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The affordable step up in home computing. 

Prices apply at participating Radio 
Shack stores and dealers. OS-9 is 
a trademark of Microware and 
Motorola, Inc. Ci tiline is a service 
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Expand Your Programming Power! Our new 64K Ex
tended BASIC Color Computer 2 gives superb features 
to serious programmers-at a very low price. It attaches 
easily to any television, and has an electric typewriter
quality keyboard in a compact, white case. Using the 
built-in Extended BASIC language, you can write sophis
ticated programs and easily create high-resolution 
graphics. Produce drawings, charts, diagrams and ani
mation with simple, one-line commands. " Draw" with 
eight different colors, create musical tones, analyze data 
and much more. Or select from our large library of in
stant-loading Program Pak™ cartridges for games, edu
cation and budgeting. 

Deluxe Joystick 

39!~ 
26-301 2 

64K Extended BASIC 
Color Computer 2 



YRS-BO® Color Computer 
Even Better. 
The Heart of a Professional Disk-Based System. Add 
a Color Computer disk drive for an extra 156,000 charac
ters of storage and quicker access to your data. You can 
add up to four disk drives for a vast 626,000 characters 
of total storage. For advanced programmers, our new 
OS-9 operating system (26-3030, $69.95) allows you to 
utilize the full 64,000-character memory for assembly 
language programs. OS-9 includes a text editor, assem
bler and debugger. You can develop and edit your own 
assembly language programs, convert them into ma
chine language for execution , then test them for errors. 

s50 Off! Multi-Pak Interface 

179~!. 
Reg . 179.95 

USE YOUR • 

Easily Expandable. Best of all, your 64K Color Com
puter 2 will grow with your future needs. Add our Deluxe 
Joysticks for more accurate cursor control and faster 
response with your favorite games. Or choose our 
Multi-Pak Interface, which lets you connect up to four 
Program Paks to your Color Computer at once. When 
you're ready to change programs, just move the selector 
switch . Go on-line with the world with our deluxe RS-232 
Program Pak (26-2226, $79.95). You can communicate 
with national information services and local bulletin 
boards by telephone-just add a modem. You can also 
add a printer, a Color Mouse cursor controller and more! 

See It Today. The 64K Extended BASIC Color Com
puter 2 is available today at over 1200 Radio Shack 
Computer Centers and at participating Radio Shack 
stores and dealers nationwide. 
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Graphics Builder i'="I 

If you find creating graphics code a chore, let your CoCo do it. 
L. W. Gross 

Let the Gypsy Lady Show You How m __________ _ 
Save your graphics screens on disk and call them as your programs need them. 
Chris and Laura Petit 

ROM Hacker-Part II '--~....._'.J---------------
This month build an IC tester. 
James J. Barbare/lo 
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42 

Mini-Graphics Fun------------------ 52 
Learn a little about graphics programming with these 13 short routines. 
Wayne McArthur and Florence Abernethy 

Mail-Bel~-------------------
This database mailing-list program does everything but lick the envelopes. 
Joseph A. Ryan 

Anatomy of an Assembly-Language Game-Part ID 
Create the characters and make them move with this month's tutorial. 
MikeMeehan 

Journey to the Center of the ROM-Part X ----------
With this last installment, you ' ll know all the secrets of the Color Basic ROM. 
Mark D. Goodwin 

Cool that CoCo --------------------
Three procedures to keep F board CoCos from overheating. 
Chris Baran 

Hurricane Tracker I~ 

Follow along with the weather reports and track this year's tropical storms. 
Roger Smith 
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64 

72 
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DEPARTMENTS 
Digresmons 

Has software outpaced hardware? 
Michael E. Nadeau 

Instant CoCo Listings 

Feedback 

The DOSsier 
More on 80-column screens and Dynacalc. 
Scott Norman 

The Educated Guest ~·-------------
The argument for Assembly language. 
Charles H. Santee 

Doctor ASCII 
Answers to your questions. 
Richard E. Esposito and Ralph E. Ramhoff 

6 

8 

12 

84 

88 

92 

Product News 110 
edited by Cynthia Smith 

REVIEWS 
There's a New Basic on the Block 

Basic-{)') is here, and it's an unusually powerful language. 
Guier S. Wright 

Six Smart Ways to Go On Line 
How do the smart-tenninal programs stack up? This month we look at VIP Ter
minal, Colorcom/E, and The Color Connection. 
William Banta 

Reviews 
Magigraph, Disk Fix, TCE Math Package, Grafplot vl.1, Video Reverser, 
and Chess-007. 
edited by Mark E. Reynolds 

Gameware 
Waterloo, Mr. Dig, Time Bandit, and Willy's Warehouse. 
Michael E. Nadeau 

Cover art by Erle Ingraham 

17.iiiiii'l Thia symbol Indicates the program's placement on the Instant CoCo 
~ loader, available on cassette. See our Instant CoCo ad for details. 

TRs.80 Is a trademark of Radio Shack, a division of Tandy Corp. 
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puterworld/Argentina; Australia's Australia Computerworld, Australian Micro Computer Magazine, Australian PC World 
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World, Microcomputing, PC World, PC Jr. World, RUN, 73 Magazine and 80 Micro. 
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THE NEXT HARDWARE 
GENERATION 

Color Computer software needs help. Since the inception of the Color 
Computer, programmers have worked to get the most out of the 

machine's hardware, taking advantage of its strengths and overcoming its 
faults. Those programmers have just about reached the limits of the 
CoCo's hardware. Now they need help in the form of meaningful en
hancements. 

Most of the changes required are obvious: a better screen display, better 
and more 1/0 ports, and the ability to address more memory. Other possi
ble enhancements include better graphics and a "professional" style key
board with function keys. 

The average hobbyist would probably not need these improvements, 
though he would welcome them. But if the Color Computer is to meet the 
demands of the education, business, and professional markets, the 
changes listed above are mandatory. 

At a recent computer show, I was attracted to a booth by a fascinating 
educational game running on an Apple computer. I asked the person at 
the booth if a Color Computer version was in the works. He replied that 
even with 64K, the CoCo did not have enough memory to accommodate 
this and other education programs produced by his company. He did ex
press an interest in supporting the Color Computer, knowing its presence 
in the classroom. 

We do have sophisticated spreadsheet, database, and financial analysis 
programs available for the Color Computer. But a spreadsheet on a 
32-colurnn screen is a nuisance at best. Database programs are severely 
limited by the CoCo's memory capacity, as are financial analysis pro
grams. These programs are capable of handling greater capacity; it's the 
hardware that holds them back. 

Word processing is perhaps the most important application a profes
sional has for a microcomputer. And you can get a slick word-processing 
system with the Color Computer, if you also buy a monitor (not to men
tion a monitor driver), a replacement keyboard with function keys, and 
perhaps an 80-colurnn card. These items should be standard, and the lack 
of them slows the Color Computer's entry into the offices of professional 
and business folk. 

From all indications, the Color Computer is selling very well, due main
ly to the public's interest in home computers and the "sleeper" quality 
that the machine enjoys as a good "bang for the buck" buy. Tandy has a 
wonderful little product, yet it could do so much more. With enhance
ments mentioned here, the Color Computer could easily compete with 
computers in a considerably higher price range, and it could enter markets 
that have snubbed it in the past. • 



From Computer Plus to YOU •• . 

PLUS after PLUS after PLUS 

Model 100 SK $535 
Model 100 24K $715 

DMP120 $385 
DMP200 $520 

Color Computer II 
w/16K Ext. Basic $165 
w/64K Ext. Basic $210 

Color Computer Disk Drive 
Drive 0 $ 329 D~ive 1 $ 235 

Model 4 16K $ 799 
Model 4 64K 

2 Disk & RS232 $1425 

DWP210 $610 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
COMPUTERS ETC. Colorpede 29.95 
Model 4 Portable Disk Drive Controller 139 Juniors Revenge 28.95 

64K w/2 Drives 1349 Extended Basic Kit 39.95 Pac Attack 24.95 
Model 2000 2Dr 2299 PBH Ser/Par Conv. 69 Block Head 26.95 
Model 12 1 Drive 2360 64K Ram Chips 62.95 Froggie 24.95 
Model 16B 1Dr 256K 3965 Deluxe Keyboard 35.95 Lunar Rover Patrol 24.95 

MODEMS HJL Keyboard 79.95 Lancer 24.95 

Hayes Smartmodem II 225 CCR-81 Recorder 52 Typing Tutor 23.95 

AC·3 125 Deluxe Joystick (each) 35.95 Galagon 24.95 

DC Modem I 89 Joysticks (pair) 22 Scott Adams Adventures 19.95 

DC Modem II 160 Video Plus (monitor adapter) 24.95 Sea Dragon 34.95 
Video Plus llC 39.95 Color come 49.95 

PRINTERS Amdek Color 1 + Monitor 299 Telewriter 64 49.95 
Silver Reed EXP400 D.W. Par. 309 Amdek Video 300 Green 145 O·Pak (disk) 34.95 
Silver Reed EXP550 D.W. Ser. 525 Amdek Video 300 Amber 159 Key-264K 39.95 
CGP115 159 Texan Color 210 Monitor 285 Elite-Cale 59.95 
CGP220 Ink Jet 545 Texan Green 130 VIP Writer 59.95 
DMP110 305 Texan Amber 139 VIP Cale 59.95 
Toshiba 1340 (24 wire head) 779 VIP Terminal 49.95 
Gemini 10X 289 SOFTWARE (Tape Version) VIP Database (disk) 59.95 
Gemini Powertype 345 Zaxxon 34.95 
Panasonic P1091 305 The King 26.95 Order any 2 software pieces listed 
Smith Corona Fast Ext. 195 Trap Fall 27.95 and take 10% off their listed price. 
Prowriter 8510 345 Buzzard Bait 27.95 All Radio Shack software 10% off list. 
Okidata and Epson CALL Devil Assault 27.95 Send for complete list. 

CALL TOLL FREE 
1·800-343·8124 
• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

II m 
TRS-80 is a registered trademark of Tandy Corp. 

P.O. Box 1094 
480 King Street 
Littleton. MA 01460 SINCE 1973 
IN MASSACHUSETTS CALL 1617) 486-3193 



Back Issues 

Yes, back issues of HOT CoCo 
are available for all months. Here's 
a short list of some of the best of 
what we've published in the past: 

June 1983-The CoCo Word Pro
cessor, a serial-to-parallel interface 
project, and a tutorial on tape 
reliability 
July 1983-How to upgrade your 
Coco to 64K 
August 1983-Speech synthesis 
without hardware 
September 1983-Disk utilities, 
character generator 
October 1983-Animation tech
niques, build a biofeedback device 
November 1983-Nuclear subma
rine simulation 
December 1983-Education issue 
January 1984---Prograrns for the 
investor ·and businessman 
February 1984---Simulate Extend
ed Color Basic on Color Basic 
Co Cos 
March 1984---How a disk stores in
formation, create your own word
search puzzles 
April 1984---Peripherals Buyer's 
Guide, how to shop for a disk drive 
May 1984---0S-9 review, Financial 
Transactions Tracker program 
June 1984---Simulations issue, how 
to build an Atari joystick interface 
July 1984---Build your own lower
case modification 

In each back issue, you'll also 
find our regular features, 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 $7. 50 shipping and 
handling fee. Send your orders to 
HOT Coco, Attn. : Back-Issue 
Orders, 80 Pine St., Peterborough, 
NH 03458. 
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~--Instant CoCo~---------1 
Instant CoCo Directory-August 

SIDE A 

ARTICLE NAME/ AUTHOR 

Copyright Statement 
Graphics Builder/ Gross 

Let the Gypsy Lady Show You How/Petit 

ROM Hacker-Part 11 / Barbarello 
ROM Hacker-Part 11/ Barbarello 

SIDEB 

Mail-Bel/Ryan 
Anatomy of an Assembly-Language 

Game-Part III/ Meehan (m) 
Hurricane Tracker/ Smith 
The Educated Guest/Santee 
The Educated Guest/ Santee 
The Educated Guest/ Santee 

FILE 

TITLE 
BUILDER 
TRUCK 
GYPSY 
GYPSYG 
PICSAV 
GF 
ICTEST 
AUTOTEST 

MAIL-BEL 
CROAKER3 

STORMTRK 
ANIMATE 
ANIMATE I 
ANIMATE2 

PAGE# SYSTEM 

All 
28 16K Ext. 
28 16K Ext. 
36 16K Ext. Disk 
36 16K Ext. Disk 
36 16K Ext. Disk 
36 I 6K Ext. Disk 
42 16K Ext. 
42 16K Ext. 

56 32K Ext. 
64 32K 

80 16K Ext. 
88 16K Ext. 
88 16K Ext. 
88 16K Ext. 

The symbol (m) in the Article Name column indicates the program is machine-language and 
must be loaded using the CLOADM command. Additional preparatory commands are listed un
der the article name where appropriate . CSA VEM addresses are listed for your use with the ma
chine-language programs. 

If Our Programs Don't Work 
Having trouble entering our listings from the 

magazine? Here are a few tips that might help. 
First, we print all our Basic listings in the 

CoCo's 32-column format. This means that 
each line should appear the same on the screen 
as it does in the magazine. If a line on your 
screen does not match the same line in the mag
azine, reread what you typed; you might have 
made an error. 

Second, make sure the program is for your 
computer. Read the System Requirements box. 
The information in this box represents the 
minimum system configuration needed to run 
that particular program. Also, read the article 
thoroughly before typing in the program. 
Sometimes the article contains instructions 
vital to making the typed-in listing work. For 
instance, some CoCos will not accept the high
speed POKE (POKE 65495,0). The article for a 
program using this POKE will tell you to 
change those POKEs to 65494,0 if your com
puter will not work at the faster speed. 

Some CoCos are sensitive to spacing in the 
program lines. Occasionally a computer will 
read a line such as FORR= IT020 incorrectly, 
interpreting the FOR not as a keyword, but as a 
variable. If you've removed spaces from a pro
gram listing to save space, and that program 
will not work, reinsert those spaces. 

If everything is okay so far, check the pub
lished listing with what you've typed. Common 

typing errors include confusing a zero with the 
letter 0, a one with the letter I, or a colon with a 
semicolon. DAT A statements are particularly 
tricky because of the Jong lists of numbers. Be 
very careful with these. 

Anyone who owns the new CoCos with the 
1.2 ROMs, have noticed poor keyboard re
sponse in some published programs. To solve 
this, you can insert this line: FOR 
Z= JT04:POKE340+Z,255 :NEXT after any 
line that makes reference to PEEK 338-345. 

This loop will slow down a Basic program. An
other way is to directly insert a POKE xxx,255, 
where xxx is any keyboard location between 338 
and 345. Example: IF PEEK(341)=251 
THEN Y = Y - I. Change to: IF PEEK(341) 
=251 THEN POKE341,255:Y = Y- I. 

Assembly listings usually require an edi
tor / assembler to enter them into your CoCo. 
The two most common editor/ assemblers are 
Radio Shack's EDTASM+ and The Micro 
Works' SDS80C. An Assembly listing assem
bled using the SDS80C will probably not run 
under EDT ASM + . 

If all the above fails, send us a printout or a 
detailed description of the problem you experi
ence along with any error messages. We'll try to 
work it out for you. We cannot help you if you 
have modified the original program in any 
way.• 



• 3 display formats: 51/64/85 
columns x 24 lines 

• True lower case characters 
• User-friendly full-screen 

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

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

cassette I/ 0 
• No 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 16 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 51 
column by 24 line screen display with true 
tower case characters. So a Telewriter screen 
looks like a printed page, with a good chunk of 
text on screen at one time. In fact, more on 
screen text than you'd gei with Apple II, Atari, 
Tl , Vic or TRS-80 Model Ill. 

On top of 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 
formatting, Telewriter surpasses all others for 
user friendliness and pure power. 

Telewriter's chain printing feature means that 
the size of your text is never limited by the 
amount of memory you have, and Telewriter's 
advanced cassette handler gives you a powerful 
word processor without the major additional 
cost of a disk. 

... one of the best programs for the Color 
Computer I have seen ... 

- Color Computer News, Jan. 1982 

TELEWRITER-64 
But now we've added more power to 
Telewriter. Not just bells and whistles, but 
major features that give you total control over 
your writing. We call this new supercharged 
version Telewriter-64. For two reasons . 

64K COMPATIBLE 
Telewriter-64 runs fully in any Color Computer 
- 16K, 32K, or 64K, with or without Extended 
Basic, with disk or cassette or both . It 
automatically configures itself to take optimum 
advantage of all available memory . That means 
that when you upgrade your memory, the 
Telewriter-64 text buffer grows accordingly . In 
a 64K 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 51 column screen, 
Telewriter-64 now gives you 2 additional high
density displays: 64 x 24 and 85 x 24! ! Both 
high density modes provide all the standard 
Telewriter editing capabilities, and you can 
switch instantly to any of the 3 formats with a 
single control key command . 
The 51 x 24 display is 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 of 
your printed page, all on the screen at one 
time. Compare this with cumbersome 
"windows" that show you only fragments at a 
time and don't even allow editing. 

RIGHT JUSTIFICATION & 
HYPHENATION 

One outstanding advantage of the full-width 
screen display is that you can now set the 
screen width to match the width of your 
printed page, so that "what you see is what 
you get." 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 justified 
text , and since hyphenation is the most 
effective way to eliminate short lines, 
Telewriter-64 can now promise you some of the 
best looking right justification you can get on 
the Color Computer. 

FEATURES & SPECIFICATIONS: 
Printing and formatting: Drives any printer 
(LPVll / Vlll, DMP-100/ 200, Epson, Okidata, 
Centronics, NEC, C. lt oh, Smith-Corona, 
Terminet, etc). 

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

Dynamic (embedded) fo rmat controls for: top , 
bottom, 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 bottom, page numbering, baud rate (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 
centering. Print or save all or any section of the text 
buffer. Chain print any number of files from cassette 
or disk. 

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

Cassette verify command for sure saves. Cassette auto
retry means you type a load command only once no 
matter where you are in the tape. 

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

Editing features: Fast, full-screen editor with 
wordwrap, 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, 
bottom 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 line 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. 

... truly a state of the art word processor ... 
outstanding in every respect. 

- The RAINBOW, Jan . 1982 

PROFESSIONAL 
WORD PROCESSING 

You can no longer afford to be without the 
power and efficiency word processing brings to 
everything you write. The 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 disk, and comes complete with over 70 
pages of well-written 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 St. 
Del Mar, CA 92014 v 121 

Or check your local software store. If you have 
questions, or would like to order by Visa or 
Mastercard, call us at (619) 755-1258 
(weekdays, 8AM-4PM PST). Dealer inquiries 
invited . 
(Add $2 for shipping. Californians add 6°/o state tax . Allow 2 
weeks for personal checks. Send self-addressed siampcd 
envelope for Telewritcr reviews from CCN , RAINBOW , 
80-Micro, 80-U.S. Tclewriter owners: send SASE or call for 
informalion on upgrad ing to Tclewriter-64. Telcwri1er
compatiblc spelling checker (Spell 'n Fix) and Smart Terminal 
program (Colorcom /E) also ava ilable. Call o r write for more 
information.) 
Apple II is a trademark of Apple Compu1er , Inc. ; Atari is a 
trademark of Atari, Inc. ; TRS-80 is a trademark of Tandy 
Corp ; MX-80 is a trademark of Epson America , Inc. 
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Introducing 

MEGADISK 
5 to 20 Megabyte, ready to run on the TRS 80 Model 

1/111/IV I 4P, Color Computer, IBM, PC, Apple, 
Franklin, MAX/ 80 LDOS. NEW DOS, & DOS PLUS. 
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DRIVE A HARD BARGAIN TM Complete Systems Starting at $999 .95 ~ 
;:'\ 

Call Toll Free Orderi11g .1-800-343-8841 ~ 

High Quality Lowest Price 
Drive 0, 1, 2, 3 

for the 
Color Computer 
Starting at $199.95 

Disk Drive Upgrade 
for model III/IV easy to install system 

Starting at ~ 
Call for new lower price 

SOFTWARE SUPPORT, INC. 
One Edgell Road, Framingham, MA 01701 (617) 872-9090 

Hours: Mo n. thru Fri. 9:30 am to 5:30 (E.S.T.) Sa t. IO am to 4:30 pm 
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~ DEALER INQUIRIES INVITED. CANADA 
MICRO R.G.S. INC. 
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TERMS: 
M. C. / Visa/ Am.ex and personal 
checks accepted at no extra charge. 
C.O.D., please add $3.00. 
Shipping: Please call for amount. 
Not responsible for typographical errors. 

751, CARRE VICTORIA, SUITE 403 
MONTREAL, QUEBEC, CANADA, H2Y 2J3 

Regular Tel. (514) 845·1534 
Canadian Toll Free 800·361 ·5155 

All in stock products are shipped 
within 24 hours of order. 
Repair/Warranty service is perform
ed within 24 hours of receipt unless 
otherwise noted. We accept C.O.D., 
foreign and APO orders. School 
and D&B corporate P. 0.s accepted. 

TRS/ 80 Registered Trademark Tandy Corp. IBM-PC Registered IBM Corp. Apple Registered Trademark Apple Computer Corp. 
Franklin Registered Trademark Franklin Corp. Max/ 80 Registered Trademark Lobo Int. 
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Super Sale on New Disk Drives 
Starting at $169.00! Lo;~~1cE 

~Tandon Siemens - Remex - MPI - Teac - Shugart 
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c 40 or 80 Tracks - Single or Dual Head - New 3 Y2 " Drivettern 
Our Disk Drives are Capable of Single and Dual Density Operation 
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~ The NEWEST Technology Capable of Operating on Most Popular Computers c;; 
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~ Drive a Hard Bargain!!™ For your TRS/80, Color Computer, IBM, Apple, Franklin o 
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ii5 MAX/80 5 M.B.-20 M.B. Complete Systems ...... from $999.95 < 
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Diskette Breakthrough - 10 Pack in Library Case - $~1.0:·~~1cE 
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~ TOLL FREE ORDERING GENERAL AND TECHNICAL~ 
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Disk Drives (0123) TRS/ 80-IBM-Apple-TI 99/ 4A-Franklin-Max/80-LNW . .... . .......... .,.. 
Model I/III/IV Upgrade (Disk Drives-Memory) . . .... . . .. . .. ... . .. ... .. ... ............ .,.. C"LL 
Printers-Daisywheel/Dot Matrix . . ..................... ...... .. ..... ............... .,.. '{OLL 
Percom Double Density Controller (Modell) .. ........ . .. ...... . · · · · · · · · · · · · · · · · · · · · · .,.. FREE 
Color Computer Printer Interfaces ........ . . . . .. .. . . .................... . . .... . . . . . . .,.. 
Disk Drive Operating Systems ......... .... ........ . .. .... ......................... . .,.. 
Repair Services Now Offered-FAST Tum-a-Round .. . .. . .... .. ................... ... .,.. 
Apple/Franklin Compatible Add-On Drives with Case & Cable ................. . . . . . . .. . .,.. 
Diskettes in Library Cases ................ . ..... . ... ......... ........... . ....... . . . . .,.. 
DISK DRIVE CASES AND POWER SUPPLIES .. . ..... . ........................... .,.. 
Printer Buffers 8K to 512K . .... ............... . ................ . .. . .. . starting at $143.95 
Holmes Model I/III speed-up Mod .. . . . .. ..... ................. . ..... . . starting at $90.00 
Cables-Printer/ Disk Drive ........ . . ... ........ .. . . ... ... .... .. . . .... starting at $16.00 

Warranty on Disk Drives - 6 Months to 1 Year 

SOFTWARE SUPPORT, INC. 
One Edgell Road, Framingham , MA 01701 (617) 872-9090 

Hours: Mon. thru Fri. 9:30 am to 5: 30 (E .S.T .) Sat. 10 am to 4:30 pm 

~ DEALER INQUIRIES INVITED. CANADA 
MICRO R.G.S. INC. 

Service! Service! 

All in stock products are shipped 
within 24 hours of order. 
Repair/ Warranty service is perform
ed within 24 hours of receipt unless 
otherwise noted. We accept C. 0 .D., 
foreign and APO orders. School 
and D&B corporate P. O.s accepted. 
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TERMS: 
M.C./Visa/ Amex and personal 
checks accepted at no extra charge. 
C.O.D., please add $3 .00. 
Shipping: Please call for amount. 
Not responsible for typographical errors. 

751 , CARRE VICTORIA, SUITE 403 
MONTREAL, QUEBEC, CANADA, H2Y 2J3 

Regular Tel. (514) 845·1534 
Canadian Toll Free 800-361-5155 

TRS/ 80 Registered Trademark Tandy Corp. IBM-PC Registered IBM Corp . Apple Registered Trademark Apple Computer Corp. 
Franklin Registered Trademark Franklin Corp . Max/ 80 Registered Trademark Lobo In t. 
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.----------Feedback __ ___, 
Give Your Computer 
Even More Character 

I enjoyed Thomas Rokicki's article, 
"Give Your Computer Some Charac
ter" (HOT Coco, September 1983, p. 
104) and use it in many programs. I've 
also discovered a few tips about it. 

Changing line 1060 in the source 
program to LDA #$F8 will give you a 
brighter picture. If you've already 
assembled the program at location 
31919, simply POKE 32021 ,248(POKE 
&H7D 15,&HF8). 

The following changes will display 
21 bold characters per line: 

(in the source program) 
1060 LDA #$DB 
1290 CMPA #21 
1710 LDA #21 

(or if assembled 
at location 31919) 
POKE 32021,216 
POKE 32066,21 
POKE 32151,21 

You can easily jump from one mode 
to the other with interesting possibili
ties. 

Congratulations to Mr. Rokicki . 

Francois Boucher 
St. Jerome, Quebec 

More Airport Control 
A subscriber informed me of a bug 

in "Airport Controller" (HOT Coco, 
June 1984, p. 66). As it is, the game 
ends after one plane has docked and 
one has crashed. The following two 
lines will correct the problem: 

1010 IF (A(D,O)> = 62 AND A(D,O)< = 192 
AND A(D,1)> =92 AND A(D,1)<=106) OR 
(A(D,O)> = 114 AND A(D,O)< = 134 AND 
A(D,1)>=58 AND A(D,1)<=134) THEN 
A(D,4)= I : C=O : DA=O: DB=O : PLAY 
''T602VIOABCP2SV2SDEFGP2001A02A03 
A04A05A" : GOSUB 2190 : RETURN 
2200 FOR WE= 1 TO NU : IF A(WE,4) =I OR 
A(WE,4) = 2 THEN IH = IH + I : NEXT WE 

Rob Ainscough 
Walnut Creek, CA 

PEEKing for Adventure 
There's a misprint I offered in the 

March 1984 issue that gives you a win-

12 HOT CoCo August 1984 

dow on the memory in adventure 
games (Doctor ASCII, HOT Coco, p. 
135). The B in line 110 should be an up 
arrow. 

Richard Esposito 
Columbia, MD 

A Second Opinion 
On Master Writer 

I would like to add a few comments 
to the review of Master Writer (HOT 
Coco, May 1984, p. 23). I think Mr. 
Bussell missed a point or two. 

He is correct in his statement that 
the program is hampered by its stan
dard 32-by-16 screen, but this leaves 
much more memory available than 
some larger word processors do. I 
found the small screen easy enough to 
get used to and worth the extra 
memory. 

The F that sometimes appears on 
the screen after the find command oc
curs when you raise your finger from 
the clear key a fraction of a second be
fore you raise your other finger from 
the F key. 

Master Writer has several features 
not found in its competitors, including 
an autorepeat key, a pause feature 
that allows you to insert addresses and 
salutations in form letters, and a con
venient method to load any ASCII file 
from the menu without losing great 
chunks of each paragraph . 

This word processor does every
thing it's supposed to do on any Coco 
no matter who did the upgrade. And I 
found that Pyramid Distributors gave 
the fastest, friendliest, and most com
plete support I have ever encountered . 

I've found Master Writer to be one 
of the best buys on the market. It 
probably isn't suited to office use, but 
it has written literally thousands of 
form letters for my small business in 
the past year. 

Sandra L. Willard 
Chireno, TX 

4NROW on 32K Disk 
I've relocated the following ma

chine-code subroutines in the 4NROW 

program ("New Life for an Old Game," 
HOT CoCo, April 1984, p. 80) to run 
it on my 32K disk machine. The changes 
are as follows: 

10 CLEAR200,&H4BFF 
110 LV = &H4COO:WO=LV+3:Xl =WO+ 
l :X2= XI+ !:VA= X2+ 2:WI =&H4C93: 
MO = &H4DDF 
330 AD= &H4C93 
445 IF D = &H3C THEN D = &H4C 

Michael D. Greene 
Seattle, WA 

CLS(9) 
Once I mistakenly entered a CLS(9), 

which cleared the screen and printed 
the Microsoft logo. I checked further 
and found that any CLS from 9-255 
will do the same. 

The Microsoft message usually only 
appears during the startup message af
ter you tum on your computer. Is the 
CLS(9) a bug in Extended Color Ba
sic? All other operations seem to work 
just fine. 

David Savadge 
Orcutt, CA 

String Math 
I write math programs and present

ly am working on string math with 
numbers to 250 digits, but I can't find 
any literature on the subject. I'd like to 
hear from anyone who has done any 
work in this area. 

Clayton G. Hess 
515 Home St. 

Sycamore, IL 60178 

Uncovered 
My son and I look forward to re

ceiving your magazine each month. 
Your articles are right on target, 
whereas other publications seem to 
want to fill a defined amount of space 
with various rambling topics. 

Our February and April issues ar
rived with the covers tom loose. The 



March issue never crune-1,suspect the 
cover (and mailing label) was lost 
completely. Could you please send a 
March issue and consider using a mail
ing wrapper in the future? 

Joseph A. Krom 
Argos, IN 

''Tape EDTASM + 
to Disk'' Fix 

There seems to be a mistake in the 
loading instructions in the May Read
er's Forum piece "Tape EDT ASM + 
to Disk" (HOT CoCo, p. 129). To 
load the short progrrun, type CSA VEM 
"EDTASM+ ", &H1600, &H3DFF, 
&H1600. Evidently, the first &H1600 
is missing in the original. 

Kirk Thompson 
White Rock, NM 

Flying High 
I have a 64K, cassette-based Color 

Computer and have been looking for a 
flight simulator that I can use with it. 

Earl W. MacPherson, Jr. 
Pennsville, NJ 

Tom Mix Software (4285 Bradford 
N.E., Grand Rapids, MI 49506, 616-
957-0444) has some very interesting 
programs out: , Worlds of Flight, a 
view-oriented flight simulator; SR-71, 
which puts you in control of a sophis
ticated reconnaissance plane (seep. 32 
of the April 1984 HOT Coco for a re
view of the program); and Space Shut
tle, a space-flight simulator. 

You might also be interested in Tom 
Mix's Air Traffic Controller. 

KRT Software (P.O. Box41395, St. 
Petersburg, FL 33743, 813-321-2840) 
offers their F-16 Instrument Flight 
Simulator, which also has earned 
some favorable comments from flight 
enthusiasts. -eds. 

Cold Start 
I've found a way to clear all memo

ry and cold-start the CoCo, as if it had 
been off for 45 minutes. Enter POKE 
113,3 and then EXEC 40099. Hope it 
works for everyone. 

Mike Backman 
Chelmsford, MA 

Golf, Anyone? 
I have a 64K, Extended Color Basic 

machine. As a dedicated golfer, I've 
been searching unsuccessfully for a 
progrrun that handicaps golfers ac
cording to the PGA method. Does 
anyone know where I can find one? 

Gene Eggers 
426 E Washington St. 

Villa Park, IL 60181 

Clubhouse 
Have a Color Computer club? 

Let prospective members 'know 
about it through a letter to Feed
back. 

Correspondence Oub 
We are a correspondence club 

that exchanges ideas through a news
letter. The newsletter contains pro
grams, articles, reviews, tips, and a 
feedback section for information 
exchange. 

Mickey Zsoldos, Jr. 
1371 White Oak Bottom Road 

Toms River, NJ 08753 

Pro-Color-File 
The Pro-Color-File National Us

er's Group exists to exchange infor
mation related to Pro-Color-File 
and its many and varied uses, hints 
and tips on using the system, and 
details on user-developed enhance
ments. 

You can apply this powerful da
tabase system to most home and 
business applications, and our 
group will exchange systems we've 
established using Pro-Color-File. 

Our library contains a database 
of all articles and programs pub
lished in HOT Coco, in Rainbow, 
Color Computer Magazine, Color 
Computer News, International 
Color Computer Club Newsletter, 

Program Dictation 
It isn't much fun typing in progrrun 

listings, no matter how large the type 
is. I dictate them onto a tape and then 
play it back as I type. It's much easier 
and keeps me from always losing my 
place. 

Woody Woodrum 
Barrettsville, OH 

and many of the programs in the 
CompuServe Color SIG. Dues are 
$10, and we communicate runong 
members via direct mail or email. 

For more information, send us 
an SASE. 

Jorge Mir, Pres. 
Pro-Color-File 

National User's Group 
12851 W. Balboa Drive 
New Berlin, WI 53151 

Fredericton, NB 
We are organizing a CoCo infor

mation club in Fredericton. We will 
converse by mail and are not neces
sarily specific to Fredericton. Inter
ested parties please write. 

Fredericton Coco 
P.O. Box248 

Fredericton, NB 
E3B 4Y9 Canada 

Atlanta, GA 
The Atlanta Area Color User's 

Group meets 10 months per year 
(due to school closings) at 7 p.m. at 
the Nash Middle School in Smyrna, 
QA. For more information, call me 
at 949-0369, Lee at 373-3216, or 
CBBS at 378-4410. 

Gary Mcconville 
Douglasville, GA 

Harrisburg, PA 
Hug-A-CoCo meets every 

Wednesday in the Motorola Office 
Continued on p . 14 

HOT CoCo August 1984 13 



Feedback _____________________ _ 
16K Stock Market 

Simulator 
Eds. note-To use the "Stock Mar

ket Simulator" (HOT CoCo, June 
1984, p . 58) on 16K Extended Color 
Basic machines, type POKE25, 6:NEW 
instead of PCLEARl before you load 
the program. 

Clubhouse 
Continued f rom p. 13 

Building, 3540 N. Progress Ave., 
Harrisburg, PA 17110, at 7 p.m. 
Contact me at 657-2789 for more 
information. 

George Lurie 

National MC-10 
User's Group 

The National MC-10 User's 
Group has formed to support 
MC-10 owners and to encourage 
software distributors and program
mers to continue writing high-qual
ity programs. We will be publishing 
what we hope will be the most com
prehensive MC-10 software catalog 
available and will distribute it free 
to our members. · · 

If you are interested, please send 
us your name and address (there 
are no membership fees). You will 
receive a monthly newsletter, to 
which you can submit comments 
and technical questions. It will also 
include MC-10 software reviews 
and updated program sources. · 

We also hope to start an MC-lO 
BBS. 

Bill Cordons, Pres. 
National MC-10 User's Group 

906-A South Mariana 
Tempe, AZ 85281 

Petoskey, MI 
The Petoskey Area CoCo Club 

meets at 7 p.m. on the first Tuesday 
and the third Wednesday of each 
month. Our emphasis is on infor-

14 HOT CoCo August 1984 

Two Changes To 
Light Up Your Multi-Pak 

In Fig. 2 of "You Light Up My 
Multi-Pak" (HOT CoCo, March 
1984, p. 58), the SCS and CTS LEDs 
were numbered backwards. Instead of 
reading 4, 3, 2, 1 from left to right, 
both sets should read 1, 2, 3, 4. 

John R . Kelty 
L incoln, NE 

mation exchange and general com
puter edification. . 

Anyone have any ideas on BBS 
software (possibly an OS-9 BBS)? 

Dennis Hoshield 
Petoskey Area CoCo Club 

670 Liegl Drive 
Alanson, MI 49706 

616-347-0607 (after 4 p.m.) 

Toccoa, GA 
The Toccoa Microcomputer So

ciety meets on the second and 
fourth Tuesdays of each month at 
the Toccoa-Stephens County Li
brary at 7 p.m. For more informa
tion, call me at 404-779-3472, or 
Steve Shields at 404-886-9718. 

Terry Fleming 
Route 2, Box 124 

Eastanollee, GA 30538 

Fort Rucker, AL 
The Coco SIG of the Wiregrass 

Microcomputer Society meets twice 
a month in the Fort Rucker, AL, 
area. We welcome all ages and in
terests and will swap newsletter 
subscriptions with other micro 
clubs. 

We're also working on setting up 
a BBS. 

Coco SIG . 
WCMS 

c/ o Division of Computer Science 
Enterprise St. Jr. College 

P. 0 . Box 1300 
Enterprise, AL 36330 

205-393-3821 

The text and schematics in the 
Multi-Pak article seem to be con
tradictory. The schematic indicates 
that you connect the resistors to the 
LED anodes, while the text says to 
connect them to the LED cathodes. 
Mr. Kelty told me that it doesn' t mat
ter. You can hook up the LEDs either 
way. 

Hilton N. Wasserman 
Little Neck, NY 

Providence, RI 
We have a new, permanent ad-

dress for our club: 
New England CoCoNuts 
P .0. Box 6(,()4 
Providence, RI 02940-6(,()4 

William D . Ferrante 
Corresponding Secretary 

Westerly, RI 
We are forming a Color Com

puter club that presently meets at 
the Westerly YMCA every other 
Tuesday from 7-9:30 p.m. For 
more information, call 596-0957 or 
596-1485. 

Donald L. Campbell 
W ester/y, RI 

Southbury, CT 
I am interested in joining or 

forming a Color Computer club in 
the Southbury, CT, area. If you 
know of such a club or would like 
to start one, please phone or write. 

Rob Johnson 
209 Carriage Drive 

Southbury, CT 064-88 
203-264-6357 

Greenfield, MA 
We're looking for new members 

in the Greenfield, MA, area. 

Greenfield Color Computer Club 
c/ o Dave Chaplin 

22 North St. 
Erving, MA 013# 

Continued on p. 16 



1983 unit sales Jan Feb Har Apr Hay Jun Jul Aug Sep Oct Nou Dec Total Average Best Worst 
-------------------------------------------------------------------------------------------------------------------
Bach 136 139 119 161 130 104 84 95 JJ5 75 1440 161 75 
Cha lone 120 170 152 170 182 102 89 162 129 64 182 64 
Dolan 188 157 103 112 161 122 ~ 145 103 188 97 
Feagan 105 94 127 115 157 97 61 113 174 61 
6rahn 135 135 183 116 86 183 63 
Harpel 134 102 190 161 
Jordan 105 109 188 171 
Latour 112 128 124 
Lucido 158 JJO l\O \\Of!\ Phelps 167 ·~t..'C-
Prats \\'1 iS,~0 '~ SchaefHle . :\ ,~G ~93 78 
Taylor 

t\\~m 
a~t.~~ l 45 l 90 88 

\j & ~ 135 177 105 Torres 
Turner ~ 15 178 1635 136 190 75 
Wehlen 145 106 60 151 1495 125 154 60 

2312 2166 2387 2321 2401 1699 1439 2276 2242 2011 1318 2631 25203 2100 

TBB BEST OP BOTH WORLDS! 
avai I able from 

COMPUTER SYSTEMS CENTER ~ 
13461 01 ive Blvd. , -b 

Chesterfield, Mu 63017 USA 
(314) 576-5020 ,,..505 

or your local DYNACALC dealer 

Price $150 postpaid in US & Canada. 
Outside North America add $10 postage. 

I 
/ 

DYNACALC Reg. U. S. Pat. Off. 

now with 
GRAPHICS! 

,,.. See List of Advertisers on page 99 

.. ........ · 
•" 

0 

Plain 
ChE-i?Sli:' 

• 991~2189~ 

CANADA 
MICRO R.G .S. INC. 

751 , CARRE VICTORIA. SUITE 403 
MONTREAL, QUEBEC, CANADA, H2Y 2J3 

Regular Tel. (514)287-1563 
Canadian Toll Free 800·361 ·5155 
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Feedback ____________________ ___, 

Clubhouse 
Continued from p. 14 

Lima, OH 
I'd like to get in on a Color Com

puter club in Lima, OH. 

Marlene John 
657 S. Metcalf St. 
Lima, OH 45804 

Temple, TX 
Coco owners in the Temple, 

TX, area interested in starting a us
er's group can contact me. 

Kathy Brisbin 
209 Mitchell 

Temple, TX 76501 
817-778-8575 

On-Line 
Are you operating a BBS? Drop 

a note to Feedback and let our 
readers know about it. 

St. Albans, WV 
The West Virginia Color Com

puter Club meets at 7 p.m. on the 
second and fourth Wednesdays of 
each month. We have a newsletter, 
a private BBS, Coco Nut T-shirts, 
and discounts at some local com
puter stores. For more informa
tion, contact me. 

wvcc 
Will Mucklow 
949 Baier St. 

St. Albans, WV 25177 

Jackson, CA 
The Gold Country BBS serves 

the Jackson, CA, area from 6 
p.m.-8:30 a.m. Monday-Friday, 
and from 3:30 p.m. on Saturday- . 
8:30 a.m. on Monday. It offers up
loading, downloading, and email, 
and we'll try to answer any com
puter or electronic questions. The 

16 HOT CoCo August 1984 

Wilmington, NC 
The Greater Wilmington Color 

Computer User's Group meets at 7 
p.m. on the third Tuesday of each 
month. For more information, 
phone me at 919-799-3886, or 
write. 

Les Hewlett 
814 Pine Forest Road 

Wilmington, NC 28403 

Orange County, CA 
The Orange County chapter of 

Color America meets at 1 p.m. on 
the third Sunday of each month in 
the Hashinger Hall of Chapman 
College in Orange. We discuss such 
topics as OS-9, CP/M, and 

Gold Country BBS is sponsored by 
Sierra Pacific Sound, the Radio 
Shack dealer in Jackson. 

Dean Perano, Sysop 
Jackson, CA 

209-223-3800 (BBS) 

Port Moulton, NS 
The Colorama of Port Moulton, 

Nova Scotia, is on line 24 hours a 
day, seven days a week. It is dedi
cated to the CoCo, but is open to 
all computers. We support full up
loading and downloading, on-line 
games, and a fantastic message 
base, thanks to Peter Banz's BBS 
program. The download section is 
not restricted so even first-time call
ers can use it. 

This could be the cheapest trip to 
Canada you'll ever make. 

Jeff Pyne, Sysop 
Port Moulton, NS 

902-683-2086 (BBS) 

Crawford, NE 
The Colorama of Crawford is on 

line from 5 p.m.-8 a.m. Mon-

Graphicom. For more informa
tion, phone me at 714-847-4256, or 
write. 

Steve Secord, Pres. 
Orange County Color America 

6600 Warner Ave. 
Huntington Beach, CA 92647 

Fargo, ND/ 
Moorhead, MN · 

The Fargo/Moorehead Color 
Computer User's Group meets at 7 
p.m. on the second Thursday of 
each month. The meeting locations 
vary, so phone me at 701-282-0293 
for information. 

John Steiner 
Fargo, ND 

day-Friday, and for 24 hours on 
both Saturday and Sunday. It sup
ports uploading and downloading. 

Rick Hungerford, 
Crawford, NE 

308-665-1526 (BBS) 

Long Island, NY 
Long Island Color Computer en

thusiasts interested in joining the 
Local CoCo club can call the Color 
Channel BBS at 5lfr783-7582, or 
write Local Coco, P.O. Box 901, 
Bellmore, NY 11710. 

Chuck Martin 
Club Secretary 

Vancouver, BC 
The Color Pacific BBS includes 

such functions as upioading, down
loading, on-line games and graph
ics, as well as news about the Color 
Computer clubs in BC. It's on line 
24 hours a day, seven days a week. 

Debbie Cooper, Sysop 
Vancouver, BC 

604-738-2773 (BBS) 

Continued on p. 17 



Columbia, SC Sacramento, CA On-Line 
Continued from p . 16 

Minneapolis/St. Paul 
Those interested in starting a 

Color Computer user's group in 
the Minneapolis/St. Paul area can 
contact me. 

The Midlands 80 Computer 
Club sponsors the Midlands 80 · 
TBBS. We cater to all Radio Shack 
computers, but have special sec
tions for the Color Computer. We 
are on line 24 hours a day and oper
ate at both 300 and 1,200 baud. 

The Sacramento Coco Club op
erates a 24-hour BBS. It's primarily 
for club members, but all CoCo us
ers are welcome to call. We'll soon 
have a help function to aid users 
with many of their CoCo prob
lems. 

Andrew Sazama 
9934 Emerson Ave. 

Bloomington, MN 55431 

Steve Nagasaki, Sysop 
· Columbia, SC 

803-755-3414 (BBS) 

Las Vegas, NV 

Charles Doughty 
Box60511 

Sacramento, CA 95860-0511 
916-381-8788 (BBS) 

Northwest Coast 
The Northwest Data BBS oper

ates from 6 p.m.-6 a.m. daily. It 
features email, uploading, down
loading, on-line games, club sec
tions, and an electronic joke book. 

The Las Vegas Color Computer 
User's Group meets at 4 p.m. on 
the first Saturday and third Sunday 
of the month. We help both begin
ners and advanced users. For more 
information, contact me. 

Fargo, ND/ 
Moorhead, MN 

A 24-hour Color Computer BBS 
is the only public-access BBS in the 
area. It supports both uploading 
and downloading. 

Terry Thompson, Sysop 
. 509-489-5133 (BBS) 

Robert Petersen, Pres. 
4775 S. Topaz #69 

Las Vegas, NV 89121 
451-0991 

John Steiner 
Fargo, ND 

701-280-1928 (BBS) 

~\ For Your TRS-80 Color Computer 
~~ 320 Full-time Audio Talk/Tutor Programs! 

We're Your Educational 
Software Source 
Course 

Language Arts 
(Spelling) 

Reading 
Comprehension 
Phonics 
English as a Second 

Language 
Mathematics 
Basic Algebra 
Physics 
Effective Writing 
History 

,,, See List of Advertisers on page 99 

No. of Programs 

16 Program s 
64 Programs 
32 Programs 
32 Program s 

32 Programs 
64 Programs 
16 Programs 
16 Programs 
16 Program s 
32 Programs 

In Color, with Pictures and Text! 
All of our TRS·BO Co lor program s have easy to understand profes· 
sional annou ncer narrat ion , not synthes ized, robotic voices. All tex t 
is disp layed in easy to read upper· and lower.case characters . Video 
c learly i llustrates key concepts in each frame of the program. 

Only $4.40 per program ($8.80 fo r 2, one on each side o f a half -hour 
cassette). $59.90 fo r 16 prog ram s (8 casset tes) in an album. Send for 
catalog of over 1000 programs for Atari , TRS·BO, App le, etc . 

Dealer inquiries welcome 
For more informa ti on, o r to order ca ll: 

TOLL FREE 1·800·654-3871 
IN OKLAHOMA CALL (405) 288·2301 

~ !?.g!.!!.,~! ,,oo 

Box 1226, Norman, OK 73070 

EJ 
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Now you can learn how to 
use your color computer for 

more than jusJt games ... 
with HOT CoCo magazine. 

With the right information 
on programming utilities, 
debugging, and graphics 
there's no limit to what you 
can do with your color 
computer. HOT CoCo gives 
you that information. It can 
make your computer a versatile 
tool that you'll find 
indispensible. HOT CoCo is 
packed with: 
• Business application 
instructions to help you 
understand what the color 
computer can do at the office. 
You can use these applications 
immediately because they're 
written in plain english. 
• Home management help-let 
HOT CoCo show you how 
everyday chores can be done on 
your machine. You'll be surprised 
at just what you can do and just 
how much time can be saved with 
your color computer. 
• Programming tips & tutorials
HOT Coco will show you how to 
program. It's loaded with 
programming techniques and hints 
to help the novice and 

expert programmer write 
and improve their programs. 
• New product reviews & 
announcements-if you're looking 
for equipment to expand the 
use of your computer, HOT CoCo 

reviews numerous hardware 
and software products each 

month. Plus, HOT CoCo's new 
product announcements let you 

comparison shop at home-
spend more time at your 

computer and less time in 
computer stores. 

And HOT CoCo is loaded 
with challenging games to 

provide hours of fun and 
excitement for your whole 

family. 
Let HOT CoCo show you 
how much time you can 

save with your color 
computer. Order HOT CoCo today! 

Take advantage of this money
saving offer. Get 12 issues of HOT 
CoCo for only $24.97. A 13th issue is 
yours FREE with pre-payment (check 
or credit card). Use the attached 
order card, the coupon, or call 
TOLL FREE 1-800-258-5473. 

IN NH CALL 1-924-9471. 

1---------------------------------
1 D YES! I want more use from my CoCo! 

I Send me 12 issues of HOT CoCo for $24.97 now! I understand 
I that with payment enclosed or credit card order I will receive a I FREE issue making a total of 13 issues for $24.97. 
I 
I 
I 

0 Check Enclosed O MC 0 VISA D AE 0 Bill Me $24.97 for 12 issues 

Card # ______________ Exp. Date, _____ _ 
Signature, _ ____________________ _ 

Name, _____________________ _ 

Address'------------------- --1 
City ___________ State. ____ Zip. ____ _ 

Canada & Mexico $27.97, ·1 year only; US funds d rown on US bank. 
Foreign Surface $44.97, 1 year only, US funds drown on US bank. 
Foreign airmail please inquire. Plense allow 6-B weeks fo r deli very. 

HOT CoCo •PO Box 975 •Farmingdale, NY 11737 
348F4 



D YES! I want more use from my CoCo! ... 

Send me 12 issues of HOT CoCo for $24.97 now! I 
understand that with payment enclosed or credit 

card order I will receive a FREE issue making a 
total of 13 issues for $24.97. 

0 Check Enclosed 0 MC 0 VISA 0 AE 

0 Bill Me $24.97 for 12 issues 

_______ __ Exp. Date ___ _ 

:Name. ________________________ _ 

Address _______________________ ~ 

City _ ______________ State ____ .Zip ___ _ 
Canada & Mexico $27.97, 1 year only, US funds drown on US bank. 
Foreign Surface $44.97, 1 year only , US funds drown on US bank. 

Foreign airmail please inquire. Please allow 6-8 weeks for delivery. 

D YES! I want more use from my CoCo! . .. 

Send me 12 issues of HOT CoCo for $24.97 now! 
understand that with payment enclosed or credit 

card order I will receive a FREE issue making a 
total of 13 issues for $24.97. 

D Check Enclosed D MC D VISA D AE 

0 Bill Me $24.97 for 12 issues 

Card# Exp. Date __ _ 

:Naille _______ _________________ _ 

Address _______________________ _ 

City ________________ State ____ Zip ___ _ 
Canada & Mexico $27.97, 1 year only, US funds drown on US bank. 

Foreign Surface $44.97, 1 year only, US funds drawn on US bank. 
Foreign airmai l please inquire. Please allow 6-8 weeks for delivery. 
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REVIEW 

BY GUIER WRIGHT 
HOTCOCO STAFF 

THERE'S A NEW BASIC 
ON THE BLOCK 

ease of use documentation 
performance I error handling I 

10r-~~-1-~~-+-~~-1-~~---j 
9 1--~~-t--~~+-~~-+-~~~ 
8 1--~~-t--~~+-~~-+-~~~ 
7 r-~~+--~~-t-~~-+-~~~ 
61--~~+-~~-t-~~-1-~~---j 
S r-~~-t-~~-+-~~-+-~~~ 
41--~~+-~~-t-~~-+-~~---j 
3 r-~~-t-~~-+-~~-+-~~~ 
2 1--~~+-~~-t-~~-+-~~-
1 '--~~-'--~~_.___~~-'--~~-

Application Software 

Basic-()() 
Tandy/Radio Shack 
1400 One Tandy Center 
Fort Worth, TX 76102 
Catalog no. 26-3036 
OS-9, disk drive 
$9CJ.95 

OS-9 is perhaps the ultimate oper
ating environment for the Color 

Computer, but unless you are familiar 
with Unix-based systems, OS-9 alone 
probably won't do you much good. 

One of OS-9's advantages is that it 
can accommodate almost any hardware 
or software configuration, including 
languages. Radio Shack wisely chose 
Basic-09 as the first language that would 
run under OS-9. 

Basic-09 was originally designed to 
take advantage of the 6809 micropro
cessor's unique and powerful capabili
ties. Motorola commissioned Micro
ware Systems Corporation to develop 
Basic-09. They first released it in Febru
ary 1980, and a few people have since 
implemented it on 6809-based micros. 

If you have been programming in Ba
sic for a while and feel like it might be 

Basic-09 steps in as a 
grown-up Basic that taps 
the 6809' s unique 
capabilities. 

time to move on to something a bit 
more powerful and flexible, but find 
Assembly language a little too over
whelming, then Basic-09 should give 
you the kind of speed and power that 
Extended Color Basic lacks. 

The manual states that Basic-09 is 
similar to Pascal. I also found it like 
other versions of Basic used on main
frames. This is not to say, however, that 
learning Basic-09 is simply a matter of 
memorizing a few new commands and 
some syntax differences. Mastering Ba
sic-09 is like starting again to learn Basic. 
There are many commands that the Basic 
programmer will recognize, but just as 
many will be new. 

Performance 

Higher-level, control-structure com
mands add a great deal more flexibility 
than the old IF ... THEN ... ELSE. 
LOOP . .. UNTIL, WHILE . . . DO, and 
REPEAT, as well as the various exiting 
options such as EXITIF ... THEN, 
ENDIF, ENDLOOP, and END
WHILE give numerous variations to 
program flow. The ON ERROR 
GOTO, ERR, and ERROR functions 
are nice additions found in other ver
sions of Basic. 

Other functions are either new or are 
variations on Basic and Extended Color 
Basic. ACS(n) returns the arccosine of 

n, ASN(n) returns the arcsine of n. 
DEG and RAD let you change from an
gles stated in degrees or radians. 
LAND, LOR, LNOT, and LXOR per
form logical and, or, not, and xor bit
by-bit Boolean operations on specified 
variables. 

FIX and FLOAT convert variables to 
an integer or a real type. ADDR returns 
the absolute memory address of a vari
able, array, or structure. SISE returns 
the storage size, in bytes, of a variable, 
array, or structure. 

LOG 10 returns base 10 logarithms. 
MOD(n,m) returns the remainder of n 
divided by m (modulus). PI returns 
3 .14159265 (something I have sorely 
missed upon occasion), SQ(n) returns n 
squared, and SQRT returns the square 
root of a number. 

SUBSTR$(s,t) returns position of 
string t in string s and TRIM$ removes 
trailing spaces. 

Graphics functions, the highlight of 
the Color Computer, are of a very dif
ferent flavor in Basic-09. You call all 
graphics from a single module, the 
Graphics Interface Module (GFX). 

To use the various graphics com
mands within the GFX, you must run 
GFX with the first parameter passed to 
the module naming the desired func
tion. For example, a simple program to 
draw a line from xl,yl to x2,y2 might 
look like this: 

RUN GFX("MODE",1,1) 
RUN GFX("CLEAR") 
RUN GFX("LINE",xl,yl,x2,y2) 

There are two graphics modes in GFX, 
a 128-by-192 four color and a 255-by-

HOT CoCo August 1984 19 



192 two color, with 16 possible color 
combinations. Most of the commands 
are much like graphics commands in 
Extended Color Basic, but the follow
ing are a few of the variations: 
•MOVE changes the position of the 
"invisible" graphics cursor to a speci
fied X,Y coordinate. 

• LINE is the same as the Extended 
Color Basic command, except that 
there is no B option for drawing a box. 
•CIRCLE is also a slightly abbreviated 
version of the Extended Basic com
mand in which you can specify the cen
ter position, radius, and color, but there 
are no options for ellipses or partial cir
cle drawing. 
•ALPHA is a quick way to reenter text 
mode without destroying anything on 
the graphics screen, while QUIT perma
nently leaves the graphics mode and re
turns the 6K graphics memory (reserved 
after you issue the first graphics com
mand, MODE) back to the system. 
• GLOC returns the absolute memory 
address of the graphics screen. Since 
OS-9 allocates memory according to 
what is available at the time a particular 
procedure is called, no address is con
stant. You must modify POKEs and 
PEEKs at run time in order to access the 
graphics screen. 

GFX also includes a machine-lan
guage routine for reading the joysticks. 
JOYSTK returns the status of the fire 
button and X, Y positions in the range 
0-63. 

While Extended Color Basic users 
might think GFX is a stripped down 
substitute for the numerous graphics 
commands usually available to the Col
or Computer, you must remember that 
GFX consists entirely of Assembly-lan
guage routines, and the speed increases 
will more than outweigh any inconve
niences. 

Issuing four separate GFX Assem
bly-language LINE commands to draw 
a box will still be much faster than a 
single LINE(X 1, Y 1) - (X2, Y2),PSET ,B 
command in Extended Color Basic. As
sembly-language programmers will also 
appreciate these graphics commands. 

If you have ever tried to develop an al
gorithm for drawing circles or angled 
lines on a memory-mapped graphics dis
play, then you will know that GFX is go
ing to be a monumental time saver. The 
GFX program also means that more 
people will be able to use the power of 
Basic-09 without having to learn a com
pletely alien system. 

Besides the improvements in specific 
commands, there are operational dif
ferences between Basic-09 and any oth-
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er Basic you may have worked \vith . 
As mentioned earlier, Basic-09 has 

programming features that are reminis
cent of Pascal. The manual, which is a 
clear, well-written improvement over 
the OS-9 manuals, mentions early on 
that line numbering is not critical in 
program writing. In fact, line number
ing uses more memory and increases the 
compiling time considerably. 

Initially, the idea of writing a Basic 
program without line numbers seems 
unnatural, but after looking over a few 
of the many examples and sample pro
gran1s given in the manual, you begin to 
see that there are relatively few instances 
in a program in which line numbers are 
really necessary. GOTOs and GOSUBs 
do require line numbers, but since you 
can write most subroutines as separate 
modules and fine tune program flow 
with the control features (WHILE, 
WHEN, LOOP, etc.), most programs 
require only one or two distinct line 
numbers for branching. 

Basic-09 also allows quite different 
variable types. It recognizes five distinct 
types (or data structures), and you can 
even create customized data structures 
if you wish. The manual refers to these 
as "atomic data types," because you 
can think of each type as atoms, and 
any new data structures that you might 
create using the five basic types as 
molecules. 

You can define a variable, array, or 
structure in a program as containing a 
specific type of information, in much 
the same way as the name itself defines 
variables in Color Basic (A OJo being an 
integer, A$ being a string, A l being a 
floating point variable). 

DIM XX(5):INTEGER defines array 
XX as containing six integer values. 
(You could use BASE 1 to change the 
lowest subscript value to one, thus giv
ing the array only five elements.) 

By using the TYPE statement, you 
can define your own complex data 
structures using combinations of the 
five data types. The five atomic types 
are as follows: 

•BYTE contains only whole numbers 
in the range of 0 to 255. A variable de
fined as BYTE type will only take up 1 
byte of memory. 

•INTEGER contains only whole num
bers in the range - 32768 to 32767. In
teger variables use 2 bytes of memory. 

•REAL, or floating-point variables, 
fall in the range - I* 1 ot38 to 1*1 ot38 
and always use 5 bytes of memory. 

•STRING variables can contain al
most any character, number, or punctu
ation and use a byte per character. 

•BOOLEAN variables can be either 
true or false, nothing else, and they use 
1 byte of memory. 

Variable names are local to a given 
procedure (and, in fact, have meaning 
only to the programmer, as they are not 
used at the machine-language level), 
which means that you can use the same 
names in many procedures without 
changing variable values (this is also 
true of line numbers) unless desired. 

You can pass variable values to called 
procedures in two ways: by reference or 
value. Variables passed to other proce
dures are called parameters and are in
cluded in the call or RUN command. 

You must use the PARAM statement 
to define variables in order to prepare 
the called procedure for the incoming 
parameters. (PARAM is just like a 
DIM statement, except that it signals 
Basic-09 that defined variables are go
ing to be sent from other procedures, 
and not defined within the module.) 
The called procedure can then act upon 
the variable without altering the value in 
the calling procedure (value), or it can 
pass any new values back to the calling 
procedure when it is finished (refer
enced) . 

Ease of Use 

Because Basic-09 operates under 
OS-9, it would seem logical that there be 
ways to access OS-9 commands, and 
there are . This is perhaps the one fea
ture of Basic-09 that pleased me the 
most, because, unlike the OS-9 manu
als, descriptions, and convolutions, Ba
sic-09 accesses OS-9 in a straightfor
ward fashion. 

