


Radio Shack Has the 
Software You Want 

Color File. * * An easy-to-use 
home filing 
system for 
personal re­
cords. 
Comes pre­
set with 
seven files­
or create your own. Was 
$24.95 in RSC-14. 1995 
#26-3103 

Spectaculator®. Do planning 
and budget­
ing with this 
electronic 
spreadsheet. 
Just enter 
numbers and 
formulas­
results are displayed on com­
mand. Ideal for financial fore-
casting. Was $34.95 2995 
in RSC-14. #26-3104 

Color SCRIPSIT®. A powerful 
home word 
processing 
system for 
correction­
free letters. 
Tex1 can be 
saved on op­
tional cassette recorder or 
printed with optional printer. Was 
$34.95 in RSC-14. 
#26-3105 

Personal Finance II. Includes 
26 expense 
categories, 
including 
auto, gas, 
food and 
more. Review 
spending on 
year-to-date or category basis. 
Was $34.95 in RSC-14. 2995 
#26-3106 

Color Editor/Assembler. De­
velop 6809 
software. You 
get trial as­
sembly in 
memory, an 
editor to 
change your 
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program and Z-Bug for testing. 
Was $49.95 in RSC-14. 3995 
#26-3250 

Bingo Math. * Three exciting 
games to 
make learn­
ing math fun. 
Bingo, Speed 
Math and 
Number 
Hunt. Was 
$24.95 in RSC-14. 1995 
#26-3150 

Baseball. * This exciting game 
plays like the 
big leagues! 
You are the 
coach-it's 
up to you to 
control the 
pitching, de­
fense, and running for ex1ra ex­
citement. Fast paced baseball 
action. Was $24.95 in 
RSC-14. #26-3095 1995 
Canyon Climber. * Your climb­
ing skills are 
tested when 
you find kick­
ing goats, 
falling rocks, 
zinging ar­
rows and 
more on your way to the summit. 
Was $34.95 in RSC-14. 2995 
#26-3089 

• Joysticks required. 
•• Cassette recorder required. 

... Joysticks and recorder required. 

Downland. * You're alone in a 
secret cave, 
you jump and 
climb from 
chamber to 
chamber col­
lecting gold 
and dia­
monds. Each chamber is a new 
danger. Will you survive? Was 
�= RSC-14. 1995 
Galactic Attack. * Enemy 
spaceships 
bomb your 
defense 
shields. If you 
destroy this 
squadron, the 
enemy re­
verts to a deadly night attack. 
Was $24.95 in 1995 
RSC-14. #26-3066 

Poltergeist. Based on the hit 
movie. 
Search for 
clues and 
face the pol­
tergeist. Not 
for parents or 
others easily 
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frightened. Was $29.95 2495 
in RSC-14. #26-3073 



Color Computer 
at New Low Prices! 

Mega-Bug. * A maze of fun! Try 
to lose the lit­
tle "buggers" 

� hot on your 
trail. You 
can't stop. 
Everywhere 
you go, on 
every turn, there's more of them! 
Excellent color graph-
ics. Was $29.95 in 

1995 
RSC-14. #26-3076 

Slay the Nerius. * Fast action is 
needed to 
save your 
submarines 
from deadly 
starfish and 
the ancient 
sea creature 
-Nerius. Was $24.95 
in RSC-14. #26-3086 

Clowns and Balloons. * A real 
circus act. 
Use your 
safety net to 
bounce the 
clown up and 
down to pop 
the balloons 
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overhead! Be careful-don't let 
the clown fall. Was $29.95

1995 
in RSC-14. #26-3087 

Deluxe Joystick. Get accurate 
cursor control and quicker re­
sponse. Dual-axis trim controls. 
Was $39.95 in RSC-14. 2995 
#26-3012 

Cyrus . A chess program with be­
ginner to 
tournament 
skill levels. 
You can take 
back a move 
or reject the 
computer's 
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move and force it to play again. 
Was $24.95 in RSC-14. 

1995 
#26-3064 

Joysticks. Two controls with full 
360° movement! Single-shot but­
ton. A "must" for selected games. 
Was $24.95 in RSC-14. 1995 
#26-3008 (pair) 

7 Card StUd. Compete with 
three com­
puter poker 
player'S. They 
can adjust to 
your playing / style and 
make it more 
difficult to win. Was 
$24.95 in RSC-14. 

1995 
#26-3000 

ltadl8/haeK 
The Technology Store'" 

A DIVISION OF TANDY CORPORATION 

Circle Reader Service card '4 r--------------, 
I Find out more about I 
I Radio Shack's Color Computer. I 
i Send for a free catalog. I I Mail To: Radio Shack, Dept. 86-A-123 I 300 One Tandy Center I Fort Worth, Texas 76102 I I I I Name I I Address I I City State -- ZIp -- I 
I Telephone I 
L _____________ .-l 
Prices apply at Radio Shack Computer Cen­
ters and at participating Radio Shack stores 
and dealers. 



A MUST FOR: 
High School Studente 

The College Entrance Exa minatIon 

Board (CEEB) has chosen Pascal for .t.s 
co11ege advanced placemenT; cornpue&r 

sCience cest, DEFT P •• a.1 Work· 

anoh provides ell ";he Pascal program· 

ming c.ools you need to prepare for crus 

t.esc on your Color Cornpu'ter. 

College Studente 
The ClEFT P •• oa' Workbanch gives 

you the software you need to do your 

Pascal programming homework a t  

home o n  your'" Color Cornputer. 

Prafeeeianals 
Most of the programming feetures 

found on the me,nfrsmea and min's used 

in businese end science are available on 

ehe Color Computer with DeFT Pa-aa. 

Workbenoh. 

Habbyiets 
Has che ext.ensions necessary to QUickly 

do any Color Computer programmming 

Job Without: giVing up execution speed. 

DI!FT P.acel Workbanoh helps you 

get the job done. Directly access 69· 
sembler language routines end herd­

were registers from Pescel. 

R.S. Cat.# 90-5002 
$89.95 

l)�n 
��a\ 

$39.95 
RS#90-5001 

� {)�""�'n�� 

RAINBOW 1Iogo2 .... (_ 19804) 
'1ne DEFT Systems �ple have put togt-ther a pack· 
IIge which is a complele Pa�al and/or aSSi'�bly pro­
gramming t-nvironmenl I�I 15 rea50r)ably prlcE-d and 
��r;:rli:�t:�f"�fi Pascal rt-main an exct'llent 
exampw of wh.'tl can be .K'COmplisht>d in the CoCo 

world. The entirt' p.lcluge Siv� you all the n�ry lools to Il"am Pascal. If you alrt'ady know Pna!. then 
it giv� you a total development environment. No­

thing is mi.s.sing.. theft' is nothing else. to buy.N 
MAny collE"ge applicant attempting to obtain advanC'e'd 
credit will be I"f'qulrf'd to know Pascal In order to 
complete the e�m. DEFT Bench and DEFT Pa�al 
provide an ex«,lIel\1 le.aming environment The emut' 
package is impreSSive. It is very well·wntten and 
extremely easy to use In all the years I have been 
looking at software packages, never have I se-en 50 
much offert'd for SO lillie. N 

Ouan�1y of Each: _ DEFf Puc" _ DEFf Bencb 

_ DEFf Extra _ DEFf Puc" WorkbeDcb _ 3-D Graphic. 

Melbod 0' Payment (cbeck one) 0 Cbeck EDcloeed 

o VISA 0 Maeter Card 0 COD 

Account Number DODD DODD DODD DODD 
Cud ExpiralioD Date DO / DO 

__________ SlIite DO Zip 00000 
All orden are .hipped UPS wIlbiD 24 boun o'recelp&.'Add 4 .. 'orohlpping and bandllng; 

Maryland re.ldenl8 add 5 .. 'or SlIite SaJee Tax; .dd ,,"00 'or COD. 



26 Designmaker, Thad Starner 

Generate fascinating geometric designs. 

31 The Bar-Graph Scene, David Clements 
Spice up term papers and reports with forceful bar graphs. 

36 Financial Analysis, Bruce S. Lyon 

Find out what your business's future holds. 

38 Computer Mating, Leon G. Wigrizer 

Put your CoCo and Model 100 on intimate terms. 

5 Digressions, Michael E. Nadeau 

Big CoCo memory updates. 

6 Instant CoCo Directory 

8 How To Use HOT CoCo 
9 Letters To The Editor 

14 Doctor ASCII, Richard E. Esposito and Jesse W. Jackson 

Answers to your questions. 

16 Mindbusters, Richard Ramella 

Grid Games. 

18 The Computer Room, Scott L. Nonnan 

Can the CoCo organize your life? 

20 Feature Review: The SG·10, A Super Star, 
Fred Blechman 

It's cheaper, but is Star Micronlcs' new printer really better 

than the old one? 

40 The AUTO Difference, Jeff Mikel 

Let Your CoCo number program lines from Basic. 

56 The John-B System, Part II, James J. Barbarello 

Complete the construction part of this person·assistance 
system. 

66 Screen Symmetry, Joseph Finamore 

Doodling was never this creative before. 

71 Label ThOse Disk Jackets, James Ray 

Bring order to your disk collection. 

23 Reviews, edited by J. Scot Finnie 

CoCo Tuner, Rembrandt. Solar Explorer, Super Utility. and 
more. 

43 HOT CoCo's Pull·Out Program Listings 

87 Reader's Forum 
Hints. tips, and advice. 

89 Assembly 101, Victor and James Perotti 

Place text on the screen. 

91 6809 On Line, Bobby Ballard 
Graphics on line. 

92 The Learning Page, Nancy Kippennan 

The role of graphics In education. 

94 Product News, J. Scot Finnie 

Sunrise Software. CoCo Devices, Speech Systems. Crockett 
Software. and more. 

96 The Corner Office, Jeff OeTray 

The Model lOOO presence. 
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NEW! HARD DISK 
FOR TANDY®1 000* 

introducing The Rose ® by OSICOM, Inc. 

COD no Surcharge: Visa & MC 3% Amex 5%. 

Orders and I nformation: 
1-800-922-0881 TOLL FREE 

201-540-0144IN NEW JERSEY 

18 Bank Street 

Morristown, N.J. 07960 

Circle Reader Service card #200 

'Requires Memory Expansion Board with DMA Controller (25-t 004) 
Tandy is a registered Irademark of Tandy Corporation. 
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Dl6RE551ONS 
Megamemory for the CoCo 

Next month's lead article in HaT CoCo tells you how to cram 256K of RAM memory 
into your Color Computer. Several vendors are advertising similar upgrades of their 
own-one is promising a full I -megabyte of RAM memory! 

Clearly, there is a trend in the making, Experienced CoCo users are expressing 
dissatisfaction with what Tandy considers a fully expanded CoCo. Replacement key· 
boards, 80-column cards, video drivers, and serial-to-parallel interfaces are "must· 
have" accessories for many. The trouble is, if you decide to improve your CoCo with 
these peripherals, you still have just a 64K RAM machine, 

The 256K and larger upgrades are only partial solutions to the memory problem. 
None offer contiguous RAM-they can't. The CoCo's circuitry is incapable of address­
ing more than 64K at a time. The 256K upgrades can provide multiple banks of mem­
ory, hefty print spoolers, or RAM disk storage, They cannot give you the one large 
memory area that so much of today's sophisticated microcomputer software requires. 

Many of you have had your CoCos for two, three, or even four years, and you have 
taken much pride in finding ways to compensate for the Color Computer's limitations. 
But at what point is the average CoCo user willing to expand his machine? Before I 
answer that, let's define the average CoCo user, using our profile of an average HaT 
CoCo reader. 

The average user's CoCo has Extended Color Basic and probably 64K of memory. 
He is just as likely to own a cassette or disk·based system. The average user does not 
own a printer, modem, or Multi-Pak Interface, but does own joysticks. The average 
user has a greater interest in how to use his computer than in how it works. And he is 
a careful shopper-one who is very value conscious, The average user is just that-a 
user. He is not someone who can write his own software or build circuit boards. 

Based on this data, the average CoCo owner will upgrade his system to 64K. but not 
beyond unless he sees a legitimate need, It is also likely that he will eventually buy a 
disk drive and a printer, In order to make using the CoCo easier on himself. the average 
user might also buy a video monitor and driver, an 80-column card, and Multi-Pak 
interface. 

I don't see the average user going for the higher memory upgrades, though. It is 
currently an uncharted course, some versions require more work to install than most 
are willing to do, and there is very little software that can take advantage of the extra 
memory. 

Let's face it. While the I 28K. 256K. and even I -megabyte upgrades are useful and 
viable products for many advanced CoCo users, they will never be a mainstream prod­
uct for the average user, considering the state of the art and the Cor,o's inherent 
limitations. 

I hope you do experiment with more than 64K of memory if you are interested in it. 
If you program, you will learn a lot about memory management when you try to adapt 
software, If you like hardware, it makes for an enjoyable project. But if you are happy 
with your current setup, you won't find any advantage to giving your CoCo megamem­
ory,-Michae/ E. Nadeau 

HOT CoCo is a member of Ihe CW Communicalionsllnc. group, Ihe world's largesl publisher 01 ccmpuler·related inlormation. 
The group publishes 57 computer publications in more than 20 major countries. Nine million people read one or more of 
Ihe group's publications each monlh. Members 01 Ihe group include: Argenlina's Compulerworld/Argen/ina; Asia's The 
Asian Compulerworld; AuslraJia's Compulerworld Auslralia, Auslralian PC World, Macworld and Directories; Brazil's 
DalaNews and MicroMundo; China's China Compulerworld; Denmark'S Computerworld/Danmark, PC World and RUN 
(Commodore); Finland's Mikro; France's Le Monde Inlormalique, Golden (Apple), OPC (IBM) and Distribulique; Germany's 
Computerwoche, Microcompulerwell, PC Well, SollwareMarkl, CW Edition/Seminar, Compuler Business, RUN and Apple's; 
Ualy's Compurerworld lIaJia and PC Magazine; Japan's Compulerworld Japan; Mexicc's Compulerworld/Mexico and 
CompuMundo; The Nelherland's Compulerworld Benelux and PC World Benelux; Norway's Compulerworld Norge, PC 
World and RUN (Commodore); Saudi Arabia's Saudi Compulerworld; Spain's Compulerworld Espana, MicrosislemasiPC 
World, Commodore World; Sweden's CompulerSweden, Mikrodalom and Svenska PC; Ihe UK's Compuler Management, 
Compuler News, PC Business World and Compuler Business Europe; Venezuela's Compulerworld Venezuela; Ihe US's 
Computerworld, Hot CoCo, inCider, Inloworld, MacWorld, Micro Markerworld, PC World, RUN, 73, BO Micro, Focus 
Publications and On Communications. 
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Instant CoCo Director� ________ � 

Instant CoCo is a cassette tape containing the major programs from this issue of HOT 
COCO. Its purpose is to save you the time and effort of typing long program listings into 
your Color Computer. You simply load the programs from the Instant CoCo tape using 
your cassette recorder. The instructions for operating each program are found in the 
corresponding HOT COCO article. Both Basic and Assembly-language programs are 
included on the tape. 

The Instant CoCo symbol appears in HOT CoCo's table of contents and on the pro­
gram listing for each article with a listing used on the Instant CoCo tape. As an added 
extra, each tape also contains a never-be fore-published Bonus Program, complete with 
instructions. 

The directory below lists all programs included on this month's Instant CoCo cas­
sette. Shown first are the name of the article with a descriptive blurb and its author, 
followed by the page number in this issue where the article appears. Next comes the 
file name of the program on cassette. Finally, there is a brief description of the Color 
Computer system needed to run the program. 

This month's Instant CoCo cassette is available for just $ 1 1.47, including postage 
and handling, from Instant CoCo. 80 Pine St .• Peterborough. NH 03458. See our 
ad on p. 64 for more details. 

Instant CoCo Directory 
August 1985 

Article Name/AuthorlDescription 

Copyright Statement 
MindbustersfRamella 

Solve these grid puzzles. 

Designmaker/Starner 
Input coordinates to create 
geometric deSigns. 

The Bar-Graph Scene/Clements 
Liven up reports and term papers. 

Financial Analysis/Lyon 
Evaluate potential investments. 

The AUm Difference/Mikel 

Side A 

Page # 

16 

26 

3 1  

36 

Side B 

40 

The John-B System, Part IIlBarbarello 56 
Test your handiwork on this project. 

Screen SymmetrylFinamore 66 
Make order out of chaos. 

Label Those Disks JacketslRay 7 1  
Organize your program disk library. 

File Name 

TITLE 
GRIDSKID 
MOSAIC 
GRADEMKR 
DESIGN 

BARGRAPH 

FINSTANL 

AU1DNUM 

JBPOWER 

SYMMETRY 
SAMPLE 
DSKJCKET 

• •• BONUS PROGRAM ••• 

String ArUMcArthur STRNGART 
There's beauty in the simple line. 

System 

All 
16KECB 
16K ECB 
16K ECB 
32KECB 

32KDECB 

16K ECB 

32KCB 
or DECB 
16KECB 

16K ECB 
16K ECB 
16KDECB 

16K ECB 

CB = Color Basic, DECB = Disk Extended Color Basic, ECB = Extended Color Basic 
(m) = machine-language program (use CWADM) 

6 HOT CoCo August 1 985 

Back Issues 
Yes, back issues of HOT CoCo are available for 

all months. This list shows the features in each 
Issue: 
June 1983-The CoCo word processor; a serial­
to-parallel interface project; and the adventure, 
Cavehunt. 
July 1983-How to upgrade)our COCO to 64K; 
cure video RFI. 

August 1983-Speech synthesis via software; 
get more colors; build a color monitor driver. 
September 1983-Dlsk utilities; hi-res character 
generator. 
October 1983-Anlmation techniques; ROM di­
sassembly, part I. 
November 1983-Nuclear submarine simula­
tion; ROM-pack primer; banner printer. 
December 1983-World capitals quiz program; 
talking spelling tutor; vocabulary-building pro­
gram. 
January 1984-Programs for the businessman 
and investor; ins and outs of database manage­
ment. 
February 1984-COCO-aided circuit design; sim­
ulate Extended Basic in Color Basic; change your 
CoCo's vocabulary. 
March 1984-How a disk stores information; cre­
ate your own wordsearch puzzles; dental/medical 
bill balancer. 
April 1984-Peripherals buyer's guide; how to 
shop for a disk drive; disk-fix utility; Lisp inter­
preter. 
May 1984-05-9 review; financial transactions 
tracker; homebrew spelling checker; CoCo Re­
versl game. 
June 1984-Horse-racing and stock-market sim­
ulators. 
July 1984-Do-It-yourself lowercase mod; varia­
ble cross-referencer; the game, Python. 
August 1984-Basic-09 review; database man­
ager program; graphics tutorials; hurricane 
tracker. 
September 1984-Educatlonal software buyer's 
guide; typing-teacher program; the CoCo as a mar­
keting aid. 
October 1984-A collection of sounds for your 
CoCo; how to make programs auto·execute; 
printer spooler. 
November 1984-Personal money manager pro­
gram; disk-file protection utllity. 
December 1984-Disk-drive timer; disk drive 
maintenance tips; full-featured text-editing pro­
gram. 
January 1985-Spreadsheet program; stock­
charting program; make fancy graphics with your 
printer. 
February 1985-Drawlng program; user's 
group list; Space Hawks game. 
March 1985-Unlversal screen-dump program; 
POKE list; utilities. 
April 1985-Telewriter-64 mods; modem com­
parison; satelllte-tracking program. 

You'll also fmd in each issue our regular fea­
tures, reviews of popular software and hardware, 
and dozens of useful programs that are yours for 
the typing in. 

Each back issue costs $3.50 plus $1 shipping 
and handling. On orders of 10 or more back issues, 
there Is a flat $10 shipping fee. Send your orders 
to HOT CoCo, Attn. Back Issue Orders, 80 Pine St., 
Peterborough, NH 03458 .• 



GOOD 
LOOKIN' 

AUTOTERM shows true upper/ 
lower case in screen widths of 32, 
40,42,51, or 64 characters with 
no split words. The width of 32 
has extra large letters. Scrolling is 
forward, backward, and fast. Block 
graphics pictures are displayed 
automatically and can be scrolled. 

The screen's top line shows 
operating mode, unused memory 
size, memory on/off, and capS

'
­

lock on/off. It also gives helpful 
prompts. 

SWEET 
TALKIN' 

KEY-BEEP can be on/off. Unac­
ceptable keystrokes cause a lower 
pitched BOP! This ERROR­
BEEBOP can be on/off. 

Talks to other computers with 
Full or Half Duplex; Baud Rate of 
110, 150,300,600, 1200; Parity as 
even, odd, mark, space, none; 7 
or 8 bit Word; any Stop Bits; all 
128 ASCII characters; true line 
Break; XON/XOFF protocol; and 
optional line-at-a-time transmis­
sion. Able to send and receive 
text, block graphics, BASIC and 
ML programs. A 64K machine 
holds up to 46�6oo characters 
(34,900 in HI-RES). 

DUAL PROCESSING lets you 
review & edit while more data is 
coming in. 

RECOMMEND 32K to 64K 
Tape-to-Disk Upgrade $23 

You Keep the Cassette 

YOU COULD FALL IN LOVE WITH 
AUTOTERM! 

IT TURNS YOUR COLOR COMPUTER INTO THE 

WORLD'S 
SMARTEST 
TERMINAL 

Fully supports D.C. Hayes and 
other intelligent modems. 

Talks to your printer with any 
page size, margins, line spacing, 
split word avoidance. Embed your 
printer's control sequences for 
boldface, underlining, etc. Narrow 
text can be automatically spread 
out. 

You'll also use Autoterm 
for simple word processing 

and record keeping 

You can display directories, 
delete files, transmit directly from 
disk, and work with files larger 
than memory. Easily maintain a 
disk copy of an entire session. 

Compatible with TELEWRITER 
(ASCII) & other word processors. 

SMOOTH 
WALKIN' 

AUTO TERM moves smoothly 
and quickly between word proces­
sing and intelligent terminal 
action. Create text, correct your 
typing errors; then connect to the 
other computer, upload your text, 
download information, file it, and 
sign-off; then edit the received 
data, print it in an attractive 
format, and/or save it on file. 

Editing is super simple with the 
cursor. Find strings instantly, tool 
Any operating parameter, such as 
screen width, can be altered at 
any time. Uncompleted com­
mands can be cancelled. 

CASSETTE $39.95 
DISKETTE $49.95 

Add $3 shipping and handling 
MCNISAlC.O.D. 

PUTTY IN 
YOUR HANDS 

The word processor can be 
used to create, print, and/or save 
on file your personal KSMs. They 
let AUTOTERM act like you. For 
example, it can dial through your 
modem, sign-on, interact, perform 
file operations, & sign-off; an 
entire session without your help. 
KSMs can answer the phone, 
prompt the caller, take messages, 
save them, hang-up, and wait for 
the next call. The KSM potential 
is unbelievablel 

NO OTHER COMPUTER IN 
THE WORLD CAN MATCH 
YOUR COCO'S AUTOMATIC 
TER MINAL CAPABILITIES!!! 

WHAT THE 
REVIEWERS SAY 

"AUTOTERM is the Best of 
Class." 
Graham, RAINBOW, 6/83 

"The AUTOTERM buffer system 
is the most sophisticated - and 
one of the easiest to use . . . " 
Banta, HO T CoCo, 9/84. 

"Almost a full featured word 
processor ... " 
Ellers. RAINBOW, 11/84 

PXE Computing 
11 Vicksburg Lane 

Richardson, Texas 75080 
214/699-7273 

r-----------------------------, Circle Reader Service card W51 

Please hire the mentally retarded. They are S incere, hard working and 
apprecia1ive. Thanks! Phyllis. 



-How to Use HOT CoCa�����!!!!!!!!!!!!!!!!!!!!!!!!!!! 

Each month HOT COCO provides program 
listings for you to type into your Color Com­
puter and use. If you are new to computing, 
read this page for advice that will help you 
avoid problems often encountered when en­
tering programs manually. 

Know the Basics 
Before you begin, you should be familiar 

with the basic operation of your Color Com­
puter. Read the manual and make sure you 
understand how to enter a program line, save 
a program to cassette or disk, and make cor­
rections to a program line. The Color Com­
puter manuals are well written, and you will 
enjoy your CoCo much more if you've read 
them. 

Check the Requirements 
The first thing you should do is make sure 

that the program you want to enter will run 
on your version of the Color Computer. You 
need to know the memory requirements, the 
type of Basic used (Color, Micro Color, Ex­
tended Color, or Disk Extended Color Basic), 
what peripherals might be needed, and In 
some cases whether a particular ROM ver­
sion is needed. (See below for an explanation 
of the different ROMs.) 

All this information is provided In the Sys­
tem Requirements box Included with each 
article that has a program listing. This box 
gives the minimum requirements to use the 
program. If, for Instance, the box reads "16K 
RAM, Color Basic," the program should also 
work on 32K or higher, Extended or Disk Ex­
tended Color Basic CoCos. 

Once you've established that the program 
will work on your CoCo, read the article thor­
oughly. Sometimes it will Include informa­
tion vital to typing In the listing. 

What You See is What You Get 
We print all Basic program listings 32 

characters across-Just as they appear on 
your video screen. Type In the listings ex­
actly as it appears In the magazine, being 
particularly careful with spaces and punc­
tuation. If you do this, the 32-character for­
mat will aid In proofreading what you have 
typed In by letting you match beginning and 
ending characters on corresponding lines. If 
you have a line that ends on a character other 
than what appears In the magazine, go back 
and check for a typo. 

Comm9n Errors 
Some characters are easier to confuse than 

others when you are typing In program list­
Ings. And since your Color Computer inter­
prets everything literally, the smallest error 
can crash a program. Below is a list of char­
acters commonly confused with one another: 

zero and the letter 0 
colon and semicolon 
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lowercase I and the numeral one 
uppercase B and the numeral eight 

Weird Characters 
The up arrow Indicates exponentiation on 

the Color Computer. Unfortunately, most 
printers do not have an up arrow. Our printer 
prints a caret (A) Instead. Be sure to type an 
up arrow In place of all carets in Basic pro­
gram listings. 

Assembly-Language Listings 
HOT CoCo often publishes programs writ­

ten in Assembly language rather than Basic. 
Assembly listings "talk" to your computer 
on a much more direct level; Basic requires 
some translation before your CoCo can exe­
cute it. Therefore, Assembly works much 
faster than Basic. Unfortunately, it is more 
difficult to learn Assembly-language pro­
gramming than Basic programming. 

But you do not need to know how to pro­
gram In Assembly to use these programs. 
You do need, however, something called an 
editor/assembler. An editor/assembler al­
lows you to manually enter an Assembly list­
Ing, and then it "assembles" it Into a form 
that your CoCo can execute. Since editor/as­
semblers can cost as much as $80, you prob­
ably don't need one unless you want to learn 
Assembly-language programming. 

It is possible to hand assemble an Assem­
bly listing, but this is a tedious process that 
Is best left to someone with a little experience 
with Assembly programmiIlg. It also requires 
a short Basic routine that prepares your CoCo 
for hand assembly. 

We convert some Assembly programs to 
Basic DATA statements and include a short 
Basic routine to load and execute the DATA 
statements. This gives you a program that 
you can type In just like a Basic listing, yet it 
operates much like one written in Assembly. 

If you want to run one of HOT CoCo's As­
sembly listings, but it hasn't been converted 
to DATA statements and you do not own an 
editor/assembler, check to see if the program 
is Included on our Instant CoCo cassette. All 
Assembly programs on Instant CoCo are in 
assembled form, meaning you can load and 
execute them immediately. 

Speaking of DATA Statements 
Since DATA statements often consist of 

numbers only, it is easy to make a mistake 
typing them in. One wrong number can 
crash the program or lock up your machine. 
When this happens, the only way to recover 
is often to turn off the computer for a few 
seconds and then turn it back on. Of course, 
this wipes out your program In memory. 

To avoid this, always save what you have 
typed In before running it. That way, if you 
did make a mistake, you can load the pro­
gram from tape or disk to look for the error, 

rather than retyping the entire listing. 
One last thing about DATA statements: Er­

ror messages that occur due to a mistyped 
DATA statement line will refer to the corre­
sponding READ statement line earlier in the 
program. Yet it is the DATA statement that 
In incorrect. 

If All Else Fails 
If you cannot get your typed-in listing to 

run after checking and double-checking for 
typos, you can ask us for help. Send a de­
tailed description of your problem along with 
any error messages given. Ideally we'd like a 
printout of what you typed. Send a self-ad­
dressed, stamped envelope for the fastest re­
ply. Sorry, but we cannot help you if you 
have modified the orignal program in any 
way. Write to HOT COCO, attn. Technical 
Editor, 80 Pine St., Peterborough, NH 
03458. 

Different ROMS 
Radio Shack has updated the Basic ROMs 

In the Color Computer several times since it 
was Introduced. Below is a list of the ROMs 
and the problems and benefits you might en­
counter with each one: 
• Color BasiC 1.0-Cannot fully use the 64K 
upgrade and has only a 7 -bit serial printer 
routine, which inhibits sending graphics 
data to a printer. 
• Color Basic l. l-Fully supports 64K and 
has an 8-blt serial printer routine for graphics. 
• Color Basic 1.2-Executes code faster 

than previous versions, but changed the way 
the ROM reads the keyboard. This makes 
some sottwarewritten for the older ROMs in­
compatible with the 1.2 ROM. There is a sim­
ple fix, which HOT COCO Incorporates into 
every program in which this problem is en­
countered. 

If you don't know what Color Basic ROM 
version you have, type EXEC 41175 after 
you first tum on your computer. The ROM 
version will be printed on the screen. 
• Extended Basic 1.0-Has bugs in the. 
PCLEAR, PRINT USING, and DLOAD state­
ments. 
• Extended BasiC 1.1-Fixes the above­
mentioned bugs. 
• Disk Basic 1.0-This is in the disk con­

troller cartridge used with the grey CoCos 
and grey disk drives. The 1.0 Disk ROM is 
Incompatible with CoCo 2's. 
• Disk BasiC 1.1-Works faster than 1.0, 
but you can use the 1.1 Disk Basic controller 
with the older, grey CoCos. Also, many rou­
tines have been moved, making some pro­
grams written using the 1.0 Disk ROM 
incompatible with the 1.1 ROM. (See "A 
Quick Fix for Your Disk ROM," by Mike Mee­
han, HOT CoCo, February 1985, p. 44, for a 
utility that overcomes this incompatibilty in 
most cases.)_ 



Letters To The Edit��� 

Wish List 
HOT CoCo's new look is a great improve­

ment. The format is attractive and the arti­
cles are cleaner and easier to follow. The 
pullout section is a stroke of genius. Keep it 
up! 

My suggestions for future issues include in­
formation on OS-9, Flex, WordPak, Basic-09, 
and Pascal. How about a monthly column that 
discusses all of them? I'd also like to see occa­
sional programming articles on these subjects. 
My fmal request is for a utility that would let me 
run Telewriter-64 with WordPak. 

Leonard Buyer 
Crownsville, M� 

Lookjor increased OS-9 and Basic-09 cover­
age in upcoming issues oj HOT CoCo.-eds. 

Don't Clue Me In 
As someone who has been reading your 

magazine for a year, I appreciate your new 
format. However, one thing in your publica­
tion disturbs me: people who want clues to 
adventure games. No experience rivals the 
satisfaction of seeing a solution unfold before 
you. Imagination is the key! I do not under­
stand people who spend $20 to $30 on an 
adventure game that becomes the mechani­
cal entering of someone else's experience. 

Tim Lake 
Orlando, FL 

We agree. Our Game Tips section was dis­
continued due to low reader interest and the 
jact that it was turned into a "cheat sheet "jor 
adventurers. Many adventure players appre­
ciate having the problem solutions in print. To 
others it was like giving away the World Series 
scores bejore the games were played.-eds. 

Critical Acclaim 
I like the inside of your magazine. The new 

headings make the articles that I look at 
first-Doctor ASCII, Letters to the Editor, 
and Digressions-easier to read. The new, 
darker and bolder type style increases read­
ability, too. I use the Instant CoCo Directory 
a lot to make sure I haven't missed any pro­
grams in an issue. 

I must compliment HOT COCO on its edito­
rial content. But please don't spread it all 
over the magazine as you did in the April 1 985 

issue. Reader's Forum started on p. 61 and 
was continued on pp. 67, 77, and 84! 1 think 
letting the publisher have his own page is a 
very good idea. How about adding a drawing 
of a compu ter to signal the end of the articles? 

My one complaint on the new format is 
that when 1 read about a program, I often 
refer to the program Itself. I don't like having 
to search for the appropriate program listing. 

E. Coons 
Myrtle Creek, OR 

One Liner 
Enclosed is a one-line program that sends 

a disk directory to a printer. Other versions 
of this routine exist, but mine enables disk 
users to obtain an orderly printout of a disk's 
contents, including a disk name and the 
number of granules remaining. You can fas­
ten the printout to the disk sleeve or use it in 
a filing procedure. 

1 CLS:PRINT@32,"DISK DIRECTORY T 
o PRINTER":PRINT:PRINT"TURN PRIN 
TER ON":PRINT:INPUT"DISK READY -

ENTER TITLE";A$:PRINT*-2,A$:POK 
Elll,254:DIR:PRINT*-2,"FREE �";: 
PRINTI-2,FREE(�):PRINT:INPUT"ANO 
THER ONE?";B$:IFB$<>"Y"THENCLS:E 
NDELSEI 

Michael E. Fahy 
Central City, PA 

BBS Systems 
In "HOT CoCo's BBS Phone Book" (April 

1 985, p. 46), you say that all you need to 
become a Sysop is a modem, a disk drive, 
and the inclination. I have a CoCo 2 and want 
to set up my own board. I had given up hope 
of finding the software to make this possible 
until I read your article. Please publish the 
names of companies selling BBS systems. 

Dusty Belew 

You might contact Ceratec Inc., P.O. Box 
663, Elgin, TX 78621. They distribute the Co­
lorama BBS program and will soon be releas­
ing an upgraded version.-eds. 

Cleanup Routine 
Listing 2 of "Demystifying System RAM" 

(HOT CoCo, June 1983, p. Ill) is a driver­
head cleaning routine. The program does not 

move the drive head across the cleaning disk 
as stated. Could anyone send me a routine 
for moving the driver head through the full 
35 or 40 tracks? 

Edgar Poulin 
2907 Des Ormes SI. 
Sherbrooke, Quebec 

Canada JIL IG3 

The source oj the problem might be that the 
program was written jor the Disk ROM 1 .0. 
You need to specify a different address if you 
have version

' 
1 . 1 .  Can anyone supply this in­

jormation?-eds. 

Handicapped Update 
My letter about computers for the handi­

capped (HOT CoCo, April 1985, p. 10) got 
three helpful responses. You have already 
printed some of the information I received 
(HOT CoCo, July 1985, p. 1 1 ) . I would like to 
add the follOWing resources: 

Personal Computers and the Disabled 
by Peter McWilliams 
Quantum PressfDoubleday, 1 984 
(This book lists associations, services, and 
more for the disabled.) 

American Association for the 
Advancement or Science 
Project on the Handicapped in Science 
(Quarterly bulletin. For further information, 
write to Susan B. Forman, AAAS Opportun­
ities in Science, 1 5 1 5  Massachusetts Ave. 
NW, Washington, DC 20005.) 

Howard Batie 
400 Maple Court 
Herndon, V A 22070 
(Write for information on Handi-writer, a de­
vice made especially for the CoCo. It allows 
the user to select words and letters from the 
screen using a joystick or special five-button 
device.) 

Rehab Technology Inc. 
P.O. Box 185 
Aviston, IL 622 1 6  
(Write for information on their morser, which 
lets anyone who can operate a single switch 
communicate. The user sends Morse code 
that is translated into an alphanumeric dis­
play on the TV screen.) 
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My thanks to Scott Norman, John Dal­
haus, and Howard Batie for their assistance. 

Dave Meredith 
San Francisco, CA 

Musical Keyboard 

I have been shopping for a musical key­
board that I can attach to a CoCo 2. I would 
like to fmd a distributor for a keyboard of this 
type. 

Rian Cocco 
Busy Bee Electronics Inc. 

1 02 Pinewoods Ave. 
Troy, NY 12180 

Baud Correction 
I might be able to help Richard Volans with 

his ink-jet problem (HOT CoCo, May 1 985, p. 
1 2).  The Radio Shack HI-Res Screen Print 
Utilty (catalog no. 26-3 1 2 1) sends graphics 
to the CGP-220 in the color-scan mode. 

Normally. print utiltles have a baud rate of 
600, but the color-scan mode of the CGP-220 
must send RGB (red, green, and blue) infor· 
mation. It takes three times as long to send 
information for three colors. so set the printer 
baud rate to 2,400. 

Most people keep the printer rate at 600 
baud because the CoCo transmits at that rate 
during startup. When the computer baud 
rate is slower than the printer baud rate, the 
printer cannot interpret Information sent to 
it. If the computer baud rate is higher than 
the printer baud rate, the printer does fine. 
Se sure, however, that the baud rate is set to 
2,400 before you tum the printer on. After 
you execute the utility, the right arrow ac­
cesses the utility. Press 0, 1, or 2 to tum on 
the appropriate color sets. 

David R. Chess 
New Stanton, PA 

Disk Homespread 
The Homespread program (HOT CoCo, Jan­

uary 1985. p. 30) was written for cassette­
based systems. To make the program more ef­

ficient for disk users, we have modified it so 
that you can save to and read from disk. If you 
would like a copy of the adaptation, which also 
contains all updates to the program, please 
send us your copy of Homespread on cassette 
or disk along with return postage.-eds. 
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Assembly 101 Bug 
We printed an error in June's Assembly 1 01 

column (HOT CoCo. June 1985, p. 83). Please 
delete the semicolon (;) from the LDA # 1 28 in­
struction in line 0002.-eds. 

Clubhouse 
Have a Color Computer Club? Let prospec­

tive members know about it through a letter to 
the Editor. 

Nova Scotia 
The Halifax Dartmouth Colour Computer 

Users' Group meets the second Monday of 
the month at 7:30 p.m. in the Findlay Com­
munity Centre. Dartmouth. NS. New mem­
bers are welcome. 

A. Knight 
Dartmouth, NS 

Tennessee 
The newly formed Foothills Micro-Com· 

puter Club meets every other Tuesday night 
at 6:30 p.m. at the Blount County Public Li­
brary. Although most club members are 
CoCo users, people who own other TRS-80 
computers are welcome. 

Oklahoma 

Aaron Sentell 
Maryville, TN 

The Central Oklahoma Computer Organi­
zation is a 278-member CoCo users' group. 
It meets at 9 a.m. on the second Saturday of 
each month at 10th Street and Hudson in 
Oklahoma City. 

Robert Helms 
Midwest City. OK 

Australia 
The Latrobe Valley Color Computer Users' 

Group now has 45 members and is growing. 

For more information. contact me at 05 1 -34-
5 1 7 5  or write to me at the address below. 

W. George Francis 
31 Donald St. 

Morwell, Victoria 
Australia 3840 

Valley City, NO 
I would like to announce the formation of 

the National Musica 2 Users' Group (MUG). 
If you are interested, please send us your 
name and address. and let us know how 
MUG can benefit you. 

Solveig Pederson 
711 Third St. SE 

Valley City, ND 58072 

Washington, DC 
We have started a CoCo/M C- l O  users' 

group. Direct Access CoCo Club. in the 
Washington, DC area. We offer a monthly 
newsletter and useful tape programs. Send a 
self-addressed envelope for a free newsletter 
and more.�ormation. 

On Line 

Allen Snook 
President, DAC3 

5203 Wheeler Road 
Oxon Hill, MD 20745 

Are you operating a BBS? Send us a note to 
let our readers know about your service. 

Youngstown, OH 
The new number for the Maxi CoCo BBS 

5 . 0  is 2 1 6-793-7353.  We operate at 300 
baud, 24 hours a day. 7 days a week. Our 
Sysop is Curt NickeL 

William Wills 
Youngstown, OH 

Flexnet Revamped 
Please advise your readers that Flexnet of 

Oklahoma City no longer operates as before. 



The Central Oklahoma Computer Organiza­
tion purchased their hardware and software 
in January. The BBS now operates as Co­
Conet 24 hours a day. The system contains 
CoCo and Flex programs, which you can 
download without paying a user-connect 
charge. The on·line number is 405-376- 1494. 

Michigan Sysop. Please do not call outside of operating 
hours-this is a business line. 

The following Michigan BBSes support the 
CoCo and other TRS-80 computers: 

Andy's Micro Comer Fraser. MI 3 13-293-6706 
Dragon's Lair Warren. MI 3 1 3·751 -4057 
Good News BBS Plymouth. MI 3 13-459-8375 

A. Knight 
Dartmouth, NS 

Atlanta, GA 
Fred Cundeiff 

Oklahoma City, OK 

Livonia Download Livonia. MI 3 1 3-26 1 -0885 
The InfoEx Livonia. MI 3 1 3·464- 1 335 
The Serial Port Mt.  Clemens.  3 1 3-286·0 145 

MI 

The new BBS for metropolitan Atlanta op· 
erates at night and on weekends. Call 404· 
255- 1 79 1 .  

Ventura, CA They are up 24 hours a day. support I to. 
300. and 1 , 200 baud, and have message 
bases and downloads. 

Dauid Tidwell 
Atlanta, GA 

Hamilton, Ontario 
I have established The Californian of Ven­

tura BBS. The system operates 24 hours a 
day, 7 days a week and has a variety of menu 
selections. The nu mber is 805·656-7390. 
The system is dedicated to the CoCo, but 
other computer users are welcome. To find 
out what the system runs on, read the intel­
ligence nle. 

Halifax, NS 

Andy Deruan 
Fraser, MI 

The Halifax Dartmouth Colour Computer 
Users' Group BBS operates Monday through 
Friday from 9:30 p.m. to 9 a.m. The phone 
number is 902-434·5278. Peter Allen is the 

The number for Dave's CoCo Datacomm. 
has changed. The new number is 4 1 6-388· 
67 1 7. The BBS is on line 24 hours a day; 
Sysop David Pearce is happy to chat if he is 
available. 
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Jack Sanders 
Ventura, CA 

WHITE HOUSE HOURS: Monday - Friday 

9 a m  - 6:00 pm 

D.O. Pearce 
Hamilton. Ontario 

(7 1 7 ) 322-7 700 
PHON E COMPUTER P . o .  Box 402 5 ,  Wi l l ia m sport,  PA 1 7 701  R E BATES! 

PRI N T E R S  

S TA R  M I C R O N I C S  PA N A S O N I C  
SG 1 0  . . . . . . . . . .  2 1 7 . 00 1 090 1 8 7 .00 
SG I 5 .  3 79.00 1 09 1  . . .  . . . . . .  . 2 57 . 00 
SO l O  345 00 1 09 2  389.00 
SO l S  3 7 9.00 1 09 3  . 58 5 . 00 
SR 1 0  485 00 3 1 5 1  455 00 
SR 1 5  585.00 MAN N S E MA N  TALLY 
Powertype 309.00 Sp.nt 80 249.00 
L E G E N D  M T 1 60 L  495.00 
880 209.00 M T 1 80 L  595.00 
t 080 2 2 9.00 
1 3 80 269.00 O K IDA TA 
1 38 5  305.00 1 8 2 .  . .  2 1 9.95 
C . I TO H  84 640 95 
851 0A . . . . . . . .  . 28S.00 92 . . . . . . . . . . .  349.95 
85 1 08C l 329 00 93 560.95 
8 5 1 08C2 389 00 I magewnler 4 2 5.95 
85 1 0 8P t 339.00 

C I T I Z E N  
8 5 1 0SP . 389.00 MSP' 1 0  . .  3 2 5.00 
8 5 t OSR . .  4 29.00 

MSP' 1 5  4 7 9.00 
85 1 0SCP 459.00 
85 1 0SC R 4 7 7 .00 

MSP·20 . .  469.00 

1 5 508CO 485 .00 
MSP'25 629.00 

1 5 5 0 P .  . 4 45 00 EPSON 
A l 0'20P 465.00 RX80 . 2 1 9.00 
F 1 0·40P/S 8 7 5 00 LX80 . . . . . . . .  . 249.00 

F 1 O·55P/S . 1 059.00 FX80 . . . .  389.00 
F l O  Tractor 1 69.00 J X 80 . 5 2 9. 00 
F l O  Sheet R X 1 00.  . . 369.00 

Feeder 349.00 FX 1 00 .  . . . .  550.00 

DUST COVERS 
PR I N T E R  PA PE R PRINTER RI880NS 

La z or  ( 1 000) 1 5 .95 - ==  L a z o r  (2 500) 29.95 

MON ITORS 

SAKATA 
T E K NIKA S C  1 00 Color 1 95 95 
MJ- I O  CompOSIlC/ Sel)a r a ! €  SG 1 000 Green.  99 95 

Video 235 00 SA 1 000 Amber 1 05 9 5 
MJ·22 RG8 Composriel 

SepiH�le Video 289 00 N E C  
1 20 1  Green/HI res 

w/s peak e r 1 39 95 
Z E N I T H  1 205 Amber/HI res 
ZVM 1 2 2 Amber 85 95 ....... /soeaker 1 30 95 
ZVM 1 23 Green 75 95 1 260 Green 9 7 9 5  
Z V M  1 3 1  Cololt 

/Med res 299.95 A M D E K  
M e d  res 299.95 J O O  Green 1 1 9 .00 

ZVM 1 JJ COlor.' 300 Amber 1 29 00 
HI res 459.95 3 1 0  A m b e r  1 4 5.00 

ZVM 1 35 COlOr! COlO' 300 235 00 
HI  res 459.95 Color 500 345.00 

ZVM 1 33 Colorl 
H I  res AGB 399 95 C O l O '  600 399 00 

ZVM 1 36 RGBI Color 700 4 6 9 .00 

HI res 599.95 COlor 7 1 0  539.00 

I NT E R FAC E S  
S P-3 S e r i a l  to  Para l le l .  . . .  5 9 . 9 5  

1 year wa rra n ty 

* Dealers Inquiries I nvited * 

POLICY: No deposil on COD orders. F ree 
fre lghl  on al l  prepaid cash orders over $300 in 
the con t i n e nlal  USA. APO & FPO add $5.00 
per  hundred. For prionly mad add $8.00 per 
h u ndred. PA residenls add 6"" sales tax. 
Defective products muSI have Prior RA 
nu mber. Schools net  t 5 . 

VISA and MC Accepted 4% 

MODEMS 
VolkSlllo(1enli 

cable 
Volksnlodem 

58 95 

1 200 2 4 9 90 

Hoyes 300 1 99 00 
Hayes 1 200 . 399 95 
COl1lpuserve Slarle' 

K,1 24 95 

TEAC DIS K D R I VE 
FO 55V J20k./H811  H e u J h l  

DS/DD 1 4 9 00 
FO 55F 320K/Hall Helghf 

96T P I 1 69 00 
SolfV'.·are 101 

FD 55V :19 95 

DISK ETTES 
S K C  
SS/SD 1 1 95 
SSJDD 1 4 95 
DSIDD 1 6 95 

MAX ELL 
t .. �D· l 1 8 95 
�'D'2 23 95 

E L E PH A N T  
SS/SD 1 4 95 
SSJDD 1 6 95 
DSIDD 2 1 9 5 

I N N OVATI V E  
CONCEPTS 

Fhp-N·Flle ( 1 01 3.50 
FI ,p·N-Fi le 1 1 5) 8 .50 
Fl lp-N-F i le  

wllock (25 1 1 8  50 
Fl lp-N-F i le  . (50) 1 7  50 
Fl ip-N-Fl le 

w/lock (501 23.50 
Fltp-N-Flle ROM 

Holder 17 50 



Price Changes 
Occur On A 
Daily Basis. 
Please Call 

1-800-343-8841 

co 

Price Changes 
Occur On A 
Daily Basis. 
Please Call 

1-800-343-8841 

Super Sale on New Hard Drives 
MEGADISK™ 

Winchester Hard Drive Ready to 
run on the TRS SO Model III I IIIV/4P, 

Color Computer, I . B.M.-PC, TANDY 1000, 
Max/SO. 

Software Drivers: LDOS, NEWDOS/SO, 
DOSPWS, OS9, TRSDOS 6.0, CP/M, COCODOS 

Fully Warranteed 
DRIVE A HARD BARGAINTM starting at $499.95 

Call Toll Free Ordering 1-800-343-8841 

High Quality Lowest Price 
Drive 0, 1, 2, 3 
for the 
Color Computer 
Starting at $239.95 

SOFTWARE SUPPOR� INC 
1 Edgell Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 

Hours: Mon. thru Fri. 9:30 am to 5:30 pm (E.s.T.) Sal. 10:00 am to 3:30 pm 
DEALER I NQUIRI ES I N VITED. r__------------....... Service! Service! 

TERMS: CANADA All in stock products are shipped within 24 hours 
M.C.lVisa/Amex and personal checks of order. 
accepted at no extra charge. 1720 CHA RETTE STREET Repair/ Warranty service is performed within 24 
Shipping: Please call for amount. BUBERNAY, LAVAL, CANADA H7E4L9 hours of receipt unless otherwise noted. We 
Not responsible for typographical errors. 514-662-3224 accept COD, foreign and APO orders. School 
Prices subject to change. and D&B corporole P.O.'s accepled. 

TRS/80 Registered Trademark Tandy Corp. 
IBM-PC Registered IBM Corp. Franklin Registered Trademark Franklin Corp. 
LDOS Reg. Logical System I nc. Dosplus - Micro Systems Software 
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Apple Registered Trademark Apple Computer Corp. 
Max/80 Registered Trademark Lobo 

Newdos/80 - Apparat 



Prices Change 

Every Day. 

Please Call 

1-800-343-8841 
For Lower Prices. DEALER INQUIRIES IN VITED 

Prices Change 

Every Day. 

Please Call 

1-800-343-8841 
For Lower Prices. 

M EGADlSKTM HARD DISK DRIVE SYSTEMS TOLL FREE ORDERING 1-800-343-8841 
F I h { IBM/PC, Tandy 1000, TRS/SO Models 1/1I I/1V!4P, Compaq, Eagle, Sanyo, or e 

Tava, PC Workalikes, Color Computers, Heath/Zenith, Max/SO 
Complete with Hardware, Cables, Software and Quikfit Insta l lation 

5 Megabytes Internal Mount . . . . . . . . . . . .  IA I' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  starting at $ 
10 Megabytes Internal Mount . . . . . . . . . . . . r.VOW' · A,' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  starting at 

299.95 
544.95 
799.95 
499.95 
699.95 
999.95 
499.95 

20 Megabytes Internal Mount . . . . . . . . . . . . . . . . . . . . .  e · . ,yeW' '40' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  starting at 
5 Megabytes External System . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . W' . . . . . . . . . . . . . . . . . . . . . .  starting at 

10 MegabYles External System . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p .. 1" . . . . . . . . . . . . . . . . . . . starting at 
20 Megab�tes External System . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,.J CeS ' . . . .  . . . . . . . . . . . .  . start�ng at 

Streammg Tape Backup System - Internal Or External . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  startmg at 

DOS S stems A>1Iilable' 
{ IBM/ Heath - DOS, 1 .0, 2.0, 2. 1 ,  3.0, or later y . 

TRS/SO-LDOS, TRSDOS 6.x, Newdos/SO, Dosplus 3.5,  CP/M, COCO DOS, Max/SO LDOS, OS9 

F U L LY WA R R A NTIED - PARTS A N D  LABOR - 24 HOUR S E R V I C E  - CA LL TOLL FREE - 1-800-343-8841 
FLOPPV DISK DRIVES. POWER SUPPLIES A N D  CABINETS 

Our Disk Drives are UL approved - Our Floppy Drive Cabinels and Power Supplies 
are U nderwrilcrs Laboratory Listed and have passed the required Federdl 
Communications Part 15 Section 8-E M I / R F I  tests. 
Warranly on all disk drives is one full year pariS and labor. Warranty on floppy disk 
drive power supplies is rive (5) years. I n  warranty Or oul of warranty service is 24 hour 
turn-a-round on all disk drives and power supplies. 

Tandon - Full Height Drives 
100-1 Single Sided 40 tk Bare . 

In Case with Power Supply 
Dual Drives in One Cabinet 

100·2 Dual Sided 40 t k  Bare 
In Case w i t h  Power Supply . 
Dual Drives in One Cabinet 

Half Hi�h Drives 
65·1 Single Sided 40 tk Bare 

In Case with Power Supply . 
Dual Drives in One Cabinet . . . . . . . . . . . .  . 

65-2 Dual Sided 40 tk Bare . . .  

$125.00 
166.95 
326.95 
162.00 

. .  206.95 
381 .95 

122.00 
156.95 
306.95 
142.00 

In Case with Power Supply . . . . . . . . . • . . . . . . . . . . . . .  1 76.95 
Dual Drives in One Cabinet 

65·4 Dual Sided 80 t k Bare 
In Case with Power Supply 
Dual Drives in One Cabinet 

TEAC Hair High Drives 
55A Single Sided 40 tk Bare 

In Case with Power Supply 
Dual Drives in One Cabinet 

55B Dual Sided 40 t k  Bare . 
In Case with Power Supply 
Dual Drives in One Cabinet 

55F Dual Sided 80 tk Bare 
Ln Case with Power Supply 
Dual Drives in One Cabinet 

Apple/Franklin Disk Drives 

· 1 · · · . .  

35/40 Track in Case with Cable and Sof!ware 
Controller Card for Two Disk Drives . . . . . . . . . . .  . 
Combination Price for Disk Drive and Comroller 

Commodore Disk Drives 

. . .  346.95 
162.00 
196.95 
356.95 

125.00 
166.95 
3 1 6.95 
157.00 
196.95 
356.95 
177.00 
2 16.95 
386.95 

1 59.95 
. 46.95 

1 96.95 
236.95 

Power Supplie.<, and Cabinets 5 1J4o and Hard Drive Systems starting at 42.00 

COLOR COMPUTER DISK DRIVE SYSTEMS AND ADD I N  PRODUCTS 

40 Track Si ngle Head Drive with Case, Power Supply, Cable 
Controller, Instruction Booklet. Diskettes 
Above with Dual Drives in One Cabinet . . . . . . . . . . . . . . . • • . • • . .  

40 Track Dual Head with Case, Power Supply, Cable, 

S239.95 
374.95 

Controller, Instruction Booklet. Dlskelles . . . . . . . . • . . . . . . . . . . . .  259.95 
A bove "'ilh Dual Drives in One Cabinel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  399.95 

128 Memory U pgrade K i t  129.95 
Dual DOS Switch 19.95 

With Second DOS System - J DOS RSDOS Micro DOS and Booklet 6995 

MODEMS 
Volksmodem 300 Baud . • .  • .  
Signalman Mark X Autodial . . . . . . . . . . . . . . . . . . . . . • •  . • • .  . . . . • .  

Mark X I I  1200/300 Baud Autodial . . . . . . • . . . . . . . . . . . .  
. .  $ 69.95 

123.95 
284.95 

ALL IN-SlOCK ITEMS SHIPPED WITHIN 24 HOURS. SAME DAY SHIPPING 
PROVIDED BY REQUEST WITHOUT ANY EXTRA HANDLING CHARGES. 

* * * * * * * * * * * *  MEGA DISK SPECIAL * * * * * * * * * * * *  
With a 10 megabyte system, y o u  can purchase a complete IBM o r  
P C  compatible host, software a n d  cable for only $15.00!! 
P.S. Ask about the MEGAPLEXER. 

IBM - PC/XT WORMLIKE 
All of our computers ha\'e: 8 slot  motherboard, 640K, monochrome adapter, parallel 
printer port, 130 watt power supply, free software - all with our full warranty. 
/PC- 2 Floppy Drives - Monochrome Monitor, MS-DOS . , .  $ 1 . 595.00 

Color system resolution - 720h x 240v. MS-DOS . $1.995.00 
5meg/XTtra · I Floppy Drive - Monochrome Monitor, MS-DOS SI ,745.00 

Color system resolution - 720h x 240v, MS-DOS . 2. 145.00 
10meg/XTtra - I Floppy Drive - Monochrome Monitor, MS-DOS . 2,095.00 

XTtra - Color system resolution - 720h x 240v, MS-DOS . 2,495.00 
20meg/XTtra - I Floppy Drive - Monochrome Monitor, MS-DOS 2395.00 

XTtra . Color system, MS· DOS . 2,795.00 
Internal Tape Backup For Any Of Above systems Add $449.95 

PRINTERS 
Dot Matrix 

Citizen . 
Star Micronics 

Gemini 120 CPS Near leller quality 
Delta 10/15 160 CPS 
Radix 10/ 1 5 200 CPS . 
Panasonic 1090 

Daisy Wheel 
Silver Reed 440 80 Column 12 CPS 

550 132 Column 19 CPS 
770 132 Column 36 CPS 

Olympia 132 Column 14 CPS with Form and Tractor . 
Apple/Franklin Printer Imerface w/Graphics and Cable . 
Printer Cables 

Primer Paper - M icroperf Edge 1000 Sheets . 

ELECTRICAL 

S Cali 

. . .  starting at S259.95 
starting at 424.95 
starting at  649.95 

249.95 

. 3 1 5.95 
439.95 
895.00 
399.95 

84.95 
starting a t  19.95 

16.95 

Surge PrOiectOrS - Line Filters - SL Wabcr - 6 Outlets with Switch 
Unimerruptable Power Supplies 

S 39.95 
399.95 

MISCELLANEOUS 
Diskettes in 10 Pack _ . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . •  _ . .  
Twoprint Switches 
Disk Drive Cablcs 
Maintenance Cleaning Kits 
Parallel Printer Bu ffers 8K 

Floppy Disk Drive Cables 
I Drive . 
2 Drives 
Heath/Zenith 2 Drive Cables - Shielded 

from S 10.95 
from 99.95 
from 16.00 

12.00 
149.95 

16.00 
18.95 

24.95 

1�5 SOFTWARE SUPPORT, INC. 
1 Edgell Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 

Hours: Mon. t h ru Fri. 9:30 am [0 5 :30 pm (E.s.T.) Sat. JO am 10 3:30 pm 

SERVICE POLICY - Our Professional Technical Staff Is Available To Assist You Monday Through Saturday. 
WARRANTIES - Up To One Full  Year Parts And Labor. Floppy Disk Drive Power Supplies - Five (5) Years. 

SERVICE - 24 Hour Turn-A-Round On All In-Stock Parts. Dealer In(Juities Invited. Call 617-872-9090 
Please Call For Shipping Toll Free 1-800-343-8841 N�I Responsible for T� pogniphic�t Error>. 

. '  • • • P nces and Sp<'C,ftC3ltOns Mal Change 
HandlIng And Insurance. Please Call For Our Latest PrIce Savmg SpeCIals. Wilhoul NOlie ... 

Tell them " I  saw It In HOT CoCo. " CIrcle Reader Service card #93 
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Doctor A5CII'----_�_ 
by Richard E. Esposito and Jesse W. Jackson 

Got a problem with your Color Computer? Ask the Doctor 
to solve it. Write to Doctor ASCII, c/o HOT CoCo, 80 
Pine St., Peterborough, NH 03458. Be sure to include 
a self-addressed, stamped envelope if you want a reply. 
Due to the volume of mail this column receives, we cannot 
guarantee that your question will be published. 

Q Where do I find infonnation on converting Applesoft Basic 
. programs to Extended Basic? I've converted several science 

programs, but I 've had trouble with the strange screen fonnat and 
POKEs. Is there such a thing as a 6809/6502 cross assembler, and 
where can I get it? 

With the Z·80 CP/M card installed, can I program in Z·80 machine 
language? 

What are memory addresses 1 6384 to 32767? They contain 255s, 
but are unchangeable. 

How much memory does Tomas Rokicki's Custom Character Gen­
erator (HOT CoCo, September 1 983, p. 1 04) use? Where can I get 
more information on Assembly-language game programming?­
Jonathon H. Davidson, Hallfu, NS 

A A good reference on the different Basic dialects is David Lien's 
. The Basic Handbook (Compusoft Publishing, 1 050-E Pioneer 

Way, EI Cajon, CA 92020. $ 1 9.95). HOT CoCo's sister publication, 
inCider magazine, published two articles on Apple /I POKEs: The 
June 1 984 issue, p. 1 7 ,  contained infonnatton on using POKEs for 
memory management and the August 1 984 issue, p. 107, discussed 
display POKEs. Also, the Apple lie User's Handbook has an appendix 
listing useful POKEs. 

Computer Systems Consultants Inc. ( 1 454 Latta Lane, Conyers, 
GA 30207, 404-483- 1 7  I 7/4570) sells their 6502 to 6809 Assembler 
Translator for $50 under Flex and $75 under OS-9. They also sell a 
cross assembler for use under Flex or OS-9 for $50 each. The Trans­
lator processes 6502 source code (not object code) and converts it 
into 6809 Assembly code, which you can then assemble on your 
CoCo. 

With a CP/M card in your CoCo, you have a resident Z-80 CPU. 
With a CP/M editor/assembler, you can write, assemble, and execute 
Z-80 machine-language programs. 

The addresses 1 6384 through 32767 do not contain any RAM on 
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a 1 6K machine. Since the 6809 CPU is a digital device, every bit at 
every address is either a 0 or I as far as it's concerned. In this case, 
it sees I 's for the 255's. If you upgrade to 32 or 64K. this space is 
filled with RAM. 

Tom's character generator uses IK for code and 6K for screen mem­
ory. If you upgrade to 64K memory and enable the all-RAM mode 
(memory map I ), you can put the code and the screen in the $EOOO + 
range, and as far as Basic programming is concerned, it would use no 
memory at all. The best source for Assembly-language game program­
ming on the CoCo is this magazine and the other Color Computer 
magazines: The Rainbow, Undercolor, and 68 Micro Journal. 

Q I would like to take a couple of exceptions to your reply to 
• "What are the baSic differences between Color and Micro Color 

Basic?" in the November 1 984 HOT CoCo. 
The MC- I O  also supports USR[O). USR[O) has a transfer or pointer 

address at $42 1 6  to $42 1 7  ( 1 69 1 8  to 1 69 1 9).  The MC- I O  also con­
tains an OFF command (machine code 1 66), which is listed in ROM 
locations $E045 to $E 1 46 (574 1 3  to 57680), the reserved word list. 

Tandy offers the MC· IO manual [catalog no. 26-30 I I ) for less than 
$ 1 0. 

What does OFF do?-F.A. Gould, Coatesville. PA 

A At least five Micro Color Basic commands are not documented 
. in the manual: CLOADM, EXEC, OFF, USR, and VARPTR. The 

syntax for using these are: 

CLOADM or CLOADM"file name" or CLOADM"file name" OFFSET 
EXEC or EXEC address 
A = VARPTR[A$) 

To use the USR function, first POKE the address of the machine­
language program you wish to transfer to in locations 1 69 1 8  and 
169 1 9. Use the syntax: 

AH = INT(XAl256) 
AL = XA - AH' 256 
POKE 1 69 1 8 ,AH:POKE 1 69 1 9,AL 
X = USR(O) 

where XA is the program's EXEC address. 
The token value ( 1 66) for OFF appears to be unused, probably due 

to cost cutting. The ports used for the keyboard and serial functions 
are built into the MC- IO's 6803 microprocessor. Additional latches 



or ports would require decoding, a relay, and so on. This would 
increase both the size and cost of the MC- 1O .  This is probably why 
there are no joystick ports and also why the sound Is a tone gener­
ated by 1 bit, not 6 bits digital-to-analog converted as on the CoCo. 

// Q I recently bought a GOrilialBanana serial printer. I also bought 
. the cable for my CoCo. But when I type in the PRINT# - 2 

command, the printer doesn't do its job even though the computer 
gives the OK message. 

I'm planning to buy the CoCo Calligrapher by Sugar Software. Will 
it work with the GOrillalBanana printer?-Mllagros Rivera Diaz, 
Rio Piedras, PR 

A From the description of the cable you gave me, I think that the 
. DIN plug is numbered incorrectly. Looking at the end you plug 

into the computer, pin 1 is counterclockwise from the key, contin­
uing counterclockwise the pins are 2, 3, and 4. Here's what your 
cable probably looks like: 

CoCo (DIN Plug) Your Description 

Signal Pin # Pin # Signal 

CD 1 . . . . . . . . .  2 TXD 
IN 2 . . . . . . . . . . . . . . . . . . .  20 DTR 
GND 3 . . . . . . . . .  7 GND 
OUT 4 . . 1 1 . . 3 RXD 

As you can see, the CoCo's output has no where to go! The printer 
is never busy because it can't get any data to print. The CoCo checks 
the busy (DTR) line and sends a character if the printer is not busy. 
You need to connect pin 4 (OUT) of the DIN plug to pin 3 (RXD) of 
the DB-25P connector to get the data to the printer. The other con­
nections are correct. Here's the cable you need: 

CoCo (DIN Plug) Gorilla/Banana (DB-25P) 

Signal 

CD 
IN 
GND 
OUT 

Pin # Pin # 

1 . .  I I . . 2 
2 . . . . . . . . . . . . . . . 20 
3 
4 

. . . . . . . . . . . .  
. . . . . . . . . . . " . . . 

7 
3 

Signal 

TXD 
DTR 
GND 
RXD 

CoCo Calligrapher is advertised to work with the Epson MX-80 
and FX-80/ 100, Gemini 10/ 1 5, and 1OXl 15X, Radio Shack LP VlU 
VIII and DMP- l OO/ 1 1 O/ 1 20/200/420/5 10/2100, GorilialBanana, and 
Prowriter 85 1 0  printers. The program requires 32K of memory . •  

Circle Reader Service card #70 

MAROONED! 
By Steve Hartford 

Sitting on the bock porch one after­
noon. you see a strange. tlashlng UFO 
descend from the clouds & land OUI in 
the corn held Being Ihe curious type. 
yOu run out to investigate and find a 
spaceship With it's hatch open ... os you 
step inside, the hatch closes and the 
Ship takes off! You must find a way 10 
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required. 

