMER 
IK TO e&K EPROM$ - 2& AND 28 PIN PACKAGES 

~==·==::.::u~~..:::-=.;...~u."': 
•IAII~t ....... •t-.--•IAII ............ • t.-.10.._• ,_ .c....--.,... ... - ........ c-... lf'tiOitt. ,.. .. 
~11HK ~ .. ....... _......r..... c. .......... 
ii"-.~=·.::- ................... IMII"'\. • llllt-,. 

JE664-A EPMM .....,_ U15 DO .. '........ .. ... ""-• 
JEMS - ~SZ32C IHIUfACE GniOH - no A ~ ,. - .. . ""' ..... _...... ...... .. .,. ""''... .... ... ..... .... .. .. .... ---....................... , .. .. """';~-::~ ... ........._. ... ... 
JE664·ARS .-.... . ,__ $1195.00 

........... ~.,'~AliMA 

EI'IIOM JUMI'U MOOUUS " .. __ ,

......... 1~ ~,;: :-.. .. .., ..... .: .!-.I:' • 
Mil ~ ~ MA.JIIU,ACTUMJI Hlftl 

n•• .... ,, .. ,,.. , ... ., .. 
,,.. .... 
tu• .... 

Ill's Black Hole 
EPROM Eraser 
I •co.-•-.. I 

._.._ ... L .... _..._.....,...,....,.,..,...,, ....... 
, ...... n • ..._,._ •• ...,-c..-..... _......., v._.._,. trf-.-...-.~ ... III..DI.rvw,........• tt 
.....,. .................................. p. 
.., ,~ .. .,...... ....... -......... -............ .. 
....... , .......... _... ...... i .. llldllll ...... _ 
.... w.. .... V\' ........ _,. .......... H IIIOII VI/...,_. ..... , ............ .._._ . ....,.. _ _,.. ...... ..... 
~ "' .................... "-l(llrt' ....... .. ... ........ ~ .... ..... 

ULV.C)()I ~ ....... ......_,..,£._.. S2t.85 
$2t9.95 ERS.008 rr.- ,...,.I;Mt au o-..._. 

IBM MEMORY EXPANSION KIT 

SAVE HUNOREDS OF SSS BY UPGRAOING 
MEMORY BOAROS YOURSELF! 

Meoat ............ ....., ......... ,_ .... _...._. 
tA«.t~ttfK .,..._ n. ....... au .. ......., .. .._.....,.. ..14«..,......._.. f1MUI1t ................ _,.., .._...,. 

.... .. « ..................... MC ..... .,..MOI ............ 

.. ..-......~ ... ......... 
18M64K (Nine 200ns 64K RAMs) S59.9S 

EXPAND YOUR MEMORY 
TR$-80 to 16K, 32K, or 48K 

•·M-t • F,_&KIItllt ..... n(I ) IIMO 
M-3 • r..&KII&III~ni3) 1-Klb 
Color • Fr• &K II tilt ~s(l) O• 0 ..• _, ........ ..__ ....... ,.. ........ _ ................ ,.,;[1.,....-

US-1 3 ·-• IO< Colo< & l.'odellll SillS 
l~S· IIIt& 'lllot IO< Modell 110 IS 

TRS-80 Celar 32K or UK Conversoon Kol 

ltAU 6 ... .......... , ... 1~ .. 1( 

c . ~ ...... 

~ 
::;;--: Shuger1 101R 

compatible 
• SII>Q .. s
• n TrKkl 
• &0011001< BytM 

Capactty 
• lnduatry St•ndard 

~0:~~~ ..!:';'J .::..--=M~ 
.... ty ,,.....,,.,"~ .. tiMe ........... , ~Dtao'MC 
...... ~ ... 'DO tOO• .. .....,.. .. ""'.,.. ......... 

=.1': ~-.-: ... ~,~~~~,::;::. 
~rMI.::nt~~~ .... H~-:~2=-IM~ -llleortNe ""-

F001 00·8 .. $169.95 ea. 
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LAAGECAPACITYSYSTEMSLAAGECAPA 
~ n 
~ SMALL & (REO. 32K 2 DISKS) ~ 

= LARGE CAPACITY ~ 
~ Ml PROGRAMS Mill ~ 
~ ON TOOS (A MINI DOSPLUS) ; 
~ ACCOUNTS RECEIVABLE ~ 
~ 5000+ CUSTOMERS ~ 
u 15000+ TRANSACTIONS D 
~ BALANCE FORWARD 99 TRANSACT CODES ~ 
C 30·60·90· 120 AGED STATEMENTS SHOW ,. 
C DATE/ INV• IDESCRIP/ AMT (WITH AGEING) "0 
; SELECTIVE FINANCE CHARGES & RATES ~ 
:1 FAST ENffiY POSTING W/ AUDIT REPORT -
111 SUB·ACCTS '!'. OF CREDIT LIMIT DATE OF ~ 
.,_ LAST PAYMENT SALES ANALYSIS SPECIAL Cll 
;! 90 DAY ACCOUNTS LABELS ~ 

~ S14st.st5 -4 
~ m 
u GENERAL LEDGER 5 
c ~ 

~ 400+ ACCOUNTS ~ 
u 5000+ TRANSACTIONS/ MONTH D 
~ NO OTHER SYSTEM OFFERS . ~ 
C t REPORT FLEXIBILITY/CAPACITY ,. 
C t DEPARTMENT P & L (UP TO 5) "0 = t UNLIMITEDACCOUNT CATAGORIES ~ 
• t STATEMENTOF CHANGES (ASSETS) -4 
~ t PERCENT P&L companson -< 
~ 100% sales MTD vs YTD Cll 
111 or net sales QTD vs YTD ~ 
~- or total Exo MTD vs QTD -4 

$14st.st5 ; 
~ TEST SETS $50.00 MAN.JALS ~.00 Ill 

~ HOLMAN D-P SERVICE ~ 
u 2059 WEST LINCOLN 3.00 S&H 21 
~ OROVILLE. CA 95965 VlSA OR MC ~ 
~ 916-533-5992 COD ~ 
iii Both for $1 ea. as ~ 355 : 

:1 :U.SASAJ.IOYdY031DatY1SIIIII31.LSASAJ. n 

PACKER Mach10e language program that edrts all or part 
ol your Basrc program to run faster save memory. or 
ease edrtrng The 5 optrons rnclude UNPACK-unpacks 
mu ltrpte statement l rnes rnto srngte st atements 
marntarnrng togrc. rnserts spaces and renumbers trnes 
SHORT - deletes unnecessary words. spaces and REM 
statements PACK- packs lrnes rnto maxrmum mullrple 
statement trnes. rncludrng all branches MOVE-moves 
lrne or blocks of trnes to any new locatron on program On 
2 cassettes for t6K 32K & 48K 
For TRS-80 Mod I or Ill Level II or Orsk Basrc . . S29 95 
SYSTEM TAPE DUPLICATOR Copy your SYSTEM format 
tapes Includes verrfy routrnes The Model Ill versron 
allows use of both 500 and 1500 baud cassettes speeds 
For TRS·80 Model I or Ill Level II . S 15 95 
CASSE TTE LABEL MAKER A mrnr word processor to prrnt 
cassette labe:s on a lrne prrnter Includes SO peel · and · 
strck labels on tra~tor feed paper 
For TR-80 Model I of Ill level II & Prrnter S 17 95 
PAINT TO LPRINT TO PRINT Edris your Basrc program rn 
seconds to change all Prrnts to LPrrnts (except Prrnt@ or 
Prrnt~l or LPrrnts to Prrnts Save edrted versron 
For TR-80 Model I or Ill Level II St2 95 
FAST SORT ROU fiNES for use wrth Radro Shacks 
Accounts Recervabte Inventory Control I and Orsk 
Martrng list Systems for Model I Level II Sorts rn 
SECONDS' You II be amazed at the trme they can save 
Supplred on data drskette wrth complete rnstructrons 
FAST SORT for Accounts Recervable . $19 95 
FAST SOR T for Inventory Control I . . S 19 95 
FAST SORT for Orsk Marl10g Lrst (specrfy data drske tte of 

cassette for I drrve system( . . . . . $14 95 
ALL THREE ROUTINES . $44 95 
Prrces subtect to change wrthout notrce Call or wrrte for a 
complete catalog Dealer rnqurr res rnvrted VISA and 
Mastercharge accepted Forergn order rn US curr ency 
only Kansas resrdents add 3% sates tax 
On-fine catalog In Whlchita FORUM-80: 316-082·21 13 
Or call our 24 hour phone (316) 6634811 or write: 

COTTAGE SOFTWARE 187 
614 N HARDING "' 

WICHt TA KANSAS 67208 
TRS·80™ rs a trademark ol Tandy Corporatron 
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maximum available memory by request
ing only one file (not variable) when you 
enter Basic from TRSOOS. 

U!ing the Program 
When you use this program, you have 

to enter some information twice. The in
formation is used frrst to determine how 
much string space should be reserved. 
When the string space is re
served with a Oear instruction, the in
formation you entered is erased and 
must be reentered. 

You can move logical records as long 
as 256 bytes because the buffer splits 
each record into two fields during the 
rearrangement routine. However, be
cause the tag sort adds 2 bytes to the 
strings to be sorted, you may not specify 
a key field length greater than 253 bytes. 

This should not detract from the pro
gram, since you do not need a tag sort 
or an in-place rearrangement routine if 
you can fit that much data into 
memory. 

The rearrangement routine is the 
heart of this program. The logical ap
proach of that section can be applied in 
many other ways to achieve greater 
speed, multikey capability, descending 
sorts, sorts of compressed numeric 
variables, and even sorts when the key 
fields do not fit completely into 
memory. • 

George Reardon (1450 Ranchero 
Drive, Sarasota, FL 33582) is a self
employed insurance broker and custom 
programmer. 

10 CLS : CLEAR5 00:DEPINTA- Z:PRI NT"DI SK SORT IN PLACE":PRINT:PRINT"YO 
U WIL L HAVE TO GI VE THE COMPUTER SOM E I NPORMATION TW I CE ": PORKK=1TO 
25 00 :NEXT 
2 0 CLS :P=1 :GOSUB1 5000 : CLS : GOSUB1 1000: CLOSE : Z! =MEM-2 00-3*L:IPZ! >327 
67THENZ1=3 27 67 
22 I P Zl<L* (LK+ 2)THENCLS :PRINT" INSU PPI C IENT MEMORY -- PROG RAM TERM ! 
NATED" : CLOSE : END 
25 Z= Zl: CLEAR Z:DEPI NTA- Z: GOSUB1 5 000 :CLS :GOSUB 11000 
3 0 I FS1 <FBTHENB1 =1:M1 =0 : GOT050 ELSEB1 =FB 
40 I PLK=<S1-B1+1 THENM1 =LK:B2 =1:M 2=0: GOT0 80ELSEM1 =S1 - B1+1 
50 I PPB=<S1 +1THENB2= 1ELS EB 2=PB 
60 M2=LK -M1 
7 0 REM LOAD ARRAY ROUTI NE 
75 CLS : PRINT"LOADING KEY DATA" 
80 DIMSS ( L) : TE$=STRING$( KL , 3 2 ) : PORX =1 TOL: S$( X) =TE $ :NEXT:PORX=1TOL : 
T=X: GOSUB13 000: MID$ ( S$ (X ) ,1 ,M1) =MID $ ( F1 $ , B1 ,M1) :MID$ (S$ ( X) ,M1 +1 , M2 
)=MID $(P2 $ , B2 , M2) :MID$(S$ ( X) ,LK+1, 2)=MKI$( X) :NEXT 
90 REM SORT ROU TI NE 
95 CLS: PRI NT"SORT ING " 
1 00 B=1 
110 B= l *B:IPB <LTHEN11 0 
1 2 0 B= INT( (B- 1 )/2) :IPB=0THEN 1 90 
130 C1 =L-B 
140 FORC2=1 TOC1: C3=C2 
1 5 0 C4 =C3+B:IPS$ (C4) <S$(C3) THENMID $ ( TE$ ,1,KL) =S $(C3) :M I D$(S$(C3 ) ,1 
, KL) =S$ (C4 ) :M I D$ ( S$ ( C4) , 1 , KL) =TE$ : C3=C3-B: IPC3 >0THEN 1 5 0 
1 60 NEXT 
1 7 0 GO'T'01 2 0 
1 80 REM REARRANGEMENT ROUTINE 
1 90 CLS :PRINT" PREPAR I NG TO REARRANG E" 
1000 0 PORW=1TOL : S$ (W )=RIGHT$ (S $ (W) , 2 ) : NEXT :PORI'I=1TOL : V=CVI( LEPT$(S 
$( W) , 2 ) ) : SS(V) =SS(V) +MK IS(W) :NEXT: D1S =STRINGS(S1 ,32 ) : C1 S=D1 $ : E1 $=D 
1 $ : D2$=STRI NG$(S2,32) : C2$=D2$ :E2$ =D2$ 
10 00 5 CLS:P RI NT " REARRANGI NG " 
1001 0 PORX=1TOL : W=X : V=CVI(LEFTS ( SS (W) , 2 ) ) :IPV= 00RV=WTHEN1 0 050 
100 20 Z=V: T=W: GOSUB1 3000 : MIDS( D1 $ , 1 , S1) =F1 $ :MID $( D2 $ , l , S2)=P2$ : T=Z 
: GOSUB13000:M I D$(C1 $ ,1 , S1) =P1 S :MID$(C2$ ,1, S 2) =P2$ : T=W: GOSUB13 000:L 
S ETP1 $=C1$ :LSETP 2$=C2$ : PUT1,J : MID $ ( S$( W) , 1 , 2 ) =MKI $ (0 ) 
1 0030 Y=CVI ( RIGHT$ ( S$ (W) ,2)) : I PY= ZTHENT•Y : GOSUB1 3000: LSETP1 $=D1$:P 
2 $=D 2$ : PUT1, J : MID $ ( S$ ( Y) . 1, 2 ) =MK I $ ( 0 ) : GOT0100 50 
10040 T=Y : GOSUB1 3000:M I D$(E1 $ ,1 , S1) =P1$ :M I DS(E2$ ,1,S2) =P2$ : T=Y : GOS 
UB13 000:LSETF1 $=D1 S:LSETP 2S=D2$ :PUT1 , J: MI D$ (D1 $ ,1, S1) =E1 S: MI D$ (D2$ 
,1 ,S2) =E2$ :MIDS(SS(Y) ,1 , 2 )=MKI $( 0) :W=Y :GOT0 1003 0 
1 0 0 50 NEXT: CLOSE : CLS : PRINT" SORT COMPLETED": CLEAR0: END 
109 90 REM SUBROUTI NES 
11000 S1 = I NT( LR/2 ) +1: S2=LR- S1: 0PEN " R",1 , NF$ :L=N*LOP(1) : T=L 
11010 GOSUB13 000:IPP1$=STRING$ (S l,0 )ANDP2 $=STRI NG$(S2,0) THENT=T-1 : 
GOT01 1010 ELSEL=T:RETURN 
1 3 000 J= INT ( (T-1 )/N)+1 :M=T- N* (J-1) :PIELD1,( (M-1 ) *LR) ASS$,(S1 ) ASP1 $ 
, (S2 )AS F 2$ : GET1, J:RETU RN 
1 5 000 CLS :INPUT"LENGTH OP LOGICAL RECORD"; LR 
15 010 INPUT"NUMBER OF LOG I CAL RECORDS PER SECTOR "; N 
1 5 02 0 I NPUT" LENGTH OP KEY DATA PIELD";LK:KL=LK+2 : I PLK >253THENPRINT 
"K EY PIELD MAY NOT EXCEED 253 BYTES ": GOT01 5 020 ELSE IFP =1THEN1 5040 
15030 I NPUT"POSITION I N LOGICAL RECORD OF P IRST BYTE OP KEY PIELD " 
; PB 
1 5040 LINE I NPUT" NAME OF PI LE? ";NP$ 
15 0 5 0 PRINT : LINEINPUT" ARE THESE AN SWERS CORRECT (Y/N)? " ; XS : I PXS<> 
"Y" THEN1 5000E LS ERETURN 

Program Listing. Disk sort program. 



SUPER-FAST! 
--i!BO--

Relocating Macro •ns1ead ot the mean.ngless eqwvalent . 

ASSEMBLER 
H37F7 DEFM Cass? AB25 LD BE 

OEFB 03H LD HC 
LO !Hll E 
LO tHL)E 
CCF 
JR NZ.$ •5 etc $169.95 • AUTOMATICALLY odent•f•P5 <ucn oat~ areas 

• Output51u ty 1beied Aadoa Sha, <'or APPARAT •• EOTASM'-torrN1 cOde 10 
0 splay pron1er cas ... ue or d•sk tprm1t'f outpo.t tu t peg•N1ed I 

D1rect1y generates COM. HEX. or REL fl ies. 
Flex1ble REL format allows external bytes and 
words with complete math operat1ons on them 
(Microsof t format optional) Features Z1log 
mnemomcs w1th nested macros. cond1 t1onals 
and include f1les Un1que one-pass des1gn 
generates compact mtermed1ate code wh1ch IS 

then processed to resolve forward references. 
y1eldtng tremendous t1me savmgs Complete 
1tst1ng. symbol table and cross-reference output 
may be sent to any dev1ce The perfect tool for 
assembly language programmtng ltnker tn
cluded. Manual only $30 For Z80 CP/ M and 
TRS-80 

• Ret<X.ate~ 1t~lf to '"'Y des.•red RA~ a,ea up Of doVwn by as ~~tHe as Of'\e byte or 
as many as reQuued 

• Loads programs hom ca:.>Ct1e or d• k and d sp1~ys entry po1n1s 
• Runs on TRS:eo Mode• t (Level Ill MOdel lit. or Model 4 (•n Mod<'! III moo") 

t6K or mor(\ c;tSSCUt or diSk 

• t3S4 t2tMOdet 1 Ill c.'l'"'ne VPrliOn 21 $34 95 
•13S4 22 jMO<JI!! Ill 4 d•skene fRSOOS' format Versoon 21 $3995 
R.,~ Stf>ff'(l 'Tr Adf'm.a• ., 11'\0 , CoJO 

• COP•es .. nually oll lor~s~~ne lues"'~ \;::~1 
• AUTOMATICALLY -..nSI'S onput caS$«'110 donMy'" (Model Ill) 
• Ahows MOd Ill user selec:t•on of outpUt c:k'ns.ty. each f 1e 
•t366·10 Mf'(teiiiiiU .~tl!•t $199!> 

Protnalonool Sortw8fe tor both Novoce and E•pert;._ ____ _ 
;lAO ---..J' L R..___~s-ystems. ___ _ To I("QM J:'M..,. t • 1..~ 

,,..f 9•"' ·~I>"' ESTI or 
v ... .nc~ w.a~~ 
A lliii'OI' 9 .... (. fd ~ CU4 

1622 NORTH MAIN ST • BUTLER PA 16001 • (412, 282-0164 

<;h•lll 1 S, S •II rs S PA 6 Che<." MO VI!:>A .. 1 C C 0 0 
M.lSI tormvsa~,~:lt1 1tlle Ot:!.11er ~tnd OEM UlQutfjes •nv ted 
ldO CP M TRS·80 TM s 01 Zotog D•Qtta' Re$e1rth T.t r><ly Corn 

Pro Am Software 
220 Cardig•n RCNI<I 
Centervtlle. Ohio 45459 

;l 

l'tui"'..O!!f t ~. 't'>utNftlt 

.IICC•HStl'lC2pi'!Jenf'~"!\t""Pf 

US'"""".,.." "'1r1U • ~US , . ""*'""'"~ 
COD OI'CIQU 1 *».biOftll """"""' 
Of"''•~CI · ... -•1tl¥ltt.-.f)lo 

TRs-80 Modell is alive and well at the Micromint. 
We still have the expansion interfaces you need! 

Disk-80 
Expansion Interface 

As featured In Clarcla s Circuit Cellar 
Byte Magazine. March 1981 

Reviewed tn March '82 "80 Mtcrocomputlng· 

OSKOt 01SK·80 Expansoon 1n1ertace 
"''lh 32k RAM A & T $330.00 

OSK02 Otsk·80 Expanstoon Interlace 
v.tth 32k RAM & Prtnter Port 
A& T 380.00 

OSK03 Otsk-80 Complete Kn "''lh 
32k RAM & Prtnter Port 275 00 

OSK04 Otsk-80 Bare Prtnted 
Ctrcun Board 48.00 

OSK05 Pronter / Power Supply 
Ctrcu•t Board t6.00 

The D1sk·80 Expansion Interface IS the 
perfect peripheral lor convertmg your TRS-80 
Modell into a proless1onal computer system. 
The D1sk-80 controls up to lour 35 to 77 track 
mtni-dtsk drtves, and contains a hardware data 
separator wh1ch substanually 1ncreases the 
rehab•ltty of data transfers. Attaches to the 
CPU/Keyboard connector and comes complete 
w1th m1nt·dlsk contrOller, 32K ex pans• on 
memory, power supply, optional Centron1cs 
compat ible prmter port, real time clock and 
buffered bus expanston connector. 

"ReVJewmg Orsl!-80 rs almost Incongruous. 
because any comments can be summarized 
with the sentence, "It works." Dennis Bathory 
Krtsz. 80 Mlcrocomputlng, March 1982. 

All•ntertaces are Rddoo Shack hardware and 
software compau~e and carry a 60 day war· 
rantee tnCiud111g parts and labor 
All unots Include user's manual JX)v.er sup
ply & au~tltary TRS·8US com ector for future 
expansron. 

Dea ler Inquires Invite d 

N Y State residents p lease add approproate sales tax 

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 

MICROMINT INC. 
581 Willow Avenue 
Cedamurst, NY 11516 

.,s..., List of Advertisers on Page 323 

Comm-80 

As featured 1n C•arcla'a Ctrcutt Cellar 
Byte Magazln&, May and June 1980 

The COMM-80 Is the only Interface you 
need to turn your TRS-80 Model I into a 
time sharing term•nal with provisions for a 
printer. The COMM-80 comblnes the most 
used features of the AS expanston mter
face 1n a low cost unit contatning a butlt·tn 
RS-232-C Interface, a full8-bit parallel port 
and a 40 ptn bus connector for future 
expanstlon. Terminal software Is Included 
at no extra cost. 

• RS·232·C Serlcll output port (50-19200 baud) 
w11h standard 0825 connector 

• CentroniCs compaltble parallel punter port ( 34 
pn) 

• 40 p•n card edge conoector tor bUs expanSIOn 
• CoMeas dlfectly to CRT termulclls modems 

pnnters, other computers 
• Includes case power supply & 1nterconnectmg 
ca~e 

CMOI COMM-80 Serlcli/Parallel 
110 Interface A&T $150.00 

TRS-80 Is a trademark of Tandy Corp. ..-111 
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SCIENCE 

Biofeedback monitors electronically 
measure body variations resulting from 
stress and tension. In day to day living, 
you consciously vary your behavior 
(thoughts, mood, and so on). A bio
feedback monitor can relay the effect of 
those variations on your tension level. 
This information denotes which varia
tions help you reduce stress and tension 
by practicing conscious conrrol of those 
emotions. 

You can build a biofeedback inter
face for your Model II , present the soft
ware that lets you use the interface, 
store the results of each use, and docu
ment your progress in tabular and 
graphical formats. 

The interface is fairly simple and in
expensive to build. It monitors the 
change in skin resistance between two 
adjacent fmgers on your hand, a pa
rameter directly proportional to your 
tension level. The interface is battery 
powered for safety and requires no 
modification of the Model II. 

The Hardware 
You measure skin resistance (which 

I'll call "R Bio") with two probes con
nected to a hardware interface (the 
"biobox"). The biobox connects to the 
parallel printer port of the Model II (see 

The Biobox 
by J .J. BarbareUo 

Construct a biofeedback 
interface and learn to 

monitor and control daily 
stress and tension. 

Fig. 1). Its input comes from the port's 
prime pin. Alternately (for Model lis 
with the newer version F1oppy Disk 
board, Model 12s, and Model 16s}, the 
input can come from the port's strobe 
pin (pin 1). 

The biobox's output goes to the 
port's p.e. (paper empty) pin (which 
normally looks for an input from a 
printer signalling that it is out of paper). 
A machine-language monitor program, 
which I'll also describe, controls these 
pins. 

Under software control, the port's 
prime pin sends a short 5-volt positive 
pulse to the biobox. The CMOS NAND 
gate IC2a senses this pulse. A NAND 
gate connected as in Fig. 1 simply acts as 
an inverter, reversing the state of the in
put signal. Note that the 9-volt battery 
powers IC l directly, but the CMOS 
NAND gate receives its power from the 
5.6-volt Zener diode source (R2 is re
quired to properly bias the Zener). 

AI R8 t0 ;+-----, 

R2 

vz 

•• NOTE IC2 •C040 11 
PIN 7 • GROUND 
P IN 14 • Vz 

VOl 

IN~2l2 

Figure I. Schematic diagram of the biobox. 
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Thus, any input voltage above 2.8 volts 
(half the supply) triggers the NAND 
gate. Also, IC2b's output level is com
patible with the Modelll's TTL (5-volt) 
logic level. 

Prior to the prime pulse, IC2a's input 
is at zero volts, making its output 5.6 
volts. This high logic level keeps ICl in 
an untriggered state. When the com
puter generates the prime signal, the 
output of the NAND gate decreases to 
zero volts for a short time, triggering 
ICI (a 555 timer IC). Alternately, if you 
use the strobe pin as an input, it can be 
connected directly to pin 2 of lCl. 
Strobe is normally at the 5-volt level, 
keeping IC l in an untriggered state. 
When you send a pulse to the strobe 
pin, it also goes to zero volts for a short 
time, triggering ICl. 

When triggered, ICl begins its timing 
cycle. Capacitor Cl receives charge 
from the 9-volt source through the 
resistance combination that the subject's 
fmgers and Rl provide. (Rl provides a 
minimum resistance if you short the 
bioprobes, represented by R Bio, 
together.) When the charge on Cl 
reaches 6 volts (2/ 3 the supply voltage}, 
a comparator inside ICI rapidly 
discharges CI . The time required to 
charge Cl to 6 volts is approximately R 
• C seconds, where R is specified in 
megohms and C in microfarads. Since 

The Key Box 

Model D 
64K RAM 
Basic 
Editor/ Assembler 



Ammicro introduces 
the first letter quality printer for $680 
that can also be used as a typewriter. 

ct:nmmo~()) 
CORPO/IATIOH 

The MICRO\NRITER"' Daisy wheel printer. 
There was a need for a low rostlt-tter quality machme that would 

be suitable for use as an office typewnter. and as a computer printer. 
Amm1cro met that need by combimng the Microwr1ter parallel mter· 
fac-E' and the trad1t10nal Ohvett1 craftsmanship that was ava1lable m 
the1r Praxis machin~. 

With the Microwriter you can ha.ve the best of both worlds a let· 
ter qual1ty printer, and a high quahty office typewnter all m one 
mach me, that sells for less than the cost of a good dot matnx prmter! 

It's not just printer or a typt>wnter that comes complete with a 
deluxe carrying case, but a feature packed, lightweight machine that 
doubles as an office typewnter. Th1s printer is a simple, low cost, 
reliable umt wh1ch can be utlhzed w1th word processmg systems, 
microcomputers, personal computers. and small busmess systems. 
The Microwriter's low noise level and slim modern styling allow it to 
blend with any decor. 

The M1crownter's pnnt quality IS 1dent1cal to the finest office 
typewnters on the market. Th1s machme is not only perfect for let· 
ters and manuscripts, but with its 165 character, 12 inch print width, 
the machine is perfect for letter quality budget spread sheets, price 
lists, data sheets, and forms. 

The M1crownter can tab, rule smgle hnes both vertical and 
horizontally, underline and prmt atlO, 12, or 15 characters per inch 
(sw1tch selectable)~ Its ten character memory for automatic error 
correction, liftoff correction nbbon, and fixed or programmabl~ page 
formats are a few of the many features that make 1t a perfect office 
typewriter. Microwriter not only handles letter and legal s1ze sheet 
paper m w1dths up to 12 inches wide, but also handles fanfold paper. 

There's a wide select1on of 21 interchangeable daisy wheels 
available. And ribbon cassettes that just drop 1n. 

..-SHUll ol Actv.rr/sers on Pa~ 323 

It soperatlon as a computer printer is simple. Just load it up with 
paper and you are ready to go. Centrorucscompatible parallel output 
cables are currently ava1lable from stock for the following com· 
puters: IBM PERSONAL COMPUTER™, OSBO RNE 1TM, 
ZENITH Z 10QTM, BURROUGHS B·20™, Convergent 
Technologtes models IWS & AWS™, TR.S-80 MODEL I, II , IIITM, 
A PPLJ:; I JTM ... custom cables also available by special order. 

Th1s machme creates a new standard by which all current low 
cost letter quality printers will follow. Ammicro's Microwriter is tru· 
ly designed for the lifestyles of the SO's and for decades to come. 

Why seltle fo r JUSt any pnnter when you can hav e a 
MICROWRITER . ... a fine letter quality typewriter for you and 
your computer 

The Microwriter is the only daisy wheel printer on the market for 
$680. For more informatiOn, see your local computer dealer or con· 
tact Amm1cro directly. 

122 East .. 2 Street, Suite 1700, New Yorlt, N.Y. 10168 
,.,. 258 (212) 254-3030 

MI(IOWRtTU • • ,,........., • "-""• 
l'""pou••• rAAAXIS lO" • tr~~ '~ c::.-.. 
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C and Rl remain constant, the duration 
of the timing cycle is directly propor
tional to the value of R Bio. 

5.6-volt output to the Model II. During 
the timing cycle, pin 3 of ICl rises to 9 
volts. Resistors R3 and R4 form a volt
age divider which provides 4.5 volts to 
the NAND gate IC2b. Since the NAND 
gate inverts the voltage level, the output 

Prior to the timing cycle, pin 3 of ICl 
is at zero volts. NAND gate IC2b in
verts this zero-volt level to provide a 

00010 
00020 
00030 
00040 
00050 
00060 
00070 
00080 
00090 
00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 
00180 
00190 
00200 LOOP 
00210 
00220 
00230 
00240 
002 50 
00260 WAIT 
00270 
00280 DONE 
00290 
00300 
00310 
00320 
00330 
00340 
003 50 
00360 
00370 
00380 
00390 
00400 

:••··········································· 
;* SOURCE=BIO/SRC OBJ=BIO/CMD * 
;* Version 1.0 5 Mar 1983 * 
; * c 1982 by J . J . Barbarello * 
;* Biofeedback Monitoring Interface * 
;* Machine Language Driver. For use * 
;* with BIOBOX Hardware. * 
;* • 
;********************************************* 
ORG 0F050H 
LD A,l29 ;TURN OFF 
OUT (255) , A ; REAL TIME CLOCK . 
LD (0F095H) , HL ; Save HL counter 
LD HL,0 ;Initialize 
LD DE,l , Registers. 
LD A,0 ;Send A pulse 
OUT (0E0H) , A; To t he Line Printer's 
LD A,8 , "PRIME" Pin (I 26), 
OUT (0E0H) ,A; (PRIME Stays at Logic 1 ) , 
IN A,(0E0H);Get status of "Printer•. 
BIT 6,A ;Chec k Bit 6 ("Paper Empty") 
JR NZ,DONE ;If set, jump to "DONE". 
ADD HL, DE ;Increment HL Counter. 
JR C,Done ;If Count FFFFH, Return. 
LD B, 2 ;Must delay here so count 
DJNZ WAIT , is not too high ! 
JR LOOP ;Not done yet . Go back , 
EX DE,HL ; Save count in DE. 
LD HL,(0F095H ) ;Get addr of variable . 
LD ( HL) , E ;Put Coun t LSB in variable. 
INC HL ; Get ready for MSB, 
LD (HL) ,D ; Put Count MSB in variable. 
RET ;Return to BASIC Program. 

RESTORE PROPER "PRIME" LOGIC LEVEL 

' LD A,0 
OUT (0E0H) ,A 
RET 
END 

Program Listing I . 810/ CMD driver. 

RI,R2,R3,R4 10,000 ohm, V. watt resistor 
C l 

VRI 
IC I 
IC2 
81 

Connector 

Hardware Items: 

1.0 p.F dipped tantalum capacitor 
IN5232 (5.6-volt Zener diode) 
555 timer integrated circuit 
CD4011 quad 2-input CMOS NAND gate IC 
9-volt battery clip ' 
AP Products Header 11929975 (see text) 

Snap-in 9-volt battery holder 
5 feet of #24 A WG stranded speaker wire 
I package Velcro fastener strips (Radio Shack PIN 64-2345) 
I '12-inch by I '!.-inch piece of household aluminum foil 
Two #4-40 by '!.-inch machine screws 
Two #4-40 nuts 
Four 116 flat washers 
One printed circuit board (see text) 

NOTE: A kit of all items listed above and a minimum system disk containing the 810/ CMD 
and 810 programs is available for $39.95 from the author. NJ residents add 6 percent sales tax. 
A similar Model 1/ JJI kit is available. Write for details. 

Table I. List of materUJls needed. 
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pin is at zero volts. When the time cycle 
is complete, pin 3 of ICl returns to zero 
volts and IC2b's output returns to 5.6 
volts. 

The result is that for each time ICl is 
triggered, the p .e. output produces a 
negative pulse whose duration is directly 
proportional to the resistance across R 
Bio. When R Bio decreases (as with in
creased sweating caused by tension), the 
resultant output pulse is shorter. When 
R Bio increases (as with increased 
calm), the output pulse is longer. The 
duration of the output pulse is a direct 
measure of level of calm (or an inverse 
measure of tension). Knowing this, all 
you need do is create a software con
troller to send a pulse via the prime (or 
strobe) pin and measure the time until 
the p.e. pin returns to its normal high 
state. You can use this data in a subse
quent program as a basis for determin
ing the current level of tension. 

The Software Controller 
There are two separate elements of 

software. The ftrst is a machine-language 
software controller. Under normal cir
cumstances, the interface produces a 
pulse of about 100 milliseconds. To de
termine minor variations in the pulse 
width, your software must produce a 
significant count within that time span. 
In addition, there are no Basic com
mands that allow you to address the 

+ -+ P:F ~ oooooob 

~ 
000000000000 

0 0 

Figure 2. Printed circuit board pattern. 

Figure 3. Component side of printed circuit board. 



Put 64K CP/M·u in your 
TRS-80 Model III and tap into 

2,000 business 
Now you can run programs such 

as WordStar, dBASE II, 
SuperCalc, MaiiMerge and vir· 
tually thousands of other CP/M· 
based programs on your TRS-80 
Model Ill. 

CP/M 2.2 is the industry stan· 
dard operating system that gives 
you access right now to over 
2,000 off-the-shelf business pro· 
grams. 

Our p lug-in Shuffleboard Ill 
comes with 16K of RAM, giving 
your Model Ill the power of full 
64K CP/M 2.2 without inter· 
ference of the ROM or video 
memory. In fact, the Shuffleboard 
will appear transparent in the 
TRS-80 mode and will not inter· 
fere with any DOS operation. 
READ and WRITE Osborne, 
Xerox and IBM personal 
computer software plus many 
more popular formats. 

Unfortunately, there is no stan· 
dardized CP/M format for 51/4" 
diskettes. But we have developed 
a way to READ/WRITE and RUN 
standard programs under the 
following single-sided formats: 
Osborne 1 S/D, Xerox 820 SID, 
IBM PC* D/D for CP/M 86 only, 
Superbrain D/D, Kapro II D/D, HP 
125 DID and TeleVideo DID. 
•will Read and Write Only. 

Easy plug-in installation. 
It's so simple. The Shuffleboard 

Ill plugs into two existing sockets 
inside your Model Ill. There are no 
permanent modifications, no cut 
traces and no soldering. You'll be 
up and running 
in minutes. 

WordStar & MaliMerge ore trademarks of MlcroPro. 
SuperCa lc is a trademark of SORCIM. 

New Products. 
80 x 24 VIDEO BOARD; Features 

dual intensity screen, programmable 
cursor control for block, underline & 
blink rate, on-board bell with audible 
keyclick, battery·orerated real time 
ca lendar/dock, ful ASCII character 
set plus 256 special character 
graphics, dual RS-232 outputs and 
composite video output. 

FLOPPY DISK CONTROLLER; Now 
you can access 5114 " and 8" floppy 
disk drives in any combination up to 
4 drives of SID density, SID sided. 
Tap into a wealth of CP/M software 
which comes on 8H IBM 3740 format 
or Pickles & Trout CP/M for the Model 
II. 

SOFTWARE: Additional CP/M soft
ware programs are available. Call or 
write for details. 

OEM and DEALER inquiries 
invited. 

dBASE II is a trademark of Ashton·Tate. 
CP/M is o trademark of Digital Research. 

Introductory price of 

~~ 
The Shuffleboard Ill comes fully 

burned-in and tested complete 
with 64K CP/M 2.2 and MBASIC 
80 interpreter, plus software 
manuals and a first class user's 
manual - with a 1-year limited 
warranty and 15-day no-risk free 
trial - for only $299. 
See the Shuffleboard Ill at 
your dealer's now. 

Once you see what the Shuffle
board can do for your Model Ill 
you'll want one at once. If your 
dealer does not yet stock the 
Shuffleboard have him give us a 
call. Or send check, money order, 
VISA or MASTERCARD number 
(sorry, no COD's) plus $5 shipping 
per board ($17 outside the USA & 
Canada)* directly to the address 
below. Cal. residents please add 
sales tax. Credit card purchases 
can be phoned in directly and 
we'll ship from stock. 
(415) 483-1008 
• Air mail shipments to Canada & all other 
countries. 

!illmamor9r• 
ilil.il/ marchant 
14666 Doolittle Drive San Leandro, CA 94577 

(415) 483-1008 

..-461 

TRS·BO is ;a trademark ofT andy Corport~~tion. 

IBM Is a trademark of IBM Corporation. 



printer port's prime pin directly. So, 
machine-language is the only viable 
approach. 

However, once you obtain the count 
data, Basic is more than adequate to 
provide feedback to the human subject. 
So the main biofeedback monitor pro
gram (the second element of software) 
is a Basic program. 

Building tbe Biobox 
Figure 2 is a full-scale printed circuit 

board (PCB) pattern used to make the 
biobox PCB. You must make the single 
connector from AP Products Header 
mms, a 36-<:ontact per row, dual
row female header. The header is cut so 
that 19 contacts per row remain, and it 
fits properly in the Model II's parallel 
printer port. The biobox is self
contained on the PCB; it requires no 
case and plugs directly into the printer 
port connector. 

However, if you're using the strobe 
pin, you must first modify the PCB pat
tern. Remove the trace (line) between 
pin 4 of IC2 and pin 2 of ICl. Then add 
a trace to connect pin 2 of ICl to pin 1 
of the printer port connector (the sec
ond pin from the left on the bottom row 
of pins). 

Using Fig. 3 as a guide, mount the 
components on the component side 
(without the copper pattern) of the 
finished PCB (see Table 1 for identifica
tion of the components). Pay special at
tention to the orientation of IC1, IC2, 
VR1, and Cl; these components are po
larized and you must orient them as 
shown. Then mount a 9-volt battery 
holder and a 9-volt battery clip on the 
copper pattern side of the PCB. 

There is no power switch; to apply 
power, simply connect the battery clip 
to a 9-volt battery. 

At this point, inspect your soldering. 
The IC leads and connector pins are 
very close together (0.1-inch spacing). 
Be sure you solder each lead, but that 
there are no solder bridges. 

The last item to construct (and per
haps the most important) is the bio
probe set. It consists of two identical 
bioprobes attached to the index and 
middle fmgers of one hand. Its only 
purpose is to make electrical contact 
with the skin surface. You'll need the 
material listed in Table I and an Exacto 
knife. 

Before you begin, slit between the con
ductors on one end of the zip cord. Grasp 
the two conductors and "unzip" the wire 
to a length of about 7 inches. Make a knot 
at the end of the separation. 

Now, to make a bioprobe, follow 
these steps: CUt a I l/4- by 3/ 4-inch 
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piece of loop material from one of the 
3- by l-inch loop pieces. CUt one of the 
3- by l-inch hook pieces to 3- by 3/ 4-
inches. Using the Exacto knife, cut a 
l/8-inch square in one of the short ends 
of each of the pieces just formed (see 

Fig. 4). 
Get a l l/2- by l-inch piece of alumi

num foil. Remove the blue backing pa
per from the loop piece and place the 
aluminum foil on the self-sticking sur
face of the loop piece. Trim off the ex-

Software Controller 
Line Descriptions 

Tile Soft'w8ft Coatroler 

The software controller (BIO/CMD) is shown in Program Listing 1. 
Line 100 indicates the starting address (0F050 hexadecimal (hex)) in the 
protected memory area of the Model II. Lines 110 and 120 send data to 
port OFF hex, the memory bank select register, non-maskable interrupt 
INWc register, and video enable. The contents of this memory address 
determine if the program can read the keyboard, if the video display is on 
or off, if the real time clock is running and whether you've selected the 
80- or 40-character display mode. Data sent to this port turns off the real 
time clock interrupts while maintaining all other parameters. 

If the clock were not disabled, it would periodically interrupt program 
operation. During these interruptions, the driver would not be counting, 
but the biobox timing cycle continues, though the count is incorrect. So, 
before triggering the biobox, the program disables the clock. When you 
return from the controller, TRSDOS automatically reenables it. 

Line 130 saves the address of the Basic variable to which the count is 
transferred (i.e., the "X" in X= USR (0)). Line 140 loads the HL register 
(where the program stores the count) with zero. Line 150 loads the DE 
register with l (the value by which the count increases each time). Lines 
1~190 send the pulse to the prime pin. 

Line 200 starts the timing loop. Here, the program loads the printer port 
status into the A register, then checks bit 6 (the p.e. pin) to see if it's high. 
If it is, line 220 passes execution to line 290 (DONE). Otherwise, line 230 
adds I in the DE register to the count in the HL register. If the program 
counts a value greater than 65535 (FFFF hex), a carry occurs. Line 240 
checks for this and, if found, also passes execution to DONE. This condi
tion lets the monitor break out of an endless count if the p.e. pin is never 
triggered. Since the routine is fast, you must delay somewhat to act the 
count in a useable range. Lines 260 and '1:70 create a short delay. Then line 
Z70 returns execution to the beginning of the timing routine. 

When the count is done, line 280 transfers it to the DE register for tem
porary storage. Then the program retrieves the address of the Basic 
variable and loads it into the HL register in line 290. The count then 
passes, in least signifiCant bit-most signifiCant bit form, to that variable in 
lines m-320. Fmally, line 330 returns execution to Basic. 

After the main biofeedback program ends, you must reset the prime pin 
to a high level; otherwise the program won't print its results. Lines 
370-390 reset the prime pin and return to Basic. 

In the strobe pin version, the following lines are changed: 

00160 LD A, 1 ; Gate a STROBE pulse and send 
00170 OUT (OEIH),A ; it to the printer port. 
OOIIK) NOP 
00190 NOP 
00370 NOP 
00311) NOP 

; Lines IlK), 190, 310, and 380 are 
not necessary so they've 
been replaced with NOPs. 

The Biofeedback Mollitor Prognm 

Program Listing 2 monitors your responses in Basic. Line 10 loads the 
machine-languaae monitor and defmes the entry points of OF050 hex 
(monitor) and ORY7C hex (restore proper prime level). Line 40 opens a disk 
file that maintains the results of all trials you want to store. The program 



SUPREME RULER 
Have you conquered the World lately? Was it a 
Challenge? If the answer to either of these questions 
is NO, you obviously don 't have SUPREME RULER; You 
haven 't led your own country, managing your economy 
and controlling the destinies of mil lions of people; you 
haven 't had the chance to overcome opponents 
(Human and/or Computer) bent on achieving the same 
goals. 

In SUPREME RULER you must protect your economy (or else 
risk a recession), support and feed your people, encourage 
new business, manage government revenues, and control 
your army. These and many other factors are interdependent, 
making this a very challenging gamelsimulation . 
Supports up to 9 countries (4 with 16K), either human or com· ____ o 

puter cont rolled . The com puter plays by all the ru les, and makes a worthy opponent in single·player games. 

16K and 32K versions toge ther on Cassette, w1th 40 Page Manual. 

32K version (with SAVE GAME feature) on Disk with 40 Page Manual. 
PRICE: $18.50 
PRICE: $20.50 (~odeii/II Q 

For those of you with 48K: 

SUPREME RULER PLUS! 

The ex tra memory is fi lled with many new features, 
expanded reports , more intelligent computer opponents 
with selectable " skill levels", and MUCH MORE! 
Comes with a 50 page manual and a start·up booklet. 

~~==========================~ 0 OUR ' 'TRIPLE PROTECTION' ' ProvidedoneitherDiskorCassette. PRICE: $26.50 
w ~======================--!--

~ GUARANTEE TO ORDER: Mail or Phone your order, 

U) 1n lo<Jay s sollware wOfiO •1 •s haro to 1e11 a good program trom a bad one t>y only a magaz•ne 
W ttd lhat s why JMG has a war~an ly plan t hai w•ll ouoHanlee your sar•slact•on Here is our 

OA 
Go and see your nearesl dealer If he doesn 't carry 

JMG programs. shoul al h rm a bll 
· Tuole Prorec t•on g uaranlee 

a: 1) QUALITY GUARA NTEE: II you are unsattsfleO W ith the software p roduct you have pur ~~ cnr rv ~ DL 
=> cnaseo. you may relurn n em gooo condllton) w•lh•n 14 days for a relund less a S2 na nOI JUrI IT/1/TC 
0 •no charge ewe also ask lh~l you seno us a ouetletter Statmg tne reason tor your return I /;"'A/ TLfl.A/~ r T /?A/~/ 
z 2) UPDATES GUARAN TEE; We always listen to our customers ano we often tmoroYe ano I Y 1 C /TIY/1 1 ,/ {//Y/TL 

expand o ur sotlware prOducts on tne basts of t he11 comments If we make a n •morovement 
a: to a oroo uct ano release a new Yers ton a ll our pre ... •ous purcha sers w1ll be notified andi-------------
W offered the uPdate To rece,..,e an up<Jate. you o nly have to return your oug mal Otsk Dlus THE FINE pRINT: 
.....J S 1 lor stuppmg cos ts • 
<( 31 MEDIA GUARANTEE The o' sltette or c asselle has a L tfe llme Guarantee If yours turns We accept VISA ana MastetCato 
W out to be detect• Ye or •t fa tls a na you oo not nave any bac kups m ade. then 1ust return t ne All ouc es tn US Funos 
0 dl sk.lcasselte and we 11 replac e 1t Plea se allow 1 or 2 weeks tor PERSONAL CHECKS to clear 

P.O. BOX 598 
FALLS STATION, 
NIAGARA FALLS, N.Y. 
U.S.A. 14303 

OR 

710 UPPER JAMES ST. 
HAMILTON, ONTARIO 
CANADA L9C 2Z8 
(41 6) 389·6086 

llll!! .... ~c:=====================:=tt $ HIPPING CHARG ES are S200 tn Nonn Ame r•ca S~OO 

~JfEXTERM I NATE! 1 
The World is counting on you to annihilate a horde of alien bugs 
that are trying to escape from an underground cavern. Your on
ly weapons are your skill, strategy, and an armed "Rover". This 
100°/o Machine Language program has quality graphics and 
sound, and surprises to keep you busy at every new skill level. 

EXTERMINATE on Cassette. 
Model III II D iskette. 

PRICE: 
PRICE: 

$15.50 
$17.50 ~ 

4 * Order now and you wi ll receive a free " Bu g Hopper" Jumping Disc! * 
.-126 
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cess foil. On the end of the hoo k piece 
with the 1/8-inch square, measure back 
112 inch and make a cut just deep 
enough so the 112- by 3/ 4-inch of back
ing paper can be removed. Remove the 
blue backing piece, leaving the rest 
intact. 

Place the loop piece on the exposed 
self-stick surface of the hook piece so 
the 1/ 8 inch squares align and the alu
minum foil is in the middle (see Fig. 5). 
Make a single puncture in the aluminum 
within the 118-inch square. Do not re
move the aluminum; you only want to 
be able to insert a screw. Insert a 
#4-40- by 1/ 4-inch screw through the 
1/8-inch square so thar the screw head 
rests against the Velcro. Place a single 
#() washer over the end of the screw. 

Strip 3/ 4 inch of insulation from one 
conductor on rhe separated end of the 
zip cord . Wrap the exposed wire around 
the screw end so that the insulation ends 
at the surface of rhe washer. Place 
ano ther washer on the screw over the 
wire. This creates a "sandwich" with 
the washers on the outside and the wire 
in berween. 

Secure the assembly with a #4-40 nut. 
Don' t rotate the screw while tightening 
the nut. The aluminum fo il makes con
tact with the screw in the I / 8-inch 
square and you don 'r want to break this 
contact. Remove the remaining blue 
backing from the Velcro . Now handle 
the self-stick material until it no longer 
adheres. 

Repeat the preceding sreps to make 
an identical bioprobe. You will now 
have the two bioprobes on the separated 
end of the zip cord . Strip 1/ 4 inch of in
sulation from the rwo conductors on the 
free end of the zip cord and attach either 
conductor to either o f the rwo remain
ing holes in the PCB. This completes 
construction of the biobox. 

Creating 810/ CMD 
If you have an editor/ assembler 

available, you can use Listing I to create 
BLO/ CMD. lf no t, you use TRSDOS' 

114. - ... ... - ! •• 

Figure 4. Ovem ew of bioprobe set. 

WIRE LEAC -

HOOt< PIEC£ 

Figure 5. Side view of bioprobe set. 
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TRS-80 Model II DEBUG Program 
!'050 P 00 PP 00 YY 00 Pr 00 PP 00 FP 00 PF 00 pp 00 ....... • ........ 
P060 Fr 00 Pf 00 PP 00 PP 00 PP 00 PP 00 PP 00 PP 00 . . . . . . .. ....... . 
P070 FP 00 PP 00 Pr 00 ff 00 FP 00 PP 00 FP 00 FF 00 ... . . .. ...... . . . 
P080 PP 04 FP 00 FF 00 FP 00 PP 00 PP 00 FF 00 PP 00 . .. . . .......... . 
P090 PP 00 FF 00 PP 00 FP 00 FP 00 PF 00 PF 00 FP 00 ... . .......... . . 
POAO PP 00 Pf 00 PP 00 PF 00 ff 00 PP 00 PF 00 PF 00 • •.• • • . •. . ...... 
l'OBO Fl' 00 FF 00 PP 00 PP 00 FP 00 PP 00 FF 00 PF 00 ...... • .. • . ... . . 
POCO PF 00 PP 00 PF 00 PF 00 FF 00 Ff 00 PP 00 Ff 00 

PC SP SZ KPNC Af BC DE HL IX IY AF . BC. . DE ; .. HL; . 
2800 21PE 000000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 

Figure 6. Debug screen before entering 810 /CMD machine code. 

~elds the buffer into five variables. AI is the initial mood you identify, an 
mteger between two and nine. A2 is the initialization count the interface 
obtains, a single-pre~ision number between zero and 65535. A3 represents 
!he fmal count o.btamed at the end of the session. A4 is the increment (an 
mteger) and AS IS the total elapsed time of the session in seconds. 

Line 40 also obtains the date and formats it for presentation. Line 50 
obtains the current time. The frrst request for time accesses the disk; subse
quent requests do not. Therefore, this initial request accesses the disk as it 
rotates due to previous requests to load BIO/ CMD and open the disk me; 
subsequent requests do not. This is simply a device to avoid additional 
wear on the disk. 

The remainder of line 50 and the lines that follow (through line 120) 
c.reate the screen display. The monitor consists of a graph-type presenta
tion. The area formed by the X axis is divided into 10 increments, with the 
frrst labelled "CALM" and the last "TENSE". The Y axis is also divided 
into 10 increments, each indicating increased tension. One hundred boxes 
(10 boxes. by 10 boxes) populate the area formed by the X and Y axes. 
~~ vertical stack of 10 boxes represents a major mood change; each box 
Within the stack represents a minor mood change. The object is to con
sciously cause all boxes to disappear. 

Line 130 asks if you want instructions. Should you request them execu
tion jumps to line 600. Lines 600-710 present the instructions ~n two 
separate screens. The frrst screen asks you to press any key to continue 
(i.e., GOSUB 720 in line 680). After both screens have appeared, line 710 
clears the screen, sets a flag (FLG = 2), and returns execution to line 60 to 
redraw the monitor presentation. Note that line 120 skips the instructions 
prompt if the flag is greater than zero. 

Line 150 erases the copyright notice, and line 160 asks for an evaluation 
of your initial mood. Line 170 only accepts a number between two and 
nine. The program uses the number entered in line 180 to defme C (col
umn), while R (row) is initially set to five, the highest value on the Y axis. 
In addition, line 180 clears the error message area (screen line 3) and turns 
off the cursor. 
. .~ine 190 erases. all box~s to the right of the stack corresponding to the 
wtial mood .s~1fied; Lme 200 tells you where initialization takes place, 
sets the flag (1f 1t hasn t been set previously), and triggers the interface once 
(i.e., X= USR(O)) to bring the prime pin down to zero volts (its normal 
state is 5 volts). Then lines 210 and 220 interrogate the interface five times, 
take an average of the results, and use this number as the initial count 
(XO =X Old, or old count). The program determines other variables here 
also. INC (or increment) is the quantum number. For instance if the in
itial count is 16(XX) and the range selected is 5, it calculates the in~rement as 
l(i(XX)/ (10 • (5 + 5)), or 160. To add or remove a box, the count must 
change by at least 160. XL is the other calculated variable (XL = X Oow 
count)). This number corresponds to a fully calm mood (where all boxes are 
erasc:<f). Line 230 clears the initializing prompt and sets the start time (TS$). 

Lmes 240-420 make up the monitoring routine. Line 240 displays a 
small dot above the last box remaining (e.g., the lOth box in stack 5 if 5 
were selected as the initial mood). Line 260 retrieves the current status of 
the interface. If it returns a zero, the monitor counted past OFFFF hex or 
didn't count at all. In either case, a fault has occurred in the hardware and 
line 260 forces a jump to the Error Trap routine starting at line 550. ' 
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Line 270 scans the keyboard, and if you have pressed any key, it gets the 
current time (TF$ =Final Time). If you have pressed the Fl key, line 280 
triggers a restart after asking if you want to save the resuks (i.e., GOSUB 
800). If you have pressed the F2 key, line 290 causes the program to jump 
to the End Session routine at line 900. If you've pressed no keys (or any 
key other than Fl or F2), the program erases the locating dot at line 300. 
Printing and erasing the locating dot causes a blinking effect. 

Line 310 checks to see if the count has changed by more than the incre
ment. If not, the program jumps to line 420, where a delay proportional to 
the current count occurs before returning to the beginning of the monitor
ing routine. 

In use, the time to remove or add a box due to change in mood may be 
significant. The locating dot blinks with each pass through the monitoring 
routine for two reasons. First, its blinking rate indicates your current 
mood. The faster it blinks, the more tense you are; the slower it blinks, the 
calmer you are. Second, it assures you that something is happening; you 
might otherwise think the computer is caught in an endless loop. 

If the count changes by more than one increment, line 320 checks for an 
increasing count (calming) and, if so, jumps to line 380. Otherwise the 
progran1 continues in line 340 where XO increases by one. R increases too, 
and the program erases one box and checks for the bottom of the stack. In 
this case, C decreases by five to point to the next stack on the left. Line 350 
checks to see that all boxes are removed and, if not, delays via the 
subroutine at line 500. It then returns to line 330 to see if it must remove 
another box (i.e., if X is still more than the updated XO). If not, the pro
gram jumps to line 410 and creates the proportional delay before returning 
to the start of the monitoring routine. 

If the monitor identifies a decreasing count in line 320 (more tense), the 
program jumps to line 380. Then R decreases, adding one box, and checks 
for the top of the stack. C increases by five to point to the new stack on the 
right. Line 390 checks to see if alllOO boxes are present and, if so, adds no 
more. Line 400 decreases XO by one, adds the new box, delays, and then 
returns to line 320 to see if another box must be added (i.e., X is still less 
than the updated XO). 

The error trap starting at line 550 serves two purposes. If the program 
encounters an error during a Top-of-Form command or normal printing, 
it displays an error message and you can resume printing after you correct 
the error. If the program encounters any other error, you can reset or 
restart it. 

Lines 800-850 store results of the session. Line 830 extracts the total 
time by evaluating TS$ (the start-time string) and TF$ (the ending-time 
string). Line 840 fills the buffer and adds the data to the end of the file. 
Line 850 clears the message line and returns to the calling portion of the 
program. 

--- --- - ------ - - -
~ 
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Debug and Dump utilities to create it as 
follows: 

From TRSDOS READY, type DE
BUG ON, hjt the enter key, type 
DEBUG, and press the enter key. 

When the Debug presentation ap
pears, press the M key and then press 
F050 (do not press the enter key). 

When the presentation of Fig. 6 ap
pears, press the Fl key. The cursor 
jumps to the first position on the F050 
line. For the prime pin version , type in 
the following characters exactly (do not 
press the space bar or the enter key and 
make sure the caps key is on) : 

3E81 D3FF2295F02l<XXXJ1101 003EOOD3E03E08 
D3EODBEOCB772009193806060210FE 18Fl EB 
2A95F0732372C93EOOD3EOC9 

For the st robe pin ver ion, use these 
characters: 

3E81 D3FF2295F02 l<XXXJI101003EOI D3El<XXXJ 
<XXXJDBEOCB77200919380CJ06021 Of-E 18f'l E B 
2A95F0732372~ 

Check to ensure that you entered all 
characters correctly. If not , move the 
cursor with the arrow keys to the incor
rect entry and type in the proper charac
ter. When everything is correct, press 
the F2 key. 

Press the escape key. Then press the 0 
key. When TRSDOS READY appears, 
type DUMP BIO/ CMD [START= 
FOSO,END F080] and hit the enter key. 

Type DrR, hit the enter key, and note 
that you have a new file named 
BIO/ CMD. 

You may now enter Basic, and type in 
and save the BIO program. 

Using the Biobox 

Enter Basic with at least one file buffer 
available (i.e., BASIC F: 1). Using the 
disk with both the BIO and BIO/ CMD 
programs, type RUN"BIO". Plug the 
biobox into the printer port so that the 
battery is on the bottom. The area should 
be qujet, and you should relax yourself by 
loosening tight clothing, removing your 
shoes, and so on. 

Sit in a comfortable position that pro
vides arm and elbow support. For best 
results, your hand should be clean and 
dry, and the room temperature should be 
around 70 degrees F. Wrap one bioprobe 
snugly around your index fmger so the 
alummum foil covers your fmgerprint. 
Wrap the other bioprobe around your 
middle fmger on the same hand. 

The program title (Biofeedback Mon
itor) appears at the top of the screen. The 
graph-like monitor with its 100 boxes ap
pears in the middle along with the ques-
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bon INSTRUCTIONS (YIN)? at the 
bottom of the screen. If you press Y, the 
first page of the instructions appears 
below the title. At the bottom, the prompt 
PRESS ANY KEY TO CONTINUE ap
pears. When you read the instructions 
and press a key, the second page of in
structions appears. Note that you can 
restart by pressing the F1 key, or end by 
pressing the F2 key. 

When you again press any key as in
structed, the program returns to the ini
tial presentation. But now the program 
prompts " Select Initial Mood (2-9) .. .. " 
This is where you would be if you had 
answered no to the instructions prompt. 

Consider the mood you are in. lf 
average, select 5. If you're calmer than 
normal, try a lower number. If you're 
more tense, select a higher number. 
When you press the number you've 
chosen, all boxes to the right of that 
stack disappear. In addition, a dot ap
pears above that stack and the message 
INITIALIZING at the bottom of the 
screen. After a short time, the message 
disappears and the dot begins blinking. 

As your mood changes, the program 
either adds or removes boxes. (The dot 
always appears above the last box added 

Continutd on p . 189 
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Lines ~940 let you review results on me, return to the monitoring 
function, or end the program. If you decide to end the program, line 940 
clears the screen, closes the data me, resets the prime pin, and ends the 
program. If you choose to return to monitoring, line 920 causes the pro
gram to jump to line 60. If you choose the remaining function (review 
results on me), you must indicate if you want a hardcopy record of the 
review (as requested in line 930). 

The review results function extends from line 1020 through line 1220. 
Line 1020 resets the prime pin (to enable the printer), sets dimensions of a 
data array, and determines if more than 70 records are on rile. This func
tion creates an X-Y graph on the screen and scales the Y-ax.tS based on the 
data to be presented. (If the program used a fixed Y-axis, you would not 
recognize minor data variations.) The X-axis allows a maximum of 70 
data points. Line 1020 checks the me length and, if greater than 70, 
branches to the subroutine at line 950. 

Line 960 cites the number of records on me and lets you select a start 
record. Line 980 equates the variable BG to this record number. Line 990 
equates FI to either the last record on me (if there are less than 70 records 
after BG) or the number 70 (if there are 70 or more records after BG) and 
then returns. 

Line 1030 gets the records for display and stores them in the D array. 
Line 1040 calculates the average time to calm by one box (a measure of 
how effective your efforts were). Lines 10~1070 scale the Y-axis based 
on the range of data to be presented. Lines 1080--1130 draw the graph on 
the screen, while line 1140 plots the data on the graph. 

Line 1150 asks if you want hardcopy and, if not, returns to the End Ses
sion routine. When you select hardcopy, line 1150 advises you to prepare 
the printer and press any key when ready. When you press a key, 
TRSDOS' Screen command sends the screen contents to the printer. The 
Screen command does not allow the graphics of the X-Y axes to be 
printed, but substitute periods instead (see Fig. 7). On~e t~e graph ~ com
plete lines 116(}...1220 print the statistics (also shown m F1g. 7), bnng the 
pape~ to the top of the next page, and transfer execution to the End Ses
sion routine. • 

y 
50 . 
4 5 . 

B I 0 F E E D B A C K T R E :1 D G R A P H - - - - Mar 12 , 198) 
Y-Axis Aver age seconds to calm by one block . X-Axis Tria l I 

40 . • 
) 5 . 
)0 . 
25 
20 
15 • • 
10 . • 

5 . •• 
0 . •• • 

- 5 . 
-10 . • 
-1 5 . 
- 20 . 
- 25 ' 

)0 . 
-)5 . 
-40 . 

•
4

5 · . . .. . .. . 0 ••• • • •• • •• • • 0 0 • •• •• , • • , • • • • 0 0 0 0 0. o • ••• • • • • o X - 50 .. •. ... . ... . . . ... . 
1 

••••••••• S T A T I S T I C S •••••••••• 

TRIAL - # BOXES - ELAPSED AVG TIME TO 
# START END SECO NDS CALM BY 1 BLK 

1 50 46 150 41. 5) 
2 50 ) 9 204 18.72 
J 80 0 ) 56 4 . 50 
4 50 22 9) ) . )6 
5 ) 0 )2 1) -6 .1 5 
6 50 )8 2) 1 19 .4) 
7 50 0 568 11 o58 
8 50 44 )8 7 . 52 
9 50 )9 60 5 .7) 

10 50 15 164 4 . 74 

Figure 7. B/0 printout. 



Our software is making a name for itself. 
Smallware. Thars what we've named our unique soft
ware designed for microcomputers. Smallware offers 
much more than ordinary software: high quality, custom
er support and a complete product line. You can buy 
software anywhere. But for the special features of 
Smallware, The Small Computer Company is your one 
and only source. 

The Small Computer Company is known to many as the 
company who developed the filing system software 
Profile.!i II, Profile Plus and Profile Ill Plus for Radio 
Shack; and filePro:" our CP/M!> version. 

Now, whether you're a microcomputer end-user, dealer 
or manufacturer, you can order our Smallware directly 
from us. 

Here are just some of the enhancements we offer to 
Model Ill users: 
PROSORT: If you need to select records for a report by more 
than two criteria (Income, zip code, purchases, etc.) Prosort lets 
you use up to sixteen. Once selected, the records can be sorted 
by up to five criteria (zip code, within state, by last name). 
Prosort also offers substantially greater sorting capacity . .. $150 

FORMS: If you prepare forms that require several lines of data, 
from invoices to shipping instructions, Forms Is invaluable. It 
allows you to print Individual forms (up to 13" x 11'1 with 
graphics, trademar!(s, logos, underlining, subscript and 
superscript functions .. . ................ . ........... $125 

ARCHIVE: Lets you maintain up-to-the-minute, clean files by 
removing inactive records and transferring them to a pre-deter
mined list or file ; split an existing data base into any number of 
specialized files; free substantial disk storage space ...... $150 

PROPACK?'A tool that lets BASIC programmers more easily 
customize Profile systems. The resulting programs are shorter, 
easier to write and faster running. Propack also gives the BASIC 
program Indexed access to Profile data ................. $75 

For Model II, 12 and 16 users, there's Ouikback"'with Format, 
Display, Transfer, 8 Line Reports With Math, Math Upgrade for 
Profile Forms, Math 64, Propack and more. 

The Small Computer Company does more than create 
award-winning Smallware. Our commitment to the 
customer extends to custom design as well as system 
consultation . 
For further information, call (212) 398-9290. To order, ask 
for Mr. Burton. 

® The Small Computer Company, Inc. 
230 West 41st Street, Suite 1200, New York, New York 10036 "245 

s,..,,. .. are Prop...;~<. 0\J k08Ck and fi ePro are trademarl<lo of Tfle Smi.ll C<:>Mpo. tPf Company In 
CP• M ,, a reostered trademarl< ot Do~ tal Research Inc Pr'*'e •S a reoste<ed tra<lemarl< o• Aadoo Shack 



The Best Just Got BeHer 
Introducing the new Strobe Models 26o and 200 Graphics 
Plotters. How do )QU make the world's most cost-effecth-e graphics 
system even more remarkable? Simple. Make it easier to use, more 
powerful, more versatile and more attractive. The hard part is doing all 
of the abO\-e while holding the line on a \'fry affordable price. With the 
new Models 260 and 200 Graphics Systems, Strobe has done it all. And 
the benefits are all yours. 

The Strobe 260 is the first eight-pen plotter and software package 
available for under $1 ,000. With just a 
few keystrokes on )QUr computer, the 
system produces superb high-resolu
tion charts, drawings and transparen
des with up to eight automated color 
breaks. The even more economical 
Model 200 produces the same wide 
range of graphics with a single pen 
which may be changed manually. 

The new Strobe plotters interface 
with virtually e\'ery popular microcom
puter made today, including the Apple 
n, De and DI, Victor, mM PC, Kaypro 

and 0 borne systems. What's more, the StrobeWare software programs 
provide every graphic format you will probably e\'er need, including 
multicolor pie charts, bar graphs, line graphs, text processing, and a 
broad selection of symbols and character styles. To further increase your 
capabilities, the new Strobe systems also interface with 0\'fr 40 other 
popular graphics programs. 

Every feature of the new Strobe Graphics System is designed to give 
you the highest quality graphics quickly, easily and inexpensively. The sys-

~ 1 • 1 tern also looks very nice on your desk. 
So visit your local dealer today and see 
how much better the best can be. 
Apple n, llt ...t m, ~'lao<. IIIli PC. la)-pro ...t OSbonoe on 
lr..s...rb of Applr Co.pu1<r, Ia<., Viclor Ulltltd, lac , IAI<r· 
ldllonalllusl..,.ltoc:bl ... CorJiontloa, la),.ro CofJ>Ondoe, 
Md o.bonl< Computer Corpontloa. mpodMiy 

..-338 
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or at the last box removed.) Try to con
centrate on calming yourself by think
ing of a pleasant situation or a tranquil 
scene. At ftrSt you may actually tense up 
somewhat; biofeedback takes practice! 
Now bite your lip or otherwise cause 
mild pain. Note that boxes begin ap
pearing, indicating tension. Also note 
that you tend to tense up much faster 
than you calm down. With practice 
you'll be able to consciously remove all 
boxes on the monitor. 

If you want to stop the particular 
trial, press the Fl key; REST ART ap
pears at the top of the screen. At the 
bottom the program asks if you want to 
STORE RESULTS? (If you answer 
positively, the disk activates.) When 
you make your choice, the program re
turns to the initial screen . If you want to 
end or review the stored results, press 
the F2 key. The screen clears below the 
title and presents three choices, Review 
Results, Continue Monitoring, or End. 
lf you select End, the message SES
SION ENDE D appears, the disk file is 
closed, the prime pin is reset, and the 
program ends. If you press F2 by mis
take, or want to continue, press C to 
continue monitoring. 

If you press R (Review Results), the 
program asks if you want hardcopy. If 
you respond yes, the program perfonns 
a Fonns set. 

After you provide your answer, the 
screen clears and the biofeedback trend 
graph appears. At the bottom of the 
screen you will see the question DO 
YOU WANT HARDCOPY (YIN)?. 
Answer yes or no accordingly. If you 
answer no, the program returns to the 
Review Results, Continue, or End ques
tion. If you answer yes, the program 
asks you to prepare your printer and 
signal when ready. It prints the trend 
graph along with a tabular list of re
sults. If the program encounters any 
printing fault, the message PRINTER 
NOT READY. PRESS ANY KEY TO 
CONTINUE appears at the bottom of 
the screen . You can then correct the 
fault and continue printing. After prin
t ing is completed, the program returns 
to the Review Results, Continue, or 
End question. 

Summing It Up 
With the use of the biobox and the 

BIO program, you can change your 
Model II into a sophisticated biofeed-

Cootinued on p. 192 

1 REM** 
2 REM ** 
3 REM* * 
4 REM** 
5 REM ** 
6 REM** 
ility 
7 REM** 
8 REM 

Program Listing 2. 810 (Basic biofeedback program). 

BIOFEEDBACK PROGRAI-1 
NAME: BIO 
(c) 1983 by J . J. BARBARELLO 
LATEST REVISION: I 2 , 18 FEB 1983 

NOTE: Requires BioBox II Hardware and BIO/CMD Ut 

10 CLS: CLt.AR1000: SYSTEM"LOAD BIO/CMD":DEFUSR=&HF0 50 : DEFUSRl=&HF0 
7C:ON ERROR GOTO 550 
20 PRINTCHR$(2) ;TAB(22) ;"B I 0 F E ED BA CK 
PRINT STRING$(79 ,1 50) : DIM D(l,l) 

M 0 N I 1' 0 R": 

30 PRINT@(3,18) ,"( c) 1983 by J . J. BARBARELLO , Eng li shtown, NJ " 
40 DEFSTR A:OPEN"D" , 1, " BIO/ DAT" , l4:F I ELD 1 , 2ASA1,4ASA2 , 4ASA3 , 2AS 
A4,2ASA5:DTE$ =MID$(DATE$ ,4, 3)+" "+MID S(DATE$ , 7 , 2)+", "+MI D$(DATE$ 
,9,4 ) 
50 AI =T IM E$ :Dl:.FI NT C,I,R:A=STRI NG$(4 , 154)+" ": FORI= lTOl0:AL=AL+A 
:NEXT 
60 PRINT@( 4,1! J , CHR$ ( 24); :FORI=S TO l5:PRINT @(I , l 5) , CIIR$(13 5) : NEX 
T 
70 PRI NT@(15 ,1 5) , CHR$( 131 ) ;CHR$(138) ; 
80 FORI=l7T065STEP5 :PRI NT@(l5 ,I ) , STRI NG$( 4,1 50); CHR$( 138 ) ;: NEXT 
90 FOR I=5 TO 14:PRINT@(I ,1 7) , AL; : NEXT 
100 AX=CHR$(1 59)+" TENSE ": FORI=7T013 : PRINT@(I ,1 2) , MID$(AX , I-6 , 1) 
; :NEXT 
110 FOR I=1 TO 10: PRINT@(16 ,1 3+I*5) ,; :PRINTUSING "II " ; I ; : NEXT 
120 PRINT@ ( 17, 17) , "CALM"; TAB ( 62); "TENSE" : PRINT@ ( 20 , 0) , STRING$ (79 
, 150) ;: IF FLG >0 THEN 1 50 
1 30 PRINT@(22 , 30) ," INSTRUCTIONS (Y/N} ? "; 
140 GOSUB 750 : IF AI="Y" THEN 600 
1 50 PRINT@(3 ,0 ) , CHR$(23) :PRINTCHR$(23}; 
160 PRINT@(22 , 20) , CHR$( 1 } ;"Select initial mood (2- 9} ••• "; CH R$( 
23) ; 
170 AI=INPUT$(1} :IF ASC(AI}=2 THEN 900ELSE IF VAL(AI) <2 OR VAL(A 
I} >9 THEN 170ELSE PRINT AI 
180 PRINT@(3 ,0 ) , CHR$(2} ; <.:HR$(23} ; :C=VAL (AI) *5+12 : R=5 : CC=VAL(AI} 
190 FOR I =5 TO l4 : PRINT@(I , C+5} , CHR$( 23) ;:NEXT 
200 PRINT@(~2 ,0} , CHR$(23);TAB(30);"INITIALIZING";: Y=0 : FLG=2 :X =US 
R( 0) 
210 FORI=lT05:PRINT@(R- l , C+2 ) , CHR$(144) ; :X=USR( 0 ) : PRINT@(R-1 , C+2 
) , " ";:IF X<0 TH EN X=65535+X 
220 Y=Y+X:NEX'1':XO=Y/5:INC=XO/( l0* (CC+S)) :XL=XO-CC*INC*l0 
230 PRINT@(~2 ,0) , CHR$(23); : TS$=TIME$ 
240 PRINT@(R,C) , A;: PRINT@(R- l,C+2) , CHR $(1 44 } ; 
250 ' CALM DOWN : X INCREASES - TENSE UP: X DECREASES 
26 0 X= US R(0) :I~ X< ~ THEN X=X+65535 ELSE IF X=0 THEN ERROR l 
270 AR =INKEYS:IF AR=" "THEN 300ELSE TF$=TIME$ 
280 IF ASC(AR} =l THEN PRINT@(3,32) , CHR $(26) ;" R E S T A R T. ";CH 
R$(25) : IF FLG=1 THEN 80ELSE GOSUB 800:FLG=2: GOTO 80 
290 IF ASC(AR) =2 THEN 900 
300 PRINT@ (R-1,C+2), " " ; 
31 0 IF ABS (XO-X )< INC THEN 420 
32 0 IF X<Au THEN 380 ' TENSING UP 
330 IF X<XO THEN 410 ' CALMING DOWN 
34 0 PRINT@(R , C) , CHR$(23) ;: XO=XO+INC : R=R+1:IF R=1 5 THEN R= 5: C=C- 5 
350 IF C>=17 THEN GOSUB 5 00:GOTO 33 0ELSE TF$=TIME$ 
360 PRINT@(9 , 30) , "MAXIMUM CALM ATTAINED . ": GOSUB 800:PRINT@( 10 , 18 
) ," Press (F1) to RESTART , o r (F2 ] to END SESSION ••• "; 
370 AR=INPUT$(1 ) :IF ASC( AR) =l THEN 280ELSE IF ASC(AR)=2 THEN 290 
ELSE 37 0 
380 R=R-1:IF R=< 4 THEN R=1 4: C=C+S 
390 IF C>62 THEN C=62:R=S:GOTO 410 
400 XO=XO-INC:PRINT@ (R, C) ,A;:GOSUB 500: GOTO 320 
410 X=XO 
420 FOR I=1 TO (X-XL) *500/XL:NEXT:GOTO 2 40 
470 REM 
480 REM ************** UTILITY SUBROUTIN ES ************** **** 

/1\/tnJi } ( Ollltnllt>d 

TRS-80 Model I! DEBUG Program 
F0 50 )E 81 0) ~ F 22 95 FO 21 00 00 11 01 00 )E 00 0) . .. " . . ! ..... 
F060 EO )E 08 D) EO DB EO CB 77 20 09 19 )8 06 06 02 . ..... . w .. 8 .. . 
F070 10 FE !8 F! EB 2A 95 fO 7) 2) 72 C9 )E 00 D) EO .... . • .. s #r ... . 
f080 C9 00 fF 00 Pf 00 ff 00 Pf 00 PP 00 PP 00 fP 00 .......... ... . . . 
f090 ff 00 PF 00 FF 00 FF 00 ff 00 FF 00 ff 00 Ff 00 .. .... ......... . 
fOAO fP 00 FP 00 H 00 fF 00 FF 00 FP 00 F f 00 fF 00 . • ... ..... . ..... 
fOBO FF 00 PP 00 FF 00 FP 00 PF 00 FP 00 PP 00 PF 00 .......... . .... . 
POCO FF 00 FP 00 FF 00 fF 00 PF 00 FF 00 PP 00 rr 00 ..... . . . . ...... . 

PC SP SZ HPNC AP BC DE HL IX IY AP' BC ' DE ' HL ' 
2800 2!FE 00 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 

Figure 8. Debug screen after entering 810/ CMD machine code. 
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TRS-80 1, 2, 3, 4, 12, 16 
CPM XENIX 
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Stepw1se 
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Backward Ehmonauon 

· Tome Seroes Analysos 
• Descroptove Statostocs 
· Transformatoons 

• Survey Research 
• Nonparamelncs 
• X.Y Plots 
• ANOVA 
· Random Samples 
·Data Base 
• Search & Sort 
• Hypothesos tests 

Please call TOLL FREE 
1-800-334-0854 (Ext. 814) 
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Quant Systems .- >9• 
Box 628 

Charleston. SC 29402 
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Model4 64K 
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RS 232 
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• TRS DOS 6.0 

• FREE SOFTWARE 
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Home Budget 
Loan Amortization 
100 Kin all 
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" TRS 80 Microcomputer News" 

• 128 K Ram Add $49 
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(Add 3% Handling) 

ASHLAND COMPUTER 
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Ustmg } contmutd 

490 REM 
500 REM** DELAY LOOP 
510 FOR Z=l TO l00 : NEXT:RETURN 
550 REM* * ERROR TRAP 
560 IF ERR=42 OR ERR=56 THEN PRINT@(23 , 20) ,CHR$(23) ; CHR$(26); " P 
RINTER NOT READY . "; CHR$(25);" Press ANY key to continue •• • "; : AI= 
INPUT$(!) :RESUME 1150 
570 PRINT@(3,20) , CHR$(26); " ERROR OCCURRED , Press (Fl) to RESET. 
. • ";CHR$(25); 
580 AI=INPUT$( 1 ) :IF ASC(AI) <> l THEN 580ELSE PRINT@(3,0) , CHR$(23) 
:PRINTCHR$(23) ;: RESUME 80 
600 REM ** INSTRUCTIONS 
610 PRINT@(3 ,0 ) , CHR$(2 4);TAB(l8);" (c) 1983 by J . J . BARBARELLO, 
Englishtown, NJ " : 
620 PR I NT@(5 , 4 ) ," The Biofeedback System II measures and displays 

you r changes in mood . Beforebeginning, check that the hardware 
interface is attached , and power is applied . " 
630 PRINT"Next , attach one Bioprobe t o your index finger above t 
he fi rst jo~nt . Then placethe remaining Biopr obe on your midd l e 
finger above its first joint." : PRINT 
6 40 PRINT " When you have finished reading these instructions 
, you 'll be asked the ":PRINT"question " ; CHR$(3 4);"Select initia 
1 Mood (2- 9) ••• ";CHR$(34) ;" . Select a number between 2 (CALM) 
and 9 (TENSE) . "; 
650 PRINT"!£ you are in an average mood , select 5 . If you ' re cal 
mer , select a lower number(like 3), If you 're more tense than a 
verage , select a highe r number (like 8). • 
660 PRINT:PRINT" Your mood is represented by the 100 blocks 
on the display . When you select your initial mood , the higher te 
nsion-indicating blocks will disappear . The " 
670 PRINT"oo j ect is to relax and, in the p r ocess, make all the b 
locks disappear. If you increase tension, the blocks will begi 
n reappearing. A Bl inking dot will remind" 
680 PRINT "you where you currently are . The more tense you get , t 
he faster it blinks. The calmer you get, the slower it blinks .• 
:GOSUB 720 
690 PRINT@{5,0) , CHR$(2 4); :PRINT@(8,0) , • If a fault occurs in t 
he BioBox hardware (Ex: Bioprobes come l oose , power not ap 
plied) , a message will appear and let you re-star t by p ressing ( 
Fl)." : PRINT 
700 PRINT" It you wish to re- start at any other time, also pre 
ss the (Fl ) key . ":PRINT:PRINT" When you wish to end the sessio 
n (or review results) , press the (F2) key . ": GOSUB 7 20 
71 0 PRINT@(2 , 0) , CHR$(2 4 ); :f'LG=2:GOTO 60 
720 REM** PRESS ANY KEY 
730 PRINT@(23,28) ,"PRESS ANY KEY TO CONTINUE ... "; :AI=INPUT$(1) :P 
RINT@(20, 0 ) , CHR$(24); :RETURN 
750 REM** YES/NO INPUT 
760 AI=INPUT$(1) : NU=( ASC(AI) MOD 32)+64:IF NU <>89 AND NU <>78 THE 
N 760ELSE AI=CHR$(NU) : PRINTAI;:RETURN 
800 REM ** STORE RESULTS 
810 FLG=l:PRINT@(22 , 32) , "STORE RESULTS (Y/ N) ? , ., " ;:GOSUB 750 

820 IF AI="N" THEN PRINT@(22 ,0 ) , CHR$(23) ; :RETURN 
830 T=(VAL(LEFTS(TF$,2)) - VAL(LEFT$(TS$ , 2)))* 3600+ (VAL(MID$(TF$ , 4 
,2 ) )-VAL(MID$(TS$ ,4 , 2)))*60+VAL(RIGHT$(TF$ , 2)) - VAL(RIGHT$(TS$ , 2) 
) 

840 LSET Al =MKIS(CC) :LSET A2=MKS$(Y/5) :LSET A3=MKS$(X) :LSET A4=M 
KI$(INC) : LSET A5=HKI S(T) : PUT l , LOF(l)+l 
850 PRINT@(;l2,0) , CHR$(23); : RETURN 
900 REM* * END SESSION 
910 PR I NT@(0 , 0 ) , CHR$(2 4); :PRINTTAB (22) ;" B I 0 FEEDBACK 
M 0 N I T 0 R":PRINT STRING$(79,150):PRINT@( l0,1 5) , CHR$(26);" R 
" ; l.. NR$(25); "eview Results, "; CHR$(26); " C "; CHR$(25) ;"ontinue Mo 
nitoring , or ";CHR$(26) ; " E "; CHR$(25); "nd ... "; 
920 AI=INPUT$(1) :AI=CHR$( (ASC(AI)MOD32) +64 ) : PRINTAI;: IF AI ="C" T 
HEN 60 ELSE IF AI ="E" THEN 9 40 ELSE IF AI <> "R" THEN 920 
930 PRINT @( l2 , 20 ) , "1-lill you be wanting Hardcopy? (Y/N) •• • "; :GOSU 
B 750:PRINT@{ l4, 35) ,"WA IT • • • ";:IF AI="N " THEN 1000 ELSE PRINT@(l 
4 , 0 ) , CHR$(23); :SYSTEM"FORMS L=66 ": GOTO 1000 
940 PR I NT@(2 , 0 ) , CHR$(2 4) ; :PRINT@(l0 , 32) , "SESS I ON ENDED.":PRI NT@( 
18, 0 ) , ; : X=USRl ( 0) : CLOSE: END 
950 REM** SELECT TRIAL RANGE 
960 PRINT@(3,3) ,CHR$(24); "File contains" ; LOF(l); "trials , of whic 
h only 70 can be d 1splayed at any one time . " : PRINT "Select a star 
t trial rtumbe r (EX: Selecting 5 will cause tr i als 5 through 7 4 t 
o " : PRINT"be displayed) .• 
97 0 PRINT@ ( 12,29) , "START TRIAL NUMBER?, •• " ; CHR$ ( 23) ; : LINE INPUT 
ST$ 
980 BG=VAL(ST$) :IF BG <l OR BG>LOF(l)-1 THEN 970 ELSE PRINT@(l 4, 3 
5) , "WAIT ... "; 
990 IF BG+69 >LOF(l ) THEN FI=LOF(l)-BG+l:RETURN ELSE FI=70:RETURN 
1000 REM** DATA PLOTTING ROUTINE 
1010 REM* * Al=RANGE:A2=START CNT : A3=END CNT : A4 =INCREMENT:A5 
=ELAPSED TIME 
1020 ERASE D:X=USR1( 0 ) :DIM D(5,7 0 ) : IF LOF {l)<70 TH EN BG=l:FI=LOF 
( 1) ELSE GOSUB 9 50 

lt\1111~ l (0rlfllffl('(' 
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FRICTION FEED for your EPSON 

MX-80 or RX-80 
• Converts your printer to friction feed 

of SINGLE SHEETS or ROLL PAPER. 

• Fits other printers based on Epson models 
(IBM PC , Commodore, H-P Dot Matrix , etc .). 

• Simple installation ; al l you need is a 

screwdriver (no so l deri n g) .w~;z;~~~ 
• Tractor Feed remains 

undistu rbed . 

ADD $2.00 FOR SHIPPING 
CA Res1den1s add 6 % sale s tax 

MONEY BACK GUARANTEE • QUANTITY RATES AVAI LABLE 

MICRO-GRIP 
3164 DUMBARTON AVENUE, DEPT. 80 

I• • I SAN BERNARDINO, CA 92404 
PHONE (714) 864·6643 

..-161 

VISA 

UNITED SOFTWARE 
ASSOCIATES 

PRESENTS 

ULTRA TERM 
A FULL FEATURED TERMINAL PROGRAM 

The Ultra Term communications package is one of the easiest to 
use and most versatile com munications programs available for the 
TRS·80 . lt includes a full featured intelligent terminal program. wi th 
all the popu lar features of competing programs costing two to three 
times as much. and some new features that can't be found 
anywhere else at any price. Ultra Term also includes a self 
relocating host program. and hex conversion utilities for bulletin 
board downloading. Some of Ultra T erms unique features are: 

• Supports both manual and auto dial modems. 
• Exclusive Ultra Term direct to disk file transfer mode. allows 

unattended operation at the receiving computer. 
• Exclus1ve sp lit screen feature allows simultaneous two way 

communications without confusion. 
• Line printer support with a l K prin t buffer . 
• H al f and full duplex support. 
• Universal ASCII format file transfer with a 33K Buffer. 
• A full featured host program. 

• ULTRA TE RM 
• INFOEX 80 
• M TERM 
• COMMBAT 
• MODEM GAMES 

$59.95 
$99.95 
$69.95 
$44.95 
$19 .95 

• LYNX MODEM $249.00 
• ANCHOR 1·300 $99 .00 
• HAYES 300 $249.00 
• HAYES 1200 $619.00 
• ORCHESTRA 85/ 90 $89.00 
• PIANO SOFTWARE $34.95 

ORDERS 305/ 965·3496 BBS 305/842·2687 
COD ADD $300 TECHNICAL INFOR. 305/842·8805 (5·9 EST) 

734 Flamingo Way. North Palm Beach. FL 33408 
..-332 

CONVERT YOUR SERIAL PRINTER TO PARALLEL 
CONVERT YOUR PARALLEL PRINTER TO SERIAL 

The U PI serial printer in terfaces al low an ASC II ser ial pr inter 
to be connected to the parallel pri nter port of the TRS-80 
compu ters o r any other computer which has a Centronics 
compati ble parallel printer port. 

Software co mpatabi l it y problems which normally result 
when a serial p ri nter is used are tota lly el iminated because. 
th e computer " thi nks'' that a parallel printer has been con
nected. Special dr iver p rograms and changes to the oper at 
ing sys tem are not requir ed w ith computers d esigned to 
work with a par alle l pr inter. 

The UPI interfaces are complete ly self conta ined and ready 
to use. A DB25 socket mates with the cab le from your serial 
pr in ter. The ribbon ca ble att aches to the parallel printer 
port of yo ur computer. The UPI in terfaces convert the o u t
put o f your p aral lel pri n ter port into serial data in bot h the 
RS232·C and 20 ma. loop formats. Swi tch se lectable features 
include: 

• Linefeed aft er Carr iage Return 
• Handshake polari ty (RS 232-C) 
• ul ls after Carri age Return 
• 7 or 8 D ata Bits per word 
• 1 or 2 Stop Bits per word 
• Odd, Even. or, o Par ity 
• Baud r ates 110 to 9600 

UPI-3VB for TRS-80 I & Il l 
UPI-2VB for TRS-80 I I & 16 
UPI-3VB-6 for TRS-80 I & I ll wi th 6ft. cable 
UPI -2VB-6 for TRS-80 II & 16 wi th 6ft. cable 
Models fo r most other computers ava ilable at 

$149.95 
$1 49.95 
$159.95 
$159.95 
$159.95 

NEW SE RIAL TO PARALLEL INTERFACES 
The SPC SERIAL to PARALLEL interfaces convert seria l ASCII 
data into para l le l format for use with Cent ronics type paral
lel prin ters. A DB 25 socket accepts serial data from your 
computer. The 36 contact r ibbon connector p lugs in to your 
parallel prin ter. Can be used to add a second paral le l pr in ter 
port to computers w hich rel iably support both seria l and 
para lle l printers. 

Switch se lectable options include the fo l lowing : 

• 7 or 8 D ata Bi ts per ser ial word 
• Odd or Even parit y for ser ial word 
• Parit y or o parity for serial word 
• 1 or 2 Stop Bits per serial word 
• 300, 600, 1200, 2400. or 4800 BA UD 

SPC-1 as descr ibed above 
SPC-CC wit h Dl p lug and cab le 

for the TRS-80 Color Computer 

$89.95 

$69.95 

A l l pr ices U.S. fu nds. VISA. MASTER CARD. CO D, Purchase 
O rders accepted from schools, major corporat ions, an d 
government agencies. Shipping and Hand ling on U.S. 
orders $4.00. Ten day return period . Ninety day warranty. 

BI N ARY DEVICES 
11 560 TIM BERLAKE LANE 
NOBLESVILLE , IN 46060 
(317) 842-5020 ..-106 

TRS-80" a trademark of TANDY 
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back monitoring system. Not only can 
you use the system for real-time moni
toring, but you can save the results and 
track your progress over an unlimited 
number of trials. By reviewing these re
sults, you may fmd it possible to deter
mine events and conditions in your dai
ly life which add to tension and stress. 

Once you've recognized such events 
and conditions, their management may 
be only a step away. Even without these 
benefits, the biobox makes for a relax
ing interlude and can be a lot of fun 
when used with family and friends. (fry 
using it as a lie detector at your next 
party!) 

In a future issue, 80 Micro will pre
sent a biobox for the Model I and 
Model III . It includes all features of the 
Model II version, except for the trend 
graph and permanent storage. How
ever, the presentation will fully explain 
the program involved and provide hints 
on how you can include permanent 
storage for your own configuration 
system. • 

Contact J. J. Barbarello at R.D.#l, 
Box 24JH, Tennent Road, English
town, NJ 07726. 

I IUIIIC } ronltnuftl 

lB311 FOR I•l TO FI:GET l ,I+BG- l:D(l,I) sCVI(Al) :D(2 , I) •CVS( A2) :0( 
3 ,I ) •CVS (A3) :0 ( 4, I) •CVI (A4) :0( 5 , I) •CVI (A5) 
111411 O(ll , l) •0(5 , 1)/((0(3,I) - 0(2 , I)) / 0(4,I)) 
111511 NEXT:HI•II:LO•O:FORI• l TOFI:IF D(II , I)>HI THEN HI•D(II , I) ELSE 
IP D(II , I)<LO THEN LO•O( II,I ) 
111611 NEXT:HI • HI-HI MOO lll+SGN(HI)*lii:LO•LO-LO MOO lii+SGN(LO) *lll: 
HI •INT(HI) :LO•INT(LO):RNG•ABS(HI-LO):FORI•5T011111STEP5:IF RNG/ I <2 
2 THEN STP•I ELSE NEXT 
11170 IF AB~(H I )>ABS(LO) THEN KAX•HI ELSE KAX•L0+20*STP 
11180 CLS:FUR I •2 TO 22:PRINT@(I,II) ,; :J•KAX- (I - 2) *STP : PRINTUSING" 
lUI" ;J:NEXT 
111911 PRINT@(II , l0) , "B I 0 P E E 0 B A C K T R EN 0 G R A PH 

- -- - ";DTE$ 
1100 PRINT@( l, 5) ,•y Y-Ax i s • Ave r age seconds t o calm by one b 
lock, X-Ax i s • Tr ial I" 
1110 FORI •2 TO 22:PRI NT@(I,5) , CHR$( 135);:NEXT: PRINT@(23 , 5) ,;: PRI 
NTUS I NG "II" ;BG; 
11 211 PRINT@(22 , 5) ,CHRS(l31) ; : FORI•6 TO 75 :IF I HOD5•0 THEN PRI NT@ 
(22 , I) , CHR$(13 4) ;:NEXT ELSE PRINT@(22 ,I ) , CHR$( 138) ;:NEXT 
1130 PRINT@(22,77) ,•x• ; 
11411 FOR I• l TO FI:J•(MAX-0 (0,I) )/STP : J•INT(J+3) :PRINT@(J , I+5) ,• 
*";:NEXT 
1150 PRINT@(23,21l) ,CHR$ (23 ) ; TAB(28); " Do you wi sh HARDCOPY? (Y/N) 
... •; : GOSUB 751l:IF AI • "Y" THEN PRINT@(23,28) ,"PREPARE PRINTER. P 
r ess ANY key to begin,,, " ;:AI•INPUT$(l):PRINT@(23 , 21l) , CHR$(23);: 
SYSTEK"SCREEN " ELSE 9011 
1160 LPRINT:LPRINTTAB(20);" ** ******* STAT 1 ST I C S ***** 
*****":LPRINT TAB(21l);STRING$(42 ," -") :LPRINTTAB(211);"TRIAL - I 
BOXES -"; TAB(40); " ELAPSED" ;TAB(50);"AVG TIME TO" : LPRINTTAB(20);" 

I START END SECONDS CALK BY 1 BLK" 
1170 LPRINT TAB(2B) ;STRING$(42,"-") 
1180 FOR I•l TO FI 
1190 LPR INT TAB(21l) ;:LPRINTUSING" II I"; BG+I-l;:LPRINT TAB(27) ;:L 
PRINT US ING"III ";D(l , I)*l0; 
1200 EO•D(l , I}*lll-INT ((D( 3,I)-0(2,I) )/0( 4,I))-l:IF ED>l00 THEN E 
0•1 00 ELSE IF ED<0 THEN ED• II 
1210 LPKINT USING " II I"; ED;:LPRINT TAB( 40 ) ;:LPRINT USING"I I III";D 
(5,I); : LPRINT TAB(5l); : LPRI NT USING"III.II";0(0 , 1) 
1220 NEXT:SYSTEM" T":GOTO 900 

CONVERT YOUR TRs-80 MODEL I, Ill, OR 4 INTO A The DEVELOPMATE IS extremely 
compact Both the PROM programmer 
and the In-CirCUit-Emulator are m one 
small plastic box only 3 2" x 5 4" A 
lme-plug mounted power supply IS 
mcluded The PROM programmer has 
a personality module" wh1ch defmes 
the voltages and connect1ons of the 
PROM so that future dev1ces can be 
accommodated However. the system 
comes w1th a un1versal" personality 
module whiCh handles 2758 2508 (8K) 
2716. 2516 (16K). 2532 (32K) as well 
as the new electncally alterable 2816 
and 48016 (16K EEPROMs) 

DEVELOPMENT 
SYSTEM 

Now you can develop Z-80 based 
stand-alone dev1ces such as games 
robots . 1 nstruments and penpheral 
controllers. by usmg your TRS-80 as a 
development system The DEVELOP
MATE plugs mto the ex pans1on con
nector of your TRS-80 and adds 
PROM PROGRAMMING and IN
CIRCUIT-EMULATION capabilities to 
your system (w1th or Without expan
SIOn mterface) 
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Complete mstruct1ons and sample 
schemat1cs are Included to help you 
des1gn your own s1mple stand-alone 
m1crocomputer systems THESE 
SYSTEMS CAN BE AS SIMPLE AS 
FOUR ICs one TTL CirCUli for clock 
and reset. a Z-80 an EPROM. and one 
penpheral mterface ch1p 

Wh en the In -Ci rCuit - Em u lation 
cable 1s plugged mto 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 S1mple test 
loops can be used to check out the 
hardware then the system program 
can be run to debug the log1c of your 
stand-alone dev1ce 

Smce the program IS kept 1n TRS-80 
RAM changes can be made qu1ckly 
and easily When your stand-alone 
dev1ce works as des1red. you use the 
Developmate s PROM PROGRAMMER 
to copy the program mto a PROM 
W1th th1s PROM and a Z-80 m place of 
the emulation cable your stand-alone 
dev1ce wil l work by 1tself 

The COMPLETE DEVELOPMATE 
81 . for Model I , w1th software. power 
su pply. emulation cable, TRS-80 
cable. and "universal" personality 
module . . . . . . . $329 

DEVELOPMATE 83, Modellll/4 version, 
same as above ................ $329 
PM2 PERSONALITY MODULE for 
2732A EPROM ................. $15 
PM3 PERSONALITY MODULE for 
2764 EPROM .................. $15 

ftDiftiii ..... = ........ 
Instruments .-1s1 

172 Oils Avenue. Dept M. Woods1de 
CA 94062 

(415) 851 -1172 
Ma• 1er Charge and Vo.a phone <><dell accepled 

Cahlorn•• fes•dents pleas• add 6 " sale5 t•• 



11ft 
SUPER SOFTWARE FOR THE TRS 80 MODELS II, Ill, 4, 12, and 

NOW MODEL 16 
-S PECIAL -

MAKE YOUR MODEL Ill OR MODEL 4, 

IBM-PC COMPATIBLE! 
under the UCSD p-System Read and wri te IBM-PC p System 
drsk s w r th the: 
Model Ill p-System AND Holmes Engineering V ID 80 ltml 

Board (SAVE $40 WAS $6351 $595 
Gives you 64K and 80 x 24 screen (compi ler separate) 

AND JUST RELEASED!!! 
Model 4 p-System $650 

Full development system. elloree of compiler 

THE UN IVERSAL OPERATING SYSTEM 

UCSD p-SYSTEM 

Versron IV.1 Full development system mcludes: 
Full screen ed rtor. f ile handler, rnterpre ter, assembler and 

lrnker. Over 1000 pages of documentatron. 
Radro Shack Model l l ,t 12t 
Radro Shack Model II.' 12 t w Corvus mterface 

t comes standard wr til Pascal compile r 
Radio Shack Model 16 t (68000 side, Ram drsk) 

t - elloree of compilers 
Compilers also available separately: 

Pascal $375 Fortran $350 
Basic $225 

Lisp Interpre ter 

UTILITY PROGRAMS 

Operatrng system for mat exchange programs 

$650 
$850 

$850 

$100 

Convert data and text files f rom one OS format to 
ano ther. 
TRSD OS to p System 
CP/ M to p-System 
IBM 374 1 top System . 

$ 100 
$ 100 
$285 

UTILITY PROGRAMS (Con tinued) 

Disassemblers - Z80. 6502, 68000 
Corvus Hard-disk Drrvers · 5 , 10, 20 MB 

MOD I I, 12 (Watch for I l l . 4 and 16 dr rvers soon I) 
PFAS Keyed ISAM f i le handler 
ASE - Advanced System Editor . 

Programmable fu nction keys, d isk based fi le area 

$ 100 
$200 

$225 
$150 

CRTForm (tm) · The Bug Killer $450 
Let your computer genera te your screens & 1/ 0 source 
code. 

SOFTWARE PRODUCTS 

INTERNATIONAL 

A family of FULLY intergrated 
software packages 

LogrOuest Il l - Rela t ional Data Base 
55 f1e lds/record. 15 sort/ f rnd crr teria 

$495 

Create & work w ith vrr tual files from mul trp le da ta bases 
ProCalc F1nanc1al Plann ing $350 

A l lows extremely large models, d1sk based data base 
A;set Accounting $1250 

Sophisticated accounting package, G L. AR, AP, IC 
Interfaces w1th LogiOuest, ProCalc & Log iCalc 

Modu les ava1lable separately (each) 
DBtool 1nterface . 

$390 
$695 

A llows you to wri te programs which w1ll in ter face to t he 
data base of al l the above programs. 

LOG I CALC 

Financial modeling & spreadsheet 
A superb speadsheet that goes well beyond others at 

a superb price. This is the spreadsheet chosen by IBM 
for their own sales force to sell. For the: 
Models II, Ill, 4, 12 Was $190. NOW 
Model 16. 

$98 
. $190 

- APPLICATIONS PROGRAMS-

DATEBOOK Apporntment Schedulrng 
Personal Date Book 

Format available for 9 persons 
Datebook II · Format avar lable for 27 persons. 

M I LESTON E Project, T rme Schedulrng. 
Up to 300 actrvrty subrou trnes wrth over 30,000 

$150 
$295 
$295 

trme unrts. Best featu res f rom PERT (program eva luat ron 
and Revrew Technrque) and CPM (Crrtical Path Me thod) 

EPI CS Execu trve Plannmg $250 
Includes Schedule Overvrew, Personal Scheduler, Documen t 
Track rng System, Trck ler Frle, Index Scheme, Name & 
Address File, Ouestronarres/ Data Tabu la tor , Personal 
Ana lysrs Management System, and Protect Plannrng Tool 

IMP Instant Mathematrcal Programmrng $250 
Program generator used to solve srmultaneous lrnear & 
nonlr near equa trons, l rnear programmrng proble ms and others. 
Des rgned fo r engrneers. sc ren trsts & mathemat rcrans. 

· t rademark of Tandy Corporat•on 
PCD Supports Sy\tems Software on DEC LSI 11. Radoo Shdck Models II , 3, 4 

12 & 16, Al tos, Terak. IBM PC. Apple I I +, & Soge. 
• U OS r> a t rademark of SofT ech M1crosystems, 

UCSD p System IS a trademark of the un.versoty of Caloforn•a 
IBM 1S a t rademdr k of I nternatiOnal Bus1nes~ Mach1ne~. 

Vod 80 •s a trademark of Holmes Engoneeflng 

PDBase Database Management . $245 
Uses Engl 1sh like commands to review and drsp lay the 
data base. Procedure f i les can be st ore; data security 
al lows levels of access. 

CPR- Text Fo1mater $195 
Des1gned for use w i th UCSD p-Sys tem tex t edi to r or 
A dvanced System Ed itor f or m aximum control over raw 
text fo rmatting & printing 

Nu tri Calc (tm) !PRICE CUT 60%1 $129 
A llows you to manage d rets of any number of peop le. 
calculates calor ic in take. stores rec1pes & menus, and 
compu tes schedules for we ight lo ss or gain. 

MAILER $125 
More than just another ma iling l 1s t. A l lows mail -merge wi th 
f orm letters you prepare yourse lf. 
CAN ELIM INA TE THE NEED FOR AN ADDITIONAL 

PROCESSOR IN MANY CA SES! . ... -COD or MONEY ORDER 

...-433 

PCD Systems, Inc. 
P.O. Box 143 
Penn Yan , N.Y. 14527 
(315) 536-7428 





LET LOAD 80. 
AND COLOR LOAD 80 

RESCUE YOU 
In the dawn of the computer age programmers needed the 

patience of Job to manually keyboard all the major program 
listingli from a single issue of 80 MICRO. 

Then LOAD 80 burst onto the scene and exploded that 
practice. Today thousands of TRS-80* owners use LOAD 80 
cassettes and disks every month. These time-conscious com
puterists spend more time enjoying all the benefits of those 
80 MICRO programs. 

LOAD 80 programs come directly from 80 MICRO giving 
you complete and detailed documentation right there in the 
magazine. And now, the new disk transfer system allows 
Model .ill users to run LOAD 80 disks without conversions. 