In other words, if you wish to make 
use of the power of OS-9 while pro
gramming in Basic-09, you can do so 
easily. But if you wish to leave OS-9 
all by itself, then Basic-09 is a com
plete, stand-alone programming envi
ronment. Access commands are simple 
and to the point: 

• $ is a nondestructive way to call the 
OS-9 shell command interpreter to pro
cess an OS-9 command or run another 
program without disturbing Basic-09. 
You return to Basic-09 when you exe
cute the command. 

• BYE exits Basic-09 returning control 
to OS-9 or to the program that called 
Basic-09. 

• CHD and CHX change the current 
OS-9 user Data or Execution Directory 
to a specified pathlist. 

• CHAIN performs an OS-9 chain op
eration on the shell, exiting, unlinking, 
and returning Basic-09's memory to 
OS-9. 



•SHELL allows Basic-09 programs to 
run any OS-9 command or program 
and then return to Basic-09. 

Other nice features of Basic-09 are 
sure to en!Jance its usefulness. As you 
enter each line, the editor checks for 
syntax and other errors, telling you 
right away if you've created a problem 
somewhere (the screen usually displays 
the errant line with an arrow pointing 
up at the error). 

As you enter each line, it is compiled 
into an intermediate stage called I code. 
The program passes the entire proce
dure through the compiler again when 
you exit the editor. 

This intermediate compiling not only 
means that your programs will take up 
less storage space in memory (approxi
mately 30 percent less), but also that 
you can decompile, list, and modify 
programs in I code while you retain val
uable information like variable names 
and line numbers (unlike other com
pilers, with which you lose the easy edit
ing ability once you've compiled the 
program). 

When Basic-09 runs a procedure that 
has gone through this initial compiling, 
an I-code interpreter once again passes 
the program through the compiling op
eration, resulting in an obvious speed 
increase. (Initial testing showed an ap
proximate 40 percent increase in speed 
on a simple graphics routine.) 

Once you've thoroughly debugged a 
program, you can perform a final com
pile with the PACK command. Once 
you've PACKed a program, you can't 
go back to decompile, list, or otherwise 
change the code, because it is as close to 
machine language as you can get with
out writing it in Assembly language. 

You use the editor not only to enter 
programs; it is a full-featured text editor 
that lets you search, list, and modify a 
program in memory. It is not a full
screen text editor, but it is close enough 
so that you shouldn't have too many 
frustrations in working with it once you 
understand all the commands. 

Finally, Basic-09 has a comprehen
sive debug mode that allows such ac
tions as the following: 

e BREAK sets a break point in a pro
gram. This is similar to PAUSE, in that 
the program automatically passes a pro
cedure control to the debug mode 
whenever it encounters a break or 
pause. 

e DIR displays the current workspace 
directory. 

e Q exits debug mode, terminates exe
cution of all procedures, and returns to 
system mode. 

• LET lets you assign new values to 
variables without interrupting program 
execution to that point. 

•LIST displays a formatted source list
ing of the suspended procedure. 

• PRINT displays the current variable 
values. You can also use the PRINT 
USING form of the command in debug 
mode to format the display. 

•ST A TE gives a listing of the nesting 
or calling order of all active procedures. 

e TRON and TROFF are similar to the 
Color Basic commands of the same 
name, except that they display the entire 
uncompiled line before the statement is 
executed. 

•STEP lets you step through a proce
dure one line at a time (by pressing the 
return key) or a specified number of 
lines at a time (i.e., STEP 10 would step 
through the next 10 lines of the current 
procedure). If the trace mode is active, 
STEP can display each line as it is exe
cuted. 

Documentation 

Though only 130 pages long, the 
manual is very complete. It gives pro
gram examples in many instances to 
clarify vague areas. The language is 
clear without long passages of jargon. 

The manual conveys the information 
in an orderly format without being con
descending or assuming too much of the 
reader. I felt that the sections on debug
ging techniques and program optimiza
tion were especially valuable and well 
thought out. 

The sample programs, while some
times a bit obscure in their purpose 
(computing the first 10 Fibonacci num
bers or expressing integers as Roman 
numerals), were valuable in providing 
examples of program structure and 
flow. After the poor OS-9 manuals, this 
was a welcome change. 

There are two problems with the doc
umentation. For one, it is nearly impos
sible to distinguish between a one and a 
lowercase L. This can be frustrating at 
times, but not impossible with a little 
care. 

The second problem is somewhat 
more serious, depending on how much 
you know about the OS-9 operating sys
tem. The Basic-09 manual says that you 
only need to type BASIC09 from the 
OS-9 system prompt to enter Basic-09. 
However, they failed to mention that 
you must first copy Basic-09, GFX, 
RunB, and Inkey onto your OS-9 mas
ter disk. 

The procedure for doing this is rather 

involved-it's definitely not something 
that many less experienced users will 
stumble upon when trying to use Ba
sic-09. You must first use the DELDIR 
DEFS command to delete the DFS file 
on your OS-9 backup copy (or working 
disk). Unless you are going to be doing 
much Assembly-language program
ming, you don't really need the DEFS 
file. 

When the OS-9 prompt appears, en
ter DELDIR DEFS. When prompted 
again, enter D and then enter LOAD 
COPY. If you have one disk drive, in
sert the Basic-09 master disk and enter 

COPY / DO/BASIOJ9 /DO/ CMDS/BASIOJ9 -S 
112fJK 

Be sure to include all spaces. Prompts 
will then lead you through a series of disk 
swaps as the file is copied onto your OS-
9 disk under CMDS. Repeat this proce
dure for GFX, RunB, and Inkey. 

Double disk drive users should enter 
the following copy format: 

COPY /Dl/BASIOJ9 /DO/ CMDS/BASIOJ9 

Once you have Basic-09 and the other 
files on your OS-9 master disk, simply 
type BASIC09 (from the OS-9 prompt) 
and you are ready to go. Why Radio 
Shack omitted this vital information 
from the manual is a puzzle that only 
they can answer. One of the technical 
people in Fort Worth told me that they 
assumed people familiar with OS-9 
would realize that this copying would 
have to be done and how to do it. 

But since the Basic-09 manuals are 
much simpler than the OS-9 manuals, it 
seems people will be using Basic-09 as 
an inroad to the complexities of OS-9. 
If this is true, then a new Basic-09 owner 
would not necessarily know these as
pects of OS-9 file handling. The techni
cian agreed that it was a mystery. 

Basic-09 is worth the money if you 
are serious about programming but 
don't want to do everything in Assem
bly language. Basic-09 is a high-pow
ered version of Basic and offers so 
many numerous variations that it could 
be considered an entirely new high-level 
programming language. 

The manual is clear enough to make 
the transition from Extended Color 
Basic to Basic-09 easy enough, although 
it will still take time to fully understand 
Basic-09. 

Basic-09 is an important step that 
opens the power of OS-9 to the average 
Basic programmer. C, Forth, and As
sembly language now have a respectable 
competitor in Basic-09 and "written in 
Basic'' should take on an entirely new 
meaning.• 
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REVIEW 

Eds. note-Jn this first of a two
part series comparing six smart termi
nals for the Color Computer, W. C. 
Banta looks at the tape and ROM
pack versions of Softlaw's VIP Termi
nal, Computerware's Color Connec
tion, and Eigen Systems' Colorcom/E. 
Next month, he will review CerComp's 
Data Pack II, Double Density's Color
term +Plus+, andPXE'sAuto Term, 
and include a comprehensive table 
comparing the important features of 
all six packages. 

Communications software lets you 
talk through your computer to 

other computers. There are thousands 
of telephone information services in the 
U .S., and more are added almost every 
day. Some are expensive to use-Com
puServe and The Source are well
known, but cost enough to drive Some 
enthusiasts away. But students at most 
colleges can speak to the campus com
puter for almost nothing, and specialty 
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BY W.C. BANTA 

L1. 

SIX SMART WAYS 

To Go 
ONLINE 

Take a comprehensive look 
at the CoCo' s six most 
important smart-terminal 
packages. 

systems exist for the handicapped, com
puter user's groups, and many other 
purposes. 

For me, computer communications 
turned my computer into a powerful 
business machine. It gave me ready ac
cess to a large mainframe with massive 
disk storage, statistical packages, word 
processors, and more. 

Communications by telephone re
quires a minimum of about $100 worth 
of hardware-a modem and some con
necting cables. Radio Shack, among 
others, can sell you all the stuff you 
need, and the instructions make it easy 
to install the hardware. You'll also need 

$30-$80 worth of software to convert 
the electrical signals from the outside 
computer into language your CoCo can 
understand . 

You might want to avoid the Radio 
Shack communications software, be
cause you can't use it to upload data, 
even though their terminal program 
costs as much as or more than better 
software from private companies. 

The term upload means that you can 
store information in part of your com
puter's memory-called the buffer
and transmit it to the host machine 
while you go do something else. For ex
ample, you might write a program or 
some text for a paper, put it on tape, 
and later upload it to a mainframe com
puter to process. Or you might swap 
programs with a friend by telephone. 

"Smart-terminal software" usually 
refers to those programs that let you up
load data. They can save you money, 
because you don't have to type while 
you're on line, paying for a long-dis-



"There are essentially 
six smart-terminal 

programs to choose 
from, ranging in 

price from $32-$53." 

tance call. As a bonus, you can also use 
the buffer to download, or store what 
the host computer sends you. You then 
can read through the buffer, print out 
the information (on most systems, at 
least), or save it to tape or disk. 

There are essentially six smart-termi
nal programs to choose from, ranging 
in price from $32-$53. In general, all 
the programs available now are pretty 
good-a substantial improvement over 
the past year. However, that's not to 
say that just any old terminal program 
will suit your needs. There are almost as 
many reasons for wanting to access host 
computers as there are computer users. 
Software perfect for one user may be 
useless for another. 

Some of the most important consid
erations in comparing these programs 
are as follows: 
•Cost: The most expensive aren't al
ways the best. I used the price adver
tized recently in computer magazines 
like HOT CoCo and included shipping 
and handling costs. 
•Versatility: You can use some pro
grams only with host computers that 
use the most common methods of tele
phone communications. Other pro
grams allow more freedom. If you want 
to access many different kinds of com
puters, or if the one you use most is 
unusual or finicky, you need a terminal 
package with more selectable communi
cation options. 

I tested all the programs on at least 
two host computers: an "easy" system 
that all programs should be able to han
dle, and an eccentric half-duplex IBM 
system that would accept no transmis
sions over 72 characters long. 
•Ease of use: That's subjective, but 
there are rules. The instruction manual 
should tell you everything you need to 
know, and after a little practice, you 
should be able to use the software with
out having to look at the instructions. 
Commands should be easy to remember 
and convenient. You should be able to 
look at the buffer any time to find what 
you want, quickly. 
•Bugs, deficiencies, and needless in
conveniences: These sometimes creep 
into the best commercial software. Fa-

tal bugs are rare, but some can prevent 
you from doing what you want to do. 
Sometimes a software author forgets to 
add a line break . Sometimes a feature 
that works fine on one system fails on 
another because of some peculiarity of 
the host computer. Sometimes com
mands that work fine in . uppercase 
won't work in lowercase. Little things 
like these make software harder to use 
than it ought to be. 

The terminal-software authors 
talked to were all responsive and anx
ious to make theirs the best. If you have 
problems, tell the manufacturer about 
it, and they're likely to offer a solution. 
•Features: Here's where there's the 
most variation. Some let you change 
what's in the buffer; others don't. Some 
permit high speed communications; 
some don't. These are matters of pref
erence-one user may adore what an
other thinks are electric tail-fins. 

There's no way to evaluate features 
except to record their presence and pre
sume that the more useful features there 

"Next month I'll have 
a big table that 

compares the main 
characteristics of 

each of the software 
packages. There'll also 

be a shorter chart 
to help you decide which 
terminal program is best 
for your applications. " 

are, the better-as long as they don't get 
in your way or eat up too much RAM. 

Next month I'll have a big table that 
compares the main characteristics of 
each of the software packages. There'll 
also be a shorter chart to help you de
cide which terminal program is best for 
the applications you have in mind. 

For the present, I'll consider only 
tape and ROM-pack versions of termi
nal programs. Most CoCo owners don't 
own disk drives, and the disk and non
disk versions of these programs usually 
don't differ much. There are excep
tions. The Colorcom/E disk version is 
more elaborate than the tape version. 
Furthermore, disk versions need sepa
rate discussions of their operating sys
tems, so I'll look at disk versions later. 

ease of use documentation 
performance I error handling I 
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Application Software 

The VIP Terminal 
Softlaw Corporation 
9072 Lyn dale Ave. S. 
Minneapolis, MN 55420 
612-881-2777 
$49.95 l()K ROM Pack, 
32K tape or disk 

VIP Terminal is classy software, 
flawlessly designed and thoroughly de
bugged. It's so good overall, it makes a 
good benchmark with which to com
pare other packages. 

The ROM-pack version has a memo
ry-sense function that checks your 
machine for available memory. Memo
ry sense seems like a nuisance, because 
it takes a long time to boot if you have 
over 16K. But it's time well spent. The 
software zeros out memory and rejects 
bad RAM . If you have 64K, and the ex
tra memory chips have been properly 
installed, VIP Terminal lets you access 
the extra 32K. 

VIP Terminal is almost entirely menu 
driven-and capably so. The instruc
tion book is excellent, but you hardly 
need to look at it after you read it once, 
because the software menus tell you 
most of what you need to know to make 
it go. There are perhaps a dozen special 
commands not in menus that you have 
to remember, and a Help command 
summarizing them would be a welcome 
addition to the next update. 

Like all terminal software, VIP Ter
minal has two main modes: the commu
nications mode and the command 
mode. While you're in the communica
tions mode, you're speaking to the host 
computer, and almost everything you 
type is sent over the telephone line to the 
host computer. 

In the command mode, you ignore 
the host computer for a while and tell 
VIP Terminal what you want to do . For 
example, you might look at what's in 
the buffer, change settings, or load 
some information from tape into the 
buffer. 

You are not likely to meet up with a 
host computer that VIP Terminal can
not handle. There are provisions for 
seven baud rates, from 110-9,600. The 
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baud rate measures how fast informa
tion is transmitted. 

In general, the higher the baud rate, 
the better, because you don't have to 
wait so long to send information back 
and forth. But unless you have a special 
modem and are talking to the right kind 
of host computer, you can't use rates 
over the standard 300 baud. Few com
puter communication systems are made 
to operate over 1,200 baud. 

You can use 7- or 8-bit words; any 
number of stop bits (1-9); odd, even, or 
no parity; and full or half duplex. You 
can use the host computer's line feed or 
add your own. These technical details 
are important, but all you really have to 
know to talk to a host computer is 
which values to set. 

In most cases you won't have to wor
ry about them; you can just use the de
fault values, but it's good to have a 
large variety of possible settings so you 
can talk to odd computers that use un
usual conventions. 

Besides the normal set of printable 
characters such as letters, numbers, and 
punctuation marks, VIP Terminal can 
transmit or receive a large number of 
control characters, which communica
tion systems use for various purposes: 
signalling the start of a line, for instance. 

You can decide if you want control 
characters to be used, printed to the 
screen, or filtered out (discarded). VIP 
Terminal also lets you transmit one other 
symbol used commonly by host comput
ers: the line break. For some computers, 
it's the only way to interrupt executing 
programs or to delete partly entered 
lines. 

The screen display is so fme that it's 
reason enough to buy VIP Terminal. 
The default is a 51-character line, dis
played with lowercase and true descend
ers. The characters are beautiful and 
varied-the same fonts are used in Soft
law's VIP Writer. It's far and away the 
most readable and versatile of the char
acter sets available for the Color Com
puter. 

Nice as this high-resolution character 
set is, VIP Terminal lets you ttim it off 
and return to a 32-by-16 display. The 
software-generated letters form a good 
deal more slowly on VIP Terminal than 
on any of the competition-a signifi
cant deficiency. If you have a screen full 
of text, it will be a second or two before 
a full screen can scroll to make room for 
a new line at the bottom. Worse, you 
may lose information from the host 
computer, because a working buffer 
holds incoming data while the CoCo 
puts it up on the screen. 

If data comes in faster than your ma-
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chine can make the letters, it gets behind 
and the buffer fills up. From then on, 
anything that comes in from the host is 
likely to be lost. The faster information 
comes in (the higher the baud rate) the 
sooner the computer gets behind and 
the more information is lost. If you're 
using the hi-res character set, even 300 
baud may be too fast for VIP Terminal 
to receive long passages of text. 

"VIP Terminal comes with 
JO programmable function 

(PF) keys that let you 
transmit one line of 
anything you please 

just by hitting two keys. " 

You can also choose not to use the 
word mode-a feature that brings down 
words to the next line if they are broken 
in two on the right margin of the screen. 
That speeds things up even more, be
cause the whole screen won't have to 
scroll every time it encounters a split 
word. 

If you like, you can delete the hi-res 
screen, freeing the RAM that's otherwise 
needed to make graphics letters. That 
means more room in the buffer for you. 
To get back the hi-res screen, you have to 
tum the computer off and reload. 

Why then would you want a hi-res 
screen? You can use the graphics dis
play to handle output from host com
puters that require line lengths longer 
than the limiting 32 columns. For exam
ple, a statistical package on a main
frame I use produces graphs using let
ters in lines at least 64 characters long. 
Normally the CoCo has to scroll every
thing from column 33 onto the next 
line, and you can't see the overall pic
ture. VIP Terminal provides for line 
lengths of up to 85 columns, but be
cause of the limitations of a television 
screen, characters printed in line lengths 
over about 65 are hard to read. 

You have four color combinations to 
choose from to view hi-res text: two re
versed (light on dark) and two dark on 
light. One of the color sets is sure to 
please your mood and produce a legible 
image. You can reverse the low-res 
screen, too. 

One aggravation unique to VIP Ter
minal is the cursor: It's a horizontal line 
just under the letters. If you push the 
space bar repeatedly, you'll find that 
the cursor moves only on every other 

push, although the print position does 
move even though the cursor might not 
indicate so. 

That makes it hard to decide exactly 
where the cursor is-a minor annoy
ance when you're entering data where 
the column number is important. I 
would have liked an optional, audible 
keystroke tone; we hunt-and-peck typ
ists appreciate that. 

VIP Terminal comes with 10 pro
grammable function (PF) keys that let 
you transmit one line of anything you 
please just by hitting two keys. They are 
useful for words or phrases you use a 
lot-passwords, for example, or file 
commands. If you have an autodial 
modem, you can program PF keys to 
dial the host computer, and you can 
record the programmed functions on 
tape to speed your setup next time. 

Once you hit the PF key, the message 
is sent and there is no way to modify it. 
That's too bad; it would have been ea<>y 
for Softlaw to let you customize your 
line each time you use it. For example, 
sometimes I want to use a PF key to 
write out a complicated command for 
the host, like ROUTE DS = 3,4 TO=, 
and then provide some extra informa
tion before I send the line. 

Buffer operation is simple and reli
able, but primitive compared to some of 
the competition. You use a "secret key" 
(shifted left arrow) in the command 
mode to open and close the buffer. This 
puts all the subsequent conversation be
tween you and the host into the buffer 
until you close it. When you ask the 
host to transmit something, and you 
store it in your computer's buffer, you 
are downloading. 

There are provisions for automatic 
downloading, whereby the host com
puter opens the Color Computer's buff
er with a control character and closes it 
again when it's through. You can do it 
manually, if you prefer. You can also 
put information into the buffer by 
downloading to a tape and then reading 
the tape file. VIP also has a great fea
ture that lets you skip over garbage on 
tape until the appearance of data opens 
the file. This saves endless I/O errors. 
The instruction book also gives a 
helpful method to help recover data 
from bad tapes. 

You can clear the buffer from the 
menu, but otherwise you can't make 
any changes in what's there, nor can 
you select parts to transmit or save. You 
save it all, as is, or none of it. 

You can choose the Display Buffer 
option from the main menu, but dis
playing the buffer is a slow process if 
you're using the hi-res graphics charac-



r-.---NEVJ GOOD STUFF 
j!~RY COLOR COMPUTER 

CS POOL 
Turn your Color Computer into a graphic design center with the ease of a 

keystrokel MagiGraph makes it simple to create highly detailed figures up to 
and including an enti re high-resolution screen. Designed for those with some 
experience in Basic and Assembly Language programming , MagiGraph 
includes lots of special features: 

Color Computer Print Spooler 

• A full set of logical and pixel manipulation functions simplilies t11e 
development of complex figu re s. 

• An editor lets you zoom in and work on every detail of your design. 
Toggle between the "macro" and "micro" screens for perspective on 
your creations. 

• Nine animation buffers allow you to preview each sequence to ensure 
continuity and smooth flow. 

• Versatile 1/ 0 routines store a graphic screen on cassette or floppy disk : 
recall it later lor use by another program or revise it with MagiGraph . 

If you·re looking for the finest graphic development utility available for your 
Color Computer . THIS IS IT. Maximize your mach ine·s potential. while you 
push your imagination to the limit - with MagiGraph 1 

Stop Waiting Around for the Printer1 CSPOOL allows you to use your printer 
and computer concurrently, takes only 26 bytes of Color Basie's memory , and 
gives you 32K of print bu ffer. It' s like having two computers in one1 By 
in tercepti ng characters sent to the printer and storing them in the upper 32K of 
RAM , CSPOOL allows you to run other programs while your pr inter is doing its 
job. CS POOL is FREE with the purchase of a 64K RAM UPGRADE KIT from The 
Micro Works. or it may be purchased separately on cassette or diskette for 
$19 .95 . Requires 64K: not for FLEX or OS9. 

By Kevin Dooley. Cassette $34.95 (16K required): Disk $39.95 (32K Ex
tended Color BASIC required): Amdisk cartridge $44.95 . 

64K MEMORY UPGRADE KIT : For Rev . levels E. ET. NC , TDP-100s . and Color 
Computer II. Eight prime 64K RAM ch ips, instructions , and CSPOOL : $64.95. 

SYSTEMS SOFTWARE 
MACRO-BOC: DISK-BASED EDITOR, 
ASSEMBLER AND MONITOR-With all the 
leatures the serious programmer wants. this 
package includes a powerful 2-pass macro 
assembler with cond itional assembly, local labels, 
include liles and cross referenced symbol tables. 
MACRO -SOC supports the complete Motorola 6S09 
instruction set in standard source format. Incorpo
rating all the features of our Rompack-based 
assembler (SDS-SOC), MACRO-SOC contains many 
more useful instructions and pseudo-ops wh ich aid 
the programmer and add power and flexibility. The 
screen-oriented editor is designed for efficient and 
easy editing of assembly language programs. 
MACRO-SOC allows global changes and moving / 
copying blocks of text. You can edit lines of 
assembly source which exceed 32 characters. 
DCBUG is a mach ine language monitor which allows 
examining and altering of memory , setting break 
points . etc. 

Edi tor. assembler and monitor~along with 
sample programs-come on one Rad io Shack com
patib le disk. Extensive documentation included. By 
Andy Phelps. $99.95 

SOS-BOC: SOFTWARE DEVELOPMENT 
SYSTEM - Our famous editor , assembler and 
moni tor in Rompack. Like MACRO-SOC , it allows 
the user to write. assemble and debug assembly 
language programs with no reloading, object patch
ing or other hassles. Supports full 6S09 instruction 
set. Complete manual included. $89 .95 

MICROTEXT: COMMUNICATIONS VIA 
YOUR MODEM! Now you can use your printer 
with your modem1 Your computer can be an intelli
gent printing terminal. Talk to timeshare services or 
to other personal computers: print simultaneously 
through a second printer port : and re-display text 
stored in memory Download text to Basic pro
grams: dump to a cassette tape , or printer , or both . 
Microtext can be used with any printer or no prin ter 
at all. It features user-configu rable duplex/ pari ty 
for special appli cations, and can send any ASCII 
character . You'll fi nd ma ny uses for this general 
purpose modulel ROMPACK includes additional 
serial port for printer. $59.95 

v See List of Advertisers on page 99 

MICRO WORKS COLOR FORTH 
• Faster to prog ram in than Basic 
• Easier to learn than Assembly Language 
• Executes in less time than Basic 

The MICRO WORKS COLOR FORTH is a Rom pack 
containi ng everyt11ing you need to run Forth on you r 
Co lor Computer. CO LOR FORTH consists of the 
standard Forth Interest Group (FIG) implementation 
of the lang uage plus most of FORTH-79. It has a 
super screen editor with split screen display. Mass 
storage is on cassette. COLOR FORTH also contains 
a decompiler and oth er aids for learning the inner 
workings of t11 is fascinating language. It will run on 
4K. 16K. and 32K computers. And COLOR FORTH 
conta ins 10K of ROM, leaving your RAM for your 
programs1 There are simple words to effect ively use 
the Hi-Res Color Computer graphics. joysticks, and 
sound. 

Includes a 112-page manual with a glossary of 
the system-specific words, a full standard FIG 
glossary and complete source listing. 

MICRO WORKS COLOR FORTH THE BESTI 
From the leader in FORTH, Talbot Microsystems. 
$109.95 

MACHINE LANGUAGE 
MONITOR TAPE : A cassette tape which allows 

you to directly access memory , 1/0 and regi sters 
with a formatted hex display. Great for machine lan
guage prog ramming, debugging and learning. It 
can also send/rece ive RS232 at up to 9600 baud, 
including host system download / upload. 19 com
mands in all. Relocatable and reentrant. CBUG 
TAPE: $29 .95 

MONITOR ROM : The same program as above, 
supplied in 2716 EPROM. This allows you to use 
the entire RAM space. And you don 't need to re 
load the monitor each time you use it. The EPROM 
plugs into the Extended Basic ROM Socket or the 
Romless Pack I. CBUG ROM : $39 .95 

SOURCE GENERATOR : This package is a disas
sembler which ru ns on the Color Computer and 
generates your own source listing of the BASIC 
interpreter ROM Also included is a documentation 
package which gives useful ROM entry points, 
complete memory map, 1/0 hardware details and 
more. A 16K system is req uired for the use of this 
cassette . BOC Disassem bler: $49.95 

HARDWARE 
PARALLEL PRINTER INTERFACE-Serial to parallel 
converter allows use of all standard parallel 
pr inters. PISOC plu gs into the serial output port , 
leaving your Rompack slot free. You supply the 
pr inter cab le. PIBOC : $59.95 
SUPER-PRO KEYBOARD-$69.95 (For computers 
manufactured after Oct. 19S2. add $4.95) 
ROM LESS PACKS for your custom EPROMS - call 
or write for information. 

l:r•r•HfJ 
6809 ASSEMBLY LANGUAGE PROGRAMMING , by 
Lance Leventhal, $18.95 
TRS-80 COLOR COMPUTER GRAPHICS , by Don 
Inman. $14 .95 
ASSEMBLY LANGUAGE GRAPHICS FOR THE 
TRS-80 COLOR COMPUTER , by Don Inman, $14 .95 
STARTING FORTH , by L. Brodie , $17.95 

'®Mfi 
ZAXXON - The rea l thing. Excellent. What more can 
we say? Cassette requires 32K. $39.95 
STAR BLASTER-Blast your way through an 
as teroid field in this action-packed Hi-Res graphics 
game Available in ROM PACK ; requires 16K. 
$39.95 
PAC ATTACK- Try your hand at this challenging 
game by Computerware, with fantastic graphics , 
sound and act ion1 Cassette requires 16K. $24 .95 
HAYWIRE-Have fun zapping robots with this Hi
Res game -by Mark Data Products. Cassette 
requires 16K. $24 .95 
ADVENTURE-Black Sanctum and Calixto Island by 
Mark Data Products. Each cassette requires 16K. 
$19 .95 each. 
CAVE HUNTER-Experience vivid colors, bizarre 
sounds and eerie creatures as you wind your way 
through a cave maze in search of gold treasures. 
This exciting Hi-Res game by Mark Data Products 
requires 16K for cassette version . $24 .95 
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ters, because the letters take a while to 
form. There is no way to back up, nor 
can you skip pages. You have to list out 
the whole buffer if you need to see what 
went in last. 

When you return to the communica
tions mode from the menu, moreover, 
everything that was on the screen is 
gone, and the buffer is closed . These are 
needless restrictions that make it hard to 
take advantage of an important conve
nience in having a buffer: looking back 
to read what scrolled off the screen just 
a few moments ago. 

There is no way to select a portion of 
the buffer to display. That's a disadvan
tage, because some output-graphs and 
tables, for example- is designed to be 
viewed as a whole. If the picture is cut in 
the middle by a page break, you 'll have 
to print it to see it properly. 

When you send the contents of the 
buffer to a printer, you disconnect the 
modem from the RS-232 port and con
nect the printer. You can specify printer 
baud rates from 110-9,600 and decide 
whether or not you want to show line 
feeds in the result. As with the buffer 
display, you must print the whole buff
er or nothing. 

VIP Terminal outclasses most of the 
competition in the uploading proce
dure. Many host computers accept al
most endless data at a gulp, but some 
demand a carriage return after every 72 
characters or so. The host then does 
something with the line and expects you 
to wait until it's ready again . 

If your software doesn't know to do 
that and sends the next line before the 
host is ready, the host chokes up and ex
presses its displeasure in some unplea
sant way, such as losing part of each line 
or dumping you off the system. The 
host tells the Color Computer it's ready 
for the next line by sending a prompt
usually a control character. 

VIP Terminal gives you four options 
for uploading. You can send the whole 
buffer as one long string with no 
pauses, or you can select a delay be
tween lines. You can also specify the 
control character the host computer 
sends when it's ready for the next line. 

Your fourth choice is XON/XOFF 
uploading, which uses some common 
prompts to send lines. One of these 
choices is sure to please any host com
puter you're likely to encounter. 

The 33-page instruction book is the 
finest and most detailed of any I've seen. 
If you read it carefully, you're not likely 
to have questions left over, but if you do 
have problems you're in luck there too; I 
found the folks at Softlaw to be respon
sive to phone calls and letters. 
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"The Color Connection 
lets you either program 

a delay of up to 
25 seconds between lines 

or use a prompt 
character. " 

ea se of use documenta tion 
performance I error handling I 

10 1----+----t----t-----\ 
9 1----+----+----t-----\ 
8 1----+----t----t-----\ 
7 1----+-- --+----t-----\ 
6 1----+-- --!----t-----1 
5 1----+----+----t-----\ 

4 !----+---+----+-----\ 
3 1---- +----+----t-----\ 
2 !----+---+-----+-----\ 

App lication Software 

The Color Connection 
Computerware 
Box 668 
Encinitas, CA 92024 
619-436-3512 
$34.95 16K tape 
$39.95 16K disk 

The Color Connection is menu driv
en, but there are 18 or so "secret keys" 
you'll have to find in the instructions 
until you get used to them. 

The instruction manual is well orga
nized, but short and sometimes hard to 
follow. Fortunately, it comes with some 
bonus software: a well-designed cassette 
tutorial on computer communications. 
It explains some of the more technical 
aspects of telephone data exchange in 
simple language. There's even a self-test 
at the end. 

You can set most of the common pa
rameters that you're likely to find 
among host computers and save that 
configuration to tape or disk. You can't 
change the baud rate, however-it's set 
at the standard 300 baud. There's a sep
arate autodial buffer that dials the host 
computer, if you have a smart modem. 

Lettering is beautiful and very read
able software script on a 51-by-23 array. 
You can choose between light on dark 
or reverse video and you can prevent 
split words with word mode. Words 
more than 15 characters long are not 
split; I liked that feature. The response 
is faster than that of any other graphics
mode communication software I've 
seen, which makes it a pleasure to watch 
and use. 

And you don't have to sacrifice the 
graphics letters to download long pas
sages, as you sometimes have to do with 

VIP Terminal. You can't change the 
number of columns, however, so if you 
receive graphs or other patterns with 
line lengths over 51 characters, you still 
won't see the whole picture. Nor can 
you kill the graphics letters to get more 
buffer space-a minor disadvantage. 

The buffer has its own menu. You 
view it a line at a time, but you can go 
up or down, or leap to the top or bot
tom of the buffer. I especially liked hav
ing the current buffer capacity dis
played in the communications mode; 
you can tell you're running out of room 
before you run out. 

You can type to the buffer, which is 
nice, because you can enter data off line 
(for free), then upload when you're on. 
You can't edit, though. 

There are four PF keys, each pro
grammable with up to 40 characters; 
you can save the PF macros along with 
the rest of the setup file (baud rate, du
plex, and the like) to tape or disk. I liked 
the convenience of having to load only 
one setup file instead of the usual two. 

You can also save the contents of the 
buffer on tape or disk, but you can only 
save or load ASCII files. You can save 
part of the buffer or all of it using a 
handy file-open and file-close com
mand. 

The Color Connection won't print 
the buffer, but the instructions give you 
a 15-line Basic program to print ASCII 
files from tape. 

The Color Connection lets you either 
program a delay of up to 25 seconds be
tween lines or use a prompt charac
ter-control characters included. You 
enter prompt characters in decimal 
ASCII format. Unfortunately, I never 
was able to make The Color Connec
tion upload to the demanding IBM 
half-duplex system. Nor could I make 
either the delay or the prompt features 
work. 

There are a few other problems with 
the program that annoyed me. The 
menu has an unnecessary "exit to 
Basic" command. Touch it by accident, 
and poof!-The Color Connection van
ishes without so much as an "Are you 
sure?" prompt. It's a useful feature on 
a disk system, but the only thing it can 
do on a tape version is produce catas
trophies . 

The backspace doesn't erase charac
ters on the screen, so you can't always 
tell what was in the line you just sent. 
There's a permanent line of text at the 
bottom of the screen that makes it hard 
to follow what the host computer is 
writing. That line belongs at the top of 
the screen. 

If you have to load a file from tape 



and can't remember the file name, you 
have to enter a space before you push 
enter. That's not mentioned in the doc
umentation. 

The Color Connection is quality soft
ware and may be just what you need, as 
long as you don' t have to upload to host 
computers that demand special condi
tions. The new version is much better 
than the old, and Computerware has a 
generous update policy that makes it 
worthwhile to return your old Color 
Connection for a new one. 

ease of use documentation 
performance I error handling 
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Application Software 

Colorcom/E v. 4 
Eigen Systems 
Box 10234 
Austin , TX 78777 
Distributor: Spectrum Projects 
93-15 86th Drive 
Woodhaven, NY 11421 
212-441-2807 
$49.95 ROM pack or disk 

I 

Colorcom/E has much to recom
mend it: It's bugless and has an excep
tionally convenient command and buff
er-review system. It also comes as a 
convenient ROM pack, with better pro
tected connectors than VIP Terminal. 

Colorcom/E is not quite menu-driv
en, but it does offer a convenient mix of 
command keys and help features that 
work much like menus. A simple two
key press puts you into the command 
mode, and a command summary ap
pears at the bottom of the screen. You 
can turn the summary off once you 
learn the commands. 

Commands often lead you into a sec
ondary menu. For example, entering L 
in the command mode lets you change 
communication parameters. There's a 
prompt for each change, and instruc
tions to tell you which key does what. I 
found this to be among the handiest of 
all the terminal-command systems. 

There are some annoyances, howev
er. The help menu doesn't list all the 
commands, so you'll need to keep the 
instructions around until you learn the 
commands you use most often, and 
you'll always need the book in case you 
fo rget the less-used ones. 

There's also no way to load a setup 
file from tape, and there's no way to tell 
what parameters are in effect- a minor 
disadvantage. 

Colorcom/E comes with an automat
ic memory-sense feature. But with an 
empty buffer my 64K machine had 
39,934 bytes available. Colorcom/E 
runs on 4K, so 39934 seems too low. 

Colorcom/E is convenient to use 
with smart modems. A control key lets 
you change the parameters to those of 

"Colorcom/E is convenient 
to use with smart 

modems. A control key 
lets you change the 

parameters to those of the 
Radio Shack Modem II." 

the Radio Shack Modem 11. Touch the 
key again and you're back to the origi
nal parameters. 

You will probably want to use the 
51-column graphics screen letters. Up
percase letters are attractive and read
able, but lowercase characters are 
blocky and crowded. The 64-column 
characters hold up well, especially in 
uppercase, and you can enter and read 
data on a TV screen. That's not the case 
with most of the packages I saw. There 
are no true descenders. 

Unlike most other packages, you 
can't go readily back and forth to vari
ous line lengths. You have to reset and 
start over. Once you've killed the hi-res 
characters, there's about 4K more room 
in the buffer for data. 

Response time on the graphics screen 
is very fast, so you don't lose while 
you' re receiving, at least at normal baud 
rates. You can tum the word mode on 
and off, but there's no way to alter the 
color set or reverse the screen to light on 
dark-a minor disadvantage. 

The cursor in hi-res is a horizontal 
line that moves each time you push the 
space bar, so you can easily use it to en
ter data in columns. However, the cur
sor doesn't erase when you back
space-an unnecessary annoyance. In 
low-res, the cursor is a reversed left ar
row, which is a disadvantage because 
when you backspace over lowercase 
characters the cursor is hard to find. I 
also missed having an audible keystroke 
and PF keys. 

Colorcom/E's buffer system is excel
lent, innovative, and easy to use. The 
buffer is partitioned into two parts: a 
transmit buffer and a receive buffer. 
You load the transmit buffer from tape 
or type data into it when you first sign 
on. This is the buffer that you can send 
to the host computer. 

The host machine writes to the re
ceive buffer, and you use this area pri
marily to review what's been said or to 
save downloaded information on tape. 
There's no simple way to move infor

. mation from one buffer to another. 

The receive buffer is open when you 
enter the communication mode, but 
you can close it whenever you like. It 
fills from bottom to the top, and when 
it' s full, the oldest information is 
erased. That feature is unique to Color
com/E, and I liked it a lot. When I use 
my 16K machine, I have a record of the 
most recent data, without having to 
worry constantly about the buffer fill
mg up. 

You see the bottom of the receive 
buffer automatically when you enter the 
command mode. A control key takes 
you to the top of the file or up or down 
the page. If you want, you can go up or 
down a line at a time, so you can choose 
where your page breaks are, which is es
sential in looking at complicated graphs 
and charts. You also can mark the start 
and end of the receive buffer to save se
lected parts to tape. You cannot edit or 
selectively delete parts, however. 

Another control key displays the 
transmit buffer from top to bottom. 
You can only load or write ASCII files 
to tape. There is a provision to pass or 
filter out control characters when you 
write to tape. 

A second way to get data into the 
transmit buffer is to type it in before 
you go on line to the host computer. 
However, backspacing is the only way 
to edit its content. 

You can only load the transmit buff
er to the host. You can set a substantial 
delay between lines or use prompt char
acters, including control characters. 
Each line appears on the screen as it is 
uploaded. Everything worked well in 
my upload tests. 

Colorcom/E can only print the re
ceive buffer, but it can handle most 
kinds of printers. You can select to print 
a portion of the buffer and filter or pass 
control characters or line advances, but 
you don 't get any other options for for
matting printouts. 

The instruction book is brief but ade
quate, and Spectrum Projects will help 
you with any technical problems by let
ter, phone, or email. • 
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Good graphics can be the calling 
card of any successful program. 

They can also be tedious and time con
suming to create. Basic Builder takes 
the tedium out of programming graph
ics by putting the Color Computer to 
work writing code for you. 

Basic-generated graphics have marked 
advantages over machine-language 
screen dumps. With shorter saves you 
stand less chance of losing your work 
because of a bit drop, and you can store 
five or more high-resolution screens in 
16K. This is impossible with screen 
dumps. 

The big problem with Basic graphics 
programming is the number crunching 
drudgery of plotting all those X ,Y loca
tions. Here is where Basic Builder (Pro
gram Listing 1) is effective, if not totally 
efficient. 

Basic Builder 

This program automatically gener
ates a second Basic program that de
fines any image you draw on the screen. 
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S ave yourself time 
and tedium when 

you let your CoCo 
take the drudging out 
of plotting graphics. 

by 

L. W. Gross _); 

Put a blank tape in the recorder and 
press the play and record buttons. Basic 
Builder asks you to input a file name for 
your generated program, then clears the 
screen to PMODE4. 

Using the arrow keys, you move a 
flashing pixel around the screen, placing 
it where you want it. Press the S key 
(start line), move the pixel again, and 
press F (finish line) . You now have a 
line between points Sand F. 

At this point you have entered the file 

name and 100 PMODE4, 1 :PCLS: 
SCREENl,1, and 110 LINE( 5, 5) 
- ( 9, 9),PSET. (on tape). Again, 
press S, move the pixel, and press F . 
The next tape entry is 120 LINE( 9 
, 9) - ( 19, 9),PSET. 

Here you see one of the inefficiencies 
I mentioned earlier. The line should 
read 120 LINE-( 19, 9) ,PSET to 
save a minimum of 5 bytes or a maxi
mum of 9. If you moved the pixel and 
pressed F without pressing S, you got 130 
LINE( 19, 9)-( 29, 29), PSET. 

To erase an incorrect line, press M 
(mistake) and L (line) . The incorrect en
try was printed to tape and nullified by 
decrementing the variable used to insert 
the line number. When you enter the 
next line (also numbered 130) to tape, 
and load the tape, the effect is the same 
as when you reenter a typed line. 

In the circle mode, place a pixel at a 
desired center and press C (center), 
move it horizontally to a desired radius, 
and press 0 . You get a circle while the 
line 140 CIRCLE( 100, 55),3 prints to 



tape. If you make a mistake positioning 
the circle, press M followed by C to 
eliminate the circle and decrement the 
line number. 

Unfortunately, there are no menu 
options available for the CIRCLE com
mand, but if you forget which key does 
what, press the A (aid) key. Holding 
down a menu key displays all other op
tions. 

DRAW 

The draw mode works differently 
from the line mode and has its own inef
ficiencies. Press D to call the mode, but 
be sure to release it because until you ex
it the mode, D denotes down. Draw 
mode function keys are U (up), D 
(down), R (right), and L (left), and 
45-degree angle keys E, F, G, and H. 

When you first press D the computer 
stores a line number, a DRAW com
mand, and a start position as a string 
variable in 150 DRA W"BM 50, 55. 
Press another function key, R for exam
ple, and variable H is incremented leav-

ing a lighted pixel to the left of the new 
location. This routine repeats until you 
release the R key. 