Disk or Arndek $29.95 

Testmaker 
Disk Only 

Maycode 
6809 Disassembler 

ALPHA - 40+ 
Disk Only 32K 

TDIR 
Tope Dlreclory 

P51 Mustang 32K 
Worlds Of Flight 

Sailor Man 6dK 
T rekboer 32K 
Tut's Tomb 32K 
Zookey Typing Tutor 

To Pre seNe Quandic 
Disk . 32K 

LlZPACK 
Disk . Sial. Anal 

Super Screen Machine 

Add SJ.oo For Disk 

$29.95 

$24.95 

$1 9.95 

$24.95 

$23.75 
$23.75 
$23.75 
$19.75 
$19.75 
$19.75 
$29.75 

$1 45.00 
$33.75 

This Month's 
Speciall 

Raid On Burdanovka 
Your mission, should you deCide to 

accept It. IS to steol Russia's newest 
weapon & save the world Good luck. 
you'll need It I Advanced text ad­
venture With 50 rooms. 32K 

Tape $1 9.95 Disk $24.95 
Expires 7/31 /85 

/? ::j 
! � , ' L 

�'V}- .-.J -.-
Blackjack Dealer 

Feeler Dealer 
These two programs help you develop 
your Blackjack skill and strategy. In Blackjack Dealer. the compule< deals 
the cords and ploys Ihe deale(s hand 
against you. Feeler Dealer enables you 
to test your stralegy by plaYIng Ihe 
desired number ot hands using your 
techniques & tendencies. A great 
teacher for new BlaCkjack players and 
a valuable 1001 for the veteran player. 
Bolh programs Included 32K ex· 
tended. 

Tape $24.95 Disk $29.95 

EAGLE 
A Qraphic-enhanced lunar S1mulator rhe 

pilot breoksoul of lunar orbil and ottempts 
a sott londing on Ihe lunar surloce. 
JoystiCkS control Ihlusl and crott all1lude 
and intormOllon 1S continuolly displayed 
on hOl'lZontal and vertical velocit1es. oc­
celeralion values, vertical and homanlal 
distances from lalget. fuel consumpTion 
and much mOle. Disk verSional lows choice 
of landing $IT9 between Mars and Eorlh's 
moon. A greer tool for Ihe future astronaut 
or phYSicist 32K. 2 joysticks required 

Tape - $24.95 Disk - $29.95 

Amdek Dual 3" Disk Drive 
NEW$ NEW LOW 269 LOW 

PRICEI PRICE I 
Includes 10 Diskettes & Cabte 

Amdek 3" Disks 10 For $25 
Monitors 

Amdek Color 1 +  $199 
Recondlt lonea . 90 Day Warranty 

Amdek Color 300 $239 
Amdek Color 500 $339 

Mark Dota Video Driver 
Works On All Cocos . No Soldellng 

$27_95 
With Monitor Purchase S25.95 

Reverse Video Switch $ 1 1 .95 
$1 .00 Shipping! 

We'll Sh ip Your Order 

To Anywhere In The USA 

For $1 .00 
Software Only - I-iotdware Stllpped AI COSI 
Ourslde USA 5200/ Program ( $6.00 Max ) 

Send For Our Free Catalog 
Gift Certificates Avai lable 

Saguaro fVtVV UKUtK LINE 
602-795-41 59 Software C.O.D. Orders Add $3.00 .aiI=. . 7331 E. Beverly . Tucson, A2.. 85710 IC7.J. � Az. Residents Add 7% Tax � 
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by Richard Ramella 

G rid And Bear It 

I had a friend who believed chess was given 
to humans by ancient four-fingered space­

farers. "Else," he reasoned, "the B-by-B grid 
would be a lO-by-lO grid for the five fingers 
on our hands." 

"What about the ancient chess games with 
l O-by- l l  squares?" I wondered. 

. .  An evolutionary mistake . "  he pro­
nounced. I don't know whatever became of 
my friend. I suspect spacefarers took him 
away to Andromeda for further study. 

The grid pattern of chess and checkers is a 
mysterious and fascinating vestige of the 
workings of ancient minds. The grid board is 
the raw material on which many puzzles are 
based. The grid is also a familiar pattern on 
the computer screen. Many arcade games 
use it. though it is often disguised by tor· 
tuous turns or hopping frogs. 

This month, we explore the essence of the 
grid puzzle with three different examples. 
The first two, Gridskid and Mosaic, owe a 
debt to chess and checkers. The third, Grade 
Maker, is a challenging computer version of 
a game that many of you might remember 
from grammar school. 

Gridskid 
Listing 1 is called Gridskid. It draws 64 

boxes outlined in blue on the screen. Near 
the bottom of the second column is a box 
filled with blue containing a flashing orange 
cursor. The box adjacent to the blue box in 
the third column is filled with green. When 
you press one of the four arrow keys, a bar 
appears connecting the blue box to the one 
in the direction of the arrow key. The new 
box fills with blue. The object of the puzzle is 
to connect all the boxes and finish by hook­
ing up to the green box. 

There is a hitch, however. Each time you 
change direction, a blue diamond appears in 
a separate column outside of the grid. At the 
bottom of the screen there is a line that 
marks the maximum number of diamonds 
that the game allows for a win. If you connect 
all the boxes before the diamonds reach the 
line, musical tones sound to indicate that 
you have won. The game ends in a loss if you 
travel to the green square without covering 
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all the squares or if you try to connect to an 
already filled-in blue square. You can also 
continue to play after the diamonds have 
passed the line. 

Mosaic 
Listing 2 is called Mosaic, which refers to 

the random pattern of blue- and orange-col­
ored squares on the program's B-by-B board. 
Only the 1 6  squares in the center of the board 
are white. The mosaic colors are not impor· 
tant to the game. Think of each colored 
square as a checker on a white board. 

When you run Mosaic, you'll see a flashing 
green cursor in the square at the northwest 
comer of the board. You move the cursor by 
pressing the N, S, E, or W keys, which cor­
respond to compass directions. The object of 
Mosaic is to end up with as few colored 
squares on the board as possible. You elimi­
nate colored squares by jumping over them 
and landing on a white square. To jump, you 
place the cursor on a colored square two po­
sitions from a white or "empty" board posi­
tion . The colored square in between 
disappears when you press the arrow key 
corresponding to the direction you want to 
Jump. The frrst colored square ends up in the 
empty position. The illusion is that you have 
Jumped the playing piece in the middle, the 
way you would in checkers. Press the break 
key to exit Mosaic when there are no other 
possible moves. 

Grade Maker 
I've never solved the puzzle in Listing 3, 

Grade Maker, but I trust that you can. The 
goal of this puzzle is to receive a score of A + 
from the computer. Your grade, from F to 
A + , appears in the upper right comer of the 
screen when you have completed the puzzle. 

When you run Grade Maker, it draws a grid 
pattern of 6-by-6 pOints and gives you a 

System Requirements 
1 6K RAM 

Extended Color Basic 

choice of starting positions. Look closely at 
the point in the northwest comer-it is flash­
ing. Press the arrow keys to move the flash­
Ing cursor to the point on which you want to 
start and then press the enter key. Now when 
you press an arrow key, the program draws 
a line from the dot that contains the cursor 
to the dot In the direction of the arrow key. 
The object is to draw lines on the grid In this 
manner, completing as many squares as pos­
sible. The game does not. however, allow you 
to retrace a line and ends when your line ar­
rives at an intersection from which there is 
no exit. It does permit you to cross over lines. 
Grade Maker scores your attempts by award­
ing points for each completed wall of a grid 
square. 

Puzzle Contest IV 
This month's contest does not have a pro­

gram listing. The eight numbered items be­
low are related by a common theme. Your 
problem is to work on the letters or meanings 
of each clue to find the answers they repre­
sent. 

1 .  Once followed rear admiral 
2. HAL OB 
3. Without clarity 
4. Eplap 
5. UST-9 1 
6. John Wayne African movie minus first 
7. Birthday in the Emerald City 
B. I CANE . •  

See program listings on page 43 

Ed. note-To enter Puzzle Contest IV, type or 
print as many numbered answers to the puz· 
zle as you have been able to find on a sheet oj 
paper along with your name and address. Mail 
your entry to Richard Ramella. 1 493 Mt. View 
Ave., Chico, CA 95926. Entries must be post­
marked no later than August 31 .  1985. In case 
oj a tie, the winner will be determined in afair 
and random manner. The winner's name and 
answers will be printed in a later issue of HOT 
CoCo. The winner will receive afree one-year 
subscription to the magazine. 



• 3 display formats: 5 1 / 64 / 85 
columns x 24 lines 

• True lower case characters 
• User -friendly ful l -screen 

editor 
• Right justification 
• Easy hyphenation 
• Drives any printer 
• Embedded format and 

control codes 
• Runs in 16K, 32K, or 64K 
• Menu-driven disk and 

cassette 1 1 0  
• N o  hardware modifications 

required 

THE ORIGINAL 

Simply stated, Telewriter is the most powerful 
word processor you can buy for the TRS·80 
Color Computer . The original Telewriter has 
received rave reviews in every major Color 
Computer and TRS-80 magazine, as well as 
enthusiastic praise from thousands of satisfied 
owners. And rightly so . 

The standard Color Computer display of 32 
characters by 1 6  lines without lower case is  
simply inadequate for serious word processing. 
The checkerboard letters and tiny lines give you 
no feel for how your writing looks or reads. 
Telewriter gives the Color Computer a 5 1  
column b y  24 line screen display with true 
lower case characters. So a Telewriter screen 
looks like a: printed page, with a good chunk of 
text on screen at one time. In facl, more on 
screen text than you ' d  gei with Apple I I ,  Atari, 
n, Vic or TRS-80 Model I I I .  

On top o f  that,  the sophisticated Telewriter 
full-screen editor is so simple to use, it  makes 
writing fun .  With single-letter mnemonic 
commands, and menu-driven 1 / 0  and 
formalling, Telewriter surpasses all others for 
user friendliness and pure power. 

Telewriter ' S  chain printing feature means that 
the size of your text is never limiled by the 
amount o f  memory you have, and Telewriter's 
advanced cassette handler gives you a powerful 
word processor without Ihe major addilional 
cost o f  a dis k .  

. .  . one of Ihe besl programs for Ihe Color 
CompUler I have seen . .  

- Color Compuler News, Jan. 1 982 

TELEWRITER-64 
BUI now we've added more power to 
Telewriter. Not just bells and whistles, but 
major features Ihat give you tOlal control over 
your writing. We call t h i s  new supercharged 
version Telewriler-64 . For two reasons.  

64K COMPATIBLE 

Telewriter-64 runs fully in any Color Computer 
- 1 6 K ,  32K, or 64K, with or without Extended 
Basic, with disk or cassette or both. It 
automatically con figures itself to take optimum 
advantage of all available memory. That means 
that when you upgrade your memory, the 
Telewriter-64 text bu ffer grows accordingly. I n  
a 64K cassette based system, for example, you 
get about 40K of memory to store text. So you 
don 't need disk or FLEX to put all your 64K 
to work immediately. 

64 COLUMNS (AND 85!)  
Besides the original 5 1  column screen, 
Telewriter-64 now gives you 2 additional high­
density displays: 64 x 24 and 85 x 24 ! !  Both 
high density modes provide all the standard 
Telewriter editing capabilities, and you can 
switch instantly to any of the 3 formats with a 
single control key command. 
The 5 1  x 24 display is clear and crisp on the 
screen. The two high density modes are more 
crowded and less easily readable, but they are 
perfect for showing you the exact layout o f  
your printed page, all o n  the screen a t  one 
time. Compare this with cumbersome 
"windows" that show you only fragments at a 
time and don't even allow editing. 

RIGHT J USTIFICATION & 
HYPHENATION 

One outstanding advantage o f  the full-width 
screen display is that you can now set the 
screen width to match the width of your 
printed page, so that "what you see is what 
you gel . "  This makes exact alignment of 
columns possible and it makes hyphenation 
simple. 
Since short lines are the reason for the large 
spaces often found in standard right justi fied 
text, and since hyphenation is the most 
effective way to eliminate short lines, 
Telewrifer·64 can now promise you some of the 
best looking right justification you can get on 
the Color Computer. 

FEATURES & SPECIFICATIONS: 
Printing lind formatting: Drives any printer 
(LPV I I / V I \ I ,  DMP-lOO/200, Epson, Okidala, 
Cenlronics, NEC, C. hoh, Smil h·Corona, 
Terminet , etc). 

Embedded conlrol codes give full dynamic access to 
intelligent printer features like: underlining, 
subscript, superscript, variable font and type size, dOI­
graphics, etc. 

Dynamic (embedded) format controls for: top, 
bOllom, and left margins; line length, lines per page, 
line spacing, new page, change page numbering, 
conditional new page, enable/disable justification . 

Menu-driven control of these parameters, as well as: 
pause at page bOllom, page numbering, baud rale (so 
you can run your printer at top speed), and Epson 
font .  "Typewriter" feature sends typed lines directly 

to your printer, and Direct mode sends control codes 
right from the keyboard. Special Epson driver 
simplifies use with MX-80. 

Supports single and multi-line headers and automatic 
cemering. Print or save all or any section of the text 
buffer. Chain print any number of files from casselle 
or disk.  

Tell them " . saw it In HOT CoCo." 

File and 1 /0 Fealures: ASCII format files ­
creale and edit BASIC, Assembly, Pascal, and C 
programs, Smart Terminal files (for uploading or 
downloading), even texi files from other word 
processors. Compatible with spelling checkers (like 
Spell 'n Fix). 

Casselle verify command for sure saves. Casselle auto­
relry means you type a load command only once no 
mailer where you are in the tape. 

Read in, save, partial save, and append files with disk 
and/or casselle. For disk:  print directory with free 
space to screen or printer, kill  and rename files, set 
default drive. Easily customized to the number of 
d rives in the system. 

Ediling fealures: Fast, full-screen editor with 
word wrap, block copy, block move, block delete, line 
delete, global search and replace (or delete), wild card 
search, fast auto-repeat cursor, fast scrolling, cursor 
up, down, right, left, begin line, end line, top of text, 
bOllom of text; page forward, page backward, align 
text, tabs, choice of buff or green background, 
complete error protection, line counter, word counter, 
space left, current file name, default drive in effect,  
set  l ine length on screen. 

Insert or delete text anywhere on the screen without 
changing "modes . "  This fast " free-form" editor 
provides maximum ease of use. Everything you do 
appears immediately on the screen in front of you. 
Commands require only a single key or a single key 
plus CLEAR. 

. . .  Iruly a Siale of Ihe arl word processor . . .  
oUlSlanding in every respeci. 

- The RAINBOW, Jan. 1982 

PROFESSIONAL 
WORD PROCESSING 

Yo� can no longer afford to be without the 
po)"er and efficiency word processing brings to 
everything you write.  The TRS-80 Color 
Computer is the lowest priced micro with the 
capability for serious word processing. And 
only Telewriter-64 fully unleashes that 
capability. 
Telewriter-64 costs $49.95 on cassette, $59.95 
on dis k ,  and comes complete with over 70 
pages of well-wriuen documentation. (The step­
by-step tutorial will have your writing with 
Telewriter·64 in a matter of minutes . )  
To order, send check or money order to:  

Cognitec 
704 N. Nob Sl. 

Del Mar, CA 92014 
Or check your local software store. I f  you have 
questions, or would like to order by Visa or 
Mastercard, call us at (6 1 9) 755 - 1 258 
(weekdays, 8AM -4PM PST). Add $2.00 for 

shipping & handling. CA residents add 61170 
state tax. 

Now available at 
Itadle /haeN 'stores 
via express order. 

Applt' I I  is a trademark of Appit' Com pUler . Inc . ;  Alari is  a 
Irademark of Alari. Inc . ;  TRS-80 is a lrademark of Tandy 
Corp;" MX-80 is a trademark of Epson America. I n�  



The Computer Room_----' 

by Scott L. Norman 

Can You r  CoCO 
Organize You r  Life? 

H ave you ever noticed how often the per· 
sonal computer is touted as the perfect 

way to keep tIack of a busy schedule? En· 
trust your appointments. homework assign· 
m e n t s .  b i r t h d a y s .  and w h atever to a 
calendar program. and zap! Your affairs will 
be organized forever. 

Don't bet on it. Computerized calendars 
can certainly be useful. but they're no better 
than any other software when it comes to reo 
making your lifestyle. It takes discipline to 
keep any sort of calendar up to date. and hav· 
ing to tum on the computer and load a pro· 
gram just to record your next appointInent 
with the dentist might not appeal to you. 

Convenient access is the key. When you 
need a calendar or appointment book. you 
generally need it immediately. and that con· 
flicts with bringing a computer program up 
from a cold start. Paper and pencil come to 
life faster. 

I find electronic calendars most useful 
when they're accessible from some other ap· 
plication. That might mean keeping several 
specialized ones around. For example. I keep 
a calendar of writing·related matters on my 
Telewriter program disk. so that I can check 
manuscript deadlines and similar items be· 
fore or after a working session without swap· 
ping disks. If I wanted another calendar to 
keep track of dates associated with my 
professional responsibilities in project man· 
agement. I might put it on the same disk as 
my DynaCalc spreadsheets. 

It would be even better if I could temporar· 
ily suspend the operation of an applications 
program to check the associated calendar. 
but that seems beyond the reach of my pre· 
sent system. That's unfortunate; the Apple 
Macintosh and IBM PC let you install calen· 
dars. address books. and other helpful func· 
tions as "desk accessories" that you can call 
up without leaving the major program. 
That's class. 

Don't get me wrong. I think calendar pro· 
grams can be useful. but I think it's impor· 
tant to realize that there are plenty o f  
everyday situations i n  which they have little 
to offer. With that in mind. I'll look at a cou· 
pIe of well·tested CoCo calendars. 

Date-O-Base 
This easy·to·use. Jow·cost veteran comes 

on either tape or disk. It can record up to a 
dozen one· line mini·memos (each 28 char· 
acters or fewer) for any day between the 
years 1 700 and 2099 and can display either 
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the memos themselves or a picture of a cal· 
endar page for any selected month. The cal· 
endar image features little markers indio 
cating which dates have entries aSSOCiated 
with them. and there are convenient search 
options for retrieving specific memos. 

Date·Q·Base can handle up to 400 memos 
in a tape file. and 4.000 in a disk file (subject 
to a limit of 300 memos per month).  I suspect 
that the difference reflects the fundamental 
difficulty of using tape as the storage me· 
dium for applications requiring random ac· 
cess to data; the whole file probably has to be 
kept in RAM. I have only used the disk ver· 
sion. so some of my comments might not ap· 
ply to tape systems. 

The main routine is a four·gran Basic file 
called DCAL. It creates two other flies in 
which your notes are stored and indexed . 
Since it always assigns ti)e same names to 
these flies. you cannot keep several inde· 
pendent calendars on a single disk; my liking 
for small. special·purpose calendars on dif· 
ferent disks seems quite appropriate. You 
can rename the main program file for your 
convenience. however. 

Date·Q-Base contains its own facilities for 
printing memos and their associated dates. 
but you'll have to interface it to a graphics 
print routine if you want a printout of the 
calendar pages. The vendor. Custom Software 
Engineering, sells a product called GraphiC 
Screen Print Routine that does the job admira· 
bly. It comes with complete instructions for 
modifying the Date-O·Base code. 

When I installed it on my Telewriter disk. 
I added a PQKE 1 50. 1 instruction to program 
line 1 of DCAL. This. of course. is to send 
data from my CoCo to my printer at 9.600 
baud-my usual practice. I also edited line 8. 
which sets up the menu screen. so that my 
calendar comes up with "Writing Deadlines" 
as a title. That gets my attention. 

The program's single menu gives you five 
choices: 
• Display Month-draws the speCified calen· 
dar page in PMQDE 4 (the print routine reo 
verses contrast to give a black·on·white 
printout). You can then enter a date within 
the month to see any existing memos. or to 
add some. Your keyboard date selection is not 
echoed to the graphics screen. unfortunately. 
• Display/Change Memos-the fast way to 
enter data; it bypasses the calendar·drawing 
step and goes right to the text screen for the 
date you speCify . The calendar display will 
be properly updated with memo markers 
when you next call it up. 

• Search Memos-finds entries on the basis 
of any character string you specify. You can 
AND or QR selection criteria together. or you 
can ask to see all memos for the interval be· 
tween two dates. 
• Delete Memos-wipes out all the entries 
for specified months at one shot. While all 
other DCAL operations require you to specify 
dates in month/day/year format. this one 
only needs the month and year. This can be 
confusing. and can lead to keyboard errors. 
Fortunately. there is an opportunity to verify 
your selection before you harm your files. 
• Date Computation-quickly finds the in· 
terval between any specified dates in DCAL's 
range. 

The text searcher will find a target char· 
acter stIing, wherever it occurs: "irth" in the 
middle of "blt<thday". for example. It will not 
match uppercase letters to lowercase. how· 
ever, and Date·Q·Base will not accept lower· 
case commands. (You can't use just the Y or 
the N when the program prompts you for yes/ 
no responses. either.)  

The program is flexible enough to accept 
several forms of date entry. For example. you 
can enter September as Sep. Sept. or Sept· 
ember (the instructions don't point out that 
you can use more than three letters. by the 
way). or as month 9 or 09. Single·digit dates 
can have a leading zero or not. and you can 
refer to years in the twentieth century by giv. 
ing just their last two digits. 

You can't fool Date·Q·Base by giving it out· 
of·range dates. An entry of May 32 always 
earns you a prompt for a date between I and 
3 1 .  for instance. and the program recognizes 
leap years properly-including three out of 
four turn·of·the·century years that do not 
qualify. In the same way. the time interval 
routine gives the proper answer in several 
forms-days. weeks/days. months/days. and 
years/months/days-while keeping tIack of 
the number of days per month. 

Date·Q·Base is a very convenient little 
package. restricted only by the limited size 
aVailable for an individual memo. 

Don 't Forget! 
This calendar from Computerware uses 

Macintosh·like icons to perform many oper· 
ations. You also have the option of using ei· 
ther the keyboard or a joystick (or that other 
MacRage-a mouse) to move cursors around 
the screen. 

Dont' Forget! serves a d ifferent purpose 
from Date·Q·Base. and personally I find it 



less useful .  The Computerware product is 
strictly a year-at-a-time appointment calen­
dar. Each day's video page has space for four 
"special occasion" reminders of up to 40 
characters each, two 45-character " memos," 
and 15 hourly appointment slots assigned to 
the hours between 6 a.m. and 9 p.m. 

Unfortunately, the latter only have room 
for I I  characters apiece, which restricts 
them to messages like "Meet w/Max." My 
memory usually requires more prodding 
than that: What was it that Max and I were 
going to discuss, anyway? 

The program can take advantage of a two­
drive system. With a program disk in drive 0 
and a blank data disk in drive 1, it will set up 

data for one particular day. The easiest way 
seems to be to copy the entire blank schedule 
from some other day to the target date In one 
shot (there is a special option for this). 

Don't Forget! has keyword-search capabil­
ity, available from the printer icon. The 
search starts at whichever day is currently 
selected, and will dUtifully find fragments of 
text like the "niv" in "anniversary" .  What 
you get is a printout of the whole schedule 
for each day on which a match is found; there 
is no provision for previewing the results on 
the screen. 

Coming Attractions 
a 68-gran calendar file. It can obviously store You haven't seen the last of calendar pro-
loads of data, but it doesn't lend itself to cas- grams here in The Computer Room. Gran-
ual , desk-accessory operation. Running tham Software's Calindex, a program for 
Don't Forget! is roughly equivalent to using coordinating multiple calendars, is said to be 
a simple database manager. This is fine if on its way to me even as this is being written. 
you are prepared to devote the necessary I plan to give it a good workout at my office: 
time to maintaining your calendar, but you you see, I have a real problem finding con-
should be aware of it. flict-free days on which various members of 

Don't Forget! uses two high-resolution dis- my stalT are available for business trips or 
plays: a monthly calendar and a daily appoint- meetings. Calindex may help. 
ment schedule. You select months, dates It sounds like another full-time applica­
times, or those other special text areas by� tions program, however. Meanwhile, I still 
moving the cursor to the proper place and hit- haven't found my ideal computerized equiv-
ting the enter key. Control can be a little tricky alent of the faithful, unobtrusive desk calen-
when you use either the joystick or mouse. dar. Maybe someone will write one someday 
You don't have random access to any point on using OS-9's foreground and background 
the appointment schedule, either: the cursor modes . •  
scans through things in a preset order. Fortu­
nately, it moves along at a good clip. 

At the top of the daily-schedule screen are 
eight icons: a Help screen, scissors, a trash 
can, a disk, a keyboard, two overlapping rec­
tangles, a clipboard, and a printer. The scis­
sors, clipboard, rectangles (known as the 
"duplicator" icon), and trash can are all In­
volved in cut-and-paste editing and copying 
of data. You must select the keyboard before 
you can type information into any text field, 
but only after you have selected the field it­
self. The disk icon lets you save a day's worth 
of data or copy it to another day, and the 
printer produces four kinds of printouts, 
ranging from a daily schedule to a blank 
monthly calendar on which you can scribble 
your appOintments when away from the 
computer. The help icon calls up brief in­
structions for any of the other icons. 

Everything works, but some of the opera­
tions are a little involved for my taste: that 
two-stage text-entry process, for example. I 
also find it necessary to resort to trickery to 
perform such a simple task as erasing all the 

Scott Norman is the manager oj solid-state 
science at GTE Laboratories in Waltham, MA. 
Write to him at 8 Doris Road, Framingham, 
MA 01 701 . 

Products Mentioned 
in The Computer Room 

-Date-O-Base 
Custom Software Engineering Inc. 
807 Minutemen Causeway (0-2) 
CoCoa Beach, FL 32931 
$ 1 6.95 tape, $ 1 9.95 disk 

-Graphic Screen Print Routine 
Custom Software Engineering Inc. 
$7 .95-$9.95, depending on printer 

-Don't Forget! version 1 .3 
Com pu terware 
P.O. Box 668 
4403 Manchester Ave. 
Encinitas, CA 92024 
32K 
$27.95 disk 
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P R O G R A M  � 
GLD. Thoroughbred "Gold" Edition TM � 
A "Full" leatured thoroughbred analysis designed lor the profes· 
sional and serious novIce. 5 1 59.95 complete 

EGLD. Enhanced "Gold" Edition ™ 
" Gold" EditIon WIth complete Master Bel10rTM system mtegrated 
OniO the same dISk ThIS power/uf program will tran"3ler all horses 
and scores to the bel analysis With a " slngle keystroke ., 

(MaSter Bellor™ included) $ 1 99.95 complete 

GLTD. Llmiled "Gold"TM 

Enables Professional Handicappers to assign speclllc values to the 
racing variables " they" feel are Imponanl 

PROFESSIONAL HANDICAPPING SYSTEMS 
'10 % 0J0 

Age 5 
Ctass 1 5  

Condition 1 0  
Earnings 5 

100% 

Consistency 15 Speed 10 
JOCkey 15 WorkOulS a 
Tramer 5 Time 01 Year 0 

Post 10 Consistency 5 
Is Everything OK (YIN) 

Create program weight based on a particular track and line lune 't 
lor m.xlmum win percentage. ThiS program IS deSigned fOf " ease 
0' use" The user needs no programming experience. 

{contams Integrated BettorTM) 5299.95 complete 

GD. Gold Dog Analysis ™ 
The onl¥ profession at dog handIcapper on the market. Includes 
1) Speea 6) Condalon 
2) POSt T oaay 7) RunnIng Style 
3) Kennel 8) weIght 
4) POSt Last 9) All new IOlernal weIghtIng 
5) DIstance 10) NEW class Indlcato, 
1/ you are near a greyhound track. you can', atlOId not /0 use thiS 
program. S1 49.95 complete 

(With Integ rated MaSler BeIlOrTM) S 1 99.95 

'\ 
Limited DogTM S299.95 � 
MHH: Master Harness Handicapper TM I 
ProfeSSional software deSigned to prOVIde a thorough analySIS oJ all 
trOller and pacer races 10 North Ameflca and Canada. Features: 
Class Post POSitions Time Finish 
Dflver Track Condil1ons Time Last Quaner 
Days Since Last Trainer Track Rating 
Genaer Time 1/4 Temp Allowance 

S1 59.95 complete wllnteg rated Master Be!lor™ $ 1 99.95 
PPX. Professor Jones' Foolball Predictor, Prol. Pix ™ 
Complete Football AnalySis With Data-Base. � 
I) Overlays 4) " Over/Under"' betS 

2) POlnl Spreads 5) Data Base Slats 
3) "Supe' Plays" 6) Holds " 100" teams 
Highest percentage of winners 1983 S39.95 comple1e 

$99.95 wllh Data Base Managemenl 

NBA. Basketball™ 
ThiS data base managed analySIS Will prOVtae the user wtlh ··ALL·· 
belting Sttuatlons while SIOring (elevant Info/mallon on the diS'" 

S99.95 complete w/Manual S 1 29.95 NBIVCOllege VerSion 

LOT. LOTTERY ANALYSISTM 
SlallSilcal comparison program deSigned 10 detect subtle pal1erns 
In 'limning IOllery numbers 

579.95 complete 'll/Manual S99.95 With LotlO 

BROCHURE AVAILABLE 
Send check / money order I VISA I Mastercharge 
(Include expiralion date) 10: 

Prof. Jones .. 1 940 W. State St. 
-.. - Boise, 10 83702 

TELEPHONE 
(208) 342-6939 -=- .  

TERMS. FREE SHIPPING ALL SOFTWAR E .  Add $6.00 hard · 
ware f $6.00 C.O.D. I UPS Blue $6.00 / OUI 01 Country $g. OO  
I 10 Residents 4010 I 3 weeks perSOnal checks f Cash pnce 
only. add 2010 Visa. MC I Prices Subject 10 change 

IBM , APPLE, TRS-SO, 
C-64 AND OTHERS 
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A Super Star 
Star Micronics ' new dot-matrix printer 

does it al/ for less. S tar Micronlcs recently released a new printer with the fanfare of 
a two-page advertisement announcing In big letters: "20 percent 

faster, costs 20 percent less." If that were the whole story it would be 
interesting enough. But unlike some ads In which the large print giv­
eth and the small print taketh away, the rest of the ad's copy describes 
this inexpensive printer's other good features, such as a near· letter­
quality print mode. As a long-time owner of four other Star Micronics 
printers (Gemini- lOX, Deita- lO, STX-80, and Power Type), I was cu­
rious to see how they Incorporated new features in a package with a 
lower price. 
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Introducing The SG·10  
TheStar SG- I0 Is identical In appearance to the Gemini· l OX, except 

for the shape of its plastic cover and the three control buttons on its 
right side. It Is about I S-inches wide, 1 2�-inches deep, and 6-inches 
high. It weighs little more than 1 5  pounds and uses 100 watts of 
power. The SG- lO is sold with a one-year warranty, excluding print 
head and ribbon. 

The interface that comes with the printer is the standard Centronics­
compatible parallel interface, which requires a serial-to-parallel inter· 
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Fig. 1 .  SG-10 Self-Test. Star Character Set 
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Fig. 2. SG-lO Self-Test. IBM Character Set \ . 

face designed for the Color Computer's DIN-plug port. These are readily 
available from several companies that advertise in HOT CoCo. Star Mi­
cronics also offers an RS-232C serial-interface option for about $80. It 
requires installation inside the SG-lO and complex interfacing. Unless 
you have a specific application that requires a serial connection, my 
advice is to stick with the parallel interface. 

The SG-lO  prints at a speed of 1 20- cps (characters per second) in 
the l O-cpi (characters-per-inch) mode. It prints at about 30 cps in its 
NLQ (near-letter-quality) mode. The nine-pin print head that comes 
on the printer produces 96 standard, italic, or NLQ ASCII characters; 
88 standard, italic, or NLQ international characters; and 240 user­
defined characters. In the bit-image graphics mode, the SG- IO can 
produce 240 dots per inch horizontally and 2 1 6  dots per inch verti­
cally for a density of 5 1 ,840 dots per square inch. 

Special Features 
The SG- 1 O  has a 2K internal buffer that speeds up short printing tasks 

by releasing the computer for other activities when there are fewer than 
2,000 characters left to print. You can use both friction- and sprocket­
feed paper at a paper-feed setting of 1 2  lines per second when you use a 
Xs-inch line spacing. Line spacing can also be Ye. or �2-inch standard, 
or speCified increments of �2' X44' and �,s of an inch. You can print 80, 
96, 1 36, 40, 48, or 68 characters on an 8-inch line. 

The SG-IO  has several special features in addition to its NLQ print­
ing mode. A paper-cutting edge built into the plastic cover permits 
you to tear off partial pages. The printer's two DIP (dual in-line pack­
age) switches are easy to get at because they are mounted on the 
outside. A built-in self-test lets you verify printer operation without 
even connecting the printer to a computer. You can combine as many 
as 16 codes into a single "macro" code. You can even create your own 
"download characters" for printing logos, special foreign-language 
characters, or scientific characters. 

Printing And Formatting 
The SG· l 0 is fast and efficient. It is bidirectional and logic seeking, 

which means that it prints forward and backward and scans the next 
line to determine how far to go before reversing direction for the back­
ward stroke. The "throughput," or actual printing rate, of the SG-I0  
is  significantly increased by  these measures for cutting down on 
wasted head-travel time. The SG- lO also has a long-life, l00-million­
character, user-replaceable, nine-pin print head designed for a " 100-
percent duty cycle," or continuous use. 

The SG- lO produces 9- by I I -pin dot-matrtx characters (including 
true lowercase descenders) and 6- by 6-pin Star block graphics. The 
print sizes are 5, 6, 8.5, 10, 12 ,  and 1 7  cpi. The printer also supports 
proportional spacing, emphasized printing ( 1 8  by 9 dots), double­
strike printing ( 1 8  by 18 dots). and a combination of the last two (36 
by 27 dots). 

Subscripts and superscripts are available in normal and double­
strike printing modes at 10, 1 2, and 17 cpi. (Scripting characters are 
half height and printed high or low on the line.) Software commands 
also control continuous underlining, backspacing, left and right mar­
gin set, programmable vertical and horizontal tabbing, perforation 
skip, and line spaCing (to as little as �'6 of an inch). 

Paper Shuffling 
The SG- l O  and the Gemini- l OX have the same paper-handling ca­

pabilities. You can use single sheets, roll paper, or perforated-sprocket 
paper. The printer comes with an easily adjustable and removable 
tractor unit. The paper-roll holder and shaft included with the lOX 
are not supplied with the SG-IO  and do not appear to be available as 
an option. However, the l OX roll holder fits perfectly on the SG- lO. 
The ribbon is a standard �-inch black ribbon on 2-inch spools (no 
special cartridge). Only the upper half is used so you can flip it over to 
double the ribbon life without re-inking. 

Two wire paper separators keep the incoming paper from getting tan­
gled with the outgoing paper. You load paper typewriter fashion into a 
slot behind the roller. A friction-feed lever lets you position single-sheet 
or roll paper before it is locked, and a knob on the right side allows you 
to move the paper backward or forward . You can use up to three sheets 
of paper (the original plus two carbonless) from 4 to 10 inches wide. An 
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adjustment lever allows you to set the print-head gap to handle different 
paper thicknesses. 

The tractor unit snaps easily into place. You can position and lock 
the left and right sprocket mechanisms to accommodate various pa­
per widths. The mechanisms have flip-up covers that expose the 
sprocket teeth. Loading sprocket paper is an easy task on the SG- 1O. 

You cannot insert or remove paper with this printer without taking 
oIT the large. but light plastic cover mentioned above. It serves as a 
sound muffier, dust shield, papcr-<:utting bar, and cosmetic blind for 
concealing the ribbonlhead mechanism. A smaller "friction cover" is 
also available from Star Micronics (part no. 83020290) for $5.95. This 
lid fits over the ribbon and head area only. You don't need to remove it 
to load and retrieve paper. It can also be used as a cutting bar. Because 
its cutting edge fits closer to the printing area than that of the large 
cover, it can be a paper saver if you like to use a lot of partial sheets. 

Printer Controls 
The Star SG- 1O uses four top-mounted LED (light-emitting diode) 

indicators, three top-mounted switches, a side-mounted on/off switch, 
two side-mounted DIP SWitches, an end-paper sensor SWitch, and a 
knob for operator controls. The knob is for moving the paper manually 
while the printer is oIT. (A clutch mechanism is engaged when the 
printer is on.) The three green LEOs show when the power is on, when 
the printer is ready, and when it is on line (under computer control). 

FREE 1 0  DISKETTES 
OR 

20 C-20 CASSETTES 
A subscription to the 'Coco-Cassette' gets you a tape 

or disk full of 1 0  quality programs delivered to you by 
first class mail every month. The documentation included 
will help you run great utilities like 'Word Processor, '  and 
'Budget Analyzer,' or enjoy great games like 'Frogjump' 
and 'Caterpillar Cave' FOR AS LITTLE AS 46 CENTS 
EAC H !  

* Limited offer * Subscribe for a year on cassette 
and receive 20 Free C-20 cassettes or subscribe for a 
year on dis" and receive 1 0  Free 5% Single sided 
double density diskettes ! 

Now available on disk! 

PRICES 
TAPE DISK 

1 YR ( 12 ISSUES) 5500 7000 

6 MO (6 ISSUES) 3000 40"" 
Single Copies 600 800 

* 1 6K extended re uired 
Mich. Res. add 4% q . . Overseas ADD $10 10 subscnplion * Some programs reqUIre 32K. and/or disk and $ 1 .00 10 single Issues. * Over 3000 satisfied customers 

* Back issues available from July '82 PERSONAL CHECKS WELCOME! 
(over 280 programs to choose froml) 

* Also available for Commodore 64. Circle Reader Service card #236 � T & 0 Subscription Software 
P.O. BOX 256-C 1IIIII Gam\ ... HOLLAND. MI 49423 [1'1S4 ; 

�- . U\.� . J (61 6) 396-7577 
_. 

22 HOT CoCo August 1 985 

If the paper is not in place, the red paper-out indicator comes on and 
a 2-second beep sounds. 

In front of the LED indicators there are three flat-membrane switches 
that control form feed. line feed, and on-line status. These are conveni­
ent features for use with sprocket-feed paper because you can, for ex­
ample, fast forward to the next fan-fold perforation just by pressing the 
form-feed button . 

The two DIP switches (one has eight and the other has four small 
toggles) allow you to preset various printer functions, such as page 
length. normal or italic mode, normal or NLQ mode. line-feed param­
eters, 10 or 17 cpi, and international character sets for the U.S., 
France. Germany, England. Denmark, Sweden , Italy, and Spain. You 
can also select most of these functions with software commands. 

Holding the line-feed button down when you turn on the printer 
starts a self-test that prints out the complete Star character set. (See 
Fig. I . )  The SG- l O  has a second, IBM-style character set you activate 
with a DIP switch. (See Fig. 2 . )  It offers playing-card suits and border 
symbols but excludes italics. 

Print Quality 
I found the SG- lO print quality to be very good in the normal print­

ing mode. However, it is plainly a dot-matrix printer in this mode. 
(You can see the individual dots of which the characters are com­
posed.) The darkness of the type is dependent on ribbon quality. The 
printer uses fabriC ribbons, which are not as dark or crisp as mylar­
film ribbons, but the characters are easy enough to read. 

In the NLQ mfde, the print is outstanding. I could not distinguish 
individual dots.even with a seven-power magnifier. The NLQ charac­
ters use a special serif type font. They look like fully formed typewriter 
characters. They are very dark, and their edges are sharply defined. 
Although you sacrifice considerable speed in the NLQ mode, the re­
sults are closely eqUivalent to using a slower, noisier, and more ex­
pensive daisy-wheel printer. the only advantage of which is a choice 
or ronts. 

Docu mentation 
The 238-page SG- 1O/ 1 5  Users Manual is nothing short of excellent. 

It covers the Wide-carriage SG- 1 5  as well as the SG- 1O. It is fully illus­
trated with several charts and tables. And it details the operation of 
all the various printer capabilities with lots of Basic program exam­
ples. Dot graphiCS and user-deSigned characters, difficult concepts to 
explain. are well described in this manual. It's only shortcoming is 
the lack of an index. 

Summary 
There are lots of printers on the market from which to choose, but 

in the SG- l O's price range most are slow, yield poor-quality printing, 
and have few features to recommend them. The SG- l O  is oITered by 
many dealers in combination with several brands of computers be­
cause of its versatility, low price, and excellent performance. It offers 
many features found on more expensive printers and has features all 
its own. It prints quickly, effiCiently, and conSistently. At its price, 
with the features it oITers, this printer is a bargain . •  

The Star SG-lO Prinler is manuJaclured by Star Micronics Inc., 200 
Park Ave . .  New York, NY 1 01 66, 214-631 -8560. It requires a serial-la-par­
allel interface 10 fil the Color Compuler and sells Jar $299. The SG-l 0 is 
also sold by several adverlisers in lhis magazine. 



edited by J. Scot Finnie 

Contents 

The Animator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 
How to Use Your Radio Shack Printer . . . . . . . . . . .  24 
CoCo Tuner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74 
Rembrandt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77 
Disk Sort And Order . . . . . . . . . . . . . . . . . . . . . . . . . .  78 
Super-Speller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79 
Teasers By Tobbs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 
The TRS-80 Color Computer 2 User's Guide . . . . . .  81 
Solar Explorer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 
Super Utility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 

� 

The Animator Picture 
by Bobby Ballard 
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OVERALL RATING 3 .75 
Application Software Rarely does new software come along 

that performs and educates at the 
same time. The Animator. from Triad Pic· 
tures. is a tool for creating animations on 
your Color Computer. It is also a great way 
for animation newcomers to learn the basics. 

The Animator comes on cassette along with 
separate demonstration and lesson tapes. Its 
manual is bound in an inexpensive plastic 
cover. but don't judge the book by its cover. 
The Animator's software is so simple to use 
that the manual provides minimal program 
instruction. Triad Pictures chose. instead. to 
create a manual that teaches you animation; 
it offers a complete course on the fundamen· 
tals of animation. The program gives you the 
chance to try it out. 

The Equipment 

A menu appears called Directory, which reo 
sembles a directory to a professional anima· 
tion studio with a l l  of the appropriate 
departments and tools. There is the Back· 
ground Studio, Cel Animation Department. 
Camera Department, Sound Effects Studio. 
Lab (for IJO), and even the Screening Room­
where you can shout "Roll'em" and show off 
your latest masterpiece to the adoring public. 
If you get bad reviews. you can also exit from 
the main menu back to Basic. 

Review-RatIngs Key 

6 . . . . . . . . . . . . . . . . . . . . . .  Unsurpassed 

5 . . . . . . . . . . . . . . . . . . . . . . . . .  Excellent 
4 . . . . . . . . . . . . . . . . . . . . . Above Average 
3 . . . . . . . . . . . . . .  . . . . . .  Acceptable 

2 . . . . . . . . . . . . . . . . . Needs Improvement 

1 , . . . . . . . . . . . . . . . . . . .  , Unsatisfactory 

Ed. note-The overall raUngs that appear 
in the review·raUng graphs are an average o[ 
the raUngs [or all the categories rounded to 
the nearest quaner o[ a raUng point. 

If you change your mind about leaving the 
program, type "RUN" and you'll see a short 
greeting, "Welcome back to the Studios." All 
your work is left intact if you did not load and 
run another large program while you were 
away. 

The Animator is set up more like a tradi· 
tional animation studio than a computer·an· 
imation studio. Within The Animator, your 
CoCo functions Similarly to the tools found 
traditionally in an animation studio, such as 

When you load The Animator. it displays a 
title screen with three color blocks for adjust· 
ing your television set or monitor. Then it Fig. 1. Screen Dumps From The Animator Provided By Triad Pictures 

greets you with a short tune and title graphics. 
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film. cels. sound effects. and rotoscopes. 
Professional computer-animation studios 
use somewhat different sets of terminology 
and equipment. but learning the traditional 
techniques is a good way to get started. 

The Animator can accept graphics tape 
files from other sources as long as they are 
PMODE 3 and stored in the standard binary 
format. Although the manual does not ex­
plain the procedure. a call to Triad Pictures 
revealed both the necessary information and 
helpful product-support people. The back­
ground is page 1 and 2 and the cels are stored 
on pages 3 and 4. According to Triad. you 
can load your artwork and then load The An­
imator. This allows quicker drawing with 
other software or an X-Pad followed by The 
Animator to "shoot your film." 

How It Works 
I'm impressed with the overall quality of 

the animation this program produces. It 
gives you speed without fl icker.  It has 
smoothness without that GET-and-PUT 
look. And the four-color. high-resolution 
PMODE 3 screen looks great in motion. How­
ever. you can't expect the professional ani-

mation found in movies. Given the small 
amount of memory to act as film. there are 
some limitations. The size of the cels. for in­
stance. permits only small objects to be ani­
mated. I would like the size to be adjustable. 
If. for example. an animation requires only 
four cels. you should be able to increase its 
size. though a work needing 32 cels (the 
maximum) would have smaller cels. It would 
also be nice to be able to tumble an object by 
spinning one cel on an imaginary axis. 

Some drawbacks to note are the following. 
In the Background studio. there are a few 
dangerous commands that the manual 
warns you about, but the warnings don't pre­
vent an occasional accident .  A second 
prompt for the erase and paint commands 
would be a welcome addition. and an undo 
feature would save frustration. The only 
remedy is to make a lot of backups. a chore 
that would be improved if the The Animator 
were available on disk. 

The Animator includes a machine-lan­
guage sound-effects library. variable run 
speeds. stop action. and a set of lessons on 
animation techniques to help you get profes­
sional results. These lessons are supported 
in the manual and on additional tapes with 

how-to examples and finished samples. If 
you need full-screen animation. Triad Pic­
tures will upgrade your package to its Ani­
mator CommerCial program.  which has 
special features. such as longer film length. 
faster film speed. and semi-graphics. With 
The Animator. your film is limited in length 
to about a minute and a half. though it can 
be run continuously in a loop. 

Summary 
Creating animations. even on a computer. 

is tedious work that can sometimes be frus­
trating. If you enjoy animation or want to 
learn more. I recommend The Animator. Its 
educational value alone is worth the price. I 
doubt that anyone will be disappointed by the 
results of this software. And educators should 
find this to be a valuable tool for students . •  

The Animator is produced by Triad Pictures, 
P.O. Box 1 299, Sequim. WA 98382, 206-683-
6459. It requires 32K (not upgraded) and Ex· 
tended Color Basic and comes on cassette. It 
sells Jar $29.95 plus $3 Jar shipping. 

How To Use Your Radio Shack Printer 
by Bobby Sallard 
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OVERALL RATING 4 .00 
Books How to Use Your Radio Shack Printer. by 

William Barden. Jr.. is a new Tandy 
release. The author's name is familiar to 
many CoCo owners because he has written 
many fine books and articles covering a 
range of subjects on the Color Computer. 
And except for a few minor points. this latest 
Bill Barden book is an excellent source on Its 
subject-Radio Shack Printers. 

How to Use Your Radio Shack Printer at­
tempts the seemingly Impossible by includ­
ing all current Radio Shack printers and some 
older models. as well. Barden has filled the 
book with invaluable charts. diagrams. and 
reference materials for the printers it covers, 
But despite its attributes. one wonders why 
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-
Radio Shack publishes a separate book. for an 
extra fee. about how its printers work. 

A How-To Manual 

The book is diVided into three sections. 
The first deals with the fundamentals of 
printing and includes a brief history of com­
puter-printing technology. It also discusses 
communication protocol between computer 
and printer. ASCII codes. programm ing 
printers. and the capabilities of each model 
and style. 

The second section is dedicated to word 
processing. It covers printing text. word­
wrap. margin justification. and proportional 
spacing. This is not just a section of defini­
tions; it has plenty of examples with tips on 
getting better-looking text from your com· 
puter. Barden addresses dot-matrix and 
daisy-wheel techniques separately unless It 
Is appropriate to discuss them together. 

The third section covers the vast world of 
graphics printing. From that you might con­
clude that this section focuses on dot-matrix 
printers. But the examples include how to 
get graphics capabilities from your daisy­
wheel printer. too. The three chapters in this 

section are titled . . . GraphiCS Printing. " 
"Screen Printing." and "Creative Graphics. "  
You'lI also find information i n  this section to 
help you create your own character sets and 
symbols using the graphics mode. 

How to Use Your Radio Shack Printer has 
more than 200 pages. an Index. and an ap­
pendix of decimal. hexadeCimal. and binary 
conversions. The book also provides tips and 
adVice on the subject at hand in small. gray 
boxes in its margins. 

Tandy has Improved the production qual­
ity of this book over that of some of its past 
offerings. In particular. greater attention was 
paid to proofreading. This might be because 
the manual Is published In connection with 
MlcrotrendlValleyware of San Diego. But 
whatever the reason. It is a welcome change. 

The biggest flaw of the book results from 
the promises spelled out on its cover that are 
not fulfilled inside. From information on the 
cover. I expected How to Use Your Radio 
Shack Printer to Include a complete discus­
sion of plotters. But It barely covers how a 
plotter works. You can get the same infor­
mation on plotters by asking a few questions 
of a knowledgeable salesman. Early In the 
first chapter. Barden states that the princi-

Reviews conllnue on page 74 
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HOT CoCo and You. 
Those With the latest and most thorough in-

.. JQrml�tlc� run their computers with confidence. 
wttfiOtlt it are run ragged with frostra-

issues of HOT CoCo for the low 
... .-> .... . . I'll save 30% off the news-

o BW me 

� ____ S� Z� ____ _ 

your Color Computer a brllllant team. By sub­
scribing to BOT CoCo for the low one-year price 
of $24.97. you'll get information-packed issues 
at 30% off the cover price! 
• BOT CoCo specializes in presenting time-eftl­
cient. money-saving programs for business, 
home, and school. Easy to use. and practical! 
• Novice and expert users alike will benefit from 
BOT CoCo's tips and tutorials. Sharpen your 
skill. Watch your CoCo become more versatile! 
• Graphics? Discover how easy it Is to create 
your own! 
• Games? BOT CoCo's wide assortment pro­
vides hours of entertainment and challenge for 
the entire famUy . 
• Looking to gain an advantage by adding more 
hardware or software? Read our reviews Orst­
decide for yourself what's worth its weight in 
gold, and what isn't worth a hill ofbeans. 

Everything on the pages of BOT CoCo can 
bring out the best in you and your ColOr. Com· 
puter. A wealth of lmowledge-for an. :enUre 
year-for Jut $24.971 

Order your subscription today by ftJlktg Iri the 
coupon, or by call1ng TOLL FREE l� 
5473. In New Hampshire. call 1-924-941 1 .  



GRAPHICS· 
by Thad Starner 

Create an array of striking designs. 

I f you have always wanted to explore the CoCo's graphic capabil­
ities. now is your chance. The Designmaker program lets you play 

with graphics to your heart's content without programming a single 
line. I estimate that there are over 18 billion possibilities with which 
to experiment. Figures 1 through 8 show eight of my creations. 

Using The Program 
The program consists of four routines: two design routines-First 

Deslgnmaker and Second Deslgnmaker-and two optional print rou­
tines for the CGP- 1 l 5  printer. (See Table 1 for a breakdown of the 
program's structure.) 

Type in the Listing; load and then run the program. You must 
immediately decide which design routine you wish to use. Select 
option 1 for the simpler version. You supply 10 Items of Information 
that control the spacing between lines; the creation of lines or circles; 
the placement of graphics; resolution; color set; and the initiation of 
the fast screen dump. 

Option 2 offers more design versatility. By defmlng an additional 
five parameters. you control such details as the starting and ending 
position of your designs and /lashing graphics. 

To pause during the drawing sequence (in either version of De­
signmakp.r), press the spacebar; press it again to resume. If you do 
not wish to complete a design. press the spacebar and then the enter 
key. You return to the first prompt of the design sequence. To 
change from First Designmaker to Second Designmaker (or vice­
versa), press the clear key after pressing the spacebar. 

Do not press the spacebar once your design is complete-this 
might cause the program to hang up. Use the enter and clear keys 
to return to the beginning of the design sequence and the program' s 
opening prompt. respectively. 

The first graphics routine is a fast screen dump. It runs while the 
design prints on the screen. You choose this option by answering Y 
to the prompt. "Just Lines Hardcopy?".  in both design routines. As 
the prompt suggests. the fast print routine works only for graphics 
designed using lines. 

The second graphiCS routine prints both lines and circles. but It is 
slow. You initiate it by pressing the spacebar to pause and then 
pressing the letter H. To make printing go smoothly. feed about four 
inches of paper through the printer before you begin printing. Never 
press the spacebar and H while the printer is drawing. 
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Prompts For First Designmaker 
Step (2-30): controls the space between lines and circles. It is best 
to use 2 through 8. 
0-256: determines the ending location of lines and circles (horizon­
tal axis). 
0-192: determines the starting location of lines and circles (vertical 
axis). 
0-192: determines the ending location of lines and circles (vertical 
axis). 
Mode (0-4): selects resolution. Mode 0 has the lowest resolution; 
mode 4 the highest. 
Screen (0 or 1): selects the graphics color set. 
Overlap (1-192): determines what portion of the design is dis­
played. For a full design. select 192. Type in 96 for half a design. 
1 44 for three-fourths. and so on. 
Lines (YIN): Y produces lines; N does not. 
Circle (YIN): Y produces circles; N does not. You can answer Y to 
both the line and the circle prompts. If you answer N to both. no 
graphics are produced. 
Just Line Hardcopy (YIN): Respond with N to print on the screen.  
Respond with Y to get a fast screen dump. 

Prompts For Second Designmaker 
Step (2-30): controls space between lines and circles. It is best to 
use 2 through 8. 1 

0-256: determines the starting location of lines and circles (hori­
zontal axis). 
0-256: determines the ending location of lines and circles (horizon­
tal axis). 
0-192: determines the starting location of lines and circles (vertical 
axis). 
0-192: determines the ending location of lines and circles (vertical 
axis). 

System Requirements 
32K RAM 

Extended Color Basic 
CGP-1 1 5  Printer Optional 



Fig. 1 .  First Designmaker: 4. 1 28. 96. 96. 4. 1 .  192. Y. N Fig. 2. First Deslgnmaker: 5. 128. 0. 192. 4. 1 .  192. Y. N 

FIg. 3. Second Deslgnmaker: 4. 86. 86. 192. 192. 4. 1 . 86. 192. O. Fig. 4. Second Deslgnmaker: 4. 45. 45. 0. 1 92. 4. 1 . 256. 1 92, 0, 1 92, 
19� N. � � N  N. � � N  

FIg. 5. Second Designmaker: 4. 128. 1 28. O. 86. 4. 1 ,  128. 192, 0, FIg. 6. Second Designmaker: 4. 256. 0, 1 92. 192. 4, 1 . 0, 192. O. 192, 
1 92. N. � � N  N. � � N  

. Fig. 7. Second Designmaker: 4. 128. 256. 86. 86. 4, 1 . "0, 98. 0. 1 92. FIg. 8. First Designmaker: 10, 55. 10, 182. 4, 1 , 1 92, Y, Y 
N. Y. Y. N 
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Circle Reader Service card #55 ( ( ( V )) )(oCo Tune(((( V ) ) ) 
An easy-to-use tuning instrument of unbelievable precision 

Actual Display 
• Tunes l ike a Strobotuner * at a fraction of the 

cost! 

• Both generates pitch and measures pitc h .  

• Real-Time strobe pattern displayed o n  screen . 

• Ful l  7 octave range ,  including sharps & flats. 

• Accurate to .003% * * .  

• Extremely friendly user interface. 

• ROM pack works with any Color Computer .  

• Accepts standard Va "  microphone plug . 

• Percent offset and d i rect frequency selection 
available. 

• Optional piano tun ing kit avai lable -
(professional tuning wrench , 4 mutes , 1 felt 
m uting str ip , and " H ow To" booklet) .� 

Send or call for more information. � 
Circle Reader Service card f55 RAINBOW 

• Slroboluner is a vademark 01 C.G. Conn. L,m,led CERTIFICATION 
. .  with internal oscillator triming. SEAL 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Mail To: Real-Time Specialties, Inc. 
6384 Crane Road , 
Ypsilanti , M ichigan 481 97 

or call: (31 3) 662-6671 
Shipping: add 2% UPS ground, 5% air or Canada. 
Sales Tax: Michigan residents add 4% Sales Tax. 

o CCT·1 CoCoTuner Module & Manual . 
o CCT-2 M icrophone with 6' cord . .  
o CCT-3 Piano Tuning Kit 

(wrench, mutes, felt, booklet) . .  

Shipping & Tax . 

Total 

o VISA 0 MASTERCARD 0 check 

. $89 
. . .  $1 4 

. . .  $27 

. . . c::::::J 
. .  c::::::J 

Card# __________ _ Exp. ___ _ 

Name 

Address 

City ____ _ State ____ _ Zip ____ _ 

Signature ________________ _ 
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Mode (0-4): selects resolution. Mode 0 has the lowest resolution; 
mode 4 the highest. 
Screen (0 or 1): Selects the graphics color set. 
Overlap ( 1-192): detennines what portion of the design is dis· 
played. For a full design. select 1 92. Type in 96 for half of a design, 
144 for ijlree·fourths. and so on. 
Starting Position: allows you to further defme the portion of the 
design displayed. The starting position value must be less than the 
overlap value. If you use 192 for overlap and 92 for starting position. 
for example, the computer begins the design at the halfway point. 
Similarly. if you use 144 for the overlap and 48 for the starting point, 
the design begins as if it had completed a quarter of the design and 
ends before it completes the last quarter. 

1 0-80 J 520 
550 

I I  60 
1 2 1 0  

Se t  Up And Linking 
For The Design Routines 

90-240 J 280-390 
420 

450-5 1 0  
540 

First Designmaker 

560-830 J 870-970 
1000 

1030- I I 50 
1 I80-1200 

Second Designmaker 

250-270 � 400-4 1 0  
430-440 
840-860 
980-990 

1010- 1020 

Fast Screen Dump 

530 ( I I  70 
1220-1 330 

Slow Print Routine 

Table 1 .  Program Structure 

Ending Position: must be greater than or equal to the overlap. In 
most cases use the same value. Use a different value to force the 
program to end certain lines in a different location from where they 
nonnally would. , 
Flashing (YIN): Y means the lines are only visible on the screen as 
they are being drawn. If. however. you are using the fast screen· 
dump routine. YQUCan still prtnt the entire design . 
Permanent (YIN): Answering N and pressing the spacebar while 
the design is fonning causes the program to skip the next line. 
Lines (YIN): Y lets you design with lines. 
Circle (YIN): Y lets you design with circles. You can answer Y to 
both the line and circle prompts. If you answer N to both. no design 
is made. 
Just Line Hardcopy (YIN): N prtnts on the screen only. Y selects 
the fast screen dump . • 

See program listing on page 44 

Address correspondence to Thad Starner, Sunset Drive. R.D. #2. Box 
A401 .  Dallastown, PA 1 731 3. 



------------------------------------------------

DIGISECTOR" 
DS-89 
VIDEO 

DIGITIZER 
FOR THE 

COCO 

Tell them ". saw It In HOT CoCo. " 

Give your COCO the gift of sight! 
The M icro Works is happy to i ntroduce the newest 
member of our Digisector™ fami ly  - the DS-69 Video 
Dig itizer for your COCO. It has a l l  the standard 
features of its big brothers but comes with a price tag 
that's right for you. 

• High Resolution 256 by 256 spatial resolut ion. 
• Precision 64 levels of grey scale. 
• SPEED! V2 second for a fu l l  screen of video. 
• Compactness Self contai ned in a p lug in Rompack. 
• Ease of Use Software on disk wi l l  get you up and 

runn ing fast ! 

The DS-69 Digisector 
opens up a whole new 
world for you and your  
COCO. Your computer 
can be a security system, 
take portraits, analyze 
signatures, i nspect 
assembly work . . .  
the DS-69 is your  COCO's 

eyes. Use the DS-69 and a TV camera to get fast, 
prec ise conversion of video signals i nto dig ital data. 

Powerful C-SEETM software. 
C-See is a menu-driven software package i nc luded 
with your DS-69. It provides h igh speed 5 level d ig i t iz­
i ng to the screen, h igh precision 16 level digitizing for 
superb hard copy printout, and s imple software con· 
trol of brightness and contrast. Or cal l  our driver rou· 
t i nes from your own Basic 
program for easy 64 level 
random access dig i t izing. 
Pictures taken by the 
DS-69 may be saved on 
disk by C-See and then 
edited by our optional 
MAGIGRAPH package for 
enhancements and 
special effects. 

The DS-69 comes with a one year warranty. C-See 
supports both cassette and disk operation with the 
M ulti-Pak adaptor and requ ires 64K. Cameras and 
other accessories are avai lable from The Micro 
Works. Let your COCO see the World ! 

• DS-69 Digisector & C-See Software 
• MAG IGRAPH G raphics Package on disk 
Terms: Visa, Mastercard, Check or C.O.D. 

$149.95 
$ 39.95 

Purveyors of Fine Video Digitizers Since 1 977. 

Th� D© �  
W@� Established 1977 

P.O. Box 1110 Del Mar, CA 92014 (619) 942·2400 
Circle Reader Service card #196 
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2nd Generation I!!!! 
HDS Floppy Drive 
Contro�ler Board 

Features· 
Gold Plated Edge Cards 

Dual Selectable ROM Sockets 

No POTS to adjust 

Compatible with COCO I & I I  
1 20 Day Warranty 

.... � Double and Single De nSi ty  

New Low P ri ces! 

D I S K  D R I V E  SYST E M S  

D rive 0 Co m plete 

D ri ve 1 Co m pl ete 
D rive 0 & 1 Dual  D rive 

AS SEEN AT T H E  RADIO SHACK 
COMPUTER SHOWCASES 

S I N G L E  S I D E D  
$249 . 

$ 1 69 .  
$399.  

D O U B LE S I D E D  
$289. 
$209. 

$479. 

64 K U PG R A D E  K I T  . . . . . . . . . $39 .95 

So what 5 S O  new In our second generation? We 
had (l 101 01 requests lor the need to use the leSSOr 
e,..;penSI\'e 28 pin Erroms Our 2nd genefallon 
controller allows me useage 01 either (two 24pln 
ROMS) or lone 24ptn ROM and one 28pln ROM) 
The second fealure we added was a technical one 
and IS 1"101 apparent 10 the average user Western 
01911al was gOOd enougn 1 0  manufaclUre lor us a 
lar aClvanced On ... e controller ChiP .:al1ed the 
wo 1 773FOC Thl�Chlp Integrates the oala separa­
l ion method Within Itself allOWing the cleanest data 
Iransler 10 dale 

Reduce your I 0 errors With the Hard Dnve 
SpecialiSt FlOPPY Dnve Controller for lhe Color 
Com puler GOld Edge C;,rd ConneclOfs Advanced 
Dp.SIgn and lhe absence 01 POlenltOmeters make 
lhlS the beSt board available to date 

Compleled and Tesled Board with 
Radio Shack ROM $1 39. 
( I ncludes CasE! and DOS Instructions) 

Completed and Tested Board 
without ROM . . . . . . . . .  . 
( I nCludes Case) 

Bare Board with instruction 
manual 

Parts Kit For Bare Board without 
ROM 

Radio Shack ROM 

NEW ROM 

$1 1 9  

$ 40. 

$ 40. 
$ 20. 

HDS has ltcensed the ROM Irom RadiO ShaCk 10 be 
able 10 oller alternat ive Operallng systems pre­
blown ready lor LnSlallallon Tne firSI 01 what we 
hope to be a Wide range of options IS ADOS ADOS 
IS a produc! of SpeC!(oSytems 01 Miami Florrda and 
Il lully supporled by Iheaulhor The HOS verSion of 
ADOS supports 2 drrves 40 track. 6ms Irk-to-trk 
drives only eIther SIngle Sided or Double SIded 
The ADOS paCKage comes complele WIth origInal 
documenlallon itnd dlSKelle from SpectroSyS!emS 
and can be Inslalled In our Drrve ConlrOlier Board 
al  purchase lime for no addllronal Charge 

ADOS/HDS 24 pin ROM $ 50. 
(useable In all dnve con!rollerS on the market) 

ADOS/HDS 28 pin ROM $ 40. 
(uSeable In  Ihe HDS 2nd genera Iron board only) 

Keytronics Keyboard K BSOO 
The FanlaS!IC KeytronLC Keyboard IS now being 
manufaClured only for Hard Dnve Speclahst. I t  is  
lhe only keyboard for the Calor Computer known 
on the market that does nOl use membrane 
SWitches The KB500 uses a capacitance foam 
SWitch ThiS type of swilch Will  never give keyboard 
bounce and laSI much longer than all  other types. 
The K BSOO IS also the only keyboard that will fit all  
verSions 0 1  the color computer weather I I  is a A. B. 
C. D. E.  F ET. TDP.IOO. COCO IIA. or COCO l i B  
O n e  keybOard h t s  al l  W i t h  out f i s k  o f  gelling the 
wrong verSion. and there is no need to do any 
mOdifications 10 your case Additional leaturp� 
I n c l ude a higher spring force on tne break and 
cleal key to reduce the POSSibility of a disastrous 
key-stroke. sculptured keys. low proille ·plpS·· on 
home row keys The ··PF·· funcllon key comes with 
documenlallon and a sample program The Key­
Ironles/HOS keyboard 1 151 price was S69. when II 
was altered through KeYlronrcs Our price on It is 
only S69. plus S3 for shiPPing 

HARD DRIVE SPECIALIST 
Ordering Info�mation 
Use our Watts line to place your order via Visa, MasterCard. or  Wire 
Transfer. Or mail your payment directly to us. Any non-certified funds 
will be held until proper clearance is made. COO orders are accepted 
as well as purchase orders from government agencies. Most items are 
shipped off the shelf with the exception of hard driverroducts that are 
custom built UPS ground is our standard means 0 shipping unless 
otherwise specified. Shipping costs are available upon requesl. 

Clfcie Readp, SelVlce card #455 

1-713-480-6000 
O rder Line 1-800-231-6671 
1 6208 H i c kory K n o l l .  
H o usto n ,  Texas 7 7059 
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GRAPHICS 
by David Clements 

The Bar-Graph 
Scene 

�nh?lnce your reports 
with these 

versatile graphics. 

System Requirements 
32K RAM 

Disk Extended Color Basic 
Disk Drive 

C. Itoh Prowriter Printer Optional 
Screen-Dump Util ity Optional 

BargraPh is a menu-driven Basic program that plots four differ­
ent bar graphs on the PMOOE 4 screen: vertical , horizontal, 

stacked, and side by side. (See Figs. 1 through 4.) You can enter data 
manually or load information saved previously. In addition to print­
ing bar labels for your data, the program can print a title, subtitle, 
x-axis (horizontal) label. and y-axis (vertical) label for your graph. 
Titles, which can be enlarged to double-sized print. and subtitles are 
centered at the top of the display. 

The program automatically prints graph values. If you wish, it will 
also scale your graph, making it easier to understand . You can fur­
ther increase legibility by selecting the most appropriate presenta­
tion-a normal screen (0 = dark print on a light background) or 
reversed screen (L = light print on a dark background). 

Modifications 
The program as written contains a save-to-disk feature and a print 

routine for C. !toh's Prowriter. To use a cassette system or another 
printer, modify the program. Bargraph does not, however, include a 
screen-dump routine. You must purchase or develop one and incor­
porate it into the program. 