Save close to 30 o/o on the single issue price by subscribing to 
LOAD 80 today (choose either monthly cassettes or disks) . 

Color Computer users can now order our Third Color 
Volume containing programs from the August, Septem
ber and October issues of 80 MICRO (available September 
1983). Also available is the "Best of '82" cassette, containing 
Color Computer programs from the 1982 issues of 80 
MICRO. . 

Start enjoying all the benefits of the programs in 80 
MICRO without all the programming hassles. Fill out the 
attached order form and send it to LOAD so: 80 Pine Street, 
Peterborough, NH 03458. Or call toll free and use your 
MasterCard, Vis~, American Express. 

• • ATTENTION MODEL III USERS** 
New, Improved operating System! 

- Ready To Run!! 

1-800-258-54 73 
NEW DISK TRANSER SYSTEM ALLOW S LOAD 80 TO NO W BE RUN ON MODEL III SINGLE DIUVE 
UNITS WITH NO CONVERSIONS NECESSAR Y!! 
LOAD 80 is simply the listing from 80 MICRO. Use the KEYBOX accom panying each article as your guide to system canfiguratiorJS. LOAD 80 
nmson the ' TRS-80 Model l and Model l // com puters only. COLOR LOAD SO nuJSon the 'TRS-80 Color Com puter only . ' TRS-80 and Color 
Com puter are trademarks of Radio Siw ek. a division of Tandy Corp. 

••••••••••••••••••••••••••••••••••••••••••T•••••••••••••••••••••••••••••••••••••••••• 

Yes! Send me the October LOAD 80 
0 Disk $21.47 0 Cas!ette $1 1.47 
Price includes postage and handling. 

Foreign a ir mail plea2 add $..45 per item for postage a nd handling. 

Please enter my subscription for one year, beginning 
with this month"s issue. 
0 Disk $199.97 0 Cas!ette $99.97 
Foreign air mail pleue add $25 per subscription for postage and handl ing. 

1 ().83 

O CheckJMO O MC O Visa O AE 

Card# ________ ___ _ Exp. date ___ _ 

Signature'- - ------ -----------

Name _ _ _ ____ ______ _____ ___ 

Add~ --------------------
City State Zip. _ _ _ _ 

LOAD 80•80 PINE ST. •PETERBOROUGH, NH 03458 

Yes! Send me COLOR LOAD 80 

0 1st Color Volume Gan, Feb, March) @ $11.47 

0 2nd Color Volume (Apr, May, June) @ $11.47 

0 3rd Color Volume (August, September, O~ober) @ $11.47 

0 "Best of '82" at $16.47 
Price includes postage and handling. 

Foreip ai r maU plea.oe add 1.45 per item lor postage and handling. 

O CheckJMO O MC O Visa O AE 

QC1().83 

Card# ____ _ _ _ ___ _ Exp. date _____ _ 

Signature _ _ _ ________ _ ______ _ 

arne _ _ _____________________ _ 

Add~ -----------------------

City ---------- StatP..._ _ _ ~Z,..ip, _ __ _ 

COLOR LOAD80•80PINE ST.•PETERBOROUGH, NH03458 



Directory of 
Software Manufacturers 

and Distributors 

Software 

Here is a list of manufacturers and distributors of TRS-80-compati
ble software. (Our hardware directory appeared in July, p. 297.) 
Manufacturers are listed first, in alphabetical order, followed by dis
tributors. 

Only those companies that responded to the directory questionnaire 
are included. 

Custom software Alpha Products 
Data-base management 79~ Jamaica Ave. 
Education Woodhaven, NY 11421 
Financial analysis 212-296-5916 
Games Games 
Insurance Scientific 
Interpreters 

Manufacturers Inventory control 
Medical 
Operating systems Alphanetics 

Payroll / personnel P .O. Box 339 

Plotting/ graphics Forestville, CA 95436 

Program/ data security 707-887-7237 

Program generators Accounting 

AString Systems Progran1mer aids 
6475 Tamarind On:le Purchase order / invoice 
Orlando, FL 32811 Report generator 
305-351~ Sales The Alternate Source 

Custom software Scientific 704 ' . Penn Ave. 

Data-base management Simulator Lansing, MI 48906 

Education Utilities 800-248-0248 

Report generators Word processing Cash management 
Compilers 

ABS Suppliers Custom software 
Adventure Interna tiona l Data-base management 

3352 Chelsea Circle 722 Commerce Circle Games Ann Arbor, Ml 48 104 Longwood , FL 32750 Interpreters 
313-971-1404 305-830-8194 Operating systems Diagnostic for disk system Cash management 

Games 
Program generators 

Programming aids 
Data-base management Programmer aids 
Games Report generators 

Technical publications Mail lists 
Utilities 

Typesetting 

Word processors 
Report generator Utilities 
Scientific Word processing 
Utilities 

Acorn Software Products Inc. 
1945 Gallows Road, Suite 205 
Vienna, VA 22I80 Algorithmic Associates Analytical P~ Corp. 
~556-9788 P.O. Box 244 635 Main St. 

Education Bedford , MA 01730 Nassau Buicting 
Gan1es 617~15 Montrose, CO 81401 
Utilities Custom software 303-249-1400 
Word processors Games Accounting 

Plouing/ graphics Billing 
Action Computers Budget and forecast 
85 Factory St. Algorix Software Custom software 
Nashua, NH 03002 Box 11721 Education 
603-883-5369 San Francisco, CA 94101 F man cia! analysis 

Accounting 415-387-3I31 Games 
Banking Compilers Inventory control 
Billing Data-base management P louing! graphics 
Budget and foreca~t Operating systems Programmer aids 
Cash management Programmer aids Purchase order, invoice 
Compilers Simulators Tax software 
Cost accounting Utilities Utilities 
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Anitek Software P roducts 
P .O. Box 1136 
Melbourne, FL 32935 
305-259-9397 

Wo rd processing 

Apparat Inc. 
4401 S. Tamarac Parkway 
Denver, CO 80237 
303-74 1-1778 

Operating systems 
Programmer aids 
Utilities 

Astro-Star Enterprises 
5905 tone Hill Drive 
Rocklin, CA 95677 
91~24-3709 

Budget and forecast 
Cash management 
Custom so ftware 
Education 
Scienti fic 
Word processing 

Chuck Atkinson Programs 
Route 5, Box 2?7-C 
Benbrook, TX 76126 
817-249.{)166 

Accounting 
Cash management 
Financial analysis 
Inventory control 
Payroll, personnel 
Sales 

Aton International Inc . 
260 Brooklyn Ave. 
San Jose, CA 95128 
408-554-9922 

Bisync packages for the 
Model 11/ 16 

Custom software 
Operating systems 
Utilities 

Autel £Jectronic Co. 
146 Wisconsin NE 
Albuquerque, NM 87108 
505-255-645 1 

Data-base management 
Games 
Plotting/ graphics 



Scientific Howard Howe Games Payroll, personnel 
Utilities 16 Lombardi Place Interpreters Plotting/graphics 

Amityville, NY 11701 Plotting/ graphics Program generators 
Avalon Hill 516-@1-0156 Programmer aids Programmer aids 
Microcomputer Games Custom software Sales Purchase order, invoice 
4S 17 Harford Road P rogrammer aids Scientific Report generators 
Baltimore, MD 21214 Scientific Simulators Sales 
301-254-9200 Utilities Utilities Scientific 

Education Word processing Simulators 
Games Robert J . Brady Co. Utilities 

Routes 197 & 4SO Color Software Services Word processing 
Banana Soft Bowie, MD 20715 P .O . Box 1708 

1601 Wildwood Drive 301-262-6300 Greenville, TX 75401 Computer Generated Data , 
Fallston, MD 21047 Programming book 214-454-3674 Division of Wagener Ulterprises lnc. 
301-879-8149 Accounting 5541 Parliament Drive, Suite 206 

Games Business Problem Solvers Budget and forecast Virginia Beach, VA 23462 
250 Richards Road Custom software 804-497-1165 

Basics and Beyond Inc. Kansas Oty, MO 64116 Education Accounting 
Pinesbridge Road, Box 10 816-471-8660 Games Banking 
Amawalk, NY 10501 Custom software Inventory control Billing 
914-962-2355 Gambling aids Payroll, personnel Budget and forecast 

Education Inventory control Purchase order, invoice Cash managetnent 
Games Programmer aids Sales Cost accounting 
Utilities Purchase order, invoice Scientific Custom software 

Utilities Data-base managetnent Communications Electronics 
Bayesian Investment Services 

Canty & Associates Box 1002 Inventory control 
757 Santa Rosita 

Ann Arbor, Ml 48106 Payroll, personnel 
Solana Beach, CA 92075 8909 Bellington Road 

313-994-4444 Programmer aids 
619-755-6225 Pensacola, FL 32504 

Cash management Purchase order, invoice 
Financial analysis 904478-0765 Sales 

Accounting Custom software 
Utili ties 

Becker Electronics Inc. Budget and forecast 
Compucover 

108 W. Franldin St. Financial analysis 
P .O. Box 324 Computer Services of Danbury 

Chapel Hill , NC 27514 Operating systems 
Mary Esther, FL 32569 P .0 . Box 993, I Franklin St. 

919-942-7959 Utilities Danbury, CT 06810 904-244-5238 
Education Word processing 

Preventive maintenance software 203-743-U99 
Scientific Communications 

Cedar Software 

Robert R. Belanger, Ph.D. 1943 Woodson Court Compusoft Publishing 
Computer Shack 

541 w. 6th St. Centerville, OH 45459 1050-E Pioneer Way 
1691 Eason 

Azusa, CA 91702 513-435-5966 £J Cajon, CA 92020 
Pontiac, Ml 48054 

213-969-4112 Games 619-588-0997 
800-392-8881 

Data-base management 
Computer books 

Billing 
Financial analysis Century Software Systems Computer Applications Unlimited Cash managetnent 
Scientific 1875 Century Park East, Suite 1730 Box 214 Games 
Statistics, research Los Angeles, CA 90067 Rye, NY 10580 Purchase order, invoice 

213-879-5911 800-354-5400 Utilities 
Bible Research Systems Accounting Custom software 
8804 Wildridge Drive Budget and forecast Games Computerware 
Austin , TX 78759 Cash management Programmer aids 4403 Manchester Ave. 
512-346-2181 Custom software Utilities P.O. Box 668 

Bible study aids Data-base management Encinitas, CA 92024 
Data-base management Financial analysis Computer /Business Services 714-436-3512 
Education Inventory control 28333 Suburban Drive Accounting 

Wan-en, MJ 48093 Billing 
Big f1 ve Software Olromasetle Magazine 313-751-6291 Cash management 
14619 Victory Blvd. P .O. Box 1087 Custom software Custom software 
Van Nuys, CA 91411 Santa Barbara, CA 93102 Inventory control Data-base management 
213-782-6861 805-963-1066 Medical Games 

Games Budget and forecast Purchase order, invoice Interpreters 

Compiler Inventory control 

Bi-Tech Ulterprises Education Computer Discount Payroll, personnel 

lOB Carlough Road Financial analysis West Milford Mall Plotting/graphics 

Bohemia, NY 11716 Games West Milford , NJ 07480 Program/ data security 

516-567-8155 Interpreters 201-728-8080 Purchase order, invoice 

Billing Plotting/graphics Accounting Sales 

Custom software Programmer aids Banking Utilities 

Inventory control Scientific Billing Word processing 

Payroll , personnel Simulators Budget and forecast 
Programmer aids Utilities Cash management Computone Data Systems Inc. 
Purchase order, invoice Word processing Compilers 1532 Elbridge St . 
Sales Cost accounting Philadelphia, PA 19149 
Utilities CLOAD Magazine Inc. Custom software 215-744-5582 

P.O. Box 1448 Data-base managetnent Dietary planning 
Santa Barbara, CA 93102 Financial managetnent 

Blechman Enterprises 805-962-6271 Insurance Compuware Corp. 
7217 Bernadine Ave. Budget and forecast Interpreters 1008 Abington Road 
Canoga Park, CA 91307 Compilers Inventory control Cherry Hill, NJ 08034 
213-346-7024 Education Medical 609-428-2309 

Amway Product programs Financial analysis Operating systems Utilities 
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Conex Electro Systems Inc. Custom Software Payroll, personnel FJaen Systems 
1602 Carolina St. 9 Martin Road Order control Box 10234 
Belllnpam, W A 98227 PouaJ!keepsle, NY 12601 Purchase order, invoice Austl.n , TX 78766 
206-734-4323 914-462-7098 Sales 512-8374665 

Real estate programs Games Utilities Communications 
Utilities Compilers 

Control Cndt Inc. Custom software 

P.O. Box 123 Cybernetics Inc. Design Enterprises of San Francisco Games 

Muskeao, WI 53150 11041 Newman Ave., #lOll P.O. Box 14695 Program/ data security 

414-784-9027 Huntinaton Beach, CA 92647 San Francisco, CA 94114 Report generators 

Custom software 714-848-1922 415-282-8813 Scientific 

Games Accounting Word processing Utilities 

Program/ data security Billing Word processing 

Utilities Payroll, personnel 
Program generators DIUthlum Press FJtecb AModates 
P urchase order, invoice P .O. Box E l466 Moreno Drive 

Cook Laboratories Inc. Report generators Beaverton, OR 97075 Los Anaeles, CA 90039 
375 FJy Ave. Sales 800-547-1842 2J3.663.0347 
Norwlllk, Cf 06854 Utilities Books on software 

Bill of materials processor 
203-853-3641 Inventory control 

Duplicating services 
D .B. Software Co. Manufacturing control systems 

11840 N .E. Brazee 
Discovery Games 

Manufacturing, labor 

Portland, OR 97220 
3936 W. Highway 36 

collection system 
Comsoft St. Paul, MN 55113 
6008 W . Keystone 503-2.55-n35 612488-6843 

Order control 

Indianapolis, IN 46220 Accounting Games 
Purchase order, invoice 

317-2.57-3227 Billing 

Games Cash management En.Joy Computer Products 
Cost accounting DLPCo. P .O. Box 1535 
Inventory control 36798 Wetheridge Drive Goleta, CA 93116 

Comwllll Computer Systems Inc. Payroll, personnel O ncinnati, OH 45230 805-735-1941 
4 Cornwall Drive Purchase order, invoice 513-232-n9t Education 
East Brunswick, NJ 08816 Data Management Systems Accounting Medical 
201-238-5757 211 N. FJ Camino Relll, 101C Billing Program generator 

Apartment management system Encinitas, CA 92024 Cash management Programmer aids 

619-942-0744 Custom software Utilities 

Data-base management Financial analysis 
CPAlds Inc. Programmer aids Insurance Epyx Inc. 
1640 Franklin Utilities Payroll, personnel 1043 K.iel Court 
Kent , OH 44240 Programmer aids Sunnyvale, CA 94086 
21~78-9015 Utilities 408-745~700 

Accounting Data Strategies Inc. 
Games 

Payroll, personnel 332 South Juniper St ., Suite 210 

Tax planning aids F.scondido, CA 9202.5 Dorsett Educational Systems Inc. 
619489-9218 P .O. Box 1226 B. Erickson Software 

Data-base management Norman, OK 73070 P.O. Box 11099 
CRB Microtools Dental 415-321.0000 Chicago, lL 60611 
14835 North Flrst Ave. Medical Education 312-276-9712 
Phoenix, AZ 85023 Word processing Games 
602-993-3999 Utilities 

Compilers Datacom Computer EAPCo. 
Custom software 3318 West 6lst St. P .O . Box 14 

Esmark Inc. Intelligent terminal Cleveland, OH 44102 Kel.ler, TX 76248 
507 East McKinley Programmer aids 216-281-8820 817-498-4242 

Utilities Custom software Utilities Mishawaka, IN 46544 
219-2.55-3035 

Data-base management 
Games 

Creative Computer Center Report Generators 
1236 E. Colonial Drive Early Games 

Orlando, FL 32803 Suite 140, Shelard Plaza North ETS Center 

800-327-9294 
Datamate Company Minneapolis, MN 55426 P .O. Box 651 

Accounting 4135 S. lOOth East Ave. 800-328-lllJ 35026-A Turtle Trail 

Banking 
Tulsa, OK 74145 Education Willoughby, OH 44094 

Budget and forecast 
918-<;64-7276 Garnes 216-946-8479 

Cash management 
Financial analysis Preschool software Utilities 

Cost accounting 
Programmer aids 

Custom software Easi Software Inc. 
FGA Software 

Education Datasoftlnc. 
Windsor Court 

74 Meyer Road 
financial analysis 9421 Winnetka Ave. 

Jackson , NJ 08527 
Hamilton . MA 01956 

Inventory control O.atsworth , CA 91311 
201-367-5735 

617468-1634 
Payroll, personnel 213-701-5161 

Custom software 
Data-base management 

Programmer aids Games 
Engineering software 

Education 
Purchase order, invoice Plotting/ graphics 

Games 
Sales Utilities 

DCS Software Scientific Word processing 
86 Mansel Drive 

Custom Data Landing, NJ 07850 Donald M. Fielding 
P .O. Box 1066 201-398-8281 Educational Software Ublllry Inc. 2207 NW 61 Place 
Alamogordo, NM 88310 Accounting 3262 Park Lane 

Margate, fl 33063 
505434-1096 Custom software King of Prussia, PA 19406 305-972-6744 

Church donation program Games 215-337-3298 Utilities 
Custom software Inventory control Education Continued 
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It's Simple. . . CALL AND SAVE MONEY 

1-800-841-0860 g~~~E~~;~~ 
GA. INFO. 912 3/7 7120 

"Telemarketln Works For You" 

F F'IIMIICLIN 
ACE 1000 COMPUTER 
ACE 1200 COMPUTER 

FROM $CALL 
~commodore 

COMPUTERS 
MONITORS, PRINTERS & DRIVES 

FROM $CALL 
(!)Hayes· 

MODEMS 

FROM '239 
MICRO MODEM I 

SMART MODEM 300 
SMART MODEM 1200 

EPSON 
PRINTERS 

FROM 'CALL 
FX-80 .......•.••....•. . ..• SA VI 
RX-80 ..................... SA VI 

FX-100 . ................... SAVI 

TRS-80 COMPUTERS 

PURl 
RADIO SHACK 

IOUIPMINT 

INICOuNr 
NtCID 

!'110M 
MODEL~ TRS-80 •••. •• •• '109 
MODEL 12 TRS-80 . ..• •. '26M 
MODEL 16 TRS-80 ••••• . 'MM 
MODEL 100 TRS-80 •.• .•• '677 
MC·10 TRS·80 . .... ... . . .. ... 
COLOR COMPUTER .••. 'CALL 
WE SE.LL THE COMPLETE LINE 

OF TRS-80 COMPUTERS 
AND ACCESSORIES 

-
-··········--- .. -..... ··- ·· ... 

~ '" ' .. ••v••-

TRS-80 
COM PUT IRS - . .~ .. ..... ___ _ 

MICRO COLOR MODEll()() 

'99 FROM'677 

TRS-80 PRINTERS 
COMPLETE LINE FROM '199 

1/fi!J. .MITH 
lilJIIW CIIIIIINA 

TP-1 DAISY 
WHIIL 

PRINTER 

FROM $CALL 

~ C.ltoh 
FROM , 309 PROWRITER 

8510 .. • •.. •. ·~ 
NEW I GEMINI 

8600 ..••.• . '~LL 

IBM 'COMPATIBLES 

YOUR CHOICE 

.eaGLE· PC 
COLUMBIA PC 

CORONA PC 

$CALL 

IINovationl. 
MODEMS 

FROM '119 
•J-CAT •D·CAT 
•CAT •AUTO CAT 
•SMART CAT •APPLE CAT 

~ 
PRINTERS 
FROM $CALL 
MICROLINE SERIES 

•IWP •92P •93P 
PACEMARK 23SOP 

DATA FLEX NOTICE PRINTER FREE APPLICATIONS CARDS 
DATA BASE 

BY DATA ACCESS......_.---=-~--~....::;..--~ AND CAlLIS .,_-----------1 
NIW 

PRODUCTS 
AU ,IIOOUCTS WE Slll ARE NAND NfW 

•cALL AND covEuo • v !liE MANUFACTUUit'S GRAPPLER+ 

COM REX 
WECIFIC WAitltANTIES. C~IES AVAILAIU 
U,ON ltEQUEST. 
WE 00 NOT Slll ANY USED, lltECONOITION· 

~ EO. FOitEIGN 01t INFEIIIOII MODIFIED EOU"· 

$CALL 
MENT. 
'ltiCES AND ,ltOOUCTS SUIJECf TO 
CHANGE WITHOUT NOTICE. 

• IIEI'\JTATION lACKED I Y YEAitS OF 
EX,EIItiENCE. 

• PIONEER IN OlUCT TO CONSUMER 

SAlES OF MIOO COMPUTERS AND 

ElECTRONICS 

• MIUIONS OF OOU.AJtS IN SALES 

~~ 
~IBM BOARDS 

•MICROFAZERS 
•APPLE BOARD 

'CALL 

UPON REQUEST 
•DISCOUNT PRICE LIST & 

INFORMATION KIT 

WRITE 
.MICIO IIAIMiOI(IJ smtiiS 

TUEMAaKfT OEf'T. I 4 

'CALL 

\ebatim 
DATALIPI 
DISKETTES 

$CALL 

DISCOUNT 
PRICES 

01/U THE YEAJIS 

• TENS OF THOUSANDS OF CUSTOMEIIS 
• HONEST 

• IIRIAIIlE 

Micro Management 
Systems, Inc. 

BUY 
DIRECT 

• lAl!GE INI/ENTOitY 

• NAMt llltANO l'ltOOUCTS 

,See l ist ol Advel1rn rs on Page 3:3 

2803 Thomasville Road Ea.st 
Cairo, Georgia 31728 

19121 377- 7120 TELEMARKET DEPT. 4 
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Is your filing system a 

BLACK HOLE? 
Do you We documents. never to see them ag111n) Do you 
spend hours trying to locate the nght reference. report. or 
chent record? If you do, MAP 1s the solut1on to your 
problems 

The MAP product line includes programs 
that: 

Bu1ld and ed1t text f1les 
(:d,uckly search free text f1les 
Que!} structured datil files 
Create flex1ble databases 

Sample Applications 
• Off1ce lthng systems • t'-'\a1hng hsts 
• lndeXJng references • Journal abstracts 
• l11tgatJon support • Inventory control 
• Chen! or patient records • Catalogs 
• Cro~s referencing of rese11rch notes 

Pnces range f rom S35 00 to S 195 00 
Programs for TRSDOS and CP M operating systems 

Send for a brochure on MAP's free text tnformatoon 
retneval programs and new d11tabase management 
system 

1 We woll onclude a broef explanatJon of our unique sign~~ture 
eenong techmque 

SOFTSHELL Corporation 
The Small Computer Spec1111ists for Profess1onals 

P 0 Box 18522. Blllttmore. MD 21237 .-57 

Bizgraphs 

CIRCLE COMPUTERS 
15% DISCOUNT ON MOD 1/ 111 SOFTWARE 

FROM BIG FIVE & SOFT SECTOR MARKETING 
DISK DRIVES WITH POWER SUPPUES AND CASES 
TANOON TM100.1 .aTRK SINGLE SIDE 
TANOON TM100.2 .aTRK DOUBLE SIDE 
TANOON TM100.3 80TRK SINGLE SIDE 
TANOON TM 1()(>.4 80TRK DOUBLE SIDE 
TEAC DUAL SIDED .alAI<. . . . 
REM EX .aTRK SINGLE SIDED . . . . 
WE ALSO HAVE 2 DRIVES IN A DOUBLE CASE CALL FOR PRICES 
BARE DISK DRIVES 
TANOON TM 100.1 40TRK SINGLE SIDE 
TANOON TM1()().2 .aTRK DOUBLE SIDE . 
TANOON TM 1()().380TRK SINGLE SIDE 
TAN DON TM10C>-4 80TRK DOUBLE SIDE 
TEAC DUAL SIDED .aTRK 
REMEX .aTRK 
HARD DRIVES 
5 MEGABYTE HARD DRIVE (FORMA TIED) 
10 MEGABYTE ~ARD DRIVE (FORMA TIED) 
DMA OPTION .. 
MODEL 3 COMPUTERS ANO DRIVE KITS 
MODEL 3 INTERNAL DRIVE KIT/NO DRIVES. 
MODEL 31NTERNAL DRIVE KIT/1 DRIVE 
MOOEL 31NTERNAL DRIVE KIT/2 DRIVES 
MODEL 3 LEVEl 1 4K 
MODEL 3 LEVEL2 16K 
MODEL 3 LEVEL 2 48K 
MODEL 3 LEVEL 2 4BK 1 DISK DRIVE 
MODEL 3 LEVEL 2 48K 2 DISK DRIVES 
CABLES, CASES ANO POWER SUPPLIES 
2 DRIVE CABLES 
4 DRIVE CABLES 
EXTENDER CABLES . 
SINGLE POWER SUPPLY AND CASE 
DOUBLE POWER SUPPLY AND CASE 
41 16 200NS MEMORY CHIPS . 
LOWERCASE MOO FOR MODEL 1 . 
REVERSE VIDEO MOO FOR MODEL 1 

ALl HARDWARE ITEMS ARE WARRANTED FOR 120 DAYS 

19900 
27900 
m .oo 
37900 
25900 
29900 

169.00 
249.00 
24900 
33900 
22000 
26000 

. 139500 
1695 00 
25000 

254 00 
399 00 
57400 
64900 
19900 
850 00 

1395 00 
1695.00 

2500 
3500 
1300 
49 95 
79.95 

8116.00 
11.00 
1600 

MON·FRI 8 AM 5 PM 
SAT.SUN . g AM·7 PM 

SEND FOR FREE HARDWARE AND SOFTWARE CATALOG 
CIRCLE COMPUTERS P.O. BOX 101 l 0WELL. MA 01153 (81~53 

CERTIFIED CK/MOICOD ACCEPTED. SHIPPING CHARGES ARE ACTUAL 
PERSONAL CHECKS WILl DELAY ORDER UP TO 2 WEEKS 

The Grafyx Solutions for your Business 

Pow.rful GtaphJcs. BIZGRAPH is a 
self-prompting business graphing pro
gram designed to work exclusively with 
Grolyz. Solution. Micro-lobs' Grolyx 
Solution is a plug-in, cf1p on board which 
gives tpJ 98,304 points In a 512 x 192 
matrix. That' s sixteen times os many 
points os a standard Mod$! 1111 Improve 
your business w ith dear, accurate 
graphs. Perf~ for managers, smol 
businessmen and analysts. The BIZ
GRAPH package con display line Graph, 
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Bar Chart, Pie Chart, Area Plot, 
Histogram Plot, and Scatter Plot. Data 
con bG entered from the keyboard or 
d~ files - lndudlng VlsiCo~. 

Quality Grdytc. Seled graph type, 
enter data or me name, seled options, 
and a graph Is quiddy displayed in 
amazingly fine detail. Multiple data sets 
con be combined on one graph. Another 
unique feature is the ability to display the 
hi-res sann along with the normal text 
and low-res saeen. 

V•rsatl.. Grafytc. BIZGRAPH is a 
R.xible program providing outomotk 

labeling of X and Y axis points using 85 
characters/ line. Forecasting future trends 
is possible using line fitting, quodrotk, 
and third order linear regression 
analysis. Data smoothing using moving 
overages is also possible. The finished 
graph con bG saved on disk or printed 
on any of 20 popular print.,.s. 

The Grolyx Solution package is shq,p.d 
from stock and includes the board, 44 
programs, and a 54 page manual all for 
$299.95. The BIZGRAPH program, 
sample graphs, and manual is $98. 
Shipping is free on pre-paid or COO 
~rs. (Tx. res. odd 5% soles tax.) 

· ..-~ ~ ..... "' ·~ • z .,. 464 

MICRO - LABS, INC. 214-235-0915 
902 Pinecrest, Richardson, Texas 75080 



Contmued Purchase order, invoice Custom software Programmer aids 

Flreside Computing Inc. Sales Data-base management Report generators 

5843 Montgomery Road Utilities Financial analysis 

Elkridge, MD 21227 Inventory control I.J.S. 

301-7964165 Gootb Software P rogram generators 625 Cedar St. 

CAl authoring systems 3931 South Bemiston Programmer aids Rock Springs, WY 82901 

Education St. Louis, MO 63105 Report generator 307-382-9742 

314-727-2229 Custom software 

flve Stones Software Income tax program Horizons Software Inventory control 

P .O. Box 1.369 P.O. Box 4792 

Station 8 , Ottawa, 
H &: E Computronics 

Springfield, MO 65808 Individual Systems Inc. 

Ontario, Canada KlP SR4 417-331-5673 P.O. Box 343 

613-2.38-1299 
50 North Pa.<JC~~Ck Road Games Downers Grove, IL 60515 

Garnes 
Spring Valey, NY 10977 312-968-2337 
9I~l53S Howe Software Data-base management 

Forthright Software Accounting 14 Lexington Road Inventory control 
278 Connecticut Ave. Banking New O ty, y 10956 Programmer aids 
Newington , Cf 06111 Billing 914-634-1821 Purchase order, invoice 
203-677-3826 Budget and forecast Accounting 

Color Computer graphics Cash management Budget and forecast lnfocom Inc. 
package Compilers Custom software 55 Wheeler St. 

Custom software Cost accounting Data-base management Cambridge, MA 02 138 
Education Custom software Data communications 617-492-1031 
Games Data-base management Diagnostic Games 
Operating systems Education Mailing list 
Scientific Fmancial analysis Purchase order, invoice 
Utilities Games Utilities Instant Software Inc. 

Insurance Word processing Route 101 &: EJm St. 

Freedom Micro-Systems lnc. lnterpreters Peterborough, NH 03458 

Star Route 2 Inventory control HPB Vector Co. 603-924-9471 

Wytbevile, VA 24382 Medical 130 Center St. Accounting 

703-228-5800 Operating systems East Stroudsburg, PA 18301 Billing 

Accounting Payroll, personnel 717-421-3061 Budget and forecast 

Banking Plotting/graphics Cash management Cash management 

Billing P rogram generators Compilers Cost accounting 

Budget and forecast P rogrammer aids Cost accounting Educat ion 

Cash management Purchase order , invoice Data-base management Financial analysis 

Cost accounting Report generator Interpreters Games 

Custom software Sales Operating systems Simulators 

Education ScientifiC Program/ data security Utilities 

Fmancial analysis Simulators Report generators 
lnsurance Utilities Scientific Institute for Scientific Allllly;s Inc. 

Inventory control Word processing Simulators P.O. Box 7186 

Payroll, personnel Utilities Wilmington, DE 19803 

Purchase order, invoice Hayes Microcomputer Products Inc. Word processing 21S.358-373S 

Sales 5835 Peachtree Corners East Accounting 

Utilities Norcross, GA 30092 Billing 
404-449-8791 Hurricane Laboratories Inc. Budget and forecast 

Funsoft Inc. Communications 5149 Moorpark Ave. Cost accounting 
28611 Canwood San J ose, CA 95129 Custom software 
Agoura, CA 91301 Hexagon Systems 408-257-8676 Data-base management 
213-991-6540 P .O . Box 397, Station A Accounting Education 

Games Vancouver, B.C. , Canada V6C 2N2 Data -base management Inventory control 
604-682-7646 Education Payroll, personnel 

Gamester Software Utilities Inventory control Plotting/graphics 
9 South moor O rcle Word processing Linewriter P rogram generators 
Kettering, O H 45429 Medical Project management and 
9 14-634-1821 Holman Data P rocessing Preuy print manufacturing 

Accounting 32059 W. Uncoln Purchase order, invoice Purchase order, invoice 
Budget and forecast Oroville, C A 95965 Utilities Sales 
Custom software 916-533-5992 Word processing Scientific 
Data-base management Accounting Utilities 
Data communications Billing Word processing 
Diagnostic ICM Industries 
Mailing list Holmes Engineering 10529 Connaught Drive Interface Technology 
Purchase order, invoice 33555 South 3200 West Carmel . IN 46032 P.O. Box 383 
Utilities Salt Lak~ aty' liT 84119 317-872-4827 Des Plaines, lL 60017 
Word processing 801-261-5652 Custom software 312-297-2265 

Accounting Games BSR X-10 operating system 
Good-Lyddon Data Systems Fmancial analysis Program/ data security 
5486 Riverside Drive Payroll, personnel Programmer aids lntergrapbics lnc. 
Chino, CA 91710 P urchase order, invoice Utilities 106-A South Columbus St. 
714-980-4563 Sales Alexandria, VA 22314 

Accounting Word processing ICR FutureSoft 703-683-9414 
Billing 1718 Kingsley Ave. #3 Typesetting software 
Budget and forecast Hon Finance & Insurance Computers Orange Park, FL 32073 
Cost accounting P .O . Box 23825 904-269-1918 Interpro Corp. 
Custom software Pleasant Hill , C A 94523 Communications P .O Box 4211 
Financial Analysis 415-680-7888 Data-base management Manchester, NH 03108 
Inventory control Banking Inventory control 603-669-0411 
Payroll, personnel Cost accounting Program generators Games 
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Mail list system 
ROM emulator 
Utilities 

Jntnlcolor Communications 
6048 Horizon. Drive 
East Lapsing, MI 48823 
517-351-8537 . 

Games 

J & M Systems Ud. 
137 Utah, NE' 
Albl!querque, NM 87108 
SOS-265-So'n 

Custom software 
Disk ali&nmC!Jt program 

J . fli & ~ates 
635 South HenneSsey 
New ()r.Jeiu)s; LA 70119 
504-~ 

Custom w ftware 
E<jucation 

J.{. Consulting 
74355 Buttonwood 
Palm Desert, c;A 92260 
619-346-2051 . 

Education 
Medical · 
Plotting{Graphics 
Prograrlj genc:rators 
Programmer aids 
Purch~ order, invoice 
Report generators 
Utilities 
Word processing 

Khadin & Co. 
1420 W. Shaw #8 
~CA93711 
209-221-1118 

Educaiipn 

Krell Software 
1320 Stony Brook Road 
Stot\y Brook, NY 11790 
5 16-751-5139 

Education 
Games 

Ubra Laboratories Inc. 
3495 Main St. 
Metuchen, NJ 08840 
201-494-2224 . 

Accountini 
Billing 
Custom sdftware 
Data -base management 
Education 
Inventory <;ontrol 
Payroll , personnel 
Plottting/ gra phics 
Purchase order, invoice 
Report generators 
Sales 
Scientific 
Simulator 

Undberg_h Systems 
41 Fairhill Road 
Holden, MA 01520 
6ri-852-0233 

Communica tions 
Utilities 

UtUe Bee Educational Programs 
P .O. flox 262 
Massillon, OH 44646 
21~2-40?7 

Education 
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Uzcon Tnlding 
31949 So. 300 w .. 
Salt Lake City , UT 84115 
801-484-8179 

Accounting 
Billing 
Custom software 
integrated invoicing/inven-

tory/ accounts receivable 
Inventory control 
Medical 
Purchase order , invoice 
Video tape re~tal software 

~NW ResearclJ Corp. 
2620 Walnut 
~,CA9Ui80 
714-544-5744 

· Plotthlg/graphics 
ScientifiC 
Special LNW80 software 
Utilities 

Lobo Drives International 
358 S. Fairview Ave. 
Goleta, CA 93117 
805-683-1576 

LDOS and SmalDOS operating 
systems 

Logical Systems Inc. 
8970 ~ . 55th St. 
P.O. Box 2395() 
Milwaukee, WI 53223 
414-355-5454 

Education 
Inventory control 
LDOS 
Mail list ma nager 
Programmer aids 

Managemeot Services 
2901 Oendenen 
Longview, TX 75601 

Commodities 
Custom software 
Financial analysis 
Simulato rs 

Manhattan Software Inc. 
P .O. Box 1063 
Woodland Hills, CA 91365 
213-7~ 

Accow1ting 
Cash management 
Cost accounting 
Data-base management 
Financial analysis 
Games 
Inventory control 
Purchase order, invoice 

Marathon Software 
P.O. Box 1493 
Jacksonville, TX 75766 
i 14-5!16-3212 

Games 
Football prediction 

~ 0... Products 
2<(001 Aida ~. 1/.DfJ 
~Viejo, 4 92691 
714-'M-1551 

Games 
Mas(er Electronics Inc. 
154-N. 5th St. 
Rliynlondville, TX 78580 
512-689-5536 

Accounting 

Billing 
Budget and forecast 
Cash management 
Compilers 
Cost accounting 
Data-base management 
Education 
Financial analysis 
Games 
Inventory control 
Medical 
Operating systems 
PayroU, personnel 
Programmer aids 
Phrchase order. invoice 
Repon generators 
Sales 
Word prcx;essing 

Mutek Inc. 
1908 Oregon Court, Bldg. G-3 
T~,CA90S03 
2l3-J20..6604 

Plotting/graphics 

Judson D. McClendon 
844 Sun V_.ley Road 
Birmingham, AL 35215 
205-853-8440 

Surveying 

McOintock Corp. 
P.O. Box 430980, SW 62nd Ave. 
Miami, FL 33143 
~1300 

Energy management 
Engineeril)g 
Project management 
Scientific 

Mea 
5«177 Sunset Ave. 
Yucca Valley, CA 92284 
619-365-7686 

Data-base management 
Education 
Inventory control 

Med Systems Software 
P.O. &!'· 3~58 
Chapel Hill, NC 27514 
800-334-5470 

Education 
Games 
Medical 
Pl()tting/ graphics 
Utilities 
Word processing 

MedComp Inc. 
142 Crescent St. 
Brnckton, MA 02402 
617-5834480 

Billing 
Medical 
Utilities 

Jerry Medlin & Associates 
310 S. Jefferson St. 
Napa, CA 94559 
707-255-4475 
Accounti~g 

Melbourne House Software Inc. 
333 E. 46th St. 
New York, NY 10017 
212-490-7957 

Games 

MealoS~ 
3790 Fl Camino Rnl 11121 
Plio Alto, CA 94306 
41s.&S6-{)727 

Plotting/graphics 
Simulators 

Micon Micro Systetm 
P.O. Box 3CiO 
Am, TX 76020 
817-444-2533 

ACcoUnting 
Billing . 
C)Lslom ,software 
Inventory control 
Purchase o rder, invoice 
Sales 

Micro Architect Inc. 
96 Dothan St: 
Arllngton, MA

1
02174 

6t7-MJ~m3 

Accounting 
Banking 
Billing 
Budget and forecast 
Cash rpanagement 
Custom software 
Data -base management 
Inventory control 
Mailing list 
Medical 
Payroll, personnel 
Ptogr~mer aids 
Purchase order, invoice 
Repon generator 
Utilities 
Wors!G processing 

Micro-Computer Sales Corporation 
Box 53376, 223 Fairway Drive 
Fayetteville, NC ~ 
919-483-2003 

Accoun ting 
Amusement game management 
Billing 
Country club management 
Custom software 
Insurance 
Inventory control 
Mailing list 
Management 
Medical 
Payroll, personnel 
Propen y management 
Vet management 

Micro-80 lnc. 
2665 N. Busby Road 
Oak Harbor, W 1\ ·93277 
206-675-6143 

Amateur rad io 
Budget and forecast 
Data-base management 
Educatio n 
Financial analysis 
Games 
Utilities 
Word processing 

Micro-Labs Inc. 
902 Pinecrest 
Richardson, TX 75080 
21+235~15 
. Custom software 

Plotting/ graphics 

Micro Mainframe 
11325 Sunrise Gold arcJe 
RanCho Cordova, CA 95670 
916-635-3997 
· Accounting 



Billing Mumford Micro Systems New Geoer.a&n Softwve Ph_iladelpblil ~nsulting Group Inc. 
Education Box 400 241 North IUk Drive P .O : Box lin 
Inventory control Summerland, CA 93067 Nortb HIY, WV 26101 w).nnewood, PA 19104 
Operating systems 805-9694557 J04..42I... 7091 2~9-1598 
Payroll, personnel Custom software Accounting Communications 
Programmer aids Photo typesetting interface Budget and forecast Utilities 
Purchase order, invoice P lotting/ graphics Custom software 
Sales P rogrammer aids Education PlcldeS It Trout 
Simulators Scientific Fmancial analysis P.O. BoJr 1026 
Utilities Utilities Games Goleta, CA 93116 

Medical 805~1 
Micro Projects F.ligineering Co. R.E. Musser & Sons Plotting! graphics Operating systems 
10810 W. Washington Blvd. 2816 Texas Ave. 
Culver O tj, CA 90230 Simi Valley, CA 93063 Options-80 Plcotri.n Technology Inc. 
213-202-1865 213-882-9264 Box 471-E 3531 san ~tie Blvd. 

Custom software Custom software Conco rd, MA 01742 Lantana, FL 33462 
Utilities Home inventory fo r insurance Stock o pt io n analysis 305-~2377 

Sales Utilities 

Micro Software Utilities PAD Software Inc. 

205 Dumaine Court, #105 
6827 Klrkdale ~ve Pion lpc. 

Nanos Systems Corp. Fort Wayne, IN 46815 74 Ap~ton St. 
Fort Walton Beach, FL 32548 

P.O. Box~. 5981 W. Cadillac 219485~980 Artingtori, !'tfA 02174 
904-862-5588 

Data-base management Speedway, IN 46224 Education 617-648-1717 

317-244-4078 Plotting/ graphics Utilities 

Micro Software Systems System reference cards Programmer aids 
Scient ific • Pioaet~: SoftWare . 

1815 Smokewood Ave. 
1746 ~~Ave., iJtM fullerton, CA 92631 National Integrated Software · 

hctflc Office Systems of 
714-526-8435 Servires Inc. LauderbJI, FL 33313 

Plotting/ graphics 8800 E. Arapa~oe Road Mountain View 305-739-2071 
Englewood , CO 80112 2265 Old Middlefield Way Custom software 

Mlcro Systems Software 303-694-1994 Mountain View, CA 94043 Games 

2905-B Homestead Road Budget and forecast 415-493-7455 MuSic ~or and editor 

Santa Clara, C A 95051 
Personal income tax interview Plotting! graphics 

408-~ National Software Marketing Inc. program Program generators 

Utilities 4701 McKinley St. Programmer aids 
Hollywood, FL 33021 Utilities 
~~2 Peggytronics Word processing 

Micro-Tax Accounting 381 Flrst St. 
P .O . Box 4262 

Billing Los Altos, CA 94022 Platinum Software 

Mountain View, CA 94040 
Business management 408-m-2253 P.O. BOx 833 

415-964-2843 Custom software Custom software Plattsburgb, NY 12901 

Federal and California State Games Plotting/graphics 5111-643-2650 

Income Tax 
Inventory control Utilities P rogrammer aids 
Medical Util.ities 

MicroTech Exports Inc. Purchase order, invoice 

467 Hamilton Ave., Suite 2 Simulators Pei!Tek Plus Computer Technology Inc. 

Palo Alto, CA 94301 P .O . Box 1026 7360 N. Uncoln Ave. 

415-324-9114 NC Software So!ithampton, PA 18966 UncolnwOOd, IL 60646 

Utilit ies 7216 N. Boone Ave. 215-~7-2334 31~7-001111 
Minneapolis, MN 55428 Games Accounting 

The Micro Works Inc. 612-533-8862 Word processing Billing 

P.O . Box 1110 Comm unicat ions Fmancial analysis 
Del Mar, CA 92014 Custom software Inventory control 
619-~2-2400 

Plotting/graphics Personal 1\Jiero Computers Inc. Payroll, personnel 

Games Programmer aids 475 Ellis St. Purchase order, invoice 
Language (Color Fonh) Utilities Mountain View, CA 94043 Sales 
Programmer aids 415-962-0220 
Ut ilities Nepenthe Programs Budget and forecast 

Po~fl. l)iv. of ~/QSD Inc. 
~Third Ave. , Suite F Word processing 
Chula Vislil, CA 92010 11500 ~ Fwy., Suite 125 

Misosys 714-425-5501 
o.las, TX 75219 
214-414-1976 

P .O . Box 4848 Accounting Phantasy . Custom software 
Alexandria, VA 22303 Billing Box 02205 lnterpreiers 
703-960-2998 Cash management Cleveland, OH 44102 Operating systems 

Compilers Cost accounting Games Program/data security 
Operatin~ systems Custom software. 

Programmer aids 
Plotting/ graphics Inventory control 

Utilities 
Uti lit ies Payroll, personnel Phase One Systems Inc. 

Word processing 
Programmer aids 7700. Edgewater Orjve, #830 

M·P-Software Purchase order, invoice Oakland , CA 94621 
(Fonnerty Micro Pro Systems) UtilitieS 415-562-8085 Precision Prototypes 
Route 2, Box 533 Word processing Communicat ions 410 E • . Rota 
Cumming, GA 30130 Compilers Refugio, TX 78377 
404-387~14 New Classics Software Data-base management 51~5~58 

Accounting 239 Fox Hill Road Inventory c6ntrol Banking 
Banking Denville, NJ 07834 O pera ting systems Calendar 
Custom software 201~25-8838 Program/ data security Football 5cou~ rep<)n 
Education Compiler P rogram generators Loan amonizatio n 
Games Invento ry control Report generators Mailing lisi system 
Utilities Purchase order, invoice Utilities Utilities 
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Pro/ Am Softlovlft 
220 Cardipn Road 
Cent~. OH 45459 
513-435-4480 

Disassemblers 
Utilities 

Process Cont.rol Technology 
8030 Lorraine Ave., #328 
Stockton, CA 95210 
209-95~76 

Accounting 
Billing 
Custom software 
Inventory control 
Payroll, personnel 
Purchase order, invoice 

Program Innovations 
P.O. Box 1368, 400 N. Walnut St. 
Lumberton, NC 28358 
919-739-3680 

Custom software 
Insurance 
Plotting/ graphics 
Premium finance insurance 
Programmer aids 
Utili ties 

Programmer's Institute 
P.O. Box 3191 
Chapel Hill , NC 27514 
919-967-0861 

Accounting 
Cash management 
Data·base management 
Education 
Games 
Plotting/ graphics 
Programmer aids 
Utilities 

Prosoft 
P.O. Box560 
North Holywood, CA 91603 
21~ 764-3131 

Data-base management 
Games 
Plotting! graphics 
Programmer aids 
Utilities 
Word processing 

Prototype Machine Works 
n4t Alabama Ave., #II 
Canoga Park, CA 91304 
21~~711 

Plotting/graphics 
ScientifiC 

Quality Software & Consulting 
P.O. Box 11355 
FJ Paso, TX 79924 
915-751-7638 

Communications 

Rabco Enterprises 
806 Freedom Orcle 
Harleysville, PA 19438 
215-3684866 

Custom software 
Modification of stock programs 

Racet Computes Ud. 
1330 N. Glassell, Suite M 
Orange, CA 92667 
714-997-4950 

Compilers 
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Interpreters 
Operating systems 
Programmer aids 
Scientific 
Utilities 
Word processing 

Rllinbow Software Services Ud. 
70708 Farrell Road SE 
Calgary, Alberta T2H OT2 
Canada 
40~253..{)142 

Accounting 
Billing 
Budget and forecast 
Cash management 
Cost accounting 
Custom software 
Financial analysis 
Inventory control 
Payroll, personnel 
Program/ data security 
Purchase order, invoice 
Sales 
Utilities 

Real Software Co. 
P .O. Box 401 
Hopedale, MA 01747 
617-393-<i281 

Games 
Education 
Plotting/ graphics 
Simulators 

Refware, Division of 
David Whitney Associates 
P.O. Box 451 
Chappaqua, NY 10514 
914-238-8896 

Word processing 

·Reliable Ca<ih Register Inc. 
415~urySt. 
Worcester, MA 01607 
617-755-8084 

Communications 
Custom software 
Retail inventory control 

Rem Industries Inc. 
9420 8 Lurling Drive 
Chatsworth, CA 91311 
213-341-3719 

Custom software 
Forms generators 
Home inventory for insurance 
Utilities 

Remarkable Software Inc. 
1781 Fifth St. 
Muskegon, Ml 49441 
616-728-9100 

Color Computer magazine 
Typesetting service 

Remsoft Inc. 
571 E. !85th St. 
Euclid, OH 44119 
216-531-1338 

Education 
Insurance 

Rockware Data Corporation 
P.O. Box 401710 
Oallas, TX 75240 
214-596-0588 

Accounting 
Amortization 
Tax and pension plan 

Rogo Computer Products 
4752 De Beers Drive 
FJ Paso, TX 79924 
915-751-7638 

Communications 

Rontel Corp. 
903 Shady Drive, SE 
Vienna, VA 22180 
703-281-4061 

Games 
Programmer aids 

Sandpiper Software 
P .O. Box 336 
Maynard, MA 01754 
617-568-8641 

Accounting 
Custom software 
Education 
Garnes 
Inventory control 
Point of sale 

See-Thru Enterprises 
933 Frank Ave. 
Windsor, Ontario, Canada 
519-735-2995 

Education 
Light pen software 
Music Program 
Plotting/ graphics 

Semi Disk Systems 
P .O . Box GG 
Beaverton, OR 97075 
503..{)42-3 100 

Installation software for Semi Disk 

Serious Personal Computing 
P.O. Box 7059 
Nashua, !'IIH 03060 
603-888-1376 

Accounting 
Compi lers 
Custom software 
Education 
General business 
In ventory control 
Operating systems 
Scientific 
Utilities 

Shawmut Systems 
I 05 Circle Drive 
Somerset, MA 02726 
617-{;72-9794 

Accounting 
Banking 
Billing 
Budget and forecast 
Cash management 
Custom software 
Inventory control 
Payroll, personnel 
Purchase order, invoice 
Utilities 

The Smallsystem Center 
P.O. Box 268 
New Hartford , CT 06057 
203-482-3689 

Custom software 
Data-base management 
Education 
Plotting/ graphics 
Program/ data security 
Program generators 
Programmer aids 
Sales 

Utilities 

Small System Design 
22SA Lowell Road 
Hudson, NH 03051 
603-880-1322 

Text editing 
Word processing 

Soft Images 
200 Route 17 
Mahwah , NJ 07430 
201-529-1440 

Custom software 
Education 
Games 
Plotting/ graphics 
Programmer aids 
Scientific 
Simulators 
Ut ilities 
Word processing 

Softbyte Computing 
Box 217 
Wallingford, CT 06492 
203-288-2036 

Data-base management 
Education 
Food coupon shopping list 
Plotting/ graphics 
Sales 
Scientific 
Simulators 

Softouch 
3200 Polaris, Suite 3 
Las Vegas, NV 89102 
702-367-2033 

Utilities 

So(tware Affair 
858 Rubis Drive 
Sunnyvale, CA 94087 
408-730-1030 

Music synthesizers 

Software Concepts 
105-106 Preston Valley 
Shopping Center 
Dallas, TX 75230 
214-458-0330 

Data-base management 
Games 
Plotting/ graphics 
Utilities 
Word processing 

Software Models 
23913 Bowl Road 
Crestline, CA 92325 
714-338-5075 

Budget and forecast 
Custom software 
Financial analysis 
Purchase order, invoice 
Sales 
YisiCalc templates 

Spectral Associates 
141 Harvard Ave. 
Tacoma, W A 98466 
~565-8483 

Compilers 
Education 
Garnes 
Operating systems 

Program generators 
Programmer aids 
Scientific 

Continued 



WORD GRAPHICS 
DATA PROCESSOR 

Copy Art II has earned the "Professional 
Software Programmers Association's 
Recommended Seal of Approval" 
Certification #1633 

Columns DOS Commands Like Dir, 
Sorting Kill & Free 
Graphics Hi-Res Graphics Supported on 
Math Most Printers with Capability 
Graphic Characters Free Mail List Program Allows 
Justify/Proportional Merging Names with 
Super/Sub Script Form Letters 
Underlining Scripsit File Loader 
Change Character Size or Imbed Printer Control Codes 

Pitch Easily! Block Move 
Help Command Find/Replace with Wildcard 
Electric Webster Integration and Repeat 
Headers/Footers Super Easy Manual & 
Page Numbering Reference Card ! 
Edit Basic Programs Add Graphics Easily! 

CUSTOMIZED PRINTER DRIVERS FOR 
Radio Shack LP II , V, VI , VI II, DMP2100, DMP100, DMP500, DMP600, 

Daisy Wheel II 
Epson MX-80, MX-80F/T, MX-100, FX-80 (all with or without Graftrax 80, 

Graftrax Plus, or Type Il l) Smith-Corona Daisy Wheel 
Okidata 80, 82A, 83A, 84, 92, 93 Brother HR-1 Daisy Wheel 
C. ltoh 8510, 1550, Prowriter Series , Starwriter F-1 0 series, Printmaster 
Others supported. Call if yours is not listed . Printer must have mechanical ability 

to do some features. 

call toll free ----~!!!!!1!1111111111 

800-528-1149 

This Report Card was 
done for Copy Art 
Version One (since 
vastly improved to 
CopyArt II). 

·As a word processor 
with integral graphics 
capabilities, CopyArt is 
fabulous!" 

Dan Robinson , 
80 MICRO, Sept 82 

COPY ART ....... .. . . . . 149.95 
Extra printer drivers .. . . . .. 19.95 

Visa/MC/AMEX 
Check/COD 

Computer Products Inc. 
4897 E. Speedway Tucson, AZ. 85712 

"ELECTRIC WEBSTER" .. 149.95 {602) 323-9391 ..-164 

Hardware Requirements TRS-80 Mod I, Ill or IV 
48K Memory One Disk Drive/Double Density Two Disk Drives/Single Density 
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GRADE BOOK 
• D•sk ptogram tone dosk requored) 
• S mple comp<ellens•ve 
• laacher desogned ~nc:l acclatmed 
• In use for <l'ter 3 years 
• No computer knowledge reQu•red 
• Ltne pronter oploonal 
• Guaranteed 

IBM-PC I TRS·BO 1/ 111 I APPLE II 
'36 95 '34 95 '36 95 

-
• Bra n CompuTeasers IBM -PC APPLE •t9 95 
• lestmaster Seroes IBM -PC ' 19 95 each 
• Boggel Word Game IBM -PC •10 95 
• Jeopard TRS·80 Iiiii '9 95 
• Factor LaDeiiCAii TRS 80 l/111 ' 29 95 
• Gradlf Po.nt Average IBM lRS-80 ' 7 95 

~COMP<ITIN~ 
Oeol 2 

\.. 609 Oa• Cd l I _I' ....... ~ 4t>738 .J 

wabasH 
six-y6/u w• rr•nt••d .-Jt>r 

DISKETTES! 
$18.95/box (1 0) 
with FREE library easel 
5' •" s•ngle·side. single-density, double-density 
edd U / bo• 8" disks comparably priced Add S2 
per order shipping. In lllint1is 1dd 6" s1l1s 111. 
lmmed1a11 sh1pment on VISA, Master Card or 
Money Order, Add 14 days lor personal checks 

CALL TOLL FREE ~ 
(800) 222-1248 

In ll linols Call (312) 882-8315 
DEALERS/ SCHOOLS/ USER GROUPS/ 
Call fo r our low volume d1scount pnces• 

DIGITAL IMAGES 
Box 941005. Schaumburg IL 60194 

TMTRSSO color 

rt..a was some .,.,......,. at 1M Nov.,... 
t>er meet ng wnen ll'le RadoO Sh-.:11 'liP'• 
sonutwes stated 11\11 11'18 sollware "' 1M 
ROI.t cartnclges could noc bfl copoed Thos 
"""'" 1 68 Micro JourNII reported 1\ey 1\ed 
dooassombled lho progr I 'liS on RO'A by 
ovonng some ol 1M a>nnee10r ,.,. wtll 
._ Theypromose-noxlmonl\ N
rol a~ """"'""'!l can 1 be done' n .. 
mag&lJM _.,. 10 bflll'le onoy SOU'COI SO far 
ollll<tncal onlonnatoons on 1\o TRS-80 color 
,ompuiO< • Oovotecl to SS-50 6800 and 
680S mach,. up to ,_ 68 Mtao Journal 
plane to onc!u<le tho TRS 110 68011 untl on 
luturetS'IUel ~ 

To 9 .. 1111 MOST from your 68011 CPU Thos ts 1\o 
BEST SOURCE• Tho ONLY MIQazono lor 1\e ti809 
Coro-4>urar Monr\1 Ahead d AI o.,_,, 

68 MICRO JOURNAL 
5900 Cassandra Smrth Ad 

HIXSOn . TN 37343 
, U u' 

1Yr-U .. ~2 TI $ .. «'~ Y• JM~ 

·~O"f>tQ"\ $w!fl rf> AGO $ '2 Yr 10 USA Prtc 

.c:.o,:;~~"/' ~,.~~o-: ~;~.;,~ v~01U::s~:,,. ;213 
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Verbatim 
flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited CO.D. and 
charge cards accepted. -VIS4' 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
Sen Luis Obispo, CA 
9340 I In Cal call 
(800) 592·5935 or 

...._ ____ ......../ (805) 543-1037 

maxell 

.-207 

··"· ~ C . ITCH · :;:... 7 . • • ..._ 
c.,.~,.••••• Ml" · ~ 

... -&A. 

M in :a 

..-199 

' til\• ............. . 

11IE 
ONLY 

MAGAZINE FOR 
MODEL II A 16 
USERS 

Seduction 
the male-female connection! 

' TRS-80 11114 
48K· I DRIVE $49.95 

Foreign Computer 
Stores/Magazine Dealers 

You ha\ e a large technical audience that 
speaks English and is in need of the kind of 
microcomputer mformation the Wayne 
Green Publications group provtdcs. 

Provide ~'Our audience with the maga
zi~ they need and make monc> at the 
same time For details on selling Mkrrl· 
CQmpuh ng, ~. Desktop Computing, 
~. HOT CoCo, Instant $oftwarr and 
WC1y!!f Crrrn BookJ contact · 

Sandra Jos e ph 
World Wide Me dia 

386 Park Ave . Sout h 
New York, N.Y. 10016 

Phone-(212) 686·1~20 
T elu:- 620430 

80 Micro does not keep subscnpt ion 
records on the premises, therefore 
calling us only adds time and doesn't 
solve the problem. 

Please send a descnption of the prob
lem and your most recent address 
label to: 

® 
aorncro 
Subs cription Dept. 
PO Box 981 
Farm ingda le, NY 11737 

lhank you and en,oy you t subscrrplron 



Coflt;nu«< Games Trend Software 01. Payroll, personnel 
Utilities General business P.O. Box 741 Purchase order, invoice: 
Word processing Bloomfield Hllb, MJ 48013 Repon generators 

T.C.E. Prognuns 313-540-8143 Utilities 
Standard Microsystems lnc. P .O. Box 2477 Games 
136 Granite Hill Olurt Gaithersburg, MD 20879 
Langhorne, PA 19047 301-963-3848 
215-968-5966 Custom software Vldeotronlcs of Sarasota Inc. 

Data-base management Education Triple-D Software 
1725 S. Tamlaml Trail 

Investment analysis Plotting/graphics Sarasota, FL 33579 
P .O. Box 642-A 813-953-2332 

Star-tots Layton , UT 84041 Tax 
P .O . Box 209 80 1-546-2833 

Mt. Kisco, NY 10549 Taranto & Associates lnc. Compilers 

914-241.m87 121 Paul Drive Custom software 

Cash management San Rafael , CA 94903 Education Volks-30 Software Inc. 
Games 415-472-2670 Games 202 Packets Olurt 
Operating systems Accounting Home knitting Williamsburg, VA 23185 
Utilities Billing Operating systems 804-226-0005 
Word processing Budget and forecast Programmer aids Communications 

Cash management Purchase order, invoice Custom software 
Star Value Software Cost accounting Utilities Data-base management 
12218 Scribe Drive Inventory control Utilities 
Austin, TX 78759 Payroll , personnel 
512-837-5498 Purchase order, invoice 

Cash management Repon generators Tsasa lnc.!Powerbyte Software Western Operations 
Investment analysis Sales 2 Chipley Run 395 N. Hayden Bay Drive Word processing West Berlin, NJ 08091 Portland, OR 97217 

Stam-30 609-346-3063 503-289-1133 
P .O . Box 2163 Accounting Operating systems 
E. Peoria, 1L 61611 

Telexpmlllnc. 
Banking Programmer aids 

309~94-7075 Billing Utilities 
Custom software Route 130 & Beverly-Rancocas Budget and forecast 
Data-base management Willingboro, NJ 011046 Cash management 
Financial analysis 601J...877-4900 Data-base management 

Communications Financial analysis John Wiley & Sons 
Storybooks of the Future Insurance Purchase order, invoice 605 Third Ave. 
P.O. Box 4447 Program generators Sales New York, NY 10158 
Santa Oara, CA 95054 Repon generators Utilities 212-850~2 
415-386-5184 Word processing Billing 

Education Data-base management 

Think Software lnc. Education 
STSC lnc. 

572-810 W. Broadway Utilities 
2115 E. Jefferson St. 
R~.MD~ 

Vancouver, B.C. , Canada V5Z 4C9 Univair Inc. 

301-984-5000 6M-261-1261 9024 St. Charles Rock Road 

APL •Pius/80 application Fmancial analysis St. Louis, MO 63114 Williams Enterprises 

314-426-1099 3101 C heverly Ave. 
development system 

Accounting Cheverly, MD 20785 

Sublogic Olmmunicatlon Corp. Billing 301-773-3015 

713 Edgebrook Drive 
Thoughtware Publishing 

Budget and forecast Bible teaching 

Champaign, IL 61820 
(Formerly Data Train) 

Cash management 
P.O . Box669 

217-359-8482 Grants Pass, OR 97526 
Cost accounting 

Education Custom software 
Games 

5(l3..476.1467 
Education Windham Software Inc. 

Plotting/ graphics 
Accounting 

Financial analysis 29/ 31 lvanhill St. 
Billing WIUimantlc, CT 06226 

Simulators Budget 
Insurance 

203456-3530 
Utilities Inventory control 

Cash management Legal time and billing Budget and forecast 

Swallow Software 
Cost accounting Medical Cash management 

P .O . Box 502 
Custom software 

Payroll, personnel Dental office system 

Flo rence, AL 35631 
Education Propeny management Medical office system 

205-766-0030 
F mancial analysis Purchase order, invoice 

Games 
Interpreters Real estate multi-list 
Inventory control 

Sales 
Payroll, personnel Xitex Corp. 

Swayback Software Program/data security 9861 Chartwell 
Box 1531 Program generators Dallas , TX 75243 
Merchantville, NJ 08109 Purchase order, invoice 214-349-2491 
609-778-0811 Repon generators Universal Data Research Inc. TRS-80 to standard bus (C PU) 

Custom software Sales 2457 Wehrie Drive driver handshaking soft ware 
Data-base management Utilities Buffalo, NY 1422 1 
Program generators 716-631-3011 
Programmer aids Accounting 
Report generators Billing XYZT Olmputer Dimensions Inc. 
Utilit.ies Transformation Technologies Church contributions 2 Penn Plaza, Suite 1500 

194 Lockwood Lane Compilers New York, NY 10121 
T & D Software Bloomingdale, IN 60108 Custom software 212-244-3100 
144 W. 28th St. 312-351-1210 Data-base management Data-base management 
Holland , MJ 49423 Cash management Interpreters Interpreters 
616-396-7577 Utilities Inventory control Programmer aids 

Education Word processing Operating systems Utilities 
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Software 
Manufacturers 

by 
Product 

Accounting 
Action Computers 
Alphanetics 
Analytical Processes Corp. 
Chuck Atkinson Programs 
Canty & Associates 
Century Software Systems 
Color Software Services 
Computer Discount 
Computer Generated Data 
Computerware 
CPAids Inc. 
Creative Computer Center 
Cybernetics Inc . 
D. B. Software Co. 
DCS Software 
DLP Co. 
Freedom Micro-Systems Inc. 
Good-Lyddon Data Systems 
H & E Computronics 
Holman Data Processing 
Holmes Engineering 
Howe Software 
Hurricane Laboratories Inc. 
Instant Software Inc. 
Institute for Scientific 

Analysis Inc. 
Libra Laboratories Inc. 
Lizcon Trading 
Manhattan Software Inc. 
Jerry Medlin & Associates 
Micon Micro Systems 
Micro Architect Inc. 
Micro-Computer Sales Corp. 
Micro Mainframe 
M-P-Software 
National Software Marketing 
Nepenthe Programs 
New Generation Software 
Plus Computer Technology Inc. 
Process Control Technology 
Rainbow Software Services Ltd . 
Rockware Data Corp . 
Howard W. Sams & Co. Inc. 
Sandpiper Software 
Serious Personal Computing 
Shawmut Systems 
Taranto & Associates Inc. 
Thoughtware Publishing 
Tsasa lnc./Powerbyte Software 
Univair Inc. 
Universal Data Research Inc. 

Banking 
Action Computers 
Computer Discount 
Computer Generated Data 
Creative Computer Center 
Freedom Micro-Systems Inc. 
H & E Computronics 
Hon Finance & Insurance 
Computers 
Micro Architect Inc . 
M-P-Software 
Precision Prototypes 
Shawmut Systems 
Tsasa lnc./Powerbyte Software 

Billing 
Action Computers 
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Analytical Processes Corp. 
Baudy House 
Bi-Tech Enterprises 
Computer Discount 
Computer Generated Data 
Computer Shack 
Computerware 
Cybernetics Inc. 
D. B. Software Co. 
DLP Co. 
Freedom Micro-Systems Inc. 
Good-Lyddon Data Systems 
H & E Computronics 
Holman Data Processing 
Instant Software Inc. 
Institute for Scientific Analysis Inc. 
Libra Laboratories Inc. 
Lizcon Trading 
MedComp Lnc. 
Micon Micro Systems 
Micro Architect Inc. 
Micro-Computer Sales Corp. 
Micro Mainframe 
National Software Marketing Inc. 
Nepenthe Programs 
Plus Computer Technology Inc. 
Process Control Technology 
Rainbow Software Services Ltd. 
Howard W. Sams & Co. Inc. 
Shawmut Systems 
Taranto & Associates Inc. 
Thoughtware Publishing 
Tsasa lnc./Powerbyte Software 
Univair Inc. 
Universal Data Research Inc. 
John Wiley & Sons 

Budget and Forecast 
Action Computers 
Analytical Processes Corp. 
Astro-Star Enterprises 
Canty & Associates 
Century Software Systems 
Chromasette Magazine 
CLOAD Magazine Inc. 
Color Software Services 
Computer Discount 
Computer Generated Data 
Creative Computer Center 
Freedom Micro-Systems Inc. 
Good-Lyddon Data Systems 
H & E Computronics 
Howe Software 
Instant Software Inc. 
Institute for Scientific Analysis Inc. 
Micro Architect Inc. 
Micro-SO Inc. 

ational Integrated Software 
Services Inc. 

New Generation Software 
Personal Micro Computers Inc. 
Rainbow Software Services Ltd. 
Howard W. Sams & Co. Inc. 
Shawmut Systems 
Software Models 
Taranto & Associates Inc. 
Thoughtware Publishing 
Tsasa lnc./Powerbyte Software 
Univair Inc. 

Cash Management 
Action Computers 
Adventure International 
The Alternate Source 
Astro-Star Enterprises 
Chuck Atkinson Programs 
Century Software Systems 
Communications Electronics 
Computer Discount 
Computer Generated Data 
Computer Shack 

Computerware 
Creative Computer Center 
D. B. Software Co. 
DLP Co. 
Freedom Micro Systems Inc. 
H & E Computronics 
HPB Vector Co. 
Instant Software Inc. 
Manhattan Software Inc. 
Micro Architect Inc. 
Nepenthe Programs 
Rainbow Software Services Ltd. 
Howard W. Sams & Co. Inc. 
Shawmut Systems 
Software Models 
Star-Kits 
Star Value Software 
Taranto & Associates Inc. 
Thoughtware Publishing 
Transformation Technologies 
Tsasa lnc./Powerbyte Software 
Univair Inc. 
Windham Software Inc. 

Compliers 
Action Computers 
Algorix Software 
The Alternate Source 
Chromasette Magazine 
CLOAD Magazine Inc. 
Computer Discount 
CRB Microtools 
Eigen Systems 
H & E Computronics 
HPB Vector Company 
Misosys 
New Classics Software 
Phase One Systems Inc. 
Racet Computes Ltd. 
Serious Personal Computing 
Spectral Associates 
Triple-D Software 
Universal Data Research Inc. 

t Accounting 
Action Computers 
Color Software Services 
Computer Discount 
Computer Generated Data 
Creative Computer Center 
D. B. Software Co. 
Freedom Micro-Systems Inc. 
Good-Lyddon Data Systems 
H & E Computronics 
Hon Fmance & Lnsurance Computers 
HPB Vector Co . 
Instant Software Inc. 
Institute for Scientific Analysis Inc. 
Manhattan Software Inc. 
Nepenthe Programs 
Rainbow Software Services Ltd . 
Taranto & Associates Inc. 
Thoughtware Publishing 
Univair Inc. 

Custom Software 
Action Computers 
Algorithmic Associates 
The Alternate Source 
Analytical Processes Corp. 
AString Systems 
Astro-Star Enterprises 
Aton International Inc. 
Bi-Tech Enterprises 
Howard Bowe 
Business Problem Solvers 
Century Software Systems 
Color Software Services 
Communications Electronics 
Computer Applications Unlimited 
Computer Business Systems 

Computer Discount 
Computer Generated Data 
Computerware 
Control Craft Inc. 
CRB Microtools 
Creative Computer Center 
Custom Data 
Datacom Computer Sales & 

Supplies 
DCS Software 
Easi Software Inc. 
Eigen Systems 
J. Eli & Associates 
Forthright Software 
Freedom Micro-Systems Inc. 
Good-Lyddon Data Systems 
H & E Computronics 
Hon Finance & Insurance 

Computers 
Howe Software 
ICM Industries 
u.s. 
Institute for Scientific 

Analysis Inc. 
J & M Systems Ltd . 
Libra Laboratories Inc. 
Lizcon Trading 
Management Services 
Micon Micro Systems 
Micro Architect Inc. 
Micro Projects Engineering Co . 
Micro-Computer Sales Corp. 
Micro-Labs Lnc. 
M.P . Software 
Mumford Micro Systems 
R.E. Musser & Sons 

Marketing Inc. 
NC Software 
Nepenthe Programs 
New Generation Software 
Peggytronics 
Pioneer Software 
Powerso ft , Div. of 

Breeze/ QSD Inc. 
Process Control Technology 
Program Innovations 
Quality Software & Consulting 
Rainbow Software Services Ltd. 
Reliable Cash Register Inc. 
REM Industries Inc. 
Sandpiper Software 
Serious Personal Computing 
Shawmut Systems 
The Smallsystem Center 
Soft Images 
Starrs-80 
Swayback Software 
T.C.E. Programs 
Thoughtware Publishing 
Triple-D Software 
Univair Inc. 
Universal Data Research Inc. 
Volks-80 Software Inc. 

Data-Base Management 
Action Computers 
Adventure International 
Algorix Software 
The Alternate Source 
A$tring Systems 
Autel Electronic Co. 
Robert R. Belanger, Ph.D. 
Bible Research Systems 
Century Software Systems 
Computer Discount 
Computer Generated Data 
Computerware 
Data Management Systems 

Conlinutd 



Because it's there. And It'll be 
there until you have Easy Calc. 
Business Analysis and Master 
Plot. . . three esscnllal addi
tions to the modem profession
al's survival gear. Why spend 
endless hours forecasting. cal
culating and graph-p lotting 
when Instant Software's busi
ness programs can do It for you? 
At a fraction of the time. And at 
a fraction of what you'd expect 
to pay. 
MASTER PLOT ________ __ 

Get your point across graphically with 
this professional graph·plottlng and 
prinllng package. 

• Enter graph data from keyboard 
equations or from your BASIC 
programs 

• Plot up to 10 sets of data on the 
same ~raph. 

• Create your own plotting symbols 
• Ch()()S(' any number of hori.wntal 
and vertical lines. 

• Select your own number of Inter· 
polatcd points between your data 
points. 

• Print graphs any size from I x I to 
7 x 24 Inches. 

Plus much more! Make you r charts and 
graphs the easy way with Master 
Plot. 
Requires. TR5-80" Model I only 

48K Disk Epson • " MX-80 
printer with Graphtrax 
IIQ435RD S 149.95 

BUSINESS ANALYSis----
Get forecru,ling capabilltJcs previously 
available only on large computers. This 
nexlble. professional time series analy· 
sis and forecasting package lets you· 

• Forecast and analyze salt.'S. 
• Per form product and business 

planning. 
• Analyze stock. trends and growth 
rates 

• Research business cycles. 
• Forecast spending and energy con-
sumption . 

Plus much more! Analyze and forecast 
like a pro with Business Analysis. 
Requires: TR5-80 Model I and Ill 32K 

Tape RQ140R $75.00 
Disk #Q l 52RD $99.95 

~0 
~1 '- \ ~ 

LJ \--~ 
v-~~ 

-lGAAvt:S 

EASY CALC-------
Tum your TR5-80 Into an electronic 
spreadsheet! 

• Write numeric data Into sim ple 
rows and columns on your screen 

• Add. subtract. multiply. divide or 
exponentiate single values or rows 
and columns. 

• Calculate percentages and sum· 
matlons of rows or columns 

• Enter and save entire series of 
calculations. 

• Handles up to 600 Ogures. 
Written for non-<:omputerists. Easy to 
understand Instructions. Easy to use. 
Requires: TR5-80 Disk 48K 

Model I. #Q269RD $49.95 
Model lJI R0369RD $49.95 

•• t: ,,.,.,n 1!1 a lnltkmarl< nf F.P""" Amc'r1<'8 ' TitS-80 ~a trad~mark or IM Had to~ ..... k l.>lvi>.IOI\ ol Tan<h Corp r-----------------------------
YES! I want to conquer that mountain! 
&nd m!' "0269RD@ $49 95 _ "0369RD a $49 95 

"0435RD@S I4995 "'0152RD@S9995 _ "'0140R @$75.00 

~checkiMO 

Amer. Ex. 

L MC 
VISA 

Add 82 50 l""'dlo:• und handling 

NAME __ 
ADDRESS __________________________ _ 

CITY __ __ STATE __ J IP __ 

CARD11 

INTERBANK"---- EXP. DATE. __ _ 

SIGNATURE _____ _ 

33AB8C 

='--='--- 1-800-258-5473 
Rte. 101 & Elm Street 

P.rnorouan, NH 03458 .-598 
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FREE 
business software 

directory 

• Rad io Shack's Model I, 2, 3 & 16 
• CPM: ... X~rox~ Alto .. . 
• IBM Personal Computer & compatibles 

"(DBMS) is GREAT!" -publisher of 80-US 

"(G L) s uperior to either the Osborne (S BSG & Taranto) or 
Radio S hack ... MAIL-X has a greater capacity . . . more 
flexible than (R.S.)" -columnist of 80-microcomputing 

"imperceptively fast ... (DBMS) is a good and reliable 
wo rkhorse" -publisher of Interface Age 

Data base manager. integ rated accounting package (AR. AP. 
G L & Payroll) . inventory, word processing. and mailing li st . 
Compare and be selective! Top-quality software at mass
production prices! 

Micro Architect Inc. 
~6 Great Pine Ave. Burlington, MA 01803 
~ 617-273-5658 

.-149 

The call for authors is out! 
Wayne Green Books announces a De
cember 31, 1983 deadline for submit
ting manuscript proposals for the up
coming publication list. Ideas for book
length manuscripts about any micro
computer system or area of electronics 
will be considered. In addition to pay
ment and royalties, we offer our distri
bution channels and the marketing 
support your book deserves. 

Send proposals or requests for a copy 
of our Writer's Guide to: 

Editor, Wayne Green Books 
Peterborough, NH 03458. 

Or call toll-free 1-800-343-0788 . 

MICRO DESIGN INTRODUCES 

WINCHESTER HARD DISK SYSTEM 
For the TRS..SO, ffiM & Apple Computer 

~~~~~22fSf:ff:f9?57~ FEATURES 
• Approximately nine times faster than sl4ndard floppy disk drives 

• Mix & Match Fixed & Removable drives for a custom system 

• Up to 45 merabyte on·line storage • Buih·in error detection & correction. 

. ' 95 
&a~,$1299 
MICRO DESIGN 

Tex. Res. Ca/1512-441-7890 6301 Manchaca Rd. Suite B • Austin, TX. 78745 

1-800-531-5002 -·~ 



Continued 

Data Strategies Inc. 
Datacom Com puter Sales & Supplies 
FGA Software 
H & E Computronics 
Hon Finance & Insurance Computers 
Howe Software 
HPB Vector Co. 
Hurricane Laboratories Inc. 
IC R Futuresoft 
lndivi~ual Systems Inc. 
Institute for Scientific Analysis Inc. 
Libra Laboratories Inc. 
Manhattan Software Inc. 
Meca 
Micro Architect Inc. 
Micro-80 Inc. 
Micro Software 
Phase One Systems Inc. 
Prosoft 
Quality Software & Consulting 
The Smallsystem Center 
Soft byte Computing 
Software Concepts 
Standard Microsystems Inc. 
Starrs-80 
Swayback Software 
Tsasa lnc./Powerbyte Software 
Universal Data Research Inc. 
Volks-80 Software Inc. 
John Wiley & Sons 
XYZT Computer Dimensions Inc. 

Education 
Acorn Software Products Inc. 
Action Computers 
Analytical Processes Corp. 
Astro-Star Enterprise 
Avalon Hill Microcomputer Games 
Basics & Beyond Inc. 
Becker Elect ronics Inc. 
Bible Research Systems 
Chromasette Magazine 
CLOAD Magazine Inc. 
Color Software Services 
Creative Computer Center 
Dorsett Educational Systems Inc. 
Early Garnes 
Educational Software Library Inc. 
En-Joy Computer Programs 
FGA Software 
Fireside Computing Inc. 
Forthright Software 
Freedom Micro-Systems Inc. 
H & E Computronics 
Hurricane Laboratories Inc. 
Instant Software Inc. 
Institute for Scientific Analysis Inc. 
J . Eli & Associates 
J .F. Consulting 
Khadin & Co. 
Krell Soft ware 
Libra Laboratories Inc. 
Little Bee Educational Programs 
Meca 
Micro-80 Inc. 
Micro Mainframe 
M-P-Software 
New Generation Software 
PAB Software 
Quality Software & Consulting 
Real Software Co . 
Remsoft Inc. 
Howard W. Sams & Co. Inc. 
Sandpiper Software 
ScreenPlay 
See-Thru Enterprises 
Serious Personal Computing 
The Smallsystem Center 
Soft Images 
Softbyte Computing 
Spectral Associates 

Storybooks of the Future 
Sublogic Communication Corp. 
T & D Software 
T.C.E. Programs 
Thoughtware Publishing 
Triple-D Software 
Univair Inc. 
John Wiley & Sons 

f1nancial Analysis 
Action Computers 
Analytical Processes Corp . 
Chuck Atkinson Programs 
Bayesian Investment Services 
Robert R. Belanger, Ph. D. 
Canty & Associates 
Century Software Systems 
Chromasette Magazine 
CLOAD Magazine 
Color Software Services 
Computer Discount 
Creative Computer Center 
Datamate Co. 
DLP Co . 
Freedom Micro-Systems Inc. 
Good-Lyddon Data Systems 
H & E Computroni~s 
Holmes Engineering 
Hon Finance & Insurance Computers 
Instant Software Inc. 
Management Services 
Manhattan Software Inc. 
Micro-SO Inc. 
New Generation Software 
P. Tree Enterprises 
Plus Computer Technology Inc. 
Rainbow Software Services Ltd. 
Howard W. Sams & Co. Inc . 
Software Models 
Starrs-80 
Think Software Inc. 
Thoughtware Publishing 
Tsasa lnc./Powerbyte Software 
Univair Inc. 

Games 
ABS Suppliers· 
Acorn Software Products Inc. 
Action Computers 
Adventure International 
AJgorithmic Associates 
AJpha Products 
The AJternate Source 
Anajytical Processes Corp. 
Autel Electronic Co. 
Aval.on Hill Microcomputer Garnes 
Banana Soft 
Basics & Beyond Inc. 
Big Five Software 
Cedar Software 
Chromasette Magazine 
CLOAD Magazine Inc. 
Color Software Services 
Computer Appl ications Unlimited 
Computer Shack 
Computerware 
Control Craft Inc. 
Cornsoft 
Custom Software 
Datasoft Inc. 
DCS Software 
Discovery Garnes 
Early Garnes 
Epyx/ Automated Simulations Inc. 
B. Erickson Software 
Esmark Inc. 
FGA Software 
Five Stones Software 
Forthright Software 
Funsoft Inc. 
Gamester Software 
Instant Software Inc. 

Manhattan Software Inc. 
Mark Data Products 
Melbourne House Software Inc. 
The Micro Works Inc. 
Micro-SO Inc. 
M-P-Software 
National Software Marketing Inc. 
New Generation Software 
Pei/Tek 
Phantasy 
Pioneer Software 
Prosoft 
Quality Software & Consulting 
Real Software Co. 
Rontel Corp . 
Sandpiper Software 
ScreenPlay 
Soft Images 
Software Concepts 
Spectral Associates 
Star-Kits 
Sublogic Communication Corp. 
Swallow Software 
T & D Software 
Trend Software Co. 
Triple-D Software 

Jnsul'llnce 
Action Computers 
Computer Discount 
DLP Co. 
Freedom Micro-Systems Inc. 
H & E Computronics 
Micro-Computer Sales Corp. 
Program Innovations 
Remsoft Inc. 
Univair Inc. 

Interpreters 
Action Computers 
The Alternjlte Source 
Chromasette Magazine 
CLOAD Magazine Inc. 
Computer Discount 
Computerware 
H & E Computronics 
HPB Vector Co. 
Phase One Syst'ems Inc. 
Powersoft, Div. of Breeze/ QSD Inc. 
Racet Computes Ltd . · 
Thoughtware Publishing 
Universal Data Research Inc. 
XYZT Computer Dimensions Inc. 

Inventory Control 
Action Computers 
Analytical Processes Corp. 
Chuck Atkjnson Programs 
Bi-Tech Epterprises 
Business Problem Solvers 
Century Software Systems 
C.F. Kerchner & Associates Inc. 
Color Software Services 
Computer/ Business Services 
Computer Disco unt 
Computer Generated Data 
Computerware 
Creative Computer Center 
D.B. Software Co. 
DCS Software 
Eltech Associates 
Freedom Micro-Systems Inc. 
Good-Lyddo n Data Systems 
('I & E Computronics 
Hon F'mance & Insurance Computers 
Hurricane Laboratories Inc. 
ICR Futuresoft 
I.J .S. 
Individual Systems Inc. 
Institute for Scientific Analysis Inc. 
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Libra Laboratories Inc. 
Lizcon Trading 
Manhattan Software Inc. 
Meca 
Micon Micro Systems 
Micro Architect Inc. 
Micro-Computer Sales Corp. 
Micro Mainframe 
National Software Marketing Inc. 
Nepenthe Programs 
New Classics Software 
Plus Computer Technology Inc. 
Process Control Technology 
Rainbow Software Services Ltd. 
Sandpiper Software 
Serious Personal Computing 
Shawmut Systems 
Taranto & Associates Inc. 
Thought ware Publishing 
Univair Inc. 
Universal Data Research Inc. 

Medical 
Action Computers 
Computer/Business Systems 
Computer Discount 
Data Strategies Inc. 
En-Joy Computer Programs 
H & E Computronics 
Hurricane Laboratories Inc. 
J .F. Consulting 
Lizcon Trading 
MedComp Inc. 
Micro Architect Inc. 
Micro-Computer Sales Corp. 
National Software Marketing Inc. 
New Generation Software 
ScreenPlay 
Univair Inc. 
Windham Software Inc. 

Operating Systems 
Action Computers 
Algorix Software 
The Alternate Source 
Apparat Inc. 
Aton International Inc. 
Canty & Associates 
Computer Discount 
Computerware 
Fonhright Software 
H & E Computronics 
HPB Vector Co. 
Micro Mainframe 
Misosys 
Phase One Systems Inc. 
Pickles & Trout 
Powersoft, Div. of Breeze/ QSD Inc. 
Racet Computes Ltd . 
Serious Personal Computing 
Spectral Associates 
Star-Kits 
T riple-D Software 
Universal Data Research Inc. 
Western Operations 

Payroll/ Personnel 
Action Computers 
Chuck Atkinson Programs 
Bi-Tech Enterprises 
Color Software Services 
Computer Discount 
Computer Generated Data 
Computerware 
CPAids Inc. 
Creative Computer Center 
Cybernetics Inc. 
D.B. Software Co. 
DCS Software 
Freedom Micro-Systems Inc. 
Good-Lyddon Data Systems 
H & E Comput ronics 
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Holmes Engineeering 
Institute for Scientific Analysis Inc. 
Libra Laboratories Inc. 
Micro Architect Inc. 
Micro-Computer Sales Corp. 
Micro Mainframe 
Nepenthe Programs 
Plus Computer Technology Inc. 
Process Control Technology 
Rainbow Software Services Ltd . 
Howard W . Sams & Co. Inc. 
Shawmut Systems 
Taranto & Associates Inc. 
Thoughtware Publishing 
Univair Inc. 
Universal Data Research Inc. 

Plotting/ Graphics 
Action Computers 
Algorithmic Associates 
Analytical Processes Corp. 
Autel Electronic Co. 
Chromasette Magazine 
CLOAD Magazine Inc. 
Computer Discount 
Computerware 
Compuware Corp. 
Easi Software Inc. 
H & E Computronics 
Institute for Scientific Analysis Inc. 
J.F. Consulting 
Libra Laboratories Inc. 
LNW Research Corp. 
Menlo Systems 
Micro-Labs Inc. 
Micro Software Systems 
Misosys 
Mum ford Micro Systems 
NC Software 
New Generation Software 
PAB Software Inc . 
Peggytronics 
Pioneer Software 
Program Innovations 
Prosoft 
Prototype Machine Works 
Real Software Company 
ScreenPlay 
See-Thru Enterprises 
The Smallsystem Center 
Soft Images 
Softbyte Computing 
Software Concepts 
Sublogic Communication Corp. 
T.C.E. Programs 

Program/ Data Security 
Action Computers 
Computer Discount 
Computerware 
Control Craft Inc. 
Eigen Systems 
H & E Computronics 
HP B Vector Co. 
Phase One Systems Inc. 
Powersoft, Div. of Breeze/ QSD Inc. 
Rainbow Software Services Ltd. 
The Smallsystem Center 
Thoughtware Publishing 

Program Generators 
Action Computers 
The Alternate Source 
Computer Discount 
Cybernetics Inc. 
En-Joy Computer Programs 
H & E Computronics 
Hon Finance & Insurance Computers 
ICR Futuresoft 
Institute for Scientific Analysis Inc.. 

J.F. Consulting 
Phase One Systems Inc. 
Pioneer Software 
The Smallsystem Center 
Spectral Associates 
Swayback Software 
Telexpress Inc. 
Thoughtware Publishing 

Programmer Aids 
ABS Suppliers 
Action Computers 
Algorix Software 
The Alternate Source 
Analytical Processes Corp. 
Apparat Inc. 
Howard Bowe 
Business Problem Solvers 
Chromasette Magazine 
CLOAD Magazine Inc. 
Computer Applications Unlimited 
Computer Discount 
Computer Generated Data 
Computerware 
CRB Microtools 
Creative Computer Center 
Data Management Systems 
Datarnate Co. 
DCS Software 
DLP Co. 
En-Joy Computer Programs 
H & E Computronics 
Hon Finance & Insurance Computers 
ICM Industries 
ICR Futuresoft 
I.J .S. 
Individual Systems Inc. 
Institute for Scientific Analysis Inc. 
J. F. Consulting 
Micro Architect Inc. 
Micro Mainframe 
The Micro Works Inc. 
Mumford Micro Systems 
NC Software 
Nepenthe Programs 
PAB Software Inc. 
Pioneer Software 
Platinum Software 
Powersoft, Div. of Breeze/ QSD Inc. 
Program Innovations 
Prosoft 
Racet Computes Ltd. 
Rontel Corp. 
Howard W . Sams & Co. Inc. 
The Smallsystem Center 
Soft Images 
Spectral Associates 
Swayback Software 
Triple-D Software 
Western Operations 
XYZT Computer Dimensions Inc. 

Purchase Order, Invoice 
Action Computers 
Analytical Processes Corp. 
Bi-Tech Enterprises 
Business Problem Solvers 
Color Software Services 
Computer/Business Services 
Computer Discount 
Computer Generated Data 
Computer Shack 
Computerware 
Creative Computer Center 
Cybernetics Inc. 
D. B. Software Co. 
DCS Software 
Eltech Associates 
Freedom Micro-Systems Inc. 
Good-Lyddon Data Systems 
H & E Computronics 
Holmes Engineering 



Howe Software 
Hurricane Labs Inc. 
Individual Systems Inc. 
Institute for Scientific Analysis Inc. 
J.F. Consulting 
Libra Laboratories Inc. 
Lizcon Trading 
Manhattan Software Inc. 
Micon Micro Systems 
Micro Architect Inc. 
Micro Mainframe 
National Software Marketing Inc. 
Nepenthe Programs 
New Classics Software 
Plus Computer Technology Inc . 
Process Control Technology 
Rainbow Software Services Ltd. 
Howard W. Sarns & Co. Inc. 
Shawmut Systems 
Software Models 
Taranto & Associates Inc. 
Thoughtware Publishing 
Triple-D Software 
Tsasa lnc./Powerbyte Software 
Univair Inc. 
Universal Data Research Inc. 

Report ~nerators 
Action Computers 
Adventure International 
The Alternate Source 
A$tring Systems 
Computer Discount 
Cybernetics Inc. 
Datacom Computer Sales & Supplies 
Eigen Systems 
H & E Computronics 
Hon Finance & Insurance Computers 
HPB Vector Co. 
ICR Futuresoft 
Institute for Scientific Analysis Inc. 
J .F. Consulting 
Libra Laboratories Inc. 
Micro Architect Inc. 
Phase One Systems Inc. 
Swayback Software 
Taranto & Associates Inc. 
Telexpress Inc. 
Thoughtware Publishing 
Universal Data Research Inc. 

Sales 
Action Computers 
Chuck Atkinson Programs 
Bi-Tech Enterprises 
CLOAD Magazine Inc. 
Color Software Services 
Computer Discount 
Computer Generated Data 
Computerware 
Creative Computer Center 
Cybernetics Inc. 
DCS Software 
Freedom Micro Systems Inc. 
Good-Lyddon Data Systems 
H & E Computronics 
Holmes Engineering 
Institute for Scientific Analysis Inc. 
Libra Laboratories Inc. 
Micon Micro Systems 
Micro Mainframe 
R.E. Musser & Sons 
Plus Computer Technology Inc. 
Rainbow Software Services Ltd. 
The Smallsystem Center 
Softbyte Computing 
Software Models 
Taranto & Associates Inc. 
Thoughtware Publishing 
Tsasa lnc./Powerbyte Software 
Univair Inc. 

Scientific 
Action Computers 
Adventure International 
Alpha Products 
Astro-Star Enterprises 
Autel Electronic Co. 
Becker Electronics Inc. 
Robert R. Belanger, Ph.D. 
Howard Bowe 
Chromasette Magazine 
CLOAD Magazine Inc . 
Color Software Services 
Computer Discount 
Easi Software Inc. 
Eigen Systems 
Forthright Software 
H & E Computronics 
HPB Vector Co. 
Institute for Scientific Analysis Inc. 
Libra Laboratories Inc. 
LNW Research Corp. 
McClintock Corp. 
Mumford Micro Systems 
PAB Software Inc. 
Prototype Machine Works 
Race! Computes Ltd. 
Howard W. Sarns & Co. Inc. 
Serious Personal Computing 
Soft Images 
Softbyte Computing 
Spectral Associates 

Simulators 
Algorix Soft ware 
Chromasette Magazine 
CLOAD Magazine Inc. 
Computer Discount 
H & E Computronics 
HPB Vector Co. 
Instant Software Inc. 
Libra Laboratories Inc. 
Management Services 
Menlo Systems 
National Software Marketing Inc. 
Real Software Co. 
Soft Images 
Softbyte Computing 
Sublogic Communication Corp. 

Utilities 
ABS Suppliers 
Acorn Software Products Inc. 
Action Computers 
Adventure International 
Algorix Software 
The Alternate Source 
Analytical Processes Corp. 
Apparat Inc. 
Aton international Inc. 
Autel Electronic Co. 
Basics & Beyond Inc. 
Bi-Tech Enterprises 
Howard Bowe 
Business Problem Solvers 
Canty & Associates 
Chromasette Magazine 
CLOAD Magazine Inc. 
Color Software Services 
Computer Applications Unlimited 
Computer Discount 
Computer Generated Data 
Computer Shack 
Computerware 
Control Craft Inc. 
CRB Microtools 
Custom Software 
Cybernetics Inc. 
Data Management Systems 
DCS Software 
DLP Co. 
EAPCo. 

Eigen Systems 
En-Joy Computer Programs 
B. Erickson Software 
ETS Center 
FGA Software 
Donald M. Fielding 
Forthright Software 
Freedom Micro-Systems Inc. 
Good-Lyddon Data Systems 
H & E Computronics 
Hexagon Systems 
Howe Software 
HPB Vector Co. 
Hurricane Laboratories Inc. 
ICM Industries 
u.s. 
Instant Software Inc. 
Institute for Scientific Analysis Inc. 
lnterpro Corp. 
J.F. Consulting 
Lindbergh Systems 
LNW Research Corp. 
MedComp Inc. 
Micro Architect Inc. 
Micro-80 Inc. 
Micro Mainframe 
Micro Projects Engineering Co. 
Micro Systems Software 
The Micro Works Inc. 
Microtech Exports Inc. 
Misosys 
M-P-Software 
Mumford Micro Systems 
R.E. Musser & Sons 
NC Software 
Nepenthe Programs 
Peggytronics 
Phase One Systems Inc. 
Philadelphia Consulting Group Inc . 
Pion Inc. 
Pioneer Software 
Platinum Software 
Powersoft , Div. of Breeze/ QSD Inc. 
Precision Prototypes 
Pro/ Am Software 
Program Innovations 
Prosoft 
Racet Computes Ltd. 
Rainbow Software Services Ltd. 
Rem Industries Inc. 
Howard W. Sams & Co. Inc. 
ScreenPlay 
Serious Personal Computing 
Shawmut Systems 
The Smallsystem Center 
Soft Images 
Softouch 
Software Concepts 
Spectral Associates 
Star-Kits 
Sublogic Communication Corp. 
Swayback Software 
Thoughtware Publishing 
Transformation Technologies 
Triple-D Software 
Tsasa lnc./Powerbyte Software 
Universal Data Research Inc. 
Volks-80 Software Inc. 
Western Operations 
John Wiley & Sons 
XYZT Computer Dimensions Inc. 

Word Processing 
Action Computers 
The Alternate Source 
Anitek Software Products 
Astro-Star Enterprises 
Canty & Associates 
Chromasette Magazine 
CLOAD Magazine Inc. 
Computer Discount 
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Computerware 
Data Strategies Inc. 
Design Enterprises of San Francisco 
Eigen Systems 
FGA Software 
H & E Computronics 
Hexagon Systems 
Holmes Engineering 
Howe Software 
HPB Vector Co. 
Hurricane Laboratories Inc. 
Institute for Scientific Analysis Inc. 

Software 
Distributors 

ABS Suppliers 
3352 Chelsea Orcle 
Ann Arbor, Ml 48104 
313-971-1404 

Garnes 
Programmer aids 
System diagnostic package 
Technical publications 
Utilities 
Word processing 

Ace Computer Products of Florida Inc . 
1640 NW 3rd St. 
Deerfield Beach, FL 33441 
305-427-1257 

Data Communication 

Action Computers 
85 Factory St . 
Nashua , NH 03062 
603-883-5369 

Accounting 
Banking 
Billing 
Budget and forecast 
Cash management 
Cost accounting 
Custom software 
Data-base management 
Education 
Financial analysis 
Inventory control 
Medical 
Operating systems 
Payroll, personnel 
Plotting/ graphics 
Program change 
Program/ data security 
Program generators 
Programmer aids 
Purchase order / invoice 
Report generator 
Sales 
Software operations check 
Word processing 

Alamo Computer Co. 
1234 Avant 
San Antonio, TX 78210 
512-534-TI82 

Radio Shack software 
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J & M Systems Ltd. 
J .F. Consulting 
Micro Architect Inc. 
Micro-SO Inc. 
Nepenthe Programs 
Pei/ Tek 
Personal Micro Computers Inc. 
Pioneer Software 
Powersoft, Div. of Breeze/ QSD Inc. 
Prosoft 
Racet Computes Ltd . 

Alpritbmic Aslociates 
P .O. Box 244 
Bedford, MA 01730 
617-646-4615 

Custom software 
Garnes 
Plotting/ graphics 

Algorix Software 
P.O. Box 11721 
San Francisco, CA 94101 
415-387-3131 

Compilers 
Data-base management 
Operating systems 
Programmer aids 
Simulators 
Utilities 

Alpha Products 
79~Jamak:a 

Woodhaven, NY 11421 
212-296-5916 

Garnes 
Scientific 

The Alternate Source 
704 N. Penn. Ave. 
Lllnsing, Ml 48906 
800-248-0284 

Budget and forecast 
Cash management 
Cost accounting 
Custom software 
Data-base management 
Education 
Games 
Operating systems 
Plotting/graphics 
Programmer aids 
Report generators 
Scientific 
Word processing 

American Small Business Computers 
118 S. Mill St . 
Pryor, OK 74361 
918-825-4844 

Accounting 
Billing 
Compiler 
Custom software 
Data-base management 
Education 
Garnes 
Interpreters 
Inventory control 
Medical 
Operating systems 
Payroll , personnel 
Programmer aids 
Purchase order, invoice 
Sales 
Simulators 

Refware Div. of David Whitney 
Associates 

ScreenPlay 
Small System Design 
Soft Images 
Software Concepts 
Spectral Associates 
Star-Kits 
Taranto & Associates Inc. 
Transformation Technologies 
Tsasa lnc./Powerbyte Software 

Utilities 
Word processing 

Amflex Products & Services 
P .O. Box 852 
Adrian, Ml 49221 
517-423-7ll2 

Accounting 
Billing 
Cash management 
Custom software 
Data-base management 
Garnes 
Inventory control 
Operating systems 
Payroll, personnel 
Purchase order, invoice 
Sales 
Word processing 

Anltek Softwue Products 
P .O. Box 1136 
Melbourne, FL 32935 
305-259-9397 

Word processing 

Astro-Star Enterprises 
5905 Stone Hill Drive 
Rocklin, CA 956TI 
91~24-3709 

Budget and forecast 
Cash management 
Custom software 
Education 
Scientific 
Word processing 

Banana Soft 
1601 Wildwood Drive 
Fallston, MD 21047 
301-879-8149 

Garnes 

Basics & Beyond Inc. 
Plnesbridge Road , Bo" 10 
Amawalk, NY 10501 
914-962-2355 

Education 
Garnes 
Utilit ies 

Robert R . Belanger, Ph.D. 
541 W. 6th St. 
Azusa, CA 91702 
213-969-4ll2 

Data-base management 
Financial analysis 
Scientific 
Statistics, research 

Bi-Tech Enterprises Inc. 
lOB Cllrlough Road 
Bohemia, NY 11716 
5 16-567-8155 

Accounting 
Continu«J 



for the 'IRS-80 from Micra-Mega 

The Original GREEN-SCREEN 

The eye-p leastng Green Screen ltts over the front ol your 
TRS 80 Vtdeo Otsplay and gtves you tmproved contras t wtth 
reduced g lare You get onght lum.nous green charac ters and 
graphiCS t1ke those featured by more expens1ve CRT umts 

Don't con/use the Ongtnal Green Screen w1/h a p1ece ol th1n 
/ tim stuck to the lace ol your v1deo tub11 such as that adver 
I t sed by o thers The Ong.nat Green Screen IS mounted tn a lull 
frame perfec tly matched to the color and texture of the 
TRS·BO Vtdeo D1splay It IS a ttached wtth adhes1ve s tnps 
wh1ch do not m a r your untt tn any way 
The full f rame destgn of the Ongtnal Green Screen "squares 
off" the face of your v1deo d tsp lay and g reatly 1mpro ves the 
overall appearance of your system 

(Spectfy whether for M odel I or M odel Ill) 
THE GREEN-SCREEN ............................... ........................ $15.95 
Add $1 50 for postage and handltng 

Terms Cnec• or money order no COOs or cr«111 nrds, p teu• Add emounr 
sl!own lor postage and nand••ng to pnce ol tile ttem All ttems sl!tpp«< wttl!tn 48 
I! ours oy llfst ctus or pnoflly matt VlfiJII>Ia restdents add 4', setes lu ,. 162 

Micro-Nlegl!l · P .O . Box 6265 ·Arlington, \Ia 22.206 

~{WANTED}) 
"Buyers·:s:we'll pay the shippin' -·CALL FREE (800) 654 -4058· 

"Cal l For Reduced Pnces At Vanous Quantities" 

~Verbatim. Dy§D:lJ· 3M Scotcli. 
s~· ~~~~~~ 2112 5~· ag) ~~ 3~ 5r a~,~~ 2~ 
5 r dbi·Side 3§9 51" dbi·Side 445 5 l" ddbbti:Sidende. 3~ 

.. dbl den. 4 dbl·den. - ... 

51" sin·Side 31§ 5r Sln·Side 4 112 8" S1nS1de 24.§ 
~ quad l) QUad Sln·den. 

5~· d~~r 41§ s~· d~~~ 4 ~ 8" ~~,·~~~ 3 QQ 

8" Sln·side 2~ 
s.n-den 

8" Sln·Side 349 
dblden. 

8 " dbl·side 3~ 
dbklen. 

8" Sin Side 31§ 8" dbl Side 3 ~ 
Sin. den. dbl-den. 

8" Sin Side 41§ ~ 
dbl den. 

8" dbl·s•de 4~ Disk Mmder 
dbl·den. ·Smoked Plastoc 

·Holds 7~ Dosks 
Head Cleaning We Stock 1795 

K·t g1Q "Bu lk-Packed" - ca 
R~~j~~·.-,4~ Diskettes ~ 

\6:: .:: ..... Dis'llette...Lo.~;~::~ 
~~~ tJo""eclio" c;c 

~ ' (Contonental U.S only Add 3" on orders u11dcr 4001
) ~ 

.-SH List ol AdVertisers on Pa~ 323 

Continuous 
Checks, 

Statements, 
and Invoices 
for Desk-Top Computers 
• Compatible with software from over 300 

sources. Or program to NEBS standard 
forms yourself. 

• Continuous Micro-Perf"' Letterheads and 
matching continuous Envelopes provide 
a clean, trim look. 

• Also, diskettes, continuous labels, other 
supplies and accessories. 

• Our policy is to process forms printed 
with your name within 6 working days. 
Then ship direct to you fY'Je pay shipping 
charges on prepaid orders). 

QUALITY Pl\ODUC'l'S 
SMALL QUAlf'l'I'l'IES A'l' LOW PRICES 

MONEY-BACK GUAlLAN'l'D 

FREE Full-color, catalog 
fast service by mail or phone 

TOLL FREE 1 + 800-228-9880 
(Mass. residents 1 + 800-922-8560) - - -

I sonwARt aRANo IW:IOIGE • DO OWN 

0 PIIOGRA""ING .. 
I NU .. 

,...,.,.,....,,. .,..,..,.,EN~ .. ~~ .. PU~----'----

1 0 WORD PAOCESStNG 0 ACCOO NTI" G 0 OTI<ER -------

...;.533 J 

15109 
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TRS-80 Model 4 
Super Business System 

System Includes: 
• Model 4 64K • Printer Cable 
• 2 Disk Drives • Printer Stand 
• EPSON FX-80 Printer • Lemon Surge Protector 
• Super Scrlpslt & • Computer Dust Cover 

Printer Driver • Printer Dust Cover 
• Profile Plus List Price $3489 

• 3200 Sheets Fan Fold Paper $2888 
• Box ot 3M Diskettes Only 
• 3M Head Cleaner 

ORDER TOLL FREE: BOD-526-5313 
COMPUTER DISCOUNT OF AMERICA. INC. 
15 Marshall Hill Road. West Milford Mall 
West Milford. New Jersey 07480-219 
In New Jersey Call 201-728-8080 ,. m • 

PROTECT YOUR TRS-80 MOD Ill* KEYBOARD 

WITH 

PLEXA-LOK 
PROTECT YOUR $2000 INVESTMENT FOR UNDER $201 

PLEXA·LOK slips up and over the keyboard -
then gently snaps into position. 