Each time the program repeats this 
cycle it increments G, and with the 
release of R, it adds both R and the total 
number of passes (G) to the string vari
able, which now reads 150 DRA W"BM 
50, 55R 30. The process of adding to the 
string continues until it is full, or you 

~~~ 
_ COLO_ 

exit the draw mode by pressing X. Then 
a quotation mark is added to the string 
and printed to tape. 

The variable Q set in line 20 deter
mines the full length of the string, and 

. you can edit to lengthen or shorten. 
I When a string is full and has been 

printed, the program determines a new 
line number and position and enters 
them into a new string (still U$!). 

The problem with this mode is that 
when a line must stop at a certain point, 
most users "sneak up on it" and the 
resulting program line reads l(i() DRAW 
"BM 80, 55D 45D 1D 1D 2D 1, rather 
than a human generated l(i() DRAW 
"BM 80, 55 D50". This is because con
secutive Down entries are replaced by a 

System Requirements 

16KRAM 
Extended Color Basic 
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Program Li.Sting 1. Basic Builder 

0 I BASIC BUI[,DE R 
5 1 (C) BY [,, W, GROSS 
18 ' 39 4 A SAN BRUNO AVE . 
15 ' BRI SBAN E, CA, 94885 
18)3)3 I SETU P 
i818 CLEAR488 , 16 .8 5 
18 28 CLS :P.R I NT : PR I NT : P.R I NT 
1•38 LN=l1 8 : Q=64 
1848 I NPUT" PROGRAM NA ME" ;F$ 
1•58 CLS 
11M ' PRINT MENU _' 
lll8 PRINT " S=STAR~ ( LINE) ", "F=F I 
NI SH ( LI NE )"," A= AI D ( HOLD DOWN )" 
; • E=END"," P=PA I NT " 
1128 PR I NT: PR I NT•t=CI RCLE MODE ", 
•O=D RAW CIRC LE" ~ 
i l 38 PR INT:PR I NT~b=DRAW MODE ": PR 
INT "R=RIGHT "," L=LEFT ", " U=UP","D= 
bOWN"," E= UP- RI GHT"," F= DOWN-RIGHT 
" . 
il 48 PR INT " G=DOWN~LEFT "," H=UP-L E 
FT" ," B=BLANK [,INE ~ , " X=X - IT ( EXI T 
) " 
1288 ' SETUP TAPE 
121 . OPEN "O", #- l, F$ 
1228 T$= "1 •8P MODE4 ,l: PC[,S : SCREEN 
1 , 1" 
1238 PRINTl- l, T$ ; · 
1248 H=96:V=96 
125. FORTMR=lT0588 : NEXT 
1388 ' MAIN INKEY$ ; 
1318 PMODE4 , l,P.C LS:SCREEN1 , l 
132il I FPEEK ( 34l) =L47THENV=V- l 
1338 IFPEEK ( 342)=24 7THENV=V+l 
1348 IFPEEK(343) =247TH ENH=H - l 
1358 IFPEEK(344)=247THENH= H+ l 
1355 GOSUB458f! 
1368 PSET(H , V, 3) : FOR TMR=lT03.:N 
EXT:PSET(H , V, 4 ) 
137 8 A$ =INKEY$ 
1388 I FA$="S "GOSUB1478 
139il IFA$= " F"THENGOSUB1518 
1488 IFA$= "A"THENGOSUB35f!8 
1418 IFA$= "P"GOSUB1 788 
1428 IFA$= " E"THEN LN=LN+l8:PRINT# 
- l , STR$ ( [,N ) +"GOTO "+STR$( [, N) : C[,OS 
E# - 1 
1438 IFA$="M"THEN LN=LN - 18:GOSUB 
16il8 
1448 IFA$= "C"THENGOSUB 18fl8 
1458 I F A$= " D"GOSUB2288 
1468 GOT01328 
1478 HH=H:VV=V : RETURN 
1588 ' LI NES ROUT I NE 
1518 LN=LN+l8:LINE(HH , VV)-(H , V) , 
i?SE'r 
1528 U$=STR$ ( [,N )+"L INE ( "+STR$ ( HH 
)+", "+STR$ ( VV )+")-("+STR$ ( H)+" , " 
+STR$ (V) +") , PSET " 
1538 PRINTl -l, U$ 
1548 RETURN 
1688 ' MISTAKS 
16lf! A$=INKEY$:IFA$= "" GOT01618 
162 8 IFA$= " L"THEN[,INE(HH , VV) - (H , 
V) , PRESET . 
1638 IFA$= "C"GOSUB2 188 
1648 RETURN 
1788 'PAINT ROUT I NE 
1718 PAINT(H , V) , 3 , 3 
1728 LN=[,N+l8 
1738 U$=STR$ ( LN)+ " PA I NT("+STR$ ( H 
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) +" , "+STR$ ( V) +" ) , 3, 3 " 
174 8 PRINT#- l,U$ 
17 58 F\ ET URN 
1888 ' CIRCL E SETUP ROlJ 'l'INE 
1818 Xl= H: Yl=V 
1828 A$ =INKEY$ 
1838 I FPEEK ( 344 ) =247THENH=H+l 
1848 I FPEEK(343) =247THENH=H- l 
1845 GOSUB458• 
1858 X2 =H: PSET ( H, V, 3) :FORTMR=lTO 
25 : NEXT:PRESET ( H, V) 
1868 IFA$= "0 "THENGOSUB2888:RETUR 
N 
192)1 GOT0182. 
28·~ ' CIRCLE ROUTINE 
2•Hl CIRCLE ( Xl , Yl) ,( ABS(Xl - H)) : L 
N= LN°+l8 
282i U$=STR$(LN)+ "CIRCLE( "+GTR$( 
Xl) ~;"I "+STR$ ( y 1 ) +. ) , "+STR$ ( ABS ( x 
1- H )·) 
283i . PRINTl - 1 , US 
284,0' RETURN 
2188 " ' MISTAKEN CIRCLE 
2118" CIRC LE( Xl , Yl ) , (ABS ( Xl-X2 )) , 
2 : LN=LN- 18: RETURN 
2288' ' DRAW INKEY$ ROUTINE 
2218 A$=INKEY$ : IFA$<> "" GOT0 2218 
2228 X2=H:Y2=V 
2238 [,N=LN+l8 : U$=STR$(LN)+ " DRAW " 
+CHR$(34)+ " BM "+STR$ ( H)+" ," +STR$ ( 
V)+". ;" 
2248 A$ =IN KEY$ 
2258 I FA$= "B"GOS UB2488 
2268 IFA$= "N"THEN2558 
2278 I FA $= "U"GOS UB2688 
2288 IFA$= " D"GOSUB2700 
229. I FA$= "R"THENGOS UB2 888 
238J IFA$="L"GOSUB2900 
2310 IFA$="E"GOSUB3080 
2328 I FA$="F "GOSU831 80 
2338 IFA$ =" G"GOSUB3288 
2348 IFA$="H "GOSUB3380 
2358 IFA$= "X"THENU5=U$+CHH $ (34): 
PR I NT# - l , U$:GOT01328 
2360 IF W=l GOT02230 
2370 GOT02248 
2488 ' BLANK DRAW INKEY$ ROUTINE 
2418 W=l 
2428 A$=INKEY$ 
2438 IFA$= " U"GOSUB3688 
2448 IFA$="D "GOSUB3788 
2458 IFA$= " R"THENGOSUB3888 
2468 IFA$= "L" GOSUB3988 
2478 IFA$="E "GOSUB4888 
2488 IFA$= " F"GOSUB4 188 
2498 I FA$ ="G"GOSUB4288 
2588 IFA$="H" GOSUB 4388 
2518 IFW=8THENRETURN 
2528 GOT02488 
2558 ' DRAW SUBROUTINES 
2688 ' DRAW UP. SUBROUTINE 
2618 G=_fl 
2628 VS= "U" 
2638 I FP EEK(343) =25 1THENPS ET (H,V 
, 3) :POKE343 , 255:G=G+l:FORTMR=lTO 
25:NEXT:V=V-l:GOSUB4588:PSET(H , V 
, 2) :GOT02638 
2648 V$ =V$+STR$(G ) :GOSUB3488:RET 
URN 
2788 ' DRAW DOWN SUB 
2718 G=8 
2728 V$ ="D" 
2738 IFP.EEK(342)=254THENPS ET ( H, V 
, 3) : POKE342 , 255 : G=G+l:FORTMR=lTO 

Listing cofllinued 

single Down entry that equals the sum 
of the generated entries. 

Line l(i() is oddly spaced since the 
CoCo inserts a space before every 
printed variable and fills it with a minus 
sign if the variable is negative. The only 
way to get rid of them is to edit them 
out. 

The draw mode's B function lets you 
draw blank lines, but be sure to release 
the B key when you do. Since Rand B 
are PEEKed at the same location, if you 
hold B when you press R, that memory 
location remains unchanged. When 
nothing happens on the screen, a con
fused user often presses another key 
and draws a blank line to some 
undesirable location. 

Moving the flashing pixel across a 
previously drawn line makes a hole in 
the line through which "paint" can 
"leak." Once this happens you cannot 
see where you have put lines, and so 
cannot continue. Changing line 1710 in 
Basic Builder to 1710 PSET(H,V):H = 
H + 1: V = V + 1 lights a pixel in the 
painted area and prevents " leakage" 
while the PAINT command prints to 
tape. On tape you can edit with no loss. 

This program is actually a compila
tion of the work of others, and there is 
still plenty of room for new features and 
improvement. Repeating keys came 
from "The Poop On PEEK," by Steve 
Saisi (80 Micro, March 1983, p. 278). 

Using a file to write a Basic program 
came from John Heusinkveld's " Data
gen" (80 Micro, June/July 1982, p. 
346). His system sets up the generated 
lines as an ASCII file that, when ac-



cessed with a CLOAD, fools the com
puter into thinking it has found a Basic 
program saved in the CSA VE "FILE" A 
format. 

I did all my editing with a Scripsit 
ROM pack in this manner. For any 
Basic program, CSA VE"X" ,A, load 
your ROM pack, and load your pro
gram into Scripsit. Then you can press 
the break and nine keys to copy lines. 
Overtype line numbers and make 
changes, and when you have what you 
want, press the break, one, and six keys, 
and set the text width to 132. 

Return to text checking for unwanted 
carriage returns or lines longer than 132 
bytes since either results in a DS (direct 
statement) error. Finally, return to the 
menu, select 5 (print), and select 2 
(tape). 

Lacking a sketch pad and wanting to 
conduct a pilot's test, I took some 
plastic wrap, sketched a pickup truck, 
and traced it onto the plastic using a 
water-based marking pen. (A sharp, 
wax crayon and clear plastic food wrap 
will work just as well.) 

This plastic stayed in place against 
the screen while I followed the lines with 
the flashing pixel to generate the Basic 
program that draws a truck. After 
editing, it drew it in PMODE3 and 
assorted colors. With some heavy 
editing I shaved the generated Program 
Listing 2, Truck, by lK. • 

Address correspondence to L. W. 
Gross, 394 A San Bruno Ave. , 
Brisbane, CA 94005. 

Listing conr;nued 

25:NEXT : V=V+l : GOSUB45ll : PSET(H , V 
, 2):GOT02731 
2741 V$ =V$+STR$(G) :GOSUB34ll : RET 
URN 
2811 ' DRAW RI GHT SUB 
2811 G=I 
2821 V$= " R" 
2838 IFPEEK(348)=251THENPSET(H 1 V 
, 3) :POKE348,255:G=G+l:PORTMR=lTO 
25:NEXT:H =H+l : GOSUB45ll:PSET(H , V 
, 2) : GOT02831 
2841 V$=V$+STR$(G) :GOSUB34ll : RET 
URN 
2981 ' DRAW LEPT SUB 
2911 G=I 
2921 V$="L " 
2931 IFPEEK(342)=253THENPSET(H,V 
, 3) : POKE342 , 255 : G=G+l:FORTMR=lTO 
25:NEXT:H=H-l:GOSUB45ll:PSET(H , V 
, 2) :GOT02931 
2941 V$=V$+STR$(G) :GOSUB34ll : RET 
URN 
3111 ' 45 DEG SUB 
3111 G=I 
3821 V$="E" 
3831 IFPEEK(343)=254THENPSET(H,V 
, 3) :POKE343 , 255:G=G+l:PORTMR=lTO 
25:NEXT:H=H+l : V=V- l:GOSUB45ll:PS 
ET(H , V, 2) : GOT03831 
3141 V$=V$+STR$(G) :GOSUB34ll:RET 
URN 
3181 ' 135 DEG SUB 
3111 G=I 
3121 V$="F" 
3138 IFPEEK(344)=254THENPSET(H , V 
, 3) :POKE344 , 255 : G=G+l : FORTMR=lTO 
25:NEXT:H=H+l:V=V+l:GOSUB45ll:PS 
ET(H , V, 2):GOT0313I 
3141 V$=V$+STR$(G) :GOSUB34ll:RET 
URN 
3211 ' 225 DEG SUB 
3211 G=I 
3221 V$="G" 
3238 IFPEEK(345)=254THENPSET(H , V 
, 3) : POKE345 , 255:G=G+l : FORTMR=lTO 
25:NEXT : H=H-l:V=V+l:GOSUB45ll:PS 
ET(H,V , 2):GOT03231 
3241 V$=V$+STR$(G) :GOSUB34ll : RET 
URN 
3381 '315 DEG SUB 
3311 G=I 
3321 V$= " H" 
3338 IFPEEK(338)=253THENPSET(H , V 
, 3) :POKE338,255:G=G+l : FORTMR=lTO 
25 : NEXT:H=H-l:V=V-l:GOSUB45ll : PS 
ET(H , V, 2) :GOT0333I 
3341 V$=V$+STR$(G):GOSUB34ll:RET 
URN 
3411 'LINE LENGTH LIMITER 
3411 U$=U$+V$ 
3421 IFLEN(U$)>Q THEN U$=U$+CHR$ 
(34) : W=l:PRINT# - l , U$ : RETURN 
3425 FORT= 338 TO 345:POKE T , 25 
5 : NEXT 
3431 W=l:RETURN 
3581 ' CALL MENU (AID) 
3511 SCREENl,I 
3528 IFPEEK(339)=254 THEN POKE33 
9 , 255 : GOT0352I 
3531 SCREENl , l 
3548 RETURN 
3618 ' BLANK UP 
3611 G=I 
3628 V$ =" BU" 

3630 IFPEEK(343 )= 25 1 THEN PSET(H , 
V, 3):POKE3 43 , 25 5: G=G+l : FORTMR= l T 
025 : NEXT : PSET ( H, V, 2 ) : V=V-l: GOS UB 
45Bl:GOT0363I 
3648 V$ =V$+STR$ (G) : GOSUB3 4ll : RE T 
URN 
3781 ' BLANK DOWN 
3711 G=I 
37 20 V$ =" BD " 
3738 IFPEEK ( 342) =254THENPSET ( H, V 
, 3) :POKE342 , 255:G=G+l:FORTMR=l TO 
25 : NEXT:PSET(H , V, 2) :V=V+ l: GOSUB4 
5Bl : GOT03731 
3741 V$=V$+STR$ ( G):GOSUB34ll : RET 
URN 
3881 ' BLANK RIGHT 
3811 G=I 
3828 V$ =" BR " 
3838 IFPEEK ( 348 )= 251THEN PSET(H , 
V, 3) : POKE34l , 255:G=G+l : FORTMR =lT 
025 : NEXT:PSET ( H, V, 2) : H=H+l : GOSUB 
4581 : GOTO 3830 
3848 V$=V$+STR$ (G) :GOSUB34ll : RET 
URN 
3911 ' BLANK LEFT 
3911 G=I 
3921 V$= " BL " 
3938 IFPEEK ( 342) =253THENPSET(H , V 
, 3) : POKE342,255 : G=G+ l: FORTMR=lTO 
25:NEXT:PSET(H , V, 2) :H=H- l: GOSUB4 
581 : GOT03930 
3941 V$=V$+STR$(G):GOSUB34ll : RET 
URN 
4811 ' BLANK 45 
4111 G=I 
4820 V$ =" BE " 
4831 IFPEEK ( 343 )= 254THENPSET(H , V 
, 3) :POKE343 , 255:G=G+ l :FORTMR=lTO 
25:NEXT : PSET(H , V, 2) : H=H+l: V=V-1 : 
GOSUB45ll:GOT04831 
4111 ' BLANK 135 
4111 G=I 
4121 V$ =" BF " 
4130 IFPEEK(344)=254THENPSET ( H, V 
, 3) :POKE344 , 255:G=G+l: FORTMR=lTO 
25 : NEXT : PSET(H , V, 2) : H=H+l: V=V+l : 
GOSUB45ll : GOT0413I 
4141 V$=V$+STR$ ( G) : GOSUB34ll : RET 
URN 
4218 ' BLANK 225 
4211 G=I 
4228 V$= " BG " 
4231 I FPEEK(345 ) =25 4THENPSET(H , V 
, 3 ) :POKE345 , 255 : G=G+ l :FORTMR =lTO 
25:NEXT:PSET(H , V, 2) :H=H-l :V=V+l: 
GOSUB45ll : GOT0423I 
4 240 V$ =V$+STR$(G) :GOSUB34ll:RET 
URN 
4381 ' BLANK 31 5 
4311 G=I 
4321 V$ =" BH " 
4331 I FPEEK(338 ) =253THENPSET ( H, V 
1 3) :POKE338 , 25 5 :G=G+l :FORTMR=l TO 
25 : NEXT : PSET ( H, V, 2) :H=H-l : V=V-1 : 
GOSUB45ll:GOT0433I 
4341 V$ =V$ +STR$ (G) :GOSUB34ll: RET 
URN 
4351 GOT036BI 
4500 ' LI MI TER 
45 18 IF H>25 5THENH=255 
4521 IFH<ITHENH =I 
4530 IFV> l 91THENV= l 91 
4541 IFV<ITHENV=I 
4558 RETUR N 

END 
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Program Listing 2. Truck, Generated by Basic 
Builder 

lj!lj!l PMODE4 , l:PCLS:SCREEN1 , l 
12j!l LINE( 73, 97) - ( 81 , 98) , PSET 
13j!l LINE( 8j!l , 98)-( 144, 77) , PSE 
T 
140 LINE( 144 , 77)-( 141 , 73) , PS 
ET 
150 LINE( 141, 73)-( 140 , 66) , PS 
ET 
16lJ" LINE( 140 , 66)-( 143 , 61) , PS 
ET 
170 LINE( 143 , 61) -( 11 1, 72) , PS 
ET 
180 LINE( 143 , 61) -( 149 , 58) , PS 
ET 
19j!l LINE( 15j!l , 57) -( 154 , 58) , PS 
ET 
200 LINE( 154 , 58)- ( 156 , 61) , PS 
ET 
210 LINE( 154 , 62)-( 154 , 66) , l?S 
ET 
220 LINE ( 154 , 62) - ( 160 , 60) , PS 
ET 
230 LINE( 16j!l , 60)-( 164 , 59) , PS 
ET 
240 LINE ( 164 , 59)- ( 169 , 59) , PS 
ET 
25j!l LINE( 164 , 59) - ( 23 0 , 76) , PS 
ET 
260 LIN E( 229 , 75)-( 232 , 78),PS 
E'r 
27j!l LINE( 232 , 78) - ( 232 , 84) , PS 
ET 
28j!l LINC( 232 , 84)-( 230, 85) , PS 
ET 
290 LINE ( 23j!l , 84)- ( 231 , 83) , PS 
ET 
30Yf LIN E( 23j!l , 84)-( 226 , 81) , PS 
ET 
31Jil LINE( 226 , 81) -( 168 , 66) , PS 
ET 
32j!l LINE( 168 , 66)-( 165 , 66) , PS 
ET 
330 LINE( 165 , 66) -( 163 , 66) , PS 
ET 
340 LINE( 165 , 66)-( 158 , 67) , PS 
ET 
350 LIN E ( 154 , 66)-( 158 , 67) , PS 
ET 
3Gjl" LI NE( 152 , 59)-( 151 , 59) , PS 
ET 
37j!l LINE ( 151 , 59)-( 148 , 6jl") , PS 
ET 
380 LINE( 148 , 61)-( 146 , 63) , PS 
ET 
390 LINE ( 148 , 61) -( 144 , 66) , PS 
ET 
40Yf LIN 8 ( 144 , 66) - ( 145 , 73) , PS 
ET 
410 LIN E ( 145 , 7 3)-( 148 , 75) , PS 
ET 
420 LIN8( 147 , 74)-( 151 , 77) , PS 
ET 
430 LINE( 147 , 74)-( 153 , 76) , PS 
ET 
440 LIN E ( 154 , 77) -( 159 , 74) , PS 
ET 
45j!l LINE( 159 , 74)-( 161 , 71) , PS 
ET 
46jl" LINE( 159 , 74)-( 162 , 68 ), PS 
ET 
47j!l LINE( 149 , 76)-( 155 , 8j!l) , PS 
ET 
48j!l LINE( 155 , 8j!l)- ( 158 , 82) , PS 
ET 
49j!l LINE( 158 , 82) -( 162 , 79) , PS 
ET 
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500 LIN E ( 162 , 79) -( 163 , 75) , PS 
E'r 
5lj!l LINE( 162 , 79)-( 165 , 75) , PS 
ET 
52j!l LINE( 162 , 79) - ( 166 , 72) , PS 
E'r 
53j!l LINE( 166 , 72) - ( 167, 67) , PS 
ET 
540 LINE( 167 , 76) -( 202 , 85) , PS 
ET 
550 LINE( 202 , 85)- ( 2j!l9 , 81) , PS 
ET 
56j!l LINE( 2lj!l , 81) -( 21.l , 81) , PS 
ET 
570 LINE( 211 , 81)-( 211 , 84) , PS 
ET 
580 LINE( 211 , 81 )-( 2j!l2 , 89) , PS 
ET 
59j!l LINE( 164 , 79 ) - ( 201 , 88 ) , PS 
ET 
600 LINE( 201 , 89)-( 205 , 93) , PS 
ET 
6lj!l LINE( 2j!ll , 89)- ( 2j!l7 , 94) , PS 
ET 
620 LINE( 207 , 94)-( 215 , 96) , PS 
ET 
63j!l LINE ( 215 , 96) -( 221 , 94) , PS 
ET 
640 LINE ( 221 , 94)- ( 225 , 88) , PS 
ET 
65j!l LINE( 225 , 88 )-( 225 , 82) , PS 
ET 
660 LIN E ( 218 , 8j!l) -( 21.7 , 87) , PS 
ET 
670 LINE( 217 , 87)- ( 214 , 90) , PS 
ET 
680 LINE( 217 , 87 )-( 211 , 94) , PS 
ET 
690 LINE( 232 , 85 )-( 226 , 86) , PS 
ET 
7j!lfl LINE( 2 2j!l , 7j!l )-( 221 , 69) , PS 
ET 
7lj!l LINE( 22j!l , 7j!l)-( 2 21 , 67) , PS 
ET 
72j!l LINE( 220 , 70)-( 219 , 65) , PS 
ET 
730 LINE( 219 , 65 ) -( 216 , 63) , PS 
ET 
74j!l LINE( 216 , 63)- ( 215 , 66) , PS 
ET 
750 LIN E ( 216 , 63) -( 215, 68) , PS 
ET 
760 LINE( 215 , 68)- ( 217, 71) , PS 
ET 
770 LINE( 217 , 71 )-( 220, 69 ) , PS 
ET 
780 Lil<E( 212 , 61) - ( 184 , 53) , PS 
ET 
79j!l LINE( 2lj!l , 64)-( 186 , 57) , PS 
ET 
8j!lfl LINE( 211 , li8) -( 185 , 60) , PS 
ET 
810 LINE ( 172 , 60)-( 175 , 58 ), PS 
ET 
820 LINE( 175, 58 )-( 17 5 , 55) , PS 
ET 
830 LINE( 175 , 55)- ( 173, 51) , PS 
ET 
8 40 LINE( 173 , 51) -( 171 , 51) , PS 
ET 
850 LINE( 171 , 51)- ( 168, 53) , PS 
ET 
860 LINE( 168 , 53)-( 168, 56) , PS 
ET 
870 LINE ( 168 , 56)- ( 170 , 59) , PS 
ET 
880 LINE( 17j!l , 59) -( 173 , .59) , PS 
ET 

890 LINE( 226 , 74)-( 226 , 65) , PS 
ET 
9j!lfl LINE( 226 , 65) -( 223 , 62) , PS 
ET 
910 LINE ( 226, 65) - ( 215 , 58) , PS 
ET 
920 LINE( 215 , 58 ) - ( 215 , 57) , PS 
ET 
930 LINE( 215 , 58) -( 2Yf0 , 5j!l) , PS 
ET 
940 LINE( 200 , 50)-( 181, 47) , PS 
ET 
950 LINE( 181 , 47) -( 168 , 43) , PS 
ET 
960 LINE( 168 , 43)-( 166 , 43) , PS 
ET 
970 LINE( 166 , 43)-( 131 , 54) , PS 
ET 
980 LINE ( 131 , 54)- ( 124 , 49) , PS 
ET 
990 LINE( 124 , 49)-( 143 , 49) , PS 
ET 
10Yffl LINE( 149 , 47) - ( 120 , 47) , P 
SET 
1010 LINE ( 120, 47)-( 113, 48) , P 
SET 
1020 LINE ( 120 , 47)-( 97 , 56) , PS 
ET 
1030 LINE:( 97 , 56 )-( 94 , 61) , PSE 
T 
Hl40 LINE( 94 , 61)- ( 97 , 86) , PSE 
T 
1050 LINE( 97 , 86 )-( 101 , 90) , PS 
E'r 
1060 LINP.( 74 , 97) - ( 74 , 92) , PSE 
T 
1070 LINE( 74 , 92)- ( 72 , 90) , PSE 
T 
1080 LINE ( 74 , 92) - ( 68 , 90) , PSE 
T 
1090 LINE( 68 , 90) -( 59 , 93) , PSE 
T 
1100 LINE( 59 , 92) -( 58 , 96) , PSE 
T 
1110 LINE( 58 , 96) -( 58 , 100) , PS 
E:T 
1120 LINE( 58 , 96) -( 60 , 103) ,P S 
ET 
1130 LINE( 58 , 103)-( 39, Hl9) , P 
SET 
1140 LINE( 39 , 109) - ( 38 , 108) , P 
SET 
1150 LINE( 39 , Hl9) - ( 38 , 91) , PS 
ET 
1160 LINE( 38 , 91)-( 96 , 70) , PSE 
T 
1170 LINE( 103 , 64) -( 103, 57) , P 
SET 
1180 LINE( 103 , 57) -( 118 , 51) , P 
SET 
1190 LINE( 118 , 51) - ( 118 , 58) , P 
SET 
1200 LINE( 118 , 51 )-( 125 , 56 ) , P 
SET 
1210° LINE( 125 , 56)-( 103 , 64) , ? 
SET 
1220 LINE( 103 , 68)-( 107 , 66) , P 
SET 
1230 LINE( 150 , 84 )-( 150 , 89 ) , P 
SET 
1240 LINE( 150 , 89 )-( 152 , 91) , P 
SET 
1250 LINE ( 150 , 89)-( 161 , 93) , P 
SET 
1260 LINE( 161 , 93)-( 168 , 91) , P 
SET 
1270 LINE( 168 , 91)-( 171 , 86) , P 
SET 

Listing continued 



FLY at MACH 2! 
F-16 Instrument Flight Simulator 
DON'T CHUG AROUND AT 90 KNOTS~ 
WITH OTHER SIMULATORS. F-16 FLYS 

MACH 2.6, IS FULLY AEROBATIC, VERY "'-.. 
REALISTIC ... . ........................ $21.95 :':-. , 

DESCENDERS 
100% ML FOR RADIO SHACK® LPVII, DMPlOO, 
TDP-1, AND GORILLA® BANANA ................. $17.95 

. TSPOOL 
100% ML SOFTWARE SPOOLER FOR TELEWRITER-64® 
ONLY ............................................................. $24.95 

TELEWRITER-64 
THE BEST Coco WORD PROCESSOR AVAILABLE TODAY! 
TAPE ................... $49.95 DISK . .. ... . .......... . . $59.95 

We now handle all CoCoData Ent. prosrams: 
GRAPlilCS PROGRAM GENERATOR II ............. $16.95 
ELECTRICITY CONSUMPTION MONITOR .......... $10.95 
HOUSEHOLD BUDGET WORKSHEET .. . ............ $ 6.95 
LLIST-RITE .... . ....................... . ................... $ 5.95 

CALL (813) 321-2840 FOR MORE INFORMATION. 

KRT Software, Inc. 
P. O. Bo~ 41395 

.,..395 

St. Petersburg, Florida 33743 

L!!j 

• 

TELE-FORM 
MAIL-MERGE AND FILE FORMATTER FOR 

USE WITH TELEWRITER® 
Adds to Telewriter the kind of features that were previously 

available only on much larger word processing systems. 

Tele-form: 
•Ideal for small- and medium-sized direct mailings, the kind most 

often needed on micros. Eliminates the headaches of 
complicated report specification files used by data-base 
managers for direct mail. 

• Loads into Telewriter's BASIC buffer without changing any codes. 
Untouched Telewriter remains. 

•Uses Telewriter text editor to compose manuscript and mailing 
list all in one file. Letter or text is simply followed by mailing list. 
Tele-form prints one copy of text for each name on list, and 
inserts that name wherever you choose. 

• Can sort lists by name, address. zip, or any other codes attached 
to names. 

• Telewriter editing commands can be used to search for specific 
names and modify individual files. Multiple lists can be merged , 
re-sorted , and fully or partially saved. 

• Includes conditional paragraphs that go only to those you want 
them to, and fill in of information specific to each addressee at 
specified locations within text. 

• Uses all of Telewriter's standard formatting and embedded codes, 
plus the few new ones needed for list separation. 

• Can pass formatting parameters back and forth to Telewriter. 
Margins, spacing and other parameters that are set with 
Telewriter format menu are passed to Tele-form menu and 
I ikewise if changed and sent back to Telewriter. 

•Can divert output of print formatter to a disk or tape file 
effectively integrating Telewriter with other programs. Formatted 
files with Tele-form can be loaded back into text buffer to see 
margins, centering , headers, page numbers, etc. that normally 
appear only on printout. 

TAPE $24.95 DISK $29.95 
CIGNA CO. 115 BELMONT ST. ROCHESTER, NY14620 

Telewriter is a trademark of Cognitec. .,-219 

.•.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. •·•·.•.•.•.•.·.·.·.•.••·.••••·.·•·.·•·.·.·.·.·.·.·.·.·.·•·.·.••·.•.•••.•.•••.•.·.·.·.·.·.·.·.·••.·.•.·.·•· 
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(fi COLOR CHARACTER GENERATOR 
RAINBOW RAINBOW 

( [l'l l 1l1( Al1 Q t-1 

S(At A NEW DIMENSION IN COLOR COMPUTING ([l'llH !(AllQM 

Sf Al 

•Now includes a character generator and sample graphic space 
game at no e >;tra cost. 

•Full 224 te>: t and graphic characters. Underlin<! in all PMODES. 
Prints vertically. 

•All machine language, user transparent. Supports all BASIC, 
EXTENDED BASIC and DISK commands. 

•Automatic loader recognizes l 6t. .. , 32~ · & 641< computers. 

•Mix up to 5 character sizes in 4 colors all on one screen . . A 
total of 10 sizes available from 8-14 to 42*24 or 32 ii!32 in 
vertical mode. 

•Use up to 4 defineable window screens of any si:ze. Also 
includes horizontally scrollin~ (crawling) one line screens. 

•Includes positive & negative screen dumps in 2 sizes for R/S, 
Epson & Gemini printers. ( Please specify) 

•Special Trace Delay can be used to det•ug programs one line at 
a time< even graphics ). 

•A special printer control can output characters to the screen 
& printer simultaneously. 

•A must for all color computer O\Alners. Once you try it you 
won't write another program without it. 

.,. See List of Advertisers on page 99 

INCENTIVE SOFTWARE .,..91 

(519) 681-0133 

P.O. BOX J2J 
STATION B 

LONDON ONTARIO 
CANADA N6A 4Wl 

MINIMUM REQUIREMENT 
TAPE - 24.95 US or 
DISK - 27.95 US or 

P.O. BOX 7281 
PORT HURON 

MICHIGAN 48J01 
U.S.A. 

16K BASIC 
29.95 CON 
J2.95 CON 

Tape to Disk upgrade available for $BUS or SlOCDN. We pay 
postage 1, • .nthin LtS & CANADA on order3 over -£20, otherwise 
please add :51. Other countries please add S2. Charge orders 
please add Sl. 
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~~ u 1595 TiTAN MISSION 
16K, 1 Player, Cassette 

Shoot at mines circling Titan to unleash alien cruisers intent on destroy· 
ing your fleet ol surlace rovers . Your mission .. destroy 1he enemy 
menace and lree mankind to conlinue its exploration of space. 

1595 HANGMAN 
16K, 1 Player, Cassette 
The old favorite spelling game comes to li fe on the screen. Complete 
with western graphics and word choice. Great spelling aid. 

1595 RAT RACE 
16K, 2 players, Joysticks requ ired , Cassette 
Change from the cal to lhe mouse in your race for the cheese. ll's one on 
one against family and friends. 

1595 SUBDESTROYER 
16K, 1 Player, Cassette 
Race againsts time and pilot your ship into the proper posil ion lo drop 
depth charges on enemy submarines. Increase your ranking from 
" Dinghy Pila!'' to "Commander in Chief" 

1595 GOPHER 
16K, 1 Player, Cassette 
Help the gopher get vegetables from the farmer 's garden by manuvering 
through tunnels . Avoid the farmer and loxes in your quest lor dinner. 

1595 CONCENTRATION 
16K, 1 Player, Cassette 
Memory is the name oi the game in this match game. The 
sharper memory controls. Fun for adults and children. 

1595 DODGE 'EM 
16K, 2 Players, Joysticks required, Cassette 
Avoid your opponent's traps and set him up in yours in this 
highly compelilive one on one struggle !or survival. 

Send check, money order, Master Card or VISA 
along with S 1. 50 shipping and handling to: 

YOUNG HORIZONS SOFTWARE 
215 Bellaire Ave. 

Dayton, Ohio 45420 ..... 111 

Ohio residents add 6% sales tax. 
If you have any questions concerning your CoCo, 

send them to us, we'll be glad to assist you. 

COLOR TREK - Blast Klingo ns and save the Federa
rion in thi s game of both skill and stra tegy. Includes 
an instructions program and ten levels o f diffi culty . 
Requires 16K of memory. 

Cassette $7. 95 
ADVANCED D&D NON·PLA YER C HARACTER 
MAKER - Takes into accounl spells, weapons, hit 
po inls, level , class , gender , race, a lignment , const ilu
tio n bonus, racial adjustments, and minimum re
quirements. Whew ! A must fo r a ll dice weary DM 's. 
Requi res 16K o f memory. 

Cassett e Sl 4.95 

ARE YOU BORED WITH YO UR 
4K COLOR COMPUTER? 

COLOR ALEPH PROGRAM PACKAGE - Includes 
CO LO R C YCL ES, CO LO R BLACKOU T , a nd 
COLO R MAZE. Each is progress ively difficult and 
requires o nly 4K of memory. 

Cassette SI 1. 95 
COLOR CYCLES - Play chicken aga inst motorcycles 
o f light wilh up to seven enemies at one time. Written in 
machine language. 

Casse tte $4.95 
COLOR BLACKOUT - Armed with o nly a tennis rac
q uel and five ba lls, you must knock ou1 the colo red bars 
piece by piece. Joys1icks are required . 

Casse tt e $4.95 
COLOR MAZE - Run fo r your life thro ugh a 1wis1y 
maze. All the while, an angry ghos1 is chas ing at your 
heels th rowing paralysis ra ys. Be wa ry of 1he med
dlesome programming wiza rd who rearranges the maze 
around you . Includes machine language subro u1 incs. 

Cassett e $4 .95 

M Aleph Unlimi1ed 
P. 0. Box 8007 
Stockt on, Ca li fo rnia 95204 ..-60 

· AN~~~ES Polygram 2 
,; 153 -

, 

1316 WILSHIRE BOULEVARD• SUITE 206 •LOS ANGELES, CA 

A LL LOS ANGELES AREA 

OWNERS OF COLOR COMPUTERS 

GOOD NEWS! NOW Y OU CAN SEE AND TRY THOSE NEW 

SOFTWARE PACKAGES YOU ARE INTERESTED IN- AT ONE 

CONVENIENT LOCATION. 

GAMES, UTILITIES, FINANCIA L AND PRODUCTIVITY T OOL S 

FROM THE TOP SOFTWARE LINES: 

* TOM MIX * ELITE * FEDERAL HILL * 
* SPECTRAL ASSOCIATES * AARDVARK * 

'* MARK DATA * COMPUTERWARE * 
* PRICKLY PEAR * MANY OTHERS 

SPECIAL-1 0% OFF STOCK ITEMS, 20% OFF PREPA ID ORDERS 

COME IN TODAY OR CALL POLYGON CO. (213) 483-8388 

FOR MORE INFORMATION 
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Listing cominued 

1 280 LIN8( 1 71 , 86) -( 181 , 84) , P 
SET 
1 290 LINE ( 200, 8 9)-( 14 9 , 1 0 3) , 
PSET 
1300 LINE( 1 49 , 103) -( 14 9 , 100 ) 
, PSET 
1310 LINE( 149 , 100 ) -( 14 6 , 97), 
PSET 
132 0 LINE( 1 46 , 9 7)-( 1 43 , 9 9) , P 
SET 
1330 LI NE ( 14 3, 9 9 )-( 1 4 5 , 10 4 ), 
PSET 
1340 LINE( 145 , 103 )-( 14 4, 109) 
, PSET 
1350 LINE( 144 , 109 )-( 138 , 1 15) 
, PSET 
1360 LINE( 138 , ll5 )-( 133 , ll7) 
, PSET 
1370 LINE( 138 , 115 )-( 129 , 1 1 6) 
, PSET 
1380 LINE( 129 , 116) - ( 1 24 , 1 1 3) 
, PSET 
1390 LINE( 129 , 1 1 6) - ( 1 23 , 1 10) 
, PSET 
14M LINE( 123 , ll0 )-( 87 , ll8) , 
PSET 
1410 LINE( 87 , 118 )-( 41 , 109 ), P 
SET 
1420 LINE( 67 , 91) -( 6 4, 9 4) , PSE 
T 
1430 LINE( 64 , 95 )-( 63 , 101) , PS 
ET 
1440 LINE( 63 , 101) -( 65 , 105) , P 
SET 
14511 LINE( 63 , 101) - ( 69 , 107) , P 
SET 
1460 LINE( 69 , 107) -( 71 , 105) , P 
SET 
1470 LINE( 71 , 105) -( 75 , 102) , P 
SET 
1480 LINE( 71 , 105 )-( 75 , 9 7) , PS 
ET 
1490 LINE( 8 0, 100)-( 7 9, 104) , P 
SET 
1500 LINE( 79 , 104)- ( 75 , 108) , P 
SET 
1510 LINE( 75 , 108) -( 59 , 107) , P 
SET 
1520 LINE( 123 , 105) - ( 101 , 1115) 
, PSET 
1530 LINE( 101 , 105) - ( 99 , 109) , 
PSET 
1540 LINE( 99 , 109) -( 94 , lll) , P 
SE T 
1550 LINE( 94 , .l ll ) - ( 88 , 108) , P 
SET 
1560 LINE( 88 , 108) -( 88 , 105) , P 
SET 
1570 LINE ( 88 , 105 )-( 8 0, 1113 ) , P 
SE'r 
1580 LIN8 ( 93 , 103) -( 93 , 103) , P 
SET 
1590 LINE:( 93 , 103) -( 95 , 104) , P 
SET 
1600 LINE( 93 , 103) - ( 125 , 96) , P 
SET 
16lfl LINE( 125 , 96) - ( 147 , 94) , P 
SET 
1620 LINE( 144 , 85) - ( 14 4, 90) , P 
SET 
1630 LINE( 144 , 90) -( 146 , 93) , P 
SET 
1640 LINE( 146 , 93 )-( 1 53 , 95 ) , P 
SET 
1650 LINE ( 158 , 93) -( 15 3 , 95) , P 
SET 
1660 G0'£0 1660 

END 



YES! I want programs in an instant ... 
I want instantCoCo 

DP!ease send me copies of the "Best of '83" at $16.47 each. 
DP!ease send me copies of this month's issue at $11.47 each. 
DP!ease sign me up for a one year subscription beginning with 

this month's issue at $99.97 

D CHECK/MO D MC D VISA DAE 
_______________ xp.Date _____ _ Card# 

Signature 
Name ________________________ _ 

Addre.55 -----~~~-~-~~~~~~~--
City _ ______ _____ State ___ Zip _____ _ 

Price'"""""" po<tage and handling. Foreign Air Mail pkme add an additional 45¢ per 
caat#e or $25 per IUbocription. VS funds drown on VS banks ONLY. • 

Please allow 3-4 weeks for tklivery. 8-84 

instant CoCo • 80 Pine Street• Peterborough , NH 03458 



BUSINESS REPLY CARD 
First Class Permit No. 73 Peterborough, NH 03458 

POSTAGE WILL BE PAID BY ADDRESSEE 

instant CoCo 
Attn: Debbie Bourgault 
80 Pine Street 
Peterborough, NH 03458 

NO POSTAGE 
NECESSARY 
IF MAILED 

IN THE 
UNITED STATES 
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Finally! Great programs you 
can load and run in seconds. 
You'll save hours of keyboard
ing time and build a terrific li
brary of useful programs for as 
little as $10.00 a month. 

Get the best programs from 
HOT CoCo magazine ... 
ready to run ... for pennies. 
All the directions or help you 
need is in your copy of HOT 
Coco. 

AMS 

Save money! A full twelve 
month subscription is yours for 
only $99.97*. That's only $8.33 
per cassette. 

You'll want the "Best of 83." 
Over 33 programs from the 

1983 issues of HOT CoCo 
magazine. You'll have a 
valuable library ... for only
$16.47 * .. . less than .45 cents 

per program. 
instant CoCo gives you .' .. :.:) 

... •action-packed games_:,_." · ·::,. ,•.:" . Order your subscription 
have your own video ga~e · · ·:,"'.\ .,. . .. ·:·: .. _'.': · ... .' to instant CoCo today! 
entertainment center! · · .... ::;':°:.'::'.:'f;.:,,,_,.... .. ... . :_.= ,:::·:."·: · · Mail the coupon below or 
*useful applications-programs for edu- · · · ":"" .. . , ... ,. , .... , ... -., .. :: .. =>.:" · call TOLL FREE 1-800-258-5473 and 
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~P_R_o_o_RAMM~~IN_G~TE_C_HN~l-QUE~~~~~-1~ -~I 
BY CHRIS AND LAURA PETIT 

LET THE 

GYPSY LADY 
SHowYouHow 
Use your disk drive as a graphics warehouse 
for your programs, even as they are running. 

D?n't limit your~elf to the 14K of RAM that Disk Basic leaves you with 
ma 16K machine. You can take· advantage of the more than 150K of 

storage on each disk by storing parts of your programs there and recalling 
them as they are needed. 

Examine Program Listing 1 and notice the LOADM"GYPSYP" com
mand in line HiO that generates the graphics. Lines 30--(>() set up the computer 
to use the two data files the program needs. I use these and other program
ming tricks in the following programs to free up more RAM space. 

A picture generated in PMODE 3 or 4 uses one-third to one-half of a Basic 
program. As an alternative to constant regeneration of pictures, store them 
on disk and recall them as necessary with a LOADM command minus the 
EXEC option. 

Program Listing 2, Gypsy G, uses the special colors a PMODE 4:SCREEN 
I, I :PMODE 3 routine generates. In this PMODE the red and blue sometimes 
swap places, but the reset button quickly returns them to the proper order. 

Save the picture generated by Gypsy G using the SA VEM"GYPSYP", 
3584,9728,3584 command, or load and run Program Listing 3, PICSA V, 
which you can use in other applications. With the disk system attached, the 
starting and ending locations of the four graphics pages in PMODE 3 or 4 are 
3584-9727. PICSAV fmds the start and end of the graphics for you by using 
some PEEKs and allowing you to change the PMODE until the picture fills 
the screen. Before you can save it, the picture has to fill the screen or the start 
and ending locations found by PICSA V are incorrect and the picture is not 
saved properly. 

A picture generated in PMODE I, saved in PMODE 1 (graphic pages 
1 and 2 only, memory locations 3584-6656) and reloaded in PMODE 3 or 
4 fills only the top half of the displayed screen. This is helpful if you need 
to save the bottom half of the screen. Radio Shack's Sands of Egypt game 
demonstrates this effect. Since you recall and store the picture as needed, 
you can save as much detail as you want without losing RAM space. 

The gypsy lady needs additional information stored in data files that are cre
ated and filled by Program Listing 4, OF. OF was written for Gypsy, but you 
can modify it for other uses. OF also contains features such as disk-to-tape 
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Program Listing 1. Gypsy 

1. ' LAURA & CHRIS PETIT MARCH '8 
3 
2. PCLEAR4:PMODE4:FILES2 ,256 
3. OPEN "D", ll ,"ANSNUM" , 68 
4. FIELD 11 ,17 AS E$ ,17 AS 8$ , 17 

AS C$,17 AS D$ 
5. OPEN "D" , 12 , "COMPAT" , 68 
6. FIELD 12 ,17 AS F$ ,17 AS G$,17 

AS H$ , 17 AS I$ 
7. DIM A$(28) , N$(1.) ,E(. 1 2) 8. F=• 
9. FOR I=• TO 28:READ A$(I) :NEXT 
I 
1 •• FOR I=l TO 9:READ N$(I) :NEXT 

I 
11. SCREEN1 , l:PMODE3:PCLS8:T=• 
12. X$="YO~~":DRAW"BM1 •• ,2.;C5Sl 
2":GOSUB3-~X$="FORTUNE":DRAW"BM 
7.,7.":GOSUB3 •• : X$= "IN":DRAW"BM1 
ll,12.":GOSUB3 •• :X$="NUMEROLOGY" 
: DRAW "BM3. , 17. ": GOSUB3 •• 
13. PLAY "F FDBGIGFEGGC " 
14. R=RND(TIMER) : FOR I=l TO 9:X= 
RND(216)+2.:Y=RND(88)+52:S=RND(5 
4)+8:C2=RND(2)+5:DRAW"BM"+STR$(X 
)+","+STR$(Y)+";S"+STR$(S)+"C"+S 
TR$(C2)+N$(I) :GOSUB9 •• :NEXT I 
15. PLAY " FFDBGIGFEGGC." 
16. LOADM"GYPSYP" :GET(l25 , 34)-(l 
35 ,42) , E, G 
17. IFF=2THEN2 •• ELSECl=PPOINT(l 
9• 1 1S•) :GOSUBS7.:X$="YOUR NAME P 
LEASE?":DRAW"BM4,lll;C5S8":GOSUB 
3 •• 
lS. DRAW "BM4 , 14• " 
19. A$=INKEY$:IF A$="" THEN A$=" 
@" ELSE X$=A$ 
2 •• IF A$="@" THEN 19. ELSE I F A 
SC(A$)=13 THEN 2S. ELSE IF ASC(A 
$)=12 THEN89. 
21. IF ASC(A$)=32 THEN DRAW"BR6" 
:GOT019. 
22jl IF ASC(A$)<65 THEN 19. ELSE 
IF ASC(A$)>9• THEN 19. 
23. X$=A$:GOSUB3 •• 
24. IF ASC(A$)<65 OR ASC(A$)>9• 
THEN 19. 
25. I F ASC(A$)<74 THEN T=(ASC(A$ 
)-64)+T:GOT019. 
26. IF ASC(A$)<S3 THEN T=ASC(A$) 
-73+T:GOT019. 
27. IF ASC(A$)<95 THEN T=(ASC(A$ 
)-S2)+T:GOT019. 
28. IF T>9 THEN G=T :GOT03 4. 
29i<l GOT036i<J 
3i<Ji<J FOR Y=l TO LEN(X$) :X=ASC(MID 
$(X$ ,Y,l))-65:IF X=-2 THEN X=26E 
LSE IF X=-26 THEN X=27 ELSE I F X 
=-2i<J THEN X=28 
3li<J IF X=-33 THEN DRAW"BR6":NEXT 

y 
32i<J IF X= -33 THEN RETURN ELSE IF 

ASC(X$) =13 THEN 17. 
33i<J DRAW A$(X):NEXT Y:RETURN 
34. A= I NT(G/l •• ) :B=INT(((G/l•i<l-A 
)+.i<Ji<JJ<l5)*li<J) :C=INT(((G/1--INT(G/ 
li<J) )+.i<l!<li<l5)*1•) 
35i<J T=A+B+C:IF T>9 THEN G=T:GOTO 
341! 
36jl PUT(ll6,26)-(126,34),E , PSET: 
PUT(l32,26)-(142,34),E,PSET 
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37i<J PLAY"V7LlE":CIRCLE(l2i<J,3i<J),4 
,5:CIRCLE(l36,3jl) , 4,5:PAINT(l2jl, 
3jl) , 5,5:PAINT(l36,3J<l) , 5,5 
3SJ<l DRAW"BM12S , 87;"+N$(T) 
39i<J IF F=l THEN 5jli<J ELSE IF F=2 
THEN T=T+9 
4il!<l GET #1,T 
4li<J GOSUBS7jl:X$=E$:DRAW"BM4,lll; 
C5S8" : GOSUB3i<l!<l 
42i<l X$=B$:DRAW"BM4,13l":GOSUB 3. 
jl 
43jl X$=C$ :DRAW"BM4,15l":GOSUB 3. 
jl 
44jl X$=D$:DRAW~BM4,17l" : GOSUB 3. 
jl 
45jl FOR Z=l TO 15jl.:NEXT Z:IF F= 
2 THEN S3jl 
46jl GOSUB S7jl:X$="COMPATIBILITY? 
":DRAW"BM35 1 lll;C5":GOSUB3J<l• 
47jl GOSUBS8il:IF A$="Y" THEN 4S. 
ELSE IF A$<>"N" THEN 47. ELSE 78 
jl 
48jl Tl=T 
49i<J DRAW"BM12S,S7;CS"+N$(T) :T=•: 
X$="FRIEND'S NAME?" : GOSUBS7.:DRA 
W"BM7,lll ; C5":GOSUB3i<J.:F=l:GOT01 
Sjl 
5J<ljl ON Tl GOTO 51.,52jl,53jl,54i<J,5 
5jl,56.,57jl,5Sjl,59jl 
5ljl ON T GOTO 6jli<J , 6li<J , 62.,63.,64 
!<l,65i<J,63jl,66jl,67i<l 
52jl ON T GOTO 6ljl,68jl,62i<J,65jl,69 
!<l,68jl,7jljl,69jl,7i<J!<l 
53jl ONT GOTO 62jl,62jl,7ljl,61jl,72 
jl,68jl , 62jl,6ljl,69jl 
54jl ONT GOTO 63jl , 65jl,6ljl,65jl,6jl 
l!,63jl , 65.,63jl,7i<Jjl 
55jl ONT GOTO 64i<J,69jl,72J<l , 6jljl,72 
!<l,62!<l,63jl,63.,67!<l 
56jl ONT GOTO 65J<l,6Sjl,6Sjl,63jl,62 
jl,6S!<l,64!<l,7ili!,63jl 
57. ONT GOTO 63jl,7.jl,62jl , 65i<J,63 
!<l,64jl,7ljl,69.,65jl 
5SJ<l ON T GOTO 66jl,69jl,61.,63.,63 
jl,7jli<J,69!<l,66jl , 6jl. 
59i<J ONT GOTO 67jl,7jljl,69.,7jljl,67 
jl,63jl , 65i<J , 6jljl,7ljl 

6i<Jjl GET l2,4:GOT073jl 
6ljl GET #2,6:GOT073jl 
62jl GET #2,3:GOT073jl 
63i<J GET 12 , li<J:GOT073jl 
64jl GET #2,13:GOT073jl 
65i<J GET #2,2 :GOT073jl 
66jl GET #2,7 : GOT073jl 
67i<J GET #2,5:GOT073jl 
68i<l GET #2 I 9: G.OT073. 
69J<l GET #2,12:GOT073i<J 
7J<ljl GET #2,S:GOT073. 
71. GET #2,l:GOT073. 
72jl GET #2,ll 

73. GOSUB S7jl : X$=F$:DRAW"BM4,lll 
;C5":GOSUB3jljl 
74jl X$=G$:DRAW"BM4,13l":GOSUB 3i<J 
jl 
75jl X$=H$:DRAW"BM4 , 15l":GOSUB 3. 
jl 

76. X$=I$:DRAW"BM4,17l":GOSUB 3. • 77. FOR Z=l TO 15 •• :NEXT z 
7Sjl DRAW"BM12S,87;CS"+N$(T):T=i!: 
GOSUB S7Jl:F=2:X$="DESTINY?":DRAW 
"BMS!<l,lll;C5":GOSUB3jl. 

791! GOSUB SSil:IF A$="Y" THEN Sjljl 
ELSE IF A$="N" THEN S3jl ELSE 79 

i<l 
Sjljl T=i!:GOSUBS7jl:X$="INITIALS PL 
EASE?":DRAW"BM2jl,lll;C5":GOSUB3jl 
i!:DRAW"BM11.,14jl":GOT019jl 
8ljl IF T>9 THEN T=l ELSE IF ASC( 
A$)=13 THEN S3jl 
S2jl IF F=l THEN 49. 
S3. GOSUBS7i!:GOSUBljljljl : X$= "NEXT? 
":DRAW"BM94 , 13.;C5":GOSUB3jl. 
S4jl IF F=2 AND T>9 THEN T=T-9 
85jl DRAW "BM12S,87;CS"+N$ (T) :F=jl 
:T=•:GOSUBSSjl 
S6jl IF A$="Y" THEN 17jl ELSE IF A 
$<>"N" THEN S5J<l ELSE CLSl:STOP 
87jl COLOR Cl,7:LINE(jl,9S)-(256 , l 
92) , PSET,BF:RETURN 
8Sjl A$=INKEY$:IF A$="" THEN SSjl 
Ef,SE RETURN 
89jl T=jl:IF F=jl THEN 17jl ELSE IF 
F=l THEN 491! ELSE IF F=2 THEN Sjl 
jl 
9jljl ON I GOTO 9ljl,92jl,93jl,94jl,95 

jl,96jl,97jl , 9Sjl,99jl 
911! PLAY"G":RETURN 
92jl PLAY"A":RETURN 
931! PLAY"G":RETURN 
94jl PLAY "E":RETURN 
95jl PLAY"G":RETURN 
96jl PLAY"C":RETURN 
97jl PLAY"D":RETURN 
9Sjl PLAY"E":RETURN 
99jl PLAY"F":RETURN 
li!Jl• PLAY"L4Vl5FFDBG#GFEGGC":RET 
URN 
ljlljl DATA "U4E2F2D2NL4D2BR3" 
ljl2jl DATA "U6R3FlD1GlNL3Fl D1G lL3 
BR7" 
ljl3jl DATA "BR1HlU4ElR2FlBD4GlL2B 
R6" 

ljl4jl DATA "U6R3Fl D4G lL3RR7" 
ljl5jl DATA "NR4U3NR2U3R4BR3BD6" 
ljl6jl DATA "U3NR2U3R4BR3BD6" 
ljl7jl DATA "BR1HlU4El R2F lRD2NLlD2 

GlL2BR6" 
lj!Sjl DATA "U3NU3 R4NU3D3BR3 " 
ljl9jl DATA "BR1RlNRlU6NL1RlBR4BD6 

lljljl DATA "BU1 FlR1ElU5NL1RlBR3BD 
6" 

llljl DATA "U3NU 3RlNE3F3 BR3" 
ll2jl DATA "NU6R4UlBR3BDl" 
1131! DATA "U6F3E3D6BR3" 
ll4jl DATA " U6F6NU6BR3" 
1151! DAT!\ "BR1 HlU4ElR2FlD4GlL2 BR 

6" 
116jl DATA "U6R3FlD1GlL3 BR7BD3" 
1171! DATA "BR1 HlU4ElR 2Fl D3GlN HlN 
F'lG1L lBR6" 
llSjl DATA"U6R3FlD1GlL2NLlF'3BR3" 
119jl DATA "BU1FlR2ElU1HlL2HlU1El 
R2FlBR3BD5" 
12jljl DATA "BR2U6NL2R2BR3BD6" 
12ljl DATA"BUlNU5FlR2ElU5BR3BD6" 
122jl DATA "BU6D2FlD1FlND1ElU1ElU 
2BR3BD6" 
123jl DATA "NU6E2NU1F2U6BR3BD6" 
124jl DATA "UlE4UlBL4DlF'4DlBR3" 
125jl DATA"BU6D2F2ND2E2U2BR3BD6" 
126jl DATA "NR4Ul E4U lL4BR7BD6" 
127i<J DATA "BU5ElR2FlDlG2BD1DlBR5 

128jl DATA "BRlBU5ElBR4BD6" 
129jl DATA "BU3R4BR3BD3" 
13jljl DATA "BLlB02RlNR l U6Gl " 
13ljl DATA "BDlBL2NR4Ul E1RlE2U lHl 
L2Gl" 
132jl DATA"BL2BD1FlR2ElH2E2HlL3" 
133jl DATA "BRlBD2U2NRlL3UlE3D4" 
134jl DATA "BDlBL2FlR2ElU2HlL3 U2R 
4" 
135. DATA "BR2BU3HlL2GlD4FlR2ElU 
1HlL3" 
136jl DATA "BL2BD2UlE4UlL4" 
137jl DATA "BLlB02UlU1ElHlU1ElR2F 
lD1GlNL2FlD1GlL2" 
138jl DATA "BDlBL2 FlR2ElU4HlL2GlD 
1FlR3" 

END 



and tape-to-disk. The files needed for 
Gypsy are called ANSNUM (answers) 
and COMPAT (compatibility). 

Table I contains the selection of 
responses for numbers calculated by the 
program. Though this is the informa
tion you put in the two data files, you 
can substitute your own ideas. 

Now you are ready to type in Gypsy, 
which retrieves picture Gypsy P and 
uses data files ANSNUM and COMP AT 
without operator input. The gypsy lady 
asks "Your Name Please?" The name 
can be longer than the 17 characters al
lowed on the screen, but the additional 
ones are drawn on the right edge of the 
screen. This does not affect the results 
of the computation. On the questions 
labeled Compatibility, Destiny, and 
Next, the program looks for a Y or an 
N. If you make a typing error during 
the entries of "Your Name Please," 
"Friend's Name," or "Initials Please," 

System Requirements 

16KRAM 
Disk Basic 

Program Listing 2. Gypsy G 

10 REM GYPSYG 
20 PMO DE 4 : SCREEN1 , l:PMODE3:PCLS 
7 
30 FOR Y=2T0100STEP 10 
40 FOR I=l0 TO 250 STEP 20 
50 DRAW " BM " +STR$ (I) +" ," +STR$(Y)+ 
"S4C8;R4G4 H4BD4R4H4G4 " 
60 NEXT I 
70 NEXT Y 
80 COLOR 5 
90 LINE(0 , 78)-(115 , 78),PSET:LINE 
(143,78)-(256,7 8) , PSET 
100 LIN E(20 ,0 ) - (20 , 78),PSET : LINE 
( 236 , 0 )- (236 ,7 8) , PSET 
110 CIRCLE(l28 , 84) ,15, 5:PAINT (l2 
8 , 84) , 8,5 
120 PA INT(l0,l), 6 , 5:PAINT(250 ,l) 
, 6 , 5 : PAINT(l28 , 190) , 6 ,5 
130 REM CREATE GYPSY LADY 
140 CIRCLE( l 28 , 28),25 , 5:PAINT(l2 
8 , 42) , 8,5 
150 DRAW " BM123 , 50 ; S4C5Dl0G2 L33G5 
Dl0;BM134 , 50;Dl0F2R33F5Dl0 " 
160 CIRCLE (l28,62) , 10 , 5 , .4,0 , . 5 
170 PAINT(l30 , 55) , 8 ,5:LIN E(l23,5 
7)-(134,57) ,P SET 
180 PAINT(ll0 , 70) , 6 , 5 
190 LIN E(l27 , 37) -( 130 , 39) , PSET , B 
F : REM NOSE 
200 RE M EYES 
210 CIRCLE(l20 , 30) ,4, 5:CIRCLE (l 3 
6 , 30) , 4 , 5 
220 PAINT(l20 , 30) , 5 , 5:PAINT (l36, 
30) , 5 , 5 
230 REM MOUTH 
240 CIRCLE(l28 , 43) , 8 , 5 , .4,0, . 5 
250 REM HAIR 
260 LINE(l28,12)-(106,32) , PSET:L 

2 CONSIDERATE BUT 
3 UNRELIABLE 
4 NATURE LOVER 

RECORD NUMBER: 3 

I NE (l 28 ,1 2 )- (151 , 32) , PSET :PAI NT{ 
120 ,10) , 5 , 5 
270 REM HAT 
280 CO LOR 6 : LI NE( l3 2 ,6)-(102,29) 
, PSET 
290 CIRCLE(l24,20) ,)0,6, .55, .43, 
• 8 
300 CIRCLE(98,30),6,6,l,0,.8 
310 PAINT(98,30),6,6 
32 0 RE M ARMS 
330 COLOR 5: LIN E(96,72)-(96,7 8 ), 
PSET:LINE(l60,72)-(160,78),PSET 
340 REM DOTS 
350 FOR I=l TO 18 
360 READ A, B: PSET(A,B,5) 
370 NEXT I 
380 REM TRIANGLES 
390 FOR I= l TO 6 
400 READ A, B:DRAW " BM "+STR$(A)+ ", 
" +STR$(B)+ " C5S3R4G4H4R2" 
410 NEXT I 
420 REM ADD SIGNS 
430 FOR I=l TO 5 
440 READ A, B:DRAW " BM"+ STR$ ( A)+ ", 
"+STR$ ( B )+"C5 S2NU4ND4NR4NL4" 
450 NEXT I 
460 REM HEAD NECKLACE 
470 COLOR6:LIN E(l 28 , 21 )-(140, 9) , 
PSET:LINE( l 20 , 15) -( 128 , 21), PSET 
480 REM EARR INGS 
490 LINE(l53 , 31)- (1 53 , 40) , PSET:L 
IN E(l 02,31)-(104,40),PSET 
500 DATA 92 , 66 , 100 , 69 , 152 , 75 ,1 56 
, 66 , 144 , 66 , 144 , 72 , 104 , 75 , 1 12,r,6 , 
124 , 69 , 164 , 69 , 96,30 ,10 4 , 24 , 100 , 2 
1, 104 , 15 ,11 2 , 18 , 112 ,1 2 , 116 ,1 2 , 12 
8 , 6 , 112 , 72 , 136 , 69 , 168 ,7 2 , 120 , 9 , 1 
08,1 8 , 88 , 69 ,100 , 66 , 148 , 69 ,100 , 30 
, 104 ,1 2 , 120 , 6 , 116 , 15 
510 GOT0510 

END 

Table I. COMPA T and ANSNUM Data Files 

(COMPA T Data Files) 

RECORD NUMBER : 
1 LOVE AT 

1 YOU ARE AS 
1 WITTY AND POPULAR 
2 SELF-I NDULGENT 

RECORD NUMBER : 11 
DESTINED TO 
SEARCH FOR LOVE 
AND FRIENDSHIP 

2 FIRST SIGHT 
3 
4 

RECORD NUMBER: 2 
1 BUDDIES FOR LIFE 
2 
3 
4 

RECORD NUMBER : 3 
1 FRIENDS NOT 
2 LOVERS 
3 
4 

RECORD NUMB ER : 4 
l ONLY IF YOU ARE 
2 THE LAST TWO 
3 PEOPLE ON EARTH 
4 

RECORD NUMBER: 5 
1 ONLY WHEN NO ONE 
2 ELSE IS AROUND 
3 
4 

RE CORD NUMBER: 6 
1 YOU GO TOGETHER 
2 LI KE A HORSE AND 
3 CARRIAGE - ONE 
4 LEADS ONE FOLLOWS 

RECORD NUMBER : 7 
1 NOT EVEN I F YOU 
2 ARE THE LAST TWO 
3 PEOPLE ON EARTH 
4 

RECORD NUMBER : 8 

2 COMPATIBLE AS A 
3 DOG AND CAT 
4 

RECORD NUMBER: 9 
l A WINNING 
2 CO MBINATION 
3 
4 

RECORD NU MBER : 10 
l SOMETIMES FRIENDS 
2 SOMETIME S ENEMIES 
3 SOMETIM ES LOVERS 
4 
RECORD NUMBER: 11 
1 A WILD AND CRAZY 
2 RELATIONSHIP 
3 
4 

RECORD NU MB ER : 12 
1 THE BEST OF 
2 FRIENDS 
3 THE WORST OF 
4 ENEMIES 

RECORD NUMBER: 13 
1 YOUR RELATIONSHIP 
2 IS LIKE A YOYO 
3 IT HAS ITS UPS 
4 AND DOWNS 

(A NSUM Data Files) 
RECORD NUMBER: 1 
1 STRONG-WILLED 
2 AND INDEPENDENT 
3 EITHER A BORN 
4 LEADER OR BU LL Y 

RECORD NU MBER: 2 
1 TACTF UL AND 

3 AND LOOSE SPENDER 
4 

RECORD ~UMBER : 4 
1 HARD -WO RK ING AND 
2 RELIABLE BUT 
3 STUBBORN AND A 
4 PENNY PINCHER 

RECORD NUMBER: 5 
1 IMPULSIVE AND 
2 QUICK ACTING 
3 BUT NERVOUS WITH 
4 TERRIB LE TEMPER 

RECORD NUMBER: 6 
l SOLID AND 
2 DEPENDABLE 
3 EASY TO TAKE 
4 ADVANTAGE OF 

RECORD NUMBER: 7 
1 ANALYTICAL AND 
2 SHY 
3 A LONER AND A 
4 PUSHOVER 

RECORD NUMBER: 8 
1 LOVES TO DOMINATE 
2 A WILL OF I RON 
3 BUT CAN NOT STAND 
4 TO LOSE 

RECORD NUMBER : 9 
1 INTU ITI VE AND 
2 MY STERIOUS 
3 MAKES A GOOD 
4 FORTUNE TELLER 
RECORD NUMBER : 10 
1 DESTINED TO SEEK 
2 NEW ADVENT UR ES 
3 

RE CORD NUMB ER : 1 2 
l DESTINED TO 
2 SEEK GOOD TH INGS 
3 IN LIFE 
4 

RECORD NUMBER: 13 
1 DEST IN ED TO WORK 
2 LONG AND HARD 
3 
4 

RECORD NUMBER: 14 
1 DESTINED TO BE 
2 A FREE SPIRIT 
3 
4 

RE CORD NUMBER: 15 
l DESTINED TO BE 
2 CONSERVAT IVE 
3 
4 

RECORD NU MBE R: 16 
1 DESTINED TO SEEK 
2 PERFECT I ON 
3 
4 

RE CORD NUMBER : 17 
1 DESTINED TO 
2 FO LLOW YOUR 
3 AMBIT I ONS 
4 

RECORD NUMBER: 18 
1 DEST IN ED TO SEEK 
2 OU T THE FUTURE 
3 
4 

END 
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use the clear key to erase the screen and 
start over. 

The number of bytes you save by us
ing these techniques comes to 1,468 
(Gypsy G) and 1,573 (ANSNUM and 
COMP AT) giving a total close to 3K. 
Another way to save space is to save the 
DRAW command instructions instead 
of saving the words in the data files, 
thereby eliminating lines 90, 100, and 

10 CLS 
20 VERIF'Y ON 
30 PRINT 
40 PR INT "CU RRENT PMODE "; PEEK(l8 
2) 
50 PR INT " START GRAPH I CS "; : SG=P E 
EK (l 86)*256+PEEK (l87) : PR INT SG 
60 PRINT"GRAPHICS END" ; : GE =PEEK 
(183)* 256+PEEK (l 84) :PRINTGE 
70 PR INT: PR INT"MAX MEMORY IN SYS 
TEM "; PEEK (ll6)*256+P EEK (ll7) 
80 PRINT " DI SP LAY PIC" ; :I NPUTA$ : I 
FA$= " Y"THEN SCREENl,l: FOR I =lT080 
8 : NEXT I 
98 PRINT"CHANG E PMODE ";: INPUTA$ 
:IFA$="N"THEN188ELSEA=VAL(A$ ) : PM 
OD.E A: GOT018 
108 PR I NT " SAVE PICTURE "; :I NPUT 
A$:IF A$= " Y" THEN 118 ELSE END 
118 PRINT"NAME ";:I NPUTA$ : VERIFY 
ON :SAVEM A$ , SG , GE , SG : STOP 

Program Listing 3. PICSA V 

1010-1380 in Gypsy. This saves another 
1,000 bytes.• 

Address correspondence to Chris and 
Laura Petit, Route 3, 135 Davis Drive, 
Luling, LA 70070. 

Program Listing 4. GF 

18 CLS: PR INT @l98 ," ENTER THE PIL E 
NAME " 

20 PRINT @338 ,;:I NPUT Z$ 
38 OPEN "D" , #1, 7.$ , 68 
4, FIE LD #1,17 AS A$ , 1 7 AS B$ ,1 7 

AS C$ ,1 7 AS D$ 
58 CLS 
68 PRINT @186 ,' SELECT IO NS :" 
78 PR INT @l 68 ,"l) EDIT RECORD " 
88 PRINT@288 ,' 2) ENTER NEW RECOR 
D" 
90 PR INT@232 ," 3 ) END JOB " 
188 PRINT @264 ," 4) PRINT FILE " 
110 PR INT @296 ," 5) SAVE TO TAPE" 
120 PRINT@328 ," 6) TAPE TO DISK" 
138 PRINT @369 , "7) ENTER NEW FI L 
E" 
149 PRINT @392 ," 8 ) KI LL TH E F IL ~ 

" 
158 AN$ =INKEY$:IP AN$= "' THEN 15 
8 
169 IF VAL(AN$)<1 OR VAL ( AN$ ) >8 
THEN 50 
178 ON VAL(AN$) GOSUB 198 , 458 , 57 
, , 588 , 688 , 81 8 , 188 , 970 
180 CLOSE#l : CLOSE# - l:GOT010 

mu ~ ru130m11muumrn 
0l:BQl313(] l!JUUl1UU~ 

HI- RES SCR EEH U1ILI1 Y 
~Do uble Heiiht ~ 

8• I ?"c ~ ~~:~j' . ~ HfH~ I H J ~ 2,, ~ t o r 
~ w it c h<1bl• Full 5c r~• n ~everse V1d eQ 

1ana1wn:rmrmr1m1mm 
Pro111r• .. 11b l e I 1 n e I en111 t ~. s r r'O H 2B t o 2~.5 char""c 1 er s 

28~~ ~~c~,~~!c~ \1 :;} .. ~ fr~ , 1 ~, e ~. ~~ 
'1 2 C h 11r •c l er s ,. .,.. I, noe-
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• FULLY BA SIC COMPATIBLE 
• DlSPLAY FORMATS OF 28 to 255 

CHARACTERS PER LINE 
• FULL 96 UPPER LOWER CASE CHARACIERS 
•MIXED GRAPHICS & TEXT OR SEPARATE 

GRAPHIC & TEXT SCREENS 
• INDIV10UAL C HARACTER HIGHLIGHTING 
• REVERSE CHARACTER HIGHLIGHT MODE 
• WRllTEN IN FAST MACHINE LANGUAGE 

• DOUBLE SIZE CHARACTERS 
• ERASE 10 END OF LINE 
• ERASE 10 END OF SCREEN 
• HOME CURSOR 
• BELL TONE CHARACTER 
• HOME CURSOR & CLEAR SCREEN 
• REQUIRES ONLY 21< OF RA M 
• COMPATIBLE WITH Al l TAP E 8. 

DISK SYSTEMS 

• AUTOMAl1C RELOCATES TO TOP OF 16 32K $ 
• AUTOMATICALLY SUPPORTS MK or RAM 19.95 

WITH RESET CONTROL 
• llEVERSE SCREE N 
• ON SCREEN UNDERLINE 

~~~~~~~--....;;....;;;...;_;;.._..=,.....11 

Introducing The "Super Smart" 

DATAPACKD 
Terminal Communications Sotware 

"FEATURES" 
• No Lost lnformalion When Using Hi-Resolution Display 

O n Line 
• ASCII Compa lible File Formal 
• Full Texl Buffering 
• Termina l Baud Rales 300 to 9600 
• Automatic Word Wrap Eliminates Spli1 Words 
• Full / Ha lf Duplex · 
• Au tomatic File Capture 
• Progra mmable Word Length , Pa rity and Stop Bi1s 
• Save and Load Tex l Buffer and Program Key Buffers 

lo Tape or Disk 
• 9 Hi-Resolution Display Formats, 28 to 255 x 24 
• True Upper / Lower Case Display 
• Kill Graphics Oplion fo r An Extra 6K 

Supports Line Break 
Freeze Display a nd Review Information On Line 
Send Files Directory from Buffer or Disk 
Full Disk Support for Disk Version 
Send Control Codes from Keyboard 
Separate Printer Baud Rates 110-9600 
Display On Screen o r Output Contents of Buffer to Prinler 
Automatic Memory Sense 16-64K 
9 Programmable Function Key Variable Length Macro Buffer 
Programmable Prompt Characler or Delay to Send Nex l Line 
Program mable Control Charac ter Trapping 
Programmable Open/ Close Buffer Cha racters 
Automalic Key Repea t for Editing 
Program and Memory Status Displays 

TAPE $34.95 

a 
5566 Ricochet Avenue 
Las Vegas, Nevada 89110 
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(702) 452·0632 

listing continued 

190 FOR I= l TO LOF(l) 
288 I F LOF(l)=0 THEN PRINT@456 ," 
FIL E IS EMPTY":FOR Z=lT0 580:NEXT 
7, : GOT050 
218 GET#l ,I 
228 CLS 
23 8 PRINT@32 ,"RECORD NUMBER :";! 
248 PR INT@96 , "l ";A$ 
250 PRINT @128 ," 2 ";B $ 
260 PRINT @168,"3 ";C$ 
278 PRINT@ 1 92 ," 4 ";D$ 
288 PRINT @388 ," EDIT THIS RECORD 
? (Y/l<J" 
298 AN$=INKEY$: I F AN$ ="" THEN 29 
8 . 
388 IF AN$= " Y" THEN 320 ELSE NEX 
T I 
318 GOT058 
328 PRINT @420,"WHICH LINE? (1-4 
)";:INPUT L 
338 CLS:PR I NT@65 , "ENTER THE NEW 
LINE " 
348 AA$=A$ : BB$=B$ :CC $ =C$:DD$=D$ 
3Si PRINT " *****************" 
360 ON L GOTO 378 , 388 , 390 ,408 
378 INP UT AA$ :GOT0418 
388 INPUT BB$:GOT04 18 
398 INPUT CC$:GOT04 18 
488 INPUT DD$ : GOT04 18 
418 GOS UB928 
428 PUT #l , I:GOT0220 
4 38 CLOSE #1 
448 RETURN 
450 I=LOF(l) 
468 CLS 
479 PR INT @1 0 ," RECORD # ";I+l 
488 PRINT @32 ," ENTER THE 4 LINES 

49~ PR INT " *****************" 
588 INPUT AA$ 
518 INPUT BB$ 
52 8 INPUT CC$ 
53 8 INPUT DD$ 
540 GOSUB920 
558 PUT #1 , I+l 
568 GOTO 58 
578 CLOSE #l :END 
588 FOR I=l TO LO F (l) 
598 GET#l , I 
688 PRINT# - 2 ," RE CORD NUMBER: "; ! 
618 PR I NT# -2 , "l "; A$ 
628 PRINT #- 2 ," 2 "; B$ 
638 PRINT #-2 ," 3 ";C$ 
G48 PRINT #- 2 ," 4 ";D$ 
658 PRINT #- 2 , "' 
668 NEXT I 
G78 GOT05 0 
688 CLS : PRINT " TH I S SECTI ON COPIE 
S PILES FROM DISK TO TAPE" 
698 PR INT " PRESS ANY KE Y WHEN REA 
DY " 
788 ZZ$=INKEY$ :I FZZ$ =""THEN708 
718 OPEN "O", #- l , Z$ 
728 PRINT@266 , " SAV ING " ; Z$ 
738 FOR I=l TO LOF( l) 
748 GET #1 ,I 
758 PRINT# - 1 ,I 
768 PR INT#-l,A$ 
778 PRINT#-l,B$ 
788 PRINT# - l , C$ 
798 PRINT#-l , n$ 
888 NEXT I : CLOSE# -l :GOT050 
8 10 CLS:PRINT "THIS SECT I ON READS 

THE TAPE P I LE TO THE DIS K" 
820 OPEN " I" , #- l , Z$ 
838 PRINT@26 6 , "LOAD I NG "; Z$ 
848 I F EOF(- 1) THEN 50 
858 INPUT#-1 , I 
868 INPUT#-l , AA$ 
878 INPUT #- l, llB$ 
888 I NP UT #-l, CC$ 
898 INPUT#-l , DD$ 
988 GOSUB92 8 
918 PUT #l , I:GOT0840 
928 LSET A$=AA$ 
938 LSET ll$=BB$ 
948 LSET C$=CC$ 
958 LSET D$=DD$ 
968 RETURN 
978 CLOSE# l : KILL Z$ +" /DAT ": PRINT 

@456 ," PILE "; Z$ ;" IS GONE ": FOR 
Z=l TO 588:NEXT Z: GOT018 

END 



OS-9® 
GENUS 

A new stand-al.one sort for OS-9 that keeps asking for 
more data! 

• Easy-to-understand prompts ask you for all 
information necessary to sort your data files 

• Allows sorting in ascending or descending order 
• Allows unlimited number of sort keys of different 

types 
• Saves both disk and memory space by summing 

numeric fields as it sorts 

CAL 
Appointment calendar program to help keep yoLU 
important dates straight. 
• Simple command structure 
• Lists appointments by day, week or month 
• Revises dates, times, relevant information on existing 

schedule entries 
• Default calendar file for each user 
• Unlimited alternate calendar files 
• System-wide master calendar file for common

appointment scheduling 

THE MESSAGE 
The only interoffice memo system CLUrent/y available 
for OS-9 Level II users. 