I used GSPRP from Custom Software Engineering Inc. ,  807 Min­
uteman Causeway, Cocoa Beach, FL 3293 1 .  !t is a versatile ma­
chine- language program that al lows you to position standard or 
double-size print. If you use GSPRP, specify &H7090 as the starting 
address. If you use another screen-dump program or a different 
printer. change lines 10, 50, and 1 570- 1 680. If you do not wish to 
produce printouts of your graphs, change line 50 to: GOT020000. 

An alternative to changing the program to accommodate a differ­
ent printer is to load your printer utility, load the saved graph, type 
a command sequence to set up the graphics screen, press the break 
key, and execute your printer utility: 
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A20r-______ �1=2�B�A�R�S ______ _ 

M 
o U 1 6 r--------------------
N 
,. 1 2 +-------�----------­)( 
1 8  o 

Fig. 1 .  Sample Vertical Graph 

LOADM "pr interIBIN" 
LOADM "fiIenameIEXT " 
10 PMODE 4:SCREEN 1 . 1  :GOTO 10 

BREAK 
EXEC address 

I increased the drawing speed of the high-resolu tion screen by using 
the high-speed POKE-POKE65495,0. If your COCO does not accept 
this command, delete it from lines 405, 605, 705-, 805, and 1090. 

Data Entry 
All data entry is menu -driven and is spec if ic to the graph se.1ected . 

For each graph, type the category or label after the label �;ompt. 
and then supply the amount or value. Press the enter key to submit 
data .  The program truncates labels for the slde-by -side graph to four 
characters and labels for the o ther graphs to three characters. If 
there are more than five entries for the vertical or stacked graphs, 
the labels are printed on a s lant. 

The vertical graph plots a maximum of 12 vertical bars, and the 
horizontal graph accommodates a maximum of eight hOrizontal bars. 
The stacked graph permits a maximum of 1 2  ver tical bars ,  with up to 
three values per bar. The slde-by-side graph permits a maximum of 
four groups of data , with up to three bars per group. B)' following the 
menu prompts , you can, for example, s elect three groups of two bars, 
four grou ps of three bars , or two grou ps of three bars. 

Con tinue typ ing data until you reach the maximum allowance for 
the graph you have chosen , or terminate data entry by pressing the 
enter key in response to a ca tegory prompt. After you subm it all 
data, it appears on a text screen for review. You can save the data 
once you have ver ified it. 

The next promp t asks whether you want your graph scaled. A 
positive response causes lines , or tic marks , to be drawn across the 
y -axis (vertlcal, .stacked , and side-by-slde graphs) or the x-axis (hor­
izon tal graphs). These marks are positioned proportionally, accord­
ing to the data values subm itted. If the values you submit exceed 
two d igits, the plotted values of the tic marks are reduced by factors 
o f  10, 100, WOO, and so on . In such cases, the value label tells you 
32 HOT CoCo August 1 985 
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Fig. 2. Sample Horizontal Graph 

2 0  

to mu ltiply by the appropriate factor to interpret the graph . The 
program then draws your graph on the screen using the previously 
selected background and print co lors . 

Titles And Labels 
After the graph is drawn , press any key to retu rn to the text screen 

and title menu. The tit le can be smal l,  32 charac ters maximum ; or 
large, 15 characters maximum. If you choose a small title, you can 
also have a subtitle. X-axis labels can contain up to 30 characters 
and y -a xis labels up to 1 1  charac ters. The y -axis label for horizontal 
graphs is truncated to 1 5  characters. Uppercase letters; numbers ; 
and special charac ters , %, - , $ , /and = , are the on ly characters sup­
ported by the DRAW str ing. Suppress titles and labels by pressing 

Lines 1-30 
40-235 

400-490 
500-540 
600-665 
700-750 
800-897 

1040- 1395 
1490- 1 550 
1 570- 1680 
3000-3530 
4000-4530 
5000-5530 
6000-6530 
7000-7055 
8000-8050 

9000-101 10 

Credits , Memory Allocation , and Logo 
Hi-Res T ext Drawing , Load Screen Dump , Introduc­
tory Setup , and Data Entry 
Vertical Graph Plott ing and T ic Marks 
Graph Save, Pr intout, and Exit Routines 
Side-by-Side Graph P lotting 
Stacked Graph P lotting 
HOrizontal Graph Plott ing and T ic M arks 
Graph T itle and Label FormaUlnput 
Disk Save Rou tines for Data and Graphs 
Print' Selections for GSPRP Program 
Vertical Graph Input 
Horizontal Graph Input 
Stacked Graph Input 
Side-by -Side Graph Input 
MaxIM in Value Determ ination Input 
Instructions 
ORA W Strings for Hi-Res Text 

Table 1 .  Program Structure 
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Fig. 3. Sample Stacked Graph 

BG 
CC 
FI$ 
HX 
I 
K 
L$ 
LA$ 
MG 
MXMG 
NB 
NE 
NF$ 
NG 
PR 
SC$ 
V 
VS 
WI 
X$ 
XA$ 
XB$ 
XL$ 
XM 
XS 
XT 
XV 
XV$ 
YA$ 
YL$ 
YM 
YS 
YT 
YV 
YV$ 

Background Color 
Flag for GSPRP Screen Dump 
Graph Name (!BAR Added) 
Flag for Horizontal Graph 
Data Entry Counter 
Plotting Counter 
Hi-Res Draw Strings 
Bar Label Input 
Scaling Factor for Graph Plotting 
ScaJed Max. VaJue for Graph Plotting 
Number of Bars. SBS Graph 
Number of Stacks, Stacked Graph 
Data Save File Name (tExt Added) 
Number of groups. SBS Graph 
Hi-Res Print Color 
Flag for Tic Marks 
AmountlVaJue Input 
Stacked and SBS VaJue Input 
Width of Graph Bars 
String for Hi-Res Printing 
X-axis Label 
Bar Label Position 
X-axis Label Position 
X-axis Plot VaJues 
X-axis SBS Plot VaJues 
X-axis Plot VaJue of Bar 
X-axis Tic Plot VaJues 
XV Converted to String 
Y-axis Label 
Y-axis Label Position 
Y-axis Plot VaJues 
Y-axis SBS Plot VaJues 
Y-axis Plot VaJue of Bar 
Y-axis Tic Plot VaJues 
YV Converted to String 

Table 2. Program Variables 

l) 6 0  
A 

4 G- R O U P/3 B AR G-,EA P H  r-

L 
U 4 8 
E 
S 

3 6  
r 

1 2l[  � 
o N='E ��T�W O'-'--�T�H R E 

S AM P L E  L AB E L S  

Fig. 4. Sample Side-by-Side Graph-Note Truncated Labels 

the enter key in response to aJl prompts. 
The completed graph remains on the screen until you press any 

key. except the break, clear, or shift keys. Once a key is depressed. 
a new menu appears and you can save or print your graph. When 
your printout is complete (or if you answer N to the prompt. "Want 
Hard Copy? " an exit menu appears on the screen. If you choose to 
end your session. the program executes a cold-start POKE-POKE 
1 1 3.3:EXEC40999. 

Other Features 
The program contains limited error trapping. A l l  file names are 

suppressed to eight characters and the appropriate extension is 
added automatically to avoid errors in loading saved information: 
-VER: data saved for verticaJ graphs 
-SBS: data saved for side-by-side graphs 
- HOR: data saved for horizontal graphs 
-STK: data saved for stacked graphs 
-BAR: saved graphs 

Pressing Q after entering the saved graph. hi-res text print. data­
save, or printer routines returns you to the bar-graph selection menu 
or the next line in the program_ Typing 99 for the number of groups 
in the side-by-side graph data-entry menu causes the program to 
exit the data-entry menu. 

There is room for you to experiment with the program. Perhaps one 
of my techniques will help you make your own changes. When I began 
working with the side-by-side and stacked graphs. I reaJized that I 
needed three different bar markings. In Fig. 4. [ used an empty bar. a 
filled bar. and an empty bar containing an enlarged X. lnstead of using 
an X in the stacked graph. I entered PMODE 3. deSignated a color. filled 
the graph bar. and returned to PMODE 4 before plotting_ The code to do 
this is in line 740. Make the appropriate changes in line 660_ 

I am open to your suggestions for improving my program _ And. if 
you have difficulty running it. please contact me. Enclose a complete 
description of your problem and a stamped . self-addressed envelope 
for my reply. . See program lisling on page 45 

Address correspondence to David Clements, 1 099 Rosalia Drive, No­
vato. CA 94947. 
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N EW New Low Price ' 

DISK 
DRIVES Sided 

STARTING AT 

$ 89.95 
40 or 80 Tracks 

1 /2 Hght. Teac/Panasonic 

WITH CASE . 
POWER SUPPLY 
$129.95 

TAN DON M P I  T E AC 

Speed 6 ms tk to tk and up 

Capacity  250 k unformatted 

Tracks 40 

Warranty now 1 YEAR 

We carry only the f i nest qua l i ty disk dr ives - no seconds - no su rplus 

SATISFACTION GUARANTEED!! A L L  D R I V ES F U L LY TESTE 0 &  WA R R A NTE E 0 

Complete D i s k  Dr ive w i t h  Power Supply& Case . . . . . . . . .  H!'� . . . . . . $129.95 

Two. Drives i n  Dual Case & Pawer Supply . . . . . . . . . . . . . . . . . .  T�"�  . . . . . . j.2-79:95 CALL 

I'CLkS40 
1/2 ht double sided double density D i s k  Dr ives .( Paoaoonic;tTeac) � $111.85 �1/2 ht double sided double density D isk Drive W i th PS & Ca�: . . . �5 

'Lee ow to use your new dr ive system on aud io c.assette 

Single PS& case $44.95 Dual 1 /2 ht ps& case . . . . $54.95 Dual ps& case . . Cal l  

Color Computer Cont rol ler (J&M ) $129.95 
DRIVE 0 FOR RADIO SHACK COLOR COMPUTER 
TANDON, MPI  OR TEAC DRIVE ( SINGLE SIDED 40 TRACKS SPEED 5 MS TRK TO TRK & up) 
POWER SUPPLY and CASE, TWO DRIVE CABLE WITH ALL GOLD CONN ECTORS 

f<-?'\ J & M  CONTROLLER, MANUAL and DOCUMENTATION • • • • • • • • • • • • • • • • • • • • • $�� . . • • . • $ SALE !  
,\+,<-'?> ?,DRIVE ¢ FOR RADIO SHACK COLOR COMPUTER 

'?>.;;� o� ,,'<-
?

, PANASON IC 1/2 H E IGHT DOUBLE S IDED D OUBLE D E NSITY DRIVE SOOK unformatted \ \. � "t-"v POWER SUPPLYand CASE, 2 DR I V E  CABLE WITH ALL GOLD CONNECTORS SuQeSALE I  J &  M CONTROLLER. MANUAL and DOCUMENTAT ION . . . . . . . . . . . . . . . . .  • • • �7� • • •  _ . . . • •  . 
TAK E  A DDED SAV I NGS ON TWO DR IVE SYSTEMS 

. 
10 DiSk.II.S 

DISKETTES w ith free l ibrary case . . . . . . . . . . . . . .  . .��. :":"::O: �!: $1 7 95 

Unadvertised Specia l �  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  $Ca l l 

Drives cleaned,al igned & tested . . . . . . . . . . .  . . . . . . . . . . . . . .  $29.95 
TECH N I CAL STAFF ON DUTY, PL E A S E  C A LL FOR ASSI STANC E .  

, CAll US TODAY!! (61 7 )234-7047 * D EALE R I N Q U I R I E S I NV I TE D .  � ORDER TOll FR�E 1-800-635-0300 (617) 234-7047 
I ill �:����:�;���. ��? 0 ��:�"e ,  c::,;:'i:iEE 

( 6 1 7) 234-7047 • Checks ( a l l ow 2 weeks for c lea r i ng ) 

H OURS MaN - S AT 9 ':' 6 ( ESTl • C.oD. A d d $ 2 .0 0 

CALL 
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New Hard - Drives 
----------- COMPLETE SYSTEM ----------- JUST PLUG IN -----------

Call For 
Be ST PRI C E  

Warranty - One Full Year 
5 to 20 Megabyte, ready to run on the TRS 
80 Model IIIIIIIV 14P ,  color computer, 

�� QUALITY 
VIDEO MONITORS 
Starting at $ 79. 95 

MONOCHROME 
COLOR MONITORS 

•... -• • •• ' . 
� . .  ' . . . . 

-. 

VI DEO DRIVER 
ENABLES YOUR COCO T O  OPERATE WITH A 
VIDEO MONITOR INSTEAD Of A TELEVISION! 

SCREEN DUM P  P ROGR A M  64K UPGRADES The b e s t  s c r e e n  d u m p  prog ram f o r  t h e  E p so n & G e m i n i  

p r i  n t e r s e v e r ! !  Have t h e  o pt i o n  o f  s t a n d a r d  i mage s 

o r  reve r s e  w/r e g u l a r  o r  d o u b l e  S i z e d  p i ct u r e s  $1 995 

I L � PRINTER CABLES AND 
INTERFACES AVAILABLE S$l..� C.II '., 'u,�o, " " '0, 

� P R I NTERS 
• 1 00 · 120 - 160 CPS . Super Scrrpr·Subscnpl • Bidirectional LogIc Seek:ing • Underlining 
• Friction and Tractor . Back.spacing Doubleslrike • 9X9 Dot Matrix . 5 . 6. 8 112. 10. 1 2  and 17 Pilch 
• True Oecenders . Programmable line Spacing 

• High Res-Bit Image Block Graphics • SIX (6) MONTH WARRANTY 

GEMINI l OX (9 Inch Carriage. 1 20cps) Frrctlon and Tractor . $CALL 
GEMINI 15X ( 1 5  Inch Carnage.- -1 20Cps) F riction and T ractor . _ _  $CALL 
DELTA 10 ( 1 0  I nc h  Carriage. 1 60cps) Friction and T ractor _ $CALL 
P OW E R  T Y P E  �el 1 e r  q ua l i t y 

--

SG·1 0 

SP·3 INTERFACE for COlor Computer 
• 300- 1 9,200 BAUD rates 
• External to printer - N o  AC Plugs 
• Built in modem/ printer switch-no need for 

Y-cables or plugging/unplugging cables 

O nly: 

$i9.!J5 

COMPLETE SYSTEM 
now 

�'-'� w i t h  

O� .:: sc r e e n  �d'C� ��' d u m p  

Nothing more to buy!  
Deal er inquiries invi ted iI� TRUE DA TA PRODUC TS { 

1 95 Linwood SIr"', P.O. Box 546 CALL US TODAY !! (61 7 )234-7047 
1 -800- 635-0300 ttl Linwood, M"'lIChuaeHa 01 525 

_ ORDER TOLL FREE 
Tell them "I saw it In HOT CoCo . "  August 1 985 HOT CoCo 35 



BUSINESS 
by Bruce S .  Lyon 

Financial 
Analysis 

Create a detailed financial profile 
before you invest. 

I n an economy of ups and downs, it Is im­
portant for an investor to monitor the fi­

nancial well-being of many companies. 
Armed with a corporation's financial report 
and its market price per share, you can use 
the accompanying financial-statement pro­
gram to evaluate the firm's financial health. 
You can then analyze the relative merits of 
investing in different corporations and pro­
duce printouts of their financial statements 
for your portfolio. A word of caution, how­
ever: The companies you are comparing 
should be in the same field. Otherwise you'll 
be equating apples and oranges. 

l O-80 Title Page 
90- 120 Enter Data 

130-380 Correct Data 
390-560 Input Subroutines 
570-580 Calculations 
590-690 Menu 

700- 1 140 Detailed Display 
1 1 50- 1420 Chart Display 
1430- 1920 Printout 
1930- i 960 End Routine 
1 970- 1980 < ENTER > To Continue 

Routine 

Table 1 .  Program Structure 

The Program 
Table I outlines the program structure for 

Listing I .  Type in Listing I ,  enter PC LEAR I ,  
and load the program. The opening screen 

System Requirements 
1 6K RAM 

Extended Color Basic 
aO-Column Printer Optional 
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reminds you that you need the company's 
financial report before you can begin. Press 
the enter key to continue;  the screen 
prompts you to submit 1 8  items of financial 
data. (See Table 2.) Pressing Y after review­
ing items I through 9 allows you to make 
changes. Press N to proceed to entries 10 
through 18.  

When you finish reviewing the financial 
data, the following menu appears: 

I Detailed Display 
2 Chart Display 
3 Send To Printer 
4 Enter New Data 
5 Change Data 
6 QUit 

Pressing option I brings up a glossary of 

Total Assets: the sum of all assets 

the 23 financial indicators (Table 3) that the 
program calculates from the data you pro­
vide. Option 2 displays two screens showing 
the values of these indicators for the com­
pany you are analyzing. When you select 3, 
you get a printout of the 23 indicators, but 
first you must supply a company name and 
a statement date. (Figure I shows a sample 
printout.) Option 4 returns you to the pro­
gram's data-entry level; option 5 returns you 
to the data-editing level . Press 6 to quit. 
When you confirm you: desire to exit, the 
screen clears and the program ends . •  

See program liscing on page 48 

Address correspondence to Bruce S. Lyon. 
1 787 Kimberly Circle #58, Salt Lake City, UT 
84 1 1 6. 

Operating Expenses: the sum of expenses related to operations, such as rent and 
utilities 
Total Income: all income from operations 
Net Income: the income left after total expenses are subtracted 
Total Stockholders' Equity: the total eqUity held by owners 
Dividends Paid: the amount of payments made to owners 
Total Current Assets: the sum of assets that can be realized within one year 
Operating Profit: the profit before taxes 
Net Sales: the net sales after discounts and returns 
Total Taxes: the sum of all taxes 
Total Current Liabilities: the total liabilities that can be realized within one year 
Long Term Debt: other liabilities that won't be realized within one year 
Total Liabilities: the sum of all liabilities 
Depreciation: the total depreciation expenses incurred 
Shares Outstanding: the number of shares of common stock outstanding 
Market Price: the price per share at which stock sells 
Quick Assets: cash and assets that can quickly be converted into cash 
Accounts Receivable: the total of receivables outstanding 

Table 2. Glossary For Input 



Return On Equity: measures the ability to earn income 
Retention Rate: the percentage of earnings retained by the company 
Reinvestment Rate: the rate of return from reinvesting the retained earnings 
Return On Total Assets: measures management's ability to earn a profit on the total 
assets employed 
Operating Profit Margin: the margin of profit before taxes, based on net sales 
Pretax Profit Margin: the margin of profit before taxes, based on total income 
Tax Rate: the rate of taxes paid on income 
Current Ratio: the ratio of current assets to current liabilities 
Capital Structure: the sum of owner equity or stockholders' equity and long-term 
debts 
Cash Flow: the sum of net profit and depreciation 
Earnings Per Share: profit per share of common stock 
Equity Turnover: the number of times that equity is turned over 
Net Profit Margin: the percentage of profit earned, based on net sales 
Equity-to-Debt Ratio: shows the equity compared to the liabilities 
Creditors' Equity: the percentage of equity owned by creditors through debts 
Owners' Equity: the percentage of equity owned by stockholders through debts 
Dividend Yield: the rate earned by stockholders, based on current market price 

Price-Earnings Ratio: shows the price per share compared to earnings 
Acid-Test Ratio: also called the quick ratio. The percentage of assets that can quickly 
be converted to cash 
Accounts Receivable Turnover: indicates how long it takes to collect debts 
Book Value Per Share: the price per share of common stock in the company's books 
Operating Expense Ratio: the percentage of operating expenses, based on net sales 
Debt Ratio: the percentage of assets financed through borrowing 

Table 3. Glossary For Output 

Qu i c k  a s s e t s  $ 
C u r r e n t  a s s e t s  $ 
T o t a l  a s s e t s  $ 
Acco u n t s  r e c e i v a b l e S  
Cu r r e n t  l i a b i l i t i e s $  

Tot a l  i ncome 
N e t  s a l e s  
Ope r a t i ng, e x p e n c e s  
D e p r e c i a t i on 

D i v i d e n d s  p a i d  

Re t u r n  o n  e qu i t y 
Re t e n t i o n r a t e  
R e i n v e s t m e n t  r a t e  
R e t u r n  o n  a s s e t s  
Ope r .  p r o f i t  ma r g i n  
P r e t a x  p r o f . ma r g i n  
Tax r a t e  

$ 
$ 
$ 
$ 

C u r r e n t  r a t i o  
C a p i t a l  s t r u c t u r e  $ 
C a s h  f l ow $ 
E a r n i n g s  pe r s h a r e  $ 
Eq u i t y  t u r nover 

Fig. 1.  Sample Printout 

F I NANC I A L  STAT E MENT ANALY S I S  
EXAMPLE I NCORPORAT ED 

For t h e  Pe r i od E n d i n g  
DEC EMB E R ,  1 9 8 4  

BALANCE S H E E T  DATA : 

1 9 4 0 0  
1 3 5 0 0 0  1 3 5 0 0 0  

1 1 2 0 0  4 5 0 0  

To t a l  l i a b i l i t i e s  $ 
Owne r ' s  equ i t y  $ 
Long t e r m  d e b t s  $ 
Sha r e s  o u t s t a n d i n g  $ 

I NCOME STATE M E NT DATA : 

300000  O p e r a t i ng p r o f i t  $ 1 50 0 0 0  Tota l t a x e s  $ 2 9 0 6 0 0  N e t  i ncome $ 6 8 0 0  

OTHER DATA : 

4 0 0 0  Ma r k e t  p r i c e / s h a r e  $ 

A N A LY S I S  DATA : 

7 . 5 2 %  
57 . 4 5 %  

4 . 3 2 %  
6 . 9 6 %  
7 . 8 0% 3 . 9 0 %  

1 9 . 6 6 %  
3 0 . 0 0 : 1  

1 9 1 0 0 0  
1 6 2 0 0  

0 . 9 4 
1 2 0 . 00%  

N e t  pr o f i t  ma r g i n  
Equ i t y - to - d e b t  
Cap i t a l  cont r i bu t i o n :  

C r e d i t o r ' s  equ i t y  
Own e r ' s  equ i t y  

D i v i d e n d  y i e l d  
P r i c e - e a r n i n g r a t i o  
A c i d - t e s t  r a t i o  
Ace . r e c . t u r no v e r  
B o o k  v a l u e / s h a r e  
O pe r . e x pe n c e  r a t i o  
Debt r a t i o  

6 7 0 0 0  
1 2 5 0 0 0  6 6 0 0 0  

1 0 0 0 0  

1 1 7 0 0  
2 3 0 0  9 4 0 0  

1 5 . 0 0 

6 _ 2 7 %  
1 . 87 : 1  
3 4 . 9 0 %  
6 5 . 1 0 % 

2 . 6 7 %  1 5 . 9 6 : 1  
4 . 3 1 :  1 

1 3  T I M E S  
1 2 . 5 0 

1 . 9 4 : 1  
0 . 50 : 1  

D I SI( SYSTEM 
tOR THE co-co 

2 T H I NL I NE DOUBLE S I DED 
DOUBLE DE NS I T Y D I SK DR I VES 
SY S T E M  W I T H  POWER SUPPL Y ,  
CAB I NE T ,  D I SK DR I VE CABL E ,  
MANUAL , J&M NEW D I SK 
CONTROL L E R  JFD-CP W I T H  J-DOS , 
RS -DOS OPERA T I NG S Y S T E M S _  

$469 . 95 
D I SK  C ON TROlLE RS 

WI T H  MANUAL 

J&M JFO-CP W I T H  J-DOS $1 39 . 95 
W I I H  J-DO S ,  & RS-DOS $ 1 59 . 95 
RAD I O  SHACK 1 . 1  $1 34 . 95  

D I SK DR I VE CABL E S  

CABLE F OR ONE DR I V E  
CABLE F O R  TWO DR I VES 

M I SC 

$ 1 9 . 9 5  
$24 . 95 

64K UPGRADE W/MOD 
I N S T RUCT I ONS C , D , E , F  AND CO­
CO 2 $39 . 95 
RAD I O  SHACK BAS I C  1 . 2  $24 . 9 5  
RAD I O  SHACK D I SK BAS I C  1 . 1  

$24 . 9 5  
D I SK DR I VE CAB I NE T ,  W I T H  
POWER SUPP L Y  F OR A S I NG L E  
DR I VE $49 . 95 
D I SK DR I VE CAB I NE T ,  WI TH 
POWER SUPPLY F OR 2 HALF S I ZE 
DR I VE $59 . 95 
HJL - 5 7  K E Y BOARDS $74 . 95 
VERBA T I M  DS , DD BOX OF 10  
D I SKS $22 . 00 
VERBA T I M  SS , DD BOX OF 10 
D I  SKS $20 . 00 
D I SK P R I C E S  I NCL UDE SH I P P I NG 

COMPL E T E  L I NE OF E P SON 
PR I N T E R S  AND I N T E R F ACES CALL 

FOR L OW P R I CE .  

CoCo FLE X OPERAT I N G  SYST EM 
T he OR I G I NAL CoCo F L E X "  

FLE X�CoCo J r .  $49 . 9 5  
I nc l udes t h e  o r i g i na l  51  
Co l .  D i sp l ay , Mem . n n d  D i s k  
E x am i ne/Change , T ransfer 
F L E X  F i l e s  t o  CoCo o r  CoCo 
F i l e s  t o  F L E X , e t c . , e t c .  
Does NOT i n c l ude t h e  E d i t o r  
o r  Assemb l e r ' 

FLE X-CoCo S r .  $79 . 9 5  
Same a s  " J r . "  except W I T H  
t h e  E d i tor and Assemb l e r .  

F L E X  OPE RA T I NG S Y S T E M  I NCL UDE 
OVER 50 U T I L I T I E S  

SH I P P I NG 
FORE I GN 

ADD CO' -,,0 USA , 1 O? 

Circle Reader Service card N213 

-VIS.( 
- CD 

DATA-COMP 
5900 CASSANDRA SMI TH RD . 

HIXSON. TN 37343 
(6 1 5) B42-460 1 

rr rx i s  R I rudemurk o r  
t echn i c a l  5 y � lem CUfl�1I 1 l Hl l l!..i 
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TUTORIAL 
by Leon G .  Wigrizer 

Tandy's Model 100 computer 
can be a valuable companion 

to your CoCo. 

As a CoCo user of two years, I have en­
Joyed the wonders ofTelewriter-64 and 

the ease of ColorcomfE in everyday business. 
Recently, I undertook a new position with 
major responsibilities and the need to hire 
staff. However, no staff was immediately 
available and the work had to move. 

I had to do record keeping and word pro­
cessing constantly and get the printed data 
out quickly. My one prayer was a lap com­
puter with the ability to dump it all to the 
CoCo for Telewriter-64 to work its magic. 
The new lower prices on the Tandy Model 
100 made up my mind. However, I went to 
three Radio Shack Computer Centers and no 
one could tell me how to make the two work 
together or even if it was possible. 

Because necessity Is the mother of inven-
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Computer 
Mating: 
CoCo And 
Mode/ IOO 

tion, I did my own research and experimen­
tation. My work paid off as I now have the 
"perfect" system for a very reasonable price. 

Though I used Telewriter-64 and Color­
cornIE, any CoCo word-processing and ter­
minal programs that can buffer ASCII files 
should work. Some commands and syntax 
might be different, but the general proce­
dures outlined here should also apply to pro­
grams of similar ability. 

I carry my Model 100 in my briefcase and 
use it for notes, letters, files, and so on. It 
keeps my appointment book, too. At night I 
tie it to the CoCo and send the day's work to 
the CoCo for correction and printing-top 
quality with minimum cost. 

The steps are important. I plug an RS (Ra­
dio Shack) #26- 1497 cable into the RS-232C 

plug in the back of the model 100. That cable 
plugs into the RS #26- 1 496 null modem 
adapter. To connect to the CoCo you use an 
RS #26-30 14 interface cable to connect the 
null modem into the CoCo serial port. 

If you have the time and experience with a 
soldering iron, you can make these cables for 
a much lower cost. I purchased the ready­
made versions to get on line fast. 

After you tum on both computers. load Co­
lorcomlE into your CoCo and leave it at all -
the default settings. Be certain to set the slide E 
SWitch on the left side of the Model 100 to 
ORIG. Then place the Model 100 cursor over 
Telcom and press its enter key. 

First, reset the communication parameters . 
of the Model 100 to activate the RS-232C in­
terface. To do this, press key F3 and the let- . 



I ters STAT will appear at the F3 location. 
Type 37 . I l E . 1 O  and press enter. Second, 
press key F4 for TERM (terminal) status. 
This will also rename the functions of the F l  
through F4 keys. Third. press F 3  for "Up." 
Enter the name of the Model 100 file that you 
wish to send to the CoCo. and the Model 1 00  
will ask you for "width." I use 55.  After that 
reply. press enter on the Model 100 and the 
program is quickly sent to the CoCo. 

After the transfer has ended. press F8 on 
the Model 100 and answer the prompt with 
Y and press enter. The CoCo will then be 
ready for a disk write of the transferred data. 
Use the W prompt in ColorcomlE and follow 
Instructions on the screen. I press the one 
key to reply to the frrst question and then at 
the prompt enter the CoCo file name that I 
want to use. 

Once you have the data on the disks. re­
move the disks and exit the ColorcomlE pro­
gram. At this point you will have the data on 
a disk In ASCIl format. Load the Telewriter-
64 program. and then. using the Basic option 
in the disk menu. load the ASCII disk-read 
option by typing RUN "S/ASC". Follow the 
Instructions for the S/ASC routine in the Te­
lewriter-64 manual. At this point "read-in" 
the document in ASCII and make your cor­
rections. Save the data to disk using the reg­
ular disk operating menu.  and you are 
fmished. 

I can transfer files from the CoCo to the 
Model 100 in the same way. However. the 
switch on the left side of the Model 100 has 
to be set to ANS and you must press F2 for 
"Down" after pressing F4 (TERM) in the Tel­
com program. At the CoCo end. run the Col-

orcomIE program and use the R command 
(and answer the prompts) to put the file into 
the buffer. Press the spacebar to get back into 
the transmit position. Send the full buffer by 
pressing control-2. 

The ability to use a mobile word-processing 
machine with the benefits of a full-scale pro­
gram later-and vice-versa-makes me a more 
productive executive. In my option this is a per­
fect arrangement. Try it-you'll benefit. . 

Address correspondence to Leon C. Wigri2er, 
Apartment 31 6. 309 Florence Ave .. Jenkintown, 
PA 1 9046. 

Many· Companies call their 
Home and Business Software 

User friendly it • •  

ONLY ONE CA�lS IT 
. Cl[iJds �JlJyTM 

. ... 
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UTILITY 
by Jeff Mikel 

The AUTO 
Difference 
Let Basic do your line numbering. 

1 0  

20 
:::0 

4 0  
5 0  

60 
70 
80 
90 

' P i c t u r e  your se l f a s  you t y p e  
' i n a l on g  B a s i c p r og r am .  Y o u  

' p r e ss t h e  e n t er k ey af t er 

' t yp i n g  l i n e 1 1 20 and t h en 

' n ot i c e you l ef t  out t h e  f i r st 

' d i g i t .  T h e  c o m p u t er st or e s  

' t h i s l i n e a s  1 20 ,  e r a s i n g  t h e  

' c or r ec t  l i n e 1 20 i n  t h e  

p r o c ess . Fr ust r a t i on mou n t s  

1 00 

1 1 0 

' b ec ause you h a v e  t o  r e t y p e  
' b o t h  l i n e 1 1 20 a n d  1 20 .  

Wouldn't it be nice if this never happened 
again? 

The AUTO Command 
My program adds an AUTO function to Ba· 

sic's vocabulary, so your CoCo numbers 
lines for you. The proper syntax is AUTO 
(start line number, increment). The exam· 
pIes below show possible parameters: 
-AUTO 1 O, 1 O-start at line 1 0  and Incre· 
ment by !O. 
-AUTO I S-start at line IS  using the current 
Increment. 
-AUTO ,6-start at end of program and in· 
crement by six. 
-AUTO-start at end of program using cur· 
rent Increment. 
If you use AUTO for the first time without 
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specifying the starting line or the increment, 
It starts at 1 0  and increments successive 
lines by ! O. 

Program Listing I is the Basic version of 
Autonum. Use it if you do not have an editor! 
assembler. Program listing 2 provides the 
source·code listing for people using an editor! 
assembler. 

The Basic Driver 
After entering Program listing I ,  save and 

System Requirements 
32K RAM 

Color Basic or Disk Basic 
Editorl Assembler Optional 

then load your program. If all goes well when 
you run it. you get the OK prompt; otherwise 
you must find your mistake. 

Once the program executes properly , 
CSAVE it and type NEW to erase memory. 
When you type AUTO, the number !O ap· 
pears on the screen; subsequent lines are in· 
cremented automatically unless you press 
the break key. To reinstate AUTO after press· 
ing the break key, retype the command. 

To generate the object code for use with the 
Basic driver, CLOAD and run the listing, type 
NEW, and then type CSAVEM "AUTONUM". 
32200.32667 .32200. To load the object code 
back into memory. type: 

CLEAR 200,32200:CLOADM "AUTONUM" 
:EXEC 

Source-Code Listing 
Type Program Listing 2 using an editor! 

assembler. I recommend that you set the or· 
Igln of the program at the top of RAM (ran· 
dom·access memory) . The program uses 4�9 
bytes. so subtract 469 from your machine's 
highest RAM value. Save the listing on tape 
and then assemble the program using the 

A1IM!AO switches. Type and enter ZBUG 
and save the code with the P command: P 
AUTONUM 7DCS 7F9A 7DCS. 

Call up Basic, CLOADM the program. and 
type EXEC. The computer responds with 
OK. unless you have made a mistake. Once 
the program executes properly. type NEW 
and you are ready to use AUTO. 

Program Explanation 
When you first run the program. It scans 



Circle Reader Service card #18 

From Computer Plus to YOU . . .  

PLUS after PLUS after PLUS 
A SPECTACULAR 

r�����-=??�� __ 

�O�ER! 

A 
VERY 
AFFORDABLE 
DAISY WHEEL PRINTER ONLY 

SMITH-CORONA L-IOOO $259.00 
The Smith-Corona L-1 000 text printer delivers 

fully formed executive qual ity daisy wheel print 
at a speed of 1 2  characters per second. It  
features bi-directional printing, triple pitch - 1 0, 
1 2, 1 5  cpi ,  logic seeking, underlin ing,  570 char­

acter buffer ,  and h as both a serial and paral le l  
interface for easy con nection to any computer. 
It  takes single sheets of paper u p  to 1 3  inc hes 
wide, and an optional conti nuous forms feed 
C<;ln be added at any t ime.  

CALL TOLL FREE 
1-800-343-81 24 

• L O WES T POSSIBLE PRICES 
• BEST POSSIBLE WARRANTY 

The Sm ith-Corona L-1 000 is a simple,  low 
cost and rel iable text pri nter backed by the 
qual ity workmansh ip of Smith-Corona.  The 
L-1 000 is compatib le with most word proces­
sors, and even if you own a dot matrix printer 
this is a great opportunity to obtain professional 

looking resu lts at an affordable price . 
Take advantage of th is one time offer from 

Computer Plus whi le  supplies last . 

• KNO WLEDGEABLE SALES STAFF P.o. Box 1 094 us • TIMELY DELIVERY 
• SHOPPING CONVENIENCE 

� II . 
Tell them "I saw it in HOT CoCo. "  

480 King Street 
litt leton, MA 01460 SINCE 1 973 
I N  MASSACHUSETTS CALL (61 7) 486-31 93 
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memory for the area that the Basic inter­
preter uses to store reserved word lists. The 
interpreter scans four 5-byte blocks to find 
the number of words in the lists, the location 
of the lists, and the location of the routine 
that finds the address of a reserved word's 
function. Color Basic's reserved words are at 
addresses 288 to 292, Extended Color Ba­
sic's are at addresses 298 to 302, and Disk 
Extended Color Basic's are at addresses 308 
to 3 12.  You can add your own words by fill­
ing the first unused block with the necessary 
data. 

When you invoke the AUTO command, the 
program sets up a RAM hook, an area in RAM 
to which ROM (read-only memory) transfers 
control. Usually the RAM hook transfers con­
trol back to ROM. However, if you change the 
address to which RAM pOints, you can make 
Basic execute a routine in RAM. 

ber value exceeds 63999; the second means 
the increment value is either zero or greater 
than 63999. In either case, you exit the au­
tonumbering mode. Type AUTO to reenter 
this mode. 

Getting the program up and running 
should't be difficult; however some of you are 
bound to encounter problems. If you can't 
seem to eliminate a bug, please write me for 
assistance. If you do write, include a descrip­
tion of the problem, a complete program list­
ing, and a stamped, self-addressed envelope 
for my reply . •  

The Start routine finds the first unused 
blocks and stores AUTO's data there. The 
Check routine enables Basic to fmd and exe­
cute the Auto routine. 

Because the keyboard input routine calls a 
RAM hook before it executes, you can ex­
pand or change the input routine. My pro­
gram modifies the RAM hook so that the 
Numout routine, which prints the line num­
ber automatically, executes before keyboard 
input is allowed. See program listings on page 50 

The program returns two error messages­
bad line number and bad increment value. 
The first indicates that the current line num-

Address correspondence to Jeff Mikel. 3300 
Gate Court, Rex, GA 30273. 
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DI SKETTES AND 680X SOFTWARE 
SUPER SLEUTH DISASSEMBLER EACH S99-FLEX, S101 -0S-9 

interactively generates source on disk with labels. includes xref 
specify 6800 . 1 . 2.3.5.8.9/6502 version or Z-80/8080/85 version 
05-9 version also processes FLEX object file format 

OBJECT-ONLY versions: EACH S50-FlEX & OS-9. S49-COCO DOS 

COCO DOS available in 6800. 1 .2.3.5,8,9/6502 version only 

CROSS-ASSEMBLERS EACH S50-FLEX/OS-9, ANY 3 S 1 00, ALL S200 
specify for 1 80x, 6502, 680x, Z-80, 8048/5 1 .  8085. 68000 

true. modular. free-standing cross-assemblers, written in C 

a-bit source included only with all cross-assemblers (for S200) 

DEBUGGING SIMULATORS EACH S75-FLEX, S 1 00-0S-9 
specify 6800/1, ( 1 4)6805. 6502, 6809 OS-9, Z-80 FLEX 

OBJECT-ONLY versions: EACH S50-COCO FLEX & COCO OS-9 

6502 TO 6809 ASSEMBLER TRANSLATOR S75-FLEX, S85-0S-9 
translates 6502 programs to 6809, noting inexact conversions 

6800 TO 6809 8. 6809 PIC TRANSLATORS S50-FLEX, S75-0S-9 
translates 6800 programs to 6809, 6809 programs to PIC 

FULL-SCREEN FLEX TSC XBASIC PROGRAMS 
(with complete Cursor control) 

DISPLAY GENERATORIOOCUMENTOR 
MAILING LIST SYSTEM 

INVENTORY WITH MRP 

TABULA RASA SPREADSHEET 

S50 w/source. S25 without 
S 1 00 w/souree, S50 without 
$ 1 00 w/source, $50 without 
$ 1 00 w/sourca. $50 without 

DISK AND XBASIC UTILITY PROGRAM LIBRARY S50-FLEX 
edit sectors. sort directory, maintain master catalog, do disk sorts, ... 

CMODEM PROGRAM S100-FLEX 8. OS-9 
menu-driven with terminal mode. file xfer, MODEM7 protocol. etc. 

OBJECT-ONLY versions: EACH S50-FLEX & OS-9 

5.25" DISKS EACH 1 0-PACK S1 3-SSSD S1 5-SSDD/DSDD S25-DSOD 
American-made, excellent quality, with jackets and hub rings 

Computer Systems Consultants, Inc. 
1454 Latta Lane, Conyers, GA 30207 

Telephone Number 404-483-171 7/4570 

Most programs in source on disk: give computer, disk size, OS. 
Contact CSC for full catalog and dealer information. 

25% off multiple purchases of same program on same order. 
VISA and MASTER CARD accepted; US funds only, please. 

Add GA sales tax and 5% shipping; no shipping for disks in 1 00's. 

FLEX trademark. TechnIcal Systems ConsultantS OS-9 trademark Mlcroware. 
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COMPUTER BAN�BOO� S Y S T E M  
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Mindbusters 
(Article on page 16) 
Program Listing 1 .  Gridskid 

1 �� R E M  • G R I D S K I D  • TRS-8� EXTE 
N D E D  COLOR BAS I C  I RAME LLA 
1 1 �  PMODE 1 , 1 :  COLOR 3 , � :  PCLS 1 
: S C R E E N  1 , 1 :  D I M  D ( 8 , 8 ) : P = 2 �� : 

Q= l �  
1 2� F O R  X = l  T O  8 :  F O R  Y = l  TO 8 :  
D ( X , Y ) =� :  N EXT Y , X  
1 3 �  FOR Y=� TO 1 7 5  STEP 2 5 :  FOR 
X=� TO 1 7 5  STEP 2 5  
1 4 �  L I N E ( X , Y ) - ( X+ l � , Y+ l � ) , PS ET , B  
: NEXT X , Y :  X = 2 5 :  Y = 1 5 �  
1 5 � D ( 2 , 7 ) = 1 : D ( 3 , 7 ) = 1 :  A= 2 : B= 7  
1 6 �  COLOR 2 , � :  L I N E ( 5� , 1 5� ) - ( 6 � , 
1 6 � ) , P S ET , B F :  DRAW " BM 1 9 5 , 1 6 � ; R 1 2  
" :  COLOR 3 , �  
1 7 �  A $ = I N K EY $ : I F  W= 6 3  T H E N  2 4 �  
1 8 � L I N E ( X+ 2 , Y+ 2 ) - ( X + 8 , Y+ 8 ) , P S E T  
, B F :  F O R  T = l  TO 4� : NEXT T :  L I N E  
( X+ 2 , Y+ 2 ) - ( X+ 8 , Y+ 8 ) , P RE S E T , B  
1 9 � I F  A $ = C HR $ ( 9 4 )  AND B > 1  THEN 
B = B- 1 : M= 1 :  L I N E ( X+ 5 , Y- l ) - ( X+ 5 , Y  
- 1 5 ) , PS E T : Y = Y- 2 5 : GOSUB 2 6 �  
2�� I F  A $ = C H R $ ( 9 )  A N D  A < 8  T H E N  A 
=A+ 1 : M= 2 :  L I N E ( X + 1 1 , Y+ 5 ) - ( X+ 2 5 ,  
Y+ 5 ) , PSET : X=X+ 2 5 :  GOSUB 2 6 �  
2 1 � I F  A $ = C H R $ ( 1 � )  AND B < 8  T H E N  
B = B + 1 :  M= 3 :  L I N E ( X+ 5 , Y+ 1 1 ) - ( X+ 5 ,  
Y+ 2 5 ) , PS E T : Y = Y+ 2 5 : GOSUB 2 6 �  
2 2 �  I F  A $ = C H R $ ( 8 )  A N D  A> 1 T H E N  A 
=A- 1 :  M = 4 : L I N E ( X - 1 , Y+ 5 ) - ( X - 1 5 , Y  
+ 5 ) , PS E T : X = X - 2 5 : GOSUB 2 6 �  
2 3 �  I F  M < > MM T H E N  GOSUB 2 8 � : GOT 
o 1 7 � ELSE 1 7 �  
2 4 �  I F  W= 6 3  A N D  A = 3  A N D  B = 7  T H E N  

POKE 2 2 3 , 1 2 2 :  P LAY " T 1 6 ; 0 3 " + M I D  
$ ( " CDE FGAB " , RN D ( 7 ) , 1 ) : GOTO 2 4 �  
2 5 �  I F  W < 6 3  T H E N  L I N E ( X , Y ) - ( X + 1 �  
, Y+ l � ) , P R E S E T : L I N E ( X + 1 � , Y ) - ( X , y  
+ 1 � ) , P R E S E T : SOUND 1 , 2 � :  GOTO 2 5  
� 
2 6 �  L I NE ( X , Y ) - ( X+ 1� , Y+ 1 � ) , P S E T , B  
F :  COLOR 3 , � :  I F  A=� THEN RETURN 
27� W=W+ 1 : IF D ( A , B ) = 1 T H E N  2 4 �  
E L S E  D ( A , B ) = 1 :  RETURN 
28� MM =M : CI RCL E ( P , Q ) , 5 :  PAI NT ( P  
, Q ) , 4 , 3 :  P LAY " T 6 4 ; CABBAGE CABBA 
G E " : Q=Q+ 1 � : IF Q > 1 8 5  THEN P = P + 1  
� :  Q = 1 �  
2 9 �  RETURN 
3�� END 

Program Listing 2 .  Mosaic 

1�� R EM • MOS A I C  • T R S - 8 �  EXTEND 
ED COLOR BAS I C  1 6 K  I RAMELLA 
1 1 � C L E AR 2 5 6 : PMODE 1 , 1 :  C L S : C 
OLOR 2 , 1 :  PCLS 1 :  P R I NT @ 2 3 4 , " M 

o S A I C "  
1 2 �  U $ = C H R $ ( 9 4 ) : D $ = C H R $ ( l � ) : L $  
= C H R $  ( 8 ) : R $ = C H R $  ( 9 ) : v = 3  
1 3� S C R E E N  1 , 1 :  F O R  A=� TO 1 9 2  S 
TEP 2 4  
1 4 �  L I N E ( A , � ) - ( A , 1 9 2 ) , P S E T : L I N E  
( � , A ) - ( 1 9 2 , A ) , P SET : N E X T  
1 5 �  F O R  Y = 3  TO 1 7 5  S T E P  2 4 : FOR 
X = 3  TO 1 7 5  STEP 2 4  
1 6 �  I F  X > 2 7  A N D  Y > 2 7  A N D  X < 1 4 7  A 
ND Y < 1 4 7  T H E N  1 8 �  
1 7 �  P A I NT ( X , Y ) , RND ( 2 ) + 2 , 2 :  N = N + l  
: I F  N = 3  T H EN v=V+ l : I F  V=4 T H E N  

V= 3 :  M=� 
18� N EXT X , Y :  X = 9 : Y=9 
1 9 � A $ = I N K E Y $  
2 � �  COLOR 2 , P P O I NT ( X , Y ) : L I NE ( X ,  
Y ) - ( X + 6 , Y+ 6 ) , P S ET , B F 
2 1 � GOSUB 3 8 � : L I N E ( X , Y ) - ( X +6 , Y+ 
6 ) , PR E S ET , B F :  GOSUB 3 8 �  
2 2 �  I F  A $ = " ·  T H E N  1 9 �  E L S E  I F  A $  
= " N "  A N D  Y > 9  T H E N  Y = Y- 2 4  
2 4 �  I F  A $ = " S "  AND Y < 1 7 7  T H E N  Y = Y  
+ 2 4  E L S E  I F  A $ = " W "  AND x > 9  THEN 
X = X - 2 4  
2 6 �  I F  A $ = " E "  A N D  X < 1 7 7  T H E N  X = X  
+ 2 4  
2 7 �  I F  PPOI NT ( X , Y ) = 5 OR I N ST R ( " N  
EWS " , A $ » � T H E N  1 9 �  
2 8 �  I F  A $ = U $  AND Y < 5 1  O R  A $ = D $  A 
ND Y > 1 2 9  OR A $ = L $  AND x < 5 1  OR A $  
= R $  AND X > 1 2 9  T H E N  1 9 �  
2 9 � I F  Y - 2 4 < 9  T H E N  3�� E L S E  N l = P  
P O I NT ( X , Y- 2 4 ) :  I F  Y- 4 8 < 9  T H E N  3 �  
� E L S E  N 2 =PPOI NT ( X , Y- 4 8 ) 
3�� I F  Y+ 2 4 > 1 5 3  T H E N  3 1 �  E L S E  S l  
= P P O I NT ( X , Y+ 2 4 ) :  I F  Y + 4 8 > 1 7 7  T H E  
N 3 1 � E L S E  S 2 =P PO I N T ( X , Y+ 4 8 )  
3 1 � I F  X - 2 4 < 9  T H E N  3 2 � E L S E  W l = P  
POI NT ( X - 2 4 , Y ) : I F  X - 4 8 < 9  T H E N  3 2  
� E L S E  W2 = P P O I NT ( X - 4 8 , Y )  
3 2� I F  X + 2 4 > 1 5 3  T H E N  3 3 �  E L S E  E l  
= P PO I NT ( X+ 2 4 , Y ) : I F  X+ 4 8 > 1 7 7  T H E  
N 3 3 �  E L S E  E 2 = P PO I NT ( X+ 4 8 , Y )  
3 3 � L=PPO I NT ( X , Y ) : I F  A $ = U $  AND 
N l < > 5  AND N 2 = 5  T H E N  P A I NT ( X , Y ) , 5  
, 2 :  Y = Y- 4 8 :  PAI NT ( X , Y ) , L , 2 :  PA I N  
T ( X , Y+ 2 4 ) , 5 , 2 :  GOTO 1 9 �  
3 4 �  I F  A $ = D $  A N D  S l < > 5  A N D  S 2 = 5  

Listing continued 



t 
% � T H E N  P A I NT ( X , Y ) , 5 , 2 :  Y = Y+ 4 B : P A l  � I NT ( X , Y ) , L , 2 :  P A I NT ( X , Y - 2 4 ) , 5 , 2 1 

GO TO 1 9 �  � 3 5 �  I F  A $ = L$ AND Wl < > 5  AND W 2 = 5  � . �H E N  PA I NT ( X , Y ) , 5 , 2 :  X =X - 4 B : P A l  
NT ( X , Y ) , L , 2 :  P A I N T ( X+ 2 4 , Y ) , 5 , 2 : 

� GOTO 1 9 �  

i 1 3 6 �  I F  A $ = R $  AND E l < > 5  AND E 2 = 5  
C T H E N  P A I NT ( X , Y ) , 5 , 2 :  x=x+ 4 B : P A l  ! NT ( X , Y ) , L , 2 :  P A I N T ( X - 2 4 , Y ) , 5 , 2  
• 3 7 �  GOTO 1 9 �  I I 3 8 �  FOR T = l  TO 1 � :  NEXT T :  RETUR 
� N 

3 9 �  E N D  

Program Listing 3 .  Grade Maker 

1�� R E M  * GRADEMAK E R  * TRS - B �  E X  
T E N D E D  COLOR B AS I C  / RAMELLA 
11� C L S : CLEAR 2�� : P C L S  1 :  PMOD 
E 4 , 1 :  COLOR � , 1 :  S C R E E N  1 , 1  
1 2 �  U $ = C H R $ ( 9 4 ) : D $ = C H R $ ( l � ) : L$  
= C H R $ ( B ) :  R $ = C H R $ ( 9 )  
1 3 �  FOR Y = 4  TO l B 9  STEP 3 7 : FOR 
x = 4  TO l B 9  STEP 3 7 :  PS ET ( X , Y , � ) : 

NEXT X , Y  
1 4 �  FOR X = 4  TO l B 9  STEP 3 7 : P S ET 
( x , 3 , � ) : P S ET ( X , 1 9 � , � ) : NEXT 
1 5 0 FOR Y=4 TO l B 9  STEP 3 7 : P S ET 
( 3 , Y , � ) : P S E T ( 1 9 � , Y , 0 ) :  NEXT : X =  
4 :  Y = 4  
1 6 0  A $ = I NK E Y $  
1 7 0  I F  A $ = U$ AND Y > 4  T H E N  Y=Y- 3 7  

E L S E  I F  A $ = D $  AND Y < l B 9  T H E N  Y= 
Y+ 3 7  
l B� I F  A $ = L $  A N D  X > 4  T H E N  X = X - 3 7  

E L S E  I F  A $ = R $  A N D  X < l B 9  T H E N  X =  
x+ 3 7  
1 9� P R E S ET ( X , Y ) : FOR T= l TO 1� : 
N E X T  T :  P S ET ( X , Y , � ) : I F  A $ = C H R $ ( 
1 3 ) T H E N  2�� E L S E  1 6 0  
2�� A$ = I NK E Y $  
2 1 �  I F  P P O I NT ( X - l , y ) =� AND PPO I N  
T ( X+ l , Y ) = 0 A N D  P PO I NT ( X , Y - l ) = � A 
ND P PO I NT ( X , Y+ l ) = � T H E N  2 7 �  
2 2� I F  P P O I NT ( X , Y - l ) = 5 A N D  Y > 4  A 
ND A $ = U $  T H E N  L I N E ( X , Y ) - ( X , Y - 3 7 ) 
, PS E T : Y = Y- 3 7  
2 3 0  I F  PPO I NT ( X , Y+ l ) = 5 AND Y < l B 9  

AND A $ = D $  T H E N  L I NE ( X , y ) - ( x , Y+ 3  
7 ) , P SET : Y=Y+ 3 7  
2 4 �  I F  PPOI NT ( X - l , Y ) = 5 AND X > 4  A 
ND A $ = L $  T H E N  L I N E ( X , Y ) - ( X - 3 7 , y )  
, P S E T : X = X - 3 7  

2 5 �  I F  P PO I NT ( X + l , Y ) = 5 A N D  X < l B 9  
AND A $ = R $  T H E N  L I N E ( X , Y ) - ( X+ 3 7 , 

y )  , P S E T :  X = X+ 3 7  
2 6 �  GOTO 2�� 
27� FOR Y= 2 2  TO 1 7 0  STEP 3 7 : FOR 

X = 2 2  TO 17� S T E P  3 7  
2 B �  I F  PPO I NT ( X , Y - 1 B ) =� T H E N  L I N  
E ( X , Y ) - ( X , Y - l � ) , P S E T : GOSUB 4 2 �  
2 9� I F  PPO I NT ( X , Y+ 1 9 ) =� T H E N  L I N  
E ( X , Y ) - ( x , Y+ l � ) , P S E T : GOSUB 4 2 � 
3 �� I F  P PO I NT ( X - 1 B , Y ) =� T H E N  L I N  
E ( X , Y ) - ( X - l � , y ) , P S E T : GOSUB 4 2 � 
3 1 �  I F  P P O I NT ( X+ 1 9 , Y ) =� T H E N  L I N  
E ( x , Y ) - ( X+ l � , y ) , P SET : GOSUB 4 2 � 
3 2 �  N E X T  X , Y  
3 3 �  R = I NT ( ( S- 4 2 ) / 1� ) : I F  R < l  T H E  
N R = l  
3 4 � Z $ = " BM 2 2 � , 5 � ; " :  I F  R= l T H E N  
B $ = " U1 5 R l �L l� U l � R 2 � "  
3 5 �  I F  R = 2  T H E N  B $ = " U 2 5 Rl � F 7 D 1 2G 
7 L 1 0 "  
3 6 �  I F  R = 3  T H E N  B $ = " F7 R l � E 7 G 7 L l � 
H 7 U 2 0E 7 R 1 0 F 7 " 
3 7 0  I F  R = 4  T H E N  B $ = " R l � E 5 U 7 H 5 Ll �  
R l � E 5 U 7 H 5 L l � D 3 3 "  
3 B �  I F  R = 5  T H E N  B $ = " U 1 5 R1 5 L1 5 E 2 U  
5 E 2 U 5 R 7 D 5 F 2 D 5 F 2 D 1 5 "  
3 9 0  DRAW Z $+ B $  
4 0� I F  S > 9 2  T H E N  DRAW" BM 2 4 5 , 3 � ; U  
5 D 1 0 U 5 L 5 R 1 0 "  
4 1 �  GOTO 4 1 0  
4 2� S = S+ l : SOUND RND ( 1 3 ) * RND ( 1 3 )  
, 1 :  R ETURN : END 

Designmalier 
(Article on page 26) 
1 �  C L S  
2� P R I N T " WE LCOME T O  T H E  WORLD O F  
" : P R I N T " COMPUTER GRAP H I C S " 
3 �  P R I N T " P R E S S  ( 1 )  OR ( 2 ) " 
4� I NPUTA ( 9 )  
5� I F  A ( 9 ) < 1 OR A ( 9 » 2 T H E N  4� 
60 C L S  
7� ON A ( 9 )  G O S U B  9� , 5 6 � 
B �  GOTO 3 �  
9 �  , F I RST D E S IGNMAKER 
1 �� I NP U T " STEP ( 2 - 3 � * * LOWE R T H E  B 
ETTER* * ) " ; A 

1 1� I F  A < 2  OR A > 3� T H E N  1 � � 
1 2� I NPUT " �- 2 5 6 " ; B  
1 3 �  I F  B < �  OR B >2� 6 T H E N  1 2� 
1 4� I NPUT " �- 1 9 2 " ; C  
1 5 �  I F  C < �  OR C > 1 9 2  T H E N  1 4 �  
1 6 �  I NPUT " �- 1 9 2 " ; D  
1 7 �  I F  D < �  OR D > 1 9 2  T H E N  1 6 �  
l B� I NP UT " MO D E ( �- 4 ) " ; E  
1 9 �  I F  E < �  OR E > 4  T H E N  l B �  
2�� I N P UT " S C R E E N ( �  OR l ) " ; F 
2 1 �  I F  F < �  OR F > l  THEN 2�� 
2 2 �  I N P U T " OVERLAP 1 9 2 - F U L L  9 6 - 1 /  
2 D E S IGN " ; K  
2 3 �  ' I F  K < l  OR K > 1 9 2  T H E N  2 2 �  
2 4 �  I N P UT " L I N ES " ; I $ : I NPUT " C I RC L E  
S " ; J $ 
2 5 �  I NP U T " JUST L I N E S  HARDCOPY ( Y  
/N ) " ; YN $  
2 6 �  I F  YN $ < > " Y "  A N D  YN $ < > " N "  T H E  
N 2 5 �  
2 7 �  I F  Y N $ = " Y "  T H E N  P R I NT # - 2 , C H R  
$ ( 1 B )  
2 B �  P MODE E , l  
2 9 � P C L S  
3 �� S C R E E N  1 , F  
3 1� FOR Y= l TO K STEP A 
3 2 �  B $ = I N K E Y $  
3 3 �  S = S + l  
3 4 � R = 1 9 2 - Y  
3 5 �  I F  S / 2 = I NT ( S/ 2 ) T H E N  T= Y E L S  
E T=R 
3 6 �  IF  J $ < > " Y "  T H E N  3 9 �  
3 7 � C I RCLE ( B , T ) , C  
3 B �  CIRCLE ( B , Y ) , D  
3 9 �  I F  I $ < > " Y "  T H E N  4 6 �  
4 � �  I F  Y N $ = " N "  T H E N  4 2 � 
4 1 �  P R I NT # - 2 , " M " ; 2 5 6 " , " ; 1 9 2 - D : PR 
I N T # - 2 , " D " ; B " , " 1 9 2 - T  
4 2 �  L I N E ( 2 5 6 , D ) - ( B , T ) , PS E T  
4 3 �  I F  YN$ = " N "  T H E N  4 5� 
4 4 � P R I NT # - 2 , " M " ; � " , " ; 1 9 2 - C : P R I N  
T t - 2 , " D " ; B " , " 1 9 2 -T 
4 5� L I NE ( � , C ) - ( B , T ) , P S E T  
4 6 �  I F  B $ = C H R $ ( 3 2 )  T H E N  4 9 �  
4 7 � NEXT Y 
4 B �  F F = l  
4 9 �  A $ = I N K E Y $  
5�� I F  A $ = C H R $ ( 1 3 )  T H E N  1 �� 
5 1 �  I F  F F < > l  AND A $ = C H R $ ( 3 2 )  T H E  
N 4 7 �  
5 2� I F  A $ = C H R $ ( 1 2 )  T H E N  5 5 �  
5 3 �  I F  A $ = " H "  T H E N  GOSUB 1 2 2 �  
5 4� G O  TO 4 9 �  
5 5 �  F F=� : R ETURN 
5 6 �  , S ECOND D E S I G NMAK E R  

5 7 �  I N PUT" STEP ( 2 - 3 �* *LOWE R  T H E  B 
ETTER * * ) " ; A 
5 B �  I F  A < 2  OR A > 3 �  T H E N  5 7 �  
5 9 �  I N P U T " � - 2 5 6 " ; B  
6 �� I F  B < �  OR B > 2 5 6  T H E N  5 9 �  
6 1 � I NPUT " �- 2 5 6 " ; Q  
6 2� I F  Q < �  OR Q > 2 5 6  T H E N  6 1 � 
6 3� I N P UT " �- 1 9 2 " ; C  
6 4� I F  C < �  OR C > 1 9 2  T H E N  6 3 � 
6 5� I N P U T " � - 1 9 2 " ; D  
6 6 �  I F  D < �  OR D > 1 9 2  T H E N  6 5 � 
6 7� I N P UT " MO D E ( �- 4 ) " ; E  
6 B �  I F  E < �  OR E > 4  T H E N  6 7 �  
6 9 �  I NP U T " S C R E E N ( �  OR l ) " ; F 
7�� I F  F < >� AND F < > l  T H E N  6 9 �  
7 3 �  I N P UT " � - 2 5 6 " ; Z  
7 4 �  I F  Z < � OR Z > 2 5 6  T H E N  7 3 �  
7 5 �  I N P UT " OVERLAP 1 9 2 - FULL 9 6 - 1 /  
2 D E S I G N " ; K  
7 6 �  I F  K < l  OR K > 1 9 2  T H E N  7 5 �  
7 7 �  P R I N T " START I NG POS I T ION L E S S  

THAN " : I N PUT " OVERLAP ( L E S S E R  THE 
B ETTER " ; GH 

7 B �  I F  G H > K  OR G H < �  T H E N  7 7 �  
7 9 �  P R I NT " E N D I NG POS I T ION MUST B 
E " : P R I NT " > OR = TO OVE RLAP AND L 
ES S " : I NP U T " THAN 1 9 3 " ; DD 
B�� I F  D D < K  OR D D > 1 9 2  T H E N  7 9 �  
B l �  I N P UT " FLAS H I NG ( Y/N ) " ; N $  
B 2 �  I N P UT " P E RMANENT ( Y /N ) " ; R$ 
B 3 �  I NPUT" L I N E S ( Y/N ) " ; I $ : I NPUT " C  
I RC L E S ( Y/ N ) " ; J$ 
B 4 �  I NPUT " JUST L I N E S  HARDCOPY ( Y  
/N ) " ; YN $  
B 5 �  I F  YN$ < > " Y "  AND Y N $ < > " N "  T H E  
N B 4 �  
B 6 �  I F  Y N $ = " Y ·  T H E N  P R I NT i - 2 , CH R  
$ ( l B )  
B 7 �  PMO D E  E , l  
B 8 �  PCLS 
B9� SCREEN 1 , F  
9�� FOR Y = GH TO K STEP A 
9 1 �  B $ = I N K E Y $  
9 2 � S = S + l  
9 3 �  R = DD-Y 
94� I F  S / 2 = I NT ( S / 2 ) T H E N  T= Y ELS 
E T= R 
9 5 �  I F  Z > 2 5 6  OR Z < �  OR R > 2 5 6  OR 
R < �

·
T H E N  1 1 2� 

96� IF  T> 2 5 6  OR T<� T H EN 1 1 2 � 
9 7 �  I F  I $ < > " Y "  T H E N  1 � 4 �  
9 B �  I F  Y N$ = " N "  T H E N  1 �� �  
9 9 �  P R I NT # - 2 , " M " ; B " , " ; 1 9 2 -T : P R I N  
Tt - 2 , " D " ; Z · , " ; 1 9 2 - C  
1� �� L I N E ( Z , C ) - ( B , T ) , P S E T  
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1 �1 �  I F  Y N$ = " N " T H E N  1 � 3 �  
1 � 2 �  P R I NT # - 2 , " M " ; R " , " ; 1 9 2 -D : P R I  
NT # - 2 , " D " ; Q " , " ; 1 9 2 -T 
1 � 3 �  L I N E ( R , D ) - ( Q , T ) , P SET 
1 �4 �  IF J $ < > " Y "  THEN 1 � 6 �  
1 � 5 �  C I RC LE ( B , T ) , C :  C I RCL E ( Q , R ) , 
D 
1 � 6 �  I F  B $ =C H R $ ( 3 2 )  T H EN 1 1 8 0  
1 �7� I F  N $ = " N "  T H E N  1 1�� 
1 � 8 0  L I N E ( Z , C ) - ( B , T ) , P R E S ET 
1 �9� L I NE ( R , D ) - ( Q , T ) , P R E S ET 
1 1 �0 I F  T < 1  OR T > 2 5 6  T H E N  1 1 2 0  
1 1 U  SOUND T ,  1 
1 1 2 0  N E XT Y 
1 1 3 � A $ = I N K EY $  
1 1 4 0  I F  Y < 1 9 2  AND A $ = C H R $ ( 3 2 )  TH 
E N  1 1 9 �  
1 1 5 0  I F  A $ = C H R $ ( 1 3 )  T H EN 5 6 0  
1 1 6 � I F  A $ = C H R $ ( 1 2 )  T H E N  1 2 1 0  
1 1 7 0  I F  A $ = " H "  T H E N  GOSUB 1 2 2� 
1 1 8 �  GOTO 1 1 3� 
1 1 9 0  IF  R $ = " Y "  T H EN 1 1 2 0  
1 2�� GOTO U 8 �  
1 2 1 0 R ETURN 
1 2 2 �  P R I NT # - 2 , C H R $ ( 1 8 )  
1 2 2 1  P R I NT # - 2 , " M0 , 0 "  
1 2 3 �  FOR Z Y = �  TO 1 9 2  
1 2 4 0  P R I NT # - 2 , " R0 , - I " 
1 2 5 �  FOR Z X = �  TO 2 5 6  
1 2 6 0  I F  P P O I NT ( Z X , Z Y ) = 5  T H E N  1 3 2  
� 
1 2 7 0  P R I NT # - 2 , " R l , 0 "  
1 2 8 �  N E X T  
1 2 9 0 P R I NT # - 2 , " R - 2 5 7 , � "  
1 3 �� N E X T  
1 3 1 0  RETURN 
1 3 2 �  P R I NT # - 2 , " J l , � "  
1 3 3 0  GOTO 1 2 8 0  

The Bar-Graph 
Scene 
(Article on page 31) 

1 �  C L E A R 5 0 0 , & H 7 D 6 5 : FORK K = & H 7 D 6 5  
T O  & H 7 D8 B : R EA DX X : POKEKK , XX : NEXTK 
K : POK E 3 4 6 , 2 0 1 : D E FUSR0= & H 7 D 6 5 : GOT 
0 3 �  
2� I K $ = I N K E Y $ : I F I K $ = " " T H E N 2 0 E L S E  
R ETURN 
3� C L S ( 6 ) : P R I NT@ 2 3 5 , " ba r  g r a ph " ; 