• Your valuable computiH IS protected from obtec:IS and apollo doreclly on top ol keyboard 
which coutd COSI hundreds ol dollaB IO repaJr1 

• PLEXA·LOK allows your seereiAI'f 10 go on break Wllhoul ha""'' 10 worry about VlsiiOI's 
accodentally destrQYing lhelr l"lo<n (and your $1 of W0<1< 

HOMES - SCHOOLS - BUSINESS ....._ 

I ~T F.I ... I :TRO'Il.~ 
P 0 BOX 1lOOE 

SAN ANDREAS CA ~·~ 
tm l 7s-< 1800 
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PLEXA-LOK 
• ENHANCES looks o1 your 

system 

• PROTECTS keyboard from 
dust 

• 30--0AY GUARANTEE 

• AllOWS computor to 
remam on while lll\8tlended 

• KEYBOARD protected 
from kods 

• HIGH QUALITY 
Ac1y1c 

• SCHOOLS - A MUST! 

INTROOUCTORY SPECIAl 
$1995 Pr-od UPS 

Conunentat USA 

Daisy wheel quality 
without daisy wheel 

expense. 
You need the quality print that a daisy wheel 

printer provides but the thought of buying one makes your 
wallet wilt. The SeleancT\1 Interface, a step-by-step guide to 
mterfacmg an IBM Selectric 1/ 0 Writer to your microcom
puter, will give you that quality at a fract ion of the price. 
George Young, co-author of ficrocompucing magazine's 
popular "Kilobaud Klassroom" series, offers a low-cost al
ternative to buying a daisy wheel printer. 
The SelectricT\1 Interface includes: 

• step-by-step instructions 
• rip o n purcha mg a used SelectricTM 
• information on various SelecrricT\1 models, in-

cluding the 2740, 2980, and Dura 1041 
• driver software for Z80, 8080, and 6502 chips 
• tip o n interfacing techniques 

Wtrh The Selearic Interface and some background in elec
tronics, you can have a high-quality,low-cost, letter-quali
ty printer. Petals not included. 

Credit card orders call TOLL-FREE I-800-258-S473. Or 
mail your order with payment plus $1.50 hipptng and 
handling to: Wayne Green Inc. Attn: Retail Book Sales, 
Peterborough, NH 03458. 
Dealer inquiries invited. 
ISBN ()..88()()6.()5 1-4 128pages $12.97 
0 Yes, I want Selectric interface (BK7388). Enclosed ts $12.97 per 
copy plus $1.50 for sh1pping and handling. 

D MASTER O VlSA O AMEX 

Address ------------:---~--
City -------:-:-------7------
State and Ztp ---'~----:-'---;:....------

33AB8S 



Alarm service package 
Billing 
Budget and forecast 
Bulletin board 
Communications 
Compilers 
Custom software 
Data-base management 
Games 
Host program 
Interpreter 
Inventory contro l 
Mailing list program 
Operating systems 
Purchase order, invoice 
Report generators 
Utilities 
Vehicle maintenance 
Word processing 

Howard Bowe 
16 Lombardi Place 
Amityville, NY 11701 
516~91-0156 

Custom software 
Enhancements to Model I & I II Basic 

interpreters 
Operating systems 
Programmer aids 
Scientific 
Utilities 

BV Engineering 
P.O. Box 3351 
Riverside, CA 92509 
714-781-0252 

Cash management 
Custom software 
Data-base management 
Electronic engineering 
Scientific 
Utilities 

Cheever Microware 
4120 McKnight Road 
Texarkana, TX 75503 
214-832-4251 

Accounting 
Billing 
Budget and forecast 
Cash management 
Compiler 
Cost accounting 
C ustom software 
Data-base ma nagement 
Financial analysis 
Interpreters 
Inventory control 
Operating systems 
Payroll, personnel 
Program generators 
Programmer aids 
Purchase order, invoice 
Report generators 
Sales 
Utilities 
Word processing 

CMD Micro Computer Services Ltd . 
10447-124 St. 
Edmonton, Alberta , Canada T5N 1R7 
403-488-7109 

Accounting 
Data-base management 
Games 
Utilities 
Word processing 

Color Software Services 
P.O. Box 1708 
Greenville, TX 75401 
214-454-3674 

Accounting 
Budget and forecast 
Cost accounting 
Custom software 
Education 
Financial analysis 
Games 
Inventory control 
Payroll, personnel 
Purchase order, invoice 
Sales 
Scientific 
Utilities 

Communications Electronics 
Box 1002-Dept. WG 
Ann Arbor, Ml 48106 
313-994-4444 

Cash management 
Custom software 

Compumax Inc. 
P .0 . Box 7239 
Menlo Park , CA 94025 
415-854-6700 

Accounting 
Bill of materials processor 
Data-base management 
Education 
Inventory control 
Materials requirement planning 
Payroll , personnel 
Purchase order, invoice 
Report generators 

Compusoft Publishing 
1050-E Pioneer Way 
El Cajon, CA 92020 
619-588-0996 

Books 

Computer Center 
31 E . 31st St. 
New York, NY 10016 
212-889-8130 

Compilers 
Data-base management 
Games 
Inventory contro l 
Operating systems 
Purchase order, invoice 
Simulators 
Utilities 
Word processing 

Computer Discount 
West Milford Mall 
West Milford , NJ 07480 
201-728--8080 

Accounting 
Banking 
Billing 
Budget and forecast 
Cash management 
Compilers 
Cost accounting 
Custom software 
Data-base management 
Financial a nalysis 
Insurance 
Interpreters 
Inventory control 
Medical 
Operating systems 
Payroll , personnel 
Plotting/ graphics 

Program/ data security 
Program generatdrs 
Programmer aids 
Purchase order, invoice 
Report generators 
Sales 
Scientific 
Simulators 
Utilit ies 
Word processors 

Computer Generated Data 
Division of Wagener Enterpriws Inc. 
5541 Parliament Drive, #206 
Virginia Beach, VA 23462 
804-497-1165 

Accounting 
Banking 
Billing 
Budget and forecast 
Cash management 
Cost accounting 
Custom software 
Data-base management 
Financial analysis 
Inventory control 
Payroll, personnel 
Programmer a ids 
Purchase order, invoice 
Sales 
Utilities 

Computer Peripheral Resources 
P.O. Box 834-910S-92SE 
Oak Harbor, WA 98277 
206~79-4797 

Purchase o rder, invoice 
Utilities 

Computer Services of Danbury 
P.O . Box 993, I Franklin St. 
Danbury, CT 06810 
203-743-1299 

Accounting 
Billing 
Cash management 
Custom software 
Data-base management 
Education 
Financial analysis 
Games 
Inventory control 
Operating systems 
Payroll, personnel 
Purchase order, invoice 
Sales 
Simulators 
Utilities 
Word processing 

The Computer SCore Inc. 
5153 S. Peoria 
Tulsa, OK 74105 
918-747-9333 

Accounting 
Banking 
Billing 
Budget and forecast 
Cash management 
Compilers 
Cost accounting 
Custom software 
Data-base management 
Education 
Financial analysis 
Games 
Interpreters 
Inventory control 
Medical 
Operating systems 
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Payroll , personnel 
P lotting/ graphics • 
Programmer aids 
Purchase o rder, invoice 
Report generators 
Sales 
Sim ulators 
Utilities 
Word processing 

Computerware 
4403 Manchester Ave. 
P.O. Box 668 
Encinitas, CA 92024 
714-436-3512 

Accounting 
Billing 
Budget a nd forecast 
Cash management 
Compilers 
Custo m software 
Data-base management 
Education 
Financial analysis 
Games 
Interpreters 
Inventory co ntro l 
Medical 
Operating systems 
Payroll , personnel 
Plo tting/ graphics 
Programmer aids 
Purchase order, invo ice 
Report generators 
Sales 
Utilities 
Word processing 

Coosollnc. 
2845 Mesa Verde East, Ill 
Costa Mesa , CA 92626 
714-545-2216 

Accounting 
Banking 
Billing 
Budget and for ecast 
Cash management 
Compilers 
Cost accounting 
Custom software 
Data-base management 
Educat ion 
Financial ana lysis 
Games 
Inventory control 
Operating systems 
Payroll , personnel 
Plotting/ graphics 
Purchase order, invoice 
Report generators 
Sa les 
Scientific 
Simulators 
Wo rd processing 

Cosmopolitan Electronics Corp . 
5700 Plymouth Road 
Ann Arbor_, Ml 48105 
313-MS~ 

Custom software 
Interpreters 
Operat ing systems 
Utilit ies 

Creative COmputer Center Inc. 
1236 E. Colonial Drive 
Orlando, FL 32803 
800-327-9294 

Accounting 
Banking 
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Budget and forecast 
Cash management 
Cost accountin~ 
Custom software 
Education 
Financial analysis 
Games 
Insurance 
Inventory control 
Payroll, perso nnel 
P rogrammer aids 
Pu rchase order , invoice 
Sales 

Custom Software 
9 Martin Road 
Poughkeepsie, NY 12601 

Games 
Utilities 

Cybernetics Inc. 
8041 Newman Ave., #208 
Huntington Beach, CA 92647 
714-848-1922 

Accounting 
Financial analysis 
Inventory control 
Program generators 
Purchase order , invoice 
Report generators 
Sa les 
Utilities 

D. A. & D. Sales Inc. 
601 Belleville Ave. 
Belleville, NJ 07109 
201-751-8444 

Accounting 
Billing 
Cash management 
Compilers 
Custo m so ftware 
Data-base management 
Education 
Games 
Insurance 
Interpreters 
Invento ry co ntrol 
Operat ing systems 
Payroll, perso nnel 
Programmer aids 
P urchase order, invoice 
Report generators 
Sales 
Utilities 
Word processing 

Data StrategieS Inc. 
332 S. Juniper St. , Suite 210 
Escondido, CA 92025 
619489-9218 

Data -base management 
Dental 
Medical 
Word p rocessing 

Data Technology Industries 
701-A Whitney St. 
San Leandro , CA 94577 
415~-1206 

Accounting 
Banking 
Billing 
Budget and forecast 
Cash ma nagement 
Compilers 

Cost accounting 
Custom so ftware 
Data-base management 
Education 
Financial analysis 
G ames 
Insurance 
Interpreters 
Inventory control 
Medical 
Operating systems 
Payroll , personnel 
Plotting/ graphics 
P rogram/ data security 
Program generato rs 
Programmer aids 
Purchase order, invoice 
Report generators 
Sales 
Scientific 
Simulators 
Utilities 
Word processors 

Datacom Computer 
Sales & Supplies 
P .O . Box 02294 
Cleveland, OH 44102 
216-281-8820 

Accounting 
Custom software 
Games 
Inventory control 
P rogrammer aids 
Purchase order, invoice 
Word processing 

Decision Science Software Inc. 
865 Castle Ridge Road 
Austin , TX 78746 
512-327-1463 

Educat ion 
General 
Medical 
Operations research 
Purchasing 
Scienti fic 
Statistics 

Dilithium Press 
P.O. Box E 
Beaverton, OR 97075 
800-547-1842 

Books with cassettes / d isks 

Discovecy Games 
936 W . Highway 36 
St. Paul, M N 55113 
612488-6843 

Games 

DLP Co. 
6798 Wetheridge Drive 
Cincinnati, OH 45230 
5 13-232-7791 

Accounting 
Billin g 
Cash management 
Custo m software 
Financial analysis 
Payroll, personnel 
P rogrammer aids 
Utilities 

DSI/ Cyzem 
p .O. Box 12~ 
F ayettevllle-, AR 72702 
501-521~1 

Accounting 
Compilers 
Custom software 
Data-base management 
Games 
Medical 
Scientific 
Utilities 
Word processing 

Duck Co. 
1691 Eason · 
Pontiac, Ml 48054 
800-392-8881 

Billing 
Cash management 
Compiier 
Games 
Operating systems 
Purchase o rder, invo ice 
Sales 
L!tilities 
Word processing 

EAPCo. 
P .O .·Box 14 
Keller~ TX 76248 
~17498-4242 

Operating systems 
Utilities 

Easi Software lric. 
2 Wi~JdsOr Court 
Jackson, ISj 08527 
201-367-5735 

Custom software 
Erlgineering 
Plotting/ graphics 
Scientific 

Endicott Software 
P.O. Box 12543 
Huntnllle, AL 35802 
205-881-0506 

Educatio n 
Games 
Stock analyzer 
Utilities 

En.Joy Computer Programs 
P .0. Box i535 . 
Gole!Ji; CA 93116 
1105-735-1941 

Education 
Medical 
Music tea<;her 
Program generators 
Programmer aids 
Utilities 

Lawrence S. Epstein Associates 
1169 59th St. 
Brooklyn, NY 11204 
212-236-;3173 

Custom so ftware 

B. Eric~ S";,rtware 
P.O.Jlox 1.1~ 
Chicago, IL 60611 
312-276-9712 

Games 
'. Utilities 



Esmark uc. 
507 E. McKinley 
Mishawaka, IN 46544 
219-255-3035 

Games 

Exatron Corp. 
181 Commercial St. 
Sunnyvale, CA 94016 
408-737-7111 

Accounting _ 
Data-base managemeri 
Games 
Utilities 

FGA Software 
74 Meyer Road 
Hamilton, MA 01936 
617468-1634 

Data-base management 
Education 
Games 
Utilities 
Word processing 

Donald M. Fielding 
2207 NW 61st Place 
Margate; FL 33063 
305-972~744 

Utilities· 

Wlliam Fink 
1105 N. Mllin St., #24-8 
Gainesville, FL 32601 
904-377-4847 

Education 
Games 

Fireside Computing Inc. 
5843 Montgorqery Road 
Alkridge, MD 2-1227 
301-796-4165 

CAl authoring systems 
Education 

Five Stones Software 
P .O. Box 1369 
Ontario KIP 5R4 
Canada 
613-238-1299 

Games' 

Fort Worth Computers and Video 
377 Plaza, HWY 377 
Granbury; TX 76048 
8t1-s73-41lt. · 

Accounting 
Banking 
Billing 
Budget and forecast 
Cash management 
Compilers 
Cost accounting 
Custom software 
Data-base management 
Education 
Financial analysis 
Games 
Insurance 
Interpreters 
Inventory control 
OJ?erating systems 
Payroll , personnel 
Pr.ograminer aids 
Purchase order: invoice 
Report generators 
Sales 
Utilities 
Word processing 

H & E Computronics 
50 N. Pascack Road 
Spring VaUey, NY 1.0977 
914-425-1535 

Accounting 
l}anking 
Billing 
Budget and forecast 
Cash management 
Co!T)pilers 
Cost accounting 
Custom software 
Data-base management 
Education 
Financial analysis 
Games 
Insurance· 
Interpreters 
Inventory control 
MediCal 
Operating systems 
Payroll, personnel 
Plotting/ graphics 
Pro'gram/ data security 
Program generators 
Programmer aids 
Purchase order, invoice 
Report generators 
Sales 

· Scientific 
Simulators 
Utilities 
Word processing 

Heart of Texas 
Computer Systems Inc. 
1900 E. Randol Mill Road, #114 
Arlington, TX 76004 
817~274-5625 

Accounting 
Compilers 
Data-base management 
Games 
Interpreters 
Inventory control 
Medical 
Payroll , personnel 
Program generators 
Programmer aids 
Purchase order, invoice 
Report generators 
Sales 
Utilities 
Word processing 

Hon Finance & 
Insurance Computers 
P .O. Box 23825 
pleasant Hill , CA 94523 
415~7888 

Auto dealer finance and 
insurance 

Banking 
Cost accounting 
Credit report ·generator 
Custom software 
financial analysis 
Program generators 
Programmer a ids 
Report generators 

ICM Industries 
10529 Connaught Drive 
Carmel, IN 46032 
3.}7 -872-41!27 ° 

Custom software 
Games 
Program/ data security 
Programmer aids 
Utilities 

I.J .G. Inc. 
1953 W. lith St. 
Upland, C~ 91786 
714-946-5805 

Accounting 
Dina-base management 
Games 
Interpreters 
Utilities 
Word processing 

I.J.S. 
625 Cedar St. 
Rock Springs, W)' 82901 
307-382-8742 

Custom software 
fnventory control 
Programmer ajds 
Utilities 

Individual Systems Inc. 
P.O. Box 343 
Downers Grove, IL 60515 
312-968-2337 

Data-base management 
Inventory control 
Programmer aids 
Pu"rchase order , invoice 

Institute for Scientific Analysis Inc. 
P.O. Box 7186 
Wilmington , DE 19803 
215-358-3735 

Accountjng 
Billing 
Budget and forecast 
Cost accounting 
Custom software 
Data-base management 
Education 
Inventory control 
Manufacturing control 
Payroll , personnel 
Plotting/ graphics 
Program generators 
Programmer a ids 
Project management 
Purchase order, invoice 
Report generators 
Sales 
Scientific 
Utilities 
Word processing 

Interpro Corp. 
P .O. Box 4211 
Manchester, NH 03108 
603~9-0477 

Custom software 
Games 
Programmer aids 
Utilities 

Intracolor Communications 
6048 Horjzon Drive 
East Lansing, Ml 48823 
517-351-8537 

Games 

JDL Software 
P.O. Box 33006 
Raleigh , NC 27606 
919-782-9650 

Data-ba~ management 
Utilities 

J.F. Consulting 
74355 Buttonwood 
Palin Desert, CA 92260 
619-346-~1 

Games 

High-resolution typesetting 
Medical 
Plotting/ graphics 
Program generators 
Programmer aids 
Utilit ies 
Word P,rocessing 

J & M ~ystems Ltd. 
137 Utah , N.E. 
Albuquerque, NM 87108 
505-265-50]2 

Word l>~ocessing 

JMC Software Distributors 
1025 Industrial Drive 
Bensenville, IL 60616 

Accounting 
Billing 
Books 
Cash management 
Custom software 
Financial analysis 
Games • 
Sales 
Simulators 
Utilities 

J.M.S. Corp . 
Box 18083 
Pittsburgh, PA 15236 

Games 

Khadin & Company 
1420 W. Shaw #8 
Fresno , CA 93711 
209-221-J 1~8 

Education 

Krell Software 
1320 Stony Brook Road 
Stony Brook, NY 11790 
516-751-2474 

Education 

Laredo Systems Inc. 
2264 Calle de Luna 
Santa Clara, CA 95050 
408-980-1888 

Operating systems 

Libra Laboratories Inc. 
495 Main St. 
Metuchen , NJ 08840 
201-494-2224 

Accounting 
Billing 
Custom software 
Data-base management 
Education 
Inventory control 
Payroll , personnel 
Plotting/ graphics 
purchase order, invoice 
Report generators 
Sales 
Scientific 
Simulators 

Lindbergh Systems 
41 Fairhill Road 
HoiiJen, MA 01520 
617-852-0233 

Communications 
Compilers 
Forth systems from MMS 
Interpreters 
Utilities 
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Logical Systems Inc. 
11520 N. Port Washington 
Mequon, WI 53092 
414-241-3066 

Billing 
Budget and forecast 
Cash management 
Compilers 
Cost accounting 
Custom software 
Data-base management 
Education 
Financial analysis 
Games 
Insurance 
Interpreters 
Inventory control 
Inventory 
Medical 
Operating systems 
Payroll, personnel 
P lotting/ graphics 
Program /data security 
Program generators 
Programmer aids 
Purchase order , invoice 
Report generators 
Sales 
Scienti fic 
Simulators 
Utilit ies 
Word processing 

Marathon Software 
P.O. Box 1493 
Jacksonville, TX 75766 
214-586-8212 

Football prediction 

Mayday Software 
P.O. Box 66, Rock Creek Road 
Phillips, WI 54555 
715-339-3966 

Custom software 
Data-base management 
Games 
Operating systems 
Programmer aids 
Utilities 
Word processing 

Judson D. McClendon 
844 Sun Valley Road 
Birmingham, AL 35215 
205-853-8440 

Surveying 

MedComp Inc. 
142 Crescent St. 
Brockton, MA 02402 
617-583-4480 

Compilers 
Operiuing systems 

Jerry Medlin & Associates 
310 S. Jefferson St. 
Napa, CA 94559 
707-255-9475 

Accounting 
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Micro-Computer Sales Corp. 
P .0. Box 53376, 223 Fairway Drive 
Fayetteville , NC 28305 
919483-2003 

Accounting 
Amusement game management 
Billing 
Country club management 
Cuswm software 
Insurance 
Inventory control 
Mailing list 
Payroll, personnel 
Property management 
Yet management 

Micro Data Supplies 
22295 Euclid Ave. 
Euclid, OH 44117 
216-481-1600 

Accounting 
Billing 
Compiler 
Cost accounting 
Data-base management 
Education 
Games 
Interpreters 
Operating system 
Payroll, personnel 
Sales 
Utilities 
Word processing 

Micro-80 Inc. 
2665 . Busby Road 
Oak Harbor, WA 98277 
20(Hi754il43 

Amateur radio 
Data-base management 
Education 
Financial analysis 
Games 
Uti lities 
Word processing 

Micro Management Systems Inc. 
2803 Thomasville Road E. 
Cairo, GA 31728 
912-377-7120 

Accounting 
Billing 
Compilers 
Data-base management 
Financial analysis 
Inventory cont rol 
Medical 
Operating systems 
Payroll, personnel 
Purchase order, invoice 
Report generators 
Word processing 

Micro Projects Engineering Co. 
10810 Washington Blvd., Suite C 
Culver City, CA 90230 
213-202-1865 

Operating systems 

Micro Software 
205 Dumaine Court, Suite lOS 
Ft. Walton Beach, FL 32548 
904-862-5588 

Data-base management 

Micro Software Systems 
1815 Smokewood Ave. 
FuUerton, CA 92631 
714-526-8435 

Plotting/ graphics 

Micro-Tax 
P.O. Box 4262 
Mountain View, CA 94022 
415-964-2843 

Federal and California income tax packages 

MicroTech Exports Inc. 
467 Hamilton Ave. , Suite 2 
Palo Alto , CA 94301 
415-324-9114 

Utilities 

The Micro Works Inc. 
P.O. Box 1110 
Del Mar, CA 92014 
619-942-2400 

Games 
Programmer aids 
Utilities 

Misosys 
P .O. Box 4848 
Alexandria, VA 22303 
703-960-2998 

Operating systems 
Utilities 
Word processing 

MTS Enterprises 
P.O. Box 596 
Niceville, FL 32578 
9044)78-3328 

Accounting 
Church administration 
Custom software 
Data-base management 
Education 
Games 
Inventory control 
Plotting/ graphics 
Scientific 
Utilities 
Word processing 

NC Software 
7216 Boone Ave. N. 
Minneapolis, MN 55428 
612-533-8862 

Communications 
Custom software 
Plotting/graphics 
Programmer aids 
Utilities 

New Generation Software 
241 N. Hills Drive 
North Hills,WV 26101 
304-428-7098 

Accounting 
Budget and forecast 
Custom software 
Education 
Financial analysis 
Games 
Medical 
Plotting/ graphics 

National Integrated Software Services Inc. 
8800 E. Arapahoe Road 
Englewood, CO 80ll2 
3034)94-1994 

Budget and forecast 

Nocona Electronics 
600 E. Highway 82 
Nocona, TX 76255 
817-825-4027 

Accounting Continued 
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NOW: 

HODEL 1. 3, and~ COHPATIBLE!! 
CPIH 2.2 and 3.9 COHPATIBLE!! 

SOON: 
I8H HS-DOS and CP/H-96 C[)fllTIBll.ITY!! 

PLUS add up to 1 Megabyte of RAM!! 
High Speed RAHDISK is co~ing! 

SYSTEMS START AT $1999 
Includes: LNWBB-2•. Hi-Res Green Mon itor. One 
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MAKE IT 
EASY 

TO 
SAVE 

--your copies of 

BCmicro 
Your magazine libra ry is your p rime refrrence source-keep it 

handy and keep it nea t with these strong library shelf boxes. 
T hey are made of white corrugated cardboard and are dust res is· 
tant. Use them to keep all you r magazines orderly yet available 
for constant reference. 

Self·sticking labels are available fo r the following: 
80 Micro 73 Magazine Radio Electronics 

0 DisK Drive, CP/M 2.2. DOSPLUS. Microterm. 
Microcomputing QST Personal Computing 
inCider CQ Byte 

c 

~ Electr ic Penc il . Electric Spreadsheet, Chartex, 
c and the LNW ~al l Business and Professional 

c 

c 
c 

Desktop Computing Ham Radio Interface Age 

One box !BX 1000) is S2.00, 2-7 boxes !BX 1001) are S 1.50 each, 
and 8 or more boxes !BX I 002) are $1 .25 each. Be sure to specify 
w hich labels we should send. c Accounting Software Series. 

c 

c CALL US ~ Tl£ BEST PRICES AVAILFRE 
c IN STOCK NOW! Ready for i~aediate delivery! 
c 

c E X C E L L 0 N I X 
c 

c (71~) 973-1939 ll (213) 650-575~ .... 267 
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c 
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Call TOLL-FREE for credit card orders: 
1-800-258-54 73 

Or use the order form in this magazine and mail to: 

BOmicro s 
Attn : Book Sales, Peterborough, NH 03458 

• 0 
O•O•D~•O•O•O-a.O.C~.O•O.D~O•a.~O•O•O•D•D•O•O•O•D•O•O•O•D•~D•O•D• 

O SHI PPI NG AND HANDLING CHARGES $2.00 per order up to and 
including a quantity of eight 25¢ for each additional box ordered.O 

A MAGICAL INTRODUCTION * 
TO COMPUTING. 

MPUTER 
CARNIVAL has arrived, 60 easy-ro-use TRS-80 Level l1 BASIC 
programs for children of all ages. Characters like Sugar Louie and Madam Zelda 
will help your child expand his or her creativity and develop keyboard skills through 
games, puzzles, and educational quizzes. 

COMPUTER CARN IVAL by Richard Ramella features: 
*LARGE, READABLE TYPE 
* SHO RT, EASY-TO-TYPE PROGRAMS 
* SPIRAL BINDING 

To make the adventure even more 
11vvav•" · take along CARNIVAL 

COMPANION, a ready
to-load cassette that lets your 

only) BK7389 $16.97 
CARNIVAL and 

COMPAN ION (book and cassetteJ5 
CC7389 $24.97. Add $2.00 shipping 

and handling. Dealer inquiries .invited 
C all TOLL-F R EE 1-800-258-5473 

W A YNE G REEN BOOKS, 
P ETERBOROUGH , N H 03458 

D COMPUfER CARNIV A J
and CARNIVAL COM· 

P ANION (book and 
cassette) CC7389 $24.97 

D COMPUfER CARN IVAL 
(book only) BK7389 $16.97 

(include $2.00 per order for shipping 
and handling charges) 0 Pavmo:na Endooo..J 

children spend more 
time playing and 
less time typing. 

0 MC 0 \'ISA 0 AMEX C.rJ I ----

---- MC llonkl ___ _ 

Photocop y of coupon is 
acceptable for ordering. 

*A WAYNE GREEN PUBLICATION *TRs.tK> t) ~ uaJcmarl.; ..,,(the_ Radio Shod: Ji vas~on ofT anJv Corp. 

222 • 80 Micro, October 1983 



Contlnuftl Program/ data security Rabco E nterplses 
Banking Program generators 806 Freedom Circle 
Billing Programmer aids HarteysvUie, P A 19438 
Budget and forecast Purchase order, invoice 215-368-4866 
Cash management Report generators Operating systems 
Compilers Sales Plotting/ graphics 
Cost accounting Scientific Stock programs 
Data-base management Utilities Word processing 
Education Word processing 
Financial analysis Racet Computes Ltd. 
Games Pegytronlcs 1330 N. GhweU, Suite M 
Insurance 381 First St. , Suite 5147 Orange, CA 92667 
Interpreters Los Altos, CA 94022 714-997-4950 
Inventory control 408· 737-2253 Operating systems 
Medical Custom software Utilities 
Operating systems Plotting/ graphics Word processing 
Payroll / personnel Utilities 
Plotting/ graphics 

Radio Ranch Inc. Program/ data security Phantasy 
RR3 Program generators Box 02205 
Polo , lL 61064 Programmer aids Cleveland , OH 44102 
815-946-2371 Purchase order, invoice Games 

Accounting Report generators 
Banking Sales Phase One Systems Inc. 
Billing Scientific 7700 Edgewater Drive, #830 
Budget and forecast Simulators Oakland, CA 94621 
Cash management Utilities 415-562-8085 
Compilers Word processing Oasis system software and utilities 
Custom software 

Omikron Systems Pioneer Software Data-base management 
Education 1127 Hearst 1746 NW 55th Ave., n04 
Financial analysis Berkeley, CA 94702 LauderhUI, FL 33313 Games 415-845-8013 305-739-2071 
Insurance Interpreters Custom software 
Interpreters Operating systems Games 

Programmer aids Plotting/ graphics Inventory control 
Operating systems Word processing Program generators Payroll, personnel 

Programmer aids Plotting/ graphics Options-80 Utilities Program generators Box 471-E Word processing 
Programmer aids Concord , MA 01742 
Purchase order, invoice Stock option analysis 

Powersoft Repon generators 
P. Tree Enterprises 11500 Stemmons Fwy. , Suite 125 Sales 
2701C W. 15th St., Suite 269 Dallas, TX 75229 Word processing 
Plano, TX 75075 214-484-2976 
214-867-5656 Data-base management Rainbow Software Services Ltd. 

Financial analysis Operating systems 
7070 B Farrell Road SE Plotting/ graphics Calgary, Alberta, T2H OTI 

P AB Software Programmer aids Canada 
6827 Kirkdale Drive Purchase order, invoice 403-2SJ...6142 
Fort Wayne, IN 46815 Utilities Accounting 
219-485-6980 Word processing Banking 

Education Billing 
Plotting/ graphics Pro/ Am Software Budget and forecast 
Programmer aids 220 Cardigan Road Compilers 
Scientific Centerville, OH 45459 Cost accounting 

513-435-4480 Custom software 
Pan American Etectronics Disassemblers Data-base management 
1117 Conway Ave. Utilities Education 
Mission, TX 78572 Financial analysis 
512-581-2765 Prosoft Games 

Accounting P.O. Box 560 Insurance 
Banking North Hollywood , CA 91603 Interpreters 
Billing 213-764-3131 Inventory control 
Budget and forecast Data-base management Operating systems 
Cash management Games Payroll, personnel 
Compilers Plotting/ graphics Plotting/ graphics 
Cost accounting Programmer aids Programmer aids 
Custom software Utilities Purchase order, invoice 
Data-base management Word processing Report generators 
Education Sales 
Financial analysis Quality Software & Consulting Inc. Simulators 
Games P .O. Box 11355 Utilities 
Insurance Kansas City, MO 64112 Word processing 
Interpreters 816-765-4197 
Inventory control Custom software Real Software Company 
Medical Data-base management P .O . Box 401 
Operating systems Education Hopedale, MA 01747 
Payroll/ personnel Games 617-393-6281 
Plotting/ graphics Property management system Education Continu.~ 

80 Micro, October 1983 • 223 



Games Interpreters Star-Ware Telexpress Inc. 
Plotting/ graphics Inventory control Route 5 Box 277-C Rt. 130 &: Beverly-Rancocas 
Simulators Medical Benbrook, TX 76126 WUlingboro, NJ 08046 

Operating systems 817-249-0166 609-877-4900 
Ref ware PayroU, personnel Accounting Communications 
P .O. Box 451 Plotting/ graphics Banking Insurance 
Chappaqua, NY 10514 Program/data security Billing Program generators 
914-238-8896 Program generators Budget and forecast Report generators 

Education Programmer aids Cash management 
Reference thesaurus Purchase order, invoice Compiler 

Report generators Cost accounting 
Tenon Software Services Sales Data-base management 
1910 Fairview Ave. E., Suite 205 ReHable Cash Register Inc. Scientific Financial analysis 

415 Millbury St. Simulators Games Seattle, W A 98108 

Worcester, MA 016077 Utilities Interpreters 206-324-0116 

617-755-8014 Word processing Inventory control Accounting 
Cash management Operating systems Cost accounting 
Custom software Payroll, personnel Custom software 

Inventory control Software Models Program generators Payroll, personnel 

Payroll, personnel 23913 Bowl Road Programmer aids Utilities 

Purchase order, invoice Crestline, CA 92325 Purchase order, invoice 
Utilities 714-338-5075 Report generators 

Budget and forecast Sales Thoughtware Publishing 
Softbyte Computing Cash management Simulators (Formerly Data Train) 

Box 217 Financial analysis Word processing P .O . Box 669 
Wallingford , Cf 06492 Purchase order, invoice Grants Pass, OR 97526 
203-288-2036 Sales 503-476-1467 

Data-base management VisiCalc templates Sublogic Commun.ication Corp. Accounting 

Education 713 Edgebrook Drive Billing 

Food coupon shopping list Champaign, IL 61820 Budget 

Plotting/graphics Southwest Systems 217-359-8482 Cash management 

Sales 44-3rd Ave., Suite F Education Cost accounting 

Science Chula Vista, CA 92010 Games Custom software 

Simulators 714-425-5500 Plotting/ graphics Data-base management 
Accounting Simulators Education 
Billing Utilities Financial analysis 

Softouch Cash management Interpreters 
3200 Polaris, Suite 3 Cost accounting . Swayback Software Inventory control 
Las Vegas, NV 89102 Inventory control Box 1351 Operating systems 
702-367-2033 Payroll, personnel Merchantville, NJ 08109 Payroll, personnel 

Utilities Purchase order, invoice 609-778-0811 Plotting/graphics 
Word processing Custom software Program/ data security 

Software Affair 
Data-base management Program generators 

858 Rubis Drive Spectral Associates Program generators Programmer aids 

Sunn)'l'ale, CA 94087 141 Harvard Ave. Programmer aids Purchase order, invoice 
Report generators Report generators 

408-730-1030 Tacoma, W A 98466 
Utilities Sales 

Music synthesizers 206-565-8483 
Utilities Education 

Taranto &: Associates lnc. Word processing Games 
Software Concepts Operating systems 121 Paul Drive 

105-106 Preston Valley SC Scientific San Rafael, CA 94903 
Dallas, TX 75230 Utilities 415-472-2670 

Universal Software 
214-458-0330 Word processing Accounting 

Applications Inc. 
Custom software Billing 

Data-base management Budget and forecast 13001 Cannes 
St. Louis, MO 63141 

Games SRA-Science Research 
Cost accounting 

314-878-1277 Custom software Inventory control Associates Inc. 
Data-base management Accounting 

Plotting/graphics 115 N. Wacker Drive Inventory control Billing 
Purchase order, invoice Chicago, lL 60606 Cash management 
Sales Medical 

312-984-7000 Compilers 
Utilities Education 

Operating systems 
Cost accounting 

Word processing Payroll, personnel 
Games Purchase order, invoice Custom software 
Programmer aids Report generator Data-base management 

Software Etcetera Sales Inventory control 

19973 Ventura Blvd. Word processing Medical 

Woodland Hills, CA 91364 Star-Tronic Distributor Co. Operating systems 

213-702-8061 23995 Freeway Park Drive T .C.E. Programs Inc. Payroll, personnel 

Accounting Farmington Hills, Ml 48024 P .0 . Box 2477 Programmer aids 

Banking 313-477-7586 Gaithersburg, MD 20879 Purchase order, invoice 

Billing Accounting 301-963-3848 Report generators 

Budget and forecast Billing Custom software Scientific 

Cash management Budget and forecast Education Word processing 

Compilers Data-base management 
Cost accounting Fmancial analysis T &: D Software 
Custom software Inventory control 144 W. 28th St. Van Hom Office Supply 
Data-base management Medical Holland, Ml 49423 P.O. Box 1060 
Education Operating systems 616-396-7577 Van Hom, TX 79855 
Financial analysis Purchase order, invoice Education 915-283-2920 
Games Sales Games Accounting 
Insurance Word processing General business Billing 
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MOVING? 
Let us know 8 weeks in advance so that you won't miss a 
single issue of 80 Mic ro 
Attach old labe l where 10d1cated and pnnt new address in 
space provided. Also include your mailing label whenever 
you write concerning your subsc ript ion . It helps us se rve 
you promptlv 
D Extend my subscription one additional year for only $35.97 

0 Payment enc losed D Bill me 
Canadian and Mexican $44.97 1 year only US funds drawn on US bank. Foreign 
$54.97 1 year only US funds drawn on US bank. Please allow 6-8 weeks for 
delivery. 

80 MICRO 

I f you have no label handy, print O LD address here. 
-J 
l..l.J 

~ arne--------------------------~------<( 
-J 

~ Address ..._ ..._ 
City ""( State ______ _ z,p ______ _ 

print NEW address here. 

Name 

Address 

Ctty State· ______ _ Ztp ______ _ 

PO Box 98J e f .~ rn11 ngdale NY 117l7 

GET EXPRESSED 
AND OWN TRS FOR LESS I 

1 oo% PURE ftad1e /haek 
15 % to 20 % OFF LIST PRICE 

JOIN THE CO-OP AND 

RECEIVE ALL ftad1e /haek 
EQUIPMENT BELOW RETAIL 

TRADE-INS WELCOME 

'lrliUI 
Gt>W . 'VYliUB ll2lPWjSZQ 

32 E. MAIN St. Ml LAN, Ml 48160 

(313) 439-2475 --
198'3 

_If you have not yet ordered any 
Load 80 tapes or disks and wish 
you had, don't worry. We are 
now offering a " BACK ISSUE" 
i~ventory clearance. You can 
order nearly any Load 80 start-· 
ing from September of 1982 to 
date. We do have limited quan
t~ties, so order early to avo~d 
disappointment! Back issues of 
80 Micro are also available. 
With complete documentation 
found in the companion maga
zine, you should have no diffi
culty loading any· of the pro
grams listed on Load 80. 

r ----------- - ----- ---------- -
1
1 Please send the following: I 

.. see Ltst of Adverttsers on Page 323 

Month Year Month Year I 
I Cassettes Disks I 
I I 
I I 

Prices 
Load 80 Cassettes $9.97 (plus $1.50 for postage and handling) 
Load 80 Diskettes $19.97 (plus $1.50 for postage and handling) 

Foreign Air Mail !1.95 per item for postage and handling 

U.S. Funds drawn on U.S. Bonks Only 

O Check/ Money Order D MC O AE D VISA 

Name: 
Address: _________________________________________ __ 

City:. _______________________ State:. _____ Zip: ________ _ 

CMd#:. ________________ __ Exp. Date: ________________ __ 
Signature: __________________________________________ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Pft<ls. Allow J-4 W..-ks tkhv• ry I 
LOAD 80 alln: tkbb" Wa/sh• P•n• Stu.,• P•t.,l>orough. NH 03458 10-83 

L-------- --------------------J 
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Budget and forecast 
Cash management 
Compilers 
Cost accounting 
Custo m software 
Data-base management 
Education 
Financial analysis 
G ames 
Inventory control 
Medical 
O'perating systems 
Payroll , personqel 
Programmer aids . 
Purchase ordt;r ,' invoice 
Sides 
Wor.d proce_ssing 

' Vespa Com11uter Outlet 
16727 Patton 
Detroit, Ml 48219 
313-S38-lll2 

Data -base management 
Games 

Software 
pjstributors 

~y 
Product 

Accounting 
Action Computers 

Inventory control 
Operating systems 
Utilit ies 
Word processing 

VolksMicro Computer Systems Inc. 
202 Packets Court 
Wiliamsburg, VA 23185 
1104-220-0005 

Communications 
Data-base management 
Utilities 

VR Data Corp. 
m Henderson Blvd. 
Folcroft, P A 19032 
~.J45.8i02 

Data-base management 

Williams Enterprises 
3101 Cleverly Ave. 
Cleverly, MD 20785 
301-773-3015 

Bible teaching 

Seneca Electronics 

Windtwn Software Inc. 
291vanh• St. 
Wilimantic, cr 06226 
W3-456-3S30 

•Dental 
Medical 
Utilities 

XL Systems 
Suite S, lSI Bldg. 
Peterborough, NH 03458 
liO.J-924-9471 

Accounting 
Banking 
Billing 
Budget and forecast 
Cash management 
Cost accounting 
Custom software 
Data-base management 
Fmancial analysis 
Insurance 
Invento ry control 
Legal 

Serious Personal Computing 
Shawmut Systems 
Soft ware Etcetera 
Southwest Systems 
Star-Tronic Dist ributor Co. 
Star-Ware 
Taranto & Associates Inc. 
Tenon Software Services 
Thoughtware Publishing 
Universal Software Applications Inc. 
Van Horn Office Supply 

American Small Business Computers 
Am flex Products & Services Banking 

Actio n Computers 
Computer Discount 
Computer Generated Data 
T he Computer Sto re Inc . 
CooSol Inc. 

Bi-Tech Enterprises 
Cheever Microware 
CMD Micro Computer Services Ltd. 
Co lor Software Services 
Compilmax Inc. 
Computer Discount Creative Com puter Center Inc. 

Data Technology Industries 

Medical 
Operating systems 
PayroU, personnel 
Plotting/graphics 
Program/data security 
Program generators 
Programmer aids 
Purchase order, invoice 
Report generators 
Sales 
Utilities 
Word processing 

XYZT Computer Dimensions Inc. 
2 Penn Plaza, Suite 1500 
New York, NY 10121 
212-244-3100 

Custom software 
Data-base management 
Interpreters 
Programmer aids 
Utilities 

JMC Software Dist ributors 
Libra Laboratories 
Micro-Computer Sales Corp. 
Micro Data Supplies 
Nocona Electronics 
Pan American Electronics 
Radio Ranch Inc. 
Rainbow Software Services Ltd . 
Rimes Computer Products 
Seneca Electronics 
Shawmut Systems 
Soft war e Etcetera 
Sout hwest Systems 
Star-Tronic Distributor Co. 
Star-Ware 
Taranto & Associates Inc . 
Thoughtware Publishing 
Universal Software Applications Inc. 
Va n Horn O ffice Supply 

Computer Generated Data 
Corqputer Services of Danbury 
Computerware 

Fort Worth Computers & Video 
Freedom Micro-Systems Inc. 
E. B.. Garcia &; Associates 

Budget and Forecast 
The Compute( Store Inc . 
Coosol fnc. 
Creative Computer Center Inc. 
Cybernetics Inc. 
D. A. & Q . Sales Inc . 
Data Technology Industries 
Daiacom'Computer Sales & Supplies 
DLP Co. 
DSI/ Cyzern 
Exatron Corp . 
Fort Worth Co mputers & Video 
Freedom Micro-Systems Inc. 
Freedom Technology International 
E. B. Garcia & Associates 
Good-Lyddo n Data Systems 
H & E Computronics 
Heart o f Texas Computer Systems 

Inc. 
IJG Inc. 
Inst itute for Scientific Analysis Inc . 
JMC Software Distributors 
Libra Laboratories 
Micro-Computer Sales Corp. 
Micro Data Supplies 
Micro Management Systems Inc. 
MTS Enterprises 
New Generat ion Software 
Nocona Electronics 
Pan Americal) Electronics 
Ra dio Ranch Inc. 
Rimes Computer Products 
Sandpiper Software 
SBSG Inc. 
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H & E Computronics Inc. 
Hon Finance & Insurance Computers 
Nocona Electronics 
Pan American Electronics 
Rad io Ranch Inc. 
Rainbow Software Services Ltd . 
Seneca Electronics 
Sha wmut Systems 
Soft~are Etcetera 
Star-Ware 

Billing 
Action Computers 
American Small Business Computers 
Am flex Products & Services 
Bi-Tech Enterprises 
Cheever Microware 
Computer Discount 
Computer Generated Data 
Computer Services of Danbury 
The Computer Sto re Inc. 
Computerware 
Coosol Inc. 
D . A. & D. Sales Inc. 
Data T echnology Industries 
DLP Co. 
Duck Co . 
Fort Worth Computers and Video 
Freedom Micro-Systems Inc. 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Inst itu te for Scientific Analysis Inc . 

Action Computers 
T he Alternate Source 
Ast ro -Star Enterprises 
Bi-Tech Enterprises 
Cheever Microware 
Color Software Services 
Computer Discount 
Computer Generated Data 
Computerware 
Coosol Inc. 
Creat ive Computer Center Inc. 
Data Technology Ind ustries 
E. B. Garcia & Associates 
Fort Worth Computers and Video 
Freedom Micro-Systems Inc . 
Freedom Technology International 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
lnst iq.He for Scientific Analysis Inc . 
Na tional Integrated Software Services Inc. 
New Generat ion Software 
Nocona Electronics 
Pan American Electronics 
Radio Ranch Inc. 
Rainbow Software Services Inc. 
Seneca Electronics 
Shawmut Systems 
Software Etcetera 
Software Models 
Star-Tronic Distributor Co . 
Star-Ware 
Taranto & Associates Inc. 
Thought ware Publishing 



YOUR 
TRS-80* 

Interface your TR5-80 to out
side devices. Learn with the 

projects in TRs-80 qs a Con
troller. You can use your 
computer to control lights. 
switches. and even a sm all 
computer you build yourself. 

All it takes is a minimum 
knowledge of electronics and 
programming. Circuits are 
simple. Most programs are 
fewer than fifteen lines long. 
The instructions are clear and 
fully illustrated with photo
graphs. schem atics. and 
figures. 

J erry O'Dell has designed 
these projects to be 
both easy and 
inexpensive. You 
don't need disk 
drives . plotters. 

digitizer or 
oth er fancy 
units. 

You don't have to be 
an expert and you 
don't have to be rich. 

All you need is a TR5-80 
Model Ill with 16K RAM. Level 
II BASIC. and a few other 
parts that you will no doubt 
find useful at a later date. (You 
can aJso use a Model I. with 
the conversions provided in an 
appendix.) T h e components 
you'll need are aJ I readily 
available. 

The book begins with a de
scription of the Model Ill and 
ZBO and aJl the chips. c ircuits. 
prototyping boards. and other 
devices used in TRS-80 inter
fac ing. There are aJso h elpful 
suggestions throughout for ex
panding the projects in to more 
complex applications. 

J erry W. O'Dell. Ph.D .. is a 
psychology professor at East
em Michigan University. He 
has published m any articles. 
inc luding severaJ in 80 Micro 
and the Encyclopediafor 
the TR5-80. 

BK7394 $12.97 soflcover 
7 by 9 a pprox. 176 pp. 
ISBN 0..88006-06 1-1 
Wayne Green Books 1983 

Credit card orders call TOLL-FREE 
1-800-258-5473 or mall your order 
with payment of $1 2.97 each plus 
$1.50 per book shipping and 
handling to: Wayne Green Book 
Sales. Peterborough . NH 03458. 

Dealer inquiries invited 

Cht"c:-k l ht" box on lh.
c:-oupon for your FREE 
WAYNE GREEN 
BOOKS 1983 
RET AIL CATALOG. 

-----------------------

I 
I 

tr..S....,.k of the I 
lla.Uo Sloull dlri· 1 
al""' of Taady Corp. 

I 

Put my TRS-80 ln control Please rush me __ copies I 
ofTRS-80 u a Controller (BK7394) at $12.97 each. I 
0 Enclosed is $12.97 per copy plus $1 .50 for s hipping and 1 

handling. 0 Please send me a 1983 retail catalog. 1 
0 MASTER ARD MC' bank 11 _ _ _ __ _ I 

0 VISA 0 AMEX I 
Card II Expires __ I 
Sign a l ure _ I 
N~e I 
Address I 
City I 
State Zip I 
All orders s hipped UPS If complete street add ress Is given . I 

33AB8T I 
._ ____________________ _.. _______________________ _ 
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Van Horn Office Supply 

Cash Management 
Action Computers 
The Alternate Source 
Am flex Products & Services 
Astro-Star Enterprises 
B.V. Engineering 
Cheever Microware 
Communications Electronics 
Com puter Discount 
Computer Generated Data 
Computer Services of Danbury 
The Computer Store Inc. 
Coosollnc. 
Creative Computer Center Inc. 
D. A. & D. Sales Inc. 
Data Technology Industries 
DLP Co. 
Duck Co. 
Fort Worth Computers & Video 
Freedom Micro-Systems 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
JMC Software Distributors 
Nocona Electronics 
Pan American Electronics 
Radio Ranch Inc. 
Seneca Electronics 
Shawmut Systems 
Software Etcetera 
Software Models 
Southwest Systems 
Star-Ware 
Thoughtware Publishing 
Universal Software Applications Inc. 
Van Horn Office Supply 

Compilers 
American Small Business Computers 
The Alternate Source 
Bi-T ech Enterprises 
Cheever Microware 
Computer Discount 
Computerware 
Coosol lnc. 
D. A. & D. Sales Inc. 
Data Technology Industries 
DSJ/Cyzern 
Duck Co. 
Fort Worth Computers & Video 
Freedom Technology International 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc . 
Heart of Texas Computer Systems 

Inc . 
Lindbergh Systems 
MedComp Inc. 
Micro Data Supplies 
Micro Management Systems Inc. 
Nocona Electronics 
Pan American Electronics 
Radio Ranch Inc. 
Rainbow Software Services Ltd . 
Seneca Electronics 
Software Etcetera 
Star-Ware 
Universal Software Applications Inc. 
Van Horn Office Supply 

Cost Accounting 
Action Computers 
Cheever Microware 
Color Software Services 
Computer Discount 
Computer Generated Data 
The Computer Store Inc . 
Coosol lnc . ' 
Creative Computer Center Inc. 
Data Technology Industries 
Fort Worth Computers & Video 

228 • 80 Micro, October 1983 

Freedom Micro-Systems Inc. 
Freedom Technology International 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc . 
Hon Finance & Insurance Computers 
Institute for Scientific Analysis Inc. 
Micro Data Supplies 
Nocona Electronics 
Pan American Electronics 
Rainbow Software Services Ltd . 
Seneca Electronics 
Software Etcetera 
Southwest Systems 
Star-Ware 
Taranto & Associates 
Tenon Software Services 
Thoughtware Publishing 
Universal Software Applications Inc. 
Van Horn Office Supply 

Custom Software 
Action Computers 
Algorithmic Associates 
The Alternate Source 
American Small Business Computers 
Am flex Products & Services 
Astro-Star Enterprises 
Bi-Tech Enterprises 
B. V. Engineering 
Cheever Microware 
Color Software Services 
Communications Electronics 
Computer Discount 
Computer Generated Data 
Computer Services of Danbury 
The Computer Store Inc. 
Computerware 
Coosol Inc. 
Cosmopolitan Electronics Corp. 
Creative Computer Center Inc . 
D. A. & D. Sales Inc. 
Data Technology Industries 
Datacom Computer Sales & Supplies 
DLP Co. 
DSI/ Cyzern 
Easi Software Inc. 
Lawrence S. Epstein Associates 
Fort Worth Computers & Video 
Freedom Micro-Systems Inc. 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
Hon Finance & Insurance Computers 
Howard Bowe 
ICM Industries 
I.J.S. 
Institute for Scientific Analysis Inc. 
lnterpro Corp. 
JMC Software Distributors 
Libra Laboratories 
Mayday Software 
Micro-Computer Sales Corp. 
MTS Enterprises 
NC Software 
New Generation Software 
Pan American Electronics 
Peggytronics 
Pioneer Software 
Quality Software and Consulting Inc. 
Radio Ranc~ Inc. 
Reliable Cash Register Inc. 
Sandpiper Software 
SBSG Inc. 
Seneca Electronics 
Serious Personal Computing 
Shawmut Systems 
Software Concepts 
Software Etcetera 
Swayback Software 
Taranto & Associates Inc . 

T .C.E . Programs Inc. 
Tenon Software Services 
Thoughtware Publishing 
Universal Software Applications Inc. 
Van Horn Office Supply 
XYZT Computer Dimensions Inc. 

Data-Base Management 
Action Computers 
AJgorix Software 
The Alternate Source 
American Small Business Computers 
Amflex Products & Services 
Robert R . Belanger Ph.D. 
Bi-Tech Enterprises 
B. V. Engineering 
Cheever Microware 
C MD Micro Computer Services Ltd. 
Compumax Inc. 
Computer Center 
Computer Discount 
Computer Generated Data 
Computer Services o f Danbury 
The Computer Store Inc. 
Computerware 
Coosollnc. 
D. A. & D. Sales Inc. 
Data Strategies Inc. 
Data Technology Industries 
DSI/ Cyzern 
Exatron Corp. 
FGA Software 
Fort Worth Computers & Video 
Freedom Technology International 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
IJG Inc. 
Individual Systems Inc. 
Institute for Scientific Analysis Inc. 
JDL Software 
Libra Laboratories 
Mayday Software 
Micro Data Supplies 
Micro-80 Inc. 
Micro Management Systems Inc. 
Micro Software 
MTS Enterprises 
Nocona Electronics 
Pan American Electronics 
Powersoft 
Prosoft 
Quality Software & Consulting Inc. 
Radio Ranch Inc. 
Rainbow Software Services Ltd. 
Rimes Computer Products 
Seneca Electronics 
Software Concepts 
Software Etcetera 
Star-Tronic Distributor Co. 
Star-Ware 
Swayback Software 
Taranto & Associates Inc. 
Thoughtware Publishing 
Universal Software Applications Inc. 
Van Horn Office Supply 
Vespa Computer Outlet 
VolksMicro Computer Systems Inc . 
VR Data Corp. 
XYZT Computer Dimensions Inc. 

Eduauion 
Action Computers 
American Small Business Computers 
Astro-Star Enterprises 
Basics & Beyond Inc . 



Color Software Services 
Compurnax Inc. 
Computer Services of Danbury 
Computerware 
Coosol lnc. 
Creative Computer Center Inc. 
D. A. & D. Sales Inc. 
Data Technology Industries 
Decision Science Software Inc. 
Endicott Software 
En-Joy Computer Programs 
FGA Software 
William Fink 
Fireside Computing Inc. 
Fort Worth Computers & Video 
Forthright Software 
Freedom Micro-Systems Inc. 
Freedom Technology International 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Institute for Scientific Analysis Inc . 
Khadin & Co. 
KreU Software 
Libra Laboratories 
Logical Systems Inc. 
Micro Data Supplies 
Micro-SO Inc. 
MTS Enterprises 

ew Generat ion Software 
ocona Elect ronics 

PAB Soft ware 
Pan American Electronics 
Qualit y Software & Consulting Inc. 
Radio Ranch Inc. 
Rainbow Software Services Ltd. 
Real So ft ware Co . 
Ref ware 
Remsoft Inc. 
Rimes Computer Products 
Sandpiper Software 
Seneca Elect ronics 
Serious Personal Com puting 
Softbyte Computing 
Software Etcetera 
Spect ral Associates 
SRA-Science Research Associates Inc. 
Sublogic Communicat ion Corp. 
T & D Software 
T.C.E. P rograms Inc. 
Thoughtware Publishing 
3G Company Inc. 
Van Ho rn Office Supply 

Financial Analysis 
Act ion Computers 
Robert R. Belanger, Ph .D. 
Cheever Microware 
Color Software Services 
Computer Discount 
Computer Generated Data 
Computer Services of Danbury 
·n1e Computer Store Inc. 
Computerware 
Coosol lnc. 
Creative Computer Center Inc. 
Cybernetics Inc. 
Data Technology Industries 
DLP Co. 
Fon Wonh Computers & Video 
Freedom Micro-Systems Inc. 
E. B. Garcia & AssociaJes 
Good-Lyddon Data Systems 
H & E Computronics 
Hon Finance & Insurance Computers 
JMC Software Distributors 
Micro-SO Inc. 
Micro Management Systems Inc. 
New Generation Software 
Nocona Electronics 
P. Tree Enterprises 

Pan American Electronics 
Radio Ranch Inc. 
Rainbow Software Services Ltd . 
Rimes Computer P roducts 
Seneca Electronics 
Soft ware Etcetera 
Software Models 
Sta r-Tronic Distributor Co. 
Star-Ware 
Thoughtware Publishing 
Van H orn Office Supply 

Games 
ABS Suppliers 
Algorithmic Associates 
Alpha P roducts 
The Alternate Source 
American Small Business Computers 
Am flex Products & Services 
Banana Soft 
Basics & Beyond Inc. 
Bi-Tech Enterprises 
C MD Micro Computer Services Ltd . 
Color Software Services 
Computer Center 
Computer Services of Danbury 
The Computer Store Inc. 
Computerware 
Coosollnc. 
Creative Computer Center Inc. 
Custom Soft ware 
D. A . & D. Sales Inc. 
Data Technology Industries 
Datacom Computer Sales & Supplies 
Discovery Games 
DSI/Cyzern 
Duck Co . 
Endicott Software 
B. Erickson Software 
Esmark Inc. 
Exatron Corp . 
FGA Software 
Five Stones Software 
Fort Worth Computers & Video 
Forthright Software 
Gamester Software 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Hean of Texas Computer Systems Inc. 
ICM Industries 
IJG Inc . 
lnterpro Corp. 
lntracolor Communications 
JMC Software Distributors 
JMS Corp. 
Mayday Software 
Micro Data Supplies 
Micro-SO Inc. 
The Micro Works Inc. 
MTS Enterprises 
New Generation Software 
Nocona Elect ronics 
Pan American Elect ronics 
Phantasy 
Pioneer Software 
Prosoft 
Quality Soft ware & Consulting Inc. 
Radio Ranch Inc. 
Rainbow Software Services Ltd . 
Real Software Co. 
Rimes Computer Products 
Sandpiper Software 
Seneca Elect ronics 
Software Concepts 
Software Etcetera 
Spectral Associates 
SRA-Science Research Associates Inc. 
Star-Ware 
Sublogic Communicat ion Corp. 
T & D Software 

3G Company Inc. 
Van Horn Office Supply 
Vespa Computer Outlet 

·~ Computer Discount 
Creative Computer Center Inc. 
D . A . & D . Sales Inc. 
Data Technology Industries 
Fon Worth Computers & Video 
Freedom Micro-Systems Inc. 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Micro-Computer Sales Corp . 
Nocona Electronics 
Pan American Electronics 
Radio Ranch Inc. 
Remsoft Inc. 
Seneca Elect ro nics 
Software Etcetera 
Telexpress Inc. 

Interpreters 
American Small Business Computers 
Bi-Tech Enterprises 
Cheever Microware 
Computer Discount 
The Computer Store Inc . 
Computerware 
Cosmopolitan Electronics Corp . 
D . A . & D . Sales Inc. 
Data Technology Industries 
Fort Worth Computers & Video 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
IJG Inc . 
Lindbergh Systems 
Micro Data Supplies 
Nocona Electro nics 
Omikron Systems 
Pan American Electronics 
Radio Ranch Inc. 
Rainbow Software Services Ltd. 
Seneca Electronics 
Software Etcetera 
Star-Ware 
Thoughtware Publishing 
XYZT Computer Dimensions Inc. 

Inventory Control 
Action Computers 
American Small Business Computers 
Am flex Products & Services 
Bi-Tech Enterprises 
Cheever Microware 
Color Software Services 
Compumax Inc. 
Computer Center 
Computer Discount 
Computer Generated Data 
Computer Services of Danbury 
The Computer Store Inc. 
Computerwarc 
Coosollnc. 
Creative Computer Center Inc. 
Cybernetics Inc. 
D. A . & D . Sales Inc. 
Data Technology Indust ries 
Datacom Computer Sales & Supplies 
Fon Wo rth Computers & Video 
Freedom Micro-Systems Inc. 
Freedom Technology International 
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E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
J.J.S. 
Individual Systems Inc. 
Institute for Scientific Analysis Inc. 
Libra Laboratories 
Logical Systems Inc. 
Micro Management Systems Inc. 
MTS Enterprises 
Nocona Electronics 
Pan American Electronics 
Radio Ranch Inc. 
Rainbow Software Services Ltd. 
Rimes Computer Products Ltd. 
Sandpiper Software 
Seneca Electronics 
Serious Personal Computing 
Shawmut Systems 
Software Concepts 
Software Etcetera 
Southwest Systems 
Star-Tronic Distributor Co. 
Star-Ware 
Taranto & Associates Inc. 
Thoughtware Publishing 
Universal Software Applications Inc. 
Van Horn Office Supply 
Vespa Computer Outlet 

Medkal 
Action Computers 
American Small Business Computers 
Computer Discount 
The Computer Store Inc. 
Computerware 
Data Strategies Inc. 
Data Technology Industries 
Decision Science Software Inc. 
DSI/Cyzern 
En-Joy Computer Programs 
Fort Worth Computers & Video 
E. B. Garcia & Associates 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
Micro Management Systems Inc. 
New Generation Software 
Nocona Electronics 
Pan American Electronics 
Seneca Electronics 
Software Etcetera 
Star-Tronic Distributor Co. 
Taranto & Associates Inc. 
Universal Software Applications Inc. 
Van Horn Office Supply 
Windham Software Inc. 

Operatina Systems 
Action Computers 
Algorix Software 
The Alternate Source 
American Small Business Computers 
Amflex Products & Services 
Bi-Tech Enterprises 
Cheever Microware 
Computer Discount 
Computer Services of Danbury 
The Computer Store Inc. 
Computerware 
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Coosol Inc. 
Cosmopolitan Electronics Corp. 
D. A . & D. Sales Inc. 
Data Technology Industries 
Duck Co. 
EAP Co. 
Forthright Software 
Freedom Technology International 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Laredo Systems Inc. 
Logical Systems Inc. 
Mayday Software 
MedComp Inc. 
Micro Data Supplies 
Micro Management Systems Inc. 
Micro Projects Engineering Co. 
Misosys 
Nocona Electronics 
Omikron Systems 
Pan American Electronics 
Rabco Enterprises 
Racet Computes Ltd. 
Radio Ranch Inc . 
Rainbow Software Services Ltd. 
Seneca Electronics 
Serious Personal Computing 
Software Etcetera 
Spectral Associates 
Star-Tronic Distributor Co. 
Star-Ware 
Taranto & Associates Inc . 
Thoughtware Publishing 
Universal Software Applications Inc. 
Van Horn Office Supply 
Vespa Computer Outlet 

Payroll/ Personnel 
Action Computers 
American Small Business Computers 
Am flex Products & Services 
Cheever Microware 
Color Software Services 
Compumax Inc. 
Computer Discount 
Computer Generated Data 
Computer Services of Danbury 
The Computer Store Inc. 
Computerware 
Coosol Inc. 
Creative Computer Center Inc. 
D. A. & D. Sales Inc. 
Data Technology Industries 
DLP Co. 
Fort Worth Computers & Video 
Freedom Micro-Systems Inc. 
Freedom Technology International 
E. B. Garcia & Associates 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
Libra Laboratories 
Micro Data Supplies 
Micro Management Systems Inc. 
Nocona Electronics 
Pan American Electronics 
Radio Ranch Inc. 
Rainbow Software Services Ltd . 
Rimes Computer Products 
Seneca Electronics 
Shawmut Systems 
Software Etcetera 
Star-Ware 
Taranto & Associates Inc. 
Tenon Software Services 
Thoughtware Publishing 
Universal Software Applications Inc. 

Van Horn Office Supply 

Plotting/ Graphics 
Action Computers 
Algorithmic Associates 
The Alternate Source 
Computer Discount 
The Computer Store Inc. 
Computerware 
Coosollnc. 
Data Technology Industries 
Easi Software Inc . 
Fort Worth Computers & Video 
E. B. Garcia & Associates 
H & E Computronics Inc. 
Institute for Scientific Analysis Inc. 
Libra Laboratories 
MTS Enterprises 
NC Software 
New Generation Software 
Nocona Electronics 
PAB Software Inc. 
Pan American Electronics 
Peggytronics 
Pioneer Software 
Prosoft 
Radio Ranch Inc. 
Rainbow Software Services Ltd. 
Real Software Co. 
Seneca Electronics 
Softbyte Computing 
Software Concepts 
Software Etcetera 
Sublogic Communication Corp. 
Thoughtware Publishing 

Program/ Data Security 
Action Computers 
Computer Discount 
Data Technology Industries 
Fort Worth Computers & Video 
E.B. Garcia & Associates 
H & E Computronics Inc. 
ICM Industries 
Nocona Electronics 
Pan American Electronics 
Seneca Electronics 
Software Etcetera 
Thoughtware Publishing 

Program Generators 
Action Computers 
Cheever Microware 
Computer Discount 
Fort Worth Computers & Video 
E. B. Garcia & Associates 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
Hon Finance & Insurance Computers 
Institute for Scientific Analysis Inc. 
Nocona Electronics 
Pan American Electronics 
Pioneer Software 
Radio Ranch Inc. 
Seneca Electronics 
Software Etcetera 
Swayback Software 
Telexpress Inc. 
Thoughtware Publishing 



Pro&J'SIIlmer Aids 
ABS Suppliers 
Action Computers 
Algorix Software 
The Alternate Source 
American Small Business Computers 
Howard Bowe 
Cheever Microware 
Computer Discount 
Computer Generated Data 
Computer Services of Danbury 
The Computer Store Inc. 
Computerware 
Creative Computer Center lnc. 
D. A. & D. Sales Inc. 
Data Technology Industries 
Datacom Computer Sales & Supplies 
DLP Co. 
En-Joy Computer Programs 
Fort Worth Computers & Video 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
Hon Finance & Insurance Computers 
ICM Industries 
u.s. 
Individual Systems Inc. 
Institute for Scientific Analysis Inc. 
lnterpro Corp. 
Logical Systems Inc. 
Mayday Software 
The Micro Works Inc. 
NC Software 
Nocona Electronics 
Omikron Systems 
PAB Software Inc. 
Pan American Electronics 
Pioneer Software 
Powenoft 
Prosoft 
Radio Ranch Inc. 
Rainbow Software Services Ltd. 
Rimes Computer Products 
Seneca Electronics 
Software Etcetera 
SRA-Science Research Associates Inc. 
Star-Ware 
Swayback Software 
Thoughtware Publishing 
Universal Software Applications Inc. 
Van Horn Office Supply 
XYZT Computer Dimensions Inc. 

Purchue Order, Invoice 
Action Computers 
American Small Business Computers 
Am flex Products & Services 
Bi-Tech Enterprises 
Cheever Microware 
Color Software Services 
Compumax Inc. 
Computer Center 
Computer Discount 
Computer Generated Data 
The Computer Store Inc. 
Computerware 
Coosol Inc. 
Creative Computer Center Inc. 
Cybernetics Inc 
D. A. & D. Sales Inc. 
Data Technology Industries 
Datacom Computer Sales & Supplies 
Duck Co. 
Fort Worth Computers & Video 

Freedom Micro-Systems lnc. 
Freedom TechnoloaY International 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
Individual Systems Inc. 
Institute for Scientific Analysis Inc. 
Libra Laboratories 
Micro Management Systems Inc. 
Nocona Electronics 
Pan American Electronics 
Powenoft 
Radio Ranch Inc. 
Rainbow Software Services Ltd. 
Rimes Computer Products 
Seneca Electronics 
Shawmut Systems 
Software Concepts 
Software Etcetera 
Software Models 
Southwest Systems 
Star-Tronic Distributor Co. 
Star-Ware 
Taranto & Associates Inc. 
Thoughtware Publishing 
Universal Software Applications Inc. 
Van Hom Office Supply 

Report Geaentor 
Action Computers 
The Alternate Source 
Bi-Tech Enterprises 
Cheever Microware 
Compumax lnc. 
Computer Discount 
The Computer Store Inc. 
Computerware 
Coosol Inc. 
Cybernetics Inc. 
D. A. & D. Sales lnc. 
Data Technology Industries 
Fort Worth Computers & Video 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
Hon Finance & Insurance Computers 
Institute for Scientific Analysis Inc. 
Libra Laboratories 
Micro Management Systems Inc. 
Nocona Electronics 
Pan American Electronics 
Radio Ranch Inc. 
Rainbow Software Services Ltd. 
Seneca Electronics 
Software Etcetera 
Star-Ware 
Swayback Software 
Taranto & Associates Inc. 
Telexpress lnc. 
Thoughtware Publishing 

Sales 
Action Computers 
American Small Business Computers 
Amflex Products & Services 
Cheever Microware 
Color Software Services 
Computer Discount 
Computer Generated Data 
Computer Services of Danbury 
The Computer Store Inc. 

Computerware 
Coosollnc. 
Creative Computer Centers Inc. 
Cybernetics Inc. 
D. A. & D. Sales Inc. 
Data Technology Industries 
Duck Co. 
Fort Worth Computers & Video 
Freedom Micro-Systems Inc. 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
Institute for Scientific Analysis Inc. 
JMC Software Distributors 
Libra Laboratories 
Micro Data Supplies 
Nocona Electronics 
Pan American Electronics 
Radio Ranch Inc. 
Rainbow Software Services Ltd. 
Rimes Computer Products 
Seneca Electronics 
Softbyte Computing 
Software Concepts 
Software Etcetera 
Software Models 
Star-Tronic Distributor Co. 
Star-Ware 
Taranto & Associates Inc. 
Thoughtware Publishing 
Van Horn Office Supply 

Sdeatlflc: 
Alpha Products 
The Alternate Source 
Astro-Star Enterprises 
Robert R. Belanger, Ph.D. 
Howard Bowe 
B. V. Engineering 
Color Software Services 
Computer Discount 
Coosollnc. 
Data Technology Industries 
Decision Science Software Inc. 
DSI/ Cyzern 
Easi Software Inc. 
Fort Worth Computers & Video 
Forthright Software 
E.B. Garcia & Associates 
H & E Computronics 
Institute for Scientific Analysis Inc. 
Libra Laboratories 
MTS Enterprises 
Nocona Electronics 
PAB Software Inc. 
Pan American Electronics 
Seneca Electronics 
Softbyte Computing 
Software Etcetera 
Spectral Associates 
Universal Software Applications Inc. 

Sbnulaton 
Algorix Software 
American Small Business Computers 
Computer Center 
Computer Discount 
Computer Services of Danbury 
The Computer Store Inc. 
Coosol Inc. 
Data Technology Industries 
Fort Worth Computers & Video 
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L • I I he 

LETTER-WRITER 
"WORK\ for YOU 

Thi s mach ine code vord processor can 
even ADO/ SUBTRACT bookkeeping columns. 

Change, delete, add, inaert, move, copy 
Ccharacters/l ines/ blocks) of text fast . 

SELECT: m.arg ins, page length, number of 
copies, tabs, center lines I page, li ne 
spacing and LEGAL PAPER LINE NUMBERING. 

MODEL I users get: Model III shift 
controlled upper I lower c ase letters! 1 

EASIER t o USE than other systems. Only 
8 keys control 96' of the LW f eatures! 1 

TRY a LW for 3 MONTHS. If not satis f
ied return it. We will refund all 
S3. SO to cover postage I handling . I 
YOU CAN NOT RETURN IT, DO NOT BUY IT. 

C . A. of N. Y. rates hi s LW purchase a s 
• one of the beat buys 1 have lila de. • r 

E 16K Hodel I / III systems $23.99 

SK 32K Hodel I / III oyotema $37.99 

PAY: tax I US postage on ALL order s. - ~ \::-:~ 
Verbatim H0525 01 dis ks: 10 for $25. 95 
Hicrosette ClO t ape+box: 20 for $13.95 

•arc 
A•tr•·f1t&r Lt~ht/>""·• 24 HOUR 

5905 Stone Hill Dr . Computer 
CA 95677 19161 62 

$$WE WILL NOT BE$$ 
UNDERSOLD 

EPSON 
RX80, M X80FTIII, M X100FTIII, 

FX80, and " NEW" FX100 
CALL-LOWEST PRICES IN USA 

PRINTERS 
Gemini 1 OX ...... .... . .. . .... $329 
Gemini 15 .................. .. $499 
Okidata 82 A. ... . ...... . ...... $419 
Okidata 92 ... ..... ....... . ... $520 
8510 Prowriter (P) ... ........ . $385 
85 10 Prowriter (S) ............ $569 
1550 ( P) ........ .. . .. ........ . $679 
1550 (S) ... . ....... . ........ .. $759 
Brother HR 1 ...... ........... CALL 
Brother HR 15 . . ............. CALL 
Smith·Corona TP1 (LOP) ..... $549 

MODEMS 
Hayes 300 Baud ... .... .. . ... $209 
Hayes 300/1200 . . . .. ....... . $485 
Novation Smartcat . .......... $487 

300/1200 

Shipping and Handling· Add 3% 
M/C & Visa · Add 3% 
C.O. D.'s ·Add $2.00 

THE COMPUTER STORE 
Dept. 345 

3941 B South Bristol Street 
Santa Ana, CA 92704 

(714)261 ·1383 ..-244 
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E. B. Garcia & Associates 
H & E Computronics Inc. 
Libra Laboratories 
Nocona Electronics 
Pan American Electronics 
Rainbow Software Services Ltd. 
Real Software Co. 
Seneca Electronics 
Softbyte Computing 
Software Etcetera 
Star-Ware 
Sublogic Communication Corp. 

Utilities 
ABS Suppliers 
A!gorix Software 
The Alternate Source 
American Small Business Computers 
Basics & Beyond Inc. 
Bi-Tech Enterprises 
Howard Bowe 
B. V. Engineering 
Cheever Microware 
CM D Micro Computer Services Ltd. 
Color Software Services 
Computer Center 
Computer Discount 
Computer Generated Data 
Computer Services of Danbury 
The Computer Store Inc. 
Computerware 
Cosmopolitan Electronics Corp. 
Custom Software 
Cybernetics Inc. 
D. A. & D. Sales Inc. 
Data Technology Industries 
DLP Co. 
DSI/Cyzern 
Duck Co. 
EAP Co. 
En-Joy Computer Programs 
Endicott Software 
B. Erickson Software 
Exatron Corp . 
FGA Software 
Donald M. Fielding 
Forthright Soft ware 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
IJG Inc. 
u .s. 
Institute for Scientific Analysis Inc. 
lnterpro Corp. 
JDL Software 
JMC Software Distributors 
Lindbergh Systems 
Logical Systems Inc. 
Mayday Software 
Micro Data Supplies 
Micro-SO Inc. 
MicroTech Exports Inc. 
The Micro Works Inc. 
Misosys 
MTS Enterprises 
NC Software 
Nocona Electronics 
Pan American Electronics 
Peggytronics 
Pioneer Software 
Powersoft 
Pro/ Am Software 
Pro soft 
Racet Computes Ltd. 
Rainbow Software Services Ltd. 

Rimes Computer Products 
Seneca Electronics 
Serious Personal Computing 
Shawmut Systems 
Soft ouch 
Software Concepts 
Software Etcetera 
Spectral Associates 
Star-Ware 
Sublogic Communication Corp. 
Swayback Software 
Tenon Software Services 
Thoughtware Publishing 
Vespa Computer Outlet 
Yolks Micro Computer 
Windham Software Inc. 
XYZT Computer Dimensions Inc. 

Word Processing 
ABS Suppliers 
Action Computers 
The Alternate Source 
American Small Business Computers 
Am flex Products & Services 
Anitek Software Products 
Astro-Star Enterprises 
Bi-Tech Enterprises 
Cheever Microware 
CMD Micro Computer Services Ltd. 
Computer Center 
Computer Discount 
Computer Services of Danbury 
The Computer Store Inc. 
Computerware 
Coosa! Inc. 
D. A. & D . Sales Inc. 
Data Strategies Inc. 
Data Technology Industries 
Datacom Computer Sales & Supplies 
DSI/Cyzern 
Duck Co. 
FGA Software 
Fort Worth Computers & Video 
Freedom Technology International 
E. B. Garcia & Associates 
Good-Lyddon Data Systems 
H & E Computronics Inc. 
Heart of Texas Computer Systems 

Inc. 
IJG Inc. 
Institute for Scientific Analysis Inc. 
Mayday Software 
Micro Data Supplies 
Micro-SO Inc. 
Micro Management Systems Inc. 
Misosys 
MTS Enterprises 
Nocona Electronics 
Pan American Electronics 
Pioneer Software 
Powersoft 
Prosoft 
Rabco Enterprises 
Racet Computes Ltd . 
Radio Ranch Inc. 
Rainbow Software Services Ltd. 
Rimes Computer Products 
Seneca Electronics 
Software Concepts 
Software Etcetera 
Southwest Systems 
Spectral Associates 
Star-Tronic Distributor Co. 
Star-Ware 
Taranto & Associates Inc. 
Thoughtware Publishing 
Universal Software Applications Inc. 
Van Horn Office Supply 
Vespa Computer Outlet End 



pbh frees your computer for other oper-
ations while our "BASIC BUFFER'' manages your 

printer. BASIC BUFFER offers 64K with FIFO COPY 
and ERASE. It comes complete with power supply 
and cables for most computers and printers. (Specify 
manufacturer and model number of both when 
ordering.) 
A real value at ONLY $279.95 + shipping. 

Also Available with 161< 

AnENTION, CoCo OWNERS 
Stop changing Printer & Modem Cables! Our PARAL· 
LU PRINTER INTERFACE provides SWITCH SELECT· 
AILE PRINTER or MODEM operations. It features 
switc hable baud rates from 300 to 9600; comes 
comp lete with power supply, modem c able & 
"CENTRONICS" type printer cable. 

Introductory Pric e ONLY $74.95 + shipping. 

bhcomputer p products. inc. 
P.O . DRAWER 55868 
HOUSTON. TEXAS 77055 
(713) 956-0207 

ORDER DIRECT FROM US OR FROM YOUR INDEPEN
DENT COMPUTER RETAIL STORE. 
For more information circle reader card number 20. 

• 

Selling 80 Mi
cro will make mon

ey for you. Consider th€ 
facts: 

Fact #11: Selling 80 Micro in
creases store traffic - our dealers 

tell us that 80 Micro is the hottest
selling computer magazine on the news

stands. 
Fact ##2: There is a direct correlation between 

store traffic and sales-increase the number of people 
coming through your door and you'll increase sales. 
Fact #13: Fact #1 + Fact #2 = INCREASED $ALE$, 
which means more money for you. And that's a fact. 

For information on selling 80 Micro, call 800-343-0728 
and speak with Ginnie Boudrieau, our bulk sales man
ager. Or write to her at 80 Micro, 80 Pine St., Peter
borough, NH 03458. 

BCmicro ® 
80 Pine Street Peterborough, NH 03458 

800-343·0728 

..-See List of Advert isers on Page 323 

DISCOUNT 
% 
AND UP 

OFF SUGGESTED LIST 

COMPUTERS 
ALL TRS-80 

MODELS 

CALL FOR 
COMPETITIVE 

PRICES 

PRINTERS 
• RADIO SHACK 
• EPSON 
• OKIDATA 
• C ITON 
• SMITH CORONA 

ACCESSORIES 
WE CARRY A FULL LINE OF· 
• SOFTWARE 
• HARD DRIVES 
• MODEMS 
• PRINTER ACCESSORIES 
• TELEPHONES AND 

ANSWE RI NG MACHINES 

GAMES 
• BIG FIVE 
• ADVENTURE 
• SPECTRAL 

• INSTANT SOFTWARE 
• TOM MIX SOFTWARE 

FREE PLEASE WRITE AND REQUEST ... 
• CUSTOMER DISCOUNT PRICE LIST 
• MANUFACTURE WA RRANTIE S 
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TUTORIAL 

Making Hay with Arrays 

Most of us associate the term "ran
dom access" with disk operation. In 
almost any DOS 'manual, you ' ll lind a 
section on opening a ftJe for random ac
cess, fielding, putting, getting, and so 
on-all words relating to random filing 
and retrieving of records. 

To achieve all the advantages of ran
dom access means you must lay out 
many dollars for that disk subsystem 
with its controller. This generally trans
lates into staying with sequential tape 
files and their problems. 

Even if you cannot afford disk opera
tion at present , you con use the benefits 
of random access without disk. 

All you need is Level II cassette-based 
16K TRS-80. You can do it with 4K but, 
as we will s4pstitute memory for disk, 
more memory is better. 

Random Ideas 

Some time ago, I wanted to write a 
checkbook maintenance program tai
lored to my own requirements such as 
account structure, balancing, and entry 
methods. Most of all , I wanted to work 
on any record-enter, edit, delete- with
put ·constantly reading tape Iiles. In 
other words, I wanted a random access 
operation, but purchasing even one disk 
drive was out of the question. 

It occurred to me that if I was willing 
to accept the normal tape load and save 
procedure for initial input and final out
put, I could achieve most of the features 
I wanted with an array. 
· An array is a series of numbered 
pigeonholes for data storage and re-
2:}4 • 80 Micro, Oc tober 1983 

by Karl Townsend 

At last, you can use 
random access to store 

and retrieve data even if 
you don't have disk drives. 

trieval on demand. Usually, you enter 
data in a For ... Next loop. A loop 
again works through the array to re
trieve data step by step. Between storing 
and retrieving, you might sort or rear
range data. 

Figure 1 shows a simple array. To 
look at the data contained in any 
given record, just call the proper 
number and print the data. For exam
ple, to fmd Ed's telephone number, just 
type Print A$(3). 

If you next want Andy's number, 
simply Print A$(1). Thjs is j ust as ran
dom as disk ftJes. 

After retrieving the record from the 
array, you can rewrite it , edit parts, or 
delete it. You have complete control of 
the selected record' s contents. Then 
write the record back into the array 
using a forJ11 such as Input A$(4). This 

A$(1) Andy - 368 1234 
A$(2) Dan - 257 1598 
A$(3) Ed - 257 4587 
A$(4) Sam - 887 3254 
A$(5) Tony - 665 1227 

Figure I . An a"ay. 

tucks any changes into the pigeonhole 
designated. 

You must know where each record is 
located in order to read it. For this pur
pose, you need an index. How else do 
you know Tony's telephone number is 
in record 5? How to set up an index for 
general use is a topic all its own, but if 
you know the locations of your records, 
you can read them in any order. 

Available memory size limits use of 
the array for this type of operation. 
With more memory you can use a larger 
array. To make maximum memory 
available, use· program compressing 
tricks such as eliminating spaces, using 
multistatement lines, and ~ on. 

Now Organize Those Chec~s 

How can you apply these concepts to 
checkbook records? (Figure 2 shows 
some typical checkbook records.) 

A checkbook has a natural indexing 
system-the check number. These 
uruque numbers refer to specific records 
and are in sequential order (as in an 
array). 

Start out by dimensioning an array to 
hold your records: \00 DIM A$(100,5). 
This statement s-ets aside room for 101 

The Key Box 

Models I and m 
16K RAM 
Cassette Basic 



check records, each containing six 
fields. 

Remember, arrays start with the zero 
position. For example, A$(0,0) is a 
usable array position . You might as well 
use the zero position because it uses 
memory space whether you put data in 
it or not. 

Record 4 in our array might look like 
Fig. 3. A check for $45.98 to Anderson 
Lumber on Sept. 25 is for house repairs. 
The check has not yet been returned by 
the bank, so an N appears in the can
celled field. Each record (check) from 
zero to 100 is laid out in the same 
pattern. 

To fmd any given check, just call its 
array location and print it. For example: 

200 FOR I = 0 TO 5: PRINT A$(4,1): NEXT I 

prints the contents of record four on 
your screen. 

Suppose you want to access checks by 
check number, rather than by some ar
bitrary array location number. Assume 
you start with check number 361. Array 
location 361 does not exist, so you must 
convert 361 to fit within the array. Since 
check number 361 is the first check, put 
it in location zero. 

100 DIM A$(100,5) 

110 FC = 361 

Line 110 calls the first check (FC) 
number 361. To reference this or any 
other check number, use this constant 
(FC) to convert it to an array location. 
How does that work? Below is an exam
ple of how you might locate and print a 
selected check. 

500 INPUT " ENTER CHECK NUMBER TO 
BE PRINTED";C N 

510 CP = CN - FC 
520 FOR I = 0 TO 5: PRINT AS(CP ,I) : NEXT I 

E nter the check number 365 at the 
prompt. The program subtracts the first 
check number (FC) from the check 
number entered (CN) to give the check's 
position (CP) in the array. In this case: 
365 minus 361 equals 4; the check you 
want is in A$(4,x). The first few checks 
in the array are found as follows: 

No. Date Made To: 

361 810813 Gas Co. 
362 810919 80 Micro 
363 810920 City 
364 810920 Church 

Heading Contents Location 

A$(4,0) 
A$(4,1) 
A$(4,2) 
A${4,3) 
A${4,4) 
A${4,5) 

Check number 365 
Date 810925 
Made to: 
Amount 

Anderson Lumber 
$45.98 

Account House repairs 
Cancelled? Y IN N 

Figure 3. Record 4. 

Check Position 
361 0 
362 I 
363 2 
364 3 
365 4 
366 5 

Entering newly written checks fol
lows a similar pattern . 

600 INP UT "ENTER CHECK NUMBER";CN 
6JO CP = CN - FC 
620 AS(CP ,0) = CN 
630 INPUT " DATE??";AS(CP,I) · 
640 INPUT " MADE TO??";A$(CP,2) 
650 INPUT "AMOUNT??";A$(CP ,3) 
660 INPUT "ACCOUNT??";AS(CP,4) 
670 INPUT " CANCELLED YIN ??";AS(CP,5) 

As each check is entered, the first check 
(FC) number is subtracted from the 
check number (CN), resulting in the ar
ray position number (CP) used to store 
the record. 

Cancelling a check using the check 
number is even easier. 

700 INPUT "ENTER CHECK NUMBER TO 
BE CANCELLED";CN 

710CP = CN - FC 
720 AS(CP ,5) = " Y" 

Set up editing to suit your own needs, 
but you must still use the first check 
(FC) for locating records. A very simple 
editing method is to call the record of 
the check and write over the stored in
formation just as if you were making an 
original entry. This saves installing an 
edit module in your program. 

Deposits are not usually numbered. 
To use this scheme, give them a number 
and, using a separate array, treat 

Amount Account Cancelled 

$ 35.39 house y 
$ 18.00 computer y 
$219.25 taxes N 
$ 50.00 contrib . N 

deposits just like checks. 

DIM B$(25,3) 
BS(DP ,0) = DEPOSIT NUMBER 
BS(DP,I) = DATE 
BS(DP ,2) = SOURCE 
BS(DP,3) = AMOUNT 

The depOsits position (DP) is agaffi 
set. up by placing early in the p~ograrn a 
notation showing the number of the 
first deposit (FD). Subtracting this from 
each deposit number (DN) gives the 
proper array position. 

Enter service charges as a negative 
deposit with a notation in the source 
location. 

There is no need to sort the data. You 
insert the data in checkbook order; 
therefore, they are ordered as you 
would normally use them. This saves a 
sort routine and its attendant problems. 

You do not have to enter checks .in 
any particular order. If, for ~pie, 
you carry some prenumbered checks in 
your wallet and use them long after 
some subsequent number; it does not 
matter. The array position for each 
check remains blank until you use it. 
Higher numbered checks simply go into 
their allocated slots above the unused 
checks. 

To close out a section of your check
book record and start a hew one, as you 
might do at the beginnjng of a new year, 
just save the current ftle for future refer
ence, set the ftrst check (FC) to the first 
check number of the new year, and set 
the first deposit statement (FD) to the 
first deposit of the new year. The first 
deposit of the new year should be the 
balance from the previous year. 

F'mally 

365 810925 Anderson Lumb. $ 45 .98 house rep. N 

For true random access of unse
quenced data, you must develop an ex
ternal index that you can then sequence 
on selected key data elements. Chaining 
records is one method of accomplishing 
this . • 

366 810930 Jones College $210.00 education 

Figure 2. Checkbook records. 

N 

Karl Townsend can be reached at 103 
Knollwood Drive, Lansdale, PA 19446. 
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SCIENCE 
I
' .. <i:Y )I ----------------------------------------------------~LOAD80 

Brief Exposures 

A tachistoscope is a device used in 
psychological studies to present visual 
displays of words and letters for care
fully controlled brief periods of time. 
Such displays are useful in studying 
phenomena related to short-term mem
ory and perception. 

I have simulated a tachistoscope us
ing a 16K Modell. I developed the pro
gram to provide a simulated laboratory 
experience for my students. It is entirely 
menu driven and modularized. 

The User's Eye View 

The program begins with credits and a 
short introduction. To advance from one 
page to the next, press any key or the 

Oloices 

I) Investigation Suggestions 
2) Random Displays 
3) Prepared Displays 
4) Quit 

Type the number of your choice 

Figure /. Main menu. 

by Brian Durell 

I mprove your percep-
tion and short-tenn 

memory by using your com
puter as a tachistoscope. 

number of your choice from a menu. 
The main menu is shown in Fig. 1. It 

lets you select suggestions for carrying 

Suggestions for Investigations 

I) Start with some random letter series. 
How many consecutive letters can you see 
each time? 

2) Try varying the length of time of the 
display. 
What effect does that have on the number 
of letters which you can see? 

3) Repeat I) and 2) with prepared letter 
displays. 

Press any key to continue 

Figure 2. Investigation suggestions page. 

Olange Timing 

You may change the timing for the display to be anything from 
I to 500 ticks. 
Each tick is the equivalen.t of about .004 seconds. 
(It takes about 250 ticks to make up a second.) 

At present the timing is set at !50 ticks. 

Do not use decimals or fractions in setting the number of ticks. 

How many ticks would you like (1- 500):? 

Figure 4. Change timing page. 
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out an investigation, random displays, 
or prepared displays. It also provides a 
clean way out of the program with a 
quit selection. 

Selecting the suggestions option pro
duces the page shown in Fig. 2. Select
ing random displays leads to the menu 
shown in Fig. 3. Selecting prepared dis
plays leads to essentially the same menu 
except the heading indicates prepared 
rather than random displays. 

Choice 1 of the Random Displays 
menu generates a random string of 25 
letters. The screen clears and a line of 25 
asterisks is flashed three times in ap
proximately the middle of the screen. 
This helps you orient your attention to 
the place where the random letters are 
displayed. For a fraction of a second, a 
string of 25 letters such as 

YDKVHSDSICSOJXEAKFHGQPWPH 

Random Displays 

I) Generate new display 
2) Repeat previous display 
3) Show display for confumation 
4) Change timing 

5) Return to choices 
Type the number of your choice 

Figure 3. Random displays menu. 

The Key Box 

Model I and m 
16KRAM 
Cassette or Di<ik Bll4lic 



appears in place of the asterisks and 
then the Random Displays menu re
appears. 

Choice 2, repeat the display, is pro
vided in case you are distracted at a cru
cial moment or want to repeat the same 
display in order to attend to another 
part of it. Usually you will write down 
as many consecutive letters as you are 
able to see. Psychologist G.A. Miller's 
research indicates that you should be 
able to see from five to nine letters in 
any given brief exposure. Option 3, 
show display for confirmation, lets you 
check your observation. 

You can change the timing of the 
display using option 4. It puts the page 
shown in Fig. 4 on the screen. When 
you type a new number, the display 
menu, Fig. 3, returns to the screen. 

Long exposures, a second or more in 
duration, will increase the number of 
letters you will be able to see. Most users 
will be surprised to discover that the 
time has to decrease to 11100 second or 
less before much degradation in their 
ability to see letters occurs. Choice 5 re
turns to the main menu. 

Working with prepared displays dif
fers from the random displays only in 
that the strings of letters are not ran
domly generated. They are prepared in 
advance. The prepared displays are in 
data lines starting at line 5<XX> (see the 
Program Listing). 

There are several types of prepared 
displays. Some look much like random 
strings of letters. However, they are ac
tually unrelated words strung together. 
In some cases, spaces are left between 
the words. 

In other prepared strings, the words 
are related and form sentences or 
sentence fragments. These also may ap
pear with the words run together or with 
spaces between the words. Other strings 
are familiar phrases that also may ap
pear with or without spaces between 
the words. 

Psychological ~ns 

The main psychological point that 
this application reveals is Miller's 
"magical number seven plus or minus 
two," which shows the limitation that 
exists in our ability to perceive visual in
formation in brief exposures. The pro
gram demonstrates the fact that we can 
see as much in 11100 second as we can 
in about 112 second. 

The most interesting point is that the 
prepared displays indicate that percep
tion is an active, not a passive, process. 
When the displayed material is familiar 
to us, we see much more of it. This is due 
to prior learning and our active seeking 

Program Listing. Tachistoscope. 

1 0 ' ----- TACHISTOSCOPE BY BRIAN DURELL 30 OCT 80 
15 CLEAR 1000 
2 0 GOSUB 100: ' ----- PROGRAM.BEGIN 
30 GOSUB 200 : 1 

----- CHOICES (1,C) 
40 IF QUI TFLAG = 0 THEN 30 
4 5 CLS 
5 0 END: 1 

----- PROGRAM.END -----
99 ' 
100 1 

- ---- PROGRAM.BEGIN ROUT I NE 
110 GOSUB 300: ' ----- TITLE PAGE 
120 GOSUB 400: 1 

----- INSTRUCTIONS -----
1 30 1 

----- INITIALIZE VARIABLES - - - --
135 RANDOM 
140 TIME = 1 50 
14 5 DISPLAY $ 2 "PFMBTELNUDABRQLNBOHFWZMBK " 
150 NUM = 21: 1 

----- CURRENT NUMBER OF PREPARED DISPLAY S ----
1 55 DI M TALLY(NUM) 
160 FOR I =1 TO NUM 
165 TALLY( ! ) E 0 
17 0 NEXT I 
195 RETURN 
1 99 I 

200 1 
---- - CHOICES ROUTINE -----

20 5 GOSUB 500: 1 
----- DISPLAY CHOI CES 

210 IF CHOICE = 1 THEN GOSUB 600 ELSE 220: 1 SUGGESTIONS 
215 GOTO 2 45 
22 0 IF CHO I CE = 2 THEN GOSUB 7 00 ELSE 23 0: 1 RANDOM DI SP 
225 GOTO 2 45 
23 0 IF CHOICE = 3 THEN GOSUB 800 ELSE 240: ' PREP . DISP. 
235 GOTO 2 45 
240 IF CHOICE = 4 THEN QUITFLAG = 1 
2 45 RETURN 
299 I 

3 00 1 
----- TI TLE PAGE 

302 CLS 
305 PRINT@ 148, "*** TACHISTOSCOPE ***" 
3 10 PRINT@ 286, "BY" 
3 15 PRINT@ 3 4 5, "A. B. DURELL" 
320 PRINT@ 468, "UNIVERSITY OF TORONTO" 
325 PRINT@ 668 , "( C) 1980" 
33 0 FOR I = 0 TO 500: NEXT I: ' ----- DELAY LOOP-----
335 RETURN 
3 99 I 

400 1 
----- INSTRUCT I ONS -----

405 CLS 
410 PRINT@ 40 4,"DO YOU WANT INSTRUCTIONS? (Y OR N)" 
41 5 GOSUB 1500: ' ----- GET KEYPRESS -----
4 20 IF KEYPRESS = " N" THEN 495 
425 IF KEYPRESS = " Y" THEN 43 5 ELSE GOSUB 13 0 0: 1 --- ERROR MSG 
4 30 GOTO 41 5 
4 35 PRINT@ 20,"*** TACHISTOSCOPE *** 
440 PRINT : PRINT "A TAC HI STOSCOPE I S USED TO STUDY MEMORY PH ENOM 
ENA." 
44 5 PRINT " A SERIES OF LETTERS WILL BE PRESENTED BRIEFLY ON THE 
SCREEN." 
450 PRINT "TRY TO READ AS MANY LETTERS AS POSSIBLE EACH TIME." 
455 PRINT "WRI TE DOWN THE LETTERS WHICH YOU SEE. THEN CHECK THE 
M OUT ." 
460 PRINT " YOU MAY CHOOSE TO SEE RANDOM SERIES OF LETTERS , OR PR 
EPARED" 
46 5 PRINT " SERIES OF LETTERS. YOU MAY REPEAT A PARTICULAR DISPL 
AY IF" 
470 PRINT " YOU WISH, OR YOU MAY CHANGE THE LENGTH OF TIME FOR WH 
IC H" 
47 5 PRINT "THE LETTERS ARE DISPLAYED. YOU MAY ALSO RECALL A SER 
IES" 
4 80 PRINT " TO CONFIRM YOUR IDENTI FICATION." 
485 PRINT@ 970 ," PRESS ANY KEY TO CONTINUE"; 
490 GOSUB 1500 
4 95 RETURN 
4 99 ' 
5 00 1 

----- DI SPLAY CHOICES -----
5 05 CLS 
5 10 PRINT@ 1 4 8 ,"*** CHOICES ***" 
51 5 PRINT@ 280,"1) INVESTI GAT ION SUGGESTI ONS" 
520 PRINT@ 344," 2) RANDOM DISPLAYS " 
525 PRI NT@ 408," 3) PREPARED DISPLAYS" 
530 PRINT@ 472 ,"4 ) QUIT" 
535 PRINT@ 660, " ttt TYPE THE NUMBER OF YOUR CHOICE ttt• 
5 40 GOSUB 1000: ' - ---- GET CHOI CE - ----
5 45 RETURN 
599 I 

600 1 
----- SUGGESTI ONS FOR INVESTIGATIONS 

602 CLS 
605 PRINT@ 20,"fft SUGGESTIONS FOR INVESTIGATIONS ttt• 
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618 PRINT@ 133,"1) START WITH SOME RANDOM LETTER SERIES." 
615 PRINT@ 200,"HOW MANY CONSECUTIVE LETTERS CAN YOU SEE EACH TI 
ME?" 
628 PRINT@ 325,"2) TRY VARYING THE LENGTH OF TIME OF THE DISPLAY . 
625 PRINT@ 392,"WHAT EFFECT DOES THAT HAVE ON THE NUMBER OF LETT 
ERS" 
630 PRINT@ 456,"WHICH YOU CAN SEE?" 
635 PRINT@ 581,"3) REPEAT 1) AND 2) WITH PREPARED LETTER DISPLAY 
s.• 
648 PRINT@ 978,"PRESS ANY KEY TO CONTINUE"I 
645 GOSUB 1580: ' ----- GET KEYPRESS 
658 RETURN 
699 ' 
700 ' ----- RANDOM DISPLAYS 
705 CLS 
718 PRINT@ 84,"*** RANDOM DISPLAYS ***" 
715 GOSUB 908: ' ----- DISPLAY MENU -----
720 GOSUB 1100: ' ----- GET DISPLAY CHOICE 
725 IF CHOICE • 1 THEN GOSUB 1688 ELSE 735t ' 
730 GOTO 785 
735 IF CHOICE • 2 THEN GOSUB 1780 ELSE 745t ' 
740 GOTO 705 
745 IF CHOICE • 3 THEN GOSUB 1888 ELSE 755: ' 
750 GOTO 705 
755 IF CHOICE • 4 THEN GOSUB 1988 ELSE 765t ' 
760 GOTO 715 
765 RETURN: ' ----- BACK TO CHOICES 
799 ' 
800 ' ----- PREPARED DISPLAYS -----
805 CLS 
810 PRINT@ 84,"*** PREPARED DISPLAYS ***" 
815 GOSUB 900: ' ----- DISPLAY MENU -----
8211 GO SUB 110 01 ' GET DISPLAY CHOICE 
825 IF CHOICE • 1 GOSUB 12110 ELSE 835: ' 
830 GOTO 885 
835 IF CHOICE • 2 GOSUB 1700 ELSE 845: ' 
848 GOTO 805 
845 IF CHOICE • 3 GOSUB 181111 ELSE 855: ' 
858 GOTO 8115 
855 IF CHOICE • 4 GOSUB 1988 ELSE 865 : ' 
8611 GOTO 805 
865 RETURN: ' ----- BACK TO CHOICES 
899 ' 
900 ' ----- DISPLAY MENU -----
902 PRINT@ 128,STRING$ (63,95) 
905 PRINT@ 288,"1) GENERATE NEW DISPLAY" 
918 PRINT@ 344,"2) REPEAT PREVIOUS DISPLAY" 

NEW DISPLAY 

REPEAT DISP. 

CONFIRM DISP. 

CHANGE TIMING 

NEW DISPLAY 

REPEAT DISP. 

CONFIRM DISP, 

CHANGE TIMING 

915 PRINT@ 408,"3) SHOW DISPLAY FOR CONFIRMATION" 
920 PRINT@ 472,"4) CHANGE TIMING" 
925 PRINT@ 536,"5) RETURN TO CHOICES" 
930 PRINT@ 668,"ttt TYPE THE NUMBER OF YOUR CHOICE 
935 RETURN 

.... 
999 ' 
1008 
1010 
10211 

1030 
1040 
US II 
1060 
1100 
11115 
1110 

1115 
11211 
1125 
1130 
1199 
1290 
1285 
12111 
1215 
1220 
1225 
123 0 
1235 
1248 
1245 
12511 
1255 
1260 
126 5 
1270 

' ----- GET CHOICE -----
GOSUB 15 80: ' ----- GET KEYPRESS 
IF ASC (KEYPRES$ ) > 48 AND ASC (UYPRES$) < 53 THEN 1058: ' 

----- CHECK FOR KEYPRESS >I AND <5 
GOSUB 1301lt ' ----- ERROR MESSAGE ----
GOTO 1010: ' ----- GET NEW INPUT 
CHOICE • VAL(KEYPRESS) 
RETURN 
' ----- GET DISPLAY CHOICE 
GOSUB 1500: ' ----- GET KEYPRESS 
IF ASC(KEYPRES$) >48 AND ASC(J(EYPRES$) < 54 THEN 1125: ' 

----- CHECK FOR KEYPRESS > 8 AND < 6 ----
GOSUB 13110: 1 

----- ERROR MESSAGE -----
GOTO 1105: ' ----- GET NEW KEYPRESS 
CHOICE • VAL (KEYPRESS) 
RETURN 
' 
' ----- NEW PREPARED DISPLAY 
CLS 
GOFLAG • II 
FOR I • 1 TO NUH: ' ----- CHECK FOR UNUSED DISPLAYS -----

IF TALLY (I ) • 0 THEN GOFLAG • 1 
NEXT I 
RANUMBER • RND(NUM)t ' -----PICK A DISPLAY RANDOMLY----
IF GOFLAG • 8 THEN 1258 
IF TALLY (RANUMBER) • 1 THEN 1231: ' ----- CHECK IF UNUSED 
TALLY (RANUHBER) • 1t ' ----- HARK AS USED 
RESTORE 
FOR I • 1 TO RANUMBER 

READ DISPLAY$: ' 
NEXT I 

SELECT FROM DATA STATEMENTS 

GO SUB l7 88: ' ----- FLASH DISPLAY -----
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of information from the display. 
If you doubt this, have a friend re

place the prepared displays with equiva
lent material from a foreign language 
with which you are not familiar. Your 
performance will decline to the random 
display level. What you see depends in 
large part on what you already know. In 
some situations, believing is seeing. 

The Program 

The program operates through sub
routines. The subroutines are labeled 
where the actual code appears and at the 
point where the routine is called. Each 
subroutine starts with a "line number 
that is a multiple of 100. All subroutines 
are short and most call other sub
routines. 

HWhat you see depends 
in large part on what 
you already know. 
In some situations, 
believing is seeing. '' 

I used long variable names for easier 
readability. This puts an extra strain on 
the programmer but should make it 
much easier to change the program 
later. You must keep track of the first 
two letters of the variable names as 
these are the only letters that Level II 
Basic sees. 