• Eliminates lost and confused interoffice 
communications 

• Interfaces easily with your existing word 
processor/ editor; no new commands needed 

• Allows hardcopy printout, verification of received 
messages, immediate reply to sender . 

• Transmit new messages OR existing files to single 
user, or 'broadcast' to all users 

• Preview Line indicates number, size and topic of 
messages 

• Saves time, money, energy; cuts down on 'office 
aggravation' 

JBM'S MIDWARE 

ffi] [:IC 
..- See List of Advertisers on page 99 

..-190 

SOFTWARE 
from The JBM Group, Inc. 

I CAL (69.00) 

I THE MESSAGE (89.00) ---

PA Sales Tax 6% 

I Postage/ Handling $5 

I SHIP TO:--------

1---

TOTAL ___ _ 

D I'm interested, need more information 

I 
I 
I 
I 
I 
I 
I 
I 

Make Check/Money Order 

payable to: The JBM Group, Inc. 
Or by YISNMASTERCARD 

Acct.# ------------
Exp. date: 

Signatu re: 

Required Distribution: CoCo (YIN) : __ 

5 1;. 35 tra ck 

5 1;. 40 tra ck 

5 1;. SO track 

8" 77 tra ck 

ORDER FROM-------. 

Dept. HC 11 

The JBM Group, Inc. 

Continental Business Center 
Front & Ford Streets 
Bridgeport, PA 19405 

group 

Tel: 215-337-3138/TWX: 510-660-3999 

• OS9 is a registered trademark of Microwere Corp. 
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HARDWARE CONSTRUCTION 

BY JAMES J. BARBARELLO 

ROM HACKER-PART II 

Last month's "ROM Hacker" prom
ised you an IC tester. Let's get 

going and build it. Along with the hard
ware (Table 1), you will find two pro
grams. The first, ICTest, allows you to 
"single step" the IC under test (which 
we'll call UUT from now on). 

Single stepping lets you change the 
state of a single input and see how it af
fects all the other pins. With this pro
gram, you can quickly test a single 
UUT. This single step approach also 
helps you understand the operation of a 
particular IC, since you can see exactly 
what happens when you change inputs. 

To make the project even more use
ful, a second program, Autotest, lets 
you use the results of the first to auto
matically test any number of UUTs. 
Autotest performs up to 100 single-step 
operations on a UUT in under five sec- · 
onds. If the observed response differs 
from that expected, it stops and pro
duces a pin-by-pin display of expected 
versus observed results. Both programs 
are device independent; they accommo
date any device up to 16 pins. The hard
ware interface, however, is device-fam
ily dependent; a separate interface is 
required for TTL and CMOS. 

System Requirements 

16KRAM 
Extended Color Basic 

Soldering Required 
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You've finished the inter
face; now you can build 
this IC tester. Next 
month: the CoCo Mouse. 

Digital Integrated Circuits 

Regardless of family or type, all stan
dard digital !Cs have some common 
characteristics. They all have inputs, 
outputs, ground reference (Vss or V - ), 
and positive voltage reference (V + or 
Vdd) . Most digital !Cs are either 14- or 
16-pin devices housed in a DIP (dual in
Iine package). 

CMOS !Cs are denoted by a 4xxx se
ries number. The numbering of TTL 
ICs starts with a 74, and can be four to 
seven characters long (for example, 7400, 
74193, 74L02 (low power), 74LS193 
(low power Schottky)). When you buy 
any device with a 4xxx or 74xxxxx num
ber, you are assured that the device 
meets minimum standards agreed to by 
the electronics industry. These mini
mum standards are available in the 
form of product data sheets and can be 
found in many device reference books, 
or provided/purchased with the IC. 

The product data sheet usually con
tains a connection diagram, block dia
gram, timing diagram, and truth table. 
The block diagram provides a function
al picture of what the IC does. The con-

nection diagram identifies each pin with 
a symbol (such as Vdd, CLK) that 
corresponds to the block diagram. The 
timing diagram shows the time-depen
dent response of the IC to better explain 
how it works. The truth table explains 
how changes in inputs affect outputs. 

An IC state test changes the state 
(voltage level) of a pin and then checks 
to see what happened to other pins as a 
result. It can be performed in a semi
static mode (up to 2,500 state changes 
per second) or in a truly dynamic mode 
(states changing at the switching limit of 
the device). Each has its advantages and 
disadvantages. 

The dynamic mode ensures that the 
IC operates properly under all condi
tions, and at the functional operating 
frequency. It is, however, difficult and 
costly. The semistatic mode ensures that 
the device meets its logic requirements 
(such as an inverter output being the op
posite of its input), but cannot ensure 
flawless operation as its functional 
speed (often many megahertz). The 
semistatic mode, though, is easy to per
form and requires only inexpensive 
equipment. For your purposes, the semi
static mode of state testing is more than 
adequate. 

IC Testing 

To define your needs for semistatic 
mode state testing, your hardware must 
identify which pins are inputs, which 
are outputs, which provide power, and 
which are not used. It should also apply 



power and ground to the proper pins, 
apply inputs where desired, and read 
the state of each pin to determine if the 
state change has produced the proper 
result. It should also provide a current 
path (load) to the pins to comply with 
the ICs' design requirements. 

To specify a proper test, your soft
ware should initialize each IC so that it 
always starts in the same condition as 
any other. Then it should perform a 
sufficient number of state changes on 
all inputs in a proper sequence such that 
the function of the IC is verified. 

Don't panic; this sounds much more 
complicated than it is. The hardware 
and software of this project already 
take care of most of these requirements. 
Let's look at a step-by-step list of what 
you have to do to perform a test. 
•Insert the UUT into the UUT socket 
on the interface. 
• Connect the positive lead to the V + 
pin on the UUT. 
• Connect the negative lead to the V -
pin on the UUT. 
•Run the ICTest program. 
•Identify each pin as input (I), output 
(0), positive, negative, or not used (N). 
•Determine the state changes neces
sary to initialize the UUT. Execute these 
state changes as explained by the pro
gram. 
•Determine the state changes neces
sary to test all functions. Execute them as 
explained by the program, and note if the 
results are what they should be. 

The first five steps are straightfor
ward, though you'll need a product da
ta sheet to know which pins are which. 
The last two require some thought on 
your part, but the necessary informa
tion is also contained in the product 
data sheet in the form of the block 
diagram and truth table (or timing 
diagram). You have to know what the 
UUT does before you can test it. 

Constructing the IC Tester 

Since the IC tester tests in the semi
static mode, layout is not critical. You 
can put the IC tester together using a 
modular IC breadboard socket (like 
Radio Shack's part lf276-175), some 
solid wire, and 16 resistors (see Fig. 1). 
If you want a more permanent unit, you 
can make a printed circuit board (PCB) 
per the layout of Fig. 2. 

If you choose the breadboard ap
proach, note that in Fig. l the CoCo 
master interface's DIP connector has 
pin l towards the left, and the UUT is 
inserted with its pin 1 towards the right. 
Use lf2JJ or lf22 solid wire to make the 
connections. Strip about \l.i -inch of in-

sulation from each end of each wire to 
ensure that it mounts securely in the 
breadboard. Also, use the same solid 
wire for the power connections. (Use a 
red wire for the + 5 volts, and a black 
wire for ground.) 

If you choose the PC board ap
proach, use the case's aluminum cover 
as a template to size the PC blank and 
locate the four mounting holes. Then 
make the PC board as in Fig. 2. When 
you have etched and drilled it, mark the 
board using dry transfer lettering (such 
as Radio Shack part lf270-201) or felt
tip pen. 

To make the lettering more perma
nent, give the marked side of the board 
a light coat of clear lacquer. When the 
lacquer has dried, mount the DIP sock-

and connect it to the black solderless 
phone tip. Finally, secure the PCB to 
the case using the four screws that for
merly held the aluminum cover. 

The Programs 

Type in Program Listing 1 and save it 
using the name ICTest. Then type NEW 
and enter Program Listing 2. Get an
other cassette tape and save the pro
gram using the name Autotest. Save this 
program on the beginning of one side of 
the cassette. Autotest uses data files you 
create with ICTest. By placing Autotest 
on a different cassette, you can record 
those data files immediately after Auto
test. You can then run Autotest and im
mediately begin searching your data 
files. 

The IC Tester 

ets, DIP switches, power connector, 
and PC test points on the PCB as shown 
in Fig. 3, being sure to mount the test 
points straight and flush to the board. 
Now, get 16 \l.i -watt resistors of either 
2,200 ohms (TTL version) or 10,000 
ohms (CMOS version). For each resis
tor, bend one lead and tack solder it to 
the PCB as shown in Fig. 3. Connect 
the other lead of each of the 16 resistors. 
For the TTL version, connect this com
mon point to V + . For the CMOS ver
sion, connect this common point to 
ground. 

Next, tack solder the end of a 4-inch
to-6-inch length of red stranded wire to 
the V + point. Pass it through the hole 
shown in Fig. 3 and connect it to the red 
solderless phone tip. Then tack solder 
one end of a 4-inch-to-6-inch length of 
black stranded wire to the V - point. 
Pass it through the hole shown in Fig. 3 

While it's not necessary to under
stand the programs' operation to use 
them, knowing how they work helps if 
you want to change or expand them. 
Table 2 is a line description for ICTest. 
Table 3 is a line description for Auto
test. 

Using the IC Tester 

Now that you have the necessary 
hardware and software completed, look 
at two examples of their use. The first 
example is a TTL quad 2-In AND gate 
(7408); the second a CMOS decade 
counter (4017). Although you could 
hook up the hardware, insert the IC, 
and run the program, it's advisable to 
do a little planning first. 

The IC Tester Programming Sheet is 
a good mechanism for producing a well 
planned, complete test sequence. Re
view the programming sheet completed 

HOT CoCo August 1984 43 



FROM MASTER 
INTERFACE 
POWER CO NNEC TOR 

V+7\_• GNO 
CO NNECT T O 
APPROPR IATE 

-~GNO 
0 ·~ 'ti 

TT L 
CO M 

UUT PINS 
~---+-•++-1-l-H--t-++-t-++-t+-~~ 

Fig. 1. Breadboard Wiring 

for our first example (Fig. 4). The upper 
portion (header) contains important in
formation about the IC to be tested, as 
well as special instructions relating to 
the test. You can find all but the special 
instructions on the product data sheet 
for the 7408 IC. 

The title row immediately below the 
header identifies the 16 pins of the UUT 
socket, with the rightmost column re
served for remarks. The first data row is 
labeled DEFN (define pins). Note the 
UUT socket pin definitions versus the 
header's input/output pin identifica
tion. For instance, the header identifies 
pin 8 as an output, but DEFN shows pin 
8 as N (or not used). This brings up an 
important point. The UUT socket has 
16 pins, but the 7408 has only 14 pins. 
When you insert the 7408 into the sock
et, pins 7 and 8 (at the bottom of the 
socket) will be empty. 

This means that pin 8 of the 7408 will 
be in pin 10 of the UUT socket (an offset 
of two). When you define pins, you are 
indicating which of the UUT socket 
pins, not the IC pins, are inputs and 
outputs. For an IC with fewer than 16 
pins, you must take this into considera-

Reference Description 

L 

tion and define the UUT socket pins 
properly. 

Below the DEFN legend, the rows are 
numbered starting from one. These are 
the test steps, the first of which will be 
initialization. In test step 1, you force 

"The simplest way to test 
such a logic gate 
is to change each 

of the input pins in turn 
and note that the output 

behaves as it should. " 

pin 1 high (1) . Test step 2 forces pin 2 
high and so on until all input pins have 
been forced high (step 8). As indicated 
in the remarks column, this completes 
the initialization phase. The function of 
this IC is four identical AND gates. You 
have made all the inputs equal to one. 
This forces all the outputs !cw (0), set-

RS Part number 

Rl-R\6 2.2k ohm, Y. -watt resistor (TTL version) or 271-1325 
!Ok ohm, Y. -watt resistor (CMOS version) 271-1335 

DSI, DS2 8-position, SPST DIP switch 275-1301 
TJl-TJ16 Printed circuit board test jack 274-728 
PT!, PT2 Solderless phone tip 274-723 
SOI, S02 16 pin DIP socket 276-1998 
JI Chassis mount jack (5mm OD, 2. lmm ID) 274-1549 
CASE 6 Y.-inch-by-3 314 -inch-by-2-inch experimentor box 270-627 
PJI Chassis mount power jack (2. Imm ID) 274-1549 

Miscellaneous: Printed circuit board, stranded hookup wire, dry transfer lettering (RS part 
11270-201 or equal), solder, etc. 

Table 1. JC Tester List of Materials 
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Fig. 2. PC Layout 

ting up a condition that is the same for 
any 7408 you attempt to test. 

Step 9 begins the actual test. The sim
plest way to test such a logic gate is to 
change each of the input pins in tum 
and note that the output behaves as it 
should . Steps 9-24 accomplish this . 
With all necessary possibilities checked, 
the remarks column of step 24 indicates 
that the test sequence is completed. 
With just 24 steps, you have ensured 
that each of the four AND gates has 
been functionally exercised. 

Figure 5 shows the programming 
sheet for our second example, the 4017 
CMOS decade counter. Since this is a 
16-pin IC, no pin offset applies; pin 1 
of the UUT is pin 1 of the IC, and pin 16 
of the UUT is pin 16 of the IC. A review 
of the 4017's product sheet indicates 
that pin 13 is the enable, pin 14 is the 
clock, and pin 15 is the reset. The 4017 
also has 10 count outputs and a carry 
output. 

If you raise the level on the reset pin 
to one, the 4017 resets (its first output 
(0) goes to one, all other outputs go to 
zero, and the carry goes to one) . The 
4017 remains in this state until both the 
reset and enable pins are reset to zero. 

If you provide a positive transition to 
the clock pin, the count increments (the 
zero output will go low and the one out
put will go high). This process continues 
for subsequent positive transitions of 
the clock. If at any time you raise the 
enable pin to a one level, the clocking is 
disabled. After half the total count is 
completed, the carry output goes low. 

Now that you know how the 4017 
works, you can test it. Steps 1 and 2 of 
Fig. 5 reset the enable and clock pins. 
Steps 3 and 4 provide a positive pulse to 
reset the IC. With this initialization 
completed, you proceed to pulse the 
clock input 10 times (steps 5-24). 
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Program Listing I. ICTest 

1 REM** ICTESTER 
2 REM** V2.J, FEB 17 19S3 
3 REM** (C) 19S4 , J.J . BARBARELLO 
4 REM** AUTO TEST VERSION 
5 REM 
lJ CLS:CLEAR 1JJJ:P=l29:DO$=STRI 
NG$(16 ," N" ) : DIM Il(lM),I2(1JJ), 
Oll1Ml , 02(1JJ) 
2J DIMC$(22) :C$(J)="J J J J" : C$( 
l)="l J J J ": C$(2)= "J 1 J J":C$( 
3)="1 1 J J " :C$(4)="J J 1 J " :C$( 
5)= "1 J 1 J" :C$(6)= " J 1 1 J " :C$( 
7)="1 1 1 J" : C$(8)= " J J J l" : C$( 
9)= ' 1 J J l " 
3J C$(17)="J 1 J l":C$(1S)="l l 
J l ": C$(19)= " J J l l":C$(2J)="l 
J l l':C$(2l)="J l l l " :C$(22)=" 
l l l l" 
4J FORI=JT07 : P(I)=INT(21 I) :NEXT 
~J PRINT"SETUP PHASE : I.C. PIN D 
EFINI'fION' 
6J PRINT@264 ,' SETUP COMMANDS:":P 
RINT " I=INPUT PIN"TAB(lS) "O=OUTP 
UT PIN ' :PRINT" -=VSS (GND)"TAB(l 
S)"+=VDD (PWR)" : PRINT" N=NOT USE 
D'TAB(lS) " E=END DEFINE":PRINT:PR 
INT" LEFT/RIGHT ARROWS MOVE CURS 
OR " :PRINT@32,; 
7J L$=" J J J J J J J J J 1 1 1 
1 1 1 l 1 2 3 4 5 6 7 s 9 J 1 2 
3 4 5 6 - - - - - - - - - - - -
- - - -":PRI NTL$ 
SJ PRINT@P - l,CHR$(2J7) ;:FORJ=lTO 
5J : NEXT:PRINT@P-l ," >"; 
9J A$=INKEY$:IFA$ =" "THEN9JELSEA= 
ASC (A$) 
lJJ IF A$= " E"THEN16J 
llJ I FA$ ="N" ORA$ ='-"ORA$ =" +"THEN 

15J 
12J IF A=SANDP>l29THENPRINT@P-l, 

";: P=P-2 : GOTOSJ 
13J IFA=9ANDP<l59THENPRINT@P - l ," 

"; :P=P+2 : GOTOSJ 
14J IF A$<> "I" AND A$<> "0" THEN 

SJ 
15J MID$(DO$ ,( P-127) /2 , l)=A$:PRI 
NT@P , A$ ; : GOT09J 
16J CLS:PRINT@23S ," wait " 
17J FORI=lTOS:I F MID$(DO$ ,I,l) <> 
"O" THEN N=N+P(I - 1) 
18J NEXT:PA=N:POKE&HCJJl , J:POKE& 
HCJJJ,PA:POKE&HCJJ1 , 4:N=J 
19J FORI=9T016:IFMID$(D0$,I , l)<> 
"O"THENN=N+P(I-9) 
2JJ NEXT:PB=N:POKE&HCJJ3 , J:POKE& 

HCJJ2 ,P B:POKE&HCJJ3 , 4 
21J CLS:PRINT" testing phase: IN 
ITIALIZE I . C.": PRINT L$ : PH$= "I": 
STP=J 
22J PRINT@256 ," ":PRINTTAB(lJ)" 
DIRECTIONS: ":PRINT " MOVE CURSOR 

WITH LEFT OR RIGHTARROWS. CHAN 
GE INPUTS BY TYPINGl OR J . BRIN 
G IC TO INITIALIZEDSTATE. TO END 

IC INITIALIZATION,PRESS "CHR$(3 
4)"E"CHR$(34)"." 
23J PRINT@l2S ,;: FORI=lT016:PRINT 
" "; MID$(DO$ , I,l) ; :NEXT 
24J FORI=lT016:IFMID$(DO$ , I , l) =" 
I "THENPRINT" ";C HR$(94) ; ELSE PR 
INT" 11

; 

25J NEXT : FORP =l93T0223ST EP2 : IFPE 
EK(P+992)<>94THENNEXT 
26J PRINT@l92 ,; : N=PEEK(&HCJJJ) :G 
OSUB5JJ:Nl=N : PRINTN$ ; : N=PEEK(&HC 

Then in step 25, you bring the enable 
pin high and test to see that IC opera
tion is disabled (steps 26-29). After re
setting the enable pin in step 30, you cy
cle through another five outputs to 
again check that the carry bit changes 
(steps 31-40). Finally, steps 41 and 42 
reset the IC to complete the test. 

This second example shows the need 
for knowing how the IC works in order 
to test it properly. With your program
ming sheets in order, you can proceed to 
the use of the IC tester and the pro
grams. 

JJ2) :GOSUB5JJ:N2=N:PRINTN$;:PRIN 
T@266," " 
265 IF PH$ =" I"THEN Il(STP)=999:I 
2(STP)=999 ELSE I l(STP) =Nl:I2(ST 
P)=N2 
267 STP=STP+l:PRINT@4SS,USING"ST 
EPS LEFT: ###";lJl - STP; 
27J PRINT@P - 1 ," >"; 
2SJ A$ =INKEY$:IPA$ ="" THEN2SJELSE 
A=ASC(A$) 
29J IFA<>STHEN32JELSEIFP=l 93THEN 
27J 
3JJ FORI=P-1T0193STEP-2:IFPEEK(I 
+99 1 )<>94THENNEXT:GOT027J 
31J PRINT@P-1 ," " ;:P=I-l : GOTO 27 
J 
32J IFA<>9THEN35J 
33J FORI =P+2 T0223STEP2 : IFPEEK(I 
+992)<>94THENNEXT:GOT027J 
34J PRINT@P - 1 ," ";:P=I:GOT027J 
35J IFA$="E " THEN4JJELSEIFA<>4SAN 
DA<>49THEN28J 
36J N=PEEK(P+lJ24) :N=VAL (A $)+112 
-N 
37J PRINT@P,A$; : PRINT@266 ," **wor 
king**"; : PA=(P-193)/2 
38J IFPA>7THENN2=N2+N*P(PA- S) EL 
SE Nl=Nl+N*P(PA) 
39J POKE&HCJJJ , Nl:POKE&HCJJ2,N2 : 
Ol(STP)=Nl :02(STP)=N2:GOT026J 
4JJ IF PH$="I" THEN PH$="0":PRIN 
T@l6 ," ic excitation ": PRINT@393 ," 
PRESS e TO END TESTING PHASE." : P 
RINT : GOTO 27J 
41J CLS : PRINT" TEST SEQ UENC E S 
TORAGE PHASE" 

42J PRINT@64 ," SAVE TEST SEQUENCE 
(Y/N). ; . "; 

43J A$=INKEY$:IF A$<>"Y" AND A$< 
> " N" THEN 43J ELSE IF A$= " N" THE 
N 49J 
44J PRINT@64,"ENTER IC TYPE (EX: 

4Jl6 , 74LSiSJ) ": PRINT@96 ,; 
45J LINE INPUT TY$ : FORI=lTOLEN(T 
Y$) : IF ASC(MID$(TY$,I,1))<4S OR 
ASC(MID$(TY$,I,1))>9J THEN 44J E 
LSE NEXT:PRINT@96 ,"*"TY$"*" 
46J PRINT"FREE FORM TEXT (END WI 
TH e n ter) . "; :LINE INPUT TXT$:TXT 
$=LEFT$(TXT$,24J) 
4SJ - CLS : PRINT" TEST SEQUENCE 
STORAGE PHASE":PRINT:PRINT" PRE 
PARE CASSETTE RECORDER TO STOR 
E ";TY$;" FILE. PRESS enter W 
HEN READY . . . " 
4S2 A$ =I NKEY$:IF A$= "" THEN482 EL 
SE PRINT:PRINT"SAVING FILE ... "; 
4S4 OPEN"O",#- l, TY$ : PRINT# - l , DO$ 
:PRINT#-l,TXT$:PRINT#-l,STP-l:FO 
RI=lTOSTP-l :PR INT #- l,Il (I) ,I 2(I) 
, Ol(I) , 02(I) ,:N EXT:CLOSE:PRINT " D 
ONE " 
49J PRINT:PRINT:PRINT "P ROGRAM EN 
DED .": PRINT:END 
5JJ N$="J"+HEX$(N) : N$=" "+C$(ASC 
(RIGHT$(N$,l))-4S)+" "+ C$(ASC(MI 
D$(N$,LEN(N$)- l, l) ) -4 S) :RETURN 
lJJJ OPEN" I", #-l,"4Jl6" :INPUT#-l 
,D0$:INPUT#-l,TXT$:INPUT#-l,STP: 
FORI=lTOSTP:INPUT#-l,Il(I),I 2(I) 
, Ol(I) , 02( I) :NEXT:CLOSE 

END 
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Program Listing 2. Auto/est 

1 RE M** AUTOTEST 
2 REM ** Vl.0 , FEB 17 198 3 
3 REM ** (C) 19 84 , J.J . BARBARELLO 

REM ** AUTO TEST VERS I ON 
5 REM 
10 CLS : CLEAR 1000: DIM Il(l00) ,I 2 
(100l,Ol(l00) , 02(100):BL$=STRING 
$(32 , 128) 
20 DIMC $(22):C$(0)= "0 0 0 0 " :C$( 
l) =" l 0 0 0" :C$(2)="0 1 0 0 " : C$( 
3)= " 1 1 0 0 ": C$(4)="0 0 1 0" : C$( 
5) =" 1 0 1 0":C$(6)= " 0 1 1 0 ":C $( 
7) =" 1 1 1 0":C$(8)="0 0 0 l":C$( 
9)="1 0 0 l " 
30 C$(17)="0 1 0 l":C$(18)="1 1 
0 l ":C$ (1 9)= "0 0 1 l ":C $ (20)= " 1 
0 1 l " :C$(21)="0 1 1 l":C$(22)= " 
1 1 1 l" 
40 FORI=0T07:P(I)=INT(2 t I):NEXT 
50 PRINT" *** AUTO TEST SEQ UENC 
ER ***":PRI NTB L$ 
60 LINE INPUT " ENTER FILE NAME (D 
EVICE TYPE) . .. ";TY$ : PRINT 
80 PRINT " PREPARE CASSETTE RECO 
RDER ." :P =226: GOS UB600 
87 PRINT@290 ," LOADING FILE " TY$ " 
... "; 
90 OPEN"I ", #- l , TY$:INPUT #- l, D0$: 
INPUT# - l , TXT$ : INPUT#-l , STP : FOR I= 
1TOSTP:INPUT#-l , Il(I),I 2 (I) , Ol (I 
) , 0 2(I) : NEXT: CLOSE 
100 CLS:PRINT@9 ," test pa ramete rs 
": PRINTBL$ ; : PRINT " DEVIC E TYPE : " 
;TY$:PRINT " # STEPS IN TEST : "; STP 
: PRINTBL$; : PRINTTXT$ 
110 P=484 : GOSUB600 
130 CLS:PRINT@7 ," <<< TEST PHASE 
>>> ":PRI NTBL$:PRINT " PREPARE INTE 
RFACE AND INSERT IC. ": P=l3l : GOS U 
B 600 
160 PRINT @96 ," TESTING ... ": PRINT " 

": N=0 
170 FORI=lT08:I~ MID$( D0$ , I , l)<> 
"0 " THEN N=N+P (I-1) 
180 NEXT : PA =N:POKE&HC001 , 0:POKE& 
HC000, PA : POKE&HC001 , 4 : N=0 
190 FORI=9T016 :I FMID$(D0$ , I , l)<> 
"O" THENN=N+P(I-9) 
200 NEXT:PB=N:POKE&HC003 , 0: POKE& 
HC002 , PB:POK E&HC003 , 4 
210 FORI=lTOSTP:IF Il(I)=999 OR 
I2(I)=999 THEN POKE &HC000 , 0l(I ) 
:POKE &H C00 2 , 02(I):NEXT 
220 S=I: FORI=S TO STP:POKE &HC 00 
0 , 0l(I) : POKE &HC002 , 02 ( I) 
230 I F PEEK(&HC000)<>Il(I) OR PE 
EK(&HC002)<>I2(I ) THEN 250 ELSE 
NEXT 
240 PRINT@96 ," PASS . IC PERFORMS 
AS EXPECTED. ": P=484:GOSUB 600:GO 
TO 130 
250 PRINT@71 ," IC FAILS AT STEP "; 
I:PRINTBL$ ; :PRINT " PIN # ( I =I 
NPUT , O=OUTPUT)":PRINT " 0 0 0 0 
0 0 0 0 0 1 1 1 1 1 1 1 1 2 3 4 
5 6 7 8 9 0 1 2 3 4 5 6 -
- - - - - - - - - - - -"; 
270 FORJ=lT016:PRINT" "; MID$(DO$ 
, J , l); :NEXT 
280 PRINTTAB(S)"EXPECTED RESPONS 
E" 
290 N=Il(I ) :GOSUB500:PRINTN$ ; : N= 
I2(I) : GOSUB500:PRINTN$; 
300 PRINTTAB(8)"0BSERVED RESPONS 
E" 
310 N=PEEK(&HC000l :GOSUB500:PRIN 
TN$ ;: N=PEEK(&HC002):GOSUB500:PRI 
NTN$ ; 
490 P=484:GOSUB600:GOT0130 
500 N$= " 0"+HEX$(N) : N$= " " +C$(ASC 
(RIGHT$(N$ , l))-48)+ " " +C$(ASC(MI 
D$(N$ , LEN(N$)- l,l) )-4 8) : RETURN 
600 PRINT @P ," PRESS enter WH EN RE 
ADY . .. " ; 
610 A$ = I NKEY$:IF A$ ="" THEN610ELS 
EIFASC(A$)< >13THEN 610 ELSERETURN 
1000 OPEN"I" , #-l ," 4016 ": INPUT# - l 
, DO$:INPUT# - l , TXT$:INPUT#-l,STP : 
FOR I=lTOSTP:INP UT #-l, Il(I) , I2(I) 
, Ol(I) , 02 ( I):NEXT :CLOSE 

END 
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Use 
Begin by connecting your Master In

terface and then powering up your 
Coco. Now connect the IC Test inter
face by inserting the Master Interface's 
DIP jumper into . the IC tester's input 

DIP socket, and the Master Interface's 
power plug into the IC tester's power 
jack. Now CLOAD and run the ICTest 
program. The screen clears with the title 
"Setup Phase: IC Pin Definition." 
Below the title are 16 numbered pin col-

Table 2. Line Description for ICTest 

IO-Defines the string DO$ (device input/ output definition). Each 
character in the string is initially set to N (not used). Line 10 also di
mensions four numeric arrays (I 1, 12, 01, and 02) that store the input 
changes and resultant output responses. 

20-30-Define strings that correspond to the binary representation of 
their array elements. For instance, C$(3) is defined as 1 1 0 0, the 
binary representation of three, if you reverse the normal order of pre
sentation (least-significant bit first, most-significant bit last). These 
array elements are used later to quickly convert between a decimal 
number and its binary representation. To accommodate this converc 
sion routine , seven is added to the array element numbers in line 30 
(i.e., C$(17) is actually the representation for decimal 10) . 

40-Fills the P (power) array so that the array element holds the cor
responding power of two. For example, P(4) contains eight , or two 
raised to the third power. 

50-80-Produce the initial screen presentation. 

91l-Waits for a single-key input. (The definition of the allowed input 
is contained in line 60.) 

100-Checks for an E (end of the define phase) and passes execution 
to line 160 if found . 

110-Checks for an N, a minus, or a plus sign, and if it finds them, 
passes execution to line 150. 

120-130-Executes a back or forward cursor command movement. 
The last inputs allowed are I (define pin as an input) or 0 (define pin 
as an output). If neither is found, execution loops back to line 80. 

150-Modifies the appropriate character in DO$ to reflect your pin 
definition (I, 0, N, negative, or positive). For instance, if you define 
the first seven pins as outputs, the eighth as negative, the ninth 
through twelfth as inputs, the sixteenth as positive, and don ' t define 
the rest, the DO$ string would contain 0000000 - IIIINNN + . 
160-Asks you to wait. 

170-Begins converting your pin definitions into a number between 
zero and 255. Remember, an output from the UUT is actually an in
put to the CoCo. So for all pins defined other than UUT outputs, you 
want the Master Interface lines configured as outputs (or inputs to the 
UUT) . For the first eight pins (side A of your Master Interface's 
PIA), you calculate the number N needed to properly configure the 
PIA lines. 
180-Performs the necessary POKEs for the configuration . 

191!-200-Repeat this procedure for PIA side B (UUT pins 9-16) . 

210-240-Format the testing-phase screen. If a pin is defined as an 
input, a down arrow (CHR$(94) in line 240) appears below it. 

250-Gets the current status of the UUT and displays it. The testing 
phase has two subphases: initialization and IC excitation. The 
variable PH$ identifies which phase (I or 0). During the initialization 
phase, only state changes (Ol(STP) and 02(STP)) are stored . 

265-Sets the UUT responses (II (STP) and 12(STP)) to the default 
number 999. 

267-Increments the number of steps executed (STP) and displays the 
number of available steps remaining (up to 100). 

280-350-Perform a cursor movement and single-key input similar 
to that of the setup phase. However, cursor movement is limited to 
pins defined as inputs, since those are the only ones that you will be 
changing. 

Table 2 continued 



Table 2 continued 

360-390-Execute when you change one of the input lines (I to 0 or 0 
to !). In this instance, the values of NI and N2 are updated according
ly. Then these values are POKEd to the PlA (line 390). Execution 
then returns to line 260. If you are in the IC excitation phase, the re
sulting response is retrieved (PEEKed) and placed in the II and 12 ar
ray. This process continues until you exit the IC excitation phase by 
pressing E. 

400-Resets PH$ to 0 to denote a change to the output (or IC excita
tion) subphase, updates the screen, and passes execution to line 270. 

410-Gives you the option to store the test sequence just completed. 
A Y response jumps execution to line 450, an N to line 490. 

450-Eliminates any characters with ASCII values less than 48 or 
greater than 90. 

460-Allows you to enter up to 240 characters of free-form text. 
Pressing enter completes the text entry. 

480-484--Store the data. 

IC Tester Programming sheet for device type: 7408 
(Page I of I) 

Function: TTL Quad 2-In AND Gate 
Number of Pins: 14 V - = Pin 7 V + = Pin 14 
Input pins: I, 2, 4, 5, 9, 10, 12, 13 
Output pins: 3, 6, 8, 11 
Special Instructions : 14 Pin DIP . IC Pins 8, 9 ... are UUT 
Socket pins 10, 11 ... 

I 2 3 4 5 6 7 8 9 10 II 12 13 

DEFN I I 0 I I 0 - N N 0 I I 0 

I I 

2 1 

3 I 

4 I 

5 I 

6 I 

7 

8 

9 0 

10 I 

II 0 

12 I 

13 0 

14 I 

15 0 

16 I 

17 0 

18 I 

19 0 

20 I 

21 

22 

23 

24 

14 15 

I I 

I 

I 

0 

I 

0 

I 

16 

+ 

60-Lets you enter the file name (device type) you want to test. 

90-Loads the data displayed in line 100. 

160-Begins the test phase. 

170-200-Set up the PlA to conform to your file's pin definitions 
(DO$). 

210-230-Perform the initialization and test sequences contained in 
the file. 

240-Informs you that the UUT has passed and returns execution to 
line 130, where you can perform the test again on the same or another 
UUT. 

250-310-ldentify at which step the UUT failed and display the pin 
definitions, the expected response, and the observed response. 

490-Lets you loop back to line 130 for another test. 

Table 3. Line Description for A utotest, Which is Similar to ICTest 

REMARKS 

!NIT Done 

First Test Step 

Test Done 

umns and a list of setup commands. 
The last line indicates that the left and 
right arrows move the cursor (which is 
now at pin 1). Test cursor movement by 
pressing the left and right arrows. 

You can now define the pins as in
dicated on your programming sheet 
(Fig. 5 for the 4017 CMOS decade 
counter). Bring the cursor to pin 1 and 
press letter 0. An 0 appears in the pin 1 
column. Move the cursor to the next pin 
and press 0. Repeat this procedure for 
pins 3-12. A review of Fig. 5 shows that 
you wanted pin 8 to be a minus, not an 
output. No problem; simply move the 
cursor back to pin 8 and press the minus 
key. Then move the cursor to pin 13 and 
press I. Repeat for pins 14 and 15. Fi
nally, move the cursor to pin 16 and 
press plus (remember to use the shift 
key). Check the pin definitions. When 
they're correct, press E to end the define 
phase. 

The screen now clears and a similar 
presentation appears. This time, how
ever, the title indicates "Testing Phase: 
Initialize IC." The pin definitions ap
pear with an up arrow pointing to the 
inputs. The cursor appears at pin 13 (the 
first defined input). Press the right and 
left arrow keys and note the cursor only 
moves between the defined inputs. 
Below the pin definitions are the current 
status of each pin (zero or one). A set of 
directions tells you to change inputs by 
pressing one or zero, and to press E to 
end the initialization phase. At the very 
bottom of the screen you see the mes
sage "Steps Left: 100." 

Starting with step 1 on your program
ming sheet, bring the cursor to pin 13 (if 
not there now) and press zero. The 
"Steps Left" changes to 99. Move the 

Fig. 4. IC Tester Programming Sheet for Device Type 7408 cursor to pin 14 and press zero. Move 
the cursor to pin 15. Press one and then 
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IC Tester Programming sheet for device type: 4017 
(Page I of 2) 

Function: CMOS Decade Counter 
Number of Pins: 16 V - = Pin 8 V + = Pin 15 
Input Pins: 13, 14, 15 

Output Pins: 1-7, 9-12 
Special Instructions: Reset (HI) = Pin 15, Enable (LO) = Pin 13 
Clock = Pin 14. Carry = Pin 12 

I 2 3 4 5 6 7 8 9 IO 11 12 13 14 15 

DEFN 0 0 0 0 0 0 0 - 0 0 0 0 I I I 

I 0 

2 0 

3 I 

4 0 

5 I 

6 0 

7 I 

8 0 

9 I 

IO 0 

II I 

12 0 

13 I 

14 0 

15 I 

16 0 

17 I 

18 0 

19 I 

20 0 

21 I 

22 0 

23 I 

24 0 

25 l 

26 I 

27 0 

28 I 

29 0 

30 0 

31 I 

32 0 

33 I 

34 0 

35 I 

36 0 

37 I 

38 0 

39 I 

40 0 

41 I 

42 0 

16 

+ 

Fig. 5. IC Tester Programming Sheet for Device Type 4017 
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REMARKS 

Reset Enable 

Reset CLK 

Force IC Reset 

INIT Done 

Cycle all 

JO outputs, 

check for 

disabling of 

IC with Enable 

set to I. Then 
reset 

Enable, 

cycle thru 

5 outputs to 

check carry 

bit. 

Reset IC. 

Test Done 

zero. You now have 96 steps left. The 
pins might have already shown zero, 
but you shouldn't skip initialization be
cause not all UUTs start at this condi
tion. 

To ensure that each UUT starts in the 
same condition, the initialization must 
be performed. With initialization com
pleted, you press E. This changes the ti
tle from "Initialize IC" to "IC Excita
tion." Also, the definition has changed 
slightly, indicating that you should 
press E to end the testing phase. Begin
ning at step 5, execute the test, ending at 
step 42 (make sure that you move the 

"This project provides 
a convenient way 
to learn about the 

operation of individual !Cs 
and test more than 
one individual type 

of IC automatically. " 

cursor to the proper pin as necessary). 
When done, "Steps Left" should in
dicate 58. Now press E to end the test 
phase. 

The screen clears and now indicates 
"Test Sequence Storage Phase. Save 
Test Sequence (YIN)?" Press Y and the 
message " Enter IC Type (EX: 4016, 
74LS183)" appears. Enter 4017. Now 
the message " Free-Form Text (End 
with Enter)" appears. You might want 
to type the programming sheet header 
here. Whatever you type, don 't press 
enter at the end of each line. To move to 
a new line use the space bar until the 
cursor moves to the new line. When fin
ished typing in all text, press enter. 
''Prepare Cassette Record~r to Store 
4017 File. Press Enter when Ready ... " 
appears. Ready your cassette recorder 
and press enter. The message "Saving 
File ... " will appear. When completed, 
you will see "Done" and "Program 
Ended." 

To try the autotest feature, CLOAD 
and run Autotest. The title "Autotest 
Sequencer" appears with the question 
" Enter File Name (Device Type)." 
Enter 4017. You are then asked to pre
pare the cassette recorder and press en
ter when ready. Position the tape before 
the 4017 file and press enter. You will be 
advised "Loading File 4017." 



ATTENTION 
SUBSCRIBERS 

We occasionally make our mailing list available 
to other companies or organizations with prod
ucts or services which we feel might be of interest 
to you. If you prefer that your name be deleted 
from such a list, please fill out the coupon below 
or affix a copy of your mailing label and mail it to: 

C.W. Communications/Peterborough 
HOT CoCo 

P.O. Box 975 
Farmingdale, NY 11737 

Please delete my name 
from mailing lists sent 

to other companies or organizations. 

address ______________________ _ 

city _______________ state __ zip ___ _ 

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

~PROGRAMMER'S 
SKETCH PAO~ 

Saves Time & is Easy to Use ~ Would You Like To Design: 

Durable & Attractive a) BUDGETS 
b) INVENTORY LISTS 

Have Fun & Learn c) GAMES, GRAPHICS 

The Kit includes: Two thick mylar coated graphs of the color computer's 
screen; step by step instructions for the beginner; two demo programs, and easy 
to follow "how to personalize" budgets that you write. 

Each Sketch Pad has print locations 
on one side and set screen locations 
on the other, along with their cor
responding commands and color 
codes. 

Don't delay, order yours today . .. 

; cANAoA.=-s!J~~{{_ y $I~ 21 
I EUROPE-$14.50 I 

L----------~ 
TO ORDER: 
CALL (707) 722-4280 

or WRITE TO: 

Cal i r. residents 
add 6% sales tax. 

(Postage paid.) 

.,-224 

REDCREST, CALIFORNIA 95569 

•• •• •• •• • • •• 

Now you can take the screen with 
you wherever you go: school, work, 
or play. If you get a good idea, 
simply pull it out and draw or write 
down what you thought directly on 
the screen. When you 're done with 
it, just wipe it off! 

,---------------------i 
: ORDER FORM SPI : 

: Quantity D : 
:Name J 

I I 
1 Address 1 
I I 
: City State __ : 

: Country ___ Zip ___ : 
I ~ I 
J Charge: -·-· o '.lilill. o : 

: Acct. No. : 

: Expiration Date : 

: Signature J L ____________________ J 

•• • • •• •• •• • 
• A Picture Is Worth • • • 

• • • • • • • 
• • • • 
• • • • 
• • • • 
• • • • 
• • • • 
• • • • 
• • • • • 
• I '1 C.: • 
• ....214 • • • 
• • • • 
• • • • 
• P.O. BOX 813 • • • 
• 

N. Bergen, N.J. 07047 • • (201) 330-1898 • 
• •• •• •• •• •• •• •• •• •• •• •• • • •• •• •• •• •• •• •• •• •• • • • 
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SELECTED 
****so FTWARE**** 

FOR THE COLOR COMPUTER 
Upgrade Your Color Computer! 

Complete so lderless kit s with easy-to-fo ll ow in · 
structions. 
4K-16K FOR ALL BOARDS . $19.95 
4K-32K FOR ALL BOARDS .. . ...... $54.95 

16K·32K FOR ALL BOARDS. . $39.95 
64K For E & F BOARDS & COCO 2 . . . $59.95 

•1t possible, please specify board revision. 

NOTE: All ICs used In our kits are first quality 
200NS Prime Chips and carry one full year warranty. 

EXTENDED BASIC KIT . $59.95 

THE HJL-57 KEYBOARD with FREE so ftw are for 
four function keys. 

REG. $79.95 SALE $74.95 
·Please specify model 

(original, F ve rsion or COCO 2) 

DISKETTE CAROUSEL 
with 72 color-coded envelopes. 

REG. $29.95 SALE $24.95 

VOLKSMODEM 
300 baud, direc t connect, ori g/answer automati cally 
selected . Comes with all COCO cables and battery. 

$74.95 
With COLORCOM/E Rompak or Disk. . . $109.95 

'REAL TALKER' 
with en hanced so ftware on tape & user's manual. 

Cartridge $59.95 

'REAL TALKER II' 
Same as above for COCO 2. 

$69.95 
Y·BRANCHING CABLE for disk systems .. $29.95 

PRINTER 
GEMINI 10X ... $289.95 

PBH SERIAL TO PARALLEL SWITCH 
Selectable printer and modem interlace. 

(Reg. 89.95) SALE $79.95 
PURCHASED WITH PRINTER ............ $64.95 

TAKE 20% OFF ANY 
SOFTWARE ORDER! 

All programs are In 16K machine 
language unless noted. 

TOM MIX SOFTWARE 
Tape Disk 

• DRACONIAN (32 K) .......... $27.95 $30.95 
• • SKRAMBLE . . . $24.95 $27.95 

• CRASH (32K) . . ... $24.95 $27.95 
• WORLDS OF FLIGHT (32K) ... $29.95 $32.95 
• SR-71 (32K Ext. Bas ic). . . $28.95 $31.95 
• TOU CHSTONE (32K). . .. $27.95 $30.95 
• KINGTUT . . $27.95 $30.95 
• BUZZARD BAIT (32K) ........ $27.95 $30.95 
• TRAP FALL .. . ........ $27.95 $30.95 
·THE KING (32K) . . ......... $26.95 $29.95 

SPECTRAL ASSOCIATES 
• GA LAGON (32K) ............ $24.95 $28.95 
• COLOR PANIC (32K) ......... $24.95 $28.95 
• CUBIX (32K) . . . $24.95 $28.95 

• • FROGGIE (32K) . . . $24 .95 $28·.95 
• LUNAR ROVER PATROL (32K). $24 .95 $28.95 
• LANCER (32K) . . .. $24.95 $28.95 
• MS. GOBBLER (32K) .. $24 .95 $28.95 
• WHIRLYBIRD RUN . . ....... $24.95 $28.95 
• GHOSTGOBBLER . . $21.95 

INTRACOLOR 
•• COLOR PEDE . $29.95 $34.95 
• ROBOTTACK ........ .. .... $24.95 $27.95 

•• CANDY CO. (32K) ............ $34.95 $34.95 
• • WILLY'S WAREHOUSE (32K) .. $34.95 $34.95 
• • INTRACOLOR GRAND PRI X 

(32K) . . $34.95 $34.95 

RAINBOW CONNECTION SOFTWARE 
RAINBOW SCREEN MACHINE 

(Ext. Basic Req .) .......... $29.95 $32.95 
SUPER SCREEN MACHINE 

(Ext. Basic Req .) .......... $44.95 $47.95 

DATA SOFT 
• ZAXXO N (32K) ............. $39.95 $39.95 

• • MOON SHUTTLE (Tape & Di sk) $29.95 $29.95 
• • POOYAN (32K-Tape & Disk) .. $29.95 $29.95 

COMPUTERWARE 
•JUNIOR'S REVENGE (32K) .... $28.95 $31.95 
• DOODLE BUG .............. $24.95 

•Requires Joystick .. Joystick Optional 
WE PAY POSTAGE on all orders In the United 
States & Canada. Overseas please add $3.00. (MN 
Residents add 6% sales tax.) We accept Visa, 
Mastercard , check or money order. U.S. funds only 
for foreign orders. C.0.D. please add $2.00. 

24 HOURS ORDER LINE 612-757-2439 

SELECTED SOFTWARE 
Dept. H, P.O. Box 32228 v205 

Fridley, MN 55432 
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When the file load has been com
pleted, a new screen presentation shows 
the device type, number of test steps, 
and the free-form data you entered. As 
the bottom of the screen advises, press 
enter when ready. You are now advised 
to prepare the interface, insert the IC to 
be tested, and press enter when ready. 

When you press enter, the message 
"Testing" appears. After a few seconds 
(if the IC tests correctly), you will see 
"Pass. IC Performs as Expected." 
Again the press-enter-to-continue mes
sage appears. When you press enter, 
you are brought back to the point where 
you are asked to prepare the interface 
and insert an IC. Here you can insert 
another IC for test. 

To see what happens when something 
goes wrong, disconnect pin 13 on the in
terface (using the DIP switch, or dis
connecting the wire to pin 13 if you have 
the IC breadboard-type interface). 
After you press enter, the testing mes
sage again appears . This time, however, 
the screen clears and states "IC Fails at 
Step 26.'' Below this you see the pin 
definitions, the expected response (the 
response from your 4017 data file), and 
the observed response (that produced 
by the UUT). Note that pin 3 is high in 
the expected response and pin 4 is high 
in the observed response. When you dis
connected pin 13 (enable) , the clock was 
not disabled as it should have been (step 
25 placed pin 13 at a one. But since pin 
13 was not connected, the IC was not 
disabled). Thus, the counting contin
ued, and the discrepancy in response 
was noted. Press enter to continue, re
connect pin 13, and try again. This time 
the IC passes. 

Reference Description 

Rl-R4 2.2k ohm, Y. -watt resistor 

This project provides a convenient 
way to learn about the operation of in
dividual ICs and test more than one in
dividual type of IC automatically. It 
also shows you how to use the Master 
Interface's peripheral lines for both in
put and output. You can extend the 
program to keep records of IC quality, 
print out failure reports, and incorpo
rate other automated functions. 

Next Month 

You are about to enter the world of 
external device control. For your next 
project, you are going to build a mouse, 
a two-wheeled, motorized vehicle. Your 
mouse will get its movement instruc
tions through the Master Interface us
ing a specially designed program. If you 
have ever seen Logo, you know that it 
accepts commands that tell a small rec
tangle (turtle) where and how far to 
move. 

The turtle draws a line as it moves 
and thus creates a graphics pattern on 
the screen. Your mouse accepts direc
tion and distance commands, but 
moves about in the real world. You'll 
even be able to attach a pen to it and 
create a drawing on a large sheet of 
paper. 

This project will require a minimal 
amount of woodworking, and com
ponents from sources other than Radio 
Shack. If you're going to build the 
mouse, I suggest you order the parts 
listed (Table 4) as soon as possible.• 

Address your questions and com
ments to J.J. Barbare/lo, RD#l, Box 
241H, Tennent Road, Englishtown, NJ 
07726. 

Part number Source 

271-1325 RS 

Cl, C2 1.0 µF tantalum electrolytic capacitor 272-1434 RS (JA) 

IC! 7805 + 5 volt regulator (T0200 Case) 276-1770 RS (JA) 

IC2-IC5 IRFD-1Z3 power MOSFET (4-pin DIP) 276-2073 RS 

Kl-K4 SPOT Microminiature PC Relay 275-240 RS 

SOI, S02 16-pin DIP socket 276-1998 RS (JA) 
PPl 9-volt de power-pak adaptor 273-1651 RS (JA) 

JI Y,-inch phono jack 274-251 RS 
Ml Dual motor assembly TM22K638 H/ R 
WHI, WH2 Wheel TM22K677 H/ R 
TS! 5-lug terminal strip 274-688 RS 

Miscellaneous: 1 square foot of Y. -inch plywood, PC board, wire, suitable case, solder, etc. 

Sources: RS: Radio Shack 
JA: Jameco Electronics, 1355 Shoreway Road, Belmont, CA 94002. 415-592-8007. Call for order
ing information. (Alternate source for parts where cited. Check catalog for part numbers.) 
H/ R: Herbach and Radman, Inc., 401 East Erie Ave., Philadelphia, PA 19134. 215-426-
1700. Call for ordering information. 

Table 4. Mouse Project List of Materials 



DON'T GET BURNED 
THE COLOR BURNER FROM 
GREEN MOUNTAIN MICRO 

ately I've been hearing that you want 
to program erasable read-only 
memories (EPROMs). It seems you 

want to create your own program 
cartridges, or make changes to 

your Basic ROMs, or turn your Coco into 
some different animal. 

The problem is, most EPROM 
programmers cost over SIOO , and SIOO is 
big dues to pay. You want to burn EPROMs, 
not get burned in price - or quality. 

So, I've put together the Color Burner, 
an EPROM programmer that will burn all 
the "27" family - 2716, 2732 , 2764 , 
27128. Yes, it will also burn 68764 
replacements for your Basic ROMs and, no, 
it won't break your budget. 

Although my Color Burner doesn 't cost 
a whole lot, you won't get burned over 
quality. I don't cut corners in hardware. 
I use the best fiberglass boards, with 
gold edges, protective solder masking and 
silk-screened legends. Before I send 
you a Color Burner, I test it by actually 
programming an EPROM. 

So how can it be good if it 's so 
inexpensive? First of all , you can only get 
a Color Burner from Green Mountain Micro. 
No dealers are adding to its price. Second, 
it isn't fancy. No high-tech power supplies 
are in sight. You 've got to add three 
homely, low-tech 9-volt batteries to get it 

going. Finall y, it won't set new standards 
of co mplex ity. It 's simple, hardworking 
and reliable. 

You can get your Co lor Bu rner complete 
or a la carte: try an assembled and tested 
unit, a kit, or just a bare board. Order it 
with or with out programming software. 
Both kits and assembled uni ts come with 
over 40 pages of documentation, complete 
program listings, and schematics. Nothing 
is hidden. 

Yo u'll burn th ose EPROMs, you won't 
get burned, and my technical support staff 
wi ll keep yo u from getting burned up if 
you have a question or need help. 

You Won't Get Burned 
with The Color Burner 

• Assembled/tested with software, S69.95 .. 
• Assembled/tested only, S64.95. 
• Complete ki t with software, S56.95. 
• Complete kit onl y, S49 95. 
• Boarcl/clocumentation with software, S30 
• Board/documentation , S23 
• Bare board onl y, S20 
• ColorPack 8/16K Rml/RAM cartridge kit , 

SI9.95 
• 2716 and 2732 EPROMs available. 

Specifications: 
Programs 24 /28-pin EPR01\ls, providing 
21/25-volt programm ing pulses under software 
co ntrol. Includes unwired personali ty module. 
Requires three 9-vo lt batteries (not included). 
'l\tpe so ft ware supports 2716 th rough 27128 and 
68764 /66 EPROM families. and requires 32/64 K 
Extended Color Basic. 

ALSO AVAILABLE FROM 
GREEN MOUNTAIN MICRO 
Lowerkit II*, S79.95 /S49.95 kit 

64K Color memory upgrade kit, S49.95 

MC-10 added 4K upgrade kit, Sl9.95 

CoCoPort interface, S49.95 /$39.95 kit 

RAM/ROM pack, S29.95 /Sl9.95 kit 

Scroll-A-Roll software video text 
display, $24.95 

TV Buff II •, improved to handle 
vir tually all monitors, Sl4.95 

Color Quaver, Software Music 
Synthesizer, Sl9 .95 

(Add S2.50 shipping and handling) 
• Spec1/y Color Computer or Coco fl 

The Micro Language Lab Presents 
"I.earning the 6809" 
• Authored by Color Computer Magazine 

columnist Dennis Bathory Kitsz 
• 24 half-hour lessons on twelve cassettes 
• 236 pages of tex t and complete clox for all 

the smart chips, including 6809E, 6821, 
6847, and 6883 

• 35 sample programs ready to load, list, 
and run 

• 1. 500 programmed question and answer 
system 

• Learn not only how to put a clot on a 
screen, but also where and why. 

s99 00 (p lus S3 50 shipping and handling). 
Dealer and club inquiries invited. 

Not sure' f<equest our sample page and 
table of co ntents. 

Green Mountain Micro 
Bathory Road, Box H ..-98 

Roxbury, Vermont 05669 
802-485-6112 
Hours: 9am-5pm , Monday-Friday 
CODNISA/MASTERCARD 
TRS-80 is a trademark of 'lltndy Corporation 



M1Ni~.:GRAPH 

FUN 
Graphics are a fun way to learn 

many of Basie's commands. 
What follows are 13 short, simple 
graphics programs that illustrate several 
programming techniques and draw 
some interesting screen displays. 

Play with these programs change 
lines, delete lines, put programs togeth
er, or put programs inside one another 
to create your own pictures. 

Program Listings 1 to 10 are pattern 
makers: flowers, circles within other 
patterns, borders in colors, and 
"Broadway Flashing Lights" for fram
ing and showing off your own produc
tions. Listings 11 to 13 are solid draw
ings: a heart, an ice-cream cone, and a 
screen that rolls off and back on for 
you. 

In Listing 1, line 20 chooses print 
characters (A). These characters cannot 
be less than 143 (lines IO and 70) or great
er than 256 (line 20). B changes the print 
location (lines IO and 30} if the character 
length is larger than 256 (line 30). 

Listing 2 is similar to the previous 
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Here's a simple intro
duction to video graphics. · 
Experiment and create 
your own screen displays. "' · 

one. However, only solid colore 
characters are chosen (lines (i() and 70) ~ 
They are not random choices. , ~-

The result of Listing 3 yields ~tP 
effect. It uses high-resolutiq,!l,:_ "'~ 
(line 10). A changes vallies-(line 
and 90) and draws lines (lines 30 
and a series of circles (line J.OQ .· 

Listing 4 draws a . :· 
series of lines from a 
central point (126,96) 
to a changing point 
on the edge of the 
screen (A,B). If you 
notice lines 30-(i() 
are changing the 
values of A and 
B, which govern 
the ex-



tent of their growth and set up loops 
with line 20. Line 20 draws the lines. Q 
in line 70 allows three different displays 
to be drawn by looping back to line 10, 
thus increasing X's value. 

Listing 5 uses the CIRCLE command 
to make an interesting series of circles. 
The Y variable changes the size of ovals 
in lines 20 and 50. 

Listing 6 uses PRESET to draw lines 
on a white background and PSET to 
erase the lines. The same procedure at 
the end makes the circle and erases it. 

In Listing 7, watch for the little line 
drawn at the top of your screen (line 
20) This stops, or puts a cap on the top 
of an opening. Try putting a remark af
ter the 4 in line 20. 

l jl CLS.0:A=l43:B=31 
2,0 A=A+RND(l6) :IFA>=256THEN7jl 
3,0 B=B+l:IFB=256THENB=3l:GOT02jl 
4,0 PRINT@B,CHR$(A); 
5,0 PRINT@479-B,CHR$(A); 
6.0 GOT03jl 
7,0 A=l43:GOT03jl 

Program Listing I. 

1.0 CLS.0:Z=l43:Y=l59:GOT06jl 
2,0 FORA=.0T05lj!STEP2 
3.0 PRINT@A,CHR$(Z);:NEXT 
4,0 FORA=.0T051,0STEP3 
5,0 PRINT@A,CHR$(Z);:NEXT:RETURN 
6,0 Z=Z+l6:IFZ>=256THENZ=l43 
7.0 Y=Y+l6:IFY>=256THENY=l59 
B.0 GOSUB2,0:GOT06.0 

Program Listing 2. 

System Requirements 

16KRAM 
Extended Color Basic 

Playing with numbers can be fun, 
and Listing 8 uses SET and a bit of fool
ing around with variables to produce 
blue and white lights. A changes the X 
and Y coordinates, "X"ing the colors. 

Listing 9 is similar to Listing 8 in that 
it produces a border of lights. This pro
gram uses the PRINT command and 
more colors. 

In Listing 10, line IO gives A$ its 
value and draws it repeatedly to pro
duce a frame. Notice that lines 10, 30, 
50, and 70 set a starting point for the 
DRAW command. A in lines 20, 40, (i(), 

and 80 governs the number of times A$ 
is drawn. Lines 20, 40, (i(), and 80 
change continually where A$ is drawn 
by using BM + or - . 

Listing 11 gives some "food for 
thought." Try changing 1.999 in line 80 
to 2. The color produced on my CoCo 
differs from time to time. 

1.0 PMODE4,l:PCLSl:SCREENl,l 
2,0 FORA=7.0T0184STEP2 
3,0 LINE(jl+A,5,0)-(254-A,15,0),PRES 
ET 
4,0 IFA<=25j!THENNEXT 
5,0 FORA=5.0T0151STEP2 
6,0 LINE(7jl,2jljl-A)-(185,jl+A),PRES 
ET 
7,0 IFA<=l9j!THENNEXT 
8,0 PAINT(2,2) ,jl,jl 
9.0 FORA=B.0T09jl 
ljljl CIRCLE(l28,ljljl),A,l 
11.0 NEXT 
12.0 GOT012.0 

Program Listing 3. 

GRAPHICS 

BY WAYNE MCARTHUR 
AND 

FLORENCE ABERNETHY 

Listing 12 uses simple DRAW and 
CIRCLE statements so you can send a 
Valentines CoCo Card. If you like, you 
can add your sweetheart's favorite song 
to this program. 

Last but not least, Listing 13 is a sim
ple demonstration of color in PMODE 
4. It made the background for the ice
cream cone (Listing 11). • 

Write to the authors at I 105-2()4. Fair
mont Drive, Saskatoon, Saskatchewan, 
Canada S7M 4P5. 

1.0 PMODE4,l:PCLSl:SCREENl,l:X=X+ 
2:GOT03jl 
2.0 LINE(l26,96)-(A,B),PRESET:RET 
URN 
3.0 A=A+X:GOSUB2,0:IFA>=255THEN4j!E 
LSE3.0 
4.0 B=B+X:GOSUB2,0:IFB>=l91THEN5.0E 
LSE4.0 
5,0 A=A-X:GOSUB2,0:IFA<=.0THEN6j!ELS 
E5jl 
6.0 B=B-X:GOSUB2,0:IFB<=.0THEN7j!ELS 
E6jl 
7,0 Q=Q+l:IFQ>=3THEN7.0ELSE1.0 

Program Listing 4. 