: POKE I 0 2 4 + 2 3 8 , 1 2 8 : P R I NT@ 2 9 8 , " V E R  
S I ON 1 . 1 " ; : XJ=USR � ( XJ ) : FORZ Z = ITO 
5 0� : N EXT : GOT0 5 0  
3 8  ' 
3 9  ' DRAW H I - R E S  T E XT 
40 FOR X l = 1TO L EN ( X $ ) : Y 1 =ASC ( M I D  
$ ( X$ , X l , I ) ) - 3 2 : DRAW " X L $ ( Y l ) ; " : N E 
XT : RETURN 
5� LOADM " GS P RP " : D E F U S R l = & H 7 D9 0 : D  
E F US R 2 = & H 7 D 9 2 : GOT0 2��0� 
65 CLS : P R I NT " DO YOU NEED I N STRUC 
T I ONS ( Y/N ) ? " : SOUND I 4 � , I : GOSUB 2 � :  
I F I K $ = " Y " TH ENGOS U B 8 � 0 0 E L S E  I F I K $  
< > " N " TH E N 6 5 
6 7  CLS : P R I NT : P R I N T "  DO YOU WANT 

L I GHT P R I NT ON DARK BA 
C KGROUND O R  DARK 
P R I NT ON L I GHT 
BAC KGROUND ? " : P R I NT : P R I NT " P R I NT T 
Y P E ?  < D > ARK OR < L > I G HT " : SOUNDI 4 �  
, 1 : GOSUB 2 0  
6 8  I F I K $ = " D " TH EN PR=� : BG= 1 E L S E  
P R = 1 : BG=� 
70 D I M L$ ( 6 � ) , YM ( 1 0 ) , YV ( I � ) , LA $ ( 1  
2 ) , V ( 1 2 ) , YT ( 1 2 ) , X ( 1 2 ) , VS ( 1 2 , 3 ) , X  
S ( 5 , 4 ) , Y S ( 4 , 3 )  : CC=� : GOT09 ��� 
78 ' 
7 9  ' DATA ENTRY S E LECTION MENU 
8� C L S : P R I NT @ 3 , " S E L ECT T Y P E  OF D 
ATA ENTRY " : P R I NT : P R I NT 
8 5  P R I NTTAB ( 8 )  ; " 1 )  MANUAL " : P R I NT 
T AB ( 8 ) ; " 2 )  SAVED DATA " : P R I NTTAB ( 
8 ) ; " 3 )  SAVED GRAPH " 
9 0  P R I NT : P R I NT : P R I NT "  S E L EC T  

ON E " : SOUND I 4 � , 1 : GOSUB 2 0  
9 3  I F I K $ = " Q " TH EN 2 1 �  
9 5  I K =VAL ( I K $ ) : I F I K < 10 R I K > 3 T H E N S  
OUND5 , 3 : GOT0 8 0  
9 8  R ETURN 
1 5 8  ' 
1 5 9  ' I NPUT SAV E D  GRAPH 
1 6 0  C L S : I N PUT " G R A P H  NAME " ; F I $ : I F 
F I $ = " Q " TH E N 2 1 �  E L S E  F I $ = LE FT $ ( F I 
$ , 8 ) + " /BAR " : LOADM F I $ : S C R E E N l , � : G  
OSUB 2 0 : RETURN 
2 1 0  CLS : P R I NT "  S EL EC T  THE TYPE 
OF BARGRAP H " ; : P R I NT : P R I NT : P R I N T  
2 1 5  P R I NTTAB ( 7 ) ; " I .  VERT I CA L " : P R 
I NTTAB ( 7 ) ; " 2 .  HOR I Z ONTAL " : P R I NTT 
AB ( 7 ) ; " 3 .  STACKE D " : PR I NTTAB ( 7 ) ; "  
4 .  S I D E BY S I D E "  
2 2 0  P R I NT @ 3 9 4 , " S E LECT ON E " ; : SOUN 
D I 4 � , 1 : GOSUB 2 0  
2 2 5  I K=VAL ( I K $ ) : I F I K < 1 0 R I K > 4 T H E N  

SOUND5 , 3 : C L S : P R I N T "  MUST 
C HOOS E 1 - 4 " : FOR Z Z = I T0 5 �� : N E XT : GO 
T0 2 1 �  
2 3 � ON I K  GOS UB 3��� , 4��� , 5��� , 6 � 
00 
2 3 5  GOT0 2 1 �  
3 9 8  ' 
3 9 9  ' VERTICAL GRAPH P LOT 
4 0 �  PMOD E 4 , 1 : SC R E E N l , � : COLORP R , B  
G : PCLS 
405  POKE6 5 4 9 5 , �  
4 1 �  L I N E ( 2 8 , 1 3 ) - ( 2 8 , 1 6 9 ) , P S ET : L I 
N E ( 2 8 , 1 6 9 ) - ( 2 4 9 , 1 6 9 ) , PS ET 
4 1 5  FORK= 1TO I - 1  
4 2 0  YT ( K ) = 1 6 9 - I NT ( V ( K ) * 1 4 9 /MAX ) : 
NEXT 
4 2 5  X ( 1 ) = 3 7 : D= I NT ( 2 3 5 / I ) 
4 3 �  FORK = 2 TO I - 1  
4 3 5  X ( K ) = X ( K - l ) + D : N EXT 
4 4 � FOR K = I TO I - 1  
4 5 0  L I N E ( X ( K ) , YT ( K ) ) - ( X ( K ) +WI , YM 
) , PS ET , B F : NEXT 
458 ' 
4 5 9  ' T I C K  MARKS FOR VERT I CAL GRA 
PHS 
4 6 �  K K = 1 
4 6 5  MG= I NT ( MAX/K K ) : I FMG > 9 T H EN K K  
= K K * I � : GOT0 4 6 5  
4 7 �  MXMG=MG * K K  
4 7 5  FOR I C = 1 T0 5  
4 8 �  YV ( I C ) = I NT ( MXMG* I C/ 5 ) : YM ( I C )  
= 1 6 9 - I NT ( YV ( I C ) * 1 4 9/MAX ) 
4 8 3  I F SC $ < > " Y " TH E N  L I NE ( 2 6 , YM ( I C 
) ) - ( 3 � , YM ( I C )  ) , PS ET : GOT0 4 9 �  
4 8 5  L I N E ( 2 6 , Y M ( I C ) ) - ( 2 4 9 , YM ( I C ) ) 
, PS ET 
4 9 �  NEXT 
4 9 8  I 
4 9 9  ' EX I T/CHANGE ROUT I N E  
5 �� POKE6 5 4 9 4 , � : GOSUB 2 � : GOT0 1 � 4  
o 
5 1 �  CLS : P R I NT : P R I NTTAB ( 7 ) " SAVE G 
RAP H ? " ; SO U N D I 4 � , I : GO S U B 2 � : I F I K $ =  
" Y " T H E NGOSUBI 5 5 �  
5 2 �  C L S : P R I NT : P R I NTTAB ( 8 ) " WANT H 
A R D  COPY ? " : SOUND 1 4� , I : GOSUB2� : I F 
I K $ = " Y " TH E NGOS U B I 5 7 �  
5 3� C L S : PR I NT @ I � 8 , " eND " : P R I NT @ 1 7  
2 , " bAR MENU " 
5 3 2  P R I NT@ 3 8 9 , " ENTER YOUR S EL E CT 
I O N "  
5 3 4  SOUNDI 4 � , 1 : GO S U B 2 � : P R I NT@ 3 3 6  
, I K $ : I F I K $ = " E " TH E N  POKE I 1 3 , 3 : EX E  
C 4 �9 9 9 EL S E I F I K $ = " B " TH E N 5 4 �E L S E I F  

I K $ = " M " T H E N  LOAD " GRAPH " , R E L S E 5 3  
� 
5 4 �  C L S : P R I NT " WANT TO R EVERS E PR 
I NT AND BAC K - GROUND ( Y/N ) ? " : SOU 
N D I 4 � , I : GOSU B 2 � : I F I K $ = " Y " TH EN T E  
= P R : PR=BG : BG= T E : GOT0 2 1 �  E L S E  GOT 
0 2 1 �  
5 9 8  ' 
5 9 9  ' S B S  GRAPH P LOT 
6 �� PMOD E 4 , I : S C R E EN 1 , � : COLORP R , B  
G : PCLS 
6�5 P O K E 6 5 4 9 5 , �  
6 1 �  L I N E ( 2 8 , 1 3 ) - ( 2 8 , 1 6 9 ) , P S ET : L I 
NE ( 2 8 , 1 6 9 ) - ( 2 4 9 , 1 6 9 ) , P S E T  
6 1 5  XS ( I , I ) = 3 7 : X ( I ) = 4 7 : D= I NT ( 2 3 5  
/NG ) 
6 2 � FORJ= ITO NB 
6 2 5  FORK= ITO NG 
6 3 � YS ( K , J ) = 1 6 9 - I NT ( VS ( K , J ) * 1 4 9/ 
MAX ) 
6 3 5  XS ( K+ l , I ) = XS ( K , I ) + D : X ( K+ l ) =X 
S ( K+ l , I ) + 5 : N EXT : NEXT 
6 4 � FOR K = I TO NG 
6 4 5  FORJ= ITO NB 
6 5 5  L I N E « XS ( K , I ) + ( J- l ) * WI ) , YS ( K  
, J )  ) - (  ( X S ( K , l ) + J * W I ) , YM )  , P S ET , B :  
I F J = 2 T H E N  P A I NT ( XS ( K , I ) + 1 . 5 *WI , Y  
M - 5 ) , P R , P R : N E X T : NEXTELS ENEXT : NE X  
T 
6 6 � I F N B = 3 T H E N  FORK= ITO NG : L I N E ( 
( X S ( K , I ) + 2 * WI ) , YS ( K , 3 ) ) - « XS ( K , 1  
) + 3 * WI ) , YM ) , P S ET : L I NE « XS ( K , I ) + 3 
*WI ) , Y S ( K , 3 )  ) - (  ( X S ( K , I ) + 2 * WI ) , YM 
) , PSET : NEXT 
6 6 5  GOT0 4 6 �  
6 9 8  ' 
6 9 9  ' STAC K E D  GRAPH P LOT 
7 �� PMOD E 4 , I : SC R E E N l , � : COLORPR , B  
G : PCLS 
7�5 POK E6 5 4 9 5 , �  
7 1 � L I N E ( 2 8 , 1 3 ) - ( 2 8 , 1 6 9 ) , PS ET : L I 
N E ( 2 8 , 1 6 9 ) - ( 2 4 9 , 1 6 9 ) , P S E T  
7 1 5  X ( I ) = 3 7 : D= I NT ( 2 3 5 / I ) 
7 2� FORK= 2TOI - l : X ( K ) = X ( K - l ) + D : N E 
XT 
7 2 5  FORK= ITO I - l : VS ( K , � ) = � 
7 3 � FORJ= I TONE : VS ( K , J ) =VS ( K , J- l )  
+VS ( K , J )  
7 3 5  YT ( J ) = 1 6 9 - I NT ( VS ( K , J ) * 1 4 9 /MA 
X )  
7 4 � L I N E ( X ( K ) , YT ( J )  ) - ( X ( K ) +W I , YM 
) , P S ET , B : I FJ = 2 T H E N P A I NT ( X ( K ) + 5 , Y  
T ( J ) + 5 ) , P R , P R E L S E I F J = 3 T H ENPMODE 
3 : COLOR7 : L I N E ( X ( K ) , YT ( J ) ) - ( X ( K ) +  

Listing continued 
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W I , YT ( J- l ) ) , PS ET , BF : PMODE 4 : COLOR 
P R , BG 
7 4 5  NEXT : NEXT 
7 5 � GOT0 4 6 �  
7 9 8  ' 
7 9 9  ' HO R I Z ONTAL GRAPH PLOT 
8�� PMODE4 , 1 : S C R E EN l , � : COLORP R , B  
G : P C L S  
8 � 5  POKE6 5 4 9 5 , �  
8 1 �  L I NE ( 3 6 , 1 3 ) - ( 3 6 , 1 6 9 ) , PS ET : L I 
N E ( 3 6 , 1 6 9 ) - ( 2 4 9 , 1 6 9 ) , P S ET 
8 1 5  FORK = l TO I - l  
8 2 �  XT ( K ) = 3 6 + I NT ( V ( K ) * 2 1 2/MAX ) : N  
EXT 
8 2 5  Y ( 1 ) = 1 6 2 : D= I NT ( 1 7� / I ) 
8 3 �  FORK= 2 TO I - l  
8 3 5  Y ( K ) =Y ( K- l ) - D : NEXT 
84� FORK= lTOI - l  
8 5� L I NE ( XM , Y ( K ) ) - ( XT ( K ) , Y ( K ) -WI 
) , PS ET , B F : N EXT 
8 5 8  ' 
8 5 9  ' T I CK MARKS FOR HORI ZONTAL G 
RAP H 
8 6 �  K K = l  
8 6 5  MG= I NT ( MAX/KK ) : I FMG > 9 TH EN K K =  
K K * 1 � : GOT0 8 6 5  
8 7 �  MXMG=MG * K K  
8 7 5  F O R I C = lT05 
88� XV ( I C ) = I NT ( MX MG * I C/ 5 ) : XM ( I C )  
= 3 6 + I NT ( XV ( I C ) * 2 1 2 /MAX ) 
8 8 5  I FSC $ < > " Y " TH EN L I N E ( XM ( I C ) , 1 6 
7 ) - ( XM ( I C ) , 1 7 1 ) , P S ET : GOT0 8 9 5  
8 9 �  L I NE ( XM ( I C ) , 2� ) - ( XM ( I C ) , 1 7 1 )  
, PS ET 
8 9 5  N EXT 
897  HX= 1 : POKE 6 5 4 9 4 , � : GOSUB 2� 
U38 ' 
1 � 3 9  ' H I R E S  S C R E EN FORMAT 
1 � 4 �  CLS : P R I N T " l A RG E  OR sMALL PR 
I NT FOR T I T L E ? " : P R I NT : P R I N T "  
LARGE = 1 5  CHARACTER MAX " : P R I NT "  

SMALL = 3 2  CHARACT E R  MAX " : SO 
UND 1 4� , 1 : GO S U B 2 �  
1 � 4 3 I F I K $ = " O " T H E N 2 1 �  
1 � 4 5  I F I K $ = " L " OR I K $ = " l " T H EN P R I NT 
@ 9 6 , S B $  E L S E P R I NT @ 6 4 , S B $  
1 � 5 �  P R I NT @ 1 2 8 , " " : P R I N T " GRAPH T I  
T L E : " : L I N E I NPUTT I $ : I F I K $ < > " L " AN D  
I K $ < > " l " TH E N  P R I N T " SUBT I T L E : " : L I 
N E I NPUTST I $ : T P $ = I K $ E LSE T P $ = I K $  
1 � 6 �  P R I NT " X  AX I S  LABEL : " : L I N E I N  
P UTXA$ : P R I NT " Y  AX I S  LAB E L : " : L I N E  
I NPUTYA$ : YA $ = Y A $ + C H R $ ( 3 2 )  
1 � 7 �  LA $ = I K $ : S C R E E N l , �  
1 � 8 �  I FT P $ = " L " TH EN TC= 1 6 : T S $ = " S 8 

" : T l S $ = " 2 4 " : T I $ = L E FT $ ( T I $ , 1 5 ) : X l 
$ = " 1 3 " EL S E  T C = 8 : TS $ = " S 4 " : T l S $ = " 1  
8 "  : T I $ = L EFT$ ( T I $ ,  3� ) : X l $ = " 9 "  
1 � 9 �  POK E 6 5 4 9 5 , � : X $ =T I $ : I F T I $ = "  
" T HEN1 1 1 �  
1 1 �� P $ = " BM " + S T R $ ( 1 2 8 - I NT ( TC * ( LE 
N ( T I $ ) ) / 2  ) ) + "  , " + X 1 $ + "  ; " +T S $ + "  ; " : 
DRAWP $ : GOSUB4� 
1 1 1 �  X $ = L EFT$ ( ST I $ , 3 � ) : I FS T I $ = " "  
THEN 1 1 4 8  
1 1 2 �  I F LA$ < > " L " T H E N  P $ = " B M " + S T R $  
( 1 2 8 - I NT ( 8 * ( L EN ( X $ ) ) /2 ) ) + " , " +T l S  
$ + " ; S 4 ; " : DRAWP $ : GOSUB4� 
1 1 4 6  ' 
1 1 4 7  ' P R I NT X - Y A X I S  T I T L E S  
1 1 4 8  X $ = L EFT$ ( XA $ , 3� ) : I FX A $ = " " TH 
EN1 1 6 �  
1 1 4 9  I F H X = l T H EN X $ = L EFT$ ( X $ , 2 5 ) : X  
$ = X $ + " X " + ST R $ ( K K / l � ) 
1 1 5� X L $ = " B M " + S T R $ ( 1 3 5 - I NT ( 8 * ( LE 
N ( XA $  ) ) / 2 )  ) + "  , " + " 1 9 � "  + "  ; S4 ; " : O RA 
WX L $ : GOSUB4� 
1 1 5 5  I F H X = l T H E NY $ = LEFT$ ( YA $ , 1 5 ) : 
GOT0 1 1 6 3  
1 1 6� Y $ = L E F T $ ( YA $ , l l ) : Y $ = Y $ + " X " +  
STR $ ( K K / l � ) 
1 1 6 3  FOR K= lTOLEN ( Y $ )  
1 1 6 4  X $ = M I D $ ( Y $ , K , l )  
1 1 6 5  Y L $ = " BM� , " + S T R $ ( 1 5 + 1 � * K ) + " ; 
S 4 ; " : DRAWY L $ : GO S U B 4 �  
1 1 7 � NEXT 
1 1 7 5  I F HX = l T H E N 1 3 � �  
1 1 7 8  ' 
1 1 7 9  ' X  AX I S  BAR L A B E L S  
1 1 8 � FORO= lTO I - l  
1 1 8 5  X $ = LA $ ( O ) : I F LA $ ( Q ) = " " T H E N 1 2 
1 �  
1 1 9 � I F I - l < 6 THEN X B $ = " B M " +STR$ ( X  
( O ) - 6 ) + " , " + " 1 7 8 " + " ; " : DRAWXB $ : GOS 
U B 4 � : GOT0 1 2 1 �  
1 1 9 3  LA$ ( Q ) = LA $ ( Q ) + C H R $ ( 3 2 ) + C H R $  
( 3 2 )  : X $ = L EFT$ ( LA$ ( Q )  , 3 )  
1 1 9 5  FORI X = �T02 
1 1 9 7  X $ = M I D $ ( LA $ ( O ) , I X + l , l )  
1 2 �� X B $ = " BM " + STR$ ( X ( Q ) - 6 + 7 * I X ) +  
" , " + STR$ ( 1 7 6 + 3 * I X ) + " ; " : DRAWXB $ : G  
OSUB 4� 
1 2 � 5  N EXT 
1 2 U NEXT 
1 2 4 8  ' 
1 2 4 9  ' y  A X I S  LAB ELS 
1 2 5 � FOR I C= lT05 
1 2 5 5  YV$ ( I C ) = S T R $ ( YV ( I C ) / ( . l * K K )  
) 
1 2 6 �  YV$ ( I C ) = L EFT$ ( YV$ ( I C ) , 3 )  

1 2 6 5  X $ =YV$ ( I C ) : I F YV$ ( I C ) = " " T H E N  
1 2 7 5 
1 2 7 �  X B $ = " BM l , " + STR$ ( YM ( I C ) + 3 ) + "  
; " : DRAWX B $ : GOSU B 4 �  
1 2 7 5  NEXT 
1 2 9� POK E 6 5 4 9 4 , � : GOSUB2� 
1 2 9 5  GOT0 5 1 �  
1 2 9 8  ' 
1 2 9 9  ' y  AX I S  BAR LABEL ( HOR ) 
1 3 �� FORQ = l TO I - l  
1 3 �5 X $ = LA $ ( Q ) : I F LA$ ( Q ) = " " TH EN 1 3  
2 �  
1 3 1 �  X B $ = " BM l � � " +STR$ ( Y ( Q ) ) + " ; " :  
D RAWXB $ : GO S U B 4 �  
1 3 2 � NEXT 
1 3 4 8  ' 
1 3 4 9  ' x  AX I S  VAL U E S  ( HOR ) 
1 3 5 � F O R I C = lT05 
1 3 5 5  XV$ ( I C ) = S T R $ ( XV ( I C ) / ( . l * K K ) 
) 
1 3 6� XV$ ( I C ) = L E FT $ ( XV$ ( I C ) , 3 )  
1 3 6 5  X $ =XV$ ( I C ) : I FXV$ ( I C ) = " " THEN 
1 3 7 5  
1 3 7 � X B $ = " B M " + S T R $ ( XM ( I C ) - 1 5 ) + " , 
" + " 1 8 � " + " ; " : D RAWXB $ : GOS U B 4 �  
1 3 7 5  NEXT 
1 3 8 � HX=� 
1 3 9 �  POK E 6 5 4 9 4 , � : GOSUB2� 
1 3 9 5  GOT0 5 1 �  
1 4 8 8  ' 
1 4 8 9  ' DATA SAVE ROUT I N E  FOR VERT 
I CA L  BARGRAPH 
1 4 9 � C L S : I N PUT " ENTER DATA F I L E  N 
AM E " ; N F $ : I FN F $ = " O " T HEN RETURN E L  
S E  N F $ =L E F T $ ( N F$ , 8 ) + " /VER " : O P E N "  
O " , lI l , N F $  
1 5 �� WRITE # l , I , MAX , M I N  
1 5 1 �  FORK K = lTO I - l : WR I T E # l , LA $ ( K  
K ) , V ( K K ) : N EXT : C LOS E : RETURN 
1 5 1 8  ' 
1 5 1 9  ' DATA SAVE SBS BARGRAPH 
1 5 2� CLS : I NP U T " ENTER DATA F I L E N 
A M E " ; N F $ : I F N F $ = " Q " TH EN RETURN EL 
S E  N F $ = L E F T $ ( N F $ , 8 ) + " /SB S " : OP E N "  
O " , i l , NF $  
1 5 2 2  WRIT E i l , NG , NB , MAX , M I N  
1 5 2 4  FORK K = lTO NG 
1 5 2 6  FORJJ= lTO NB : WR I T E # l , LA $ ( K K 
) , VS ( KK , JJ ) : NEXT : NEXT : CLOS E : RETU 
RN 
1 5 2 8  ' 
1 5 2 9  ' DATA SAVE FOR STACK E D  BARG 
RAPH 
1 5 3� C L S : I N PUT " ENTER DATA F I L E  N 
AME " ; N F $ : I F N F $ = " Q " T H ENRETURNELSE 

N F $ = LE F T $ ( N F $ , 8 ) + " /ST K " : OP E N " O " , 
lI l , N F $  
1 5 3 2  W R I TE # l , I , NE , MAX , M I N  
1 5 3 4  FORK K = l TO I - l : FORJJ = l TONE : WR 
I T E lI l , LA $ ( K K ) , VS ( K K , JJ ) : NEXT : N EX 
T : CLOS E : RETURN 
1 5 3 8  ' 
1 5 3 9  ' DATA S AVE FOR HORI Z ONTAL B 
AR GRAPH 
1 5 4 � CLS : I N PUT " ENTER DATA F I L E  N 
AM E " ; N F $ : I FN F $ = " Q " THENRETURNELSE 
N F $ = L E F T $ ( N F $ , 8 ) + " /HOR " : OPE N " O " , 
lI l , NF $  
1 5 4 2  WR I T E i l , I , M AX , M I N  
1 5 4 4  FORK K = lTOI - l : WR I T E lI l , LA $ ( K K 
) , V ( KK ) : NEXT : C LOS E : RETURN 
1 5 4 8  ' 
1 5 4 9  ' GRAPH S AVE ROUT I NE 
1 5 5 �  CLS : I N PUT " GRAPH NAME " ; F I $ : I  
F F I $ = " Q " TH E N  RETU R N E L S E  F I $ = LE FT 
$ ( F I $ , 8 ) + " /B A R " : SC R E EN l , � : S AVEMF 
I $ , P E E K ( 1 8 8 ) * 2 5 6 , PE EK ( 1 8 8 ) * 2 5 6 + 6  
1 4 3 , 3 8 � : RETURN 
1 5 6 8  ' 
1 5 6 9  ' P R I NT E R  ROUT I N E S  
1 5 7 �  CLS : P R I N T " HALF A N D  F U L L  W I D  
T H  PAGE COPY A R E  AVA I LA B L E . " 
1 5 8 �  P R I N T : P R I N T " HALF PAGE COpy 
CAN BE LOCATED R I G H T ,  LEFT , OR 

CENTER . "  
1 5 9 �  P R I N T : PR I NT " DO YOU WANT hAL 
F OR f U L L  PAG E ? " : SOUND1 4 � , 1 : GOSU 
B 2 �  
1 5 9 � I F I K $ = " Q " T H EN 5 3 � 
1 6 �� I F I K $ = " F " OR I K $ = " f " TH E N  GOTO 
1 6 3 �  
1 6 1 �  I F I K $ = " H " OR I K $ = " h " AN D  CC=�T 
HEN GOSUB 1 6 5 �  E L S E  LOADM " GS P RP " : 
CC=� : GOSUB 1 6 5 � 
1 6 2 � S C R E EN l , � : I F PPOINT ( 5 , 1 9 � ) = 1  
T H E N  P = U S R 2 ( XP ) : GOT05 3 �  E L S E  P=U 
S R l ( XP ) : GOT0 5 3 �  
1 6 3 �  I F C C = l T H E N  1 6 2 �  
1 6 4 �  S = & H 7 D 9 � : POK E S+ 3 7 , 2 : POK E S + 4  
5 , 9 5 : PO K E S + 6 2 , 4 : POKES+ 6 7 , 4 7 : POKE 
S + 1 9 7 , 4 8 : POKES+ 2 7 7 , 1 8 : POKES+ 2 7 8 ,  
1 8 : C C= 1 : XP = - 1 2 5 : GOT0 1 6 2 �  
1 6 5 �  C L S : P R I N T " POS I T I O N  OF GRAPH 

( L/�/C ) " : SOUND 1 4� , 1 : GOSU B 2 � : X P $  
= I K $  
1 6 6 � ' I F X P $ = " L " TH E N  X P = - 1 6 � : RETUR 
N 
1 6 7 �  I F  X P $ = " R " TH E N  X P = 1 2 5 : RETUR 
N 
1 6 8 �  X P = � : RETURN 
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1 7 �� DATA 1 9 8 , 3 2 , 1 8 2 , 1 , 9 � , 1 4 2 , 4 ,  
� , 1 6 7 , 1 2 8 , 1 4 � , 4 , 3 1 , 3 8 , 2 4 9 , 1 4 2 , 5 ,  
2 2 4 , 1 6 7 , 1 2 8 , 1 4 � , 6 , � , 3 8 , 2 4 9 , 1 4 2 , 4  
, 3 2 , 1 6 7 , 1 3 2 , 1 6 7 , 3 1 , 5 8 , 1 4� , 6 , � , 3 8 
, 2 4 6 , 5 7  
2 9 9 8  ' 
2 9 9 9  ' VE RT I CA L  GRAPH DATA I NP U T  
3 ��� GOSUB 8� 
3 �� 5  ON IK GOSUB 3 1 �� , 3 5 �� , 1 6 �  
3 � 1 �  I F  I K= 3 GOT0 5 2 �  
3 � 9 8  ' 
3 � 9 9  ' MANUAL ENTRY FOR VERTICAL 
GRAPH 
3 1 � �  CLS : I =� 
3 1 1 �  I = I + l : I F I > 1 2T H E N 3 1 7 �  
3 1 2� I N P UT " D E S I R E D  LAB E L " ; LA$ ( I )  
: LA$ ( I ) = L E FT $ ( LA $ ( I ) , 4 )  
3 1 3 � I F LA$ ( I ) = " " ORLA$ ( I ) = " O " ANDI 
> 1 T H E N 3 1 7 � 
3 1 4� I N P U T " AMOUNT/VALU E " ; V ( I )  
3 1 6 � GOT0 3 1 1 � 
3 1 7 � GOS U B 7 ��� : ' DE T E R M I N E  MAX AN 
D MIN VAL U E S  
3 1 8� C L S : FORK = l TO I - l : P R I NTLA$ ( K )  
; TAB ( 1 � ) V ( K ) : N EXT 
3 1 9 � P R I NT , PR I NT " MAX = " ; MAX , " M I  
N = " ; M I N  
3 2�� P R I NT , P R I NT "  DATA OK 
( Y/ N ) ? " ; : SOUND1 4 � , 1 : GOSU B 2 �  
3 2 1 �  I F I K $ = " N " T H E N 3 1 �� 
3 2 2� C L S : P R I NT , P R I NTTAB ( 5 ) " SAVE 
I NPUT DATA ( Y/N ) ? " : SOUND 1 4 � , 1 : GO 
SUB 2 � : I F I K $ = " Y " GOSUB 1 4 9 � 
3 2 2 5  C L S : P R I N T "  DO YOU WANT TO 

DRAW Y - AX I S  SCALE L I N E  
S ( Y/N ) ? " : SOUND 1 4 � , 1 : GOSUB2� , SC $  
= I K $  
3 2 3� YM= 1 6 9 : WL = 1 � : GOT0 4�� 
3 5� �  C L S : I NP UT " DATA F I LE NAME " ; N  
F $ : I F NF $ = " O " T H E N 2 1 �  E L S E  N F $ = L E F  
T $ ( N F $ , 8 ) + " /V E R "  
3 5 1 � OP E N " I " , # 1 , NF $ : I N PUT# 1 , I , MA 
X , M I N  
3 5 2� FOR K K = 1 TO I - 1 : I N P UT # 1 , LA $ ( K K 
) , V ( KK ) : N EXT : CLOSE 
3 5 3� GOT0 3 1 8 �  
3 9 9 8  ' 
3 9 9 9  ' HOR I Z ONTAL GRAPH 
4��� GOSUB 8 �  
4 ��5 O N I K  GOSUB 4 1 �� , 4 5 �� , 1 6 �  
4 � 1 �  I F I K= 3GOT0 5 2 �  
4 1 �� C L S : I = �  
4 1 1 � I = I + 1 : I F I > 8 T H EN 4 1 7 � 
4 1 2 � I NPUT " D E S I R E D  LAB E L " ; LA $ ( I )  
: LA $ ( I ) = L E FT $ ( LA $ ( I ) , 3 )  

4 1 3 � I F LA$ ( I ) = " " O RLA$ ( I ) = " Q " AN D I  
> l T H EN 4 1 7 �  
4 1 4 �  I NP UT " AMOUNT/VALUE " ; V ( I )  
4 1 6 �  GOT0 4 1 1 � 
4 1 7� GOSUB7��� 
4 1 8 �  CLS : FORK = 1 TOI - l : P R I NTLA$ ( K )  
; TAB ( U ) V ( K )  : N EXT 
4 1 9 �  P R I NT : P R I N T " MAX = " ; MAX , " M I  
N = " ; M I N  
4 2�� P R I NT : P R I N T "  DATA O K  
( Y/N ) ? " ; : SOUND 1 4 � , 1 : GOS UB2� 
4 2 1 � I F I K $ = " N " TH EN 4 1�� 
4 2 2 � C L S : P R I NT : P R I NTTAB ( 5 ) " SAVE 
I NPUT DATA ( Y /N ) ? " : SOUNn 1 4 � , 1 : GO 
S U B 2 � , I F I K $ = " Y " GOSUB 1 5 4 � 
4 2 2 5  C L S : P R I NT "  DO YOU WANT TO 

DRAW X - AX I S  SCALE L I N E S  
( Y/N ) ? " : SOUND1 4 � , 1 : GOSUB 2 � : S C $ =  

I K $  
4 2 3 �  X M= 3 6 : WI = 1 � : GOT08�� 
4 5 �� C L S : I N PUT " DATA F I L E NAM E " ; N  
F $ : I FN F $ = " Q " T H E N 2 1 �  E L S E  N F $ = L E F  
T $ ( N F $ , 8 ) + " /HOR " 
4 5 1 � OPEN " I " , # l , N F $ : I N P UT # l , I , MA 
X , M I N  
4 5 2� FOR K K = lTO I - l : I NPUT # 1 , LA$ ( KK 
) , V ( K K ) : NEXT : CLOSE 
4 5 3 � GOT0 4 1 8 � 
4 9 9 8  ' 
4 9 9 9  ' STAC K E D  G RA P H  
5��� GOSU B 8 �  
5 � � 5  O N I K  GOS U B 5 1�� , 5 5�� , 1 6� 
5�1� I F I K = 3GOT0 5 2 � 
5 � 9 8  ' 
5�9 9 ' MANUAL ENTRY S TACK E D  GRAPH 

5 1 �� C L S : I NP UT " NO .  OF ENT R I E S  P E  
R B A R  ( 1 - 3 ) " ; N E : I F N E = 9 9 T H E N SOUND 
5 , 3 : P R I NT : P R I NT " R E T U RN I NG TO MAl 
N MENU " : FOR Z Z = lT06�� : NEXT : GOT0 2 1  
� 
5 1 � 5  I F  N E < 1 0R N E > 3 T H ENSOUND 5 , 3 : P  
R I NT : P R I N T "  S E L ECT I ON OUT OF 
RANG E " : FOR Z Z = lT06�� : N EXT : GOT0 5 1 �  
� 
5 1 1 � C L S : I = �  
5 1 1 5  I = I + l : I F I > 1 2 T H EN 5 1 7 � 
5 1 2 � I N P UT " D E S I R E D  LAB E L " ; LA $ ( I )  
: LA $ ( I ) = L E FT $ ( LA $ ( I ) , 4 )  
5 1 3 � I F  LA$ ( I ) = " " ORLA$ ( I ) = " O " AND 
I > 1 T H EN 5 1 7 �  
5 1 3 5  FORK= 1TONE 
5 1 4 � P R I N T " VA L U E  FOR STAC K " ; K ; : I  
N P UTVS ( I , K )  
5 1 4 5  V ( I ) =V ( I ) +VS ( I , K ) : NEXT 

5 1 5 � GOT0 5 1 1 5  
5 1 7 �  GOSUB 7 ��� 
5 1 7 5  CLS : P R I N T " LAB E L " TAB ( l � ) " STK 

1 " TAB ( 1 8 ) " ST K  2 " TAB ( 2 6 ) " ST K  3 "  
5 1 8 �  FOR K = lTO I - l : PR I NTLA$ ( K ) ; 
5 1 8 5  FORJ= l TON E : P R I NTTAB ( J * 7 +J ) ; 
: P R I NTUS I N G " # # # # . # # " ; VS ( K , J ) ;  
5 1 9 � NEXT : P R I NT : NEXT 
5 1 9 5  P R I NT "  MAX = " ; MAX , " M I N  = " ; 
M I N  
5 2 �� P R I NT : P R I NT "  DATA OK 

( Y /N ) ? " ; : SOUND 1 4 � , 1 : GOSUB 2� 
5 2 1 �  I F I K $ = " N " TH E N 5 1 �� 
5 2 2� C L S : P R I NT : P R I NTTAB ( 5 ) " SAVE 
I N P UT DATA ( Y /N ) ? " : SOUND1 4 � , 1 : GO 
SUB 2 � : I F I K $ = " Y " GOSUB 1 5 3 �  
5 2 2 5  CLS : P R I NT : P R I NT "  D O  Y 
OU WANT Y-AX I S  SCAL 
E L I N E S  ( Y /N ) ? " : SOUND 1 4 � , 1 : GOSUB 
2� : S C $ = I K $  
5 2 3 � WI = 1 � : Y M= 1 6 9 : GOT0 7 � �  
5 5 �� C L S : I N PUT " DATA F I L E NAME " ; N  
F $ : I FN F $ = " O " TH E N 2 1 � E L S E  N F $ = L E FT 
$ ( N F $ , 8 ) + " /STK " 
5 5 1 �  OP E N " I " , # 1 , N F$ : I NPUT# 1 , I , N E 
, MAX , M I N  
5 5 2 � FORKK = l TO I - 1 : FORJJ= 1TONE : I N 
P UT # 1 , LA$ ( KK ) , VS ( KK , J J ) : NE X T : N E X  
T : CLOSE 
5 5 3� GOT0 5 1 7 5  
5 9 9 8  ' 
5 9 9 9  ' S I D E - B Y - S I D E  GRAPH 
6��� GOS UB8� 
6��5 ON IK GOSUB 6 1 �� , 6 5 �� , 1 6� 
6�1� I F I K = 3GOT0 5 2 �  
6 � 9 8  I 
6 � 9 9  ' MANUAL ENTRY S I D E - S I DE 
6 1 �� CLS : I NPUT " E NT E R  NUMBER O F  G 
ROUPS ( 1 - 4 ) " ; NG : I FNG= 9 9T H E N  SO UN 
D 5 , 3 : P R I NT : P R I NT " RETU RN I NG TO MA 
IN MEN U " : FOR Z Z = lT06�� : N EXT : GOT02 
1 � E L S E I NP U T " ENT E R  NUMBER OF BARS 

( 1 - 3 ) " ; NB 
6 1 � 5  I FNG< 1 0 RNG > 40RNB < 1 0RN B > 3 T H E  
N SOUND 5 , 3 : P R I NT : P R I N T "  S E L E C  
T I ON OUT OF RANG E " : FORZ Z = 1 T 0 5 �� : 
NEXT : GOT0 6 1 �� E L S E 6 1 � 8  
6 1 �8 CLS 
6 1 1 � FOR I = 1TO NG 
6 1 1 2  P R I NT " ENT E R  LAB E L  FOR G ROUP 
" ; I ; : I NPUT LA $ ( I )  
6 1 1 5  FORK= lTO NB 
6 1 2 2  I F LA$ ( I ) = " O " ORLA$ ( I ) = " " TH EN 
6 1 �� E L S E  LA$ ( I ) = L E FT $ ( LA $ ( I ) , 4 )  

6 1 2 5  P R I N T " VA LUE/AMOUNT BAR " ; K ; : 
I N PUTVS ( I , K )  
6 1 3� N EXT : N E XT 
6 1 3 3  1 = 1  
6 1 3 5  FORK= l TO NG 
6 1 4 � FORJ= 1TO NB 
6 1 4 5  V ( I ) =VS ( K , J ) : I = I + 1  
6 1 5� NEXT : NEXT 
6 1 6 �  GOSUB7 ��� 
6 1 7� I = NG+1 : C LS : P R I N T " G ROUP " TAB ( 
8 ) " BAR " TAB ( 1 6 ) " LABE L " T AB ( 2 4 ) " VAL 
U E "  
6 1 7 5  FORK= l TO NG 
6 1 7 7  P R I NTTAB ( 2 ) K  TAB ( 9 ) " 1 " , LA $ ( 
K ) TAB ( 2 4 ) ; : P R I NTUS I NG " # # # # . # # " ; V 
S ( K , 1 )  
6 1 8 � FORJ= 2 TO N B  
6 1 8 5  P R I NTTAB ( 8 ) J  TAB ( 2 4 ) ; : PR I NT 
U S I N G " # # # # . # # " ; VS ( K , J )  
6 1 8 8  N EXT : N EXT 
6 1 9� P R I N T "  MAX = " ; MAX , " M I N  = " ; 
M I N  
6 2� �  P R I NT : PR I N T "  DATA OK 

( Y /N ) ? " ; : SOUND 1 4 � , 1 : GOSUB 2 �  
6 2 1� I F I K $ = " N " TH E N 6 1 �� 
6 2 2 � CLS : PR I NT : P Ri NTTAB ( 5 )  " SAVE 
I N PUT DATA ( Y/N ) ? " : SOUND1 4 � , 1 : GO 
S U B 2 � : I F I K $ = " Y " GOSUB 1 5 2 � 
6 2 2 5  CLS : P R I NT "  DO YOU WANT TO 

DRAW Y - AX I S  SCALE L I N E  
S ( Y/N ) ? " : SOUND1 4 � , 1 : GO S U B 2 � : SC $  
= I K $ 
6 2 3� WI = 1� : YM= 1 6 9 : GOT06�� 
6 5 �� C L S : I N PUT " DATA F I L E NAME " ; N  
F $ : I FN F $ = " Q " T H E N 2 1 �  E L S E  N F $ = L E F  
T $ ( NF $ , 8 ) + " /S B S " 
6 5 1� OP E N " I " , # 1 , N F $  
6 5 1 5  I NP U T # 1 , NG , NB , MAX , M IN 
6 5 2 �  FORKK= l TO NG 
6 5 2 5  FORJJ= 1TO NB : I N PUT# 1 , LA$ ( K K 
) , VS ( KK , JJ ) : NEXT : NEXT : CLOSE 
6 5 3� GOT06 1 7 �  
6 9 9 8  ' 
6 9 9 9  ' COMPUTE MAX AND M I N  VALUES 

7��� TEMP=V ( 1 )  
7 � � 5  FORK= 1TO 1 - 2  
7 � 1 �  I FT E M P < V ( K + 1 ) TH E N  TEMP=V ( K+ 
1 )  
7 � 1 5  N E XT 
7 � 2 � MAX=TEMP 
7�3� TEMP=V ( 1 )  
7 � 3 5  FORK= l TO 1 - 2  
7 � 4 �  I FT E M P > V ( K+ 1 ) T H E N  TEMP=V ( K+ 
1 )  

Listing continued 
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7 .0' 4 3  N E X T  
7 .0' 4 5 M I N= T E M P  
7 .0' 5 5  R ETURN 
7 9 9 8  ' 
7 9 9 9  ' I NSTRUCT I ON S  
8 .0'.0'.0' CLS : P R I NT " TH I S  P ROGRAM W I LL 

G E N E RATE POUR D I F F ERENT TYPES 0 
P BARGRAP H S . THEY ARE : " : P R I NT 
8 .0' 1 .0'  P R I NTTAB ( 3 )  ; " 1 )  REGULAR ( VE 
R T I C AL ) " : P R I NTTAB ( 3 ) ; " 2 )  REGULAR 

( HOR I Z ONTAL ) " : P R I NTTAB ( 3 ) ; " 3 )  S 
TACKED " : PR I NTTAB ( 3 ) ; " 4 )  S I DE-BY­
S I D E "  
8 .0' 2 .0'  P R I NT @ 4 8 3 , " PR E S S  ANY K E Y  TO 

CONT I NU E " ; : GO S U B 2 .0'  
8 .0' 3 .0'  C L S : P R I NT " REGULAR VERT I CAL 
GRAPHS CAN HAVEA MAX I MUM OF 12 B 
ARS " : PR I NT : P R I N T " REGULAR HOR I ZON 
TAL GRAPHS CAN H AVE A MAX I MUM 
OF 8 BARS " : P R I NT : P R I NT " STAC K E D  G 
RAPHS CAN HAVE A MAX OF 3 STAC 
K S  P E R  BAR AND A TOTAL OF 1 2  BAR 
S " : P R I NT 
8 .0' 3 5 P R I NT " S I D E - B Y - S I D E  GRAPHS C 
AN HAVE A MAX O F  4 GROUPS OF 3 
BARS " 
8 .0' 5 .0'  P R I N T@ 4 8 3 , " P R E S S  ANY K E Y  TO 

CON T I N U E " ; : GOSUB 2 .0' : R E T U RN 
8 9 9 8  ' 
8 9 9 9 ' LTRS & NUMBERS 
9 .0'.0'.0' L $ ( 3 3 ) = " BM + 1 , .0'U 4 E 2 R 1 F 2 D 4 B L 3  
B U 2 R 2 B D 2 B R 3 " 
9.0'.0'3 L $ ( 4 ) = " BM + 1 , - l F 1 R 2 E 1 H 4 E 1 R 2 F  
1 BL 2 U 2 D 8 BU 1 B R 3 "  
9 .0'.0' 5  L $ ( 5 ) = " BM+ 1 , .0' E 6 B L 5 D1 R 1 U 1 L 1 B  
F 5 D 1 L 1 U 1 R 1 B D 1 B R 3 " ' %  
9 .0' 1 .0'  L $ ( 3 4 ) = " BM+ 2 , .0' U 6 B L 1 R 3 F 1 D 1 G 1  
L 1 R 1 F 1 D 1 G 1 L3 B R 7 " 
9 .0' 1 5  L $ ( 1 5 ) = " N E 6 BR 7 " ' / 
9 .0' 2 .0'  L $ ( 3 5 ) = " BM+ 5 , - 5 H l L 2 G 1 D 4 P 1 R 2  
E 1 BD 1 B R 3 " 
9 .0' 2 5  L $ ( 2 9 ) = " B M + 1 , .0'BU2 R 3 B U 2 L 3 BD 4  
BR7 " ' =  
9 .0' 3 .0'  L$ ( 3 6 ) = " B M+ 1 , .0'U 6 R 2 P 2 D 2 G 2 L 3 B  
R 7 "  
9 .0' 3 5  L $ ( 3 7 ) = " BM + 5 , .0'L4 U 6 R 4 B D 3 B L 2 L  
1 B D 3 B R 6 " 
9 .0' 4 .0'  L $ ( 3 8 ) = " BM+ 1 , .0' U 6 R 4 B D 3 B L 2 L 1 B  
D 3 B R 6 " 
9 .0' 4 5 L $ ( 3 9 ) = " B M+ 5 , - 5 H 1 L 2 G 1 D 4 P 1 R 3 
U 2 L 1 R 3 B R 3 BD 2 "  
9 .0' 5 .0'  L$ ( 4 .0' ) = " BM + 1 , .0'U 6 B R 4 D6 B L 3B U 3  
R 3 B R 4 BD 3 "  
9 .0' 5 5  L $ ( 4 1 ) = " BM+ 5 , - 6 L 4 R 2 D 6 L 2 R 4 B R  
3 "  

9 .0' 6 .0'  L $ ( 4 2 ) = " BM + 1 , - 2 D 1 P 1 R 2 E 1 U 5 B D  
6 B R 3 " 
9 .0' 7 .0'  L$ ( 4 3 ) = " BM + 1 , .0'U 6 D 3 R 1 E 3 G 3 F 3 B  
R 3 " 
9 .0' 7 2  L $ ( 4 4 ) = " BM + 1 , - 6 D 6 R 4 BR 3 "  
9 .0' 7 5  L $ ( 4 5 ) = " BM+ 1 , .0' U 6 R 1 F 2 D 1 U 1 E 2 R  
1 D 6 B R 3 " 
9 .0' 8 .0'  L $ ( 4 6 ) = " BM+ 1 , .0'U 6 R 1 D 1 F 4 D 1 R 1 U  
6 D 6 B R 3 "  
9.0'8 5 L $ ( 4 7 ) = " BM + 5 , - l U 4 H 1 L 2 G 1 D 4 F 1  
R 2 B R 4 " 
9 .0' 9 .0'  L $ ( 4 8 ) = " BM + 1 , .0'U 6 R 3 F 1 D 1 G 1 L 2 B  
R 6 B D 3 " 
9 .0' 9 5 L $ ( 4 9 ) = " BM + 5 , - l U 4 H 1 L 2 G 1 D 4 F 1  
R 2 P 2 B E 2 "  
1 .0'.0'.0'.0' L $ ( 5 .0' ) = " BM + 1 , .0'U6 R 3 F 1 D1 G 1 L2 
R 1 D 1 F 2 B R3 " 
1.0'.0'.0'5 L $ ( 5 1 ) = " BM + 1 , - l P 1 R 2 E 1 H 4 E 1 R  
2 F1 B D 5 BR 3 "  
1 .0' .0' 1 .0'  L$ ( 5 2 ) = " BM+ 3 , .0'U 6 L 3 R 6 B R 2 B D 6  
" 
1 .0'.0' 1 5  L $ ( 5 3 ) = " BM + 1 , - 6 D 5 P 1 R 2 E 1 U 5 B  
D 6 B R 3 " 
1 .0' .0' 2 .0'  L $ ( 5 4 ) = " BM + 1 , - 6 D 4 P 2 E 2 U 4 B D 6  
B R 3 " 
1 .0' .0' 2 5  L $ ( 5 5 ) = " BM + 1 , - 6 D 6 R 1 E 2 U 1 D 1 P  
2 R 1 U 6 D6 B R 3 " 
1 .0'.0' 3 .0'  L $ ( 5 6 ) = " BM + 1 , .0'U 1 E 4 U 1 B L 4 D 1 P 
4 D 1 B R 3 " 
1 .0' .0' 3 5  L $ ( 5 7 ) = " B M + 1 , - 6 D 1 F 2 D 3 U 3 E 2 U  
1 B D 6 B R2 " 
1 .0' .0' 4 .0'  L$ ( 5 8 ) = " BM + 1 , - 6 R 4 D 1 G 4 D 1 R 4 B  
R 3 " 
1.0'.0'4 5 L $ ( .0' ) = " BM+ 1 , .0'BR 7 " 
1 .0'.0' 5 .0'  L $ ( 1 4 ) = " BM+ 1 , .0'R 1 B R 1 " 
1 .0' .0' 5 5  L $ ( 1 7 ) = " B M+ 2 , - 4 E 2 D 6 B R 4 " 
1 .0'.0' 6 .0'  L $ ( 1 8 ) = " B M + 1 , - 5 E 1 R 2 F 1 D 1 L 1 G  
3 D 1 R4 B R 3 " 
1 .0'.0'6 5 L $ ( 1 9 ) = " BM + 1 , - l F 1 R 2 E 1 U 1 H 1 E  
1 U 1 H 1 L 2 G 1 BD 5 B R 7 " 
1 .0' .0' 7 .0'  L$ ( 2 .0' ) = " B M+ 4 , .0' U 6 L 1G 2 D 1 R 5 BD 
3 B R 3 " 
1 .0'.0' 7 5  L $ ( 2 1 ) = " B M+ 1 , - l F 1 R 2 E 1 U 1 H 1 L  
3 U 3 R 5 B R 3 B D 6 " 
1 .0' .0' 8 .0'  L $ ( 2 2 ) = " BM + 5 , - 6 L 3G 1 D 4 F 1 R 2 E  
1 U 1 H 1 L 2 BR 6 B D 3 " 
1 .0'.0' 8 5  L $ ( 2 3 ) = " BM + 1 , - 6 R 5 D 2 G 4 B R 7 " 
1 .0'.0'9 .0' L $ ( 2 4 ) = " BM+ 1 , - l U 1 E 1 R 2 E 1 U 1 H  
1 L2 G 1 D 1 F 1 R 2 F 1 D 1 G 1 L 2 B R 6 " 
1.0'.0'9 5 L $ ( 2 5 ) = " BM+ 1 , .0'R3 E 1 U4 H 1 L2 G 1  
D 1 F l R 2 BD 3 B R4 " 
1 .0' 1 .0' .0'  L$ ( 1 6 ) = " BM+6 , - l U 4 H 1 L 2 G 1 D 4 F  
1 R 2 B R 4 " 
1 .0' 1 .0' 5  L $ ( 1 3 ) = " BM + 2 , - 3 R3 B D 3 BR 2 " 
1 .0' 1 .0' 8  S B $ =STR I NG $ ( 3 1 , 3 2 )  

l .0' 1 1 .0' GOT02 1 .0'  
2.0'.0'.0'.0' P C L EAR4 : PMODE4 , 1 : GOT06 5 
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l .0'  ' F I N S TANL 1 . .  1 
2 .0'  ' B R U C E  S .  LYON 1 1 / 1 1 / 1 9 8 4  
3 .0'  C L E AR 3 .0'.0' : C LS 
4 .0'  P R I NT@ 3 4 , STR I NG $ ( 2 8 , " - " ) 
5 .0'  P R I NT@ 9 8 , " P I NANC I A L  STATEMENT 

ANALYS I S "  
6 .0'  P R I NT@ 1 6 9 , " BRUCE S .  LYON " 
7 .0'  P R I NT@ 2 2 6 , STR I NG $ ( 2 8 , " - " ) 
8 .0'  P R I NT@ 2 9 4 , " YOU W I L L  N E E D  A CO 
PY O P  F I NANC I A L  R E PORTS I N C L  
U D I NG T H E  BALANCE S H E E T  AND 
T H E  I NCOME S TATEMENT . "  
9 .0'  GOSU B 1 9 8 .0'  
1 .0'.0' C L S : P R I NT " E NT E R  T H E  FOLLOW I N  
G I N FORMAT I O N "  
1 1 .0' FORX X = l T0 1 8 
1 2 .0'  ONXX GOS U B 4 .0'.0' , 4 1 .0' , 4 2 .0' , 4 3.0' , 4 4 
.0' , 4 5 .0' , 4 6 .0' , 4 7 .0' , 4 8 .0' , 4 9 .0' , 5.0'.0' , 5 1 .0' , 5 2 
.0' , 5 3 .0' , 5 4 .0' , 5 5 .0' , 5 6.0' , 5 7 .0'  
1 3 .0'  NEXTXX 
14.0' CL S : P R I N T " l S T  S E T : " : PR I NT " ( l  
) TOTAL A S S E T S  $ " ; BE 
1 5 .0'  P R I NT " ( 2 ) OP E RAT I NG E X P E N S E  $ 
" ; BD 
16.0' P R I N T " ( 3 ) TOTAL I NCOME $ 
" ; M  
1 7 .0'  P R I NT " ( 4 ) N ET I NCOME $ 
" ; 0  
1 8 .0'  P R I N T " ( 5 ) TOTAL S TOCKHOLDERS 

" ; P 
EQU I T Y  $ 

1 9.0' P R I N T " ( 6 ) D I V I DENDS PA I D  $ 
" ; Q  
2.0'.0' P R I NT " ( 7 ) TOTAL CUR . ASSETS $ 
" ;  R 
2 1 .0'  P R I N T "  ( 8 ) OP E RA T I NG PROF I T  $ 
" ; 5  
2 2 .0'  P R I N T " ( 9 ) N ET SALES $ 
• i T 
2 3.0' P R I NT : P R I NT "  » CORR E C T  ANY I 
NPUT? ( 1 - 9 /NO ) " 
2 4.0' E X E C 4 4 5 3 9 : I $ = I N K E Y $ : I P I $ = " N "  
T H EN 2 7 .0'  
2 5 .0'  O N  VA L ( I $ ) GOSUB4.0'.0' , 4 1 .0' , 4 2 .0' , 4 

3 .0' , 4 4 .0' , 4 5 .0' , 4 6 .0' , 4 7 .0' , 4 8 .0'  
2 6.0' GOT0 1 4.0' 
2 7 .0'  CLS : P R I NT " 2 N D  S ET : " : P R I N T " ( l  
) TOTAL TAX E S  $ " ; U 
2 8 .0'  P R I N T "  ( 2 ) TOTAL CURRENT L I A . $ 
R : V 
2 9 .0'  P R I N T " ( 3 ) LONG T E RM DEBTS $ 
" : W 
3.0'.0' P R I N T " ( 4 ) TOTAL L I AB I L I T I ES $ 
" : X  
3 1 .0'  P R I NT " ( 5 ) D E P R E C I AT I ON $ 
" : Y  
3 2 .0'  P R I NT " ( 6 ) SHARES OUTSTAND . $ 
" ; Z 
3 3 .0'  P R I N T " ( 7 ) MARKET P R I C E  $ 
" ; BA 
3 4.0' P R I NT " ( 8 ) QU I CK ASSETS $ 
" ; BB 
35.0' P R I N T " ( 9 ) ACC . R E C E I VABLE $ 
" ; BC 
36.0' P R I NT : PR I NT "  » COR R EC T  ANY I 
NPUT? ( 1 - 9 /NO ) " 
3 7 .0'  EXEC 4 4 5 3 9 : I $ = I N K E Y $ : I F I $ = " N "  
T H E N 5 8 .0'  
3 8 .0'  ONVAL ( I $ ) GOSUB 4 9 .0' , 5.0'.0' , 5 1 .0' , 5 2 
.0' , 5 3 .0' , 5 4 .0' , 5 5.0' , 5 6 .0' , 5 7 .0'  
3 9 .0'  GOT0 2 7 .0'  
4.0'.0' P R I NT : I NP U T " TOTAL A S S E TS " ; B E 
: RETURN 
41.0' P R I NT : I NPUT " OPE RATI NG EXP ENC 
E S " ; B D : R ETURN 
42.0' P R I NT : I NP U T " TOTAL I NCOM E " ; M :  
RETURN 
4 3.0' P R I NT : I N P UT " N E T  I NCOME " ; O : R E 
TURN 
4 4.0' P R I NT : P R I NT " TOTAL STOC KHOLDE 
RS " : I N PUT " EQU ITY " ; P : R ET 
URN 
4 5.0' P R I NT : I NPUT " D I V I D ENDS PAI D " ; 
Q : RETURN 
4 6 .0'  P R I NT : I NP U T " TOTAL CURRENT AS 
S E TS " ; R : RETURN 
47.0' P R I NT : P R I NT " OR E RAT I NG P RO F I T  
" : I NP U T "  ( B E FORE TAX E S ) " ; S : R E 
TURN 
4 8 .0'  P R I NT : I NPUT" NET SALE S " ; T : R ET 
U R N  
4 9 .0'  P R I NT : P R I N T " TOTAL TAXES " : I N P  
U T "  ( F E D ,  STATE & LOCAL ) " ; U : R  
ETURN 
5.0'.0' P R I NT : I NP U T " TOTAL CURRENT LI 
ABI L I T I E S " ; V : RETURN 
51.0' P R I NT : I NPUT " LONG TERM DEBT " ; 
W : R ETURN 
5 2.0' P R I NT : I NPUT" TOTAL L I AB I L I T I E  
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S " ; X : RETURN 
5 3 � P R I NT : I NPUT" D E P R EC I AT I ON " ; Y :  
RETURN 
54� P R I NT : P R I NT " NUMBER OF S H ARES 
" : I NP U T "  OUTSTAN D I NG " ; Z : R ETURN 

5 5 � P R I NT : P R I NT " MARKET P R I C E  P E R . 
S H A R E " : I NPUT " ( COMMON ) " ; BA : R  

ETURN 
5 6 �  P R I NT : PR I NT " TOTAL Q U I C K  A S S E  
T S " : I NP U T "  ( CA S H , NOTES , E CT . ) 

" ; BB : R ETURN 
5 7 � P R I NT : I NPUT" ACCOUNTS R E C E I VA 
B LE " ; BC : RETURN 
58� A=O/P * l �� : B= ( O-Q ) /O* l�� : C= ( A  
* B ) / l �� : D=O/R * l �� : E = S/T* l �� : F= S /  
M * l �� : G=U/ S * l � � : I = R/V : J=W+ P : K=O+ 
Y : L=O/Z : N=T/P * l � � : H=O/T* l �� 
5 9 �  AA=P/X : AB = P+ X : AC=X/AB * l �� : AD 
= P/AB * l �� : A E =Q/ Z /BA* l �� : AF=BA/L : 
AG=BB/V : AH=T/BC : A I = P / Z : AJ = BD/T : A  
K = X / B E  
6�� CLS : P R I NT@ 2 , S T R I N G $ ( 2 8 , " - " ) :  
P R I NT @ 6 6 , " F I NANC I A L  STATEMENT AN 
ALYS I S " : P R I NT @ 1 3 � , STR I NG $ ( 2 8 , " - "  
) 
6 1 �  P R I NT : P R I N T "  ( 1 )  DETA I L E D  D 
I S PLAY " 
6 2 � P R I N T "  ( 2 )  C H ART D I SPLAY " 
6 3 �  P R I NT "  ( 3 )  S E N D  TO P R I NTER 
" 
6 4 �  P R I NT "  ( 4 )  ENTER NEW DATA " 
6 5 �  P R I NT "  ( 5 )  CH ANGE DATA" 
6 6 � P R I NT "  ( 6 )  Q U I T "  
6 7 �  E X E C 4 4 5 3 9 : I $ = I NK E Y $  
6 8 �  I FVAL ( I $ ) < l ORVAL ( I $ » 6 T H EN 6 7  
� 
6 9 �  ONVAL ( I $ ) GOT0 7 1 � , 1 1 6 � , 1 4 4 � , 1  
�� , 1 4 � , 1 9 4 � 
7 �� GOT06 �� 
7 1 �  C L S : P R I NT : P R I NTU S I NG " RETURN 
ON EQU I TY I S  # # # . # i % " ; A  
7 2 �  P R I NT : P R I NT " » M EASURES T H E  A 
B I L I TY TO EARN AN I NCOM E . " : GO 
SUB1 9 8 �  
7 3 �  CLS : PR I N T : P R I NTUS I N G " RETENTI 
ON RATE IS  # # t . # # % " ; B  
7 4 �  P R I NT : P R I NT " » TH E P E R C ENTAGE 

OF EAR N I NG S  RETA I N E D  BY TH 
E COMPANY . " : GOSUB1 9 8 �  
7 5 � C L S : P R I NT : P R I NTUS I NG " R E I NVES 
TMENT RATE IS # # # . # # % " ; C  
7 6 �  P R I NT : PR I NT " » T H E  RATE OF R E  
T U R N  F ROM R E I NVEST I NG TH 
E R ETA I N ED EARN I NGS . " : GOS 

U B 1 9 8 �  
7 7 �  C L S : P R I NT : P R I NTUS I NG " R ETURN 
ON TOTAL ASSETS I S  # # # . #  
# % " ; D  
7 8 �  P R I NT : P R I NT " » MEASURES MANAG 
EM E NTS A B I L I TY TO EARN A PROF 
IT ON THE TOTAL ASS ETS EMPLOYE 
D . " : GOSUB 1 9 8 �  
7 9 �  CLS : P R I NT : P R I NTU S I NG " OP E RATI 
NG P RO F I T  MARG I N  I S  # # # . #  
# % " ; E  
8 �� P R I NT : P R I NT " » MARG I N  OF PROF 
I T  B E FORE TAX E S , BASED ON N ET S 
A L E S . " : GOSU B 1 9 8 �  
8 1 � CLS : P R I NT : P R I NTUS I N G " PR ETAX 
PROF I T  MARG I N  I S  # # # . # # % " ; F  
8 2 �  P R I NT : P R I NT " » MARG I N  OF PROF 
IT B E FORE TAX E S ,  BAS E D  ON TOTAL 

I NCOME . " : GOSUB1 9 8 �  
8 3 � CLS : P R I NT : P R I NTUS I N G " TAX RAT 
E IS # # t . # # % " ; G  
8 4 �  P R I NT : PR I NT " » RATE OF TAX ES 
ON I NCOME . " : GOSUB 1 9 8 �  
8 5 �  CLS : P R I NT : P R I NTUS I NG " CURRENT 

RAT I O  I S  # # # t . # # : l " ; I  
8 6 �  P R I NT : P R I NT " » P E RCENT OF CUR 
R ENT A S S E TS TO CURRENT L I A B I L  
I T I E S . " : GOSUB1 9 8 �  
8 7 �  C L S : P R I NT : P R I NTUS I N G " CAPI TAL 

STRUCTURE IS $ # # # # # # # # # " ; J 
8 8 �  P R I NT : P R I NT " » T H E  SUM O� OWN 
ER EQU I TY OR STOCKHOLDERS E 
Q U I TY AND LONG- TERM D E B TS . " : G 
OSUB 1 9 8 �  
8 9 �  CLS : P R I NT : P R I NTUS I N G " CASH F L  
OW I S  $ # # t # # # # t # " ; K  
9�� P R I NT : PR I NT " » T H E  SUM O F  N E T  

P RO F I T  A N D  D E P R E C I ATION . "  
: GOSU B 1 9 8 �  
9 1 �  CLS : P R I N T : P R I NTUS I NG " EARN I NG 
S P E R  S H A R E  I S  $ # # # # # . # i " ; L  
9 2 �  P R I N T : P R I NT " » P RO F I T  P E R  S H A  
R E  OF COMMON STOCK . " : GOSUBI 
9 8 �  
9 3 �  CLS : P R I NT : P R I NTUS I N G " EQU I TY 
TURNOV E R  t # # # # . t # % " ; N  
9 4 �  P R I NT : P R I NT " » T I M E S  EQU I TY I 
S TURNED OVER . " : GOSUB 1 9 8� 
9 5 � C L S : P R I NT : P R I NTUS I NG " N E T  P RO 
F I T  MARG I N  I S  # # # . # # % " ; H  
9 6 �  P R I NT : P R I NT " » P E RCENT OF PRO 
F I T  EARN E D , BASED ON NET S 
A L ES . " : GOSUB 1 9 8 �  
9 7 �  CLS : P R I NT : P R I NTUS I N G " EQU I TY 
TO D E B T  I S  # # # . # # : l " ; AA 

9 8 �  P R I NT : P R I NT " » S HOWS T H E  EQUI 
TY COMPARED TO T H E  TOTAL L I AB 
I L I T I E S . " : GOSUB 1 9 8 �  
9 9 �  CLS : P R I NT : P R I N T "  CAP I TA L  C 
ONT R I B U T I ONS : " : P R I NT : P R I NTU S I NG "  
C R E D I TORS EQU I TY I S  # # # . # # % " ; AC :  
P R I NTUS I NG " OWNERS EQU I TY I S  # # # . 
# # % " ; AD 
l ��� P R I NT : P R I NT " » P ERCENT OF TO 
TAL EQU I T I ES TO EAC H . " : GOSUBI 
98� 
l�l� CLS : P R I NT : P R I NTUS I NG " D I V I D E  
ND Y I E L D  I S  # # # . # # % " ; A E  
1 � 2 �  P R I NT : P R I NT " » RATE EARNED B 
Y STOC KHOLDE R S , BAS ED ON C U R R  
ENT MARK ET RATE . " : GOSUB 1 9 8 �  
1 � 3 �  CLS : P R I NT : P R I NTUS I NG " P R I C E ­
EARNI NGS RAT I O  I S # # # # . # # : l " ; AF 
1 � 4 �  P R I NT : P R I NT " » S HOWS T H E  P R I  
CE P E R  S H A R E  COMPARED T O  E 
A R N I NGS . " : GO S U B 1 9 8 �  
1 � 5 �  CLS : P R I NT : P R I NTU S I NG " AC I D-T 
EST RAT IO IS # # # . # # : l " ; AG 
1 � 6 �  P R I NT : P R I NT " » P E RCENT OF AS 
S ETS THAT CAN BE QU I C K L Y  CONVE 
RTED TO CASH , OVER C U R R E NT 
L I AB I L I T I ES . " : GOSUB 1 9 8 �  
1 � 7 �  CLS : P R I N T : P R I NTUS I NG " ACCOUN 
TS R E C E I VABLE TURNOVER I S  # # # # #  
# . # # " ; AH 
1 �8 �  P R I NT : P R I NT " » I N D I CAT ES HOW 