The format of this program will be 
the despair of memory-packing pro
grammers. It is wasteful of memory 
space, as many comments, spaces be
tween words and variable names, and 
indented For ... Next loops are includ
ed . Such extravagance does not get the 
maximum amount of program into a 
minimal memory capacity, but it lets 
you decipher and modify your code 
after several months of working on 
something else. 

The executive portion of the program 
is contained in lines 15-50. The Oear 
instruction reserves some memory for 
string manipulation. The subroutine at 
line 100 initializes variables, displays the 
title page, and checks to see if you want 
instructions. 



One company has sold more printers 
to this planet than anybody. 

E 
By now, that shouldn't come as any surprise. 
After all, we invented digital printers for the 1964 
Tokyo Olympics. 

Since then, we've built more print mecha
nisms than the rest of the world combined. 
Including the world's smallest printers, the 
world's most reliable printers and the world's 
first disposable print head. 

And today we are proud - but rot surprised 
- to say that the world's best selling printers 
for small computers 
have the Epson name 
right on the front. 

But the really 
amazing fact about 
Epson printers is this: 
they don't cost any 
more than other 
printers. In fact, they 

• 
frequently cost less. 

Here's how we got to be the world's best
selling printers: by building a quality product, by 
pricing it fairly and by standing behind it. That's 
the way we've done business for almost 20 years. 

Only one printer can claim to be "number one." 
And measured by popular acceptance, by techno
logical innovation, by 1-onest-to-goodness value, 
rot to mention sheer weight of numbers, that 
printer is Epson. 

Number One. 
And built like it. 

EPSON 
~ AA'ERCA, N:. 
3415 Kashiwa Street 
Torrance, CA 90505 

NewEpson RX and FX dot matrix printers. At computer stores now. 

Please call (800) ·'21-5426 for the dealer nearest you. In Callfomia, (213) 539-9140 . 
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Line 145 is included as a precaution 
against a user who might request to 
have a display shown for a second time 
or for confirmation as his very first 
choice, before any display has been 
generated. The display in line 145 will 
almost never be used, but if a user 
should choose to begin in such a curious 
manner the program will not crash. 

In line 150, the variable NUM is set to 
the number of prepared displays stored 
in data statements with line numbers in 
the 5<XX> series. Line 4995 carries a re
minder to change the value of NUM if 
you change the number of prepared 
displays. 

Tally, lines 155 and 165, is an array 
used to tally the use of the prepared 
displays. These displays will be pre
sented in random order, but all of them 
will be used before any one is repeated. 
Tally and the code using it in the 
subroutine at line 1200 ensure that the 
prepared displays will be used in this 
manner. 

The subroutine at line 200 displays 
the basic choices menu and calls sub
routines appropriate to your choice. 
The program simply continues to exe
cute this subroutine and any subrou
tines that it calls as long as the quit flag 

150 Programs for 
Business &: Home

$49.95 
Designed for Radio Shack'w 

Modell (Tape) 
Model Ill (Disk) Computer 

Executive Calculator 
Software Package'M 

Over 150 high-quality. user· 
proven programs integrated 
into a comprehensive software 
system you can afford! 

Includes programs for: 
Fmance/Real Estate/Investments 

Loans/Leases/Depreciation 
Charts & Graphs 

Plus many. many more 

All this for only $49.95 
• Over 150 user· proven programs 
• Complete Users Guide 
• Automatic Update Privileges 
• Complete Source Code 
• Money Back Guarantee 
• Shipping cost included 
• Orders shipped within 24 hours 
• Compatible to 48K. Disk or Tape 
Order today with confidence by 
telephone or mail. Visa. Master Card 
accepted 

MCSSOFTWARE 
809 Parkway. Conway. Arkansas 72032 

Phone: 501·327·4443 ..-393 
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1 295 RETURN 
1299 ' 
1300 1 

----- ERROR MESSAGE -----
1310 FOR J = 0 TO 3 
1320 PRINT@ 970,"111 INVALID INPUT. TRY AGAIN It I"; 
1330 FOR I = 0 TO 500: NEXT I: ' DELAY LOOP 
1340 PRINT@ 970,STRINGS(35 , 32); · 
13 50 FOR I = 0 TO 100: NEXT I : ' DELAY LOOP 
1360 NEXT J 
1370 RETURN 
1399 ' 
1 5 00 ' ----- KEYPRESS -----
1 51 0 KEYPRESS z INKEYS 
1 520 IF KEYPRESS = "" THEN 1 510 
1530 RETURN 
1600 ' ----- GENERATE RANDOM DISPLAY -----
160 5 LASTLTRS = "" 
1610 DISPLAY$ = "" 
1615 FOR I = 1 TO 25 
1620 LTR$ = CHR$(64 + RND(26)): ' -----CHOOSE RANDOM LETTER 
1625 IF LTR$ = LASTLTR$ THEN 1620: ' ---- NO SAME CONSECUTIVE 

LETTERS 
1630 LASTLTR$ E LTR$ 
1635 DISPLAY$ = DISPLAY$ + LTRS: ' ----- BUILD DISPLAY -----
1640 NEXT I 
1645 GOSUB 1700: ' ----- FLASH DISPLAY -----
1655 RETURN 
1699 ' 
1700 ' ----- FLASH DISPLAY -----
1705 CLs ' 
1710 FOR I = 1 TO 3 
1715 PRINT CHR$ (23): ' ----- LARGE PRINT -----
1720 PRINT@ 390,STRINGS(25,42): ' ----- FLASH STARS-----
1725 FOR J = 1 TO 500 : NEXT J : ' ----- DELAY LOOP -----
1730 CLS 
1735 NEXT I 
1740 PRINT CHR$(23): 1 -----LARGE PRINT-----
1745 PRINT@ 390.DISPLAY$ 
1750 FOR I = 1 TO TIME: NEXT I: ' ----- DELAY LOOP -----
1755 CLS 
1760 FOR I = 1 TO 1000: NEXT I: ' ----- DELAY LOOP - - ---
1795 RETURN 
1800 ' ----- SHOW DISPLAY FOR CONFIRMATION ---- -
1805 CLS 
1807 PRINT CHRS(23): ' - ----LARGE PRINT-----
1810 PRINT@ 390,DISPLAYS 
1815 PRINT@ 710,"PRESS ANY KEY TO CONTINUE" 
1820 GOSUB 1500: ' ----- GET KEYPRESS -----
1825 RETURN 
1899 ' 
1900 ' ----- CHANGE TI MING -----
190 5 CLS 
1910 PRINT@ 84, "*** CHANGE TIMING ***" 
1915 PRINT STRINGS(64,95) 
1925 PRINT "YOU MAY SET THE TIMING FOR THE DISPLAY TO BE ANYTHIN 
G" 
1930 PRINT "FROM 1 TO 500 'TICKS '. 
1935 PRINT "EACH ' TICK ' IS THE EQUIVALENT OF ABOUT . 004 SECONDS. . 
1940 PRI NT "THAT I S, IT TAKES ABOUT 250 TICKS TO MAKE UP A SECON 
D. • 
1950 PRINT 
1955 PRINT "AT PRESENT THE TIMING IS SET AT "; TIME; " TICKS ." 
1960 PRINT 
1965 PRINT "DO NOT USE DECIMALS OR FRACTIONS IN SETTING THE NUMB 
ER OF TICKS" 
1970 PRINT 
197 5 GOSUB 2000: ' ----- GET NEW TIME SETTING --- - -
1985 RETURN 
1999 ' 
2000 ' ----- GET NEW TIMING -----
2005 PRINT@ 836 , "HOW MANY TICKS WOULD YOU LIKE ( 1- 5 00 ) :" 
2006 PRI NT@ 900 , "TYPE THE NUMBER AND THEN PRESS THE 'ENTER' KEY . ; 
2007 
2010 
2015 
2017 
2020 
2022 
2025 
2030 
2035 
2 040 
204 5 
2050 

INPUT TICKS 
IF TICK$ = " " THEN 2 09 5 
I F LEN(TICK$) > 3 THEN GOSUB 13 00 ELSE 20 22 
PRINT@ 943, STRING$(7 ,32); 
GOTO 2005 
ERFLAG = 0 
FOR I = 1 TO LEN(TICK$) 

TEST$ = MI D$(TICK$,I ,1): ' - ---- TEST EACH CHAR . 
IF ASC(TEST$) > 47 AND ASC(TEST$) < 58 THEN 2045 
ERFLAG = 1 

NEXT I 
IF ERFLAG = 1 THEN GOSUB 1300 ELSE 2060 



remains set at zero. Choice 4, Quit, 
changes QUITFLAG to one, clearing 
the screen and terminating program 
execution . 

The PRINT@ instruction is a screen
formatting device that prints a string 
starting at a specified screen location. 
The 1,024 screen print locations (16 
lines of 64 characters each) are num
bered 0-1,023. 

I use the STRING$(n,m) function to 
print repeated strings of the same char
acter where n gives the number of 
repetitions of the character and m is the 
ASCII code of the character. For in
stance, STRING$(5,32) prints a string 
of five blanks. I wish more commercial 
programs included this feature, particu
larly for strings of blanks, as counting 
blanks is difficult when they do not line 
up near non-blank characters. 

CHR$(23) is a control code that turns 
on double-sized letters on the screen dis
play. This display mode is canceled by a 
CLS (clear screen) command. • 

Write to Brian Durell c/ o Faculty of 
Education, University of Toronto, 371 
Bloor Sr. West, Toronto, Ontario M5S 
2R7, Canada. 

Listing continued 

211 52 PRINT@ 943 , STRING ${ 7 , 32) 
211 55 GOTO 2005 
21160 IF VAL {TI CK$) <1 OR VAL (TICK$) > 500 THEN GOSUB 1 3 00 ELSE 

2070 
2062 PRINT@ 943, STRING$(7 , 32) 
2065 GOTO 200 5 
2070 TIME = VAL (TICK$ ) 
21195 RETURN 
2099 I 

4989 I 

4990 I 

4995 I 

PREPARED DISPLAYS -----
THE NUMBER OF DISPLAYS IS STORED IN VARIABLE 'NUM' 
IN LINE 1 50, UPDATE THAT VARIABLE WHEN ADDING OR 

5000 
5010 
5 020 
5 030 
5040 
5 11 5 0 
51160 
5070 
51180 
5090 
511111 
5110 
5120 
51311 
5140 
5150 
5160 
5170 
5180 
5190 
5200 

DELETING DISPLAYS , ----
DATA WANTHORSEFIRETALKWOMANHIT 
DATA FROWNBOYTESTCARFOOTMIXTAR 
DATA BLOTWITCHGAMEDOGMOTORWISH 
DATA HUNGRYHORSESEATGRASSOFTEN 
DATA WILDMENHUNTFATBOARSFORFUN 
DATA MILD FARM BOOK STRI NG HAT 
DATA FOAM TROT BOSS HEM STRIKE 
DATA OLD CATS CHASE OLDER MI CE 
DATA LONG BINS HOLD MUCH GRAIN 
DATA RAIN I N SPAIN STAYS MAINL 
DATA FOUR SCORE AND SEVEN YEAR 
DATA ASK NOT WHAT YOUR COUNTRY 
DATA THISFINEDAYWILLSOONBEGONE 
DATA RATHOMESHOPSALTDOLLCRAYON 
DATA WHENIFALLINLOVEITISAUGUST 
DATA STUDENTS READ SILLY PAPER 
DATA ITS MAINLY BECAUSE OF THE 
DATA DONT LEAVE HOME WITHOUT I 
DATA KEEP YOUR SUNNY S IDE UP 
DATA GIVETHEMTHEOLDSOFTSOAPNOW 
DATA TAPERULERSHIRTRUGSHE LFOWL 

cro-Designs System-Upgra 
for the TRS Model Ill and 4 

The Micro-Design TRS-80 upgrade Includes Micro-Design's exceptional MDX-6 disk 
controller board, one 40 Track Disk Drive, necessary installation cables and hard· 
ware. Will also control external 8" Disk Drive Systems. 

fOil MoR£ l ~fOIIMAiiOI't 6. fRU liHRAI UII£ 

CAll OR WRilf 

MICRO-DESIGN 
6301 Manchaca Road, Suite 8 

Austin, Texas 78745 

loll fHl 

.-See Llsr or Acfverr•sers on Page 323 
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DISPLAYED VIDEO iS ·DRIVING DOWN 
.......... ..... ... ,. PRICES ON DISKS! 

FREE SHIPPING! 

TEO'~S NEW HALF-HIGH 40 TRACK DISK DRIVE W/CASE 
& POWER SUPPLY AT AN INCREDIBLE LOW PRICE! 

$195.00!!!! 
NEW! 

TRUE HALF HEIGHT DRIVES! 
1 5/8 INCH NOT 2 INCH OR 2 7/16 INCH! DIRECT DRIVE! 

NO DRIVE BELT! 3MS TRACK TO TRACK! 
" YOU CAN BUY THE REST BUT WHY NOT BUY ONE OF THE BEST!" 

TEAC's NEW SLIMLINE 40 TRACK W/CASE & POWER SUPPLY .... . ..... . ... . ... . .. . ........ $235.00 
TANDON 40 TRACK TM-too-t W/CASE & POW~ SUPPLY .. .. .... . ... . .. ... ••. . . . . . ... . ... .. $220.00 

(rxx.JBI.£ SIDED 40 TRACK DRIVES ADD $75.00) 

SHUGART NEW SLJMLJNE DOUBLE SIDED 40 TRACK W/CASE & POWER SUPPLY . .•... . . . $299.00 
SHUGART NEW SLIMLINE DOUBLE SIDED 80 TRACK W/CASE & POWER SUPPLY .... . . • . $379.00 
TANDON SINGLE SIDED SLJMLINE 8" DISK DRIVE W/DUAL CASE & POWER SUPPLY . . ... $545.00 
TANDON DOUBLE SIDED SLIMLJNE 8" DISK DRIVE W/DUAL CASE & POWER SUPPLY .. .. $625.00 

lWO DRIVE CASES AV All..ABL£ AT VARIED PRICES 
lWO DFWE 5 1/4' CABL£ (FOR MOST COM.PUfERS) ..... $23.99 WITH GOLD PLATED CONNECTORS 

DV'S COLOR COMPUTER 1st DRIVE ONLY . . . . . ... . .... . . . ... . ....... . . . . . . .. ... . ..• . •...... . $389.00 
ONE YEAR WARRANTY ON TEAC & SHUGART DRIVES/180 DAYS ON TEC & TANDON . 

HAYES SMART MODEM 300 BAUD ......... ........ $ 2 2 5. 0 0 1200 BAUD ..... $525.00 
MODEL I DOUBLE DENSITY BOARD ...... ....... ... . ...... . . . .. • ••• .• • . ••. .• • •• .•• . .• .. •• .. • . . $89.00 

PRINTER PRICES 
WE'RE NOT GOING OT MAKE YOU CAU FOR PRICES - HERE TiiEY ARE IN BLACK AND WHITE!!! 

EPSON STAR 
MX80 FT W/GRAPHTRAX PLUS • ... . ...... $459.00 GEMINI 10 ... . ....... . ..... .. .. . ..... .. ... . $349.00 
MXlOO W/GRAPHTRAX PLUS ..... .. ... . . . $659.00 GEMINI15 . . . . ... . .... . .. . ... . ... . .... . . . .. $479.0(,) 
RX80 W/GRAPHTRAX PLUS . . .. •.. . . .. .. $389.00 CITOH PROWRITER 8510 •. .. . • . ..... . .. . . $395.00 
FX80 W/GRAPHTRAX PLUS ... . . . .. ..... .. $569.00 STARWRITER FlO . ... . .. .. .. .. ... . .. . . . . $1169.00 
FXl OO W/GRAPHTRAX PLUS .... . . . ...... $779.00 SMITH CORONA TP1 ... . .. .. ........ .. . ... $595.00 

PRINTER CABLE 10' LONG W/GOLD PLATED CONNECTORS STARTING AT . . ... . . . . . ... . . . .. . .. $25.99 
DAISY WHEEL PRINTERS AVAILABLE AT VARIED PRICES 

Visit our two WE CARRY TRS80, LNW, EPSON & FRANK.UN COMPUTERS JMMEDIA TE DELIVERY 
retail location$ at: • 180 D p d Labo W · · 886 E R d ays arts an r arrantY 

Ypsila~C:~~I :S197 r3 01SPLAYE ·.- DEALER INQUII_U~S ~TED 
(313) 426-5086/(313)482-4424 &F , f? fl;r\ Free Shipp~g m the U.S. 
or ~IDEO ~ 48 ContiguousStates 

111 Marshall Street TO ORDER: CaU (313) 426-5086 or (313) 482-4424 or (517) 542-3280 
Litchfield, Ml 49252 (517) 542-3939 (517) 542-3947 
(517) 542-3280 OR WRITE: DISPLAYED VIDEO 111 MARSHALL ST.,LitCHFIELD, MI4~252 
(517) 542-3939 ·~eo .. atrecMn~art. of tbe Taadyc:...---
(517) 542-3947 .-62 PrtcaASpedflca&..•btect t~---hooot.-e 



DV'S EXCLUSIVE "YOU CAN'T LOSE" SIX MONTH WARRANTY! 

"NO YOURE NOT SEEING 1HINGS, 1HA TS FOUR INTERNAL DRIVES IN 
A MODEL 4, WI7H UP TO 4 l'vfEG. DISK STORAGE A V AII.ABL£ NOW, 

ONLY FROM DISPLAYED VIDEO!!' 

DISPlAYED VIDEO IS DRIVING DOWN PRICES ON DISK! 
DISPLAYED VIDEO is l'lOIAI offering TRS-80' MODEL 4 with T ANDONffECffEAC disk drives, one of the most reliable 
disk drive systems on the market, for INCREDIBLY IOVJ prices. 
MODEL 4 with 64K dual 40 track double density disk drives, complete systems with TRSOOS 6.0 and one BOX 
OF DISKETIES 

PLUG IT IN AND GO .... . . $1599.00/128K ..... $1679.00 
MODEL 4 with 64K dual 40/40 track double density disk drives, complete systems with TRSOOS 6.0 and one BOX 
OF DISKETIES . 

PLUG iT IN AND GO .. .. .. $1899.00/128K .... $1979.00 
MODEL 4 with 64K dual 80 track double density disk drives, complete systems with TRSOOS 6.0 and one BOX 
OF DISKETIES 

PLUG IT IN AND GO ...... $1899.00/128K . .... 1979.00 
MODEL 4 with 64K dual 80/&J track double density disk drives, complete systems with TRSOOS 6.0 and one BOX 
OF DISKETTES 

PLUG IT IN AND GO ...... $2199.00/128K ..... 2279.00 
MODEL 4 with 64K four 40 track double density Internal disk drives, complete systems with TRSOOS 6.0 and one BOX 
OF DISKETIES 

PLUG IT IN AND GO ...... $2299.00/128K .... $2379.00 
MODEL 4 with 64K four Internal drives of any configuration available to achieve up to 4 meg of disk storage ... . ........ CALL 
MODEL 111/4 Internal Two Drive Kit: Includes controller board, dual drive mounting bracket, dual poi.Ver supply, all hardware 
cable; and connectors (goki plated) & lEC Drive ....... . .................................................. $399.00 

Vlalt our retaU location at: 

111 Marshall Street 
Litchfield, MI 49252 
(313) 426-5086 
(313) 482-4424 
(517) 542-3280 
(517) 542-3939 
(517) 542-3947 

4 DRIVE KIT MINUS DRIVE $349.00 
MODEL 100 SK. ..... $679.00 24K. ..... $839.00 
DV'S MODEL I DOUBLE DENSITY BOARDS .... $89.00 

WE CARRY TRS-80, IBM, LNW. EPSON & FRANKUN COMPl.JTCRS 

. IMMEDIATE DELIVERY 
DISPLAYE:IJ DV'S SIX MONTH 

'""'\./ PARTS AND LABOR WARRANlY 
~IDEO 

AuthoriZed Dealership at: 
111 Marshall Street, Litchfield, Michigan 49252 P142 

To Order: Call (313) 426-5086; (313) 4824424; (517) 542·3280 
(517) 542-3939; (517) 542-3947 

OR WRITE: 
Displayed Video, 111 Marshall St., Utchlield, Ml 49252 

'TRS8lls a lnodornotk ollhe T ~ eo.-a110n Pnca oub,oct to chongt """"-n nolico. 



GAME 

In Search of. • • 

Hidden-word puzzles have become a 
popular pastime and a proven educa
tional tool. They provide a fun way to 
improve spelling and word-recognition 
skills. I wrote a program called Word
search that generates this type of puzzle 
(see Program Listing). 

Wordsearch creates puzzles with up 
tp 25 hidden words, using either stan
dard- or double-sized letters. It prints 
puzzles in a square matrix along with a 
list of words hidden in the puzzle. The 
program produces any number of copies 
of the same puzzle or different versions 
of the puzzle using the same word list. 

Using Wordsearch 

To use Wordsearch, you first have to 

by James Blatt 

The recent popularity 
of word search games 

has brought them from 
paperbacks to computers. 

type in your list of words. Enter words 
one at a time, using letters only. You 
must enter two-word phrases, hyphen
ated words, or words containing apos
trophes or other punctuation marks as a 
single word without spaces or punctua
tion. Wordsearch accepts up to 25 
words and runs automatically after you 

Program Lisring. Wordsearch . 

18 CLS :CLEAR 1288:DEPI NT A-Z 
28 DIM WS(26) :DIM A$(32,32) 
311 RANDOM 
48 PRINT STRING$(6 4,"*" ) 
58 PRINT:PRINT TAB(23) "WORD SEARCH - 2 . 1" 
55 PRINT TAB(23 ) "JAKES BLATT 3/ 18/ 83 " 
68 PRINT:PRINT STRING$(64,"* ") 
78 GOSUB 6888:COSUB 1888:COSUB 2898 :GOSUB 3888 :COSUB 4888: GOSUB 58 
ee: coro 98 ee 
88 CLS :PRINT "DO YOU WANT TO DO ANOTHER ONE? (Y/N)"I 
98 INPUT XS:IP X$ x •y• THEN 39 ELSE END 
1888 CLS :X • 1:PRINT "ENTER WORDS USING LETTERS ONLYI":PRINT "DON 
OT USE SPACES, HYPHENS , OR APOSTROPHES. ": GOSUB 6888 
19 28 CLS : PRINT "TYPE '0' AND PRESS ENTER IP NO MORE WORDS ," 
1838 PRINTtPRINT "WHAT IS WORD " lXI 
1848 INPUT WS(X) 
1858 IP X • 25 THEN PRINT " NO MORE WORDS ALLOWED ,":GOSUB 6899:RETU 
RN 
1868 IP W$(X ) • "0 " THEN X • X-1:RETURN 
1878 X • X+1:GOTO 1828 
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enter the 25th word. To make a puzzle 
with fewer than 25 words, enter Q after 
you type in your last word. 

When you fmish entering your word 
list, the program organizes the words 
from longest to shortest and determines 
the puzzle matrix size. 

The program initializes the matrix 
with a zero in each space. A random 
routine then attempts to insert each 
word on the list into the matrix, begin
ning with the longest word. As the 
matrix ftlls up, a word being inserted 
may encounter a word already in place. 
When this occurs, the program com
pares the letter about to be inserted with 
the letter already in position. If the let
ters match, the insertion continues. If 
they don't, the program backs out and 
tries another random insertion. 

It is possible, though unlikely, that a 
word won't fit into the puzzle. The pro
gram displays the number of the words 
it tries to insert, along with the number 
of attempts at insertion. If it hangs up 

CorrtiJuud 011 p. 1411 

The Key Box 

Models 1, n, and m 
16KRAM 
Basic 
Printer 



Listing continued 

2000 M = X:A = 0 : 8 = 0 :S = 0: GOSUB 7 000 
2010 FOR X = 1 TO M:A = A+LEN( W$( X) ) :NEXT X 
2020 B = LEN(W$ (1 ) ) 
2030 S = INT(SQR (A) )+2 : IF S < B THEN S = B 
2040 IF S < M TH EN S = M 
2050 S = S+4 : IF S > 32 THEN PRINT "CAN' T HACK I T":GOSUB 6000 : END 
205 5 GOSUB 8000 
2060 RETURN 
3000 CLS : FOR X = 1 TO M:Y = 0 
3 010 Y = Y+1:R : RND ( 14 ) -1: K = I NT(R/ 3) :IF R > 11 THEN K = K+R-12 
3020 PRINT @ 512 ," LOCATING WORD ";X; " ATTEMPT NUMBER ";Y 
3040 X$ = INK EY$:IF X$ = "A" THEN GOSUB 5 000: GOSUB 9000 
30 42 K = K+1:0N K GOTO 30 50, 3120,3190,3 260,3330,3400 
3045 NEXT X:RETURN 
3050 L = LEN (W$( X)) :H = RND (S) : C = .0:E = 0:F = 0 : R$ = "0" 
3 060 V1 = RND( S-L)-1 
3070 FOR C = 1 TO L: V = V1 +C 
307 5 IF ASC( A$(H ,V) ) = ASC( MI D$ (W$ (X ) , C,1 ) ) THEN E = H:F = V: R$ = 
A$ ( H, V) 
3080 IF ASC(A$(H ,V ) ) <> 4 8 AND ASC(A$ ( H,V)) <> ASC( MID $ (W $ (X ) , C,1 ) 
) THEN 3100 
3090 A$ ( H, V) = MID S( W$(X) , C,1 ) :NEXT C: GOTO 3 04 5 
3100 C = C-1:IF C : 0 THEN GOTO 3010 
3110 V = V-1:IF E = H AND F = V TH EN A$ (H, V) R$ : GOTO 3100 
311 5 A$ ( H,V) = "0": GOTO 3 100 
3120 L = LEN( W$(X) ) :H = RND(S ) : C = 0 :E = 0:F 0 : R$ = "0" 
313 0 V1 = RND( S-L) - 1 
3140 FOR C = 1 TO L :V = S- V1 - C 
314 5 IF ASC( AS (H, V)) = ASC (MI D$( W$ (X) , C,1 )) THEN E = H:F = V:R$ = 
A$ (H , V) 
3150 IF ASC( A$ (H, V)) <> 48 AND ASC( AS(H , V)) <> ASC(MID $( W$( X) , C,1 ) 
) THEN 317 0 
3160 A$ (H, V) = MID $ (W$ (X ) , C, 1 ) : NEXT C: GOTO 3 04 5 
317 0 C = C-1:IF C = 0 THEN GOTO 3 010 
3180 V = V+1 : I F E = H AND F = V THEN A$(H , V) R$ : GOTO 317 0 
3185 A$ (H, V) = "0 " : GOTO 317 0 
3190 L = LEN(W $ (X ) ) :V = RND( S) : C = 0 :E = 0:F 0:R$ = " 0" 
3209 H1 = RND (S-L) -1 
3219 FOR C = 1 TO L: H = H1+C 
3215 IF ASC(A$ (H,V) ) = ASC( MID $(W$( X) , C,1 )) THEN E = H: F = V: R$ = 
A$(H, V) 
3 2 20 IF ASC (A$( H, V) ) <> 48 AND ASC (A$ (H,V)) <> ASC( MID $ (W$ (X ) , C,1 ) 

Listing continued 

Definitely THE BEST of the space 
games for the TRS-SO' MOD 1/ 111 
* 1 ,2 or 3 SIMULTANEOUS players! 

• Eac h pilo ting a seperate space sh ip * Incredibly realistic graphics! * Fast arcade responce! * Options individually selected! 
• Meteors • Blackhole G ravit y 
• Flying Sauce rs • O bjec ts & Mines 
• Bounce or Wrap-Around Screen 
• Weapons: Missiles or Lasers 

* Difficulty options selectable! 
# of Saucers • Saucer Speed 

• Space Sh ip Power • Gravity Fo rce 
• Meteor Speed • Fuel Supply 
• Weapon Supply • Laser Length * Sophisticated ship controls! 
• Variable thrus t level • Rotation • Flip 
• Fire left or right barre l • Hyperspace * Cooperative or Competitive ! 
• Numerous scoring opt ions 
• 1 playe r c a n f ly 2 shop s - 1 w oth eac h hand' * Alpha & Trlsst ick compatable * Sound 

32K Dosk $29 95 or 16K Tape $2 6.95 
Specify MOD I or Ill. 22 page manual included. 

Calofornia resodents add 6% sales tax. 
Outside USA (except Canada) add $ 10 .00 

Copyright 1983 by John McAfee 
' l M 1"1\oOY COAP 

SOFT SYSTEMS 
& CONSULTING 
PO BOX 60031 Santa Barbara CA 93160 

LIVIL IV PIIIUCTI, IIG~ 

• II LEVEL IV MEANS FOUR LEVELS OF EXCELLENCE II 

"CUAl~ T'T' "VAlUE "SEAV~CE "SUPPDAT ~ 
r'REMlUM C1R!DE TRSSC'S 

Bllll O JNO A P RE MIUM 8RAOE M l C R OCOH~U TER 1 9 A CLA I M FE W COHP ANJ£ 9 CAN 
HAKE . AND E VEN FEWER CAN BACKUP. WE DO IT E VERY DA Y. EACH LEVEL I V 
COMP UTER 9 Y9TEH IS CAREFULL Y AS S£ HBLED FR OH PRE - TE S TED COMPO NENTS OF 
THE HIGHE S T QUALITY. AND TES TE D F OR PERFO RMANCE TO A LEVEL ~AR ABOVE 
THA T ~OR WHI CH IT ~AS OE9J8NED . A~TER BURN - IN . EACH UN IT I S 
DE L I VERED WITH TH£ FAMOUS LEVE L IV qo DA Y LIMITED . PARTS AND LABOR 
WARRAN TY CC OP I ES AVA I L ABLE ON RE QUES T I . 

A LEVEL t v COMPU TE R 18 OESIB NED TO BE COMPL E TEL Y COMPATIBLE WITH THE 
MOUNTAI N 0~ S OFT WA RE AND HARDWARE RE ADI LY AVAILABL E FOR I T . ANV J TE " 
THAT WO RKS ON OR ATTACHES TO . A STA NDARD R/ S UN I T WILL FUNCTION WI TH 
OUR VERSJON . 

CONSIDER THESE OPTIONS TO ENHANCE VOUA COMPUTE~1 

lJ , . 4 0 AND 80 TRACK B INOLE AND DOUBLE HEAD DISK DRI VE S 
2 ) .. WINCHESTER DRIVES &. 4 MEB THRU 31 MEG 
3 1 .. CPU SPEE D- UP MOD ' S, MORE THAN DOU BLE YOUR S PEED 
4 1 .. 9 0 COLUMN . 2 4 L INE DISPL AY . AND CP/ M F OR MOD 3 
~ ·· . HOD3 AND M004 DISK UP-BRAD£ AND ME MO R Y K IT S 

BUJLDINO A "00 3 OR MOD4 WITH THE ADOVC CAPAB I LITIES t:F RTA INLV HAKES 
t T A PRE MIUM (JRADE U"' t ' • BUT OUR MOST IMPORTANT PRODUC T 19 
n FTF.R- THE - 9ALE - SERY I CE - AN0 - 9UPPORT . 

NO ~ FOR THE 9URPR IBE . BASE PRICE FOR OUR 04K MOD4 I 9 ONL V $1599.00 
REMEMBER LE VEL IV MEANS •DUAL IT Y • VALUE •SER V I CE •SUPPORT 
SOHE MAY BET CLOSE TO OUR PRICES. BUT NONE WI LL "ATCH OUR VALUES . 

CALL FOR OUR CURREJIT LOW DISCOUNT PRICING 
IN-STATE C313l SaS-6800 OTHERS 800-S81-330S 
WE ACCEPT PAYMENTS BY VISA. M/C, CHECK, COD 

..-See List of Advert isers on Page 323 

•• •• •••• • • • • 

•••• • • • • •• • • 

3 CO~·MV STO•E LOC.TI OMao . ....•.................... 
~-IL • ~HONE o•oa• CENTE. 
3242• acHOOLc••~T •o•o 
LIVONI•, ~ICHte•N 4etSO 

CO~~UTE• a•LEa CENTE. 
182 NORTH 20TH aT.EET 
a•TTLa c•aEK, ~ I CHta•M 

~ULL LINE . , . a•L~a CENTE. 
134 aOUTH ~·ONT aT.EET 
oo•••t•c, ~ICHte•• ••o47 

ASK ABOUT OUR 

DAm A 
Dlllltli 

DISCOUNT PROGRAM 

'T'DUA DNE-STDP 
CDMPUTEA 

SHDPP~NG CENTER 
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EARLY 
GAMES 

FOI YOUNG CHILDIIN 
Nine educational and entertaining 
games controlled by a single pro
gram. Even very young children can 
select a game, play If, and select a 
different game ... 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· 

lURES 

The large numbers and letters fill the 
screen with color. Chi ldren enter 
single key stroke responses and get 
Immediate visua l 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 2112 to 6 years old. 

EARLY GAMES offers the child a 
diverse selection of activities which 
stimulate the process of problem 
solving as well as foster Individual 
creativity. 

Pamela Bach, Director 
Youth World Day Care Center 

I took EARLY GAMES home for my kids 
and they really liked Itt It held their at· 
tentlon and they learned from Itt 

Jeanette 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· 
pulers. 

Peter Clark, faculty 
Institute of Child Development 

University of Minnesota 

All nine games tor $29.95 
(Minnesota residents add 5% soles tax) 

Apple II Plus 
IBM Personal Computer 

Atari 24K Disk or 161< Cossette 
T~ Model UIII32K Disk or 161< Cossette 

TRS·80 Color Computer 161< Disk or Cossette 

[tf] 
VISA/MooterCord 

EAILYGAMD 
educational software 

Suite 140E 
Shelard Plaza North 

Minneapolis, MN 55426 
1-800.328·1223 

Mlnnesoto residents call: 

612·544-4720 

248 • 80 Micro, October 1983 

Listint rontlnutd 

) THEN 3240 
3230 A$(H,V1 • MID$(W$(X) ,C,1) :NEXT C:GOTO 304 5 
J~4~ C • C-l:IF C • I! THEN GOTO 3018 
3250 H • H-1:IF E • H AND F • V THEN A$ (H ,V) • R$:GOTO 3248 
3255 A$ (H,V) • "0": GOTO 3240 
3260 L • LEN(W$(X)) :V • RND(S) :C • 0:E • 0:F • 0: R$ • "0" 
3270 H1 • RND(S-L) -1 
3280 FOR C • 1 TO L:H • S-H1-C 
3285 IF ASC (A$ (H,V)) • ASC(MID$(W$ (X) ,C ,1 )) THEN E • H:F • V:R$ • 
A$(H,V) 
3290 IF ASC(A$ (H,V)) <> 48 AND ASC (A$ (H ,V)) <> ASC (M ID$ (W $(X) ,C,1 ) 
) THEN 3310 
3300 A$(H,V) • MID$(W$(X) ,C,1 ) :NEXT C:GOTO 3045 
3310 C • C-1:IF C • I! THEN 3010 
3320 H • H+1:IF E • H AND F • V THEN A$ (H,V) • RS:GOTO 3310 
3325 A$(H,V) • "0":GOTO 3310 
3330 L • LEN (W$ (X)) : C • D:E • ll:F • ll:R$ • "I!" 
3349 H1 • RND (S-L)-1:V1 • RND (S-L) -1 
3359 FOR C • 1 TO L:H • H1+C:V • S-V1-C 
3355 IF ASC(A$(H,V)) • ASC (MID$ (W$ (X) ,C,1 )) THEN E • H:F • V:R$ • 
A$ (H,V) 
3360 IF ASC (A$(H,V)) <> 48 AND ASC (AS (H,V)) <> ASC (MID$ (W$ (X) ,C,1 ) 
) THEN 3389 
3379 A$(H,V) • MID$(W$(X ) , C,1 ) :NEXT C:GOTO 3045 
3380 C • C-1:IF C • I! THEN 3010 
3399 H • H-1:V • V+1:IF E • HAND F • V THEN A$ (H,V) • R$:GOTO 338 

" 3395 AS(H,V) • "9" :GOTO 3389 
3499 L • LEN (W$(X) ) :C • 0:E • ll:F • 0:R$ • "9" 
3410 H1 • RND (S-L) -1:V1 • RND (S-L) -1 
3429 FOR C • 1 TO L:H • H1+C:V • V1+C 
3425 IF ASC(A$ (H, V)) • ASC(MID$(W$ (X) ,C,1 )) THEN E • H:F • V:R$ • 
A$(H,V) 
3439 IF ASC (A$(H,V)) <> 48 AND ASC (A$(H,V)) <> ASC (MID$ (W$(X) ,C,1 ) 
) THEN 3450 
3449 A$ (H ,V) • MID$(W$ ( X) ,C,1 ) :NEXT C:GOTO 3945 
3450 C • C-1:IF C • I! THEN GOTO 31!10 
3460 H • H-1:V • V-1:IF E • H AND F • V THEN AS (H,V) • RS:GOTO 345 
9 
3465 AS (H ,V) • "9" :GOTO 3450 
4099 FOR V • 1 TO S:FOR H • 1 TO S 
4019 C$ • "AABCDDEEEFGHIIJKLMNNOOOPRRSSSTTUVWY" 
4929 R • RND(35) 
4939 IF ASC(A$ (H,V) ) <> 48 THEN 4059 
4040 A$ (H ,V) • MID$ (C $,R,1 ) 
4059 NEXT H:NEXT V:RETURN 
5999 CLS:B$ • CHR$(32) :P • I! 
5910 ST\ • PEEK(14312) AND 249 
5929 IF ST\ <> 48 THEN PRINT "PRINTER NOT ON LINE":INPUT "PRESS EN 
TER TO CONTINUE"1XS 
5922 INPUT "DO YOU WANT LARGE PRINT? (Y/ N) "1X$ 
5824 IF X$ • •y• THEN GOSUB 9599 
5826 IF P • 1 THEN LPRINT CHR$(31) ELSE LPRINTCHR$(39) 
5038 FOR V • 1 TO S 
5040 IF P • 1 THEN LPRINT:LPRINT ELSE LPRINT 
5050 FOR H • 1 TO S 
5060 LPRINT A$(H,V)1BS1 
5070 NEXT H:NEXT V:LPRINT:LPRINT 
5088 LPRINT "WORD LIST":LPRINT:FOR X • 1 TO M:LPRINT W$ (X) :NEXT X 
5090 PRINT:PRINT "DO YOU WANT TO PRINT ANOTHER COPY? (Y/ N) "I 
SUI! INPUT X$ 
5110 IF X$ • •y• THEN 5000 
5128 RETURN 
6008 FOR T • 1 TO 2001l:NEXT T:RETURN 
7000 FOR I • 1 TO M-1 
7010 FOR J • I+1 TO M 
7020 IF LEN(W$(I)) >• LEN(W$(J) ) THEN 7060 
7030 T$ • W$(I ) 
7SU W$ ( I) • W$ (J) 
7050 W$ (J) • T$ 
7060 NEXT J 
7070 NEXT I 
7080 RETURN 
8000 FOR V • 1 TO S:FOR H • 1 TO S 
8010 A$ (H ,V) • "8" 
8828 NEXT H:NEXT V:RETURN 
9080 CLS:PRINT "DO YOU WANT TO PRINT A NEW PUZZLE WITH THE SAME WO 
RD LIST?" 
9010 INPUT "(Y/ N) "1X$ 
9020 IF X$ • "N" THEN 80 
9030 GOSUB 8000:GOSUB 3000:GOSUB 4000:GOSUB 5008:GOTO 9808 
9580 IF S < 17 THEN 9588 
9510 CLS:PRINT "PUZZLE TOO LARGE FOR SINGLE PAGE" : PRINT 
9520 PRINT " <1 > ENTER SHORTER WORD LIST" 
9530 PRINT " <2> USE SMALL PRINT" 
9548 PRINT "<3 > CONTINUE USING LARGE PRINT" 
9558 PRINT:INPUT "WHI CH NUMBER "1X 
9568 IF X • 1 THEN 10 
9578 IP X • 2 THEN RETURN 
9588 P•1:RETURN 





T I G R E E N A W M W 0 

S E J E L P R U P F E E 
H When you finish 

entering your word list, 
the program organizes 

the wordsfrom 
longest to shortest 

and determines 

I G M W I K E S B N G B 

S A I G C D E R Y W L E 

M R M A P 0 A F E 0 D I 

J F L B I S G H L R V R 

H B I L V I J N L B N M the puzzle matrix size.,, 
L I 0 U H B F S 0 0 D D 

N I S E R H G N W F R D 

R R E T I H 

C DM T ()A 

H GO T <:)t-'( 

WORD LI ST 

Y EL LOW 
PURPLE 
BLACh 
1..-JHI TE 
B R C>W N 
G R EE N 
B LU E 
R E D 

Figure I . Hidden-word puule in large-size 
print. 

Continued from p. 144 

on a word, you can break out of the 
routine by holding down the A key. 
This causes the program to print out the 
incomplete matrix (so you can check 

I().(,() 

70 
Initialization and title display 
Main program 
End or repeat program run 
Word List entry 
Establish matrix size 
Choose word insertion mode 

W Y 0 T B T 

I N L 0 t-"( W 

YLSTH<:::> 

program operation) and lets you try 
again with the same word list. 

The program fills the remaining 
spaces in the matrix with randomly 
chosen letters and enters the printing 
routine. If your printer isn't on line, 
Wordsearch pauses and waits for oper
ator input before it continues. If your 
printer is on line, a prompt gives you the 
choice of large or regular size print. 

The large print option is best for 
younger children and may be preferred 
by many users. (See Fig. I .) If your ma
trix is too big for this option, try using 
larger paper , fewer words, or printing 
the puzzle in standard-size print. (See 
Fig. 2.) 

Once the puzzle is printed, you can 
print another copy of the same puzzle, 
print a new puzzle with the same word 
list, or print a new puzzle using a new 
word list. The ability to make several 
different puzzles from the same word 
list is useful in classrooms because it 
gives each student a unique puzzle. 

Notes on Program Operation 

The program sets the puzzle's matrix 
size in lines 2CXX}-2060 (see Listing). The 
size of the matrix is determined by the 
length of the longest word and the 
square root of the total number of let
ters or words, whichever is greater. 

Since I print my puzzle on 8 Y2- by 
11-inch paper, I limit the matrix size to 
32 characters square. You can change 
this by changing the fonnula that sets 
the variable S in line 2050. 

The word insertion routine in lines 
J<m-.3465 is the most complicated in 
the program. Wordsearch randomly 

A Total number of characters in word list 
A$(n,n) Puzzle matrix 

B Length of longest word 
B$ Blank space used in printing puzzle 

C, I, J, T, X, Y Counters 
C$ Dummy letters 

80-90 
HID-1070 
2(XX}-2060 

J<ro-3045 
3050-3115 
312(}...3185 
3190-3255 
3260-3325 
3330-3395 
3400-3465 
~ 

~5120 

Vertical (bouom to top) word insertion 
Vertical (to p to bottom) word insertion 
Horizontal (left to right) word insertion 
Horizontal (right to left) word insertion 

E, F Hold values of H and V during insertion attempt 
H, V Horizontal and vertical matrix locations 

HI , V I Horizontal and vertical starting points 
K Word insertion mode 

6(XXJ 

7000-7~ 
8(XX}..8()20 

9000-9030 
9500-9570 

Diagonal (top left to bottom right) word insertion 
Diagonal (bottom left to top right) word insertion 
lnsert dummy letters in matrix 
Print puzzle matrix and word list 
Time delay 
Sort word list by length 
Initialize matrix 
Option to create new puzzle with existing word list 
Check for large print use 

Table I . Program subroutines. 
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L Word length 
M Number of words in word list 
P Print size (0 = regular printer, I = large print) 
R Random number 

R$ Holds value of AS(H, V) during insertion attempt 
S Size of matrix (maximum value of H and V) 

T$ Holds value of W$(n) during sort 
W$(n) Word list 

XS Menu variable 

Table 2. Program variables. 



STOP 
RIGHT NOW! 

Call our Toll Free "Quick Information" 
Hotline for Epson Printer Prices. 

We' ll send you any info you need 
on any of our products. 



C L E V E L A N 0 F W U L U 0 E N W T J B T 0 0 K L V N T 
K 0 N 0 H N R M I N G R 0 E P F Y I N I V 0 E I E S B E K 
E L L R A S J 0 E N G 0 E F Y K D V J 0 B N S 0 N B P S C 
N V U B R A N V D J S N U 0 I J S N S Y N 0 G I T M F 0 T 
N D T M D W R I K Y W W 0 P R E A G A N S T U H B S A N S 
E I J H I S P H X S B R 0 R 0 0 K F K S T L Y F 0 E 0 I D 
D R L S N N 0 P 0 0 V F M A D I S 0 N L I N C 0 L N I E W 
Y N D H G B F Y E L N I K C M W C R P E 0 I N M 0 0 L M I 
0 R 0 0 J F I S A G W B T 0 S 0 F C M 0 I I 0 P E R R 0 L 
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J 0 R Y 0 N E T U I P Y S R T A R S L H S 0 0 A R I I K T 
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WORD LIST 

WASHINGTON 
EISENHOWER 
ROOSEVELT 
CLEVELAND 

JEFFERSON 
MCKINLEY 
COOLIDGE 
HARRISON 
LINCOLN 

HARDING 
JACKSON 
MADISON 
KENNEDY 
JOHNSON 

TRUMAN 
MONROE 
WILSON 
HOOVER 
CARTER 

FigUre 2. Hidden~rd pUQ)e in standard-size print. 

REAGAN 
NIXON 
ADAMS 
HAYES 
TAFT 
FORD 

selects between six modes of insertion in 
lines ~3045. Vertical and horizontal 
insertion are favored over diagonal 
insertion by a 3-1 ratio since diagonal 
words make the puzzle more difficult. 

To make this a 2-1 ratio, change line 
3010 to Y = Y + 1: R = RND(20): 
K = INT(R/4): IF R > 17 THEN K = 
K + 1. Set a 1- 1 ratio with 3010 Y = Y 
+ 1 : K = RND(6) and the deletion of 
K = K + 1 in line 3042. 

Lines 4(XX}-4()50 contain the random
letter insertion routine. The string vari
able CS in line 4010 establishes the set of 
random letters. The set in the program 
favors the more commonly used letters 
and may be altered as needed. The 
RND value in line 4020 should equal the 
length of the CS. 

Large and regular print sizes are set in 
line 5026 by LPRINT CHR$(31) for 
large characters and LPRINT CHR$ 
{30) for conventional-size characters. 
These values may be different for other 
printers and you should change them if 
necessary. 

To use Wordsearch on a Model II, 
eliminate lines 5010 and 5020. • 

James Blatt can be reached at P. 0. 
Box 995, Sandersville, GA 31082. 



HEY! JOE COMPUTER INCa! 
BEAT THESE DISK DRIVE PRICES! 

(It's impossible - and you darn well know it! l 

TEAC " Siimline" Y2 the width of a regular minifloppy disk drive 
1 Drive with 2 Drives in One 

40 Track. Smgle S1ded 

40 Track. Double S1ded 

Power Supply & Cabinet 

$219.95 
$249.95 
$299.95 

Cabinet 

$399.95 
$459.95 
$559.95 

Bare Dnve 

$179.95 
$209.95 
$259.95 

NOW. .. BEAT THIS WARRANTY 

Our monofloppydosk dnves Will work on TRS-80 Models 1. 3 . and 4 , the IBM Personal Computer and the Radoo Shac l( 
Color Computer All dnves for the MOdel l and the 3rd & 4th dnve for the M odels 3 & 4 requore a power supply & caboflet 
and dr~ve cable i$29 95) The second drove for Models 3 & 4 os a bare drove. The forst 2 droves for the IBM f'C are bare 
dr~ves; the 3rd afld 4th droves requore power supploes & cabo nets Color Computerdosk droves requore power supploes 
and cabinets In additiOn the 1st dnve oo a color computer requores a ROM pack & cable iS 169 95). The secood 
drove for a Model Ill requores a power cable ($ 1 0). If you have had your 1 S1 dnve on a Model 4 onstalled sonce you bought 
the MOdel 4 , the second drove requ ores a power cable (S I 0) 

Drive 0 Kit 
for the Model 3 

$399 
Complete with drive & 

complete mstallation instructions 

TANDON Minifloppy Disk Drives 

40 Track, Single Sided 
40 Track, Double Sided 
80 Track, Single Sided 
80 Track, Double Sided 

Drive with Power Supply 
& Cabinet 

$239.95 
$319.96 
$329.95 
$369.95 

Bare Drive 

$189.95 
$269.95 
$279.95 
$319.95 
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Recently, while editing a tape file and 
rewriting the corrected version, it oc
curred to me that the information on 
the tape was locked into a restricted 
place. I could copy it to another tape or 
get a printed listing, but I couldn't use 
the tape data in a stand-alone program 
unless I rekeyed that data into data 
statements in the new program. 

I found a solution to the problem by 
writing a hybrid program (a Basic pro
gram with an Assembly-language sub
routine). Not being familiar with tape 
formats or floating-point numbers, my 
hybrid program lets the Level II inter
preter do the hard work and simplifies 
my programming task. 

In the Model I program, the Basic 
program provides the brains, while the 
Assembly language provides the hustle. 

The Basic program itself (see Pro
gram Listing I) is a driver program; it 
supplies information to the Assembly
language program (see Program Listing 
2), telling it what to do and when to do 
it. Together, they provide the following 
capabilities: 
• Transfer the contents of a tape data 
file to data-statement elements as quick
ly as it is read in, without the effort and 
errors of rekeying; 
• Selectively copy any sequential group 
of resident data statements; and 
• Reformat a selected group of data
statement elements into neat , readable 
columns. 

You must learn how to make the ad-

TheKeyBox 

Model I 
16K RAM 
Level D Basic, Assembly language 
Editor I Assembler 
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DATATP 
by Jeff W. Collins 

H ere's an easier way 
to use tape data 

files via a hybrid Basic 
and Assembly listing. 

justments to the Basic driver program 
to fit your needs. 

Because it's a Basic program modi
fied by its Assembly-language subrou
tine, key in and CSA VE the Basic driver 
and assemble the source program to the 
top of your memory, and save the 
source and the object code on tape. 

Answer the memory-size prompt 
with a number about the center of your 
free memory. For a 16K machine that's 
roughly 25000. Then load the Basic and 
object code. 

After you enter the Run command, 
answer the line-number with any num
ber higher than the highest line number 
now resident (for example, 400), then 
an increment of 1 when prompted fur
ther. Next you' re prompted for the 
number of blocks to be read in. Line 
190 reads the data statements; enter 4 to 
the prompt because there are four 
blocks in the program. Next you are 
asked if you wish to skip any blocks. 
Answering Y will allow you to specify 
the first and last blocks to convert. 
Pressing Nor enter will convert all four . 

All four data statements have been 
duplicated and reformatted. The refor
matting was done by line 240, by the 
way the variables were print formatted 
onto the screen . 

Rerun the program and use a higher 
line number than already resident as in
put to read eight blocks, then answer Y 
when prompted to skip any blocks. You 
now have twice as many data state
ments, so you can answer with a 2 for 
the frrst and a 5 for the last block to be 

LOAD 80 

duplicated. List the program again and 
see the result of the program's selective 
capability. 

This is the kind of program that in
vites modification. You might want to 
print the number of the current block 
below and slow down the display with a 
timing delay loop. 

I didn't include the delay in the exam
ple program because reading from tape 
produces delay as the tape is read in. To 
read in a data tape, edit line 190 from a 
Read to an INPUT#- 1-type statement. 

Type in the following line while in the 
command mode: 

CLEARSOO:FORI = IT04:RE ADA$,B,C$: 
PRINT#- l ,A$,B,C$:NEXTI 

Now, delete all the resident data
statement lines; rewind the tape and set 
for play mode. Change line 190 to an 
INPUT#- 1 statement with the same 
variable list, run the program again, 
and input the four blocks from the tape 
at a higher line number than the highest 
resident line. List the program and there 
is your tape data back into data 
statements. 

The example Program Listing uses 
one loop to deal with the same variable 
format each time. This is not always the 
case, but adding minor additional 
statements will suit each situation. 

The only essential elements of this 
driver program are: 
• The USR(O), to signal the set-up of a 
protected memory pointer; 
• The print line into the upper left cor
ner, followed by a delimiter; 
• The USR(line number), to pass the 
new incremented line number to the 
Assembly-language routine and get it to 
copy the screen line into protected 
memory; and 
• The USR(-6), to signal that new data 
statements are now appended to the 
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PERCOM DATA 
HARD DISK DRIVE 
JUST HOOK UP AND 
DRIVE AWAY 
Having a rehable hard disk system IS as easy as hook1ng 
up a cable! Percom Data PHD supports TRS-80 Models I 
and Ill and IV. DOS PLUS. LDOS and a variety of other 
systems. So. if you change your co mputer for a future 
system, you can still keep your most important1nvestment. 
Your hard d1sk drive w1ll pay off tomorrow through system 
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EDAS4.0 
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Th1s preferred editor-assembler 1S becommg even more 
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LC 
COMPILER 
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resident Basic program. statement lines to tape for later merging 
or editing. After you delete the resident 
data statements to regain memory 
space, you can rerun the program to 
continue from the point the program 
stopped adding lines. 

If you ever get a Basic Full message 
while using the program there is no 
room available to hold any significant 
number of additional data statements. 
This is the time to save the data-

19 ' DRIVER PROGRAM TO READ A DATA TAPE INTO DATA STATEMENTS 
29 1 ALSO USED TO COPY OR REFORMAT EXISTING DATA STATEMENTS 
39 1 

•• STRING SPACE REQUIRED BY STRING VARIABLES ** 
49 CLEAR 5911 
59 CLS :PRINTTAB( l2 )"DATA STATEMENTS PROM TAPE PILE PROGRAM" 
69 PRINT a INPUT" BEGIN NEW DATA STATEM.ENTS AT LINE • 1 LNUMBER 
79 PRINT:INPUT"INCREMENT FOR LINE NUMBERS "1NCRMENT 
89 PRINTaiNPUT"NUMBER OF DATA BLOCKS TO READ OR INPUT PROM TAPE 
"1BLOKS 
99 ' ** SET UP USR ( ) VECTOR, IN THIS CASE FOR 7EPBH ** 
198 POKE 16526,25laPOKEl6527,126 
111 INPUT"ANY BLOCKS TO SKIP OVER (Y/ N)"IA$aiP A$•"Y" THEN INPUT 
"FIRST BLOCK NUMBER TO CONVERT"1PIRSTaiNPUT0 LAST BLOCK NUMBER TO 

CONVERT"1LASTaELSE LAST•BLOKS 
128 1 ** TELL A/L PROGRAM TO SET UP PROTECTED MEMORY POINTER ** 
138 X•USR (S) 
141 1 ** NUMBER OF TAPE (OR OTHER) BLOCKS OP DATA ** 
159 FOR I•l TO BLOKS 
169 1 

•• TEST BELOW IP INPUT OR 'READ' TO BE STOPPED •* 
179 IP LAST < I THEN 319 
189 ' ** READ INTO VARIABLES, NOT ARRAYS ** 
199 READA$,B,C$ 
299 ' ** TEST BELOW IP ANY ITEMS TO BE SKIPPED *• 
219 IF FIRST > I THEN 299 
229 1 

•• POT SCREEN DATA WHERE A/L PROGRAM WILL LOOK •••• 
231 1 ** CURSOR DELIMITOR AT END *• 
249 CLSaPRINT@8," "IASI",",BI",",C$1CBR$(95) 
251 1 ** PASS NEW BASIC LINE NUMBER TO A/ L PROGRAM ***• 
269 X•OSR(LN) 
279 ' ** ADD LINE I INCREMENT TO LINE NUMBER *•** 
288 LN•LN+NCRMENT 
298 NEXT I 
398 ' ** TELL A/L PROGRAM TO FINISH APPENDING **** 
311 X•USR(-6) 
328 DATA 1ST STRING A$,1981,89-MICROCOMPOTING 
338 DATA 2ND STRING A$,1776,2ND STRING B$ 
348 DATA TBIRD,333 , 3RD STRING 
359 DATA FOURTH,l981,4TH STRING 

41F9 
41Bl 
7trB 
7!P'B P'D£5 
7EPD D9 
7BP'E CD7PIA 
7P' Il 7D 
7P'I2 U 
7PI3 2871 
7rt5 ss 
7rl6 llP.VP 
7PU .V 
7PIA ED52 
7PIC 11 
7PID CA937r 
7Pll D2937P' 
7rl3 PD2AE77 P 
7Pl7 PDI!l5 
7P l9 Dl 
7PlA 13 
7PlB 13 
7PlC 7D 
7PlD 12 
7PlB 13 
7PlP 7C 
7P21 12 
7r21 ll 
7P22 3£88 
7P24 12 
7P25 13 
7P26 2111lC 
7P29 7E 
7P2A PE5P 
1P2C 2815 
7P2E 12 
7P2P 13 

Program Listing 1. The Basic program. 

Program Listing 2. The Assembly-language program. 

11118 rNAMB1 DATATP, APPENDS DATA STATEMENTS PROM DATA TAPI!l, 
18118 rBASIC DRIVER PROGRAM DIRECTS THB A/L PROGRAM, SEI!l TEXT, 
11121 TAILPT EQU 41P9H rEND OP BASIC PROGRAM ADDR, 
IIlli MEMSIZ EQU 41BlH rMEM SIIB AS SET BY YOU 
11141 ORG 7EPBH rPOR 161, CHANGE POR OTHER MEMORY 
11151 WHICHl PUSH IY rSAVE POR BASIC' S USE 
11161 EXX 1EXCHANGB REGS, 
11171 CALL IA7PH rGET USR( ) ARGUMENT INTO HL 
11181 LD A, L rLSB OP ARGUMENT 
11191 OR 8 IMSB OP ARGUMENT 
11211 JR l , GBTPTR riP' IT IS I, GET STARTED 
11211 PUSH HL rSAVE LINB t 
11221 LD DB,655ll rHIGHBST POSSIBLE LN t+l 
112ll XOR A 
11241 SBC BL,DE rCOMPARE THBM 
11251 POP BL rRESTORE LINE t 
11261 JP l 1 EOJ rSIGNAL PROM BASIC TO STOP 
11271 JP NC,EOJ rLINB t • > 655ll IS TOO BIGB 
11281 DOALIN LD IY,(NXTPTR) rA VALID BASIC LINE t 
11291 PUSH IY rPT TO NEXT LINE PTR ADDR, 
IIlii POP DE 1STARTS AT LSB OP NEXT LN PTR, 
IIlli INC DB 1PT TO MSB OP NXT LN PTR, 
11328 INC DE 1PT TO LSB OF BASIC LN t ADDR, 
113l8 LD A,L 1GBT LSB OP BASIC LN I 
lll41 LD (DB) ,A 18TOR! LSB OP LN t 
lll51 INC DB 1PT TO MSB OP LN t ADDR, 
11361 LD A,H 1GET MSB OF LN I 
lll71 LD (DE),A ! STORE LSB OP LN t 
lll81 INC DE 1PT TO LINE'S FIRST TEXT BYTE 
lll91 LD A,l36 rPUT 'DATA' TOlEN VALDE IN REG A 
11418 LD (DB) ,A riT'S NOW A BASIC 'DATA' LINE 
11411 INC DE rPT TO NEXT TIXT BYTB ADDRESS 
11421 LD HL,lCIIH rPT TO ULHC OP VIDEO 
11431 GETCHR LD A,(BL) rGBT CHARACTER PROM VIDEO 
11441 CP 95 1CURSOR DBLIMITER AT STRING END 
11451 JR Z,LINDUN lEND or VIDBO LINE FOUND? 
11468 LD (DE) ,A 1110, MORE ON VIDBO TO DO 
11471 INC DE 1PT TO NEXT LINE BYTB 



A Buffer Full message means that its 
buffer is full until it is dumped into the 
Basic data statement lines. Once 
dumped, the buffer is ready for more, 
and the driver can be rerun until you get 
the Basic Full message. 

The reason for having two different 
messages is that the Assembly-language 
program uses the memory-size answer 
you gave before loading the programs 
to create two memory work areas. The 
first area is for the Basic program and 
space for appending new data state
ments. The second area contains the 
buffer (ending 260 bytes lower than the 
start address of the assembled object 
code) to temporarily hold the new state
ments and the Assembly-language pro
gram itself-thus the reason for an
swering the memory-size prompt in the 
middle area of free memory. 

For reading long tape files, if the Ba
sic area is smaller than the buffer area, 
you 'II have to dump the Basic area more 
often. Conversely, if the buffer area is 
smaller, you have to rerun the driver 
program several times before the Basic 
area is filled. The messages indicate that 
the buffer's memory was kept from 
crashing into the Basic memory because 
of the size difference between them. 

If you use the same driver program 
often, without remark statements, it 
might be worthwhile to find a more ex
act memory size to use each time. That 
way either message lets you know that 
it's definitely time to dump the Basic 
contents and you won't have to rerun 
the driver to fill up the Basic area 
memory. 

There are three things to keep in mind 
when using this program: 
• Answer the memory-size prompt to 
the center of free memory; 
• Load the object code and Basic driver, 
executing the driver with Run; and 
e Make certain that when you create 
new lines they are numbered higher 
than the highest resident line number. 

Now that I know I can easily use tape 
data files, I intend to make extensive use 
of them for program development as 
well as storage. For example, you don't 
need to insert the Data token in each 
line for the rest of the Assembly
language algorithm to function . Rather 
complex logical tests can be performed 
of literals, variables, and operator input 
within a Basic program to create actual 
program lines. • 

Jeff W. Collins can be reached at 
6025 Hampstead Drive Wes'f, Colum
bus, OH 43229. 

Listing 1 continutd 

71'38 23 BB488 
71'31 18F6 BB498 
71'33 AP BBSBB 
71'34 12 BBSlB 
7F3S 13 BB S28 
7P36 3E81 BBS38 
71'38 FD77BB BBSU 
7P3B FD7781 BB SS 8 
7P3E EDS3E77P BBS6B 
7P42 21PB7E BBS 78 
7P4S 81BS8l usee 
7F48 ED42 BBS98 
7P4A B7 BB6BB 
7P4B ED52 88618 
S ADDR. OP NEXT BYTE 
7P4D FA817F BB629 
7F58 D5 BB638 
7PS1 E1 BB648 
7FS2 ED5BB148 BB659 
7F56 13 BB668 
7P57 13 BB678 
71'58 EDS2 BB688 
7FSA 23 BB699 
7F5B E5 BB789 
7P5C CDC927 98719 
7FSF CD7F8A 88728 
71'62 2A2141 88739 
7F65 D1 B9748 
7F66 9189B2 B97S9 
7F69 ED42 B9 768 
7'P6B B7 8977 8 
7P6C ED52 89789 
7F6E FA867P BB799 
71'71 D9 usee 
71'72 FDE1 89819 
7F74 C9 99828 
7F75 2AB149 99838 
7F78 23 89849 
7F79 23 89858 
7F7A 22E77F 00868 
7F7D D9 98878 
7P7E FDE1 99889 
71'89 C9 88899 
7F81 21E9 7F 99988 
7F84 1885 88918 
7F86 21F57P 83929 
7F8 9 1889 89939 
7F8B E5 89948 
7F8C CDC98l 88958 
7F8P E1 98968 
7P98 CDA728 98978 
7P93 2AE77F BB988 
71'96 AF BB998 
7F97 77 81988 
7F98 23 nus 
71'99 77 91829 
7F9A ED5BB148 ne38 
7P9E 13 81848 
7F9F 13 81858 
7FA8 AI' 81868 
7PA1 EDS2 81878 
7PA3 23 81988 
7FA4 E5 81898 
71'A5 C1 011ee 
7PA6 ED5BI'948 81118 
7PAA 1B 81128 
7PAB 1B 81138 
7PAC DS 81148 
7PAD 2AB148 e1159 
7P&a 23 e1168 
7FB1 23 n n e 
7FB2 EDB8 81188 
7FB4 ED53F9 49 81198 
7PB8 E1 81289 
7PB9 ES 81218 
7FBA FDE1 81228 
7PBc neue 81238 
7PBP 89 81248 
7PC8 7E 11258 
7PC1 FEU 81268 
7PC3 23 11278 
7PC4 28PA 11288 
7FC6 7E el291 
7l'C7 FEU 81388 
7FC9 2885 81318 
7FCB 23 81328 
7l'CC 7E 81338 
7PCD l'E88 81348 
7PCP 2B 81358 
7PD8 PD7 S88 81368 
7PD3 PD7481 81378 
7PD6 2805 81388 
7PD8 E5 81398 
7FD9 PDE1 81498 
7PDB 18DP 81418 
7PDD D9 81420 
7PDE FDE1 81438 
7PE8 F1 81448 
7PE1 CD491B 81458 
7FE4 C3CC86 81468 
7PE7 eeee 81478 
7PE9 42 81488 
7FP4 88 81498 
7FP5 42 81588 
7PFP 8e 81518 
86CC 81528 

INC HL 1PT TO NEXT VIDEO CHAR, 
JR GETCHR 7GET ANOTHER VIDEO CHAR , 

LINDUN XOR A 7END OF LINE 8 HARKER INTO A 
LD (DE) ,A 7BASIC LINE COHPLETED 
INC DE 1PT TO ~SB OF NXT LN PTR ADDR, 
LD A,1 
LD (I Y+8) ,A 1SAVE LSB DUHHY 
LD (IY+1 ) ,A 1SAVE HSB DUHHY 
LD (NXTPTR) ,DE 1SAVE NXT LN PTR ADDR, 
LD HL,WHICH1 1 ADDR OF PROGRAH START 
LD BC,261 1261 BYTES FROH START SOUGHT 
SBC HL,BC 7START HINUS 261 
OR A 7CLEAR CARRY FLAG 
SBC HL,DE 1START ADDR OF PROTECTED BUFFER MINU 

FOR NEW DATA STATEMENT, 
JP H,BUFFUL 7WRAP UP IP BUFFER FULL 
PUSH DE 1PTR TO NEXT BUFFER BYTE 
POP HL 1INTO HL 
LD DE, (HEMSIZ) 1ADDR, HELD BY BASIC 
INC DE 1PLUS 2 • ACTUAL PROTECTED ADDR, 
INC DE 1PTR TO START OP BUFFER 
SBC HL,DE 1DIFFERENCE BETWEEN THEM 
INC HL 11 OP BYTES OF SUPPER USED 
PUSH HL 7SAVE TO STACK 
CALL 27C9H 7GET AMT. OF FREE MEMORY 
CALL 8A7FH 7CONVERT TO INTEGER, INTO 4121H 
LD HL, (4121H ) 11 FREE BYTES FOR BASIC 
POP DE 1RESTORE t OP BUFFER BYTES USED 
LD BC, 512 7MARGIN BEFORE ALLOWING MORE 
SBC HL,BC 7AMT FREE - AMT FOR MORE 
OR A 7CLEAR CARRY 
SBC HL,DE 7MINUS AMT ALREADY USED IN BUFFER 
JP M,BASFUL 7BASIC AREA FULL, STOP. 
EXX 1EXCHANGE REGS, 
POP IY 1RESTORE FOR BASIC 
RET 7RETURN TO BASIC CALLING PROGRAM 

GETPTR LD HL, (MEMSIZ) 7START OP NEW LINES 
INC HL I ADJUST 
INC HL 7PTS TO PROTECTED MEMORY 
LD (NXTPTR) ,BL 1FIRST NEW NXT LN PTR. 
EXX 1EXCHANGE REGS, 
POP IY 1RESTORE POR BASIC 
RET 1BACK TO BASIC CALLING PROGRAM 

BUFPUL LD HL,BUFMSG 1BUPPER MESSAGE ADDR. 
JR MESSAG 1GO OUTPUT HESSAGE 

BASI'UL LD HL,BASMSG 1BASIC MESSAGE ADDR. 
JR MESSAG 7GO OUTPUT MESSAGE 

HESSAG PUSH HL 7SAVE MESSAGE PTR. 
CALL 1C9H 7CLEAR SCREEN SUBR. 
POP HL 7RESTORE MESSAGE PTR, 
CALL 28A7H 10UTPUT MESSAGE 

EOJ LD HL, (NXTPTR) 1LAST NXT LN PTR. 
XOR A 1 ZERO INTO REG A 
LD (HL) ,A 1ZERO INTO LSB OF LAST NXT LN PTR 
INC BL 1PT TO MSB 
LD (HL) ,A 1ZERO INTO MSB (END OP PROGRAM) 
LD DE, (MEMSIZ) 7WHERE NEW LINES BEGIN 
INC DE 1ADJUST 
INC DE 7PT TO PROTECTED MEMO~Y 
XOR A 7CLEAR CARRY 
SBC HL,DE 1LAST MINUS FIRST ADDR OP BLOCK I INC BL 1t 01' BYTES TO MOVE 
PUSH HL ITO STACK 
POP BC 1t BYTES FOR BLOCK MOVE 
LD DE, (TAILPT) 7BASIC 1 S TAIL PTR ADDR, 
DEC DE 
DEC DE 1 NEW (APPENDED ) NXT LN PTR ADDR. 
PUSH DE 1 SAVE NXT LN PTR ADDR. 
LD BL, (MEMSI Z) 7START POINT OP NEW LINES 
INC H!:. 7A:>JUST 
INC HL 1PT TO PROTECTED MEMORY 
LDIR 1 BLOCK MOVE TO END OF OLD PROGRAM 
LD (TAILPT) ,DE 1 END OP BLOCK +l 
POP BL 10LD TAIL PTR ADDR, -2 
PUSH HL 10NTO STACK 
POP IY 1THEN INTO IY ALSO (NEW LN PTR) 

NEXT1 LD BC,4 1t OP BYTES TO ADD TO BL 
ADD HL,BC IPT TO LINE 'S FIRST TEXT BYTE 

AGAIN LD A, (BL) 1LOOK AT LINE BYTE 
CP e 1IS IT END OP LINE ZERO YET? 
INC BL IPT TO NEXT BYTE REGARDLESS 
JR NZ,AGAIN 7NOT END OP LINE YET 
LD A, (BL) 7END OF LINE POUND, LOOK AT NEXT, 
CP 0 7CHECK LSB OF NXT LN PTR CONTENTS 
JR NZ,LOADPT 7NOT A ZERO? 
INC HL 7PIRST WAS ZERO . PT TO MSB. 
LD A, (HL) 1LOOK AT MSB CONTENTS 
CP 8 1ALSO A ZERO? 
DEC HL 1 PT BACK TO LSB 

LOADPT LD (IY+0 ) ,L 1 LSB OP LAST NXT LN PTR, 
LD (IY+1) ,H 7MSB OP SAME 
JR Z,ENDPRG 1MSB WAS ALSO A ZERO 
PUSH HL 1 NEW NXT LN PTR ADDR. 
POP IY 7CBANGE NXT )LN PTR ( PREVIOUS) 
JR NEXT1 1 ANOTHER LINE TO DO 

ENDPRG EXX 1 RESTORE REGS , 
POP IY 1RESTORE POR BASIC 
POP AP 7WON 1 T RETURN TO CALLING PROGRAM 

I CALL 1B49H 7RESET BASIC'S POINTERS 
JP 86CCH I BACK TO I READY I PROMPT 

NXTPTR DEPW • BUPMSG DEPH 'BUFFER PULL' 
DEPB e 

BASMSG DEFM 'BASIC PULL' 
DEFB e 
END 86CCH 1ENTER PROM BASIC DRIVER ONLY 
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SCIENCE 

Catching Rays 
by Smith Hanis 

Ever tried to find the exact position of the 
sun? It's no easy task, but this program cal
culates the sun's altitude and azimuth for you. 

At some time or other, almost every
one needs to know where the sun is or 
where it will be at a particular day or 
hour, whether you're a gardener laying 
out your plot or an architect designing a 
solar home. I wrote a Model IIlli pro
gram called Sunfmder that determines 
the altitude and azimuth (compass di-

YOUR 
LATITUDE 

YOUR 
LONGITUDE 

rection) of the sun at any time in any 
locale. 

Sunfmder is divided into two sub
programs, which I call Where's the Sun 
and Sunrise-Sunset (see Program List
ing). Where's the Sun computes the 
altitude and azimuth of the sun for any 
hour, series of hours, or fractional parts 

90• NORTH POLE 

L ATITUDE, 
G P SUN 

~r.-..-;..-EOUATOR 

1--.;....-- LONGITUDE, 
G. P SUN 

-go• 

FlgW't I. The Em1h is shown in cutaway to iJJustrate tM spheric:al triangle described in tM text. While the 
ftgUTt ilJustrates the conditions at sunrise, it also applies to aU morning hours, as angle C decretzst!s by 15 
degrees per hour until iJ is zero at noon. The ftgUrt's perspecJive is distorted for cloriJy. 
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of an hour, and for any day or series of 
days. For example, Sunfmder deter
mines the sun's location at 8 a.m. on 
February 14 in Washington, DC, be
tween 9 a.m. and 6 p .m . every 10 
minutes on May 22 in Dallas, and at 
5:30 p.m. every day from July through 
September in Madrid. 

Sunrise-Sunset gives the time of 
sunrise and sunset with the sun's corre
sponding azimuths as well as the 
azimuth and altitude of the sun at noon 
for any day or series of days with any 
desired increment of days. It provides 
this information for any day of the 
year, for the whole year, for every 
seventh day of the month of August, or 
for whatever day you desire, wherever 
you are. 

Program Development 
I developed Sunfmder from scratch 

since I know little about astronomy. 
Among the books helpful to me were 
The Beginner's Guide to the Stars by 
C.H. Oeminshaw and The Astronom
ical Almanac prepared by the U .S. 
Naval Observatory. Cleminshaw's book 
clearly describes the apparent daily path 
of the sun and the equation of time, 
while the Astronomical Almanac con-

The Key Box 

Models 1 and m 
16K RAM 
Disk Basic 
Printer 



tains many valuable equations. 
My approach to detennining the 

sun's position does not use the astron
omer's complex formulas, however. In
stead, 1 developed my own method and 
approached the problem as essentially 
one in navigation, using the concept of 
"G.P. sun," a tenn frequently used by 
navigators that means the geographical 
position of the sun; that is, that spot on 
the Earth's surface where the sun is 
directly overhead or at its zenith. 

This notion brings the sun down to 
Earth, so to speak, so that fmding the 
altitude and azimuth of the sun be
comes a problem in spherical trigonom
etry, the apexes of the triangle being 
your location, the North Pole, and G.P. 
sun. What I had to do was fmd an equa
tion for G.P. sun as a function of the 
day of the year and write a computer 
program to solve the equations. (I have 
numbered the equations used here for 
easy reference.) 

I was not concerned about calculat
ing the longitude of G.P. sun since this 
is a function of time; the Earth revolves 
at a constant rate of 15 degrees per 
hour. What I needed to know was the 
latitude of G.P. sun, called the declina
tion of the sun. Since the Earth is tilted 
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at an angle of 23.45 degrees with respect 
to the ecliptic (the plane containing the 
sun and the Earth's orbit), the point on 
the Earth's surface where the sun is di
rectly overhead, or G.P. sun, varies as 
the Earth orbits the sun. 

The sun appears directly over the 
equator at the vernal and autumnal 
equinoxes (the first days of spring and 
autumn, respectively), over the Tropic 
of Cancer at the summer solstice (the 
flrst day of summer), and over the 
Tropic of Capricorn at the winter sol
stice (the ftrst day of winter). In between 
these points G.P. sun follows a nearly 
sinusoidal path, which is easily com
puted from equations in The Astro
nomical A Jmanoc and in lines 
1500-1540 of the program. 

Calculating SulllW and Sunset 

Knowing the latitude of G.P. sun for 
any day of the year, you can solve the 
spherical triangle. First determine the 
times of sunrise and sunset and the re
spective azimuths of the sun using the 
Sunrise-Sunset part of the program. 
This part is less complicated than the 
first, Where's the Sun, and provides a 
good introduction to the method of 
solution. 

Figure 1 is a sketch of the Earth, 
showing the conditions at sunrise with 
the spherical triangle superimposed on 
it. You are at the apex of angle A, the 
North Pole is at the apex of angle C, 
and G.P. sun is at the apex of angle B. 
The sides of the triangle opposite each 
angle are designated with the 
corresponding lowercase letters. 

Spherical triangles possess some un
usual properties compared to conven
tional plane triangles. Two properties of 
interest are that the sides are segments 
of great circles and are measured in 
degrees, rather than length, by "face" 
angles taken in respect to the center of 
the Earth. These face angles are shown 
in Ftg. 1. 

You must solve the triangle for angle 
A, the azimuth of the rising sun, and for 
angle C, the difference in longitude be
tween your location and the location of 
G.P. sun. Angle B is of no interest. 

You can solve any spherical triangle 
if any three elements are known, such as 
two sides and an angle, three angles, or, 
in this case, the three sides a, b, and c. 
Side b is 90 degrees minus your latitude 
and side c is 90 degrees minus the 
latitude of G .P. sun. Side c, as mea
sured by face angle C, is the angle be-
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tween your zenith and G.P. sun. At 
sunrise or sunset the angle is 90 degrees. 

The solution is straightforward. The 
equations you need are shown in Table 
1, which also gives the solution when 
sides a and b and angle C are known, as 
is the case for Where's the Sun. 

You can now write the equations for 
sunrise. They are 

( I) Azimuth, sunrise = A 
(2) Time of sunrise = 1200 - C/ 15 

Suppose C turns out to be 75 degrees. 
The sun is 75/15 or 5 hours east of us at 
sunrise and the time of sunrise is 1200 -
0500 ·or 0700 hours. The equations for 
sunset are: 

(3) Azimuth, sunset = 360- A 
(4) Time of sunset = 1200+ C/ 15 

Sunset takes place at 1700 hours. 
You must make one correction to 

these calculations. The sun is not a point 
source of light, but rather a disk with an 
apparent diameter of 32 seconds of an 
arc. Furthermore, its rays are refracted 
by the atmosphere by about 18 seconds 
of an arc, producing a total effect of 50 
seconds of an arc or 5/ 6 degree. Since 
the Earth requires four minutes to tum 
one degree, sunrise occurs 3 113 minutes 
earlier than we would expect and sunset 
3 1/ 3 minutes later. Including this cor
rection, rounded off to the nearest 
minute, you have: 

(2a) Tisne of sunrise = 1200 - C/15- <XXl3 
(4a) Time of sunset = 1200+ C/15+ <XXl3 

The correct time of sunrise in the exam
ple is 0657 and the correct time of sunset 
is 1703 hours. 

You still need to fmd two values: the 
azimuth and the altitude of the sun at 
noon. The sun is due south at noon so its 
azimuth is 180 degrees. The altitude of 
the sun is found from the latitude of 
G.P. sun and from your latitude. It is: 

(5) Altitude a1 noon = 90 degrees - your latitude + 
latitude GP sun 

Sunri<ie and Sunset Corrections 
Everything explained that pertains to 

sunrise and sunset would be correct if 
we kept time by the sun, but we don't
we use clocks. You need to make two 
major corrections. 

The first is for how far east or west 
you are from the standard meridian of 
your time zone. The world is divided in
to time zones of one hour referenced to 
standard meridians located every 15 
258 • 80 Micro, October 1983 

degrees starting in Greenwich, England. 
The actual boundaries of the zones are 
nominally 7.5 degrees on either side of 
the standard meridians, but are 
modified by political and geographical 
considerations. 

In the continental United States the 
standard meridians are 75, 90, 105, and 
120 degrees for the Eastern, Central, 
Mountain, and Pacific time zones, re
spectively. You must add the appro
priate correction for how far east or 
west you are of the standard meridian, 
which I call the meridian correction 
orMC. 

The second correction is for the equa-

tion of time. The equation of time is the 
difference between apparent solar time, 
the time kept by a sundial, and civil or 
clock time. The sun is a poor timekeeper 
due to the Earth's elliptical orbit and to 
the inclination of the Earth's axis. It is 
over 14 minutes slow around February 
10 and over 16 minutes fast around 
November 3. It is correct only four 
times a year-on or about April 15, 
June 14, August 31, and December 25. 
A figure illustrating the equation of 
time and its components is given in The 
Amateur's Guide to the Stars. For
tunately, you can represent the equation 
of time with Fourier expansions. The 

WHAT IS YOUR LATI TUDE (XX.X DEGREES, - IF S)? 32.8 
WHAT I S YOUR LONG ITUDE (XX . X DEGREES , - IF E)? 83 .7 
WHAT I S YOUR STANDARD MERIDIAN? 75 
WHAT IS YOUR MAGNETIC DEVIATION (X X. X DEGREES,- IF E)? 1 
I S THIS A LEAP YEAR (Y/N)? N 
WHAT PROGRAM DO YOU WANT TO RUN? 
1=WHERE'S THE SUN 
2=SUNRISE-SUNSET 
3=QUIT 
NOTE : YOU CAN INTERRU PT ANY PRINTOUT BY 
HOLDING DOWN THE SPACE BAR FOR A MOMENT. 
? 2 
FIRST DATE (NO . OF MONTH , DAY)? 3 , 21 
LAST DATE (NO . OF MONTH , DAY)? 3 , 26 
INCREMENT IN DAYS? (I f increment is 1 , either enter ' 1' or just 
' en ter '. ) , 

DATE SUNRISE (ST) 
AND AZI MUTH 

(DEGREES) 
MAR 21 6 . 38 @ 91 
MAR 22 6 . 37 @ 90 
MAR 23 6 . 36 @ 90 
MAR 24 6 . 35 @ 89 
MAR 25 6.33 @ 89 
MAR 26 6 . 32 @ 89 
WHAT PROGRAM DO YOU WANT TO 
1=WH ERE' S THE SUN 
2=SUNRI SE- SUNSET 
)=QUIT 

RUN? 

SUNSET (ST) 
AND AZIMUTH 

(DEGREES) 
18. 46 @ 270 
1 8 . 47 @ 271 
18.47 @ 271 
18.48 @ 272 
18 .4 9 @ 272 
18 .4 9 @ 272 

ALTITUDE&AZ 
OF NOON SUN 

(DEGREES) 
56 @ 17 0 
56 @ 171 
57 @ 171 
57 @ 171 
57 @ 171 
58 @ 171 

NOTE : YOU CAN INTERRUPT ANY PRINTOUT BY 
HOLDING DOWN THE SPACE BAR FOR A MOMENT . 
? 1 
FIRST DATE (NO . OF MONTH , DAY)? 3 , 21 
LAST DATE (NO. OF MONTH , DAY)? (If end ing 
i ng date enter s ame day or just 'enter ', ) 
FIR~T HOUR (0-24)? 6 

date i s same as sta rt -

LAST HOUR (0-2 4)? 19 
INCREMENT IN HOURS AND/OR 
c r ement i s 1 eithe r enter 

DATE HOUR (ST) 
MAR 2 1 6 . 00 

7 ,00 
8 .00 
9.00 

10.00 
11.00 
12. 80 
13 . 00 
1 4.0 0 
1 5 . 00 
1 6.00 
17.00 
18 . 00 
19.00 

DECIMAL PARTS OF AN HOUR? (If the in
'1' or just ' enter '. ) . 

AZIMUTH (DEG) ALTITUDE (DEG) 
85 -9 
93 4 
102 16 
111 28 
1 23 40 
139 49 
170 56 
189 57 
214 53 
233 44 
246 33 
257 21 
265 9 
27 4 -4 

WHAT PROGRAM DO YOU WANT TO RUN? 
1 =WHERE ' S THE SUN 
2=SUNRISE-SUNSET 
)=QUIT 
NOTE: YOU CAN I NTERRUPT ANY PR INTOUT BY 
HOLDING DOWN THE S PACE BAR FOR A MOMENT. 
? 3 
READY 
>. 

Figure 2. Sample output. 
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one I used is taken from The Astronom
ical Almanac and appears in line 1550 of 
the program. 

equations for sunrise and sunset 
become: 

Adding the equation of time (ET) 
and the meridian correction (Mq to 
our ftrst approximations, the fmal 

(2b) Time of sunrise = 1200 - C/ 15+ MC+ 
ET - <XX>3 
(4b) Time of sunset = 1200 + C/15+ MC+ 
ET - <XX>3 

CASE I : Sides a, b, and c known. 

( I) 
_ .Jsin(s - a)sin(s-b)sin(s-c) 

tan r - sins 

where s = (a+b+c)/2 

(2) tan Yz A = sin~~) 
tan r 

(3) tan Yz B = sin(s _b) 

tan r 
(4) tan YzC = sin(s _ c) 

CASE 2: Angle C and sides a and b known. 

For A, B ( I) tan Yz (B + A) = --7c;:;05:;-:Yl..:.z (b>::,-,-...;a:l.;),-;-;:;
cos Yz (b + a)tan Yz C 

sin Yz (b - a) (2) tan Yz (B - A) = ----,-.:;=;.:,;..=-:...,...;:L...,___. 
sin Yz (b + a)tan C 

For c (3) tan Y2c = tan Yz(b - a)sin Yz (B + A) 
sin Yz (B - A) 

c 

c 

CASES 3-6: Pertain to other combinations of sides and angles. Not applicable here. 

111 ° 
20 ° 
30 ° 
40 ° 
50 ° 
60 ° 

Table I. Equation to solve spherical triangle. 

Program Listing. Sunjinder. 

SUNFINDER 
BY 

SMITH HARRIS 

PRINCIPAL VARIABLES 

70 ' AL - ALTITUDE OF SUN, DEGREES 
80 ' AZ - AZIMUTH OF SUN, DEGREES 
90 ' DR- DEGREES TO RADIANS (57 ,29 58) 
100 ' CH - HOUR EQUIVALENT OF ANGLE YOUR LAT- N POLE-LAT OF S UN 
110 ' DL - DECLINATION OF SUN 
120 ' ED - ANGLE IN DEGREES FOR EQUATION OF TIME 
13 0 'ER - ANGLE IN RADIANS FOR EQUAT I ON OF TIME 
140 ' ET- EQUATION OF TIME 
150 ' G1 - MEAN ANOMALY OF SUN 
160 ' K - CONVERTS DAY OF YEAR TO DEGREES 
170 ' L1 - MEAN LONGITUDE OF SUN 
180 'LA - YOUR LATITUDE, RADIANS 
190 'LD - ECLIPTIC LONGITUDE 
200 ' LO - YOUR LONGITUDE, DEGREES 
210 'LX - YOUR LATITUDE , DEGREES 
220 'MC - HOURS EAST OR WEST OF STANDARD MARIDIAN 
230 °MG - YOUR MAGNETIC DEVIATION , DEGREES 
240 °MR - RADIANS EAST OR WEST OF STANDARD MERIDIAN 
250 °MX - DEGREES EAST OR WEST OF STANDARD MERIDIAN 
260 °Nl - FIRST DAY 
270 °N 2 - LAST DAY 
280 °N3 - FIRST HOUR 
290 °N4 - LAST HOUR 
3 00 °RD- RADIANS TO DEGREES (.017 4533) 
310 ' S - COU NTER FOR HOURS EXPRESSED AS DECIMAL VALUE 
320 ' SD - TIME OF SUNSET 
330 'SX - YOUR STANDARD MERIDIAN, DEGREES 
3 40 'SH - COUNTER FOR HOURS EXPRESSED AS HOURS AND MINUTES 
350 ' SU - TIME OF SUNRISE 
360 ' T - AZIMUTH OF SUN , DEGREES (USED IN ' SUNRISE- SUNSET ' ) 
37 0 ' Z - LATITUDE OF SUN, RADIANS 

/ 1\ltn){ ('1)"/11111('(/ 

260 • 80 Micro, October 1983 

Since these corrections represent a 
shift in the apparent position of the sun, 
you must also account for them in the 
equation for the azimuth of the sun at 
noon by dividing their sum by four (the 
Earth takes four minutes to revolve 1 
degree.) 

One more correction to be made in 
azimuth is for the magnetic deviation 
(MG) of your location. The fmal equa
tion for azimuth is: 

(Ia) Azimuth of noon sun = 180+ (MC + ET)/ 4+ 
MG where MC and ET are in minutes and MG is 
in degrees. 

There is also a slight correction to be 
made in the altitude of the noon sun. It 
is obtained be reducing the altitude by 
90 degrees times the cosine of the sum 
of ET and MC, expressed in degrees. 
The fmal equation for the altitude is: 

(5a) Altitude of noon sun = 90*cos(ET + MG) 
your latitude + latitude of CP sun 

To make the equation apply where 
the sun is north of your location, the 
program checks to see if the latitude is 
south of G.P. sun. If so, the constant 
180 in equation 1a is changed to zero de
grees or due north. The t ime of sunrise 
and sunset and the azimuth of the sun 
are not affected. 

Where's the Sun 

As mentioned earlier, the first part of 
the program, Where's the Sun, is more 
complicated. You solve the same spher
ical triangle shown in Fig. I, but side c is 
not known. Sides a and bare the same 
as before and you determine angle C by 
multiplying the difference in time be
tween noon and the hour for which you 
wish to solve by 15 degrees. By adding 
corrections for the distance from the 
standard meridian and for the equation 
of time you obtain for morning hours, 
angle Cis: 
(6) C = (l200-S)* I5+MC+ET/ 4 

where S is the hour, MC the meridian 
correction in degrees, and ET the equa
tion of time in minutes. 

For afternoon hours, to avoid C be
ing a negative angle, set C as: 

(7) C = (S - 1200)*15+MC+ET/ 4 

For example, if the time is 0800, MC is 5 
degrees, and the equation of time is 8 
minutes, angle C is: 

C= (1200 - 1)100)*15+5+8/ 4 
= 4*15 + 5+2 
= 67 degrees. 



Since you know two sides, a and b, 
and the included angle C, you can solve 
for angle A and side c using the equa
tions in Table 1. The altitude of the sun 
is 90 degrees minus side c. The azimuth 
of the morning sun equals angle A; the 
azimuth of the afternoon sun equals 360 
degrees minus angle A. 

Corrections for the standard meri
dian, the magnetic deviation, and for 
the equation of time, the latter con
verted to degrees, are applied to the 
azimuth to obtain: 

(8) Azimuth of the morning sun = A + MC + 
MG+ET/ 4 
(8) Azimuth of the afternoon sun= 360- A+ 
MC+MG+ET/4 

If the time is exactly 1200, the program 
uses the expressions given in equations 
la and 5a for the altitude and azimuth. 

Discussion of tbe Program 
Sunfmder first asks for your latitude 

in degrees and decimal parts of degrees, 
and the number of degrees you are east 
or west of your standard meridian. En
ter south latitudes and east longitudes as 
negative numbers. 

The program asks for magnetic devi
ation, obtained from a local weather 
bureau or airport, and whether or not it 
is a leap year. It then presents a menu 
from which you select Where's the Sun, 
Sunrise-Sunset, or Quit to end program 
execution. 

If you select Where's the Sun, the 
program asks for the starting date, the 
ending date, the increment in days, the 
starting hour and ending hour (using 
the 24-hour clock), and the increment in 
hours and decimal parts of an hour. 

Enter dates as month,day. For exam
ple, for April 23 type 4,23. Leading 
zeros are not required for the month, 
day, or hour. If you want information 
for just one day, hit the enter key for the 
ending date and for the increment in 
days and hours. 

If you select Sunrise-Sunset, the pro
gram asks for the starting date, the end
ing date, and the increment in days. If 
you only want the time of sunrise and 
sunset for one day, hit the enter key in 
response to the last two questions. You 
can go from one program to another 
without having to repeat the initializa
tion process. 

Checks are built in so that errors, 
such as entering an hour greater than 
24, making the last day less than the 
frrst day, or making the last hour less 
than the first hour, are identified. If, 
however, you fmd an error or if you 

380 'NOTE - OTHER VARIABLES ARE USED IN SOLVING THE SPHERICAL 
390 ' TRIANGLES AND FOR HOUSEKEEPING 
490 .•• ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
410 CLS 
420 P$="11.11" 'PRINT FORMAT 
430 DR=.0174533:RD=57.2958 'DEG TO RAD- RAD TO DEG 
440 INPUT "WHAT IS YOUR LATI TUDE (XX.X DEGREES, - IF S) ";LX 
450 INPUT"WHAT IS YOUR LONGITUDE (XX.X DEGREES , - IF E)";LO 
460 LA=LX*DR 'LATITUDE IN RADIANS 
470 INPUT "WHAT IS YOUR STANDARD MERIDIAN";SX 
480 IF L0>=0 THEN MX=LO-SX ELSE MX=SX-LO 'DEG CORR FOR STAND MER 
490 MC=MX/15 'HOURS CORRECTION FOR STAND. MER. 
500 MR=MX*DR ' RADIANS EQUIV OF MER . CORRECTION 
510 INPUT "WHAT IS YOUR MAGNETIC VARIATION (XX.X DEGREES, -IF E)" 
;MG 
520 INPUT "IS THIS A LEAP YEAR (Y/N)" ;Q$ 
530 IF LEFT$(Q$ , 1)="Y" THEN DA=366:Q1=1 ELSE DA=365.24232:Q1=0 
540 K=360/DA 'DAYS TO DEG 
550 PRINT "WHAT PROGRAM DO YOU WANT TO RUN?" 
560 PRINT "1=WHERE'S THE SUN" 
57 0 PRINT "2=SUNRISE-SUNSET" 
580 PRINT "3=QUIT 
590 PRINT "NOTE: YOU CAN INTERRUPT ANY PRINTOUT BY" 
600 PRINT "HOLDING DOWN THE SPACE BAR FOR A MOMENT." 
610 N1=0:N2=0:N3m0:N4=0 'CLEAR VARIABLES 
620 INPUT NU 
630 IF NU>3 THEN 550 
640 IF NU=3 THEN 1470 
659 INPUT "FIRST DATE (NO. OF MONTH , DAY)";M1,D1:GOSUB 1730 
660 N1=NQ 
670 INPUT "LAST DATE (NO. OF MONTH, DAY)";M1 , D1 
680 IF M1 =0 OR D1=0 THEN N2=0:GOTO 710 ELSE GOSUB 1730 
690 N2=NQ 
700 IF N1>N2 AND N2< >0 PRINT "1ST DAY > 2ND DAY. REENTER.":N2•0:G 
OTO 650 
710 IF NU=2 GOTO 1100 
720 INPUT "FIRST HOUR (0-24)";N3:IF N3 >2 4 PRINT "TOO BIG":GOTO 720 

730 INPUT "LAST HOUR (0-24)";N4:IF N~>24 PRINT "TOO BIG ": GOTO 730 

740 I F N3>N4 AND N4 <>0 PRINT "1ST HOUR > 2ND HOUR . REENTER. ": N4=0 
:GOTO 720 
750 INPUT "INCREMENT IN HOURS AND/ OR DECIMAL PARTS OF AN HOUR";I:I 
F I=9 THEN I • 1 
760 LPRINT" DATE","HOUR (ST)", "AZIMUTH (DEG)" , "ALTITUDE (DEG)" 
779 BB=1 . 5708-LA '99 DEG- YOUR LATITUDE 
780 FOR N=N1 TO N2 
790 GOSUB 1609 
809 GOSUB 1500 
810 FOR S=N3 TO N4 STEP I 
820 Z$=INKEY$:IF Z$=" "THEN 559 'ESCAPE FROM LOOP 
830 SI=INT(S) :SM= (S-SI)*.6:SH=SI+SM 'HOU RS AND MINUTES 
840 LPRINT,;:LPRINT USING P$;SH; 
850 AA=1 . 57 08-Z ' ANGLE AA=90 DEG-LAT OF SUN 
860 IF S<12 THEN C=(12-S) *1 5*DR+ER+MR ELSE C=(12-S ) *1 5*DR+ER+MR ' D 
ELTA LONGITUDE OF SUN , RADIANS 
870 E=(BB-AA) / 2:F=(BB+AA)/2:G=C/ 2 
880 X=COS(E)/(COS(F)*TAN(G)) 'LINES 840-960 
890 Y=SIN(E)/(SIN(F)*TAN(G)) 'SOLVE 
900 XX=ATN( X) *2 ' SPHERICAL 
910 YY=ATN(Y)*2 ' TRIANGLE 
920 B=(XX+YY)/2 ' ABC 
930 A=(XX-B) 'AZIMUTH IN RADIANS 
940 L=(B+A)/2:Mm(B-A)/2 
950 ZZ=(TAN(E)*SIN(L)) / SIN(M) 
969 CC=2 *ATN(ZZ) 
970 AL=9 0-INT (CC*RD+. 5) 'ALTITUDE OF SUN, NEAREST DEGREE 
980 IF CC<0 THEN AL=180-AL 
990 AZ =INT(A*RD+MG+.5) ' AZIMUTH OF SUN , NEAREST DEGREE 
1000 IF CC<0 AND A<0 THEN AZ=180+AZ 'LINES 990-1010 
1010 IF S>12 AND AZ<180 AND AZ >=0 THEN AZ=AZ+180 ' TAKE CARE OF 
1020 IF AZ<0 THEN AZ=AZ+360 'SOME SPECIAL CASES 
1030 IF LA-Z >0 THEN 1060 
10 40 IF S=12 THEN AZ=INT(360+MG-MX-ED+.5) :AL=FIX(90*COS(MR+ER)-(Z
LA)*RD+ . 5) :IF AZ >=36 0 THEN AZ =AZ-36 0 
1050 GOTO 1070 
1060 IF S=12 THEN AZ=INT(180+MG-MX-ED+.5) : ALmiNT(90*COS(MR+ER)-(LA 
-Z) *RD+.5) 'SPECIAL CASE FOR NOON 
1070 LPRINT,AZ,AL 
1080 NEXT S:NEXT N 
1090 GOTO 550 
1100 'SUNRISE-SUNSET 
111 0 INPUT" INCREMENT IN DAYS";X1:IF X1=0 THEN X1=1 
11 20 LPRINT" DATE"," SUNRISE (ST)"," SUNSET (ST) •, • AyTITUDE&AZ" 
1130 LPRINT ,• AND AZIMUTH"," AND AZIMUTH"," OF NOON SUN" 
1140 LPRINT," (DEGREES)"," (DEGREES ) "," (DEGREES) " 
1150 FOR N=N1 TO N2 STEP X1 
1160 GOSUB 1500 
1170 CC•1.5708 '90 DEGREES AT SUNRISE, SUNSET 
1180 IF LA-Z<0 THEN T=INT(360-ED+MG-MX+.5) ELSE T=INT(180-ED+MG-MX 
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L IS/Ing ( 'Onllnued 

+.5 ) 'AZ OF SUN, DEG. 
1190 IF T>=360 THEN T=T-360 
1200 AA=CC-Z 'LINES 1160-1260 SOLVE SPHERI CAL 
1210 BB=CC-LA 'TRIANGLE FOR ANGLES A AND C 
1220 SS=(AA+BB+CC) / 2 
1230 ON ERROR GOTO 1480 
1240 TR=SOR ( (SIN(SS-AA)*SIN (SS-BB)*SIN( SS-CC))/S IN( SS) ) 
1250 C1 =TR/SIN (SS- CC) 
1260 C=2*ATN(C1)*RD ' C IS ANGLE IN DEG. OBSERVER-N POLE-SUN 
1270 AZ=2*RD*ATN (TR/SIN(SS-AA) ) 'AZIMUTH OF SUN ,DEGREES 
1280 CH=C/ 15 'HOURS VS C 
1290 SU=12-.056+ET+MC-CH ' SUNRI SE 
1300 UP=INT(SU) 'HOUR PART 
1310 MU =(SU- UP) *60 'MINUTES 
1320 MU= I NT( MU+.5 )/100 'ROUND OFF TO NEAREST MINUTE 
1330 IF MU= .6 THEN MU=0:UP=UP+1 'IF 60 MINS, MINS=0, HR=HR+1 
1340 SU=UP+MU 'HOURS AND MINUTES 
1350 S D=12+.056+ET+MC+CH 'SUNSET 
136 0 DN=INT(SD) 
1370 MD=(SD-DN)*60 
1380 MD=INT(MD+. 5 ) / 100 
1390 IF MD=.6 THEN MD=0:DN=DN+1 
1400 SD=DN+MD 
1410 IF LA-Z<0 THEN AL=F I X(90 *COS( MR+ER ) -(Z-LA) *RD+.5) ELSE AL=INT 
(90*COS(MR+ER ) -(LA-Z ) *RD+. 5) 
1420 GOSUB 1600 
1430 LPRINT ,;:LPRINT USING P$;SU;:LPRINT" @"INT(AZ+MG+. 5) ,;:LPRIN 
TUSING P$;SD;:LPRINT" @" INT(360- AZ+MG-.5) ,AL;" @"T 
1440 ZS=INKEYS:IF ZS=" "GOTO 550 'ESCAPE FROM LOOP 
145 0 NEXT N 
1460 GOTO 550 
1470 END 
1480 LPRINT N,"CAN' T DETERMINE" 
1490 RESUME 14 50 
1500 L1 = (279.575+(K*N) ) *DR 'LINES 1500-1 590 COMPUTE 
1510 G1=(356.967+(K*N) ) *DR 'LONG OF GP SUN AND EO TIME 
1520 LD=L1+(1.916*S IN (G1) +.0 2*SIN(2*G1) )*DR 
1 53 0 DL=.39782*SIN(LD) 
1540 Z=ATN(DL/S0R(-DL*DL+1) ) 
1550 EL=-104.7*SIN(L1 ) +596 .2*S IN (2*L1 ) +4. 3*S I N(3 *L1)-12.7*SIN(4*L1 
) -429 .3 *COS( L1) -2*COS(2 *L1 )+19.3*COS(3 *L1) 
1 560 ET=-EL/ 3600 
1 57 0 ED=ET*15 
1580 ER=ED* DR 
15 90 RETURN 
1600 IF N<=31 LPR INT "JAN" N; 'LINES 1600- 1720 CONVERT DAY OF 
1610 IF N>3 1 AND N<=5 9+01 LPRINT "FEB" N- 31; ' YEAR TO DATE 
1620 IF N>59+01 AND N<=90 +01 LPRINT "MAR" N-(59+01); 
1630 I F N>90 +01 AND N<=120+01 LPRINT " APR" N- (90+01); 
1640 IF N>120+01 AND N<=1 51+01 LPRINT "MAY" N- ( 120+01 ) ; 
1650 I F N>1 51+01 AND N<=181+01 LPRINT "JUN " N- (151+01) ; 
1660 IF N>181+01 AND N<=212+01 LPRINT "JLY" N-(181+01); 
167 0 IF N>212+01 AND N<=24 3+01 LPRINT "AUG " N- 212+01; 
1680 I F N>2 43+01 AND N<=273+01 LPRINT " SEP" N-(243+01); 
1690 IF N>273 +01 AND N<=3 04+01 LPRINT "OCT" N- (273+01); 
1700 IF N>30 4+01 AND N<=33 4+01 LPRI NT "NOV" N-(3 04+01); 
1710 IF N>334+01 LPRINT "DEC" N-(334+01); 
1720 RETURN 
17 30 ON M1 GOTO 17 40 , 1750 ,1760 ,1770 ,17 80 ,1790 ,1800 ,1810 ,18 
2 0 ,1 830 ,1840 ,18 50 
17 40 N0=D1:RETURN 'LINES 173 0- 1850 CONVERT DATE TO 
1750 N0=31+D1:RETURN 'DAY OF YEAR 
176 0 N0= 59+D1 +01:RETURN 
1770 N0=90+D1+01: RETURN 
1780 N0=120+D1+Q1 :RETURN 
1790 N0 =1 51+D1+01:RETURN 
1 800 N0•181+D1+01:RETURN 
1810 N0=212+D1+Q1:RETURN 
1820 N0=243+D1+01: RETURN 
1830 N0=273+D1+Q1:RETURN 
1840 N0=3 04+D1+Q1:RETURN 
185 0 N0=334+D1+0l:RETURN 

Model 11/12/16 Conversion 
CONVERSION BY 

Beve Woodbury 
80 Micro 

Tech Editor 

Edit the following lines by inserting THEN before PRINT or 
LPRINT : 
700, 720, 730, 740, 1600-1710 
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change your mind after you start print
ing, you can abort it and return to the 
menu by holding down the space bar for 
a moment. 