1.0 PMODE4,l:PCLSl:SCREENl,l:X=9.0 
:PLAY"Pl 
2,0 FORY=.jljljllTOlSTEP.,04 
3,0 CIRCLE(l26,96),X,jl,Y 
4,0 NEXT:PLAY"PlPl 
5,0 FORY=lTO,jljljllSTEP- . .02 
6,0 CIRCLE(l26,96),X,l,Y:NEXT:GOT 
01.0 

Program Listing 5. 
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10 PMODE4,l:PCLSl:SCREENl,l 
20 X=Jf : Y=Y+3 
JJ! LINE(255,191)-(X,0),PRESET 
4Jf LINE(0,191)-(255-X,0),PRESET 
5 0 LINE(0,0)-(255-X,191),PRESET 
60 LIN E(255 ,0)-(0+X,191),PRESET 
70 X=X+Y:IFX>=250THEN80ELSE30 
80 X=0 
90 LINE(255,191)-(X,0),PSET 
100 LINE(0,191)-(255-X,0),PSET 
110 LINE(0,0)-(255-X,191),PSET 
120 LINE(255,0)-(0+X,191),PSET 
130 X=X+Y:IFX >=250THEN20 
140 IF X+Y> =253TH EN 150ELSE90 
150 PCLSl:Y=0 
160 Y=Y+3:CIRCLE(l26,96),Y,0 
170 IFY>=90THEN180ELSE160 
180 Y=Y-3:CIRCLE(l26,96),Y,l 
190 IFY<=3THEN190ELSE180 

Program Listing 6. 

10 PMODE4 ,l:PCLSl:SCREENl,l :A 
-1 
20 X=X+4 : DRAW "BM126,0;C0D5 
30 CIRCLE(l26;96) , X,0,1, . 25,. 75 
40 CIRCLE (126,100), X,0,l,.75,.2 
5 
50 IFX >=95THEN60ELSE20 
60 PAINT( l26 ,94),0,0 
70 A=A+l:IFA >=4THENA=A+3 
80 IFA>=l89THENA=A-3 
90 LINE(0,A)-(255,A),PRESET 
100 I FA>=l91THEN110ELSE70 
110 GOT0110 

Program Listing 7. 

Program Listing 8. 
10 CLS0 
20 A=A+9:IFA>=63THENA=0 : X=X+2: I F 

X>=6THENX=3 
30 SET(A,0,X):SET(63,A-A/2, X) 
40 ·SET(0,32-A/2-l, X) :SET(63-A,31 
, X) :GOT020 

10 CLS0:A=l43 
20 A=A+l6:IFA>=256THENA=l43 
30 B=B+l:IFB>=32THENB=0 
40 PRINT@B,CHR$(A); 
50 PRINT@31-B,CHR$(A ) ; 
60 PRINT@479 - B,CHR$( A); 
70 PRINT@448+B,CHR$(A); 
80 C=C+32 : IFC >=479THENC=0 
90 PRINT@448-C,CHR$(A); 
100 PRINT@0+C,CHR$(A ) ; 
110 PRINT@3l+C,CHR$(A); 
120 PRINT@479-C,CHR$ ( A); 
130 GOT020 

Program Listing 9. 

10 DRAW"BM7,15;":A$="C2El0Fl0Gl0 
Hl0;":PMODE 1,l:PCLS3 : SCREEN1,0 
20 A=A+l:IFA<l3THENDRAWA$:DRAW"B 
M+20, 0;": GOT020 
30 DRAW"BM-20,0 
40 A=A+l:IFA<23THENDRAWA$:DRAW"B 
M+0 ,+20;": GOT0 40 
50 DRAW"BM+0,-17 
60 A=A+l:IFA<36THENDRAWA$:DRAW"B 
M-20,0;":GOT060 
70 DRAW"BM+6,-20 
80 A=A+l:IFA<45THENDRAWA$:DRAW"B 
M+0 ,-20;" :GOT080 
90 PAINT(2,2) ,l,2:PAINT(20,2 2 ) ,4 
,2:GOT090 

Program Listing 10. 

CMJ-IF 
MUL Tl-FUNCTION 

PLUG-IN CARTRIDGE 
FOR 

10 PMODE4,l:PCLS:SCREEN1,l 
20 GOT060 
30 FORA=0T0121STEP3:X=X+l 
40 CIRCLE (126,191-A),X,0,.5,0,. 
5 
50 NEXT:RETURN 
60 CIRCLE(l26,50),47,l 
70 PAINT(l26,52) 1 1 1 1 
80 FORA=0T0256STEP1.999 
90 LINE(0+A,0)-(0+A,191),PSET 
100 NEXT:GOSUB30 
110 GOT0110 

Program Listing 11. 

10 PMODE3,l : PCLSl:SCREENl,0 
20 DRAW"BM126,56;C4H4F4E4G4C1Dll 
0C4H80C1Rl60C4G80E80U5R3 
30 CIRCLE(88,80),45,4,l,.48,.92 
40 CIRCLE(l64,80) ,45,4,1, .6,l 
50 PAINT(l25,100),4,4 
60 GOT060 

Program Listing 12. 

10 PMODE4,l:PCLSl:SCREENl,l 
20 GOSUB80 
30 FORA =0T025 6STEPX 
40 LINE(0+A,0)-(0+A,191),PRESET: 
NEXT 
50 FORA=0T0256STEPX 
60 LINE(0+A,0)-(0+A,191),PSET:NE 
XT 
70 GOT020 
80 B=B+l:IFB=2THEN X=2:B=0:RETUR 
N 
90 IFB=lTHEN X= l.999:RETURN 

Program Listing 13. 

. " 

" " TRS SOC & TOP 100 
COMPUTERS 

Selling HOT CoCo will make 
money for you. Consider the facts: 

PROVIDES 
AN EXTENDER 

2 PARALLEL PORTS 
2 COUNTER/TIMERS 

1 SERIAL COMM. LINE 
SPEECH SYNTHESIS 

4 OR SK EPROM/ROM SPACE 
SPEECH FROM TEXT, BASIC, RTTY 

INTERFACE FOR *CMJ·TU 
*(CW, RTTY, SSTV, FAX) 
* CONTACT * 

MAGNUM DISTRIBUTORS INC. 
1000 8. DIXIE HY. W. #3 

POMPANO BEACH, FLORIDA. 330eO 
TLX. 614306 aoo-1eo-aoo2 
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Fact 1: Selling HOT CoCo in
creases store traffic-our dealers 
tell us that HOT CoCo is one 
of the hottest-selling computer It , . ., " 
magazines on the newsstands. l /J 
Fact 2: There is a direct correlation be- " 
tween store traffic and sales-increase the num
ber of people coming through your door and you'll increase 
sales. 
Fact 3: Fact 1 + Fact 2 = INCREASED SALES, which 
means more money for you. And that's a fact. 

For information on selling HOT CoCo, call 800-343-0728 
(In N.H. call 924-9471) and speak with Ginnie Boudrieau 
our bulk sales manager. Or write to her at HOT CoCo 80 
Pine Street, Peterborough, NH 03458. ' 

LHJ@Tr Co Co 80 Pine Street 
Peterborough, NH 03458 

800-343-0728 



KEY-Z64K 

o ACCESS YOUR 64K R;tt AS TWO 32K BtfD<S FR!J1 BASIC 
IT'S LIKE fJAVING TWO C!J1PUTERS IN CM ! ! ! 

o fJAVE SEPARATE PROGP.lt!S IN EACH ~ AND SWITCH 
INSTANTLY B(Tl.IEEN THEM WITH SIMPLE KEYSTROKES 

o fJAVE ft.IE LARGE PROGR;tt THAT OCCUPIES BOTH ~KS 

o RIJll TWO PROGR;t!S AT THE si:t!E TIME WITH 
FOREGROIJllD/BACKGROIJllD MULTI-TASKING 

o ADDS 16 NEW CCJtW.IDS TO EXTENDED OR DISK BASIC 
PASS VARIABLES BETWEEN 8'tiKS - CALL SUBROUTINES 
ACROSS BANKS - VIEW TEXT OR GRAPHICS FR!tl 
EITl£R ~ - COPY MEMORY ACROSS 8'tiKS, START 
AND STOP MULTI-TASKING, ALL WITH BASIC C~DS 

o INCLUDES 8 KEYB~RD C~DS TO ALLOW 9-l!TCHING 
~KS.~ MULTI-TASKINGi .. ~EAK, RESET, COLD STARTS 
AND DuPLICATING ft.IE t:mK TO THE OTHER 

o WORKS WITH CASSETTE OR DISK BASED SYSTEMS 

o WORKS ft.I ~ 32K OR 64K COCO WITH EXTENDED 
OR DISK BATIC AND GOOD 64K MEMORY CHIPS 

ORDER YOUR KEY-264K TODAY by sending check or 
money order for $39.95 (Cassette) or $44.95 (Disk) 
plus $2.00 postage U.S.A. ($5.00 outside U.S.A.) 
Mass. residents add~ sales tax. COD (add $3.00), 
~STERCARD, or VISA call (617) 263-1737 

KEY COLOR SOFTWARE 
P.O. BOX 360 

HARVARD, MA. 01451 

CP/M 
FOR YOUR COLOR 

COMPUTER 
• Now have access to the largest library of 

programs available 

~48 

• CP/M is the recognized leader in professional 
and personal software 

• Adds the power of a 4 MHz, Z80A 
• CP/M 2.2 included 

• No modifications are necessary. Simply plug 
into the cartridge port and plug Radio Shack's 
disk controller into it. · 

• Maintains full Radio Shack compatibility 
•Requires 64K memory and one or more disks 

with controller 

$250.00 
WAYNE TECHNOLOGY 

P.O. BOX 5196 ·ANAHEIM, CA 92804-1196 
(714) 772-5757 ~ i ro 

Radio Shack™ Tandy I Radio Shack Corp. I CPM™ Digital Research 

~ See List of Advertisers on page 99 

...... ....... ....... 

... ... 
. ........................................... . 

::::::: ::::::: 
::::::. ::::::. ...... . ..... ... . .. ::::::: ::::::: 

..... Peripherals 
THE 

INTRONICS 
EPROM 

PROGRAMMER 
Newly Designed Unit 

NEW VERSION 2.5 
0 Plugs into ROM pack port. 0 Now program BK x 8 EPROM in 15 
Seconds. 0 On board firmware included. 0 No personality modules 
required. 0 Will program most EPROM's. 0 High quality zero inser
tion force EPROM socket. 

Enclosed in Molded Plastic Case 
Price: $l4Q 

SPLC-1 Lower Case 
FOR THE COLOR COMPUTER & TDP-100 $5 9 • 9 5 
0 TRUE LOWER CASE CHARACTERS 0 NO CUTTING OR 
SOLDERING 0 FULLY COMPATIBLE WITH ALL TRS-80C 
(SPECIFY REVISION BOARD) [NOT COMPATIBLE WITH COCO 2] 
0 INVERTED VIDEO AT A FLIP OF A SWITCH 

FULLY ASSEMBLED. TESTED 
& GUARANTEED FOR 90 DAYS 

IDUR SOURCE FOR THE 

COLOR 
COMPUTER 

NEW SOFTWARE 
OS-9BBS ..... $89.95 
D MULTI-USER CAPACITY D FAST
ER THAN MOST BBS's D MULTI

---------- TASKING (NO LONGER COM
'DRIVEOFORCOCO . $329 PLETELY TIES UP YOUR COCO] 0 
' DRIVEl FOR COCO .................... $229 REQUIRES OS-9 AND BASIC 09 

•GUARANTEED FOR ONE FULL YEAR 

· D1sKcoNTROLLERF0Rcoco ....... s139 OS•9* 40-Track 
·SATURN Rs·m PORT ExAANDER ..... s 30 Program ..... $24.95 
· PONER·ON L.E.D. KIT · · · · .$ 6 0 NOW OPERATE 35/40/80 DOUBLE-
• FRONT RESET SWITCH KIT .......... $ 7 SIDE. DOUBLE DENSITY DRIVES 
•LIBRARY CASE HOLDS 70 DISKS ...... $ 23 UNDER 0S•9 
•NEW MULTl·COLOR RAINBCIN DISKS .. $ 25 

• ELEPHANT DISKS SSDD ... ......... $ 23 
· s PRIME 64K RAM·cH1Ps ... s 50 64K Terminal 
•GEMINI IOX PRINTER . . .. $299 

·HAYES SMART MODEM 300 . .. $235 Package ...... $19.95 
F·A·S·T· UPGRADE SEKV/CES · · · ···· $CALLI 0 AFFORDABLE 0 REQUIRES 64K 

MEMORY D GIVES YOU 52-58K 
BUFFER D WRITES TO DISC D 
READS IN FROM DISC D ST AN
DARD DISPLAY 

111:111 ;11111; ;1!1m · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·:4•4~ • 

..... .. Peripherals 
62 COMMERCE DRIVE 
FARMINGDALE. NY 11735 

(516) 249·3388 
Formerly Saturn Electronics 

(Dealer Inquiries Invited) 
•MINIMUM $2.00 SHIPPING & HANDLING . 
• NYS RESIDENTS ADD SALES TAX. 
•ALL OTHER ORDERS ADD 4% SHIPPING. 

• OS-9 Trademark of Microware, Inc. • 
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DATABASE MANAGEMENT ( r.-;J 
------------------------------------ ~lnrt~t.Jj 
BY JOSEPH A. RYAN 

_ (O\.O_ 

MAIL-BEL 

Y ou've seen it before-a mailing
list/label-making, database man

agement program-ho hum. But, before 
you tum the page, look at the differ
ences that set this program apart. Mail
Bel has no fields to label, no record 
lengths to set, and it stores and retrieves 
data from either cassette or disk. It al
lows you to transfer data from one stor
age medium to the other. 

You can sort all data alphabetically 
by last name, state, city, and numerical
ly by zip code or telephone number. 
You can also search for any given 
name, number (or portion thereof), in 
the entire file, and return the result to 
screen or printer (or both). 

Mail-Bel prints one- or two-column 
labels and lets you presort data to print 
labels or lists alphabetically or numeri
cally. 

After sorting according to some pre
chosen pattern, you can pre-select the 
starting and ending record numbers that 
you want · to label. You can, for exam
ple, re-sort the list according to zip 
code. Then, by inspecting the screen 
listing, you can determine the starting 
and ending records that have the same 
zip code. 

Input these record numbers and they 
will be the only labels printed. Mail-Bel 
lets you search for a common factor 
and print only data that meets the 
search criteria, complete with a heading 
text, date, and an optional ending text. 

The program has a telephone number 
entry following the asterisk after the 
state and zip code that might also serve 

System Requirements 

32KRAM 
Extended Color Basic 

Disk and Printer (optional) 
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Not just another label
making/mailing-list data
base program. Mail-Bel 
offers a big difference. 

as an account number, membership 
number, or similar entry. 

As written, Mail-Bel requires up to 12 
digits for the telephone entry. If you 
don't need it, enter the asterisk. If you 
don't insert anything after the asterisk, 
the program automatically adds 12 
spaces to the record after you press the 
enter key. If you need more than 12, 
you'll have to change several values 
within the program. (See the remark 
statements.) 

The CHR$() and other special print
er-control routines are for use with the 
Star Micronics (Gemini) model 10-X 
printer. Users of Epson, Okidata, and 
Radio Shack printers need to make 
some slight modifications. Those with a 
Radio Shack LP VII/ DMP-100 printer 
must delete all these printer-control 
calls and, in the areas of auto-line feed
ing or skip-to-top-of-next-page com
mands, must insert dummy PRINT#-2 
FOR . .. NEXT loop routines. This is 
especially true in the label-making sub
routine where the program allows you 
to set the vertical spacing between la
bels. 

Apart from these modifications, the 
program does, with all printers, all the 
optional capabilities, except the selec
tion of type font/size modes (see lines 
141-142). The Listing is documented 
with REM statements to guide you in 
your printer control-code modifica
tions. This should help in customizing 

the program for your use. 

Using the Program 

The PCLEARO and POKE 25,6: 
NEW commands prior to loading gives 
maximum string storage for the 32K 
Coco. (Disk users type PCLEARl.) I 
have left out the "vitamin E" POKE 
(POKE 65495,0) since some cannot use 
it. If you do use it, be sure to insert the 
slow-down POKE (POKE 65494,0), 
prior to any print routine. 

After you type in and debug the pro
gram, you see a menu of 10 selections. 
The first is Input Data. The program 
prompts you for entry, with lines across 
the top of the screen indicating the in
puts and their order. Each input (last 
name, first name and initial, address, 
city, state, and zip code) is separated by 
a comma. 

The entry after the state and zip code 
is an asterisk followed by the telephone 
number or code. If you enter nothing 
after the asterisk and hit enter, the pro
gram automatically adds 12 spaces. If 
you enter fewer than 12 characters after 
the asterisk, it fills in the balance of 12 
spaces. 

You need this in one of the sort rou
tines. As you enter each character, a line 
immediately above the entry line indi
cates the number of characters already 
entered in that particular record (L = ), 
and the total characters entered so far in 
the entire file (LL=). To exit this mode, 
hit enter when prompted for the next 
record. 

The second menu item, Replace Items, 
prompts you for the item number to be 
replaced. You might have to use menu 
number 5 to read the file if you don't 
know its number. After entering the 
item number to be replaced you see the 
existing record, as on file, and enter the 
new data. Input the item again, com-



pletely, because you cannot edit the 
data. 

The third item, Add to List, is used in 
place of item 1 after the list has been 
started or loaded from storage media, 
for addition. It operates the same as 
item 1. 

The fourth menu item, Delete Items, 
again prompts you for the item number 
to be deleted . Entry of this number 
causes a repeat of the same question. 
Remember as you delete an item, the 
program decrements all items with 
higher numbers by one number. If you 
are deleting more than one item, ·start 
from the higher numbers and work to
ward the lower numbers. 

The fifth item, Print All Items, pre
sents a submenu asking if you want the 
output to screen, printer, or both. 
•If you choose Screen, the program 
prompts you as to whether the list is a 
"mailist," or a "shortlist." (A mailist is 
a complete record and the shortlist con
tains entries of only a portion of data 
such as last name only, first name only, 
and a telephone number.) This is merely 
to determine how many items should be 
displayed on the screen. 
• If you choose the printer output, you 
receive prompts for the printed format. 
In the screen output, a tone signals you 
to hit enter to return to menu. This is 
automatic in the printer mode. 

The sixth item, Save Items, asks the 

name of the file to be saved (eight char
acters for tape, plus three extension 
characters for disk) followed by a tape 
or disk prompt. If you choose the tape, 
you hear a tone when the items are 
saved. Hit enter to return to menu. If 
you choose disk, the return is automatic. 

The seventh item, Load Items, is a re
verse of Save Items and allows loading 
from either tape or disk. You can go 
from one to the other and move files 
from one medium to the other. 

Item 8, Make Address Labels, gives 
you the option of printing one label or 
duplicates. You can set the spacing ver
tically, between labels. Setting the hori
zontal tabs for double labels can be 
done in the program. (See lines 
162-164.) You can also set the type size. 

Item 9, Search 6 Sort Routines, has 
the following submenu: 

I. Sort by Last Name 
2. Search 
3. Sort by State/ Zip/Other 
4. Done 

The first is a simple bubble sort of the 
entire list alphabetically by last name. 
The second is a global-search routine 
that prompts you for the output media 
(screen or printer). If you select printer 
you are asked if you want to add a head
ing text to the printout. If so, you are 
asked for a date and if you want a fol
lowing text. The leading and following 

Program Listing. Mail-Bel 

are optional. If you don't want them, 
hit enter to start the search and print
out. 

Item 3 lets you sort by state, zip code, 
or telephone number. Without the "vi
tamin E" POKE, a typical list of 200 
names, addresses, and telephone num
bers (about the limit for a 32K CoCo) 
could take up to 14 minutes for a full re
sort. An average sort takes between 
three and six minutes. 

Done, the last item, is a return to the 
main menu call . When you return to the 
main menu, the last item, Print List 
Heading, is a repetition of the heading 
printer routine used in the Search sub
routine, but it is for a printout to printer 
for the entire list. 

Modifications 

REM statements indicate modifica
tions for printer differences. 

If you plan to use the telephone num
ber portion of the record for other data, 
you must determine the maximum 
number of characters and change the 
number 12 in lines 40, 70, and 238. 

Other than these modifications, you 
are on your own as far as improving 
and adding features.• 

Address correspondence to Joseph 
A. Ryan, P. 0. Box 622, Florence, MS 
39073. 

0 ' MAIL-BEL - VER. 5.1-10/8/83-J 
. A. RYAN 

15 PRINT@326,"(7 ) LOAD ITEMS" 
16 PR I NT@358,"(8) MAKE ADDRESS L 
ABELS " 1 CLS 

2 CLEAR 15000:DIM S$(2 10):DIM LN 
$ ( 5) 
3 POKE150,87: ' SET THIS POKE TOP 
RINTER SPEED. SEE R. S.MANUALS 
4 LL=0 
5 CLS 
6 PRINT@8,"MAILING LIST" 
7 GOSUB24l : PR I NT@39,"SPACE LEFT" 
; PS 
8 PRINT @64,STR ING$(4,CHR$(128)) 
;"P~INTER TO 600 BAUD";STRING$ ( 8 
,C HR$( 1 28)): 'IF YOUR PTR. IS SET 

FASTER, CHANGE 600 TO YOUR SPEE 
D 
9 PRINT@l34, "(l) INPUT ITEMS" 
10 PR I NT @166,"(2) REPLACE ITEM S 
n 

11 PRINT@l98,"(3) ADD TO THE LIS 
'r n 

12 PRINT@230," ( 4) DELETE I'r EMS" 
13 PRINT@262 ," ( 5) PRINT ALL ITEM 
S" 
14 PRINT@294,"(6 ) SAVE I'rEMS" 

17 PR I NT@390,"(9) SEARCH & SORT 
ROUTINES" 
18 PRINT@422,"(10) PR I NT LIST HE 
l\.DING" 
19 PR I NT@459," (l-10)"; 
20 INPU'r M 
21 IF M<0 OR M>l0 THEN 4 
22 ON M GOSUB 24,50,27, 74 ,87,109 
,12,0,135,165 ,2 10 
23 GOTO 5 
24 'INPUT/ADD 
25 IF Y>l THEN RETURN 
26 Y=l 
27 L=0:CLS:PRINT"LN, FN, ST, CY, 

STZP *ACPHCODE" 
28 PR I NT@32, "put *at end of eac 
h entry w/o tele.#" 
29 PRINT@l00,"PRESS <RETURN> WHE 
N DONE" 
30 PRINT "ITEM" Y; 
31 S$(Y)="" 
32 A$=INKEY$:IF A$=""THEN 32 
33 I F PEEK(343)<>247 THEN 37 

Listing continued 
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Listing continued 

34 L=L-1: IP L<.0 THEN 27 
35 S$(Y)=LEFT$(S$(Y),L) 
36 GOTO 42 
37 IF A$=CHR$(13) THEN 46 
38 S$(Y)=S$(Y)+A$:GOTO 42 
39 P=INSTR(S$(Y),"*") 
4,0' IF LEN(MID$(S$(Y) ,P+l) )<12 TH 
EN S$(Y)=S$(Y)+STRING$(12-LEN(MI 
D$(S$(Y),P+l) )," ") 
41 RETURN 
42 L=LEN(S$(Y)) 
43 PRINT@l61,"LL=";LL;"L=";L:PRI 
NT @193,S$(Y) 
44 IF L=.0 THEN 27 
45 GOT032 
46 IF S$(Y)="" THEN RETURN 
47 GOSUB39:Y=Y+l 
48 LL=LL+L:GOT027 
49 I 

5,0' 'REPLACE 
51 N=,0':L=.0 
52 CLS:PR!NT@9,"REPLACE ITEMS" 
53 PRINT@34,"PRESS <ENTER> WHEN 
FINISHED" 
54 PRINT:INPUT "ITEM NO. TO REPL 
ACE";N 
55 PRINT"OLD ITEM WAS: ";S$(N):L 
L=LL-LEN(S$(N)) :S$(N)="" 
56 IF N=,0' THEN RETURN 
57 PRINT"REPLACEMENT"; 
58 A$=INKEY$:IF A$="" THEN 58 
59 IF A$=CHR$(13) THEN 73 
6,0' IF PEEK(343)<> 247 THEN 64 
61 L=L-l:IF L<,0' THEN 51 
62 S$(N)=LEFT$(S$(N),L) 
63 GOTO 65 
64 S$(N)=S$(N)+A$ 
65 L=LEN(S$(N)) 
66 PRINT@224,"LL=";LL;"L=";L:PRI 
NT@256,S$(N) 
67 IF L=,0' THEN 58 
68 GOTO 72 
69 P=INSTR(S$(N),"*") 
7,0' IF LEN(MID$(S$(N),P+l))<l2 TH 
EN S$(N)=S$(N)+STRING$(12-LEN(MI 
D$(S$(N),P+l))," ") 
71 RETURN 
72 GOTO 58 
73 GOSUB69:LL=LL+L:GOT051 
74 'DELETE SUBROUTINE 
75 N=,0' 
76 CLS:PRINT@9,"DELETE ITEMS" 
77 PRINT@34,"PRESS <ENTER> WHEN 
FINISHED 
78 PRINT:INPUT "ITEM TO DELETE"; 
N:IF N<l THEN GOTO 5 
79 IF N>Y-1 THEN 78 
8,0' IF N=,0' THEN RETURN 
81 FOR X=N TO Y-2 
82 S$( X)=S$( X+l) 
83 NEXT X 
84 S$(X)="" 
85 Y=Y-1 
86 GOTO 74 
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87 'PRINT SUBROUTINE 
88 CLS 
89 PRINT@l34,"l. SCREEN ONLY" 
9,0' PRINT@l66,"2. PRINTER ONLY" 
91 PRINT@l98,"3, SCREEN & PRINTE 
R" 
92 INPUTM:IF M<l OR M>3 THEN 89 
93 ON M GOTO 94,1,04,94 
94 CLS:INPUT"IS THIS A MAIL.LIST 
(1) OR A LIST WITH SHORTLINES(2) 

n; G 
95 IF G=l GOSUB 219 ELSE IF G=2 
GOSUB22,0' 
96 FOR X=l TO Y-1 STEP D 
97 FOR Z=X TO X+DD 
98 PRINT Z;S$(Z) 
99 NEXT Z 
1,0',0' INPUT"PRESS <ENTER> TO CONTI 
NUE";C$ 
1,0'1 NEXT X 
1,0'2 IF M<>3 THEN 1,0'8 
1,0'3 IF H$="Y" THEN GOS UB 217 ELS 
E 1,0'4 
104 PRINT#-2,CHR$(27);CHR$(78) ;C 
HR$(5);:FOR X=l TOY: 'PTR.SKIP-0 
VER-PERFORATION FEATURE 
1,0'5 IF S$(X)<>"" THEN PRINT#-2,X 
;S$(X) 
1,0'6 NEXT X 
1,0'7 IF T$="Y" OR TX$="Y" THEN P 
RINT#-2:PRINT#-2:PRINT#-2,TT$ 
1,0'8 IF M=l THEN RETURN ELSE IF M 
>l THEN PRINT#-2,CHR$(12) :RETURN 
: 'PTR . ADV. TO TOP OF NEXT PGE. 
1,0'9 INPUT"SAVE TO DISK(D) OR TAP 
E(T) :";L2$:IF L2$="T" THEN 246 E 
LSE 11,0 
11,0' CLS:PRINT@l35,"SAVE ITEMS ON 

DISK" 
111 INPUT"DISK FILE NAME";FF$ 
112 OPEN "O",#l,FF$ 
113 FOR X=l TO Y-1 
114 WRITE#l,S$( X) 
115 NEXTX:'PUT#l,Y:NEXT X 
116 CLOSE#l 
117 CLS:PRINT"FILENAME IS: ";FF$ 
118 PRINT"HIT <ENTER> WHEN READY 
":INPUTR$ 
119 RETURN 
12,0' INPUT"LOAD FROM DISK(D) OR T 
APE(T)";Ll$:IF Ll$="T" THEN GOTO 

258 ELSE 121 
121 CLS:PRINT@l36,"LOAD ITEMS FR 
OM DISK" 
122 INPUT"DISK FILE NAME";FF$ 
123 OPEN "I",#l,FF$ 
124 Y=l 
125 IF EOF(l)=-1 THEN 131 
126 INPUT#l,S$(Y) 
127 PRINTS$(Y) 
128 LL=LL+LEN(S$(Y)) 
129 Y=Y+l 
13,0' GOTO 125 
131 CLOSE #1 

Listing continued 
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DISK DRIVEsc·o co 
for the SPECIAL 

TE AC & TA ND ON DIS K DRIVES 

4 0 t r • c lt • ~ m1 l rk·t rk 
FULLY CO MPATIBLE 

Co Co 

drive 0 
$339.00 

drive 1 

$199.00 

5" DISKE'ITES! 
SOIT SECT.PR 

40 TRACK 
$19. 90 DOUBLE DENSITY WITH 

HUB REINFORCING RINGS 
PACKAG E OF 10 

A 

HARD DISK DRIVES 
PARALLEL INTERFACE ~ 
for the GEMINI printer 

5 meg $1295 10meg $1595 300 to 9600 baud $ 5495 
··COMPLETE · ·· ·· · JUST PLUG IN· ·- - · complete with cables 

HARD DISK - OPERATING SYSTEM fe atures 

FULLY INTEGRATED INTO COLOR DISK BASIC 
TAPE TO HARD DISK 

PROJECT BOARDS . DISK TO HARD DISK 
HARD DISI< TO TAPE 

HARD DISK TO DISK 

DUPLICATE 

COLD START 
M·RUN 

ALL EXTENDED BASIC COMANDS 

PER IPHERAL H- DOS UTILITY PACK 

GO LD PLATED EDGE CONNEC TOR 

FOR PERIPHERAL EXPERIMENTS 

$ 29~ 

BOO T STRAPS OS - 9, FLEX . MOI R (ma sie r d1 rec1ory) 
$ 129°0 

64K Memory Expansion Kit 
All parts and complete 1nstruct1ons 4900 

NOW AVAILABLE!! 
OS 9 users ....... COLORMODEM 300 
128K MEMORY board 
MEMORY MAPPED INTO 
32K BYTE BLOCKS 
including RAM chips 

direct connect smart modem card 
multipak interface compatible 
auto answr, auto dial, re-dial, search, 
full audio line monitoring 
full duplex , 300 baud $169.95 PRICE .. .... call? 

SOFTWARE 
VIP WRITER . . 

VP SP EL LER .• 

S6FT LAW 

V1 P C ALC .... .. ....... . . . .. . ... • 
VIP TER M IN AL . . ..• 
VIP DATA BAS E .. 
VIP DISK· ZAP .. . .. . .. . . .. . . . . .... . 

ROM 0 
S 599.5 S59 . 95 

S 5 9 ,95 5 5995 
S 49 . 9.5 S"'995 

5 59 .95 
5 49 . 95 

COM PU T E AWARE T O 
• JU N IO R'S REVEN G E. , .. S28 .9S SJ 1 .9 5 
• TI M E PAT ROL , 524 .95 529 .95 
• HYPE R ZONE .... ..... ... ........ . ... 576 .95 S19 .9S 
+ CO L OR Bt.S tC COM PILER SJ9 .95 
6 4)( SCRE EN EJ:PAN OER 164 KJ .... ..... . .. 524 . 95 5 27 . 95 
· THE SOU RC ERER ....................... S J4 . 9.5 S J9 . 95 
.. 015 1': MACRO ASSE MBLE R .\ XRE F . S 49 , 9.5 
• CO LO R EOIT O R . • • ... .. .... , S24 .95 5 29 . 95 
.. COLOR M ONIT OR . . •. • • .. • . ........ .... 5 24 .95 5 27 . 95 

CANADA 
MICRO R.G .S. INC. 

751, CARRE VICTORIA. SUITE 403 
MONTRE AL, QU EBEC. CANADA. H2Y 2J3 

Regular Tel. (514)287-1563 
Canadian Toll Free 800-361-5155 

ELITE SOFTWARE T o 
El lTE· W O R O ... .. .... ... . .. ... .... .. .... .... . . S5 9 .9 .5 559 . 95 
ELITE·CALC ... ... ...... .. .. ... . .. . .. .... ... ... S59 .95 S.59 .95 

COGNITE C T o 
TEL EW RIT ER 114 .. ..... .. .. . ......... . . ...... S49 . 9.5 S.59 .95 

PRICKLY· PEAR SOFTWARE T O 
,t, DVENT U l'IE IN WONOEl'll.ANO .. S '.14 . 95 S29 .9.5 
T H( DISK M ANA C ER S 29 .9 .5 
THE DISK MA STER • 

CANADA 
New! TORONTO OFFICE 

696 Yonge St., #704 
Tel: (416) 967-1730 

Canadian Toll Free 800-361-5155 
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"THE CODE BUSTER" 
disassembles any 6809 or 6800 

machine code program Into beautiful source 

• Learn to program like the experts! 
• Adapt existing programs to your needs! 
• convert your 6800 programs to 6809! 
•Automatic LABEL generation. 
• Allows specifying FCB's, FCC's, FDB's, etc. 
• constants input from DISK or CONSOLE. 
• Automatically uses system variable NAMES. 
• Outp ut to console, printer, or disk file . 
• Available for all popular 6809 operating systems. 

FLEX™ $100 per copy; specify S" or 8" diskette. 
OS·9™ $1 so per copy; specify S" or 8" diskette. 
Uni FLEX™ $300 per copy; 8" diskette only. 

For a free sample disassembly that'll convince 
you DYNAMITE+ is the world's best disassembler, 
send us your name, address, and the name of 
your operating system. 

DISASSEMBLES OS-9, FLEX, DOS FILES 

Order your DYNAMITE+ todayl 
see your local DYNAMITE+ dealer, or order di
rectly from csc at the address below. we accept 
telephone orders from 10 am to 6 pm, Monday 
t hrough Friday. Call us at 314-576-5020. Your VISA 
or Mastercard is welcome. Orders outside North 
America add SS per copy. Please specify diskette 
size for FLEX or os-9 versions. 

computer Systems Center 
13461 Olive Blvd. 

Chesterfield, MO 63017 
(314) 576-5020 

UniFLEX software prices include maintenance 
for the first year. 

DYNAMITE+ is a trademark of computer systems center. (.\ 
t . . . ; 

FLEX and UniFLEX are trademarks of TSC. 
05·9 is a trademark of Microware and Motorola. 

Dealer Inquiries welcome. 
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Lisl iflg continued 

132 PRINT"FILE ";FF$;" HAS BEEN 
LOADED LL=";LL 
133 PRINT"HIT <ENTER> FOR MENU": 
INPUTR$ 
134 RETURN 
135 CLS:PRINT@2,"THIS IS THE ARE 
A FOR ADDRESS LABELS" 
136 INPUT"FIRST RECORD,LAST RECO 
RD TO BE PRINTED";Il,I2 
137 INPUT"0 FOR SCREEN 2 FOR PRI 
NTER";U:IF U=l OR U>2 OR U<~ THE 
N 137 
138 IF U=0 THEN GOTO 141 
139 PRINT"WHAT CHARACTER MODE? ( 
DEFAULT IS STANDARD ASCII)":PRIN 
T"l=ITALIC":P~INT"2=PICA":PRINT" 
3=COND.":PRINT"4=ELITE":GOSUB180 
140 PRINT"INSERT LABEL PAPER HER 
E-":INPUT"ENTER #OF COLUMNS (1 
OR 2)";CC:IF CC<l OR CC>2 THEN 1 
4.0 
141 

IN 
142 
143 
144 
145 
) 

INPUT"SPACING BETWEEN LABELS 
LINES";N X 
FOR I=Il TO I2:R$=S$(I) 
FOR J=l TO 5 
P=INSTR(l,R$,",") 
IF J=5 THEN P=INSTR(l,R$,"*" 

146 IF P=~ THEN 150 
147 L=P-1 
148 LN$(J)=LEFT$(R$,L) 
149 R$=MID$(R$,P+l) 
150 NEXTJ 
151 LN$(l)=LN$(2)+" "+LN$(1) :LN$ 
(S)=LN$(4)+","+LN$(5) 
152 ON CC GOTO 153,158 
153 PRINT#-U,TAB(l)LN$(1) 
154 PRINT#-U,TAB(l)LN$(3) 
155 PRINT#-U,TAB(l)LN$(5} 
156 PRINT#-2,CHR$(27);CHR$(97);C 
HR$(NX):'SETS GEMINI 10-X PTR. T 
0 AUTO LINEFEED NX LINES FOR NE X 
T LABEL 
157 GOTO 163 
158 PRINT#-U,TAB(l)LN$(l};TAB(41 
)LN$(1) 
159 PRINT#-U,TAB(l)LN$(3);TAB(41 
)LN$(3) 
16~ PRINT#-U,TAB(l)LN$(5);TAB(41 
)LN$(5) 
161 PRINT#-2,CHR$(27);CHR$(97);C 
HR$(N X): 'PTR.AUTOLINEFEED OF NX 
LINES 
162 IF U<l THEN FOR J=l TO 999:N 
EXT J 
163 NEXT I:PRINT#-2,CHR$(27);CHR 
$ (53): 'SET PTR . TO STAND.ASCII CH 
AR .SET 
164 RETURN 
165 CLS:PRINT@5,"SEARCH AND SORT 

AREA" 
166 I 

167 PRINT@l66,"l-SORT BY LAST NA 
ME" 

Listing continued 



Listing continued 

168 PRINT@230,"3-SEARCH" 
169 PRINT@l98,"2-SORT BY STATE/Z 
IP/OTHER":PRINT@416,"0THER=ANY # 

OR CHR UP TO 12 CHRS LONG" 
170 PRINT@262,"4-DONE" 
171 INPUTM:IF M<0 OR M>5 THEN 16 
5 
172 ON M GOTO 174,222,186,221 
173 'SORT BY LAST NAME 
174 CLS:PRINT"SORTING - WAIT" 
175 FOR X=l TO Y-2 
176 FOR I= X+l TO Y-1 
177 IF S$(I)<S$(X) THEN R$=S$(X) 
:S$(X)=S$(I) :S$(I)=R$ 
178 NEXTI:NEXTX 
179 FOR X2=1 TO 5:SOUND128,l:SOU 
ND158,l:NEXTX2:GOT0165 
180 IN?UTCH: ' PRINTER COMMANDS-SE 
T FOR STAR GEMINI 10/10-X CHANGE 

FOR YOUR PRINTER 
181 IF CH<l THEN PRINT#-2,CHR$(2 
7);CHR$(53):RETURN: 'PTR STD.ASCI 
I . CHAR.SET 
182 IF CH=l THEN PRINT#-2,CHR$(2 
7);CHR$(52) :RETURN: 'PTR.ITALIC C 
HAR . SET 
183 IF CH=2 THEN PRINT#-2,CHR$(1 
8) :R ETURN: 'PTR.PICA SIZED PT.MOD 
E 
184 IF CH=3 THEN PRINT#-2,CHR$(1 
5) : RETURN: ' PTR.CONDENSED PITCH P 
T.MODE 
185 IF CH=4 THEN PRINT#-2,CHR$(2 
7);CHR$(66);CHR$(2) : RETURN 
186 'SEARCH ITEMS 
187 CLS:INPUT"SEARCH LIST FOR";S 
S$ 
188 INPUT"IS OUTPUT FOR SCREEN(0 
) OR PRINTER(l)";OT 
189 IF OT=0 THEN U=0:GOTO 194 
190 IF OT= l THEN U=2:GOTO 191 
191 INPUT"WANT A HEADING ON THE 
PRINTOUT <Y/N>";HW$:IF HW$="Y" 
THEN GOSUB 204 ELSE 192 
192 PRINT:INPUT"ADD TEXT<Y/N>";T 
$ 
193 IF T$="Y " THEN GOSUB 202 ELS 
E GOTO 194 
194 FOR S=l TO Y-1 
195 R$=S$(S) 
196 P=INSTR(l,R$,SS$) 
197 IF P>0 THEN PRINT#-U,R$ 
198 NEXT S 
199 IF OT=0 THEN SOUND 128,S:INP 
UT "P RESS <ENTER> TO CONTINUE";C$ 
:GOT0165 
200 IF T$="Y" THEN PRINT#-2:PRIN 
T#-2:PRINT#-2,TT$ 
201 IF OT=l THEN PRINT#-2,CHR$(1 
2):GOTO 165 ELSE FOR X2 =1 TO 10: 
SOUND133,l:SOUND163,l:NE XTX2:GOT 
0 165 
202 PRINT:LINEINPUT" TEXT: ";TT$ 

203 RETURN 
204 INPUT"HEADING";HL$ 
205 LINEINPUT"DATE: ";DL$ 
206 NN=INT(LEN(DL$)) 
207 PRINT#-2,CHR$(2 7);CHR$(66);C 
HR$ ( 2 );CHR$(14);HL$;:PRINT#-2,TA 
B(40-NN);DL$: 'SET PTR.TO ELITE T 
YPE -ENLARGED PRNT. 
208 PRINT#-2,CHR$(18);:PRINT#-2: 
PRINT#-2:RETURN: ' RETURN PTR.TO P 
ICATYPE MODE 
209 FOR X2 =1 TO 10:SOUND 150,l:S 
OUND175,l:NEXTX2GOTO 174 
210 'PRINT LIST HEADING 
211 CLS:PRINT"THIS GIVES THE SAM 
E PRINTOUT AS MODE 5/2 EXCEPT YO 
U CAN ADD A HEADING AND DATE A 
ND FOLLOWING TEXT TO THE LISTIN 
G:":INPUT "DO YOU WANT A HEADING 
ON YOUR LISTING<Y/N>";H$:IF H$ 
<> "Y" THEN GOTO 5 ' 
212 INPUT"HEADING";HH$ 
213 LINEINPUT"DATE? ";DD$ 
214 INPUT"DO YOU WANT FOLLOWING 
TE XT< Y/N>";TX$:IF TX$ ="Y" THEN G 
OSUB 202 ELSE 215 
215 NN=INT (LEN(DD$)) 
216 GOT0103 
217 PRINT#-2,CHR$ ( 27);CHR$ (66); C 
HR$(2 );CHR$(14);HH$;:PRINT#~2,TA 
8(40-NN) ;DD$ 
218 PRINT# -2,CHR$(18) :RETURN 
219 D=5:DD=4:RETURN 
220 D=l5:DD=l 4:RETURN 
221 RETURN 
222 'SORT BY ZIP CODE/STATE SUBR 
OUT INES 
223 CLS:INPUT"SORT BY STATE ( S) 0 
R ZIP CODE(Z ) OR 'PHONE #[OR OTH 
ER] ( T) " ; Z $ 
224 IF Z$="Z" THEN GOTO 230 ELSE 

IF Z$="S" THEN GOTO 225 ELSE IF 
Z$ ="T" THEN GOTO 236 

225 FOR X=l TO Y-2: 'SORT BY STAT 
E 
226 FOR I=X+l TO Y-1 
227 IF RIGHT$ (S$(I),2l)<RIGHT$(S 
$ ( X) ,21) THEN R$=S$(X) :S$(X)=S$( 
I):S$(I)=R$ 
2 28 NEXT I: NEX'rX 
229 FOR X2=1 TO 10:SOUND105,l:SO 
UND145,l:NEXTX2:GOTO 165 
230 PRINT"SORTING BY ZIP CODE" :' 
SORT BY ZIP CODE ONLY 
231 FOR X=l TO Y-2 
232 FOR I= X+ l TO Y-1 
233 IF RIGHT$ (S$(I),18)<RIGHT$(S 
$(X) ,18) THEN R$=S$(X) :S$(X)=S$( 
I) :S$(I)=R$ 
234 NEXTI:NEXTX 
235 FOR X2 =1 TO 10:SOUND 122,l:S 
OUND148,l:NEXTX2:GOTO 165 
236 PRINT"SORTING BY TELE.# OR 0 

Listing continued 
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Listing conrinued 

THER":FOR X=l TO Y-2: 'TELE.SORT 
237 FOR I= X+l TO Y-1 
238 IF RIGHT$(S$(I),12)<RIGHT$(S 
$( X),12) THEN R$=S$(X):S$(X)=S$( 
I):S$(I)=R$ 
239 NEXTI:NEXTX 
240 FORX2=1 TO lS:SOUND lSS,l:SO 
UND18S,l:NEXTX2:GOTO 165 
241 M=PEEK(&H23)*256+PEEK(&H24): 
'SUBROUTINE TO GIVE STNG,SP. REM 
AINING 
242 N=PEEK(&H21)*256+PEEK(&H22) 
243 O=PEEK(&H27)*256+PEEK(&H28) 
244 P5=M-N:Q=O-M 
245 RETURN 
246 'TAPE LOAD 
247 CLS:PRINT@l35,"SAVE TO TAPE" 
248 INPUT"TAP E FILE NAME";FF$ 
249 MOTOR OFF:AUDIO OFF 
250 PRINT@356,"PRESS PLAY AND RE 
CORD" 
2zl PRINT@388,"PRESS <ENTER> WHE 
N READY";R$ 
252 OPEN"O",#-l,FF$ 
253 FOR X= l TO Y-1 

COLOR COMPUTERS 
COLOR COMPUTER, DISK DRIVE AND PRINTERS 

26 · 3027 16KColorComputer2 
26 · 3127 64K Color Computer 2 
26 · 3029 Disk Dnve O 
26 ·3023 Disk Drive 1. 2. 3 
26-1271 DMP -110 
26 · 1255 DMP -120 
26 · 1254 DMP-200 
26· 1257 DWP -210 

LIST 
PRICE 

199.00 
259.00 
399.00 
279.95 
399.00 
499.00 
699.00 
799.00 

OTHER PRINTERS AND ACCESSORIES 

EPSON Printer 
OKIDATA Pnnler 
STAR GEMINI !OX Prinler 
TAANSTAR Daisy Wheel Pn;l1t>i 
C .ITOH 8510 Prowrit er Pr1 nt c1 
BOTEK Serial to Parallel lrnpr :ace 

COLOR ACCESSORIES 

26 · 2226 RS -232 Program Pak 
26 -3012 Deluxe Joystick (EACH) 
26 -30 17 64K RAM Kii 
26 · 3025 Color Mouse 
26 -1173 Modern II 
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LIST 
PRICE 

79.95 
39.00 
69.95 
49 .95 

199.95 

OUR 
PRICE 

$ 169.00 
s 220.00 
$ 310.00 
$ 230.00 
s 310.00 
s 400.00 
$ 520.00 
$ 630.00 

OUR 
PRICE 

CALL 
CALL 

300 00 
465.00 
380.00 

59 00 

OUR 
PRICE 

s 68.00 
s 34 .00 
$ 59.00 
$ 42.50 
s 169.00 

254 PRINT#-l,S$(X) 
255 NEXTX 
256 CLOSE#-1 
257 PRINT"FILE NAME IS: ";FF$:IN 
PUT"HIT <ENTER> FOR MENU";R$:RET 
URN 
258 'TAPE LOAD 
259 CLS:PRINT@l36,"LOAD FROM TAP 
E" 
260 INPUT"TAPE FILE NAME";FF$ 
261 PRINT@388,"PRESS PLAY THEN < 
ENTER> WHEN READY":INPUTR$ 
262 OPEN"I",#-l,FF$ 
263 Y=l 
264 I F EOF(-1) THEN 269 
265 INPUT#-l,S$(Y) 
266 LL=LL+LEN(S$(Y)) 
267 Y=Y+l 
268 GOTO 264 
269 CLOSE#-1 
270 PRINT"FILE ";FF$" HAS BEEN L 
OADED LL= ";LL 
271 PRINT"STOP RECORDER & HIT <E 
NTER> FOR MENU":INPUTR$ 
272 RETURN 

COLOR COMPUTER SOFTWARE 

Telewriter 64 Tape 
Telewnter 64 Disk 
VIP Writer 
VIP Speller 
VIP Dalabase 
RADIO SHACK Sol1ware 
TOM MIX Soltware 
SPECTRAL ASSOCIATES 

MONITORS 

COMRE X 12" Monitor 
COMAEX 13" Color Monitor 
AMDEK 300A Mon11or 
AMDEK Color I Plus 
VIDEO PLUS Monito r Adaptor 
GORILLA Monitor 

26-3008 Joysticks 
26-30 16 Keyboard Kl\ 
26· 3018 ExLBASIC K11 
26- 11 75 Modem I 
Hayes Modems 

. $ 

LIST 
PRICE 

24.95 
39.95 
39.95 
99.95 

$ 

$ 
s 
s 
$ 
$ 
s 

END 

OUR 
PRICE 

49.95 
59.95 
59.95 
49.95 
59.95 

15% 011 
CALL 
CALL 

OUR 
PRICE 

95.00 
285.00 
155.00 
335.00 

CALL 
85.00 



SEND 
FOR FREE 
CATALOG 

ABC'S IN COLOR 

In the ABC program, all 26 letters spring up in 
co lor to the familiar ABC tune. Then, colorful 
detailed pictures depicting each individual letter 
of the alphabet appear one by one. Your child's 
fascination wil l mount as he or she correctly 
presses the letter on the keyboard and is 
rewarded with a musical tune before the next 
detailed picture is drawn line by line onto the 
screen: AIRPLANE for A, BUS for B, CLOWN 
for C and so on to ZEBRA for Z. Truly a must~:. 
program for the preschool to first grade age 
group! 
CoCo 16K ECB . . . Tape : $19.95 Disk: $25.95 

CRISS-CROSS MATH 

As the program begins, your child is presented with a nine square 
playing board . It is your choice as to which square you choose . After a 
choice is made, a MATH PROBLEM appears in the square. You score 
your first X by answering the problem correctly . If your answer is 
incorrect, the square clears and your opponent is allowed his choice of 
squares. The game is over when three squares vertically, horizontally, or 
diagonally are won by the same player. When playing against the 
computer, every answer you get wrong is won by the computer. Multi
level ADDITION AND SUBTRACTION program. 
Coco 16K . . . . . . . . . . . . . . . . . . . . . .... . Tape: $12.95 

FRACTIONS . 

SIDE ONE: Fraction Lessons, explains fractions with the aid of graphics. 
Child studies the different ways fractions can be represented. Lessons 
include: 

IMPROPER FRACTIONS 
MIXED FRACTIONS 
PROPER FRACTIONS 

Many educators have praised the use of motion and color to display the 
fractional equivalents. 

SIDE TWO: Fraction practice, offers a random computer generated quiz. 
Atari16k .. . ........................ Tape: $19.95 
CoCo16k . . . . . ... . . . . . .... .. .. . . .. . .. . . . ... Tape: $19.95 

JOYSTICK DRAW 

Joystick Draw is the simple way to explore your artistic talents! Program 
operation is easy enough for a child to use, but effective enough that 
TCE uses it to design many sophisticated high-resolution graphic 
screens. Joystick Draw's design allows you or your ch ild to save those 
masterpieces for future revisions or for use in other programs 
(instructions included). Your child will spend many hours enjoying this 
program and at the same time improving his or her eye hand 
coordination! You wi ll find Joystick Draw to be an easy way to design 
those more sophisticated graphics for your own programs! 
CoCo16 ECB ............. .... ..................... Tape: $16.95 

TM 

Dealer 
inquiries 
invited 

SPELL BOMBER 

As captain of your ship, you must destroy the enemy bomber by spelling 
the mystery word. In this exciting and educational game the bomber gets 
closer with each inaccurate letter. You have only EIGHT tries to guess 
the mystery word or your ship will be bombed! If you guess the word 
correctly, GENERAL QUARTERS will sound and your ship will fire a 
missile to destroy the bomber, Three levels are available: EASY, 
MEDIUM, and HARD. Challenging for all ages! 
Atari16K. . ............ . T~pe: $18.95 
Coco 16k ECB. . . . Tape: $18.95 Disk : $22.95 
Vic 20 13k . ... Tape: $18.95 

SPELLING BEE 

The word is pronounced vocally and it is up to you to type in the correct 
spelling. If wrong, the computer will be your friend and flash the word on 
the screen for just an instant. OK! Try typing the word in again. STILL 
WRONG! The computer wants success and allows you to see the word 
again this time a little longer. If you just can't spell the word, the 
computer real izes you need to learn to spell the word and leaves the 
word on the screen for you to copy. Try your best and the computer has 
a surprise for your reward! 
SPELLING BEE I . .. GRADE 1 & 2 
SPELLING BEE II .. GRADE 3 & 4 

SPELLING BEE Ill ... GRADE 5 & 6 
SPELLING BEE IV ... GRADE 7 & 8 

Coco 16k ECB . ............... TAPE: $16.95 Each 

TC-INVENTORY 

Many insurance compan ies offer a discount for policy holders which 
have complete inventories on file. TC - Inventory is designed to help 
you organize, maintain, and compi le the personal belongings of your 
home. Program is user friendly and menu driven. TC - Inventory allows 
input for location of item, price of item, serial number of item, date of 
purchase, and a text written description of the item. Don't put off 
recording your personal belongings until its too late. Requires printer for 
hard copy. 
CoCo 32k ECB . . .. Tape: $16.95 

TEACHING CLOCK 

Torn between teaching time on a digital or a 
conventional (face and hands) clock? Well, this 
program combines the two using high 
resolution graphics and prompts! Your child will 
learn to tell time with the aid of a specially 
designed CLOCK! Child enters the time, if 
wrong, the center of the clock displays a 
graphic aid. If the child is correct a musical 
reward is heard. Program offers three levels: 
hours, quarter hours, and five minute intervals. 
Apple 48k . . . . . ...... Disk: $19.95 
Atari 32k ..................... Tape: $16.95 
Coco 16k ECB . . Disk: $19.95 Tape: $16.95 

Additional Educational Software available 
for Color Computer, TDP 100, Atari ® , 

Apple ® , Commodore 64 ® , and VIC 20 ® . ...-390 

P.O. Box 2477 Gaithersburg, Maryland 20879 (301) 963-3848 



Congratulations. You have made 
it to part 3 of your exploration of 

an Assembly-language game. By now 
you are probably beginning to find your 
way around what you had once consid
ered confusing programming tech
niques. This month I'll get into the guts 
of Croaker and begin writing routines 
for it. 

Before I do that, though, let's clear 
up some of the confusion between 
I-byte (8-bit) and 2-byte (16-bit) regis
ters. The main difference, of course, is 

Our dissection of Croaker 
continues with a look at 
how the program makes 
the characters move. 

that the I-byte registers can hold 
numbers from 0 to 255, while the 2-byte 
registers can hold numbers from 0 to 
65535. 

Usually, Assembly-language pro
gramming does not use numbers out of 
this range (i.e., negative numbers, num
bers with decimal points, and numbers 
greater than 65535). If you need these 
numbers, you can write a separate rou
tine to define them using the normal 
registers. There is a Basic routine that 
does this, letting you use these numbers 
in your Basic programs. 

Another difference between I-byte 
and 2-byte registers is the way they are 
stored in memory. I said last month that 



memory is divided into 1-byte incre
ments, meaning that each spot in mem
ory can hold a number from 0 to 255. 
This poses no problem when storing 
and loading 1-byte registers. 

For example, if A contained a value 
of 200 and you stored A at memory lo
cation 3CXX>, memory location 3CXX> 
would be loaded with 200. The storing 
and loading of 2-byte registers causes 
some confusion, however. When stor
ing or loading a register, you must spec
ify a 1-byte memory location in the 
operand. You cannot store the 2-byte 
register in this 1-byte location. You logi
cally assume that you need 2 bytes to 
store a 2-byte register. Therefore, not 
only do you use the location specified in 
the operand, but also the location di
rectly after that. 

For this reason, the 2-byte value is 
divided into the most-significant byte 
and the least-significant byte. The most
significant byte (MSB) is stored in the 
first location while the least-significant 
byte (LSB) is stored in the second loca
tion. The easiest way to see the MSB 
and the LSB is to show a 2-byte number 
in hexadecimal. 

The MSB in the number $ABCD is 
$AB while the LSB is $CD. Therefore, 
if you specified in the operand that this 
number was to be stored in memory 
location 3CXX>, a value of $AB would be 
stored in 3CXX>, while a value of $CD 
would be stored in 3001. The same 
format is also used in loading 2-byte 
registers. 

Refer to this month's Program List
ing and notice that I have left out com
ments at each line and have included 
comments only by the subroutines. I 
leave it up to you to figure out the logic 
of the subroutines. This will give you a 
chance to use the Assembly language 
you have learned (and save me the trou
ble of typing in all the comments). 

Notice, too, that the ORG statement 
tells the assembler to start assembling 
part 3 at the point where part 2 left off. 
This program is not to be added to part 
2, but assembled separately. At the end 
of the series, you'll attach the parts. 
This Program Listing defines several la-

System Requirements 

32KRAM 
Extended Color Basic 

Editor/ Assembler 

bels given in part 2 and needed in part 3. 
The music routine I wrote about last 

month is listed after the section that de
fines the labels. The structure of this is a 
little more complicated than the rest of 
the program-a challenge for you ex
perts out there. You'll need to know 
about some addresses if you're going to 
attempt to figure it out. 

$FF23-Enables sound 
$FF20---Produces sound 
16359-Contains a 2-byte address of where the 
music codes begin 

After the music routine, you'll find 
two subroutines labeled SWICHl and 
SWICH2. Their jobs are to switch the 
computer into and out of the graphics 
mode. SWICHl switches the computer 
into the graphics mode, while SWICH2 
switches the computer out of it. Croak
er uses the graphics mode equivalent to 
PMODE 3 in Basic. Switching back and 
forth from the graphics mode is accom
plished by storing values into the 1/ 0 
area. For a more detailed description of 
how this is done, refer to your Color 
Basic manual. 

Next is the PCAR subroutine. Before 
executing this subroutine, register Y 
must be loaded with a memory location 
where the car will be put. This memory 
location is an area of the hi-res screen 
from 1536 to 7680 decimal. The data 
for the car will be POKEd into this area. 
Also, register X must be loaded with an 
address where the data for the car be
gins. You'll notice that the subroutine 
stores four codes on one line (32 bytes 
per line) and then jumps down to the 
next line to add more codes. Last 
month's article explains why this is 
done. The memory location 16323 is 
used as a kind of scratch pad to deter
mine when the subroutine is finished . 

The PTUR subroutine is structured a 
little differently from PCAR. First, 
eight codes must be stored on each line. 
Also, because there is only one set of 
turtles, you don't have to define the ad
dress of the codes for the turtles. The 
routine loads this address automatical
ly. The address where the turtles are to 
be put on the screen must be defined in 
register X. The PLOG and PWTUR 
subroutines that follow are structured 
like PTUR except that a log and a set of 
turtles disappearing underwater are 
POKEd onto the screen rather than a 
set of turtles. 

PBLK puts a blank (blue) area of wa-

ter on the screen when one of the turtles 
disappears underwater. The memory 
location into which the blank area is 
POKEd must be stored in register X be
fore executing this routine. Like PTUR, 
eight codes are stored on each line. The 
code for the blue area is 170 decimal. 

PBLK2 puts a blank (white) area of 
road on the screen at the current posi
tion of the frog. It is stored at address 
16291. The car-moving routine moves 
an entire block of the screen at once. If 
the frog was on the screen when this 
routine was executed, it would be 
moved along with the cars. 

Croaker is designed so the frog 
doesn't move when it is on the road. 
This routine makes the frog disappear 
when the move routine is executed. Af
ter execution, you can put the frog back 
on the screen using PFROG. Because 
the purpose of this routine is to make 
the frog disappear, 2 bytes of data are 
POKEd on each line. A zero is the code 
for a white area. 

PFROG puts a frog on the screen at 
the current position. Notice that 2 bytes 
of data are put on each line as in 
PBLK2. The address where the frog 
codes begin must be defined in register 
Y. The routine is executed after execut
ing PBLK2, or when the frog moves on 
the screen. The address 16323 is also 
used here to test for when the subrou
tine is completed. 

GET and PUT are used to store and 
retrieve a 2-by-9 area of memory from 
the current position, so when the frog 
moves, nothing on the screen is de
stroyed. Before the frog makes its 
move, the computer calculates where it 
will move and gets the data that is at 
that area. After the frog moves, the da
ta is restored to the area, preventing the 
frog from destroying the landscape in 
its path. As in PFROG and PCAR, the 
address 16323 is used as a scratch area 
here. 

The Score subroutine adds to the 
score of the current player. The address 
16330 tells which player is up, and the 
computer then finds where the score for 
the player begins. The value in B tells 
which number position the value in A 
will be added to. Like Music, this is a 
complicated routine, so don't feel bad if 
you don't understand it. 