LONG IT TAK E S  T O  COLLECT DE 
BTS . " : GOSU B 1 9 8 �  
1 � 9 �  CLS : P R I NT : P R I NTUS I N G " BOOK V 
A L U E  P E R  S HA R E  I S  $ # # # # . # # " ; A I  
l l �� P R I NT : P R I NT " » P R I C E  P E R  S H A  
R E  OF COMMON STOCK IN T H E  
COMPAN I ES BOOKS . " : GOSUB1 9 8 �  
l l l �  CLS : P R I NT : P R I NTUS I NG " OP E RAT 
I NG E X P E N C E  RAT I O  I S  # # # .  
# # : l " ; AJ 
1 1 2 �  P R I N T : P R I N T " » PERCENT OF OP 
E RAT I NG EXPENC E S ,  BAS ED ON NET 
S A L E S . " : GOSUB1 9 8 �  
1 1 3 �  C L S : P R I NT : P R I NTUS I NG " D E B T  R 
ATIO I S  # # # # # # . # # : l " ; AK 
1 1 4 �  P R I NT : P R I NT " » P E RCENTAG E OF 

ASSETS F I NANCED THROUGH BORRO 
W I NG . " : P R I NT@ 4 8 4 , " P R E S S  < ENTER> 
TO RETURN " ; : GOSUB1 9 9 �  
1 1 5 � GOT0 6 �� 
1 1 6 �  C L S : P R I NT " l S T  S ET : " : PR I NT : P  
R I NT U S I NG " RETURN ON EQU I TY # 
# # # . # # % " ; A  
1 1 7 �  P R I NTUS I N G " RETENTION RATE 

# # # # . # # % " ; B  
1 1 8 �  P R I NTUS I NG " R E I NVESTMENT RAT 
E U U . # # % " ; C 
1 1 9 �  P R I NTUS i N G " RETURN ON ASS ETS 

U U . # # % " ; D  
1 2 �� P R I NTU S I NG " OP E R  P RO F I T  MARG 
IN U U . # # % " ; E  
1 2 1 � P R I NTUS I NG " P R ETAX PROF MARG 
IN U U . # # % " ; F  
1 2 2 �  P R I NTUS I N G " TAX RATE 

U U . # # % " ; G  
1 2 3 � P R I NTUS I N G " CURRENT RAT I O  

U # # . # # : l " ; I  
1 2 4 �  P R I NTUS I NG " CAP I TAL STRUCTUR 
E $ # # # # J# # # # " ; J  
1 2 5� P R I NTUS I N G " EARN I NG S  P E R  S H A  
R E  ® # # # # # # . # # " ; L  
1 2 6 �  P R I NTUS I N G " CASH F LOW 

$ U U # U U " ; K  
1 2 7 � P R I NTUS I NG " EQU I TY TURNOV E R  

U # # . # # % " ; N  
1 2 8 � GOSU B 1 9 8 �  
1 2 9 � CLS : P R I NT " 2ND S ET : " : P R I NT : P  
R I NTUS I NG " N E T  PRO F I T  MARG I N  # #  
U . U % " ; H  
1 3 �� P R I NTU S I NG " EQU I TY TO D E BT 

# # # # . # # : 1 " ; AA 
1 3 1 �  P R I NT " C A P I TA L  CONT R I BUTIONS 

1 3 2� P R I NTUS I N G "  C R E D I TORS E Q U  
I TY # # # # . # # % " ; AC 
1 3 3� P R I NTUS I N G "  OWN ERS EQU ITY 

U U . U % " ; AD 
1 3 4 �  P R I NTUS I NG " D I V I D END Y I E L D  

# # #  # • # #  % "  ; AE  
1 3 5� P R I NTUS I NG " P R I C E  TO EARN I NG 
S # # # # . t t : l " ; AF 
1 3 6 �  P R I NTUS I NG " AC I D-TEST RAT I O  

# # # # . # # : 1 " ; AG 
1 3 7� P R I NTUS I NG " AC C  RECEV TURNOV 
ER # # # # # # # . # # " ; AH 
1 3 8 �  P R I NTUS I N G " BOOK VAL U E  / S H A  
R E  $ # # # # # t . # # " ; A I  
1 3 9 � P R I NTUS I NG " O P E R  E X P  RAT I O  

# # # t . # # : l " ; AJ 
1 4 �� P R I NTUS I N G " DEBT RATIO 

U U . U : 1 "  ; AK 
1 4 1 � P R I NT@ 4 8 4 , " P R E S S  < EN T E R >  TO 

RETURN " ; 
1 4 2 �  GOSUB 1 9 9 �  
1 4 3 �  GOT06�� 
1 4 4 �  C L S : P R I NT " ENTER H EA D I N G  INF 
ORMA T I ON . " : P R I NT 
1 4 5 � P R I N T " CO .  OR CORP . NAM E " : L I 
N E  I N P U T " > " ; A $ 

Listing continued 
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1 4 6 �  P R I NT '  DATE ON T H E  F I NA N C I A L  
R EP ORT ' : L I N E  I N P U T ' > ' ; B $ 

1 4 7 �  C L S : PR I NT @ 4 1 , · . ·  WAR N I NG • •  . 
1 4 8� P R I NT " B E  S U R E  THAT T H E  P R I N  
T E R  I S  ON , T H E  P A P E R  I S  I N S E RTED 

CORRECTLY AND T H E  CABLES A R E  PL 
UGG ED I N !  I '  
1 4 9� P l $ = ' $ # # # # # # # # i " : P2 $ = " i # # # i  
# . # # % " : P 3 $ = · # # # # # . # # : 1 " : P 4 $ = " $ # #  
i t # # . # # ·  
1 5�� P R I NT @ 4 8 6 , ' P R E S S  < ENTER> TO 

GO ' ; : GOSUB 1 9 9� 
1 5 1� P R I NT@ 4 5 7 ,  ' AR E  YOU S U R E  ? "  
: PR I NT@ 4 8 6 , '  ( N ) O  OR ( G ) O  
, 
1 5 2 � E X E C 4 4 5 3 9 : I $ = I NK E Y $  
1 5 3 � I F I $ = ' N " T H EN 6 �� 
1 5 4� I F I $ < > ' G ' TH E N 1 5 2 � 
1 5 5� CLS : P R I NT · P R I NT I NG . . . • 
1 5 6 �  C $ = STR I NG $ ( 3� , " - " ) 
1 5 7 �  P R I NT # - 2 : P R I NT # - 2 , TAB ( 2 5 ) C $ 
: PR I NT # - 2  
1 5 8 �  P R I NT # - 2 , TAB ( 2 6 ) ' F I NANC I A L  
STATEMENT ANALY S I S '  
1 5 9 � Z Z = I NT « 8 � - L EN ( A $ » /2 ) : P R I N  
T # - 2 , TAB ( Z Z ) A$ 
1 6 �� P R I NT # - 2 , TAB ( 2 9 ) " Fo r  t h e  P e  
r i o d  En d i ng " 

1 6 1 �  Z Z = I NT (  ( 8 � - L EN ( B $ )  ) / 2 )  : P R I N  
T # - 2 , TAB ( Z Z ) B $ 
1 6 2 � P R I NT# - 2 : P R I NT # - 2 , TAB ( 2 5 ) C $ 
: PR I NT , - 2 : P R I NT ' - 2 : P R I NT # - 2  
1 6 3 �  P R I NT # - 2 , TAB ( 3� ) " BALANCE S H  
E ET DATA : " : P R I NT ' - 2  
1 6 4 �  P R I NT # - 2 , TAB ( 5 ) ' Qu i c k  a s s e t  
s ' ; : P R I NT , - 2 , TA B ( 2 4 ) ; : P R I N T # - 2 , U  
S I NG P l $ ; BB ; : P R I NT# - 2 , TAB ( 4 5 ) " To t  
a 1 1 i a b i l i t i e s " ; : P R I NT i - 2 , TAB ( 6 4 
) ; : P R I NT t - 2 , U S I NG P l $ ; X  
1 6 5� P R I NT ' - 2 , TAB ( 5 ) " Cu r r e n t  a s s  
e t s ' ; : PR I NT t - 2 , TAB ( 2 4 ) ; : P R I NT # - 2  
, US I NGP l $ ; R ; : P R I NT i - 2 , TAB ( 4 5 ) " Ow 
n e r ' s  equ i ty " ; : P R I NT # - 2 , TAB ( 6 4 ) ; 
: P R I NT # - 2 , U S I NG P l $ ; P  
1 6 6 � P R I NT# - 2 , T AB ( 5 ) " To t a l  a s s e t  
s ' ; : P R I NT # - 2 , TAB ( 2 4 ) ; : P R I NT # - 2 , U  
S I NGP l $ ; B E ; : P R I NT # - 2 , TAB ( 4 5 ) ' Lon 
g t e r m  d e b t s ' ; : P R I NT# - 2 , TAB ( 6 4 ) ;  
: PR I NT # - 2 , U S I NG P l $ ; W 
1 6 7 �  P R I NT i - 2 , T AB ( 5 ) " Acco u n t s  r e  
ce i v a b l e " ; : P R I NT t - 2 , TAB ( 2 4 ) ; : P R I  
NT ' - 2 , U S I NG P l $ ; BC ; : P R I NT i - 2 , TAB ( 
4 5 ) ' Sh a r e s  ou t s ta n d i ng ' ; : P R I NT # -
2 , TAB ( 6 4 ) ; : P R I NT# - 2 , U S I NGP l $ ; Z  

1 6 8� P R I NT # - 2 , TAB ( 5 ) ' C u r r e n t  l i a  
b i l i t i e s " ; : P R I NT# - 2 , TAB ( 2 4 ) ; : P R I  
NT # - 2 , U S I NGP l $ ; V  
1 6 9 �  P R I N T # - 2 : P R I NT # - 2 : P R I NT # - 2 , 
TAB ( 2 9 ) ' I NCOME STATEMENT DATA : ' :  
P R I NT # - 2  
1 7�� P R I NT i - 2 , TAB ( 5 ) " To t a l  i n com 
e ' ; : P R I NT # - 2 , TAB ( 2 4 ) ; : P R I NT # - 2 , U  
S I NG P l $ ; M ; : P R I NT # - 2 , TAB ( 4 5 ) " Ope r 
a t i ng p r o f i t " ; : P R I NT # - 2 , TAB ( 6 4 ) ;  
: P R I NT # - 2 , US I NG P l $ ; S  
1 7 1 �  P R I NT # - 2 , TAB ( 5 ) " Ne t  s a l e s " ; 
: P R I N T # - 2 , TAB ( 2 4 ) ; : P R I NT i - 2 , US I N  
GP l $ ; T ; : P R I NTi - 2 , TAB ( 4 5 ) " To t a l  t 
a x e s " ; : P R I NT # - 2 , TAB ( 6 4 ) ; : P R I NT # -
2 , U S I NG P l $ ; U  
1 7 2� P R I NT # - 2 , TAB ( 5 ) ' Ope r a t i ng e 
x pe n c e s ' ; : P R I NT # - 2 , TAB ( 2 4 ) ; : P R I N  
T # - 2 , US I NGP l $ ; BD ; : P R I NT # - 2 , TAB ( 4  
5 ) ' Ne t  i ncome ' ; : P R I NT # - 2 , TAB ( 6 4 )  
; : P R I NT # - 2 , U S I NG P l $ ; O 
1 7 3 � P R I NT i - 2 , TAB ( 5 ) " Dep r e c i a t i o  
n ' ; : P R I NT i - 2 , TAB ( 2 4 ) ; : P R I NT # - 2 , U  
S I NG P l $ ; Y  
1 7 4 � P R I NT # - 2 : P R I NT# - 2 : P R I NT # - 2 ,  
TAB ( 3 4 ) " OT H E R  DATA : ' : PR I N T # - 2  
1 7 5 � P R I NT i - 2 , TAB ( 5 ) " D i v i de n d s  p 
a i d ' ; : P R I NT# - 2 , TAB ( 2 4 ) ; : P R I NT # - 2  
, US I NG P l $ ; Q ; : P R I NTi - 2 , TAB ( 4 5 ) " Ma 
r k e t  p r i c e / s ha r e ' ; : P R I NT # - 2 , TAB ( 
6 4 )  ; : P R I NT # - 2 , U S I NGP 4 $ ; BA 
1 7 6 �  P R I NT # - 2 :  P R I NT # - 2 : P R I NT # - 2  
, TAB ( 3 3 ) " ANALYS I S  DATA : " : PR I NT # -
2 
1 7 7 � P R I NTi - 2 , T AB ( 5 ) ' Re t u r n  on e 
q u i ty ' ; : P R I N T # - 2 , TAB ( 2 4 ) ; : P R I NT #  
- 2 , U S I NG P 2 $ ; A ; : P R I NT # - 2 , TAB ( 4 5 ) "  
N e t  p r o f i t  ma r g i n ' ; : P R I NT # - 2 , TAB 
( 6 4 )  ; : P R I NT i - 2 , US I NGP 2 $ ; H  
1 7 8 �  P R I NT # - 2 , TAB ( 5 ) " Re t e n t i o n  r 
a t e ' ; : P R I NT i - 2 , TAB ( 2 4 ) ; : PR I NT # - 2  
, US I NG P 2 $ ; B ; : P R I NT # - 2 , TAB ( 4 5 ) " Eq 
u i t y - t o - d e b t " ;  : P R I NT # - 2 , TAB ( 6 4 ) ; 
: P R I NT # - 2 , US I NGP 3 $ ; AA 
1 7 9 �  P R I NT i - 2 , TAB ( 5 ) " Re i n v e s tmen 
t r a t e " ; : P R I NT # - 2 , TAB ( 2 4 ) ; : P R I NT 
i - 2 , U S I NG P 2 $ ; C ; : P R I NT # - 2 , T AB ( 4 5 )  
" Cap i t a l  c on t r i bu t i on : '  
1 8�� P R I NT # - 2 , TAB ( 5 ) " Re t u r n  o n  a 
s s e t s " ; : P R I NT # - 2 , TAB ( 2 4 ) ; : P R I NT #  
- 2 , US I NGP 2 $ ; D ; : P R I NT i - 2 , TAB ( 4 7 ) "  
C r e d i t o r ' s  equ i t y " ; : P R I NT # - 2 , TAB 
( 6 4 )  ; : P R I NT i - 2 , US I NGP 2 $ ; AC 
1 8 1 � P R I NT # - 2 , TAB ( 5 ) · Ope r . p r o f i  
t ma r g i n ' ; : P R I NT # - 2 , TAB ( 2 4 ) ; : P R I  

NT # - 2 , U S I NGP 2 $ ; E ; : P R I NT # - 2 , TAB ( 4  
7 ) " Own e r ' s  e q u i t y " ; : P R I NT i - 2 , TAB 
( 6 4 ) ; : P R I NT i - 2 , U S I NGP2 $ ; AD 
1 8 2 � P R I NT # - 2 , TA B ( 5 ) " p r e t a x  p r o f  
. ma r g i n ' ; : P R I NT # - 2 , TAB ( 2 4 ) ; : P R I  
NT # - 2 , US I NG P 2 $ ; F ; : P R I NT # - 2 , TAB ( 4  
5 ) ' D i v i d e n d  y i e l d ' ; : P R I NT # - 2 , TAB 
( 6 4 ) ; : P R I N T# - 2 , U S I NG P 2 $ ; AE 
1 8 3 � P R I NT# - 2 , TAB ( 5 ) " Tax r a t e ' ; :  
P R I NT # - 2 , TAB ( 2 4 ) ; : P R I NT # - 2 , U S I NG 
P2 $ ; G ; : P R I NT # - 2 , TAB ( 4 5 ) " P r i c e - e a  
r n i n g  r a t i o " ; : P R I NT # - 2 , TAB ( 6 4 ) ; :  
P R I NT i - 2 , U S I NGP 3 $ ; AF 
1 8 4� P R I NT # - 2 , TAB ( 5 ) " C u r r e n t  r a t  
i o ' ; : P R I NT # - 2 , TAB ( 2 4 ) ; : P R I NT # - 2 ,  
U S I NG P 3 $ ; I ; : P R I NT # - 2 , TAB ( 4 5 ) ' Ac i  
d - t e s t  r a t i o " ; : P R I NT # - 2 , TAB ( 6 4 ) ;  
: PR I N T# - 2 , US I NG P 3 $ ; AG 
1 8 5 � P R I NT # - 2 , TAB ( 5 ) ' Cap i t a l  s t r  
u c t u r e ' ; : P R I NT i - 2 , TAB ( 2 4 ) ; : P R I NT 
# - 2 , U S I NGP l $ ; J ; : P R I NT # - 2 , TAB ( 4 5 )  
" Ace . r e c . t u r no v e r ' ; : PR I NT # - 2 , T  
AB ( 6 4 ) ; : P R I NT # - 2 , US I NG ' # # # #  T I M E  
S ' ; AH 
1 8 6 �  P R I NT # - 2 , TAB ( 5 ) " Ca s h  f lo w ' ; 
: PR I N T # - 2 , TAB ( 2 4 ) ; : P R I NT # - 2 , US I N  
G P l $ ; K ; : P R I NT # - 2 , TAB ( 4 5 ) " Book va 
l u e / s h a r e " ; : P R I NT # - 2 , TAB ( 6 4 ) ; : PR 
I NT # - 2 , US I NGP 4 $ ; A I 
1 8 7� P R I NT # - 2 , TAB ( 5 ) ' Ea r n i ng s  pe 
r s h a r e " ; : P R I NT # - 2 , TAB ( 2 4 ) ; : P R I N  
T i - 2 , US I NGP 4 $ ; L ; : P R I NT # - 2 , TAB ( 4 5 
) · Ope r .  e x p e n c e  r a t i o ' ; : P R I NT # - 2  
, TAB ( 6 4 ) ; : P R I N T # - 2 , U S I NG P 3 $ ; AJ 
1 8 8 �  P R I NT # - 2 , TAB ( 5 ) " Equ i t y  t u r n  
o v e r ' ; : P R I NT # - 2 , TAB ( 2 4 ) ; : P R I NT# -
2 , U S I NG P 2 $ ; N ; : P R I NT # - 2 , TAB ( 4 5 ) " D  
e b t  r a t i o " ; : P R I NT # - 2 , TAB ( 6 4 ) ; : P R 
I NT # - 2 , U S I NG P 3 $ ; AK 
1 8 9� P R I NT # - 2 : P R I NT # - 2  
1 9 �� P R I NT : P R I NT " DO YOU WANT ANO 
THER COPY ? ( yiN ) ' ;  
1 9 1 � E X EC 4 4 5 3 9 : I $ = I N K E Y $  
1 9 2 � I F I $ < > ' Y ' TH EN 6 � �  
1 9 3 �  FORXX= lT0 1 6 : P R I NT # - 2 : N E XT : G  
OT0 1 5 5 �  
1 9 4 �  P R I NT@ 4 8 5 , ' AR E  YOU S U R E ?  ( Y  
IN ) " ;  
1 9 5 � EXEC 4 4 5 3 9 : I $ = I N K E Y $  
1 9 6 �  I F I $ = " Y " TH ENCLS : END 
1 9 7 � GOT06�� 
1 9 8 �  P R I NT @ 4 8 3 , " PR E S S  < EN T E R >  TO 

CON T I N U E " ;  
1 9 9� I $ = I N K E Y $ : I F I $ < > C H R $ ( 1 3 ) TH E  
N 1 9 9 � E L S E  RETURN 

The AUTO 
Difference 
(A rticle on page 40) 
Program Listing 1 .  Autonum Basic Driver 

5 C LE A R 2 �� , 3 2 1 9 9  
1 �  FOR I =  3 2 2�� T O  3 2 6 6 7  
2 �  R EAD X 
3� POKE I , X  
4 �  NEXT I 
5� E X E C 3 2 2�� 
6 �  DATA 7 9 ,  9 5 , 2 � 6 , 1 ,  3 2 ,  1 6 6  
, 1 9 6 ,  3 9  
7� DATA 6 ,  2 3 5 ,  1 9 6 ,  5 1 ,  7 4 ,  3 2  
, 2 4 6 , 2�2 
8 �  DATA 1 2 8 ,  2 4 7 ,  1 2 5 ,  2 5 � ,  1 3 4  
, 1 ,  1 6 7 , 1 9 6  
9 �  DATA 1 4 2 ,  1 2 5 ,  2 4 3 ,  1 7 5 ,  6 5 ,  

1 4 2 ,  1 2 5 ,  2 4 9  
1 �� DATA 1 7 5 ,  6 7 , 1 1 1 ,  7 4 ,  1 4 2 ,  

� ,  1 � ,  1 9 1  . 
1 1 � DATA 1 2 7 , 1 5 4 , 5 7 , 6 5 , 8 5 ,  
8 4 ,  2 �7 , 1 2 6  
1 2 � DATA 1 ,  1 2 8 ,  2 2 6 ,  1 4 2 ,  1 2 5 ,  

2 4 7 ,  1 2 6 ,  1 7 3  
1 3 �  DATA 2 1 2 ,  3 8 , U ,  1 4 1 ,  9 4 ,  
2 4 3 ,  1 2 7 ,  1 5 4  
1 4 �  DATA 1 9 � ,  1 2 7 ,  1 5 4 ,  3 2 ,  4 6 ,  

1 2 9 ,  4 4 ,  3 8  
1 5 � DATA 1 8 ,  1 4 1 ,  8 � ,  5 2 ,  6 ,  1 8  
9 ,  1 7 8 ,  1 � 9  
1 6 � DATA 1 8 9 ,  1 8 3 ,  6 1 ,  5 3 ,  6 ,  5 
2 ,  1 6 ,  2 2 7  
1 7 �  DATA 2 2 5 , 3 2 ,  2 4 ,  1 8 9 ,  1 8 3 ,  

6 1 ,  5 2 ,  1 6  
1 8 � DATA 1 5 7 ,  1 6 5 ,  3 8 ,  7 ,  5 3 ,  6 
, 1 9 � ,  1 2 7  
1 9 �  DATA 1 5 4 ,  3 2 ,  8 ,  1 8 9 ,  1 7 8 ,  
1 � 9 , 1 8 9 ,  1 8 3  
2�� DATA 6 1 ,  5 3 ,  6 ,  1 6 ,  1 3 1 ,  2 4  
9 ,  2 5 5 ,  3 5  
2 1 �  DATA 2 ,  3 2 ,  6 8 ,  2 5 3 ,  1 2 7 , 1 
5 2 , 4 8 , 3 1  
2 2 �  DATA 1 4 � ,  2 4 9 , 2 5 5 ,  3 7 ,  5 ,  
1 4 2 ,  1 2 6 , 1 8 3  
2 3 �  DATA 3 2 ,  5 6 ,  4 8 ,  1 ,  1 9 1 ,  1 2  
7 ,  1 5'4 , 1 3 4  
2 4 �  DATA 1 2 6 ,  1 8 3 ,  1 ,  1 3 � ,  1 4 2 ,  

1 2 6 , 2 � 5 , 1 9 1  
2 5 �  DATA 1 ,  1 3 1 ,  5 7 , 1 7 4 ,  1 5 9 ,  
� ,  2 5 ,  3 9  



2 6 0'  DATA 2 2 ,  1 5 8 ,  2 7 ,  4 8 , 3 0' ,  5 , 2 4 , 1 2 9  7 0 0 7  C A  8 0  0 0 2 3 0  PNTR ORB 1 1 2 8  B=TOKEN V A L U E+ 1 2 8  

2 ,  1 6 ,  2 3 6  4 6 .0'  DATA 2 1 , 3 9 ,  3 1 ,  1 2 9 , 3 ,  3 9  7 00 9  P 7  7 D F A  0 0 2 4 0  STB SUBVAL SAVE FOR " CH E C K "  ROUT I N E  

2 7 .0'  DATA 1 3 .0' ,  1 6 , 1 6 3 ,  2 2 8 , 3 9 , 4 2 ,  1 2 9  
7 DDC 8 6  0 1 0 0 2 5 0 LOA I I  NUMBER O F  WORDS= l 

, 7 DDE A 7  C 4  0 0 2 6 0  STA , U  SAVE I N  NUMBER-OF-WORDS POI NTER 
4 ,  1 5 6 , 2 5  4 7 .0' DATA 3 1 ,  3 5 ,  2 3 1 , 1 9 3 , 2 4 5 ,  7 DEO 8 E  7 D f J  0 0 2 7 0  LOX I L I ST LOCATION OF WORD L I ST 

2 8 .0'  DATA 3 4 ,  2 4 5 ,  5 .0' ,  9 8 ,  2 3 6 , 3 4 ,  2 2 7 , 1 8 9  7 D E 3  A F  4 1  0 0 2 8 0  STX 1 , U  SAVE I N  WORD L I ST P O I NTER 
7 D E 5  8E 7 D F9 0 0 2 9 0  LOX ' CHECK ADDRESS OF TOKEN C H EC K  ROUT I N E  

2 ,  5 7 ,  7 9  4 8 .0'  DATA 1 6 2 ,  1 3 .0' ,  1 6 7 ,  1 2 8 ,  9 2  7 0 E 8  A F  4 3  0 0 3 0 0  STX 3 , U  SAVE I N  J U M P  ADDRESS 
2 9 0'  DATA 9 5 ,  5 7 ,  1 4 .0' ,  2 4 9 , 2 5 5 ,  , 3 2 ,  2 1 9 ,  9 3  7 D EA 6 F  4 A  0 0 3 1 0  CLR 1 0 , U  S IGNAL LAST BLOCK O F  DATA 

3 5 ,  6 9 ,  1 4 2  4 9 .0'  DATA 3 9 ,  2 1 6 , 1 8 9 ,  1 6 2 ,  1 3 .0'  7 D EC 8 E  O O O A  0 0 3 2 0  LOX U O DEFAULT L I N E  I NCREMENT 
7DEF B F  7 F 9 A  0 0 3 3 0  STX L I N I N C  SAVE F O R  ' AUTO ' 

3 .0'.0' DATA 1 2 6 , 1 6 6 , 1 3 4 ,  5 7 , 1 8 3  , 9 .0' ,  4 8 ,  3 1  7 D F 2  3 9  0 0 3 4 0  RTS 

, 1 ,  1 3 0'  , 2 1 4  5 .0'.0' DATA 3 2 ,  2 .0' 8 , 9 3 ,  3 9 , 2 .0' 5 , 0 0 3 5 0  * DATA FOR BAS I C , JM P  TB L E , TOKEN C HECK I NG ROU T I N E  

3 1 .0'  DATA 1 3 7 ,  1 9 7 ,  3 1 ,  3 9 ,  5 ,  1 1 3 4 ,  8 ,  1 8 9  
7 Df J  4 1  0 0 3 6 0  L I ST FCC /AUT/ 
7 D F 6  C F  0 0 3 7 0  FCB ' 0+ 1 2 8  

3 4 ,  1 3 ,  1 8 9  5 1 .0'  DATA 1 6 2 ,  1 3 .0' ,  4 8 , 3 1 ,  9 .0' ,  7 D F 7  7 E O l  0 0 3 8 0  TAB L E  F O B  AUTO 

3 2 .0'  DATA 1 6 2 ,  1 3 0'  , 1 6 6 , 1 2 8 , 3 9  3 8 ,  2 4 8 , 3 2  7 D F 9  8 0  0 0 3 9 0  C H E C K  FCB 1 2 8 

5 ,  1 8 9 ,  1 6 2  5 2 .0'  DATA 1 9 3 , 1 3 4 , 5 7 , 1 8 3 , 1 ,  
7 DF A  0 0 4 0 0  SUBVAL RMB 1 

, 7 D FB 8 E  7 D P 7  0 0 4 1 0  LOX ,TABLE X = A D DRESS O F  JUMP TABLE 
3 3 .0' DATA 1 3 .0' ,  3 2 ,  2 4 7 ,  1 2 6 , 1 7 2  1 3 .0' ,  1 3 4 ,  1 3  7 DFE 7 E  ADD4 0 0 4 20 JMP 4 4 5 0 0  RETRN CNTRL TO BAS I C  I NTERPRETER 

1 1 8 ,  6 6 ,  6 5  5 3 .0'  DATA 1 2 6 , 16 2 ,  1 3 .0' ,  5 .0' ,  9 8 ,  7 E O l  2 6  O A  0 0 4 3 0  AUTO BNE GETNUM BRNCH I F  AUTO IS NOT TYPED , 
7 E 0 3  8 0  5 E  0 0 4 4 0  F I N D  VALUE O F  LAST L I N E  NUMBER 

3 4 .0'  DATA 6 8 ,  3 2 ,  7 6 , 7 3 ,  7 8 , 6 9  1 8 9 ,  1 6 2 ,  1 3 .0' 
BSR FNDEND 

7E05 F3 7 F 9 A  0 0 4 5 0  ADDD L I N  I NC ADD I N C RMT TO LAST L I N E  NUMBR 
, 3 2 ,  7 8  5 4 .0'  DATA 7 9 , 1 6 7 , 1 3 2 ,  1 4 2 ,  2 ,  7 E 0 8  BE 7 F9 A  0 0 4 6 0  LOX L I N I NC X=VALUE OF I N C REMENT 

3 5 .0'  DATA 8 5 ,  7 7 ,  6 6 ,  6 9 ,  8 2 ,  1 3  2 2 .0' ,  5 7 , 5 2  7 E O B  2 0  2 E  0 0 4 7 0  BRA SETUP STORE A N D  RETURN TO BAS I C  
7 E O D  8 1  2C 0 0 4 8 0  GETNUM CMPA , ' , NEXT CHARACTER A COMMA? 

, .0' ,  6 6  5 5 .0'  DATA 8 6 ,  2 .0' 6 , 1 ,  2 1 8 ,  1 6 ,  1 7 E O F  2 6  1 2  0 0 4 9 0  BNE LNDEF GO IF NOT A COMMA 

3 6 .0'  DATA 6 5 ,  6 8 ,  3 2 ,  7 3 ,  7 8 ,  6 7  4 2 ,  1 ,  2 1 7  7 E 1 1  8 0  5 0  0 0 5 0 0  B S R  FNDEND F I N D  VALUE OF LAST L I N E  NUMBER 

8 2 ,  6 9  5 6 .0'  DATA 1 1 1 ,  1 6 4 ,  2 3 7 , 1 9 6 ,  1 6  7 E 1 3 3 4  0 6  0 0 5 1 0  P S H S  0 SAVE L I N E  NUMBER VALUE , 7 E 1 5  BD B 2 6 D  0 0 5 2 0  JSR 4 5 6 7 7  SYNTAX CHECK FOR " , 
3 7 .0'  DATA 7 7 ,  6 9 ,  7 8 , 8 4 ,  3 2 ,  8 6  6 ,  6 5 ,  1 6 7 , 6 6  7 E 1 8  B D  B 7 3 D  0 0 5 3 0  JSR 4 6 9 0 9  GET VALUE O F  L I N E  I NCREMENT 

, 6 5 ,  7 6  5 7 .0'  DATA 1 3 4 ,  1 .0' ,  1 4 1 , 1 8 ,  6 1 , 7 E I B  3 5  0 6  0 0 5 4 0  P U L S  0 RESTORE VALUE OF LAST L I N E NUMBER 

3 8 .0'  DATA 8 5 ,  6 9 ,  1 3 ,  0' ,  5 7 , 1 5 .0'  8 .0' ,  2 3 5 ,  6 6  7 E I D  3 4  1 0  0 0 5 5 0  A D D L I N  P S H S  X SAVE I NCREMENT VALUE FOR A D D I T I ON 
7 E l F E3 E l  0 0 5 6 0  ADDD , s++ ADD I T  TO LINE NUMBER VALUE 

, 1.0'4 , 7 6  5 8 .0'  DATA 2 .0' 3 , 4 8 ,  2 3 1 , 1 6 2 , l.0' 9 7 E 2 1  2 0  1 8  0 0 5 7 0  BRA SETUP STORE LINE NUMBER, I NCREMENT 

3 9 .0'  DATA 3 9 , 1 ,  5 7 , 1 9 .0' ,  1 2 7 ,  1 , 6 5 ,  3 8 , 2 3 6  7 E 2 3  BD B 7 3 D  0 0 5 8 0  LNDEF JSR 4 6 9 0 9  GET L I N E  NUMBER VALUE 

5 2 ,  1 4 1 ,  1 7 .0'  5 9 .0'  DATA 1 .0' 9 , 1 9 6 , 3 8 , 2 3 2 ,  5 3 ,  7 E 2 6  3 4  1 0  0 0 5 9 0  P S H S  X SAVE L I N E  NUMBER VALUE 
7E28 90 A5 0 0 6 0 0  JSR 1 6 5  END O F  L I N E/COMMAND? 

4.0'.0' DATA 3 1 ,  1 6 ,  1 4 1 ,  1 1 5 , 2 4 3 ,  2 1 4 ,  5 2 ,  2 7 E 2 A  2 6  0 7  0 0 6 1 0  BNE GT I NC GO I F  NOT END OF L I N E/COMMAND 

1 2 7 , 1 5 4 ,  3 7  6 .0'.0' DATA 7 9 , 2 3.0' ,  1 9 6 , 1 4 1 ,  1 .0' ,  7 E 2 C  3 5  0 6  0 0 6 2 0  P U L S  0 D = L I N E  NUMBER VALUE 

4 1 .0'  DATA 1 6 6 , 2 5 3 , 1 2 7 ,  1 5 2 ,  1 4  2 3 1 , 1 9 6 , 2 3 .0'  
7 E 2 E  B E  7 F 9 A  0 0 6 3 0  LOX L I N I NC X = I N C R EMENT VALUE 
7 E 3 1  20 08 0 0 6 4 0  BRA SETUP STORE LINE NUMBER A N D  I NCREMENT 2 ,  2 ,  2 2 1 , 1 6 6  6 1 .0'  DATA 6 5 ,  1 4 1 ,  4 ,  2 3 1 ,  6 5 ,  5 7 E 3 3  B D  B 2 6 D  0 0 6 5 0  G T I NC JSR 4 5 6 7 7  SYNTAX C H ECK FOR A COMMA 

4 2 .0'  DATA 1 6 .0' ,  3 9 ,  7 ,  1 6 7 , 1 2 8 ,  3 ,  1 3 .0' ,  1 4 2  7 E 3 6  B D  B 7 3 D  0 0 6 6 0  J S R  4 6 9 0 9  GET VALUE O F  I NC R EMENT 
7 E 3 9  3 5  0 6  0 0 6 7 0  PULS 0 D - L I N E  NUMBER VA LUE 

L 8 9 , 1 6 2 ,  1 3 .0' 6 2 0'  DATA .0' ,  8 ,  8 8 ,  7 3 ,  1 6 1 , 9 8 ,  7 P B  1 0 8 3  F 9 F F  0 0 6 8 0  SETUP CMPD ' 6 3 9 9 9  I LLEGA L L I N E  NUMBER VALUE? 
4 3 .0'  DATA 3 2 ,  2 4 5 , 1 3 4 ,  3 2 ,  1 6 7 ,  3 7 ,  3 7 E 3 F  2 3  0 2  0 0 6 9 0  B L S  GDNMBR GO IF NOT I L LEGAL VALUE 

1 2 8 ,  1 8 9 , 1 6 2  6 3 .0' DATA 1 6 .0' ,  9 8 ,  9 2 ,  4 8 , 3 1 ,  3 7 E 4 1  2 0  4 4  0 0 7 0 0  BRA B L E R R  P R I NT ' BAD L I NE NUMBER ' 
7 E 4 3  P O  7 F 9 8  0 0 7 1 0  GONMBR STD FRSTLN SAVE L I N E  NMBR VALU FOR PRNTOUT 

4 4 .0'  DATA 1 3 .0' ,  9 5 ,  1 8 9 ,  1 6 1 , 1 1 8  8 ,  2 4 3 ,  5 7  7 E 4 6  3 0  I F  0 0 7 2 0  LEAX - l , X  SUBTRACT O N E  PROM I NCREMENT VA LUE 

, 1 3 2 ,  1 2 7 , 1 2 9 6 4 .0'  DATA .0' ,  1 4 .0' ,  .0' ,  l.0' ,  2 5 5 ,  .0' ,  7 E 4 8  8 C  F 9 F F  0 0 7 3 0  CMPX 1 6 3 9 9 9  I N C REMENT VALUE TOO LARG E ?  

4 5 .0'  DATA 1 3 ,  3 9 ,  6 4 ,  1 2 9 ,  8 ,  3 9  2 5 5 ,  .0' 7 E 4 B  2 5  0 5  0 0 7 4 0  BLO G D I N C  G O  I F  NOT TOO LARGE 
7 E 4 D  8 E  7 E B 7  0 0 7 5 0  LOX ' B D I N C  X=ADDRESS O F  ' BAD I NCREMENT ' MESSA 
7 E 5 0  2 0  3 8  0 0 7 6 0  BRA PNTERR GO P R I NT IT 
7 E 5 2  3 0  0 1  0 0 7 7 0  G D I N C  LEA X 1 , X  I NCREMENT=OR I G I NA L  VALUE 
7 E 5 4  B F  7 F 9 A  0 0 7 8 0  STX L I N I NC SAVE FOR OUTPUT 

I 7 E 5 7  8 6  7 E  0 0 7 9 0  LOA 1 1 2 6  SET U P  RAM HOOK 

Program Listing 2. Autonum Source-Code Listing 7 E 5 9  B7 0 1 8 2  0 0 8 0 0  STA 3 8 6  T O  JUMP T O  NUMOUT ROUT I NE 
7 E 5 C  8 E  7 ECD 0 0 8 1 0  LOX , N UMOUT 

I 7 E 5 F  B F  0 1 8 3  0 0 8 2 0  STX 3 8 7  
7 E 6 2  3 9  0 0 8 3 0  RTS 

... 0 0 1 0 0  ' PROGRAM AUTONUM 7 E 6 3  A E  9 F  0 0 1 9  0 0 8 4 0  FNDEND LOX ( 2 5 J X < > O  I F  A PROGRAM I S  P R ESENT 

I 0 0 1 1 0  *WR ITTEN BY JEFF M I K E L  7 E 6 7  2 7  1 6  0 0 8 5 0  BEQ NOPRG GO IF NONE IN MEMORY 
0 0 1 2 0  * FOLLOWING IS I N I T I A L I ZATION ROUT I NE 7 E 6 9  9 E  I B 0 0 8 6 0  LOX 27 X = E N D  O F  BASIC PROGRAM+2 
0 0 1 3 0  'WH I C H  SETS U P  POINTERS SO BAS I C  W I LL RECOG N I Z E  ' AUTO ' 7 E 6 B  3 0  l E  0 0 8 7 0  L E A X  - 2 , x  X - E N D  O F  BAS I C  PROGRAM 

7 DC 8  0 0 1 4 0  ORG 3 2 2 0 0  7 E 6 D  3 4  1 0  0 0 8 8 0  P S H S  X SAVE FOR COMPA R I SON § 7 DC 8  4 F  0 0 1 5 0  START CLRA 7 E 6 F  EC 8 2  0 0 8 9 0  LOOPl LDD , - x C H ECK FOR B EG I NN I NG OF LAST L I N E  
7 D C 9  5 F  0 0 1 6 0  CLRB 7E71 10A3 E4 0 0 9 0 0  CMPD , S  FOUND B EG I NNI NG? 
7 DCA CE 0 1 2 0  0 0 1 7 0  LOU ' 2 8 8  ADDRESS O F  F I RST WORD L I S T  BLOCK 7 E 7 4  2 7  0 4  0 0 9 1 0  BEQ GOT L I N  G O  I F  S O  
7DCD A 6  C4 0 0 1 8 0  LOOPO LOA , U I S  IT LAST BLOC K ?  7 E 7 6  9 C  1 9  0 0 9 2 0  CMPX 2 5  CHECKED ENT I RE PROGRAM? 

i 7DCF 2 7  0 6  0 0 1 9 0  BEQ PNTR GO IF I T  IS LAST B LOCK 7 E 7 8  2 2  F 5  0 0 9 3 0  B H I  LOOPl REPEAT If NOT 
7 0 0 1  EB C4 0 0 2 0 0  ADDB , U  LST TKN VALU+NMBR O F  TKNS I N  BLCK 7E7A 3 2  6 2  0 0 9 4 0  GOT L I N  LEAS 2 , S  RESTORE STACK 
7003 3 3  4 A  0 0 2 1 0  LEAU 1 0 , U  U=ADDRESS OF NEXT BLOCK 7 E 7 C  EC 02 0 0 9 5 0  LDD 2 , x  D=VA L U E  OF LAST L I N E  NUMBER 
7005 2 0  F 6  0 0 2 2 0  BRA LOOPO REPEAT U NT I L  LAST B LOCK FOUN D  7 E 7 E  3 9  0 0 9 6 0  RTS 

• Listing continued 
... 



I 
% 7 E 7 F  4 F  0 0 9 7 0  NOPRG CLRA O=NO LINE NUMBER 7 F 3 2  30 IF 0 1 7 1 0  LEAX - l , X  DE LETE PRES ENT CHARACTER 

� 7 E 8 0  S F  0 0 9 8 0  CLRB 7 F 3 4  S A  0 1 7 20 DECB SUBTRCT 1 FROM CHARS IN B U F E R  
7 E 8 l  3 9  0 0 9 9 0  RTS 7 F 3 5  26 F8 0 1 7 3 0  B N E  LOOP4 R E P EA T  U NT I L  B U F F E R  EMPTY 
7 E 8 2  8C F 9 H  0 1 0 0 0  SNCHK CMPX 1 6 3 9 9 9  DOES X CONT A I N  AN I L LEGAL V A L U E ?  7 F 3 7  2 0  C l  0 1 7 4 0  BRA LOOP3 

S 7 E 8 5  2 3  4 5  0 1 0 1 0  BLS OKNUM RETRN IF N OT , PRNT ' BAD L I N E  NMB R '  7 F 3 9  8 6  3 9  0 1 7 5 0  B R K K E Y  LOA , 5 7  CLOSE RAM HOOK 
7 E 8 7  8 E  7 E A 6  0 1 0 2 0 B L E R R  L O X  ' BONUM X=AOORESS OF " BAD L I N E "  M E S S AGE 7 F 3 B  B 7  0 1 8 2  0 1 7 6 0  STA 3 8 6  
? E8A 8 6  3 9  0 1 0 3 0  PNTERR LOA 1 5 7  CLOSE RAM 7 F 3 E  86 00 0 1 7 7 0  LOA 1 1 3  P R I NT C A R R I AGE RETURN 
7 E8C B7 0 1 8 2  0 1 0 4 0  STA 3 8 6  HOOK 7 F4 0  7E A 2 8 2  0 1 7 8 0  JMP 4 1 6 0 2  AND RETURN TO B A S I C  
7 E 8 F  06 8 9  0 1 0 5 0  LOB 1 3 7  CHECK TO S E E  O F  A CAR R I AG E  RETURN 7 F O  3 2  6 2  0 1 7 9 0  ENO I NP LEAS 2 , S  RESTORE STACK r 7 E 9 1  C 5  I F  0 1 0 6 0  B I T B  1 3 1  N E E DS T O  B E  P R I NTED 7 F 4 5  BO A 2 8 2  0 1 8 0 0  J S R  4 1 6 0 2  P R I NT CARR I AGE RETURN 
7 E 9 3  2 7  0 5  0 1 0 7 0  BEO S K I P 2  G O  I F  NOT 7 F 4 8  4 F  0 1 8 1 0  CLRA A = O  SGNALS END O F  I NPT Ia 7 E 9 5  8 6  0 0  0 1 0 8 0  LOA f l 3  P R I NT A 7 F 4 9  A 7  8 4  0 1 8 2 0  STA , x  FLAG E N D  O F  B U F F E R  C !. 7 E 9 7  B D  A 2 8 2  0 1 0 9 0  J S R  4 1 6 0 2  C A R R I AG E  RETURN 7 F 4 B  8E 0 2 0C 0 1 8 3 0  LOX 1 7 3 2  X=START O F  B U F F E R - l  
7 E 9 A  A 6  8 0  0 1 1 0 0  S K I P 2  LOA , X + A�NEXT CHARACTER I N  MESSAGE 7 F 4 E  39 0 1 8 4 0  RTS RETURN TO B A S I C  

• 7 E 9 C  2 7  0 5  0 1 1 1 0  BEO ENOMES GO IF LAST O N E  7 F 4 F  3 4  5 6  0 1 8 5 0  B I N 2 0C P S H S  U , X , O  I 7 E 9 E  BO A 2 8 2  0 1 1 2 0 J S R  4 1 6 0 2  P R I NT CHARACTER 7 F 5 1  C E  0 1 DA 0 1 8 6 0  LOU 1 4 7 4  U = SCRATCH U S E  POI NTER 
7 E A l  2 0  F 7  0 1 1 3 0 BRA S K I P 2  REPEAT 7 F 5 4  1 0 8 E  0 1 09 0 1 8 7 0  LOY 1 4 7 3  Y = E NO O F  B U F F E R  
7 EA 3  7 E A C 7 6  0 1 1 4 0  ENOMES JMP 4 4 1 5 0  TRANSFER CONTROL T O  B AS I C  7 F 5 8  6 F A 4  0 1 8 8 0  C L R  , Y FLAG END OF B U F F E R  
7 EA 6  4 2  0 1 1 5 0  BONUM FCC /BAD L I N E  NUMBER/ 7F5A E D  C 4  0 1 8 9 0  STO , U  SAVE D I N  SCRATCH A R E A  
7 E B 5  0 0  0 1 1 6 0  F C B  1 3  7 F 5 C  A 6  4 1  0 1 9 0 0  LOOPS LOA 1 ,  U A = L S B  OF P R ESENT V A L U E  
7 E B6 00 0 1 1 7 0  FCB 0 7 F 5 E  A 7  4 2  0 1 9 1 0  STA 2 ,  U SAVE FOR D I G I T  DETE R M I NAT ION 
7 E B 7  4 2  0 1 1 8 0  B O I N C  FCC /BAD I NCREMENT VALUE/ 7 F 6 0  8 6  OA 0 1 9 2 0  LOA 1 1 0  A = D I V I SOR= 1 0  
7 EC A  0 0  0 1 1 9 0  f C B  1 3  7 f 6 2  8 0  1 2  0 1 9 3 0 B S R  D I V I DE D I V I D E  N U M B E R  BY 1 0  
7 EC B  0 0  0 1 2 0 0  FCB 0 7 f 6 4  3 D  0 1 9 4 0  M U L  M U L T I P L Y  RESULT B Y  1 0  
7 EC C  3 9  0 1 2 1 0  OKNUM RTS 7 F 6 5  5 0  0 1 9 5 0  NEGB GET REMA I ND E R  
7 EC O  9 6  6 8  0 1 2 2 0  NUMOUT LDA 1 0 4  C H ECK T O  S E E  I F  7 f6 6 E B  4 2  0 1 9 6 0  ADDB 2 , U  MAKE V A L U E  BETWEEN 0 AND 9 
7 ECf 4 C  0 1 2 3 0 INCA IN TH E D I RECT MODE 7F68 C B  3 0  0 1 9 7 0  A D  DB 1 4 8  MAKE V A L U E  I NTO A N  ASC I I  D I G I T  
7 E 0 0  2 7  0 1  0 1 2 4 0  BEO O I RCT GO IF SO 7 F6 A  E 7  A 2  0 1 9 8 0  STB , -Y SAVE D I G I T  I N  B U f f E R  
7 E 0 2  3 9  0 1 2 5 0  RTS RETURN IF NOT 7 f 6 C  6 0  4 1  0 1 9 9 0  TST 1 ,  U R EPEAT PROCESS 
7E03 BE 7 F 9 8  0 1 2 6 0  O I RCT LDX FRSTLN X=VA L U E  OF PRESENT L I N E NUMBER 7 F 6 E  26 EC 0 2 0 0 0  BNE LOOPS 
7E06 80 AA 0 1 2 7 0  B S R  SNCHK CHECK TO SEE IF I T  I S  LEGAL 7 F 7 0  60 C4 0 2 0 1 0  TST , U UNT I L  NUMBER IS F I N I S H E D  
7 E 0 8  I F  1 0  0 1 2 8 0  TFR X , D  O = L I N E  NUMBER VALUE 7 F 7 2  2 6  E 8  0 2 0 2 0  B N E  LOOPS 
7 E DA 8 0  7 3  0 1 2 9 0  B S R  B I N 2 0 c  CONVERT TO DEC I MAL AND P R I NT 7 F 7 4  3 5  0 6  0 2 0 3 0  P U LS U , x , O , pc 
7 E OC F3 7 f 9 A  0 1 3 0 0  AOOO L I N I NC O=O+L I N E  I NCREMENT 7 F 7 6  3 4  0 2  0 2 0 4 0  D I V I D E  P S H S  A SAVE D I V I SOR 
7EOF 25 A6 0 1 3 1 0  BLO B L E R R  GO I F  0 > 6 3 9 9 9  7 F 7 8  4 F  0 2 0 5 0  CLRA I N I T I A L  RESULT=O 
7EEI FO 7 f 9 8  0 1 3 2 0  STD FRSTLN SAVE fOR NEXT T I M E 7 F 7 9  E6 C 4  0 2 0 6 0  LOB , U  B=VALUE TO D I V I DE B Y  1 0  
7 E E 4  8 E  0 200 0 1 3 3 0  LDX 1 7 3 3  X=START O F  B U F f E R  7 F 7 B  8 0  O A  0 2 0 7 0  B S R  OOO I V  D O  D I V I S ION 
7EE7 A 6  A O  0 1 3 4 0 LOOP2 LOA , Y + A=NEXT CHARACTER IN D E C I M AL NMBR 7 F 7 D  E 7  C 4  0 2 0 8 0  STB , U STORE NEW VALUE 
7EE9 27 07 0 1 3 5 0  BEQ ENONUM GO IF LAST ONE 7 F 7 F  E 6  4 1  0 2 0 9 0  LOB I , U  REPEAT 
7 EE B  A7 8 0  0 1 3 6 0  STA , X + SAVE I N  BUF fER 7 f 8 1  80 04 0 2 1 0 0  B S R  OOO I V  PROCESS FOR 
7 E E O  BO A 2 8 2  0 1 3 7 0  J S R  4 1 6 0 2  P R I NT I T  7 f 8 3  E 7  4 1  0 2 1 1 0  STB I , U  l.SB Of NUMBER 
7EFO 2 0  f 5  0 1 3 8 0  BRA l.OOP2 7 F 8 5  3 5  8 2  0 2 1 2 0 PULS A , PC 
7 E F 2  8 6  2 0  0 1 3 9 0  ENONUM LOA , 3 2  A = < SPACE> 7f87 8E 0 0 0 8  0 2 1 3 0 OOOIV LOX 1 8  X = NU M B E R  O F  R E P I T I T I O N S  
7 E f 4  A 7  8 0  0 1 4 0 0  STA , X + STORE I N  B U F F E R  7 F8 A  5 8  0 2 1 4 0  l.OOP6 ASLB S H I FT 0 LEfT ONE PLACE 
7EF6 BD A 2 8 2  0 1 4 1 0 JSR 4 1 6 0 2  P R I NT O N  S C R E EN 7 F 8 B  4 9  0 2 1 5 0 ROl.A 
7 E F 9  S F  0 1 4 2 0  Cl.RB NUMBER OF CHARACTERS IN B U F f E R = O  7 f 8 C  A l  6 2  0 2 1 6 0  CMPA 2 , S  I S  NUMBER > D I V I SOR 
7 E FA B O  A 1 7 6  0 1 4 3 0 LOOP3 J S R  4 1 3 34 GET KEYBRO CHARACT E R , F l. A S H  CURSR 7F8E 2 5  0 3  0 2 1 7 0  BLO CNTO I V  G O  I F  NOT 
7 E F O  8 4  7 f  0 1 4 4 0  ANOA 1 1 2 7  A = POS I T I V E  VAl.UE 7 f 9 0  A O  6 2  0 2 1 8 0  S U BA 2 , S  S U BTRACT D I V I SOR FROM N U M B E R  
7 E F F  8 1  0 0  0 1 4 5 0 CMPA 1 1 3  ENTER PRESSED? 7F92 5C 0 2 1 9 0  I NCB SET CORRESPON D I NG BIT TO 1 
7 fO l  2 7  4 0  0 1 4 6 0  B EO E N O I N P  G O  I F  E N T E R  PRESSED 7 F9 3  3 0  I F  0 2 2 0 0  CNTO I V  LEAX - l , X  CONT I NU E  UNT I L  A L L  
7 F 0 3  8 1  0 8  0 1 4  7 0  CMPA 1 8  BACKSPACE P R ES S E D ?  7 f 9 5  2 6  F 3  0 2 2 1 0  B N E  LOOP6 8 REP I T  IONS DONE 
7 F 0 5  2 7  1 8  0 1 4 8 0  BEO BACK GO IF BACKSPACE PRESSED 7F97 39 0 2 2 20 RTS 
7 F 0 7  81 1 5  0 1 4 9 0  CMPA 1 2 1  S H I FT BACKSPACE PRESSED? 7 F 9 8  0 2 2 3 0  FRSTLN RMB 
7 F O  9 2 7  I F  0 1 5 0 0  B EO ERASE G O  IF S H I FT BACKSPACE P R E S S E D  7 F 9 A  0 2 2 4 0  l. I N I NC RMB 
7 F O B  8 1  0 3  0 1 5 1 0  CMPA 1 3  BREAK KEY P R E S S E D ?  0 0 0 0  0 2 2 S 0  END 
7FOO 27 2 A  0 1 5 2 0  BEQ BRKKEY GO IF BREAK KEY PRESSED 0 0 0 0 0  TOTAL ERRORS 
7 F O F  81 IF 0 1 5 30 CMPA n l  W A S  KEY P R E S S E D  A CONTROl. K E Y ?  
7 F l l  2 3  E 7  0 1 5 4 0  B l.S l.OOP3 GO I r  SO 
7 F l 3  C l  F 5  0 1 5 5 0  CMPB 1 2 4 5  B U F F E R  F U l . L ?  
7 F 1 5  2 2  E 3  0 1 56 0  B H I  LOOP3 CHK FOR NXT KEY IF BUFER f U L l. The John-8 System, Part TWo 7 F l 7  BO A 2 8 2  0 1 5 7 0  JSR 4 1 6 0 2  P R I NT K E Y  CHARACTER 
7 F l A  A 7 8 0  0 1 5 8 0  STA , X + STORE C H ARACTER IN B U F F E R  
7 F I C  5 C  0 1 5 9 0  I NC B  A D D  1 T O  A M  N T  O f  CHARS I N  B U F E R  (Article on page 56) 7 F l O  2 0  D B  0 1 6 0 0  BRA LOOP3 R E PEAT 
7 F l F  5 0  0 1 6 1 0  BACK TSTB B U F F ER EMPTY ? 
7 F2 0  2 7  08 0 1 6 2 0  BEO LOOP3 RETURN IF B U F F E R  EMPTY 1 R E M * *  JOHN-B S Y STEM PROJECT 1 0  C L S 0 : PMODE 0 : P C L EAR 1 : CLEAR 5 
7 F 2 2  BO A 2 8 2  0 1 6 3 0  J S R  4 1 6 0 2  P R I NT BACKS PACE 

2 REM * *  POWER CONTROLL E R  0 0 , 1 6 � 0 0 : D I M  A ( 2 2 )  7 F 2 5  S A  0 1 6 4 0  OECB SUBTRCT 1 TO CHARS IN BUFER 
7 F 2 6  30 I F  0 1 6 5 0  l.EAX - 1 ,  X DEl. PRES ENT CHARS FROM B U F E R  3 R E M * *  GENERAL USE SOFTWAR E  2 0  MA= 1 6 00 0 : D E F U S R = M A+ l : GOSUB 2 0  
7 F 2 8  2 0  D O  0 1 6 6 0  BRA LOOP3 

4 R E M * *  ( C )  1 9 8 4 ,  J . F . S . /J . J . B .  0 0 : B L $ = ST R I NG $ ( 3 2 , 3 2 )  : BR $ = ST R I NG 7 F 2 A  5 0  0 1 6 7 0  E R A S E  TSTB B U F F E R  E M PT Y ?  
7 F 2 B  2 7  CD 0 1 6 8 0  BEQ l.OOP3 RETURN IF B U F F E R  EMPTY $ ( 3 2 , 1 2 8 )  
7 F 2 0  8 6  0 8  0 1 6 9 0  [.DA 1 8  A = BACKSPACE VAl.UE 5 R E M * *  NAM E : J B POWER 3 0  C L S : P R I NT "  JOHN-B SYSTEM 
7 F 2 F  B O  A 2 8 2  0 1 7 0 0  LOOP4 JSR 4 1 6 0 2  P R I NT BACKSPACE 

6 R E M * *  V 1 .  0 ,  1 1  AUG 8 4  PROJECT " : PR I NT " POWER CONTROLL 



f 
-I 
� 
� 
g: 

E R  SOFTWAR E " : P R I NT B R $ : P R I NT@ 4 4 8  
, B R$ ; : P R I NT @ 4 8 4 , " ( C )  1 9 8 4 ,  J . F . S  
. ,  J . J . B . " ; : P R I NT @ 1 6 � , ;  

1 5 �  FOR H = l  TO l � : NEXT H ' SHORT 
DE LAY REQU R E D . 
1 6 �  POK E MA+1 1 5 , A ( E ) : PO K E  MA+ 1 1 3  
, C : X = U S R ( � )  4 �  P R I N T " T Y P E  HOU S E  CODE ( A  - P )  

" ; 1 7 �  GOTO 3� 
5� A $ = I N K E Y $ : I F A $ = " " TH E N 5 �  ELSE 1 9 9 �  REM* STARTUP SUBROUT I N E  * 

2 ��� P R I NT @ 2 3 4 , " I N I T I AL I Z I NG " ; 
2 � 1 �  H 1 $ = " 6 � E � 2�A�1� 9 � 5 �D� 7 � F � 3 �  
B��� 8 � 4 �C� 2 8 3 8 � 8 1 8 5 8 4 8 "  

T=AS C ( A $ ) - 6 4 : I F T < l  O R  T) 1 6  T H E  
N 5 �  
6 �  P R I NTA$ : P R I NT : POKE MA+ 1 1 4 , A ( T  
) 2 � 2 �  FOR 1 = 1  TO 2 2 : A ( I ) =VAL ( " & H "  

+ M I D $ ( H 1 $ ,  ( 1 * 2 ) - 1 , 2 »  : S = S +A ( I ) : N  
EXT : I F S < > 2 2 � 8  T H E N  P R I N T " C H E C K S  
UM E RROR * l " : END E L S E  S=� 

7 �  I NPUT" E NT E R  D EV I C E  NUMBER ( 1 -
1 6 ) " ; D 
8� I F  D < l  OR D > 1 6  T H EN P R I NT @ 2 2 4  
, BL $ : P R I NT@ 2 2 4 , ; : GOTO 7 �  2 � 3 �  H 2 $ = " 3 � 8 D� � 6 C E 6 8 4 3 4 � 4 8 D 2 F 8 D  

2 D 8 D 2 B 8 D 2 1 A 6 � l C 6 � 4 8 D�CC6 � 5 A 6 � 2 8 D  
�6 3 5� 4 5 A2 6 E 5 3 9 4 8 2 4 � 2 8 D 1 2 8 D� 8 2 5 � 2  
8 D� C 5 A 2 6 F 2 3 9 3 4� 6 3 4 �l C 6 � � 2��6 3 4 �6 
3 4 � l C 6 F DB 6 F F 2� 4 4 2 4 FA8 6 3 4 4A 2 6 FD 8 6  
� 3 F 7 F F 2 � 3 4 � 2 8 6 B 2 4 A 2 6 FDB 7 F F 2 � 3 5 � 2  
4 A 2 6 � 5 3 5 � 1 3 5 �6 3 9 3 4 � 2 8 6 F 8 8 A � � 4 A 2 6  
F B 3 5 � 2 2 � D C "  

9 �  E= l : S $ = " ONO F FALL O F F "  
1�� P R I NT @ 2 8 8 , ; : I NPUT " E NT E R  ACTI 
ON ( ON ,  O F F , ALL OFF ) " ; A $  
1 1� E = I NST R ( S $ , A $ ) : I F E=� T H E N  P 
R I NT @ 2 8 8 , "  * *  I LLEGAL OPT I ON * *  
" : FOR 1 = 1  T O  2��� : NEXT : PR I NT@ 2 8 8  
, BL $ ; BL $ ; : P R I NT @ 2 8 8 , ; : GOTO 1�� 
1 2� I F  E=3  T H E N  E = 2  ELSE I F E = 6  
T H E N  E = 3  

2 � 4 �  FOR I = l  T O  1 1 2 : S=VAL ( " & H " +M 
I D $ ( H 2 $ , ( I * 2 ) - 1 , 2 » : CK = CK + S : POKE 

1 3 �  E = E + 1 6 : C= 3  
1 4 �  POK E MA+ 1 1 5 , A ( D ) : POKE MA+ 1 1 3  
, 3 : X= U S R ( � )  

I + MA , S : NEXT : I F CK < > 9 7 3 6  T H E N  P R  
I NT " C H E C K SUM E R ROR # 2 " : END 
2�5� PK = 6 5 2 8 � : RETURN 

Screen Symmetry 

3 E O O  

3 £ 0 0  B D  
3 E 0 3  3 0  
3 £ 0 7  F £  
3 £ O A  3 1  
3 E O £  l O A F 
3 £ 1 1  C l  
3 E 1 3  2 7  
3 E 1 5  CC 
3 £ 1 8  £D 
3£lA CC 
3 £ l D  £ D  
3 E 1 F  8 6  
3 £ 2 1  £D 
3 £ 2 3  4 F  
3 £ 2 4  ED 
3£26 C 6  
3 £ 2 8  £ D  
3 E 2 A  CC 
3£2D E D  
3 £ 2 F  2 0  
3 E 3 1  CC 
3 £ 3 4  ED 

B 3 E D  
8 0  0 1 6 0  
O O BA 
C9 O C O O  
8 1  
0 6  
l C  
2 0 8 0  
8 1  
1 0 0 0  
8 1  
0 1  
8 1  

8 1  
7 F  
8 1  
6 0 0 1  
8 1  
I E  
4 8 D 9  
8 1  

0 0 1 0 0  ORG S 3 E O O  
0 0 1 1 0  * * * * * * * * * * * * * * * * * * * * * * * * *  
0 0 1 2 0 ' S Y M M E T  R Y 1 . 0  
0 0 1 3 0 ' A GRAPH I C S  D I SPLAY 
0 0 1 4 0  • FOR PMODE 4 
0 0 1 5 0  • JOE F I NAMORE 
0 0 1 6 0  * * * * * * * * * * * * * * * * * * * * * * * * *  
0 0 1 7 0  START J S R  S B 3 E D  , G ET ARGUMENT 
0 0 1 8 0  LEAX M I DS C R , PCR , PO I NT T O  VRBLE . TABLE 
0 0 1 9 0  LDU ) S O O BA , G ET START O F  S C R E EN 
0 0 2 0 0  LEAY S O CO O , U  , PO I NT T O  M I D- SC R E E N  
0 0 2 1 0  STY , X + +  , S AVE PO I NTER 
0 0 2 2 0  C M P B  ' 6  , S I X -WAY? 
0 0 2 3 0  BEQ S I XPT , YE S ;  G O  TH ERE 
0 0 2 4 0  FOURPT LDD ' S 2 0 8 0  , I N I T I A L I Z E  VAR I ABLES 
0 0 2 5 0  STD , X+ +  , FOR 4 -WAY S Y M M ETRY 
0 0 2 6 0  LDD I S 1 0 0 0  , &  SAVE 
0 0 2 7 0  STD , X + +  
0 0 2 8 0  LDA 1 1  
0 0 2 9 0  STD , x + +  
0 0 3 0 0  C L R A  
0 0 3 1 0  STO 
0 0 3 2 0  LOB 
0 0 3 3 0  STD 
0 0 3 4 0  LDD 
0 0 3 5 0  STD 
0 0 3 6 0  BRA 
0 0 3 7 0  S I X PT LDD 
0 0 3 8 0  STD 

, x + +  
I S 7 F  
, x + +  
I S 6 0 0 1  
, x++ 
SYMMET 
I S 4 8 D9 
, x+ +  

, I N I T I A L I Z E  V A R I A B L E S  
, FOR 6 - W A Y  SYMMETRY 

3 E 3 6  CC 
3 E 3 9  ED 
3 E 3 B  CC 
3 E 3 E ED 
3 E 4 0  CC 
3 E 4 3  ED 
3 E 4 5  CC 
3 E 4 8  ED 
3E4A CC 
3E4D ED 
3E4F I F  
3 E 5 1  I F  

3 E 5 3  S F  
3 E 5 4  E 7  
3 E 5 6  E7 
3 E 5 8  E 7  
3 E 5 A  3 0  
3 E 5 E  9 6  
3 E 6 0  3 4  
3 E 6 2 8 0  
3 E 6 4  2 5  
3 E 6 6  6 F  
3 E 6 8  2 0  
3 E 6 A  E 6  
3 E 6 C  E 4  
3 E 6 E  E 7  
3 E 7 0  3 5  
3 E 7 2 0 3  
3 E 7 4  3 3  
3 E 7 7  1 1 9 3  
3 E 7 A  2 5  
3 E 7 C  I f'  
3 E 7 E  1 7  
3 E 8 1  F E  
3 E 8 4  9 6  
3 E 8  6 3 3  
3 E 8 8  9 E  
3 E 8 A  3 0  
3 E 8 D  O F  
3 E 8 F  3 4  
3 E 9 1  O F  
3 E9 3 9 6  
3 E 9 5  9 7  
3 E 9 7  O F  
3 E 9 9  S F  
3 E 9 A  A 6  
3 E 9 C  D l  
3 E 9 E  2 7  
3 EA O  4 8  
3 E A l  5 C  
3 E A 2  2 0  
3 E A 4  4 8  
3 E A 5  3 4  
3 E A 7  2 4  
3 E A 9  9 6  
3 E A B  A6 
3EAD AA 
3EAF A7 
3EBl D6 
3 E B 3  D B  
3 E B 5  Dl 
3 £ B 7  2E 
3£B9 O C  
3 EBB 9 6  
3 EB D  8 1  
3 EB F  2 5  
3 E C l  O F  
3 £ C 3  3 0  
3 £ C 5  D 7  
3 E C 7  9 6  
3EC9 9 B  
3 E C B  9 7  

0 9 0 1  
8 1  
0 0 9 6  
8 1  
5 A 1 5  
8 1  
D C 5 B  
8 1  
7 0 0 2  
8 1  
1 0  
8 B  
3 F  

8 0  
8 0  
8 4  
8 D  0 1 0 E  
7 6  
4 6  
0 8  
0 4  
C O  
F8 
86 
C 4  
C 4  
4 6  
7 A  
C 8  2 0  
7 4  
E 4  
1 2  
O O BB 
O O B A  
7 8  
C6 
7 4  
8 8  E 4  
7 6  
5 0  
8 5  
8 0  
8 7  
8 6  

c o  
7 6  
0 4  

F 8  

0 6  
0 8  
8 3  
A 6  
8 4  
8 4  
8 6  
7C 
7 7  
O C  
8 3  
8 3  
0 8  
0 4  
8 3  
0 1  
8 6  
8 5  
7 E  
8 5  

0 0 3 9 0  
0 0 4 0 0  
0 0 4 1 0  
0 0 4 2 0  
0 0 4 3 0 
0 0 4 4 0 
0 0 4 5 0  
0 0 4 6 0  
0 0 4 7 0  
0 0 4 8 0  
0 0 4 9 0  
0 0 5 0 0  
0 0 5 1 0  
0 0 5 2 0  
0 0 5 3 0  
0 0 5 4 0 
0 0 5 5 0  
0 0 5 6 0  
0 0 5 7 0  
0 0 5 8 0  
0 0 5 9 0  
0 0 6 0 0  
0 0 6 1 0  
0 0 6 2 0  
0 0 6 3 0  
0 0 6 4 0  
0 0 6 5 0  
0 0 6 6 0  
0 0 6 7 0  
0 0 6 8 0  
0 0 6 9 0  
0 0 7 0 0  
0 0 7 1 0  
0 0 7 2 0  
0 0 7 3 0  
0 0 7 4 0  
0 0 7 5 0 
0 0 7 6 0  
0 0 7 7 0  
0 0 7 8 0  
0 0 7 9 0  
0 0 8 0 0  
0 0 8 1 0  
0 0 8 2 0  
0 0 8 3 0  
0 0 8 4 0  
0 0 8 5 0  
0 0 8 PO 
0 0 8 7 0  
0 0 8 8 0  
0 0 8 9 0  
0 0 9 0 0  
0 0 9 1 0  
0 0 9 2 0  
0 0 9 3 0  
0 0 9 4 0  
0 0 9 5 0  
0 0 9 6 0  
0 0 9 7 0  
0 0 9 8 0  
0 0 9 9 0  
0 1 0 0 0  
0 1 0 1 0  
0 1 0 2 0 
0 1 0 3 0  
0 1 0 4 0  
0 1 0 5 0  
0 1 0 6 0  
0 1 0 7 0  
0 1 0 8 0  
0 1 0 9 0  
0 1 1 0 0  
0 1 1 1 0  

SYMMET 

S Y M M 0 5  
S Y H M 1 0  

S Y H M 1 5  

SYI1M 2 0  

S Y M M 2 5  

S Y M M 3 0  

SYMM 3 5  

S Y M M 4 0  

LDD 
STD 
LDD 
STD 
LDD 
STD 
LDD 
STD 
LDD 
STD 
TFR 
T F R  
SETDP 
C L R B  
S T B  
S T B  
S T B  
L E A X  
LDA 
PSHS 
SUBA 
BLO 
CLR 
BRA 
LOB 
ANDB 
STB 
PULS 
ADDD 
LEAU 
CI1PU 
BLO 
TFR 
LBSR 
LOU 
LOA 
LEAU 
LOX 
LEAX 
CLR 
PSHS 
CLR 
LOA 
STA 
CLR 
CLRB 
LDA 
CI1PB 
BEQ 
LSLA 
I NC B  
B R A  
L S L A  
P S H S  
BCC 
LDA 
LDA 
ORA 
STA 
LDB 
AD DB 
CMPB 
BGT 
I N C  
LOA 
CMPA 
BLO 
C L R  
LEAX 
STB 
LDA 
ADDA 
STA 

I S 0 9 0 1  , AN D  SAVE 
, X + +  
# S 0 0 9 6  
, X + +  
# S 5A 1 5  
, X+ +  
I S DC 5 B  
, X + +  
I S 7 0 0 2  
, X + +  
X , D  , A= M S B ;  B = L SB 
A , DP , VR B L E S  NOW I N  D P R  
S 3 F  

---..� 

, X+ , C LEAR TOP S L P ,  B I TNUM 
, X + , & B I TSTR 
, X  
B I TTBL , PCR , PO I NT TO CLRTBL ( + 1 )  
<STRTBT , G ET I OF B I TS 1 ST ROW 
D , U  , SAVE REG I ST E R S  
1 8 , A  FULL BYTE ( 8  B I TS ) ?  
SYM M 1 5  , NO ;  E X I T  . . .  
, U+ , C LEAR S C R E EN BYTE 
SYM M 1 0  , 00 NEXT 
A , X  , G ET V A L U E  FROM CLRTBL 
, U  , MA S K  OUT UNWANTED B I T S  
, U  , STORE ON SCREEN 
D , U  , R E STORE REGI STERS 
< S L O P E I  , ADJUST I OF B I TS/ROW 
S 2 0 , U  , PO I NT TO NEXT ROW 
< I1 I OSCR , R EACHED M I DS C R E E N ?  
SYI1M0 5 , NOT YET ; GO BACK 
X , Y  ,Y NOW POI NTS TO B I TTBL 
M I R ROR , R EFLECT I NTO QUAD . 2 
) S O O BA , G ET START OF SCREEN 
< V A L U E I  ,.GET B I T-OFFSET 
A , U  , A DJUST 
< M I OSCR , PO I NT TO M I D SC R E E N  
- 2 8 , X  , ADJUST 
< STRTBT 
U , X  
< RATIO 
< B I TCT 
<COUNT 
< S LPCT 

, U+ 
< S T RTBT 
S Y I1 M 3 0  

S Y M M 2 5  

D 
SYMM3 5 
< B I TNUM 
A , Y  
, X  
, X 
< S L PCT 
< S LOP£2 
< S L PCMP 
SYMM40 
< B ITNUM 
< B I TN U M  
1 8 
S Y M M 4 0  
< B ITNUM 
1 , X  
< S LPCT 
< RA T I O  
<ADJUST 
< RA T I O  

, SAVE REGI STERS 
, CLEAR CARRY VALUE 
, I  OF B ITS TO COPY 
, SA V E  
, C LEAR CARRY VALUE 

, G ET S C R E E N  VALUf. 
, PROP E R  START I NG B I T  
, YE S ;  GO ON 
, S HIFT OUT UNNECESSARY 
, B I T  & ADJUST B I T  I 
, DO NEXT 
, G ET B I T  
, SAVE ACCUMULATORS 
, B I T  WAS NOT SET 
, WH I C H  BIT DO WE N E E D ?  
, G ET V A L U E  F R O M  TABLE 
, S ET BIT ON SCREEN 

, G ET CARRY VALUE 
, ADJUST 
, " ROUND OFF" N U M B E R  
, NO ADJUSTMENT YET 
, ADJUST B I T- P O I NTER 

, B I T-POI NTER) 7? 
, N O ;  JUMP A H E AD 
, C LEAR V A R I ABLE 
, ADJUST S C R E E N - P O I NTER 
, SAVE CARRY VALUE 
, G ET THS CARRY VALUE 
, ADJUST 
, SAVE NEW CARRY VALUE 

Listing continued 

I 



en 
.,. 