A sample dialogue and examples of 
the results for Macon, GA, are shown 
in Fig. 2. All azimuths are rounded off 
to the nearest degree and time is round
ed off to the nearest minute. Note that 
all times are expressed in standard time 
using the 24-hour clock. Daylight-sav
ing time is not accounted for. 

Some angles in solving the spherical 
triangle may turn out negative, espe
cially when the sun is north of your 
location, and result in incorrect values 
for the sun's azimuth and altitude. The 
program accounts for these special 
cases, as well as the special case for 
noon in Where's the Sun, particularly in 
lines 980, 100>-1060, and 1180-1190. 

The single-precision trigonometric 
routines the interpreter uses may result 
in a negative quantity under the radical 
in line 1240 at extreme northern or 
southern latitudes when the sun is near 
the horizon. An error-trapping routine 
displays the message CAN'T DETER
MINE when this occurs and the pro
gram continues without crashing. 

Times of sunrise and sunset agree 
with the tabulations in The Astronom
ical Almanac to within two minutes for 
the middle latitudes (40 degrees south to 
40 degrees north). The actual times of 
sunrise and sunset where you are may 
vary slightly from the program's values 
because the index of the atmosphere's 
refraction may be different at your 
locality from that assumed and because 
of the absence of a true horizon. 

The figures for azimuth and altitude 
of the sun agree to within a degree with 
charts given in The Beginner's Guide to 
the Stars. This figure is also consistent 
with the solution of the triangles. I be
lieve that this accuracy is more than suf
ficient for any nonastronomical pur
pOse. Execution time is limited chiefly 
by your printer's speed. 

Conclusions 
Sunfmder predicts the azimuth and 

altitude of the sun, the times of sunrise 
and sunset and the corresponding azi
muths of the sun, and the altitude and 
azimuth of the noon sun for any day 
and hour. Its use is not limited to the 
continental limits of the United States 
or even to the Northern Hemisphere -
it works for any location, anywhere. 
Its accuracy is more than sufficient for 
any practical application. • 

Smith Harris can be reached at Route 
4, Box 59, Gray, GA 31032. 
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toons. tnos DOOk tells alltne do sand don !'sol the care 
preser"Vatton and correct operauon of the small com 
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precauttona and help tor problem situations Have 
your computer work nght lhe ttrst 11me and keep tl 

~::n"~~fer ~~e!:C~~~;~7b:f~~ound reQutred For all 

YOUR FIRST COMPUTER-oy ROdnay Z.ks Whether 
you are ustng a computer thtnktng abOut useng one Of 
cons•denng purch.as•ng one. ltus book tS tncltspen· 
sable It ew:platns what a computer system ''· what '' 
can do. how •t works and hOw to select vanous com 
ponents anct.fer tpheral untts It 11 ~~trttten '" everyday 
language an conta•ns tnvalulble tntormat•on tor the 
novtce •nd the expeuenced programmer (The flfst edt
loon of lhos IIOOk was pubhslled under the IItie An In 
lroducloon 10 Personal and Busoness Computong I 
BK tl9t sa 95• 

MICROPROCESSOR INTERFACING TECHNIQUES 
-by Auston Lesea & ROdnay Zaks - woll teach you how 
to tnterconnect • complete system and 1ntertace 1t to 
all tnt usual peropherats II covers hardware and soli· 
ware sk1lls and techntQues. 1nclud1n~ the use and de-
~~~OJ~ $\"t:~ ~uses such as the I EE 488 or S·IOO 

COMPUTERS FOR EVERYONE 2nd Edition-bY Jerry 
Willis and Merl Miller This new, updated edition shows 
you how computers can be used In your home, off ice or 
school It explains what computers can do and features 
a consumer's guode ol the more popular computers to 
help you decide whoch one 10 buy and who 10 buy rt I rom. 
There 's evan a chapter devoted to soflware that de
aerobes over tOO programs currently available Also In· 
eluded are chapters on peripherals. te lecommunications 
and computers In education AbOunds with colorful pho
tographs. BKI260 SS 95 

INTRODUCTION TO WORD PROCESSING by Hal 
Glatzer This DOOk explaons In plain language what a 
word processor can do, how 10 usa one. how It improves 
productlvlty-eapecoally 1n businesses lhal handle lots 
of words- and how 10 buy one wisely No technrcal 
knowledge required, tor alf first-time users and those 
considering purchasing a '*ord proceSIOr BK t238 S t2.95 

A USER GUIDE TO THE UNIX SYSTEM by Jean Yates 
and Rebecca Thorn.. Here at last rs a clearly wrillen 
book that allows you to use the Unrx operating system 
easily, and al a lrachon oil he trme tl prevoously took. It 
you're using, evaluating or simply curious aboutlhls sys. 
tern, this Is your book BKt242 SIS 99 

WORDSTAR MADE EASY by Waller A Ell lin. Now Word 
Star Is as simple to learn as II Is easy 10 use. This book 
l eaches WordStar In t4 easy lessons, saving hours ol 
herd wor1<. lt comes with a conven ient pull-out Command 
Card BKt239 S7.9S 

WAYNE GREEN BOOKS 

THE SELECTRIC INTERfACE-by George Young You 
need the Quality pront that a daisy wheel printer pro
vides but the thouahl ol buying one makes your wallet 
will. SELECTRJCTM INTERFACE, a step·by·Step guide 
to Interlacing an IBM Select roc 1/0 Wnter to your micro
computer will give you I hat Quality ala fraction ol the 
priCe George Young co-author ot Kilobaud Mrcrocom· 
pulrnt; magazine's popular "Kilobaud Klassroom" 
series, olfera a low-eost alternative to buytng a daisy 
wheel pronter SELECTRIC INTERFACE oncludes; step. 
by·slep lnstructlona, II PI on purchasong a uaed Selec· 
lric. lnlormation on various Selectroc models, onclud· 
lng the 27..0. 2980. and Dura I OAt , driver software lor 
Z80. 8080, and 6502 chips, tips on Interlacing tech· 
niQues Wrth SELECTRIC INTERFACE and some baek· 
ground In electronrca. you can have a high.quallty,low· 
cost.letter.quahly printer Petals notoncludad. BK7368 
(12S pages) S 12 97 

COMPUTER CARNIVAL-by Richard Ramella Your 
chtld can become a crackerjack computeri at wllh the 
sixty TRS-aa Ulvel II programs In COMPUTER CARNI· 
VAL This larg•type, spiral bound book lor beginners 
Is a veritable tunhouse o f games, graphics, quizzes 
and puzzles Written by 80 Micro columnist Richard 
Ramella, the programs are ehallenglng enough to en· 
sure continued Ieeming, yet shon enough to provide 
your child with the Immediate delight and reward ol 
mastering basic computing skills And lor even greater 
enjoyment, get the CARNII1AL COMPANION, a 30-mtn· 
uta cassette containing ali I he programs In the book 
Eliminates tiresome typing and lets your child spend 

cc;~8~:~~~s~~~~:i~r:;n·· BK7369 $16.97 

TEXTEOIT -A Complete Word Proce .. lng Syatam In 
Kit Form-by irwrn Rappapon TEXTEDIT IS an 1nex· 
pensive word processor that you can adapt to suot your 
dillerlng needs-hom lorm tellers 10 lengthy texis. 
Written In TRS.acl Disk BASIC, the system consis ts of 
several modules, permitting the loading and use of on· 
ly those portions needed A dlek is alto available which 
provides the direct loading ol the modules. however, 

~~ ~~~~~· ;m;;: dg'N't,~Rf.e~~:t~~~i. ~~~e~~~~~ 
drives or copy utility needed to Jransler to system 
disk) Runs under TRSDOS 2 212 3 May nol Junction 
under other systems BK7367 S9 97 Disk DS7367 S t9 97 

KILOBAUD KLASS ROOM by Geor\14! Young and Peter 
Stark Learnong eleclronocs theory woii'IOul praei1C41 osn· l 
easy And 11 s no lun lo burld an electronrcs pro,ecllhal 
you can 1 use Krlobaud Klassroom,the popular seues 
l ~rst publrShe<l on KriOO.ud M ICrOComputrng como<nes 
tneot'y wtth pract1ce Trus ts a PfiCtic• ' course 1n dtgttal 
electroniCS tt stan s out w1th very s1mple electron•cs 
pro1ec10. and by the end ol the course you'll construct 
your own Vwork1ng m•crocomputer• 

Aulnors Young and Stark are experoenced teachers. 
and theu approacn IS Stmpte and duect Whether you re 
learnrng at nome or on the classroom. thos IIOOk provides 
you woth a sottd background on etectronoes-and you'll 
own a computer that you burll ~ourself' BK7386 $14 95 

BOmicro 
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CAPTAIN 80 BOOK OF BASIC ADVENTURES-by Rob 
ert Lrddti Thrs IIOOk contaons 18 ol lht most oopular 
Advenlure programs available today all•n one easy to 
read book w1tfl listings ready to be keyed tn to ~our 
computer ThiS un1Que book a110 conta•ns an ADVEN 
TURE GENERATOR program not avaoiab•e l rom any 
o~het source Tnts generator pfogram w1 11 aclually 
wrote another BASIC ADvENTURE PROGRAM' AI 
though specohcally wrollen lor the TRS-80 MOdell & Ill 
these programs are adaplabte 10 other computers us 
rng Mocrosoll BASIC BK 12•0 S t9 95 

o60 COMPUTER GAMES FROM KILOIJ.AUO MICIIOCOM 
PUTIHG - Forty games in all rn none dolterent categorres 
Games tor large and small systems and even a section 
on calculator games Many versions o l BASIC used ano 
a w 10e va11ety of systems represented A must tor lhe 
seroous computer gamesman BK 738t $7 95 • 

THE NEW WEATHER SATELLITE HANDBOOK-by Or 
Ralph E hggart WB6DOT Hera 11 the completely up· 
dated and revosed edition ol the besi·Seiilng Waalhar 
Satallrle Handbook -contaonong ail the rnlormallon on 
the most sophll tocated and elfectove epacecralt now 
In orbit Or Taggan hes wrollen I his DOOk to serve both 
the e•perlenced amateur sateillle enthusiast and tne 
newcomer This book rs an Introduction to satellite 
watching. tnat tells you how to construct a complete 
and highly elteclove ground stalton Not IUS I rdeas, but 
solid hardware designs and all the rnslructrons neces 
sary to operate the equipment are Included An entore 
chapter 11 devoted to microcomputers and the Weath· 
er Satellite Statron. and lor the thousands ol expert· 
menters who are operalrng stat oons The New Wealher 
Salellrle Handbook detalfs all the procedures neces· 
sary to follow the currentapacecralt Weather Satelhle 
contaons Operatoon Satellite Systems, Antenna Sys 
tems, Weather Satellite Receivers A Catnode Ray 
Tube (CRT) Monotor lor Satellite Picture DISplay. A Dl· 
rect·Pnnltng Fascomrla System lor Waatner Satellite 
Display, How to Find the Satellite. Test EQuopmenl, Ml· 
crocomputers and the Weather Satellite Station. Sta· 
lion Operations BK7383 sa liS • 

ANNOTATED BASIC-A NEW TECHNIQUE FOR NEO· 
PHYTES- BASIC programming was supposed to be 
simple-a beginner's programming language which 
was so near to English thai ·Is coufd be easily 
understood ' But, In recent years, BASIC has become 
much more oowertuland therefore much more difficult 
to read and understand BASIC eimply isn't basic 
anymore 

Annolaled BASIC explaons lhe complexities o l 
modern BASIC It Includes complete TRs..eo· Level II 
BASIC programs that you can uae Each program Ia an
notated 10 explain In step·by·step lashlon the workings 
ol the program. Programs are tlowchaned to assist 
you rn lollowtng the operational sequence And-each 
chapter Includes a descroption ol the new concepts 
whiCh have been Introduced 

Annolaled BASIC deals with the howa and whys ol 
TRS-aa BASIC programming How Is a program put 
together? Why Is It wntten that way? By observong the 
programs and lollowrng the annotation, you can devei· 
op new techniques to uae tn your own programs-or 

~~~~:,m~sfda~~[~~;"~~~~u;,~';'llc use 
Annotated BASIC Votume 2 8K7385 S tO 95 
Order Both Volumes and Save ' BK73&402 St8 95 

·use the order card on lhll magazone or 1tem1ze your order on a separate poece ot r,aper and mao I to 80 Mrcro Book Department e PeterbOrough NH 03458 Be sura to onclude 
check or detailed credot card onlormallon NoC.O D orders accepted S 1 SO lor the orstiiOOk St OOeach addlloona11100k lor US delivery and loreogn surface For l oreogn aormaol 
s tO 00 per DOOk Please allow 4-6 weeks lor dehvery. Ouestoons regardong your order? Please wrote lo Customer Servrce at tne abOve address 

For Toll Free Ordering Call 1-800-258-5473 
80 Micro, October 1983 • 263 
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INSIDE LEVEL 11- For machine language program
mers Th1s IS a comprehensive reference guide to the 
Level It ROMs, allowing easy utllizatlon of the 
sophllt•cated routines they contain It concisaty ex
plains set-ups, calling sequences, va11able passage 
and 110 routines Pan II presents an entirety new com
pos••• program atructure wh•ch unloads under the 
SYSTEM command and executes 1n both BASIC and 
mach•ne cOde with the speed and alflclency ot a com
piler Special consideration Is given to d•sk systems 
BKtt83 St5~ • 

Z-80 ASSEMBLY LANGUAGE PROGRAMMING- by 
Lance A Leventhal This book thoroughly cove<s the 
Z-80 Instruction set, abounding In simple programming 
examples Illustrating software development conce pts 
and actual assembly language usage Features In· 
elude Z-80 110 devices and Interfacing methOds, as
sembler conventions, ana comparisons with 8080AI 
8085 •nat ruct ion seta and Interrupt structure BK t t 77 
$1&95 • 

TRS·IO ASSEMBLY LANGUAGE - by Hubert S Howe. 
Jr Th•s book •ncorporatu •nto a s•ngle volume all the 
Ptrt1nent facts and tn fOfmatton you need to kno w to 
program and en10Y the TRS-80 Included are clear 
presentations of all Introductory concepts, completely 
testecl practical programs 1nd subrout ines, oetatls ot 
ROM ana RAM and d•sk opera ling systems. plus com
prehens•ve tables charts and append•ces Su•table lor 
the fust lime user or more exper•enced users 8 K12t7 
$995 ' 

PROGRAMMING THE Z-80- by AOdnay Zaks Hate IS as
sembly language programming tor the Z-80 presented as 
a progressive, step.by-step course Th•s book •s both an 
ec:tucat•onal text a'lld a sall-eonta•nec:t refe<ence book, 
useful to both the beO•nn•ng and trle exper1enced pro
g rammer who w•Sh to l earn about the Z-80 Exetc•ses to 
test the reader are •ncluaed BK1122 $1&95 • 
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Nanos System 
REFERENCE CARDS 
FOR MODELS I, II, Ill, COLOR AND 
POCKET COMPUTERS! 
At lastl No mo<e flipping through the pages of the 
BASIC manual' No more work•ng through the maze 
of machine langua~ Instructions ! These cards 
completely summartze the BASIC and Assambler 
manuals ! FEATURES INCLUDE 
memory map. eyeball graphics. math tnstruct•ons. 
BASIC commands, stOfa Instruc tions, BASIC func· 
hons, toad Instructions, BASIC statements, move 
i nstructions, speclel keys. exchenge mstruc tlons. 
PAINT USING examples, shift •nstrUCt1ona, BASIC 
speclel cheracters, compare lnstruc t•ons BASIC 
and usembler messages and codes, branch •n· 
structions. BASIC facts, data alteration lnstruc· 
tlons, rasarved words. 1/0 Instructions, ROM 
routines, complete character chart w•th graphics 
and space-compreeSton codes, hex-dec chart, con
trol code cross-reference, essambler Instructions, 
commands and operators, screen hne layout, ed1tor 
commands and subco mmands, condition code 
easy access 
Plua-"magtc graphics number-a mystery unhl 
you learn how to u se It' 
Designed as a fold-up, accordion-style card, Ins 1n 
your pocket Panels organized for o ptimum speed 
for re ference 
Modell: BASIC and Assemb ler FC 1002. $4 95 
Model II: BASIC end Assembler FC 1005 $5.95 
Modeiii:Coml':landsand Ul1htles FC1010 S3.95 
Model Ill: BASIC end Assembler FC 1005 S5 95 
Color: BASIC and Extended FC 1006 $4.95 
z.ao: MICrOprocaaaor FC1011 $4.95 
ZXIO. ZXI1anciTI-a Slnc:lelr 1000: FCtD12 S5 9ll 
Pocll .. Computer. BASIC FC 1009 $2.95 
Apple II and Apple I Plua: BASIC and 6502 FC 1008 

$4.95 
Apple II and Apple I Plua: BASIC only FC Hl07 S3 95 

TRlHIO EXTENDED COLOR BASIC- by R•chard Haskell. 
This Is a complete guide to programming the TRS-80 
Color Computer 1n BASIC, with atep.by-step lnstruo
hons and lots of screen photographs GoOd for begin
ning and advanced programmers, this book Includes 
sample programs and Information on using the key
board. cassette tapes, graphiCs, sound effects, and 
more. Richard Haskell ls also the author ol Apple 
BASIC and PETICBM BASIC BK 1285 12.95 

TRlHIO COLOR BASIC- Bob Albrecht. Learn how to use 
the unique color. sound and graphica of the TAS-80 Color 
Computer. This self-teaching guide .- a learn-as-you
play format to teach Color BASIC Paclled with games. 
experlmenls, programming problems, and sotu11ons, It Is 
an ldeellntroducl lon for children, teachers, and adults. It 
stalls wtth simple concepts and takes you on to more 
complicated garnet, graphica, and actlv•tles, Including 
many chances lor you to try out your newly learned pro
gramming skills Included Is an entire chapl er on pro
gr81)1mlng problems. which offers lip on edapling 10 Ml· 
croeoft BASIC on other personal computers. BK 1280 
$1095 

PROGRAMMING THE eaot-by AOdnay Zaks and 
William l.ablak. Thll book expla•na how to program the 
6809 In assembly language. covering all aapects pro
gressively and systematiCally basiC programming tech
mques and devices, application examples. data struc
tures. and program develo!)ment No prior programm•ng 
knowledge Is reqUired BK 1264 $15..15 

TRlHIO COLOR COMPUTER GRAPHICS- by Don Inman 
w1lh DYMAlt Th•s exciting book w111 enable you to ex
plore all the graphiCs capabilities o f Extended Col· or 
BASIC Vou'llleam how to creatalnteresllng graphics to 
enhance your own computer programs Also •ncluded 
are application programs and subroutines that Will be '"' 
valuable when you beg•n wrlllng your own graphics pro
grams. Each Chapte< ends w•th a summary and prac1~a~ 
exerc1ses BKt266 S1• 95 

ASSEMBLY LANGUAGE GRAPHICS FOR THE TR&ao 
COLOR COMPUTER- by Don Inman and Kun Inman 
with DYMAX. This dynamic new book uses sound and 
graphics 10 show you how 6809 assembly language can 
be used 10 perform tasks that would be dllficult or •m
posslble with BASIC. All ol the techniques are explained 
In a hands-on approach Learn how to tailor you own pro
gramming style. lrom edlllng. assembling. executing 
and even debugging, to making your own programs run 
quickly and efficiently It Is also packed w1 th video 
screen diagrams which explain each step of the process 
of creating your own graphlca. BK1277 $?7.?7 

&808 MICROCOMPUTER PROGRAMMING AND 
INTERFACING-by Andrew C Staugaard, Jr Gett ing 
•nvolved w1th Tandy's new Color Computer? II so. th•s 
new book from the Blacksburg Group w•ll allow you to 
explo•t the aweaome power of the machine' s 6809 
microprocessor Detailed Informal ion on processor ll· 
chltecture. addressing mOdes reglller o peration. data 
movement. arithmetiC tog•c oparat•ons. 110 and •nter
tactng '' proYtded, as well •• a revtew section at the 
end of each chapter Four appand1ees are •ncluded 

~r;~n~ =t'"~jucr':.::r:.~:!:~a= s:.,~~! 
eQUipment and t~ ~16821 Pellpheral Interface 
Adapter ThiS book 11 a mull lor the se11ous Color Com
puler owner BKt2 t5 $ 1395 • 

BASIC & PASCAL 
~~~~:~~ .~~~~o~f~~CB~~~~·~·~,:D~(;'~K D;n~1~h~ 
o11g~na 1 RadiO Shack LEVEL I USER S MANUAL. has 
comptled a tutot~al wh1Ch mcludes porttons of the 
orog1nal USER S MANUAL and most ot LEARNING 
LEVEL 11 along w1th extenstve add•t•on s II w •ll com-_ 
pletely cover the TAS 8D MOdels 1. II , Ill, ana t 6 (sorry 
not the color or pocket computers) II •s. ot course, w111 
len '" the easy learmng style wh•ch readers ol Dr 
Lien s books nave come to en;oy BK 1175 S t9 95 

THE BASIC HANDIOOK- SECONO EDITION - by 
Dav•d Lien ThiS boo~ IS un1que II •s a • •nual 
ENCYCLOPEDIA ol BASIC While not favoring one 
computer over another. II axplams over 250 BASIC 

~:,;,d;~,':;'~o':s u,s:t ~es~e~;~.,"~'~;:\:1~t1~a;~~:~!:. 
ed or spec:•fied word there are often ways to ac
complish the same function by USing another word o r 
combination of words That's where the HANDBOOK 
comes •n It helps you gel the most horn your corn
pyter. be Ita ·'bol 1om-of lh•llne" mtcro 01 an overstz.ed 
monater BK1 17• Stg 95 • 

PROGRAMMING IN PASCAL- by Peler Grogono The 
computer programming language PASCAL was the 
tlrst language 'o embody tn 1 coherent way the con· 
cepts of struc tured pr·OQrammtng, w h tCh has been 
dehned by Edsger D•tkatro ond C A A Hoare As such 
11 IS I landmark IM tt\e development or programmtng 
languages PASCAL was developed by Nlklaus W11th 
1n Zullch. 1t 11 de11vao from the languoge ALGOL 60 but 
•s more powerful and eu1ar 10 use PASCAL •s now 
w•dely accepled as a useluttanguage that can be etll
ctently tmplemen1ec1 anc2 as an e•cellen1 teachtni3 
tool. 11 does not assume ~nowtedge of any other pro
grammtng language and therefore 1u1table fOf an tn 
troduclorycourse BKttoi0$ 129!1 " 

INTRODUCTION TO PASCAL-By AOdnay Zaks. A 
step.by-step •ntroductlon tor anyone wanllng to learn 
the language quickly and completely Eacll concept Is 
expla•ned Simply and In a logical order. All features of 
the l anguage ara presented •n a clear. easy-to-under
stand format w•th exerc1ses to test lhe reader at the 
end of each chapter II deac11bes both standard 
PASCAL and UCSO PASCAL the most widely used dia
lect tor small computers No computer or program
ming experience Is necessary BK1188 $16.95 

·use the order card 1n thos magaz1ne or •tem•ze your order on a separate p1ece ol paper ana ma1lto 80 M1cro Book Depanmenl e Peterborough NH 0~58 Be sure to •nclude 
chec~ or aeto•led cred•t card ~nlorma11on No C O.D orders accepted $1 50 lor the f~rsl book. S 1 00 each addll•onal book tor U S delivery and lore.gn surface For l ore•gn a11ma1l 
$ 10.00 per book Please allow • - 6 weeks tor del•very Oues11ons regard•ng your order? Please w111eto Customer Semce at tile above address 

For Toll Free Ordering Call 1-800.158-5473 
2M • 80 Micro, Oc tober 1983 



SPECIAL INTERESTS 
THE CPIM HANDBOOK (with MPIM~by Rodney Zaks 
A complete guide and reference hlndbook tor CPIM
the Industry atlndard In oper111ng ayatems. Step-by· 
step Instruction tor everything from turning on the 
system and onserting the diskette to correct user 
dlscopllne and remedial action for problem sltuatoons. 
This also Includes a complete dlscussoon of all ver· 
slons of CPIM up to and Including 2 2 MPIM and 
COOS BK1187 $14.95 • 

BASIC FASTER AND BETTER AND OTHER MYS. 
TERIES-by Lewos Rosentelder. You don t have to 
learn assembly language to make your programs run 
last. Woth the dozens of programming tricks and 
techniques on this book you can sort et hlllh speed, 
swap screens In the twinkling of an eye, wrote INKEY 
routines thet people think 1re 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 USA calls BK1 22 1 
$29 95. 

THE CUSTOM TRs-30 AND OTHER MYSTERIES-by 
Oennis Kotsz More than 300 pages o f TRS 80 custom oz. 
ong on formatoon Woth this book you·ll be able to ex· 
plore your computer like never before Want to turn an 
8 track onto a mass storage unot? Individual reverse 
characters? Replace the BASIC ROMs? Make Music? 
Hogh speed reverse vodeo, Level I and Level II? Fix It 
of ot breaks down? All thos and much, much more 
Even If you have never used a soldering Iron or 
read a circuit diagram. this book will teach you hOw' 
Thos Is the definitive guide to customlzong your 80' 
BK 1218 529 95 • 

TRS.80 DISK AND OTHER MYSTERIES-by Harvard C 
Pennongton. This Is the dehnotove work on the TRS-80 
Modell dosk system. II os full of detaoled How to" on for· 
mation wo th examples samples lnd on depth explana 
tiona suitable lor beginners and prol essoonals ahke 
The recovery of one lost tole os worth the price alone 
BKt t8t 522 50 • 

MOD Ill ROM COMMENTED- SoH Sector marketong. 
t 98t Thos book Is not an lnstructoon course on 
machine language, but rather an Information source 
that you can use tome and time ag1ln for writing your 
own program or patchong old Mod l machonelanguage 
programs It contaons an explanation of ROMs in the 
latest machone from Tandy, woth most every locat ion ol 
the 14K ROMs listed with comments BK 1235 S22 50. 

MACHINE LANGUAGE DISK UO AND OTHER MYS. 
TERIES-by M oke Wagner. The purpose of this book os to 
onlorm anyone famotoar woth Z-60 assembly language pro
grammrng hOw to control the TR$-80 Modell and Ill dosk 
drrve •nterrupt systems Dnver rou11nes tor every tunc· 
uon descrobed, with abundant examples. are Included In 
thos bOOk. It also co-s utilization of TRSOOS assembly 
language file UO calls and technoques BK1258 52995 

MICROSOFT BASIC DECODED AND OTHER MYS. 
TERIES-by James Eervour From the company that 
brought you TRS-80 DISK AND OTHER M YSTERIES. 
Contains more than 6500 lines of comments tor the d iS· 
assembled Level II ROMs, six addit iona l chapters de
scrobong every BASIC subroutone. woth auembly ian· 
guage rout ines showong how to use them Flow charts 
lor all major routines showing how to use them Flow 
charts for all major routines give the reader a reel In· 
sight into how the Interpreter works BKt t86 S29.50 • 
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MASTERING CP/M-by Alan R Miller For advanced 
CPfM users or systems programmers who want max· 
omum use of the CP/M operatong system. thiS book 
takes up where the CP/M HandbooA leaves off. II wtll 
gtve you an on depth understandong of the CPIM 
modules such as CCP (Console Command Processor). 
BIOS (Baste Input/Output System), and BOOS (Basic 
Dosk Opera tong System) II explains the Incorporation 
of addol1onal peropherals to the system. console 110. 
the use of the lole control block and much more II also 
Includes a library of useful macros and a comprehen· 
sove set of appendices BK t283 $16.85 

MONEYMAKING/BUSINESS 

USING MICROCOMPUTERS IN BUSINESS-By Stan 
Veot Wrotten by the ownerlm1n1ger o f one of the coun· 
try·s largest computer stores seflong systems to small 
busonesses. this book os an essential background 
briefing lor any purchaser of mocrocomputer systems 
or software In a fest-moving style, withou t the usual 
bun words and technical )argon, Veil answers the 
most olten asked questions CONTENTS· How a com· 
puler can help your busoness. Data base management 
to advance your business, Etlectove use of word pro
cessing, How to use a computer wothout dlsruptong 
your business; Buying your system. Computer tan· 
guages; What are the limltltoons of the mlcrocom· 
puler. Softw~re. where to find 11. hOw to judge ot; What 
to do when the computer goes down BK1225 S9.95" 

SMALL COMPUTERS FOR THE SMALL BUSINESS. 
MAN-By Nicholas Rosa and Sharon Rosa Here Is an 
excellent guode tor businessmen whO are Interested In 
Iondono out what a computer can do lor their busoness. 
but are not onterested on becoming '"computer nuts." 
The authors are consultants whO assess the computer 
needs of businessmen and who touch base woth every
thing necessary to consider before purchasing a com· 
puler The authors tell readers how and where to shop 
success tully for a computer; wllat to expect thei r com· 
puler to do tor them. how large a computer to consoder; 
how to select software, whether or not to use a consul· 
tent, how to Introduce the computer to the stall, and 
much more Specific topocs addressed onclude ac· 
counting records, warehousing, llghtlactory operation 
and parts onventorles. BK t223 St2 95" 

SO YOU ARE THINKING ABOUT A SMALL BUSINESS 
COMPUTER- By Rochard G Cannong and Nancy C 
Leeper For a well-organozed manu11 on the process of 
selecting tho right compu ter system for your small 
buslnoss, thls text can't be excelled Oeslgned to In tro
duce the novice In data and word processing to the real 
benefits of computerization. the book Is filled with 
money· and t1ma·savlng lips, photos of equipment. 
lists of suppliers. proces. explanatoons of computer ter· 
mlnology, and helpfu l references to additoonal sources 
o f lnformatoon Everyone contemptatong a l trst com
puter lnst111111on should have this book BK 1222 
s t • oo· 

BOmicro 
f?(X)K 9--ELF 

MODEL Ill TRSOOS COMMENTED-Published by Soft 
Sector Marketing This book os on tended to show mode<· 
ately experienced programme<s the organization and In· 
ner workings of • typical z.ao dosk operating system 
Every function of the operating system has been decod· 
ed and expilined, not to bit-by·bit detail, which would be 
a monstrous task. but rather at an Instruction-by· 
lnsl ructoon level Many not-documented features of the 
system have been found, as well as a few errors. The 
techniques shOwn In the system coding will be uselul as 
a pulde to programmers Interested In syllems program· 
mong at In assembler level. BK 1257 529.GS 

DOS RANOOM ACCESS lo BASIC FILE HANDLING-By 
H.J Muller This book was written tor the nonprogram· 
mer It Is Ideal for the busonessman or professional who 
needs to solve and write special programs for in-house 
business problems. or the hobbyist WhO wants to go be
yond the cauette recorder and Into disk storage and file 
manopulatlon. It os wntten as a self~nstnuctlon tutorial 
and woll provide anyone woth some Level II axperrence 
with the ability to write specoal programs lor Inventories. 
mailing list. work scheduling, record keepong, research 
project dlla manipulation, etc t50 peges BK t 236 
529.50 

TRSDOS 2.3 DECODED AND OTHER MYSTERIES-by 
James Less Farvour. Thos book os intended to guide the 
beginning or expe<lenced system programmer through 
the Internal operations of the TRSOOS operating system 
used on the Radio Shack Modell computer A knowledge 
of basoc comPIJter architecture and •ssembly language 
programmong Ia assumed, however the stgnlflcant tea· 
tunas of both are presented on the text. An absolute must· 
have for Modell owners' BKt276 52995 

INSIDE SUPE.R UTILITY PLUS-by Paul Weiner. This 
bOOk really explains all the mysteries and tunct1ona of 
that remarkable program-Super Utility Plus. This Is an 
excellent tutorial on TRS-60 disks, II contains detailed In· 
structions for recovering bed disks using Super Utility 
Plus. and 1110 documents previously undocumented 
features of SUP. This os an excellent companoon book to 
the Super Utlloty Plus manual. BK1269 Stll.GS 

CP/M REVEALED-by Jack 0 Dennon Explore and 
master the popular CPIM operating system tor m ocro
computers The technical aspects of CP/M are ex· 
plalned lncludong the console monotor (CCP). the sys
tem manager (BOOS) and the lnpuUoutput driver pack· 
ape (CBIOS) In addltoon. the data structure of the CP/M 
dosk os tully descrobed Advanced users will 1lso ap
precoatethe detailed doscus11ons of bootln9 up. togo· 
mg on changing memory St~e . mappmg dosk space. 
calling prog1ams and Interlacing techniques Included 
are CP/M utilities and other essential Information tor 
using CP/M effectively BKI283S1395 

HOW TO MAKE MONEY WITH COMPUTERS-In 10 on· 
formatoon-oackad chapters. Jerry Feisen ducrobes 
more than 30 computer-related. money-m1kong, high 
oroflt low cap• lal Investment oppottunllles 
BKt003 St500 • 

32 VISICALC WORKSHEETS- by Ted Lewos Expand 
your VlsiCalc horizons with these versati le work· 
sheets. Thirty-two d ifferent programs Include games 
and novelties. business and household applications. 
statoshcal analysis. and "what-If" models. Everything 
from llc-tac· toe to deprecoatoon scheduling. from daoly 
carbohydrate mtake to Installment payments Two ap
pendices cover VisiCalc commands and tunctiona. 
The fully documented programs are ready to be typed 
onto your computer A valuable resource for any Vial· 
Calc user BKt286 19.95 

BUSINESS SYSTEM BUYER'S GUIDE-By Adam Os· 
borne with Steven Cook When you enter the market 
place of sm111 business computers, you face a bewll· 
daring array of products. prices, fea tures and fables 
Thos guide cuts through the jargon and unravels the 
task of buying the roght computer system. Thoa book 
provides solid Information on how to determine your 
needs. hOw to choose software and hardware for all 
buslnass applications, what to expect from venllors, 
whit to •void , 1nd what questions you mustlsk It also 
provrdea • we11th of detailed on formation on products, 
manufacturers. reta•lers and the whole microcomputer 
market B K 1220 59 95 

·use tne oroer car:! on thos magazone or otemoze your order on a separate poece of paper and maol to 80 Mocro Book Oepartment a Peterborough NH 03458 Be sure to onclude 
check or oetaoled credo! card onlormatoon No C 0 D orders accepted S t 50 tor the forst book. S I 00 each addoltonal book for U S delivery and toreogn surtace For foreogn aormaol 
S 10 00 per book. Please allow 4 6 weeks tor delivery Oues11ons regard•no your order? Please w rtte to Customer Serv1ce at the abOve address 

For Toll Free Ordering Call 1-800.158-5473 
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-----Mighty Write-----

by Bradfonl N. Dixon 
80 Micro Technic31 Editor 

One of the Model tOO's most useful ftrmware utilities is its 
word processing program. Unfortunately, however, it provides 
no fonnatting commands similar to those found in other word 
processing programs. PRNTXT.BA is a short Basic program 
that reads text stored in do-flles and prints it according to a 
user-specified fonnat (see Program Listing I). 

Running the Program 

When you run PRNTXT.BA, the first screen displays the 
programs resident in the Model tOO's RAM. The program in
fonns you that it fonnats text in do-files only. 

Select the text me you want printed. Type in the ft.le name and 
press the enter key. The Ftle to Print prompt disappears and the 
program asks you to set the right and left margins. Then it asks 
whether you want the text single- or double-spaced. As soon as 
you answer, the program goes to work. 

Program Operation 
Line 130 opens the me you specified and the program reads 

each character one by one. Lines 160-280 test for the pres
ence of a character. Lines 160 and 170 check the position 
of the print head. 

When the print head is at its starting point at the left margin 
and the next character is a space, the program reads the follow
ing character. But if the print head encounters a space within 10 
characters of the right margin, the program automatically 
generates a carriage return and line feed to prevent a word break 
(line 240). 

The program also checks to see if a character is a carriage 
return. A carriage return brings the print head to the stan of the 
next line and inserts the appropriate number of line feeds. 
Otherwise, the program moves to line 310 to check the line 
counter, then returns to line 140 to read another character. 

The line counter in this program is set to 57 single-spaced 
lines per page. If you want to use a different sized paper, modify 
lines 230 and 310. You could also make the line counter a user
defmed variable at the start of the program. 

When the line counter reaches 57 lines, printing stops, the 
screen clears, and a short menu appears. For multipage print
outs, press the N key to start printing the next page. Lines 

Key Box 

Tbe progrsum in "Mighty Write," "Consulting the 
I Ching," and "Cram 100" will run in 8K RAM. Tbe 
progrsum in "Quick On-Site Job Estimate" and "To 
Market, To Market" require 24K RAM. 
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350-370 contain a loop that generates 10 line feeds to provide 
proper spacing at page breaks for fan fold and roll paper, or a 
top margin of 10 spaces for cut-sheet paper. 

Press the enter key to close a previously opened me and send 
the program back to the fii'SI. screen at line 40. The E key ter
minates the print formatting program. 

Enhancemenls 

One advantage inherent to this program is its size. 
PRNTXT.BA occupies less than 1,400 bytes-small enough so 
that it doesn't restrict the size of text mes. 

With a bit more imagination, you could add options such as 
page numbering, page titles, and top/bottom margins. A modi
fication that allows more than double spacing is also a possibility. 

Nevertheless, this simple utility gives you an easy and ver
satile text formatter. • 

Vnable Decription 

CRS Carriage return 
FS rtle name 

LC Line counter 
LM Left margin 

RM Right margin 

S Spacing (single or double) 

Table I. VaruJbles list for PRNTXT.BA. 

Program Lming I. PRNTXT.BA. 

10 1 Text Formatting Program 
20 1 by Bradford N. Dixon 
30 1 80 Micro Technical Ed itor 
40 CRS=CHR$(11) : SP$= " " 
50 CLS:LC=l:FILES 
60 PRINT@170,CHR$(27);"p" ; " Text files o 
n1y (.DO) ";CHR$(27) ;"q"; 
70 PRINT@240,"Fi1e to print : ";:INPUT F$ 
80 GOSUB 440:PRINT@240 ," Left Margin: ";: 
INPUT LM 
90 GOSUB 440:PRINT@249 , "Right Margin: "; 
:INPUT RM 
100 GOSUB 440:PRINT @2 44,"Single or Doubl 
e Spacing (1/2) : ";:INPUT S:S=S-1 
110 GOSUB 450 
120 LPRINTTAB(LM) 
130 OPEN F$ FOR INPUT AS 1 
140 IF EOF(1) THEN 420 
150 AS=INPUT$(1,1) 
160 IF LPOS(0)=LM AND A$=SP$ THEN 140 
170 IF LPOS(0) < RM-10 THEN 240 
180 IF AS<>SP$ THEN 240 
190 LPRINT A$ 
200 LC=LC+1 
210 GOSUB 450 



u.ting I continued 

220 LPRINTTAB(LM) 
230 IF LC<57 THEN 140 ELSE GOTO 340 
240 LPRINT A$; 
250 IF A$<>CR$ THEN 310 
260 LC=LC+1 
270 A$=INPUT$(1,1) 
280 IFA$=SP$ THEN 270 
290 GOSUB 450 
300 LPRINTTAB(LM); 
310 IF LC<57 THEN GOT0140 
320 CLS:PRINT@50,"PRESS 'N' to print nex 
t page":PRINT@90,"<ENTER> to print anoth 
er fi1e":PRINT@130," ' E' to end printing" 
330 I$=INKEY$:IF I$="N" THEN 340 ELSE IF 

I$=CHR$ (13 ) THEN 430 ELSE IF I$="E" THE 
N 400 ELSE 330 
340 LC=1 
350 FOR I=1 TO 10 
360 LPRINT 
370 NEXT I 
380 LPRINTTAB(LM); 
390 GOTO 140 
400 CLOSE 
410 END 
420 CLOSE: GOTO 320 
430 CLOSE:GOTO 40 
440 PRINT@240,SPACE$(40) ;:RETURN 
450 IF S=1 THEN LC=LC+1 ELSE RETURN 
460 LPRINT:RETURN 

----Consulting the I Ching----

Conversion by Amee Eisenberg 
80 Micro Technical Editor 

People often seek guidance when they're faced with a tough 
decision. Some seek out the peace of a forest, others fmd 
solace in the rhythm of the sea. But some people need more 
than nature's solitude. I wrote a conversion of Anthony 
Scarpelli's I Ching program (80 Micro, April 1980, p. 123) so 
Model 100 owners can fmd spiritual guidance on land or sea. 

The I Ching 
The ancient Chinese consulted the I Ching, or Book of 

Changes, as an oracle whose messages could align the people 
with the cosmic forces governing their lives. They believed 
their fate was the result of a balance between opposing life 
forces-the dark and the light, the negative and the positive, 
the receptive and the active, devolution and evolution-what 
the Chinese generally called yin and yang. The I Ching (pro
nounced Yee Jing) provided guidance in periods of change by 
revealing the relative influences of these opposing forces. 

The Chinese defmed 64 patterns of life change in the I 
Ching. In ancient times, they cast yarrow stalks and, from the 
random pattern the stalks created, developed a hexagram 
identifying one of those life patterns. By throwing the I Ching, 
the Chinese believed they could determine appropriate re
sponses to present circumstances and future events. 

More recently, three coins are used to throw the I Ching. 
The two sides of a coin represent the opposing forces. You 
throw the coins six times to generate a pattern that corre-

C·Notes 

sponds to broken (yin) and solid /(yang) lines called a hex
agram (see Fig. 1). 

Today, Westerners use the ancient book to forecast events 
and make decisions-not according to principles of cause and 
effect, but through the dynamics of chance and coincidence. 

Model 100 I Ching 
The program I converted puts the I Ching at your fmger

tips. Type Program Listing 2 into your Model 100 and save 
it; I use the file name ICHING.BA. Run the program by posi
tioning the cursor over the menu listing and pressing the enter 
key. The program doesn 't accept lowercase input, so press 
your 100's caps lock key or remember to answer in uppercase 
letters. 

The program frrst asks you if you want instructions. If you 
do, the instructions appear and the display automatically con
tinues to the next screen until all the instructions have appeared. 

After the instructions, the computer asks you if you're ready 
to begin. When you press the Y key, the computer prompts, 
"What is your question (enter)?" I fmd it easier to concentrate 
on my question if I've typed it. But if you don't want your ques
tion displayed, press the enter key and the screen goes blank. 

You can throw the I Ching at any point thereafter. Take 
your time, concentrate on your question and, when you feel 
the time is right, press the space bar to simulate the throw of 
the coins. One of the nicest features of this program is that it 
lets you determine the moment of the "coin toss," rather than 
using a random function to throw the -I Ching. Press the space 
bar six times, once for each line of the hexagram. 

The computer highlights the hexagram lines that indicate 
change with an arrow. It posts the changed hexagram next to 
the original. Consult the I Ching to read the interpretations for 
your hexagram, the changing lines and the fmal hexagram. 

Finally, the computer asks you if you wish to cast another I 

-- -- - -- - - - -- --l J 1 

- - - -- - -- -- -- - --. tu II 11 ,, ,. " ,. 

---- - --- -- - - - -- -- --17 ,. ,. 
~· " l1 l \ " --

- - - -- -- -- - -:< 26 11 1• lY \() " I' 

- --- - - - - - - - -- - - --JJ "' .IS "' ] 7 "' w ... , 

- - -- -- -- -- - - -- --
" <l ., .. <I ..., ., •• --- --- -- - - - - - - - - --.. S4J ,, \l B S< ~ S< So 

-- - -- - --- - -- - - - - - --51 "' SY . , o2 o.l .... 

Figure I . The King Wen sequence of hexagrams (devised in 1143 
B.C.). In !his a"angement the even numbered hexagram mi"ors the 
previous odd numbered hexagram, reversing or inverting the pattern 
of broken and unbroken lines. 
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Ching hexagram. If you choose not to continue, press the 
break key to end the program. 

Program Operation 
As you run ICHING.BA, the program repeatedly counts 

from six to nine until you press the space bar. Six is a changing 
yin (broken) line that resolves itself to seven, a yang (solid) 
line. Nine, a changing yang line, resolves itself to eight, a yin 
line. Wherever the computer is in its count when you press the 
space bar determines the line cast. 

The program counts with a nested For ... Next loop in lines 
300-400. Line 300 maintains a count from one to six to keep 
track of which of the six hexagrams it 's casting. Line 310 
generates the repeating count from six to nine. Line 320 checks 
to see if you've pressed the space bar. If you have, the pro
gram reads line 350, which jumps out of the six to nine count
ing loop to record which line it generates. Line 370 prints the 
generated line and line 390 adjusts the video display to accom-

Heugnun Hexagram Hexagram Heugnun 
number llliJDe number name 

I. Creative Power 33. Retreat 
2. Natural Response 34. Great Power 
3. DiffiCUlt Beginnings 35. Progress 

4. Inexperience 36. Censorship 

5. Calculated Waiting 37. Family 

6. Conflict 38. Contradiction 
7. CoUective Force 39. Obstacles 
8. Unity 40. Liberation 
9. Restrained 41. Decline 

10. Conduct 42. Benefit 
I I. Prospering 43. Resolution 

12. Stagnation 44. Temptation 

13. Community 45. Assembling 
14. Sovereignty 46. Advancement 
15. Moderation 47. Adversity 
16. Harmonize 48. The Source 
17. Adapting 49. Changing 
18. Repair 50. Cosmic Order 
19. Promotion 51. Shocking 

20. Contemplating 52. Meditation 

21. Reform 53. Developing 

22. Grace 54. Subordinate 
23. Deterioration 55. Zenith 
24. Returning 56. Traveling 
25. Innocence 57. Penetrating Innuence 
26. Potential Energy 58. Encouraging 
27. Nourishing 59. Reuniting 
28. Critical Mass 60. Limitations 

29. Danger 61. Insight 

30. Synergy 62. Conscientiousness 
31. Attraction 63. After the End 
32. Continuing 64. Before the End 

For further reference: 
I Ching, Richard Wilhelm and Cary F. Baynes, Princeton University 

Press. 
I Ching, Raymond Van Over, Mentor Press. 
Eight Lectures on the I Ching, Hellmut Wilhelm, Princeton University 

Press. 
The I Ching and You, Diana Pfarington Hook, E.P. Duuon Publishers. 
The I Ching Workbook , R.L. Wing, Doubleday and Company Inc. 

Figure 2. HI!Xilgram names. 
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modate the new line. If the hexagram is not complete by line 
400, the program goes back to line 300 to start the process 
again. If you haven't pressed the space bar, lines 330 and 340 
send the computer back to continue counting from six to nine. 

Variable C acts as a flag to mark whether· you've thrown a 
changing line. If C equals I after the program casts the 
original hexagram, the computer continues to the routine in 
lines 41~500. These lines write the changed hexagram. 

By listing the numbers of the 64 hexagrams in the order of 
their progress from all yin to all yang lines, it's possible to have 
the computer calculate which hexagram is cast. After arrang
ing the data, you then use the addressing routine in lines 
520-590 (similarly for the changed hexagram in lines 
71~810). 

Line 520 initializes the variables A and T for the addressing 
routine. Line 530 begins another loop that counts to six. If the 
hexagram line is a broken line (a yin), the program skips to line 
550. For example, if the hexagram comprises all yin lines, you 
count only A *2, or one. Six times through the loop still leaves 
T equal to I. So in line 580, when the program counts from 
zero toT, it takes only one step. 

The computer reads H , the ftrst piece of data, and ends its 
loop. Line 610 prints H under the hexagram displayed on the 
screen . In the example presented here, the Model 100 displays 
a hexagram composed of all broken lines shown with the 
number 2 under it. And in fact, K' un or Natural Response is 
the second hexagram. 

I've included a list of the hexagram names (see Fig. 2). As 
you become familiar with the I Ching and its hexagrams, 
knowing the name of the hexagram reminds you of its mean
ing. A simple program modification displays the hexagram 
name on the screen. Change the data statements in lines 
6~70 to include the hexagram's name following its 
number. For example, DATA 2,Natural Response, .... 

Then, in lines 590 and 780, change READ H to READ 
H,H$. This tells the computer to put the numeric data, 2, in H 
and the string data, Natural Response, in H$. Modify PRINT 
H in lines 610 and 800 to PRINT H, H$. Voila! The computer 
now names the hexagrams. • 

Program Listing 2. JCHING.BA 

19 REM INSTRUCTI ONS AND QUESTION 
29 CLS:INPUT •Do you want instructions 
(Y/N) • ;Y$ 
39 IF Y$=•y•THEN1999ELSEIFY$<>•N•THEN29 
49 CLEAR:CLS:PRINT.What is your 
question(enter)•;:INPUTQ$ 
69 CLS: PRI NTQ$ 
119 CLEAR 69:DEFINT Y, C,D,I, L , J,A , T , H 
129 DIM C(6) :DIMD(6) :DIML$(9) 
1 5 9 A$=CHR$(231) :C$=CHR$(154) :D$=• 

219 L$(6)=A$+A$+A$+D$+A$+A$+A$+D$+C$ 
229 L$(7)=A$+A$+A$+A$+A$+A$+A$ 
239 L$(8)=A$+A$+A$+D$+A$+A$+A$ 
249 L$(9)=A$+A$+A$+A$+A$+A$+A$+D$+C$ 
259 Y=249 
26 9 YC=255 
279 C=9 
39 0 FOR I =1T06 

Listing 2 continued 



MODEL 4 OWNERS 
CONVERT your MODEL 1/111 

PROGRAMS TO RUN ON MODEL 4 

Do you have a lot of time and money invested 
in Model 1/111 software, well now you can 
convert Model 1/ 111 BASIC programs to Model 4 
with CONVERTR. 

CONVERTR will eliminate unnecessary spaces 
and insert all required s!)aces in your BASIC 
programs. CONVERTR will identify lines 
which contain keywords not supported by 
Model 4. CONVERTR will identify lines and 
keywords which the Model4 handles differently. 
CONVERTR is menu driven and includes an 
option to list your program and error table on 
your printer. 

CONVERTR comes on a disk and includes an 
instruction booklet on How to Convert your 
BASIC programs. 

CHECK - MONEY ORDER 

coo-z -· 
CONVERTR 

1 DRIVE SYSTEM - 89.00 
2 DRIVE SYSTEM. 7~.00 

ADEL COMPUTER MART 
DEPT 10 BOX 195 .-356 

HARTLY. DE 19953 

PHONE 5 pm -9 pm M - F 
9-5 Sat (302) 492 -8463 

· rRS-80 IS A TRADEMARK Of RADIO SHACK. 
A DIVISION Of TANDY CORP. 

.-SH L•st ol Advertisers on Pag<t 323 

h's A PLUM 

No more volume juggl ing when you SYSTEM and 
CLOAO. No more plug pulling either ... with bu ilt
in aud io and built- in CTR motor pushbutton you 
can fi nd and position pgms w ith ease. Put silent 
'marker ' gaps at the touch of a button too. Plus 
hear what's happening as you load and save. 
The new PLUM (power-loader-universal-model) 
works w ith most CTRs incl. R/S CTR 80, BOA, 
40,41,CCR81 and others. Install in seconds .. .. 
just plug between Mod 1/ 111 / 4 and CTR . Works 
all bauds including =kwik=. No line cord . Auto 
on-off. .. standard 50~ battery lasts for months. 
Life warranty on loading module. Money back 
guarantee of sa tisfaction. 

Order PLUM by 
name .... $39.00 
Phone or write. 
PostPa •d except 
add $4 overseas 
air . Add $3 cod 

LEMONS 
TECH 
325 N. Hwy 65 
P.O. Orawer 429 
BuNalo. MO 65622 
(417) 345 7643 .- 515 

TURNING THE PAGE TO A 
NEW [Q)O~COVERY 

mERLIN 

m~G-BIZI 
FLOPPY DISK MAGAZINE 

"The Magazine of the 80's" 

A monthly publication to run on 
Your TRS 80* I Ill or IV cavailablesoon 

I tOt 12 and 16) 

• Useful and entertaining programs. 
• Innovative, ready to run Puzzles/ Games. 
• Informative, up to date artldes. 
• RevieVV'S of latest Games, and programs. 

(These items offered at discounted prices). 
• Articles submitted for publication are welcome. 
F1rst month's subscriptoon S 10 
(Includes dlslcette, mailer and retum postage) 
AddltiOOal months only SS each. 
Send check. money Otder Of lrlQUlries to: 

HBH PUBLISHING, INC. 
DEPT. A, P. 0. Box 8470 
BOSSIER CITY, LOUISIANA 71113 
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3llil FOR J=6T09 
320 T$~INKEY$:IFT$•• "THEN350 
330 NEXT J 
340 GOTO 310 
350 L=J 
360 D(I)=L 
370 PRINT@Y,r;• •;L$ (L); 
380 IF L=6 OR L•9 THENC=l 
390 Y=Y-40 
400 NEXT I 
410 IF C=0THEN520 
420 FOR I=lT06 
430 IF D(I)=6THENL•7:GOT0470 
440 IF D(I)=9THENL•8:GOT0470 
450 L=D(I) 
470 C(I)=L 
480 PRINT@YC,L$(L) ;• •; 
490 YC=YC-40 
500 NEXT I 
520 A=l:T=0 
530 FOR I=lT06 
540 IF D(I)=60RD ( I) • 8THEN560 
550 T=T+A 
560 A=A*2 
570 NEXT I 
580 FOR I=0TOT 
590 READ H 
600 NEXT I 
610 PRINT @286,H;:RESTORE:GOT0700 
620 DATA 2,24,7,19 ,15,36 ,46, 11,16,51,40,54 
630 DATA62,55,32,34,8,3,29,60,39,63,48,5 
640 DATA 45,17,47,58,31,49, 28,43 ,23, 27,4 ,41 
650 DATA 52,22 ,1 8 , 26,35, 21,64,38,56,30,50,14 
660 DATA20,42,59,61,53,37,57,9,12,25,6 
670 DATA10,33,13,44,1 
680 PRINT•Press space bar to do 
anot her hexagram"; 
690 T$=INKEY$:I FT $=" "THEN 40 ELSE 
690 
700 IF C=0 THEN 680 
71 0 A=l :T=B 
720 FOR I =l T06 
73 0 IF C(I ) =8 THEN75 0 
740 T=T+A 
750 A=A*2 
760 NEXT I 
77 0 FOR I= 0TOT 

- - - Quick On-Site Job Estimate---

by Beve Woodbury 
80 MICro Technical Editor 

Carry your Model 100 instead of a clipboard for quick on
site job estimates. It's convenient to handle, looks impressive, 
and relieves some of the tedium of calculating job estimates 
based on material and labor costs. 

Setting up the Material<; File 
Program Listing 3 sets up the materials ftle . The record for

mat begins with a part number that Can be any number except 
zero. Next, enter a brief word description of the part and enter 
the cost (do not use commas). 

The program loads the materials file into an array when it 
boots up, thus avoiding rewriting the ftle for each change. You 
add, delete, or change the cost of the materials from the main 
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780 READ H 
790 NEXT I 
800 PRINT@298,H 
810 RESTORE 
820 GOT0680 
1000 CLS:PRINT:PRINT"The orac le 
of the I Ching speaks to you of 
the changing patterns and compelling 
forces in the cosmos.• 
1010 FORX=lT02500: NEXTX:CLS 
1020 PRINT :PRINT•concentrate on 
your question.•:PRINT.The computer 
allows you to write down your 
question, if you choose,• 
1030 FORX=lT02500:NEXTX:PRINT•'Throw' 
your hexagram when the question 
is clear in your mind . • 
1040 FORX=lT02500: NEXTX 
1050 CLS:PRINT:PRINT.When you 
feel it's right, press the space 
bar. This throws three symbolic 
coins; a line appears.• 
1060 FORX=lT02500:NEXTX 
1070 CLS :PRINT:PRINT•Press the 
space bar six times, once for each 
line of the hexagram . There will 
be no prompts, just a blank screen• 
1080 FORX=lT02500:NEXTX 
1090 CLS:PRINT :PRINT.The six lines 
of your hexagram compose the oracle's 
answer. The hexagram's num- ber 
appears underneath it.• 
1100 FORX=lT02500 : NEXTX 
1110 CLS:PRINT:PRINT"Some of the 
lines you t h row will be c hanging. 
These are marked with small arrows.• 
1120 PRINT.The changed hexag ram 
and its number are shown to t he 
right of the first .• 
1130 FORX=lT02500 : NEXTX 
1140 CLS :PRINT:PRINT•consult your 
copy of the I Ching f or insight 
into the meaning of the hexagram ••• 
1150 FORX=lT02500 : NEXTX 
1160 CLS:PRINT:INPUT "Are you ready 
(Y) •1Y$ 
1170 IFY$••y•oRY$••y•THEN40ELSEGOTOll20 

menu. You can also print a listing of all items in the array. 
When you print the array, all additions and changes appear. 
Deletions are indicated by a zero in the part number column. 

You can change the Parts.DO file (the materials listing) in 
the Text mode. Changing the file using this method may seem 
faster, but if you make the slightest error in the format, the 
estimating program won't function properly. 

When the program begins, you're asked how many items 
you want to add. The program sets up an array with sufficient 
rows for the requested additions and fills the row with zeros. 
You can make fewer but no more additions than you re
quested. 

When you add an item, the computer asks for the part 
name, description, and cost. You can assign a labor part 
number and a per-hour cost. 

When you delete or change an item's cost, you can search 
by either part number (U) or by part name (A). If the part is 
not in the array, the program displays Part Not Found and 
returns to the menu. 



HEAR PAC·MAN! 
WRITE MUSIC! ETC. 

$19.95 
FOR YOUR MODEL I, Ill OR 4 

ECONOMICAL! 
Our kit enables the amplif ier and speaker in your 
CTA-41 . CTA-80. or CCR·81 recorder to provide 
sound generated by your TRS-8o· . Noth1ng else 
to buy Does not e liminate any other function 
(Modified CTA·80 will not accept batteries.) 

ANYONE CAN INSTALL IT! 
No trace-cutt ing. Detailed instructions permit 
easy installation within one hour CTR·80 kit re· 
quires only a screwdriver to assemble. CTR-41 
and CCA-81 kits require dnlhng one hole. Some 
CTA-4 1 's may require removal of excess solder at 
one mounting point. 

NO CLUTTER! 
Installed components are enclosed within and are 
integral with the recorder case 

ONLY $19.95 POSTPAID! 
Virgmia residents add 4 % sales tax. Be sure lo 
specify recorder model CTA·41 . CTA·80. or 
CCA·81 and send check or money order to· 

THE LOWERRE COMPANY, INC. 
P 0 Box 2183 

Manassas. Virg1ma 22 11 0 

• T AS· SO lS a trademark of Core 

PRICES 
LNW-80 Model II 

.,... 477 

128K. 5"/8" DISK CONTR. RGB COLOR. H~ 
RES GRAPHICS, RS 232. PAR PRINTER PORT. 
80x24 DISPLAY, I YEAR WARRANTY. PLUS 
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pay .. accts rec., payroll) $l959 

BUY THIS fo"'KTli. GET A TEAC 40 TRK SIS FREE 

COMPUTERS 

PMC 81. 16K $499 32K EXPANDOR $375 
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S269 

$1,799 

TIMEX U6 I 6 MEM 
A PPLE CLONE (5 YSCON 2) 
TR~80 COLOR COMP. 16K 

TR&80MOD. IV, 64K. 2 40 TRKS/S 

CRT MONITORS 
AMOEK 300 GREEN 
AMDEK 300 AMBER 
AMDEK COLOR I 
AMDEK COLOR II 
TAXAN RGB COLOR I 
TAXAN RGB GOLOR Ill 
TAXAN GREEN 
TAXAN AMBER 
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$139 
$159 
US9 
S6l9 
$299 
$535 
$125 
$139 

EPSON 
GRAPHICS 

FROM YOUR 

BASIC • FORTRAN • PL·1 • PASCAL 
PROGRAMS 

Gratpac-80 w ill rud data !rom a d•sk fi le o n your system and conver1 11 to a 1'\Hesolut•on plot o r graph Gratptc-80 plo ts uP to 960 dots 
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M.E.S.C. • Parkhurst Drive • Salisbury, MD 21801 • (301) 742·7333 
The lollo w tng are regts tered trademarks CP/M . Otgil al Research, TAS·DOS. TAS.aO ·Tandy C orp . MX·80 · Eoson Corp 

YOU CAN'T 
TEAC ~ SIZE DRIVES 

FD 55A 40TRK S/ S 
FD 55B 40TRK D/ S 
FD 55F 80TRK D/ S 

Bare 
$209 
$280 
$350 

Com pi 
$245 
$319 
$390 

ALL TEACS HAVE A I Y EAR WARRAN'TY' 

TAN DON DRIVES 

I 00 ·1 40TRK S/ S 
100-2 ~OTRK D/ S 
100·4 80TRK D/ S 

ECONOMY DRIVES 

Bar~ 

$189 
$259 
$340 

Com pi 
$230 
$299 
$385 

COMPLETE W/ CASE/ P'WR SUPL/CABLE 
40TRK StS $195 

APPLE COMPATIBLE DRIVE 
W CONTR CARD. CASE & CABLE $295 

C-ITOH PRINTERS PAR SER 

PROWRITER 85 10 $375 $525 
PROWRITER 1550 8579 $725 
F-10 40CPS $1195 81195 
F- 10 55CPS $1475 $1475 
F· I 0 TRACTOR FEED $195 
QUME SPRINT II 40CPS $1 ,450 

MODEMS 
NOVA liON i ·CA T S13S 
SIGNALMAN sss 

..... 398 

BEAT!. • 
L.l"fW SYSTEM EXPANSION II 

UPGRADE YOUR MOD I OR PMC'-80/ 81 WITH 
DISK CONTROll.ER RS 232 ·PARAll.El 
PRINTER PORT · 32K 200 NS ~ORY · GOLD 
CONNECTORS· TRANSFORM· CASE · CABLE 

SPECIAL lHIS M01'mi $339 

EXPANSION INTERFACES 

MIC RO DESIGN MDX-2 $449 
MICRO DESIGN MDX-3 $289 
LNW DOUBLER w. DOS+ 3.4 8189 
DOUBLE DENSI'TY' MULTIPLIER $95 

SOFTWARE 

LAZY WRITER 
[ L[(TRQNIC W1:8 SHR 
MAXI M ANAG[ R 
POSTMAN 
DOS PLUS 3 4 

ll S9 M ULTIDOS 
ll 19 SUI"[R UTILITY • 
l1l9 MAS 80 
l l 19 N[WSCRIPT 
l19 OMNIHRM 

le9 
t65 

u . l135 
l114 
l71 

24 HOUR TOIL FREE ORDERS 
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(800) 633-2252 EXT 720 
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MICHIGN< RfSIDENT'S AOO 4!11: SAliS TIIX·POSTAG£ 
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C·Notes 

Variable 

A() 
AS() 

AD 
c 

CA 
D 

OS 
DLS 

H 
IS 
K 
L 
N 

NAS 
NU 

p 
R 
s 

ss 
X 
z 

Description 

Numeric array for part number (I) and cost (2) 

String array for part description 
Number of partS to be added 
Cost of part 

Number of new parts input 
Length of arrays 
Description of part 
Decision-delete or not? 
Loop counter 
Pause control 
Loop counter 
Line counter 
Menu choice number 
Name of pan for search 
Number of part for search 
Pan number 
Array row location for new part input 
Array row location for me input 
Decision- search by part or number 
Array row location for me output 
Pan not found flag 

Table 2. Parts set-up variables. 

Program Listing 3. Parts set-up. 

10 MAXFILES=1 
20 F$="111 \ \ 11 . 11 Ill " 
30 OPEN "RAM:PARTS .DO" FOR INPUT AS 1 
40 CLS :PRINT:PRINT" SETTING UP ARRAY" 
50 IF EOF(1) THEN CLOSE :GOT07 0 
60 INPUTI1,P,D$,C:R=R+1:GOT050 
70 PRINT:INPUT" HOW MANY NEW PARTS WILL 
YOU ADD ":AD:D=R+AD 
80 OPEN "RAM:PARTS.DO" FOR INPUT AS 1 
90 DIM A$(D) , A(D ,2) 
100 IF EOF(1) THEN CLOSE:GOT0140 
110 INPUTI 1,P,D$ , C:S=S+1 
120 A$(S)=D$ :A (S ,1 )=P :A (S , 2)=C 
130 GOT0100 
140 NU=0:NA$=" ": Z=0 : CLS:PRINT@1 8,"MENU" 
1 50 PRINT@50,"1. CHANGE PART PRI CE" 
160 PRINT@90,"2. ADD NEW PART" 
170 PRINT@130, "3. DELETE PART" 
180 PRINT@170 ,"4. PRINT ARRAY" 
190 PRI NT@210,"5. QU I T" 
200 PRINT:INPUT"ENTER CHOICE NUMBER:":N 
210 I F N>S THEN140 
220 IF N=S THEN CLOSE : GOT0520 
23 0 CLS:ON N GOTO 240,270,330,380 
2 40 GOSUB4 20 :IF Z=1THEN140 
250 INPUT"NEW COST ": A(K ,2 ) 
26 0 GOT0140 
270 R=R+1 :CA=CA+1 
280 IF CA>AD THEN PRINT@88, "BEYOND ADD 
LIMIT":FOR H=1T0500:NEXT:GOT0140 
29 0 PRINT:INPUT"PART NUMBER: ":A( R, 1 ) 
300 PRINT:INPUT"DESCRIPTION: ":A$(R) 
310 PRINT:INPUT" COST: ":A(R,2) 
320 GOT0140 
330 GOSUB420: IFZ=1THEN140 
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When the program fmds the part, it prints the part number, 
description, and cost. If you choose the Change option, the 
program prompts you for the new cost. If you choose the 
Delete option, the program prompts you for a confirmation or 
cancellation. After each option, the program returns you to 
the menu. 

Option 5, the Quit option, writes the me from the array and 
ends the program. If you don't use option 5, all additions, 
changes, and deletions made are lost. 

Getting Estimates 
Program Listing 4 is the job estimate program. The pro

gram reads the parts ftle into an array. You are asked for a job 
title and a job description. A menu gives you the option of en
tering a part needed, printing an estimate, printing the parts ar
ray, performing a special calculation, or ending the program. 

Call up a part either by the part number or name. If the pro
gram can't fmd the part, you are notified and returned to 
the menu. 

Enter the number of the parts you need, and the computer 
prints the quantity, description, and the calculated cost of 
the part. 

The Print Estimate and Print Parts Array listings pause 
when they fill the screen; press any key to continue. 

The Print Estimate option prints a list of the quantity, 
description, unit cost, and total parts cost of each item you 
need to complete a job. It then prints a parts estimate and a 
fmal estimate. 

The Print Parts Array prints all parts in your inventory. 
The program adds an overhead/ profit markup of 35 per

cent to the parts estimate. Change this margin by changing the 
.35 in line 370. Pressing any key returns you to the main menu. 

340 INPUT"DELETE? 
350 IF DL$= "N"THEN 
360 IF DL$="Y"THEN 
370 GOT03 40 
380 FOR H=1 TOD 

Y/ N ":DL$ 
140 
A(K,1)=0:GOT0140 

390 PRINTUSINGF$;A(H ,1 ) , A$(H) , A(H , 2) 
400 L=L+1:IFL=7THEN L=0:INPUTI$ 
410 NEXT:INPUTI$:GOT0140 
42 0 CLS: I NPUT" SEARCH BY PART NUMBER , OR 
NAME? U/A: ":S$:PRINT 
430 IF S$ =" U" THEN I NPUT" PART NUMBER ":N 
U: GOT0460 
440 IF S$="A" THEN INPUT"PART NAME ": NA$ 
:GOT0460 
450 GOT0420 
460 FOR K=1TOD 
470 IF NU=A(K,1)0R NA$=A$(K)THEN510 
480 NEXT 
490 PRINT@210,"PART NOT FOUND":Z=1 
500 FORH=1T0500: NEXT:RETURN 
510 PRINT :PRINT " "A(K ,1) " "A$(K)" "A( 
K,2) : PRINT:RETURN 
520 OPEN "RAM:PARTS . DO" FOR OUTPUT AS 1 
530 CLS:PRINT" PRINTING NEW PARTS FIL E" 
5 40 FORX=1TOD 
550 IF A(X ,1 )=0 THEN570 
560 PRI NTt l,A (X ,1 ): "," : A$(X):" , " :A (X , 2) 
570 NEXT:CLOSE:END 



YOU'Ve Got 

TOTAL ACCESS~ 
TO YOUR COMPUTER HARDWARE & SOFTWARE 
NEEDS. CALL ROSE TODAY! 

I, IBM PC & Tl 
AEROCOMP DISK DRIVES 
External drives for TRS80 Mod. I or II 
99/4A are complete with power suppl y & enclosure. 

...... $199 

...... 239 
40 Track Single Stde (Tandon) .. 
40 Track SS "Fiippy" (MPI) ..... 
40 Track Dual Head (Tandof\/MPI ) . . ..... 279 
80 Track SS (MPI) ....... . ...... 299 
80 Track SS "Flippy'' ( M PI) .... . ..... . . 329 
80 Track Dual Head (Tandon) .. . ··· ·· . . 379 
Color Computer Add-On 
Drives (2nd & 3rd) ........• . .. .. . . ... 199 

8" EXPANSION BOX 
Complete system with power supply & fan 
(slimline) 
Two 8" Single Side. . . . . . . . . . . . . ... $699 
Two 8" Double Side . . . . . . . . . . 849 

•All New! Half-H igh Drives 
Avai lable Now. Call For Prices. 
BARE DRIVES 
Internal drives for TRS80 Mod. Ill, IBM PC & Tl99/41 
(contro:ler reouired) 

40 Track SS (Tandon) . .. . ..... . ..... $169 
40 Track Dual Head (Tandof\/MPI) ....... 249 
80 Track SS (MPI) ................. 269 
80 Track Dual Head (Tandon) .......... 339 
8 inch Single Side Thin line. . . ..... . 260 
8 inch Dual Head Thinline ..... . ....... 375 

MODEL Ill DRIVES 
Complete tnternal drive kits with 40 track drives, disk 
controller. power supply, all hardware & cables. 

Drive Kit Only (no drives) .. . . $199 
One Drive System Kit. .. _ . ..... .... . .. 369 
Two Drive System Kit .......... 539 

MODEL I DOUBLE DENSITY 
CONTROLLER 

AEROCOMP " DOC" . . .. . ... . -. $99 
AE ROCOMP "DOC" w/LDOS ........... 169 
AEROCOMP "DDS" . . . . . . . . . . . . . . . . . . 49 
(Double dens. data separator for Percom 
Doubler, LN Doubler or Superbrain 
AEROCOMP "SDS" ..... . .. .. ........ _ 29 
(Single dens. data separator) 

MISCELLANEOUS DRIVE STUFF 
TRSDOS 2.3 Disk & Manual ........... $20 
LDOS (Mod. I or Ill) . . . . . . 119 
NEWOOS/80, 2.0 (Mod. I or Ill) ....•.. .. 129 
Diskettes ( 10 in library box) .... ......... 23 
MX80 Ribbons ....................... $9 
Drive Power Supply & Enclosure (5.25") ... 59 
2-Drive cable ........... . ............ 24 
4-Drive cable ......... __ .. ..... .. . . .. 34 
Extender cable ....................... 13 

• Total Access 1983 

.-See List of Advertisers on Page 323 

IVIICRO 
$1 299 

64 K CP/M 2 2. two serial ports 

DECISION 
MBASIC - WordStar - Logtealc 
Balic - Correct-IT 
t 2" Green Video 80 x 25 
Double Denstty (200 K) Drtve 

--ACE'fOOO brother . EPSON FX-80 
Uses APPLE Software EM-I Electronic 
Call, it may be $999 

Typewriter 
Choose 

cheaper by oow Either One 

TR5-80 SPECIAL EQUIPMENT 
80 x 24 Video Board for the Model Ill. .. $199 
112K CP/M 2.2 for the Model Ill ....... $399 
16K Memory, 200nsec, Guar 1 yr ..... 8/$12 
64 K Memory, 200nsec. Guar 1 yr ..... 8/$48 
12" Green Phosphor Monitor .. .. ....... $87 

SOFTWARE 
Super Utility Plus 3.0 by Kim Watt ...... $59 
Alcor PASCAL, Modell or Ill ........... 169 
P&T CP/M for the Mod II .... . .... 159 
P&T CP/M for the Mod 16 . . . .. . ... 189 
P& T CP/M for the Hard Disk .. .. ....... 199 
All SNAPPWARE ............. ··1 0%" 0FF 

I have lots of other software. Call me now for your 
needs. All at discount 

MEDIA & SUPPLIES 
8" disks SS DbiDen. Guar. Forever ...... $29 
8" disks OS Obi Den. Same Guarantee ..... 39 
5" Flipsort, holds 75 disks .... ..... . .... 19 
8" Flipsort, same deal. .... ........ ..... 29 
5" Library boxes ................... $2.50 
8" Library boxes . ..... . ..... .. ..... $3.50 
5" or 8" Head cleaning kit . . . . . . . . . . . . . . 9 
Tractor paper, letter size 2900 sheets ..... 25 

LNW COMPUTERS 
128K LNW-80 Model II, Both NTSC & RGB 
outputs. RS232 and parallel printer port 
Uses both 5" and 8" drives. Works on all 
known TRS-80 DOS's. Comes with 
DOSPLUS. Also works with CP/M 2.2 
which is included at no extra cost Now 
a FREE 12" GREEN PHOSPHOR 
monitor and cable included. All for 
the low price of ............... . .. $1695 

HAl PRINTER 160cps Friction{Tractor ($32 Option) 
10,12.16.5 cpi 

$799 $569 + Ooublewide 
6,8,12 lpt 

PRINTERS & OTHER ACCESSORIES 
ANADEX DP-9500A or 9501 A $1 239 
ANADEX DP-9620A, 200 cps .. .... ... 1399 
ANADEX WP-6000, 284 cps, NLO ..... 2695 
PROWRfTER, 120 cps, 1 0" FrictiorVTractor ... 375 
PROWRITER 2, 120 cps, 15" FricfTrac .. . 669 
STARWRITER F-10, 40 cps Daisy Wheel.1250 
PRINTMASTER F-1 0, 55 cps Daisy .... 1499 
Rutishauser Bidirectional Tractor .... . ... 199 
Rutishauser Sheet Feeder. . . . . . .... 895 

PERIPHERALS-
32K LNW Expansion Interface w/RS232 ... $329 
Mod Ill RS232 complete, ready to install ... 79 
Signalman Mk I Modem 300 baud, 
direct connect. . . . . ... 89 

Please add $5 handling charge to all orders under $24 

ORDER NOW! 
TOLL FREE 
800-527-3582 

Write or call Toll free lines are for orders only. Texas 
residents call 214/458-1966 and deduct $2-00 from 
your order. If you need technical information.or service 
use the Texas number. Prices are subject: tQ..change 
without notice and are mail order only. I accept VISA 
or MASTERCARD, you can send a check oc money 
order (allow a couple of weeks for personal or 
company checks to clear) or order COD (cash, 
cert~ied check or money order only). Shipping is not 
included unless otherwise indicated Please add $5 
handling charge to all orders under $24. Texas orders 
add 5% tax. No tax added on shipments outside 
Texas. Order up - I need the money! 

TOTAL ACCESS TM 

P.O. BOX 790276 
DALLAS, TX 75379 
214-458-1966 .,-81 

NEXT DAY SHIPMENT on all in stock Merchandise. 
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C·Notes 

Description Variable 

A( ) 
A$() 

AD 

Numeric array for part number (I), cost (2), amount (3) 
String array for part description 

c 
CR 
C l 
C2 
C3 
D 

D$ 

E 
F$ 

FF$ 
G$ 
H 
1$ 
J$ 
K 
L 
N 

NA$ 
NU 

p 

Number of pans to be added 
Cost of part 

Calculation result 
Hrst calculation input 
Second calculation input 
Third calculation input 
Length of arrays 
Description of part 

Estimate including markup 
Pans print format 
Job estimate me name 
Estimate print format 
Loop counter 
Pause control 
Job description 
Loop counter 
Line counter 
Menu choice number 
Name of part for search 
Number of part for search 
Part number 
Total parts estimate PE 

pp 

PX 
Cost of total number of specific part wanted 
Calculated cost of specific part wanted 

s 
T$ 

Array row location 
Job title 

WF$ Write me print format 
X Number of parts 
Z Part not found flag 

Table 3. Job estimator variables. 

Program Listing 4. Job estimator. 

10 CLS:MAXFILES=3 
20 F$="#1# \ 
30 GS="iU \ 
40 WF$="1## \ 
#U.U" 

\ 
\ 
\ 

u.u 
u.u 
u.u 

U#" 
#Ui.U" 

U# i 

50 PRINT:INPUT" 
60 PRINT:PRINT" 

ENTER JOB TITLE: ";T$ 
ENTER JOB DESCRIPTION: 

":PRINT:INPUT J$ 
7 0 OPEN"RAM:PARTS.DO"FOR INPUT AS 1 
80 CLS: PRINT "SETTING UP ARRAY" 
90 IF EOF(1) THEN CLOSE:GOT0110 
100 INPUT#1,P,D $ , C:D=D+1:GOT090 
110 OPEN"RAM:PARTS .DO" FOR INPUT AS 1 
120 DIM A$(D) ,A(D,3) 
130 IF EOF(1) THEN CLOSE:GOT0170 
140 INPUT#1, P ,D$, C:S=S+1 
150 A$(S)=D$:A(S,1)=P : A(S,2)=C 
160 GOT0130 
170 CLS:PRINT@18 ,"MENU" 
180 PRINT@50,"1 . ENTER PART" 
190 PRINT@90,"2. PRINT ESTIMATE" 
200 PRINT@1 3 0," 3 . PRINT PARTS ARRAY" 
210 PRINT@170,"4 . DO CALCULATION" 
220 PRINT@210,"5. WRITE JOB FILE/ QUIT" 
230 PRINT:INPUT"ENTER CHOICE NUMBER:";N 
240 CLS :ON N GOTO 250 , 380,500,540,800 
25 0 NU=0:X=0:NA$= " " 
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Do Calculations lets you perform ~P to five calculations 
related to your estimates. I included calculations for square 
footage and cubic footage. Customize this part of the pro
gram area to suit your needs. 

All calculation variables are set to zero (line 550) when the 
program prints the calculation menu in lines 540-{i(X). Place 
your own function names here. Function 1 starts in line 640, 
function 2 in line 680, and so on (see line 630). 

Use the Input command to enter commands to input the 
variables needed for the function in the fir~ line (see lines 650 
and 690). Put any comment that helps you understand the re
quired input inside the quotes. If you use more variables than 
Cl, C2, and C3, be sure to set them to zero in line 550. 

The function formula goes in the next line. Use the variable 
name where you want the variable number put. Set up the for
mula in the format CR = (write in your own formula):GOTO 
790. Line 790 prints the answer, waits for you to enter any key, 
and returns you to the main menu. 

Quit writes the estimate me. H uses the first six letters of the 
job title and adds the .DO extension to the me name. This me 
contains the parts and quantity for a specific job, the parts' es
timate, and the fmal estimate with the markup. Don' t exit the 
program without the Quit option, or you'll lose all your data. 

Read the estimate me by placing the cursor over the me 
name and pressing enter. Print a hard copy by using the Model 
lOO's shift-print key function. • 

260 PRINT:INPUT" PART NUMBER ";NU 
270 IF NU=0 THEN PRINT:INPUT"PART NAME " 
;NA$ 
280 FOR K=1TOD 
290 IF NU=A(K ,1 )0R NA$=A$(K)THEN330 
300 NEXT 
310 PRINT@210,"PART NOT FOUND":Z =1 
320 FORH =1T0500:NEXT:GOT0170 
330 PRINT:INPUT"NUMBER OF PARTS ";X 
340 PX=X*A(K,2) 
350 PRINT:PRINTUS INGF $;X,A$ (K) ,A(K,2) 
360 A(K,3)=A(K,3)+X 
370 FOR H=1 TO 500:NEXT:GOTOi70 
380 PRINT:PRINTTAB ( 10) ;J$:PRINT:L=0:PP=0 
:PE=0 
390 FORK=1TOD 
400 IFA(K,3)=0THEN 450 
410 PP=A(K,2)*A(K,3 ) 
420 L=L+1:IF L=8 THEN INPUTI$:L=0 
430 PRINTUSINGG$;A(K,3) ,A$(K) ,A(K,2) ,PP 
440 PE=PE+PP 
450 NEXT:L=0 
460 E=PE+(PE*.35) :E=(INT( (E+ .00 5)*100)) 
/ 100 
470 PRINT:PRINT" PARTS EST IMATE IS ";PE 
480 PRINT:PRINT" ESTIMATE IS " ;E:I 
NPUTI$ 
490 GOT0170 
500 FOR H=1TOD 
510 L=L+1:IFL=8THEN INPUTI$:L=0 
520 PRINTUSINGF$;A(H,1) ,A$(H) ,A(H,2) ,A(H 
, 3) 

530 NEXT:L=0:INPUTI$:GOT0170 
540 CLS:PRINT@18,"MENU" 
550 C1=0:C2=0:C3=0:CR=0 
560 PRINT@50,"1. SQUARE FEET" 

Listing 4 continued 



IN CHICAGO---

. . YOUVE HEARD ABOUT US ... 

~Emmanuel B. Garcia, Jr. & Associates 
~ 203 North Wabash Ave . • Ch tcago. IL 60601 

3121782-9750 

• serving the TRS-80" community since 1978 

• full Hrvic~ microcompultr store 

• -11-stock~d displ~y room 

• qu~lity producls only 

• persoNiized service 

• gOOd technical support 

• repair l~cilities 

ALL PERIPHERALS 
YOU NEED... AND CAN. 

AFFORD! 
EbG & Associates 

RADIO SHACK" DEALER STORE IIR-619 

414 Uberty Street • Morris, Illinois 60450 
815/942-9521 

your ACCESS TO INFORMATION 
PREPAID ORDERS SHIPPED PROMPTLY. 

AMERICAN EXPRESS I VISA I MASTER CHARGE & C.O.D. 
ACCEPTED. (Add $2 shtppmg . $9 per dnve or pnnter) 
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TRS-80' .. 0WNERS ... t-·/. 
Enter the World of 
=:?0\Vi:=tX>r~ 

Nationally Acclaimed Programs for the 
TRS-80 Computers 

Now from the authors of SUPER UTILITY+ 
a complete line of software to increase the use and 
capabilities of your system. 

Whi le SUPER UTILITY+ won recent honors as 
Utility Program of the year by the 200,000 readers 
of 80 Micro, the quality and consistency carries 
through the complete Powersoft line. 

Professionally written and complete ly docu
mented, Powersoft programs are accepted as 
industry standards among TRS-80 enthusiasts. 

IUI''U IITIUTl PlUS .. . . . . . . . .. . . 74.15 l'lwtrtiAil+ ..... ... . .. . .. . ... 150.11 
SCIIPI.US. . . . . . . .. . . . .. . .. .. . 31.15 l'lwtr111AII . .. .. ... .. .... . . . . .. 31.15 
TOILJDI FDI LJOS . . ... .. .. . . ... 11.15 l'lwtr110T .. ... .. . .. . .. . . . .. . . . 41.15 
IIASTU IIECNAIIC m FOILDOS . . . 31.15 l'lwt11111tU . . . . ... . . . •• . . .. . . . fl.l5 
LUIC/ S CIIII"'LEI nSTIII . . . .. . . 41.15 l'lwtrTUII . . . . . . . . . . . . .. . .. fl.l5 
IIAIE/10 . . . . .. 41.115 lUilE St+ . . . . . . . . .. .. . . . . .. . 11.15 
UI''UIIOYE IFU nrn11 . .. . . . . 700.00 SU+ TICM IIAIUAI. .. . .. .... . . ... 14.15 
DUPI.IS II . .. . .. . . . . . . . ..... . fSG .DO SU+ SPECIAl. EDITIDI . . . . . . .. 501.00 

BOOT UP WITH POWERSOFT. .. 
THE WORLD'S MOST POWERFUL SOFTWARE VENDOR' 

WE SU PPORT LDOSI BUY ANY PRODUCT AND 
GET LDOS FOR $991 

SEND FOR OUR COMPLETE CATALOG TODAY1 

DEALER I NQUIRIES INVITED 
AVAILABLE THROUGH SELECTED DEALERS EVERYWHERE 

~=tX>r 
11500 S1emmons Fwy. 

- ..-- SUIIe 125 ... -== ~306 Dallas. Texas 75229 

PRO DUCTS FROM BREEZE ' OSD INC 

.-5116 List of Advertisers on Page 323 

Into (21 4) 484·29 76 
Orders Only 800·527·74 32 

MIDWEST 
COMPUTER 
WI:IOLESALE 

AS A WHOLESA~ER. "cw · e 8£RV1C£ 18 NOT ~£CO""E~D£D FOR 
EVERYONE. A WHOL£8ALE T~ANSAC~ION 18 BEST SUITED TO 
THE INFOR"EO OR E XPER IENCE D &~OPPER, ONE WHO KNOWS HIS 
NEEDS. IF YOU ARE A BEO INNER WE" ASK THAT YOU · DEAL N 1 TH 
A RETAilER WHO ' S HIOHER P'fARSIN ALL OWS THE •HAND 
HOLOJNO LE VEL OF SUPPORT WHICH W£ CAN'T PROVIDE AT 
THESE PRICES. IF HOWEVER YOU DON ' T NE£0 • HAND HOLDINS• 
WE CAN OFFER YOU TREMENDOUS VALUES AND SAVINGS ON ALL 
VOltA COMPUTER SVS TE"S NEEDS. PLEASE READ ON. 

CHECK THESE SAMPLES OF OUR PRODUCTS 
GIVE US A CALL IF YOU DoN·T FIND 

EXACTLY WHAT YOU ARE LOOKING FOR 

CO"PUTFRS • • • • 
TRS- 80 P'f004 64K <2) DRIVES 4 0TR/88/ DD ••••• • •••• • 1~4'9.00 
TRS- BO P'f002 b4~ Cl) DRIVE 77TR/98/DO ..........• 2~00.00 
V ICTOR 9000 \28K (2 ) DRI VES 80TR/98 / DO .. , ,, ••••• 2·9~.00 
9ANYO MBC - 1 0 00 b 4 K (I) DRIVE 40TRI09 1 0D . ..... .. . 1 6~0.00 

RAW DISK DRI VES • • • tWE STOCK TANOON AND "PI ) 
40 TRACK B INOLE SIDE DRIVES FROM .•••.•. , ........ •147.00 
40 TRACK DOUBLE SIDE DRI VES FRO" · ···· ... ,, ...... t l 84.00 
90 TRACK S INOL E B IDE DRIVES FRO ......... .......... . 202.00 
80 TRACK DOUBL E 8 1 QE DRIVES FRO ......... .. ........ t 272.00 
77 TRAC~ S JNOLE SlOE e · DRIVES FROM., •.... ,. · · ·· ·~~7.00 
11 TRACK DOUBL E S lOE e • DRIVES FRO ..... . ...... .... . 462 .00 
SINGLE CASE AND POWER SUPPLY~ · FRO ........ . . .... ... ~3. 00 
DUAL CASE AND POWER SUPPLY~ · FROM,, .. , •• • ••· . ...• 96.00 
S INGLE AND DUAL a · CASE AND POWER SUPPL Y FRO ....... 200 .00 

WINCHFBTER HARD DRI V£5 • • • 
t :5 ) SIZES COMPLETE, CASE . POiiriiER SUPPLY, DOS. MOD 3 OR 4 
b. 4 MEO . .. . . ......... ... .....•.......... ...... •1 4 Cf'~ . 00 
12.8 MEG ........ - . ... ..... .••..... ... ..... . .. . . tlb49.00 
14 .3 MEB .... . ....... • ,, • .. . ....... ........ , .. ,. tl74q ,o o 
aq, I 1'1EG ... ..... ... .... .. .. • , , ••. . ......••.....• 1844J.OO 
1 1 I""'EG .. .......... •. • . . ..... •• •••.•. , .... . .• . t23llf''J. 00 

PR IN TERS • • • 
F.:PSON F JC - 90 .. , , , , • , . • . ... , ... .. , ...... , ... , .. ... •:5:5'J . 00 
€PB0N MIC - 100 . .• ,., ... . . . . ... ... . ..... , . . , , .. .... t b7:"J.OO 
8P1lTH CORONA TP- 1 . . ..•• • , ........ .•.. ... •. . ..... t4qq ,0 0 

CABLES • • • 
C2) DIS K DRIVES .. , . . . ... . ... . ..• .. .. . .... .......• • 16. 0 0 
c.- I DI Sk DRIVE S •• • • . . ....... .. •. ..••. ...•••. • ..•• • 2 6 . 00 
PR IN TER STD PARALLEL .... . . .• .. , . ..... . .. ,,,, • .... • 18 .00 
RS- 2 32C . ... , ..... , ....... , .. . .. .. ....... . ....•. , . •t ~ - 0 0 
SPE CIAl CABLES MADE TO VOUR SPEC . 9 . . ... .• • . . • .... •CALL 

MI SC£ LL AN£ 0US • • • 
COMPUTER POWERL INE r tLTERS FROH .... . ••..• ... . ....• 2~. 00 
J - CAT MODE" 300 BAUD DI RECT CONNEC T . ............ •1 09 . 00 
SP1ART - CAT 1 2 00 BAUD, AUTO ANS / OlAL DlR /C ONN ..... . 44~ . 00 
SMART - CAT 300 BAUD, AUT O ANSI DIAL , DIR I CONN. , ...• I'JO.OO 
BREEN CRT FILTER .O t 2 ~" THIC~ .... ••.• •. . ..... .•. .• • 'J. :50 
~-I HE () P1003 SPEE D- UP ~IT ...... .................. . 7q ,oo 
tbK HEHORY K IT Ct~ONS PRIME NE C CHIPS , ....•... . •• • 18 .00 
6 4 K HEP10RY k iT ( t ~ONS PRIME OKI CHIP S ) .......... - ·~~.00 
HOD4 1 2 BK MEHORV UP- BRAD£ KIT CO,..PLETE ..•...••..• • B'J.OO 
PR IN TER SWITCH, 2 PRINTERS ON ONE COMPUTER ... , • ••• 68.00 

DIS KETTES • • • f80X OF 10) ...••• • •.•• OPUS ..... V£"8AT IM 
40 TRACK SOL SI DE, DBL DE NSI TY . . . , .•••. • 20 ......• ... • 2~ 
40 TRACK D8L SIDE, DBL DENSI TY . •. ••••• . • 30 . . .• . .•.. . t 3 8 
SO T~AC K 88L SIDE. OBL O~NSITY ••. , ••.• .•. .....•... , . • 3~ 
80 TRACk 08L SIDE, DBL DENSITY ..••. •• • •• • ·• .•.•.... . • 43 
40 TRACK DBL S IDE, DBL DENSITY (FLJPPV ) • 3o • . , ••.• . ... .. 
PRI CES AND SPEC'S ARE SUBJEC T TO CHANSE, WITHOUT NOTICE 

TRS - 9 0 J S A TRADEMARK OF RADIO SHACK- DIV OF TANDY CORP . 
ALL TAS - SO ' S ~ROH HCW A"E CON8T"UCTED TO OUR SPec·s AND 
ARE COVERED BY OUR WARRANTY BEE NOTE BELOW . 

• • • PAYHENTS • • • 
WE ACCEPT V19A, P1 1C, "ONEY 

ORDERS. AND CHE CKS. HOTE1 
NON- CERTIFIED CHECKS 

REQUIRE t2) WEEKS FOR 8ANk 
CL EARANCE. NO SALES TAX ES 

ARE COLLECTED ON S ALE S 
OUTSIDE OF MICHJBAN. 

• • * D~L lVE" Y • • • 
SHIP ,..ENT8 Aft£ MA DE 

PRO,..PTLY F"OH STOCK, V I A 
UPS , C9 1Z £ PE""ITTIHtJ) , 
OTHERS. BEST WA Y, COSTS 

UNLE SS OTHERWISE NOTI FIED 
ARE 2 .~1 OF THE ORDER 

lOTAL BUT NOT L£99 THAN .3 

• • • WARRANTY • • • 
YOUR HARDWARE PUR CHASE 18 COVERED BY AN MCW 90 DAY . 
L IMIT E D , PA~T S AND LABOR WARRANTY 0~ TH~ WARRAN TY OF 
THE ITEM ' S "ANUFAC TURER CONFIRM YOUR COVERAGE WHEN 
PLAC INO AN ORDER. COP IE S OF THE WARRANTY ARE AVAILABLE 
ON REQUEST. 

MIDWEST COMPUTER WHOLESALE 
PO BOX 39878 DETROIT. MI. 48839 
TELEPHONE ORDER UNE C313l sas- 3040 
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C·Notes 

Listin1 4 continued 

570 PRINT@90,"2. CUBIC FEET" 
580 PRINT@l30,"3. FUNCTION 3" 
590 PRINT@l70,"4. FUNCTION 4" 
600 PRINT@210,"5 . RETURN TO MAIN MENU" 
610 PRINT:INPUT"ENTER CHOICE NUMBER:":N 
620 IFN >5THEN540 
630 CLS:ON N GOTO 640,680,720,760,170 
640 CLS:PRINT:PRINTTAB(5)"SQUARE FOOTAGE 

CALCULATION":PRINT 
650 INPUT"LENGTH ";Cl:INPUT"WIDTH ";C2 
660 CR=Cl*C2:PRINT :PRINT"SQUARE FOOTAGE 
IS ": CR 
670 GOT0790 
680 CLS:PRINT : PRI NTTAB(5)"CUBIC FOOTAGE 
CALCULATION":PRINT 
690 INPUT"LENGTH ":Cl:INPUT"WIDTH ";C2: 

INPUT"HEIGHT ";C3 
700 CR=Cl*C2*C3:PRINT:PRINT"CUBIC FOOTAG 
E IS ":CR 
710 GOT0790 
720 ' place TITLE fo r function 3 
730 'place ~NPUT for function 3 
740 ' place FORMULA for function 
750 GOT0790 
760 ' place TITLE fo r function 4 
770 'place INPUT for function 4 
780 'place FORMULA for function 
790 INPUTI$:GOT0170 
800 FF$="RAM: " +LEFT$(T$,6)+". DO" 
810 OPEN FF$ FOR OUTPUT AS2 

here 
here 
3 he r e 

he r e 
he re 
4 here 

820 PRINT" PRINTING JOB ESTIMATE FILE" 
830 PRINTI2,T$ 
840 PRINTI2 ,J$ 
850 FORK=lTOD 
860 IF A(K,3)=0 THEN880 
870 PRINTI2,USINGWF$;A(K ,l ) , A$(K) ,A (K ,2) 
,A (K , 3) , A(K,2) *A(K,3) 
880 NEXT 
890 PRINTI2 ,"PARTS ESTIMATE 
900 PRINTI2 ,"TOTAL ESTIMATE 
910 CLOSE:END 

Line Description 

10 Open me channel 
20 Print fonnat 

40-70 Find array size for dimensioning 
80-130 Dimensio n and set up array 

140-230 Main menu print and choice 
240-260 Change pan price 

230 GOSUB for search 
250-260 Input new cost and return to menu 
270-320 Add a new pan 

";PE 
": E 

2:70 Calculate row location and number of pans added 
280 Check for beyond add limit 

290-320 Input new part infonnation 
330-370 Delete pan 
380-410 Print array 
420-450 Get search name or number 
460-500 Search for pan 

510 Print pan infonnation 
520-570 Write pans file 

Table 4. Pans set-up line descriptions. 
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Une 

10 
20-40 
50-60 

70-100 

110-160 
170-240 
250-370 
250-1:70 
280-320 
330-370 
380-490 

380 
390-450 

460 
470-490 
500-530 
540-790 
54()...{j3Q 

~70 

680-710 
720-750 
760-780 

790 
800-910 

Description 

Open me channels 
Print fonnats 
Title and description inputs 
Fmd array size for dimensioning 
Dimension and set up array 
Main menu print and choice 
Enter pan wanted 
Input pan number or name 

Search for part 
Input number of parts wanted and print cost 

Print estimate 
Print heading 
Print pans wanted and costs 
Calculate f mal estimate 
Print estimate 
Print pans array 

Calculations 
Calculation menu print and choice 
Square footage calculation 
Cubic footage calculation 
Third calculation 
Founh calculation 
Pause and return to main menu 
Print job estimate ftle 

Table 5. Job estimator line descriptions. 

----To Market, To Market----
Conversion by Mare-Anne Jarvela 
80 MICro Technical Editor 

Most people consider food shopping a drudgery. It would 
be less bothersome if you had a master list of all the grocery 
items you usually buy and could quickly get a printout of a 
shopping list before you go to the store. This Model 100 con
version of Hal Smith's program (80 Micro, March 1981, p. 
274) does just that and a little more (see Program Listing 5) . 

You need at least 16K of memory to run this program. The 
listing itself is only 5K but you need space for the data ftle. 

When you run the program for the ftrst time it asks you if 
you have a data ftle. Answer Nand enter your frrst item. The 
program now creates the Shop.DO ftle. Line 20 sets maxftles 

. to two. After this, the program starts and you can add more 
items, delete, change, select items to buy, reset, flip pages, and 
get printouts of your shopping list. 

If you already have a data ftle, answer Y on the ftrst ques
tion or the computer writes over your existing ftle. When you 
ftnish changing, selecting, and so on, enter Q (quit) and your 
data ftle is automatically updated. If you break out of the pro
gram, you lose your changes. 

With the Enter option (line 530) you can enter up to 250 
items on your master list. Start the program, entering the 
grocery items you regularly buy. You don't have to reenter the 
list; pressing Q stores them on the data ftle. If there's not 
enough memory, change lines 50 and 60 to fit your computer. 

The program stores all items alphabetically with code 
numbers. When you refer to an item on the list, use the code 
number assigned. The numbers change as you enter or delete 
items. 



tfll"l//111.1111 
l Q 

....... . ' 
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C·Notes 

Program Listing 5. Shoplist. 

10 REM SHOPLI ST 
20 ft! AX FILES=2 
3 0 CLS: PRI NT@53 ," S H 0 P L I S T" 
40 FORX=1T01 00 0:NEXT 
50 CLEAR50 0 0 :DEFI NTA-Z 
60 DIM ML$(250 ) , ML ( 25 0) , TL$( 50 ) , TL( 50 ) 
70 R$ =STRI NG$ ( 26 ," " ) 
80 F1 $= "( ## #) ## " 
90 FB$=" ## " 
1 00 F 2$=" ( # ## ) " 
1 10 F3 $=" ## " 
1 20 F4 $=" # # " 
1 3 0 CLS : GOSUB20 40 
1 40 CLS:PRI NT@1 5 ," SHOP LIST" 
1 50 RE11 READ LIST FROM DISK 
1 6 0 DATAC ,D, E,L,P, S , Q,R 
1 7 0 OPEN " RAM: SHOP .DO"FORI NPUTAS1 
180 N=1 
190 J=1 
2 00 I NPUT U, !1L $(N) ,HL(N) 
210 N=N+1 
22 0 IF NOT EOF (1 ) TH EN 200 
230 I =N 
24 0 CLOSE 1 
25 0 START=1: REH ASS I GN 1 AS PAGE TO BE 
PRI NTED 
260 COUNT=14: REM NUMBER OF LI NES OF 
ITEMS PRI NTED (14 HERE) 
27 0 REM MENU PRINT 
28 0 V= 0 
29 0 CLS 
3 00 G= I NT ((I-1 )/1 4) 
310 I FG<>((I -1 )/1 4)THENG=I NT(( I-1 )/14) + 
1ELSEG=INT ((I-1) / 14 ) 
32 0 J =J : IFJ <1THENJ=1 
33 0 IFJ>GTHENJ=G 
3 40 PRINT "MASTER LI ST :";I-1;"ITEMS 
FOR" ; G; " PAG ES ,PAGE " ; J 
350 PRINT "FORHAT : (CODE # ) ( QTY NEEDED) 
I TEM NAME) " 
3 6 0 PRINT " PRESS ANY KEY TO CONT INUE " 
370 IF I NK EY $="" THEN370 
3 80 GOSUB1780 
3 90 PRI NT: PRINT "PRESS ANY KEY TO 
CONTINUE" 
400 IFI NKEY$= ""THEN 400 
410 CLS: PRINT@2 0 0 ," <C>HANGE "," <D> 
ELETE "," <E>NTE R "·," <L> I ST ": PRI NT" <P 
>AGE ", 
4 2 0 PRINT " <R>ESET "," <S>E LECT "," <Q> 
UIT " 
430 FORY=1T08:READB$(Y ) : NEXT 
44 0 ONE RRORGOT0460 
450 GOT0480 
46 0 RESUME 470 
470 FORT=1T020: NEXTT 
480 PRI NT "YOUR CHOI CE: " 
4 90 GOSU B 2020: D=1 
50 0 I FB$( D)=A$THEN510:ELSED=D+1:IFD< 
10THEN500 ELSE 490 
51 0 ONDGOSUB 1 06 0 ,1 360, 53 0, 860 , 
7 20, 65 0 , 1 980 ,117 0 
5 20 GOT027 0 
53 0 REM ENTER 
5 40 INPUT "NAME OF I TEM TO ADD TO LI ST (0 
TO ABORT) "; N$ 
550 IFN$= " 0"THEN270 
560 FOR N=1 TO I-1 
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Listing j continued 

Use the Change option (line 1060) if you make a mistake 
entering an item. You provide the code number and enter the 
new name for that item. You also provide the code number of 
the item you want to delete (line 1360). 

The Page command (line 72{)) lets you look at different 
pages (one page is equivalent to 14 items). At the top of the 
screen you'll see how many items your ftle contains and the 
number of the page displayed. To display a different page, hit 
P and then the page number, or N for next page, P for 
previous page. This lets you look at your entire ftle . Since the 
program stores items in alphabetical order, you'll have a 
general idea which page to look for. 

To start your list for the grocery store, use the Select option 
(line 650). This Jets you enter the quantity you need to buy. Hit 
S, enter the code number of the item, and then the quantity 
needed. When you print the list, the amount appears to the left 
of the item. 

When it's time to go to the store, use the List (line 860) com
mand. You have the option to print a full list or a short list. If 
you answer Y to the question "Is the printer ready? " you' ll get 
a printout. Answer Nand your list appears only on the screen . 

The short list (line 1490) prompts you to enter the item and 
amount. It is only a temporary list-the program doesn't save 
it to the data ftle. This is a good option when you're in a hurry 
and want a quick list. 

The Reset option (line 1170) lets you change the values to 
zero after you ftnish your shopping (answer Y on the ftrst 
question), or reset the quantity needed for each item. Answer 
Nand you' ll see the ftrst item on your shopping list. When all 
the items on your list are reset, the program returns to the 
main menu. Remember to hit Q so that all your changes ap
pear on the data file . 

If for any reason you want a listing of all the items in your 
data ftle, load Shop.DO from the Model 100's menu . It will 
appear on the screen, and you can print it as a text file. 

This is a handy program to use if you have a Jot of grocery 
shopping to do. If you're single, you'll probably be better off 
with a piece of paper and a pencil. 

You can also use this program for other types of inventory 
control. Use your imagination, and good luck. • 

Variable Description Variable 

X 
ML$ 

ML 
TL$ 
TL 
R$ 

Fl$ 
FB$ 
F2$ 
F3$ 
F4$ 

N 
1 
v 
G 

Time delay. 
Item (full list). 
Code number (full list). 
Item (short list). 
Code number (short list). 
String variable. 
Print fo rmat. 
Print format. 
Print format. 
Print fo rmat. 
Print format. 
Counter . 
Counter. 
Counter. 
Counter. 

I 
1 
y 

T 
D 

A $ 
N$ 
c 

PA$ 
K 
p 

Q 
H 
E 

C•Notts text continued on p. 283 

Description 

Counter . 
Counter. 
Menu choice. 
Time delay. 
Menu choice. 
INKEY. 
Item to add. 
Code number of item. 
What page? 
Counter. 
Print ? 
Change. 
Page Counter. 
Counter. 

Table 6. Shopping list variables. 



INTRODUCING!!! '-' 
a FAST, tf()l)flkSnCA1ID j 
and USER FRIENDLY .-1s ' 
graphics and text program 

KWIKDRAW~E 
Sottwcue 

WITH KWIKDRAW YOU CAN QUICKLY AND EAS
ILY CREATE/ EDIT DISPLAYS COMBINING 
GRAPHICS, TEXT, AND SPECIAL CHARACTERS 
YOU CAN • Save/Load displays to/from disk In 3 
fo rmats: BASIC/ ASCII /object • Save/Load/ 
Overlay displays to/ from 10 RAM buffers • Print In 
a variety of formats , with multiple copy and 
BACKGROUND printing • 2 cursor sizes, each can 
move at one of 255 speeds from slow to VERY FASTI 
• Set delay before keys repeat • Have cursors stop at 
screen edge or wraparound to opposite edge • Fast 
line & circle • Move/ Duplicate/Erase individual 
ligures and/or text • Fill ligures • Reverse black/ 
white • Scroll entire screen with/ withou t 
wraparound· 2 mirror Image routines • View direc
tories • 8 menu/help screens • AND MUCH MORE!! 
Logical key assignments are easy to learn 50+ 
page manual with instructions for using displays 
in your programs What makes it KWIK? Written In 
100% machine code - no SLOW BASIC or com
piled BASIC' Backups allowed REQUIRES 48K 
Model Ill' & I disk drive Printing routines require 
an Epson MX' ' series printer TERMS: S74.95 -
cash. certified check, money order, or personal 
check Allow 2-3 weeks for personal checks to 
clear, all other orders will be shipped within 48 
hours. LICHEN SOITWARE, 6603 N. LEE ST. 
~POKANE, WA 99207. (509) 448-4026 'Trademark 
~I Tandy Corp . .. Trademark of Epson America, Inc. 

.-SH List of Atlwrtlaera on Page 323 

Don't wait till ifs too late 
to insure your computer 
~ow you can msure your computer against 
theft. fire. accidental damage, earth
quake, even damage from power surges. 

For as little as $35/yr. 
SAFEWARE'~ covers all hardware, 
media and purchased software for 
full replacement after a low $50 
deductible. 

Th obtain immediate coverage 
or more information, call 
toll-free today. 
(In Ohio call 1-800-848-2112) 

OOU \IBIA :-.ATlO'W. Gt:.\EIW AGF.'K.'Y 
.,... 368 88 E Broad Sl • Colunfu! OH till I 
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C·Notes 

Listing J continutd 

570 IF N$ >ML$(N)THEN NEXT N 
580 FOR N1=I TO N+1 STEP -1 
590 ML$(N1)=ML$(N1-1 ) 
600 ML (N1)=ML(N1-1) 
6Hl NEXT N1 
620 ML$(N)=N$: ML(N)=0 
630 I=I+1 
640 RETURN 
650 REM SELECT 

830 IF START <1 THEN START=1 
840 IF START >I-COUNT THEN START=START 
850 RETURN 
860 REM PRINT LIST TO PRINTER 
870 A$=" ": CLS:PRINT"DO YOU WANT THE FULL 
LIST OR A SHORT ONE (F OR S) ? "; 
880 A$=INKEY$:IF A$="" THEN880 
890 IF A$= "S" THENPRINTA$: FORZ=1T0250: 
NEXT:GOT014 90 

660 I NPUT "CODE NUMBER OF ITEM TO BE 
BOUGHT (0 TO ABORT)";C 

900 IF A$="F " THENPRINTA$:FORZ =1T0250: 
NEXT:GOT0920 
910 GOT0880 67 0 IF C>=I OR C<0 THEN PRINT:GOT0660 

680 I FC=0THEN270 920 PRINT: INPUT"IS THE PRINTER READY (Y/ 
N) "; A$ 690 PRINT:PRINT "WHAT QUANT ITY OF ";ML$( C 

) ; 950 CLS :PRINTTAB(1 5);"SHOPPING LI ST" 
960 IF A$ ="Y"THEN LPRI NT TAB(32) 
;"SHOPPING LIST" 

700 I NPUT l1L(C) 
710 RETURN 
720 REM PAGE Cm!MAND 
730 INPUT"WHAT PAGE I (ENTER N FOR NEXT , 
P FOR PREVI OUS, OR PG I) ";PA$ 

970 PRINT:IF A$=" Y"THENFORK=1T03 :LPRI NT" 
" :NEXTK 
980 FOR N=1 TO I-1 

740 IFPA$="P"THENV=1:J=J-1:GOT0760 
750 IFPA$="N" THENJ=J+1:GOT0790 
760 IFV=1THEN START=START-1* 
COUNT:GOT0810 

990 IF ML(N)=0 THEN 10 20 
1000 PRINT: PRINTUSING F1$ ; N,ML(N) 
; :PRINTLEFT$(ML$(N) +R$,1 5); 
100 5 IF AS="N"THEN1020 

77 0 J=VAL(PA$) 
780 START=(VAL(PA$ ) -1 )*COUNT+1: GOT0810 
790 IF(START+1)+COUNT>I THEN RETURN 
800 START=START+COUNT 

101 0 LPRI NT:LPRI NTUSING FB$;ML(N) 
; : LPRINTLEFT$(ML$(N) +R$ ,15); 
1929 NEXT N 
1939 IF A$=•Y•TBENLPRINTLEFT$(ML$(I-1)) 
1040 IFA$=•N•TBENPRINT:PRINT:INPUT•BIT < 
ENTER> TO CONTINUE •;AN$ 

810 IF VAL(PA$) >GTHENPRINT:GOT0730 
820 IF I-COUNT <1 THEN RETURN 

the GOlLD kit 
New Life for your TRS 80 Model I 

• Memory Faults? 
• Programs Freezing Up? 
• Worn Contacts? 

The Model I is a good computer, but 
it is getting old. Your expensive gold 
connectors have to transmit data 
through the Mod I's worn and oxidized 
PC board contacts. With the GOLD 
KIT and fifteen minutes you can up
grade these o ld tin contacts to gold. 

These new connectors are soldered 
onto the tin plated edge co ntacts of 
your computer and expansion inte r
face. You need just a screwdriver 
and soldering iron. 

The kit includes all six connectors 
and detailed instructions. 
Send $29.50 Check or Money Order to: 

+ ·ADO $1 .50 for Shipping 

l~ lech .-198 

/ P.O. Box 2167 
2445 N. 50th Street 

Milwaukee, WI 53201 -2167 

Wisconsin Residents add 5% sales tax. 
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Listint 5 continutd 

~TBS-80 MODEL 100~ 
T"KS80 ,.,,~oiltwT.,o,.~.-0"1 

MMIW¥ fMS~riM IM4N 11ri111 Stftwtre ellli He!Mre Rwiews, Uwl Hew-tt f!pt, Pft!te• 

l.ittill!•. 1111i Aecemry lm.mo. ~ Itt tills ·~·· 11tw ct~~p~ttt. Wllrt- ftlt 
illttmt ill tills fltttMtit •• ,.new.. tills .... ,.lllioetitl will help ytl •• its ..... 

ptttfltlli wYt 11¥11! yt1 •W¥· R~!~ilt •Hcriptietl rete il '24/yt~r (12 •••~ lltwtwer 
chtrtar •Hcriptitftl ere mltW. Itt 1 U.lt141 ti•• It '9.00 Itt 6 •llltht er 116.00 Itt 12 

•llltht. =-= ffi CIHMitl cell 800-227-1617 at 42S 
In C.ilftnlit 800-m -3S4S at 42S er llllli chtclr er MWf ON.r tt: 

llri.e.fc .. • l'•rt•"'• 
S60 Sllfll Hertz ,_., S.itt 447 • DttWillt, CA 94S26 ., 1ss 

SOMETHING NEW YO U' VB WAITED POR "ntiS BIITTBR "n!AN A PORM LETTER 
I T DOSS WHAT "niB OTRBRS DO AND MUCH MDRB 
T HERE IS TIME TO DO IT BBPORB CHRI STMAS 1 

Type i n a ll t he na.raea, ad.dreaaes , and perso na l i ntor-t ion. Then you wi l l tell 
your . neva to each f r iend, but no t in a fo r a l etter I Ente r your cotuaOn 
i nte rest code a to sort out which t opic a <JO to which fr ienda . Then write o n 
each t opic t o correspond wi th the codes. tt• a easy if you have 

LET ' R'WRYT 

Our pr oqra a leta you individualize your l etters by printi ng o n each letter 
o nly the presorted pa r a g raphs corres pondi ng t o your precode d COIIIIIIOn i nte rests . 
T his wa y a unique l ett e r ca n be ta i l o r e d f or eac h o f yo ur f riends . 

• menu dr i ven-no s t udy s inc e you are t rai ned by prompts on screen * 
• live ke yboard • 
• addreae fi le with upda te/ r epl a ce fea t ures • 
• t opic fi le ( pa r a graph s) with upda te features • 
• doze ns o f free options with prompt ing inatructions : 

f or.at, qre et in9 , clo aing, nickname, s earch , aort, e t c . * 
• no dead e nds - e rro rs l ead to user friendly menu, no t ter•inatio n 
• cont inuous flle update - al180at i •poaa i b l e to loae a file * 

600 na••• per d i •! o n .odela 1, 3 , 4 

PRICE $3S . 99 t i ll NOV 1 t hen $41.99 t o u r breakth rough pr i ce i s o n the r i se l ) 
To o rde r ca ll 313 -68 3-S094 (MC, VISA.) o r send your che c k or M. O. t o: 

Meyer ' s Pl a ce, Sl32 Kitson Ln, Meat Bloomfield MI, 4803 3 



Listing 5 continued 

10 5 0 RETURN 
1060 REM CHANGE COMMAND 
1070 I NPUT" CODE NUMBER OF ITEM TO CHANGE 
(0 TO ABORT)"; C 
1080 IF C>=I OR C<0 THEN PRINT : GOT01070 
1090 IFC=0THEN270 
1100 PRINT:PRINT"CHANGE ";ML$(C) ;" TO 
\vHAT "; 
1110 INPUT N$ 
11 20 Q=ML(C) 
1130 GOSUB 1400: REM DELETE PREVIOUS 
ENTRY 
1140 GOSUB 56 0: REM ENTER NEW ENTRY 
1150 ML(N)=Q 
1160 RETURN 
1170 REM RESET COMMAND 
1180 INPUT "ARE ALL ITEMS T6 BE RESET";A$ 
1190 IF A$= "N" GOT012 40 
119 5 IF A$<>"Y"THEN1180 
1 200 FOR N=1 TO I-1 
1210 ML(N)=0 
1220 NEXT N 
1230 RETURN 
1240 PRINT 
1250 CLS :PRI NT "HERE I S A LIST OF THE 
ITEMS YOU WERE TO BUY ." 
1260 PRINT"FOR EACH ITEM, HIT ENTER I F 
IT WAS PURCHASED," 
1270 PRINT"OR ENTER THE QUANTITY 

G••~rel\1!k'!'O~r ch~cks end oc· 
ore s-ant«d to piUse 
""'"'ntud compobbl<t 

with )'OUf In fact of you order o 
specktl pact* end aren t sotl\l>ed for 
any reaoon Simply r<Mn ~ lor a tun refund 
Onclud"'! ~J and vou can lcftp 1M 
~<h«kwnkr N Pf09fOm. 

Now CHECK WITH US . Order o special 
pockage wotll mon~ybock suorontce 
todoYl Just cndolc o voided clleck lor 
~odltiS lnlormotiOI'I With your Ofder Or 
Mnd today for our frc.e lnformttion 
~ We 9\IMI<ItCC )'OUll be pleMCd. 
Y!Sa M C.. IWEX OfdCI) welcome. 
Shlpplns 52 00 1M, S5 00 Outslck USA 

REMAINING TO BUY." 
1280 FOR N=1 TO I-1 

C·Notes 

1290 IF ML(N) =0 THEN 1340 
1300 PRINT:PRINT@200, ML(N);" ";ML$(N); 
1310 t1L(N)=0 
1320 INPUT ML(N) 
1330 PRINT CHR$(13) 
1340 NEXT N 
13 50 CLS: PRINT"TH ERE ARE NO 110RE ITEMS 
TO BE RESET": FORX=1T01 5 00:NEXT:RETURN 
1360 REM DELETE 
1370 INPUT"CODE NUMBER OF ITEM TO DELETE 
( 0 TO ABORT) "; C 
1380 IF C>= I OR C< 0 THEN PRI NT:GOT01370 
1390 IFC=0TH ENGOT0270 
1400 FOR N=C+1 TO I-1 
1410 ML$(N-1) =ML$(N) 
1420 ML(N-1)=ML(N) 
1430 NEXT N 
1440 I=I-1 
14 5 0 H=INT((I-1) / 14) 
1460 IFH <>(( I-1) / 14 ) THEN RETURN 
1470 START=START-14 
1480 RETURN 
1490 REM TEMPORARY LIST 
1 5 00 TI=1 
1 510 COUNT=14:REM NUMBER OF ITEMS T~ 
PRI NT 
1520 CLS 

Listing 5 continued 

We' re ALPHAWARE, and we t hink computers shou ld be 
user- f riendly. always. That's why, no matter where you 
a re in MicroEditor II or Mail Master·, you have imme
d iate access to GUARDIAN'", a full - func tion hel p feature 
ready to assist at any ti me. Fina l ly, programm ing that 
puts you in control : MicroEditor II and Mail Master 
by ALPHAWARE. Dealer In quiries In vited 

MicroEditor II $49.95 

• Pag ination 
• Right, left, alternate mar gins 

• Center. JUStify 
• Headings 

• Control of page w idth & length • Fi le handl ing 
• L ine and page num bering • Form letters 
• Clear memory • Tabs 

Mail Master $34.95 
• Cross r eference • Co ntrol sorting 
• Alphabetize • Mail ing labe ls 

• MicroEd itor II compatible 

N C 0 R P 0 R A T E D 

2100 South Bou levard • Edmond, OK 73034 
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C·Notes 

LIStint 5 conunu«l 

1530 PRINT " TYPE IN ANY SPECIAL ITEMS 
THAT YOU WI SH TO BUY ." 
1540 GOSUB1700 
1550 PRINT:PRINT"IS THE PRINTER READY?"7 
1560 GOSUB1920 
1570 P•ANSWER 
1580 CLS:PRINTTAB(l5) 7"QUICK LIST" 
1590 LPRINTTAB (3 2) 7"QUICK LIST" 
1600 PRINT:FORE•1T03:LPRINT" ":NEXTE 
1610 FOR N•1 TO TI-l 
16 20 PRINT: PRINTUSING F3$;TL(N) 
;:PRINTLEFT$(TL$(N)+R$,15) 1 
16 3 0 IF P THEN LPRI NT: LPRINTUS I NG F4$;TL 
(N ) 1 :LPRINTLEFT$(TL$(N) +R$,15 ) ; 
1640 NEXT N 
1650 LPRINTLEFT$(TL(N)+R$,15) 
1660 COUNT=l4 
1670 PA$="1" 
1680 GOSUB 750 
1690 RETURN 
1700 PRINT:PRINT"HIT <ENTER> TO STOP" 
1710 PRINTUSING"NAME OF ITEM #I";TI; 
1720 INPUT TL$(TI) 
1730 IF LEN(TL$(TI))=0 THEN RETURN 
1740 PRINT"WHAT QUANTITY OF "; TL$(T I ); 
17 50 INPUT TL(TI) 
1 760 TI=TI+1 
1770 PRINT:GOT01710 
1780 REM PRINT LIST 
1790 FOR N= START TO START+COUNT-1 
1800 IF ML( N)=0 THEN 182 0 
1 810 PRINT:PR INTUSING F1 $;N , ML(N) 
;: PRINTLEFT$ (ML$(N)+R$ ,1 5) ;:GOT01 830 
1820 PRINT :PRI NTUSING F 2$; N; : PRINTLEFT $ ( 
MLS(N)+R$ , 15) ; 
1830 IF N<I - 1 THEN NEXT N 
1 840 RETURN 
1 850 REM UPDATE DA~A FILE 
1860 OPEN " RAM : SHOP .DO"FOROUTPUTAS1 
1870 FOR N=1 TO I-1 
1880 PRINTil, CHR$(3 4 );ML$(N);CHR$(3 4 ) 

; " , ";ML(N) 
1890 NEXT N 
1900 CLOSE 1 
1910 RETURN 
1920 REM YES/ NO ANSWER 
1930 ANSWER•l 
1940 AN$•INKEY$:IFAN$•""THEN1940 
1950 IF AN$="Y" THEN ANSWER•
l:PRINTAN$:FORZ=lT0250:NEXT:RETURN 
1960 IF AN$•" N" THEN 
ANSWER•0:PRINTAN$:FORZ•1T0250 
NEXT:RETURN 
1970 GOT01940 
1980 REM QU IT 
1990 GOSUB 1850 
2000 END 
2010 REM DATA FIL E CREATION 
2020 A$•INKEY$ : IFA$="" THEN2020:RETURN 
2030 RETURN 
2040 A$= "":PRINT"DO YOU ALREADY HAVE A 
DATA FI LE CREATED ?"; 
2050 A$=INKEY$:IFA$•""THEN2050 ELSE 
PRINTA$:FOR Z=1 TO 250:NEXT 
2060 IF A$ =" Y" THEN RETURN 
2070 IF A$="N" THEN 2090 
2080 GOTO 2050 
2090 CLS:PRINT"NOTE: THIS SECTION WILL 
CREATE YOUR SHOP LIST DATA FOR ONE 
ITEM." 
2100 PRINT"AFTER YOU PLACE IN THE FIRST 
ITEM, THE PROGRAM WILL THEN START 
RUNNING" 
2110 PRINT 
2120 INPUT "NAME OF AN ITEM TO PLACE ON 
YOUR SHOPPING LIST ";N$ 
2130 ML$(N)=N$:ML(N)=0 
2140 I =I 
21 50 OPEN "RAM :SHOP.DO"FOROUTPUTAS1 
2160 N=0 
2170 PRINTI1,CHR$ (34);ML $ (N);CHR$ (34) 
;" ," ;ML(N) 

Listing j rontinuttJ 

TRS·80 MODEL 16 ~ CHURCH DONATIONS 
SCRIBE 

REAL 
WORD PROCESSING 

CAPABILITY 
tor t he 

Ha d lo S h a c k T HS 80 

MODEL 100 
Portable Co mpute r 

USES ONLY 2K RAM STOR AGE 

$24.95 
P LUS S 2 00 HANOLING 

C hatt anoogn Sys te m s Associates 
P.O. Box 22261 

C: ha ttnn ooga, T;-.; ~7422 

DEALERS INQUIRE , 225 
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XENIX 
• CONSULTING 
• SYSTEM CONFIGURATION 
•INSTRUCTION 

INTERACTIVE 
SYSTEMS DESIGN 

SUITE 201, 170 BROADWAY 
NEW YORK, N.Y. 10038 

(212~233-6923 .-1 4 7 

Com pul~r Procnm rnr TRS 80 
Modolo I. II. Ill . IV. 12 6 16 

IBM fPC 

.-307 

RECORDS. STORE S A. REP ORTS 
G•ves p11n1out ol cOIIectiOIIs. totals to date as well as 
IOdiVICiual quarterly repons to cono<eoatiOII members 

•NOW AVAILABLE• 
Additional modultl ID prcMcll 

Church D•ectOtY 
WOtd ProcessrnQ 

Attendance RecOtd 
lilemberslltp Prollie 
~nerat ledge< 

Radio Shack * * * * * 
Five-Star Rating 

0eSIQned tO lultlll aciiT'OOIStratiVO & INntlil reporting 
and record keeprnQ needs ol churches 

CUSTOM DATA 
Dept. AC 
505-434· t096 

301 Eleventh Street 
PO Box 1869 

Alamooordo. N M 8831 0 



Listing·5 cominued 

2180 CLOSE 
2190 RETURN 

C• Notes text continued from p , 278 

------Cram 100'------

Conversion by Bradford N. Dixon 
80 M~ero Technical Editor 

Since Cram first appeared in 80 Micro (August 1982, p . 234) 
it has been the object of much gaming interest and at least one 
conversion (Take II, 80 Micro, August 1983, p. 320). This 
Model 100 version of Cram uses the portable's graphics and 
sound capabilities to make for an exciting game that you take 
wherever you go. 

Cram is easy to learn and addictive. The object of this ver
sion is to draw a line around the display without running into 
the screen edge or a previously drawn line. 

The line starts in the upper left comer of the screen and runs 
to the right. Press any key and the line turns down. Press a key 
again and the line turns left, press a key again to go up, and so on. 

The 100 emits a tone whenever you press a key and again 
when the game ends. During play, the program displays the 
previous high store and the last score at the top of the screen. 

Program housekeeping takes place in lines 30 and 40 of 
Program Listing 6. The code that moves the line across the 
screen follows. 

A counter keeps track of the line position and acts as a 
check for collisions with the sides or another part of the line. 
To get the most out of the program, I used PSET to light the 
pixels in the line. I could have used characters as in other ver
sions of the game, but I was limited by the lOO's screen size. 

The Model 100, like the Model II , doesn't have a POINT 
(X, Y) function to check for lit pixels, so the counters keep 
track of the line while allowing full use of the 240- by 64-pixel 
matrix available on the lOO's LCD screen. An INKEY$ rou
tine uiitiates the line turns and facilitates the game's fast pace. 

Program instructions are located in a subroutine at the end 
of Listing 6. You can bypass the directions after you know 
how to play.• 

Program Listing 6. Cram 100. 

10 ' CRAM, A game by Hardin Brothers 
20 ' ** Conve r s ion by Brad Dixon ** 
25 ' ** 80 Mi c ro Technical Staff ** 
30 DEFINTA- Z: GOS UB 270 
35 CLS : PRINT @l 4,"*** CRAM ***" 
40 L=0 : R=23 9: T=7 :B=6 4: N=0 : GOSUB25 0 
5 0 I MOVE RIGHT 
60 J=J+l:IF J= R THEN 200 ELSE PSET (J ,I ) 
7 0 IF INKEY$="" THEN60 ELSE 
N=N+l:R=J : SOUND 221 6 , 2 
80 ' MOVE DO\vN 
90 I=I+l : I F I=B TH EN 200 ELSE PSET (J,I) 
100 I F INKEY$= "" THEN90 ELSE 
N=N+l:B=I:SOUND 2216, 2 
110 I MOVE LEFT 
120 J=J-l:IFJ=LTHEN 200 ELSE PSET(J ,I ) 

C·Notes 

130 IFINKtY $=""THEN120 ELSE 
N=N+l:L=J:SOUND 2216,2 
140 I MOVE UP 
150 I= I-l:IFI=TTHEN 200 ELSE PSET (J , I ) 
16 0 IF INK EY$=""THEN 1 5 0ELSE 
N=N+l:T=I: SOUND 221 6 , 2:GOT060 
190 I GAHE OVER 
200 FORX =lT05:BEEP: NEXTX:CLS: 
PRINT @5 ,"TURNS=";N;" PREVIOUS 
HIGH= ";M :IF N>MTHENM=N 
210 FOR I=lT02 000: NEXTI:GOT0 40 
25 0 I=7:J=0:A$=I NKEY$ :RETURN 
260 I DIRECTIONS 
270 CLS :PRINT@l 34,"*** CRAH 
***":PRINT: PRINT:I NPU T"DO YOU WANT 
INSTRUCTiONS ( Y/N) " ;Y$ 
280 IF Y$= "Y "ORY$="y "THEN290 ELSE35 
290 CLS :PRI NT :PRINTTAB( 5 )"THE OBJECT OF 
THE GAME IS TO SPIRALTHE LINE AROUND 
THE SCREEN WITHOUT IT RUNNING I NTO 
THE EDGES OR ITSELF. ":PRI NT " PRESS 
ENTER TO CONT INUE .":GOSUB320 
300 CLS :PRINT:PRINTTAB( 5 )"PRESS ANY KEY 
TO CHANGE THE DIRECTION OF THE 
LINE. THE GAME IS OVER WHEN YOU HIT THE 
SI DES OR THE LIN E." 
310 PRI NTTAB(5)"TO GET OUT OF THE GAME, 
PRESS THE 'BREAK' KEY , WHEN YOU'RE 
READY TO PLAY , PRESS ' ENTER '." 
320 A$=INKEY$:IF A$= "" THEN320ELSERETURN 

.................. 
OOlWEKI~ MOD m 
BASIC TO MOD 4 
Good News! 

Bad News! 

Best News! 

The Model 4 is twice as fast as the Model Ill. 

Model Ill disk BASIC programs only run at 
ha~ speed on the Model 4. 

"CONV3T04" will automate many of the 
changes required to convert Model Ill BASIC 
programs to Model 4 BASIC. Your Model Ill 
BASIC programs will run twice as fast as they 
do now, and your manual conversion efforts 
will be vastly reduced. 

In minutes this powerful utility can insert all required spaces, recalculate 
PRINT@ addresses, adjust TAB I) addresses, insert correc t exponentiation 
symbols, and flag and list unresolved line n umbers. 

Other options enable your programs to run even faster · remove REM's, 
comments, down arrows, and unnecessary spaces. 

Or. format your programs and make them easoe r to read and debug · insert 
down arrows and indent between multiple instructions, IF, TH EN, and ELSE 
statements. 

1 agree 11 s loolrsh to run m y Model Ill d rsk BASIC p1ograms at hall ~peqd on The Model 4 Send me 
''CONV3T04'' today' f nclosed •S rnycheck/money orde• tor $4995 plus $2 OO !o, sh•pp.ng/handhng 

!NJ 1es add 6~ sates ra'"- 1 

NAME: _ _______________ _ _ 

- ---------------

STREET: --------- - --

CITY: __ STATE._ 71P __ _ 

EDUCATIONAL MICRO SYSTEMS, INC. 
P.O. Box 47t , Chester. New Jersey 07930 ..- 85 

201 -879-~982 
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Aerocomp•s 
Proven 
Best-By Test! 
The 

"DDC JJ 

Double Density controller 
* Technical superiority 

At last! A double density controller for Modell With HIGHER PROBABILITY OF DATA RECOVERY THAN WITH ANY OTHER 
DOUBLE DENSITY CONTROLLER ON THE MARKET TODAY! The "DOC" from Aerocomp. No need to worry about the pro
blems that keep cropping up on existing products. AEROCOMP'S new analog design phase lock loop data separator 
has a wider capture window than the digital types currently on the market. This allows high resolution data center
ing. The finest resolution available with digital circuitry Is 125 ns cnano seconds>. The " DOC" analog circuit allows in
finately variable tuning. Attack and settling t imes are optimum for 5-1 / 4 inch diskettes. 
The units presently on the market use a w rite precompensatlon circuit that is very "sloppy". Board to board 
tolerance is extremely wide- in the order of + 100 ns. The "DOC" is accurate to with in + 20 ns. 
The bottom line is state of the art reliability! - -

* Test Proven 
Tests were conducted on AEROCOMP'S "DOC", Percom·s "Doubler A" * and "Doubler II" " and LNW's "LNDoubler" • • using 
a Radio Shack TRsao· • • Model l, Level 2, 48 K with TR580 Expansion Interface and a Percom TFD100 • disk drive 
!Siemens Model 82). Diskette was Memorex 3401. The test diskette chosen was a well used piece of media to deter
mine performance under adverse conditions. The various double density adapters were Installed sequentially in the 
expansion Interface. 
The test consisted of formatting 40 tracks on the diskette and writing a 6DB6 data pattern on all tracks. The 6DB6 
pattern was chosen because It Is recommended as a "worst case" test by manufacturers of drives and diskettes. An 
attempt was then made to read each sector on the disk once- no retrys. Operating system was Newdos/80, version 
1.0. with Double Zap, version 2.0. unreadable sectors were totalled and recorded. The test was run ten t imes with 
each double density controller and the data averaged. Test results are shown In the table. 

* featureS * TEST RESULTS* 
TR580 Model 1 owners who are ready for reliable double 
density operation will get C1l 80% more storage per 
diskette, C2l single and double density data separation 
with far fewer disk 1/ 0 errors, C3l single density com
pat ibility and C4l simple plug-In Installation. Compatible 
with all existing double density software. 

SUMMER SPECIAL $99.00 
for the Best DO Controller on the market. 

" DOC" and LDOS $169.95 
$149.95 for " DOC" with DOSPLUS 3.30 (l imited quantity) 

MFR & PRODUCT SECTORS LOCKED OUTIAVGl 
AEROCOMP "DOC" 0 
PERCOM "DOUBLER II" 18 
PERCOM "DOUBLER A" 250 
LNW "LNDOUBLER" 202 

Note: test results available upon written request. All tests conducted pr1or to 8-25-81 

Aerocomp·s 14 Clay money baCk guarantee applies to hardware only. 
Specials will be prorated. Shipping 52.00 In cont. us. See opposite page for detailS. 

Data separators 
The advances that make the " DOC" great are Incorporated in the new AEROCOMP Single Density Data Separator C"SDS"l 
and Double Density Data separator C"DDS"l. 

* Has your original manufac
turer left you holding the bag? 

If you already own a Percom uDoubler A", " Doubler II" or LNW 
" LNDoubler' ' or Superbraln, the AEROCOMP " DDS" will make it right. 
Look at the test results: 

SECTORS LOCKED OUT 

MFR. & PRODUCT WITHOUT "DDS" WITH "DDS" 

PERCOM "DOUBLER II" 18 1 
PERCOM "DOUBLER A" 250 0 
LNW "LNDOUBLER" 202 0 

* "DDS" ..... $49.95 
!Use 1791 ChiP from your 00 con
troller! 

* "DDS" with disk controller 

ChiP Included ....... $79.95 * Disk controller 
chip ..... $34.95 

!Shipping 52.00 cont. us -see opposite 
page fOr CletaiiSI 

NOte: same test procedures liS "ODC"'. 
• Trademark of Pen:om Data CO. 
• • Traclemark of lNW 
• • • Trademark of Tandy COrporation 

Plugs directly Into your existing 
Double Density Controller. 
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Do you need a 
Single Density Data 
Separator? 
The Internal data separator In the 
WD1771 ChiP IRI S Expansion Int erface! 
Is NOT recommended by wo for 
reliable data transfer. Do you have any 
of these problems: Lost data, tracks 
locked out. CRC errors, d iSk retry? YOU 
NEED ONEI 

* "SDS" ...... $29.95 
IFor Mod. I; Shipping $2.001 

see opposite 
page•••••• 



DISK DRIVES 
40&80TRACK 

PACESETTERS 

Aerocomp leads the way to the BEST value in 

disk drives on the market Quality, pertonnance, 
reliability, warranty, service pk.Js free trial -

thars what you get from the leader. 

AEROCOMP! 

BEST FEATURES * Fast 5 ms. track-track access 

* Single or double density 

* Easy entry door * "Flippy'' feature allows read-write to the 
back of the diskette to cut media cost in 
haln (MPI) 

* Disk ejector (MPI) * External drive cable connection 
(no need to remove the cover to hook up 

the cable) 

NEW! 

HALF-HIGH DRIVES 
Two complete drives in the space of one. 
Complete with power supply & enclosure. 
(Tandon). 
* Two 40 track SS ....... . .. $389 
* Two 40 track Dual Head .... $539 
* Two 80 track Dual Head .... $579 

.-SH Uri of AMrtlsers on Page 323 

SINGLE & DOUBLE SIDED 

lowas$169 
COMPLETE DRIVES 

TRS80 Mod. I & Ill, IBM PC & Tl 99/4A. Power 
supply & enclosure. Specify silver 01' almond 
5.25 inch. * 40 track single side (Tandon) ......... $199 * 40 track SS "Fiippy" (MPI) .......... $239 * 40 track Dual Head (either) .......... $279 * 80 track SS (MPt) ........ . ........ $299 * 80 track SS "Fiippy" (MPI) . . ........ S329 * 80 track Dual Head (Tandon) ......... $379 

Shop!q & HMdonQ SS 00 per diM. 

BARE DRIVES 
Internal drives for TRS80 Mod. Ill, IBM PC, TI 
99/4A. 5.25 in. (controller required) 

* 40 track Single Side (Tandon) ........ $169 * 40 track Dual Head (either) .......... $249 * 80 track SS (MPI) ................. $269 * 80 track Dual Head (Tandon) ......... $339 * 8 inch Single Side Thinline .. . .. . ..... $260 * 8 inch Dual Head Thinline .. . ........ $375 
Slloppong & Handlong $4 00 Per Drow. 

MODEL Ill DRIVES 
Convert your cassette Mod. Ill to disk. Complete 
internal drive kits with 40 track SS drives. disk 
controller, power supply, mounting towers, hard
ware & cables (Tandon). 

* Drive Kit Only (no drives) ............ $199 * One Drive System Kit .............. $369 * Two Drive System Kit .............. $539 
Shrppong & Handling $800 "" System 

MODEL I STARTER PACKAGE 

One 40 track SS drive, 2-drive cable, 
TRSDOS 2.3 disk & manua~ freight & 
insurance (Tand<>n). 

$249 

MISCELLANEOUS GOODIES 
* TRSOOS 2.3 disk & manual .... .. .... $20 * LDOS (Mod. I or IIQ . .• •••.•••• • •••. $119 * NEWDOS/80, 2.0 (Mod. I 01' IIQ ..•.••. $129 * Diskettes (10 in library boX) .......... $23 * MXSO ribbonS ... .... ....... ..... .. .. $9 * 5.25" Drive Power Supply & case ... ... $59 * 2-0rive Cable .... .................. $24 * 4-Drive Cable . .. . .. . ........ . ...... $34 * Extender Cable ..................... $13 

Shrpping & Handling $2.00 

8" EXPANSION BOX 
Complete with power supply & 

fan (Tandon slimline) 
Two 8" Single Side ................. $699 
Two 8" Double Side . ........ . ........ 849 

FREE TRIAL OFFER 
Use your AEROCOMPdrivefOI'upto 14 days. If you 
are not satisfied 101' ANY REASON (except misuse 
01' improper handling), return in the original shipping 
container for a full purchase price refund. Applies to 
hardware only. Sorry, we cannot refund on software. 
We have confidence in our products and we know 
you will be satisfied. 

WARRANTY 
We offer a six months warranty on parts and labor 
against defects in materials and wor1<manship. In 
the event service becomes necessary 101' any 
reason, our service department is las~ friendly and 
cooperative. Our goal Is 48 hour turnaround on all 
warranty or repair drives! 

100% TESTED 
AEROCOMP disk drives are 100% subjected to 
bum-in and bench test We even enclose a copy of 
the test check lis~ signed by the test technician, 
with each drive. AEROCOMP means reliability! 

ORDER NOW! 
Order by mail 01' call TOLL FREE TO THE 
NUMBERS BELOW. Please oote toll free tines wilt 
accept Ol'ders only. We accept VISA 01' MASTER
CARD. Be S~Xe to inckJde card runber and expiration 
date. We will not charge your card until the day we 
ship. Order by mail with credit card 01' send check or 
rroney Ol'der. Ptease allow 2 weeks fOI' personal 
checks to clear our bank. Order COD. No deposit 
required but all COD's will arrive cash. certified 
check or money order only. We'll send a card 
showing the exact COD amount before your 
shipment arrives. Shipping is not Included in the 
prices shown. Texas residents add 5% sales tax. 
NEXT DAY SHIPMENT on all In stock items. 

CALL TOU FREE FOR FAST SERVICE 
(100) 124-7-. OPERATOR 24 
FOit VISA / MASTlltCHAIIGI/C.O.D. OIIOlltS 
California d ial (800) 852·7777. Operator 24. Alaska 
and Hawaii dial (800) 824·7919. Operator 24. 
TOU , ... LINIS WILL ACCIP'T OIIOIItS ONLYI 
For AppliGotions and Technical information. coli 
(214) 337·4346 or drop us o cord. 

O.aler Inquiries Invited 

Ae=t\A:Oiilil 
Redbird Airport, Bldg . 8 
P.O. Box 24829 
Dallas, TX 75224 ..... 82 

80 Micro, October 1983 • 285 



NEWS 

NEW 
THI 

MONTH 

edited by Eric Grevstad 

Monday the 13th 
The TI plunge and micro industry implications. 

In February of 1983, Texas Instruments 
discovered a transformer defect in the 

popular 99/ 4A home computer that 
could cause electric shock under certain 
conditions. Tl halted shipments for four 
weeks while curing the problem, and 
subsequently declared a $30 million re
duction in projected first-quarter profits. 

By May, while announcing that net in
come fell 74 percent on first-quarter 
earnings to $7.1 million (compared to 
$27.7 million in 1982), a Tl represen
tative told ISO World that the sales 
slump caused by the transformer fix and 
stiff competition was over. The company 
shipped its millionth 99/ 4A in April, the 
spokesperson said, and the number of 
stores selling the machine had doubled 
from IO,<XX> to 20,<XX>. 

At the company's annual meeting on 
April 21 , President J. Fred Bucy gave 
shareholders a mixed fmancial forecast. 
" Price movements in the home comput
er market continue to be aggressive and 
will impact our second quarter/' Bucy 
said, but nevertheless, "1983 holds the 

promise of being a significantly better 
year for TI than 1982." 

Late on Friday, June 10, after the 
New York markets closed, Texas In
struments announced a loss of $100 
million in the second quarter. When 
trading opened the following Monday, 
even a 2 \12-hour delay wasn't time 
enough to fmd a price low enough to re
open bidding on TI stock. "A huge stack 
of sell orders," as Business Week put it, 
drove TI stock down 39 points, with 
another 11 points lost on Tuesday. The 
downturn had a contagious effect on 
other micro makers. The same two days 
saw Tandy lose four points and Com
modore and Coleco five each. 

By the end of the week, TI shares 
struggled up to $116.25 from their Tues
day low of $107. But the Monday 
plunge-which cost stockholders over $1 
billion-started a debate that's still going 
on, about nothing less than the future of 
the home computer industry. Atari's 
multimillion-dollar losses of late 1982 
had led onlookers to pronounce the 

video game industry dead; now an 
analyst interviewed on CBS predicted 
that computers would be going the way 
of CB radio. 

Industry experts were less apocalyp
tic, but by late June some were telling 
ISO World's Susan Carlson that "the 
current turmoil in the low end of the 
home market will look pale in compari
son to a more serious crisis that will hit 
the upper reaches of that market by 
fall.'' People were careful to say 
"shakeup" rather than "shakeout," 
but it seemed that the obvious-that the 
micro industry cannot support 200 
companies selling products at cost
had reared its ugly head. 

What happened? Specifically, TI had 
put itself in an appalling position: it was 
selling a machine introduced in 1979 for 
$1,150 for $99. As Everett Purdy of the 
Service Merchandise showroom chain 
summarized the low-end market for the 
New York Times, "I've been in retail
ing 30 years and I have never seen any 
category of goods get on a self-destruct 

.; .. •.!.,,!,!;.!, ... ·.: ........ ·-- - -· ... ·· ... ~-- . . - - . .. 
~- ... - ... -- ....... ''- --- . .. ' ' . ,._ ._ ........ ..... -·. , __ .. ... 

Tl's 99/4A: The machine that toppled Austin, TX. 
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PUT PRICES IN CHECK 

INNOVATIVE 
CONCEPTS 

FLIP'N'FILE 
DISC STORAGE BOX 

HOLDS UP TO 60 DISKETTES 

51f4" 8" 

EPSON 
X-80 MX-100 
$6. 99EA. 

$75. 49DOZ. 

S11.95EA. 

$129. O&DOZ. 

NEW ITEM 
CARTRIDGE RIBBONS FOR 

RADIO SHACK®* 

INE PRINTER 
VI & VIII 

sa6.29
ooz 

MEMOREX 
DISKETTES 

51A SINGLE-SIDE DUAL DENSITY 
U481 

$24. ~!CK 

PROTECT ALL 
LINE VOLTAGE 

SURGE 
SUPPRESSOR 

(SIX OUTLEn 

LABEL 
SPECIAL 

$2. 99,. 
(SK MIN) 

1 ACROSS 3', 1 15/ 16 CONTINUOUS LABELS 

MOST RIBBONS AVAILABLE IN COLORS TOOl 
CALL OR WRITE FOR OUR SUPPLIES CATALOGUE 

ON ORDERS UNDER '14.00 PLEASE ADD '3.00 FOR SHIPPING 
MINIMUM RIBBON ORDER '30.00 OR 1 DOZEN ..... 

---Check-Mate·- -- 466 

___ _ 

TOLL FREE 800-343-7706 ~. MASS RESIDENTS 
IN MASS 617 -963-7694 51 DIAUTO DR ~"W P 0 BOX 103 ADD 5% SALES TAX 

PHONES OPEN 9AM -6PM EASTERN TIME RANDOLPH. MA 02368 
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pattern like this." More generally, TI's nosedive was in- priced, hlgh-performance systems." 
The 99/ 4A, with a better keyboard terpreted as a symptom of overexuber- TI's Professional Computer, an IBM 

and much lower price than the original ance in the industry as a whole. Talmis, PC competitor made by the Data Sys
model, sold well last year, as did the less the Oak Park, IL, market research terns Group rather than the Consumer 
powerful (and less expensive to manu- fum, reports that U.S. manufacturers Group, has received favorable reviews. 
facture) Commodore VIC-20 and the make nearly half a million computers The high-end 99/ 8, on the other hand, 
$99.95 Timex-Sinclair I<XX>. per month, but sell only 275,<XX> was reportedly withdrawn from the 

The march of the low-end lemmings (though the figure rises during the Chlcago Consumer Electronics Show in 
began in August 1982, when TI offered Christmas rush) . June and has not yet been unveiled. 
a $100 rebate, bringing its micro to Talmis predicts sales of 3.6 million The machine that allegedly upstaged 
$149. Commodore cut VIC prices to home computers in 1983. Future Com- the 99/ 8 may be partially responsible 
match, then went still lower as puting Inc. of Richardson, TX, is more for the even greater shakeup that ISO 
Christmas approached. Atari started optimistic with a sales figure of 5 mil- World anticipates this fall: Caleca's 
giving away software with its 400 and lion units, compared to 2.2 million in Adam, an 80K, CP 1M-compatible mi
Timex stuck a rebate on the TS I <XX>, cro designed to sell for $600 with word 
but by early 1983 the slugfest came ~=============~ processing fumware, bulk storage de-
down to Tl and Commodore. vice, and daisy-wheel printer, is prob-

In January, the Commodore 64 left ably the first computer to occupy the 
computer stores for mass merchandise " middle end, " blurring the distinction 
outlets at under $400, and the VIC between low- and high-end micros as we 
reached the $130 range. By April , the know it. 
VIC broke the $100 barrier; T I an- uThe home market is " If we were just talking about price 
nounced it would follow with a 99/ 4A being devastated and the cutting, it wouldn' t be so bad," the 
rebate and price-cutting program in Yankee Group's Smith said in Carl-
June, but its refusal to match Commo- impact is being felt son's June 27 /SO World article. " But 
dare's move immediately hurt sales. at the higher end of the what we' re seeing is an improving price-

By May, the Timex listed at $49 and a performance ratio. Sooner or later, that 
rebate brought the Atari 800 under market a/ready. ' ' kind of performance will start imping-
$400. TI shelved the 9912, intended as a ing on what is currently regarded as the 
Timex competitor and already out of personal, as opposed to home, com-
contention, and started giving away a puter. The line between high-end home 
$300 expansion box for the 99/ 4A. On and business computers, in function-
the fateful June 13, Commodore cut the ai terms at least, will be completely 
64's dealer cost to $200; retail prices f------------------1 blurred." 
quickly followed. Atari, which has never made a profit 

Besides suicidal pricing, the 99/ 4A 1982. Texas Instruments, however, an- in the computer business, has already 
was plagued by a lack of software. In ticipated sales of 6. 7 million micros this moved to join Coleco, bundling its 16K 
March, ISO World's Stewart Alsop II year-and hoped to account for half of 600XL micro with word processing 
reports, a TI senior executive affumed that number single-handedly. software and a printer for $600. And an 
Austin's go-it-alone stance and dismissed "TI went on a binge and created an entry expected in October- IBM's Pea
microcomputer software fums: " Those oversupply of computers," Future nut, rumored to cost between $600 and 
companies don't know anything about Computing chairman Egil Juliussen $800 with 64K or more memory and a 
consumer electronics marketing.'' told Business Week. Agreed the Yankee built-in disk drive-should establish the 

Rather than promote independent Group's Clive Smith, "TI was counting middle ground once and for all. 
programmers, Alsop wrote, TI "actual- on extraordinary growth instead of "The home market is being devastat-
ly discouraged third-party software and merely exceptional growth." ed and the impact is being felt at the 
put hundreds of its own programs- TI now, needless to say, is in some hlgher end of the market already, " Sey
largely undifferentiated and of margin- disorder. The fum faces two lawsuits mour Merrin, president of Computer-
a! utility- on the market." 99/ 4A claiming it misled stockholders with op- works in Westport, CT, told Carlson. 
owners could choose from a fair amount timistic forecasts such as Bucy's at the " Customers at the Tiffany end of the 
of educational software and very little April 21 meeting, and the Consumer home market are still buying the Apple 
else, while VIC-20 buffs had a dozen Group plans drastic cost-cutting mea- and IBM computers, but their psychol
companies' lineups to choose from. sures such as a two-week involuntary ogy is being changed by manufacturers 

" As TI discovered, it couldn't make vacation for employees and fire sale and dealers who keep trying to drive 
its money on software if no one buys prices on existing inventory. Onlookers prices down. 
it," Alsop wrote, adding a sarcastic expected the company to survive "In effect, consumers are being told 
comment: "Given the company's per- overall, helped by TI's role as an elec- that computers are going to go the same 
formance in three markets-calcula- tronics and military supplier and per- way as calculators. They believe that if 
tors, watches, and now home com- haps by some upscale computers. they wait long enough, they'll be able to 
puters-it's easy to wonder who it is Said TI spokesman Norman Neu- buy a 256K system with two disk drives 
that really understands consumer elec- riter, "We are not exiting this business. for under $50.'' • 
tronics marketing." We will be in the market with higher -E.G. 
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Radio Shack TRS-80™ 
computers 

At Guaranteed savings 

Full une 
computers. 
Printers & 

Peripherals 

1117 Conway Ave. 
Dept. EM 

Mission, Texas 78572 
Ph. 512/581 ·2766 

Telex 767339 

TO ORDER 
CALL TOLL FREE 

800·531 ·7466 

Lazy W riter has long bttn highly 
regarded , and it started wlth mo re 
featur~ than any other TRS-80 word 
processing program. Its author con
tinues to add features, printer drivers, 
data sheets , and newsletters that make it 
the best supponed word processing pro
granl available for the TRS-80. " 

• BO M,cro. Augus/1983 

The BEST SUPPORTED word p r ocessor n ow has 
an 80 x 24 charac t er <Josl)l ay ! 

Extras onc lude MAILMERGE for f orm letters 
LAZFO NT for custom fonts for Epson f. • 
Prowr.t er pron t er s, L AZYDOC document maker 
f or lawye r s L an~one wo rk ong woth s tandard f orms 
PRO PORTIONAL SPAC ING for man y p r.n t er s ' 

for Tf{S- 110 1/ 111/I V 
-;t oll only " 7S . OO 6 . A.. 

ALPHABIT COMMUNICATIONS . INC -· 
13349 MICHIGAN AVE 
DEARBORN. Ml 41126 

(3131 581 ~2196 

Vefuxe & dcriplr 

• 
Lazy 

Writer 

Crayon 'DeluH• 1 a complete Bit- Image word / graphics processor which creates stun ning visual effects using custom text and 
graphics. Use it wit h the 7 onlmaher to create you r own SI'ECIALITY fONT , Logos. Mail Labels, C harts , Graphs, Letters. 
Cartoons & Baste Screen . It features underlinin . w ide printi ng. overlays, reverses. justification, centering, custom graphics, 
fore ign languages. logic seeking. line drawi ng and fancy borders with over I 00 commands all m Z-80 Machine Language for 
speed a nd ease o f use. The C ddor tS the most sophtsttca ted f LL C REEN EDITOR ever wrttten fo r the T RS-80. 

AVAI LAB LE :'IIOW for the following printers: 
All MX + fX prin ters wi th Graphlrtn - All PROWRITER and 8SIOA and All GEM INI 10 + IS 

COMPLETE 70 page manual, 2 disks - samples · fONTMAKER · - with over 600 characters. 

300 character fonts are SIS.OO · Fonts avat lab le are DIGITAL - F. LITE - H ER IT AGE - Comes with Outline and Italics. 

:JJrush I Ou!/ine :JJorders 

c5crrplr - Turns c5crrpl.rl mto a full word processing system by provid ing complete printer support fo r the following printers 

MX 80 + FX 80- LP-4 +8- DMP 200 + 400 - DW2 - PROWRITER - ClOTH 8SIOA - GEMINI - MIC ROLI NE 
-FEATURES on most versions include Emphasized, Do uble Strike. access a ll available typestyles, change character widths, 

sub and super script. pausmg. dot linespacing changes, Edi ting, Macro 's, DOS Reentry, Send any Code to printer, Supports 

(ALL Graphtrax Functions . - most Mid-Line) , DIAL-A-PRINT, Form Letters, Print to video only for trial pagination and much 
much more. A"ailable v.i th ver.;ions for with teaching programs and a 66 page manual. Models 1,3,4 on DISK/CASSETTE for $40.00 
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SOFTWARE 

Up from Basic 
Will Microsoft's MSX spell world domination? 

Not long ago, Microsoft Corp. of 
Bellevue, W A, was primarily a lan

guage software publisher, competing 
with frrrns like Ryan-McFarland in 
marketing Cobol and other compilers 
and interpreters, offering symbolic 
mathematicians the esoteric muMath/ 
muSimp, and virtually dominant in 
Basic-Microsoft Basic has been the 
most popular computer language since 
its introduction on the 1975 Altair, and 
was "far and away the most obvious 
choice" for 80 Micro's first Hall of 
Fame in 1982. 

Today, Microsoft is doing its best to 
become the General Motors of soft
ware, if not the ROM of the whole com
puter industry. At May's National 
Computer Conference in Anaheim, 
CA, Altos President Dave Jackson, 
fueled by " too many meetings selling to 
OEM customers" and "five Mexican 
beers," complained about Microsoft to 
a MicroScope reporter. "According to 
Jackson," the British magazine said, 
" [Microsoft Chairman] Bill Gates is not 
'humane' enough, and should stop rid
ing roughshod over nice people with his 
MS-DOS." 

Meanwhile, Microsoft seems less and 
less likely to soft-shoe. Besides being the 
OEM force behind the two hottest ma
chines in computing, the IBM PC and 
Tandy's Model 100, Gates' team-di
rected by new President Jon Shirley, 
formerly Radio Shack's vice-pr~sident 
of computer merchandising-is aiming 
at success i8 the software retail market, 
taking on bestsellers VisiCalc and 
WordStar. 

And if that's not enough, a new 
agreement among Japanese manufac
turers could establish the longtime 
dream of standardized micros with in
terchangeable software-and 32K of 
Microsoft ROM in every household. 

Microsoft's ticket to stardom was 
MS-DOS, and " riding roughshod" 
may be an accurate phrase for the suc
cess of the IBM Personal Computer op
erating system. The MS-DOS story 
started in 1980, when IBM approached 
Gates about languages and a DOS for 
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the forthcoming PC. Gates, Fortune 
magazine says, referred Big Blue to 
the CP 1M leaders, Digital Research 
Inc.; unfortunately for DRI, however, 
founder Gary Kildall was out of town 
and IBM was in a hurry. 

The PC team went back to Micro
soft, where Gates acquired an infant 
system-originally called QDOS, for 
Quick and Dirty Operating System
from Seattle Computer Products and 
set about making it the 8086 standard . 

Today, MS-DOS rules the single
user, 16-bit world, perhaps more com
pletely than CP/ M does the 8-bit arena. 
Digital's CP/M-86 trailed the PC to 
market by more than six months; when 
it fmally appeared, IBM priced it at 
four times MS-DOS' retail. As a result, 
95 percent of IBM micros shipped to 
date use Microsoft's DOS, as do most 
of the dozen-plus PC clones. Fortune 
quotes a DRI director as admitting, 
"We suffered a terrible injury." 

So may a lot of applications software 
companies. Microsoft's Multiplan has 
been acclaimed as a superior successor 
to VisiCalc; Microsoft Word, a new 
word processor, links with Multiplan 
to begin a series of Lisa- or VisiOn-

style integrated software packages, con
trolled by the Microsoft Mouse. 

Responsible for selling these products 
is Jon Shirley, who left Tandy after 25 
years with the words, " I believe Micro
soft will lead an industry, on the edge of 
explosive growth." Shirley told 80 
Micro, " I'll be essentially in charge of 
managing the operations side of the 
business, so Bill Gates can concentrate 
on research and development on the 
software side." 

Besides selling to individuals, Micro
soft plans to compete with such firms as 
MicroPro (makers of WordStar) and 
Lotus Development Corp. (1-2-3 mar
keters) in volume shipments. During the 
week of Shirley' s appointment, Micro
soft armounced the addition of a major 
accounts division, which will concen
trate on government, education, and 
Fortune 1000 customers. Former na
tional sales manager Nicholas Roche 
told Computer Retail News that his 
Corporate Sales Group will occupy the 
same level in the Microsoft hierarchy as 
the OEM and retail divisions. 

Most software houses would be con
tent with Microsoft Basic, MS-DOS, 
and Multiplan, but Gates isn't sitting 
still. The newest development from 
Bellevue is MSX, a set of specifications 
designed to create a market for low-end 
micros in Japan. While Microsoft 
downplays the possible significance of 
MSX for the U.S., the guidelines estab
lish an 8-bit standard that could rival 
the success of PC architecture and MS
DOS among IBM imitators. 

The MSX concept-design parame
ters shared by a dozen companies, 
whose resulting computers could swap 
cartridge software-was created by 
Matsushita and NEC in Japan and 
Spectravideo in the U.S. , with Micro
soft coming aboard when asked to pro
vide a common version of its Basic in
terpreter. Other subscribers include 
Hitachi, Sony, Canon, Mitsubishi, To
shiba, Kyocera, General, Yamaha, Pio
neer, Sanyo, and NC. 

The parts list-"Standard technol
ogy, off the shelf," says Microsoft pub-



The world of 3D. 
You'll find it in 80 MICRO's Anniversary Issue: true 

stereoscopic three-dimensional Color Computer* 
graphics, with your own complimentary pair of 3D 
glasses bound right into the magazine. This is the 
biggest 80 MICRO we've ever published , 600 pages 
loaded with the kind of programs and information you 
need : 

• stereoscopic 3D Color Computer graphics programs 
• how to shop for a printer 
• 3-year 80 MICRO index, annotated and 
cross-referenced 

• CoBOL tutorial for beginners 
• a list of over 200 user's groups 
• Model II utilities and applications programs 
•Bill Barden's introduction to Assembly Language 
• NO DOS 80- disk utilities for cassette users 

And it's yours for only $5.95. Order your Anniver
sary Issue today. Use the attached order form , the 
coupon below, or call toll free 

1-800-258-54 73 
and use your MasterCard, Visa or American Express. 

Experience the 3rd Dimension. 
Order your 80 MICRO Anniversary Issue today. 

You can also get the Special Edition Load 80 Com
panion to the Anniversary Issue: dozens of programs on 
easy-to-load cassette or disk. Save hours of keyboard
ing. The Anniversary Issue Load 80 cassette is just 
$9.95; the disk, $19.95. Programs included run only on 
the TRS-80* Model I and Model III computers. 

r---------~-------
YES! I want to enter another dimension. 
Send mc __ mpie; of 80 MICRO\ Anni,·er.ary l"'ue 
@ $5.95 for a total or __ 

Send me The Special Edition LOAD 80 Companion' 
to 80 MICRO\ Annivcr~ary Issue 
__ ca..scttt:!> @ $ 9.95_ 

diskette.@ $19.95 __ . 
total 

O MC O VISA O AE O CHECK/MO 

CARON----------- EXP. DATE---

SICNATURE 

AME --------- _ INTERBANK# __ _ 

ADDRESS _____ _ 

CITY ---------- STATE __ __.·_. IP 

80 Micro•80 Pine Street•Peterborough, NH 03458 

Plt ·a~t· ul/ou· 6 tu 8 weeks for drlru>ry 10·83 

"I.OAD 80 pro~t.ram..J art' for TRS-80 M tHit4 I unci Molid 1/loulrJ. 
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lie relations director Pam Edstrom. 
" It's boring technology, really"-in
cludes a ZSO microprocessor, Texas In
struments' 9918 graphics and General 
Instrument's 8910 sound chip~. in
put/ output ports, cassette and joystick 
interfaces, and an MSX logo. More im
portant from Microsoft 's point of view, 
each machine will carry 64K of RAM 
and 32K of ROM, the latter including 
an enhanced version of Microsoft 
Basic, and Microsoft is responsible for 
licensing prospective manufacturers and 
collecting royalties on MSX sales. 

MSX is not taking over Japan, let 
alone the world , quite yet. Fujitsu, 
Sharp, and NEC withdrew their sup
port at the last minute to consider pro
posals for other standards (notably one 
from Digital Research). The Japan 
Electronic Industry Development Asso
ciation is working on a homegrown 
standard, though MSX backers argue 
that a unified market for home com
puters in Japan-between 200,<XX> and 
500,<XX> units in 1984, guesses Yankee 
Group analyst Clive Smith- would rely 
on American firms' supplying software. 

Some Japanese, according to Business 
Week, feel Microsoft's licensing fees are 
too steep. Masayoshi Son, chairman of 
Japan Soft Bank, claims that Bellevue 
wants $250,<XX> per participant and $3 to 
$4 per MSX micro sold. 

Nevertheless, MSX could mean a 
boost for Japanese hardware and U.S. 
software firms alike. As for U.S. hard
ware, Spectravideo President Harry 

Fox plans a $50 MSX adapter for his 
SV-318 computer, though Microsoft's 
Edstrom is noncommittal about other 
manufacturers: "There are some com
panies that have come to us and that 
we' re talking with, but nothing's been 
settled yet." 

As to whether the Japanese might 
join the low-end wars in America, Ed-

producing overseas already, making 
computers in countries like Korea and 
Hong Kong, where labor is cheaper 
than it is in Japan. " 

While Altos' Jackson may mutter 
about Gates and MS-DOS, Microsoft 
seems to have plenty of eggs besides 
those in the MS-DOS basket. 

" Microsoft is the broadest-based sys
tems software company," Edstrom 

1----------------1 claims. "In operating systems we com-

uMicrosoft is the 
broadest-based systems 
software company. " 

pete with Digital Research, in applica
tions we compete with VisiCorp, in 
word processing we're going to compete 
with MicroPro, in languages there are 
several companies-Ryan-Mcfarland 
in Cobol, for instance. 

"Our philosophy is to provide soft-
1----------------1 ware to the broadest possible base. 

strom was doubtful. "If I were a manu
facturer from any country, I would 
seriously question whether I wanted to 
get into that market," she told 80 
Micro. "There's been extensive price 
cutting, and it's starting to have fman
cial effects on fl11TlS such as Texas In
struments and Atari.'' 

So will ten Japanese companies in
vade America with home computers 
this Christmas? "Well, geez, would 
you? I mean, what's the advantage?" 
Edstrom asked. "Traditionally, people 
have said about the Japanese that they 
come into a market and they're able 
to price very competitively, because 
they've had low production costs. But 
the U.S. companies in the low end are 

That's always been our goal and we'll 
continue to do that." 

In fact, as of this summer there 
seemed to be only two clouds on 
Microsoft's horizon. One was Com
modore's announced intention to sell 
Multiplan for under $100, less than 
dealers currently pay for the spread
sheet, and the other was Microsoft 
Word- not the product, but the name. 
It was introduced as Multi-Tool Word, 
emphasizing its status as one of a series 
of integrated packages; the computer 
press, however, decided that that was 
the clumsiest program name in software 
history. Microsoft Word is the new title. 

"See?" Edstrom quipped. "We do 
listen to people." • 

-E.G. 

DISCOUNT COMPUTERS 
100% RS COMPONENTS, NO FOREIGN DRIVES OR MEMORY-FULL WARRANTY 

8K MODEL 100 ................. . . $ 649.00 DMP 100 PRINTER ... ... . . .... . . ... . $ 299.00 
24K MODEL 100 . . . .... . . . . .. . .... . .. 799.00 DMP 200 PRINTER ........ .. . . ... . ... . 599.00 
16K MODEL 4 ...... . . ..... . .. . . . .... 799.00 DMP 500 PRINTER ......... .. ... . ... . 1398.00 
64K MODEL4 . ...... . ... . ... . ...... 1579.00 DMP2100 PRINTER .................. 1599.00 
80K MODEL 12, 1 DR ....... ......... 2499.00 DWP410 DAISY ..................... 1095.00 
80K MODEL 12, 2 DR . . .... ........ .. 3149.00 DWP DAISY WHEEL II ...... . ......... 1599.00 
128K MODEL 16, 1 DR .... . . . ... . .. . . 3898.00 12 MEG HD MODEL 11/12/16 ... .. . .... . 2769.00 
128K MODEL 16,2 DR .... . .......... 4510.00 ALL RS SOFTWARE .... . .. .. ... . ... 20% OFF 

CASHIERS CH ECK OR MONEY ORDER MUST ACCOMPANY ALL ORDERS. 

(817) 825-4027 
NOCONA ELECTRONICS 
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CIRCUIT SOLVER I----

Features 

You don t have to be an 
engtneer to make produc· 
live use of thts program A 
large c lear manual leads 
you thfough the use of Clf 
CUlt Solver us,no sample 
problems whiCh have prac
tical appliCation 

• Sfmple Cucult Entry • Euy Circuit Edi ting 
• Circuit llshn~ 
• Circuit Stotege & 

Reanal 

• Suppons Op-Amps 
• Meny Useful Semple 

CNcu1t1 

ORDER 1 

CSI·tOOC 
CSI· 101 C 
CSI· t 02C 

PET CBM 6 4 • S34 9 5 
APPLE " 34 95 
TRS·80 . 3 4 95 

Include S2 SO shipping and handling. 
"PH CBM 64 APPLE ot>d TRS 8 01111 " Tr•aemor~s 

or Commoclore lltJf>IO (Ofi'II)Vrer.,.,., Tlt>dy Resp 

SHS SOLUTIONS 
1430 N. LATROBE 
SUITE 2A 
CHICAGO. IL &0&51 

SEND AND RECEIVE 

MORSE CODE 
•SEND UP TO 40 WPM 
•COPY OVER 100 WPM 
y,.. Model I Of Ill become• • p ro
gremmeble keyboard keyer thet c:en 
.. nd mOfM from t he keyboerd or 
from atcw.d mea.-gea. Keying Ia dOne 
elther by the reley or by the eudlo 
output . Aecel.,.d morae Ia decoded, 
dlapleyed, atored end printed . The 
c:e .. ette eer phone plug connect a to 
the recel.,.r apeeker to copy off the 
elr. No herdwere except petc:h corda 
li required tOf meny aetupa. 

saltstaclton guaranteed 
C•-11• w i th l natrucllon booklet 
only S1g_g5 poatpeld. Model I or Ill, 
LEVEL II, with •t least 16k required. 

ROGO Computer Products 
4752 DeBeers Drive 
El Paso, Texas 79924 .-343 

STORAGE TO OISK. ACCOI'II'AHVIHG IIAHUAL A 

COtiPLU£ AHO u•IOUE GU ID£ TO OPTION 

TIHG . $125 , NC AHD VISA. IIOIIEV lACK 

GUARANTEE , SEND FOil FREE 8ROCHURE, 

Top-quality Verbatim~ Di5kettes 
from Tech•D.t•. your complete 
supply and peripheral wholesaler. 
De•lers only. 

C•ll Toll ,.,... 

1-800-237-8931. 
In florid•. ull 

813-577-2794. 

Tech•D•u Corporation 
325 I Tech Dnve North 
St Petersburg. FL 33702 

TRS-80 
COMPUTER 

DISCOUNTS 
• Factory Direct 
• Best Prices Anywhere 
• No Out-of-State Taxes 
• 100% Radio Shack Warranty 
• Free Price List 

SCOTITASSO 
ASSOCIATES 

175 E North Delsea Drive 
Vineland, N.J. 08360 

800·257-0426 
NJ 609·691 ·7100 ,510 

TRSDOS--CP/ M 
., 

Model I users! Convert files between 
TRSDOS and CP/ MI 
• WOlMATTE.a runs under TRSDOS 
• Operates on single d rive system 
• Convens in both directions 
• CP / M operating system not needed 
• All TRSDOS record lengths supponed 
• In it ializes blank CP/ M diskette 
• Displays or dumps CP/ M flies 
• Manipulates CP/ M directory under 

TRSDOS ,380 

S249.00 from stock. CP/ M-IBM. 
TRSDOS-DEC. and CP / M-DEC ver · 
stons of WOlMAJTEa also available at 
S24 9 .00 from M tcroTech Expons. Inc .. 
467 Hamil ton Ave .. Palo Alto . CA 94301 
0 Tel: 41 5 / 324 -9 114 0 TWX: -. 
910·370-74 57 MUH· ALTOS -

IE.EE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPI~ controller capability to 
TRS-80 Model 1, 3 or 4, Level 2 or DOS 
with a minimum of 16K. ·- ~~el l ot 4 

1 o,.., e llon ....,B 
Fot Model f 

Opetetlon 

MOdel 488·808 or 488·80C Price: $375 
+ sh1ppmg, mau,.nc• & lax 

WHEN OIIDEIIING SPECIFY DISIC 0 11 TAPE 

SCIENTIFIC ENGINEERING 
LABORATORIES 

11 Netl Dnve • Old Bethpage, NY 11804 
Telephone (516) 694·3370 

"Tredemark ol Tendy Cotp .-203 
Thete Is no a/1/lletlon between Sclenr/1/c 
~~~:~·t~';g/•botetotles end Tondy Cotp or 