PSKULL puts a skull on the screen at 
the current position and is executed 
when a frog dies. Because the skull is the 
same size as a frog, 2 bytes of data per 
line are POKEd onto the screen. The 
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A. Get address for frog midway in a jump, facing the correct direction, and store it at 
16265. 

B. Put background back on screen. 
C. Change current position address appropriately. 
D. Get new background. 
E. Retrieve address and put new frog jumping on screen. 
F. Start sound effect. 
G. Get address for frog sitting and facing the correct direction and store it at 16265. 
H. Put background back on screen. 
I. Change current position address appropriately. 
J. Get new background. 
K. Retrieve temporary address for current frog and store it permanently. 
L. Put frog sitting on the screen. 
M. Finish sound effect. 
N. Change right/left/up/ down frog address appropriately. 
0 . Add to score. 

Table 1. Procedure for Moving Frogs 

address where the data for the skull be
gins must be stored in register Y before 
PSKULL is executed. 

MOVER , MOVEL , MOVEU, 
MOVED, DMOVEU, and DMOVED 
all move the frog on the screen. 

Program Listing 1. Croaker Part 3 

25GF 00 180 ORG $25GF 25BC FF 3FE9 
3FFE 00190 PNm ECU 1G382 LABELS DEFINED 25BF BF 3FFE 
3FFD 00200 DUR E'.QlJ 1G381 IN PREVIOUS 25C2 39 
3FFA 00210 VOICE! E'.QlJ 1G378 PRO::;RJ>.M THAT 25C3 108E OOGB 
3FF7 00220 VOICE2 EQU 1G375 ARE NEEDED 25C7 AG 9F 3FFA 
3FF4 00230 VOICE) ECU 1G372 Fm PART 3 25CB AB 9F 3FF7 
JFFl 00240 VOICE4 EQU 1G3G9 25CF /\9 9F 3FF4 
3FEF 00250 IN::! ECU 1G3G7 2503 A9 9F 3FF1 
3FED 002GO IN::2 EQU 1G3G5 2507 B7 FF20 
3FEB 00270 IN::3 ECU 1G3G3 25DA FC 3FFB 
3FE9 00280 IN::4 EQU 1G3Gl 2500 F3 3FEF 
2000 00290 W/\VES ECU $2000 25EO ro 3FFB 
2100 00300 TABLE E'.QlJ $2100 25E3 FC 3FF8 
23F4 00310 TURTLE EQU $23F4 25EG F3 )FED 

lFBG 00320 LCG E'.QlJ $ 1F8G 25E9 ffi 3FF8 
23114 00330 WJUR1' E'.QlJ $23114 25EC FC 3FF5 
1F78 00340 PRESSS EQU $ 1F78 25EF F3 )FEB 

1F44 00350 PRESS EQU $1F44 25F2 ffi 3FF5 
1F2C 003GO PLAYER EQU $1F2C 25F5 FC 3FF2 
lFlO 00370 SCNGJ E'.QlJ $1Fl0 25F8 F3 3FE9 
lFlB 00380 SONG4 E'.QlJ $1FlB 25FB FD 3FF2 

25GF BG 3F 00390 MUSIC LOA #$3F FOUR VOICE 25FE 31 A2 
2571 B7 FF23 00400 STA $FF23 MUSIC RWl'INE 2GOO 2G 07 
2574 BE 2000 00410 LDX #WAVES Tl-I/IT'S USED 2G02 7A 3FFD 
2577 BF 3FFA 00420 STX VOICE! FOR ALL 2G05 27 QC 

257A BF 3FF7 00430 STX VOICE2 THE SOUNDS 2G07 20 BA 
2570 BF 3FF4 00440 STX VOICEJ IN IBIS 2G09 AG 84 
2580 BF 3FFl 00450 STX VOICE4 PRo::;RJ\M 2GOB 20 00 
2583 BE 3FE7 004GO !DX 1G359 2GOD 20 00 
258G BF 3FFE 00470 STX PNm 2GOF 20 00 
2589 SD OB 00480 MLCXJP BSR GET! 2Gll 20 B4 
258B 81 00 00490 CMPA #0 2Gl3 39 
2580 2G 01 00500 BNE AGAIN 2Gl4 4F 
258F 39 00510 RTS 2Gl5 B7 FFC7 
2590 SD OD 00520 AGAIN BSR GE1'N 2Gl8 B7 FFC9 
2592 SD 2F 00530 BSR PLAYN 2GlB B7 FFCA 
2594 20 F3 00540 BRA MLCXJP 2G l E B7 FFCC 
259G BE 3FFE 00550 GET! !DX PNm 2G21 B7 FFCE 
2599 A6 80 005GO IDA ,x+ 2G24 B7 FFDO 
259B B7 3FFD 00570 STA DUR 2G27 B7 FFD2 
259E 39 00580 RTS 2G2A B7 FFCO 
259F 108E 2100 00590 GE1'N LDY #TABLE 2G2D B7 FFC3 
25A3 A6 80 OOGOO IDA , X+ 2G30 B7 FFC5 
25A5 EE AG OOGlO LOO A, Y 2G33 BG EB 
25A7 FF 3FEF OOG20 SIU IN::! 2G35 B7 FF22 
25AA AG 80 OOGJO LOA , X+ 2G38 39 
25AC EE A6 00640 WU A, Y 2G39 4F 
25AE FF 3FED OOG50 STU IN::2 2G3A B7 FFC6 
25Bl A6 80 OOG60 IDA ,X+ 2G3D B7 FFC9 
25B3 EE A6 OOG70 LOO A, Y 2640 B7 FFCA 
25B5 FF 3FEB 00680 SIU IN::) 2643 B7 FFCC 
2588 A6 80 00690 IDA ,X+ 2646 B7 FFCE 
25BA EE A6 00700 LOO A, Y 
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MOVER moves the frog right one 
place, MOVEL moves it left one place, 
MOVEU moves it up one place, 
MOVED moves it down one place, 
DMOVEU moves it up one and a half 
places, and DMOVED moves it down 
one and a half places. The roadways are 
wider than the rest of the screen, so the 
move of the frog onto or off these road
ways is a longer distance. Only the up 
and down movements of the frog need 
to be elongated because the only way 
for a frog to get on or off the roadways 
is by moving up or down. Table 1 shows 
the procedure for moving the frogs in 
these subroutines. 

Address 16290 contains a number in
dicating the right/left position of the 
frog while the address 16287 contains a 
number indicating the up/ down posi
tion of the frog. These are used to test 
and see if the frog is within bounds, to 
tell if the frog is jumping onto or off a 

00710 SIU IN::4 
00720 STX PNm 
00730 RTS 
00740 PlAYN LDY #$GB 
00750 PLAY LDA [VOICE! I 
007GO ADDA [VOICE2 J 
00770 ADCA [ VOICE) I 
00780 ADCA [VOICE4 I 
00790 SI'A $FF20 
00800 LDD VOICE!+! 
00810 ADDO IN::! 
00820 STD VOICEl+l 
00830 LDD VOICE2+1 
00840 ADDO IN::2 
00850 SID VOICE2+1 
OOBGO LDD VOICE3+1 
00870 ADDO IN::) 
00880 STD VOICE3+1 
00890 LDD VOICE4+ 1 
00900 ADDO IN::4 
00910 SID VOICE4+1 
00920 LEAY ,-Y 
00930 BNE EPLAY 
00940 DEC DUR 
00950 BE<) EN)'IE 

00960 BRA PLAYN 
00970 EPLAY WA ,x 
00980 BRA PAD! 
00990 PAD! BRA PAD2 
0 1000 PAD2 BRA PAD) 
01010 PAD) BRA PLAY 
01020 ENJI'E RTS 
01030 SWICHl CIRA SWITCH INTO 
01040 STA G5479 GRAPHI CS "°DE 
01050 SI'A G548 1 
OlOGO STA G5482 
01070 srA G5484 
01080 STA G548G 
01090 SI'A G5488 
01100 STA G5490 
01110 srA G5472 
01120 STA G5475 
01130 SI'A G5477 
01140 Llll\ #232 
01150 SI'A G5314 
OllGO RTS 
01170 SWICH2 CIRA SWITCH INTO 
0 1180 STA 65478 SaJRE SCREEN 
01190 srA 65481 M:DE 
01200 STA 65482 
01210 SI'A G5484 
01220 SI'A G548G 
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roadway, and to determine the back
ground color of the frog. 

Moving the frog on the screen incor
porates all these things. As you can see, 
the programmer pays for the speed of 
Assembly language in the amount of 
work required to write the program. 
And you thought Basic was picky! 

The GETK subroutine checks the 
keyboard to see if an arrow key has 
been pressed and returns its findings in 
A. The routine in address $A1Cl scans 
the keyboard and returns the ASCII 
value of its findings in addresses 341, 
342, 343, and 344. 

The GETJ subroutine is the joystick 
equivalent of GETK. The routine in ad
dress $A9DE checks the joysticks and 
returns its findings in $15A, $15B, 
$15C, and $15D. The GETJ routine 
tests to see which player is playing and 
checks the appropriate joystick. In or
der for the routine to return a direction 
value, the button of the joystick must be 
pressed. This makes the game a little 

Listing continued 

2649 B7 FFDO 01230 STA 654BB 
264C B7 FFD2 01240 STA 65490 
264F B7 FFCO 01250 STA 65472 
2652 B7 FFC2 01260 STA 65474 
2655 B7 FFC4 01270 STA 65476 
265B B6 OB 012BO LOA #B 
265A B7 FF22 01290 STA 6531 4 
2650 39 01300 RTS 
265E lF 20 01310 PCAR TFR Y, D 
2660 C3 002B 01320 ADDO #40 
2663 FD 3FC3 01330 SID 16323 
2666 A6 AO 01340 LCOPl 3 LOA , Y+ 
266B A7 BO 01350 STA , X+ 
266A A6 AO 01360 LOA , Y+ 
266C A7 BO 01370 S'fA , X+ 
266E A6 AO 01380 LOA , Y+ 
2670 A7 80 01390 S111 ,X+ 
2672 A6 AO 01400 LOA , Y+ 
2674 A7 BO 01410 STA ,X+ 
2676 lOBC 3FC3 01420 CMPY 16323 
267A 26 01 01430 BNE NEWS 
267C 39 01440 RTS 
2670 lF 10 01450 NEQUS TFR X, D 
267F C3 OO l C 01460 ADDO #2B 
2682 lF 01 01470 TIB D,X 

easier to play. 
GOON tells the current player to 

press the joystick button or the space 
bar to continue the game and then waits 
for the instruction to be carried out. 
The address 16301 contains a one if the 
player is using the keyboard. Otherwise, 
it contains a two for joysticks. 

The routine clears the previous mes
sage and prints the appropriate message 
for pressing the joystick button or space 
bar. It also jumps to the PRINT! sub
routine that is coming up, and prints the 
current player on the screen. It then 
branches off to wait for the instruction 
to be carried out. The joystick part 
branches even further to test the appro
priate joystick for the current player. 
Address $FFOO tests to see if a joystick 
button has been pressed. This address is 
covered in your Color Basic manual. 

PRINTS prints the score on the 
screen at the position specified by regis
ter Y. The address for where the score 
begins must be defined in register X. A 

26C6 B6 00 
26CB 20 E4 
26CA lOBE 23A4 
26CE B6 00 
2600 BB 01 
2602 E6 AO 
2604 E7 BO 
2606 Bl OB 

Pur CAA 2608 26 F6 

SPECIFIED BY 26DA lOBC 23F4 

REGISTER Y 26DE 26 01 
INl'O AREA 26EO 39 
SPECIFIED BY 26El lF 10 
REGISTER X 26E3 C3 OOlB 

26E6 l F 01 
26EB B6 00 
26EA 20 E4 
26EC C6 AA 
26EE 86 00 
26FO l QBE 0000 
26F4 BB 01 
26F6 E7 BO 
26FB E6 AO 
26FA C6 AA 
26FC Bl OB 

26B4 20 EO 014BO BRA LCOP13 26FE 26 F4 
2686 lOBE 23F4 01490 PTIJR LOY #'IURl'LE Pur SIT OF 2700 lOBC 0050 
26BA B6 00 01500 LOA #0 TURTLES AT 2704 26 01 
26BC BB 01 01510 LCOPl l ADDA #1 AREA SPECIFIED 2706 39 
26BE E6 AO 01520 LOB , Y+ BY REGISTER X 2707 lF 10 
2690 E7 BO 01530 S1'13 , X+ 2709 C3 OOlB 
2692 Bl OB 01540 CMPA #B 270C lF 01 
2694 26 F6 01550 BNE LCOPll 270E B6 00 
2696 lOBC 2444 01560 CMPY #TURTLE+ BO 2710 C6 AA 
269A 26 01 01570 BNE Nm.14 2712 20 EO 
269C 39 015BO RTS 2714 BE 3FA3 
2690 lF 10 01590 NEQU4 TFR X, D 2717 cc . 0000 
269F C3 0018 01600 ADDO #24 271A B7 3FC3 
26A2 lF 01 01610 TIB D, X 2710 ED B4 
26A4 B6 00 01620 LOA #0 271F B6 3FC3 
26A6 20 E4 01630 BRA LCOPll 2722 BB 01 
26AB lOBE lF86 01640 pu:x; LOY nu:x; Pur u:x; 2724 B7 3FC3 
26AC B6 00 01650 LCV\ #0 AT AREA 2727 Bl 09 
26AE BB 01 01660 LCOP12 ADDA #1 SPECIFIED BY 2729 27 QC 

26BO E6 AO 01670 LOB , Y+ REGISTEJl X 272B lF 10 
26B2 E7 BO 016BO STB , X+ 2720 C3 0020 
26B4 Bl OB 01690 CMPA #B 2730 lF 01 
26B6 26 F6 01700 BNE LCOP12 2732 cc 0000 
2688 lOBC 1FD6 01710 01PY #u:x;+BO 2735 20 E6 
26BC 26 01 01720 BNE Nm.12 2737 39 
26BE 39 01730 RTS 2738 BE 3FA3 
26BF lF 10 01740 Nm.12 TFR X, D 273B 4F 
26Cl C3 OOlB 01750 ADDO #24 273C B7 3FC3 
26C4 lF 01 01760 TFR D, X 273F EC Al 

value of 48 must be added to each num
ber so when it is POKEd onto the 
screen, the number appears instead of 
another character. By POKEing a one 
in a screen address from Basic, you can 
see that a one isn't what appears on the 
screen. This is done in the program any
where a number needs to be printed on 
the screen. 

PRINT 1 prints the word Player on 
the screen at the position specified in 
register X. This is used in the GOON 
subroutine and a couple of other places. 
Normally, after executing this routine, 
the program prints the current player 
number directly next to it. Next month 
you will write the two routines required 
to set up the hi-res and low-res screens. 
As always, questions and comments are 
welcome. Please include a self-addressed 
stamped envelope for responses.• 

Write to Mike Meehan at 1300 Fair
field Drive, Clearwater, FL 33546. 

01770 L[ll\ #0 
Ol 7BO BRA LCOP12 
01790 PWfUR LOY #hTURT PUr SIT OF 
OlBOO LOI\ #0 TURTLES GOrn:; 
OlBlO LCOP59 ADDA Ml UNDERWA'l'ER AT 
OlB20 LOB , Y+ ARl'I\ SPECIFIED BY 
01B30 S1'13 , X+ REGISTEJl X 
01B40 CMPA #B 
OlBSO BNE LCOP59 
01B60 CMPY #1"1'1.JR'l'l-BO 

01870 BNE Nm.113 
OlBBO RTS 
0 1B90 Nm.113 TFR X, D 
01900 ADDO #24 
01910 TFR D, X 
01920 LCV\ #0 
01930 BRA LCOP59 
01940 PBLK LOB 1170 Pur A BLANK 
01950 LOA #0 AREA OF WATER 
01960 LOY #0 AT PLACE SPECIFIED 
01970 LCOP60 ADDA #l BY REGISTER X 
019BO SIB , X+ 
01990 LOB ,Y+ 
02000 LOB #170 
02010 OIPA #B 
02020 BNE LCOP60 
02030 OIPY #80 
02040 BNE NEQU14 
02050 RTS 
02060 NEJ;JU14 TFR X, D 
02070 ADDO #24 
02080 TIB D, X 
02090 LOA #0 
02100 LOB #170 
02110 BRA LCOP60 
02120 PBLK2 LOX 16291 Pur A BLANK 
02130 LDD #0 AREA OF RQ<\D 
02140 S111 16323 AT CURREN!' 
02150 LCOP62 STD ,x POSITION 
02160 LCV\ 16323 
02170 ADDA #1 
021BO S'fA 16323 
02190 CMPA #9 
02200 Bl'l;) EQU19 
02210 TFR X,D 
02220 ADDO #32 
02230 TFR D, X 
02240 LOO #0 
02250 BRA LCOP62 
02260 EQU19 RTS 
02270 PFRCG LOX 16291 Pur A FRCG 
022BO CLRA (SPECIFIED BY 
02290 STA 16323 REGISTER Y) 
02300 LOO , Y++ AT CURREN!' 
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listing colllinued 

2741 lF 10 02310 TFR X, D PCSITION 2838 BO 2762 03380 JSR = 2743 C3 0020 02320 ADDO #32 283B lOBE 3F89 03390 WY 16265 

2746 lF 01 02330 TFR D, X 283F BO 2738 03400 JSR PFROG 

27 48 EX: Al 02340 LCOP61 LDD , Y++ 2842 8E lFlO 03410 LOX #SONG3 
274A ED B4 02350 STD ,x 2845 BF 3FE7 03420 STX 16359 

274C B6 3FC3 02360 LIY\ 16323 2848 BO 256F 03430 JSR MUSI C 

274F 8B 01 02370 ADDA ni 284B FC 3F89 03440 LDD 16265 

2751 81 08 02380 GlPA #8 2B4E 83 0014 03450 SUBD #20 
2753 27 oc 02390 BEQ EQU18 2851 FD 3F89 03460 S'ID 16265 

2755 B7 3FC3 02400 STA 16323 2B54 BO 2788 03470 JSR PITT 

2758 lF 10 02410 TFR x,o 2857 BE 3FA3 03480 LOX 16291 

275A C3 0020 02420 ADDO #32 285A A6 BO 03490 LOA ,X+ 

2750 lF 01 02430 '!'FR D, X 285C BF 3FA3 03500 STX 16291 

275F 20 E7 02440 BRA LCOP61 285F BO 2762 03510 JSR = 
276f 39 02450 EQU18 R'l'S 2B62 BE 3FA3 03520 LOX 16291 

2762 108E 3FBB 02460 = LOY #16267 GET A 2*9 2865 lOBE 3F89 03530 LOY 16265 

2766 BE 3FA3 02470 LOX 16291 AREA AT 2869 lOBF 3FAO 03540 STY 16288 

2769 86 00 02480 LOA #0 CURREN!' PCSITION 2860 BO 2738 03550 JSR PFROG 

276B B7 3FC3 024 90 STA 1 6323 AND STORE 2870 8E lFlB 03560 LOX #5~4 

276E EX: 84 02500 LCOP63 LOO ,x rr IN MEMJRY 2873 BF 3FE7 03570 STX 16359 

2770 ED Al 02510 S'ID , Y++ 2876 BO 256F 035BO JSR MUSIC 

2772 B6 3FC3 02520 LOA 16323 2879 7C 3FA2 03590 IN'.: 16290 

2775 BB 01 02530 ADDA #1 2B7C 7C 3FA2 03600 rn::: 16290 

2777 Bl 09 02540 GlPA #9 2B7F B6 01 03610 LOA #1 
2779 27 oc 02550 BEQ ECU20 2BB1 C6 05 03620 LOB #5 

277B B7 3FC3 02560 STA 16323 2BB3 BO 27AE 03630 JSR SCORE 

277£ lF 10 02570 TFR X, D 2BB6 39 03640 l1'l'S 
27 BO C3 0020 025BO ADDO #32 2BB7 l F 20 03650 MJllEL TFR Y, D TAKE FRCG 
27B3 lF 01 02590 TFR D, X 2BB9 C3 ooBc 03660 ADDO #140 FRQ'l ClJRRENl' 
27B5 20 E7 02600 BRA LCOP63 2BBC FD 3F89 03670 S'ID 16265 PCSITION AND 
2787 39 02610 EQU20 HTS 2BBF BO 27BB 036BO JSR Pur MJllE IT LEFT 
2788 l08E 3F8B 02620 PUr LOY #16267 GE:!' II 2*9 2892 BE 3FA3 03690 LOX 16291 ONE PLACE 
27BC BE 3FA3 02630 LOX 16291 ARV\ FROM 2895 A6 82 03700 LOA ,- x 
278F 86 00 02640 LOA #0 MEMORY AND 2B97 BF 3FA3 03710 srx 16291 
2791 B7 3FC3 02650 STA 16323 PUr IT /IT 289A BO 2762 03720 JSR = 2794 EX: Al 02660 LCOP64 LOO , Y++ CURREN!' PCSITION 289D lOBE 3F89 03730 LDY 16265 
2796 ED B4 02670 S'ID ,x 2BA1 BO 2738 03740 JSR PFROG 
2798 B6 3FC3 02680 LOA 16323 2BA4 8E lFlO 03750 LOX #SONG3 
279B 8B 01 02690 ADDA #I 28117 BF 3FE7 03760 S!'X 16359 
2790 81 09 02700 GlPA #9 28M BO 256F 03770 JSR MUSIC 
279F 27 oc 02710 BEQ ECU21 28AD FC 3F89 03780 LOO 16265 
27Al B7 3FC3 02720 S'l'A 16323 28BO B3 0014 03790 SUBD #20 
27A4 lF 10 02730 'J'FR X, D 2BB3 FD 3F89 03800 STD 16265 
27A6 C3 0020 02740 ADDO #32 2BB6 BO 2788 03Bl0 JSR PITT 
27A9 lF 01 02750 TFR D, X 28B9 BE 3FA3 03820 LOX 16291 
27AB 20 E7 02760 BRA LCOP64 281JC A6 82 03830 LIY\ ,-x 
27AD 39 02770 ECU21 l1'l'S 28BE BF 3FA3 03840 STX 16291 
27AE B7 3F6A 02780 SCORE S1'A 16234 ADD TO 2BC1 BO 2762 03850 JSR GET 
27Bl B6 3FCA 02790 LIYI 16330 smRE usrn::; B 28C4 BE 3FA3 03B60 LOX 16291 
27B4 81 01 02800 GlPll #1 TO TELL \~-IAT 28C7 l OBE 3FB9 03870 LDY 16265 
27B6 26 05 02810 BNE NCU110 PCSI'l'ION 'IO ADD 28CB lOBF 3FA0 03BBO S'l'Y 16288 
27BB 8E 3FE1 02B20 LOX #16353 VALUE 51'0RED 28CF BO 2738 03890 JSR PFROG 
2788 20 15 02830 BRA ECU41 IN II 2802 BE lFlB 03900 LOX #SONG4 
27BD 81 02 02B40 NCUllO GlPA #2 2805 BF 3FE7 03910 51')( 16359 
27BF 26 05 02850 BNE NCUlll 28D8 BO 256F 03920 JSR MUSIC 
27Cl 8E 3FDB 02B60 LOX #16344 2BDB 7A 3FA2 03930 DEX: 16290 
27C4 20 oc 02B70 BRA EQU4 1 2BDE 7A 3FA2 03940 DEX: 16290 
27C6 Bl 03 02BBO NCUll l GlPA #3 2BE1 B6 01 03950 LOA #1 
27C8 26 05 02B90 BNE NCU112 2BE3 C6 05 03960 LOB #5 
27CA BE 3FD2 02900 LOX #1633B 2BE5 BO 271\E 03970 JSR SCXJRE 
27CD 20 03 02910 BRA ECU 41 2BEB 39 039BO l1'l'S 
27CT BE 3FCC 02920 NCUll 2 LOX #16332 2BE.'9 lF 20 03990 fDllEU '!'FR Y, D TAKE FROG 
2702 BF 3F6B 029 30 EQU41 51'X 16235 2BEB C3 0014 04000 ADDO #20 FROM ClJRRENl' 
2705 SA 02940 LOP3 DEX:B 2BEE FD 3FB9 04010 SID 16265 PCSITION AND 
2706 Cl IT 02950 GlPB #255 2BF1 BO 2788 04020 JSR Pur MJllE IT UP 
2708 27 lA 02960 BEQ NCU115 281'4 FC 3FA3 04030 LDD 16291 ONE PLACE 
270A BE 3F6B 02970 LOX 16235 28F7 B3 OOAO 04040 SUBD #160 
2700 A6 BS 02980 LOI\ B, X 28FA FD 3FA3 04050 S'ID 16291 
27DF BB 3F6A 02990 ADDA 16234 28FD BD 2762 04060 JSR = 27E2 81 011 03000 GlPA #10 2900 lOBE 3F89 04070 LOY 16265 
27E4 25 18 03010 BW EQU42 2904 BO 2738 04080 JSR PFROG 
27E6 80 QA 03020 SUB/\ #10 2907 BE lFlO 04090 LOX #SONG3 
27E8 BE 3F6B 03030 LOX 16235 290A BF 3FE7 04100 51')( 16359 
27EB A7 85 0 3040 SI'/\ B, X 2901J BD 256F 04110 JSR MUSIC 

27ED 86 01 03050 LOA #1 2910 FC 3F89 04120 LOO 16265 

27EF B7 3F6A 03060 STA 16234 2913 83 00 14 04130 SUBD #20 

27F2 20 El 03070 BRA LOP3 2916 FD 3F89 04140 STD 16265 

27F4 CC 0000 0 3080 NCU11 5 LOO #0 2919 BO 27BB 04150 JSR Pur 

27F7 ED 81 03090 STD , X++ 291C FC 3FA3 04 160 LOO 16291 

27F9 ED Bl 03100 S'ID , X++ 2911' 83 OOAO 04170 SUBD #160 

27FB A7 84 03110 STA ,x 2922 FD 3FA3 041BO Sl'D 16291 

27FD 39 03120 l1'l'S 2925 BD 2762 04 190 JSR GET 

27FE BE 3F6B 03130 EQU42 LOX 16235 2928 lOBE 3FB9 04200 LOY 16265 

2B01 A7 85 0 31 40 STA B, X 292C l OBF 3FAO 04210 STY 16288 

2803 39 03150 l1'l'S 2930 BO 273B 04220 JSR PFROG 

2804 B6 00 03160 PSKULL LOA #0 PUI' A SKUIL 2933 8E lFl B 04230 LOX #=4 
2806 B7 3F71 03170 STA 16241 I SPEX:IFIED BY 2936 BF 3FE7 04240 STX 16359 
2809 BE 3FA3 03180 LOX 16291 RECISTER Y 2939 BO 256F 04250 JSR MUSIC 
280C EX: Al 03190 LOPS LDD , Y++ AT CURREN!' 293C 7C 3F9F 04260 rn::: 162B7 
280E ED B4 0 3200 S'ID ,x PCSITION 293F 86 01 04270 LOA #1 
2810 B6 3F71 03210 LOA 16241 2941 C6 05 04280 LOB #5 
2813 4C 03220 IN:::!\ 2943 BO 27AE 04290 JSR SCORE 
2814 Bl OB 03230 GlPA #11 2946 39 04300 R'IS 
2816 27 oc 03240 BEX) EQU43 2947 l F 20 04310 fl'.JllED TFR Y, D TAKE FROG 
2818 B7 3F71 03250 STA 16241 2949 C3 003C 04320 ADDO #60 FROM ClJRRENl' 
2810 lF 10 03260 TFR X, D 294C FD 3F89 04330 Sl'D 16265 PCSI TION AND 
281 0 C3 0020 03270 ADDO #32 294F BO 2788 04340 JSR Pur MJllE IT DGIN 
2820 lF 01 032BO TFR D, X 2952 FC 3FA3 04 350 LOO 16291 ONE PLACE 
2822 20 E8 03290 BRA WPS 2955 C3 OOAO 04360 ADDO #160 
2824 39 03300 EQU43 RTS 2958 FD 3FA3 04370 Sl'D 1629 1 
2B25 lF 20 033 10 MOVER TFR Y, D TAKE FROG 295B BO 2762 04380 JSR = 2827 C3 0064 03320 ADDO #100 FRCM CURREN!' 295E lOBE 3F89 04 390 LOY 16265 
282A FD 3F89 03330 STD 16265 PCSITION AND 2962 BO 2738 04400 JSR PFROG 
2B2D BO 2788 03340 JSR Pur MJllE IT 2965 8E l FlO 04410 LOX #SONG3 
2830 BE 3FA3 03350 LOX 1629 1 RIGIIr ONE 2968 BF 3FE7 04420 STX 16359 
2833 A6 80 03360 LIY\ , X+ PLACE 296B BO 256F 04430 JSR MUSIC 
2835 BF 3FA3 03370 STX 16291 296E FC 3F89 04440 LDD 16265 
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SUPER S£REEN 

• A big 51 character by 24 line scree n. • Auto-key repea t fo r g rea ter keyboard 
• Full u~per and lower case characters. convenience. 
• Easily combin e tex t with hi-res • Control cod es for additional func ti on s. 

graphics. • W9rks with 16K, 32K or 64K com-
• PRINT @ is completely func tional on puters. 

the big sc reen . • Available on disc or casse tte. 
• The powerful ON ERROR GOTO is • Works with extended and/ or disc 

full y implemented. BASIC. 

51 CHARACTERS BY 24 LINE DISPLAY 
Supe r Screen 1s a powe rf ul. machine language program th at signi fican tly upgrades 
the perfo rmance and usefulness of 16K 0r greater. Extended and Disc Basic Colo r 
Compu ters. The standard Color Computer display screen is totally inadequate for 
se rious. personal or business applicat ions so Super Sc reen replaces 11 with a brand 
new. 5 1 character wide by 24 line screen inc luding full upper and lower case 
cha racte rs. Instead of a con fusing chec kerboa rd appearance. you now have true 
lower case lette rs along with a screen that is capab le o f displa yi ng 1224 characters . 
The di fference is sta rtlin g! You r computer takes on new d imensions and can ea91ly 
handle lines of text tha t were simply too long and comp lex to display on the old 
screen . 

COMBINE TEXT WITH HI-RES GRAPHICS 
You ca n now write truly pro fessional looki ng programs that combine tex t with hi-res 
graphics . Super Screen a ll ows yoLl to c reate graphics disp lays wi tt1 the Basic LINE, 
DRAW and CIRCLE statem en ts and then nota te the graphi cs with desc ri p tive tex t. 
You ca n even use PRI NT @ if you wi sh for greater p rogramming convenience . Super 
Screen's versa tilit y will amaze you . 

PRINT @ IS FULLY IMPLEMENTED 
The PR INT @statemen t is a va luable asset to the programmer when forma tt ing text 
on the screen . The standard Color Computer will repor t an erro r if you spec ify a 
locat ion hi gher th an 511 but Super Screen allows locations all th~ way to 1223! You 
get a big sc reen and a powerful formatting too l as well. Of course. Super Sc reen also 
supports th e CLS command allowing you to clea r th e big screen using standard 
Basic syntax . 

ON ERROR GOTO 
Thars r ight! Super Sc reen g ives you a full im plementa tio n o f ON ERROR GO TO 
including the ERR and ERL functions. Now you can trap e rrors and take co rrective 
act ion to prevent crashed programs and lost data using the same standard syntax as 
other computers. Th e ON ERROR GOTO capability overcomes a serious deficiency 
of Color Computer Basi c an d greatly improves your capabi lity to handle 
sophisticated tasks . All well writteri . 'user friendl y' programs use erro r trapping 
techniques and yours can too! Now tha t's power! 

AUTO KEY REPEAT 
No more frustration as you edi t a long line in you r Ba sic program : jt,1s t hold th e space 
bar down and aut omatica lly step to the desi red pos ition in the line. Need a line of 
aster isks? Hold the key down and auto repeat will give them to you . Th ose o f you who 
spend many hours at your keyboard wi ll appreciate th is outstanding addition to Su per 
Screen's long list of impressive capab ilities. 

CONTROL CODES FOR ADDITIONAL FUNCTIONS 
Super Screen recognizes seve ra l specia l control code characters th at allow selection 
o f block o r under lin e. so li d or blinking cursor and other funct ions . You can 'Home Up' 
the cursor or you may erase from the curso r to th e end o f a line o r to th e: end o f th e 
screen just l ike many other co mputers . These special codes give you an extra 
dimens ion of ve rsatility and convenience that put Super Screen in a c lass by itse lf. 

AND MORE GOOD NEWS ... 
Super Screen comes wi th comp lete. wel l detailed instruct ions and is ava il ab le on 
cassette or disc. I t adjus ts automatically to any 16K or greater. Extended o r Oise Basic 
Color Computer or T DP- 100 and uses on ly 2K of memory in addition to the sc ree n 
memory reserved during power up. Guaranteed to be th e most frequentl y used 
program in you r software library .. once you use it. you won 't be without it! Super 
Screen's low price wil l rea l ly please you ; only $29 .95 on cassette o r $32.95 on disc! 