% � 
. � 
f 
..& ! 

3 E C D  9 1  
3 E C ,  2 E  
3 E D I  3 0  
3 E D  4 3 5  
3 E D 6  O A  
3 E D S  2 7  
3 EDA 5 C  
3 E D B  C l  
3 E D D  2 6  
3 E D ,  5 ,  
3 E E O  A6 
3 EE 2 20 
3 E E 4  3 5  
3 E E 6  9 6  
3 E ES 9 B  

m �  H 
3 E E E  2 E  
) E FO 9 6  
3 E f 2  9 0  
3 E f 4  2 7  
3 E f 6  9 7  
) E f S  9 6  

3 E FA 9 B  
3 E fC 9 7  
3 E f E  S l  
3 , 0 0  2 5  
3 , 0 2  0 ,  
3 , 0 4  3 3  
3 , 0 6  3 3  
3 F 0 9  D C  
3 , O B  9 6  
3 , 0 0  S l  
3 F O F  2 5  
3 F 1 1  4 f  
3 f l 2  0 ,  
3 , 1 4  3 0  
3 f l 6  9 7  
3 f l S  1 6  
3 f l B  S O  
3 f l D  , E  
3 , 2 0  3 0  
3 , 2 4  C 6  
3 f 2 6  D 7  
3 f 2 S  E C  
3 , 2A E D  
3 , 2 C  O A  
3 , 2 E  2 6  
3 f 3 0  3 0  
3 f 3 3  1 1 9 3  
) f 3 6  2 6  
3 f 3 S  4 ,  
3 , 3 9  I F  
3 , 3 B  3 9  
3 f 3 C  F E  
) F 3 .  3 0  
3 , 4 2  C 6  
) , 4 4  0 7  
3 , 4 6  C 6  
3 , 4 S  3 4  
3 F 4 A  EC 
3 f 4 C  4 8  
3 F 4 D  5 6  
3 P 4 E  4 9  
3 F 4 f  6 A  
3 F 5 1  2 6  
3 F 5 3  3 2  
) F 5 5  E D  
) F 5 7  O A  
) F 5 9  2 6  
) F 5 8  ) 3  
3 F 5 E  1 1 9 3  
3 F 6 l  2 6  
3 F 6 3  ) 9  

7 F  
0 3  
S S  E O  
0 6  
S 7  
O A  

O S  
C 5  

c o  
C O  
5 0  
S 2  
7 B  

n 
1 6  
S O  
S l  
2 5  
S O  
7 6  
7 9  
7 6  
O S  
0 4  
7 6  
4 1  
C S  2 0  
S 4  
S 4  
O S  
0 5  

8 4  
0 1  
8 3  
F f 7 4  
I F  
O OBA 
C9 1 7 EO 
1 0  
8 7  
C l  
8 1  
8 7  
F 8  
8 8  C O  
7 4  
EC 

SB 

O O B A  
C8 2 0  
0 8  
8 7  
0 8  
0 4  
C l  

E 4  
F A  
6 1  
8 )  
8 7  
EB 
C8 1 0  
7 4  
DC 

0 1 1 2 0  
0 1 1 3 0  
0 1 1 4 0  
0 1 1 5 0  SYMM 4 5  
0 1 1 6 0  
0 1 1 7 0 
0 1 1 8 0 
0 1 1 9 0  
0 1 2 0 0  
0 1 2 1 0  
0 1 2 2 0  
0 1 2 3 0 
0 1 2 4 0  S Y M M 5 0  
0 1 2 5 0  
0 1 2 6 0  

sms 
0 1 2 9 0  
0 1 3 0 0  
0 1 3 1 0  
0 1 3 2 0  
0 1 3 3 0  
0 1 3 4 0  
0 1 3 5 0  
0 1 3 6 0  
0 1 3 7 0  
0 1 3 8 0  
0 1 3 9 0  
0 1 4 0 0  
0 1 4 1 0  SYMM 5 5  
0 1 4 20 
0 1 4 3 0  
0 1 4 4 0  
0 1 4 5 0  
0 1 4 6 0  
0 1 4  7 0  
0 1 4 8 0  
0 1 4 9 0  S Y M M 6 0  
0 1 5 0 0  
0 1 5 1 0  COpy 
0 1 5 2 0  
0 1 5 3 0  
0 1 5 4 0  C OP Y l O  
0 1 5 5 0  
0 1 5 6 0  COP Y 2 0  
0 1 5 7 0  
0 1 5 8 0  
0 1 5 9 0  
0 1 6 0 0  
0 1 6 1 0  
0 1 6 2 0  
0 1 6 3 0  
0 1 6 4 0 
0 1 6 5 0  
0 1 6 6 0  M I R R O R  
0 1 6 7 0  M I R R 1 0  
0 1 6 8 0  
0 1 6 9 0  
0 1 7 0 0  M I R R 2 0  
0 1 7 1 0  
0 1 7 2 0  
0 1 7 3 0  
0 1 7 4 0 M I R R 3 0  
0 1 7 5 0 
0 1 7 6 0  
0 1 7 7 0  
0 1 7 8 0  
0 1 7 9 0  
0 1 8 0 0  
0 1 8 1 0  
0 1 8 2 0  
0 1 8 3 0  
0 1 8 4 0  
0 1 8 5 0  

C M P A  
B G T  
LEAX 
P U LS 
D EC 
B E Q  
I NC B  
C M P B  
B N E  
C L R B  
L D A  
B R A  
P U LS 
L D A  
A D D A  

mA 
BGT 
L O A  
SUBA 
BEQ 
STA 
LOA 
A O D A  
STA 
CMPA 
BLO 
C L R  
L E A U  
L E A U  
I N C  
LDA 
CMPA 
BLO 
C L RA 
C L R  
L E A X  
STA 
LBRA 
BSR 
LDU 
LEAX 
LDB 
STB 
LDD 
STD 
D E C  
B N E  
LEA X 
C M P U  
B N E  
CLRA 
TfR 
RTS 
LDU 
LEAX 
LDB 
STB 
LOB 
P S H S  
L D D  
LSLA 
RORB 
ROLA 
D E C  
B N E  
LEAS 
STD 
D E C  
BN E 
L E A U  
C M P U  
B N E  
R T S  

< A D J C M P  
S Y M M 4 5  
- S 2 0 , X  
D 
<COUNT 
S Y M M 5 0  

1 8  
S Y M M 3 0  

, U +  
S Y M M 3 0  

, " ROUND O F F "  V A L U E  
, NO CHANGE N E E D E D  Y ET 
, ADJUST S C R E E N  P O I N T E R  
, R ESTORE ACCUMU LATORS 
, D E C R E M ENT P I X E L  COUNT 
, E N D  0 ,  L I N E ;  JUMP A H E A D  
, B I T I  Of S C R E E N  V A L U E  
, AL L  8 B ITS DON E ?  
, NO ;  R EA D Y  T O  DO N EXT 
, G ET N E W  B Y T E  & GO BACK 

U , X , R ESTO R E  R E G I S T E R S  
<TOPSLP , G ET C A R R Y  V A L U E  
< S LOP E 1 + l  , AD J U S T  A N D  SAVE 

�§2���� , RO U N D  0 "  
SYM M 5 5  , NO ADJUSTMENT N E E D E D  Y E T  
< B rrCT , ADJUST ! 0 ,  B I TS/ROW 
< I NC R M  
COPY 
< B I TCT 
<STRTBT 
< V A L U E 2  
< S T RTBT 
1 8  
S Y M M 5 5  
<STRTBT 
1 , U 
S 2 0 , U  
< B ITSTR 
< B I TSTR 
I S  
S Y M M 6 0  

< B I TSTR 
1 , X  
< B I T N U M  
S Y M M 2 0  
M I RROR 
> S O O BA 
S 1 7 E O ·, U  
. S l O  
<COUNT 
, u  .. ..  
, x +- +  
<COUNT 
COP Y 2 0  
- S 4 0 , X  
< M I DSCR 
COP Y l O  

A , O P 

> $ O OB A  
S 2 0 , U  
1 8  
<COUNT 
1 8 
8 
, u + +  

, 5 
M I R R 3 0  
1 , 5  
, - - x  
<COUNT 
M I R R 2 0  
S 1 0 , U  
< M I OS C R  
M I R R 1 0  

, I F  COUNT=O THEN DONE 
, SA V E  N EW COUNT 
, G ET START I N G- B I T  P O I N T E R  
, ADJUST 
, &  S A V E  
, I S  B I T I  V A L I D  
, Y ES ; J U M P  A H EAD 
, N O ;  RE I N I T I A L I Z E  
, AD J U S T  S C R E E N - P O I N T E R  
, PO I NT T O  N E X T  L I N E  
, " x L I N E "  START I N G  B I T  
, G ET N E W  VALUE & 
, AD J U S T  I F  N E E D E D  

, STORE V A L U E  @ B I T N U M  
, START N EW L I N E  
, RE F LECT I NTO Q U A D . 
, G ET S C R E E N  START 
, PO I NT TO LAST ROW 
, B I TS / L I N E  ( / 2 )  

, G ET VAL U E  F ROM TOP H A L F  
, STOR E I T  I N  BOTTOM H A L F  
, DO N E  W I T H  L I N E ?  
, NO ;  D O  N EXT V A L U E  
, AD J U S T  BOTTOM P O I N T E R  
, DON E ?  
, N O ;  DO A N OT H E R  L I N E  
, R ESTORE D I R ECT P A G E  
, R EG I ST E R  & R ET U R N  
, TO C A L L I NG PROGRAM 
, G ET S C R E EN START 
, EN D  OF C U R R ENT ROW 
, I N I T I A L I Z E  COUNT 

,8 BITS/ACC U M U LATOR 
, S AVE COUNT 
, G ET S C R E E N  V A L U E  
, 1 ST S H I FT I NTO C C R  
, ROTATE I NTO B 
, ROTATE I NTO A 
, D E C R E M E N T  COUNT 
, AL L  B I TS NOT DON E Y ET 
, AL I GN STACK 
, SAVE I N V E RTED VALUES 
, C U R R ENT ROW DON E ?  
, NO ;  GO BACK 
, PO I N T  TO NEXT ROW 
, DON E ?  
, NO ;  D O  N E X T  ROW 
, RETU R N  

) F 6 4  F f 7 F  0 1 8 6 0  CLRTBL 
0 1 8 7 0  

F O B  
F D B  
F O B  
F D B  
F D B  
F O B  
F D B  
f O B  
R M B  
R M R  
R M B  
RMB 
R M B  
R M R  
RMB 
RMB 
RMB 
R M B  
R M B  
R M B  
R M B  
R M R  
R M B  
RMB 
R M B  
R M R  
E N D  

S F F 7 F  
S 3 F l F  
S O F 0 7  
S 0 3 0 1  
S 8 0 4 0  
S 2 0 1 0  
S 0 8 0 4  
S 0 2 0 1  
2 

) F 6 6  3 F l f  
3 , 6 8  O F 0 7  0 1 8 8 0  
) , 6 A  0 3 0 1  0 1 8 9 0  
) F 6 C  8 0 4 0  0 1 9 0 0  B I TT B L  

0 1 9 1 0  3 F 6 E  2 0 1 0  
) F 7 0  0 8 0 4  0 1 9 2 0 
3 F 7 2  0 2 0 1  0 1 9 3 0 
3 f 7 4  
) F 7 6  1 

) F 7 7  
3 F 7 8  
) f 7 9  
3 f 7 A  
3 f 7 C  
3 F 7 D  
3 f 7 E  
3 f 7 ,  
3 , 8 0  
3 F 8 1  
3 F 8 2  
) F8 3  
3 F 8 4  
3 F 8  5 
3 F 8 6  
3 F 8  7 

3 E O O  
0 0 0 0 0  TOTAL ERRORS 

0 1 9 4 0  M I D S C R  
0 1 9 5 0  S TRTBT 
0 1 9 6 0  SLPCMP 
0 1 9 7 0  VA L U E I  
0 1 9 8 0  V A L U E 2  
0 1 9 9 0  S LO P E I  
0 2 0 0 0  S L O P E 2  
0 2 0 1 0 . S LPCP2 
0 2 0 2 0  ADJUST 
0 2 0 3 0  ADJCMP 
0 2 0 4 0  B I TCT 
0 2 0 5 0  I N CRM 
0 2 0 6 0  TOPSLP 
0 2 0 7 0  B ITNUM 
0 2 0 8 0  B I TSTR 
0 2 0 9 0  RAT I O  
0 2 1 0 0  S L PCT 
0 2 1 1 0  COUNT 
0 2 1 2 0  START 

Program Listing 2. Basic Driver For Symmetry 

1� DATA 1 8 9 , 1 7 9 , 2 3 7 , 4 8 , 1 4 1 , 1 , 1 �9 , 
2 5 4 , � , 1 8 6 , 4 9 , 2 � 1 , 1 2 , � , 1 6 , 1 7 5 , 1 2 9  
, 1 9 3 , 6 , 3 9 , 2 8 , 2 �4 , 3 2 , 1 2 8 , 2 3 7 , 1 2 9 , 
2 � 4 , 1 6 , � , 2 3 7 , 1 2 9 , 1 3 4 , 3 6 4 2  
2 �  DATA1 , 2 3 7 , 1 2 9 , 7 9 , 2 3 7 , 1 2 9 , 1 9 8 ,  
1 2 7 , 2 3 7 , 1 2 9 , 2 � 4 , 9 6 , 1 , 2 3 7 , 1 2 9 , 3 2 ,  
3� , 2 � 4 , 7 2 , 2 1 7 , 2 3 7 , 1 2 9 , 2 � 4 , 9 , 1 , 2 3 
7 , 1 2 9 , 2 �4 , � , 1 5 � , 2 3 7 , 1 2 9 , 4 3 9 1  
3 �  DATA 2 � 4 , 9 � , 2 1 , 2 3 7 , 1 2 9 , 2 � 4 , 2 2 �  
, 9 1 , 2 3 7 , 1 2 9 , 2 � 4 , 1 1 2 , 2 , 2 3 7 , 1 2 9 , 3 1 
, 1 6 , 3 1 , 1 3 9 , 9 5 , 2 3 1 , 1 2 8 , 2 3 1 , 1 2 8 , 2 3 
1 , 1 3 2 , 4 8 , 1 4 1 , 1 , 1 4 , 1 5 � , 1 1 8 , 4 1 1 1  
4 �  DATA 5 2 , 7 � , 1 2 8 , 8 , 3 7 , 4 , 1 1 1 , 1 9 2 ,  
3 2 , 2 4 8 , 2 3 � , 1 3 4 , 2 2 8 , 1 9 6 , 2 3 1 , 1 9 6 , 5  
3 , 7 � , 2 1 1 , 1 2 2 , 5 1 , 2 � � , 3 2 , 1 7 , 1 4 7 , 1 1  
6 , 3 7 , 2 2 8 , 3 1 , 1 8 , 2 3 , � , 3 4 5 3  
5 �  DATA 1 8 7 , 2 5 4 , � , 1 8 6 , 1 5 � , 1 2 � , 5 1 ,  
1 9 8 , 1 5 8 , 1 1 6 , 4 8 , 1 3 6 , 2 2 8 , 1 5 , 1 1 8 , 5 2 
, 8 � , 1 5 , 1 3 3 , 1 5 � , 1 2 8 , 1 5 1 , 1 3 5 , 1 5 , 1 3 
4 , 9 5 , 1 6 6 , 1 9 2 , 2 �9 , 1 1 8 , 3 9 , 4 , 3 7 8 1  
6 �  DATA 7 2 , 9 2 , 3 2 , 2 4 8 , 7 2 , 5 2 , 6 , 3 6 , 8  
, 1 5� , 1 3 1 , 1 6 6 , 1 6 6 , 1 7� , 1 3 2 , 1 6 7 , 1 3 2  
, 2 1 4 , 1 3 4 , 2 1 9 , 1 2 4 , 2 �9 , 1 1 9 , 4 6 , 1 2 , 1  
2 , 1 3 1 , 1 5 � , 1 3 1 , 1 2 9 , 8 , 3 7 , 3 5 � 7  
7 �  DATA 4 , 1 5 , 1 3 1 , 4 8 , 1 , 2 1 5 , 1 3 4 , 1 5 �  
, 1 3 3 , 1 5 5 , 1 2 6 , 1 5 1 , 1 3 3 , 1 4 5 , 1 2 7 , 4 6 ,  

3 , 4 8 , 1 3 6 , 2 2 4 , 5 3 , 6 , 1 � , 1 3 5 , 3 9 , 1 � , 9  
2 , 1 9 3 , 8 , 3 8 , 1 9 7 , 9 5 , 3 ��1 
8� DATA1 6 6 , 1 9 2 , 3 2 , 1 9 2 , 5 3 , 8 � , 1 5 � ,  
1 3 � , 1 5 5 , 1 2 3 , 1 5 1 , 1 3 � , 1 4 5 , 1 2 5 , 4 6 , 2  
2 , 1 5 � , 1 2 8 , 1 4 4 , 1 2 9 , 3 9 , 3 7 , 1 5 1 , 1 2 8 , 
1 5 � , 1 1 8 , 1 5 5 , 1 2 1 , 1 5 1 , 1 1 8 , 1 2 9 , 8 , 3 7 
4 8  
9 �  DATA 3 7 , 4 , 1 5 , 1 1 8 , 5 1 , 6 5 , 5 1 , 2�� , 
3 2 , 1 2 , 1 3 2 , 1 5 � , 1 3 2 , 1 2 9 , 8 , 3 7 , 5 , 7 9 ,  
1 5 , 1 3 2 , 4 8 , 1 , 1 5 1 , 1 3 1 , 2 2 , 2 5 5 , 1 1 6 , 1  
4 1 , 3 1 , 2 5 4 , � , 1 8 6 , 2 7 4 �  
1 �� DATA4 8 , 2 � 1 , 2 3 , 2 2 4 , 1 9 8 , 1 6 , 2 1 5  
, 1 3 5 , 2 3 6 , 1 9 3 , 2 3 7 , 1 2 9 , 1 � , 1 3 5 , 3 8 , 2  
4 8 , 4 8 , 1 3 6 , 1 9 2 , 1 7 , 1 4 7 , 1 1 6 , 3 8 , 2 3 6 , 
7 9 , 3 1 , 1 3 9 , 5 7 , 2 5 4 , � , 1 8 6 , 4 8 , 4 � 1 �  
1 1 �  DATA 2 �� , 3 2 , 1 9 8 , 8 , 2 1 5 , 1 3 5 , 1 9 8  
, 8 , 5 2 , 4 , 2 3 6 , 1 9 3 , 7 2 , 8 6 , 7 3 , 1 �6 , 2 2 8  
, 3 8 , 2 5 � , 5 � , 9 7 , 2 3 7 , 1 3 1 , 1 � , 1 3 5 , 3 8 ,  
2 3 5 , 5 1 , 2 �� , 1 6 , 1 7 , 1 4 7 , 3 6 9 6  
1 2 �  DATA l 1 6 , 3 8 , 2 2 � , 5 7 , 2 5 5 , 1 2 7 , 6 3  
, 3 1 , 1 5 , 7 , 3 , 1 , 1 2 8 , 6 4 , 3 2 , 1 6 , 8 , 4 , 2 ,  
1 , 1 1 8 8  
1 3 �  C L EA R 2 �� , 1 5 8 7 1 : L= l � : C S = � : C L 
S 
1 4 �  FORX = 1 5 8 7 2  T01 6 2 4 3 : READA : I FA 
> 2 5 5 T H E N 1 6 �  
1 5� CS=CS+A : POKEX , A : N EXT : GOTO 1 7  
� 
1 6 �  I FC S < > A  T H E N 1 8 � E LSEL= L + 1 � : CS 
= � : X = X - l : N EXT 
1 7 �  P R I NT " S U C C E S S F U L  RUN " : P R I NT "  
MACH I N E  CODE I N  M EMORY " : END 
18� P R I NT " DATA E R ROR I N  L I N E " ; L :  
END 

Program Listing 3 .  Sample Program 

1 �  PMOD E 4 , 1 : S C R E E N 1 , 1 : D E F U SR�= & H  
3 E �� 
2� P C L S : FORX= l T 0 2 �  
3 �  L I N E - ( RN D ( 9 6 ) + 3 1 , RND ( 9 6 ) - I ) , P  
S ET : N EXT 
4� A $ = I N K EY $ : I FA$ = " 6 " ORA $ = " 4 " T H E  
NA=USR� ( VAL ( A $ ) ) E L S E 4 �  
5 �  I F I N K E Y $ = " " T H EN 5 �  ELS E 2 �  



Introducing The "Super Smart" 
DATA PACK D DISK 

S44.95 TERMINAL COMMUNICATIONS SOFIWARE 
�..,..If_",- Also Supports The PBJ 80 Column "Word Pak", Deluxe RS-232 Pall, 

, _ ""��o" \- Parallel Printer Card and PBJ 2SP Pak 

-I 'J.\t""�\"" F "FEA TUBES" 
� " .. ,,� �\} � , o-s" . � �1ff!IIA���""� . 

�\.�"*'-, : "'-�� � � . 
I' � S\)�V;� �: 

No Lost Information When Using Hi-Resolution Display Un line 
ASCII Compatible File Formal 
Full Texi Buffering 
Terminal Baud Rales 300 10 9600 
AUlomalic Word Wrap Elimlnalt>S Split Words Full/Half Duplex 
Aulomaric File Capture 
Programmabl(' Word It'nglh. Parity and �IOp ails 
Savf> and Load Texi Buffer itnd Program }(ey Buffers 10 Tapt' 
or Disk 
9 Hi-Re!Oolulion DIsplay FormalS. 28 10 255 )( 24 
True Upper/lowN Case Display 
Kill Graphics Option for an EXira 6K 

Freeze Display and Review InformatIOn On line 
Send Filt'$ Directly from Buffer ()( Disk 

• Full Disk Suppon for Disk Version 
Send (on'rol (odes from Keyboard 
Separate Prinlt'r Baud Ral("S 1 1 0·9600 
Display on Screen or Outpul (on't'nls of BuffeT to Printer 
Aulomalic Memory Sense 16·64K 
9 Programmable Funclion Key Vari"blt' Lenglh Macro BuHt'r 
Programmablt' Promp' Character or Delay 10 �t'nd Nelli Line 
Programmable Conlfol CharaclE'r Trapping 
Progi'ammablt' OpE'n fClos{' BuKer Chararlers 
Au!omalic Key Rf>PVill For Ediling 
Program and Memory Slalll!" DIsplays 

, = &t" 't"-&�e" I . � 't� .. �...,� . �II!!f!I�f1 • Supports Line Brf'ak 

., "The Wait is Finally Over" a,. �\. ANNOUNCING "YE"" ll� · Now anyo!��cr��!�!�e�2c�����!! Programs • 11 without the Drudgery of using an Assembler. 
CBASIC is a fast Machine Language Integer Basic Complier that can convert Color Basic programs into fast machine language programs. CBASIC features over 

100 Basic Commands and functions that fully support Disk. Tape. Screen and Printer I/O. Hi & Low Resolution Graphics. Sound. Play and String Operations just like 
Color Basic. CBASIC also includes a powerful full featured Basic program Editor using a 5 1 .64 or 85 by 24 line display. The Hi-Resolution display can be automati­
cally included in your compiled program for enhanced display capability and allow mixed text and graphic displays. 

Graphics C ommands: 

Sound Commands: 

Strlng Functions: 

CIRClE. COLOR. CLS. DRAW. GET. LINE. PAINT. 
PCLS. PCOPY. PMODE: PRESET. PSET. PUT. 
RESET. SCREEN. SET. POINT. PPOINT 

PLAY. SOUND 

CHRS. LEFTS. MIDS. RIGHTS. LEN. INSTR. LSET. 
RSET. TRM$. STRS. STRINGS. INKEYS. MKNS 

ProgTam Control: 

Directives: 

FOR/NEXT/STEP. GOTO/GOSUB. IF/THEN/ 
ELSE. RETURN. STOP. RETI. ON n GOTO/GOSUB. 
ON ERROR. ON RESET. O N  IRQ/FIRQ/NMI. ON 
OVR/NOVR. EXEC. LET 

ORG. REM OR ·.  END. DIM. END. BASE. RAM. ON/ 
OFF. RAM64K. HIRES. GENERATE. DPSET. STAC K 

N umeric Fu nctions: 

I/O Commands: 

ABS. POS. TIMER. RND. ASC. TAB. CAL JOYSTK. 
PEEK. POKE. LOC. LOF. EOF. FREE. CVN. ERR. 
VARPTR. SWAP 

OPEN. CLOSE. INPUT. lINEINPUT. PRINT WRITE. 
PRINT @ .  GET. PUT. KILL CHAINM. FIELD. DATA. 
READ. RESTORE 

Edhor Commands: LINE EDIT. AUTO EDIT. COPY. MOVE. RENUM­
BER. AUTO lINE#. PRINTER. LIST. DELETE. 
SEARCH. REPLACE. BAUD RATE. PRINTER. 
CBASIC. TAPPEND. SKIP. SIZE. LOAD. SAVE. 
APPEND. KILL DIR. and much. much mor •. 

REQUIRES 32K and Dtsk. 64K recommended 

Introductory Price $1 19.00 
Regularly $149_00 

NEW IMPROVED VERSION 
- UP TO 85 CHARACTERS PER LINE 

READABILITY 
• ADJUSTABLE AUTOMA TIC KEY REPEA T 
• PROPTECT 1 ·23 SCREEN LINES 
• CONTROL CODE KEYBOARD 

· FULL V BASIC COMPATIBLE 
· rllSPLAV FORMATS OF 2R In 2.50 CHARACTERS PER LINE 
· FULL % UPPER/LOWER CASE CHARACTERS 
· MIXErl C,RAPHICS & TEXT OR SEPARATE 

GRAPHIC & TEXT SCREENS 
· INDIVlrlUAL CHARACTER H IGHLIGHTING 
· REVERSE CHARACTER HIGHLIGHT MODE 
· WRITIEN IN FAST MACHINE LANGUAGE 
· AUTOMATIC R ELOCATES TO TOP OF Ih/12K 
· AUTOMATICALL V SUPPORTS h4 K 01 RAM WITH RESFTCONTROL 
· REVERSE SCREEN 
· ON SCREEN UNDERLINE 
· DOUBLE SIZE CHARACTERS 
· ERASE TO END OF LINE 

HI-ns II SCEEEH UJILIIY 
� 11 ') I.' t, l �  H � i � t, 1  � 

P r ,. 1  � � t  -;r��:n l"��f��ll�.���� n  I 1 n� ::  f v l l  5 E' 1  .)r ¢�'r sor Con l f'�� 1  [ 'J f, c l i ,.r ,:>  ._um",:.*_ilna A.j.IIJsl.I. ' ''!' ' i nfO I fO".,,))S;O .. 28 t(\ 255 ..:h�r 'C ' l!'r s  2 8  C h .!l r .!l c l E' r s  � fO f'  I i  ... ", 1 2  (' h � r ) c I to r :,- � o!' r I ,  f'l o!'  J 6 C h .!l  r .  c I o@' r  S � to f I 1 I"l f' -12 ;'t • .!I r . c '  f' r s  F' E' r  I I  I"l '!"  5 1  Chodlr.!lci fOrs ,. ", r  I l n(' ' (1 Ch,I'\chrs ,,, I I Ilt 1(. Owr.d'l'r'S "'" II� 

��'��d ( ���� O�n�O�� .!I:�;����� �"a�� O�.��� ��.�h I?����� 
A� �'I � �1"l�A�1�s raMeeji�,' t y 1 ��f�� :��.I�L� �hp� 1��S �( 

ALL ORDERS SHIPPED FROM STOCK 
ADD 52.50 POSTAGE 

/" 

· ERASE TO END OF SCREEN 
· HOME CURSOR 

Circle Reader Service card N335 
· BELL TONE CHARACTER 
· HOIolE CURSOR & CLEAR SCREEN 
· REQUIRES ONLV 2 K  OF RAM 5566 Ricochet Avenue Las Vegas, Nevada 89110 
· COMPATIBLE WITH ALL TAPE & DISK SVSTEMS (702) 452-0632 
Tell them "I saw it in HOT CoCo_ " 

Screen Enhancement ProgTam Comparison Chart 

PROGRAM FEATURES HI·RES II HI· RES I BRAND X 
NEW OLD 

Upper/Lower case d�Mi\Clers Yes Ves 
Mixed T ('xl and ,Cr"1phlCS Ves Y., 
Separat� TexI & ( ;raphics Ves V .. 
Prinl @ fully lmrlemen!ed Ves Ves 

Yes Yes Pnnt @ on 311 line lengths 
Dil/ereor line I,'nglhs 28 ,02<;', 1012R '0 2.55 101 
Automatic Kev R('p(';)' Ves Ye!'o 

��:�SR:���e�l�bf:a, Yes ;-/0 
Ves No 

Erase 10 end of l Ine/screen V." Ves 
Home (ursor Ves Yes 
Solid or Blinking Cur:;or Yes No 
CLS command supponed Buff/Bi3Ck Buff/Black 
X. Y (oordinal'! Cursor 

POSl!ioning Yes Yes 
Double Size Characters Ves Yes 
IndiVIdual/Continuous 

01������hU�derllning 
Yes Yes 
Ves Yes 

Clear Key func!\onal 
1 6 12 & 64K Suppon.d 

Clear/L keysCiear key 
Yes Yes 

GrE'en or Black Background 
Color Yes 

Dual Character Sels for 
Enhanced 64 and RS 
Characters per line display Yes 

Protected SeTE'en LInes 

FJlrCg���rc��e� Ke board 
I to 23 

for Scr('en coorTOI �re(lly 
from !he keyboard Yes 

Programmable Tab Character 
Spac:ing Yes 

Full Screen Reverse Funcllon Yes 
Switch 10 & from the SlClndard 

16 by 32 ScreE'n for full 
compalabilily Ves 

On Error Goro Function No 
Extended Basic RE'quired No 
All Machine Language ProgramYes 
RAM Required in  addition 10 

Screen RAM 2K 
Program Price (Tape) $24.95 

No 

No 

No 

No 

No 
Yes 

No 
No 
Yes 
Yes 

2K 
$ 1 9 95 

• 

Yes Yes 
No 
Yes 
Sl only 
5 1  only I I I  
Yes 
No 
No 
Yes 
Ves 
Ves 
Buff/Black 
No 
No 

No 
No 
No 
Ves 

No 

No 

No 

No 

No 
No 

No 
Ves 
Ves 
Yes 

2K 
$29 95 

VISA. MASTERCARD AND C.O.D. ACCEPTED 
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HARDWARE 
by James J .  Barbarel lo 

Complete the hardware 
part of this project 

and prepare for the 

final setup. 

The 
John-8 System, Part Two 

Ed. Note: This is the second of a three-part ar­
ticle, which shows you how to build a person­
assistance/home-control system around your 
COCO. Last month, author Jim Barbarella gave 
instructions for building the Phone I/O and Puff 
Switch assemblies. This month he describes 
how to construct the Sequencer and Power 
Controller. 

The sequence controller (or Sequencer) 
allows the selection of one of eight dif­

ferent devices, or the "off " state where none 
of the devices is selected. Typical uses in­
clude connecting a number of transistor ra­
dios (each tuned to a different station) to 
allow the user to select different programs. 
Even ac-powered devices such as a tape re­
corder or TV can be con trolled by having the 
Sequencer power a relay to provide current 
to the device. You can expand the sequen­
cer's use by remotely switching the S puff 
switch input through the Power Controller. 
You'll be able to turn on the TV. change 
channels, and tum it off agaln with just the 
S and C puff switches! 
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Referring to Fig. 1. notice that the S switch 
Input is debounced using the same circuit as 
found in the Phone I/O (lC lA). The pulse out­
put from IC I A  sequences (or clocks) IC2. a 
40 1 7  decade counter. In its Initial condition. 
pin 3 (QO) is high and all other outputs are 
low. At the first pulse. QO goes low and Q 1 
(pin 2) goes high. This high level turns on 
transistor Q 1 .  shorting it to ground. Current 
can now flow through R9 and LD l (a light­
emitting diode, or LEO), causing it to light 
and signaling that the device connected to J 1 
is now energized. The tip of J 1 is connected 
to the 9-volt source and the ring is connected 
through Q l  to ground. 

At the next closure of the S switch, Q 1 goes 
low and Q2 (pin 4) goes high. This sequence 
continues until It reaches Q9. Here, the high 
level resets IC2 (via reset pin 1 5). This starts 
the cycle again at QO. Thus you have one 
"off' position (QO, with nothing connected to 

System Requirements 
1 6K RAM 

Extended Color Basic 

it) and eight "on" positions (Q l through Q8). 
OIP switch 1 (OS I )  lets you shorten the cycle 
if you want to control fewer than eight de­
vices. As an example. if you close switch 5 in 
OS 1 .  the cycle will be shortened to four steps 
(since a high level at Q5 passes through OS 1 
to pin 15 and reset IC2). 

Construction 
Begin by fabricating a PC board from the 

pattern shown in Fig. 2. Mount all compo­
nents on the board (see Table 1 for a pa.J1s 
list). being sure to observe the orientation 
shown for C 1. IC I ,  IC2, and all diodes and 
LEOs. You need to Install diodes 0 1  through 
08 only If the particular output is to control 
a relay. Since IC 1 and lC2 are static sensitive, 
handle them as little as possible (and prefer­
rably by their ends). Before touching IC 1 or 
IC2, remove any static charge you might 
have by touching a ground point (such as the 
screw holding an electric outlet cover). 

Perform final wiring per Fig. 3. Mount the 
completed unit in any suitable case, making 
sure J 1 through J9 are readily available and 
LO 1 through L09 are suitably marked and 
visible to the user. If you are constructing 



both the Phone liD and the Sequencer. you 
can power them both from a single 9-volt dc, 
500-milliamp power cube. 

• To use the Sequencer.  connect the S 
switch to J 1 (S) and apply power to the unit. 
Momentarily press the S switch. LO 1 will 
glow. Press the S switch again. LO I will ex­
tinguish and L02 will now glow. Continue 
pressing the S switch until L08 glows. At the 
next press of the S switch L08 will extin­
guish, leaving all LEOs dark. 

To shorten the cycle, place the switch with 
the number one higher than the cycle length 
to "on." For instance, for a cycle length of 5. 
place the' number 6 switch to "on". For a full 
cycle, all switches should be off. 

Power for the devices is obtained from J 1 
through J8. Say you want to power two 9-
volt transistor batteries. You will need two 
plugs to match jacks J 1 and J2, and two 9-
volt battery snaps. Connect the black wire 
from one battery snap to the tip of one of the 
plugs. Connect the snap's red wire to the 
plug's ring. Repeat this for the other battery 
snap and plug. Now, place one plug in J 1 and 
the other in J2. Open one radio and connect 
its snap to the snap from J 1 .  Repeat for the 
other radio and the snap from J2. Now, as 
you use the S switch, the first radio will begin 
playing when LO 1 glows and the second ra­
dio will be energized when L02 glows. For all 
other conditions, both radios will be off. 

To control a device that requires other 
than 9-volt dc or more than 400 milliamps. 
you will need a relay similar to the ones used 
in the Phone 110. Attach one relay coil lead to 
the tip of a plug. Attach the other relay coil 
lead to the ring of a plug. Attach the common 
and nonnally open relay contacts in line with 
the power source to the device you want to 
control (such as an onloff SWitch) . Make sure 
the relay you choose has contacts rated to 
handle the power the device requires. For in­
stance, the 275-004 relay used in the Phone 
110 has contacts rated at 1 amp and 125  
volts. 00  not try to control a 3-amp device 
with this relay! Remember. when controlling 
a relay. a diode must be connected across the 
driving transistor. The diode prevents dam­
age to the transistor. which can result when 
the magnetic field in the relay coil collapses 
(I.e .. when the relay is deenergized). 

Other Comments 
Before connecting to the phone lines, call 

the local phone company. or the retired phone 
company employees club (Pioneers of Amer­
ica) to detennine if any special arrangements 
(such as an isolating coupler) are required. In 
many instances. the phone company will pro-

DID 
.C2 
4011 

13 ENABLE R[SlT I� 

D V· 6 .. eLK 0 13 
IC I  
B 

10 '------+---' 

Fig. 1 .  The John-B Sequencer 

W � � � u • � m � � 
1 10 I � (, 9 

AI  R2 R3 R4 R5 Rt R7 RS 

0 1 -0 1 1  . . . . . .  IN4 1 48 silicon signal diode (such as RS PIN 276- 1620) 
IC 1 . . . . . . . . . .  40 1 3  CMOS dual "0" flip-flop IC (such as RS PIN 276-24 1 3) 
IC2 . . . . . . . . . .  40 1 7  CMOS decade counter (such as RS PIN 276-24 17)  
J I -J8 . . . . . . .  1. " phone jack (RS PIN 274-25 1 or similar) 
J9 . . . . . . . . . .  1. " phone jack (RS PIN 274-252 or similar) 
LO l -L08 . . . . .  T- l 0/., jumbo red LEO (such as RS PIN 276-04 1 )  

09 

C 1 . . . . . . . . . .  O. luf. lOv (or greater) disk capaCitor (such as RS PIN 272- 1 434) 
Q l-Q8 . . . . . . .  2222A silicon NPN transistor (such as RS PIN 276-2009) 
R I -R9 . . . . . . .  1 -Kohm. 1.-watt resistor (such as RS PIN 27 1 - 1321 )  
RIO  . . . . . . . . .  lO-Kohm. 1.-watt resistor (such as RS PIN 27 1 - 1 335) 
R l l . . . . . . . . .  470-Kohm, 1.-watt resistor (such as RS PIN 27 1 - 1 354) 

'9V 
GND 

Miscellaneous: 9-volt. 500-ma power cube (such as RS PIN 273- 1651 or Jameco PIN 
OC-9(0), PC board, suitable case. hookup wire. solder. etc. 

Notes: 

1 .  RS = RadiO Shack. 
2. Herbach and Rademan, 401 E. Erie Ave .. Philadelphia, PA 1 9 1 34. 2 1 5-426- 1 708. 

$ 1 0  minimum order. Visa and MIC accepted. 
3. Jameco Electronics. 1 355 Shoreway Road, Belmont, CA 94002. 4 1 5-592-8097. 

$ 1 0  minimum order. Visa and MIC accepted. 
4. All Sequencer parts (except jacks and relays) are also available from Jameco Elec­

tronics. 
5. The Sequencer can be housed in a single case and powered from the same 9-volt 

power cube. Additional power ( + 9 and Gnd) takeoff points are provided on the 
Phone 110 board. which can be connected to the power input points on the Se­
quencer PC board to provide the required 9 volts. Then only one power cube is 
required. 

Table 1 .  Sequencer Parts List 
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v ide an isolat ion coupler (if required) free of 
charge to the handicapped user. 

Power Controller 
Before Radio Shack dropped it from its 

product l ine, the P lug 'n Power Controller 
was both a marvel and a bargain. It was used 
in concert w ith you r  CoCo (or Model mIl) and 
BSR X-IO contro l modules. Under software 
contro l, it would Inject coded signals onto the 
house's ac power lines. These coded signals 
could then be received by control modules 
plugged into the the ac wiring anywhere in 
the house. So, without any d irect wiring, the 
contro l  modules could be made to control 
any normal ac-powered dev ice (lamps , mo­
tors, TVs, and so o n). 

The John-B Power Contro ller is an adap­
tation of the original P lug 'n Power Control­
ler , optimized for use w ith the CoCo. For 
those of you who are not famil iar w ith theory 
of operation, I'll briefly discu ss how the sig­
nals are coded and what they mean to the 
control modules. 

The system uses a form of pulse-code mod­
ulation. O ne half of a 50-Hz ac c yc le occurs 
in X20 of a second. The originators of the sys­
tem decided on a pulse-code rate of 120 KHz , 
which always starts at or around the zero 
crossing point of the ac (the po int where the 
ac goes from negative to positive , or positive 
to negative). 

The system protocol consis ts of an address 

� O <&..(\ OI 
B �E , C � O O-(\ 02 
��E 

o-[QI]}o 0 � 03 
� �E 

o-{]TI}-o 0 � 04 
;o-rE 

o{QD}-o 0 � 05 
B E C � O � 06 �r!6E � O � 07 � 0 c�BBo-rE E 08 

o B 
E 

packet . followed by a command packet. Each 
packet start s  w ith a header (th ree h igh 
pulses in a row). followed by a pause (low 
level for o ne pulse per iod). The next packet 
portion is the house code. It consists of a 4-
bit binary number (starting with the most­
S ignifica nt b it ). Each bit is fo llowed by a 
pause. The flnal portio n of the packet is ei ­
ther the unit code (for the address packet) or 
the command (o n. off , and so on for the com­
mand packet). This flnal portion also con­
sists of a 4-bit b inary number. starting with 

o J OH N - B  
S E QU E N C E R  

o 

the most -Signif icant bit . with each b it fol­
lowed by a pause. The last bit in the packet 
defmes its type : address (O) ar command ( 1 ). 
The system Is analogous to serial data com­
mu nicatio ns . where the informat io n (pre­
ceded by a s tart bit) is transmitted serially bit 
by bit and termi nated w ith a stop bit. 

In normal operat ion. the address packet is 
sent three times to ensure the proper com­
mand module receives It. (Ac power lines can 
be no is y a nd interfere w it h  commu nica­
tions!) Then. the command packet is sent. 

PC PATTE R N  

DSI  

o 

o 

O- MOUNTING 
HOL E S  ( 3 )  

NOTE : 01 - 08 NEEDED ONLY IF 
ASSOC I ATED OUTPUT IS 
D R I V I NG A R E LAY. 

{FROM POWER SOURCE 

( PHONE 1 10 PC BOARD 
OR S E PA RATE 9 VDC 
500 mA POWER CUB E ) 

J : W I RE J U MPER 

PARTS PLACEMENT 

Fig. 2 .  Sequencer PC Board Pattern And Parts Placement 
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Both packets contain the house code. This 
redundancy ensures that none of the control 
modules mistakenly intercept information 

Power Controller Theory 

Knowing the protocol, your hardware 
must perform two distinct functions. It must 
frrst sense when a zero crossing occurs on the 
ac line. Then it must create the proper pulse 
sequence and inject it onto the line. The sys­
tem is an "open loop" type; there is no con­
firmation that the intended control module 
received the instructions. 

• not meant for them. 
To communicate with commercial control 

modules, a standard protocol for house, unit, 
and command codes must be followed. Each 
code is a 4-bit sequence. With 16 possibilities 
for both the house and unit code, the system 
has a potential to accommodate 256 different 
control modules. The standard protocol is 
shown in Table 2.  

Figure 4 is the Power Controller's sche­
matic diagram. A standard power cord deliv-

House Code 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
o 
P 

Unit Code 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
1 4  
15  
16 

Command 4-Bit Code 

0 1 10 
1 1 10 

ON 0010 
1010 

ALL ON · 000 1 
1001 

BRIGHT + 0101 
1 10 1  
0 1 1 1  
1 1 1 1  

OFF 00 1 1  
10 1 1  

ALL OFF (Clear) 0000 
1000 

DIM + 0100 
1010 

• ALL ON or ALL OFF disregard unit code and operate any control module with the 
identified house code. 

+ DIMIBRIGHT refers only to lamp modules. 

Table 2. BSR X-l O  Protocol 

o 

�J9 �RING Lv {FROM POWER SOuRCE r;=s I PHONE lIO PC SOARD � OR SEPARATE 9VOC � � 
500mA POWER CUSE 1 

- - - J I - J8 AND lDI-LOB 
SHOWN MOUNTED ON THE 
REAR OF TNE FRONT PLATE. 

K � CATHOOE� 

J8 J7 J6 J� J4 J' J2 J I  

Fig. 3. Sequencer Final Wiring 

ers to the unit 120 volts ac, which is routed 
through the protective fuse to transformer 
T l .  Diodes D3 through D6 form a full-wave 
rectifier that transforms the alternating volt­
age at the output of T I to positive-going half 
sine waves. RIO provides a constant load to 
the transformer. Diode D2 isolates this volt­
age from the dc conversion circuit. consist­
ing of C2,  R 1 1 , and VR 1 .  C2 filters the 
converted voltage, transforming it into a dc 
level of about 18 volts. This voltage is used 
in other parts of the circuit (V + + ). VRI reg­
ulates V + + to 5 volts dc. (Excess voltage is 
dropped across R I I .) 

R9 provides the positive-going half sine 
waves at a 120-Hz repetition rate to IC IB's 
pin 6. Diode D I limits the maximum level to 
approximately 0.7 volts. RI  and R8 provide 
a reference voltage to IC IB's pin 7 of approx­
imately 25 millivolts. As the ac signal comes 
down to the zero level, the IC I B's output 
goes negative. The ac signal quicky reaches 
zero and begins up again. This causes ICIB's 
output to return to a high level. Thus, short­
duration, negative-going pulses are pro­
duced at the zero crossing points of the ac 
Signal. These pulses are inverted in transis­
tor Q l .  The pulses are ac coupled and level 
shifted by C I ,  R4, and R7, and provided to 
J I (EAR). The resultant signal provided to 
the CoCo's EAR plug is a short-duration 
pulse with a negative and positive compo­
nent (similar to that produced by a cassette 
recorder). This signal allows the CoCo to 
sense the zero crossing of the ac line. 

IClD and C form a gated oscillator (an os­
cillator that can be turned off and on by an 
external control signal). The oscillation fre­
quency, set by C6 and RI9, is approximately 
120 KHz. R20 and R2 1 provide a reference of 
approximately 0.65 volts to IC IC's pin 10. 
Resistors RI5, R I 7, and R22 provide a lower 
reference voltage to pin I I . A positive-going 
signal from the CoCo's AUX plug (to J2) en­
ables the oscillator. R23 provides the oscil­
lator output to the base of transistor Q2. The 
signal is passed through the tuned pulse 
transformer, T2. Capacitors C3 and C4 allow 
this signal to be injected onto the ac line but 
block the ac from entering T2. 

Building The Power Controller 

The Power Controller is constructed on a 
single PC board, which holds all parts except 
the jacks and LED. Begin by fabricating a PC 
board as shown in Fig. 5. Table 3 lists the 
required parts. Mount all parts onto the PC 
board as shown in Fig. 6 with the exception 
of IC I .  (Mount a 1 4-pin DIP socket at this 
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time. but do not insert IC I into it yeLl Note 
that the power transformer (T l )  and fuse 
connections are made with short lengths of 
discarded resistor or capacitor leads. Pay 
special attention to the orientation of VR I .  
0 1  through 06. IC l ,  T l .  T2. C I .  C2. LD l ,  Q I .  
and Q2. Match the small black polarization 
marker on T2 to the polarization mark 
shown In Fig. 6. After the power cord has 
been soldered in place, pass a wire tie strap 
through the two holes below the ac power­
cord pads. and around the cord. securing it 
to the PC board. 

Using the PC board as a template. mark the 
location of the four comer mounting holes on 
the outside bottom of a case. Drill these four 
holes with a Ys-inch bit. Pass a #4-40 by �­
inch screw through each hole (head on the 
outside) and secure on the inside with #4-40 
screws. Place the PC board inside the case 
and on the mounting screws. Using four ad­
ditional #4-40 nuts. secure the PC board to 
the case. 

Using a small round me. form a U-shaped 
opening in the top of the longer side wall clos­
est to the power cord. Make the opening large 
enough to allow the cord to exit the case 
when the top cover is attached. Make a knot 
in the cord such that it will restrict the cord 
from exiting the case when the cover is at­
tached. Drill appropriate holes In the cover 
for the AUX and EAR connectors. Mount J I 
and J2 on the cover. marking J I as EAR and 
J2 as AUX. Holding the power cord in the U­
shaped opening with the knot on the inside 
of the case. attach the top cover using the 
hardware provided with the case. Construc­
tion is now complete. 

Power Controller Checkout 
Type in and save the Program Listing us­

ing the name JBPower. Obtain an X- 1 O  con­
trol module. Set the house code to 0 and the 
unit code to 1 0. Plug it into the ac line and 
attach a lamp or some other appliance to it. 
Plug in your Power Controller to an ac line 
near your CoCo. 

Attach the large grey (AUX) connector to 
J2 and the black (EAR) connector to J I .  Run 
the JBPower program. When asked for house 
code. press the S key. Note that nothing hap­
pens. Press the D key and note that the letter 
D is displayed after the question. In response 
to the device number (unit code) question. 
type 23 and press enter .  Note again that 
nothing happens. Type 10 and press enter. 
In response to the action (command) ques­
tion. type OT and press enter. Note that the 
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Designation 

R I .  R 12. R 14. R 18. R2 l ,  
R22 
R2. R23 
R3. R 13. R I 7  
R4 

R5 
R6 
R7 
R8 
R9 
R I O  
R I I 
R I 5  
R 1 6. R20 
RI9  

R24 

C I  

C2 

C3. C4 
C5 

C6 
D I  
D2-D6 
VR I 
Q l ,  Q2 
IC I 
T l  
T2 

J l ,  J2 
FI  

Description 

l OO-Kohm. y'-watt resistor 

3.3-Kohm, y'-watt resistor 
I-Kohm. y'-watt resistor 
3.9-Kohm. y.-watt resistor (can use �­
watt) 
470-Kohm. y'-watt resistor 
4 .7-Kohm. y'-watt resistor 
2.2-Kohm. y'-watt resistor 
470-Kohm. y'-watt resistor 
IO-Kohm. y'-watt resistor 
I -Kohm. y,-watt resistor 
560-ohm. �-watt resistor 
I -Megohm. y'-watt resistor 
15-Kohm, y'-watt resistor 
39-Kohm. y'-watt resistor (can use �­
watt) 

RS Part # 

27 1 - 1 347 

27 1 - 1 328 
27 1 - 132 1 
27 1 -029 

27 1 - 1 354 
27 1 - 1 330 
27 1 - 1 325 
27 1 - 1 3 1 7  
27 1 - 1 335 
27 1 -023 
27 1 -020 
27 1 - 1356 
27 1 - 1 337 
27 1 -04 1 

33-ohm. y'-watt resistor (can use �- 27 1 -007 
watt) 
4.7-uf. 35-volt or greater electrolytic 272-1024 
cap 
470-uf, 35-volt or greater electrolytic 272- 1 0 1 8  
cap 
O. I -uf. 200-volt metal film cap 
l ,800-pf. l O-volt disk (can use two 
O.OO I -uf caps in parallel RS PN 272-
126) 
lOO-pf. l O-volt disk cap 
I N4 1 48 small signal diode 
I N4001 or I N4002 or I N4003 diode 
5 . l -volt Zener diode ( l N4733) 
2222A NPN transistor 
LM339 comparator IC 
12.6-volt, 300-ma power transformer 
Isolation pulse transformer (replace­
ment part number 84 18001 for cata-
log no. 26-1 182. Order from Radio 
Shack National Parts. 1 -8 1 7-870-
5662). 

272-1053 

272- 1 23 
276- 1 1 22 
276- 1 102 
276-565 
276-2009 
276- 1 7 1 2  
276- 1 385 

Ys" phono jack 274-25 1 
o/.,-amp fuse 270- 1 272 
PC mount fuse holder 270-739 

Miscellaneous: 1 4-pin DIP socket. line cord (278- 1255). wire tie (278-1632). PC board. 
mounting hardware. case (such as 270-224), wire. solder. etc. 

Table 3. Power Controller Parts List 

message . . .  Illegal Option . "  appears for a 
few seconds, and is then replaced by the ac­
tion question. Type ON and press enter. After 
a few seconds. the device plugged into the 
control module is activated. 

Repeat the procedure, this time identifying 
the action as OFF. Note that the device is 
deactivated. Once more activate the device. 
Then repeat the procedure. but this time 

specify device number I instead of 10. Also 
specify action ALL OFF (you can type ALL 
OFF. being sure the words are separated by 
a single space. or just the word ALL). Note 
that the device is deactivated even though 
the device number was not the one specified. 
(ALL OFF deactivates all control modules of 
a particular house code. regardless of device 
number (unit code).) continued 
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RAIN BOW 
C O L O R  C H A R A C T E R G E N E R AT O R  

A N E W  D I M E N S I O N  I N  C O L O R  C O M P U T I N G  
RAINBOW 

C ( ". I II ,( ... " O" 
Sf "'\ 

- Now mc 1udes a c h a r a c t er gener a t or and sample graphlC space 
game a t  no I!): t r a  cos t .  

- F u l l  2 2 4  te:o.:t and graphic r:ha r a c t er s �  Underline i n  a l l  P"10DES� 

Prints ver t ically  . 

Cl- ' '' '{ ''' ''O'' 
S f "' l  

I N C E N T I V E  S O f T W A R E  
( 5 1 9 )  6 8 1 - 0 1 3 3  

• A l l  m a c h i ne l a n g u a g e .  u s er t r a ns p a r e n t .  Supports a ll BASIC, 

EXTENDED BASIC and DlS�� commands. 

- Automat ic loader recognlZes l 6�"" , 32�"" &: 641':' compu t e r s .  

· M1X up t o  5 c h a r a c t e r  sizes in 4 co lor s a ll on o n e  screen. A 

t o t a l  of 1 0  sizes a v a l 1 a b le from 8 * 4  to 4 2 * 2 4  or 32*32 in 

ver t ic a l  mode. 

P . O .  B OX ) 2 )  
STAT I ON B 

LONDON ONTAR I O  
C A NADA N6A 4W1 

P . O .  BOX 7 2 8 1  
PORT HU RON 

M I C H IGAN 4 8 ) 0 1  
U . S . A .  

- Use UP t o  4 definea ble ...." ndo...., s c r eens o f  a n y  s u e .  A lso 

includes horllontal1y scrolhn'3 ( c r a w lingJ one hne screens. 

M I N IMU M REQU IR EMENT 
T A PE - 24 . 9 5 U S  o r  
D ISK - 2 7 . 9 5 U S  o r  

1 6K B A S IC 
2 9 . 9 5 C ON 
) 2 . 9 5 CON • Inc 1 u d e s  p o s i t  l v e  & nega t  l v e  s c reen dumps 10 2 s l z e s  f o r  R/S, 

Epson & Gemini printers. ( P l e a se spec i f y )  � [�:�J - Spec l a l  T r a c e  Dt!lay c a n  be used to det.u'3 progr ams one line a t  

a t imt! ( even graphlcs ). 

·A spec l a 1 p r in t e r  control can output char a c t e r s  t o  the st:reen 

& printer simultaneously. 
T a pe t ('  DIsk upgr a d e  a v a I l a b l e  fN SSUS ' "  S I OCDN. lie pay 
post age ....,l t h in liS & C A N A D A  o n  f') r d e r s over ii20, othen •• dse 
p l e a s e  add "5 1 .  O t her countnes p le a s e  add S 2 .  Char'3e order s 
pleas. add S l .  

· A  must for a ll c o lor cc, m p u t e r  owne r s .  Once y o u  t r y  lt you 

won't "",r 'i t l!  another progr a m  wlthout It. 
Circle Reader Service card #91 

THE BEST JUST GOT BE11ER . (With New Low Prices) 
THE BEST HARDWARE 
WOR D·PAK I I  $1 34.95 
80 column video cartridge with soft video 
switch and smooth scro l l .  

C·C BUS $1 29.95 
6 s lot software selectable expansion bus. 

p·C PAK (P) $ 49.95 
Ful ly buffered Centronics compat ib le 
parallel port cartridge. 

P·C PAK (R) $ 59.95 
Battery backed real t ime clock cartridge. 

P·C PAK (C) $ 99.95 
Parallel port and real t ime c lock In one 
cart ridge. 

2SP·PAK 
Du� RS232 cart rldge. 

$ 79.95 

THE BEST SOFIWARE 
Support Drivers $ 1 7.95 
Patches and drivers for OS-9 or Flex for Word-Pak, P·C Pak and 2SP-Pak. 

Cbreeze $ 29.95 
Ful l  screen editor for OS-9 Word·Pak with "windows" capabi l i ty. 

(05·9) · Stylo I I I  word processor 

(OS·9) · Stylo Pak (Incl udes stylo, mal lmerge and spell checker) 

(05·9) · X·Word wordp rocessor 

(05·9) · X·Merge mal l merge for X-Word 
(05·9) · X·Term terminal package 
(BAS) • El iteWord wordprocessor 

(BAS) • El lteCalc spreadsheet 
(BAS) • Deft Pascal software development system 

(BAS) • DataPak II termi nal package 

* COMBO PRICE * 

$ 99.95 
$1 99.95 
$ 79.95 
$ 29.95 
$ 59.95 
$ 79.95 
$ 79.95 
$ 89.95 
$ 44.95 

and THE BEST SUPPORT, all from 
Take 15% off the l ist price of any of these software packages when 

ordered with the Word·Pak II. 

"Innovative Products for the CoCo User" 
Call or write today for our FREE Catalog 

P.O. Box 8 1 3  • North Bergen, N.J .  07047 • 201-330-1898 
Circle Reader Service card #214 

Tell them "I saw it in HOT CoCo. " August 1 985 HOT CoCo 61 



If your device does not operate as described 
above, double check the house and unit code 
settings on the control module. Next, check 
that the device plugged into the control mod­
ule is turned on. If these checks do not re­
solve the problem, recheck all construction 
details. 

If your device does not operate as described 
above, double check the house and unit code 
settings on the control module. Next, check 
that the device plugged into the control mod­
ule is turned on. If these checks do not re­
solve the problem, recheck all construction 
details. 

V+ 

R3 

RI R 2  C I  

R6 

If the Power Controller still doesn't oper­
ate, the oscillator frequency or the signal am­
plitude throughout the RF transformer needs 
adjustment. To adjust the frequency, replace 
R 1 9  with a 50K ohm trimmer potentiometer 
(Radio Shack cat. no. 27 1 -2 1 9,  or equal). Sol­
der a short length of bare wire to the pot's left 
and center leads, and another piece to the 
right lead. Insert the two wires into the holes 
R 1 9  formerly occupied (either wire in either 
hole). Place the pot to mid position. Operate 
the controller while you slowly change the 
wiper's position until the controller will no 
longer operate a module. Mark this position 

V" 

R4 

JI rEAR 

R7 

'--'--_-'---___ ZERO CROSSING D E T ECTOR ____ -----' 

R9 

1 2 0VAC 

RIB 

R23 

RIO 

D2 
R I I  

RI2 RI3 

R I 4  RI5 

14 13 

vRI 

RI7 J 2  rAUX 

R21 R 2 2  

v +  

L-___ GATED OSCILLATOR ______ -----' 

Fig. 4. Power Controller Schematic Diagram 
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on the pot. Repeat the process while you ro­
tate the wiper in the other direction, and 
mark this position also. Permanently place 
the wiper midway between the two marks. If 
you have an oscilloscope, connect the scope 
leads to ground and the Q2 collector. Adjust 
the tuning slug of RF transformer T2 for 
maximum amplitude. Repeat the frequency 
adjustment if necessary. 

If you're using the Power Controller with a 
CoCo 2, you ' l l  need to change the 1 04th 
character (a 4) in line 2030 to a 5. You must 
also modify the checksum calculated in line 
2040 from 9736 to 9737. 

If  you have questions on the John-B Sys­
tem, contact Joe Sobieski at 2277 Menoher 
Blvd . ,  Johnstown, PA 1 5905. But be warned: 
Joe 's enthusiasm for handicapped assist­
ance projects is infectious. (I can attest to 
that!) If you have any technical questions 
about the project, please write to me at the 
address below. In either instance, please in­
clude a stamped, self-addressed envelope 
with your correspondence if you want to re­
ceive a reply. 

If you have questions on the John-B Sys­
tem, contact Joe Sobieski at 2277 Menoher 
Blvd., Johnstown, PA 1 5905. But be warned: 
Joe's enthusiasm for handicapped assist­
ance projects is infectious. (I can attest to 
that!) If you have any technical questions 
about the project, please write to me at the 
address below. In either instance, please in­
clude a stamped, self-addressed envelope 
with your correspondence If you want to re­
ceive a reply. 