.. 

"CC" RISER . 

•Ral .. a & IIIII TV monitor for e .. y viewing 
•AIIowa CC keyboard to allp under monitor 

for mo,. desk speee 
•Matching all.,.r"11111Y flbergla" 
•$37.50 + $2.50 shipping 

" 80" DEMI-CASES 
•Modele for LNW or MDX I & II 8011rda 
•$32.50 + $2.50 .tllpplng 

N. Y.S. R.-SHien rs Add 1"1. Tu .- 17• 

SYRACUSE R & D CENTER 
Box 125, Dewitt, N.Y. 13214 

"Specializing in Ele<:tronlc Packaging" 

NODVILL 
DII~T 
FROOKAM 

~-. BYtt"~ ~\ MA ... TA.tH.. LOU 01111 OAtH WI IGHT (0 
WlW'I yow TillS-eo Douts1oe O~Ntr 01 .. Mocko4 vtiL/4 .... 

TN NOOVIU DIET IHIOORA M .. hill e lyt• .. 

,_ .... ...., .... ~~ 
• Celcwl• t• c.etonc • M rwtt1H.,. 10041 ~---· 
• awel w .. • ~trtttw .... u. of yovr ... , 
• e..._..,_. dalfy diet k1 ~ ,_OA CN" 
• Cr .... ~NdMty,...tt ~........,. 

• "'-""~«Mtty~u•-....cl on~ ~rftloft 
• a. .. .-.cOt•• ot daitr ,.. ... -"' ~ tor "*"'-~ 
• ~fftt f'Utrteoft ~ 10041. ,_. .... MeftU ..... .,.CefY ·~ 

·~Tell.e • e,w·· tt • MocNNt aA .. C tt,..,-..-
MAIN,.,...,_......., 

C 1)~ 0e1tJ OiMMy ..._,...,. (M-AJ CKAI'T 
m ,, "·~ 1\aftdroM Acoeu F-000 un O.Y>,... 
(.J) II N~ MEAl UIT DIU'* E. ....... 
4) 7 ~ OAJlT M [HU Ull 0.. F-Ile E....,.... 

l l l GAOCifiiiY UST ,.,...,......_... 
6) 2t ..... USERS.....UA.l~o-u:--...,_ 641. ..... . __ .. l....,..._....,.... ______ ....__ 

----·-----· ........ -,..._......_.... c.a r.,,u, ..... ,. o-... ... . _____ ... .... .. 
~ HOOYILL loftw•,. ~ 
~ 24 Nod AoM .._: 

Ill~. COf'n. 01171 ", .. ... . ,...,.....,. .,..,..., c....,....,_ 
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MicroPro 
strikes back 

"Rent Soft-
ware Before 
You Buy!" 
say the ads in 
dozens of mi

cro magazines, offering 7-
day rentals of WordStar, Visi
Calc, Multiplan, dBase II, 
Frogger, and other popular 
programs at 20-25 percent of 
the manufact urers' retail 
price. After stating that ren
tal fees apply toward pur
chase, the ad proclaims in 
boldface capitals, " Remem
ber, these are not demos, but 
original, unrestricted soft
ware programs.'' 

If you think the whole idea, 
and particularly the emphasis 
on "unrestricted," sounds 
less like a trial service than an 
invitation to software piracy, 
you agree with MicroPro In
ternational Corp., the mak
ers of WordStar. MicroPro is 
suing the advertiser, United 
Computer Corp. of Culver 
City, CA, for $14 million, 
plus $50,<XX> for each copy
right infringement. 

MicroPro's suit, filed June 
17 in U.S. District Court in 
San Francisco, charges Unit
ed with violating WordStar 
and other programs' non
transferable purchase agree
ment. Under the agreement, 
a customer does not "own" 
but is licensed to use the 
product- and is prohibited 
from lending it to others for 
copying. 

The San Rafael, CA, pub
lisher accuses United of buy
ing MicroPro's software, re
moving the printed license 
agreement, repackaging the 
disk, and renting the product 
to the public. "It is abun
dantly clear that United 
Computer is renting software 
programs so that custo!llers 
294 • 80 Micro, October 1983 

can illegally copy them," 
claims MicroPro's general 
counsel, E. Ric Giardina. 

The lawsuit claims United 
Computer " devised , set up, 
and conducted their software 
rental business in the belief 
and with the knowledge that 
the great majority of their 
customers will unlawfully 
copy the rented software and 
return it to the defendants 
prior to, or at the end of, the 
one-week rental period." 

United's executive vice 
president, George Pollack, 
whom Info World says admits 
removing manufacturers' li
censing agreements, claims 
that his flrm substituted its 
own anti-piracy notice. 

Describing the MicroPro 
suit as "unfair harassment , 
untrue, and without grounds," 
Pollack declares, "We· abhor 
any illegal usage of our rental 
software and have never vio
lated any of the copyright 
agreements for the programs 
we provide our nationwide 
subscriber list . In fact, we 
include additional warnings 
in our literature concerning 
the illegal pirating of soft
ware and the consequences 
involved. '' 

In a press release, Pollack 
accused MicroPro of t rying 

MlcroPro Is suing to protect Its 
software. · 

to "unfairly interrupt a 
legitimate rental service to 
potential buyers of personal 
computer software." Pollack 
told Computer Retail News, 
"We're a marketer of soft
ware and give people the op
portunity to try it flfst before 
they buy it. We're going to 
make sure this case is tested 
and that we continue to do 
business. " 

The lawsuit, believed to be 
the frrst copyright infringe
ment case of its kind, will 
come to a preliminary hear
ing in September. While Mi
croPro predicts "a lengthy 
court battle," according to 
Info World's Barbara Wier
zbicki, Pollack looks for "a 
short trial" and a ruling in 
United Computer's favor: 
"MicroPro has as much 
chance of winning this case as 
I do of walking across the 
Charles River. " 

More CRT 
concern 

Some people 
know them as 
CRTs, while 
others swear 
VDTs is the 

"-'--'----~ proper term. 
Whatever you call them, the 
monitor screens · in micro
computers and word proces
sors continue to attract at
tention as possible health 
hazards. Labor organizations 
like 9 to 5, the National Asso
ciation of Working Women, 
are lobbying for worker safe
guards and research, and sev
eral states are considering 
laws to regulate monitors or 
working hours. 

ln early June, Maine and 
Connecticut became the frrst 
states to pass CRT safety 
legislation. The Maine law 
directs the state's bureau of 
labor standards to investigate 

CRT health issues and, if 
necessary, establish rules to 
protect public employees. 
Connecticut's law authorizes 
the Department of Consumer 
Protection to study eye or 
muscular fatigue and radia
tion emission. 

ln Oregon, pressure from 
the business community and 
complaints of high imple
mentation cost have watered 
down a CRT safety bill in
troduced in March . The orig
inal bill required that busi
ness offices provide lighting 
to minimize screen glare, 
semiannual CRT mainte
nance and radiation checks, 
free annual eye examinations 
for employees, and a max
imum of two hours' consecu
tive time at a CRT between 
periods of work elsewhere. 

Oregon's revised bill calls 
for "administrative rules" in
stead of "statutes," and of
fers eye exams only to opera
tors who spend four or more 
hours per day before a 
screen. 

Concern about the effects 
of CRTs on pregnancy is in
creasing. New York's Assem
bly Labor Committee passed 
a bill requiring CRT man
ufacturers to incorporate ra
diation shielding into their 
product and employers to 
guarantee pregnant women 
the right to non-CRT work, 
as well as Oregon-style eye 
exams and work breaks. An 
identical bill is before the 
corresponding Senate com
mittee. 

In California, the National 
Institute for Occupational 
Safety and Health (NIOSHj 
joined a private health care 
organization's study to deter
mine whether CRTs' low
level radiation increases the 
risk of spontaneous abortion. 

Meanwhile, a three-year 
study from the University Qf 
Wisconsin Medical School 



REAL VOICE 
SYNTHESIZER/ ANALYZER 

OKI SEMICONDUCTOR'S REAL VOICE 
SYNTHESIZER/ ANAL YZEA IS A REALITY 
FOR TRS-80 M 3 & 4 " ' 

NOT A KIT BUT A FULLY FUNCTIONAL 
SYSTEM FULL DOCUMENTATION IN
CLUDED 

POSSIBLE APPLICATIONS: 

• DIG ITAL RECORD/PLAYBACK · 
VOICE OR MUSIC 

• MULTI-LINGUAL ANNOUNCEMENT 
SYSTEM 

• DIALER/DECODER 

• VOICE RECOGNI TION 

• SOUND EFFECTS 

SYSTEM INCLUDES POWER SUPPLY. 
SYNTHESIZER/ ANALYZER. DISK WITH 
DRIVER SOURCE & SAMPLE RECORD/ 
PLAYBACK PROGRAM 

KI T $249 95 
FULLY ASSEMBLED & TESTED 349 95 
CONNECTOR C ABLE 25 00 

A boV'e pr tces mclucJe shtppmg and handl•ng 

FOR MORE INFORM ATION CONTACT 

DATA DISPLAY CORP. 
BOX 284 

HANOVER, NH 03755 
1·800.227 ·3800 

Old Tellment available 100n at an additional COlt O.. hln $1CQ. 

Send oheck or money order to: 
Ext. 110 with orders only 

1-.P. • .-19 

j,_,_ P.O. Box 6131-C, Dept. 8M ... 43, 

....... Orlando. Fl32853 (305) 896-G64 
~ J 

TRS 60 ~ 3 & • ,, ltldemat' o t randy Cofp 

TRS-80* 
1 00% Radio Shack Equipment 

SAVE A BUNDLE 
Order Toll Free 1--800--874--1551 

FLA Residents 904·438-6507 collec t 

EPSON, OKIDATA, CITOH, TABCO Printer Switches 

l~it';,:JI SALES CO. 
704 W Michigan Ave; P.O. Box 8098 
Pensacola·, FLA 32505 

.- 189 

' TRS-80 •• a u aoemark ot Tanoy Corperat•on 
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COMPLETE YOUR WORD PROCESSOA 

SPELL-RITE 
THE Cassetle Spelling Ve11her 

You've got the best word processor Now complete your system wrlh 
the best spellrng ve11 trer Speii-Rrte rs a convenrent last way to rnsure 
that all of your documents are tetter perlect Speii-Rrte wa s desrgned 
specrfrcally for cassette-based word processors Lrke Yours' 

Spell Rrte rs easy to use completely menu drrven 

Speii -Rrte rs Fast' You can verrfy a 1000 word document rn under 9 
mrnutes · rncludrng cassette 110 

Speii -Rrte rs complete It comes wrth rts own tO 000· word drctronary 
whrch you can expand Also rncluded rs a superb manual 

Spell Rrte works wrth any word processor th<~t generates ASCII tape 
fries such as Color Sc11psrt Super Color Wrrter and Telewrrter 64 32K 
of RAM and Extended Basrc are requrred 

Cassetles and manual S59 95 

DISK BASIC AID DISK BASIC 
MADE BETIER 

Your Color Drsk Basrc rs one of the most powerful Basrcs on anv 
computer Add Drsk Basrc Ard and rt also becomes one of the easrest to 
use' The Bas1c Ard ~ackage w111 make developing and enterrng Bas1c 
programs a snap Here are fUSI SOME of the great features Bas1c A1d 
conta1ns 

• Full Screen Ed1trng • Cross Reference 
• Automatrc L1ne Numbertng • Automaltc Key Repeat 
• 2 Key entry of Bas1c keywords • User defrnable keys 

PLUS Label suppor t' Th1s umque Bas1c A1d feature rs a va st 
1mprovement rn the Basrc language Label any hne you want and 
use thatlabelrn all calls to that hne Forget about hne numbers 
JUSt call routrnes by name hke thrs 

ON A GOTO ENTERCHECKS PAY ABLES EXIT 

A realtrme saver And for transportability Basrc Ard writ conver t 
all labels to hne numbers 

These and other great features make Bas1c A1d a must for anyone who 
wrrtes or modrfres Bas1c programs Bas1c Ard runs on 32K or 64K Drsk 
systems It comes w1th complete documentatron and our new heavy 
duty keyboard overlay 

SPECTRUM - STICK 

Put the tOY back rnto color computrng w1th the Spectrum Sirek lh1s 
heavy duly fOystrck grves you a true feel of control And 11 comes w1th 
an extra long cable and power on /oft LED 

the feeling of thiS fOystrck 15 superb March 1983 80 Mrcro 
TX add sa les tax S39 95 

Send check or money order l or total purchase prrce plus S I 50S & H 
Charge cards Include all embo ss ed 1n tormatron 
0 Speii-Rrle 0 D1sk Bas1c A1d 
o Spectrum Sitek 0 Send Free Catalog 
SEND to P 0 Rox 180006 
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Austrn Texas 78718 
(5t21837-4665 

PULSE TRAIN 
reports that CRT users ex
perience no more stress, but 
complain more about job 
conditions, than non-users. 

The Wisconsin survey rom
pared the health and wen
being of 248 CRT users to 85 
non-users in similar state jobs. 
The fonner found their work 
environments less pleasant; 
about 25 percent complained 
of screen glare, and many 
more users than non-users 
reported burning eyes. 

On the other hand, the 
CRT group had fewer psy
chological stress symptoms 
such as depression and ten
sion. This, said UW psychol
ogist Steven Sauter, confi.IlTlS 
a 1981 study of CRT-using 
copy editors at a daily 
newspaper. Editors com
plained about eyestrain and 
irritation but, perhaps be
cause they have considerable 
control over their work, 
didn't suffer from stress or 
job dissatisfaction. 

"Even though health prob
lems were not dramatically 
elevated among VDT users in 
our study, these problems 
should not be ignored," con
cluded Sauter. "About one
fourth to one-third of users 
complained of chronic eye
strain and musculoskeletal 
problems. More research is 
needed to determine how to 
improve working conditions 

to enhance VDT users' weU
being and productivity." 

How schools 
use micros 

After its study 
showing that 
42 percent of 
elementary and 
85 percent of 
high schools in 

the U.S. have at least one 
computer (see 80 Micro, 
August 1983, p. 292), Johns 
Hopkins' Center for Social 
Organization of Schools has 
gone on to investigate how 
widely micros are actuaUy 
used. While a few schools' 
oomputers are gathering dust, 
most of the 1,086 schools sur
veyed report brisk traffte at 
the keyboard-though only a 
small minority of students 
have a tum. 

In most institutions, one or 
two teachers regularly use 
computers in class; about 
half of the schools have more 
than two regular users among 
the faculty, and a majority 
have at least one spare-time 
computer hobbyist or pro
grammer. About one in four 
elementary and one in five 
secondary schools use their 
equipment no more than an 
hour per day, but nearly the 
same number report five or 

Computer~ .,.. m.klng themsefvn •t home In America's schooht 
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more hours' daily use. 

How many students get 
hands-on computing experi
ence, and what do they do 
with it? The survey concludes 
that the typical computer
owning elementary school 
has two machines, each used 
for II hours a week-about 
20 minutes for each of 62 
students (in a student body of 
400). About 40 percent of this 
time goes for drill and prac
tice; a third of it involves pro
gramming, and 20 percent is 
spent playing games under 
teacher supervision. 

The corresponding second
ary school has five micros, 
each used for 13 hours week
ly; this provides 45 minutes 
of <;omputer time to each of 
80 students (out of a popula
tion of 700). Fully two-thirds 
of this time is spent in pro
gramming and computer lit
eracy work. 

As elementary schools get 
more micros, they give access 
to more students. Secondary 
schools acquiring extra ma
chines give longer access to 
the same number of learners. 

Retail traffic 
patterns 

What 's it like 
to be a com
puter store 
manager? You 

E:;:;;:::::;:;;:::;=--i see about 17 
customers a 

day, maybe 10 prospective 
buyers and seven casual 
shoppers. Your customers 
make several visits before 
buying, but most still don't 
correctly predict the price. 
Their main reasons for buy
ing are games and education
al programs; their favorite 
peripherals are printers, 
trailed by disk drives and 
moderns. 

Newsweek just tracked the 
habits of computer consum
ers in a survey on "Personal 
Computers: The Retailer's 
Perspective." The 300 mana-
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gers polled-225 in computer 
stores, 75 in discount, depart
ment , and toy stores-de
scribe their clients as serious, 
though not always well-in
formed, consumers. 

Seven out of 10 customers 
are intentional visitors rather 
than walk-ins, and six of 10 
are prospective buyers. An 
impressive 83 percent make 
two or three visits before buy
ing a micro, though 24 per
cent underestimate and 31 
percent overestimate the cost 
(an average of $1,800 for a 
machine and accessories for 
home use, $3,750 for a busi
ness system). 

Of the Newsweek poll's 
choices, managers tend to de
scribe frrst-time buyers-a 
whopping 87 percent of home 
and 77 percent of business 
customers-as "confused/ 
scared/lacking knowledge,' ' 
"curious/questioning," and 
"middle/high income, male." 
Retailers say most customers 
choose a computer outlet 
based on service (59 percent 
mentioned) or knowledge of 
sales staff (67 percent) rather 
than brands carried or soft
ware available (47 and 28 per
cent respectively). Friends, 
saleS clerks, and advertising 
influence a buyer's decision 
far more than employers or 
spouses. 

About 38 percent of the 
computers sold, managers 
say, are for business use, with 
35 percent for personal use 
and 26 percent for both. 
Games and education lead 
word processing, accounting, 
and "for children" as rea
sons for purchase. 

As for best-selling brands, 
the figures are mixed. Apple 
took fJ.Tst place, mentioned 
by 26 percent of managers, 
while Atari, Texas Instru
ments, lBM, and Radio Shack 
scored from 14 to 10 percent 
each. T I and Atari, however, 
dominated sales in general 
outlets but trailed the field in 
computer stores, where Ap
ple, IBM, and Tandy set the 

pace among customers. 

Proper 
protocol 

If the Network 
Nation is ever 
to achieve its 
potential, dif-

f=,.,..,..,~~~ ferent sizes 
and types of 

computers will have to be 
able to transfer more than 
ASCII text flies. Microcom 
Inc. , a data communications 
software and modem manu
facturer located in Norwood, 
MA, claims it has the an
swer- and the big-name sup
port to back it up. 

The Microcom Network
ing Protocol is, as its name 
implies, a set of rules govern
ing the transmission of data 
over standard telephone 
lines, with features designed 
to detect and correct garbled 
data. According to Micro
com President James Dow, 
the system handles not only 
text but graphics, programs, 
and material such as VisiCalc 
charts and tables. 

Because of its near-univer
sal capability, the protocol 
carries the endorsement of 
Apple, Radio Shack, Victor, 
VisiCorp, and GTE, with 
IBM rumored to be not far 
behind. "VisiCorp will incor
porate the protocol into the 
dial-up applications of its 
software product, VisiOn; it 
will be incorporated into 
software for the Apple lie 
and Lisa this fall; and GTE's 
Telenet will be available to 
users of the Protocol net
work," Dow said. 

''The Networking Proto
col allows transfer of data or 
text files between microcom
puters, or between a micro
computer and a minicomput
er or a mainframe," Dow 
continued. " It is the first net
working protocol that in
tegrates error correction, 
flow control, and total data 

transparency." 
If accepted as a standard, 

Microcom's "virtual file for
mat" and error-trapping rou
tines could let businesses 
swap data among different 
micros and between micros 
and larger machines, whether 
in different offices or across 
the country. To encourage 
other hardware and software 
suppliers to join the Micro
com roster, Dow's firm will 
license its technology and 
supply a one-day training ses
sion for $2,500. 

" Our goal from the day we 
started this company was to 
develop a networking pro
tocol for personal computers 
and make it a standard," 
Dow told the Boston Globe. 
"We are now reaching it. " 

-TOM WOODS 

Selling with 
stars 

Dick Cavett is 
the voice of 
Apple. Wil
liam Shatner, 

E=======--l playing off his 
Star Trek im

age, beams down to upstage a 
George Plimpton lookalike 
in Commodore commercials. 
Atari recently signed Alan 
Aida to a five-year contract 
said to total $10 million. 

Like aspirin and coffee 
manufacturers, computer 
companies have turned to 
film and TV celebrities for 
product endorsements, bor
rowing the star's luster for 
the company name. At best, 
as lnfoWorld's Kathy Chin 
reports, celebrities make ''to
day's technological break
throughs as palatable as pos
sible" to middle America; at 
worst, they provide a name 
that's worth more than the 
machine. Chicago Consumer 
Electronics Show watchers 
were unimpressed with toy
maker Tomy Corp.'s $150, 
161<, chiclet-keyboard Tutor, 



Learn to Program Like a Professional! 
THE COMPLETE BOOK OF RANDOM ACCESS 

& DATA FILE PROGRAMMING 

Written for TRS-SOTII I, II, & Ill - IBMTII /PC - APPLE ... M/S - OSBORNE''" - HEATHT'" - DEC"'" -
SUPERBRAIN''" - and all Computers using CP/M with Microsoft BASIC"'" 

The last word on d1sk random access and lite handling techniques, th is senes IS intended l or everyone- be~1nn1ng programmers, busmessmen 
and professionals w1lllearn how to create custom programs to handle mventones, ma1ling lists, work scheduling, record keepmg, and many other 
tasks. wh1le more expenenced programmers will learn advanced, proless•onal programmmg techniques l or faster. more effiCient data storage 
and retneval. 

Although random access file handlmg is a matter of some complexity, the subject has been treated 1n a s1mple and down-to-earth fash1on, so that 
anyone with some small famil iarity with programm1ng in Microsoft BASIC will be able to cope w1th the matenal. Each stage ollearmng uses a 
sample program as a starting pomt. The programs grow m capabili ty and complex1ty as the books progress mto all of the various aspects of fi le 
handling and record manipulation. An extensive effort has been made to keep the material coherent and every program line IS explained in detail. 

Volume I 
BASIC FILE HANDLING 

• The wntmg of a Menu to summanze program lunct1ons 
• Screen format lor data entry 
• The creation of a bas•c record 
• The FIELD and LSET routmes lor buller preparat•on 
• D•sk storage of random access records 
• Changing or editing stored records 
• The LPRINT capab•lity from d1sk usmg three different formats 
• Sort ing the random file 
• Search1ng by name or key held 
• Search m " next" or "pnor" lash1on 
• Purgmg deleted records 
• Usmg d1sk file data for calculations 
• Future expans1on of data helds 
• Usmg flags to prevent program crashes 
• Date settmg, pnnter on- lme and many other routmes to make a pro

gram run i1ke a commercially wntten program 
VOLUME I . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... $29.95 

Option Vol. I Program Dlak 
TRS-80 Model 1/111. ......... . ...•. ... . ..•......•..... $28.50 
TRS-80 Model II ............................. . . ... . . . . $32.50 

Volume II 
ADVANCED FILE HANDLING TECHNIQUES 

• Relational database programm1ng 
• Comprehensive sell-balancing accountmg system with printouts 
• Hashcoded data f1le man1pulat1on - (probably the fastest method of 

data retrieval) . Hashing the mput key and recovery method explained 
• Span-blockmg techniques allow creat1on o f records longer than 256 

bytes w1thout wasted space 
• Blocking & Deblocking 
• Sheil-Metzner sort 
• In-place screen editmg 
• Recovery of deleted record space 
• Alpha-mdex record retneval 
• Fast machme language/BASIC sort 
• Lmked list record structure and sort-merge. deleted record removal 

and lite reorgan•zatlon 
• Multl ·kev file reoroanizatlon and record searchmq 

VOLUME II ....... ............. . ........... ....... . ......... $29.95 
Optional Vol. II Program Dlak 
TRS-80 Model 11111111. .. ......... ... . . ......• ...•..... . $49.95 

;L[lr:lPlJTRllliflLS~ - t\C -
50 N. PASCACK ROAD · 

SPRING VALLEY. NEW YORK 10977 ,_...g ~ • 
• HOUR 

30-DAY MONEY BACK GUARANTEE 
••• ALL PRICES & SPECIFICATIONS SUIIJECT TO CHANGE ••• 

DELIVERY SUBJECT TO AVAILABILITY 

* ADD * 
ADD $3 00 FOR SHIPPING IN UPS AREAS 
ADO S• 00 FOR C 0 0 OR NON-UPS AREAS 
ADO S5 00 TO CANADA & MEXICO NEW TOLL-FRIE. ,..... DEALER INQUIRIES WELCOME ORDER LINE 

ORDER LINE Y' 
(OUTSIDE OF N.Y. STATE) (800) 431 -2818 (914) 425-1535 

ADO PROPER POST AGE OUTSIDE OF US 
CANADA & MEXICO 



PULSETRAIN_..II .... 11 .... 11 .... 11 .... r 
but consumers may be im
pressed with "Real People" 
host Sarah Purcell. 

Manufacturers' reasons for 
hiring a given celebrity tend 
to be vague, but then the idea 
that a particular name lends 
authority or reassurance is 
vague in itself. Apple adver
tising manager Henry Whit
field told Chin, "Cavett rep
resents the everyman. He's 
not heavy-handed, and not a 
computer buff. He's the mid
dle manager who just wants 
to Jearn." 

Atari's public relations 
head Bruce Entin is delighted 
with Aida, who inspected the 
Sunnyvale, CA, firm in sev
eral visits before signing: 
"His name has the highest 
credibility among anyone 

and that sincerity will be 
communicated to consum
ers," Entin said. Similarly, a 
Texas Instruments spokes
man praised Bill Cosby, now 
in his third year of TI 99/ 4A 
ads: "He's got a Ph.D. in 
education and also he's got 
good rapport with kids and 
adults." 

While companies don't 
want a formidably scientific 
front man, a technically up
to-date image doesn't hurt. 
Model II owner Isaac Asi
mov appears in Radio 
Shack's newspaper and mag
azine ads, as does pianist 
Peter Nero-a computer 
buff, according to RS Mar
keting Vice-President David 
Beckerman. 

While Tandy appreciates 

Free home 
demonstration 

• Idea of the week: l5,<XXllBM PC buyers are getting a 
FREE "trial size" version of Software Publishing Corp.'s 

PFS:Write word processor. The 
~ ~ [Q) sample, according to the Mt. View, 

CA, firm, "allows buyers to use all 
fO) \'V'll?~ ~ aspects of the program except the 
~ U U LS~ print or save functions." Sort of like 

buying a washing machine with a free 
box of detergent that cleans your clothes but won't rinse out. 

• If you've been waiting for the DRAGON since the 
January 1983 80 Micro (p. 370), the Welsh Color Computer 
work-alike has fmally arrived. Tano Corp. of New Orleans, 
LA, will manufacture and distribute the 64K, under-$400 
micro in the U.S. , selling it with both the Dragon and Tano 
names. 

• Just as VisiCorp owns all rights to the prefiX "Visi," 
ComputerLand Corp. is attempting to tie down the suffiX 
" -land." The company has filed trademark infringement 
LAWSUITS against Softwareland Corp., an Arizona store 
chain, and Microland Computers, a California retailer. 

Softwareland President Taylor Coleman, announcing an 
immediate countersuit, said, "There are a Jot of other lands 
out there, like Toyland, Disneyland, and Musicland. We 
wonder which one will be next." 

• A new reason to go to Comdex this November: The 
Softsel distributing chain, copying the Oscar, Emmy, Gram
my, and Tony honors, will give the industry's first 
AWARDS for excellence in computer software. Publishers 
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Moore: Would you buy 1 micro 
from this men? 

Asimov and Nero, however, 
the company will not use 
celebrities in its TV spots. 
"All of our television ads are 

high-impact sell ads," Beck
erman points out. "We only 
have about 26 seconds; using 
a celebrity would take up too 
much time. Even if we had 
President Reagan in our ads, 
we wouldn't sell any more 
computers.'' 

Spectravideo, by contrast, 
has gone the celebrity route 
to the point of tongue-in
cheek chic. Public relations 
director Bob Griffm an
nounced at CES that Roger 
Moore, known to gadget fans 
as James Bond 007, would 
appear in Spectravideo TV 
and print ads through 1985. 

Said Griffm of Moore' s 
contribution to computer 
marketing: "When people 
see him, they can't help but 
think of high tech." • 

will be praised "for outstanding achievements in sales, 
packaging, performance, and innovation," with the first 
criterion- based on Softsel's "Hot List" dealer fig
ures-preeminent. 

• Other firms may be more glamorous, but TANDY is 
content with its lot. The Fort Worth titan's preliminary sales 
for the fi.scal year ending June 30, 1983 were $2.47 billion, a 
22 percent rise from 1981-82's $2.03 billion. 

• AT ARI, hoping to improve its share of the software 
market, is taking a radical step: producing programs for 
IBM, Apple, Commodore, and Radio Shack computers. 
Says division head Fred Simon: "We're giving the con
sumers what they want, and they want hits on systems that 
aren't Atari." 

Simon, developer of Walt Disney Productions' software 
business, told ISO World that non-Atari versions of popular 
Atari games would be available by late summer, with educa
tional and business programs to follow in 1984. 

• If you've fmally written the Great American Program, 
you can market it the way you would a novel or ftlm script. 
Carolyn Kuhn, a former Control Data executive, has 
launched Software Mart Inc. of Austin, TX, to serve as an 
AGENT between developers and publishers, matching the 
latter's needs to the former's new products. 

• According to Gary Thome, marketing vice-president 
for the nationwide Team Electronics chain, consumers now 
expect STEREO stores to stock microcomputer products as 
well as sound equipment. 