64K Memory Expansion Kit 
All parts and complete in structi o ns 

$64.95 

~~~'SUPER BUG 
Mark Data Products SUPER BUG is a powerful . re loca table machine code moni tor 
program fo r yo ur Coco. If you are a begi nne r. the prog ram and documen tation are an 
indispensable training aid, helpin g you to gain a better und erstanding of yo ur Color 
Computer and machine code programm ing. If you are an accompl ished co mputerist, 
SUPER BUG's capabil ities, versa tility and convenience will p rove invaluable during 
programming and debugging. 

SUPER BUG offers so many ou tstand ing features that we are unab le to li st them all in 
th is limited space. hex and alpha numeric memory d isp lay, mod ify, search and tes t; ful l 
printer suppo rt with baud rate and li ne feed se lect; up to 220 breakpoints: mini object 
code d isassembler; 64K mode setup : decima l. hex and asc ii code conversion rout ines 
and extensive documentatior>. Onl y $29.95 on cassette or $32.95 on d isc. 

ORDER ENTRY SYSTEM 
The Mark Data Products sa les order processing system wil l g ive a fast. ef fic ient means 
to en ter orders . print shipping papers and invoices, prepa re sales rep rots . and monitor 
recei vables. The system automatically enhances th e mon ito r sc reen to a 51 cha racter 
by 24 line display . 32K of memory is required along with an 80-column pri nte r. and 
one o r more disc drives. 

The MOP order entry system is a fam ily of programs which ope rate interactively by 
means of a "m enu ·· selection schem e. Up to 900 products ma y be defined and a single 
disc system can hold over 600 transac tion s. When the operator selects a task to be 
performed. the comp uter loads a prog ram designed to handle that task from the 
system disc . The system disc contains all of the programs requi red to create. update 
and maintain data files and p repare the necessa ry paperwork inc luding shipping and 
invoice forms. daily sa les reports . a monthly (or other period) sales report and a 
receivables re port. 

The MOP sy~tem : 

• Is accu rate. user friendly and simple to use. 
• Is easy to customize for speci f ic user requirements . 
• Produces a traceab le in voice . 
• Handles rece ivables as we ll as closed orde rs. 
• In capab le of future expandability . 

Th is accounting software eq uals o r exceeds higher priced packages for other 
compu ters and includes a de tailed operat ing manua l. For just $99.95. 

ACCOUNTING SYSTEM 
The Mark Data Products accounting system is idea l fo r the small businessman 
needing a fas t. efficient means to process income and expenses. prepare detailed 
reports and maintain most of the information requi red at tax time. Th e system is a 
family of prog rams which ope rate by means o f a "menu " selection scheme. When the 
opera tor selec ts a task to perform. th e computer loads a program designed to handle 
that task from the sys tem disc . The system disc contai ns all of the programs requ ired 
to create. update and maintain data files and prepare th e necessary accounting 
reports includ ing a transaction journal. a P&L or income report . an interim or trial 
balance and a balance sheet. 

Up to 255 separa te accounts may be defined and a sin gle d isc system ca n hold over 
1.400 transactions . This system automatically enhances the monitor screen to a 51 
cha ract er by 24 line d isplay . 32K o f memory is required along with an 80-column 
printer and one or more disc drives. 

The MDP system : 

• Is accurate. user friendly and simple to use. 
• ls easy to cus tomize for spec ific user requi rements . 
• Immedia tely updates the chart of accounts . 
• Provid es an audit trail. 
• Includes end of period procedures . 
• Is capable o f future expandability. 

Th is o rd er en try softwa re equa ls o r exceeds higher priced packages for other 
compu ters and includes a detailed opera ting manual. For just $99.95. 

IMPORTANT NEW BOOKS 
" You r Color Computer" by Doug Mosher. Over 300 pages o f detail ed information
A Coco encyc lopedia $16.95. 

·-Programming the 6809 .. by Rod nay Zaks and Wi lliam Labiak. One of the best 6809 
machine language texts availa ble- required reference material. $15 .95 . 

WE STOCK SOFTLAW PRODUCTS 
The VIP WRITER Tex t Processor is rated tops by Rainbow . Hot CoCo and Color 
Computer Magazine. After eva luation we rate i t to ps too . Disc $59.95 . 

. 
Mark Data Products 

24001 A LI CIA PKWY , NO. 207 • M ISS ION V IEJO, CA 92691 • (714 ) 768-1551 
All Orde rs: Please add $2 .00 shipping and handling in the continental U.S. Alt others . add air shipping and $3.00 han d ling. California resid ents add 6% sales tax . Foreign orders 
please remit U .S. funds. Software authors- Contact us for exciting program marketin g details . We accept MasterCard and VISA . Distributed in Canada by Kelly Software 
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Listing continued 

2971 S3 0014 04450 SUBO #20 2A95 Sl 01 05520 O!PA #1 OIREx::l'ICl'J HAS AGAIN 2590 
2974 FD 3FS9 04460 S'lD 16265 2A97 27 19 05530 BEQ EQU25 BEEN SPOCIFIEO CMlVED 2A03 
2977 BD 27SS 04470 JSR PtJJ' 2A99 Sl 03 05540 G1PA #3 AID REl'URN CM:J\/ElJ 29A5 
297A K 3FA3 044SO LOO 16291 2A9B 27 15 05550 BEQ EQU25 FINDI N3S IN DlJR 3FFD 
2970 C3 OOAO 04490 ADDO ttl60 2A9D 86 FFOO 05560 LCll\ $FFOO ACOJMlJLA'l'CR A ENJl'E 2613 
29SO FD 3FA3 04500 S'lD 16291 2AAO Sl 70 05570 G!PA #125 EPIAY 2609 
2983 llD 2762 04510 JSR = 2M2 27 06 055SO BEQ EC:U27 EQU!B 2761 
2986 lOBE 3F89 04520 LOY 16265 2AA4 Sl FD 05590 O!PA #253 EQU19 2737 
29BA lOBF 3FAO 04530 STY 162BB 2AA6 27 02 05600 BEQ EQU27 EQU20 27S7 

298E llD 273S 04540 JSR PFRCG 2AAS 20 37 05610 BRA NEQU51 EQU21 27AD 
2991 SE lFlB 04550 LDX #SONG4 2AAA B6 015C 05620 EC:U27 LDI\ $15C EQU22 2B53 
2994 BF 3FE7 04560 Sl'X 16359 2AAD F6 015D 05630 WB $150 EQU23 2B52 
2997 BD 256F 04570 JSR MUSIC 2ABO 20 l3 05640 BRA NEQU47 EQU24 2B5E 
299A 7A 3F9F 045BO DEC 162B7 2AB2 86 FFOO 05650 E(XJ25 WA SITOO EQU25 2AB2 
2990 B6 01 04590 LDA #1 2AB5 81 7E 05660 O!PA #126 EQU27 2AAA 
299F C6 05 04600 LDll #5 2AB7 27 06 05670 BEQ EQU2B EQU2B 2ABF 
29Al BD 27AE 04610 JSR SCORE 2AB9 Bl FE 056BO G1PA #254 EQlJ41 2702 
29A4 39 04620 RTS 2AB8 27 02 05690 BEQ EQU2B EQlJ42 27FE 
29A5 lF 20 04630 C\''llVElJ 'ITR Y, D TAKE FRCG 2ABD 20 22 05700 BRA NEQU51 EQU43 2B24 
29A7 C3 0014 04640 AOOD #20 FRCl'1 QJRRENJ' 2ABF 86 01 5A 05710 EQU2B LDA $15A = 2762 
29AA FD 3FB9 04650 S'ID 16265 PCSITION AND 2AC2 P6 01 58 05720 illB $1 5B GE.Tl 2596 
29AD BO 27BB 04660 JSR PLll' ~'DVE l'l' lJP 2AC5 CJ 03 05730 NEQU47 G!PB #3 GE.TJ 2ABF 
29BO K 3FA3 04670 LDD 16291 ONE AND A HALF 2AC7 22 03 05740 BHI NEQU4B GE.TK 2A61 
2983 B3 OOEO 046BO SlJBO #224 PlACT:S (lJSED 2AC9 B6 01 05750 LDA #1 GE.TN 259F 
2986 FD 3PA3 04690 S'ID 1629 1 FOR M:NING 2ACB 39 05760 RTS G'.)'.)N 2AE4 
29B9 BD 2762 04700 JSR GET FRCG FRCM ROAIJ,'11\YS) 2ACC Cl 3C 05 770 NEQU4B G!PB #60 INCl 3FEF 
29BC lOBE 3FB9 04710 LDY 16265 2ACE 25 03 057BO BLO NEQU49 INC2 3FED 
29CO BD 273B 04720 JSH PFRCG 2ADO B6 02 05790 LDA #2 INC3 3FIB 
29C3 8E 1F10 04730 wx #5a.'G3 2AIJ2 39 05BOO RTS INC4 3FE9 
29C6 BF 3FE7 04740 srx 16359 2AD3 81 3C 05810 NEQU49 G1PA #60 LCG 1FB6 
29C9 BD 256F 04750 JSR MUSIC 2N)5 25 03 05820 BLO NEQU50 LCOPl 2B72 
29CC K 3FB9 04760 LOO 16265 2AD7 86 03 05830 WA #3 LCOP!l 26BC 
29CF B3 0014 04770 SUBD ff20 2AD9 39 05B40 RTS LCOP12 26AE 
2902 FD 3FB9 047BO S'ID 16265 ZADA Bl 03 05B50 NEQlJ50 G1PA #3 LCOP13 2666 
2905 BD 27BB 04790 JSR PU!' 2AIX: 22 03 05B60 BHI NEQU51 LCOP2 2861 
2908 K 3FA3 04BOO LOO 16291 2ADE B6 04 05B70 LDA #4 LCOP59 2600 
29DB B3 0100 04Bl0 SlJBD #256 2Ar"Xl 39 05BBO RTS LCOP60 26F4 

29DE FD 3FA3 04B20 STD 16291 2AE1 B6 00 05B90 NEQU51 LOA #0 LCOP61 274B 

29El BD 2762 04B 30 JSR Ger 2AE3 39 05900 RTS LCOP62 2710 
29E4 l OBE 3FB9 04B40 LDY 16265 2AE4 BE 05AO 05910 G'.)'.)N LOX ttl440 TELL CURREN!' LCOP63 276E 

29E8 lOBF 3FAO 04B50 S'l'Y 162BS 2AE7 S6 20 05920 LDI\ #32 PIAYER 'IQ PRESS LCOP64 2794 

29EC BD 273S 04S60 JSR PFRCG 2AE9 A7 so 05930 LCOP65 STA , X+ JOYsrICK lll1I'l'CN LCOP65 2AE9 
29EF BE lFlB 04S70 LOX #SOi\C4 21\IB SC OSCO 05940 O!PX ff 1472 OR PRESS SPACEBAR LCOP66 2BOO 
29F2 BF 3FE7 04SSO STX 16359 2AEE 26 F9 05950 8NE LCOP65 TO CXJNTINlJE LCOP67 2817 

29F5 BD 256F 04S90 JSR MlJSIC 2AFO B6 3FAD 05960 L[lll 16301 LCOP6S 2826 
29FS 7C 3F9F 04900 INC 162B7 2AF3 Sl 02 05970 G1PA ff2 LCOP69 2B47 

29FB S6 01 049 10 [,[)/\ #1 2AF5 I 027 0026 059BO LBEQ NEQU43 LOP3 2705 

29FD C6 05 04920 LOB ff5 2AF9 lOSE I F7S 05990 LOY #PRESSS WPS 2SOC 

29FF BD 271\E 04930 JSR SCORE MUXJP 25S9 

2A02 39 04940 R'l'S 2AFD BE 05A9 06000 LOX #1449 ~ 2947 
21\03 IF 20 04950 D1"0VED 'l'FH Y, D TAKE l'Rffi 2800 A6 1\0 06010 LCOP66 L[lll ' Y+ 1"0VEL 2S87 

21\05 CJ 003C 04960 AllDD #60 FROM CURRENT 2802 A7 so 06020 srA , X+ M'.l\IER 2S25 

2AOS FD 3FS9 04970 S'ID 16265 PCSITION AND 2804 SC 05B7 06030 G1PX #1463 1"0VElJ 28E9 

21\08 BD 27S8 049SO JSR Pl!!' MOVE IT IXl'iN 2B07 26 F7 06040 BNE LCOP66 MUSIC 256F 
2AOE FC 3Fl\3 04990 J,00 16291 ONE AND A HALF 2809 SE 058C 06050 LOX #1420 NEC:Ul3 26El 
2Al l C3 OOEO 05000 AIJDD #224 PIACT:S I lJSED 280C BD 2B6E 06060 JSR PRINJ'l NEC:Ul4 2707 

2A l4 FD 3FA3 05010 S'JD 16291 FOR M:NING FRCGS 2BOF 86 31'0\ 06070 LCll\ 16330 NEQU2 26BF 
2Al 7 BO 2762 05020 JSR GET FRC:X-1 ROADWAYS I 2812 Sil 30 060SO ADDA #4S NEC:U4 2690 
2All\ lOBE 3FS9 05030 LOY 16265 2814 137 0593 06090 STA 1427 l\IR()'.14~ ?RH ' 

2AlE BO 273S 05040 JSH PFHCG 
2B1 7 IJD Al Cl 06100 LCOP67 JSR $1\lCl NEC:U44 2A6E 

2A21 SE 1Fl0 05050 LOX #SONG3 
2BlA SI 20 061 10 GIPA #32 NEQU45 2A7S 

21\24 BF 3FE7 05060 S'l'X 16359 
281C 26 F9 06 120 BNE LCOP67 NEC:U46 2AS2 

2A27 80 256F 05070 JSR MlJSIC 
281E 39 06130 RTS NEQU47 2AC5 

2A2A K 3FB9 050BO LDD 16265 
2BlF JOSE 1F44 06140 NEQU4 3 LOY #PRESS NEQU4S 2ACC 

2A2D B3 0014 05090 SlJBD #20 2B23 SE 051\5 06150 LOX #1445 NEQU49 2AD3 
2A30 FD 3FB9 05100 S'ID 16265 2826 /\6 AO 06160 JJXJP6S LOA , Y+ NEC:U5 2670 
2A33 BD 27SS 05110 JSR PUr 282B A7 so 06170 STA , X+ NEQU50 2ADA 
2A36 K 3FA3 05120 LOD 16291 2132A Sl 2E 061SO G1PI\ #$2E NEQU51 2AE1 
21\39 C3 0100 05130 ADDD #256 21l2C 26 I'S 06190 BNE LCOP6S NEC:U60 2ASC 
2A3C FD 3FA3 05140 Sl'D 16291 2B2E SE 05SC 06200 LOX #1420 NCUllO 27BD 
2A3F BD 2762 05150 JSR GE!' 2831 BD 2136E 06210 JSR PIUNJ'l NCUlll 27C6 
2A42 JOBE 3FB9 05160 LOY 16265 2834 86 3FCA 06220 LOA 16330 NCU112 27CF 
2A46 l OBF 3FAO 05170 STY l62SS 2B37 Sl3 30 06230 AOOA #4S NCU115 27F4 
2A4A BD 2738 051BO JSH PFRCG 2B39 137 0593 06240 STA 14 27 PAD! 2600 
2A4D BE l Fl B 05190 wx ffSONG4 2B3C 86 3FC/\ 062 50 LCll\ 16330 PAD2 260F 
2A50 BF 3FE7 05200 s·rx 16359 21331" SJ 02 06260 G1PI\ #2 PAD3 26ll 
2A53 BD 256F 05210 JSR MlJSIC 2B4l 27 10 06270 BEQ EC:U22 P8LK 26EC 
2A56 71\ 3F9F 05220 DEC l62S7 2B4 3 Sl 04 06 2SO G\PA #4 PBLK2 2714 
21\59 S6 01 05230 L[ll\ #1 21345 27 oc 06290 8EQ EC:U22 PCAR 265E 
2A5B C6 05 05240 LOB #5 2847 86 ITOO 06 300 TJXJP69 LDA $ITOO PFHCG 273S 
2A5D BD 271\E 05250 JSR SCXJRE 2134A SI FE 06310 G!PA #254 PIAY 25C7 
2A60 39 05260 R'l'S 284C 27 04 06320 BEQ EQU23 PlAYER 1F2C 
2A6l BD AlCl 05270 GE.TK JSR $Al Cl SCAN KEYBQl\RD 2B4E Bl 7E 06330 G!PA F. 126 PlAYN 25C3 
2A64 136 0155 052BO ill/\ 341 TO SEE IF AN 2B50 26 F5 06340 BNE LCOP69 PLCG 26AB 
2A67 Sl F7 05290 G1PA #247 /\RR(),; KEY I S 2B52 39 06350 EC:U23 RTS PNTR 3FFE 
2A69 26 03 05300 BNE NEQU44 PRESSED AND 2B53 136 FFOO 06360 EQlJ22 LDA $FFOO PRESS 1F44 
21\68 86 01 05310 L[lll #1 R8ruRN FINDIN:iS 2BS6 Sl m 06370 G1PA #253 PRESSS IF7S 
2A6D 39 05320 R'l'S IN /\CClJMUIA'IQR A 2135S 27 04 06 380 BEQ ECU24 PRI NT! 286E 
2A6E B6 0156 05330 NEQU44 LQ/\ 342 285A SI 7D 06390 G1PA #125 PRINTS 285F 
2A71 Sl F7 05340 G1PI\ #247 2B5C 26 F5 06400 BNE EQU22 PSKlJLL 2S04 
2A73 26 03 05350 BNE NEQU45 285E 39 06410 EQlJ24 RTS PTlJR 26S6 
21\75 B6 02 05360 LDA ff2 2B5F CG 00 06420 PRINJ'S LDB #0 PRINJ' SCORE PtJJ' 27SS 
2A77 39 05370 RTS 2B6l /\6 80 06430 LCOP2 LDI\ , X+ I SPOCIFIED BY FWI'UR 26CA 
2A7S 86 015S 053SO NEQU45 LOA 344 2B63 8B 30 06440 ADDA #48 REGIS1'ER XI SCORE 271\E 
2A7B Sl F7 05390 G1PA ff247 2B65 /\7 AO 064 50 S1YI , Y+ A'l' POSI'I'IO< SONG3 lFlO 
2A7D 26 03 05400 BNE NEQU46 21367 CB 01 06460 ADDB #1 SPOCIFIED BY SONG4 lFlB 

2A7F S6 03 05 410 LOA ff3 2B69 Cl 06 06470 G1PB #6 REGIS'l'ER Y SWIO!l 2614 

2AS1 39 05420 RTS 286B 26 F4 064SO BNE LCOP2 SWIOl2 2639 

2AS2 136 0157 05430 NEQU46 LOA 343 2B6D 39 06490 RTS TABLE 2100 

21\BS Sl F7 05440 G1PI\ #247 2B6E lOSE 1P2C 06 500 PRINT! LOY #PLAYER PRINT 'PLAYER TURTLE 23F4 

2AS7 26 03 05450 BNE NEQU60 2B72 A6 AO 06510 LCOPl LQ/\ ' Y+ AT POSITIO< 
VOICE! 3FFA 

2AB9 S6 04 05460 L[lll #4 2B74 1\7 so 06520 srA , X+ SPOCIFHD BY VOICE2 3FF7 

2ASB 39 05470 RTS 2B76 Sl 12 06530 G1PA #$12 REGISTER X 
VOICE3 3FF4 

2ASC S6 00 054SO NEQU60 LQ/\ #0 2B7S 26 PS 06540 BNE LCOPl 
VOICE4 3IT1 

2ASE 39 05490 R'l'S 2B7A 39 06550 RTS 
1'11\VES 2000 

21\SF BD A9DE 05500 GETJ JSR $1\9DE SCAN JOY ST I O< 0000 06560 END 
wruRT 23A4 

2A92 86 3FCI\ 05510 lDA 16330 'I'O SEE IF A 00000 'l'Cll'l\L ERRORS END 
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~ Micro-Ed 

educational 
software 

Send for free catalog 

Specify: 

• TRS-80 Model III 
• TRS-80 Color Computer 

telephone 
us at 

1-800-MICRO ED 

Micro-Ed Inc. 
P.O. 444005 
Eden Prairie, MN 55344 

,,,39 

v See List of Advertisers on page 99 

• O riginal layout-no unsupported keys. 
• No special software required. 
• Fast. simple installation-no soldering. 
• Individually boxed w ith full instructions. 
• Professional. low profi le. finished appearance. 
• U.S. made-highest quality. go Id contacts. 
• Smooth, responsive "Touch Typist" fee l. 
• Fits all 'D'. 'E'. and 'F' board models. 

·computers produced afrer approx1ma[ely October 1982 require 
an add1t1onal plug adapte1 Please add 54 95 

KEYBOARD* 

Great New Price! 

Just S64.95 

More Super Pio keyboards t1ave tJt'en solcJ 1han <1ny other 
br.::ind tor good reason H is the tJest looking. bes t fee1tng 
keyf)oarcJ avallatJIC' anyvvherel The t1cs1 t>uy tor your money 
ReacJ w/1,11 1he 1ev1ewers have said 

Cplor Computer News, June '83 

Mark Data Products rs well known to us .. rongtimers". 
Every Orr as finished as if Tandy had done 1t. .. The 
Mark Data Super·Pro 1s your best buy ... The one that 
1s in my Coco w stay. 

Color Computer Magazine, June '83 

The 1nstaflat1on procedure is w ell detarled and quite 
simpre Has a professional feet. reacts well w the touch 
has held up ro some purposeful pounding 

Hot Coco. August '83 

Like pumng leather upholstery 1n your Volkswagen. . .Very 
impressed w 1rh the appearance and performance. Could 
easily pass as ongrnal equipment .lnstallat1on 1s very 
srmpte 

Rainbow, April '83 

A frne piece of hardware from Mark Data Products. Ir is 
super and 1t 1s pro fessional too .. If you are searching 
fo r a rep lacemenr keyboard. rt rs an exceHem buy. 

24001 ALICIA PKWY. NO. 207 • M ISSION VIEJO, CA 92691 • (714) 768-1551 
A ll Orders Please add 52 00 shipping and handling 1n the con tinental US A!I o th ers add an sh 1pp1ng and 53 00 hand lrng California 
res id en ts add 6% sales tax Foreign orders please remi t US funds Software auttlors- con tact us for exc1 t1 ng program marke lrng deta i ls 

A.TTENTION 
FOREIGN COMPUTER STORES/MAGAZINE DEALERS 

You have a large technical audience that speaks English and is in need of the 
kind of microcomputer information the Wayne Green Publications group 
provides. 

Provide your audience with the magazines they need and make money at the 
same time. For details on selling Microcomputing, 80 Micro, inCider, HOT 
CoCo, RUN, jr, and Wayne Green Books contact: 

SANDRA JOSEPH WORLD WIDE MEDIA 
386 PARK AVE. SOUTH NEW YORK, N.Y. 10016 

PHONE-(212) 686-1520 TELEX-620430 
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TUTORIAL 

BY MARK D. GOODWIN 

JOURNEY TO THE CENTER 
OF THE ROM PART x 

T his last installment of the disassembly of the Color Basic ROM includes 
areas such as the ASCII-to-binary conversion routine, the floating

point functions, and the SGN, ABS, INT, and RND commands. Part X 
covers locations BB48 to FFFF. 

Address correspondence to Mark Goodwin, Star Route 79, Box 103, 
Orland, ME 04472. 

BB48-BB69 Adjust (EXPl) and (SFl) for the Result BB82-BB88 FP A Cl= FP ACl/10 

8848 
8849-884A 
8848-884C 
884D 
884E 
884F- 8850 

FPAC2 = 0? 
Jump if FPAC2= 0 
Add (EXP !) to (EXP2) 
Divide them by"two 
Multiply them by two 
Jump if the result is too small 

B882-B884 Move FPACI to FPAC2 
BB85- BB87 X = floating-point constant IO pointer 
8888 Zero B 

BB89-BB90 FP A Cl= FPAC2/(X) 

8B89- BB8A (SF) = B 
8851-8852 
8853-8854 

Adjust the combined exponents 
Save it as (EXP!) 

BB8B- BB8D Move the floating-point value (X) into FPACI 
BB8E- BB90 Set the flags 

8855-8856 Jump if (EXP l ) = O 
8857- 8858 A = (SF) 
8859-885A Save it as (SFI) 
8858 Return 
885C-885D A = (SFI) 
885E Invert it 
885F-8861 Jump 
8861-8862 Clean up the stack 
8863- 8866 Jump if FPACI = 0 
8867- 8869 Display OV error message 

BB6A-BB7C FP A Cl= FP A Cl *10 

886A-886C Move FPACI to FPAC2 
886D-886E Jump if FPAC2 = 0 
886F- 8870 FPACI =FPACI *2 
8871-8872 Jump if overflow 
8873-8874 (SF)= Positive 
8875-8877 FPACI = FPACl*5 
8878-8879 FPACI = FPACl*IO 
887A-887B Jump if overflow 
BB7C Return 

BB7D-BB81 Floating-Point Constant Equal to 10 
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BB91-BCOA FPACl = FPAC2/FPAC1 

8B91-BB92 
BB93-8B94 
8B95- BB96 
BB97-BB98 
8B99- BB9A 
BB9B-BB9D 
BB9E-B89F 
88A0-88Al 

BBA2-BBA3 
BBA4-8BA5 
BBA6-BBA7 
8BA8-BBA9 
BBAA-8BAB 
BBAC-BBAD 
BBAE- 8BAF 
BBB0-8BBI 
BBB2-BBB3 
88B4-BBB5 
8BB6-BB87 
BBB8-BBB9 

Display 10 error message if FPACI =0 
Invert (EXP !) 
Figure the exponent and the sign of the result 
Bump the exponent 
Jump if overflow 
X = result storage pointer 
B = number of bytes to divide 
Save the byte counter 

B = stop value 
A=(MSBI) 
(MSBI) = (MSB2)? 
Jump if (MSB I)< >(MSB2) 
A = (NMSB I) 
(NMSBl )=(NMSB2)? 
Jump if (NMSBI)< >(NMSB2) 
A = (NNMSBI) 
(NNMSB I) = (NNMSB2)? 
Jump if (NNMSBI)< >(NNMSB2) 
A=(LSB I) 
(LSBI) = (LSB2)? 
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Listing continued 

BBBA-BBBB 
BBBC 
BBBD-BBBE 
BBBF 
BBCO-BBCI 
BBC2-BBC3 
BBC4-BBC5 
BBC6-BBC7 
BBC8-BBC9 
BBCA-BBCB 
BBCC-BBCD 
BBCE-BBCF 
BBDO-BBDI 
BBD2-BBD3 
BBD4-BBD5 
BBD6-BBD7 
BBD8-BBD9 
BBDA-BBDB 
BBDC-BBDD 
BBDE-BBDF 
BBEO-BBEI 
BBE2-BBE3 
BBE4-BBE5 
BBE6-BBE7 
BBE8-BBE9 
BBEA-BBEB 
BBEC-BBED 
BBEE-BBEF 
BBFO-BBFI 
BBF2-BBF3 
BBF4-BBF5 
BBF6-BBF7 
BBF8-BBF9 
BBFA-BBFB 
BBFC 
BBFD 
BBFE 
BBFF-BCOO 
BCOl-BC02 
BC03-BC05 
BC06-BC07 
BC08-BCOA 

Jump if (LSBI)< >(LSB2) 
Set the flags for equality 
Save the flags 
Shift the result in B 
Loop until the stop bit is found 
Save the result 
All bytes done? 
Jump if all the bytes have been done 
Jump if this is the last time 
B =stop value 
Restore the flags 
Do subtraction if necessary 
(LSB2) = (LSB2)*2 
(NNMSB2) = (NNMSB2)*2 
(NMSB2) = (NMSB2)*2 
(MSB2) = (MSB2)*2 
Jump if bit 7 was set 
Jump if bit 7 is set 
Loop 
A=(LSB2) 
A = (LSB2)-(LSBI) 
Save it as (LSB2) 
A=(NNMSB2) 
A= (NNMSB2)- (NNMSBI)- Carry 
Save it as (NNMSB2) 
A=(NMSB2) 
A = (NMSB2) - (NMSB I) - Carry 
Save it as (NMSBI) 
A=(MSB2) 
A= (MSB2)-(MSBl)-Carry 
Save it as (MSB2) 
Loop 
B = stop value 
Jump 
Adjust (RB) 
Adjust (RB) 
Adjust (RB) 
Save it 
Move the result to FP AC! 
Normalize the result 
B = 10 error code 
Display / 0 error message 

BCOB-BC13 Move Result to FP A Cl 

BCOB-BCOC 
BCOD-BCOE 
BCOF-BCIO 
BCll-BCl2 
BCl3 

X = MSB and NMSB of the result 
Save them as (MSBI) and (NMSBI) 
X = NNMSB and LSB of the result 
Save them as (NNMSBI) and (LSBI) 
Return 

BC14-BC29 Move (X) to FP A Cl 

BC14-BC15 Save A 
BC16-BC17 D=sign 
BCl8-BC19 Save (SF!) 
BCIA-BCIB Set bit 7 of the MSB 
BCJC.:.BCID Save (MSBI) and (NMSBI) 
BCIE-BCIF (RB)=O 
BC20-BC21 B=EXP 
BC22-BC23 X = NNMSB and LSB 
BC24-BC25 Save (NNMSBI) and (LSBI) 
BC26-BC27 Save (EXP!) 
BC28-BC29 Get A and return 

BC2A-BC2E FP A Cl to (0045) + 
BC2A-BC2C 
BC2D-BC2E 

X =storage pointer 
Jump 

BC2F-BC34 FPACl to (0040)+ 

BC2F-BC31 X = storage pointer 

BC32-BC34 Ignore 

BC33-BC34 FP A Cl to (V ARPTR) + 
BC33-BC34 X =current VARPTR 

BC35- BC49 FP A Cl to (X) 
BC35-BC36 
BC37-BC38 
BC39-BC3A 
BC3B-BC3C 
BC3D-BC3E 
BC3F-BC40 
BC41-BC42 
BC43-BC44 
BC45-BC46 
BC47-BC48 
BC49 

A=(EXPI) 
Save it 
A=(SFI) 
Mask the sign bit 
Combine (MSBI) and the sign bit 
Save it 
A=(NMSBI) 
Save it 
U =(NNMSBI) and (LSBI) 
Save them 
Return 

BC4A- BCSE FP AC2 to FP A Cl 

BC4A-BC4B 
BC4C-BC4D 
BC4E-BC4F 
BC50-BC51 
BC52-BC53 
BC54-BC55 
BC56-BC57 
BC58-BC59 
BC5A-BC5B 
BC5C-BC5D 
BC5E 

A=(SF2) 
Save it as (SF!) 
X = (EXP2) and (MSB2) 
Save them as (EXP!) and (MSBI) 
Save (RB) 
A=(NMSB2) 
Save it as (NMSBI) 
A=(SFI) 
X = (NNMSB2) and (LSB2) 
Save them as (NNMSBI) and (LSBI) 
Return 

BCSF-BC6C FPACl to FPAC2 

D=(EXPI) and (MSBI) 
Save them as (EXP2) and (MSB2) 
X=(NMSBI) and (NNMSBI) 

BC5F-BC60 
BC61-BC62 
BC63-BC64 
BC65-BC66 
BC67-BC68 
BC69-BC6A 
BC6B 

Save them as (NMSB2) and (NNMSB2) 
X = (LSB I) and (SF!) 

BC6C 

Save them as (LSB2) and (SF2) 
Set the flags for the exponent 
Return 

BC6D-BC79 Get the Sign 

BC6D-BC6E 
BC6F-BC70 
BC71-BC72 
BC73 
BC74-BC75 
BC76-BC77 
BC78 
BC79 

B=(EXPI) 
Jump if FPACI =0 
B =(SFI) 
Put the sign into Carry 
B= -I 
Jump if FPACI is negative 
B=l 
Return 

BC7A-BC7B Color Basic SGN Command 

BC7A-BC7B Get the sign in B 

BC7C-BC92 Save Bas FPACl 

BC7C-BC7D Save Bas (MSB I) 
BC7E-BC7F (NMSBl)=O 
BC80-BC81 
BC82-BC83 
BC84-BC85 
BC86-BC87 
BC88-BC89 
BC8A-BC8B 
BC8C-BC8D 
BC8E-BC8F 
BC90-BC92 

B=exponent 
A=(MSBI) 
Adjust it 
Save (EXP!) 
Zero D 
Zero (NNMSBI) and (LSBI) 
Zero (RB) 
Zero (SF!) 
Normalize FPACI 

BC93- BC95 Color Basic ABS Command 
Listing continued 
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Listing continued 

BC93-BC94 
BC95 

(SFI) =positive 
Return 

BC96-BCC7 Compare (X) to FPACl 

BC96--BC97 
BC98-BC99 
BC9A-BC9B 
BC9C-BC9D 
BC9E-BC9F 
BCAO-BCAl 
BCA2-BCA3 
BCA4-BCA5 
BCA6-BCA7 
BCA8-BCA9 
BCAA-BCAB 
BCAC-BCAD 
BCAE-BCAF 
BCBO-BCBl 
BCB2-BCB3 
BCB4-BCB5 
BCB6-BCB7 
BCB8-BCB9 
BCBA-BCBB 
BCBC-BCBD 
BCBE-BCBF 
BCCO-BCCI 

B =comparison EXP 
Jump if the comparison value= 0 
B =comparison MSB 
Combine the signs 
Jump if the signs aren't equal 
B=(EXPl) 
EXPs equal? 
Jump if they aren't equal 
B =comparison MSB 
Mask the sign bit 
Combine it with (MSBl) 
MSBs equal? 
Jump if they aren't equal . 
B=(NMSBI) 
NMSBs equal? 
Jump if they aren't equal 
B=(NNMSBl) 
NNMSBs equal? 
Jump if they aren't equal 
B=(LSBI) 
LSBs equal? 
Jump if they aren't equal 

BCC2 Return 
BCC3 Put carry into B 
BCC4-BCC5 Combine (SFI) with the carry value 
BCC6-BCC7 Save B as the current result 

BCC8-BCED Convert FPACl to an Integer 

BCC8-BCC9 
BCCA-BCCB 
BCCC-BCCD 
BCCE- BCCF 
BCDO-BCDl 
BCD2-BCD3 
BCD4-BCD6 
BCD7-BCD9 
BCDA-BCDB 
BCDC-BCDD 
BCDE-BCEO 
BCE1-BCE2 

B=(EXPl) 
Jump if FPACI = 0 
Figure the number of places of precision 
A = (SF l) 
Jump if FPACI is positive 
Set the sign of the result to negative 
Make FPACl positive 
X =(EXP !) and (MSBl) 
Places of precision < .S? 
Jump if the places of precision < 8 
Shift FPACl 
Clear the sign of the result 

BCE3 Return 
BCE4-BCE5 Clear the sign of the result 
BCE6-BCE7 A= (SFI) 
BCE8 Put the sign into carry 
BCE9-BCEA Put the sign into the MSB 
BCEB-BCED Shift FPACI 

BCEE-BD08 Color Basic INT Command 

BCEE-BCEF 
BCFO-BCFl 
BCF2-BCF3 
BCF4-BCF5 
BCF6-BCF7 
BCF8-BCF9 
BCFA-BCFB 
BCFC-BCFD 
BCFE-BCFF 
BDOO-BDOI 
BD02-BD03 
BD04-BD05 
BD06-BD08 

B=(EXPI) 
FPACI = integer? 
Jump if FPACI is an integer 
Convert FPACI to an integer 
Save (RB) 
A=(SFI) 
Save B as (SF!) 
Set carry for the sign 
A =exponent 
Save it as (EXP!) 
A = (LSBI) 
Save it 
Shift FPACI 

8009-BDll Save B in FP A Cl 
BD09-BDOA 
BDOB-BDOC 

Save Bas (MSBl) 
Save Bas (NMSBI) 

74 HOT CoCo August 1984 

BDOD-BDOE 
BDOF-BDlO 
BDll 

Save Bas (NNMSBI) 
Save Bas (LSBI) 
Return 

BD12-BDBS ASCII to Binary 

BD12-BDl3 
BD14-BD15 
BDI6-BDI7 
BDI8-BD19 
BDIA-BDIB 
BDIC-BDID 
BDIE-BD IF 
BD20-BD21 
BD22-BD24 
BD25-BD26 
BD27-BD28 
BD29-BD2A 
BD2B-BD2C 
BD2D-BD2E 
BD2F-BD30 
BD31-BD32 
BD33-BD34 
BD35-BD36 
BD37-BD38 
BD39-BD3A 
BD3B- BD3C 
BD3D-BD3E 
BD3F- BD40 
BD41-BD42 
BD43-BD44 
BD45-BD46 
BD47-BD48 
BD49-BD4A 
BD4B-BD4C 
BD4D-BD4E 
BD4F-BD50 
BD51 - BD52 
BD53- BD54 
BD55-BD56 
BD57- BD58 
BD59-BD5A 
BD5B-BD5C 
BD5D- BD5E 
BD5F-BD60 
BD61-BD62 
BD63-BD64 
BD65-BD66 
BD67- BD68 
BD69-BD6A 
BD6B-BD6C 
BD6D-BD6E 
BD6F-BD71 
BD72-BD73 
BD74-BD75 
BD76-BD77 
BD78-BD7A 
BD7B- BD7C 
BD7D-BD7E 
BD7F-BD80 
BD81-BD82 
BD83-BD85 
BD86-BD87 
BD88-BD89 
BD8A-BD8B 
BD8C-BD8D 
BD8E-BD90 
BD91-BD92 
BD93-BD94 
BD95-BD96 
BD97-BD98 

Zero X 
Zero (SFl) 
Zero (EXP!) and (MSBI) 
Zero (NMSBl) and (NNMSBl) 
Zero (LSBl) 
Zero the conversion flags 
Zero the conversion flags 
Jump if the character is-numeric 
Call the Extended Color Basic link 
Minus sign? 
Jump if it isn't a minus sign 
Set the minus-sign flag 
Jump 
Plus sign? 
Jump if it isn't a plus sign 
Get the next character 
Jump if it' s numeric 
Decimal point? 
Jump if it' s a decimal point 
E? 
Jump if it' s not an E 
Get the next character 
Jump if it's numeric 
Minus token? 
Jump if it' s a minus token 
Minus sign? 
Jump if it 's a minus sign 
Plus token? 
Jump if it's a plus token 
Plus sign? 
Jump if it 's a plus sign 
Jump 
Scientific notation flag= negative 
Get the next character 
Jump if it's numeric 
Scientific notation flag= positive? 
Jump if it' s positive 
Make the scientific notation value negative 
Jump 
Flag a decimal point was found 
Loop 
A =scientific-notation value 
Adjust it for the decimal position 
Save it 
Jump if the result doesn't have to be shifted 
Jump if the result has to be made larger 
Divide the result by 10 
Bump the scientific-notation value 
Loop until all the divisions have been done 
Jump 
Multiply the result by 10 
Decrement the scientific notation value 
Loop until all the multiplications have been done 
A=sign flag 
Jump if the result is positive 
Make the result negative 
B =number of places to the right of the decimal point 
Subtract the decimal point flag 
Save the adjusted value 
Save the ASCII digit 
Multiply the current result by 10 
Get the ASCII digit 
Make it binary 
Add it to the current result 
Loop 
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****************************************************** 
* - 96K-M EXPANDER - * 
* A ROM Module that mounts inside your computer and * 
* allows full use of both 321< memory banks i n 64K * 
* computers. Powerful software also ai ds in normal * 
* computer operation by providing useful utility * 
* functions. Nothing to load just EXEC 57701 whe n * 
* you need the software. Does not use any of your * 
* computer's RAH. 1 yr warranty. $59.95 * 

* * * - VIDEO REVERSER '* * 
* Provides <1J Reversed, (2J Reversed all c a pita l s, * 
* & <3> Normal. Solderlass installation. $1 9 . 95 * 

* * * - DVNAM IC COLOR NEWS '* * 
* A monthly engineering newsletter that explains how * 
* the Color Computers work in nontechnical terms . * 
* Includes Basic & Machine Language Programming , ex - * 
* pansion techniques, questions & answers, etc. Re- * 
* ceive discount• on our products. $15/yr, Sampl e $1 * 

* * * MEMORY EXPANDERS * 
* No trace cutting, solderless, & reversibl e. * 
* ME-3 ••• D, E, & 285 from 16K to 32K $36.95 * 
* ME-4 ••. D & E computers to 64K $89.95 * 
* ME-4F •. F or 285 computers to 64K $79.95 * 
* ME-5 • 8-64K chips for CC-2 to 64K $59.95 * 

* * 
* 128K EXPANDERS * * Plug-in modules mount inside your computer. Com- * 
* patible with all software. Transfer variables & * 
* program control from one 64K bank to the other. * 
* ME-128-64 Upgrades 64K computers to 128K $199 * 
* ME-1280 Upgrades D & E computer• to 128K $269 * 
* ME- 128F Upgrades F or 285 computers to 128K $259 * 

* * 
* DYTERM - 300 to 2400 baud Terminal Program $14 . 95 * 
* MPM-Stack several programs in your computer $14. 95 * 

* * 
* * DEALER & CLUB INQUIRIES * * FREE CATALOG * * 
* 24 hr. phone. Checks, VISA & MC cards. Add $ 2 ship.* 

* * * DYNAMIC ELECTRONICS INC- * 
* a~x 896 <205> 773-2758 * 
* HARTSELLE, AL 35640 ~n * 

****************************************************** 

ATTENTION 
SUBSCRIBERS 

We occasionally make our mailing list available 
to other companies or organizations with prod
ucts or services which we feel might be of interest 
to you. If you prefer that your name be deleted 
from such a list, please fill out the coupon below 
or affix a copy of your mailing label and mail it to: 

C.W. Communications/Peterborough 
HOT Coco 

P.O. Box 975 
Farmingdale, NY 11737 

== ========================== 

Please delete my name 
from mailing lists sent 

to other companies or organizations. 

address ________________ ____ _ 

6809 SYSTEM DEVELOPMENT 

EXPANSION HARDWARE FOR 
THE TRS-80 COLOR COMPUTER 

XPNDR1™ SuperGuide TM 

CoCo Expander Card 
Gold edge connector plugs into 
the Coco cartridge conn ector. 
Signals are labeled on the bot
tom (wire side) with ground and 
power buses: plated through 
holes. The 4.3 x 6.2 inch glass/ 
epoxy card is drilled for I Cs and 
components. The finest bare 
breadboa rd for you r Coco. In
cl udes 8 page Application Noles 
to help you get started. 

$19.95 each or 2 for $36 

Prec ision molded p lastic insert 
desig ned specifica l ly to align 
and support printed ci rcuit 
ca rds in the Coco cartridge slot; 
an unbreakable removable card 
guide. Patent Pending. 

$3.95 each 

Avai lable now from : 

ROBOT~CROSYSTEMS 
Uc:§-_) ,...31 

BOX 30807 SEATTLE, WA 98103 

f§i~Tmil 
~*Hurricane Analysis System~ 

~ G ul f * Atlantic § ~ ~ ~"'''' 111111111. ll R *'''''''''''~ . 7111111111#*1111111111111111111111111111 S 
~ Canbbean § 
~ 32 K Co lor C omputer, Ext. Basic ~ 
§ C assette or Disk § §* Menu Driven § § All Graphics Mode § 
§ High Resolution Maps § 
§ Loads and Stores DATA FILES 

8
§ 

8 Produces LISTINGS S § PLOTS Storm Track, Winds and Pressure § 
§ COMPUTE S TRUE Heading, Speed, § 
§ and Distance Data S 
§ .. p~ THREAT FACTORS for JO Cities ~ 
~ -TAPE $19.95 DISK $24.95 ~ 
§ 1978- 83 Storm Data; Tape 3.95, Di sk 6.95 ~ 
~ __ Send SASE for More Information _:~25 ~ 
~ LOGIX SYSTEM S Lmtd. § 

city __________ state __ zip___ ~ P.O. BOX 57012 WEBSTER, TEXAS - 77598 ~ 
'---~~~~~~~~~~~~~~~~~~~~~~~~--' ~.r~.r.r.r.r.r.r.r..r.r.r..r..r..r..;:ir.r.r..r..rJQ"".r.r.r.r.r.r.r.r.r~.r..Ai 
.,. See List of Advertisers on page 99 HOT CoCo August 1984 75 



Listing continued 

BD99-BD9B Move the current result 
BD9C-BD9E Save Bas FPACI 
BD9F-BDA 1 X =current result total 
BDA2-BDA4 Add the digit to the total 
BDA5-BDA6 B =scientific-notation value 
BOA 7 B =scientific-notation value*2 
BOAS B =scientific-notation value*4 
BDA9-BDAA B =scientific-notation value*S 
BDAB B =scientific-notation value* IO 
BDAC-BDAD Make the ASCII digit binary 
BDAE-BDAF Save the adjusted scientific-notation value 
BDBO-BDBI Figure the new scientific-notation value 
BDB2-BDB3 Save it 
BDB4-BDB5 Loop 

BDB6-BDBA Floating-Point Constant Equal to 999')9999.9 

BDBB-BDBF Floating-Point Constant Equal to 9m99999 

BDCO-BDC4 Floatin~-Point Constant Equal to lE® 

BDCS-BDCB Part of the Error Routine 

BDC5-BDC7 X = IN message pointer 
BDC8-BDC9 Display the message 
BDCA-BDCB D = current Basic line number 

BDCC-BDD8 Display the Line Number in D 

BDCC-BDCD 
BDCE-BDCF 
BODO 
BDDl-BDD3 
BDD4-BDD5 
BDD6-BDD8 

Save Das (MSBI) and (NMSBI) 
B = exponent 
A= sign of the value 
Convert the value to floating point 
Convert it to an ASCII string 
Display the ASCII string 

BDD9-BEBF Binary to ASCII 

BDD9-BDDB 
BDDC-BDDD 
BDDE-BDDF 
BDEO-BDEI 
BDE2-BDE3 
BDE4-BDE5 
BDE6-BDE7 
BDE8-BDE9 
BDEA-BDEB 
BDEC-BDED 
BDEE-BDFI 
BDF2 
BDF3-BDF4 
BDF5-BDF6 
BDF7-BDF9 
BDFA-BDFC 
BDFD-BDFE 
BDFF-BEOO 
BEOl-BE03 
BE04-BE06 
BE07- BE08 
BE09-BEOB 
BEOC-BEOE 
BEOF-BElO 
BEll-BEl3 
BEI4-BEI5 

BEI6-BEl7 
BEl8-BEIA 
BEIB-BE IC 

BE ID-BE IE 
BEIF-BE21 
BE22-BE24 

U = ASCII buffer pointer 
A = space 
B =(SFI) 
Jump ifFPACI is positive 
A= minus sign 
Save the character in the bu ff er 
Save the buffer pointer 
Save the character 
A = ASCII 0 
FPAC I = 0? 
Jump if FPACI = 0 
A = number of places to the right of the decimal point 
(EXPI) > 80? 
Jump if (EXPI) > 80 
X = floating-point constant IE09 pointer 
FPACI = FPACl*IE09 
A= number of places to the right of the decimal point 
Save it 
X =floating-point constant 999999999 pointer 
FPACI > 999999999? 
Jump if FPACI > 999999999 
X =floating-point constant 99999999.9 pointer 
FPACI > 99999999.9? 
Jump if FPACI > 99999999.9 
FPACI =FPAC l*IO 
Decrement the number of places to the right of the 
decimal point 
Loop until FPACI is in range 
FPAC I =FPACI / IO 
Bump the number of places to the right of the decimal 
point 
Loop until FPACI is in range 
Round FPACI 
Figure the integer of FPACI 
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BE25-BE26 
BE27-BE28 
BE29-BE2A 
BE2B-BE2C 
BE2D-BE2E 
BE2F-BE30 
BE31 
BE32-BE33 
BE34-BE35 
BE36 
BE37 
BE38-BE39 
BE3A- BE3B 
BE3C-BE3D 

BE3E- BE3F 
BE40-BE41 
BE42-BE43 
BE44 
BE45-BE46 

BE47- BE48 
BE49- BE4A 
BE4B-BE4D 
BE4E- BE4F 
BE50-BE51 
BE52- BE53 
BE54-BE55 
BE56-BE57 
BE58- BE59 
BE5A-BE5 B 
BE5C-BE5D 
BE5E- BE5F 
BE60-BE61 
BE62-BE63 
BE64-BE65 
BE66-BE67 
BE68 
BE69 
BE6A 
BE6B-BE6C 
BE6D-BE6E 
BE6F- BE70 
BE71 
BE72- BE73 
BE74-BE75 
BE76-BE77 
BE78-BE79 
BE7A-BE7B 
BE7C-BE7D 
BE7E-BE7F 
BE80-BE81 
BE82-BE83 
BE84 
BE85-BE86 
BE87- BE89 
BE8A-BE8B 
BE8C-BE8D 
BE8E-BE8F 
BE90-BE91 
BE92-BE93 
BE94-BE95 
BE96-BE97 
BE98-BE99 
BE9A-BE9B 
BE9C-BE9D 
BE9E-BE9F 
BEAO-BEAI 
BEA2 
BEA3-BEA4 

B =number of decimal places 
A= number of places to the right of the decimal point 
Add in IO places 
Jump if there are more than IO places to the right 
Places to the left > I? 
Jump if there is more than one place to the left 
Decrement the number of decimal places 
B =number of decimal places 
A =scientific-notation value 
Decrement the scientific-notation value 
Decrement the scientific-notation value 
Save it 
Save the number of decimal places 
Jump if there are any places to the left of the decimal 
point 
U =buffer pointer 
A =decimal point 
Save it in the bu ff er 
Any places to the right of the decimal point? 
Jump if there are any places to the right of the decimal 

point 
A=ASCII 0 
Save it in the bu ff er 
X = 4-byte constants pointer 
B = digit start value 
A = (LSBI) 
Add in the LSB of the constant 
Save the new (LSBI) 
A=(NNMSB I) 
Add in the NNMSB of the constant and carry 
Save the new (NNMSBI) 
A=(NMSBI) 
Add in the NMSB of the constant and carry 
Save the new (NMSBI) 
A=(MSBI) 
Add in the MSB of the constant and carry 
Save the new (MSBI) 
Bump the digit 
Test the digit 
Test the digit 
Loop until the digit has been figured 
B =binary value of the digit 
Adjust it 
Make it binary 
Make it ASCII 
Bump the constant pointer 
A=digit 
Clear bit 7 of the digit 
Save it in the buffer 
Decrement the decimal point counter 
Jump if this isn't the decimal point position 
A = decimal point 
Save it in the buffer 
Adjust the digit 
Mask it 
End of the constants? 
Loop until it's the end of the constants 
A = last character 
Is it a zero? 
Jump if it's a zero 
ls it a decimal point? 
Jump if it isn' t a decimal point 
Decrement the buffer pointer 
A=plus sign 
B = scientific-notation value 
Jump if no scientific notation 
Jump if the scientific-notation value is positive 
A = minus sign 
Make the scientific-notation value positive 
Save the character in the buffer 

Listing continued 



Listing cominued 

BEA5-BEA6 
BEA7-BEA8 
BEA9-BEAA 
BEAB 
BEAC-BEAD 
BEAE-BEAF 
BEBO-BEBI 
BEB2-BEB3 
BEB4-BEB5 
BEB6-BEB7 
BEB8-BEB9 
BEBA-BEBB 
BEBC- BEBE 
BEBF 

A=E 
Save it in the buffer 
A=ASCII 0-1 
Bump the digit 
Subtract IO from the scientific-notation value 
Loop until the division is done 
Adjust the second digit 
Save the digits in the buffer 
Flag the end of the ASCII string 
Jump 
Save the character in the buffer 
Flag the end of the ASCII string 
X = start of the ASCII string 
Return 

BECO-BEC4 Floating-Point Constant Equal to .5 

BECS-BEE8 Four-Byte Constants for Binary to ASCII 
Conversions 

BEE9-BEEF Negate FP A Cl 

BEE9-BEEA 
BEEB-BEEC 
BEED-BEEE 
BEEF 

A=(EXP I) 
Jump if FPACI =zero 
Invert (SF!) 
Return 

BEFO-BFlE Computation Series 

BEFO-BEFI Save the constant pointer 
BEF2-BEF4 Save FPACI 
BEF5-BEF6 Do multiplication series 
BEF7-BEF8 Do multiplication series 
BEF9-BEFB X =old FPACI storage location 
BEFC- BEFE FPACI = FPACI*(X) 
BEFF-BFOO Save the constant pointer 
BFOI-BF03 Save FPACI 
BF04-BF05 X =constant pointer 
BF06-BF07 B =constant counter 
BF08-BF09 Save the constant counter 
BFOA- BFOB Save the constant pointer 
BFOC-BFOD Start over 
BFOE-BFOF X =constant pointer 
BFIO-BFII Bump it to the next constant 
BFI2-BFI3 Save the new constant pointer 
BFl4-BFI6 FPAC I =FPACI+(X) 
BFI7-BFI9 X = storage location 
BFIA-BFIB Decrement the constant counter 
BFIC-BFID Loop until done 
BFIE Return 

BF1F-BF73 Color Basic RND Command 

BFIF-BF21 
BF22-BF23 
BF24-BF25 
BF26-BF27 
BF28-BF2A 
BF2B-BF2C 
BF2D- BF2F 
BF30-BF31 
BF32-BF34 
BF35- BF37 
BF38-BF3A 
BF3B-BF3D 
BF3E-BF3F 
BF40-BF42 
BF43-BF44 
BF45-BF47 
BF48-BF49 
BF4A-BF4C 
BF4D-BF4E 

FPACI =negative? 
Jump if FPACI is negative 
Jump if FP AC = zero 
Make FPACI an integer 
Save the upper limit 
Generate a random number 
X =upper-limit pointer 
Do multiplication series 
X = floating-point constant I pointer 
Add one to the current result 
Make the current result an integer 
X = MSB and NMSB of the RND seed 
Save them as (MSBI) and (NMSBI) 
X = NNMSB and LSB of the RND seed 
Save them as (NNMSBI) and (LSBI) 
X = MSB and NMSB of the RND constant 
Save them as (MSB2) and (NMSB2) 
X = NNMSB and LSB of the RND constant 
Save them as (NNMSB2) and (LSB2) 

BF4F-BF51 
BF52-BF53 
BF54-BF56 
BF57-BF59 
BF5A-BF5B 
BF5C-BF5D 
BF5E-BF5F 
BF60-BF61 
BF62-BF64 
BF65-BF66 
BF67-BF68 
BF69-BF6A 
BF6B-BF6C 
BF6D-BF6E 
BF6F-BF70 
BF7 1-BF73 

Multiply the RND seed by the RND constant 
D = multiplication rounding bytes 
Adjust the value 
Save them as the NNMSB and LSB of the RND seed 
Save them as (NNMSBI) and (LSBI) 
D = multiplication rounding bytes 
Adjust them 
Adjust them 
Save them as the MSB and NMSB of the RND seed 
Save them as (MSBI) and (NMSBI) 
Make FPACI positive 
A=exponent 
Save it as (EXP!) 
A = RND rounding byte 
Save it as (RB) 

Normalize the result 

BF74-BF77 Four-Byte RND Constant 

BF78-BFBC Color Basic SIN Command 
BF78-BF7A 
BF7B- BF7D 
BF7E-BF7F 
BF80-BF82 
BF83-BF85 
BF86-BF87 
BF88-BF89 
BF8A-BF8B 
BF8C-BF8D 
BF8E-BF90 
BF91 - BF93 
BF94-BF96 
BF97-BF98 
BF99-BF9A 
BF9B-BF9C 
BF9D-BF9F 
BF AO-BF AI 
BFA2-BFA3 
BFA4-BFA5 
BFA6-BFA8 
BFA9-BFAB 
BFAC-BFAE 
BFAF-BFBO 
BFBI 
BFB2-BFB3 
BFB4-BFB6 
8FB7-BFB9 
BFBA-BFBC 

Move FPACI to FPAC2 
X = floating-point constant 6.2831851 pointer 
B = (SF2) 
FPACI =FPAC2/6.2831851 
Move FPACI to FPAC2 
Make FPACI an integer 
(SF) = positive 
A=(EXP2) 
B = (EXPI) 
FPACI = FPAC2-FPACI 
X = floating-point constant .25 pointer 
FPAC I =FPAC I - .25 
A=(SF I) 
Save it 
Jump if FPACI is positive 
FPACI = FPACI + .5 
A=(SFI) 
Jump ifFPACI is negative 
Invert the flag 
Invert FPACI 
X = floating-point constant .25 pointer 
FPACI = FPACI + .25 
Get the sign flag 
Set the flags 
Jump if FPACI was positive 
Invert FPACI 
X =constant series pointer 
Do computation series 

BFBD-BFCl Floating-Point Constant Equal to 6.2831851 

BFC2-BFC6 Floating-Point Constant Equal to .25 

BFC7-BFEO Series of Constants for SIN 

BFC7 
BFC8-BFCC 
BFCD- BFDI 
BFD2-BFD6 
BFD7-BFDB 
BFDC-BFEO 

The number of constants 
Floating-point constant equal to - 14.3813907 
Floating-point constant equal to 42.007797 I 
Floating-point constant equal to - 76.7041703 
Floating-point constant equal to 81.6052237 
Floating-point constant equal to -41.3417021 

BFE1-BFE5 Floating-Point Constant Equal to 6.28318531 

BFE6-BFEA Floating-Point Constant Equal to 
7 .12278788£09 

BFEB- BFEF Floating-Point Constant Equal to 
26913.7691 

BFFO-BFFF Echo for FFFO to FFFF • 
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HARDWARE 

BY CHRIS BARAN 

COOL THAT COCO 

Owners of the F board CoCos are 
plagued with a problem-overheat

ing. When the SAM chip overheats, it 
no longer keeps the memory chips re
freshed, and random locations change 
value. 

I have outlined three procedures that 
will help correct the problem. 

First, examine the computer to deter
mine if it is an F revision. An F board 
CoCo has a stock number of either 26-
3002A, 26-3003A, or 26-3004A. If you 
have problems with another version, 
take the machine in to be repaired. 
My procedures will not solve your 
problems. 

I tried the most obvious solution 
first, drilling 12 1-inch holes in the top 
of my CoCo's case. This helped extend 
the operation time of my machine. Un
fortunately, a 13-inch TV on top of my 
computer blocked off the cooling holes. 

Next, I attacked the offending SAM 
chip. I made a heat-sink from a strip of 
1/16-inch thick aluminum and epoxied 
it to the SAM chip (see Figs. 1 and 2). 
You must remove the small rf shield to 
install the heat-sink. After removing the 
shield, you will see the MC68831 SAM 
chip. It is the 40-pin horizontal IC 
above the eight 16-pin vertical ICs. 

I 3" I 

I It· 
~ 

Fig. 1. Heat-sink for the SAM Chip 
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If a hot CoCo steams you, 
cool it with this TDP 
case/SAM heat-sink change 
to beat the F-board heat. 

My ideas for cooling the computer 
came primarily from the owner of an F 
revision TDP-100. He had experienced 
no heating problems. Since his comput
er was internally identical to my Color 
Computer, I realized that the answer to 
the problem was in the design of the 
TDP case. The top of the case has a re
cessed row of vents, which allow air 
flow into the machine. I ordered the 
case from the TDP-100 at my local Ra
dio Shack with the following infor
mation: 

TDP-1()0 stock number 10-1()1() 
Upper-case part number AZ-6858, price 

$11.77 
Lower-case part number AZ-6859, price 

$8.58 
TDP-100 logo part number AHCT-093, price 

$1.85 

Switching cases is easy. Remove the 
seven case screws from the bottom of 
the computer, being careful to mark 
which screw comes from which hole. 
Next, remove the two transformer 
screws and the screws holding the PC 
board to the lower case. 

Mark the three Molex connectors 
that go from the ac line cord to the 

System Requirements 

F-Board CoCo 

transformer, and remove the trans
former, PC board, and keyboard in one 
step. Set these aside. Grasp the strain re
lief, holding the ac cord with a pair of 
vise-grips at the bottom of the strain re
lief, and remove it with a gradual twist
ing action. 

Using a fine, flat screwdriver, pry the 
rubber feet from the bottom of your 
lower case. Apply these to the lower 
case for the TDP. Insert the ac cord into 
the hole provided in the new case, and 
push in the strain relief. Attach the 
Molex connectors to the transformer 
and reinstall the transformer, PC 
board, and keyboard. Install your new 
TDP-100 top case, and reinstall the 
seven screws. 

With these modifications, I can run 
my TDP / CoCo for hours with no prob
lems. I also expect to get longer compo
nent life from my machine. 

To date, the TDP case/ SAM heat
sink modifications have been successful 
on six F-board Color Computers.• 

Address correspondence to Chris 
Baran, P.O. Box 2012, Uniontown, PA 
15401. 
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Fig. 2. SAM Chip Location 



The Joystick that sets you free! 
The one-hand operation of this fantastic new 
joystick will truly set you free and increase the 
pleasure of playing your favorite video games. 
The smoothness and responsiveness of this 
unique joystick that operates completely 

STOP changing Printer and Modem Cables! our 
Parallel Printer Interface provides Switch Sel
ectable Printer or Modem operations for both 
coco and MC10. It features switchable baud rates 
from 300 to 9600. It comes complete with power 
supply, modem cable and "Centronics" type print
er cable. For Basic 1.1 and later revisions. 

Available direct from us or from your independent 
computer retail store. (See belowl 

Only $89.95 suggested reta il 

Pbh Comouter P. o. Drawer 55868 
Products, Inc. Houston, Texas 77055 

713/956-0207 
When ordering direct from PBH please enclose 
$3.00 per item for shipping. 

without a base is something to be experienc
ed. Availab le direct from us or from your inde
pendent computer retail store. (See below> 

.-20 

$49.95 suggested reta il 

pbh 
coco 

Serial I Parallel 
Interface 

MODEM OFF PRINTER 

St ocki ng D ist r ibut ors 

Endicott Computer 
Software & Accessories 
Huntsvil le, AL. 35801 
The Computer Store 

Jasper. IN. 4 7 456 
The Software Connection 
Ft. Lauderdale, FL. 33319 

Co lorwa re, Inc. 
Woodhaven, N.Y. 11421 

.,.. See List of Advertisers on page 99 

Compukit 
Houston, TX. 77059 

Spectrum Projects 
Woodhaven, N.Y. 11421 

Authorized Dealers 

TRS TECH 
Computer Services 

Houston, TX. 77033 
Computers & More 

Huntsville, TX. 77340 
The Photo Shop Rad io Shack 

Wilmar. MN . 56201 

Patterson Electronics 
Mountain View, AR. 72560 

Computers, Etc. 
Austin , TX. 78745 

Cinsoft 
Cincinnati, OH. 45237 

EDC Industries 
Los Angeles, CA. 90042 

Sound Center Radio Shack 
Whiterock, N.M. 87644 

& Los Alamos, N.M. 87544 

Chips, Incorporated 
At lanta, GA. 30340 

Computer Associates 
West Fargo, N.Dak. 58078 

Computer Plus, Inc. 
Littl eton, MA. 0 1460 

Turtl e M ic ro Ware 
East Lime, CT. 06333 
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BY ROGER A. SMITH JR. 

HURRICANE TRACKER 

T his is an emergency storm warning! 
Hunicane Celeste has just rounded 

the cape and is heading up the coast at 
record speed, leaving destruction in her 
wake. Don't depend on your local 
weather station for news and informa
tion. Track her yourself with this high
resolution hurricane tracking program. 

After you load and run the program, 
it displays a title screen, and draws a hi
res (PMODE 4) map. The program has 
no menu screen; instead you enter all 
commands by pressing a single key 
while it displays the map. 

Press C to paint all the land masses 
black. (This command won't work after 
a storm is plotted.) 

Press G to display a grid marked at 
every 5 degrees of longitude and lati
tude. 

Press the space bar to erase and re
draw the chart. 

Press A to add data entries. If you 
have entered data previously, or loaded 

A Add data entries (or create 
data) 

C Color the land masses (won't 
work after plotting) 

G Display grid marks 
L Load data from tape 
Q Clear data from memory 
P Plot storm's course 
S Save data to tape 

<SPACE> Erase and redraw screen 

Table 1. Summary of commands 

BO HOT CoCo August 1984 

Keep up with television 
meteorologists using your 
own hurricane-tracking 
program for the CoCo. 

data from tape, then the A command 
adds another entry. If you haven't en
tered any data or you have used the 
clear-data command (Q), then the A 
command creates a new set of data. 

After pressing A, the program 
prompts you to enter the name of the 
storm (if you're creating a new set of 
data). If the storm is unnamed, enter 
Unnamed. Next, enter the latitude and 
longitude of the storm. For the wind 
speed, you can enter the actual speed in 
miles per hour or D if the storm is a 
tropical depression, S if the storm is a 
tropical storm, or H (or just enter) ifthe 
storm is a hurricane. 

Press enter in response to the latitude 
prompt to exit the add-entries com
mand. 

Press S to save the data to tape. The 
program asks you if you're sure you 
want to load data. If you don't, press 
N; otherwise press Y. 

System Requirements 

16KRAM 
Extended Color Basic 

Rewind the cassette; press play and 
record; then press enter and the data is 
saved on tape. The program adds a de
lay to skip over the tape's leader. 

Press L to load data from tape. An
swer the "Are you sure ... " question 
with Y, then rewind the tape; press play 
and hit enter. The data loads from tape. 
Loading data from tape erases any data 
from memory. 

Press P to plot the storm's course. 
The program reads data from memory, 
so you must use the A or L commands 
before plotting. The program plots the 
course of the storm using symbols for 
tropical depressions (a circle with a 
cross in it) if the wind speed is less than 
40 miles per hour, tropical storms (a 
hollow . cyclone symbol) if the wind 
speed is 40-73 miles per hour, and hur
ricanes (a solid cyclone) if the wind 
speed is 74 miles per hour or greater. 

The latest location of the storm is cir
cled and the storm's name appears be
side the last symbol. The plot of the 
storm remains until you erase the map 
by pressing the space bar even if its data 
is erased or new data loaded. This 
means you can display more than one 
storm. 

The final command (Q) lets you erase 
the data in memory so that you can use 
the A command to start storing data on 
new storms. 

This program uses several features of 
Extended Color Basic that are not de
scribed or are glossed over in the 
manual. 

The DRAW commands make use of 



the "=" subcommand to get the value 
of a variable. This avoids use of STR$ 
and string concatenation as in the state
ment: 
ORA W "S" + STR$(S) + "BM"+ STR$(X) + 
" ," +STR$(Y)+ ";U5R5D5L5" 

Using the " =" subcommand you can 
rewrite this as: 

DRAW "S=S;BM=X;,=Y;U5R5D5L5" 

You can draw diagonal lines of an
gles at other than 45 degree increments 
by using the relative M subcommand 
without the B option. 

DRAW "U5M+4,+5;U5" 

is used to draw the letter N in the pro
gram. 

The use of AND, OR, and NOT to 
manipulate bits is only briefly men
tioned at the back of the Color Basic 
manual (pp. 257-258). 

This program uses AND as a mod
ulus function. In line 2(XX) T is set equal 
to (T + 1) AND 15. Since 15 in binary is 
00001111, the last 4 bits of T + 1 are 
stored in T (seep. 257 of the Color Basic 
manual) and T is kept in the range 0-15. 

You can use OR to set specific bits in 
a variable. For example, A= A OR 128 
would set bit 7 in the integer representa
tion of A (the variables are actually 
stored in a floating point representa
tion). 

The NOT operator complements a 
value. It changes all 1 bits to 0 bits and 0 
bits to l's. You can use NOT as a logical 
operator in conjunction with AND, OR, 
and the relational operators ( = , <, >, 
< =, > =, and < >). NOT inverts the 
result of the logical value following the 
NOT. 

Line 2(XX) of the program uses the 
following string function: 

CHR$(128-(T = 8)*127) 

This function returns CHR$(255) if 
T = 8. Otherwise it returns CHR$(128). 

When T = 8 the expression (T = 8) is 
true and it returns a value of - 1 so the 
CHR$ expression becomes CHR$(128 -
(-1)*127) or CHR$(255). When (T= 8) 
is false (T*8) it returns a value of zero 
and the character expression becomes 
CHR$(128-(0)*127) or CHR$(128). 

An IF statement actually tests for a 
zero value (false) or a not-zero value 
(true). Line 110 of the program contains 
the statement: 

IF F THEN LINE (X, Y)- (X2, Y2),PSET ... 

If F has a value that is not zero (true) 
then the program executes the LINE 
statement. 

Table 1 is a summary of the program's 
commands. Table 2 is sample data for a 
fictional storm that you can use to test 
the program. Enter the data using the A 
command then use P to plot the storm's 

• 

course. You can use S to save the data 
to tape if you wish . • 

Address correspondence to Roger A. 
Smith, 505 Ridge Lake Road, Crest
view, FL 32536. 

Storm name: Gloria 

Latitude Longitude Windspeed 

17.5 65 D 
18.2 70 D 
19.8 75 s 
22 80 s 
24.2 85 s 
26.7 90 H 
29 95 H 

Table 2. Sample data for a fictional storm. 
Enter the data using the A command. 
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l REM ***** HURRICANE TRACKING S 
YSTEM ***** 
2 REM ***** BY ROGER SMITH 

***** 
3 REM 
113 CLEAR2413 
213 PMODE4 , l : COLORl3 , l:PCLS 
313 CLS : MX=513 : DI M LA(MX) , LN ( MX) , W 
S(MX) , S(4 , 4) , D(4 , 4) , H(4 , 4) , A$(26 
) 
413 SCREEN1 , l:GOSUB7131313:GOSUB 51313 
13 
513 PF=l3:RESTORE : PMODE4 , l : COLORl3, 
1 
613 PCLS:SCREENl , l 
713 F=l 
80 READX$ : IFX$="X "THEN22j3 
90 READY$:IFX$=". "THENF=l:X$=Y$: 
READY$ 
100 IFF=lTHENREADX2 , Y2 
1113 X=VAL(X$) :Y=VAL(Y$) :IFF THEN 
LINE(X , Y) - (X2 , Y2) , PSETELSELINE - ( 
X, Y) , PSET 
120 F=J3:GOT0813 
1313 DATA138,13 , 136 , 4 , 133 , 3,l34 , 13 , 
. , 130 , 13 ,1 32 , 3 , 132 , 6,134,10 , 133 , 1 
2 , 1313 , 14 , 135 , 14 , 133 , 18 , 129 , 18 , 12 
8,22 , 122,28 , 118 , 28 , 108 , 38,1135 , 38 
,106 , 40 , 103,42 , 1130 , 50 , 102 , 56 , 104 
,62 , lj3G,64 , 105 , 63 , 1113 , 76 , 110 , 83 , 
1138 , 86 , 108 , 88 , 1135 , 87 , 102,88 , 1134 , 
86,101 , 84 , 98 
140 DATA78 , 94 , 73,94,7j3,93 , 71 , 93, 
62 , 87 , 54,8j3 , 58 , 78 , 57,76 , 54 , 71 , 51 
, 68 , 52,64,54 , 63,48,61 , 52 , 54 , 54 , 5 
6 , 55 , 54 , 57.,56 , 58,57 , Gl , 54 , 61 , 52 , 
60,50 , 61 , 44 , 60 , 40 , 57 , 34,58 , 30 , 56 
,27 , 57 , 16 , 64 , 10 , 64 , 5 , 74 , 8 , 84 , 4 , 8 
8 , 6 , 108 , 12,122,25 , l31 , 38 , l28,42 , 
129 , 43 , 126 
150 DATA48 , 126 , 50 , 112 , G2 , ll0 , 69, 
112,66 , 120 , 60 , 140 , 58 , l46 , 86 , 145 , 
90 , 150 , 88,176 , 102 , 188 , ll4,l83 , 12 
6,191,135 , 182 , 136 , 170 , l58 , l67 , l6 
2 , 17j3 , 157,172 , 159 , 17G , l56,l82 , 16 
0 , 188 , 162,186 , 161 , 176 , 172 , 182 , 18 
2 , 178 , 188 , 179 , 198 , 180,202,178,20 
l, 177 
l60 DATA 214,177,2j38 , 179 , 222,191 
I • 

170 DATA198 , 40 , 197 , 42 , 199 , 41 ,. ,8 
0 , 108 , 84 , 107 , 85 , 104 , 98 , 100 , 110 , l 
02,112 , 106,115,105 , 120 , 107 , 116 , 1 
134 , 120,104,134 , 114 , 134 , 116 , 143,1 
17 , 144 , 120 , 124 , 122 , 126 , 117, 118 , 1 
12 , 117I1101102 , 107 ,96 , 105,100 110 
4 , 94 , 104 , 84 , 108 , 80 , l08 ,. ,13 , 144,l 
0 , 146 , 20 , 143 , 42 
180 DATA158 , 48 , l58 , 62 , 162 , 64,l6j3 
,66 , 1613 , 64,164,76 , l75 , 75 , l80,86 , 
187 , 88 , 191,.,142,130 , 144,132 , 156 
, 132 , 160 , 134 , 164 , 132 , l68 , 132 , 172 
, 1313 , 176,132 , 178 , 130 , l74,l26,l71 
, 126 , 164 , 121, 156,122 , l50 , 121,l48 
,122 , 15l,124 , 15j3 , l25 , l54,128 , 142 
,128,142 , 130 
190 DATA. , 184 , 13j3,193 , l32 , l84 , l3 
2 , 184,130, . , 197 , 130 , 202 , 128 , . ,213 
8 , 131,209,132,. , 210 , l37 , 211 , l37 , 
. , 216 , 138 , 217 , 139 , . , 212 , 142 , 212 , 
143,. , 217 , 143 , 216 , 144 , ., 218,149, 
219,153 ,. , 219 , 154 , 221 , 159 , 219 , 16 
l,. , 218 , 162 , 216 , 164 , . , 217 , l81 , 22 
l , 18j3 , 22j3 , 177 
200 DATA217 , 177 , 217 , 181 ,. , 116 , 88 
,1213 , 77 , 121,78 , . , 124 , 77,126 , 80,l 
24 , 82, . , 13j3 , 96 , 132 , q8 , 131 , 91 , . ,1 
35 , 91 , 137 , 93,. , 137 , 98 , 13q,1131 ,. I 

143,102 , 145 , 103 , 142 , 1136,. , l46,ll 
5 , 15j3,112 , .,155 , 108,160 , 109 , 1613 , 
114,.,116 , 132 , 116 , 133 , 126 , 133 , 12 
8 f 131 , 116 f 132 
210 DATA. , l07 , B9 , lj32 , 9j3 , X 
220 SCREF.Nl , l 
230 C$ =INKEY$ : IFC$ =" "THEN22j!ELSE 
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IFC$ =CHRf(32)THEN5j3 
240 I ?C$ =" C"ANDPF=j3THENPAINT(j3,jl 
) , J3 , 0:PAINT(l36 , j3),j3,j3:PAINT(l7j3 
,191) , J3 , 0:PAINT(l3j3 , 116) , 13,13:PAI 
NT(l60 , 13j3) , J3 , 13:PAINT(l24 , l32) , j3 
, J3:PAINT(l85 , 131) , j3 , j3:PAINT(22j3 , 
179l,0,13 
250 IFC$="G"THE NGOSUBljlj3j3ELSEIPC 
S="L "THENGOSUB11000ELSEIFCS="S "T 
HENGOSUB12j3j3j3ELSEIPC$= "A"THENGOS 
UB13j3j3J3ELSEIFC$="P"THENGOSUB14j3j3 
0ELS8IFC$= "Q"THENGOSUB90130 
260 GOT022j3 
1000 FORLA= l 5T045STEP5:FORLN=613T 
095STBP5 
lj3lj3 I PLA/lj3=INT(LA/ l j3)0RLN/10=I 
NT(LN/lj3)THENS=4ELSES=2 
1020 GOSUB 10000:IFX>=0ANDX<=255A 
NDY>=J3ANDY<=l91THENDRAW "S=S ; DM=X 
;,=Y;NU2NR2NL2ND2" 
1030 NEXT : NEXT:RETURN 
1040 PRINT:PRINT " ARE YOU SURE YO 
U WANT TO DO THIS( Y/N)? " ; 
1050 GOSUB2000:IFA$<>"Y"ANDA$<> " 
N"THEN 10 50ELSEPRINTCHR$(8) ; :RETU 
RN 
2000 T=(T+l )AND15 : 1FT=j30RT=8THEN 
PRINTCHR$(8) ; CHR$(128 - (T=8)*127) 

~810 A$=INKEY$:I~A$='"THEN2j3J3j3EL 
SE RETURN 
30130 PRINT:PRINT'MEADY CASS8TTE 
AND PRESS e nter " ; 
3010 GOSUB2000 : IFA$< >CHM$(13)THE 
N3j310 
3020 PRINTCHR$(B);:IFI0$= ' 0"THEN 
GOSUB80J30 
3030 OPENIO$ , -l , "STORMDAT":RETUR 
N 
4000 PF=l:WS=WS(P) :IFWS< 40THENPU 
T( X-3 ,Y- 3) -( X+3 , Y+3) , D, PSETE LSEI 
FWS<74THENPUT(X-3 , Y-3)-(X+3 , Y+3) 
, S , PSETELSCPUT(X-3 , Y- 3)-(X+3 , Y+3 
) I H I PSET 
4010 RET URN 
5000 PCLS : N$="Hurric~ne':X=l0:Y= 
20:S=l6:GOSUB6080 : X=25 : Y=45:N$= ' 
Tracking':GOSUB60l•:X=40:Y=70:N$ 
='System ': GOSUB6.J30:S=8:X=l0:Y=8 
6 : N$= ' By Roger Smith':GOSUB6000 
5010 DRAW'S4' 
5021 CIRCLE(3j3 , 96) , 3:LINE(28,96) 
-(32 , 96),PSET:LINE(3. , 94)- ( 30 , 98 
) , PSET : GET(27 , 93)-(33 , 99) , D, G 
51330 FORX=40T0225STEP10:PUT(X - 3 , 
93 )- (X+3 , 99),D , PSET:NEXT 
5040 CIRCLE(3j3 , l.6) , 2:DRAW ' BM28, 
lj3G;U2RUR2 ' :DRAW ' BM32,106;D2LDL2 
':GET(27 , ljl3) - (33 , lj39) , S , G 
5050 FORX =4j3T0225STEP10:PUT(X - 3 , 
lj33) - (X+3 , lj39) , S , PSET:NEXT 
5060 PUT(27 , ll3) - (33,119),S , PSET 
:PAINT(3j3 ,l l6) , J3 , 13 : GET(27 , 113)-( 
33 , 119) , H, G 
5070 FORX=40T0225STEP10 : PUT(X-3 , 
ll3)-(X+3,ll9) , H, PSET:NEXT 
5080 PLAY 'T5;04 ; ABCDDCBA" : RETIJR 
N 
6000 SB=S:SS=S/2:FORH=lTOLEN(N$) 
:B=ASC(MID$(N$ , H, l)) :IFB>96THENB 
=B - 97:Sl =SS ELSESl=SB:B=B - 65 
6010 I?B<li!ORB>25THENB=26 
6020 IFX>5ANDX<25j3ANDY>5ANDY< l 86 
THENDRAW'S =Sl ; BM =X; , =Y;'+A$(B) 
6030 X=X+(Sl/4)*6+l:NEXT : RETURN 
7080 A$(j3)= "U5R4D5U3L4":A$(l)= ' U 
5R3D2L3R4D3L4 " :A$(2)= ' NR3U5R3 ' :A 
$(3)= ' U5R3FD3GL3":A$(4) =' NR4U3NR 
2U2R4 ' :A$(5 ) ='U3NR2U2R4':A$(6)= " 
BM+3 ,- 4 ; HL2GD3FR2EUL':A$(7)= ' U5D 
2R3U2D5' : A$ ( 8)='BR2NL2NR2U5NR2L2 

7010 A$(9)= "BUFREU4RL2":A$ ( 1J3)= ' 
U5D3E3G2F2D ' :A$(ll)='NU5R4':A$(1 
2)='U5F2E2D5 ' :A$(13)='U5M+4 , +5;U 

Program Listing. Hurricane Tracking System 

5 " :A$(14)='BU4ER2FD3GL2HU3 ' 
7020 A$(15) =" U5R4D2L4' : A$( 16 ) = ' B 
UU3ER2FD2GNFNHGLH ' :A$( 17) =' U5R4D 
2L4RF3':A$(18)= ' R4U3 L4U2R4':A$( 1 
9)='BH2U5NL3R3 ' 
7•30 A$(2j3)= ' NU5R4 U5":A$(2l)=' BU 
5M+2,+5 ; M+2 ,- 5 ;' :A$(22 )= 'NU5E2F2 
U5" : A$(23)= 'M+ 4 , - 5;B M- 4 ,+ j3 ; M+4, + 
5 " 
7040 A$(2 4 ) = 'BU5F2NE2D3 " :A$(25)~ 

' NR4M+4 ,- 5;L4 ' :A$(26) =' Cl U7RD7RU 
7RD7RU7RD7RU7L6D7R6Cl ' :RETURN 
80130 MOTORON:FORX=j3T030130:NEXT : R 
8TURN 
90130 CLS:PRINT'CLEAR DATA' : PRINT 
:GOSUB1040:IFA$ ='N ' THE NRETURNELS 
ENM$=" ' :ST=l:EN=J3:RETURN 
10000 X= I NT((97.5 - LN)*6.4+.5) -l: 
Y=INT( (38.67 - LA)*6 . 6899+.5) : RETU 
RN 
11000 CLS:PRINT " LOAD DATA FROM T 
APE':GOSUA1041 : 1FA$ =' N"T HENRETUR 
N 
11010 IO$= " I " :GOSUB3 j3 J3J3: I NPUT#-l 
, NM$:PMINT:PR I NT ' LOAD I NG DATA FO 
R ";NM$:PRINT 
11020 ST=J3 : EN=j3 
llj33j3 IFEOF(-l)THENCLOSE:RETURN 
1.1040 INPUT#-1 , CA(.~N) , f, N(EN) , WS( 
EN) 
11050 EN=EN+l:1FEN>MX THENEN=li!:S 
T=l 
1106• IFEN=ST THENST=ST+l 
11071 GOT011030 
12000 IFNM$= ' 'THENRETURNELSECLS: 
PMINT"SAVE DATA TO TAP E' :GOSUBlj3 
40:IFA$='N'THENRETURN 
12110 I0$= ' 0 " :GOSUB30130:PRI NT:P.R 
INT ' SAVING DATA FOR '; NM$ : PR I NT 
12020 PRINT# -l, NM$ : P. =ST 
12030 IFP=EN THE NCLOSE:RETURN 
12041 PRINTl -1,LA(P) , LN (P ), WS(P ) 

12051 P=P+l:IFP>MX THENP=j3 
12060 GO'r012030 
130130 CLS:PRINT ' ADD ENTR I ES':P.RI 
N·r 
13011 IFNM$= ' "THENINPUT "STORM NA 
ME " ;NM$:GOT013010 
13020 PRINT : PRINT'JUST PRESS cnt 
er AT LATITUDE':PRINT'PROMPT TO 
EXIT " :FL=li! : PRINT 
13030 PRINT 
13040 INPUT ' LATITUDE';LA$:IFLA$= 
" "THEN RETURN 
13050 LA(EN)=VAL ( LA$) :IFLA(EN)<I 
THEN13J341 
13050 INPUT'LONGI TUDE '; LN ( EN):IF 
LN(EN)<ITHEN130G0 
13070 IFFL=ITHENPR I NT :PRINT ' ENTE 
R WIND SPEED OR ': PR I NT' ' D' IF 

TROPICAL DEPRESSION':PRINT' 
S ' IF TROPICAL STORM':PRINT" 
H' IF HURRI~ANE':FL = l 

13080 INPUT'W I ND SPEED '; WS$:IFWS 
$='D"THENWS$='3j3 ' ELSEIPWS$= ' S'TH 
ENWS$='5j3'ELSEIFWS$= ' "0RWS$ =' H'T 
HENWS$= '1 J30" 
13190 WS(BN)=VAL(WS$) :IPWS(EN)<l3 
THEN13081 
13100 EN=EN+l:IFEN>MX THENEN =li!:S 
T=l 
13110 IFEN=ST THENST=ST+l 
13 120 GOT013j33j3 
14080 P=ST 
14010 I~P=EN THEN14051 
14020 LA=LA(P) : SN=LN(P) :GOSUB110 
00 : IFX>=9ANDX<=246ANDY>=9ANDY<=l 
92THENGOSUB4000:F L=l RLSEF L=j3 
141331 P=P+ l :IFP>MX THENP =j3 
14040 GOT0140ll 
14050 IFEN=ST ORPL =li!T HENRETUHNEL 
s;;cIRCLE ( .X , Y) , 6 
14160 X=X+9:T=X+l:Y=Y+6 : S=4:N$ =S 
TRING$(LEN(NM$) , " ' ):GOSUB6000:X 
=T:Y=Y-l:N$ =NM$:GOSUB6 000:RETURN 
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COLOR COMPUTER SOFTWARE It's Simple ... 

SUPER SLEUTH DISASSEMBLER EACH S99-FLEX, S101-0S/ 9 
CALL AND SAVE MONEY 

interactivel y generates source on disk with labels, includes xref 
specify 6800, 1 ,2,3.5,8,916502 version or Z-8018080185 version 

(OBJECT ONLY) EACH S50-FLEX & OS/ 9, S49-COCO DOS 
COCO DOS available in 6800, 1 ,2,3,5,8 ,916502 version only 

CROSS-ASSEMBLERS EACH S50-FLEX, S55-0S/ 9, ALL 5100 
specify for 680011, 6502, 6805, Z-80, or 8080148185 
OS/9 version requires Microware RMA or Lloyd OSM macro assembler 
FLEX version requires TSC ASMB or FHL ASM or OSM macro assembler 

WHOLESALE 
PRICES [iJ-~~~l 

COMPUTERS 

BUY 
DIRECT 

DEBUGGING SIMULATORS EACH S75-FLEX, S100-0S/ 9 
specify 680011. 68051146805, 6502, or (6809 OSl 9 only) 
OBJECT ONLY for COCO FLEX and COCO OSl 9 users: $50 each 

ftad1e /haek fjSANVO 
Thi' hii:cr-• I n~m r ;,. litllr l'"omµu!U• 

6502 TO 6809 ASSEMBLER TRANSLATOR S75-FLEX, S85-0S/ 9 
trans lates 6502 programs to 6809, noting ine xa ct conversions 

Tandy TRS-80 Model 2000 Frankl;;: 
6800 TO 6809 & 6809 PIC TRANSLATORS S50-FLEX, S75-0S/ 9 MODEL 4 MODEL 4 P 

Compuler 

translates 6800 programs to 6809, 6809 programs to PIC 
MODEL 100 TRS-SOCOLOR 

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

DISPLAY GENERATORIDOCUMENTOR 
MODEL 12 MODEL 16 

MAILING LIST SYSTEM 
INVENTORY WITH MRP 
TABULA RASA SPREADSHEET 

$50 w l source , $25 w ithout 
$100 w /source, $50 without 
S 100 w l source, $50 without 
$100 w /source, $50 wi thout 

PRINTERS EQUIPMENT 

EPSON Ol(II)\TA (DHayes• 
DISK UTILITY PROGRAM LIBRARY S50-FLEX 

edit disk sectors, sort directory , maintain master catalog, etc. (XBASIC) 
Diablo C.ltoh MANNESMANN 

'I'ALLY /!Novation/111 
AMc:EK 

CMODEM PROGRAM (OBJECT ONLY) S50-FLEX & OS/ 9 
menu-driven with terminal mode, file xfer, MODEM7 protocol, etc. Transtar BOTEK 

5.25" SOFT-SECTORED DISKETIES EACH 50 S75- SSDD, S85-DSDD 
with Tyvek jackets, hub rings, labels QJf Sictffi ·REEO d®isywriter Verbatim' ~WNOVArJVECONCEPT'S 

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

Telephone Number 404-483-1717 /4570 

v223 

1-800-841-0860 
Specify Color Computer or other version of programs. 

CONVENllNT OflCIEll ENTRY 

Most programs provided in source form on diskette: specify O.S. 
N:U UPON HOUUT 

D™:OUNT "*CE UST l 
INFOiMATION Jut 

Call or write for full catalog and dealer info. 
VISA and MASTER CARD accepted; US funds only . 

Add 5% for sh ipping software, but not for diskettes. 

FLEX trademark Technica l Systems Cons ul ta nts. OS/9 t rademark Microwa re. 

BOOKS 

Nanas System 
Reference Cards 
No more flipping through the Color Computer 
manuals to find information you need. Nanas 
System Reference cards are pocket-sized sum· 
maries for your quick, easy reference. Find 
such information as BASIC commands and in
structions, ROM routines, reserved words, 110 
instructions, hex conversions, screen line 
layout, and anything else you need to know to 
program your machine. TRS.SO Color BASIC 
and Extended FC1006 $4.95 

~~~ 
~s 

fur the 
Color Co!:fiP.!!!er 
000000000000 

David D. McLeod 

Machine-Language 
Subroutines for the Color 
Computer 
A book of useful machine-language routines 
for use in your Color Computer programs. Both 
ROM and RAM subroutines are included, and 
all programs are on the cassette that comes 
with the book. The ROM subroutines come 
from the standard BASIC ROM and can be 
used with BASIC 1.0 or BASIC 1.1. The RAM 
subroutines are a collection of the author's 
routines. For each routine, you get entry re-
quirements, exit conditions, error interpretation 
and program listings. Numeric conversions, 
data processing, keyboard input, text screen 
output, tex t output using high-resolution 
graphics, tape/disk 110 and multiple-precision 
routines are discussed at length. 
$29.95 CC7404 300 pp. 