Next month, I'll give details on the Power 
Controller program and provide the main 
John-B controlling program. I'll also discuss 
a typical John-B setup . •  

See program listing on page 52 

Address correspondence to James J. Bar­
barello, R.D. # 1 ,  Box 241 H, Tennent Road, 
Englishtown, NJ 07726. 



o 
o 

- - - - - - - - - - - - - - 1 20 VAC 

Fig. 5. Power Controller PC Board Pattern 

J2 AUX 

o 
o 

T I  

o o 

J =  JUMPER 
Fig. 6. Power Controller Component Placement And Wiring 
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IQ: \ /S there a 

quality software 

paclfage that 

promises to give 

me a wide variety 

of easy-to-use 

Color Computer 
programsi' And 

at a low pricei' 

I A� I Yes. instant CoCo 
Ready-to-run HOT CoCo 
programs on cassette! 

There's just no question. instant CoCo is a 
terrific way to build your Color Computer 
software library. Each month, instant CoCo 
brings you 8-1 2  top-notch, original programs 
from the latest issue of HOT CoCo 
magazine-all on one high-quality cassette. 
Everything from action-packed games to 
helpful utilities. And the cost? As Irttle as $8.33 
a month when you buy a one year 
subscription! 

instant CoCo is the ideal companion to 
HOT CoCo magazine, because ready-to-run 
instant CoCo relieves you of the frustrating, 
time-consuming keyboarding and debugging 
of the published programs. Our technical 
edITors have done rt all for you. You'll save 
hours of time and considerable aggravation I 
Just drop the tape into your cassette player, 
and get set to enjoy some great software! 

A free bonus program 
in every issue! 

But wart, there's more! On every monthly 
instant CoCo cassette, you'll get one or more 
previously unpublished bonus programs 
absolutely FREE These bonus programs 
have never appeared in HOT CoCo. 
Complete instructions for the bonus programs 
are included. 

Bonus programs-one more reason why 
you should be getting instant CoCo each and 
every month! � 

• ------� .. 
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Supplement your library 
with "The Best of '84"! 
Complete with documentation 

There's even a special collector's rtem 
edrtion of instant CoCo "The Best of '84"-
29 first-class HOT CoCo programs that come 
through 1 984 WITh flying colorsl 

Graphics. Utilrties. Games. Plus, 
applications for business, home, and school. 
"The Best of 84" is the perfect complement 
to your instant CoCo library, and comes 
complete WITh an easy-to-use documentation 
booklet. 

Programs of outstanding variety and top 
quality. The best programs from an entire 
year of HOT CoCo, including: 

• "Stock Transactions Tracker" 
• "Graphics Builder" 
• "Personal Money Manager" 

Don't miss this one. Order your " Best of 
'84" today. 



OK! Send me instantCoCo! 
To order instant COCO and "The Best of '84", just complete the information 

on the coupon or attached order card and drop it in the marl. For faster 
service, call TOLL FREE 1 ·800·258-5473. In NH,  dial 1 ·924·9471 .  VISA, 
Mastercard, and American Express welcome. 

Yes! I want instant CoCo to meet my 
programming needs! 

D Please sign me up for a one year subscription for $99.97 
($8.33 per issue), beginning with this month's issue. 

D Please send me the issue for $1 1 .47. 
"""'" 

o Please send me "The Best of 84" for $1 6.47. 
o Payment enclosed 0 MC 0 VISA 0 AE 

Card # 

Signature 

Name 

Address 

City 
Please iktN 4-<> v.<leks lor deivery. 
Price ",dudes postage and hardtng. 
Foreign Al' Mail pease add an actiIJon<J 45¢ per cassette. or $25 per 9Jbocriptioo. 
US rums drawn on US bar><s CiNL Y. 

instant CoCo 
80 Pine Street • Peterborough, NH • 03458 

Exp. Date 
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GRAPHICS 
by Joseph Fi namore 

n99lJ2Screen 
�lJ9mmy2Symmetry 

Transform your CoCo 

into a kaleidoscope. 

Looking for a simple way to create handsome screen displays? 
Symmetry generates designs in the PMODE 4 and PMODE 3 

graphics screens. although the colors produced in PMODE 3 are dis­
torted. Color artifacting in PMODE 4 produces colors from the re­
sulting display. but the effect is subtle. Symmetry's best feature is 
that it lets you create stunning designs from simple. random starting 
displays. 

Symmetry is the correspondence of pOints (or lines. shapes and so 
on) on opposite sides of a dividing line or about a central axis. In 
other words. symmetrical pOints are mirror images of each other. 
(See Fig. I .) 

A figure can have more than one axis of symmetry. I will discuss 
four-way and Six-way symmetry since they translate most easily 
into a matrix of pOints like those produced on a TV screen. Each 
point in four-way symmetry. except those on the central axis. has 
seven other equivalent points-renecUons if you will. However. any 
figure created has four equivalent corners. (See Fig. 2.)  

Saving Symmetry 
You can assemble Symmetry from the source code (Listing I) with 

an editor/assembler. If you do not have an assembler. type in the 
Basic driver program instead (Listing 2). Be sure to save the program 

� - - - - - -

o 
® I S  A M I RROR - I M AGE 

OF 0 
Fig. 1 .  Symmetrical Image 
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A X I S  OF 
SY M M E TRY 

- - - - - - - .. ® 

to tape or disk before you try to execute it because one typographical 
error might make running the program impossible. For tape sys­
tems type CSAVEM"SYMMETRY", 15872. I 6243. I 5872 to save the 
source code. If you do not have Extended Color BaSic. CSAVE the 
Basic driver instead. Whenever you load Symmetry from tape. run 
the program before executing it. 

As written and assembled. Symmetry is not strictly position in­
dependent. However. you can add any offset that is a multiple of 256 

System Requirements 
16K RAM 

Extended Or Color Basic 
Editor/Assembler Optional 

Printer Optional 
Screen-Dump Utility Optional 

A X E S  OF SYMMETRY-----
Fig. 2. Four-Way Symmetry 



Circle Reader Service card #506 

CoCo's Best & Fastest Spreadsheet System 
ACCLAI M E D  BY T H E  EXPERTS 

"DYNACALC is my choice for a CoCo spreadsheet." 
Dan Downard, RAINBOW, September, 1984. 

"Eat your heart out, Lotus 1-2-31" 
Scott Norman, HOT CoCo, October, 1984. 

Bui lt- in Features: 
NOW 
ONLY 

RAINBOW 
CERTIFICATION 

SEAL 

• 51 x 24 Display with Lower Case 
• Super-fast Smart Screen Refresh 
• Auto-Repeat Keyboard Driver 
• Keysaver (TM) repeats last com mand x t imes 
• Disk Operat ing System (works just l i ke ROM DOS) 
• Easy communication with BASICIDOS programs 

$9995 
• Two-way communications with PRO-COLOR-FILE * Enhanced * 
• Outputs to ASC I I  Word Processors l i ke Telewriter-64 
• Fast 1 6-Digit Arithmet ic  with Scientific Functions 
• Summation , Mean , and Standard Deviation Functions 
• Logical Functions with String & Numeric Comparison 
• String locate command to navigate large worksheets 
• Sort fu l l  or partial worksheet by col umns or rows 
• Line, Bar, H i/Lo/Close, Circle G raphs 
• Ful l  G raph ics captioning and overlay faci l ity 
• G raphics Drivers for a l l  popu lar Printers 
• Joyst ick/Mouse Driver for Cursor Movement 
• Works with any ROM versions, even JDOS 
• 33k Available Worksheet Space 
• U p  to 256 Col umns or 256 Rows 
• Can use VisiCalc worksheets & t rain i ng materials 

f"'- · On-screen Help Messages 

a . e ' m  I \ /'� FOR 64�a��;':fr��STEMS 
- - - - - 7 - - - - - - v- - - - - - - - - - - - - -I / now with k, GRAPH ICS! 

I . 
CANADA-CDN $129.95 
DATAMAN INTERNATIONAL 

420 FERGUSON AVE. N.  
HAMILTON, ONT. L8L 4Y9 
(416) 529-1319 AUSTRALIA 

L...-___ ---. PARIS RADIO 

II 
161 BUNNERONG RD. 
K INGSFORD 2032 NSW 
(612) 344-91 11 

COM PUTER SYSTEMS CENTER � 42 Four  Season s  Center #1 22 

% tlE� SS Chesterf ie ld ,  MO 630 1 7  USA � (31 4) 576-5020 
10  to 6 Mon .-Fri . 

ar you r  local  DY NACALC dealer 

Price U S$99.95 
Outside North America add $10 postage 

DYNACALC Reg . U. S. Pat . Off. 
Lotus and 1 -2-3 are trademarks of Lotus Development Corp. 
PRO·CO LOR· F I L E  is a t rademark of  Derr inger Soft ware 

Telewriter-64 is a t rademark of  Cog n i tec 
V is iCa l c  i s  a t rademark of  Vis i Corp. 



($HO l00) when CLOADMlng it, and the program works without 
modification. For example, to load the program at the top of memory 
in a 32K machine, type CLOADM"SYMMETRY", 1 6384 ($H4000). 
Before loading, be sure to type CLEAR S,M, where S is the desired 
string space for the Basic program and M is 1 587 1 ($H3DFF) plus 
any offset you wish to add. 

Using Symmetry 
After the program is loaded into protected memory. you must de­

fine the execution address, set up the graphics screen with PMODE 
and SCREEN commands, draw your design, and execute a USRO(Q) 
command, where Q is four or six depending on which type of sym­
metry you use. I have Included a short sample program, Listing 3, 
to illustrate the process. When loaded, this listing calls Symmetry 
and generates random graphiCS iri quadrant 1 (see Fig. 3). Press the 
four key to get four-way symmetry; press the six key to get six-way 
graphiCS. (See Figs. 4 and 5.) To create another design, press any key. 

Symmetry does not include a print routine, but there is a simple 
way to produce a printout. When you create a pattern you would 
like to send to the printer, press the break key and then type: 

SAVEM"FILENAMEIBIN" ,3584,9727 ,3584 

If you are working with a cassette system, type: 

CSA VEM"FILENAME", 1536,7679. I 536 

Then clear memory and reload the file. Set up the graphics screen 
by typing: 

10 PMODE4:SCREEN 1 . 1  :GOTO 10 

After pressing the break key, load and execute your screen dump 
utility. 

If you write your own graphics program for Symmetry, do not 
worry which graphics page you use since Symmetry adjusts auto­
matically. If you call Symmetry from a machine-language program, 
$BA and $BB must contain the starting address of the graphiCS 
screen. Omit the JSR $B3ED call, and enter the program with the A 
accumulator set at four or six. 

It is possible, but difficult, to use this program from Color BasiC. 
First, set up and clear the graphics screen as outlined in part A of 
Getting Started with Color Basic. Use the G6R mode. Then, draw your 
design using PEEKs and POKEs. Next, load Symmetry into an area 
of protected memory where it will not Interfere with the graphics 
screen. Tell Basic where the subroutine is by POKEing the 2-byte 
address into RAM locations 275 and 276 (the most-significant byte 
goes first). Finally. type POKE 1 86,MS and POKE 187,LS, where 
MS = INT(GP/256) and LS = GP - MS"256. GP is the starting ad­
dress of the graphics screen. You can then call Symmetry with a 
USRO(Q) command. 

Program Explanation 
The program starts drawing in the upper left quadrant of the 

screen. For consistency, I have defined the quadrants as shown in 
Fig. 6. The steps are: 
• masking unnecessary bits in quadrant 1 ,  
• creation of a mirror image of quadrant 1 in quadrant 2, 
• completion of quadrant 1 ,  
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• reflection of quadrant I into quadrant 2 again, and 
• reflection of the top half of the screen into the bottom half. 

By now the need for an Assembly-language program should be 
obvious. Unless you are fanatically patient, BasiC would be too slow 
to do the job. In PMODE 4 there are 49, 1 52 bits (pixels) to process. 1 
will use the words pixels and bits interchangeably because, in 
PMODE 4, there is a one-to-one correspondence between them.  

Masking Quadrant 1 
This step isolates the portion of quadrant 1 containing the drawing 

to be used. It is a wedge-shaped piece of screen (see Fig. 7) .  Angle e 
is 45 degrees for four-way symmetry and 30 degrees for Six-way 
symmetry. You must clear the rest of the quadrant so that it does 
not appear later during mirroring. 

Lines 00560-00700 mask the unnecessary bits. Accumulator A 
contains the number of bits to be masked out in the current row. 
Lines 00590-00620 divide A by eight (eight Is subtracted from A 
until the result becomes negative). Each time that eight "goes into" 
A, another byte (8 bits) is masked, the byte is cleared, and subtrac­
tion is tried again. A negative answer means that the program must 
mask fewer than 8 bits. The program looks for the proper value in 
CLRTBL, ANDing it to the byte currently stored on the screen. 

D and U are restored to their values at the start of the last row. 
Remember A contained the number of bits to mask In each row; B 
contained a "carry" value, which is -in essence-a fraction. The 
value of SLOPE 1 is added to D, which is A and B concantenated; A 
is adjusted; and B contains the new carry value. This process con­
tinues until the entire quadrant is masked. 

Mirror Image Of Quadrant 1 In Quadrant 2 
The MIRROR subroutine duplicates the contents of quadrant 1 in 

quadrant 2. Register U is loaded at $BA, which contains the starting 
address of the current high-resolution screen. Register X is then 
pOinted to the byte following the screen line to which U points. The 
program loads D with the value at U.  

Lines 0 1 730-0 1 770 rotate this 2-byte value to create a mirror 
image of the original value. The new value is then stored on the 
screen. The program repeats this sequence until it reaches the cen­
ter of the line (the end of quadrant 1 ) .  The pointer advances to sub­
sequent lines and continues the process for the remainder of 
quadrant 1 .  At this point the program has created a reflected image, 
which is copied in the next step. 

Finishing Quadrant 1 
This step is the core of Symmetry. It is difficult to reflect the image 

because the axis of symmetry is at an odd angle-30 or 45 degrees. 
The program traces line U along the previousiy drawn figure, strip­

ping bits off the line one at a time. The bits are then deposited along 
line X, which is at the required angle. (See Fig. 8.) The line labels 
refer to the register used to track the line. 

One complicating factor for Six-way symmetry is that the lines do 
not contain an equal number of bits. For example, the first line 
traced has 1 12 bits in line U and 96 bits in line X. The vertical 
resolution of the screen (I.e . ,  19212 = 96) dictates the number of bits 
in line X. If you used 96 In line U, the resulting figure would be taller 
than it is wide because of the rules of trigonometry. The variable 
ADJUST represents the ratio of U to X. 



A discussion of the tabulation of the slopes and ratios is in order. 
Look at lines 01090-01 130. The first step In tabulation is to load the 
previous carry value Into accumulator A. Next. a specific value ($DC 
'in six-way symmetry) is added to this. The program compares the 
result with another value-here it is $58. If the result is greater than 
the value to which it is compared. no adjustments are necessary. 

It is no mistake that $58 (9 1 decimal) is equal to $7F ( 1 27) plus 
$DC (220) minus the 8-bit overflow value of 256. BGT In line 01 1 30 
is a signed comparison. Remember that In signed numbers the most­
significant byte is a sign bit ( +  or - ). Any number from $80 to $FF 
is considered negative in a signed comparison because the most­
significant bit is set. In our example. only the numbers from $5C to 
$7F are greater than $58. If the number resulting from the afore­
mentioned addition is greater than $58. the original carry value was 
already higher than $7F (in unSigned tenns). However, it was not 
high enough to make the newly calculated carry greater than $7F. 

Think of these carry values as fractions. When the fraction is 
greater than or equal to Y.. you round up to the next integer. In 
binary math. when the fraction is greater than or equal to $80, you 
must round up because it is halfway between $00 00 and $01 00. 
Rounding produces a more accurate reflection than using the Inte­
gral value does. 

Program lines 00790-00850 initialize new screen lines. U is 
pOinted to line U, X is pointed to line X, the carry values of RATIO 
and SLPCT are cleared. the number of bits in line U (nondestruc­
tively stored at BITCT) is stored in the temporary counter. and the 
value of the first byte in line U is loaded into the accumulator. Pro-

Fig. 4. Screen Shot OJ Random Four-Way Design 

Fig. 3. Screen Shot OJ Randomly Generated Lines 

Fig. 5. Screen Shot OJ Random Six-Way Design 
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OUADRANT I OUADRANT 2 

QUADRANT 3 QUADRANT 4 

Fig. 6. Quadrants 

Fig. 7. Masking Quadrant 1 

T R A C E  T H I S  L I N E  
• 

Fig. 8. Depositing Bits From Line U On Line X 
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gram lines 00860-00900 stIip unnecessary bits from the value. For 
simplicity, I have numbered the bits in line U as zero through seven, 
from left to right. 

Lines 009 10-00970 draw on the screen. A bit is shifted into the 
condition-code register. If the bit was cleared (logical 0), no new bit 
is set in line X. Otherwise. the proper value is looked up in BITTBL, 
logically ORed with the present screen value, and then stored on the 
screen. 

The remainder of this section of the program tracks screen posi­
tions and bit numbers. Lines 00980-0 1000 trace line X. If the cal­
culated carry value rounds up to the next integer. the value at 
BITNUM is incremented. BITNUM keeps track of the current bit 
number in line X. When this number reaches eight, the program 
increments register X and starts at bit 0 again. 

Lines 0 1 090-0 1 140 control the ratio of the pixel counts of lines X 
and U. In four-way symmetry. the variables maintain one-to-one 
correspondence. As we have already seen. however. the ratio in six­
way symmetry is not one to one. If the newly calculated carry rounds 
up. line X moves up one row on the screen; otherwise it does not. 

Lines 0 1 1 50-01230 decrement the bit count in the lines and jump 
to the next line if this bit count reaches zero. If it does not, the current 
bit number of line U is incremented and adjusted if the bits in the 
current byte of line U have been rotated out. The program starts 
over with the next bit. 

Lines 0 1 290-0 14 10 find the starting point of the next line U.  They 
adjust the bit countlline (if necessary) and the number of the starting 
bit of line U. Lines 0 1 420-0 1 500 increment and adjust the number 
of the stariing bit of line X. They then go to SYMM20. where the 
next lines are initialized. 

Reflect Quadrant 1 Into Quadrant 2 Again 
Line 1 5 1 0  invokes the MIRROR subroutine again; the newly com­

pleted quadrant is reflected into quadrant 2. The top half of the 
screen is now complete and is symmetIical with respect to the ver­
tical line bisecting it. 

Reflect Top Half Into Bottom Half 
Lines 0 1 520-0 1 650 are straightforward. U is pointed to the first 

row of the screen and X is pOinted to the last row. The program 
copies the top row to the bottom row. Duplication continues until 
the screen is filled . 

Summary 
I hope you enjoy Symmetry. It is a quick and easy way to produce 

high-resolution displays for title pages and other applications. The 
pictures produced by four-way symmetry are perfect. Those pro­
duced by six-way symmetry are not quite perfect because of hard­
ware limitations and the difficulties of translating 30- and 45-degree 
angles onto a matrix of square pixels. The distortion should not, 
however. limit the program's uses. 

I encourage students of Assembly language to use the routines 
and explanations in this article to develop their own graphics rou­
tines. While Assembly-language graphiCS are complex. they are not 
unreasonably so. The rewards of successful routines are speed and 
greater flexibility. 1 welcome questions and comments regarding the 
pro�ram . See program listings on page 53 

Address correspondence to Joseph Finamore, 1 1 00 S. Cedar. Marsh­
field, WI 54449. 



UTILITY 
by James Ray 

. Organize your program library 

with easy-to-read labels. 

Label Those 
Dish JaclfetS 

I like to be able to pick up any cassette or 
disk and tell exactly what programs are on 

It. This saves time and keeps me from acci­
dentally erasing a much-needed program. It 
helps to organize your programs. for If you 
cannot fmd a particular program. you might 
as well not have it! 

Directory Label will print your disk directory 
on standard mailing address labels so you can 
attach them to your diskjackets. There are two 
types of labels available. Some are continuous 
and some are spaced apart. The program will 
ask you which one you have. 

The program reads your disk directory. 
sorts it In alphabetical order. and prints the 
label with your own heading. It will also give 
you the extension so you can tell If it is In 
Basic. machine. or data format. 

Lines 160- 170 establish the printer codes. 
If you want to operate at a different baud rate 

than the usual 600 baud. insert the POKE 
value in line 50. The only other printer code 
used is for bold. or double-strike. print. If you 
do not use the DMP-200. you need to adjust 
BOLD$ in Itne 160 and EBOLD$ in Itne 170. 

You can use the standard mailing labels 
from Radio Shack. either on-up or two-up. 
Using standard printer type. you can print 
five or six lines per label. Line 160 lets you 
input the disk title. which can be of any 
length provided It will fit on the label. This 
title wil be printed in bold type. l Uke to add 
the disk number to the title so I'll be sure to 

System Requirements 
1 6K RAM 

Disk Extended Color Basic 
Disk Drive 

Printer 

return the proper disk to the jacket. 
The program then prints the title and the 

amount of free granules left and the number 
of granules used. This is helpful to determine 
how much more a disk will handle. Next the 
program reads and sorts the disk directory. 
If your disk contains a lot of programs or flies. 
this could take a few seconds. 

Soon. the labels will be printed. The pro­
grams on the disk are printed in two columns 
on each label in alphabetical order. The pro· 
gram automatically spaces every five Itnes If 
your labels are five-line labels. 

I hope Directory Label will be as useful to 
you as it is to me' . 

Address correspondence to James Ray. do 
HOT CoCo. 80 Pine St. , Peterborough, NH 
03458. 

Program listing on follOWIng page 
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Program Ltsttng. DIrectory Label 

l �  ' D I S KETTE LAB EL P ROGRAM 
2 �  ' BY J .  D .  RAY 
3 �  CLS 
4 �  ' P R I NTER CODES 
5 �  ' S ET COMPUTER @ 1 2 �� BAUD 
6� ' I N I T I AL I Z E  P R I NTER 
7 �  P R I NT : P R I N T "  d i s k  labe l 
i n t  p r og ram" 
8 �  P R I NT : P R I N T "  BE SURE P R I NTER 
IS TURNED ON t "  
9 �  P R I NT : PR I N T "  L I NE UP LAB E L S  W 
I T H  P R I NT HEAD" 
l � �  ' P REPARE D I SK LABEL 
l l � P R I NT : PR I NT "  TURN D I SK DRIVE 

ON AND I NSERT D I S K "  
1 2 �  P R I NT : PR I NT "  H I T  e nt e r  WHEN 
READY " 
1 3 �  EXEC 4 4 5 3 9  
1 4 � CLS : SP= � : : P R I NT : PR I NT 
1 5 � CLEAR 5 ��� : D I MPROG $ ( 5 � ) : SP=� 
16� BOLD$ = CHR$ ( 2 7 ) + CHR$ ( 3 1 )  ' B EG 
I N  BOLD CHARACTER 
17� EBOLD$ =CHR$ ( 2 7 )  +CHR$ ( 3 2 )  ' EN 
D BOLD CHARACTER 
1 8 �  L I N E  I NPUT " D I SK T I TLE : " ; DT 
$ 
1 9 �  P R I NT i - 2 , BOLD $ ; DT$ ; E BOLD$ 
2 �� P R I NTi - 2 , F RE E ( � ) ; " F REE GRANU 
LE S , " ; 6 8 - FRE E ( � ) ; " US E D "  
2 1 �  P R I NT # - 2  
2 2 � ' READ D I SK D I RECTORY 
2 3 �  FOR ST= 3 TO 1 1  
2 4 �  DSK I $  � , 1 7 , ST , A$ , B $  
2 5 �  C $ =A $ + LEFT$ ( B $ , 1 2 7 ) 
2 6 �  FOR T= l TO 2 2 5  STEP 3 2  
2 7 �  I F  M I D $ ( C $ , T , l ) = CHR$ ( � )  THEN 
3 �� 
2 8 �  I F  M I D $ ( C $ , T , 1 ) = CHR$ ( 2 5 5 ) TH 
EN 3 3 � 
2 9 �  P ROG $ ( I + ST- 3 ) =M I D $ ( C $ , T , 1 1 ) : 
I = I + l  
3 � �  NEXT T 
3 1 � NEXT ST 
3 2 � ' SORT D I R  IN ALP HAB ETI CAL OR 
DER 
3 3 �  P R I NT : P R I N T "  D I SK D I RECTORY 
I S  B E I NG SORTED " 
3 4 �  FOR M=� TO I + 3  
3 5 �  FOR N=M TO I + 3  
3 6 �  I F  PROG $ ( M )  < PROG $ ( N )  THEN 
4�� 
37� SORT$= PROG $ ( M )  
3 8 � PROG $ ( M ) = PROG $ ( N )  
3 9 �  PROG $ ( N ) = SORT$ 
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4 �� NEXT N 
4 1 � NEXT M 
4 2 �  SP= 5 

4 3 �  ' P R I NT D I R  ON LAB ELS 
4 4 �  P R I NT : PR I NT : P R I N T "  D I RECTORY 

LAB ELS ARE P R I N T I NG . •  " 
4 5 �  P R I NT : I NPUT " SPACE B ETWE E N  L 
ABELS ( yIN ) " ; SP $  
4 6 �  FOR M=� TO I + 3  
4 7 �  I F  LEN ( P ROG $ ( M » < > � T H EN P R I  
NT i - 2 , PROG $ ( M ) ; "  " ; ELSEGOT 
05 2� 
48� IF POS ( - 2 » 2 2  T H EN P R I NT # - 2  
4 9 �  SP=SP + l  
5 � �  I F  S P $ = " Y "  AND S P= l l  THEN P R  
I NTf - 2 : SP = 1  
5 1 �  I F  SP= 1 2  THEN SP= l 
5 2 � NEXTM 
5 3 �  CLS : PR I NT : P R I NT "  ANOTHER LAB 
E L ?  ( Y/N ) " : IN PUT S E L $  
5 4 �  I F  S E L $ = " Y " TH ENGOSUB 5 6 � E L S E E  
N D  
5 5 �  END 
5 6 �  IF S P < 1 5  THEN P R I NT , - 2 , " " : SP 
= SP+ 2 
5 7 �  I F  POS ( - 2 » 1 2  THEN P R I NT i - 2 , 
" "  
5 8 �  I F  SP= l l  OR S P > l l  THEN 1 4 �  E 
L S E  5 6 �  
5 9 �  GOT05 6 �  
6 � �  RETURN 
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Picif Of The Month 

The first question on our Reader Service card above asks 
you to pick your favorite article or feature in this Issue. 
Write the appropriate letter in the space provided on the 
card. Here's the list from which to choose: 

A. Doctor ASCII, Esposito and Jackson, p. 1 4  
B .  Mindbusters, Ramella, p.  16  
C. The Computer Room, Norman, p .  18  
D.  The SG- l O, A Super Star, Blechman, p.  20 
E. Designmaker, Starner, p.  26 
F. The Bar-Graph Scene, Clements, p. 3 1  
G. Financial Analysis, Lyon p .  36 
H. Computer Mating, Wigrizer, p.  38 
I. The AUTO Difference. Mikel, p. 40 
J. The John-B System, Part II, Barbare II 0 , p. 56 
K. Screen Symmetry, Finamore, p.  66 
L. Label Those Disk Jackets, Ray, p.  7 1  
M. Assembly 1 01 ,  Perotti and Perotti, p. 89 
N. 6809 On Line, Ballard, p.  9 1  
O. The Learning Page. Kippennan, p. 92 
P. Product News, Finnie, p.  94 

Coming Next Month 

Want to own the biggest CoCo on the block? In September, our 
memory experts, Richard Esposito and Jesse Jackson, show you 
how to stuff 256K of RAM memory into your Color Computer. 
They'll also provide software that will allow you to put that mem­
ory to immediate use. 

Everyone knows that spreadsheet programs are great for com­
puting dollars and cents, but they can also help collectors keep 
track of their collections. A.J. Sabel's "Spectaculator Collector" 
demonstrates how to set up Tandy's spreadsheet program to cat­
alog a stamp collection and total its net value. 

Crashed disks are the bane of computing. But you can minimize 
the damage they cause with David Meredith's disk-repair utility in 
next month's HOT CoCo. It will make crashed disks bootable and 
reconstruct most of the damaged data. 

And don't miss Fred Blechman's "The Truth About Monitors." 
Fred's article covers Virtually every question you might have about 
purchasing a video monitor for your CoCo . •  
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Continued from page 24 
pies of plotter operation should be covered by 
another book. Tandy should be more circum­
spect in what It claims on its book covers. 

Is It For You? 

Whether or not this book is for you de­
pends on what you need from your equip­
ment. If  you own only one Radio Shack 
printer, you might want to spend some time 
evaluating how much of the information pre­
sented by the book is really pertinent to your 
machine and your needs. Although the book 
covers all Radio Shack computers, the Color 
Computer is given plenty of attention. The 
manual offers several listings in Color Basic 

along with other forms of Basic for other Ra­
dio Shack computers. 

If you are a programmer or own more than 
one Radio Shack printer, this book will be a 
welcome reference. The information con­
tained in the book's charts and graphs alone 
make it a worthwhile investment. One exam­
ple of this is a table that lists every printer, 
feature, and control code for that feature. I 
cannot begin to praise this aspect of the book 
enough-it is very impressive. 

Summary 

How to Use Your Radio Shack Printer is a 
well-written and well-produced manual that 

offers information about virtually every Ra­
dio Shack printer. I recommend the book to 
programmers; its information might be in­
valuable. Many other Radio Shack printer 
owners will find what they have been looking 
for in this book. I hope that some day Tandy 
will provide manuals like this one with all its 
computer products as an original-equipment 
item, not an accessory . •  

How to Use Your Radio Shack Printer, by 
William Barden, Jr., is auailable from Tandy 
Corp. (catalog no. 26-1 242), 1 400 One Tandy 
Center, Fort Worth, TX 761 02, 1 985, 204 pp., 
softcover, $1 4.95. 

Tuning I n  CoCo Tuner 
by John Ogsapian 

ease of use documentation 

6 
5 
4 
3 
2 

perf�rmance I error hand l ing j 

OVERALL RATING 4 .75 
Application Software 

m 

coCo Tuner from Real-Time Specialities 
turns your computer into an auditory 

and stroboscopic tuner for a piano or other 
instrument. After a brief title screen, it be­
gins with a main-menu display that shows 
indicators for the pitch letter, octave, fre­
quency in Hz, sound control, alternative 
pitch-level parameter setting, and percent­
age of offstt in the event that tuning is set at 
a pitch level in which a specific note A equals 
something other than what is considered by 
many to be the standard: 440 Hz. Most sym­
phony orchestras play at a pitch above 
A = 440 Hz. Many older pianos and reed and 
pipe organs were designed to tune at A = 436 
Hz or lower. The A = 440 Hz setting was not 
standardized until the 1930s and is not ac­
cepted universally, even today. 

CoCo Tuner's menu offers the options of 
pitch selection by letter, octave (one through 
seven, corresponding to the piano keyboard) 
number, and chromatic alteration up and 
down from the note alphabetically via ar­
rows. At the same time, it emits an audio sig­
nal in which A equals 220 Hz-octave 4 0n 
the piano, or the A above middle C.  
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CoCo Tuner is more accurate than many electronic tuners. 

Across the middle of the CoCo Tuner 
screen there is  a broken black band, which 
functions as a visual fine-tuning device. It is 
a CRT display equivalent to the stroboscopic 
wheel .  The CoCo Tuner ROM pack has a 
minijack for a microphone. The microphone 
plugs into the ROM pack and must be placed 
near the piano or other instrument according 
to the product's instructions. 

CoCo Tuner emits the precise tone of each 
note you are tuning. When tuning a key­
board instrument, such as a piano, CoCo 
Tuner's documentation recommends "pull­
ing" the string to the proper octave by ear 
and matching it as closely as possible to the 
tone generated by CoCo Tuner. Then, you 
can cut off the sound via a main-menu option 
and finish the job by eye. To do this, watch 
the motion of the broken band on the screen; 

its speed decreases as you adjust the string 
nearer to tune. When the band ceases to 
move, an exact match in the pitch between 
instrument and tuner is indicated. In the 
case of most pianos and mouthpiece posi­
tions in wind instruments, the fme-tuning 
step will probably be all that is necessary. 

Tuning is a time-consuming process that 
can be nerve wracking under any circum­
stances. Nevertheless, CoCo Tuner is easy to 
use and requires very little documentation. 
It comes with an excellent booklet. How to 
Tune Pianos Electronically, which discusses 
pitch, tuning, temperament, and technique 
in understandable English. The book might 
well serve as an introductory text for laymen 
and music students alike. 

There is no ltkely manner in which a pro­
gram error or crash can occur with CoCo 



Tuner. However, I did have a problem ini­
tially with seating the CoCo Tuner ROM pack 
In my older-model CoCo. Real-Time Special­
ties was very responsive to my call for advice. 
It turned out that the head of a grounding­
clip screw was gelling in the way. A simple 
cut out of the ROM pack's case solved the 
problem. No modifications were necessary to 
fit the ROM pack in a CoCo 2. My encounter 
with Real-Time Specialities over this small 
matter left me with a good impression of the 
company's support of CoCo Tuner. 

Compared With Other Tuners 
The principle of the electronic tuner is not 

a new one. Strobotuners and audio pitch­
making devices-or electronic tuning forks, 
as it were-have been in use for 20 years. 
This is especially true of school environ­
ments, where the instruments of several in­
experienced students need tuning quickly 
for rehearsals and concerts. CoCo Tuner per­
mits a degree of accuracy not possible before. 
Some other tuners derive their pitch from the 
6O-cycle ac current to which they connect. 
CoCo Tuner obtains its frequencies from the 
computer's internal quartz clock. The devia-
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lion of its frequencies is negligible by com­
parison_ It is not necessary to perform a 
calibration procedure with CoCo Tuner un­
less you reqUire a pitch level other than 
A = 440 Hz. 

Despite this advantage, CoCo Tuner does 
have a sizable drawback-the size of the 
Color Computer. The original Strobotuner 
from C . G .  Conn Ltd.  measures about 1 2  
inches i n  each direction and is portable. 
CoCo Tuner requires that the instrument for 
tuning and the Color Computer be within 
arm's length of each other. In the case of a 
piano, for instance, moving either the instru­
ments or the computer, CRT, and related 
eqUipment is a cumbersome endeavor. I 
spent most of my testing time for this review 
working with a small harpSichord instead of 
my piano. 

Tuning Concerns 

CoCo Tuner produces a perfect, "diamond­
hard" tuning. Professional tuners of pianos 
and organs set a " bearing" or temperament 
by ear, making small adjustments in the tun­
ing. The tunings of the octaves at the ex­
tremes of the keyboard are Widened (as CoCo 

Tuner's documentalion notes) to give more 
depth to the bass and more brilliance to the 
treble. Professional tuners seek a "give" in 
the tuning that offers a warm sound. 

Most of the notes you hear played on the 
piano are made up of the sounds of three sep­
arate strings. The purpose of this is to pro­
vide solidity, volume, and a "division" of the 
string tension exerted on the piano's cast 
frame. In addition, the effect of hammering 
three strings to create one tone is a very 
slight broadening of tune-or a state of being 
faintly out of tune-which lends warmth to 
the tone. 

The coldness that results from electronic 
tuning will probably not disturb you on the 
piano in your den, but is likely to be regard eo 
by professional tuners and performers as un­
deSirable.  This is part of the reason that elec­
tronic tuners have never caught on among 
serious piano and organ technicians. 

Something else to consider involves tem­
perament. Pitch is the frequency of a given 
note. Temperament is the relationship of 
notes within an octave. Equal temperament 
(used commonly since the end of the 18th 
century) places each note equally within the 
scale:--!3I 2 times the Hz of the next lower 
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Summary chromatic. The result is to create 24 major 
and minor keys. or pitch-level scales. This 
choice of pitch levels is not arrived at. how­
ever. without some compensatory draw­
backs. Most notes in an equal-tempered scale 
are out of tune relative to their place within 
the physical set of partials over the keynote 
of that scale .  

" CoCo Tuner is 
Admittedly. some of the limitations men­

tioned here border on the arcane. CoCo 
Tuner is a well-made product that does what 
it sets out to do reliably and precisely. It also 
comes with an excellent booklet. which J look 
upon as a premium rather than merely as 
documentation. Moreover. it is more accu­
rate than many other electronic tuners. Al­
though its purchase price of $89 is higher 
than some other software on the market. 
professional piano tuning runs about $50 a 
visit in my neck of the woods. Even if you 
buy the tuning kit offered by Read-Time Spe­
cialties consisting of wedge mutes. felt. book­
let. and tuning wrench (not reviewed here). 
you will recoup your investment by your 
third tuning . •  

In early music. the choice of keys was re­
stricted drastically. The tones within each 
key had a cleaner. more natural relationship 
to one another. Modem recreations of early 
music are often tuned in this manner. called 
"mean tone". CoCo Tuner. like other elec­
troniC tuners. is specifically calibrated to 
equal temperament; it cannot be used to cre­
ate mean-tone tuning. 

a well-made 

product 

One area of contemporary music for which 
CoCo Tuner will prove ineffective is orches­
tral string instruments. They are usually 
tuned in a series of Pythagorean Ilfths (3:2). 
While playing. musicians adjust the pitch 
level slightly up or down by the placement of 
their fingers on the fingerboard. An equal­
temperament tuning of the strings with 
CoCo Tuner or another electronic device is 
impractical for these instruments. 

that tunes 

musical instruments 

reliably and 

precisely. 

It is more accurate 

than many other 
COCO Tuner is manuJactured by Real-Time 

SpeCialties. 6384 Crane Road. Ypsilanti, MI 
481 97, 31 3434-241 2. It reqUires 1 6K and a 
microphone with a mini-plug. It sells Jar $89. 
Real-Time SpeCialties offers a microphone Jar 
$14 and a plano-tuning leitJor $27. 

electronic tuners. " 
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Rembrandt Reflections 
by Scott L. Norman 
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ease of use documentation 
periormance I error handling I I 

OVERALL RATING 4 .00 
Application Software Rembrandt is a recent addition to the 

ranks of Color Computer "drawing 
board " programs. It offers many of the major 
features you have come to expect from such 
utilities and is noteworthy for making com­
puter-assisted drawing available to cassette 
users at a low cost. It lacks some convenience 
features, however, and is unable to provide 
printouts of the on-screen images it creates. 

Rembrandt artists draw on a PMODE 4 
screen using a joystick as a sketching tool. 
There are menu sele ctions for creating 

• Account ing System 
• Order Entry  System 
• �asy-F i le  Data Ma nager 

straight lines, circles, and ellipses. The pro­
gram takes advantage of the CoCo's high-res­
olution artifact colors to spice up images 
through its paint command. You can select a 
small  portion of a figure and use it as a 
"stamp" to make duplicates anywhere on 
the screen. An enlarge/edit feature makes it 
possible to touch up images pixel by pixel. 

Rembrandt lets you address every point on 
the CoCo's 256- by 1 92-pixel. high-resolu­
tion screen, even though the computer's joy­
stick circuitry can only resolve 64 pOints in 
either direction. The program's cursor is a 
one-pixel dot that is surrounded by a square 
box 32 pixels on a side. As soon as the cursor 
touches any side of the box, the window be­
gins to move in that direction. 

Achieving the right drawing speed is a 
tough job for deSigners of graphiCs programs. 
Rembrandt's outer box moves too slowly and 
with too much flicker. It takes too long to 
cover the screen, yet lacks the precise control 
that I expect to accompany slow motion . 

Almost all of Rembrandt's functions are 

controllable from a joystick plugged into the 
right joystick port. You select the main menu 
by pressing the M key or the button of a joy­
stick plugged into the left joystick port. Then 
you can use the right joystick to make selec­
tions from a series of menus. The keyboard 
comes into play occasionally, suc!"! as when 
you want to erase painting operations that 
have spilled over into unwanted areas of the 
screen. 

Even the simplest drawing in Rembrandt 
is done with straight-line segments that you 
manipulate like rubber bands. You fLX one 
end by pressing the joystick button. move 
the cursor until you get the line the way you 
want it, and pin down the second end. Audio 
cues inform you when the program detects a 
button press. 

There is no freehand drawing mode in this 
program .  The closest equivalent is the en­
large/edit option. Similar to features offered 
by other Color Computer graphics editors, 
enlarge/edit  divides the screen into a magni­
fied working area with a convential-scale sec-
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tion on which you can monitor the effects of 
your pixel-by-pixel changes. The prototype 
for this kind of editing is the "Fat Bits" fea­
ture of the Apple Macintosh's MacPaint 
program. 

Rembrandt's circle option lets you draw 
both circles and ellipses. Once you have Iden­
tified a center, fore-and-aft movement of the 
joystick controls the growth of a circle and 
left-and-right movement makes a vertical or 
horizontal ellipse. Rembrandt does not. how­
ever, have a command for producing prefab­
ricated rectangles. 

There are numerous options for inserting 
color into Rembrandt's Images. The default 
drawing screen Is white (buff), on which you 
can draw with black, red, and blue lines. You 
can also select white as a drawing color to 
erase small portions of a drawing. If you are 
willing to fiddle with your TV set's color con­
trols, you can use other four-color settings, 
such as greenlblue/magentaJblack and or-

angelbuff/cyanJred. There is also a two-color, 
black-on-green mode, useful for getting fine 
detail into draWings made on a conventional 
TV receiver. 

The paint command gives you several ad­
ditional choices for filling In areas of a draw­
Ing. A 16-color palette offers a variety of solid 
and striped patterns, including, for example, 
gold or gray stripes. Because not all receivers 
are able to display every artifact color, you 
might have to experiment. Many of the selec­
tions make attractive patterns on a mono­
chrome monitor, too. 

Rembrandt's stamp command includes 
options found on other graphics packages. It 
allows you to duplicate any 32- by 32-pixel 
region of the screen and create "opaque" or 
"transparent" effects. The stamp Image can 
be logically ANDed or ORed with other por­
tions of the picture, and a NOT function lets 
you reverse the tones for additional effects. 
There are no provisions for rotating or re-

Getting Disk Sort And Order 

by Jeffrey S. Parker 

ease of use documentation 
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OVERALL RATING 4 .50 
Application Software 

" >  

D isk Sort and Order rrom Derby City 
Software Is a quick and efficient pro­

gram for alphabetically sorting and refor­
matting a disk, track by track, in sequential 
order. The program makes labeling, file read­
Ing, and directory reading easier to perform. 
It also saves wear and tear on your disk drive. 

Disk Sort is a machine-language program 
that sorts through disk files qUickly, begin­
ning by alphabetizing them. It sorted a disk 
with four files In under three seconds. Writ­
Ing to a new disk took only about a minute. 
A full disk might take up to seven minutes 
for multiple reads and rewrites-still a short 
amount of time. Disk Sort also has an option 
for a fast or slow run. The slow run does a 
software verification. The fast run does a 
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copy without verification. Disk Sort runs 
flawlessly at high speed. 

Disk Sort can read and write to any Radio 
Shack DOS or JDOS disk. It has seven format 
options, which permit any combination of 
reads and writes. If you want to transfer a file 
from a 35-track Radio Shack disk to a 40-
track JDOS disk, you simply select a transfer 
option and wait a few minutes. As an internal 
verification, Disk Sort displays a directory of 
the new disk at the end of its run. 

Derby City Software strongly recommends 
a multi-drive system for use with Disk Sort 
and Order. The recommendation derives 
from precaution. If you have ever used one 
disk drive to make disk copies or backups, 
you know that It Is possible to lose your orig­
inal disk because you accidentally inserted it 
at the wrong moment during disk swapping. 
If you have only one disk drive, a prompt 
screen in red with green cutouts and black 
text informs you which disk to insert: source 
or destination. If you are careful to insert the 
proper disk, you'll avoid problems. 

Disk Sort comes with two pages of instruc­
tions that clearly describe how to use the util­
ity. They also include a short troubleshoot­
ing section. One point not properly empha-

flecting stamp images, however. 
Finished screens can incorporate text as 

well as imagery. A black character set is in­
cluded with the main program file. You can 
load red, blue, and green-on-black sets from 
separate files on the cassette or disk. 

Rembrandt's major shortcoming is Its lack 
of a screen-print routine. Although you can 
store pictures on cassette or disk and incor­
porate them into other programs, you have 
to purchase a separate utility to print your 
Images. However, Rembrandt does a good 
job of helping you create Images, and Its 
availability on cassette is a real advantage . •  

Rembrandt is available from Family Com­
puters, 4047 Bee Ridge Road, Sarasota, FL 
33582, 81 3-92 1 -75 1 0. It requires 32K. Ex­
tended Color Basic, and one joystick. It sells for 
$24.95 on cassette and $27.95 on disk. 

sized In the manual is the need for freshly 
formatted disks ror copying new files. Be­
cause the entire destination disk is rewritten 
when you run Disk Sort, any files already on 
the destination disk will be erased. This 
should be spelled out In bold-face type in 
Disk Sort's instructions. 

If you have been looking for a way to or­
ganize your disk files, reduce the workload 
carried by your disk system by sequentially 
reading the sectors on a disk, or make con­
versions between JDOS and Radio Shack 
DOS disks-Disk Sort and Order will do the 
trick. And the latest version of the program 
works with double-sided drives. Despite a mi­
nor documentation flaw, it is a reasonably 
priced and effective program . •  

Disk Sort and Order Is manufactured by 
Derby City Software-Spectrum Projects 
South. 3825 Bardstown Road. Suite 232. 
LoUisville. KY 40218. 502454-6809. It requires 
32K. a disk drive. and runs on Radio Shack 
DOS or JDOS. It sells for $1 1 .95. 



A Check On Super-Speller 

by Richard Ramella 

6 
5 
4 
3 
2 

meets maintains documentation 
objective intrrest eare of use I 

I 

OVERALL RATING 4 .00 
Educational Software Astudent comes home with a list of the 

week's spelling words. The parent 
loads the list onto a cassette. Later In the eve­
ning, the student plays text games to learn 
how to spell the words. That capability is the 
Intent of Super-Speller from Creative Tech­
nical Consultants. 

The program uses anagrams, missing let-
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ters, and clues in three separate game activ­
ities to help kids learn to spell. Super-Speller 
Is straightforward, not flashy. It is Similar to 
the curriculum that most students encoun­
ter every day in school. My testers (ages 9 to 
1 2) found the exercises to be "too schooly." 
This is not a knock on Super-Speller. Special 
effects are not required for children to learn 

- numbers and words. 

Using Super-Speller 
Super-Speller's title screen is its only at­

tempt at graphics. Parents or teachers enter 
spelling lists of up to 50 words from the main 
menu. The otherwise well-planned and well­
written manual that comes with Super­
Speller puts the limit of words at 25. Entering 
words calls for some thought; both the word 
and a clue, such as a defmition, antonym, or 
synonym, must be typed . Super-Speller's 

games can begin as soon as the list is com­
pleted. Lists that have been created earlier 
and stored on cassette can also be recalled 
from the main menu. 

Super Speller's games are not limited to 
use as spelling exercises. Trivia questions, 
states and capitols, foreign vocabularies, and 
other two-element sets can be saved for 
study and games. When my play panel got 
over the "schoollness" of the intended activ­
ities, some members of the group used the 
program to create their own game of riddles. 

One of the Super-Speller games involves 
presentations of the spelling words with 
missing letters; another presents them as an­
agrams. Players must type the entire word to 
get it right. All three games have levels of 
difficulty from which players can choose. 
This is a good feature. If third graders, for 
example, do not feel equal to the challenge of 
the game at a higher level, they can select a 
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simpler level in which the word animal is pre­
sented as animo!. This might seem to be self 
defeating, but when they type the answer, 
they are still learning to spell. 

Summary 
Super-Speller Is well programmed. I could 

not crash it, try as I might. I CLOADed the 

program from Cas1?ette while my disk system 
was on and ran into the disk-controller prob­
lem, however. The program refused to dis­
play the text mode. Super-Speller's docu­
mentation should warn you that the disk 
controller must be disconnected when you 
run the program. This is not an unusual 
problem, and I don't count it as a program 
bug. I liked Super-Speller. So did the kids, 

once they realized there was more to it than 
"schooly" drill and practice . •  

Super-Speller is manufactured by Creative 
Technical Consultants, P.O. Box 652, Cedar 
Crest, NM 87008. It requires 1 6K and Extended 
Color Basic, and comes on cassette. It sells for 
$1 7.95. 
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OVERALL RATING 5 .50 
Educational Software 
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Teasers by Tobbs from Sunburst Com­
munications is not just another drill­

and-practice math program. Instead of rote 
learning, it uses addition and multiplication 
to help make students logical thinkers. Pro­
gram author Thomas C. O'Brien views his 
software as a remedy to a problem encoun­
tered commonly by contemporary educators 
in which children do not want to think, but 
instead want to receive an answer. store it. 

repeat it at test time. and forget it. 
Teasers by Tobbs does not permit num­

bers greater than 99 or less than O. Only 
whole numbers are acceptable. Neverthe­
less. Sunburst considers this software valu­
able to students up to the twelfth-grade level. 
Students as young as the third-grade level 
will be comfortable with the addition portion. 
Fourth-graders are apt to feel at home with 
the multiplication section. 

Tel l  them, " I  saw it in  HOT CoCo! " 
Advertisers play a major role in our presentation of HOT CoCo each month. 
Not only have they invested enormous time and effort into their products. 
but they literally make the magazine possible each month. Without them 
there are no magaZines like HOT CoCo making l ife with your CoCo more 
productive. When you order products from our advertisers. please mention 
us. It lets them know HOT CoCo is working for everyone. Tell them . "I saw 
it in HOT CoCo!" Thanks. 

05-9* SOFTWARE 
SOISK -Standard disk d river modu le. Al lows the use of 40 or 80 trk 
s ing le/double-sided d rives with coco OS-9, plus you gai n the abi l ity to 
read/write/format the standard OS-9 disk formats used on other OS-9 
systems.-$29.95 

SOISK + BOOTFIX - To create BOOTABlE double s ided d isks.-$35.95 

Filter Kit #1 - Perform "wild card" d i rectory l i sts, copies, etc.-$29.95 

Filter Kit #2- M acgen and 9 other programs-$29.95 

Hacker's Kit #1 - Disassembler and memory d u m plload u t i l i t ies -$24.95 

Terms: Prepaid by check, MO, VISA, Mastercard, or COD. Add $1 S&H, COD 
add $3. Send SASE for cu rrent catalog. 

D.P. Johnson 7655 SW Cedarcrest St., Port l and, OR 97223 
(503) 244-8152 (we apprec i ate you r  cal l i n g  o n l y  9-1 1 am PST) 
·OS-9 is a Irademar1< of MICRQWARE and MOTOROLA. INC 

Tell them " . saw It in HOT CoCo." 



A View Of Teasers By Tobbs 

Students add or multiply the numbers on 
the vertical and horiwntal, left and top edges 
of a grid containing nine squares. The an­
swer is printed by the student in the space 
where Tobbs, the program's energetic graph­
ics character, appears-in the upper left cor­
ner at the junction of the row and column 
numbers. 

This might sound simple, but it is difficult. 
The addition and multiplication programs 
have six levels, which increase in difficulty. 
Students must learn to think backward be­
cause an answer might appear without an 
addend or multiplier. Perched in the comer, 
Tobbs waits for the answer while students 
ponder what, for example, must be added to 
6 to get 9. Some problems direct students to 
use that kind of logic as a preliminary exer­
cise, requiring the resulting information for 
the stated problem. 

Still not impressed? We haven't  looked at 
the most difficult part of Teasers by Tobbs, 
for which I wanted to send the kids to bed 

and summon all I remember from Miss Abi­
gail Fricket's seventh-grade math class­
back when they still had bullet noses on 
Stude bakers. At the top level. more than one 
answer might satisfy a problem. You'll find 
that although an answer works, it affects 
other answers, perhaps causing one to ex­
ceed 99, which is not a llowed. Then you 
must go back to the drawing board . 

Teasers by Tobbs, like its cousin, Better 
View a Zoo (see the review on p. 78 of the 
April 1 985 issue of HOT CoCo), performs flaw­
lessly. EspeCially nice are the menu options 
students can select to explain how the grid 
works. Options within the program allow 
players to pass, get help, select a puzzle at a 
diJTerent level. and return to the main menu. 

There aren ' t  likely to be any squabbles 
over who gets to play Teasers by Tobbs be­
cause four players can play at once. Each 
player is given three to five problems to make 
player rotation rapid . 

The directions that come with the program 

are easy to follow. Simple and logical key­
board commands keep things moving 
smoothly and quickly. The program doesn't  
allow any input that could cause glitches; 
everything that should work does so. Teasers 
by Tobbs is well error trapped. 

The explanation in the documentation of 
the math puzzles at all levels is tops, as are 
the introductory and educator commen­
taries. But because the program is designed 
for six different computers, the manual offers 
several unnecessary pages about the opera­
tion of other computers. Also included in the 
package is a sheet on a sound option for two 
of the computers, leaving me with the dis­
tinct impression that others are getting a lit­
tle more for their software dollars. 

Teasers by Tobbs comes in two versions, 
one for the home market and the other for 
the school market. Both versions come with 
an unusual guarantee that covers the soft­
ware in all situations for as long as you own 
it. The school version comes with a backup 
disk and extra documen tation to aid edu­
cators in planning exercises. The home ver­
sion has fewer pages of documentation, but 
there is some information for parents. The 
school version of Teasers by Tobbs sells for 
$55. The home version sells for $44.95. 

With more educators turning to the cost­
effective networked Color Computer as the 
best option for the school computer center, a 
network version of Teasers by Tobbs and 
Sunburst's other programs should be made 
available by the company. Sunburst has al­
ready done this for other Radio Shack com­
puters. A network version of Teasers by 
Tobbs would allow more students to benefit 
from this high-quality program . •  

Teasers by Tobbs is manufactured by Sun­
burst Communications, Room BC 999, 39 
Washington Aue., Pleasantuille, NY 1 0570, 
800-431 -661 6  (home market), 800-43 1 -1 934 
(school market). It requires 32K and a disk 
driue, and sells for $44.95 (home) and $55 
(school). 

The TRS-80 Color Computer 2 User's Guide 
by Brian Sherman 
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OVERALL RATING 2 .25 
Books 

T he TRS-80 Color Computer 2 User's 
Guide offers the novice insight into the 

many practical applications of the CoCo. The 
strength of this short book lies in its expla­
nation of Radio Shack's accessory product 
line for the Color Computer. I t  provides short 
descriptions on what Radio Shack products 
do and how much they cost. It gives CoCo 
owners new to the computer a good handle 
on hardware items they might want in the 

future, including some third-party products. 
Another nice feature of the book is its intro­
duction, which provides a brief but interest­
ing history of Radio Shack and Tandy. 

Despite these advantages, The User's Guide 
contains several bungles and inaccuracies. 
The book resembles an unedited rough draft 
in some chapters, with textual notations and 
comments such as: "insert photo of grey ma-

Conllnued on p. 84 
August 1 985 HOT CoCo 81 



This is one of those rare 
programs that will captivate 
everyone in your family . . . .  
No one can see CoCo Max 
and not want lo try it! 

\:\Ie are a l l  w i tness ing an exc i t i ng revolu­
t ion i n  m i c roco m p u ters :  a rad ica l ly  new 
k i nd 01 computer  and software t hat  
opens a whole new world of  c reative 
power to com pute r  users .  

I t  was i nevi table that th is  exc i t i n g  ap­
p roach wou ld be b rought  to t h e  CoCo. 
W i t h  t h i s  in m i n d ,  Colo rware chose to 
go a l l  o u t  and maximize t h i s  new con­
cept for t he color co mpute r. That meant 
des igning not j u st soitware but ha rdware 
too. It mp.a n t  thousands  of hours  of  p u re 
machine la nguage progra m m ing.  Rarely 
has t h i s  much effort been app l i ed to one  
p rod uct  fo r  the Color  Com p u te r .  

UNMA TCHED CAPA BILITY . . .  

Becau se we took the  maxi mum approac h :  
h ig h l y  o p t i m ized mac h i ne code com b i n ­
ed wi th  ha rdware, CoCo ,'vl a x  t ru ll' 
s tands  above t h e  rest as the u l t i m'a le  
c reat ive  too l  for t h e  Color  Computer .  I t 's 
u n rivaled perlorma nce le ts  you c reate 
w i t h  more b r i l l i ance and more speed 
than any s i m i l a r  system - m u c h  more 
than you ever i magi ned poss i b le .  And ,  
you  can do i t  i n  b l ac k  & w h i te o r  color .  

Al l  the soph is t icated power of the b i gger 
systems is there: /cons, Pull-Down Menus, 
f u l l  Graphic Editing, Font Styles, and a l l  
k inds  o f  handy too l s  a n d  shor tcu ts .  

Plug you r  joyst ick ,  mouse o r  touch pad 
Into CoCo Max's H i-Res I n pu t  U n i t . Then 
u se a de l ight fu l ly s imp le  Point-and-Click 
met hod to get any of  CoCo Max's power­
ful graph ic  too l s .  It has them a l l :  

Y o u  c a n  Brush, Spray o r  Fill wi th  anI' Col­
or, Shading o r  Pattern, Use Rubber Band 
Lines and Shapes (sq u are, rec l a ng le ,  c i r­
c le ,  e l i p se ,  etc . )  to c reate per feci i l l u s l r id ­
t ions  wi th  s peed and  ease. There's a Pen­
cil, an Eraser a n d  even a ,e lect ion  or  
Ca/igraphy Brushes. And ,  as 1'01l can see ,  
CoCo Max can do a l a i  lI' i t h  l e x ! .  
A l l  01  t h e  n ewest spec i a l  eilel l 'l  a r e  
t here :  Trace Edges, Flip, Invert, Brush Mir­
rors, etc .  And  a l l  or t h e  I'en' l a les l  ,u per­
capabd i t ies l i ke :  Undo, II'h lch 
au toilla t ica lk rel'erses I'o u r  mi, l a kt", .  and 
Fat Bits which ZOO Ill S I OU IIJI' i n  on  am 
par t  ol l'our  �u bieci 10  a l loll c lot-lOr-do t  
preC i s i o n .  

Ne., 
Open 
( IO,\ (� 

THE BIG PICTURE 

The la rge image box in the m idd le  or I he 
(oCo l'vlax screen is act u a l k  o n l \' a w i n ­
dolV on an  even l a rger i mage. Use  I h e  
Po in t -and C l i c k  " H a n d "  to  e l l or l lessll 
move you r  wi ndow ove r any port i��  01 
the la rger i m age. You have a wo r k i ng 
a rea 01 u p  10 3-Y! l i mes I he area or I he 
wi ndow i tse l f .  

FL EXIBL E PRIN TING . . .  

CoCo Max g ives you many way, t o  p r i n t .  
F i l l  a whole page wi th  you r  i mage o r  
condense two f u l l  CoCo screens to less 
than \4 page for a f i ne ly d e t a i l ed copy. 
"Dump"  you r  CoCo Max screen f u l l  s i ze  
o r  s h r i n k  i t  to Y8 page size.  



FREEDOM TO CREA TE. . .  

Anyone who wants  t o  create a nyt h i ng at 
a l l an the i r CoCo sc reen o r  p r i n te r  w i l l  
cer ta i n l y  b e  very g l a d  to m e e t  CoCo 
Max. CoCo Max's fr iendly yet 
soph i s t i cated graph ic  and text 
capab i l i t ies  le t  you a l most i ns tan t ly p ro­
d u ce i l l u s t ra t i o n s, d iagrams,  char t s ,  

graphs .  and compu te r  ar t  - tor ser iou�  
use or  I US I  t o r  c re a l i ve f u n .  

A N  A BSOL U TE GUA RA N TEE 

CoCo \ \a\  " d hardll'a re ' ( J l l ll a re ,I'' 'em 
I ha l  no ,ol lwa re-o n ll wqem can 
1 11,1 tch .  Get Colo ,\ Ia� cl l1d ' e e  I'o u r  
CoCo per rorm a� I I n t'I 'er ( a u l d  belore. 
I I  I OU don'l  agree thai CoCo .\ Ia\ i ,  t he 
u l t ima t!:'  crea t i l'e tool lor  I he Color Com­
pu te r .  , i m p ' "  ret u r n  i t  lI i t h l ll �O d ,ll , lor 
,1 l u l l .  c o u r l e o u ,  1 l:' I U l lc i l rO Il l  Colo rll'a re. 

THE HARDWA RE. . .  

Th i,  i ,  t h e  kel' t o  CoCo ,\ Ia�\ u n match,  
ed pe llormance.  D i d  vou knoll' t he nor ­
m a l  l ovst i c k  i n p u t  b u i l t  i n to the  Color  
Computer  on ly  a l ia\\', access  t o  4 ,096 (64 
\ 64) poi n t s  on the CoCo sc ree n !  Yet ,  t h e  
C o l o r  Compute r's h igh  reso l u t ion screen 

has 49,152 (256 x '192) pixels .  Th i s  means 
t hat a joyst i c k ,  mouse or  even a touch 
pad can,  a t  bes t ,  on ly access about  one 
tenth 01 t he pixels o n  the CoCo screen.  
Most  g ra p h i c  p rograms ignore th is  hard­
ware l i m i ta t ion  01 t h e  Color  Computer  
and give you on ly low-res co n t ro l .  
Others  at tem pt to overcome the l i m i ta-

t ion  by u s i n g  softwa re schemes such as 
s l i d i ng windows. Although c lever, t hese 
schemes y ie ld s l uggish and awkward 
res u l t s .  Only CoCo Max does it the r igh t  
way. The CoCo Max H i-Res I n pu t  U ni t  
p l u gs i n to you r  ROM s lo t  and adds an  
en t i re ly new joyst i ck  i n pu t  to you r  com­
pu te r  - a p rec is ion one w i t h  a 49, 1 52 
po i n t  reso l u t i o n  to match the  CoCo 
,creen exact Iv .  

P l u g  you r  same joys t i ck ,  mouse or touch 

pad i n to t h i s  new i n pu t  and you have a 
whole nell' k i nd oj con t ro l .  The d i l­
jerence i s  remarkable .  

A DIGITIZER OPTION . . .  

V'.,I e  s tud ied a l l  t he v ideo d ig i t izers  
ava i l ab le  and p icked t h e  bes t  01 t hem to 
l i n k  with CoCo Max.  The OS-69 Irom 
M i c ro Wo rks  was ou r choice. Th i s  op­
t ional  device lets  you captu re t he i mage 
jrom any v i d eo sou rce (video reco rder ,  
camera,  etc . )  on you r  Color  Computer .  

You may t h e n  use CoCo Max's grap h i c  
magic on i t .  T h e  OS-69 is  avai lable as an  
option from Colorware f rom 5149.95 
com plete with its own software on d i s k  
o r  tape. U s i n g  t h e  OS-69 w i t h  a d i s k  re­
q u i res  an RS m u l t i -pak adaptor .  

COCO MAX REQUIREMEN TS 

The CoCo Max System inc ludes the  H i ­
R e ,  I n p u t  U n i t ,  software on d i s k  or  
casset te  ( p lease s pecify) a n d  user  manua l .  
I t  wi l l  work  o n  any 64K Extended o r  non-

extended Co lor  Computer .  You' l l need a 
Rad io Shack or eq u i va len t  loyst ick ,  
mouse o r  touch pa d .  D i s k  syste m s  re­
q u i re a M u l t i -S lot  I n ter lace or y .  
Branc h i n g  Cab le .  

THE COMPLETE COCO MAX SYSTEM, 
w i t h  software o n  DISK . . . .  . . $69.95 
with  soitware on CASSETTE (Ava i lab le  
Ivla r  ·S5 ) . . . .  . . . .  $69.95 
Y-BRANCHING CABLE- I i  you have a d i s k  
system b u t  do n o t  have a IVl u l t i -S lot  I n­
terlace, u se t h i s  economica l  40-p i n ,  1 
male,  2 fema le  cable to con nect t he 
CoCo Max H i -Res i n p u t  u n i t  and you r  
d i s k  con t ro l le r  t o  )'ou r  CoCo . . . . . $27. 95 

(Sorry, not compatible with I DOS) 

(COLOR WA RE 
Co/orware Inc. 
78-038 Jamaica Ave. 
Woodhaven, NY 1 142 1 
(718) 647-2864 
ORDERING INFORMA TlON 
ADD 53.00 PE/I OIlDEIl Fall SHIPPING AND HANDLING. 

C.O.D.'S ADD 53.00 EXTIIA. 

SHIPPING AND HANDLING Fall CANADA IS 55.00 
WE ACCEPT VISA, MASTEII CAIID. M.O.'S. CHECKS. 

N. Y. IIESIDENTS MUST ADD SALES TAX. 



Continued from p. 81 
chine" where there is none and a 1 6K ma­
chine is "roughly a thousand characters 
worth." The book also asserts that "literally 
millions of events must happen, for example, 
when you type a simple CSAVE or CLOAD 
command . "  

Chapter 6 of The User's GUide touches on 
CoCo SIGs (special Interest groups) and 
clubs-it is less than two pages long. Chapter 
7 delves into other sources of information on 
the Color Computer, including magazines. 
Two other chapters-each labeled chapter 
8-offer hints on repairs and a glossary. 

Radio Shack's manuals for programming 

with the Color Computer are probably the 
best choice for the beginning programmer. 
The User's Guide Introduces programming in 
seven pages. It starts off by explaining the 
PRINT command and then moves into 
graphics programs (which contain errors) us­
ing complicated sine and cosine functions. 

If you read HOT COCO on a regular basis, 
you don't need The TRS-80 Color Computer 
User's Guide. If you are a computer novice 
and want an upbeat introduction to the Color 
Computer and what it can do, this short book 
is an inexpensive option. The ' 'Peripheral Vi­
sions" chapter offers a good summary o f  

Charting Solar Explorer 
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OVERALL RA liNG 5 .00 
Educational Software N ame the nine planets of the solar sys­

tem. What is the fourth planet from the 
sun? What is the mean distance of Pluto from 
the sun? What Is Saturn's mass? How long 
does it take Neptune to make one solar revo­
lution? 

Answerll to these and other questions about 
our solar system are presented by Solar Ex­
plorer, a newly released educational-game 
program from Tandy that works with the TRS-
80 Electronic Book. Solar Explorer comes with 
colorful pages for preschool and grammar­
school kids to overlay on the Electronic Book's 
12 touch-sensltive areas. The Electronic Book 
plugs Into the Color Computer's joystick inter­
face. (For more Information about the Elec­
tronic Book, see the review on p. 24 of the May 
Issue of HOT COCO.) Solar Explorer was origi­
nally created by Spectrarts of England. 

Solar Explorer offers more than 100 facts 
about the solar system. Players accept the 
role of "mission controller," sitting at a con­
sole (the Color Computer), pushing buttons 
that send space ships millions of miles 
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around the solar system on exploratory mis­
sions. The program is a natural for schools, 
where it could be used as a supplement to 
classroom instruction on the solar system or 
as a rainy-day recess game.  