Thome, speaking at June's Chicago CES, told Computer 
Retail News that today's educated customers demand 
computer-wise salespeople and a choice of different systems. 
Team also found that computers sell better in the back of the 
store than up front: "It's difficult to do a demo on a word 
processing package with Donna Summer disco playing," 
Thome admitted. • 



•• EVERYTHING FOR YO<JR TRS-80"'. ATARIT". APPI...ET". PET'". CP/ M.T". XEROX'" •IBMT". OSBORNE'" •• 
• TRS-80 1s e~ tr&derrwlrk oi the Radto ShaO. OiYtston ol Tandy Corp · • A.TAA.IIs a ~rk d Alan Inc_ "APP\...E Is a trademark ol ~Corp • PET •s a trad<efT'Iarf( o1 C~ 

• CP/ M •s a trDdema~ ol Digital Research •XEROx 1s a tr&deme~ ol krolt Corp • 161-\ 15 a ~lit ot lfYo\ Corp • OSBORNE •s a trademarit ol Osborne (Of? 

y - • . ·• BU!!~ESS PAC 100 
~~~~All order• proc:,•c"": ;~rant"" 100 Ready• TO·RUD * JC}-DaY m on eY 

· Business Programs 
(ON CASSEITE OR DISKEITE) .... .Includes 128 Page Users Manual ..... 
Inventory Controi ..... Payroii ..... Bookkeeping System .. ... Stock Calculations ..... 
Checkbook Maintenance .. .. .Accounts Receivable ..... Accounts Payable ... .. 

BUSINESS 100 PROGRAM UST 

I RUL£78 
?. ANNU l 
3 DATE 
4 DA~ 
5 L£1\SEJNT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

10 DEPRD DB 
II TAXDEP 
12 CHECK2 
I ) CHECKBK I 

DESCRIPTION 

Interest 1\pporoonment by Rule ol the 78. s 
Annu1ty computation program 
Tim< between dates 
Day ol year a particular date falls on 
Interest rate on lease 
B<eakeven ana/yols 
Slraightline <kprecia!Jon 
Sum ol the d ogrts deprecoauon 
Declonong balance depreciation 
Double decio nong balance depreciation 
Cash flow vs deprecoation tables 
Pnnts N EBS che<:ks along W1th daoly regoster 
Checkbook maintenance program 
Mortgage amortization tabfe 

59 WACC 
60 COMPBIIL 
61 DISCBAL 
62 MERGIINIII.. 
63 FlNRIIT 
64NPV 
65 PRINDLIIS 
66 PRINDPII 
67 SEASIND 
68 llMET R 
69 TlMEMOV 
70 FU PRINF 
7 1 MAILPIIC 
72 LETWRT 
7) SORT) 
74 LI\BEll 
75 LIIBEL2 
76 BUSBUD 

Weighted average cost ol capilli! 
T rue ri!lte on loan 'Nith compen~nng bel. required 
True rate on discounted klan 
Merger analysis compullltions 
FinancLl!ll ratios for a firm 
Nei present volue of project 
Laspeyres pnce onde>r 
Paasche price inde>r 
Constructs seaSOfil!l l quantrty 1ndices for compzmy 
nme series analysis hnear ttend 
nme series analy5is moving average tfend 
Future pnce estimation .....;th inflation 
Mailong list system 
Letter writing systern·Knks with MAILPIIC 
Sorts list ol names 
Shipp.ng label maker 
Name label maker 
()()ME buSiness bookkeepong system 
Computes ~ total hours hom tlmeclock info 

14 MORTGAGE/A 
15 MULTMON 
16 SALVAGE 

Computes bme needed f"' money to double. tnple. etc. 
Determines sa~ Vlllue of an u"'V'estrnent 

77 llMECLCK 
78 ACCTPIIY 
79 INVOICE 
80 JNVENT2 
8 1 TEL.DIR 

In memory accounts payable system -storage permrtted 
Generate lr'IVOtCe on screen and pnn t on printer 
In memory i"""ntory conttol system 
Computerized telephone directory 17 RRVARIN 

18 RRCONST 
19 EFFECT 
20 FVAL 
2 1 PVAL 
22 LOANPAY 
23 REGWffi1 
24 SIMPDISK 
25 DATEVAL 
26 A.NNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVIIL 
)0 DEPl.£fE 
3 1 BLIICKSH 
32 STOCVAL I 
)) WIIRVAL 
34 BONDVIIL2 
35 EPSEST 
36 BETMLPH 
37 SHI\RPE I 
38 OI"T'NRITE 
) 9 RTVIIL 
40 EXPVAL 
4 1 BAYES 
42 VALPRINF 
4 ) VI\LI\DINF 
44 UTILITY 
4 5 SIMPLE:)( 
4b TRIINS 
4 7 EOQ 
48 QUEUE ! 
49 CVP 
50 CONDPROF 
51 O PTLOSS 
52 FQUOQ 
53 FQEOWSH 
54 FQ£0QP8 
55 OUEUECB 
56 NCF 1\N/\L 
57 PROFlN D 
58 CIIP I 

Rate of return on investment W1th vanabk: 1rilows 
Rate of rerum on if"'IVestment w;th constant inflows 
Effective 1nterest nne of a k>an 
Future vah.Je. of a n tnvestrnert (cOC"npound Interest) 
Pre5ent Vl!llue of a future amount 
Amount of payment on a k:wtn 
Equal W1thdr~Wl!lls from 1nvestment to leave 0 OYer 
S.mple discount ana/yols 
Equivalent & nooequivalent dated volues f"' obhg 
Present volue ol defecTed annullleS 
1. Mari<up analysis for •ems 
S.ni<Jng fund amortiu>tl()(l program 
Value of a bond 
Deplet!On analys1s 
Black Scholes opoons analysos 
Expected retum on stock via discounts dMdends 
Value of a warrant 
Value ol a bond 
Estlrf'lm.e ol future earn1ngs per share for company 
Com putes alpha and belli variab les f"' stock 
PortfoliO selection modef·• e wha< stocks to hold 
Opbon wnttng compumllons 
Value o f a nght 
Expected value ana lysis 
Bayes.an deoSIOOS 

Value ol perfect onfC)(mOnon 
Value of addrt.Jona l informatK>n 
Den""s utilrty fundlon 
Lmear programm1ng solution by s•mptex method 
TransportatJOO method for hnear programmmg 
Economtc ordef quantity 1nventory rTl()o(id 

S.ngle server queueing (waoting lone) model 
Cost-volume-prof• analysos 
Condobonal prof• lllb les 
Opportunoty loss lllbles 
FJXed quantity economic order quanbty model 
/Is above but With shortages permotted 
/Is above but With quanbty pnce breaks 
Cost·benellt waobng lone analysis 
Ne1 cash flow anatysiS for SlmJ>'e 1nvestment 
Ptofilllbolo ty ondex cJ a prOJect 
Cap 1\sset Pr Model analysis ol pro)OC! 

.,.. See Lis I ol Adver11sers on Page 323 

82 TlMUSAN 
83 IISSIGN 
84 1\CCTREC 
85 TERMSPIIY 
86 PIIYNET 
8 7 SEUYR 
88 IIRBCOMP 
89 DEPRSF 
90 UPS20NE 
91 ENVELOPE 
92 IIUTOEXP 
93 INSFll£ 
94 PIIYROU2 
95 DILANAL 
96 LOIINIIFFD 
97 RENTPRCH 
98 SAL.El..EAS 
99 RRCONVBD 

100 PORTVIIL9 

Ttme us.e aMtys.s 
Use of asSignment algorithm for opllmal Job ass~gn 
In memory accounts ~tva bJe system-storage ok 
Compares ) melhods ol repaynnent ol loans 
Computes gross pay required f"' given net 
Computes selling pnce f"' goven after tax amount 
1\rt>ittage computations 
Sini<Jng fund deprecoa!Jon 
Finds UPS zones from zop code 
Types envefope including return address 
1\utomob<ie e.pense analySis 
In sura nee poiJCy fil<o 
In memory payroll system 
O. lUliOn analysis 
Loan amount a borrower can afford 
Purchase price f"' renllll property 
Sale-leaseback analysos 
Investor's ~ d return on convertzl~e bond 
Stock market portfolio storage-valuation program 

-----------------------------------------------------0 TR~-80 Cassette Version 
0 TRS-80 (Mod-I or Ill), Pet, Apple 

or Atari Versions 
0 TRS-80 Mod-11, IBM, Osborne 

and CP/ M Vers ions 
AD O $3.00 FO~ SH IPPING IN UPS AREAS 

ADD $.4 .00 FOR C 0 0 OR NON-UPS AREAS 
ADD SS.OO TO C AN ADA A ND M EXICO 

$99.95 

$99.95 

$149.95 

A D O PROPER POSTAGE OUTSIDE Of U.S .. C A NADA AN D M EXICO 

;[;lll~lEYJfi[l~%CS~ "' 9 24 6~~:R 
50 N PASCACK ROAD (3--' L\f'o&E 

SPRING VA LLEY, NEW YORK 10977 ~ t
914

) 425-1535 
[AsK FOR ouR 64-PAGE CATALOG I .ll PRICES a s PECIFICATION s s u BJECT To cHA~GE 

DEAlLR INQ(JIRJES Ir!VITED DELIVERY SUBJECT TO AVAILABILITY 
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RELOAD SO 

L ast month, Load 80 included a com
munications package called UTerm. 

If you get Load 80 on cassette, then 
TRSDOS's Tape command uploads the 
object code ftles UTI - UT5 to TRS
DOS. Save the fLies to your disk; then 
create the Build ftle according to the 
author's instructions. 

I know UTerm works from TRS
DOS, but I was unable to write a Build 
ftle that would run it from DOSPLUS. 
Does anyone know the syntax that 
makes it run from DOSPLUS or 
NEW DOS? 

Memory Error Messages 
Judging from my mail, some of the 

error messages Load 80 users encounter 
need clarification. 

Three interrelated errors are Out of 
Memory (OM), Out of String Space 
(OS), and Overflow (OV). These in-

Index Page Article 

Side A 

A 
B 256 Catching Rays 
c 236 Brief Exposures 
D 244 In Search of .. . 
E 172 Soning in Place 

Side B 

F 90 Ephemeris for Comets and 
Minor Planets 

G 100 Molecular Matters 
H 114 What's Up and When 
I 252 DATATP 
J 252 DATATP 
K 252 DATATP 

Memory
related 
errors 

dicate the computer has reached the 
physical limits of its memory space; 
each tells you about a different kind of 
limit. 

The Out of Memory (OM) message 

rile Spec Comments 

COPYRGHT !BAS Basic 
SUNFINDR/ BAS Basic 
TACH/ BAS Basic 
WORDSEARIBAS Basic 
IN PLACE/ BAS Basic 

EPEHM/ BAS Basic 

HMO/ BAS Basic 
SIDEREAL/BAS Basic 
DATATP/ BAS Basic 
DATATP/ CMD System 
DATATP/ SRC Editor/ Assembler 

October 1983 Load 80 cassette directory. 

Index Page Article rile Spec Comments 

Side A 
90 Ephemeris for Comets E PHEM/ BAS Basic 

and Minor Planets 
100 Molecular Matters HMO/ BAS Basic 
114 What's Up and When SIDEREAL/BAS Basic 
172 Soning in Place INPLACEIBAS Basic 

•. 
Side B 

236 Brief Exposures TACH/ BAS Basic 
244 In Search of . . . WORDSEARIBAS Basic 
256 Catching Rays SUNFINDRIBAS Basic 

October 1983 Load 80 disk directory. 
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by Amee Eisenberg 

appears if you load a program that re
quires more memory than your system 
has available. Sometimes, this happens 
because your computer's memory still 
holds the last program you ran. More 
often, this occurs because you didn't 
read the key box to make sure the pro
gram suits your system. 

You can avoid this error by always 
clearing memory before loading a pro
gram. ln Basic, use the command New 
before CLOAD or Load. With source 
code listings, delete the buffer before 
loading a new listing. When using a sys
tem tape, type SYSTEM and answer the 
• prompt with / 0. Then, providing the 
program fits into your system's mem
ory, you shouldn't get an OM error. 

On a side track, Basic programmers 
can save some memory using colons to 
stack many statements into a program 
line. Each line number takes 4 bytes of 
memory. Additionally, each space in a 
Line takes up memory. In a shon pro
gram, the amount of memory saved is 
negligible; but on a long program, 
packed, multi-statement lines use mem
ory economically. Their disadvantages 
are that they are hard to read when 
you're debugging, and they're more apt 
to pick up bugs when you CSA VE and 
CLOAD them. 

The Out of String Space (OS) 
message is a Basic error. It appears 
under two conditions: when your 
response to the program's prompt is too 
long, or when the programmer didn't 
allocate enough space for string 
variables in the Clear statement(s). 

The first case, a user error, shows up 
after you've answered a program's 
question. Out of String Space appears 
on the screen as the program crashes. 
The usual cure is to try a shoner re
sponse. If all else fails, read the pro
gram's directions. 

The second case, a program error, 
usually appears as the computer begins 
running the program. Although the 
computer generates an error message at 
a specific line number, you probably 
won't notice anything wrong with the 
line when you list it. The problem is 
with the statement that says "CLEAR 
xx" (where xx is a number). The pro
grammer didn't clear enough memory 
space to handle the variables. To correct 
this, try clearing more space. For exam
ple, if the original line reads CLEAR 



50, try CLEAR 100. Another potential 
problem is that the dimension (DIM) 
statements may take up more space 
than was cleared. Again, try clearing 
more memory space. 

Why, you may wonder, don't pro
grammers just clear huge amounts of 
memory to insure against OS errors? 
Economy and efficiency are the 
answers. It pays to be economical with 
memory use; clearing vast amounts of 
memory means that the program needs 
more memory to run. Smaller programs 
run on more machines without creating 
OM errors. 
1 Additionally, since the computer has 
tb check every byte of reserved space 
when it manipulates strings, longer 
strings mean longer run times. Good 
programmers use the smallest amount 
of memory possible. 

An Overflow (OV) error occurs when 
a mathematical calculation yields a 
number too large or too small for the 
computer to handle. Due to the way the 
computer handles these numbers, an 
overflow results in changing the 

.-See List of AdvertiSers on Page 323 

RELOADBO 

answer's negative or positive sign. 1,711.16 miles. Put another 
tape would reach from 

way, the 
Since the sign change occurs by acci

dent, it yields an erroneous value. 
Rather than let this slip by, the com
puter sends you a message. Correcting 
OV errors requires changing the 
numbers the computer handles to 
smaller values. 

NH, to Fort Worth , TX . • 

\ 
Load 80 Trivia 

If the tape from all Load 80 cassettes 
sold to date were stretched end to end, 
it would measure 9,034,930 feet , 

Which TRS-80* Accounting Software 
Do I Buy .•. 
Thai's a Iough question. I know . I asked 11 mysel f nol very long ago. I'm Mike 
Moll a As presldenl of Shawmul Sys1ems , spec•al lsls In TRS·80 ' cuslom soli· 
ware. my customers were askmg me for Model II and 16 Accounting Software 
- GL. AR. AP and Payroll. Bul I sa1d " Why wrlle I he soflware. There must be a 
good package already available " So I searched for the best I could find . And 1 
found 1t ! 

Now. w hen II ell you thal lhese are I he besl Accounl mg programs I've seen on a 
mlcrocompul er. you probably lh1nk I hal you are Jusl l lslenlng to another sales 
pi tch. But you're not You're listenmg to a businessman w ith over twenty years 
comb•ned expenence •n sales . management . and programming. So when 1 say 
th at these programs w •ll work for you. it really means something. 

Each program. designed tor the Moaetll or 16. w ill work w i th one o r more floppy 
or hard d1sks. With each program. I'll •nctude a 200 page manual wr itten with 
the first t•me user '" mind. and a set o f sample data f1 les so you can start using 
the program fight away. 

But I won't stop there . If you have a quest1on , or a problem. call me. You won 't 
get an operato r , or order taker. You'll get me. And If I can't talk to you on the 
spol . I'll call you back . And I 'll fix your problem FAST. 

No w I could say a lot more about these programs. but you really won't know 
how good they are unt1 l you try them . So. order the programs you need. and try 
them tor 14 days. If you' re not convinced that these are the programs for you, 
send them back . and I'll refund your money. 

My price lo r these programs IS only $289.00 each . postpaid. I could charge hun
dreds more. but I want you 10 have the best programs althe best possible price. 
So mall o r ca ll your o rder in today. I'll make sure you'll be satlsf•ed . 

Model 11116 Accounting Softwero Pockoges 

Accounts Rece1vable $289 
General Ledger ..... $289 

Accounts Payable .. 
Payroll . 

SHAWMUT SYSTEMS 
1 OS Circle Drive PO Box 324·A 

Somerset, MA 02726 
(617) 672·9794 

$289 
$289 

Ask about our Model I and Ill 
vers•ons. 

Send check. money order or 
Vlsa/ MC number 

'TRS-80 IS a Trademark 
of Tandy Corp. 

Mass. res idents add 
5°/o sales tax . 
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COPERNICA MATHEMATICA by Bruce Douglass 

']ision is a fascinating and complex · Each photodetector in the retina 
l' phenomenon. Consider Fig. 1. communicates with, or innervates, a re-

What do you see? ceiving cell called a ganglion. This gan-
Chances are you see more than some glion cell sends its visual information to 

black scribbles or strokes. Chances are higher processing centers. If many 
you see a young woman with short hair, photodetectors innervate the same 
lightly dressed , seated with her knees ganglion cell (a situation called conver-
bent in front of her. You might even say ~::::~~~==~~--~~~~~~~~~:::::~~~ gence), that cell is more likely to receive 
she is scratching her back or applying visual information than one with fewer 
suntan lotion as she basks in the sun. photodetectors innervating it. 

Don't worry, this isn' t a Rorschach Theory Thus, the ganglion cell with many 
test-but it does demonstrate the phe- photodetectors innervating it receives 
nomenon of vision. With a few unde- of edge light from a larger area than one with 
fmable strokes we can infer and recog- fewer photodetectors. This means that 
nize much about an image. d . the former is more sensitive to light and 

Some of the conclusions you draw et ect I 0 n more useful in low-light situations. The 
are more interpretation than true recog- latter receives light from a smaller area 
nition. Still, your visual system's ability and defmes a smaller area of the image 
to recognize many details from so sparse 1-----------------; field, providing greater acuity. However, 
a drawing is impressive. since it receives less light, it is useful 

Although not renowned in the animal or sharpness of an image, whereas rods only in situations with sufficient light. 
kingdom for vision, humans detect var- are used for night vision. Acuity is More rods than cones typically inner-
ious wavelengths of light (colors) over a achieved as follows. vate a ganglion cell. You can see this 
very wide range of intensity (bright- 1-----------------'----------------
ness) . Using vague clues you can identi-
fy objects without ambiguity regardless 
of spatial orientation. You can recog
nize a picture of a person even if it's up
side down. 

This is possible because visual sys
tems, animal or artificial, rely primarily 
on detection of edges. Marr and Hil
dreth of the MIT Artificial Intelligence 
Laboratory have developed a theory of 
edge detection with wide implications 
both in understanding how humans and 
animals process visual information and 
in constructing machines that recognize 
visual information. 

To better understand the concept of 
machine visual systems, you should first 
understand the human visual system. 
I'll briefly cover the organization and 
information processing of the human 
visual system, then go into Marr and 
Hildreth's theory of edge detection. At 
the end I have developed a simple rou
tine to illustrate edge detection. 

The Human Visual System 

The human visual system comprises 
two types of photoreceptor cells in the 
eye's retina, rods and cones-named for 
their shapes. (See Fig. 2.) Cones me
diate color vision, but require more 
light to operate than rods. Rods aren't 
good at detecting colors, but don't re
quire much light, particularly blue
green light. Cones correspond to acuity, 
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Figure I . 
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schematically in Fig. 2. 
In humans, there is a specialized area 

called the fovea adapted for high acuity. 
The fovea contains only cones; its ratio 
of cones to ganglion cells is about 1-to-1 . 
This area is densely packed; 1 square 
inch viewed at a distance of 3 feet covers 

plus signs and the off area with minus 
signs. This particular receptive field is 
called a center-on, surround-off field. 
Light falling on the on area excites the 
ganglion cell, while light falling on the 
off area inhibits the cell. Diffuse, highly 
scattered light falling equally on both 

The sensitivity of the center is greater 
in the middJe than at the edges. The same 
is true of the surround. Both areas ap
pear to act as though described by a two
dimensional Gaussian distribution. This 
is mathematically descnbed as: 

an area of about 40,<XX> photoreceptors. t----------------t G(X,Y} = EXP(-r'/ (2a')/(211V)) 

When light stimulates a ganglion cell, 
it sends a bit of visual information uln humans, there is The a is a spatial scale constant for 
down its axon to the optic nerve. Once the Gaussian curve. It differs between 
there, the information goes to the pre- a specialized area the two areas of the receptive field. The 
lirninary vision centers, and on to the called the fovea radius from the center is r. In X,Y coor-
prirnary visual center at the base of the adapted for high acuity. , dinates, r = SQR(xl + xl). The two-di-
cerebral conex. Ganglion cells are also mension spatial coordinates of a specif-
inhibited. This means they are less likely t----------------1 ic pixel or image area are X and Y. 
to send a bit of information. An inhib- G(X, Y) is the Gaussian distribution that 

areas has no effect, since the two effects · th · · · f th 
ited cell requires more light before it approxunates e sensttJVJty o e area 

balance one another out. However, when f ligh T h th · transmits information . o t. oget er, e entJre area acts as 
differential (distinctive) light falls on the the difference of these two Gaussian 

The Nobel Prize-winning work of two areas, one effect prevails. distributions. This is known as the DoG 
Hubel and Weisel elucidated the recep- Figure 4 shows the effects of light on function (Difference of two Gaussians): 
tive f~eld for a typical ganglion cell (Fig. certain areas of this center-on, sur-
3). The receptive f1eld of a cell is the round-off cell. The dark area shows the 
area of sensory cells that innervate it. parts of the receptive field receiving 
Retinal ganglion cells are usually divid- light. Beside each is a simplified plot of 
ed into two areas, on and off. the frequency of fuing of the ganglion 

G,-G, = EXP(-r'/ (2o,')/(2ru,) 
EXP( -r' / (m/ )/ (2,..o,) 

Figure 3 represents the on area with cell before and during illumination. This is very low-level information 
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GA NG LION CE LL. GANGL.t ON CELLS 

Figure 2. Rods and cones. 
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RE CEPTIVE FI EL D OF 
RETINAL GANGLION CELL 

Figure 3. Receptive fteld of o gong/ion cell. 

processing. More intricate processing 
occurs in other areas of the cerebral cor
tex-the vision processing areas. These 
areas of the brain are called the striate 
and peristriate cortex because of their 
appearance. There are three types of vi
sual receptor cells in the striate cortex: 
the simple, complex, and hypercomplex 
cells. 

The simple cells in the striate cortex 
receive information from many retinal 
ganglion cells. This enables their con
nections to have more complicated re
ceptive fields than the retinal ganglion 
cells. They also have discrete excitatory 
and inhibitory areas. Figure 5 shows 
examples of such receptive fields for 
simple cells in the striate cortex. 

The receptive fields are divided into 
on and off areas as well, but the shapes 
are different. Typically, the receptive 
field is rectangular with one axis longer 
than the other. The rectangular area is 
oriented in a specific direction. If the 
receptive field is similar to that of Fig. 5, 
then it is most excited by a narrow line 
of light at a 45 degree angle. If the line 
of light is rotated slightly, the simple cell 
is still excited, but not as strongly. If the 
rotation is greater, then the cell isn't ex
cited by the line of light. A rotation of 
10 or 20 degrees can abolish the 
response. 

This is an important point. The sim
ple cells of the striate cortex are 
orientation-sensitive. Figure 6 shows 
how this is accomplished by wiring 
together a few retinal ganglion cells with 
on-centers and off-surrounds. 

As their name implies, complex cells 
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have more complex receptive fields. 
Unlike simple cells that are sensitive' to 
lines of light, complex cells are sensitive 
to specific shapes (such as an L shape). 
A shape moving across their visual field 
with a certain orientation and direction 
of movement can also excite them. 
Complex cells innervate hypercomplex 
cells, which have more complicated re
ceptive fields. 

At the level of the simple cell, how
ever, we view images as collections of 
edges. ~ 

This is a brief introduction to visual 
physiology and a number of simplifica
tions have been made. 

The Theory of Edge Detection 

You might have noticed that the sim
ple cells of the striate cortex are really 
detecting edges at various rotational 
orientations. It is then important to un
derstand what an edge is. 

An edge is an area at which the inten
sity of light changes significantly. This 
is shown in Fig. 7. Figure 8 shows what 
an edge looks like mathematically. In 
Fig. Sa, the ordinate axis is the intensity 
of light, a constant until the edge, where 
the intensity level changes abruptly. This 
is the graphic representation of an edge. 

Figure 8b illustrates an edge in terms 
of the first derivative of the intensity 
function. (Remember, a derivative is 
the rate of change of a function.) The 
rate of change in intensity is small until 
the edge. Here, the rate of change is 
large. Continue away from the edge and 
the rate of change diminishes again, 
since the intensity function is a constant 
(though at a new level of intensity). 

Figure 8c shows an edge in terms of 
the second derivative-the rate of 
change of the rate of change of the 
intensity of light. At the peak of the first 
derivative (the edge), the first derivative 
is at a maximum value and is, therefore, 
not changing. The second derivative at 
the edge must therefore be zero. That is, 
the edge occurs at the zero-crossing of 
the second derivative of the intensity 
function. 

Our theory states that edge detection 
takes place in three stages. First, the im
age is smoothed, then differentiated, 
and then the derivatives are scanned for 
peaks (if the flfSt derivative is used) or 
zero-crossings (if the second derivative 
is used). 

In the visual system, the DoG func
tion is the smoothing fllter. We need a 

CENtER 
ILLUMINATED 

SURROUND 
ILLUMINATED 

OtFF'USE 
IL L UMIN AT ION 

FREQUENCY I__;
IL LUMINATION BE~ 

FREOUEHCVI ~ 
ILLUMINATION BE~ 

FREQUENCY ! J 
ILLUMINAT ION BEGINS 

F~gure 4. Eiffects of illumination on ganglion cell. 
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Figure 5. Receptive ftelds of simple cells. 
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Figure 6. Wiring o receptor fteld. 

derivatizer that operates in two dimen
sions. The Laplacian operator 

is such an operator. V2G is the spatial 
derivative of the smoothing function G. 
When the DoG function's spatial scal
ing parameters u1 and u2 are close in 
value, the DoG function is similar to the 
V2G function. The DoG function is nor
mally used to describe what occurs in 
the retina, while the V2G is the ideal 
smoothing function. 

A smoothed image is created by con
volving the image I{X, Y) with the 
smoothing fllter G. This is written G • I; 
the • is the convolving operator in 
conventional mathematical notation. 
We then differentiate the smoothed im
age by applying the Laplacian operator 
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,-' 4 N (()G[ IN A VISUA L IM AG[ 

Figure 7. A n edge in visual image. 
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Figure 8. Edges- intensity changes. 

to this smoothed image. The result is: 

V'(G • I) 

This smoothed and differentiated image 
is scanned for zeros, which indicate 
edges. The Marr-Hildreth theory of 
edge detection states that v72(G • I) is 
what takes place in the retinal ganglion 
cells. The DoG function approximates 
the Laplacian of Jhe image convolved 
with a two-dimensional Gaussian ftlter. 
This is the center-surround receptive 
field we noted previously. So, biology 
has a simple way of performing a com
putationally intensive task. 

In this theory, the simple cells of the 
striate cortex scan for zeros (edges). The 
complex and hypercomplex cells in the 
striate and peristriate cortex use the 
edges to put together higher-order 
pieces of the image. 

The G operato r smooths the image 
according to the spatial scaling con-

stants in the DoG function . Different 
constants detect different types of 
edges. One of the problems in detect ing 
edges is that they don't all appear with 
the same smoothing ftlter. Some edges 
may be sharp and well delineated. 
Others may be more gradual. Varying 
the scaling constants allows us to detect 
edges over a wide range of scales. Creat
ing several maps of the image, each at a 
different scale, produces a raw sketch of 
the image. The purpose of smoothing 
the image is to limit the range of scales 
over which edges occur. In this way, 
they are easily detected. 

Convolution 

I will deal briefly with convolution. 
In continuous mathematics, convolu
tion is mathematically represented by 
the double-convolution integral : 

Sij = f • I = l v l uf(u,v)l (i - u,j- v)dudv 

which has a discrete fonnulation: 

Sij = trff(u, v)l (i - u,j - v)/ n 

The image I (X, Y) consists of pixels 
uniquely defmed by the spatial coordi
nates (X, Y). It is a spatial map of pixels, 
each representing an intensity of light. S 
is the smoothed image. The smoothed 
image is thought of as a two-dimension
al weighted average of the local area. 
Here the smoothing function f is the 
Laplacian of the Gaussian operator. 
This ftlter weighs the points near the 
center of the (I,J) pixel more than 
points further away. As you move away 
from the l,J position, the pixels contri
bute less and less to the smoothing of 
the I,J pixel, until the effect is essential
ly zero. 

The convolution operator smooths 
and differentiates the image simulta
neously, saving considerable computa
tion. You can defme r to be the radius 

10 DEF FN LG(X, Y,S) = (2 - (X I2+ YI2)/ SI2 • EXP( - (XI2+ YI2)12/ SI2) 
20 FOR I= I TO 20 
30 FOR J = I TO 20 
40 S(I,J) = O 
50 FOR U = l T020 
60 FOR V= l T020 
70 IF U > I OR J > V THEN GOTO 90 
80 S(I ,J) =S(I,J)+ 1(1 - U,J- V) • FN LP(U,V,S) 
90 NEXT V,U,J,I 

Figure 9. Image-smoothing subroutine. 
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179.95 1119.95 

Manual Only 
(Deductible on p urchase of DISkette ) 

19.95 
Po res1dents odd 6% Soles Tax 

Datascore ..- • 38 

Box 995, Sharon, Pa . 16146 
'Tra d e mark of Tandy Corp 

MOD12 
1 DR 80K $2499 

Take it with you when you go! 
CRIBBAGE .22.96 
Take a break in your journey for a re
laxing hand with your micro. The Cat's 
Paw® Cribbage challenger is a worthy 
opponent for 1 player, or an electron
ic scorekeeper for 2. 24K required. 
EXPENSE REGISTER .24.96 
Keep track of expenses while you 
travel. Supports 15 different accts. 
Save to RAM file or Cassette. Print
outs by date or acct. code. Stores re
cords of 300 transactions w ith 32K. 

Model III/IV BOTH only t40. 
Disk Please add $2. ship./hndlg. 
available. per order. 1- 1 -.-MM' _..... 

URsoFiWARi 
P.O. Box39 
Garfield, AR n732 
(5011443-2257 ..- 268 

• 
DISK BACKUP 

ONE MEGABYTE ON A C-60 
MODELS I or Ill 

Includes D•sk to D•sk Copy 
Auto Muted Oens•ty ~ecogn•t10n 

Supports most Double Oenstty Boards 
Conf•gurat•on Mode F()(' Your System 

Hassle Free Cassette R ecOf"der Operat1on 
Set Volume Control to MaJomum and Forget It 

Tape D•sks at Computer Clock Speeds to 4 MHZ 
Auto Retneval of Taped D1sk w•th Fonnattmg 
Will Backup Most Popular Dos Made D•sks 

Includes Cassette Recorde r Cont roUe r. 
Po wer Suppty, Computer Rtbbon Cable. D•sk & Manual 

Mlfllmum Requ1rements M odel I, or 111 Computer, 
One Onve, Recorder w 1th Cable. 321< of Memor)f 

Spectfy your TRS-80 Computer Model 
$ 149.95 Plus $5 00 for Hand~ng & Shoppong 

PLEASE WRITE FOR M ORE INFORMATION 

BETA ENTERPRISES INC. 
14049 Settlement Acres Drive 

Cleveland, Ohio 44142 
!2 1 6! 362-6191 ..- 25 

MOD4 
16K Ext. Bas. $ 799 

ALLOWS UNLIMITED 
COPIES OF MOST 
RADIO SHACK 
PROGRAMS 
INCLUDI NG 
SCRIPSIT AND 
VISICALC 

Comes on 1 dlok 

No Programming 
Exper•ence 
Necessary 

In 
Kansas 

316 
665-381 1 

..... 142 

HUTC HINSON , KAN SAS 67501 

MEMOREX 
rLUIBU DISCS 

WE Will NOT BE UNDER
SOLDfl Call Free (800)235-4137 
for prices and rnformation. Dealer 
inquiries rnvlled and C 0 D ·s 
accepted 

MOD16 
1 DR 128K $3898 

2 DR 80K $3149 64K 2DR RS232 $1579 2DR 128K $4510 
CASHIERS CHECK OR MONEY ORDER MUST ACCOMPANY ALL ORDERS 

(817) 825-4027 
NOCONA ELECTRONICS 
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2,000 new procrams for your 
TRS·SO® 12. 

CP/ M is the runaway 
leader in disk operating 
systems, but until now owne rs 
of Radio Shack computers 
have been locked out of the 
thousands of useful programs 
tha t operate on CP/ M. 

Now you can put the powe r 
of CP/ M into your Radio 
Shack TRS-80 II . 12, o r 16, 
... nd be a ble to use all the 
popular and useful software 
and hardware- that has been 
previously out o f your reach. 

Use any printer. 
Instead of being chained to 
Radio Shack hardware. you'll 
be able to add a video terminal, 
any printer (serial or para llel) 
and severa l Winchester 
hard disk drives with storage 
up to 80 megabytes. 

Yes! Send me free information 

Uses only 8.SK of memory. 
Since o ur first ve rsion 

went on the market in 1980, 
we've condensed and refined it 
into a compact , easy-to-use 
system enjoyed by thousands 
of users. 

Besides the sta ndard Digital 
Researc h CP/ M ma nua l, 
you'll get the 2SQ-page manual 
we've developed through our 
long ex perience in adapting 
C P/ M to Radio Shack com
puters. Our manua l has lots 
o f examples and a n index 
and glossary. 

You'll have your first working 
disk in te n minutes. 

Only $200. 
The floppy disk version of 

Pickles & Tro ut CP/ M is $200. 
The hard disk vers ions (for 
Tandy, Corvus. and Cameo) are 
$2SO. except for the multi-user 
Cameo, whic h is $400. 

----------

312 • 80 Micro, October 1983 

COPERNICA 
MATHEMATICA 

from the (I,J) pixel you are currently 
smoothing. In terms of the (X, Y) 
spatial coordinate system, r = SQR 
(X1 + Y1

). The Laplacian of the Gaus
sian operator is: 

V'G = -(i- r/2o') EXP(-r/ (2o'))/oo' 

We can easily defme a function in Basic 
that performs this function (after re
moving the scaling factors): 

DEF FN LG(X,Y,S)=(2- (Xt2+ Yt2)/ St2) 
•EXP(- (Xt2 + Yt2)/ 21St2) 

For example, the routine in Fig. 9 takes 
a 20- by 20-pi.xel image in the array I(X,Y) 
and smooths it by convolving it with the 
Laplacian of the Gaussian operator. 

Conclusion 

I have (soperficially) explored a com
putational model of vision. The method 

HThis theory of edge 
detection aids the 

understanding of human 
and animal vision . . . n 

is computationally expensive for micro
computers, but more efficient than if 
convolution were not used. You can 
build special hardware to perform the 
smoothing function via convolution, 
differentiation, and scanning for zeros. 
With this hardware, it's possible to 
sample an image at high resolution, 
convolve it with the appropriate opera
tor, and do so quickly. 

This theory of edge detection aids the 
understanding of human and animal vi
sion, as well as the construction of com
puter-based, robotic vision systems in 
the future. For those interested in pur
suing the matter further, I recommened 
Dr. Marr's book, VISion: A Computa
tional Investigation into the Human 
Representation and Processing of Visu
allnfonnation. 

Further suggested references are E . 
Hildreth's " Edge Detection in Man and 
Machine" (Robotics Age, Sept. / Oct. 
1981, p. 8), D. Hubel and I. Weisel's 
" Brain Mechanisms of Vision" (Scien
tific American, September 1979, p. 
150), and D. Marr and E. Hildreth's 
"Theory of Edge Detection" (Proceed
ings from the Royal Society of London, 
Series B, Volume '2117, 1980, p. 187). • 



PRO SPORTS STATS 
LET YOUR HOME COMPUTER GIVE YOU "THE WINNING EDGE" 

IT'S 100% GUARANTEED 
IT WORKS OR YOU DON'T PAY 

LET YOUR HOME COMPUTER HELP YOU PICK SUNDAY'S WINNERS ON SATURDAY. 
AVAILABLE NOW THROUGH MODERN COMPUTER TECHNOLOGY 

COMPLETE PROFESSIONAL FOOTBALL RECORDS FROM 1970- RIGHT UP TO THE MINUTE 

All of the history. information and data needed to help you p ick winners against the sp read availab le at you r fingert ips . 

Availabl e for Apple, I.B .M . P.C . Rad io Shack , Commodore 64 and other m icro computers . Comes w ith Data Base . 
operatmg program and instruction manual 

AUTOMATICAllY UPDATED 
EACH WEEKI 

Data B ase Includes: 
- Every w in / loss record since 1970 
-Every team's record aga inst the 
spread 

-H1story of po1nts scored and 
points agamst for over/ 
under 

- H istory o f every co&ch 
-Artific1al or natural turf 
-Includes USFL 
-Automatical ly updated 
each week 
computer 
to 
computer 

EASY TO USE! 

ANSWER QUESTIONS liKE THESE 
IN SECONDS 

-What is M1am1's record agamst the spread 
from 1978 on when they play Buffalo? 

-What is the1r record against the spread 
from 1970 when they p lay any team 

on natura l turf? 
-What 1s the1r record against the spread 

from 1975-80 when they are 5 pomt 
or more favorites and playmg 

at home? 
-From 1976 on. 1f any team is a 
4-pomt favorite and p laying at 

home. what is its chance of 
beat1ng the spread? 

-What IS a team's chance of 
beatmg the spread at home 

after three consecutive 
wms aga1nst the 

spread? 

YOU SIMPLY WON'T BELIEVE THE QUANTITY OF IMPORTANT DATA AVAILABLE AT YOUR FINGERTIPS 
HELPS YOU SELECT WINNERS 

YOU SELECT THE TEAMS, CRITERIA, AND THE TIME FRAME 

FULL GUARANTEE 
Run this program on your computer for seven days and if not 

completely satisfied, return it for a full refund. 

ORDER NOW AND SAVE 
Order before September 15, 1983 and pay only $285. Reg ular pr1ce $495. Weekly computer update on ly $15 per month 

for one season (Regular $25) 40% discount on baseba ll , hockey or basketbal l programs you may purchase. 

0 Ruah me my D•t• a .. e Progr•m • nd Oper1tlng M1nuel for Pro Name 
FoottMIII Slits. If I order before September 15, I PlY only $285 
end will PlY only $1 5 per month for 1 weekly updete for one 
INSOO 1long with 1 40"/o dlacount on other Pro Sporta 
Progrema. 

0 Encloeed Ia my check for $25. Send me • Demo disk end 
lnatructlon menuel. My $25 will be epplled towerd the purchlae 
price should I ~Mclde to buy Pro FoottMIII Slits. 

Street 

C1ty --- --- - - -State __ Z1p --

Telephone --------------

Make and Model Computer --------

Meke check peyeble to: 
E1atem Computer Consulting Auoclatea, Inc., 

.-301 

0 I'm not convlnc~. aend me more lnformetlon. 
11 Dick Dr1ve, Worcnter, MA 01801 
(617) 757-3131 Ext. 104 AD-MIC 
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FUN 
HOUSE 
School Stuff 

T his month I've decorated 
the Fun House as a little red 

schoolhouse to get you kids in 
the spirit of trying a few pro
grams that will amaze your 
teachers and parents. 

I'm not talking about educa
tion. I'm talking about school 
stuff. School stuff is when the 
teacher asks you to learn the 
capital of Rhode Island, even 
if you don't live there. It's 

by Richard RameDa 
when you have to know what 
nine times nine is and be quick 
about it. 

So let's do some school stuff, 
not as education but as games. 

All five programs run in 
Level II and Color Basic. Es
paftol is a demonstration pro
gram that helps you learn for
eign vocabularies. Multiply is a 
~player game that covers the 
multiplication tables from one 

100 REM • ESPANOL • TRS-80 LEVEL II ANO COLOR BASIC 
110 REM • FUN HOUSE/ OCT . 83/ SCHOOL STUPP / R. RAME!.LA 
120 CLS 
130 DATA ROJO , RED , EL SOL , SUN , LA LUNA ,MOON,EL CATO,CAT 
140 DATA EL PERRO , OOC,OUANDO , WHEN,AQUI,HERE,GORDO,FAT,NO,NO,SI,YES 
150 CLEAR 1000 
160 DIM AS(20 ) 
1 70 FOR A• 1 TO 20 
180 READ AS(A) 
190 NEXT 
200 A=RND( 20) 
210 IF A/2• INT ( A/ 2 ) THEN BS=AS(A-1) ELSE BS=AS(A+1) 
22 0 PRINT AS(A) 
23 0 PRINT 
240 INPUT CS 
25 0 PRINT 
26 0 IF CS•BS TIIEN PRINT "RIGHT" ELSE PRINT "NO ... " BS 
270 PRINT 
28 0 INPUT "TAP ENTER TO CONTINUE";X 
290 CLS 
3 00 GOTO 200 
310 END 

Espanol 

Multip ly 

100 REM *MULTIPLY *TRS-80 LEVEL II AND COLOR BASI C 4K/R . RAMELLA 
1 10 REM• FUN HOUSE/OCTOBER 83/SCIIOOL STUFf 
120 CLS 
130 CLEAR 1000 
1 40 DIM A$(81) 
15 0 C•1 
16 0 D=81 
170 FOR A•l TO 9 
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times one to nine times nine. 
States-Capitals helps you 

learn to match and speB the SO 
U.S. states and their capitals .. 0 
Canada teaches you about that 
country's provinces and terri
tories. And Recess for Numbers 
is a break from an this brain 
stuff-a number masic trick. 

If this sounds like school, it 
isn't. Remember, we're in the 
Fun House, not the Work 
House. 

Elpaiol 
This program is simple but 

elegant. Lines 130 and 140 con
tain 20 words, 10 in Spanish 
and 10 in English. Each Spanish 
word is foBowed by the same 
word in English. In line 130, the 
Spanish rojo is foBowed by the 
English red. 

When the program runs, it 
randomly displays a word. If 
it's an English word, type in the 

~-/fi.J/7 

TheKeyBox 
Models I and ill 
Color Computer 
4K RAM, Cassette Basic 
32K RAM, Disk Basic 
Color Basic 





Fame and Fortune may be yours by entering: 

80 

Young 
Progr8.11lnter's 

Contest 
1983-1984 

Grand Prize $300, Plus Publication 
1st prlzes-$200 each, Plus Puuu. ............ va .... , v~~~ 

2nd prlzes-$100 each, Plus Publication 
3rd prizes-$50 each, Plus Publication 

Honorable Mentions-Free subscription to 
80 Micro and possible publication 

(These prizes are ln addition to our regular purchase price.) 

If you are an aspiring Programmer, 18 years or younger. enter 80 Micro·s 2nd An
nual Young Programmer·s Contest. Your en try may be for any TRS-80. Program s 
will be judged on originality, documentation (more on this below). and program 
elegance. T he age categories are 11 and under, 12 through 14, and 15 through 18. All 
entries will be judged by the 80 Micro staff. 

Rules 
I . Final entries must be In by November 1. 1983. 
2. All entries must be submitted In a 10 x 13" envelope 
and must Include: typewritten. double-spaced documen· 
tation: a prin ted copy of the program listing: a magnetic 
dtsk or cassette con taining the program listing. the docu
mentation. and any figures or tables; and a completed en· 
try blank. 
3. Documentation s hould consist of an explanation of the 
program. Its purpose. how to use fl. and the necessary soft. 
ware and hardware needed to use It (Including memory re· 

qulrements). Good documentation also points out the In
teresting algorithms and program techniques used with· 
out gtvlng a line-by-line account. 
4 . Entries must be original and unpublished. 
5. All winning programs become the property of 80 
Micro. • 
6 . The category In which you will be judged will be deter
mined by your age as of November I . 1983. You must not 
have turned 19 by that date. 
7 . You may submit as many entries as you like. however. 
each one must be submitted separately and must have all 
of the Information and materials stated above. 

---------------------------------------
The 80 Micro Young Programmer's Contest 

Name Age Date ofBI 

S treet Add.re City 

State/Zip Phone 

Machine (circle one) 

Modell Model III Model4 Model II/12/16 Modell()() 

Color Com puter Pocket Computer Other 

Include this form with your entry and return to: 
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Young Programmer's Contest 
80 Micro 
80 Pine Street 
Peterborough. NH 03458 

• A trademark of Radio Shack. a division of Tandy Corporation . 



Continlll!d from p. J 14 

Sparush word with the same 
mearung. If it's a Sparush word, 
type in the English word. The 
program continues doing this as 
long as you wish. 

No one will stop you from 
changing the words in data lines 
130 and 140. Italian, German, 
French ... they all work . You 
could also put in opposites such 
as far and near, and big and 
small, or present and past 
tenses such as swim and swam, 
and hope and hoped. 

You might want a list longer 
than 20 words. Use any line 
number from 130 to 149 for data 
lines. Make sure the list contains 
sets of two words. When your list 
is complete, count the words. If 
you don't have an even number! 
fmd out why. 

Let 's say you have 200 words 
in the list. Now make three line 
changes: 
160 DIM A$(200) 
170 FOR A = I TO 200 
200 A= RND(200) 

You had to change the 20 to a 
200 because you have 200 
words in your data list. If you 
put hundreds of words in your 
list, you might run out of 
memory or string space. 

Depending on how much 
memory your computer has, 
you can try increasing the num
ber in line 150. Line 150, as I 
have left it, clears 1,000 bytes 
for strings. 

You can save different ver
sions of this program to tape 
and it becomes a real work
horse. 

Multiply 

All right, I see all you kid~ 
trying to sneak out! Come on 
back here! The program Multi-

Lutmg contmul'd 

180 FOR B=1 TO 9 
190 AS (C)=STRS(A) +STRS( B) 
200 C=C+1 
210 NEXT B 
22 0 NEXT A 
230 CLS 
2 40 E•RND (D) 
25 0 IF D•0 THEN 500 
26 0 I F AS(E)• "" THEN 240 
27 0 f•VAL (LEFTS( AS(E) , 2) ) 
280 G=VAL(RIGHT$(A$(E) , 1 )) 
290 CLS 
3 00 PRINT f "X" G 
310 INPUT HS 
320 IF H$="0UI T" THEN 51 0 
330 H=VAL (H$) 
340 If H=P *G THEN 400 
3 50 PRINT "NO,,, • 
36 0 PRINT P" X"G" • "P* G 
37 0 FOR T=1 TO 75 0 
380 NEXT T 
390 GOTO 230 
400 PRINT 
410 PRINT "R- I-G-H-T I I ! " 
420 IF E=D THEN AS(E) ="":D=D- 1: GOTO 240 
430 FOR E•E TO D-1 
440 AS(E)•AS(E+1 ) 
45 0 NEXT 
460 AS(E ) = "" 
470 D=D-1 
480 GOTO 23 0 
490 END 
500 PRI NT "YOU ARE A CHAMPI ON MULTIPLI ER." 
510 FOR A• 1 TO 81 
52 0 IF AS(A) <> "" TH EN PRINT LEFTS( AS( A) ,2 ) " X" RI GHTS( AS(A) ,1 ) " - "; 
530 NEXT 
54 0 END 

1 00 REM *STATES-CAPITALS*TRS-80 LEVEL I I AND COLOR BAS IC 
110 REM*FUN HOUSE/ OCT . 83/SCHOOL STUFF/R .RAMELLA 
12 0 DATA ALABAMA , MONTGOMERY,ALASKA ,JUNEAU,ARIZONA,PHOENIX 
130 DATA ARKANSAS , LI TTLE ROCK, CALIFORNIA, SACRAMENTO ,COLORADO 
140 DATA DENVER, CONNECTICUT,HARTFORD , DELAWARE , DOVER,FLORIDA 
150 DATA TALLAHASSEE,GEORGIA ,ATLANTA,HAWAI I ,HONOLULU ,IDAHO , BOISE 
160 DATA ILLINOI S , SPRI NGFIELD,INDIANA , IND IANAPOL I S ,IOWA 
1 70 DATA DES MOINES , KANSAS,TOPEKA,KENTUCKY, FRANKFORT , LOUISIANA 
1 80 DATA BATON ROUGE,MAINE , AUGUSTA ,MARYLAND,ANNAPOLIS 
190 DATA MASSACHUSETTS , BOSTON , MICHICAN,LANSING,M INNESDTA 
290 DATA ST . PAUL , MI SS I SSI PPI , J ACKSON,MI SSOURI , J EFFERSON CITY 
210 DATA MONTANA,HELENA,NEBRASKA , LINCOLN,NEVADA,CARSON CITY 
22 0 DATA NEW HAMPSHIRE, CONCORD , NEW J ERSEY , TRENTON,NEW MEXICO 
230 DATA SANTA PE,NEW YORK ,ALBANY , NORTH CAROL INA,RALEIGH 
2 40 DATA NORTH DAKOTA, BI SMARCK , OHIO , COLUMBUS , OKLAHOMA 
~50 DATA OKLAHOMA CI TY, OREGON,SALEM, PENNSYLVANIA,HARRISBURG 
269 DATA RHODE I SLAND,PROVIDENCE, SOUTH CAROLI NA,COLUMBIA 
27 0 DATA SOUTH DAKOTA , PIERRE , TENNESSEE, NASHVILLE ,TEXAS,AUST IN 
28 9 DATA UTAH, SALT LAKE CITY, VERHONT, MONTPELIER,VIRGINIA,RICHMOND 
290 DATA WASHINGTON , OLYMPIA,WEST VIRGI NIA , CHARLESTON,WISCONS IN 
300 DATA MADI SON , WYOMINC , CHEYENNE 
310 CLS 
320 CLEAR 2 00 
33 0 DIM AS(l00 ) 
340 INPUT "WANT STATES(1) OR CAPITALS(2) " ; M 
350 I F M<>1 AND M<> 2 THEN CLS : PRINT " ENTER NUMBER 1 OR 2 " : GOTO 

340 
360 V=50 
37 0 FOR A• 1 TO 100 
380 READ AS( A) 
390 NEXT 
400 CLS 
410 A=RND ( l00 ) 
429 IF V=0 GOTO 56 0 
430 IF AS(A) ="" THEN 4 19 
440 IF M• 1 AND A/ 2•INT(A/ 2) THEN 410 
450 If M=2 AND A/ 2<> INT(A/ 2) THEN 410 
460 I F M=1 THEN BS• AS(A+1) ELSE BS•AS(A-1) 
470 PRINT AS( A) 
489 PRINT 
498 I NPUT CS 
500 PRINT 
510 I F CS•BS THEN AS( A)=" " :PRI NT " RIGHT"; : V•V- 1 :R•R+1:PRINT R: EL 
SE PRINT " NO •.. " BS 
52 0 PRI NT 
530 I NPUT "TAP ENTER TO CONTINUE " ;X 
540 CLS 
55 0 COTO 4 10 
56 0 CLS 
57 0 PRINT " YOU GOT TII EM ALL." 
580 PRINT " WELL DONE •• ,• 
590 END 

States-Capitals 
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FUN 
HOUSE 
ply is fun. This is the easy way 
to learn the multiplication 
tables. The program randomly 
presents 81 different multiplica
tion problems-from one times 
one to nine times nine. You 
type in the answer and tap the 
enter key. 

If you're right, you'll never 

see that same problem again 
during one play of the game. 
Remember that four times five 
and five times four are different 
problems although they have 
the same answer. If your an
swer is wrong, the program tells 
you the right answer. What 
could be fairer than that? 

When you have all 81 an
swers right, the program names 
you a champion multiplier. At 
any time you want to stop the 
game, type the word Quit in
stead of an answer. The pro-

100 REM *O CANADA*TRS-80 LEVEL II AND COLOR BASIC 4K/ R. RAMELLA 
110 REM*FUN HOUSE/ OCTOBER 83/ SCHOOL STUFF 
120 CLS 
130 DATA 1 , QUEBEC, QUEBEC,WHITE GARDEN LILY,l867 
140 DATA 2 ,0NTARIO ,TORONTO , WH I TE TRILLIUM , 1867 
150 DATA ) , BRITISH COLUMBIA, VICTORIA , FLOWERING OOGWOOD ,1871 
160 DATA 4, ALBERTA,EDMONTON1WILD ROSE , 190 5 
170 DATA S, SASKATCHEWAN , REGINA,PRAIRIE LILY , 1905 
180 DATA 6, MANITOBA,WINNI PEG,PASQOEFLOWER ,l 870 
190 DATA 7 , NEWFOUNDLAND , ST. J OHN ' S,PITCHER PLANT , l9 49 
200 DATA 8 , NEW BRUNSWICK ,FREDfRICTON, VIOLET,1 86 7 
210 DATA 9 , NOVA SCOTIA,HALI FAX, TRAILING ARBUTUS , l867 
22 0 DATA 10, PRINCE EDWARD I SLAND, CHARLOTTETOWN, LADY ' S- SLIPPER , l8 
73 
23 0 DATA 0, NORTHWEST TERRITORIES , YELLOWKNIFE ,MOUNTAIN AVENS , 0 
240 DATA 0, YUKON TERRITORY , WH ITEHORSE , FI REWEED,0 
250 CLEAR 200 
26 0 DIM A$(6 0) 
27 0 FOR A• 1 TO 60 
280 READ A$ (A) 
29 0 NEXT 
300 CLS 
310 A• RND(S) 
320 B•RND(1 2) *5-4 
))0 ON A GOSUB 350,410 ,470,530 , 610 
340 GOTO 300 
359 PRINT *WHAT IS THE CAP ITAL" 
360 PRINT "OF "A$ ( B+1 ) "? " 
370 INPUT B$ 
380 IF B$•A$ (B+2 ) THEN PRI NT "RIGHT" ELSE PRINT "IT ' S "AS (B+2) 
390 GOSUB 670 
400 RETURN 
410 PRINT "OF WHAT PROVINCE OR TERRITORY" 
420 PRINT "IS "AS(B+2) " CAPI TAL? " 
430 I NPUT BS 
440 IF B$•A$(B+1 ) THEN PRI NT "RIGHT"ELSE PRINT "IT'S " :AS(B+1) 
450 GOSUB 67 0 
460 RETURN 
470 PRINT "WHAT IS THE FLORAL EMBLEM" 
480 PRINT "OF "A$(B+1 ) "? " 
490 INPUT B$ 
500 IF 8$< >A$(8+3)THEN PRINT " IT' S "A$(B+3) ELSE PRINT "RIGHT" 
510 GOSU8 670 
520 RETURN 
530 I F 8 >5 0 THEN RETURN 
540 PRINT " IN WHAT YEAR DID" 
550 PRINT A$(8+1) " 
560 PRINT "BECOME A PROVINCE?" 
57 0 INPUT 8$ 
580 IF BS <>A$ (8+4 ) THEN PRINT " IT WAS "A$(8+4 ) ELSE PRINT "CORRE 
CTI " 
590 GOSUB 670 
600 RETURN 
61 0 IF 8>50 THEN RETURN 
620 PRINT "AMONG THE PROVINCES ," 
630 PRINT "WHAT IS RANK IN AREA" 
640 PRINT "OF "A$ (8+1 ) "?" 
650 INPUT 8 $ 
66 0 IF 8$<>A$( 8) THEN PRINT "IT IS NO, ":AS (B)I " IN SIZE" ELSE P 
RINT "RIGHT" 
670 FOR T•1 TO 75 0 
680 NEXT T 
690 RET\JRN 
700 END 
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0 Canada 

gram lists all the combinations 
you haven' t answered. This 
provides a handy study list. 

States-Capitals 
Along about the fifth grade 

you'll have a teacher who insists 
that everyone in the class learns 
to spell and match the 50 U.S. 
states and their capitals. 

In this program, you choose 
states or capitals and then 
match the missing part. If you 
choose capitals, the program 
might present Charleston. It 
waits for the answer, West 
Virginia. 

If you're wrong, it gives the 
answer and continues random
ly. If you're right, that problem 
won't come back to haunt you 
during that program run. 
Remember that you have to 
spell the answers correctly. 
· Every time the computer tells 

you Right, it also displays a 
number telling you how many 
right answers you have so far. 
That way you know how you're 
progressing toward spelling all 
50 capitals. 

Near the end of a run, this 
program might pause for a while 
as it searches for the few remain
ing questions you haven't an
swered. Be patient. 

0 Canada 
I've heard from a surprising 

number of Canadians__:_from 
Montreal all the way up to Yel
lowknife. And for them (and 
Americans too) I've put togeth
er a program about Canada's 
I 0 provinces and two terri
tories. 

You Americans might envy 
the Canadians because they 
have only 12 state-like divisions 
to learn. I've talked to some 



Your Computer Can Talk With 

omY 
SPEECH SYr.iTHESm KH5 

TYPICAL APPLICATIONS: 

•lnduetrlal •Gamel 
•Educational •Security Syetem5 

Kits conta1n a!l parts needed lor lunc 
llonal, htgh Quality speech syn 
theSizer Manuals gu1de you to a suc 
cessful Protec t 

OIGYI
•eo• 

OIGYII 
'125 .. 

DIGYII+ 
•1as• 

uee on parallel printer 
port fot Modele I, Ill, l IV 
computer•. 143 + word 
voc:abulary. 

u .. on Model Itt l IV 110 
buae, Model I expaneton 
buu. 143 + word 
voc:abu lary. 

Same 11 OIGY II with 274 
word vocabulary. 

,.., ........... . .. - "-"· ....... I-OIW 
_.,.,_ ._ oiHI - _.._. odd 
IJO.• 

A N ~· ...... n-lot 10 Cloy a 

P 0 Box 2492 
Northbmok. IL 

60062 (312) 394-8890 
Money 01- a COO. & P•oonat c:necao ec; 
ceQtecl A.Jow 3 ·4 ..,...._. tot' ~ .a.no.a 

reSIOentJ edd e' Sales ..... InQuire lbOut OAJI QUell!...,- .,..,lily Cll..:c>unla 

.... s.. list ol Adw<tls.n on Page 323 

Sy.a:m. include the CXJlfto 

piece KJV Bible text on 
disks. TiiE WORD pro
caaor can search the 
Scriprures for any word or 
phraae. Any portion of the 
Bible can be printed or 
displayed. Create your own 
library of research materials 
or use ouB, called TOPICS. 
TOPICS contains cross-reference indexes on over 200 
of the primary subjem discus5ed in Scripture. 

Bible Research Systems applies computer technology 
to personal study of the Scriprures. 

TOPICS 
$49.95 

Bible Research Systems 
9415 Burnet, Suite 208 

Austin, TX 78758 
(512) 835-7981 

.-7 

THE WORD 
processor 
$199.95 
Plut $J~ ... 

Requl.u APPLE II+, IBM·PC. 'J'RS80.111 , OSBORNE, KAYPRO, or CP/M 8" 
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RIBBONS & SUPPLIES 
SATISFACTION GUARANTEED 

FREE SHIPPING in US and CANADA 
NO MINIMUM ORDER 

FREE CATALOG 

DISCOUNTS apply to ANY COMBINA liON of 
products Deduct 10% for 6 to 23 ttems. 
15% for 24 to 99. and 20% for 100 or more 
ttems SCHOOLS may take an addittonal 5% 
dtscount. 

MASTERCARD & VISA orders. send card 
number and exptratton date. Checks accept
ed wtth no delay . 

FREE SUPPLIES CATALOG tncludes tnstruc
ttons for loading refill loops. Most orders 
shtpped wtthtn 24 hours Flonda restdents 
add 5% sales tax. 

REPLACEMENT FABRIC Ribbon tn Refill 
RIBBONS FOR Cartndge Loop 
Anadex 9500 13.00 3.95 
Anadex Word Scnbe 13.00 3.95 
Axtom GP-80M 6.50 2.93 
Axtom IMP I & II 13.50 2.93 
Base 2 13.50 2.93 
C-ltoh Prownter 5.50 2 43 
C- ltoh F-10 5.50 1 68 
Dtablo Hytype 1 5.50 1.59 
Dtablo Hytype II 5.50 1 68 
DEC LA34 5.50 2 03 
Epson MX -70. MX -80 6.50 2.93 
Epson MX-100 9.75 4.45 
IBM PC (MX-80) 6.50 2 93 
IBM PC (MX-100) 9 75 4 45 
MPI 88G. 99G . 150 13.50 2.93 
NEC 3500 TBA 2 43 
NEC Sptnwnter 5 50 2 43 
NEC PC 8023A-01 5 50 2 43 
Oktdata Mtcroltne 80 . 82. 83 (spool) 2.50 
R S. OW II (1449) TBA 2.08 
R S DMP 200 (1483) TBA 2 93 
R.S DMP 400. (1418) 5.50 1 68 
RS DMP 500 (1 482) TBA 2.93 
R S DWP 410 (1449) TBA 2.08 
R S LP6. LP8 (14 18) 5 50 1 68 
R S LP3. LP5 (1414 ) 5.50 2 43 

BASF DISKETIES, 5'/• " 
with hub ring, LIFETIME WARRANTY 

STOCKN SIDE/DEN SECTORS PRICE/ BOX 
54974 SSI DD SOFT 29.20 
54976 SS/ 00 10 29 20 
54978 SS/ 00 16 29 20 
54980 DS/ 00 SOFT 40.50 
54982 DS/ 00 10 40.50 
54984 DS/ DD 16 40.50 
54986 SS/ OUAD SOFT 42 20 
54988 SS/ OUAD 10 42 20 
54990 SS/ OUAD 16 42 20 
54992 DS/ OUAD SOFT 54 00 
54994 DS/ OUAD 10 54.00 
54996 DS/ OUAD 16 54.00 

DATA SYSTEMS 
(305) 788-2145 ,..gg 

BOX 99 • FERN PARK, FL 32730 
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Canadians about this, and in 
their schools they must learn 
their provinces, territories, and 
the 50 U.S. states and capitals! 

This program helps you learn 
to spell and match provinces 
and territories with capital cities 
and learn the ranks in area, 
floral emblems, and dates of 
entry as provinces. Just type in 
your answers (or guesses) and 
tap the enter key. 

This sent me to the encyclo
pedia, and the facts I learned 
about the huge, amazing coun
try of Canada make me want to 
visit. 

Recess for Numbers 

What is school without recess? 
Nothing! Without recess we'd go 
bonkers, so here it is. 

At the start, the program 

asks you to think of a whole 
number (not 3 Yz and not 8. 75), 
but to keep it a secret. Then the 
program shows you several lists 
of numbers. 

Look at each list and answer 
yes or no as to whether your 
secret number 1s in the list. 
Then the program guesses your 
number. 

If you have trouble keying in 
any Fun House program, write 
me: Richard Ramella, 1493 Mt. 
View Ave., Chico, CA 95926. 
Send a listing if you have a 
printer, or copy the lines that 
give you error messages and say 
what the error messages are. 
Send a stamped, self-addressed 
envelope (Canadians, send 40 
cents in coin and a self-addressed 
envelope). 

Next month we'll try some 
computer animation. • 

100 REM *RECESS FOR NUMBE RS*TRS-8 0 LEVEL II AND COLOR BASI C 4K 
110 REM*FUN HOUSE/OCTOBER 83/SCHOOL STUFF/ R. RAMELLA 
120 DATA 16,1 7 ,18 , 19,2 0,2 1 , 22,23 , 24 , 25 , 26,27,28,29,3 0, 3 1 
1 30 DATA 8 , 9,19,11,1 2 ,13 , 14,15 ,2 4 , 25 ,26,27 , 2 8 , 29,39,31 
1 49 DATA 4 , 5 ,6, 7 ,12,13,1 4 ,1 5 ,20,21,22, 23 , 28,29 , 30, 31 
159 DATA 2 , 3,6,7,10 , 11 , 1 4, 1 5 , 18,19,22 , 23 , 26 , 27 , 39 , 31 
169 DATA 1,3,5,7 , 9,11,13 , 1 5 , 17 ,19,21,23,25 ,27 , 29,31 
179 CLS 
1 89 PRINT " THINK OF A WHOLE NUMBER FROM" 
199 PRINT " 9 TO 31 . DON' T TELL IT TO ME." 
200 PRINT 
210 INPUT *TAP ENTER TO CONTINUE* ;X 
22 0 CLS 
23 9 C• 0 
2 49 FOR A&1 TO 1 0 
259 VS• VS+CHR$(32) 
26 9 NEXT A 
27 0 DIM 8(80) 
280 FOR AE1 TO 80 
290 READ B(A) 
3 00 NEXT A 
3 10 FOR D•1 TO 5 
320 X•C+RND(16) 
33 0 IF B(X)•0 THEN 320 
3 40 PR I NTB (X); 
350 B(X) • S 
369 V•V+1 
370 IF V<l6 THEN 320 
389 PRI NT 
390 PRINT " IS YOUR NUMBER I N THIS GROUP? " 
400 PRINT 
410 INPUT *YES OR NO*;A$ 
420 IF AS <>" YES "AND AS<> " NO" THEN PRINT @ 1 69 , V$;:PRINT@ 160, "" ;: GOTO 4 10 
43 0 IF A$ ="NO" THEN 47 0 
44 0 If D• l THEN F• F+16 ELSE IF D•2 THEN F• F+8 
450 IF DE) THEN F ~F+4 ELSE IF D• 4 THEN f •F+2 
46 0 IF D• 5 THEN f Ef+l 
470 C•C+16 
4 80 V• 0 
490 CLS 
590 NEXT D 
510 CLS 
520 PRINT " YOUR NUMBER SEEMS TO BE";F 
53 0 END 

Recess for Numbers 



PRICES PRooucrs FOR 
THE TR8·8Q® AND SERVICE 

TOO GOOD TO PASS UP! 
COLOR COMPUTER 

tape disk 
OlaQOOSIICS 17.25 
GraphiCS Editor 17.25 
Master Control II 22.95 
Buoout (Mon1tor) 16.95 
Oracle (GraphiC Momtor) 25.75 
Ultra 80 CC (Editor/Assembler) 42.50 
Ultra 80 CC Plus Oracle 64.95 
Soundsource (w1th Cable) 21.95 
Color Games by Lance 15.95 
cc thello 1275 14.95 
Ghost Cobble~", Space Invaders 1750 20.50 
Color out 11 .95 
Color Bonanza 42 95 
Color Caterpillar or Death Trap 17.25 
Color Scarfman 17.25 
Deathplanet The Oogstar A~ 15.95 
Mean Craps Machme 15.95 

GAMES 
tape diSk 

Attack Force or Cosm1c F NJhler 12 75 15.95 
Stellar Escort or Galaxy lnvas1on 12.75 15.95 
Meteor MISSIOn II or Robot Attack 12.75 15.95 
Defense Command or Super Nova 12.75 15.95 
Weerd 15.95 15.95 
Forbidden C1ty or Forbidden Planet 29.95 
Hyperlight Patrol 15.50 
Defiance (D1sk Only) or Panik 15.50 19.50 
Oev11's Tower 12.75 15.95 
Allen Defense or Bounceolds 13.95 17.25 
Sneak Th1ef 17.25 18.95 
Frogger 17.25 19.95 
Re1gn of Red Dragon or Stratos 19.95 19.95 
Double Feature 31.95 
Caterpillar or Scarfman 13.95 17.25 
Pemtrator 21.75 21.75 
Armoured Patrol or El1mrnator 19.95 19.95 
Rear Guard or Sea Dragon 1995 19.95 
Adv Tnpac 1-3, 4-6, 7-9, or 10·12 31.75 
Adventure InternatiOnal Hrnt Book 6.95 

~ctipt 
Newscript 7.1 99.95 
Newscript 7.1 plus Labels 114.95 
Newscript Daisy Wheel Prop. 39.95 
Newscript File Converter 19.95 

LYNX MODEM 
Auto Answer & Auto Dial 

for the TRS-80 Models 1 & 3 

$229 

New Version 
DOT WRITER 3 .0 

$66.50 
Dot Writer Font Disks- $23.50 

GEAP 
$38.50 

11cl•~es Corractln1 Fut•rt 

$119.50 
Grammatical Option 
Hyphenation Option 

TALLY MASTER 

39.95 
39.95 

Des1gned to help those runmng a bus1ness or house
hold lt1s eas~e~ to learn than most spreadsheel programs 
and Includes complete documentation and an on-line 
HELP command Handles up to 702 expense or 1ncome 
categones. (By Prosofl. requ11es 48K, 1 d1sk dnve) 

$64.95 

SOFTWARE 
NEWDOS80Ners. 2 
LDOS 5.1 
DOSPLUS 3.5 
DOSPLUS II 
Micro Clinic- 24.50 

$124.95 
109.95 
119.95 
195.00 

Micro Clinic - Mod 3 28.50 
Trashman 34.50 
Faster 24.95 
R.P.M.-Disk Timer 22.50 
Super Utility Plus 3.0 63.95 
EDAS IV 84.95 
M-ZAL Release Two 119.50 
LDOS Utility Disk 42.50 
LDOS FED (File Editor) 33.95 
The BASIC Answer 59.95 
Lazywriter Version 3.0 139.95 
Lazystuff 34.95 
Lazydoc 49.95 
Maxi Manager B.O. 119.50 
Maxi Mail (Mod 3 Only) 74.95 
Maxi Stat 164.95 
Maxi CRAS 79.95 
The Home Accountant 62.95 
Tallymaster 62.95 
The Postman Deluxe 99.95 
The Postman Deluxe w/Postwrite 

Microterm 
Omniterm 
Percom Doubler II w Dos + 

123.50 
64.95 
79.95 

3.4 
159.95 

Percom Doubler II w/o Dos 139.95 
Percom Data Separator 27.95 
LNW Doubler 5/8 w Dos + 194.95 
LNW Doubler w/o Dos 159.95 
LNW System Expansion II 349.00 
Small Business System Group's 

Accounting Modules - Mod 1 or 3 
175.00 

Accounting Modules - Mod 2 

Verbatim Disks 5" SS/DD 
250.00 

26.50 

• 24-Hour Shipping for Items in Stock • Toll Free Order Line 
• Free Use of Credit Cards • Free Shipping on Orders over $100 
• Large Selection-Call for Items Not Listed • Friendly, Honest, Reliable Service 

We accept V1sa, Master Card, check. cash. money 
orders, and COO In the 48 continental States add S2 50 
for UPS standard shipping, we'll pay sh1pp1ng If your 
order s over $100 Alaska and Hawau orders are 
charged actual shtpp1ng charges COD orders are 
charged an extra $2 00 and reqwe cash or cert1hed 
check on delivery POs accepted upon approval 

When ordenng by mat I, 1nclude your telephone num
ber. cred~ card mformat10n, computer model, memory 
s11e. and number of dnves. Colorado res1dents add 
appropnate sales tax (6'h% tn Denver). 

Pnces are subJect to change without not1ce 

LDOS is a TM of Logical Systems. Inc. 
.-See Ltsl of Advertisers on Pege 323 

8 .. a Applied Microsystems, Inc. 
111 •• 1 612 Washington, Denver, CO 80203 ,.. 390 

ORDER NOW 
TOLL FREE 

•ul is a TM of CAU. Inc. 

1·800-468-44 7 4 
IN COLORADO CALL 861-9250 

ns-ao is a TM of Tandy Corp. IEWICIIPT is a TM of Prosoft 
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Introducing the most logical place to store 
Elephant Memory Systems (or lesser brand5 
of dtsks~ The Trunk 

With its alphabetized library index. you can 
file or retrieve up to 60 dtsks. mstantly. 

The Trunk is made of durable molded 
plastic with a hinged. one-p1ece lid. to keep 
disks safe from dust, dirt. and other detriments 
which disks despise. 

THE TRUNK. EN 

And, it's portable. Because the lid doubles 
as a carrytng handle so your Elephant Memory 
Systems cfisks can go anywhere you do. 

There's a model for 51/4" and 8" floppies. as 
well as a cassette-and-game file and a special 
Atari · version. 

So tf you're looking for the best disk storage 
system on the market ... 

The Trunk is an open-and-shut case. 

Hephdnt Memory Systems Di~kl. 

:'\ ju/1/me of rop-qr.abtyjlopptcs. m .;m.al~v e\'t'T)! ., und .'f· mud· ' /• •r compant>tlav \,·;c~. vmr.al/y every computer on tht• market 
CIJaruntt:ed w meet or excePd f'W'T)' a;duscry standard.< emtwa !()()'{.error free and pmbiem-tree. and to mamcam tts qua lay for ut least 

J.} rmllt'JI1 pa >-.t' kl' 0\'t" a h!r-tt•ne v( hcu1y d11f}' u~f'l 

,\1arif.eted exc/um1'1} I'} Lt•admg Ed~:e Prod~Jcts. Information S1•5tem.s and Supplrl's Drvr.~ton 
·,~ !'rovtdence fltghiA'aV .\'orwo.xl MA Ol062 

Dealer• Call toll-fret> J 800-J.S38.JJ3. or m Ma.<.."<J<h~Jsetts coil col/Pet fh/71 769-8/SO 
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~cko," said Mercedes. " Don't they 
.I have anything in this state besides 

condos and K-Marts?" 
We were cruising down McGregor 

Blvd. in Ft. Meyers, FL, en route to our 
time-sharing bungalow by the sea. Mad 
Max had the radio cranked up to about 
100 decibels and was lip-synching to 
Peggy Lee's "Fever." Mercedes had 
been griping about one thing or another 
ever since the Epcot Center. It was 
about 150 degrees, and I thought wist
fully of blizzards in Utah. 

" I'm hungry," Mercedes whined. 
" I'm bored. I'm carsick. I- I-" She 
glanced at a piece of paper in her hand. 
"Lessee . .. oh, yes-I have to go to the 
bathroom.' ' 

"Why don't you go write a new oper
ating system or something?" I said. 

"I'm tired of operating systems," she 
complained. "They're never ftnished . 
I'm already up to SilverOOS 1.3.1.1.1." 

" Hey, how about a language?" said 
Max. "You haven't written a new 
language in weeks." 

" Yeah, " I chipped in. "You could 
call it Condo." 

"Hmrnm," Mercedes said. She wrin
kled her brow for a moment, and then 
disappeared into the back of the van. 

••••• 
We stopped at a phone booth where 

Max hooked up the Model 100 and col-
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lected our CompuServe e-mail from 
NHHQ. 

"More high scores," he grumbled. 
"How come nobody ever sends us 
money?" 

"You can't send money through 
e-mail," I pointed out. "Besides, high 
scores is our business." 

Max had been turning sour ever since 
the scores on the Big Board started 
looking like the populations of Far 
Eastern countries. 

"Aw, for heaven's sake," he said. 
"Do we have to take this 750,000 on 
Eliminator? And after you published 
Greg Hanssen's 99-ship patch." 

The score did seem a little outra
geous, and after several minutes' dis
cussion we added Eliminator to our 
Games Non Grata list. 

"A couple of new ones from West 
Germany," Max continued. "Martin 
Freiss of Aachen aces Apple Panic and 
Weerd, and Stefan Kunze of Moers 

by Rodney Gambicus 

checks in on Astroball. But Uwe Zim
mermann of Bochum falls short in fly
ing Saucers. 

"Hmmm .. . here's one for Olympic 
Decathlon from Adrie van Geffen of 
Rotterdam. William Hughes of 
Brussels, Belgium, misses in Penetrator. 
Sorry, Bill." 

Max dutifully logged the new scores, 
and went on. 

"What do you make of this?" he 
said. "These two guys from Long 
Valley, NJ, Brent Lewis and Mike 
Danke, say Strike Force is a pushover. 
Quote: 'The game is very easy to beat. 
After you have destroyed the enemy 
base about eight times, the game reverts 
back to the easiest level of play, and 
stays there indefmitely. We just took 
turns playing until we reached I 
milli. ' " on. 

We then got into a long argument on 
endurance records. I thought that we 
should set up a special board for games 
like Galaxy Invasion that can be played 
for hours, or even days. We would 
record the time played as well as the 
score. Max argued that such activity en
tirely violated the spirit of gaming, and 
called me a fascist for suggesting other
wise. I gave in when he threatened to 
smash the windshield with his head. 

••••• 
We fmally reached our destination at · 

Ft. Meyers Beach. The bungalow we 
had been promised by the time-sharing 
salesman (and which, you may recall 
from last month, was billed to our old 
buddy Winthrop) turned out to be a 
condo overlooking the ocean. 

"Wow," Max whooped ·as he leaped 
from the van. "Look at all that sand! 
And sky! And surf! And sun!" 

" Yeah, and all of those disgusting 
seagulls,'' Mercedes added sulkily. 

We found our apartment, which, 
much to our delight, rumed out to face 
the beach. This was too good to be true, 
I thought. Had Max fmally done some
thing right? 

I slipped the key in the lock, and 
gently swung open the door. We 
gasped. Our summer retreat, our 
precious moments of solitude before we 
once again hit the open road, dissolved 
like sugar in water. 

The apartment had been destroyed. 
The chairs and couches were stacked in 
the comers, and the pillows scattered 
about the room. Newspapers, TV din-
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Model I RS232 for R.S. Expansion Interface, 64K 
Printer Buffer Kit, VIC-20 Super Expansion Board I Kit, 
EPROM Programmers, Voice Synthesizers, IBM PC 
'QUAD' Board, Power Supply Ki ts and much morel/ 

PROMETHEUS 
HARD DISK 

SM Byte . ... . . $1295.00 
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ner trays, and beer cans littered the 
floor. The furniture was covered with 
candy wrappers, coffee cups, and old 
TV Guides. 

"You didn't tell us we had to share 
the place with a team of sumo 
wrestlers," Mercedes muttered at Max. 

••••• 

Max immediately called John Crane, 
who was incredulous. "I've got very lit
tle over lOO,<XX>," he told us. "I'm real
ly shocked that somebody could score 
that. I'm not saying that he couldn't get 
that score; I'm saying I'd like to be there 
next time someone gets it. '' 

Max called the real estate office. The 
woman was effusively apologetic, and 
promised to send a cleaning crew. 

" Make sure they bring their sand
blasters," Max warned. 

We retreated onto the balcony, where 
Max continued with our e-mail. 
Richard Clope of Waukegan, IL, an
nihilated Kyle Hoyt's 265,800 in Dig 
Out with 3,276,500, and then proceeded 
to explain his secrets. 

HYou gotta have 
faith in 

human nature. '' 

"I discovered that if I found a safe 
location just off the vertical tunnel or 
cave," he wrote, "almost all of the 
creatures would eventually end up at the 
top of the screen scurrying along the 
main horizontal tunnel. When they 
foolishly ventured into the vertical tun
nel, I was there waiting." 

"Sounds like something to contact 
the author about," I said. 

And Dig Out isn't the only game 
people are questioning. The next letter 
was from Dave Westfall of N. Olm
stead, OH, who claimed that the last few 
months' scores on Missile Attack were 
all impossible. 

"'You don't get points for attacking 

T he Big Board 

Apple Panic 120,290 Manin Freiss, Aachen, w. Germany Missile Attack 
AstrobaU 317,240 Stefan Kunze, Moers, W . Germany Monster Invaders 
Anack Force 1,732,820 Dave Smith , Raleigh, NC O lympic Decathlon 
Bable Terror 8,857 Mad Max Outhouse 
Barricade 17,520 Troy Scrapchansky, Uncasville, CT Paddle Pinball 
Caterpillar 362,883 Alvah Werner, New Albany, OH Panik 
Centipedes 94,836 Betinda Chron , T empe, AZ Penetrator 
Chicken 12,035 Noble Chowchuvech, Demarest. NJ Planetoids 
Cosmic Fighter 581,280 L. Ken Jackway, Phoenix, AZ Rear Guard 
Crazy Painter 250.000 Kevin Josephson, Chilliwack, B.C. Robot A ttack 
Cyborg 99,960 George Heineman. Framingham, MA Scarf man 
Danger in Orbit 69,640 Steve Sustacek, Danube, MN Sea Dragon 
Defense Command 126,170 Bene Dufraine, Bohon, CT Space Castle 
Demon Seed 97,410 Darren Con er, Oceanside, CA Space Intruders 
Desert Peril 84,400 Jay McLain, Clatskanie, O R Space Warp (Level 8) 
Dig Out 3,276.500 Richard Clope, Waukegan, IL Stellar Escort 
Dungeon Escape 2,028 Farhad Abrishami, Silver Spring, MD Super Nova 
Flying Saucers 2,186 Stuan Lory, Victoria, B.C . Swamp Wars 

Fortress 246,100 Darren Cotter, Oceanside, CA Temple of Apshai 
Frogger 400,900 Shawn Roberts, Oklaho ma City, O K Time Runner 
Galaxy Invasion Plus 1,113,600 Geordon Po n ice, Twining, Ml Venture 
Gauntlet 52,570 Kyle Hoyt , T itusville, FL Voyager I 
G host Hunter 41 , 190 John Kane. Nelson, N.Z. Weerd 
Insect Frenzy 520,610 Darrien Ewaniuk , Vegreville, Aha . Wild West 
Invaders from Space 655,360 Darren Cotter, Oceanside, CA 

missiles, only for spare missiles in your 
silos and remaining cities,'" Max read. 
"'You can only clear 12 waves, and 
then the game is over.' And he's got a 
chart here saying the highest score you 
can get is 18,900." 

Max got on the phone to the Com
soft Group, which produced the pro
gram, but the author was out of town. 
" Innocent until proven guilty,'' Max 
proclaimed. "You gotta have faith in 
human nature.'' 

"This from the man who took Elimi
nator off the board,'' Mercedes re
marked. "Why do people always raise 
questions about games we don't have in 
the van?" 

••••• 
As Max read, I began to feel the hair 

on my neck prickle. 
"Don't look now," Mercedes whis

pered. "But there's a guy standing 
behind us.'' 

I spun around. Sure enough, a man 
was in the middle of the room, staring 
grimly at us. He was short, a bit stocky, 
and balding. He wore a Hawaiian shirt, 
Bermuda shorts, and rubber flip-flops. 
Most disturbing of all, he had a gun in 

43,750 Shawn Roberts, Oklahoma City, OK 
32,620 Troy Scrapchansky, Uncasville, CT 
10,278 Adrie van Geffen, Rotterdam, Netherlands 

1,000,000 Kyle Hoyt, Titusville, FL 
3,980,310 Brian Gehrieh, Q uincy, IL 

66,825 Mark Owens, Houston , T X 
345,510 George Heineman, Framingham. MA 
56,450 Carl Pnanzer, Gillette, NJ 
73,290 Kevin Josephson, Chilliwack, B.C. 

143,250 Mark Fertig, Northvi lle, Ml 
679,490 David Heyman, Conway, PA 
594,500• Robert Fitzwilliam, Houston, TX 
52,700 Kevin Josephson, Ch illiwack, B.C. 
14,030 Ron Johnston, Emporia, KS 

261 Jer McLanahan, New Canaan , CT 
625,000 Kevin Josephson, Chilliwack. B.C. 

2, 138,710 · Mark Fertig, Northville, Ml 
59,130 Farhad Abrishami , Silver Spring, MD 

390 Carl Pnanzer, Gillette, NJ 
89,479 Mad Max 
58,550 Darren Cotter, Oceanside, CA 

833 Farhad Abrishami, Silver Spring, MD 
35,370 Manin Freiss, Aachen , W . Germany 
15,400 Gorman Miller, Titusville, FL 

Jovian 133,320 Mark Brinkman, Emporia. KS ' Expen mo<k 339,080 (David Smith, Kingwood, TX). 
LaserbaU 72,530 
Laser Defense 1,000,000 
Leaper 35,410 
Lunar Lander 14,100 
Mad Mines 10,220 
Manian Patrol 17,740 
Meteor Mission 2 119,750 
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Neil Matson, Panama City, FL 
David Cameron, Prince George, B.C. 
Tommy Seniuk, Vegreville, Alta. 
Darren Cotter, Oceanside, CA 
Gorman Miller, TitusviUe, FL 
Kyle Hoyt , Titusvi lle, FL 
Bob Brown , Dallas, TX 

Gomer's Cafe readers ore invited to submit their high scores, preferably 
with screen photos, for these and other Modelll //114 games. Sorry, but we 
ore no longer accepting entries for Color Computer games and, due to 
known bugs or ridiculously high scores, the following: Alien Defense, Ar· 
mored Patrol, Bounceoids, Eliminator, Galaxy Invasion, Liberator, 
Skyscraper, and Strike Force. 
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his hand. 
"Missiles, eh?" he growled. "I knew 

it! I knew you guys'd try to start 
without me!" 

"Start what?" Max asked nervously. 
"You know what," he said. "The in

vasion! The march to Cuba!" 
"What's he talking about?" Max 

munnured. 
"Uh- the Bay of Pigs, I believe," I 

said. 
"Gee, mister, that all ended a million 

years ago," Mercedes said. 
"It did?" He lowered his gun. 
"Golly, yes. That was even before 

Woodstock.' ' 
He sighed and sat on the edge of the 

coffee table. 
"Oh, dear," he said. "I must be hav

ing another flashback . Could you tell 
hle what year it is?" 

" 1983," I said. 
"Oh, dear, " he said again. "It's 

never been this bad before. That means 
I've been living here for five years." 

"If you call this living," said Max. 
"Are you a CIA agent?" Mercedes 

asked. 
"Mercedes!" I scolded. "Don't be 

rude to strangers.'' 
"That's OK," the man said. "It 

doesn't matter any more. No, I'm not. 
But I was once. A pretty good one, too, 
I don't mind admitting. I retired back in 
'70, and moved to Sanibel Island to 
write spy novels. Everybody around 
here is an ex-CIA agent, you know. But 
every once in a while I get these-spells.'' 

"Well," said Mercedes. "I'm 
Mercedes Silver, and this is Mad Max, 
and Rodney Gambicus. We're the 
Gamer's Cafe. What's your name?" 

The man cleared his throat; he seemed 
embarrassed. "I know this is going to 
sound silly, but I used my code name 
for so long that I don't remember my 
real one any more. You can just call me 
P.F." 

"What's P .F. stand for?" I asked. 
He cleared his throat again. 

"Umm ... Pink Flamingo." 
We saw then and there that here was 

a man to be reckoned with . So we 
camped out on the balcony while the 
cleaners took care of the apartment, 
and drank pina coladas (Mercedes had a 
Shirley Temple) and watched the sun set 
over the Gulf. 

There must be other ways to make a 
living, I thought. Thank goodness I 
don't know any of them. • 
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Rapid Apshai 
by Charles C. Edwards 

From time to time, 80 Micro receives 
articles that are (a) kind of short and 
(b) about games. We're happy to 
share Cafe space with the first such ar
ticle, Charles Edwards' patch for . 
Epyx Inc. 's Temple of Apshai. Ac
cording to Charles, his disk conver
sion doubles Apshai's graphics speed 
and cuts the time to load a dungeon 
level by 96 percent. ("Swell," said 
Max. "Get killed faster. '')-R. G. 

Temple of Apshai is an engrossing 
and stimulating game, but has one 
major disadvantage: It is s-1-o-w. 
Besides having to display a tremen
dous amount of material on the screen 
(Basic graphics are not known for 
their lightning speed), the game takes 
an inordinate amount of time to load a 

level of the dungeon from disk- about 
one and a half minutes f-or Level 1. 

If you have the tape version of Ap
shai, some sort of renumbering utility 
(I used TRSDOS 2.3's BASICR, but 
any renumbering utility tucked away 
in high memory will do), and a 48K 
Model l/III, you can load a dungeon 
level in four seconds and halve the 
time required to draw a room. 

The first step is to combine Dunjon
master and Innkeeper into one pro
gram, eliminating the need to load 
from disk as you move between the 
two. Enter Basic (or BASICR) and 
CLOAD Dunjonrnaster, then type 
PRINT PEEK(l6548), PEEK(l6549) 
and write down those values. (Under 
BASICR they should be 179 and 108.) 

These two locations point to the be
ginning of any Basic program. To 

1 POKE16 561 , 177 : POKE16562,2 46 : GOT01 2000 
10 CLEAR600:DEFINTD,H -Z : GOSUB15000 
16 KA=-2288:NO=KA:NT=4*Q+KA :D1=8*Q+KA: D2=12*Q+KA:MT=16 *Q+KA:MN=MT+ 
Q:NP=MN+Q:XP=NP+Q:YP=XP+Q:TR=YP+Q:XR=TR+Q:YR=XR+Q:KB=KA+2251:FORI = 
1T060:POKEKA- I,0:NEXTI 
18 DIMCC% (17) :FORI =0T01 7 :READCC%(I) :NEXT :DATA32717 ,1 546,-1 5103,176 
37 ,-1 2979 ,11,4 369 ,6400, 5861,-10880,31173,11051,20675,10497,-7878,9 
409, - 7408 ,201 
110 IFL4 >=L3THENNY=VARPTR( CC%(0)):POKENY+4,(L4-L3+1)*3:POKENY+18,1 
28 : POKENY+31,44:D EFUSR=NY:NY=USR(I I* 51 2+L3*3) :NY=USR(II*512+256+L3 
* 3) 
1 25 J=VARPTR (CC%(0 ) ) :POKEJ+4 ,L2-L1+1 : POKEJ+18,1:POKEJ+31 ,44:DEFUSR 
=J:J =USR (NX*2 56+L1) :NEXTI:RETURN 
14 5 J =VARPTR(CC%(0)) :POKEJ+4,L2-L1+1:POKEJ+18,128:POKEJ+31,36:DEFU 
SR=J : J=USR(L1*2 56+NY) : NEXT I:RETURN 
155 J=VARPTR(CC%(0 )) :POKEJ+4,L2-L1+1:POKEJ+18,1:POKEJ+31,36:DEFUSR 
=J : J=USR (L1*256+NY) :NEXTI :RETURN 
10011 INPUT"DOST THOU WISH TO SAVE THE DUNJON" ;A $:IFLEFT$ (A$,1) <>" 
Y"THEN10015 
1001 2 AN$=" LEVEL"+RIGHT$(STR$(PEEK( KA ) ) ,1 )+" / DAT":OPEN"R",1,AN$:FI 
ELD1 , 249ASA$ 
10013 FORI=0T08 :LSETA$ =PM$(I):PUT1:NEXT:CLOSE1 
10014 PRINT"LEVEL ";STR$ (PEEK(KA));" SAVED":STOP 
100 20 POKEKB+10 ,SM:RUN1 2000 
11010 PRINT"THOU ART EATEN" :POKEKB-12,0:RUN12000 
12010 CLEAR800 :DEFINTD,I-Y:GOSUB1 5000:FORI=lT043:REAOX:NEXT:FORI=l 
T010:REAOA$:NEXT 
12030 C%=15360: KA=-2288 :Q=60:KB=KA+2251 
1255 0 INPUT"ENTER DUNGEON LEVEL";L$:LV=VAL(L$) 
12580 AN$ ="LEVEL"+L$+" / DAT":OPEN"R",1,AN$: FIELD1,249ASA$ 
12590 GET1:LQ=ASC(LEFT$(A$,1)):PRINT"LEVEL:"LQ 
12610 I =1:IFLV=LQTHENGOSUB127 10 
1 2650 GET1:IFLV=LQTHENGOSUB12710 
12690 POKEKB-12,123:PRINT"LEVEL COMPLETE":RUN5 
1 27 10 LSETPM$(I-1) =A$:RETURN 
1 2720 REM *** THIS LINE HAS BEEN DELETED *** 
12730 REM *** THIS LINE HAS BEEN DELETED *** 
1 5000 DIMPM$ ( 8) ,X I, AD ,X1, X2, I: FORI=0T08: AD=VARPTR (PM$ (I)) :X I =63248 
+I*249:X2=FIX(XI / 256) :X1=XI-X2*256:POKEA0,249:POKEAO+l,X1:POKEAD+2 
, X2:NEXT:RETURN 

Program Listing /. Main ModifiCations. 



modify them to point after Dunjon
master, so that you can load Innkeeper 
right behind it, type in the following: 

IF PEEK(l6633)>= 2 THEN 
POKE16548,PEEK(l6633) - 2: 
POKE16549,PEEK(l6634) 

ELSE 
POKE16548,PEEK(l6633) + 254: 
POKE16S49,PEEK(l6634) - l 

At this point, if you try to list the 
program, you won't see anything in 
memory. Don't panic; Dunjonmaster 
is still there, hidden below the Basic 
start-of-program pointer. 

Now CLOAD Innkeeper. Its line 
numbers overlap Dunjonmaster's, so 
renumber Innkeeper in increments of 
lO starting with line number 12CXX>. (In 
BASICR the syntax to do this is 
NAME 12CXX>, 10.) 

The programs should now have 
compatible line numbers, so POKE 
16548 and 16459 back to their original 
values. Both programs are now merged 
in memory. Before making more 
changes, save this copy to disk so 
you'll have a backup. 

Next, make the changes shown in 
Program Listing 1. These changes fall 
into three categories. Lines 1- 16 mod
ify the program for 48K and reset 
memory to its proper value for Ap
shai, letting you skip the "MEMORY 
SIZE?" prompt. 

Lines 18- 155 change the graphics 
processing, using machine-language 
subroutines instead of SET and 
RESET graphics to draw and erase 
Apshai's horizontal and vertical lines. 
Listing 2 shows the source code of this 
routine. 

P.S. Available 
direct from us or at 
computer stores. 

TllS-80 IS A TANDY CORP. TRADEMARK. 

.-See List ol Advertisers on Page 323 

The GAMER'S CAFE 

ililll9 LINE CALL 9A7FH GET X AND Y START 
09129 LD B,l GET LENGTH OF LINE 

(CHANGED FROM BASIC) 
99139 LOOP PUSH BC SAVE LENGTH 
119149 PUSH HL SAVE COORDINATES 
il91Sil LD B, H PUT COORDINATES 
il916il LD C,L INTO BC 
il917il CALL ilil9BH FIND OUT WHERE WE ARE 
991811 LD DE,RET- $ GET OFFSET 
il919il ADD HL,DE. COMPUTE RETURN ADDRESS 
il92ilil PUSH HL PUT IT ON STACK 
ilil2lil LD D, BilH 811 • SET ill • RESET 

(CHANGED FROM BASIC) 
ilil22il PUSH DE SAVE SET OR RESET 
9il23il PUSH BC SAVE X COORDINATE 
9il24il LD A, C GET Y INTO A 
ilil24l DEC HL BACK UP POINTER 
9112 42 DEC HL 
ilil2Sil JP illSilH ;GO SET THE POINT 
911253 DEFM '):' ;TERMINATOR FOR ROM 
9il26il RET POP HL ;RESTORE COORDINATES 
911279 POP BC ;RESTORE LENGTH 
ilil289 INC H ;H•X L•Y (CHANGED FROM BASIC) 
ilil299 DJNZ LOOP ;CONTINUE 
ilil3"" RET ;BACK TO BASIC 
99319 END LINE 

Program Listing 2. Graphics Speedup. 

19 CLEAR39999:DEFINTA-Z 
29 FORI~lT04 :AN$• "LEVEL " +RIGHT$(STR$(I),l)+"/DAT":PRINT"LOADING • ; 
AN$:FORJ~ilT08:INPUTt-l , S$(J) :NEXT 
39 OPEN "R" ,l,AN$:FIELDl , 249ASA$ : PRINT"DUMPING ";AN$ 
49 FORJ• 9T0 8: S$•"": FORK• l T02 49: SS=SS+CHR$ ( ASC (MID$ ( S$ (J) ,I<, l)) -59) 
:NEXT : LSETA$=S$:PUTl:NEXT: CLOSEl 
59 NEXT 

Program Listing 3. Tope/ Disk Tran.ifer. 

Finally, lines 10011- 15<XX> speed up 
the loading and dumping of the dun
geon. This is accomplished by "point
ing" nine strings at the high memory 
where the dungeon is stored and 
LSETing these strings directly from 
the me buffer, a technique described 
in Lewis Rosenfelder's Basic Foster 
and Better & Other Mysteries (Up-

land, CA: IJG Inc., 1981; Radio 
Shack #62-1002). 

After saving this fmal version to 
disk, run the program shown in List
ing 3 to transfer the four dungeon lev
els from tape to disk. You must use 
this program and not the one provided 
by Epyx, since the accelerated Apshai 
uses a different disk format. • 
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FEEDBACK LOOP by Terry Kepner 

Send any questions or problems deal
ing with any area of TRS-80 microcom
puting to Feedback Loop, 80 Micro, 80 
Pine St., Peterborough, NH 03458. 

where any part of the memory-select 
circuitry is marginal, and will improve 
reliability anyway. The simplest ver-

~=~;;~;~~~~~~~~~ sion: Locate Z69 in the keyboard unit, 
and fmd pin 5. You'll see that a circuit 

Lam interested in writing documenta
tion for microcomputer systems. Ire

call seeing a program that provides a 
documentation boilerplate. That is, the 
author fills in a documentation model 
with a built-in word processor. Do you 
know where I can find the program? 

P.M. 
Portsmouth, VA 

Offhand I don't know where to fmd 
the software you describe. If you're 
seriously interested in writing software 
documentation, forget about fill-in-the
blank and change-only-what-you-need 
outlines. You must tailor documenta
tion to the software that it's describing. 
I've written several documentation 
books, and there isn't anything that 
makes it quicker or easier than having a 
firm grasp of the English language. 

When you write a piece of documen
tation, hire someone who has a strong 
English background, and have him 
proofread your work. If he can read 
your documentation and under
stand the program when he's fmished, 
then you've written good documenta
tion. If he doesn't understand what 
you're saying, you'll have to rewrite it 
since your customers will also be unable 
to understand what you're saying. 

I use that system and it really pays 
off. There have been many times I've 
had to rewrite whole sections because 
what I wrote and what I meant weren't 
the same. This is especially true when 
you're very familiar with the program. 
You are too close to it and forget that 
your reader will not understand any as
sumptions you make. 

Necessities include a copy of Web
ster's Collegiate Dictionary, Strunk and 
White's Elements of Style, a thesaurus, 
and a spelling-checker program for 
your computer. 

When writing, defme all terms 
(everyone knows that TGIF means Tell 
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Gertrude It's Finished), show the 
relationship of cause and effect (Press 
the ' A' key. The drives will spin.), avoid 
the voice-of-God syndrome, use active 
voice construction, and don't use tech
nical terms for their own sake. 

The most important consideration 
is documentation that's easy to read, 
doesn't confuse, and flows evenly from 
one topic to the next. 

About C.J. of Monaca, PA (June 
1983, p. 344), who has a problem load
ing certain machine-language programs 
from tape to disk: I believe this is an old 
problem whose solution was published 
as jar back as October 1979 (Micro
computing, p. 53). Programs that are 
loaded into low RAM, even indirectly 
as described by C.J., overwrite the low 
RAM keyboard debounce routine 
pointer address and crash the system. 

Most DOSes provide a method to de
feat the debounce routine and avoid 
these crashes. Hold down the shift and 
up-arrow keys while powering up or re
setting the computer. When the DOS 
logo appears, release the keys and stan 
working. The debounce routine is lost, 
but it's a small price to pay to get low 
RAM programs to operate. 

Next, W.C. of Cary, NC (June 1983, 
p. 352), has problems with disk reboots 
and syntax en-ors. His problem has a so
lution that I feel hasn't received enough 
publicity. Dennis Kitsz published a fiX 
in the September 1981 issue oj80 Micro 
(p. 76) that involves a minor change in 
the wiring for integrated circuit Z69 in 
the keyboard of the Model I. W. C. 
should take a look at it. 

G.S. 
Orlando, FL 

Good point about the debounce 
pointer; I'd forgotten about that. 

As for the fix mentioned by G.S., he 
says it " ... is necessary in situations 

trace goes off to the left, around, and 
back underneath Z69. It leads to pin 12. 
Cut that trace. Now attach a jumper 
wire between pin 12 and pin 10." 

S.M. wrote about a swaying screen 
trace (June 1983, p. 349). Your reply 
was RFI. J:Vot so. RFI doesn 't generally 
affect the stability of the trace, but 
rather the stability of the image. S.M. 's 
problem is simply a bad filter capacitor 
in his power supply. The amount of 
swaying depends on the temperature of 
the electrolytic capacitor, among other 
things. 

You can verify this easily and quickly 
by paralleling a good capacitor of equal 
or a higher value around the big elec
trolytic(s) in your power supply section. 
When you find the bad capacitor, evi
dent by a clear screen, you can replace it 
with the good one. 

M.K. 
Chagrin Falls, OH 

Thanks for the advice; it's much ap
preciated. 

I have a question concerning the ter
minal program (TCP) written by F. 
Barry Mulligan and distributed by The 
Bottom Shelf (TBS). 

I bought the cassette version, and 
now I want to put it on disk. I also want 
to access the Dutch PTT Videotex net
work with my Model I. The network 
uses 7511200 baud and I need to change 
TCP accordingly. How do I put the 
program on disk, and how can I change 
the baud rate? TBS doesn't respond to 
my letters. 

I.A.W.R. 
Vlissingen, Netherlands 

There's a good reason why TBS 
doesn't respond: They're out of busi
ness and have been for over a year now. 

I'm not familiar with the TCP pro-



Tired of swapping Disks from Inventory to Accounts Receivable 
to Accounts Payable etc.? Now , one system does it all. 

Introducing 

The M.B.S. 
Business Management System 

At last a completely Integrated, Menu driven System for: 

• INVOICING 
Opens Customer Files 
Opens A/ R Accounts 
Updates Inventory 
Stores Mail List Files 
Stores Sales Records 
Computes Sales Tax 

• CUSTOMER FILES 
Maintains Order Status 
Prints labels 
Prints Customer Balances 
Stores Order Amounts 
Stores Order Payments 

• MAll lABELS 

• ACCOUNTS RECEIVABLE 
Open A/ R Accounts 
Generates Monthly Statements 
Interest and Non·lnterest Accounts 
listing of Accounts Balances 
Manually Enter Charges and Payments 

• ACCOUNTS PAYABLE 
Enter Charges to Accounts 
Enter Payments to Accounts 
list Payable Balances 

• CHECK WRITING 
Print or Record Checks 
Maintains Bank Balance 
Records Deposits 

Stores b y Variable File Names 
Sorts by Zip Code 

Credit Accounts Payable 
Stores Expense Totals 

Sorts by Name 

• INVENTORY 
• FINANCIAL STATEMENTS 

Prints Sales Reports 
Sets Upper and lower Limits 
Generates Purchase Orders 
lists Inventory by Vendor 

Prints Operating Statements 
Prints Receipts Reports 
Modifies Expense and Sales Totals 

Yes, now there is a complete business syste m for the small business man. With our Business Management System, you can increase sa les with our mail label funct ion. 

Complete your Schedule C in as little as 15 minutes. Know what your business is doing, and maintain other important business fu nctions. 

This eosy to use system comes complete with instruction manual, a nd diskette on Dosplus mini TDOS operating system with extended Basic, and one year support. All 
programs are in Basic, and require two d isk drives and 48K RAM. If you nave waited for the rig ht business software for your business, your wait is over. Our current 

users love our system and you will too. 

PRINTERS 
Prowriter . . . . . . . . . . . . . . . . . . . $ 389 
Prowriter 2 . . . . . . . . . . • . . . . . . $ 689 
Starwriter FlO .... .. . ....... $1279 
Okidata 82A . . . . . . . • . . . . . . . $ 429 
Okidato 83A ...... • .. ... . .. $ 689 
Okidata 92 . . . . . . . . . . . . . . . . . $ 539 
Okidata 93 . . . . . . . . . . . . . . . . . $ 939 

MODEMS 
Hoyes Smartmodem ........ . . $ 219 
Hayes 300/ 1200 . . . . . . . . . . . . S 539 

Special Introductory Price $249.95 
Specify Model I, Model Ill or lNW 

Dealer Inqu iries Invited 

Hardware and Software 

L.N.W. 
LNW80 II .. ........... • . ... $1595 
LNDoubler >Ja ••••••••• • • • .•• $ 199 
System Expansion . . . . . . . . . . . S 339 

MONITORS 
Amdek 300 Green . . . . . . . . . . . $ 149 
Amdek 300. Amber . . . . . . . . . . S 159 
Amdek Colo r I . . . . . . . . . . . . . . $ 359 
Amdek Color II .............. S 719 
BMC Green . . . . . . . . . . . . . . . . S 89 
Ta xon RGB I .... ............ $ 319 
Taxon RGB II . . . . . . . . . . • . . . . S 549 
Taxon RGB Il l . .... . ......... $ 619 

Microcomputer Business Systems 
14030 South Springfield Road 
Brandywine, Maryland · 20613 

1-800-638-1857 

SOFTWARE 
DOSPLUS 3.5 .... . ... . ...... S 129 
DOSPLUS IV . . . . . . . . . . . . . . . . S 129 
MTERM .......... .......... S 69 
TRSDOS 6 . 0 Ennonc 1 . . . . . . . . $ 27 
TRSDOS 6.0 Ennanc 2 ........ S 27 
TRSDOS 6 . 0 Both . . . . . . . . . . . . $ 45 
Newscript 7. 1 . ............ .. S 109 
Newscript wj lobels .. ... .... . S 119 
Trosnman . . . . . . . . . . . . . . . . . . $ 35 
Foster ...........•... ...... $ 27 
RPM . ....... ........ . ... .. S 22 
Tallymoster ... . .. . . . . ....... $ 69 

• 
in Maryland 1 (301) 372-8555 - Washington, D .C. Local Call .-47 rr 
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FEEDBACK LOOP 

I 

gram and can't give you any direct ad-
vice on moving or altering it. Can 
someone else come to the rescue? 

I want to upgrade my Model II to a 
full-memory Model 16, but Radio 
Shack memory cards are too expensive 
right now. Does anyone else offer cards 
for my Modell/? 

G.M. 
Troy, NY 

I can't fmd anything on second 
sources for converting a Model II to a 
Model 16 with full memory. Does any
one else have anything? 

Where can I get a Technical 
Reference Manual for the Modell and 
the Technical Repair Manual for both 
the Model I and the CTR-81 cassette 
recorder? 

Is the Internal Expansion Board 
(from Daltex Systems) still available? 

Can I install a CRT from Langley-St. 
Clair in a Phillips TV? 

There are two wires (white and yel
low) and a ground from my computer 
to the monitor. Which is the 5-vo/t line? 

K. w.s. 
Singapore, Rep. of Singapore 

The Technical Reference Manual 
and the Technical Repair Manual for 
the Model I are the same book . To get 
it, write to National Parts Division, 900 
East Northside Drive, Fort Worth, TX 
76102, 817-870-5662. It costs $15.25, 
and the order number is MT260-2103. 
The CfR-81 technical manual is $1; the 
order number MS260-1208. Be sure to 
include the $1.50 shipping charge with 
your order. 

I can't fmd anyt.hing on Daltex Sys
tems, although Holmes Engineering 
Inc. (5175 Green Pine Drive, Salt Lake 
City, UT 84107, 801-261-5652) does sell 
such a unit. There are two versions: 
IM-2 with 16K RAM costs $119.50, and 
IM-2 with 32K RAM costs $139.50. 

You need to write directly to 
Langley-St. Clair to fmd out if their 
tubes fit your non-standard monitor. 
Tell them the exact model and type of 
Phillips TV you have, as well as the 
video tube type and serial number. 

According to my technical manual, 
pin 5 of the DIN plug is the ground, pin 
4 is the signal line, and pin 1 is the 
+ 5-volt line. The pins are numbered 1, 
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4, 2, 5, 3, going clockwise from the 
plug's front. Check the socket itself; the 
jacks should be numbered. Going by 
the colors alone isn't always a good 
idea, so check them with a volt/ ohm
meter. 

The backspace key on my Model Ill 
dQeSn 't register. Do I have to replace 
the whole keyboard? If so, how can I 
do it cheaply? 

N.J. 
Daytona Beach, FL 

No, you don't have to replace the en
tire keyboard. First, fmd someone 
who's skilled at soldering. Second, 
write National Parts (see previous let
ter) and ask for a keyswitch (#Ascm2, 
cost $1.04) for your Model III. If you 
need a new keycap, specify the char
acter and enclose an additional $1.04. 

When the pieces arrive, have the 
technician install the new keyswitch in 
place of the old one. If you want to re
place the entire keyboard (#AXX0205), 
it will cost you $68.95 plus $1.50 for 
shipping charges. 

I have a Model I with an MDX-2 
board (32K). I'm using a Percom disk 
drive ·and a Line Printer VII. The 
operating system is DOSPLUS 3.4. My 
problem is that I can't get the system 
clock to display on the screen. 
Everything else f unctions as advertised. 
I tried my DOS with a friend's Radio 
Shack expansion interface system and 
the clock feature worked. What gives? 

J.L. 
Kingwood, TX 

Your problem is with the MDX 
board. When you're operating in a 
DOS environment, the DOS usually 
maintains an ongoing clock. There's a 
clash between DOSPLUS and the 
MDX board. The MDX board either 
prevents DOSPLUS from maintaining 
the clock or interferes when DOSPLUS 
tries to display the clock feature o n the 
video. One way to test this is to go to 
Basic and try using the TIME$ and 
DATE$ commands to access the clock. 
If they work, then the MDX is interfer
ing when DOSPLUS tries to display 
the time. 

For a more thorough explanation, 
you'll have to contact the MDX board 
manufacturer. You may discover that 
your board is flawed and should be 

working perfectly with DOSPLUS in 
all respects. 

I would like to purchase an APL 
package for my Model I, but I can't 
find a supplier. STSC sells one for the 
Mode/Ill, but not for the Modell. Can 
you help? 

F. D. 
Philadelphia, PA 

APL for the Model I is available 
from four suppliers: Algorix/ Allen 
Gelder Software (Box 11721, San Fran
cisco, CA 94101, 415-681-9371, re
quires NEWDOS or LDOS), Alan 
Pearman Ltd. (Maple House, Mortlake 
Crescent, Chester, CM3 SUR, En
gland, requires CP IM), Telecomputer 
Integrated Systems Inc. (251 Spadina 
Ave., Toronto, Ontario M5T 2E2, 
Canada, 416-363-9295, requires TRS
DOS, and Ramparts (Box S-8, Gulf 
Road, Greenfield, NH 03047, comes 
with DOSPLUS). 

For the money, Ramparts has the 
best to offer. For $79.95 you get a pack
age that contains Pascal, APL, Dome 
Bookkeeping, Inventory S, Typing 
Tutor, Flo ppy Disk Diagnostic (a ne
cessity for disk drives}, T iny Comp (a 
compiler Basic), and Ninegames (for 
children). 

By the way, my sources tell me that 
STSC does have a Model I version of 
APL. 

My father is an electronics tech
nician and I'm a second year electronics 
student. We recently bought and as
sembled a Model I expansion board 
from Micro Mint. 

We can't seem to get the memory or 
anything else to work. What we need to 
know is whether the address line Al5 is 
supposed to pulse all the time or not? 
Also, where can we get a schematic for 
a revision G board and one for our 
video display? 

D.J. 
Cleveland, TN 

While I' m not an expert with the 
Micro Mint board, I do know that it's 
one of the best designed expansion units 
on the market for the Model I. In gen
eral, line A15 shows no activity if no ex
pansion box is attached, or if there's no 
memory in the expansion box when it's 
attached . With memory and a properly 
operating unit , a logic probe picks up, 



through the address lines, the pulsing of 
the system clock. 

Check to make sure you don't have 
any solder bridges, and that all the 
socket pins are cleanly and fmnly 
soldered. Either one of these conditions 
could cause the unit to fail to operate. If 
you can, get someone else to look at the 
board for mistakes. They may spot 
something you missed through famil
iarity. You can get the Technical 
Reference Manual from National 
Parts, as well as the manual for your 
video display (see previous letter for the 
address). 

I'm a professional writer and I own a 
48K tape-based Model Ill. I want to 
send text to a computer typesetter 
through a modem, but I can't find a 
program that sends tape-based Scripsit 
files over a modem. Radio Shack says I 
should get disk drives, but I don't see 
the need for them for this one purpose. 
I'd rather save my money for a good 
letter-quality printer. 

Als'o, my typesetter uses braces to 
embed typesetting codes, but the Model 
Ill doesn't have braces on the 
keyboard. Is there a way I could use the 
< and > symbols' and change them to 
braces? Fort Worth says it can't be 
done in tape-based Scripsit, just with 
disk drives. Can you help? 

B.L. 
Deerfield, IL 

I checked all my ftles and couldn't 

fmd a terminal program to match your 
requirements. I'm sure there's one out 
there, but I don't know of it. 

Does anyone know of a tape-based 
terminal program that can read in, then 
send out a Scripsit file? If it could 
change the < and > to ASCII codes 
123 and 125 it would be perfect for 
B.L. 's needs. Thanks. 

Using a Modell with Scripsit, I saved 
a lengthy and important file to tape. 
Later, I accidentally recorded another 
file over the end of the first file. Now 
when Scripsit tries to load the file, it 
fails' and I end up with an empty screen 
and no file in the text buffer. 

Using a For . .. Next loop, I can input 
the aborted file to RAM and then write 
it to disk. However, when the file is 
read by Scripsit it's all garbage, mostly 
alphanumeric gobbledegook. 

It seems that all I need to do is decode 
the garbage. How do I do it? Or is there 
another way to recover the file? 

W.L. 
Manassas, VA 

Have you tried reading, and then 
writing, the ftle to a new tape? Disk 
Scripsit and tape Scripsit use different 
methods of encoding data. If that fails, 
try using LINEINPUT# instead of IN
PUT#. These commands treat data dif
ferently. 

If those suggestions don't work, I 
can think of only two ways out of this 
mess. The ftrst is to go back to the sec-

TRIMTEK CO 
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ond file and record over it. To do this, 
rewind to the end of the frrst ftle and 
record a new end by saving a series of 
blank spaces (set up to save a file , press 
the pause button, and start saving; after 
a second, release the pause button). If 
you time it right, you might be able to 
fool Scripsit into accepting the new file 
end as the end of the fJist file, and re
cover the fJist portion of your lost text. 

The other method is to decode the 
text. Your familiarity with the text and 
how it starts gives you a clue to the 
cipher. The difficulties lie with the 
embedded Scripsit control codes, the 
block address (two for every 255-char
acter block sent to the tape), and any 
special characters you may have. 

In structure, Scripsit sends data to 
the tape as blocks. Each block consists 
of up to 255 characters, and shorter 
blocks are defmed as anything with 
fewer than 255 characters terminated 
by a carriage return and a line feed . 
Thus a short paragraph of text (fewer 
than 255 characters) has its own block. 
A series of short paragraphs implies a 
series of short blocks on tape. Longer 
text messages require more than one 
block. Experiment by saving short ftles 
and trying to decipher them. When you 
can get them right , you'll know how to 
decode your lost file . 

While trying to convert a cassette
based word processor to disk, I went to 
a Radio Shack Computer Center for a 
little help. The problem happened to be 

EDIT YOUR ROM NEW! - RSM3 FOR MDLS 1-11-111 and 411 
IMPROVED versions of the popular RSM-20 monitor available ex· 
elusively through TRIMTEK CO.- RSM3-x retains a ll of the 
popular RSM-20 commands. An al l new Ed itor modifies memory 
or disk in HEX or ASCII. Forward, Reverse and Spl it-screen scroll· 
mg. Multiple Break Points. Read/Write disk sec tors single or dou
ble densi ty etc. Runs anywhere tn memory. On spec ial self 
boot ing d isk. Transfers to any Dos. RSM3-4 written for MOL 4 80 
character screen. 

L2-SUB Mdl 1- Subst1tute your EPROMS for ROMS. A d1rec t 
replacemen t for the LEVEL-II board (please spec1fy two or th ree 
ROMS). A forth socket IS decoded at 3000H (the 2K omitted by 
RS) for your own custom 27 16 EPROM or the RSM·1 P monitor 
listed below. · · · · · L2·SUB $49.95 
L2-SUB PLUS- Extends L2·SUBS ex tra socket capabilities to 8K 
tn 2K port selected 1ncrements. by a llow1ng up to four custom 
27 16s. 

RSM3-I $29.95 (single density only) · · · · · With DD patch $39.95 
RSMII - $39.95 RSM3-III - $34.95 RSM3-4-$39.95 
TRS232 PRINTER INTERFACE- A low cost software driven out
put port to any RS232 seria l printer. A lso drives model-33 110 
baud teletypes. Plugs into cassette port on Mdls 1, 3 or 4. No 
tools requ ired. Does not interfere w ith cassette operat ion. 
Drivers for the TRS232 are already inc luded ,;; many software 
packages including the new IJG version o f ELECTRIC PENCI L. 
TRS232 with standard driver software (cassette) $59.95 
FORMATTER· "Smart" driver software for TRS232 $14.95 

- Add $2.50 for Shipping & Handl ing. Foreign $5.00 -

.-See List of AdVertisers on Page 323 

L2-SUB PLUS · · · · · $49.95 
RSMP·I MONITOR ON A CHIP! - A m1 n1-verS10n o f the SSS Mdl 1 
Monitor. In the L2·SUB fourth socket, RSMP-1 is as available as 
basic. · · · · · RSMP-1 $34.95 
POOR MAN'S EPROM PROMGRAMMER - PMEP-x-Economl· 
cal EPROM Programmer for Mdls 1. 3 or 4. Programs 27 16. 2532. 
2732. 2764 & 27 128. Please specify Computer Mdl. 
PMEP-1 thru 4 .. · · · $79.95 

Complete documentation accompanies all TRIMTEKISMALL 
SYSTEM SOFTWARE products. • 

Cali f Res1dents Add 6 •;,% State Tax (213) 889-8142 

BOX 5028-A 1000 OAKS CA. 91360 \Z: ..- 46 7 
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a reserved word in a field statement 
(i.e., 2ASC$). Surprisingly, the com
puter ~istant didn't know why the line 
constantly bombed on a syntax error. 
He suggested separating the 2, AS, and 
C$ with blanks. This worked, of 
course. 

After we solved the problem, he asked 
why I was making the conversion. He 
then gave me a disk containing SCRIP
SITI CMD and SCRIPS/CMD. Not 
wanting to look a gift horse in the 
mouth, I made a backup copy on their 
computer and took it home. My ques
tion is: What's SCRIPSI CMD? AL50, 
has 80 Micro published any type of 
patch to Scripsit that lets you read a 
directory or send printer codes to an 
Epson MX -80? 

R.P. 
Weatherford, TX 

The salesman who gave you Scripsit 
was out of place. Giving away software 
Like that will get him rued if Tandy 
hears about it. That 's a flagrant viola
tion of their rules, not to mention a 
violation of federal copyright laws. 

SCRIPS/ CMD should be a duplicate 
of your Scripsit program. You don ' t 
mention what your computer system is, 
but Model I Scripsit comes in two ver
sions, one supporting lowercase, the 
other not . Try SCRIPS/ CMD and see. 
If you can' t get it to recognize lower
case, you have the non-lowercase ver
sion as SCRIPS/ CMD. 

I don't think we've printed an article 
adapting Scripsit to read a directory 
and that lets you embed printer codes, 
but Acorn Software has a patch pro
gram called SuperScript that does sup
port these features. I've used it for 
several years and I'm pleased with its 
performance. In fact, I have never 
bothered upgrading to Radio Shack's 
SuperScripsit because I already had all 
its fealUres in my patched version of 
Scripsit. 

SuperScript retails for $50 and is 
available for Model 1/111 computers 
with a minimum of 32K and one disk 
drive. To get it , write: Acorn Software 
Products, 634 North Carolina Ave. SE, 
Washington, DC 200:>3, 202-544-4259. 

Your comments in the April issue 
were very interesting. I can tell reader 
D.F. (April 1983, p. 380) that Apparat 
has issued zaps for the SuperScripsit 
programs as of September 2, 1982. 
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New zaps are fprthcoming for the 
revised SuperScripsit Version 1.1. 
Registered NEWDOS80 owners will 
receive these zaps. 

B.T. 
Saratoga, CA 

Thanks for the information . 

To make it easier to use, I saved the 
Series I EDTASM at 1500 baud. Unfor
tunately, it still outputs object and 
source code at 500 baud. Do you have 
any suggestions on how to switch the 
source and object outputs to 1500 
baud? 

R.W. 
New York, NY 

I don't know the patches for that. 
Can anyone else help R. W .? 

Using Scripsit, I saved a jive-page 
document on a Maxell disk. When I try 
to read the file I get a directory reader
ror or HIT (hash index table) error. I 
sure would like to get this document 
back- it took a lot of work to make it. 
Could you tell me what I did wrong and 
if there's anything I can do about it? 

I have a two-drive Modell with Per
com Data Separator and the edge con
nections are all good. I have no other 
problems with the system. I do have 
Super Utility Plus, but I'm a neophyte 
with it. 

R.S. 
Santa Maria, CA 

First, you didn ' t do anything wrong; 
these things happen now and then. The 
most likely cause is a piece of dirt on the 
disk surface that makes the drive head 
skip a crucial bit of data. The dirt may 
not even be there anymore, but the gap 
in data is. To help prevent tills from oc
curring again, buy a disk drive cleaning 
kit and clean your drives on a regular 
basis. 

Now for your document. Since you 
have Super Utility Plus, most of the 
battle is over. All you need now is the 
IJG (1953 West lith St., Upland, CA 
91786, 714-946-5805) book TRS-80 
Disk and Other Mysteries by H .C. 
Penrungton ($22.50). What you have to 
do is to use Super Utility Plus to rmd 
the errant sector, and use the IJG book 
to show you how to rebuild the disk. 
With these two tools you should have 
no trouble retrieving your file. Once 

you have it in memory, save it to a 
new disk. 

One thing before you buy the IJG 
book- have you tried the Super Utility 
Plus disk repair utilities? If not, I sug
gest that you try them rust. 

I own a 48K Modell with Percom's 
original Doubler and one 80-track Per
com drive. I want to sell it to my 
brother, but he'll buy it only if it's com
patible with my new 48K Model Ill 
(double-density, 40-track drives). 

Is it possible for the Model I to read 
and write to my Mode/ Ill disks, run its 
programs, and vice versa? If so, how is 
it done? I'm confused by ads that im
ply LDOS, DOSPLUS, or Super Utility 
3.0 are the solution. 

c. w. 
Neilsville, WI 

The answer to your question is a 
qualified yes. LDOS, DOSPLUS, and 
MUL TIDOS can read Model III disks 
on a Model I as long as both machines 
are running the same DOS. Super Utili
ty 3.0 can also read Model III disks on a 
Model I and vice versa, but you have to 
know what you're doing to make it work 
right. You' ve already overcome the big
gest stumbling block: double-density on 
the Modell. 

Each of the three DOSes uses a 
slightly different approach to the prob
lem, so you'll have to contact the man
ufacturers directly to rmd out the exact 
problems involved with swapping Mod
el I and Model III disks. 

Your next problem is the 80-track 
drive. An 80-track drive writes a data 
path half the width of a normal 40-
track drive. Putting a 40-track disk in 
an SO-track drive causes no problems. As 
far as the S(}.track drive is concerned, the 
40-track disk is an 80-track disk with 
every other track a duplicate of the 
preceding track. Going the other way is 
the problem. An 80-track d isk in a , 
40-track drive causes difficulties. The 
drive picks up two tracks every time it 
tries to read one. There is no simple or 
inexpensive solution to this problem. 

The best solution is to get a second 
disk drive for the Model 1: a 40-track 
drive. This makes it easy to swap the 
disks and their data. 

Swapping programs is still another 
story. Basic programs, when they don't 
use special features available on only 
one of the two machines, are easily 
transferred . Machine-language pro-



The Next Generation: 

SUPER LOG 
ADVANCED ELECTRONIC NOTEBOOK 

BY KSoft 
Over the paat two y-a. LOG Electronic Notebook has quietly been creating a re~tion in 
personal information men.gement. Designed to emulate a f- pencil and notebook, LOG 
Electronic Notebook can do tor random information what a spreadsheet program does for 
n...,_s. 

Now. even the best has been improved! KSon is pleased to announce SUPERLOG, the next 
generation of the LOG family. SUPERLOG is not a patch! It is a totaly rewritten version of the 
original LOG concept, fuly cornpabble with the LOOS 5. 1 .3 operating system currently 
endorsed by Tandy. 

SUPERLOG retains al of the versatile features of LOG while adding many new options 
requested by professional u-s: Floppy or Hard disk. Any number of LOG files par disket1e. 
1 to 32787 pagaa per file. Password protection and error checking. New text editing corn· 
mends include automatic text Wrap-Around. Expand and Delete for entire lines. a Page Copy 
command, and en Undo key to reverse editing changes. c .. sor motion Is more flexible w~h 
new key commands plus a Forms simulator. The SEARCH function is greatly enhanced with a 
Wild .Card character. casa·independen1 .-ch. and multiple word .-chat 1 0 pages/sec· 
ond. . 

Also Note: SUPERLOG is now fuly interrupt activated; ~ may be accessed from practicaly 
any foreground task including LOOS Utilities. LBASIC. LSCRIPT. EDAS. etc. w~h non· 
deetructive return to the foreground program. No other information management program is 
this versatile! 

Write or c8lt Today! We1 be glad to tel you about SUPERLOG and what it can do lor you! 

SUPERLOG 5peclly Modell or IU. $11 9 .95 
LOOS 5 . 1.3 , 48K, and 2 Drives r_.r-ed 

(Model IV version to be offered soon.) 

LOG TRSOOS versions. Models I, g1 stil availeble. 

Kloft 1801 I 992·2239 

Mastercar~ and Visa accepted. 318 Lakeside Drive 
Brandon, MS 39042 Add $5.00 for Shipping and handling. 
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DISCOUNT 
TRS 81}111 Model I & Ill 

External Mini Disk Drives 
.......... .............. 

Single Chassis 
With Power Supply: 

Fully assembled silver chassis with external card edge connector for 
easy cable installation. Chassis includes power supply and one Tan
don drive. 

* TM 100-1 
With Chassis .. ........................ 8235 

* TM 100-2 
With Chassis . .. .... ..... ... ........... .. ..... 8305 

Tandon Bare Drives: 
* TM 100-1 8 

Single Sided 40 Track . . . . . . . . . . . . . . . . . . . . . . 179 
* TM 100-2 8 

Double Sided 40 Track . . . . . . . . . . . . . . . . . . . . . . . . . 249 
CDC Bare Drives: 

* ~Double Sided 40 Track .... .. .... ... .. .. . .. .. 8249 

Printers 

Epson: Okldata: 
RXBO ................ 1399 ML82A . .. ............ '429 
FXBO .. .. .... ........ 1569 ML83A . . .. .. .. .. ..... 1689 
FX 100 .. ....... . . .. .. 1769 ML92 . ................ 1539 
Star-Micronlcs: 

Smith Corona: Gemlni·10X ...... . .... . 1309 
Gemlnl-15 . ... .. . .. .... •439 TPI .................. 1469 

Free Shipping! 
Order Now · Toll Free 

1-800-531-5475 ,,. ();,', 1:0• ( )' ·,.' 

(512) 250-1523 ,,. '··· 1 

VISA * MllterCird * Money Order * C.hler'a Check 
Add 5lfl Selea Tu If Texa Realdent 

TRS • /1 A T,..,.m Of TlltWr C.,. ....252 

(ompu"cJd 13010Research81vd .• r-1· Corp. Aust~~.n;:i~17so 
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grams that use any kind of cassette or 
disk l/0 aren't transported as easily. 
The Model III uses different addresses 
for these purposes than the Model I. 
Also, if the machine-language pro
grams contain any jumps to the ROMs, 
the programs will be incompatible. 

I have a Model Ill with one Percom 
80-track, double-density drive and an 
RS-232 board. My problem is with the 
disk drive. I've had trouble with it ever 
since I bought it, and now Percom tells 
me that they're discontinuing this prod
uct because of its unreliability. 

Would there be a problem if I pur
chased a drive such as a Teac or Tandon 
and installed it as drive zero, and chen 
inscalled the 80-track unit as drive 1? I 
know I can buy a second Percom drive 
and install it in either position. 

F. C. 
Grover, PA 

I don't blame you for being wary, 
but as far as I know you can use almost 
any drive made for the Model Ill as 
drive zero. To maintain compatibility 
with commercial Model III software, 
make drive zero a 40-track, double-den
sity unit. Whether the drive is single- or 
double-sided is up to you. The con
troller won't care one way or another. 

I need a National Weather Bureau 
chart to use with A.P. 's weather fore
casting program (January 1983, Feed
back Loop, p. 400). Do you know 
where I can get one? 

J.D. 
Pocasset, MA 

They're available from Richard E. 
Hallgren, National Weather Service, 
8060 13th St., Silver Spring, MD 20910. 

My Model l screen always filled with 
garbage, so Radio Shack replaced ics 
ROMs. That solved the problem, but 
another problem arose: The machine 
rebooted at random intervals. Since I 
had just installed the Holmes 1M2 ex
pansion board, I sent che keyboard to 
them to check it out. The technician 
replaced the three-chip ROM set with 
a two-chip ROM set. This prevented 
reboots, buc still another problem 
cropped up. 

I have an Alpha Produces joystick, 
which worked fine with my computer 
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until this point. After I received my 
computer back from Holmes, the joy
stick wouldn't work. Using the Basic 
test routine supplied by Alpha Prod
ucts, I discovered that instead of getting 
the proper number displayed, I got only 
255! I then tried the joystick on a 
friend's computer and it worked fine. 

I tried disabling the XRX modifica
tion wich no results. I contacted Alpha 
Products and they replied that they 
weren 't familiar with the Holmes board 
and so couldn't help me. Holmes didn't 
know anything about the joystick, and 
they couldn 't help me either. 

Help! 

A.L.H. 
Raritan, NJ 

Shame on them. The Alpha Products 
people should have told you to check 
the 5-volt line on the card-edge connec
tor of the keyboard. Alpha Products 
uses the 5-volt line of the expansion bus 
to drive the joystick. If that line is 
disabled, the joystick won't work. 

The Holmes technician must be a 
good worker, since it 's supposed to be 
standard practice with Radio Shack 
technicians when upgrading to the two
chip ROM set to disable the 5-volt line 
at the expansion interface edge connec
tion, especially if there are problems 
with random reboots (many technicians 
forget to do this). 

Disabling this 5-volt line reduces the 
amount of interference on the address 
and data lines. If you 're skilled at solder
ing and know your way around the in
sides of the keyboard unit, open it up 
and examine the expansion port cir
cuitry. You should see that the trace 
leading to pin 39 has been cut. Placing a 
jumper over the cut should restore the 
operation of your joystick. You may 
also fmd that it will restore the problem 
of random reboots. 

I installed an amber video display in 
my Model l monitor cabinet. The prob
lem is that the image is rather unsteady 
and responds visibly to power line fluc
tuations. Could I improve the perfor
mance by improving the electronics of 
the CR17 Would larger capacitors help? 

J.P. 
Cambridge, MA 

According to my Radio Shack 
technician, there's no way to do that. 
But he does say that the Model I video 

unit is an RCA television and that they 
might know of a way to do what you 
want. He suggests you contact an RCA 
TV repair center and ask them. 

I have an 1 1-year-old son who has a 
significant vision problem. Do you 
know of any word processing programs 
that use the 32-character display mode 
on the Model Ill? He doesn't need a 
rea/fancy program, but it has to be able 
to handle a minimum of 30-40 words 
per minute. 

c. w. 
Sacramento, CA 

None of the word processors I can 
fmd are set up to operate in the 32-charac
ter mode. The best I can offer is a Basic 
word processor, which you can prob
ably adapt to your needs, published by 
80 Micro in the May 1980 issue (p. 50). 

A friend gave me Brian Smith's "In
verse Vuieo" article that explains how 
to use inverse video on the Model I 
(May 1981, p. 176). To do this you need 
a lowercase modification. Radio Shack 
has the modification, but warns that 
some non-Radio Shack software won't 
run with their modification. 

Do you know of any companies with 
a kit that avoids this problem, or a list 
of programs that don't work with the 
Radio Shack modification? 

M.S. 
Elmira, Ontario 

I don' t have a list of programs that 
don' t work with the Radio Shack mod
ification, and I don't know of a com
pany that sells a lowercase kit. But you 
can install the Electric Pencil lowercase 
modification yourself in about an hour 
for less than $7. 

The lJG book The Custom TRS-80 
(pp. 103-106) has the procedure on how 
to install the lowercase. All you need is 
a 2102 RAM chip, an SPST switch, and 
a little solder. You can order the book 
from the 80 Micro Bookshelf, Wayne 
Green Books, Peterborough, NH 
03458, #BK1218. The book costs 
$29.95. 

I'm using a 32K Color Computer 
with one disk drive and a Daisywriter 
2000 printer. Everything works fine ex
cept Disk Scripsit. When printing, I get 
a line of cents symbols. My printer 
manual says this symbol indicates a 



A most versatile, easy-to-use. 
menu-dnven manager for th1s truly 

Random Access Database System 

TRS-80 Model I ,m and m: 
48K, 2 Disk Drives 

• Create your own f1le structure 
• Instant access to any record 
• Select records for process1ng by attnbutes 

us1ng logiCal AND. OR or NOT 
• Transfer data from one f1le to another 
• Merge address 11st With a form letter 
• Ed1t. Sort. Calculate. Pnnt custom reports 
• Rev1se f1le structure 1f needs change 

No need to re-enter the data 
• Up to 2000 rt(ords on a 40 tr ad< d1skette 

DATAFILE SYSTEMS 
801 Welch Rd . SUite 21 1 

Palo AJto. CA 94304 
(41 51 326-1 447 
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VISA 
MasterCard 

D iskette/Manual s 75 00 
Manual Only S 10 00 
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o ' I YOUR NAME HERE o l 
I 
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\ 1--PERSONALIZED 

-'-"-'- COMPUTER PAPER-
Pnnted with your name. club, anything. 
Paper is whtte 20 • stock and fits all 
printers us1ng 9 ~ x 11 continuous paper 
[8 Y2x 11 when detached] . 500 •heete 
114.85, 1000 •heet• 124.85. w. 
.,-y •hipping. Texas orders add 5 ~% 
tax. Select 1nk color: red, blue, brown, 
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delivery With M/C, Vtsa phone orders. 
Wr1te or phone P....oMiized Computer 
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A TIENTION DEALERS! 
RS-232 BOARD FOR TRS-80 

MODEL 3 or 4 

Functionally equivalent to the Radio 
Shack RS-232 Board. Meets EIA RS-
232C specifications. Programmable 
baud rate from 50 to 19,200 baud. 
Programmable parity. Word length 
and stop bits. Full o r half duplex oper
ation. 

m ImAGE (303) 794-2074 
TECHNOLOGY INC. 

5994 South St Paul Way 
Uttleton. CO 80 121 

Volume discounts 
available. 

One year 
warranty. 

.-89 
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FINALLY!! 
ARCADE GAMES AND 
GOOD GRAPHICS FOR 

MODEL 2, 12, 16 
$19.95 each -or two for $29.95! 

Galactic Invaders ... .. Munchman 
Quest for Adventure ..... Meteors 
Space Trek .... ........ Wormy 
Computer Casino . ..... . Bust-out 
The Wrath of Ken ........ Chess 
Racer X ............... Othello 

Call or write for full game list 
KUZEL COMPUTER SERVICES 

8654 W. Berwyn Ave. N3S 
Chicago, Illinois 60656 

(312) 399-0273 .-354 

Wt:'Rt: St:RIOUS 
ABOUT fUN! 

Software for 
Radio Shack's TRS-80 

MODELS II / 12/ 16 
• GAMES • ADVENTURE 

• BUSINESS • LANGUAGE 
• EDUCATION 

CALL OR WRITE FOR FREE 
BROCHURE AND MORE INFORMATION 

A Rizzo Data 
Systems Corp. 

577 Burlington Rd .. P.O. Box 458 
Bridgeton. ltJ 08.302-0.)56 

609/ 451 -7979 .-518 

TRS-ao· SOFTWARE 
Write for our mcredtb~e 

catalogue of over 100 
pages. conta1nmg hun· 
dreds o f programs lo r the 
Model I and Ill. Colour 
computer programs available rn the Fall. Cata· 
Iogue IS $5 00 refundable on your first order. All 
software •s uncondtltonally guaranteed for Ide•! 
Canadtan manufac turer and d tstobutor for 
Mollmerx Ltd of England 

OUlEAS WElCOME 

GAMES/DOS/UTIUTIES/ 
BUSINESS PROGRAMS • 'LOOS s 159 .95 • POWERMAIL PLUS S199 95 

'MULTIOOS s 129 .95 'AIRBUS s (1 95 
'ACCELt S139.95 'OATAWRITER S189.95 
'FROGII S 2H5 • DRIVER COMPILER s (3.95 

'JUMBO s ( 0 .95 'ENIGMA s 36 95 

FULLY SUPPORTED 
COMPUTER SOFTWARE 

• Tr •dtmer~ ol Tandy COf"por l hon 

JSOFT ...- 177 

P.O. 801 1437, WINNIPEG, M anitoba R3C 2Z4 
(2041 942-4963 CANADA 

Supa-Edit is a powerful machine 
language ut ility. designed to enhance 
LIST / EDIT commands of Level II Basic. 

Supa-Edit uses less than O.SK of 
computer memory and suits Model l 
and Model Ill. 

Supa-Ed it comes with and without 
lower-case driver for 16K, 32K and 48K 
systems. on premium tape. 

SUPA-EDIT 
SINGLE KEY FEATURES 

• LIST FIRST LINE 
• LIST LAST LINE 
• ENTER EDIT MODE 
• LIST LINE BY LINE 

BACK AND FORTH 
• RECOVER AFTER NEW 

SEND PAYMENT 
U .S. CURRENCY 

U.S. $10 plus U.S. $3 FOR 
RETURN AIRMAIL DELIVERY 

Elite Electronic Industries 
36 LUXMOORE STREET. 

CHELTENHAM, VIC. 31 92 
AUSTRALIA ..-12s 

TELEPHONE •61-3-583 1201 
__ , •• ,.._ .. ., ,.,...c.. 

80 Micro, October 1983 • 337 



FEEDBACK LOOP 

parity, framing, or overrun error. 
Radio Shack suggests that I create a 

Spool file on disk and then print from 
disk to printer. It works, but it's an ex
tra step I could do without. I'm also 
having trouble editing the Spool file, so 
I have to save a text file, print a spool 
file to disk, and then print the file to the 
printer. Do you have any suggestions? 
Would another program such as Tele
writer-64 have the same problem? 

R.M. 
Westminster, MD 

Color Computer Scripsit seems to 
cause many people problems when 
printing. It doesn' t send at precisely 600 
baud, which makes things difficult for 
the printers. I suggest you get another 
word processor, such as Telewriter-64 
or Super Color Writer. These programs 
seem to work better with most printers 
and offer more features for creating, 
manipulating, and printing text. 

I just installed a lowercase modifica
tion (Radio Shack compatible) on my 
48K Model I. Everything works fine, 
except when I try to enter Disk Basic. 
The machine hangs up after attempting 
to read the disk. I use DOSPLUS 3.4D, 
but their custom service desk never 
heard of this problem before. Do you 
have any suggestions? 

T.R. 
Edgewood, KY 

My first thought is: Have you checked 
your keyboard/ CPU board cable in the 
keyboard unit for broken lines? Since 
you just finished a new modification 
that involved moving the cable, that's 
the most likely spot to start with. Trou
ble here results in all kinds of weird 
reactions from the system. 

The next step is to check your solder 
connections on the CPU board. If both 
these suggestions fail to correct the prob
lem, clean all the edge connectors on the 
computer and the drive. If that doesn't 
work, I don't know what to suggest. 

I have a 16K Model Ill with an 
RS-232. I recently upgraded to 48K, 
which I understood to be a plug-in-and
go operation. With the new chips, 
PRINT MEM gives an answer of 
48068, but when I try to access any ad
dress over 32767 with PEEK or POKE, 
I get an 0 V error. Switching the RAMs 
338 • 80 Micro, October 1983 

didn 't help. The new memory, there
fore, is inaccessible to me. 

Tandy suggested the problem might 
be in the ROM, but I don 't want to take 
the unit to a repair center, have them 
remove my RAM, and then tell me that 
they can't find a problem. Now what 
do I do? 

F.K. 
Huntington, N Y 

I'm constantly amazed at the number 
of people with this problem. There's 
nothing wrong with your RAM, the 
ROM, or anything else in your com
puter. The problem is that you're us
ing the PEEK and POKE commands 
incorrectly. 

PEEK and POKE require the address 
specified be an integer between - 32768 
and + 32767. To address memory in 
locations 32768-65535, you have to use 
a negative number as the specified ad
dress. To get the number used for the 
address above 32767, use this formula: 
- 1*(65535 - desired address). To 
PEEK or POKE location 65<XX>, you 
would use the number - 535 (i.e. , 
PEEK( - 535) or POKE - 535,32). 

I tried to upgrade my 16K Model III 
to 48K using a kit from one of your ad
vertisers. Their instructions mentioned 
three jumpers at the top of the logic 
board. I don't know what a jumper is 
or what it looks like, and their instruc
tions didn't pinpoint jumper locations. 

10 A$ = "" 
20 INPUT"Numerator";N 
30 INPUT"Denominator";D 
40 JFD> NTHENAS = A$ + ". ":GOT0190 
50 R = NMODD 
60 A = (N- R)/D 
70 BS = STRS(A) 
80 AS = A$+ RIGHT$(B$,LEN(B$) - I) 
90 IFR = UfHENPRINT"The answer is " 

A$:END 
100 N = R 
110 GOT040 
190 PRINT"The answer is:" A$; 
200 JFD>NTHENN = N•!O:IFD>NTHEN 

PRINT"O"; :GOT0200 
210 R = NMODD 
220 A = (N - R)/D 
230 PRINTRJGHTS(STRS(A),l); 
240 IFR = UfHENEND 
250 N = R 
260 GOT0200 

Program Listing I . 

When reassembling the computer I did 
notice a cable in the front of the logic 
board with three or jour wires and I 
noticed a little black coupling about 2 
inches long with three or jour wires ter
minated. I didn't know what to do with 
this cable of wires, or where they went. 
There were no wires going to the CRT 
f rom the logic board. There was, how
ever, one wire going from the board 
under the tube, but I presume this was 
ground. 

When I put the computer together, 
plugged it in, and turned it on, there 
was no response or power to the CRT. 

J.B. 
Houston, TX 

You need the Model ill Technical 
Manual. Call National Parts 817-
870-5662 in Fort Worth and order it 
from them. 

I suspect your problem is the loose 
cable. You must have accidentally un
plugged the cable while putting in the 
new chips. The video monitor has three 
or four wires coming from the logic 
board that tell it what to display and 
when. When you have the manual, you 
can easily track down the proper loca
tion for the loose cable. Good luck . 

Quite some time ago I read a few ar
ticles about computing the ratio 1r to 
several thousand decimal places. I 've 
tried several times to get more than 16 
decimal places by using series calcula
tions. However, shortly after starting 
the programs it 's obvious that the num
bers used in the calculations are getting 
so small that they cause errors due to 
limited decimal places. What method 
will ensure accuracy to as many places 
as you want? 

B.C. 
Wilmington, IL 

That's an easy one: use long division. 
That is, use the same method on the 
computer the way you would on paper. 
Make each calculation as if it were an 
integer calculation. For an example, see 
Program Listing I . With a little work, 
you can adapt this program to your 
own needs. • 

Terry Kepner is a freelance writer 
and programmer, and the vice president 
of Interpro. He's been writing about 
microcomputers since 1979. 
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TREND ANALYSIS PROGRAM 
A COMPUTER AID FOR INVESTORS 

Calculates moving averages & deviation from trend. 
Uses your printer to make graphs with scales of your 
choice. Creates & maintains disk data files. 

Ideal for technical analysis of stocks, options, com· 
modities or any numerical series. Supplied on disk 
with 5 yrs of daily NYSE Composite Index prices and 
52 page Users Guide. 

For TRS-80 Model I, III or 4. Requires 48K, two disks 
and printer. 

Other investment software available. 

$45 Po11tpaid iD 
USA, Canada 

Add $7 elsewhere 

free Brochure 

Harley D. Wilbur .... 359 
9709 Elrod Road 

Kensington, Maryland 20895 

13011 949-8131 after 6 p.m. 

MASTER ELECTRONICS, INC. 
•TRS.80 Is a trademark of Tandy 

IN: Model ll's 
Model Ill's 

ALL· PRINTERS 
AND- MORE!! 

• PLUS • 
THE ALL NEW: 

TEXAS CALL COLLECT 5121689-5536 

MASTER ELECTRONICS, INC. 
228 SOUTH 7th STREET 

RAYMONDVILLE, TX 785110 

8;;;3J ~ 
u-. . ...... -.-~ 

tiiOOa.. ~~=--= 

-· ..... 
~ 
RAINBOW 
CPTlflCAlOII .... 

SYSTEM REFERENCE CARDS 

" This Is a quality document and Is beautifully con· 
celved and produced .... I am In awe of your magnificent 
document." 
H.W.W., Oeyton, Ohio 

Send Check or Money Order 

NEW! 

CAAO 

MODEL 1: BASIC & Assernbl&r 
MODEL I. BA&IC Only 
MODEL II BASIC & Assembt•r 
MODEL Ill BASoC & Aasembier 
MODEL Ill. BASIC Only 
COLOR. BASIC & Exlended 
POCI{ET: BASIC 
APPLE II• il PLUS BASIC & ~ 
APPLE li + II PLUS &ASIC O~oy 

NEW! 

Z80 

ORDER NO PRICE 

CI002 
;.01001 
FC1006 
FChl03 
I'CI ...C,. 
F'CIOC6 

CI.MI 
1'01006 
r C1001 

$4 95 
295 
59!> 
5~ 
3015 
4 95 
2~ 
495 
39!> 

Heath/Zenith 
HDOS 2.0 

FC1014 $5.95 

MoCROPROCESSOFl 

FC1C1 1 $4 95 

ZX80, ZX81 and 

Timex Sinclair 
1000 

FC1012 SS 95 

Cali TOLL·FREE for Credll Card Orders 1.eG0-2S&<S473. Or, send youo oraer wllh 
payment or complete credit card l'lforma!lon to 

·-,·--- ........ -- ... 

WAYNE G~EEt. BOOKS e Retail Sales • Peteroorough, NH 03458 
Enclose Sl 00 per order for shipping and nandllng 

r-....-·~-- ·~:~tl-..JtOatti 
~- · ~......,. ~ .. .,...,~fV'.ttC 
ZIID~ •~ r~ttiDIOO-IIK 
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NEW PRODUCTS 

The passive paper feeder for Olivetti typewrit~. 

A Guide for Your 
Typewriter 

For those of you who use 
your Olivetti as a printer, 
Rogers Products Company· 
now sells an attachable pas
sive paper guide for the 
Olivetti ET series. It lets you 
use continuous, fan-fold, or 
roll paper and forms for con
ventional and computer-gen
erated printing on your type
writer. It works equally well 
with single- and multiple-part 
forms, either punched or un
punched. 

levels of sophistication. Neo
phytes can open flies to hold 
and immediately extract in
formation, whereas experi
enced users can set up pro
cedure files to customize ap
plications, such as accounts 
receivable/ payable and ex
pense record-keeping. 

Compatible with all CP 1M
based computers, Manager 
costs $195 from Call Manager 
Inc., 1961 Old Middlefield 
Way, Mountain View, CA 
94043, 415-964-5333. 

Reader Service ,_. 575 

Standby Power 

edited by S.F. Tomajczyk 

es to the standby inverter and 
alerts you of the power fail
ure condition. Switchover oc
curs invisibly to your com
puter and system operation 
goes on uninterrupted. 

Standby operation from 
the battery lasts as long as 10 
minutes, providing you with 
ample time to save data and 
power down. Ramlock auto
matically switches back to 
line power when it's restored 
and recharges its battery. A 
front panel battery meter in
dicates the charging status. 

The Model 2SOB costs 
$545 and is sold by Ladco 
Development Co. Inc., P.O. 
Box 464, Olean, NY 14760, 
716-372-0168. Any micro
computer that draws 250 
watts or less, including the 
Model III, can use this power 
standby product. 

Reader Service ,_. 580 

Daisy Comes to 
America 

Daisy System's M45 letter
quality printer is being in
troduced to the American 
market. The M45 measures 
24 by 13 Y2 by 7 Y2 inches and 
weighs 18 kg. It handles both 
single-sheet and continuous 
forms, and offers bidirec
tional printing at 45 char
acters per second. Its long
life print hammer delivers 
high-quality print at seven 
different intensities. 

Print wheels are inter
changeable, .and the M45 uses 
a multistrike ribbon driven 
by a separate motor to max
imize ribbon life. You can 
program carriage motion. It 
provides both pitch and pro
portional spacing. · Plotting 
resolution is 5, 760 points per 
square inch. 

The M45 sells for $1,995 
and comes with an RS-232 
module as well as a multipur
pose module (a switch-select
able interface for RS-232, 
Current Loop, Centronics, 
and Data Products printers). 
The printer runs with many 
different computer systems 
by switching the interface 
module. For information, 
contact Daisy Systems, P .0 . 
Box 1010, Torrance, CA 
90505, 800-4ADAISY (US), 
800-441-5273 (CA). 

Reader Service ,_. 574 

A Versatile Workspace 
The Computer Center is a 

workstation designed for per
sonal computers and their 
accessories. Made from wood
grained laminates, it has am
ple storage space for key
board, monitor, disk drives, 
printer, manuals, floppy 
disks, and more. It also has a 
rear tray to keep cables neatly 
stored, and a multiple outlet 
receptical that provides con
venient connection of all elec
trical cables at the table. 

The Paper Guide is fully 
adjustable for paper widths 
of up to 15 inches. It snaps 
into place with no assembly 
or tools required. Available 
from Rogers Products Com
pany Inc. (249-B East Emer
son Ave., Orange, CA 92665, 
714-974-6302), it costs $195. 

Reader Service ,_. 567 

You'll never have to worry 
about losing data because of 
power problems with Lad
co's Model 2SOB. It is a pow
er standby system that has a 
rating of 250-volt am-
peres at 115 volts ac. The),:::=========== =========-, 

You're the Boss 
Manager Data Base Man

agement System is a fully in
tegrated software package 
consisting of a text editor and 
a report writer that prints out 
custom checks, preprinted 
business invoices, profit/loss 
statements, and virtually any 
other record or report . 

The Manager system ac
commodates users at all 
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systen. comes with a .10 am
pere-hour , maintenance-free 
battery plus the usual Ram
lock features. 

Ramlock protects your 
computer against power prob
lems by flltering commer~ial 
power, removing any noise or 
voltage spikes, and delivering 
clean power. It constantly 
monitors line voltage for var
iations of less than 105 and 
over 130 V. When the unit 
detects voltage problems, 
Ramlock automatically switch- Daisy arriYeS in A merica with the M45 letter-quolity printer. 



DOES STRING COMPRESSION HAVE YOU 
I TIED UP IN KNOTS? 

LET TRASH MAN™ CLEAN UP THE MESS! 
THIS PROGRAM IS A MUST FOR EVERYONE WHO USES "BASIC ' ON A TRS-80. Why? Because 11 
can reduce BASIC's string compressiOn lime delays by 95'llo or more 

# 
STRINGS 

250 
500 

1000 
2000 

SECONDS DELAY 
NORMAL TRASHMAN 

11 .8 0.7 
45 .8 1.6 

179.6 3.5 
713.2 7.8 

PERCENT 
IMPROVEMENT 

94 
96 5 
98 
98.9 

!All t omongs dent or• TAS Mudel I Mooel Ill 15 o fasler. but r I 
LIS'tng L' 11 •11ng program ovatlab eon reQuest) 

"FU'I'Eil" speeds up 
mo.t TRS-80 BASIC programs 
by 20-50%. It's helped hun· 
dreda of aatlafied people and 
It can help you. Detailed In
structions make It easy to 
use. FASTER analyses your 
BASIC programs whil~t they 
run. then displays a simple 
change. usually one line. 
that sequences program Yarl· 
ables so the ROM will find 
them fCDter. 

You can use FASTER to ap-.d up programs you'•• 
bought. CD well CD programs of your own. Since It Isn't a 
compiler, your BASIC programs cau be read and changed 
afterwards. FASTER worb on buain- programs. models. 
and games. The more complex your program, the better the 
results. 

Doe. FASTER really work? Yeal Just check the renews In 
Personal Computing, May. 1981. p. 116: "PUftll Ia •
lift ... -.y le _ .. : BO U.S. JournaL April. 1982. p. 106: 
"1-•••• PUTD to •• _,_ .. : and BO MICRO (April. 
1982. p. 40}: "If ~ ... -'tl lllle a dp1'ka•l ..,_ Ia 
~,........ .,..., ..._ h7 rana." 

FASTER runs on the TRS-80 Models I and IU. 16-48K tape 
01t disk. cmd all major operating systems. $29.95 

''QMCB COMPBESS" takes only 216 bytes ot 
memory. and remo.,.. the blanks and remarks from •••n 
the largest BASIC program ln 1- than 3 seconds. It pro
duces 1mcallor. lcuter programs without altering their logic. 

$19.95 
SPECIAL: FASTER and QUICK COMPRESS: $39.95 

WHAT 'S STRING COMPRESSION? 
When a BASIC program changes a stnng (words names, descnp

!lons). 11 moves 11 to a new place 10 memory, and •eaves a hole m 
the old place. Eventually. all ava1table memory gets used up and 
BASIC has to push the stnngs together to free up some space Th1s 
takes t1me lots of lime The computer stops runmng for seconds or 
m1nutes, and you 'Tiay even th10k 11 s crashed 

Yes! String compress1on is what 's teen causing all those In· 
tolerable delays. The keyboard won't wcrk. and unli all the stnngs 
have been collected you tust ha~e to Sit and wa1t Then th10gs run 
for a wh1le unt1l stnng compress1on 1s needed aga10 And agam 

If you're usmg your computer for busmess. !hat wastes your 
money If you re usmg 11 persona''Y 1! wastes your lime 

WHAT 'S THE SOLUTION? 
As soon as you start usong TRASHMAN those delays w111 almost 

disappear. The program os very easy to use. so you don t have to be 
a computer programmer to take advantage of 11 It· s wntten m 

machme language·' and uses only 578 bytes of memory for 1tse1f 
plus two bytes for each 'string 10 your program. It works w1th 
other mach1ne language programs and all the mafOr operatmg 
systems 

HOW WELL DOES IT WORK? 
If you use 11 w1th a BASIC progtar'1 that has only a few strmgs, 

very 11tle lime IS wasted m ~tnng compl!:sstun, and TRASHMAN w111 
be only slightly helpful But 111 programs that use hundreds or 
thousands of stnngs. tncludmg large strmg arrays TRASHMAN IS 
JUSt what you need H you have any remammg doubts. IUS! look at 
the chart and then Qet you·seof a copy as fast as posstble 

TUSBMAN is available on disk 
for just 539.95. 

ATTENTION SOFTWARE PUBLISHERS: 
Trashman may be licensed for use with your packages. 

Call for deta1ls. 

You can avoid unnecessary disk 
errors and repair bllla by using 
BPN. This easy-to-use program 
measures the rotational speed and 
fluctuations of your disk drives. and 
warns you if they are running too 
fut, too dow, or -••e.Jy. 

lncorre<:t or erratic speed is a 
common cause of unexplained disk 
errors and loss of data. RPM's docu
mentation explains how to detec:l and correct these problema 
quickly and easily. As 80 MICRO (April. 1982. page 41 ) 
sold: "If you drl.,.. have prob._ I reco-eiUI 8PM 
belon payiag to tel It repaired." 

DJI Ia supplied on diskette for the TRS-80 Models I and 
Ill. We suggest you order a copy before you need it. 

$24.95 
OBDEII FROM YOUR LOCAL SOnW&BE 

DUJ.EII, OB C&LJ. NOW, TOLL·I'BEB: 
(800) 824-7888, Operator 422 

FOR ORDERS OR INFORMATION CALL: 
(213) 764-3131. or write to us. 

® 
Dept. G, 801 560, No. Hollywood, CA 91603 ... ~ 

'I'1CIUUI W• o ccepl VISA. MollorCord. checlto. or n•n caoh. PlooM add 52.00 shopping handling wllhln U.S.A or Conado, and$~ 00 
o•or-. C.O.D. chorgo '- S2.00 In U.S onlr. w. ohop woohin one day of •eceowlng ordors. In Calli., odd &•, •, soles lax. 



MINI STANDARD 
5'' • .. DISKETTES 5 PAK 10-PAK • 

· Soli Sec tor 
Smgle S1ded 
S.DDens•ty $14.95 $26.95 

· tO PAK wlcustom library case. add SJ 00 

-UPS SHIPPING-
(No. P.O. Boxes please) 

S3 00 per pack 
-Canadian shtpptng multiply by 2-

No.1 Magnetic Media in the USA! 
- Wrile for volume prices -
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NEW PRODUCTS 

File your disks cnwzy wilh swpension file holders from C-Line Products. 

Castors allow ease of move
ment across floors and 
carpets. 

Sold by R&L Marketing 
Inc. (P.O. Box 1918, Pleasan
ton, CA 94566, 415-945-
'1iJ75), the Computer Center 
(Model #4024-1) has a sug
gested retail price of $219.95. 

Reader Service .,-. 552 

Wbat's Your Code? 
Datalock, a data protec

tion program, provides a very 
reliable means of protecting 
your mes so that only those 
who know the correct com
bination can unlock a file. 
Your combination can be any 
string of alphanumeric char
acters from one to 80 charac
ters in length. 

The program runs on CP I 
M and is available on 8- and 
5 V4 -inch disks. Datalock 
costs $95 and is sold by 
Southern Computer Systems 
Inc., 2304 12th Ave. North, 
Birmingham, AL 35234, 205-
933-1659. 

Reader Service .,-. 558 

Suspend Your Disks 
Fill up your empty filing 

cabinets with C-Line Prod
ucts' new suspension file 
folder for disks. The letter
size folder holds and protects 
two 5 114 -inch disks and two 
index cards. The non-glare 
vinyl holder provides ex-

cellent visibility and complete 
protection. The index cards 
permit ready identification 
and accounting for location 
of disks when removed from 
mes. 

The Suspension Hie Hold
ers fit into any standard 
hanging me system and are 
packed 10 to a box. Sold by 
C-Line Products Inc. (P.O. 
Box 1278, 1530 East Birch
wood, Des Plaines, lL 60018, 
312--827-6661}, it has a sug
gested list price of $22.50. 

Reader Service v 563 

Colorful Printing 
The Color Scribe printer 

(DP-9725A) produces multi
ple colors in four modes that 
include enhanced, correspon
dence, data processing qual
ity, and high-resolution 
graphics. 

Color printing uses a four
color ribbon with yellow, 
magenta, cyan, and black 
bands. This lets you select a 
different color for each 
printer pass, providing multi
ple color combinations. You 
can change colors at any 
point in a printed line. 

Single-a>lor, correspon-
dence-quality text prints at 50 
characters per second (cps), 
164 cps in the enhanced 
quality mode, and 200 cps for 
data processing quality. The 
single-color, correspondence
quality mode uses double-pass 



NEW PRODUCTS 

Color Scribe printer produces multiple colors in four modes. 

printing, whereas other single
color modes are single-pass. 

Seven International Stan
dards Organization character 
sets are provided, including, 
Swedish, Danish-Norwegian, 
German, French, Spanish, 
and Italian, in addition to the 
standard US ASCII. 

Other Color Scribe fea
tures include left, right, and 
full justification; title center
ing; positive half-line feed; 
in-line font changes; and 
RAM expandable to 12.5K 
bytes in 4K byte increments. 

Made by Anadex Inc. 
(9825 De Soto Ave., Chats
worth, CA 91311, 213-998-
8010), it sells for $2,350. 
Specify whether you want 
Centronics or RS-232 serial 
interfacing. 

Reader Service v 572 

A Basket Case 
A low-cost printout basket 

designed for microcomputer, 
word processing, and low 
volume terminal printers is 
available from See Inc. , P .O . 
Box 40215, Indianapolis, IN 
46240, 317-844-8817. 

The unit requires no spe
cial printer stand. The printer 
rests on the basket, equipped 
with rubber vibration elimin
ators to ensure that the 
printer and basket remain in 
place. A specially designed 
retainer rod keeps the signal 
cable and power cord out of 

the paper flow path. The step 
design of the basket lets you 
place the paper supply under 
it. You can also feed paper to 
the printer from a box on the 
floor. The printout basket ac
commodates both bottom
and rear-fed printers. 

Made of steel rod and fm
ished with a durable epoxy 
fmish in neutral beige, the 
printout basket is available in 
12- and 18-inch widths. You 
can use the 18-inch unit with 
either narrow or wide print
ers. The 12-inch basket costs 
$22.50; the 18-inch $24.50. 
Add $3 for shipping to each 
basket. Visa and Mastercard 
are accepted. 

Reader Service v 564 

Store 'em Away 
The Cassette File stores 

and protects up to 18 digital 
or audio cassettes. It is a 
smoke-tinted acrylic desktop 
me comprised of 18 separate 
cells. Its slanted design allows 
easy identification and re
moval of tapes. The heavy 
gauge acrylic top protects 
your tapes from dust and 

. spilled liquids. The Cassette 
File has non-slip feet to pro
vide extra security when you 
place the unit on smooth sur
faces. 

Made by lnmac (2465 Au
gustine Drive, Santa Clara, 
CA 95051, . 408-727-1970), 
the Cassette File (112444) costs 

I HARDWARE 
Model IV 64K 2 Disk + RS-232 . .. .... $1549.00 
Model IV 128K 2 Disk + RS-232 ....... 1649.00 
Model 12 80K 2 Disk System .... . .. .. . 3295.00 
Model 16 128K 2 Disk System .... .. ... 4699.00 
Model III Disk Kit with 2 Drives .. . .. . .. 599.00 
Model IV Disk Kit 128K + 2 Drives . .... 699.00 
Tandon 5 meg disk for any computer 1249.00 
Tandon 10 meg hard disk . .. .. ...... 1449.00 
Tandon 15 meg hard disk •• 0 •••••••• 1599.00 
Corvus 20 meg disk with IBM card ... 3595.00 
Okidata ML-82A printer ... . ... .. . ... .. 399.00 
Okidata ML-92 ... ... .. .. ...... . .. .. .. . 519.00 
Gemini 10 ... .. ........................ 329.00 
Call for prices on our many other products. 

FREE SOri'WARE 
With any hardware purchase thallolals over S 1.000. you may have tor FREE. any 
two programs shown ln this advert!semen11 These programs are supertor business 
programs !hal come on disk or casset1e tor any Modell. Ill. or IV. All programs come 
with our well wrtHen. user !rtendly manuals. 

SOFTWARE 
VISACALC SPREADSHEET $79.95 I• 

Comple1e spreadshee1 with !Uil screen cursor 
oon1rol. Make Pro)ecttons. Reports. Graphs. 
labels. Searches. Sorts. and Forrr.ulalions. 

SCRIPIT WORD PROCESSOR $79.95 
Full Screen Text Editor. You may add. move. 
dele1e. underllne. indent. center. Justily. 
Fully machine oode for speed 8t pertormanoe. 

VERSAFILE DATA BASE $79.95 
Free formatted dala base with extensive edi1 
and search commands. Full prtn1er support. 
High speed operallon and menu supported. 

ACCOUNTS RECEIVABLE $79.95 
Monthly stalemenls. aging reports. journals. 
au1omatic 1o1als for posting to Ledger. Easy 
1o add. delete. or modify all 500 accounls. 

ACCOUNTS PAYABLE $79.95 
Prtnls checks. mont! or cash Oow. del ailed 
reports. up 10 200 vendors. Handles 1 000 
transactions. User de!lned parame1eo;. 

Hundreds of other tealuresl Call tor de1ails. 
Each program comes with an extensive manual and 
Is available on Disk or Cass. for any Model 1. 
Ill. or 4 oompu1er with l~K of memory. All 
5 programs may be purchased tor only $299.HI 

DEFENDOIDS 
A superior arcade s1yle game with fast action 
graphics and sound! Your mission .ts 1o rescue 
the fUel 1anks !rom 1he planers surtaoe. You 
must do ballle w1fh the evil enemy shl~ 
Machine Language. Model 1. 111. 8t 4 15.95! 

SOFTRONICS COMPUTER SYSTEMS 

918-749-6211 
2300 I. 14th Suite 203 

..-1 16 

Tulsa, Oklahoma 74104 
Include 3% shipping. $1.00 mlnlmwn. Olt residents add 
5% lax. Coil lor prices on other products. Prices 
and OYGilabillty sublecl to chan~•· Open 10 a .m . to 
6 p .m . BBS CIYQUable 4 p .m . to I a .m. 911-749·6524. 
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MODEL 4 DRIVE KITS $299 
MODEL 4 STUFF 

MODEL 4 COMPUTERS 
Bll Include •n RS232 

No charge for shipping on any Compuklt Computers 
64K one single headed drive ..•..•. - .•.•.••.•..•....• $1495. 
64K two single headed drives ........................... $1885. 
64K two double headed drives·-····-····- ·-······· J1 895. 
128K systems add only .. _ ................................... J98. 

MODEL 4 64K UPGRADE $62.95 
prime grade pre-tested RAM with Instructi ons 

MODEL 4 RS232 KIT $69.95 
completed and tested ready for Installation 

Model I, Ill, 4 green phosphor 
antiglare CRT Kit $89. 
a complete new CRT, not a filter 

MODEL 4 DISK DRIVE UPGRADE 
KITS 
All of the Compuklt Model 4 Disk Drive Upgrade Kits 
contain these features that other companies usually 
do not provide. Switching power supplies • Tandon 
disk drives • 64K of Model4 RAM • Sound • and an Easy 
to Use Installation Manual . Requires only a 
screwdriver (no soldering) The no drive upgrade 
kit ................................................................................. $299. 
One drive upgrade klt .......................................... $499. 
Two drive upgrade kit .............................................. $699. 
Two double headed drive klt.. ...... - ..................... 899. 

MODEL 
UPGRADE 

Ill to 
$750. 

MODEL 4 

Converts your Model Ill Into a Model 4 (except for 
Cabinet and disk drlves).lncludes new keyboard, 64K 
RAM, Sound, and free Installation (required). Ship us 
any working Model Ill, even If it's not all factory 
equipment, and get back a Model 4, In your case. 

MODEL 4 SOUND UPGRADE 
$29.95 

IT $29.95 
Disk based diagnostic software packageforthe Model 
I, Ill, and soon the Model 4 

MODEL Ill DISK DRIVE UPGRADE 
KITS 
All of the Compuklt Model 3 Disk Drive Upgrade Kits 
contain these features that other companies usually 
do not provide. Switching power supplies • Tandon 
disk drives • 32K of Model Ill RAM • Compuklt Doctor • 
and an Easy to Use Installation Manual. Requlresonlya 
screwdriver (no soldering). 
The no drive upgrade ......................................... $279. 
One dri ve upgrade klt ......................................... $479. 
Two drive upgrade kit .............................................. $679. 
Two double headed drive kit ............................. $879. 

MODEL Ill RS232 Kit $69.95 
completed and tested ready for Installation 

TANDON DISK DRIVES 
Perfect for replacement or add on drives for any 5" 
drive system Including Model I, Ill, 4, COCO, IBM PC, 
LNW, MAX80. and many more. 
Single Sided 40 track TM100·1 .. - .- ... - ...... _._ .... $199. 
Double Sided 40 track TM100-2 ............................. $299. 
Single case with extender .. - ..... - ......... ................ $59.95. 
Dual case with extenders ..................................... $89.95. 
Two drive cable .. -.... - ......... - .... -.......... - ............. .$24.95. 
ask for a free copy of Doctor Robert's drive Manual 
with the purchase of any Compuklt disk drive or Kit 

.jANf!,9.'!, J,,fJI~~~~~ DRIVES 

~((; TM50·1 SS-40trk $159. 

TM50·2 DS·40trk $219. 

DUAL TH/NL/NE CASE $84.95 
new microprocessor drives 

TM55-2 DS-40trlc $249. 
TM66-4 DS-BOtrlc 1288. 

COLOR COMPUTER DRIVE 0 
Complete drive 0 Including case and controller card 
$449.00 

64K COCO KIT $62.95 

~.$· COCO DRIVE 0 
~ $399. 

with a Tandon Thlnllne 
SPECIAL INTRODUCTORY PRICE 

COMPUKIT 

16206D Hickory Knoll Houston, Texas 77059 
1·800·231·6671 

1·713·480·6000 
ordo11ot llllonn811011 
Wo occ•tWlu, .. atorconl. Wlro Tr10alora. 10d Corttllod Cloockl ler IIOickoat 
••lpplot. Drllora received oo poraOIUII .-ockl oro 1111111 lor cloor ... o. 
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CO PLETE MODEL Ill HARD 
DRIVE SYSTEM S 1295. 
THIS IS NO JOKE. We have a large quantity 
contract to bring you the highest quality 
system at the lowest price available. The 
combination of Tandon Hard Drives and 
Western Digital 's error checking and 
correcting drive controller board create 
the backbone of the Hard Drive Specialist 
System. The balance of the Interfacing Ia by 
(the) oldest engineering teams In the Model 
Ill/ Hard Drive business. Unlike other hard 
drive companies, we rate a hard drive 
AFTER format (a 15 Meg drive Ia actually 
19.1 MB before format). These units are 
fully assembled and tested ready to plug 
Into your computer, all that you need to add 
Is software. Power required 105-130 volta 
lC 80hz 
Dimensi ons 8-1/ 4'"x6-1/ 2'"x13'" Oust a 
little bigger than two regular disk drives) 

Model Ill/ 4 HARD DRIVE 
SYSTEMS 
5 MEG ••••••.•••.••.•.•..••.•.•.•.•.•. $ 1295. 
1 0 MEG .............................. $ 1495. 
15 MEG ••..••••..•.....•••.••.•.....• $1695. 
Model 1/ LNW/ MAXBO 
SYSTEMS 
5 MEG •.•..•.•.•..••.•..•..••..••..... $ 1345. 
1 0 MEG ...•..•.•••.••••••.••.•.••..•• $ 1545. 
15 MEG ••.•••••.•••••.••••••.••.••••• $1745. 

IBM HARD DRIVE SYSTEMS 
(note apeca differ from above units) 

5 MEG .•.•..•..•..•.••.•••••..•..••••• $ 1395. 
10 MEG .•.••.•..•.•.••...•..•.•..•.•• $1595. 
15 MEG .••..•..........•....••.•..••• $ 1795. 
SECONDARY DRIVES 
(Ready to plug into any HDS 
system for added storage 
capacity) 
5 MEG ...•..•......•................•.• S 895. 
1 0 MEG •••.•.•......... ~ ............. $ 1 095. 
15 MEG •..•...•...................... $ 1295. 
HARD DRIVE PATCHES 
Hard drive patches are 
available for DOSPLUS, 
NEWDOS, and LDOS, for the 
Model 1,111,4 priced at S50. 
each. 
NOW/ ONE YEAR WARRANTY 

NOW/ HD POWER SUPPLY 

NOW/ HD COOLING FAN 

FREE SH/PPINGIN THE ... STATES 

NO CHARGE FOR CREDIT CARDS 
DEALER INQUIRES INVITED 

YES/ WE SUPPORT NEWDOS 80 MODEL 1,111,&4 

HARD DRIVE SPECIALIST 

-...... .-
•• __,, "•· .. 81arcri Wire Tr-tera. -~ C•-Clleclla fer ,..leU II 
......... er .............. - ,....- -- ... 111111 fer clear-a. 

.-SH List of Advertisers on Page 323 

, ..... 4S') 
d u,~,.H.)n of Cvrnf).,,. t 

f•113...,eo-eooo Ol'dw line HIQ0-21 1 .. 871 

1820.0 Hlck011 Knoll , ~ton , Texaa 77185 
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NEW PRODUCTS 

$39 and comes with a one
year warranty. 

Reader Service ~ 578 

Multi-Mode Printers 
The Model 8600 multi

mode dot-matrix printer of
fers you three combinations 
of speed and character res
olution: near letter-quality at 
60 characters per second, 
high-resolution at 90 cps, and 
high speed draft printing at 
180 cps. Characters in all 
three modes have true de
scenders and support under
lining. 

With standard pica spacing 
of 10 characters per inch, the 
Model 8600 can print up to 
80 characters per line, 96 
characters per line with~ elite 
spacing, and up to 136 char
acters in the compressed 
mode. Proportional spacing 
is one of the printer's stan
dard features. Line spacing is 
adjustable in increments of 
l/120 inch. 

The printer handles both 
folded and single sheets in 
widths from 4 \12 to 10 inches, 
and imprints an original and 
up to three carbon copies. 
Friction feed is standard, but 
an optional tractor feed is 
available. 

The printer comes in two 
models: the serial-interface 
Model 8600 BR, and the 
parallel-interface Model 8600 
BP with graphics capabilities. 
They are priced at $1,396 and 
$1,295, respectively. The 
Model 8600 BR includes a 4K 
input buffer. It is designed 
for asynchronous, half-du
plex transmission at speeds of 
110, 300, (i(X), 12(X), 2400, 
4800, and 9600 baud. 

Both models are sold by 
Leading Edge Products Inc., 
225 Turnpike St., Canton, 
~ 02021, 617-828-8150. 

Reader Service ~ 584 

New Ribbon Life 
Le Ribboniz.er is a motor

driven fabric ribbon renewer 
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that applies color and emul
sion to your fading ribbons. 
Since you can control inking, 
your print quality can be bet
ter than before. 

It takes 15 to 20 minutes to 
renew an average ribbon. 
You can ink fabric ribbons 
several times, until either the 
fabric or the cartridge wears 
out. On a letter-quality 
printer, ribbons have been re
newed over 20 times; on a 
dot-matrix printer, 10 re
newals are not uncommon. 

Le Ribboniz.er inks ribbons 
for Radio Shack Line Print
ers II, lll, IV, V, VIII, and 
the DMP 500. It also inks rib
bons for popular Epson, 
NEC, Diablo, Wang, Qurne, 
Anadex, Ricoh, and Tally 
printers. It costs $39.95 in
cluding a bottle of the proper 
type of ink and a set of in
structions. For more infor
mation, contact Ben Torres 
Ribbon Service, 416 East 
State St., Redlands, CA 
92373, 714-792..{)831. 

Reader Service ~ 571 

Xidex Precision 
Xidex's new 5\1.- and 8-

inch Precision F1exible Disks 
incorporate the quality fea
tures of a 96-track-per-inch 
(tpi) disk. They are made 
with a new magnetic particle 
and a proprietary coating 
formulation that achieves a 

magnetic signal strength 20 
percent greater than the in
dustry average. Other fea
tures include 50 percent 
tighter center hole tolerance 
and a protective jacket (10 
mm) that is 33 percent thicker 
than the industry standard. 

Disks are polished to an 
ultra-smooth surface and use 
lubricants and binders to 
avoid costly head wear and 
substantially extend disk life. 
Prices start at $60 for a box 
of 10, 48-tpi, double-sided, 
double-density disks. For 
more information, contact 
Xidex Corporation, P.O. 
Box 418, Sunnyvale, CA 
94086, 408-739-4170, 800-
538-1584. 

Reader Service ~ 577 

The Buffer Box . . . 
. . . is a 128K buffer that 

features text, data, and 
graphics compression, man
ual pause control, a Reset/ 
Erase/RAM Test, remote 
pause, bypass or FIFO oper
ation, copy function, and 
continuous paper and sheet 
feed mode. It also counts and 
makes up to 255 copies of 
text, and locates RAM failure 
positions exactly. 

A front control panel has a 
receive status and data stor
age indicators to ensure that 
the computer properly sends 

,. XiiJEX 
--~-

data to the Buffer Box. Other 
test indicators sequence 
through all RAM locations 
and show which RAM is un
der test. RAM testing begins 
with power-up, or on reset. If 
a RAM should fail at any 
time, an LED not only indi
cates which RAM is at fault, 
but also indicates whether 
it is the upper or lower bank 
of RAM. 

The Buffer Box is sold by 
Microtek Inc. , 4750 View
ridge Ave., San Diego, CA 
92123, 619-569-0000. Prices 
start at $299. 

Reader Service ~ 557 

Polished Life 
Plast-N-Glas is a triple

function aerosol cleaning 
agent that acts as an anti
static cleaner and polishes 
your CRT or TV screen. One 
application not only dissi
pates electrostatic charges 
that build up on computer 
screens, but also removes 
dirt, grease, ink, fmgerprints, 
and nicotine stains as well. 
The antistat properties elimi
nate dust attraction to give 
long-lasting clean surfaces 
that repel dust and remain 
static free for extended 
periods. 

Because Plast-N-Glas is ap
plied as a foam, it won't run 
or stain, streak, smear, or 
scratch your screen. The aero
sol spray is clear and fast
drying, nonflammable, non
toxic, and odorless. Available 
in an 8-ounce aerosol spray 
container, it costs $3.05 from 
Chemtronics Inc., 681 Old 
Willes Path, Hauppauge, NY 
11788, 516-582-3322. 

Reader Service ~ 560 

Let Your Printer Stand 
Ring King Visibles Inc. 

(P.O. Box 599, Muscatine, 
lA 52761, 319-263-8144) sells 

~----------------------------------------~ a 26Y2-inch high printer 
stand that features a slotted 

XIDEX's complete line of precision flexible disks. 

top for printout paper. Each 
unit is solidly constructed to 



SuperUtilityPius 3.1 . . . 
Lazy Writer still only ... $145.00 
Zorloff II word pro .. · .... $118.85 

COMPUTER & MODEMS 
Model4 complete with RS232 
64K 2disk drives .... $111111.00 
Modell 00 8k with modem cable 
and comuserve ........ $775.00 
Lynx modem ........... $245.00 
Haps 300 MNIIII ....... $245.00 
Hayes 1200 modem ... $545.00 

-

*GAMES* 
Panik (disk) ... .. ........ $17.85 
Panik (cass) .... ........ $15.00 
Defiance (disk) .. .. ...... $18.85 
Hyper light patrol ..... .. $12.00 
Demon seed .. .......... $18.85 

Epson FX-80 only . ... . $548.85 
C. ltoh Prowriter 851 0 ... $375.00 
Epson Print BuHer .... . $138.85 
Epson ribbons 2 for .... . $12.50 

DISKETTES 
Verbatim Data Life Diskettes 

1 Box .......... ...... ... $27.00 
2 Boxes ................ $25.00 
5 boxes or more . ....... $24.75 
1 0 boxes . .. ............ $24.25 
No name disks ss/dd ... $18.85 

-

SLIM LINE DRIVES 
40 track single sided ... $205.00 
40 track double sided ... $275.00 
80 track single sided ... $315.00 
Single power/case .... .. $45.00 
Double case/ power ..... $115.00 

Mutildos 1/3 Operating system only ............. . ........ $115.00 
NewdoS/80 1/ 3 Operating system only.. . . $125.00 
Dosplus 3.5 Operating system only ...................... $115.00 

Shipping add $3.00 to order in U.S. out of U.S. Add $5.00 Most 
orders sh ipped in 24 hours. Prices subject to change Visa/Master 
Card, Checks accepted. Checks neetl1 0 days to clear C.O.D.s add 
$2.00 to order. .- 1~ 

Mainframe Accuracy with a Micro 
If you need a multilinear regresssion package with the accuracy of a 
number-c runcher. you need FLURP (Flynn Laboratory's Ultimate 
Regress1on Package). FLURP has easy data input. disk file archivtng, 
and outputs a complete set of statistics. These include:mulitcollinear-
1ty diagnostiCS, hypothesis testing, an analysis and plot of the 
residuals, and more. FLURP 1s available for 8" CP/M (requires 
MBASIC), TRS-80 I and Ill . and soon for the IBM PC. 

0 My $99.95 is enclosed rush me FLURP (add $5.00 for foreign 
shipping) 

0 Enclosed is $29.95 for the manual (credit to the purchase of 
FLURP) 

0 Bill company (include purchase order) 

0 Charge my 0 Visa 0 MasterCard 

Card Number _ ___ __ _ 

Name -----------

Address----------

_ __ Exp~res_ 

City -----------State ____ Zip ___ _ 

Signature (credit card orders) -----------

Mail to: LEOS Publishing Co., Inc .. PO Box 12847. Research Tnangle 
Park, NC 27709 (919) 477-3690. 

Trademarks IBM-IBM Corp FLURP-LEDS Pubhsh•ng Co CP/M O•g •1 al Research 
TRS-80-T and MBASIC·Microsof1 

.-SH List of AdVertisers on Page 323 

• LOWER PRICES · 
• LONGER LENGTHS 

From the leading supplier of Computer 
Grade CasseHes, new, longer length C-12's 
(6 minutes per side) provide the extra few 
feet needed for some 16K programs. 
@ Premium 5-screw shell with leader 

-BASF tape 

CASSETTE 
STORAGE CADDY 

-~ 
~ Internationally acclaimed. 

Thousands of repeat users. 

cassenes w/o boxes 
lnckxles edge labels --@ Error Free • Money back Guarantee 

• 
500 C-12's-38¢ each •• ,..,be1• 

S/upp<ng S17J 500 ..Sd 4C 

500 Boxee 13C: ••· • shtpptng S10J500 

TRACTOR FEED 
• DIE-CUT BLANK 
CASSETTE LABELS 

~ BASF Quallmetric Fl~xi-Disc -Lifetime Warranty. ~ 
R 51/4' Single Side. Double Density, Soft-Sectored. W 

NEW! MICRO CASSETTES In convttnlent short length a. 
MC-10 I Same superior tape in premium shell 
MC-20 WITH LEADERS. Supplied complete with 
MC-30 box (fits Epson & Sharp micro drives). -

W1l!!!f!l.. Call· 213,700_0330 lor IMME.DIATE SHIPMENT · 'wfiii!l" • o" Credol Cord Orclers 

ORDER r\ MAIL TO: VOIIH Jd" Comouterwore 
NOW . . . L(9525 Vassar Ave . #BO ,Chatsworth, CA 91311 

p - - - - - - ORDER FORM • - - - - - - .. 
I • ITEM 1 DOZEN 2 DOZEN TOTAL 

I 
I 
I 
I 
I 
I 
I 
I 
I 

c~ 0 700 0 1300 
C ·12 0 750 0 1400 
C ·24 0 900 0 1700 
Hord Box 0 2.50 0 400 

Blri lllbels 0 3.00 1100 0 20.00 11000 
Stor. Clddy @ S2 95 ea Oly --
Fiexo-Oi.C: 0 26.95110 0 120.00 / 50 
MICRO CASS. 1 DOZEN 2DORN 

MC- 10 0 16.50 0 32.50 
MC-20 0 18.00 0 34.50 
MC-30 19.00 36.00 

SU8 TOTAL 
Cakt re&tdents add "sa~ IU: 
SHIPPING/HANOLI~ Airy .. oolilf (miJI iillll l~ill 

Outside 48 Conhnenlol S1a1es-Add~ional $1 per clddy: 
3.50 

udl std cossene I 
ineludes two YORK 10 
libels only Bo•es •re I 
sold separolely. We 
prefer to ship by UPS I 
os betng the tos1es1 •nd 
safest. II you need Shi~ I 
ment by P•rcel Post. 
dled< here 0 
NOTE· Addohon•l I 
dl•rges ouls•de 48 1 
Cont•nent•l StOles 
Shipments 10 AK. HI. I 
one! USA posSOS$1()nS 

00 by Prooroty Maol. I 
Can•da & Muoco-
A~rrNul . I 
All others- s .. Maol 

per doz. c-s; per doz. boxes: per 10 d•scs 
TOTAL I I 

I 
Ched< or M 0 Ctwge 10 ·#80 I 
encloMcl 0 Cr- Card 0 VISA 0 MASTERCARD 

I 0 PLEASE SEND QUANTITY DISCOUNTS "" 156 I 
I Card No. Exp. __ 1 
1 Name I 
~~~ I 
I I City ___________ State/Zip I 
: Signature _ _ _____________ Phone------- 1 