Most of Solar Explorer's material is dis­
played on fancy text screens designed to be 
thought of as control panels. More interest­
ing, however, are the Extended Color Basic 
graphics and animation of the scenes of the 
concentric solar system, a probe heading to­
ward planets, and a robot and probe on the 
surfaces of planets. The aim of the program 
is to cement facts in the minds of its young 
players, and kids seem to enjoy the process. 
Even after several replays, Solar Explorer 
continues to provide new Information and 
delight young players. 

Playing Solar Explorer 
The title screen is the jumping-off point for 

exploration in Solar Explorer. Players can 
tum to any of four pages to try the activities 
there. The first page shows the nine planets 
of the solar system. Pressing the picture of a 
planet produces a brief report on it. The sec­
ond overlay page simulates the exploration 
of a probe on the Earth's moon or any of the 
nine planets. It features countdown, liftoff, 
orbit, and other phases of such an operation. 

The third page Is probe control. It reveals 
specifics about the planet's density, temper­
ature, moons, diameter, graVity, mass, and 
atmosphere. It also has a brief animation In 
which the parabola of an object thrown by 

your hardware choices. But most of the book 
is not a reliable source for helping to make 
"setting up and computing with the CoCo­
both the basic and the upgraded versions­
easy, rewarding, and trouble-free, "  as the 
promotional material on its back cover sug­
gests . •  

The TRS-80 Color Computer User's Guide 
is written by Bill Brewer, Mark Brownstein, 
and Roger C. Sharp and published by Macmil­
lan Publishing Company, New York, NY, 1 984, 
1 28 pp., soJtcover, $5.95 

A Screen From Solar Explorer Courtesy oj 

Radlo Shack 

the probe robot is compared to an Earth toss 
of the same force. The fourth page tests play­
ers on knowledge they have gained from the 
program, giving "solar credits" for "da�a 
checks" on specific planets. If the score on a 
particular planet is low, players are advised 
to reexplore that planet. 

Summary 
The Electronic Book and Solar Explorer rep­

resent a $45 Investment. Tandy intends to 
offer a series of six programs for the Elec­
tronic Book that should make it well worth its 
purchase price. Professor Pressnote's Music 
Machine (see the review on p. 25 of the May 
1 985 issue of HOT COCO) is the other Elec­
tronic Book program that has been released 
as of this writing. 
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Solar Explorer's documentation is 27 pages 
long and reinforces the instructions provided 
in the program. Children can use Solar Ex­
plorer satisfactorily with scant reference to its 
manual. The sheer number of important so­
lar-system facts Solar Explorer offers through 

its intriguing format make it a winner. Chil­
dren must still be interested in pursuing that 
information, however. After all, Solar Explorer 
is an educational program. Players expecting 
speed. tricky animation, and arcade action 
will be disappointed . •  

Solar Explorer is manujactured by Tandy 
Corp, (catalog no. 26-2546), 1 400 One Tandy 
Center, Fort Worth, TX 76102. It requires 32K 
and the TRS-80 Electronic Book (catalog no. 
26-3141 ,  $24,95). It sells jar $1 9,95. 

It ' s  S u per Uti l ity 
by Peter Paplaskas 
HOT CoCo Staff 
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Ever spend what seems to be intermina­
ble hours trying to organize your disk 

files? You'll find that it is no easy task to sort 
and purge your files without the help of a 
reliable utility. Super Utillity from B&J Soft­
ware is designed to do just that. 

Super Utility is written in machine lan­
guage for fast alphabetical sorts and file ma­
nipulations. It runs on any 64K disk system 
with either of the CoCo's two disk-ROM ver­
sions ( 1 .0 or 1 . 1 )  and is completely menu 
driven. The program lets you use as many as 

four single- or double-sided drives with either 
35 or 40 tracks. Two programs reside on the 
Super Utility disk. The 64K/BIN program 
puts the computer in the 64K mode, allowing 
you to initialize your disks to 40 tracks. The 
other program is Super Utility, itself. 

After you load Super Utility, you answer 
prompts that ask for the number of tracks 
and the baud rate you plan to use, Other 
prompts ask whether you are using single- or 
double-sided drives and whether you want to 
toggle on the verify command. 

Circle Reader Service card #301 

DAISY WHEEL BASIC C OMPIL ER New Smith Corona L·1 000 
True letter quahty printer for less than t he cost of an 
o H l c e  t ypewriter I P f lced $500 less than other popu la r 

daiSy wheel p r inters I 

SALE P R I C E :  

$249 
F E A T U R E S  
* F r l C I Ion teed 

* 1 5  cps 1 2 0 wpm 

* C h a '1geable d a i Sy w heels 

* Paral le l  or serial Interface 

* C o m p a l l b le Wi th R / S.  Apple etc 
Circle Reader Service card '456 

SUNLOCK SYSTEMS 
21 0 Connor Rd. 
Mechanicsvil le, Va.  231 1 1  

ADD I T I ONAL P R I NT E R  SPEC I AL S  

Epson O k i data Comre x C R I  I $359 

RXSO $229 ML92 $369 Comrex I I I  599 

LXSO 249 M L l 9 2  369 Star SG lO 239 

R X I 0 0  399 MLS4 649 Star Pwr T p .  3 2 9  

F X80+ 3 6 9  O k i 2 0 1 4 9  S t r _ Radx l 0  5 1 9  

F X I 00+499 ML93 5 7 9  Gem; n ;  1 5 x  349 

JX SO 499 M L l S2 239 De l t a 10 359 

We accept 
MasterCard. 
Visa and COOs 

C I to h  7 5 0 0  $ 2 39 

C I to h  F l O  S99 

C I to h  1 550 449 

C i to h  8 5 1 0  3 1 9  

Sv . Reed 550 449 

Sv . Reed 500 3 7 9  

E p s o n  1 500 899 

TO ORDER CALL TOLL FREE 800-368-91 91 
I n  V i r g i n i a  ca l l  804-746-1 600 

WASATCHWARE b e l  l o v e s  t h a t  usera at t h o  C o l O r  Compu t e r  deserve t h e  
r 1 i h t  t o  use a l l  64k o r  RAN t ha t  l s  a" .. l I able 1 n  t h e  co.pu t or ,  and h:::a ye 
tast machine l:lnguaKe proKra .. s t h a i  uee t h e  tull p o t on t t a l  o t  t h e  6809 
m l c roprocesElor . Tha t I S  .. hy t h e  BASIC cOll'lp l l e r ,  c a l l e d  IIILBASIC was 
developod. Hore :::a re SOIllO at t he reasons t ha t  Make t h i ll  C Olllp l l e r  one o t  
t he best b a r g a i n s  i n  t h i s lIIagazine : 

- Prog ral'ls can use a l l  64k of RAW tor eI t her progra .. s t orage 
or t o r  large nUll'lberll a t  variablcs and arrays like A( 20000) 

- Fu l l  F l oa t i ng Po i n t  a r i t hme t i c  e x p r e s s i o n s  .. t t h  tunC t l ona 
- SUBROUT I N E  and CALL cOMllIande a l lowo!l tor a t ruc t u red 

progruniling nnd more Independant program development 
- full aequon t l a l  nnd d i r e c t  acceae d i e k  t i l e, a l lowed 
- BASIC source and M . L .  o u t put 1/0 t o  disk , tape or .e.ory 
- Many now cOJII"';\nda t ho. t  oJ:pand your proirsNllini ('apab l 1 1 t y  

Commands Suppo r t ed 

1 .  I /O -Commands 
CLOSE CLOADW CSAVEW D I R  DR I VE DSK I S  
DSKO$ F I ELD F I LES GET I N PUT K I LL 
LSET OPEN PR I NT PUT RSET 

2 .  ProiralD Con t rol CODn.ande 
CALL END EXEC FOR STEP NEXT 
GOSUB GOTO i F  Til EN ELSE ERROR 
ON • •  GO RETURN STOP SUBROUT I NE 

3 .  "a t h  Func t i ons 
ABS ASC ATN COS CVN EOF 
EXP F I X  INSTR INT LEN LOG 
LOC LOF PEEK POINT PPOINT RND 
SGN S I N  SQR TAN T I �ER VAL 

. .  S t r l ns: Func t i ons 
CHR$ INKEn LEFT$ W I DS NKN$ R I GHTS 
STR$ STR I NGS 

� . Graph1 c/Sound Commands 
COLOR CLS C I RCLE DRAW L I N E  P A I NT 
PCLEAR PCLS PLAY PWODE PRESET PSET 
RESET SCREEN SET SOUND 

6 .  Ot her/Spec 1 a l  Commands 
DATA D I N  LLIST MOTOR POKE READ 
REM RESTORE RUN TAB VER I FY DLD 
DST I BSHFT LREG PCOpy PNODD PTV 
REAL SREG SWP VECTD VECTI 

DON ' T  HESI TATE • • •  BUY WLBAS I C  TODAY 

64K Requ i red WasatchWa re 7 3 5 0  Nutree , Dr ive 
Sa l t  Lake C� t y ,  Utah 

Ca l l  ( SO l ) 943-6263 B 4 1 2 1  
D i s k  - $69 . 95 
Tape $69 . 95 
B o t h  - $74 . 95 

I nc l ude $ 4 . 00 S h ippi ng and Hand l i ng 
U t ah r e s i de n t s  add 5 . 75 % t a x  
C h e c k  or Money Orders O n l y  ( No C . O . D . ) 

Tell them " I  saw it in HOT CoCo _ "  August 1 985 H O T  CoCo 85 



The next display is the main menu. which 
offers several options for organizing your 
files. The first option alphabetizes your direc­
tory and automatically rewrites it to a drive 
you specify. After sorting. you could use the 
print-directory option for a printout from an 
80-column printer. The directory prints in a 
format that tells you the name of the file. 
kind of program. format. and granules. If one 
of your files is written in machine language. 
its start. end. and execution addresses are 
printed in hexadecimal. The program also 
prints the number offree granules remaining 
on that disk. 

Super Utility has a "safety directory" op­
tion that lets you back up your directory or 
restore a crashed disk if the directory be­
comes unreadable. You must back up your 
directory prior to restoring it. You'll find this 
to be a valuable option if you ever crash a 
directory. 

Choosing the file-transfer option provides 
a variety of file manipulations. You can view 
files one at a time by pressing the up or down 
arrows. Super Utility can display as many as 

"Data-file 

transfers 

with Super Utility 

are quick and easy. "  

28 files with the screen directory option. You 
can rename. copy, kill, and list the directory 
to the screen. The program displays the drive 
number, free granules, and the current file 
name along with your options. The free-gran­
ule d isplay helps you to determine how 
many granules you have left when you are 
transferring several files to a disk. If fewer 
than 10 granules are free. the program sig-

nals you with an audio-visual warning. 
Another nice feature is the program's abil­

ity to change drive destinations while in the 
file-transfer mode. You'll find that data-file 
transfers are quick and easy because you 
need Just a few keystrokes to activate them. 

Super Utility is one of the' better disk man­
agers available at its price. The program is 
easy to use and its documentation is under­
standable, though dot-matrix printed. One 
Important feature of Super Utility is that B&J 
Software allows you to back it up in case you 
ever accidentally clobber the disk. The com­
pany's protection scheme requires you to 
have the original disk to run the backup 
copy, Super Utility is just the ticket for clean­
Ing up sloppy disk files with the least amount 
of elIort on your part . •  

Super Utility. version 2. 1 .  is manufactured 
by B&J Software. P.O. Box 1 1 6. Route 46. Vi­
enna. NJ 07880. 201 -637-6644. It requires 
32K. Extended Color Basic. and one disk drive. 
It sells for $24,95. 

TeE ' S  EARLY LEARNING SERIES 
ABC'S In Calor Mr. Bear Count 

Speed your child's ' learning of the 
Alphabet! 

A counting program that will tantalize 
the youngest member of your family! 
CoCo 16K Tape $15.95 . Disk $ 19.95 CoCo 16K ECB Tape $19.95 Disk $25.95 

Alpha Memory Mr. Bear Math 
Your child can master the lower and 
upper .case letters of the alptaabet �hi1e 

, having fun! 

Add & subtract with Mr. Bear. Your 
clrild wiU gain Mr. Bear's wink of praise 
& approval! 

CoCo 16K Tape $ 16_9& , Disk $20.95 CoCo 16K Tape $15.95 

Basic Math 
�m to . add , & subtract through ' 
COl,lI�ting! 
CoCo 16K ECB Tape $12.95 Disk $16.95 

Mix c- Match . 
A brilliantly colored constantly moving , 
computer version of concentration! 
CoCo 16K Tape $12.95 Disk $16.95 
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Mr. Bear Flash Card 
After y.our child has maste'" Mr� .... 
M'ath, : continue his/her learning" 
experience w l t h  M r .  Bear's multiplication at division Oasb carel. 
COco 16K Tape $15.95 Disk $19.95 

Mr. Piggy 
PI'CJII'8m will aid your ehiIcI in teaming 
the value of money! 
CoCo 32K ECB Tape $19.95 Disk $14.95 

See c- SpeU 
Let your computer aid your child in 
learning to spell! 
CoCo t6K ECB Tape $14.95 Disk $18.95 

Teoclaing Clock 
LMm to tell time witil ihe aMI of . 1p8ciaI  
...... clGck!' 
CoCo 16K ECB Tape 116.95 Dille: �.95 

Have Been Child, Parent, 



Reader� Forum�_-----, 

Get More From You r  DMP-1 20, 
H ide Basic Code , Faster Tape Loads 

Better Print 
Your Radio Shack DMP- 120 manual says you have three styles of 

printing: normal, condensed, and elongated. I sent the control code 
to elongate-CHR$(27); CHR$( l 4)-followed by the control code to 
condense-CHR$(27); CHR$(20)-and got fatter letters tn a darker 
print. I use It more often because it is easier to read. 

Invisible Basic Lines 

Don Ward 
Groton, CT 

Have you ever wanted to hide lines tn a Basic program, but didn't 
know how? Well, you now have a few simple POKEs and edits. 

The first step Is to type tn the program below at the end of the 
program that contains the lines you wish to hide. 

60000 X = PEEK(25)* 256 + PEEK(26) 
600 10 Y = PEEK(3 1 ) * 256 + PEEK(32) 
60020 FOR M = X  TO Y 
60030 PRINT HEX$(M),CHR$(PEEK(M)) 
60040 NEXT M 

The second step is to choose the Itne you wish to hide and enter 
that line in the edit mode. Once tn the edit mode, press X to move 
the cursor to the end of the line. Then type in a colon and an apos­
trophe. For example: 10 PRINT "IT WORKS":' 

While still In the edit mode, count the number of characters tn the 
line; don't forget to include the line number. For my example there 
are 2 1  characters In the Itne. 

The third step is to type in space holders. This Is done by typtng 
X's after the apostrophe equal to the number of characters in the 
line. The line will now look Itke this: 

10 PRINT "IT WORKS":'AAAA.""',,'-Ai'A'''',.,,Ai\.AAAAAA 

Now exit the edit mode by pressing the enter key. 
Now run the program by typing RUN 60000 and pressing enter. 

This will display two columns on the screen. The first column gives 
a display of the addresses and the second column displays the con­
tents of each memory location tn ASCII code. Now, watching the 
display closely, find your space holders in the second column and 
make note of the first and last addresses. Once you fmd these ad­
dresses, exit the program by pressing the break key or let the pro­
gram finish the loop. 

Next. POKE backspaces into these memory locations by typtng 
from Basic: 

FOR X = BA TO EA: POKE X,8: NEXT X (ENTER) 

where BA is the fust address and EA is the last address in hex. The 
line should now be invisible. To overwrite this line, reedit the line 
and press X to move the cursor to the end of the Itne. You may now 
type in a fake line and exit the edit mode by pressing enter. This 
fake Itne will overwrite the original line when the program Is listed. 
You now have a hidden Basic line, which can be used to protect your 
Basic program. 

Sound Off 

Tim Wehner 
Yale. MI 

The TRON and TROFF commands are useful in debugging pro­
grams by listing line numbers as they are processed. However. these 
commands leave your video display in text mode when you run 
high-resolution graphiCS. 

I imbed SOUND commands. such as SOUND 1 25. 1 0  in strategic 
areas of hi-res graphics routines where I think a problem could exist. 
As the routines execute. they sound off. and you remain in hi-res 
mode. If you are mUSically inclined. you can refer to the piano scale 
in the back of the Color Basic manual for the correct SOUND num­
ber. After debugging. just delete the SOUND commands. Extended 
Basic users can insert the PLAY command for more versatility. 

Henry Nielsen 
Ocean Springs. MS 

High-Speed Tape Loads 
How many times have you waited while your tape player loaded a 

long program? Here's a way to save your programs while your CoCo 
Is in the high-speed mode. and with a simple POKE sequence they 
will take half the time to load! 

To load non-ASCII format programs that were saved while the 
computer was operating in high-speed mode (POKE 65495.0) from 
a cold start, first type POKE 143.8:POKE 144,24:POKE 145.4 and 
then CLOAD. To load programs saved in the high-speed mode while 
the computer is still in that mode, type POKE 143, 1 4 :  POKE 
144,24:POKE 145.6 and CLOAD. To load a regular-speed program 
on a regular-speed CoCo after ustng one of these POKE statements. 
type POKE 143. 18:POKE 144,24:POKE 145. 10 and CLOAD. 

Dan Layne 
Mt. Pleasant. IA 
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DRIVe 0 

DISK 
DRIVeS 

A L L P R I C E S  I " C L UD E  

C A S E  A " D  

P OWE R S U P P L Y !  

$225 
$ 1 0  E X T RA F OR TEAC D� I VE 

DRIVES $'�II : ��nE $166 TIllie DDUILI t lOIO 

ALL DR I VES ARE 1 /2 HE I GHT. D I RECT DR I VE. 40 TRACK & 
6 (TI l  LL I SEconD AnD ARE f'ULL V AL I GnED. TESTED 

AnD CERT J r l ED AT no EXTRA CHARGE . 

Circle Reader Service card #33 

M . e .  AND V I SA ACCEPTED 

OWL-WARE 
p . O .  BOX I I E. - f'  

J1ERTZTo.m, PA 
1 9639 �:;oj�;;�=� C PA res i dents I nc l ude 6'/, t .. �.H )  

ca l I TOLL - rREE ; 800 - 245 - 6228 
i n  Penns y l van i a :  2 1 5 - 682 - 6855 

.
. 

T I GRESS" - - THE �I I nnER 
of C O fipUSerQB S Co c o  S I G  Graph i c � Pr�og ratlfi i ng Con t@s t 

D R AW" U S I " G "MA S 1 E R  A R 1 I S 1 ·· .  
B Y  l H E A U 1 H O R  O F  l H E P R O G R AM 

GET I T RLL I n OnE PROGRA(TI : 

M 1 0 U C H - P AD I " P U l  
M X - P AD I " P U l  
M MO U 8 E  I " P U l  
• J O Y S l l C K I " P U l  
M P R I " l  C OMMR"D , M R 8 " I F Y ! ! I 
M l E X 1 U R E S 
M " R U B B E R  S l RMP " P A I " l l! R U S H E S 
M L E l l E R I " G I "  � " Y  S I Z E  
M C O L O R  S C R E E "  � UMP 1 0  I H K - J E l  

(TIASTER ART I ST I V . Z . O) . . . . . . . .  . 
64H d i sk . . . . . . . . . . . . . . .  29 . 95 

OTHIR Q •• �H JC'  �_OQ •• "' IV 

�iIIUL • •  HO" "." ; 
3D - DES I GnER . . . . . . . . .  29 . 95 
An l (T'lATOR ' S  TOOLBOX . .  Z4 . 9S 

2 - P R D G RRM D I S C O U " l  l O Z 
3 - P R D G R RM D I S C D U " l  - - l S Z 

(s;)·port) v. t. t .  To bear the weight of, especially from underneath; uphold in position; keep from failing, etc. 
2. To bear or sustain (weight; etc.)  3. To keep from failing; strengthen: PBl, Inc. supports their product line with 
technical personnel that are always there to help you. 4. To serve, to uphold or corroborate (a statement, theory, 
etc.)  substantiate; verify: PBl, Inc. receives testimonials on a daily basis that support their product line. 5. To 
provide (a person, institution) with maintenance; provide for :  PBl, Inc. supports the CoCo user by consistently 
creating new advancements in their field. 

Synonym: PBJ, Inc. Circle Reader Service card #214 

A long description indeed, yet very applicable to the kind of service delivered by PBJ , Inc. When 
the serious CoCo user needs back-up support, technical information or assistance, PBJ , Inc. is 
there! From the products they manu facture through to the strategic solutions they offer, 
PBJ,  Inc. has rightfully gained the reputation of "the company with the most support for the 
Color Computer. " �ii1C. "Innovative Products for the CoCo User" 

Call or write today for our FREE Catalog . . .  
P.O. Box 8 1 3  • North Bergen, N . J .  07047 • 20t-330-1898 • Ixfi\'('d flom r",,1< d UU.l!;nuf/"( Inl('lnu'",nul "w'"'''''''' 
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by Victor and James Perotti 

At 
Displayi ng Text 

The Cu rsor Location 

To jollow this column, you will need an edi­
tor/assembler. The authors use Micro Work's 
Macro-BOC disk assembler, and changes are 
given jor Radio S hack's EDTASM + .  Other ed­
itor/cissemblers will work, but the programs 
may require some additional modification. 

Assembly-language programming is not 
hard in the sense of being sophisti­

cated; the commands tend to be simple: load, 
store, and so on. However, Assembly lan­
guage is mysterious and frustrating. You 
write programs, compile them, execute 
them, and they crash! What happened? 

Machine-code programs execute with 
blinding speed . You cannot discover what 
went wrong, because the step-by-step pro­
cess zips by too quickly. Hence, it is the in­
visibility, the inaccessibility of the execution, 
that drives you crazy. Often you just cannot 
figure out what went wrong. 

The better assembler packages for the 
Color Computer include debugging pro­
grams. Debuggers display the contents of the 
computer's registers at the critical pOints 
and, therefore, help us discern what is going 
on. A program crashes when the addresses 
in the registers wander off into LaLa land. 
Often the X or Y registers store the addresses 
that control the program; when these regis­
ters increment above $FFOO, they dump gar­
bage into the CoCo's control locations. When 
the cassette or disk turns on, and the screen 
fills with red blobs, you know that it is all 
over for that program. 

Put Mistakes On The Screen 
If there were a way to see your Assembly 

mistakes, you could learn to program faster 
and better. What follows is a series of pro­
grams that work with screen memory in or­
der to teach Assembly-language program­
ming. We will use text instead of graphics. 
because graphics requires elaborate setup 
procedures in Assembly. 

ASCII And Screen Codes 
Computer manufacturers years ago agreed 

upon a standardized set of codes with which 
to represent alphanumeric symbols: letters A 

through Z, numbers, punctuation marks, 
and special symbols. These ASCII codes are 
given at the back of each Color Computer 
manual. 

Tandy decided to deviate from the stan­
dard with some of the Color Computer's 
screen codes. Rather than writing an elabo­
rate lookup table, you can use the CoCo's 
subroutine for pIinting all these characters 
to the screen.  Try this: FOR X = 65 TO 
1 28:PRINT CHR$(X), :NEXT X. The PRINT 
subroutine in the Color Computer lives at the 
hexadecimal  a dd ress $A30A. Labe l i t  
"PRINT": PRINT EQU $A30A. This Assem­
bly statement translates into a labeling of the 
subroutine found at or equal to $A30A, so it 
substitutes the label for that address. The la­
bel, PRINT, is a clear indication of what you 
will be doing at the address. which is why 
you use labels. This subroutine displays the 
ASCII character in register A at the cursor 
location. 

To display text. then, the program must 
control the following: 
• the character to be printed from register A. 
• the X register that will store and load the 
address, and 
• the address for the cursor location stored 
at $088. 

Screen Memory: VIDRAM 
Think of the screen as a display of part of 

the CoCo's memory. In the normal text 
mode. the screen memory. VIDRAM. starts 
at $0400 and ends at $05FF. (Get used to 
hexadecimal addresses; it's good practice.) 
The Color Computer makes these screen ad­
dresses accessible to the programmer­
many other high-priced micros lack this fea­
ture. Your CoCo can move its screen through 
memory. giving you a look at the contents; 
but that is another story. 

Basic's CLS command clears the screen 
and places the cursor at the upper left comer. 
$0400. Clearing the screen consists of a proc­
ess of placing blanks ($60) in each screen 

System Requirements 
16K 

Color Basic 
Editorl Assembler 

memory location from $0400 to $05FF. A 
ROM subroutine that clears the screen is lo­
cated at $A928. Define this subroutine with 
CLS EQU $A928; the subroutine labeled CLS 
equals (is found at) memory location $A928. 
Tandy nicely provided these subroutines in 
its ROM; with "equates" defining them in 
your Assembly-language program. you can 
then use these "ROM calls". 

The Cursor 
The cursor is a graphiCS display of solid 

blocks of changing colors. Another ROM sub­
routine continuously alters the color of the 
cursor. You should understand the cursor as 
a position marker on the screen,  which is its 
real purpose. It displays where you are in 
screen memory. and shows you where the 
next letter will appear (I.e .. text in register A 
is placed into screen memory at the address 
deSignated by the cursor): In this sense, the 
cursor is a storage location for a screen ad­
dress; that storage location exists at $088 
and $089 as a 2-byte memory location. When 
you change the contents of this location. the 
cursor moves to the location stored in $088. 
The Program Listing. Display. shows how it 
works. 

EDTASM + users should replace line 0004 
with ORG $OEOO and delete START in line 
00 1 1 .  

POLCAT 
The Listing starts with a POLCAT subrou­

tine and labels it for later use. You could 
write a shorter program that just uses CLS to 
clear the screen. placing the cursor back in 
the top left comer and returning to Basic. 
Can you guess the problem with such a pro­
gram? Run it once. and it's gone. 

POLCAT is like INKEY$ in Basic. It polls 
the keyboard and waits for you to press a 
key. The ASCII value of that key is placed in 
register A; the PRINT subroutine can then 
take the key in A and print it on the screen. 
POLCAT is a way to halt the processor and 
make it wait for you to press a key. The break 
key. which is 03 in hex. decimal. ASCII. or 
whatever. is used to signal the 6809 that you 
have seen enough and want to return to Basic. 

The statement CMPA #03 compares the 
contents of register A to 03. The pound sign 
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Assembly 101 

(#) in front of the 03 is critical; it means, "Do 
not compare A to the contents of the address 
03, but rather to the value 03." The next 
statement, BEg DONE, says, "If A has a 
three in it, or if A equals 03, branch to the 
subroutine labeled DONE." There are lots of 
branching commands: BEg, BNE, BRA, 
BLO, and BHI. Translated, these mean; 
branch if equal to, branch if not equal, 
branch always, branch if lower than, and 

0 0 0 1  A I B I  POLCAT 
0 0 0 2  A9 2 8  CLS 

0 0 0 3  A 0 2 7  BA S I C  

0 0 0 4  0 7 2 5  START 

0 0 0 5  0 7 2 5  B DA9 2 8  

0 0 0 6  0 7 2 8  B DA I B I  G O  

0 0 0 7  0 7 2 B 8 1 0 3  

0 0 0 8  0 7 2 D  2 7 0 2  

0 0 0 9  0 7 2 F  2 0 F 7  

0 0 1 0  0 7 3 1  7 E A 0 2 7  DONE 

O O l l  0 7 3 4  

branch if higher than. BRA GO says to al­
ways branch back to GO to pick up another 
key; it is the way Assembly language can 
loop. So the Display program clears the 
screen with JSR CLS, jumps to POLCAT, 
which both waits for a key and turns on the 
cursor, positioning it at $400. The cursor sits 
there and blinks until you press the break 
key. That causes a jump to Basic. 

Now, with two more lines you can include 

EQU $ A I B I  G E T  C HARACT E R  
E Q U  $ A 9 2 8  C L EARS S C R E EN 

EQU $ A 0 2 7  START BAS I C  

NAM D I S P LAY 

J S R  C L S  C L EA R  S C R E E N  

J S R  POLCAT CHK K EYBOARD 

CMPA * 0 3  B R E A K  K E Y ?  

BEQ D O N E  R E T U R N  TO BAS I C  

B R A  GO 

J M P  BAS I C  R E T U R N  TO BAS I C  

E N D  START 

the PRINT subroutine and have text printed 
at the cursor's location on the screen. Add 
another equate, PRINT EgU $A30A, and add 
another line, CHROUT JSR PRINT, right be­
fore BRA GO. Now assemble this beauty and 
EXEC (execute) it from Basic (EDTASM + 
users should type EXEC&HOEOO). Voila! The 
cursor now moves. POLCAT moves the cur­
sor forward one location on the screen each 
time a letter is printed. This is a simple pro­
gram with four modules: the label defmition, 
screen clearing (the initialization routine), 
the main program, and the jump back to Ba­
sic. 

This program is easy to understand, but 
not very useful because you cannot fix mis­
takes on the screen (e.g., if you press the up 
arrow, it will print one and not move the cur­
sor). Next time you can improve what you 
have done by adding a backspace delete key, 
making a rudimentary editor. . 

BAS I C  A 0 2 7  CLS A 9 2 8  DONE 0 7 3 1  GO 0 7 2 8 Address correspondence to Victor and 
James Perotti, 1 63-D Pine Grove Heights, Ath­
ens, OH 45701 . 

POL CAT A l B  1 START 0 7 2 5  

ASSEMBLY 101 STUDENTS \\ I MAKE THE HONOR ROLL 
(; WITH MACRO-BOC 
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MACRO 80-C EDTASM + 

"We will be using Micro Work's Macro-BOC disk assembler; we 
prefer it to all the Color Computer assemblers we have used." 

HOi CoCo-May 1985 
Assembly 101; by James and Vic lor Peroni 

The�D©� 
W@� The Teacher's Pel 
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James and Victor Perotti provide expert guidance. 
The Micro Works provides the right tools. 

Macro-80C wil l help you get the most out of Assembly 101 and 
your CoCo. I t consists of a disk-based screen oriented editor, 
macro assembler and debug monitor program-all the essentials 
for writing and testing your assembly language programs. 
NEW! The powerful Structured Macros package is now included 
with Macro-80C. I t allows IF/ELSE , REPEAT/UNTIL, WHILE/ 
ENDWHILE and other control structures to be used directly in an 
assembly language program A $40.00 value . . .  free ! 
For cassette-based systems, use SDS80C. It has many of the 
features of Macro-80C but comes in Rompack, leaving al l of your 
RAM free for your programs. 

MACAO-80C DISK $99.95 

P O  BOX 1 1 10  Del Mar, CA 92014 

SDS80C AOMPACK $89.95 

(619) 942-2400 



6809 on Line� __ -

by Bobby Ballard 

S ending and receiving graphics over 
phone lines has excited computer en­

thusiasts for some time. Now. with the re­
lease of Graphlcom and CoCo Max. Interest 
has boomed. And thanks to Art Flexser and 
Mike Ward, computerists can receive graph­
ics over the phone and display them even if 
they do not own the software on which the 
graphics were developed. The software 
needed to prepare graphics for on-line trans­
fer is in the public domain and is free to all 
aspiring CoCo artists because of these pro­
grammers' generosity. 

The Software 
Art and Mike have been generous twice 

over: They created two programs for con­
verting artwork into Basic. The programs are 
similar but have different applications. The 
firSt. which has been widely distributed on 
Graphicom disks and C o m puServe,  Is  
PIXCMP. Written In Basic, PIXCMP pro­
duces an ASCII file that loads as a Basic pro­
gram,  d isplays the graphics from DATA 
statements, and saves the file In binary for­
mat. The file can then be used in machlne­
language programs, in Basic programs, or 
with other graphics software-including 
CoCo Max and Graphicom. Graphicom users 
must process the picture an additional time, 
using the BIN > GC program supplied on the 
boot disk. 

Mike and Art's second program, MAXCMP, 
performs comparable tasks, but it is written 
to handle CoCa Max' files, which are longer 
and must be saved in binary using the MAX 
extension. MAXCMP lets you scroll through 
the picture on the screen by using the up­
and down-arrow keys. 

You can download PIXCMP and MAXCM 
from CompuServe's Games and Graphics 
Data Library (DL2). You wUi also find these 
programs on BBSes around the country. To 
use either program, your terminal must be 
capable of receiving lowercase and your host 
settings must be set to send lowercase, as 
well .  If you have trouble downloa d i n g  
MAXCMP o r  PIXCMP, check your terminal 
and host settings. 

On-Line Art 
The Art 

DL2 contains several types of graphiCS for 
your collection.  I uploaded my creation, 
SUNSET.PIX, while preparing this column; 
you can download It from the DL2 gallery. 
By checking the file name of a graphics pro­
gram, you can determine the file type. The 
llIe extension-.CMX,.PIX,.CC, or .PIC-tells 
you how to manipulate the file when you are 
otT line. I should point out that you cannot 
see the graphics while you are on line nor as 
they download. If you view your butTer dur­
Ing downloading, you see a Basic program 
scroll down the screen. 

The CMX extension Indicates that the pic­
ture has been processed by MAXCMP and 
will occupy two video pages or eight graphics 
pages. Download the picture: then load and 
run the file from Basic. The Information you 
have downloaded contains the code to regen­
erate the picture and save it under any llIe 
name you choose. You do not have to append 
an extension since MAXCMP handles this 
function for you. You need MAXCMP to send 
the Basic file but not to receive it. So, if you 
do not own CoCo Max, you can still display 
other peoples' 

'
work on your system or use 

CoCo Max graphics In your programs. 
PIX files are similar to CMX Illes, but they 

have been compressed using PIXCMP. They 
are one video page long and might have been 
created with one of a variety of software 
packages, using graphics tablets, joysticks, 
mice, or Basic-generated pictures. PIXCMP 
also creates a Basic program that the artist 
can upload and that you can download and 
run by following the prompts to save the piC­
ture as a binary file. 

Flies with CC appended are also Basic list­
ings in ASCII that you can load into your 
computer and view otT line. Some files are 
animated pictures. To see an example, 
download POPEYE.CC, run it,  and watch the 
smoke rings rise from his corncob pipe. 

The prtmary difference between CC and 
PIX or CMX Illes Is the end product. You save 
and run CC programs In Basic. With PIX and 
CMX files, you can save files in Basic or save 
the picture itself as a binary file. 

The Ilnal ille type, PIC, stores printer art, so 

you must handle it ditTerently. PIC files are 
designed to be loaded Into a word processor 
and then printed on a dot-matrtx printer. You 
may also use a program found in the CoCo SIG 
(special-interest group) on CompuServe to 
print these files. The program, FILPRT.CC, is 
available for downloading. 

Of course, you do not need CompuServe to 
send graphics files to other people. Recall that 
MAXCMP and PIXCMP create Basic programs 
In ASCII format, so you can store them on 
most BBSes and other Information uWities­
as you would other Basic programs. 

Graphlcom provides another way of send­
ing pictures d irectly from one CoCo to an­
other and the graphics appear on the screen 
during the transfer. This feature, unique to 
Graphicom, requires that both computers 
run the software. I plan to cover the details 
of this operation in a future column. 

In addition, Graphicom's documentation 
has instructions for sending picture files 
without a modem by using the CoCo's cas­
sette port. To execute a cassette-modem 
transfer, you must have a speaker phone 
from Radio Shack and be equipped to make 
some simple hardware modifications. Inter­
estingly, the transfer takes place at 1 .500 
baud-five times faster than the common 
300 baud rate and 25 percent faster than a 
1 ,200-baud modem! 

I hope I have inspired you to show your 
artwork to the rest of the CoCo world. One of 
the methods discussed should suit you. If 
you have difficulty obtaining MAXCMP or 
PIXCMP, send me a formatted disk and a 
postage-paid mailer. I will send you a copy of 
both programs. 

My thanks to Art Flexser and Mike Ward 
for their donation of PIXCMP and MAXCMP. 
If you like their software, I encourage you to 
leave a note or drop them a letter on 
CompuServe . •  

Address correspondence to Bobby Ballard, 
1 207 Eighth Ave., 4R, Brooklyn, NY 1 1 2 1 5. You 
may also reach him on Une through Compu­
Serve (# 72746,2373 or # 731 35, 255), The 
Source (#BCT1 73), and MCI Mail (# 1 72-3476). 
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---,---,The Learning Page�---" 
by Nancy Kipperman 

Perspective On Software Graphics 

What is the role of graphics in educa­
tional software? Are graphics a 

teaching tool or just the sugar coating used 
to make learning a skill more palatable? Do 
you need graphics to keep a student's atten­
tion, or are graphics just a distraction? Do 
graphics contribute more to education than 
a reward for a poorly motivated child? 

This month, I spoke with software devel­
opers and people who evaluate educational 
software and explored the importance of 
graphics in today's computer education. 

Good Art Shows 
Julie McGee, director of software develop­

ment for Tandy Home Education Systems in 
Chicago, reviews new and proposed software 
constantly. "Good art shows," she says. "It 
should be intrinsic to the product. A devel­
oper makes a mistake trying to fit education 
into graphics. The educational intent has to 
come first. However, the graphics ought to 
be of professional quality." 

McGee sometimes sees software that 
misses the boat where graphics is concerned. 
"A nifty title screen is nice, butit's not enough," 
she states. "When a program doesn 't  use 
graphics to teach a skill-like telling time, for 
example-the child might as well be learning 
from a book. GraphiCS should be more than 
decoration. They should help the child visu­
alize the problem, if possible." 

Rewards are also important, in McGee's 
judgement. "Kids need to be motivated by 
graphics. They want to see a reward for getting 
an answer light-that means more to a child 
than reading 'correct' or 'well done' in text." 

Rob Madell, vice president for software at 
the Children's Computer Workshop, a divi­
sion of the Children's Television Workshop 
in New York City, agrees. "Our artists and 
programmers are integrated into the design 
process," he says. "The child must be moti­
vated by doing, and our graphiCS are intrin­
sic to the subject being taught." 

Demonstrate And Reinforce 
Glen vargas, president of B5 Software in 

Columbus, OH,  values graphics because 
they demonstrate concepts and reinforce 
learning. "Graphics are versaWe," he states. 
"They can be a controlled mix of simulation, 
animation, and text. The visual element 
should reinforce a specific concept." 
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Available computer memory must be con­
sidered in designing educational software. 
"A software package may use too much 
memory in providing accountability," com­
ments Vargas. "In our math packages, we 
teach all the steps in a process. We try to do 
a better job on specific things, mixing text 
and graphiCS to teach the number concept 
itself. There is no room for unnecessary 
graphiCS." 

However, B5 Software provides a graphic 
reward for correct answers and sometimes 
offers a timed game at the end of a lesson as 
a quick reward for the student who has mas­
tered the concept. 

"In our package to teach students to tell 
time," says Vargas, "we divided the concept 
into four levels. As students learn what the 
hour hand is and does, a moving, accurate 
clock visually reinforces learning." 

GraphiCS are often helpful in demonstrating 
a concept. "When a student gives an incorrect 
answer in our addition-facts software, he can 
then view a graphic representation of that 
concept," suggests Vargas. "Four of some­
thing plus five of something equal nine of 
something. When a student sees addition pre­
sented graphically, the concept might be­
come clearer." GraphiCS make an abstract 
concept concrete. 

Programming Motivation 
Frank Thompson, vice president of market­

ing for Deft Systems of Damascus, MD, pro­
vides another view of motivating students. 
Speaking of programming students, he says, 
"Sometimes a student can be motivated to 
learn a skill in order to achieve something 
else. The student may wish to create his own 
graphiCS on the computer-a Battle Zone 
screen, for example. However, to do this, the 
student must learn three-dimensional trigo­
nometry. Because creating the Battle Zone 
screen involves mapping coordinates on 
graph paper first, a high-school student can 
see the relevence of learning trig." 

Graphics Library 
Dorsett Educational Systems of Norman, 

OK, uses high-resolution digitized graphics 
in its tutorial software. Dorsett's offerings 
have traditionally been on cassette, but 
Larry Ersland , director of planning, says 
they are converting their cassettes to disk. 

He foresees a trend toward more sophisti­
cated graphics in educational software. 

"We have an extensive graphics library on 
tape now," says Ersland. "It contains more 
than 1 00,000 digitized pictures. Our com­
pany might market this library so that indi­
viduals can use these graphiCS in developing 
their own software. "  (I hope to provide fur­
ther details on Dorsett's graphics library in a 
future column.) 

Chris Malaska, educational sales repre­
sentative for TCE Programs of Gaithersburg, 
MD, believes graphics " enhance the chal­
lenge of software. They help the student keep 
trying," she says. "The student should want 
to earn a reward or see what's coming next. 
Graphics are a participation motivator. The 
positive reinforcement provided by the re­
ward display helps a student with low es­
teem ." 

Color is important in graphics. Malaska be­
lieves. "Very colorful graphics are important 
at the elementary-school level, but they are 
less important as a student gets older." 

Interactive Simulations 
Simulations, which are generally designed 

for older students. have fewer graphics than 
other software. Glen Vargas feels that here 
the motivation for participation is interac­
tion. B5 Software offers two simulations for 
social studies students in grades 7 - 1 2. "We 
use graphiCS in the opening screen but 
mostly text from then on." he says. 

Simulations have fewer graphics. but there 
are usually fewer pictures in adult books. 
Just as brightly colored pictures hold the in­
terest of younger children. graphics seem 
most useful in the lower grades. 

What is the role of graphics in educational 
software? It is to command attention. moti­
vate students to achieve, demonstrate and 
reinforce the concepts being taught, and re­
ward students for their efforts. Graphics 
must be intrinsic to the software to be suc­
cessful. And, as with all educational tools, 
professional quality is important. . 

Nancy Kipperman is HOT CoCo 's Education 
Editor and an English teacher at Conant High 
School in JajJrey, NH. Write her do HOT CQCo, 
80 Pine St., Peterborough, NH 03458. 



For Your TRS-80 C% r Computer 
Apple • A far; • Commodore • TRS 80 I III, 4 '& Color • IBM PC Jr. 
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DORSETT 
EDUCAT I ONAL 
SO FTWARE 
PASSES 
THE COST­
EFF I C I ENCY 
T EST ! 
For compu ter assisted i nstruc­
t ion, ou r software more than 
passes the test . . . i t  EXCELS ! With 
over 1 000 educat ional prog rams· 
desig ned spec if ical ly  to concen­
trate learn i n g  for a l l users, f rom 
ki ndergarten leve l  to advanced i n­

L.-Jr-,--:-h--;;;,�::-;;j---l d iv idual  stud ies, f rom s low l earn­
e rs to exceptiona l ly  bright stu-

t=j���0���=�:::����;���:::==� dents, you ' l l  get pos i t ive resu l ts -:t��������T:Jzl?f?������'fflJru==J with  ou r qual ity,  econom ical ly-

� 
priced cou rseware . 

• 500 Programs A vaIlable lor 
TRS 80 Color: 400 lor IBM PC Jr. 

I n teract ive T u tor ia l  Prog rams 
Over 1 000 Pro g ra m s  w i t h  F u l l  T i m e  A u d i o  N arrat i o n ,  P i c t u res & Text ! 

We 're Your Educational 
Software Source for Grades 
K- 12 and Advanced Studies 

Course 
Read i n g  
Mathematics 
Comprehension 
H i story 
A l gebra 
Spe l l i n g  
Govern ment 

No, of Programs 
256 
1 28 

48 
32 
1 6  
1 6  
1 6  

1 6  Programs i n  each of the following: 
Chi ldren's Tales · Carpentry · Electronics ·Health 

Services · Office Ski l ls · Stat i stics · F i rst 
Aid/Safety · Economics · Business · Accou n t i ng 

·Psychology - A N D  MANY M O R E !  

Circle Reader ����e6a�R<)� i es Welcome 

Apple II, TRS 80 I, III, & 4, and Commodore 64 computers require respective conversion 
kits (plug· In board and stereo cassette player), $81.00, Atarl 400I800I80011200 computers 
require the Atarl cassette recorder and the Dorsett 4001 Educational Mas1er C8rtrldlle, .9.95. For the IBM PC Jr, a cassette adapter cable and a good cassette recorder are reo 
qulrtld. A Radio Shack CCR-81 or CCR-82 Is recommended, $69.80 lor an album containing a 16-program course (8 cassettes with 2 programs, each at 13.75 per program). $8.80 lor a 2·program casselle. 

Send for a catalog of over 1000 programs for A tari, TRS 80, Apple, 
IBM PC Jr., Commodore, etc. 

For more i n formation, or to order cal l :  

TOLL FREE 1 ·800·654·3871 
IN OKLAHOMA CALL (405) 288·2301 [�DORSETT E8 

. Educational Systems, Inc. � 
Box 1 226, Norman, O K  73070 � 



by J. Scot Finnie 

EARS , J & M 's New Disk Control ler, Ful l  Character 
Set, PenGraph EB50, Escape From Dennc;t,  

U ltra,  Perig lobe, And More 
. 

Information related in the 
Product News section is sup­
plied by manufacturers. HOT 
CoCo has not  tested or re­
viewed the products discussed 
here and cannot guarantee 
manufacturers' claims. 

M OSt of the noises we're 
hearing this month con­

cern EARS, Speech Systems' 
Electronic Audio Recognition 
System, which has the potential 
to alter dramatically the way 
you use some application pro­
grams. Kenneth Holt, Vice Presi­
dent of Speech Systems, 
comments that EARS "opens up 
a new venue for software devel­
opments." He estimates that 
Speech Systems' adventure, ed­
ucation, and appliance-control· 
ler (Home-Commander) 
packages will probably find new 
appeal when used in conjunc­
tion with the new product. 

EARS recognizes as many as 
64 words, which you prepro-

you. For example, it has soft­
ware settings that control EARS' 
recognition-rejection tolerance. 
Because the human voice rarely 
sounds precisely the same 
twice, the ability to fine tune the 
program could be helpful. De­
spite the trregularities in human 
speech,  EARS matches voice 
with voice print 95 to 98 percent 
of the time. Kenneth Holt notes 
that EARS manages l 00-percent 
recognition of computerized 
voice and voice prints. 

EARS requires a 32K Color 
Computer and sells for $99.95. 
It comes with a headset micro­
phone (sound comes from your 
TV or separate speaker). Disk 
drive owners need a multiple 
ROM-pack interface or a Y cable. 
Speech Systems sells a "triple Y 
cable" for using EARS with its 
voice synthesizer, Super Voice. 
See the list of manufacturers fol­
lowing Product News for infor­
mation on how to contact the 
company. 

Tech Row 
gram and save to cassette or J & M Systems, makers of 
disk. The package adds several JDOS, has released a new disk 
commands to Basic, including controller for the CoCo. The 
LISTEN and MATCH, which fa- JFD-CP Disk Controller fea-
cilitate the programming and tures switch-selectable ROMs (a 
use of your voice prints. A 28-pin JDOS ROM comes with 
Speech Systems' advertisement the board), the WD 1 773 control-
suggests that you might write ler chip (which has a built-in 
your own Basic programs with- data separator and precompen-
out touching the keyboard. The sation circuits), fully buffered II 
company sells a separate pro- 0 (inpuUoutput) lines for greater 
gram called Voice Control for dependability, and an 8-bit par-
$24.95 that works with EARS allel port (which can support a 
and Home Commander (or Ra- printer or Winchester hard 
dio Shack's AppliancelLight drive). The JFD-CP is plug com-
Controller). You can use these patible with all models of the 
items in combination to create CoCo. It sells for $ 149. 
voice-activated control of lights CoCo Devices has released Full 
and appliances in your home. Character Set, which displays 

Speech Systems has pro- upper- and lowercase characters 
grammed some useful features on screen without reverse video 
into EARS to make it work for and prtnts characters with true 
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The EARS Package From Speech Systems 

descenders. It also offers extra 
characters, including a slashed 
zero, a vertical bar, and braces. 
Full Character Set is strictly a 
hardware device; it requires no 
software and does not affect 
memory. It sells for $38 plus $2 
for shipping. Contact the manu­
facturer for more information. 

Real Computers and Intelli­
gence has announced plans to 
market its full-featured debug 
Machine Monitor for the Moto­
rola 6809E microprocessor. Ma­
chine Monitor will allow you to 
list or edit registers, memory, or 
programs; execute program rou­
tines; set breakpoints on control 
sequencing; and access points 
on data addressing. It is written 
in self-relocatable position-inde­
pendent code. The program is 
available on cassette and disk 
from The Zellerbach Group. At 
press time, the price was antici­
pated to be under $27. A source­
code listing for Machine Monitor 
will be available separately. 
Contact Zellerbach for more in­
formation. 

The Computer Bankbook 

System was developed by Sun­
rise Software to replace the con­
ventional check register. It also 
prtnts checks on special tractor­
feed check forms. You can as­
sign account numbers to all 
transactions and list transac­
tions by month or account num­
ber. The program maintains a 
file of account numbers to which 
you send checks on a regular ba­
sis. It also provides a list of out­
standing checks. The Computer 
Bank Book System has a full set 
of editing commands. It requires 
1 6K and a disk drive. A printer. 
is optional. It sells for $29.95 
plus $2 for shipping. Specify 
Bank.5 when ordering. 

Sunrise Software also makes 
the Business Bankbook Sys­
tem, which combines the fea­
tures of the Computer Bankbook 
System with the ability to charge 
as many as four accounts per 
check or deposit transaction. The 
program comes in two version: 
System One for one-disk-drive 
applications (specify Bank.7) and 
System Two for two-disk-drive 
usage (specify Bank.9). Each ver-



sion sells for $59.95 plus $2 for cover pages and sells for $9.95. l imited access to the system as a on the Color Computer and gen-
shipping. Ark Royal, the well-known "guest." Members have pass- eral computer markets. The ed-

makers of strategy games, has words. NationServ operates 24 ucation department will have a 

Games And Diversions 
two new programs in the works. hours a day, everyday, and special column called Junior 
River Crossing is a strategy works at 300 and 1 ,200 baud. COCO that will contain puzzles, 

The World Accordblg to 
game that pits you against Axis For more information, contact crosswords, cartoon strips, and 

Robo the Robot. by C. William enemies the world over in 1 2  the company by voice, modem, articles for and by kids. The LC 
Engel. Is an introduction to ro- river battles that actually took or mail. Exchange Intends to publish sev-

bots that presents sophisticated 
place during World War II. It re- The Lewis Clark Exch81Jle eral personal productivity, busi-

concepts and programming de- quires 32K and sells for $22 on is a soon-to-be-released news ness, and game programs in 

tails in easy-to-understand lan-
cassette or disk. In a departure magazine for Color Computer each issue. Potential advertisers 

guage. The book is published by from its popular military and owners living In the United should write in for ad rates and 

Hayden Book Company and 
SCience-fiction motifs, Ark Roy- States. It is looking for contrib- policy. For more information, 

sells for $ 1 2.95. A Robot In al's second new program is a uting writers and programmers. contact the Lewis Clark Ex-

Every Home, by Mike Higgins, 
Medieval-style, graphic-adven- The magazine will cover news change . •  

is an introduction to the robots 
ture game called Escape from 

that are already available for ed-
DeDDa. It requires 32K. Ex-

ucatlonal and entertainment use 
tended Color Basic, and sells for List Of Manufacturers 

in the home. The book also ex-
$25.95 on cassette and $28.95 

plores the author's view of the on disk. Ark Royal Games The Lewis Clark Exchange 

future of robots. Higgins Is the P.O. Box 14806 clo Leslie Miller 

editor of Personal Robotics News, News Bits 
Jacksonville, FL 32238 1 1 30 Bryden Ave. 

a monthly newsletter for manu- 904·786·8603 Lewiston. ID 8350 1 

facturers and vendors of per· RG.S. Micro Inc. of Canada Reader Service V' 55 1 Reader Service V' 560 

sonal robots. The book is has gone out of business. The 
published by Kensington Pub- progressive hardware and soft· Baen Enterprises NationServ 
Iishing Co. and sells for $ 14.95 ware manufacturing company 8 West 36th st. RR 5. P.O. Box 39 1 
in softcover. was well known for its innova- New York. NY 10018 Fairfield, IL 62837-0391 

Crockett Software has intro· tive products. John Kunze, de- 2 12·947·8244 6 18-847·238 1 voice 
duced a program for philatelists, veloper of the company's hard Reader Service V' 553 6 18·847·229 1 BBS 
the U.S. Stamp Inventory disk and several other products, Reader Service V' 562 
Management System. The Emil Richards, Tony DiSteph-
company claims to have devel· ano, and a brain trust of other CoCo Devices Perlglobe 
oped the first full·featured, U.S. hardware and software experts Box 677 425 DeMaisonneuve West 
specialized, stamp-inventory continue to develop new prod- Seabrook, TX 77586 Montreal, Quebec 
system for the CoCo. The prod· ucts for the Color Computer. 7 13-474·3232 H3A 1 L 7. Canada 
uct can be used for many cate· The name of their new company Reader Service V' 554 5 14·288·9 169 
gorles of foreign stamps, too. is PerlgIobe. They intend to Reader Service V' 563 
The U.S. Stamp Inventory Man· concentrate on creating new 

Crockett Software agement System consists of two products and leave the market-
P.O. Box 221 Real Computers and Intelligence 

major parts: a utility program ing to others. 
and a battery of four small Kunze notes that the R.G.S. St. Ann, MO 63376 P.O. Box 74 

merge programs. It uses direct- Micro products have recently 3 14-44 1 -9278 Santa Clara, CA 95050 

access techniques for storage undergone minor revisions and Reader Service V' 555 Reader Service V' 565 

and retrieval of all Inventory that they they will be available 
data to and from disk files. The from some of the larger Color Hayden Book Co. 

Speech Systems 

program requrres 64K and sells Computer marketing compa- 10 Mulholland Drive 
32W 255 Deerpath Road 

for $44.95. Crockett has also an- nies. Perlglobe is negotiating Hasbrouck Heights, NJ 07604 
Batavia. IL 605 10 

nounced the Mailing ListlData with several companies, accord- 201·393-6306 
3 12·879-6880 

Information program for ing to Richards. The Hard Disk Reader Service V' 557 
Reader Service V' 568 

$29.95. Contact the manufac- system will continue to be han-
turer for details. died by Software Support. In ad· Sunrise Software 

Adventurers take note. Baen dition, Kunze and Richards hint J & M Systems Ltd. 8901 N.W. 26th St. 
Enterprises has released a help· at several new products, about 1 5 1 00-A Central S.E. Sunrise. FL 33322 
ful publication titled The which Product News will report Albuquerque, NM 87 1 23 305·748-0775 
Guidebook for WimJ1ng Ad- In future issues. 505-292-4 182 Reader Service V' 569 
venturers, by David and Sandy NationServ. the on· line infor- Reader Service V' 558 
Small. It provides background mation network, is a BBS with 
on adventures and how they are an annual subSCription fee of The Zellerbach Group 
programmed. There are chap- $ 10. It offers Job listings, c1assi- Kensington Publishing Co. Unit 2 16. 1335 Pacific Ave. 
ters that help novice adventur· fieds, a shopping mall, users 6300 Telegraph Ave. San Francisco. CA 94 109 

ers get started. It also contains groups, downloading, games. Oakland, CA 94609 4 15-474-4252 

hints, clues, and detailed maps business programs, information, 4 1 5·547-7 100 4 1 5-673-3485 
for several popular adventure a message center, and other op· Reader Service V' 559 Reader Service V' 57 1 

games. The book has 353 soft- tions. The BBS also allows you 
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The CornerOfnce� __ �� 

by Jeff DeTray, Publisher 

The CoCo And The Tandy 1 000 
The cover photo on last December's issue of our sister publication, 80 Micro, could have been entitled "Why iS,thls 

man smiling?" It showed John Roach, Tandy's Chief Executive Officer, grinning broadly and leaning on the 
just-announced Tandy 1000, a $ 1 , 199 IBM PC-compatible computer. Within weeks, the first reviews were In: The 
1000 was a winner, and Mr. Roach had every reason to smile. 

One recent estimate projects that 400,000 Tandy 1000's will be sold in 1985. The 1000 Is selling at a faster clip than 
any new computer ever offered by Tandy. And just In time, too! Tandy computer sales had been In a bit of a slump, 
but the arrival of the 1000 seems to have turned things around. And that should come as good news for Color Computer 
owners, because there Is a strong link between the CoCo and the 1000. The CoCo/ l000 connection is most evident in 
the area of education. 

Hotcakes. That's how the Tandy 1000 is selling to schools. Many administrators, feeling that IBM and Its Imitators 
are the computers of choice for the business community, have determined that simple computer literacy Isn't enough. 
Students now need MS-DOS literacy to give them a head start on other graduates in the job market. I think that's why 
the 1000 is doing so well at the junior- and senior-high levels. It's a third less expensive than an IBM, offers almost 
complete PC compatibility, and comes with strong after-sale support from Tandy. 

For all It has to offer, however, the 1000 does not seem particularly well-suited to younger students. The keyboard 
is excellent, but very large. Too many keys can intimidate a young beginner. And then there is the question of cost 
versus benefits. For the price of a single Tandy 1000, a third-grade classroom can have four Color Computers and a 
Network 2 controller. In all probability, the latter configuration will do the better job of handling the needs of the 
stUdents, given the requirements of the third-grade classroom. The CoCo in the primary grades and the 1000 for older 
students-that is the essence of Tandy's one-two punch in the education market. 

What's in This for You 
One happy consequence of this education connection is that you can expect to see some interesting new software 

coming along. This software may be designed for the education market, but that won't stop all of us from using and 
benefiting from it. An example Is a just-announced Color Computer program from TCE called Child Writer. This 
mouse-oriented word processor is getting enormous Interest from educators because it's designed to be easy and fun 
for kids to use. But wait! Adults also appreCiate software that's easy and fun, That's why Child Writer and other good 
programs written with education in mind won't remain behind the school·yard gate for very long. 

Another interesting phenomenom Is the development of some programs into versions for both the Color Computer 
and the Tandy 1000. The advantages in the educational setting are obviOUS. As students move from the CoCo to the 
1000, they can avoid haVing to learn a whole new set of programs. And while hardware differences mean that the two 
versions won't look exactly the same, a similar command syntax and user Interface can be employed to assure a 
painless transition. Tandy itself Is encouraging this type of simultaneous program development. So once again, the 
linkage between the 1000 and the CoCo looks like a boon for users of both machines. 

Time Out for This Message 
Sales of our Best of '84 program tape are dOing quite well, and buyers seem to like it. This year, we're including a 

small booklet with our "Best of '84 . . .  " tape that gives you the essential Instructions for running each program. That 
way, you can use all the programs on the tape even if you're missing some of the 1984 issues of HaT COCO. We also 
have a few "Best of '83" tapes still available. These are sold without docs, but they're great if you have the 1983 
Issues. Check the Instant CoCo ad on pages 64-65. Incidentally, most back Issues of the magazine are still available. 
See page 6. 

Happiness Is a Full Mailbox 
Something on your mind? Well, put It on paper and send it in. My address Is: 

Jeff DeTray 
HaT COCO 
80 Pine Street 
Peterborough, NH 03458 

And don't forget to tell your advertisers, " I  saw it in HaT CoCo. " .  
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Smith Corona L-1 000 
$ 259 

Color Computer II 

w/1 6K Ext. Basic $ 1 35 
w/64K Ext. Basic $ 1 79 

Color Computer Disk Drive 
Drive 0 $279 Drive 1 $ 1 69 

Tandy 1 000 $999 
Tandy 1 200 $ 2 1 95 

DMP 1 05 $ 1 60 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
COMPUTERS COLOR COMPUTER MISC. 
Tandy 1000 1 Drive 1 28K 999.00 Radio Shack Drive Controller 1 1 9.00 
Tandy 1 200 10 Meg. 256K 2195.00 Extended Basic Rom Kit 39.95 
Tandy 2000 2 Drive 256K 21 00.00 64K Ram Upgrade Kit 49.00 
Model IV Portable 64K 970.00 Radio Shack Deluxe Keyboard Kit 35.95 
Model IV Desktop 64K 970.00 HJL Keyboard Upgrade Kit 79.95 

PRINTERS Botek Serial to Parallel Conv. 69.95 
Radio Shack DWP·1 05 160.00 Radio Shack CCR·81 Recorder 52.00 

Radio Shack DMP-1 1 0  299.00 Radio Shack Joysticks (pair) 22.00 

Radio Shack DMP-430 660.00 Amdek Color 300 Monitor 265.00 

Radio Shack CGP-220 545.00 Amdek Video 300 Green Monitor 145.00 

Silver Reed EXP-550 Daisy Wheel 430.00 Amdek Video 300 Amber Monitor 159.00 
Star SG-10 245.00 Taxon Color 220 Monitor 245.00 
Star Powertype Daisy Wheel 345.00 Taxon 1 15 Green Monitor 1 25.00 
Panasonlc P-1091 31 5.00 Taxon 1 1 6  Amber Monitor 129.00 
CITOH Prowriter 8510AP 320.00 Radio Shack VM-2 Green Monitor 139.00 

CITOH 7500 230.00 Computerware Video Plus IIC 34.95 

Okidata and Epson CALL Mark Data Universal Video Driver 29.95 

MODEMS COLOR COMPUTER SOFTWARE 
Radio Shack DCM-3 Modem 52.00 TAPE DISK 
Radio Shack DC Modem IB 89.00 The Sailor Man 29.95 34.95 
Radio Shack DC Modem II 160.00 Worlds Of Flight 29.95 32.95 
Radio Shack DC Modem 2212 315.00 Mustang P-51 Flight Simul. 29.95 34.95 

Hayes Smartmodem II 215.00 Spectral Space Pack 49.95 53.95 
Spectral Adventure Pack 24.95 27.95 

CALL'TOLL FREE 
1-8110-545-8124 

• L O WES T POSSIBLE PRICES 
• BEST POSSIBLE WARRANTY 
• KNOWLEDGEABLE SALES STAFF P.O. Box 1 094 

Spectral Typing Tutor 19.95 22.95 
Major lstar 24.95 27.95 
Sam Slueth Private Eye 24.95 27.95 
Mark Data Graphic Adven. 24.95 27.95 
Graphicom (disk only) 29.95 
COCO Max by Colorware 69.95 69.95 
Color ComE (rom) 49.95 49.95 
AutoTerm by PXE Computing39.95 49.95 
Key-264K by Key Color 39.95 44.95 
TeleWrlter 64 49.95 59.95 
Deft Pascal Workbench 1 1 9.00 
Pro Color File Enhanced 2.0 59.95 
Elite Calc 69.95 69.95 
Elite Word 69.95 69.95 
El ite Fi le (disk only) 74.50 
DynaCalc (disk only) 99.95 
VIP Writer (tape & diskj 69.95 
VIP Calc (tape & disk) 69.95 
VIP Terminal (tape & disk) 49.95 
VIP Integrated Library (disk) 149.95 

Order any 2 software pieces l isted 
and take 1 0"10 off their l isted price. 
All  Radio Shack software 10"10 off list. 
Send for complete list. 

• TIMELY DELIVER Y 
• SHOPPING CONVENIENCE 

11 11)  
480 King Street 
littleton. MA 01460 

us 
SINCE 1 973 

IN MASSACHUSETTS CALL (61 7) 486-31 93 

TRS-80 is  a registered trademark of Tandy Corp. 



Compare it with the rest. Then, buy the best . 
If you've been thi nking about 
spending good money on a new 
keyboard for you r Color Computer, 
why not get a good keyboard for 
your money? 

Designed from scratch, the 
HJ L-57 Professional Keyboard 
Is built to u nlock ALL the 
potentia! performance of you r 
Color Computer. Now, you can 
do real word processing and sail 
through lengthy I Istings . . .  with 
maximum speed; minimum errors. 

At $79.95, the HJ L-57 Is reason­
ably priced, but you can find 
other CoCo keyboards for a few 
dollafs 18ft. '" :'I, before you buy, 
we suggest that you compare. 

Compare Design. 
The ergonomlcally·superior 
HJ L-57 has sculptured, low 
profile keycaps; and the three­
color layout is identic I . 
the orig inal CoCo ke}"bOtmi. 

Compare Construction. 
The HJ L-57 has a rigldlzed 
aluminum baseplate for solid, 
no-flex mounting. Switch contacts 
are rated for 100 m i l lion cycles 
minimum, and covered by a spil l·  
proof membrane. 

Compare Performance. 
Offering more than full-travel, 
bou nce-proof keyswltches, the 
HJ L-57 has RFIIEMI shielding that 
eliminates irritating noise on 
displays; and four user-definable 
fu nction keys (one latchable), 
special ly-positioned to avoid 
inadvertent actuation. 

Free Function Key Program 
Your HJ L-57 kit Includes usage 
Instructions and decimal codes 
produced by the function keys, 
plus a free sample program 
that defines the function 
keys as follows: F1 = Screen 
dump to printer. F2 = Repeat 
key (latching). F3 = Lower case 
upper case fl ip (If you have 
lower case capabil ity). F4 = 
Control key; subtracts 64 from 
the ASCII value of any key 
pressed. Runs on d isc or tape; 
extended or standard Basic. 

Compare Installation. 

Carefully engineered for easy 
Installation, the HJ L-57 requires 
no soldering, dri l l i ng or glu ing. 
Simply plug It I n  and drop It 
right on the original CoCo 
mounting posts. Kit Includes a 

Ordering Information: Specify model (Original. F·version. or CoCo 2). Payment by C.O.D. , check, 
MasterCard or Visa . Credit card customers include complete card number and expiration date. Add 
$2.00 for shipping ($3.50 for Canada). New York state residents add 7 % sales tax. 
Dealer Inquiries Invited. 

Circle Reader Service card 1440 

new bezel for a totally f inished 
conversion. 

Compare Warranties. 
The HJ L-57 Is built so well, It 
carries a full ,  one-year warranty. 
And, It Is sold with an exclusive 
1 5-day money-back guarantee. 

Compare Value. 
You know that a bargarn Is a 
bargain only so long as It lasts. 
If  you shop carefu lly, we think 
you wi l l  agree .. .  The HJ L-57 Is 
the last keyboard your CoCo wil l  
ever need. And that's reel value. 

Order Today. 
Only $79.95, the H J L-57 Is 
available for Immediate shipment 
for either the original Color 
Computer (sold prior to October, 
1 982) or the F-verslon and TOP-1 00 
(Introduced I n  October, 1 982), 
and the new 64K CoCo. "ow aleo avanable for CoCo 2. 

Call TOil Fr.e 
1 ·800·828·8988 

In New York 1-8CJ0.462 .... 1 

P R O D U C T S  
Div. of Touchstone Tect.1OkJgy Inc. 
955 Buffalo Road . P.O. Box 204914 

Rochester, New York 14624 

Telephone: (71 6) 235-8358 