Computer make & model - ------- D1sk? (y/ n) __ J 

·-----------------80 Micro, October 1983 • 347 



NEW PRODUCTS 

The Spirit dot-matrix printer offers fuiJ.space quality printing at low cost. 

dampen vibration and sup
port any printer. The thick 
solid horizontal surfaces are 
all non-glare neutral beige, 
and the steel connectors at all 
joints lock the components 
into a solid unit. 

Available in work surfaces 
of 30 by 24 inches and 36 by 
30 inches, the Printer Stand 
costs $179.95 and $204.95, 
respectively. Other furniture 
made by Ring King Visibles 
includes Stand-up Work Sta
tions, Mobile Cabinets, Data 
Racks, and much more. 

Reader Service v 559 

Mighty MITE 

Inc. , 15818 Hawthorne Blvd., 
Lawndale, CA 90260, 213-
542-7351. 

Reader Service v 568 

Low Priced Printer 
The Spirit dot-matrix 

printer from Mannesmann 
Tally Corporation (8301 South 
liO.h St., Kent, WA 98031, 
~251-5500) uniquely uses its 
9- by 8-dot matrix to produce 
higher print resolution and 
intensity than other dot
matrix printers. Its print head 
comprises square hanuners 
that overlap to form more 
fully connected horizontal 
and vertical lines rather than 
a row of discrete dots. 

It prints 80 characters per 
second, and comes standard 
with tractor and friction 
paper feeds. · The Spirit has a 

Shack's new 12-megabyte 
hard disk with Models II, 12, 
and 16. This lets you choose 
among a variety of available 
CP 1M application programs, 
and take full advantage of the 
speed and capacity of the 12-
Mbyte hard disk. 

The CP 1M 2.2 includes 12 
utility programs designed to 
help make the most of your 
system. A system configura
tion program lets you op
timize hard disk storage, and 
special back-up programs let 
you save and restore files up 
to 8 Mbytes in length onto 
multiple disks. 

Other features of CP 1M 
2.2 include a type-ahead key
board buffer, system date and 
time, full serial port support, 
full video display support, fast 
operation, low system mem
ory usage, and more. 

Fully compatible with other 
versions of P&T CP/M 2, the 
program costs $250 and is 
sold by Pickles & Trout, P.O. 
Box 1206, Goleta, CA 93116, 
805-685-4641. 

Reader Service v 553 

Oean Up Your Act! 
The Copysource Print

wheel Oeaning Kit protects 
fragile plastic and metal 
spokes while cleaning the 
typefaces of the printwheel. 
Spill-free cleaning wands 

each release 0.6 milliliters of a 
specially formulated solvent 
that dissolves caked magnetic 
dust, ink, and dirt build-up 
from tiny typeface crevices 
and rejuvenates printwheels 
by eliminating damaging 
plastic glaze. The kit's absor
bent cleaning station pro
vides balanced support and 
prevents spokes from bend
ing or breaking during 
cleaning. 

Each self -contained kit 
contains l 0 cleaning wands, 
10 lint-free dry wipes, clean
ing station, and tray. Single 
kits cost $12.95; three kits 
$32.85; and 10 kits $89.50_ 
To order, contact Chope
Stevens Paper Co., Dept. 
114, 1800 18th St., Detroit, 
MI 48216, 313-237-0300. 

Reader Service v 565 

Helping Government 
The Work Management 

System is designed to aid lo
cal municipalities and gov
ernments in justifying capital 
expenditures, allocating re
sources, and developing ef
fective work plans. It pro
vides information in both 
work backlog and work per
formed in areas like streets, 
sanitation, parks, buildings, 
utilities, airports, and traffic. 
The program also helps field 
operations managers in sched
uling, evaluating, and im-

MITE is a powerful com
munications program that 
turns a CP / M-based com
puter into an intelligent data 
terminal compatible with on
line services like CompuServe 
and The Source. It also lets 
you use the computer as a 
Western Union TWX or 
Telex terminal. 

quick-tear cutting edge within 1-----------.J._ _________ _ 

MITE's menu-driven pro
gram supports many differ
ent protocols and provides 
full modem control with 
programmable auto log-on if 
required. In addition, you 
can transfer files between any 
two CP 1M computers with 
error checking. 

MITE retails for $150 in
cluding a comprehensive 
user's manual. For the name 
and address of your local 
dealer, contact Wordmovers 
348 • 80 Micro, October 1983 

the lid that lets you tear off 
invoices and other forms im
mediately after printing. 

The Spirit costs $399 in
cluding a Centronics parallel 
interface. An optional serial 
interface is available. Other 
optional features include an 
acoustical package that re
duces sound to 53 decibels, 
far less that that of a standard 
typewriter. 

Reader Service v 573 

Hard Disk Support 
Pickles & Trout's adaption 

of CP/M 2.2 now runs Radio Sqfe and easy cleaning for your print wheels. 



NEW PRODUCTS I 

~ -r=:::==----
c¥ Rea\ty 

~Pack 

Buying property? Let Realty Pock help you TIII1U a~ deciOOn. 

proving productivity. 
Available from LWFW Inc. 

(12700 Park Central, Suite 
1805, Dallas, TX 75251, 
214-233-5561), the Work 
Management System is 
compatible with the Model II 
running CP/M. The package 
costs $3,950 including Man
agement, Installation, and 
User's Guides, technical in
stallation, and six months 
software maintenance. 

Reader Service .,., 561 

Real Estate Analysis 
Thinking about buying 

some property or a house? If 
so, Jet Realty Pack from 
Conex Electro Systems help 
you analyze potential real 
estate investments. The pack
age includes Income Prop
erty Analysis, House Rent or 
Buy, Loan Amortization and 
Evaluation, Wrap-Around 
Loan Evaluation, and Invest-

ment Policy Analysis and 
Projection software. 

Realty Pack provides pro
fessional reports with input 
and output values and pro
vides the opportunity to in
clude personalized identity 
information for the property, 
the analyst, and/ or the 
customer. Each program ac
counts for current tax and 
depreciation laws, and you 
can perform what-if analyses 
to satisfy any curiosity. 

Available for the Models 
11, ill, and 4, Realty Pack 
sells for $149 from Conex 
Electro Systems (1602 Car
olina St., P.O. Box 1342, 
Bellingham, W A 98227, 206-
734-4323). 

Reader Service .,., 581 

Pocket Graphics 
Graphics for business and 

engineering applications are 
now available for use on the 

....... ar.rDMk , ____ ..... 
t'l I CU4.~A~Mrtoen .... 

EE/EPROM PROGRAMMERS & UV ERASERS 

AFFORDABLE * REUABLE * AVAILABLE 

UV ERASERS 
OUV·TB/1 

$49.95 
'HOllY 

OUV·T812N 

$68.95 
'INOUSllW. 

OUV·T8/2T 

$97.50 
"WITH mUR 

• SAFID SWITCH 

GANGPRO·I~ 

$1 ,295.00 
~ (GANG 

.., -\ PROGRAMMER) 

RS-232 serial, STAND ALONE, INTELUGENT 
' EASY DUPLICATION 'USER FRIENDLY '128K BUFFER 

SUPPORTS MOST 8K. 16K 32K. 64K 128K. 256K EPROMS 
PROMPR0·8 KEY PAD OPTION EPROM SI MULATION MODE 

Mocrocompuler Chops 8748 (H). 8749H 8750. 8751 . 8741 874 2 8755A 
SOFTWARE DRIVERS: MDS ISIS. TEKTRONICS 8002. IBM PC. ATARI 

APPLE II. CPM. FLEX. TRS·80 
DIRECT HOOK UP TO ANY DUMB TERM INAL OR COMPUTER 

OISTliiiUTOR INQUIRY WUCOME. 

LOGICAL D•VIC•s INC. 
1321 E N.W. 65 Place, Ft. Lauderdale, FL 33309 
Phone Orders (305) 974-0967 TWX 510.955-9496 

... 330 
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PERCOM™ QUALITY FOR YOUR MODEL Ill™ 
Nothing but the best for your " Model Ill ". Percom internally mounted 
drive systems: including 4 drive controller with gold edge connectors. 
double density disk drive or drives. all hardware and cabling . A free copy 
of DOS Plus 3.4 is also included with every first drive purchase. 

TFD 340N1 one drive single sided double-density $449.00 
TFD 340N2 two drive single sided double-density $699.00 

Brand Spankin' New! SALE Dual Headed Drives 
for the Price of Flippies! 
Now you can have a ' dual heaaed " PERCOM" Drive System for your 
" Model Ill!! 

TFD344N1 One drive dual headed double-density $510.00 
TFD344N2 Two disk dual headed double-density $860.00 

*completely compatible witll programs existing on single sided or 
double sided diskettes . 

WE HAVEN'T FORGOMN THE MODEL I™!! 
Upgrade your Modell™ to Double Density All for $129o95!! 
You have a good system and you just don 't want to sell out to a Model 
Ill - Upgrade with the Percom Doubler II, the overwhelming favorite 
double density adapter for over 2 years! Simply plug the adaptor into 
your expansion interface and run either single or double-density 
programs. Comes complete with FREE DOS Plus 3.4 but will also run 
with LDOS NEW DOS 80 and TRS DOS. 

PERCOM™ QUALITY FOR YOUR MODEL I™ 
TFD40-1 40 track single sided drive $275.00 
TFD44-1 40 track dual sided drive $350.00 

Percom™ Hard Disk- Quality for your System 
• works with existing floppy drives Reg . from $2495 
• can be daisy-chained up to four hard disks $159& DO 
• DOS Plus 4.0 or LDOS Included FREE low, Fro111 Only o 

• Now available for immediate delivery in 5 & 10 megabyte 
configuration 
Can be used for Modell", W. Ill', " Apple II " or " IBM PC" 
computers. 

DOS+ 3.4 Reg. $159.00. Sale $99.95 

MAKE SURE IT'S DONE RIGHT! 
o o o Let Us Install Your First-Drive System 
Purchase your Model Ill' Drives from us and for $79.95 plus shipping. 
you can have our experienced professionals perform a 48-hour bum-in 
of your Model Ill' computer, install the drive system , and check out 
your expanded system to make sure everything works correctly. Call for 
pricing of complete Modell~!' system with 2 to 4 Access Unlimited or 
Percom drives . 

TRS-80™ MODEL 100 PORTABLE 
COMPUTER 
" The Executlre Micro Wortstation" 
• Powerful Built-in Software: 
- Word Processing - Extended Basic 
- Terminal Communications - Address Book 
- Telephone Dialer - Appointment Scheduler 
- Applications Software 

• Retains Memory Data When "off" 
• Self-contained Telephone Modem 
With 8K 
With 24K .... . . . . .... . . . 

ONLY $799.00 
ONLY $999.00 

PowerSOFT Software from Breeze/QSD Inc. rM 
One disk " BOOTS" up on either machine. At PowerSOFT, we don't 
believe in making a customer buy a separate version for Mod I or Ill. 
We ALWAYS include BOTH versions on the SAME disk for your 
maximum convenience. 80 Track versions are available on request. 
All titles are for Mod I or Ill unless specified . 

PowerSOFT Product Title 
SUPER UTILITY PLUS/3.0 
SUPER UTILITY PLUS/3.0 for MAX80 
INSIDE SU + /3.0 MANUAL 
SU-+ 13.0 TECH MANUAL 
INSIDE SU + /2.2z MANUAL 
SU + 12.2z TECH MANUAL 
" THE TOOLBOX" for LDOS 
"MASTER MECHANIC SET" for LDOS 
POWERDRIVERS for SuperScripsitTM (printer drivers) : 
POWERDRIVER/E (EPSON MX-80/1 00) 
POWERDRIVER/P (PROWRITER) 
POWERDRIVER/F (F-1 0 STARWRITER) 
POWERMAIL 
POWERMAIL PLUS" - Mod I, Ill , MAX80 
POWERMAIL PLUS' - Mod 11/12/16 
POWER DRAW 
POWERDOT (EPSON or PROWRITER Only) 
POWERTERM Smart Terminal Pkge 
DOSPLUS II Operating System 

For Model II, 12, and 161280 
SCRIPLUS 3.0 
THE BASIC/S COMPILER SYSTEM 
MAKE/80 (Mod I or Ill) 
SUPER uriLITY (Mod I ONLY!) 
QUICK-FIX (Mod I ONLY! ) 
'Coming out very soon. Ple<~se inqwre tor sh1pp1ng date. 

BIG DISCOUNTS ON PRINTERS 
lew! Brotller ""A TM 
MicreprismTM 

Retail Price 
s 79.95 
s 99.95 
s 19.95 
s 14.95 
s 19.95 
s 14.95 
s 69.95 
s 39.95 

s 29.95 
s 29.95 
s 29.95 
s 99.95 
$150.00 
$150.00 
s 39.95 
s 49.95 
s 29.95 
$249.95 

s 39.95 
s 49.95 
s 19.95 
s 29.95 s 19.95 

Only S 899.00 
Only S 699.00 
Only $1495.00 
Only S 875.00 
Only $1695.00 

C.ltoll F-10™ 
Transtar 130™ 
Transtar 140™ 
Oldclltl1™ 
St. Mlcronlc:s TM 

All Models call for our superlow prices! 
All Models can for our superlow prices! 

DIABLO™ MODEL 2300 MATRIX PRINTER 
Close Out Special -
• Rugged , commercial duty · 7x9 dot matrix • High Speed! 200 
CPS! • TOP. of the line. highest quality 

~~~iso&n ............... -~~ ':'!'!~~ -~'·:=~ 
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~ 
~MJC·AO SHOPPING CENTER 

We have added approximately $400,000.00 worth of 
brand new business and game software with more 
a"ivals daily. 
Call or write for our new FREE catalog. 

Save ss on our most oopular items! 
Percom Data Separator (reg. $2g.95) Now $23.95 
Screens for Models I'. II" . Ill Green. Lt. Blue. 

Dark Blue. and Amber. Bronze for color video 
(reg. $24 95) 

Head Cleaning Kit (reg . $29.95) 
Drive Numbering Tabs. pkg. 0-3 (reg. $4.50) 
Flip-N-File 8" (reg. $54.95) 
NEW Style Smoke Grey File 5'/4, Holds 75 

COLOR CODERS - 5 cases (stores 
10 disks ea.) - 5 diHerent colors 
Library Cases (holds 10) 

MEDIA FOR LESS 

Now $12.95 
Now $19.95 
Now S 3.95 
Now $28.95 
Now $24.95 

$24.95 
. S 2.95 ea. 

SENTINELTM complete with hub rings & lifetime warranty! 
Single sided/Single density 5 '!.'' 
Single sided/Double density 5 '!.'' 
Double sided/Double density 5 V." 

Single sided/Double density 8" 
Double sided/Double density 8" 

$18.70 bx of 10 
$20.70 bx of 10 
$27.80 bx of 10 

$29.70 bx of 10 
$38.70 bx of 10 

BUY DISKETTES IN BULK AND SAVE$$$$$$$$$$ 
These prices good by ttle case only -

Single sided/Single density 5 '!." 
Single sided/Double density 5 V4' 
Double sided/Double density 5 '!.'' 

Single sided/Double density 8" 
Double sided/Double density 8" 

FREE! Source™ with 
SIGNALMAftTM MODEM 
Mark I with RS232C Interface, 0-300 baud 
Mark II with Atari Interface, 0-300 baud 
Mark Ill with Tl lnterface, 0-300 baud 
Mark VI with IBM Interface. 0-300 baud 
Mark VII with RS232C Interface 

$179.00 case of 100 
$190.00 case of 100 
$225.00 case of 100 

$280.00 case of 100 
$340.00 case of 100 

$ 99.00 
$ 99.00 
$139.00 
$279.00 

& auto answ.lorig. 0-300 baud $159.00 

Anti-Static Mats - Colors: Russett. Blue & Gold. Natural Brown 
& Golden Brown. 

3' X 5'- Reg. $75.60 Sale: $57.00 
4' X 6'- Reg. $120.90 Sale $91 .00 
4' X 8' - Reg. $161.30 Sale: $122.00 

"PAGEMATE" Typing Easels- $14.95 
SAVE on an "Arrick Quick Switch" 
Changes a " TRS-80" printer port or a peripheral be'tween computers 
instantly and easily. Available for " RS-232" and " Centronics. " Plugs 
included. 

Now from $99.95. Gables from $26.95 

BEAUTIFUL CUSTOM FURNITURE 
"Atlantic Cabinet" - Oak! 
50" Split Level Desk 
50" Personal Computer Desk 
38" Personal Computer Desk 
Matching Printer Stand 

"O'Sullivan" Computer Furniture Also Available - Call 
For Details, Prices 

$199.95 
$126.00 
$105.00 
$89.00 

Print Wheels & Thimbles - From $8.50 each 
Printer Ribbons - For Centronics. Diablo. C-ltoh. Star and Epson 
80, 100 From $5.95 each 

• UMfTED TIME OFFEMJMITBJ QUAITTT1ES • 
• Prices sub;ect to change wttllout notice • 

• Tra<le'n<Yk ri Tanay Rad<> Shack Corp 

" " Reg. Trademarks • Prices do not include state taxes. 

VISA 1 (800) 527-3475 .• 

• • • • • • • • • • • • • • • • • 
Order by phone or by mail. We accept Visa, MasterCard, cashier's checks. certified 
checks. and money orders. With personal checks. allow additional time for bank 
clearance. Your bankcard wil l not be charged until your order is shipped . On orders 
over St .OOO. we pay freight (surface only) and insurance: please add $3.00 
shipping and handlinQ over 50 lbs. Over 50 lbs .. add $5 .00 for orders under 
$1 ,000.00 . Texas res1dents add 5% sales tax . Allow 2 to 4 weeks lor delivery. • r------------------
0 Please send me a FREE catalog. I'm not ready to order at this time. 
0 YES. I'm taking advantage of your Sales prices. 
Name __________________ _ 

Company Name _______________ _ 
Address __________ _______ _ 
City __________ State __ Zip ___ _ 
Phone Number :...._ _ __L ____________ _ 

Quantity Item Unit Price 

Subtotal 
State Sales Tax (Texas residents only) 

handling charge 

Check. one: Total 

0 payment enclosed 0 Visa 0 MasterCard· 

I I I I I I I I I I I I I I 
'If MasterCard. numbers above name: l '-_I.__.__,___, 
Expiration Date: ITJ - ITJ 

Authorized signature. if charged 

Subtotal 

ACCESS UNLIMITED 
DEPT. C-8/401 N. Central Expy./Ricbardson, Texas 75080 

Tel. 1·8001527-3475 2141340-5366 
214/a-0207 - Sat. and Ewenlngs Only 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • 
~ ········································ 



NEW PRODUCTS 

Radio Shack PC-2. Pocket
Graph draws bar, line, and 
scatter graphs with the com
puter's four-color plotter. 
You can plot user-defmed 
functions for any range of 
values. Enter data into a 
variable-size matrix ranging 
from 99 rows to 99 columns. 
You can draw, name, and 
print graphs and one- and 
two-dimensional tables from 
either the rows or the col
umns. And you can plot up 
to three variables on one 
graph. 

The PocketGraph pro
gram sells for $29.95 on tape 
cassette including a user's 
manual. To order, contact 
Pocketlnfo Corporation, 
7795 S.W. 184th St., Beaver
ton, OR 97007, ~9-8145. 

Reader Service .,. 556 

"Let's Cobol!" 
Now you can express your 

computer-oriented thoughts 
to the whole world with Di
mension 4's black silk
screened T -shirts. "I Speak 
Basic," "Programmer Pow
er," "Hardware," and "Soft
ware" are just a few of the 
available computer jargon 
designs. The machine wash
able T -shirts come in four 
fashionable colors (green, 
light blue, red, and yellow) 
in small, medium, large, 
and extra large sizes (S, M, 
L, or XL). 

Guaranteed for comfort 
and a good-looking fit , the 
T -shirts cost $7.95 each plus 
$1.50 shipping and are sold 
by Dimension 4 Design 
Group, 1018 Proprietors 
Road, Worthington, OH 
43085, 614-846-1839. If you 
order six or more shirts , 
you' ll save $1 on each one. 

Reader Service .,. 562 

20/ 20 Bar Code Reader 
Unlike existing wands, the 

Norand 20/ 20 Instant Bar 
Code Reader takes an elec-
352 • 80 Micro, October 1983 

tronic picture of a bar code 
without need for movement 
of, or contact with, a light pen 
device. Once positioned over 
the bar code, you press a but
ton on the 20/ 20 and it not 
only reads the code, it also 
provides an LED readout and 
audible indications of a suc
cessful read. It has a 98 per
cent first-read rate and a 99.5 
percent second-read rate. 

Other features include the 
ability to read any UPC stan
dard bar code color combina
tions and depth of field of up 
to 0.4 inches. The 20/ 20 
reads from cardboard, foam, 
gloss paper, plastic, and 
metal surfaces. It costs 
$1 ,650 and is sold by Norand 
Corporation, 550 Second St., 
Cedar Rapids, lA 52401, 319-
36&-7611 . An RS-232 inter
face is available on request. 

Reader Service .,. 570 

Ready? Set! ... Draw! 
Draw is a graphics and text 

editing package that lets you 
create or design a graphics 
screen with your Model Ill 
and Grafyx Solution, a plug
in, clip-on board that gives 
you 98,304 points in a 512- by 
192-dot matrix. By moving 
the cursor with arrow keys 
and entering one-letter com
mands, you can set, clear, or 
complement points, lines, cir
cles, or boxes. You can 
change the size of the points 
at any time and invoke re-

verse video or shift the entire 
screen in any direction. 

Once the picture is cen
tered, labeled, and refmed, 
save it on disk or tape or print 
it on one of 20 popular print
ers. You can implement all of 
these commands without 
leaving the Draw program. 

Grafyx Solution costs 
$39.95 including 12 hi-resolu
tion pictures and a user's 
manual. Contact Micro-Labs 
Inc., 902 Pinecrest, Richard
son, TX 75080, 214-235-0915. 

Reader Service .,. 555 

Safe and Sound 
Protect your computer 

from theft, vandalism, and 
unauthorized use with the 
Computer Security Cabinet 
from Smith System Manu
facturing Co. (P.O. Box 
43515, St. Paul, MN 55164, 
612-636-3560). The cabinet 
features a pull-out keyboard 
and adjustable monitor 
shelves. The keyboard shelf 
measures 18 by 24 1/2 inches 
and pulls out to 11 inches. 
The monitor shelf is 16 by 
261/2 inches and adjusts ver
tically 10 inches. 

The cabinet is made of 
strong welded steel and has a 
key lock on a recessing flip 
door. Measuring 23 by 27 by 
23 inches, it can either rest on 
or be secured by your table 
top. It sells for $189. The 
security cabinet can become 
an ergonomic work station 

Computer Security Cabinet protects your computer from theft. 

with the addition of one of 
Smith System's crank adjust
ing terminal tables. Contact 
them for further information 
and the address of your local 
distributor. 

Reader Service .,. 576 

A New Compiler 
SuperSoft (1713 South 

Neil St., Champaign, IL 
61820, 217-359-2112) offers a 
new version of the SuperSoft 
C compiler compatible with 
CP / M-80 and syntactically 
compatible with UNIX and 
XENIX. 

SuperSoft C is a multi-pass 
compiler that produces high
ly optimized code, making it 
possible to avoid Assembly
language coding for most 
tasks. The compiler is fast 
in both compilation and ex
ecution. 

StJperSoft C retails at $275 
for the CP / M-80 operating 
system and $500 for other 
operating systems. 

Reader Service .,. 579 

Adding Computers 
Connecting Multiplexer to 

your hard disk subsystem lets 
you add more computers to 
your system without having 
to buy additional subsystems. 
With it you can share pro
grams and data present on 
the hard disk with other com
puters. The Multiplexer oper
ates at a higher speed than the 
hard disk so there is no wait
ing time, and it offers the 
same data transfer rates as in 
a single computer to hard 
disk subsystem. 

In a Multiplex system, any 
computer can run completely 
independent of the other 
computers. As such, each 
computer is unaffected by a 
hardware or software failure 
on another computer. Other 
features include single circuit 
board, no speed loss between 
CPU and hard Qisk, Multi
plexers may be daisy chained, 
software independent, no ex-



FAST LOAD LIBRARIES: 
Ca..tUO coati CAN H 8TOMO .. 
NLOCATAeL• ... &.aa. 

INTERPRETER: 
0\/UI tn 1'\.WCTtOHe -...-o "" ...... ..,..-.... 

DOCUMENTATION: 
THE --L .. 0118'1 100 I'IOOI!a COVIIIII\00 

~~IJcr"~.mLT,f~~'?.&o. 
SUPPORT SOFTWARE: 

LrTTU: MRTA-T'NWaLATOf' WfiUTINO eVWTaM 
• A Lte" fiiiiOO .. AM W...C:H ~IT8 YOU 
TO eNCU1 Y THR 8YNTAX OP A ~AMINO 
LANOUAOI AN:> HOW II' • TO •• -~. 

REQUIREMENTS: 
TN·KI MOOIIL I 001 ~LIM . .. K. OU<I&.
AL80 ~ ..... ~ cP/ M. 

~ FAA W£ST SYSTEMS, SOFTWARE. INC. 
~ P.O. lOX 1512, PALO ALTO M305 

(41~1-

.,454 

,.. See list or Advet11sers on Page 323 

Re-ink any fabric ribbon for 
less than 5¢. Extremely simple 
operation. We have a MAC 
INKER for any printer. 
Lubricant ink safe for dot 
matrix printheads. Multi
colored inks, uninked 
cartridges available. Ask for 
brochure. Thousands of 
satisfied customers. 

Mac Switch lets you share 
your computer with any two 
peripherals (serial or 
parallel). Ideal for word 
processors-never type an 
address twice. Ask us for 
brochure with tips on how to 
share two peripherals with 
MAC SWITCH. Total 
satisfaction or full refund. 

sggoo 

Maclnker 
c·m~ler 
Friends 
100 N.W . 86th Ave. 
Portland, OR 97229 
503/ 297-2321 

...357 

&: MacSwitch 
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-calcaputer 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! 

SUN RESEARCH, INC. .,285 

Box 210 
New Durham, NH 03855 
603/859-7110 
TWX 510297 4444 
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NEW PRODUCTS 

temal power required, and 
four users per Multiplexer. 

Supporting Models I, II, 
III , 4, and 12, the Multiplexer 
costs $795 and is available 
from Bi-Tech Enterprises 
Inc., lOB Carlough Road, 
Bohemia, NY 11716, 51~ 
567-8155. 

Reader Service v 566 

Lazy No More 
Owners of the Lazy Writer 

Word Processing System can 
now create dramatic custom 
letterheads, logos, headlines, 
and illustrations with Lazy-

Font from AlphaBit Com
munications Inc. (13349 Mich
igan Ave., Dearborn, MI 
48126, 313-581-2896). Lazy
Font lets you ntake up your 
own type fonts, whether an 
entire alphabet or graphics 
symbols, such as logos. The 
program consists of two 
parts: one for drawing the 
characters, the other for 
printing the characters. 

The fonts are stored on 
disk and don't use the mem
ory while printing. Because 
of this, you can load long 
text files into memory and 
print them with the fonts. It 

Different Track 

Eye-Guard protects you from irritating radiation. 

Protected From the Unknown 
Eye-Guard is the newest anti-eye-fatigue screen shield 

from Langley-St. Oair. What separates this shield from 
all the others is that it's made with lead-impregnated 
acrylic plastic, the same material used for windows in 
nuclear plants and hospital X-ray rooms. The new Eye
Guard is a ?-millimeter thick sheet of transparent plastic 
that contains 30 percent lead by weight. It afftxes to the 
front of your computer with velcro tabs. The front sur
face is covered with a nylon-netting, anti-glare screen. 

The Eye-Guard costs $129.95 and comes with a 100 
percent money-back guarantee that it will stop even the 
worst case of eye-fatigue. It is available from Langley
St. Oair Instrumentation Systems Inc., 132 West 24th 
St., New York, NY 10011, 212-989-6876. 

Reader Service v 554 

New Products listings are based on information sup
plied in manufacturers' p ress releases. 80 Micro has not 
tested or reviewed these products and cannot guarantee 
any claims. 
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also means that you can use 
any number of fonts in one 
document. 

You can center, indent, or 
randomly position the fonts 
anywhere on the paper using 
Lazy Writer printer com
mands. The program gener
ates fonts double-wide, com
pressed, emphasized, or 
double-struck for additional 
effect. 

LazyFont works only in 
conjunction with Lazy Writer 
on Epson printers with Graf
trax or Graftrax Plus. Lazy
Font costs $49.95; Lazy 
Writer $175. 

Reader Service v 569 

Time for a Test 
Worried about your cables 

shorting out? There's no 
need to be with the Ex
aminer, a microprocessor
based cable tester from 
Matra Technology Inc. (120 
Albright Way, Los Gatos, 
CA 95030, 408-~6606) . It 
checks from one to 120 cable 
lines for proper contact, 
opens, shorts, and variations 
in resistance. A l~key pad 
and a 1 ~haracter LED dis
play communicate with the 
tester. A versatile mechanical 
interface unit allows you to 
connect a variety of cable 
connections, and you can use 
an auxiliary probe to detect 
opens and shorts and deter
mine the approximate loca
tion of a short in the cable. 

The Examiner is based on 
a 2MHz Z80 processor with 
4K of ROM, 32K of RAM, 
and two parallel ports. It 
costs $2,65<>, and an optional 
20-column printer that pro
vides hardcopy output of test 
data or system status is avail
able for an additional $196. 
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Test Your Peripherals 
The Model CPU-1 Com

puter Emulator is designed to 
test and demonstrate com
puter peripherals such as 
printers, terminals, and mo-

Test computer peripherals with the 
Computer Emulator. 

derns. Measuring 3 by 5 by 
1 Yz inches, it features a 1~ 
button keyboard, a 3-digit 
LED display, and a custom
ized 4K EPROM with data 
files that go to the peripheral 
undergoing testing. 

To operate the CPU-1 , 
simply connect it to the de
vice you want to test, enter a 
three-digit configuration code 
for the computer you want to 
emulate, and select a data file 
you want to send. The CPU
I then sends the data ftle in a 
format identical to that of the 
emulated computer. 

Since the CPU-I emulates 
all possible data formats, 
baud rates, and handshake 
protocols, you can demon
strate and test a peripheral 
device to ensure its compati
bility with your computer 
system. 

Shipped with an accessory 
power supply module that 
plu~ into any standard 117-
voh ac outlet, an EPROM, 
and a universal cable assembly 
for interfacing, the CPU-I 
costs $390 from Selectone 
Corporation (28301 Industrial 
Blvd., Hayward, CA 94545, 
800-227 -0376). 
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If you gue sed that a Practical Peripherals Micro
buffer•M printer buffer aves time, you're right. For 
the way it works, this inexpensive product is the 
mo t practical addition to your microcomputer sys
tem ever. 

With Microbuffer, you don't have to wait for 
your printer to finish before you resume using your 
computer. Data is received and stored at fast speeds, 
then released from Microbuffer's memory to your 
printer. This is called buffering. The more you 
print, the more productive it makes your workflow. 

Depending on the version of Microbuffer, 
these buffering capacities range from a useful8K of 
random access memory - big enough for 8,000 
characters of storage - up to a very large 256K
enough for 256,000 characters of storage. 

Practical Peripherals makes stand-alone 
Microbuffers for any computer and printer combi-

nation , including add-on units especially for Apple 
II computer and/or Epson printers. Each has differ
ent features like graphics dumps and text format
ting besides its buffering capabilities. You can 
choose one that's just right for your sy tern. 

Best of all , they're built to last and work 
exactly like they're supposed to. 

If you're still guessing whether you can afford 
to have one, talk with any computer dealer. That's 
the best way to find out how practical a Practical 
Peripherals Microbuffer is. 

..... ,, 
31245 La Baya Drive 

Westlake Village,CA 91362 
(213) 991-8200 
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