Panasonic . ~~TERWARE 0 

.,.95 

Micro Management 
Systems, Inc. 

BOOKS 

Rainbow Quest 
for the Color Computer 
A computer fantasy for young Color Computer 
users. Rainbow Quest is an adventure that 
combines fiction and programs. Readers must 
cross the planet Rainbow and master a series 
of challenges to succeed on the Quest. Each 
challenge is a program on cassette. Included 
are arcade games, puzzles, and mazes. Book 
and cassette sold together. $24.97 CC7391 
128 pp. 

For credit card orders, call toll·free, 1·800·258·5473. Or send your order on a separate piece of paper to: Wayne Green Books, Retail Sates, Peterborough, NH 03458. Be 
sure to include the book title, order number, and price. Postage and handling is $1.50 for the first book, $1.00 /or each additional book. Foreign air mail is $10.00 per book. 
Check, money order, or complete credit card information must accompany your order. If you have questions about your order, write customer service at the above ad· 
dress. Orders payable in U.S. dollars only. .,.331 

,, See List of Advertisers on page 99 HOT CoCo August 1984 83 



~-The DOSsier_~ 

When in doubt, reorganize. Now 
that this column has gone 

monthly it has a new title, ostensibly 
chosen to reflect my long-range goal 
of treating operating systems other 
than F1ex. This means that I'm going 
to get to OS-9 software soon, but 
don't be surprised if the occasional 
Star-DOS piece sneaks in as well. 

There's another reason for the 
name change, though. I'm just a senti
mental old sod at heart, and I wanted 
the magazine to carry on a great liter
ary tradition. Just think of some of 
those other greats: Fyodor DOStoyev
ski, John DOS Passos . . .. 

A less serious-minded friend sug
gested OScar Wilde and F . Scott 
FLEXgerald. That sort of flippancy 
should not be encouraged. 

Rumors, Rumors 
I find myself newly returned from a 

CoCo trade show, at which I got to en
gage in some really serious rumor 
swapping. 

As usual, the most intriguing stories 
had to do with possible evolution of 
the CoCo. At present (mid-April), 
most of the speculation deals with a 
pair of machines: a minor upgrade 
slated for the spring or summer and a 
major revision due later in the year. 
The former will supposedly incorpo
rate such features as a built-in monitor 
driver and an ACIA (asynchronous 
communications interface adapter) 
for the serial port-worthwhile inl
provements, but boring nonetheless. 

The even more nebulous (and excit
ing) follow-on product is said to be 
more of a business machine, possibly 
incorporating an inlproved display 
and multiple 64K banks of RAM. 
Could this be the Color Computer 
that demands OS-9? Some of us main
tain that the Microware operating sys
tem is of less than obvious benefit for 
the existing machine. 

We'll just have to wait and see. As 
always, there's plenty of room for 
misinterpretation of Radio Shack's in
tentions along with the fun. The last 
time the Super CoCo stories were this 
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DISK UTILITIES 

AND MORE ON 

80-COLUMN 
PATCHES 

by Scott Norman 

prevalent, Tandy brought forth the 
Model 2000--a nice product, but 
scarcely what we had in mind. 

Unfinished Business 

Last month, I described how I re
worked my copy of DynaCalc for use 
with the Word-Pak 80-colurnn, 25-line 
display board. The method required 
nothing more than Flex and informa
tion concerning the locations that you 
had to change to reformat the display. 

In essence, I used Flex's GET com
mand to load the applications pro
gram into RAM, the Frank Hogg 
Laboratories monitor program to 
change the appropriate constants, and 
the Save utility to return the modified 
file to disk. But DynaCalc's structure 
made the job a little more complex 
than I've indicated. 

There are other ways to do this sort 
of thing, and I'd like to touch on a few 
of them this month. For variety, I'll 
describe how I recently modified Sty
lograph, the word processor from 
Great Plains Computer Co. (see the 
May 1984 Re:FLEX for a review). 

Stylo is available in both F1ex and 
CoCo OS-9 editions, so this will give 
me the opportunity to say a few words 
about some useful utility packages for 
both operating systems. 

Stylo is a little simpler to set up for 
80-colurnn output than DynaCalc, 
since you only have to change one lo
cation in the word processor. The 
Word-Pak documentation states that 
you must switch the contents of $14A5 
in version 2.0 from $D6 to $DO, while 
in version 2.1 it is the data in $14El 
that you must change. My own copy 

of Stylo is v2. l , so from now on I'll 
just concentrate on the latter address. 

The FIX command provides an al
ternative to using a full-fledged moni
tor. FIX is part of the standard TSC 
F1ex utility command set. 

This nifty utility loads a binary file 
into a special buffer region of memo
ry, so you can work on applications 
programs that use system locations 
when you actually run them. The great 
thing is that you can refer to individual 
bytes in the file by the addresses into 
which they actually load and not con
cern yourself with their location on 
disk. 

Unfortunately, FIX isn't included 
with FHL's CoCo Flex (not with any 
version up to 5.0:3, anyway), but 
those of you with access to the original 
TSC operating system can use it. The 
omission was just the result of some 
tradeoff or other, I suppose; I have 
copied FIX from my TSC library disk 
onto the FHL system disk I use every 
day, and it seems to work perfectly. 

With FIX on the system disk in 
drive 0 and Stylo on the work disk in 
drive 1, the patching process starts 
with 

+ + +FIX, l.STYLO.CMD 

If you don't specify a separate output 
file name, the modified file will re
place the original when you exit the 
command. You must specify the ex
tension in this case because FIX nor
mally expects to work with .BIN files. 

FIX responds with its own prompt, 
a colon. It offers 10 commands for e"1 
amining and changing memory loca
tions. The one of inlmediate interest is 
M, for memory examine and change; 
M 14El brings the response D6 (the 
present contents of $14El), and then 
the system pauses for input. Typing 
the desired contents (DO) in hex and 
adding an extra enter keystroke to ter
minate the process returns you to the 
colon prompt. At this point, FIX's E 
command writes the modified file to 
the disk. You are then returned to 
F1ex. 

That's about as sinlple as a patch 



The DOSsier ____ ___ 
can get. Notice that I never had to con
cern myself with the start, finish, and 
transfer addresses of the applications 
program when saving the new version. 
The method I presented last month re
quired that information. 

Although they're not really the sub
ject of this column, I should mention 
some of the other FIX options. Some 
of the available subcommands let you 
view sections of memory, expand an 
existing file by adding new blocks of 
addresses to it, display the start, fin
ish, and transfer addresses of each 
contiguous block of object code, and 
change or even remove the transfer 
address. FIX is very useful, and I 
think it would have been worthwhile 
to have retained it in FHL Flex. 

There are alternatives to acquiring 
the whole TSC system just to get FIX, 
however. For less than half the price 
you can buy collections of Flex utilities 
containing routines that let you read, 
modify, and rewrite any sector on a 
disk. You can then reduce the problem 
of modifying an applications program 
to finding where the desired informa
tion resides. 

This requires a little detective work, 
but it is possible. I'm going to describe 
how I did the deed with Examine, one 
of the 10 disk diagnostic/ repair utili
ties in the TSC Flex Diagnostics pack
age. I believe that Hogg Lab's Flex 
Color Utilities disk includes similar 
options. 

Since every user organizes his work
ing disks differently, there is no way of 
telling where a given file resides. 
11\erefore, what follows has to be a 
general description of the technique 
rather than a sure cure for everyone's 
Stylograph. 

If you are contemplating a similar 
job, it might be best to follow along 
with your own Flex manual so that 
y8u can read the descriptions of how 
files are organized; the information is 
all back there in the Advanced Pro
grammer's Guide. 

Heavy Going 

Examine has nine commands, but 
for this project I'll consider only three: 
• D,(sector address)-read and dis
play a sector; 
• M,(byte number)-modify data in 
buffer; and 
• W ,(sector address)-write the buff
er to disk. 
Sector addresses consist of four hex 

" ... calculations like 
the ones I've just 

gone through can only 
serve as rough guides. " 

digits: ttss, where tt is the track num
ber and ss is the sector number within 
the track. The byte number consists of 
two hex digits, and runs from 00 to FF 
for each sector on the disk. 

The command EXAMINE 1 m
forms the system that drive 1 contains 
the work disk you care about; it re
sponds with the unmistakable prompt, 
"Command:" . First you must look at 
the directory to learn where Stylo is 
stored on the disk. 

The directory starts at sector 5 of 
track 0, which calls for a D,0005 com
mand. This brings up a single-sector 
display consisting of a 16-by-16 array 
of hex digits, plus another array that 
gives the ASCII translation wherever 
possible: a great help in locating file 
names. 

Each directory sector contains 10 
file entries at most, so it is quite likely 
that you'll have to step through several 
displays to locate the entry for Stylo
graph. The shorthand command D, + 
takes you to the next physical sector 
on the disk. 

My copy of Stylo finally showed up 
in sector 0008, byte 10. It looked like 
this, where I've added the translations 
of interesting bytes: 

53 54 59 4C 45 00 00 00 43 40 44 00 00 17 OE ... 
STY L 0 CMD l70E 

The four digits, 170E, represent the 
track and sector numbers of the first 
sector of the Stylo file. That's where 
you should look next. 

The command D,170E brings up a 
display that begins as follows: 

17 OF 00 010200 00 FF .. 

170F is the pointer to the next sector in 
the file, 0001 means this is the first rec
ord, 02 is the Flex start-of-record indi
cator, the two 00s are the most-signifi
cant and least-significant bytes of the 
actual loading address, and FF indi
cates that there are 255 data bytes in 
this record. 

So all this effort just verifies that 

Stylo loads into memory starting at lo
cation 0000! Remember, you want to 
change the data that will load at loca
tion $14El, or 5345 (decimal) bytes 
above 0000; the problem is to deter
mine where this data might be on the 
disk. In other words, how far is it 
from sector address 170E? 

Each Flex sector can contain a 
maximum of 252 data bytes, so if Sty
lo is stuffed onto the disk with no 
gaps, it should require 21.21 sectors 
(5345 ..;- 252). Since a double-density 
disk formatted with the NEWDISK 
command has 17 sectors per track (on 
my system, anyway), the desired ad
dress should be about one track, 4.21 
sectors past the beginning of the pro
gram at sector 170E-that is, about 20 
percent of the way into sector 1900. 

That's actually a little crude. There 
is no 06 in the vicinity of this esti
mated location. The first candidate is 
more than a full sector downstream, at 
byte 71 (hex) of sector 1901. If you ex
amine Stylo, you'll see that some of 

Products mentioned in this month's 
DOSsier: 

Dynacalc 
Computer Systems Center 
13461 Olive Boulevard 
Chesterfield, MO 63017 
314-576-5020 
Word-Pak 
PBJ Inc. 
P.O. Box 813 
North Bergen, NJ 07047 
201-330-1898 
Stylograph 
Great Plains Computer Co. 
P.O. Box 916 
Idaho Falls, ID 83402 
208-529-3210 
Flex Utility Command Set 
Technical Systems Consultants (TSC) 
P .0. Box 2574 
West Lafayette, IN 47906 

Disk Fix and Utilities 
Computerware 
4403 Manchester Ave., Suite 102 
Encinitas, CA 92024 
619-436-3512 
Flex (and utilities) 
Frank Hogg Laboratory 
The Regency Tower, Suite 215 
770 James St. 
Syracuse, NY 13203 
315-474-7856 
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the sectors contain less than their po
tential 252 data bytes, which explains 
the discrepancy. 

Thus, calculations like the one I've 
just gone through can only serve as 
rough guides. Fortunately, D6 is a 
fairly uncommon entry, and is easy to 
pick out if you don't have to look at 
much of the code. For the record, the 
code in the immediate vicinity of the 
location in question is as follows: 

B2 D6 01 04 05 ... 

Having found a suspect location, 
you can change it with Examine' s M 
command: M,71 DO does the job. You 
can then rewrite the modified sector to 
the disk with a command of W,1901. 
Now when I use Stylo, I can bum my 
eyeballs out on lines up to 80 charac
ters long. 

This is admittedly a roundabout 
way to change a single byte in a pro
gram, but I still think it's a nice exam
ple of the way a good set of tools lets 
you interact with your disk files. This 
is just the tip of the iceberg, too; the 
TSC and Hogg Laboratory utility col-

Sle~thing 
for 

Solutions? 
PROBLEM: D1sappomkd with 
only a 32 x 16 screen <md onl y uppi•r l:aw 
charadcrs for your 05-9 op1•r11hn~ sy~krn'! 

SOLUTION: 0-Pok .-,II ' ''' yo" " 
52 x 24 HiRes Sl'rl'l' n 

"Even dyed-in-the-wool 
applications-software 

users like me have to learn 
something about file 

organization eventually." 

lections contain all sorts of other 
goodies for Flex operators. Even dyed
in-the-wool applications-software us
ers like me have to learn something 
about file organization eventually. 

Some OS-9 Equivalents 

A couple of vendors have gotten off 
to an early start with utility packages 
for OS-9. FHL has a number of such 
products, along with a versatile disk 
driver named SDisk. This lets you cus
tomize your system, so you can take 
advantage of disk drives more compe
tent than the ones Radio Shack sup-

plies-just the sort of capability the 
SETUP command offers to Flex 
users. 

Computerware has bundled its own 
command for modifying device de
scriptors together with several other 
utilities in an economical ($29.95) 
package called Disk Fix and Utilities 
Oook for a review of it in this issue). 

Disk Fix contains a utility called 
Patch that inspects and modifies the 
disk files, the same as do Examine and 
Fix. It can find every occurrence of a 
specified string or byte pattern in a 
file, and it includes a comprehensive 
facility for examining and changing 
data in memory. I don't know if any
one has an OS-9 patch for the Word
Pak running yet, but if so, a package 
like this will make it a pleasure to do 
the necessary surgery on Stylograph 
and any other applications software 
that comes along. • 

Address coffespondence to Scott 
Norman, 8 Doris Road, Framingham, 
.MA 01701. 

MAKE IT 
EASY TO SAVE 
your copies of 

HOTCoCo 
Your magazine library is your prime reference source-keep it 

handy and keep it neat with these strong library shelf boxes. 
They are made of white corrugated cardboard and are dust resis• 
tant. Use them to keep all your magazines orderly yet available 
for constant reference. 

Self-stick.i1,1g labels are available for the following: 
80 Micro 73 Magazine Radio Electronics 
Microcomputing QST Personal Computing 
inCider CQ HOT Coco 

.\-1\;..L.P/ J.•"'. beinq held . 1 
· ?dsol'\er bj "4."'P"""11mild1ionS· 

RUN Ham Radio Interface 
One box (BXlOOO) is $2.00, 2-7 boxes (BXlOOl) are $1.50 each, 

and 8 or more boxes (BX1002) are $1.25 each. Be sure to specify 
which labels we should send. SOLUTION: ED/ASM, " ........ ,, ,,.,, •. 

cd1lm and macro assl'mhll' r will i.: i-'l' yn11 a ll 
you need for Sl'nous prop;im wnlu1 i.: !or unly 

$69.95 
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Attn: Book Sales, Peterborough, NH 03458 

D SHIPPING AND HANDLING CHARGES $2.00 per order, up 
to and including a quantity of eight. 25¢ for each additional box 
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TRS-80+ MOD I, Ill, COCO, Tl99/4a 
TIMEX 1000, OSBORNE, others 

GOLD PLUG - 80 
Eliminate disk reboots and data loss due to oxi
dized contacts at the card edge connectors. 
GOLD PLUG 80 solders to the board edge con
nector. Use your existing cables. (if gold plated) 

old Plug-80 

11111111111111111111 
COCO Disk Module (2) 
Ground tab extensions 
Disk Drives (all R.S.) 
Gold Disk Cable 2 Drive 

t:-0 
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39.95 Four Drive Cable 

USA shipping $1 .45 Can/Mex $4. 
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(817) 498-4242 
+ trademark Tandy Corp 

-VISA -
MC/VISA 

v 2 16 

. Dealers¥ 
: Dealers S. E:·\..· ' :\ · ~ ~ L- ~ 

Selling HOT CoCo will make 
money for you. Consider the fa cts : 
Fact 1: Selling HOT CoCo in
creases store traffic-our dealers 
tell us that HOT CoCo is one 
of the hottest-selling computer 
magazines on the newsstands. 
Fact 2: There is a direct correlation be
tween store traffic and sales- increase the num
ber of people coming through your door and rnu' ll increase 
sales. 
Fact 3: Fact 1 + Fact 2 = INCREASED SALES, whi ch 
means more money for you. And that's a fact. 

For information on selling HOT CoCo, call 800-343-0728 
(In N.H. call 924-9471) and speak with Ginnie Boudrieau , 
our bulk sales manager. Or write to her at HOT CoCo, 80 
Pine Street, Peterborough , NH 03458 . 

IHI@U CoCo 80 Pine Street 
Peterborough, NH 03458 

800-343-0728 
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. BLANK CASSETTES v 156 

From the leading supplier of Computer 
Cassettes , new, longer length C-12's 
16 minutes per side) provide the extra 
few feel needed for some 16K programs. 
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The Educated Guest_____, 
~~~~~~~-

0 ver the past few ~onths I ~ave 
explored improvmg education

al programs through sound educati.on
al design. Now it's time for a little 
flash and flair. Animate, this month's 
program, shows you how to create 
and animate graphics. While anyone 
can use it to develop graphics pro
grams, I hope teachers will p~t it to 
work adding movement to therr edu
cational programs. 

Graphics play an important role in 
presenting or illustrating education.al 
concepts, especially for young chil
dren and handicapped individuals 
with a limited reading vocabulary. 
You can use graphics to illustrate a 
complicated science or math concept. 
For example, complex mathematical 
formulae can often be clarified by 
graphing. 

One HOT CoCo reader, Richard E . 
Rand (Aroostook Computer Educa
tors, Presque Isle, ME), suggested an
other example. He sent a screen dump 
of a program that uses the graphics 
screen to illustrate multiplication of 
fractions. 

Often, educational programs use 
graphics to reinforce achievement. 
Some use a thermometer or bar graph 
to show the number of problems an
swered correctly. When used in simu
lations, graphics make actions and re
actions more realistic. 

There are, however, several draw
backs in using graphics. Creating them 
is time consuming. Ari effective com
puter graphics presentation requires 
artistic flair and an ability to make a 
reasonable representation with a lim
ited number of colors and resolution. 
Those fascinating graphics you see are 

System Requirements 

16KRAM 
Extended Color Basic 

Disk (optional) 

BB HOT CoCo August 1984 

How-TO'S 
OFFLASH

AND-FLAIR 

GRAPHICS 

by Charles H. Santee 

often fantasy characters and cartoon
like drawings. Realism is difficult to 
achieve on the computer screen. 

Often, poorly designed graphics call 
to mind ideas not intended by the pro
grammer. Contrary to the adage that a 
picture is worth 1,000 words, a few 
well-chosen words can often conjure 
up an image that is 1,000 times more 
effective than a pixelated visual screen .. 

Yet another drawback to the flash 
and flair of graphics is that they often 
distract from, rather than enhance, 
the educational process. However, 
don't let these negative considerations 
dissuade you. I am a strong advocate 
for more flash and flair. 

Programs that use effective graph
ics are usually better than those that 
don't. Educational programs should 
be eye-riveting and entertaining. Mul
tisensory bombardment is usually 
more effective than controlled unisen
sory presentation. But please, actively 
involve the learner! 

You can use this month's program, 
Animate (Listing 1), to create a small 
graphics figure, which you can move 
across the screen. Once you have cre
ated the graphics you want, save them 
as DAT A statements to incorporate 
into a Basic program. 

Using Animate 

At the beginning of the program 
you see a grid of 12 squares (four 
across and three down). You create 
your figure in the upper left comer. 
Use the right joystick to move a flash
ing cursor to the desired starting place, 
then press B to begin. A small red 
mark notes this position. Move the 
cursor to a new position and press a 

number between one and four. Each 
number corresponds with a different 
color as indicated below: 

I = Blank Line-move to a position without 
drawing 
2 = Yellow-draws a yellow line 
3 = Blue-draws a blue line 
4 = Red-draws a red line 

If you make a mistake, press the left 
arrow to erase the last line drawn. To 
start over, press B. When you finish, 
press S to save the picture, which is 
then transferred to one of the blank 
squares in the grid. As you create pic
tures, notice the positions in which 
they are saved. Mentally number each 
position (picture created) as shown in 
Table 1. 

When you have created all the pic
tures you want, press A to animate. 
The program asks you which picture 
you want to animate, and you must 
press a number between 1 and 11. 
There is a short pause and you see a 
blank screen with a blinking cursor. 

Use the joystick to move to a posi
tion on the screen and press the frre 
button to see the picture you selected. 
Move to a new location and press the 
fire button again. To animate the fig
ure proceed in small steps, pressing the 
fire button at each step. When you are 
finished, press Q to quit. 

Your picture moves across the 
screen for each step you created. You 
can then press R to repeat the anima
tion, Q to quit, or S to save. 

If you press S to save, the program 
saves your animation in an array. If 
you press Q, you can save all anima
tions to disk or tape. Table 2 summa
rizes the commands for each step of 
the animation process. 

How the Program Operates 

In Step 1, the program saves each 
line drawn as a string that is an abso
lute movement, or as a color string for 
a DRAW statement. When you press 
S to save, it converts each line into a 
relative move for the DRAW state-



The Educated Guest __________________ ~ 
ment. When you press A to animate, 
the program creates a duplicate of the 
relative-move string without the col
ors. This is used to draw over the pic
ture, erasing the last location moved to. 

Finally, the path is defined by a 
string of characters with six characters 
defining each location in the path. 
These strings are saved to disk or as 
DAT A statements. Here are examples 
of the strings created by this program: 

I. The string that draws the picture-DR$ = 
"C2M + 10, + IOC3M-10,-20" 
2. The string that erases the picture-B$ = 
"M + 10, + IOm-10,-20" 
3. A string that detennines the path of anima
tion-A = "020030030040050060070080090100" 

The program saves these strings as 
DAT A statements starting with a line 
number of 1010. 

Draw 
Picture 
Here 

4 

8 

5 

9 

2 3 

6 7 

10 II 

Table 1. Graphics Grid for Animate (Pro
gram Listing 1) 

Step I-Create a picture 

"With this program 
you can define an 

animation path with 
about 40 different steps. " 

Basic Animation with DATA Strings 

To create a Basic program that uses 
the strings created by Animate, you 
can load or merge the DATA state
ments and then add a driver to ani
mate the figures. Program Listing 2 
animates a single figure. Program 
Listing 3 demonstrates simultaneous 
animation of two figures. To animate 
two figures you need an animation 
path that is the same length for both 
figures. 

Improvements 

With this program you can define 
an animation path that has about 40 
different steps. See if you can figure 
out a way to create an animation path 
with up to 120 steps. (Hint: Create an 
animation path consisting of one char
acter for each horizontal and vertical 
location in the path.) 

With this program, the background 
color must always be the same. See if 
you can create a program that will 

Joystick = Move to a new position 
B = Begin a new picture 
I = Draw a blank line 
2 = Draw a yellow line 
3 = Draw a blue line 
4 = Draw a red line 
S = Save the picture for animation 

Left Arrow = Erase the last line 
A = Go to the animation path 

Step 2-Create an animation path 

Joystick = Move to a new location 
D or Fire Button = Select a point in an animation path 

Left Arrow = Erase the last path 
Q = Quit animation path selection-Go to the next step 

Step 3-Review the animation 

R = Repeat the animation 
S = Save the animation (in memory)-Go back to step 2 
Q = Quit the review process-Go to step 4 

Step 4--Save the animations created on disk or tape 

D = Save to disk 
T = Save to tape 
Q = Quit without saving 
P = Go back to create a new animation path 

Table 2. Animation Commands 

work across different backgrounds. 
(Hint: Use the GET and PUT state
ments instead of the DRAW state
ments for animation. Add a routine to 
load in a background picture before 
performing the animation.) 

The driver programs for the anima
tion use FOR .. . NEXT statements. 
These are very slow in a long program. 
See if you can create a program that 
drives the animation more efficiently. 

Create an animation program that 
lets you test animation with more than 
one figure. Perhaps the program 
could create all the statements you 
need to animate the figures so that you 
do not have to type in the driver for 
the animation. · 

Suggestions for the Nonprogrammer 

I would like your suggestions for ef
fective uses of graphics and anima
tion as educational tools. Maybe you 
can suggest some ways that graphics 
and animation can be effectively used 
to teach concepts. Here are some ideas 
to get you started: 
•Teach map skills through a graphics 
trip across a map. (See my program in 
HOT CoCo, May 1984.) 
•Simulate the operation of mechani
cal devices through animation and 
graphics (i.e., how does a car work?). 
•Demonstrate, test, or improve per
ceptual abilities using a developmental 
framework such as that developed by 
Jean Piaget. 
• Give meaning to sentence content 
or structure through graphics repre
sentation. 
•Use graphics as a means of commu
nication for nonreaders. 

You can contact me with your ideas 
and suggestions c/o HOT Coco, 80 
Pine St., Peterborough, NH 03458. • 

Program Listing 1. Animate 

1)1 CLEAR 3)1)1)1 
2)1 DIM CR(2)1) , D$ (2)1) 
3)1 PMODE 3,l:PCLS:SCREEN 1,8 
4)1 SH=i!:SV=)l: C=l:B$="1" 
58 FOR A=64 TO 192 STEP 64:COLOR 

ABS(C -1) ,l: LINE ( A,8)-( A,191) ,P 
SET:NEXT A 
6)1 FOR A=6 4 TO 128 STEP 64:COLOR 
· ABS(C-1) :LINE()l,A)-(255, A) ,PSET 
: NEXT 
78 GOS UB 21)1 
88 H=JOYSTK()l)+SH:IF H>SH+68 THE 
N H=SH+6)1 
9)1 V=JOYSTK(l)+SV:I F V>SV+68 THE 
N V=SV+68 

Listing 1 continued 
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TheEducatedGuest __________________ , 

Listing I cont inued 

lBB GET ( H, V) - (H +2 , V+2) , CR , G 
11. PUT(H , V) -( H+2 , V+2) , CR , PRESET 
:PLAY " Pl2S " :PUT ( H, V)-( H+2 , V+2) , C 
R, PSET 
1 2. X$ mI NKEY$ : IF X$a "" THEN S. 
13B IF X$a " S " AND D>l THEN 27. 
14. IF X$a " A" AND DR$(1)<>"" TH 
EN 43B 
l SB I F X$a " B" THEN GOSUB 21.:GOT 
o SB 
1 6B I F X$mCHR$ ( S ) AND D>l THEN D 
$ ( D) a"" :DmD- l:COLOR C, l : LINE(• , • 
)- (62 , 6 2 ) , PSET , BF:FOR Aml TO D: D 
RAW D$ ( A) :NEXT:GOTO SB 
1 7. IF Dm>2• THEN PLAY " LSTSGC":G 
OTO 's• 
lS. I F X$m8$ THEN DmD+l : D$ ( D) m"B 
M"+ STR$ ( H)+ ","+ STR$(V) :DRAW D$(D 
) :PSET ( H, V, ABS ( C- 1 )) : GOTOS. 
1 9B I F X$>"• " AND X$<"S" THEN Dm 
D+ l: GOS UB 2S. : D$(D ) mD$ ( D) + " M" +ST 
R$ ( H)+"," +STR$ ( V) : DRAW D$ ( D) : GOT 
o s• 
2BB GOTO SB 
21B FOR Am. TO D:D$(A)a "": NEXT 
22B COLOR C, l : LINE ( SH , SV )-( SH+62 
, SV+62 ), PSET , BF : Dm l: D$ ( D) m" BM " +S 
TR$ ( H) + " ," +STR$ ( V) : DRAW D$(D) : PS 
ET(H , V, ABS(C - 1 ) ) 
23. LHmH : LVmV 
24. RETURN 
25B IF X$<>C$ OR Dm2 THEN C$mX$: 
D$ ( D) a " C" +x$ 
26B RETURN 
27B HlmVAL ( MID$(D$(1 ) , 3 , 4)) : CMmI 
NSTR ( D$ ( 1) , " , " ) : Vl a VAL (RI GHT$ ( D$ 
( 1 ) , LEN ( D$(1 ) )- CM - 1) ) 
2SB NHmN H+64 :I F NH>l92 THEN NHmB 
: NVmNV +64 
29B F$a " BM " +STR$(NH+LH)+ "," +STR$ 
(NV+LV) 
J BB FOR Am2 TO D 
31 B IF LEPT$ ( D$ ( A) , l)a " C" THEN D 
R$mDR$ +LEPT$ ( D$ ( A) , 2) :D$ ( A)mRIGH 
T$ (D$(A) , LEN(D$ ( A) )-2) 
32B H2 mVAL(MID$(D$(A) , J , 4)) :CMmI 
NSTR ( D$ (A) ,"," ) : V2mVAL (RI GHT$ ( D$ 
( A) , LEN ( D$ ( A) )-CM-1) ) 
330 HSmH2-Hl:VSmV2 - Vl:HlmH2 : VlmV 
2 
340 IF HS<B THEN SH$a" -" ELSE SH 
$a " +" 
JS. IF VS<B THEN SV$a " - " ELSE SV 
$a"+ " 
36B IF LEFT$ ( D$ ( A), l)a"B " THEN M 
$m " BM " ELSE M$m " M" 
370 DR$mDR$+M$+SH$+STR$(ABS ( HS)) 
+"," +SV$+STR$ ( ABS ( VS)) 
3SB NEXT .I\ 

5 FOR Ba l TO 2 
18 REA D DR$ ( B), B$ ( B), A$ ( B) 
12 NEX T B 
lS PMO DE 3 , l : PCLS : SCREEN 1 , 8 
2B FOR Aml TO LEN(A$(1 ) ) STEP 6 
25 ' ##### 'COMPUTE LOCATION ##II 
27 FOR Ba l TO 2 
30 L$ ( B) = " BM" +MID$ ( A$ ( B) , A, 3)+ ", 
" +MID$ ( A$ ( B) , A+ 3 , 3) 
JS ' ##### MOVE TO LOCATION #### 
4B DRAW L$ ( B) 
4S ' ##### DRAW FIGURE ######### 
SB DRAW DR$ ( B) 
S 2 NEXT B 
SS ' ##### PAUSE TO SEE FIGURE## 

6. PLAY " Pl20 " 
6 1 FOR Bal ·ro 
62 DRAW L$(B) 

39B DRAW " BM64 , 64 " :DRAW F$ :DRAW 
DR$ 
4•B DR mDR+l : DR$(DR)mDR$ 
41B DR$ a"" 
42B FOR Aml TO D: D$(A)=" ": NEXT : G 
OSUB 21B : GOTO SB 
43B CLS:l\$a"" 
44B PRINT"PRESS q TO QUIT":PRINT 

or" 
4SB PRINT"ENTER THE NUMBER OF TH 
E FIGURE YOU WANT TO ANIMATE" 
46B X$ mIN KEY$ :I F X$m "Q" OR X$a "q 
" THEN SJB ELSE IF X$< " 1" OR X$> 
"8 " THEN 46B 
47B ZmVAL(X$) 
4SB I F Z>DR THEN CLS : PRINT@330 , " 
not a valid number" : PLAY " L4T4CGC 
GCG" : GOTO 430 
490 DR$mDR$(Z) 
SBB ImINSTR(DR$ ," ") :IF I<>B THE 
N I F I>l THnN DR$mLEFT $ (DR$ , I-l 
)+ RI GHT$ ( DR$ , LEN(DR$)-I) :GOTO 50 
• ELSE DR$mRI GHT$ (DR$ , LEN(DR$)-l 
) : GOTO see 
510 B$mDR$ 
S20 ImINSTR ( B$ ," C" ) : IF I <> B THEN 

IF I >l THEN B$mLEFT$(B$ , I-l)+R 
I GHT$ ( B$ , Lf.N ( B$ ) -I- l ) :GOTO S20 E 
LSE B$mRIGHT$(B$ , LEN(B$ ) -2):GOTO 

S20 
S30 B$ ( Z ) a8$ 
S4B PMODE 3 , l:PCLS:SCREEN 1 , 0 
SS0 HmJOYSTK(0)*4 : VmJOYSTK(l)*J 
S60 GET (H , V)-(H+2 , V+2),CR , G:PUT( 
H, V) - (H+2 , V+2) , CR , PRESET : PLAY"Pl 
2S " : PUT(H , V) - ( H+2 , V+2) , CR , PSET 
S70 IF ( PEEK(6S2B01 AND l)a0 THE 
N GOSUB 63B : GOTO sse 
SSB X$mINKEY$ :I F X$a " " THEN SS0 
S9B IF X$m"D" THEN GOSUB 630:GO 
TO SS0 
6BB IF X$mCHR$(8) TnEN GOSUB 660 
: GOTO SS0 
610 IF X$m"Q" THEN GOTO 700 
620 GOTO SSB 
630 L$m"BM " +STR$(H)+ ", "+ STR$ (V)+ 
DR$ : DRl\W L$ 
640 IF LEN ( A$)>220 THEN PLAY "02G 
CGCGCOJ":RETURN 
6SB H$ a " "+STR$(H): H$mRIGHT$(H$ , 
JI :V$a" " +STR$(V) :V $mRIGHT$(V$ , 3 
) :l\$mA$+H$+V$ : RETURN 
660 IF LEN ( A$)<6 THEN RETURN 
670 L$m " BM"+MID$(A$ , LEN(A$)-S , 3 ) 
+ " ,"+MID$( A$ ,LEN(A$ )-2,3) + "Cl"+B 
$:DRAWL$ 
6SB A$mLEPT$(A$ , LEN(A$)-6) 
69B RETURN 
70B PMODE 3 , l : PCLS:SCREEN 1 , 0 
710 IP LEN(A$)<6 THEN CLS : PRINT@ 
320 , "YOU MUST ENTER A PAT H": PLA Y 
"T4L4GCGCGC " :GOTO 430 
720 FOR Aml TO LEN(A$)STEP 6 

6S ' #####DRAW BACKGROUND COLOR 
78 DRAW " Cl " 
7S ' #####ERASE F I GURE######### 
S8 DRAW B$(B) 
S2 NEXT B 
98 NEXT .I\ 
lBB GOTO 20 
181B DATA "C3M+l8 , +BM+8 , +18C4M-l 
8 , +8M+B ,-1B " 
1Bl2 DATA "M+l8 , +8M+B , +10M - 10,+B 
M+8 , -1B" 
1Bl4 DATA " BlBB18B2BB2BBJ8BJBB4B 
B48B58BSB86B86BB78B7B " 
1816 DATA " C2M+lB,+lBBM+B, - lBM- l 
B, +18 " 
181S DATA " M+lB , +lBBM+8 , -18M-18 , 
+18 " 
1B28 DATA "B78Bl8B6BB2BBSBB3BB4B 
B4B8JB.S8B28B6BB1BB7•' 

Program Listing 3. To Animate Two Objects 
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738 L$a"BM"+MID$(A$ , A, 3)+"," +MID 
$ (A$ , A+3 , 3) 
74B DRAW L$:DRAW DR$ : PLAY " Pl2S ": 
DRAW "Cl":DRAW L$ : DRAW B$ 
7 SB t~EXT .I\ 
760 DRAW L$:DRAW DR$ 
770 X$m I NKEY$ :IF X$m"" THEN 77. 
7SB ON INSTR("RrSsQq ", X$ ) GOTO 7 
BB,7BB , 828 , S2B , S38 , 83B 
79B CLS:PRINT"PRESS: r TO REPEAT 

S08 PRINT " q TO QUIT" 
81. PRINT " s TO SAVE":GOT 
0 778 
B2 8 A$ ( Z)mA $ :DR$m " ":B$a "": A$ a" ": 
PLAY "C DEFG " : GOTO 438 
83B CLS : P.RINT " PRESS d TO SAVE TO 

DISK ": PRINT " t TO SAVE TO 
TAPE":PRINT" q TO QUIT WITH 
OUT A SAVE " 
S40 PRINT" p TO DO ANOTHER 
PATH" 
S58 X$mINKEY$:IF X$a"" THEN SS8 
S6. ON INSTR("DdTtQqPp" , X$) GOTO 

87B , S7B , 87S , 875 , 1BlB , 1BlB,4JB , 4 
38 
870 CLS :INPUT"NAM E OF DISK FILE" 
; NF$ : GOTOB8B 
875 CLS:INPUT"NAME OF TAPE FILE" 
; NF$ 
BBB IF X$m"D" OR X$m"d" THEN OPE 
N"O " , D ,N F$ 
890 I F X$m " T " OR X$m " t " THEN OPE 
N"O",#-l , NF$ 
9BB FOR Aml TO D 
910 NmD*lB+l8B8 : N$mRIGHT$(STR$(N 
) , LEN(STR$(N) )-1) 
928 D$(l ) aN$+"DATA "+CHR$(34)+DR 
$(D)+CHR$(34) 
930 NmN+2 : N$mRIGHT$ ( STR$(N ) , LEN( 
STR$ ( N) )-1) 
94. D$(2)mN$+"DATA " +CHR$(34)+B$ 
(A)+CHR$(34) 
958 NmN+2:N$mRIGHT$(STR$(N) , LEN( 
STR$ ( N) )-1) 
96B D$(3)aN$+" DATA "+CHR$(34)+A 
$ ( ,\ )+CH R$ ( 3 4) 
978 ON INSTR (" DdTt " , X$) GOTO 9BB 
, 9Si;l , 99B,998 
9SB FOR Bal TO 3 : PRINT#l , D$(B) :N 
EXT : GOTO 1•8B : CLOSE#l 
998 FOR Bal TO 3:PRINT# - l , D$(B) : 
NEXT : CLOSE#-1 
lBBB GOTO 181B 
lBl• END END 

10 READ DR$ , B$ ,A$ 
15 PMODE 3 , l : PCLS : SCREEN l , B 
2B FOR Aml TO LEN(A$) STEP 6 
2S 'HI## COMPUTE LOCA'rION #### 
30 L$a"BM"+MID$ ( A$ , A, 3 ) +" ," +M I D$ 
( A$ , A+3,J) 
3S ' I#### MOVE TO LOCATION 1#1# 
4B DRAW L$ 
4S ' ##### DRAW FIGURE ######### 
S. DRAW DR$ 
5S ' ##### PAUSE TO SEE FIGURE## 

6B PLAY " P64 " 
6S ' ##### DRAW BACKGROUND COLOR 

78 DRAW "Cl" 
7S ' ##### ERASE FIGURE ######### 

S8 DRA\'I B$ 
98 NEXT A 
18B GOTO 28 
1Bl8 DATA "C2M+lB , +8M+B , +18M - lB , 
+BM+B ,- lB" 
1812 DATA "M+lB , +8M+B , +lBM- 18 , +B 
M+B,-lB" 
1014 DATA " BlB81B828B28BJBBJBB4B 
ll'4B8S885•86BB6B87887• " 

Program Listing 2. To A nimate One Obj ect 



) ' ' 

I HAVE SOMETHING 
TO SAY! 

For os lirrle os 4 6 cenrs a program you con 
enjoy greor games lil1e FROGJUMP. FRENZY, CATERPILLAR 
CAVE. SHOOTIN GALLERY. and greor adventures. Use 
powerful home monogemenr · programs such as 
OUDGET, STOCK MARKET. DARTENDER. TINY CALC. and 
COST OF LIVING. Also. enjoy rhe use of powerful pro
gramming uril iries such os COCO MONITOR. GRAPHIC 
SCREEN PRINT, RAM TEST, HIGH RESOLUTION TEXT. and 
SINGLE DISK COPY. Increase your l1nowledge wirh educo
rionol programs such os DASIC SPEED UP TUTORIAL. FLASH 
CARD. TRIGONOMETRY TUTOR. and our 8 PART SERIES 
ON MACHINE LANGUAGE. 

*** Many programs use machine language! .*. 

fll_J Every month you will receive a cos
sene rope wirh 10 ready ro run docu-

. menred programs. 

16K Extended Required 

ORDERS SENT SAME DAY! PRICES 
FIRST CLASS SHIPPING! 1 YR < 12 ISSUES ) 

Oock Issues Available from 6 MO (6 ISSUES) 

Collorwrir~:~,~~,~~e cor olog. SINGLE COPIES 

WANTED! 
Young men and women seeking adven
ture , excitement and thrill-a-minute ac
tion . No experience necessary-just you 
and your Color Computer. See below: 

NEW! 
NEW! 
NEW! 
NEW! 

FOR THE 32K THRILLSEEKER 
TITLE 

MR. DIG 
CANDY CO. 
WILLIE 'S WAREHOUSE 
ICE HOCKEY 
ZAXXON 
PROTECTOR II 
DESERT PATROL 
ICEMASTER 
FOODWAR 
WACKY FOOD 
CASHMAN 
CHOPPER STRIKE 
TIME BANDIT 

DISK 

$27.95 
29.95 
29.95 

29.95 

LOTS OF PLAY FOR 16K 

CASS. 

$25.95 
29.95 
29.95 
21 .95 

29.95 
21 .95 
21.95 
22.95 
19.95 
24.95 
24.95 
24.95 

~ 
~ Dealer Inquiries lnvi1ed. ,.,\ICHIGAN l\BIDCNt ~ ADO <1 "' 10 Ol\DCI\ 

OVE~~ A00 ~ 10 00 10 ~[lS(IUPTION 
AtlO ~I 00 IQ !WNCil[ (QA[~ 

PEIUOHALCHCC~ 

\VELCOMEOI 

MOONSHUTTLE 
FROG TREK 16.95 

18.95 

$26.95 
14.95 
16.95 ----------------------------------------r------------------* * * * FREE PROGRAMS * * * * : ~';';, ""i~ I'"""' I row FOi\ EACH 01\0EI\ OF 20 01\ ... \()I\[ TAPES YOU Will RECEIVE I c 10 I 09 

rwo COLO• COMP\ITm PnOGrw.<S or THE •DOVE enoouo• I '""' I es l _ 
~- l'1MW!iill i ~. ·~ .. ,. 

• 5SCnEWSHELL Ii ll•I T&DCompuoe•P<odu«> I I I * rl\EE LADEL.5 . . . P 0 Oox 256-C VISA t C•IV 

: ~~~~l~i~~~NG ~6o;l~~Q~~?1sQ7.t_;J - I Crt'O•Catd 

l o 

& o -

3-D TIC-TAC-TOE 

Interested applicants send check or m/o to: 

OELRICH PUBLICATIONS, INC. 
4040 N. NASHVILLE 
CHICAGO, IL 60634 

Credit card orders call: 800 -621 -0105 
(In Illinois ca ll : 312-545-9286) 
NO SHIPPING CHARGES! 11 ...-288 

CAN YO UR DATA BASE 
REMEMBER HOW YOU DID IT 
LAST TIME? 

CAN YOUR SECRETARY RUN 

REPORTS AND POST 

TRANSACTIONS U S IN G YOUR 

DATABASE? 

THE 

D.A!l!AB.ASE SYSTEM 

DESIGNED 

FOR 

CAN YOU PRINT INVO ICES AND 

STA TEMENTS? 

CA N YOU PRINT TRANSACTION 

SU MMAR IE S BY ACCO UN T? 

C AN YO U DEFINE AND SAV E 

REPORTS AND CALCULATIONS 

WITH RECORD SELECTION & 
SORT PARAMETERS? BUSINESS 

CAN YO U S ELECT. SO RT . & PRINT 

FO RM LETTERS & LAB ELS IN ONE 

OPERATIO N ? 

NEW~~ FROM THE CREA TOR§ OF HOMEBA§EH 
ALL-IN-ONE INTEGRATED PACKAGE: DATABASE, SPREADSHEET, WORD PROCESSING & MAILMERGE 
INTRODUCTORY PRICES: WORKBASE I $64.95 400 RECORDS-- WORKBASE II $79.95 1200 RECORDS 

CALL TOLL FREE: 1-800-334-0854 (EXT 887) WORKBASE DATA SYSTEMS 
OR SEND CHECK OR MONEY ORDER TO: P.O. BOX 3448, DURHAM, NC 27702 

...-359 

.- See List of Advertisers on page 99 HOT CoCo August 1984 91 
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Doctor ASCII __ 
by Richard E. Esposito and Ralph E. Ramhoff 

Send your questions to Doctor ASCII, c!o HOT 
CoCo, Pine St., Peterborough, NH 03458. Be sure to 
include a self-addressed, stamped envelope for a reply. 

!\ 

Q. How do I tell which printed circuit board my Color 
Computer has? All I know is that I have a 32K Extended 
Color Basic. 

Charlotte Stukes 
Coppecas Cove, TX 

A• With the exception of some early CoCos, there are 
three revision levels of PC boards: the D, the E, and what is 
commonly called the F board. All CoCo 2's have a differ
ent board from any of the original CoCo boards. The D 
board was designed at the time when only 4K or 16K RAM 
chips were used in the CoCo, and is identified by the fact 
that the serial number in the lower right comer of the PC 
board has a D as its rightmost character. 

The E board was introduced when Radio Shack started 
using half-certified 64K RAM chips. Since they wanted the 
CoCo to accommodate chips with either half good, they 
added a jumper position marked high/ low. The compo
nent numbers or designations on this board are the same as 
on the D board. The jumpers have positions for 32K in ad
dition to the 4K and 16K positions. It can be identified by 
the fact that the serial number in the lower right corner of 
the PC board ends with the letter E. 

The F board was introduced when 16K chips became as 
cheap as 4K chips and half-certified 64K chips were diffi
cult to find. This board was a complete redesign in that 
some of the components were changed or upgraded. All the 
components were given new designations. This board can 
be identified by the fact that the serial number is not fol
lowed by a letter. 

The Coco 2 is a complete redesign of the Coco in that it 
only has a 5-volt power supply. The 16K chips in this ma
chine are not the same as those used in the original CoCo. 
If you do the piggyback upgrade to 32K on this machine, 
do not use 4116 chips. They will damage your computer! 

Q. I have ECB 1.0, Basic I.I, 32K RAM, and serial 
number 00000 58. Is this an F board? Is this a 64K ma
chine? Also, what does the P suffix on my chips mean? 
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William F. Tague 
Montour Falls, NY 

A• You have an F board, and yes it does have 64K. The 
P suffix means that the chips are enclosed in plastic as op
posed to ceramic cases. 

Q. I have just received my first issue of HOT CoCo and 
I love it. I would like information on operating systems. 
How do I figure out which one to buy (Flex, OS-9, or 
CP /M)? Where do I buy each of these? Is it possible to use 
Cobol on my CoCo? What do I need to enter machine-lan
guage programs? 

Shirley Ulling 
Burbank, CA 

A. You have a split decision on this one. I (Richard) 
favor Flex while Ralph favors OS-9. Each of these operat
ing systems has advantages and disadvantages. 
•Richard: Flex has been around longer and because of 
this, there is more software for it. It was also designed for a 
64K machine, so you do not have Flex software that 
scratches for space. 
•Ralph: OS-9 as implemented by Radio Shack for the 
CoCo also uses 64K of memory. It has not been around for 
quite as long, but it has gained popularity more rapidly 
than Flex in the business market. This has caused the rapid 
development of software packages and high-level lan
guages for OS-9 (i.e., Cobol). 
•Richard: What do you mean 64K for OS-9? Take the 
Shack's OS-9, add 0-Pak (unless you like that 32-by-16 dis
play with those dumb reverse-video characters) and run Ba
sic-09 and you have only 4K left for your program. With 
XBasic and Flex, you have 26K! 
•Ralph: Basic-09 is far advanced above XBasic. This ad
ditional flexibility requires some overhead. You can run 
larger programs by compiling them to intermediate code 
without 0-Pak in the system and using the RUNB program 
provided with Radio Shack's Basic-09 to run the program 
with 0-Pak. 
•Richard: Who wants to go through all.that trouble? Be
sides, Flex software is cheaper and look at the variety of 
languages available. These languages will run on the plain 
vanilla 64K CoCo with Flex: Fortran77, Forth, C, Mumps, 
Pascal, PL9, and 6809 Assembly. To get the same capabili
ty with OS-9, you need to lay out a wad of cash to get a 
monitor and an 80-column card to free up the SK that is 
consumed by 0-Pak. 

•Ralph: As I indicated above, 0-Pak is not an integral 
part of OS-9. If you cannot find any more problems with 
OS-9, why don't you just admit that OS-9 is the best? OS-9 
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also supports C, Pascal, and 6809 Assembly. In addition 
OS-9 supports Cobol and the highly acclaimed Basic-09. 
The OS-9 Pascal supports native mode code as does the 
Flex Pascal. However, it also supports a P -code interpreter 
with full interactive debugging capabilities. There is also a 
utility program that allows Flex to run as if it were OS-9! 
•Richard: I will admit that OS-9 has many more capabili
ties, but when you shoehorn it into 64K RAM, it loses most 
of its thunder. I prefer the user friendliness of Flex and the 
confidence that I have the same power in my 64K CoCo as 
someone with a $10,000 Gimix when running Flex. Until 
the Coco breaks the 64K barrier with the necessary soft
ware to support OS-9 level II, I maintain that Flex is best! 
• Ral~h: OS-9 is patterned after the Unix operating sys
tems, v.hich are considered to be the state of the art in user
friendly operating systems. The 64K Coco does not have 
the hardware to even be considered in the same league as 
the Gimix, $10,000 or not. I still consider OS-9 to be the 
most "bang for the buck" operating system for the CoCo. 
•Ralph and Richard: Whichever of these you feel is best 
for you, remember that they both have strengths and weak
nesses. We are in agreement, however, that using CP / M 
with its Z-80 on a CoCo with its 6809E is like replacing the 
428 cubic-inch V-8 engine in a Trans Am with a 1.2-liter, 
four-cylinder VW engine. The only reason we can see for 
using CP /M is to run programs from a different machine 
that uses CP / M, or if you want to use a software package 
that is available only under CP / M. 

Flex for the Coco is marketed by Atomtronics, Data 
Comp Systems, Frank Hogg Labs, Spectral Associates, 
and Star-Kits. OS-9, catalog #26-3030, is marketed by Ra
dio Shack. 0-Pak is marketed by Frank Hogg Labs. CP / M 
for the CoCo is marketed by Color Power Unlimited Inc. 
and Wayne Technology. 

As far as machine language, you have several options. If 
you only need to enter a machine-language program that 
someone else has assembled you can use a Basic POKE rou
tine or a simple monitor (Doctor ASCII, December 1983, 
p. 129). If you want to work with the assembler and ma
chine language, you need a good interactive debugger such 
as Z-Bug in Radio Shack's EDT ASM + package. This is 
just one of a great many good debuggers. The other tool 
you will need for larger programs is an editor/assembler. 
Many disk, tape, and ROM-pack editor/assemblers are 
available, including EDT ASM + . 

Q. I just purchased my first disk drive for my CoCo. 1 
immediately looked through my back issues of HOT CoCo 
for your "Disk Utilities" article (September 1983, p. 134). 
My feelings, like yours, were to eliminate the cassettes and 
ROM packs. Your TapefJX program is very effective, and I 
was able to put all tape programs, except Donkey King, on 
disk. In your discussion of the RomfJX program, you said 
to put a piece of tape over the cartridge select land. Would 
you please tell me what this means? Regarding the directo
ry-print program, my printer (RS DMP-100) operates nor
mally at 600 baud. How can I modify the program to work 
with my printer? 

Gary Wood 
Indianapolis, IN 

A• The TapefJX program loads programs into memory 
with an offset. The Donkey King program, by Tom Mix 
Software, fills virtually all of the lower 32K RAM in your 
machine. This means that the TapefJX program cannot suc
cessfully offset load it. Donkey King is available on disk; 
you should write Tom Mix Software and ask if they would 
accept your cassette as a trade-in on the disk version. 

Hold the ROM-pack cartridge with the slot toward you 
and the label facing up. The cartridge-select land will be the 
leftmost land. You should put a piece of cellophane tape or 
equivalent on the top and bottom of this land, being careful 
not to cover any of the adjacent lands. 

The directory-print program sets the printer baud rate in 
line 30 with a POKE 150,41. Change the printer baud rate 
to 87 for 600 baud, which you have, or to one for those of 
you with 9,600 baud printers. 

Q. I have a Model III disk drive and a MiJd~l III disk
drive cable. I would like to use it with my CoCo 2 using the 
J&M disk controller card. The disk was a number 3 drive 
and I believe that it uses the cable to determine the drive 
number rather than a jumper in the drive itself. 

Can you tell me why you can buy expansion boards so 
cheaply for the Commodore 64 as compared to the price 
for expansion boards for the CoCo? I have seen ads for ex
pander boards for the Vic 20 that allow 128K through bank 
selection. Does anyone make anything similar for the 
CoCo? 

Ahsan A. Akmal 
Chicora, PA 

A. Look at the disk-drive cable connector that connects 
to the drive. If there are teeth missing, you are correct that 
the drive cable determines the drive selection. The Radio 
Shack Color Computer disk cable would then work with 
your Model III drive. Another problem you will have is 
that the disk controller requires 12 volts de. This voltage 
was supplied through the computer ROM-pack slot in the 
original CoCo. The CoCo 2 is strictly a 5-volt de machine. 
Therefore, you must run a jumper wire from the disk-drive 
power supply, or from an external power supply, to pro
vide the 12-volt de to the disk controller. Consult with J&M 
Systems Ltd., 137 Utah NE, Albuquerque, NM 87108, be
fore attempting this. 

Dynamic Electronics Inc., P.O. Box 896, Hartselle, AL 
35640, markets a product called ME-128-64, which ex
pands the Color Computer from 64K to 128K RAM via 
bank switching. The only problem is that no software has 
yet been developed that uses the extra 64K. The same can 
be said for the Vic 20. 

Q. I have a TDP-100 with 16K. If I upgraded my 
TDP-100 to 32K, would I have a 64K computer? If so, 
would the performance differ if I had the 64K upgrade in
stalled? 

Whenever I press the reset button, my tape recorder runs 
until I release the button. Is there a software fJX for this? Is 
there any way to copy ROM cartridges into RAM and then 
alter the code? I have the Scripsit ROM pack and would 
like to make a few modifications to it. I know you can do 
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this using Radio Shack's Multi-Pak Interface, but it's out 
of my budget range at this time. 

John Bednarski 
Greenfield, MA 

A. Yes, when the 4164 chips are installed to give you 
32K, they will actually be giving you 64K of RAM. It makes 
no difference who does the installation, but beware of 
those who are using piggybacked 16K chips. 

Stopping the recorder from running during a reset would 
require a hardware modification. 

You can save the ROM pack's code onto tape using a 
CSA VEM command. You can then load it into RAM after 
bringing the machine up in 64K mode. ROM packs have a 
starting address of &HCOOO, an EXEC address of 
&HCOOO, but the end address varies. If you have a disk sys
tem, the process is more complicated because the DOS nor
mally resides in the same address space as the ROM-pack 
code. To run ROM packs from disk, see "Disk Utilities," 
HOT CoCo, September 1983. 

Q. I enjoy your column immensely, so I hope Barry 
Hornstein (March 1984, p. 136) doesn't sue you for mal
practice for your diagnosis of his keyboard rollover prob
lems. The original CoCo operated as you explained it. 
However, as the proud owner of a new 64K CoCo with the 
1.2 version of Color Basic, mine works differently. I loaded 
a program that expected the rollover table to become $FF 
when the key was released and found that the 1.2 ROM 
does not change the value back to $FF until a new key is 
pressed. Fortunately a small but annoying adjustment will 
repair the damage. To cause the 1.2 ROM to function like 
the original CoCo, you simply POKE the value 255 into the 
rollover table after PEEKing. Do you know why these 
changes to the rollover table were made? Incidentally, your 
keyboard rollover table was missing the line for value 247. 

Charles H. Styer 
Tifton, GA 

A. I guess we're both right on this one. I was referring 
to the differences between the 1.0 and I. I ROMs. I ran a 
test program with the 1.1 and 1.2 ROMs and sure enough, 
both of our stories checked out. The missing line from the 
keyboard rollover table is: 

X Y Z t ~ +- ..... space 247 

Perhaps they changed the rollover table to squeeze out a 
few more bytes. It sure can give programmers a headache 
when they need to worry about being compatible with three 
different ROMs. 

Q • I installed 64K in an E board Co Co with a kit from 
Green Mountain Micro. I get a PRINT MEM of 24871. I 
ran the memory test program from your March 1984 col
umn and my computer hung up at EXEC 32382. Does this 
mean I made a mistake in my installation? 

Jack Mesick, Jr. 
Key West, FL 
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A. Somebody goofed. The lines 10, 70, 80, and 170 
need correction. The corrected lines are: 

IO FOR I= 32382 TO 32407 
70 DATA 255, 223, 167, 128, 183, 255, 222, 140 
80 DATA 255, 0, 38, 241, 183, 255, 223, 28 
170 IF PEEK(49152) = 68 THEN S=&HEOOO ELSE S=&HCOOO 

Sorry for the inconvenience. 

Q. I have a D board 16K CoCo and I would like to ex
pand it to 64K. Why can't I use the Basic 1.0 ROM instead 
of replacing it with the 1.1 or 1.2? My local Radio Shack 
store will not sell me the ROM without the "required" in
stallation. I cannot stand the thought of being without my 
CoCo for two weeks or longer, so what can I do? 

Which type of monitor should I buy? I plan to use VIP 
Writer in its 85-character-per-line mode and possibly pur
chase an 80-column board. 

L. R. Jansen 
Trumansburg, NY 

A• In the center of page 16 of the Motorola documenta
tion for the 6883 SAM chip, under the heading "Impor
tant," it states "Be sure to program the SAM for the cor
rect memory size before using RAM." The problem with 
the 1.0 ROM is that its code programs the SAM for only 4K 
or I 6K dynamic RAMs. The I. I or 1.2 ROMs will program 
the SAM for 64K RAMs if they are present. There are ad
vertisers in this magazine that will sell you the ROM with
out installation, or you can order it from Radio Shack, part 
no. AXX7072. 

Do not count on using the 85-column mode too much. It 
uses a 3-by-8 dot matrix with no spaces between the charac
ters. You cannot solve this with software; it is a hardware 
limitation imposed by the 6847 VDG. To get an improved 
text display (greater than 64 characters per line), you need a 
card that bypasses the 6847 and uses its own CRT control
ler such as the 6845. You can get a monochrome high-reso
lution monitor that mates with these 80-column cards for 
about $100. 

Q. Recently I had my 16K CoCo upgraded to Extended 
Basic, but I didn't know it would take away 6K of my 
memory. Will I still be able to use 16K software that I might 
purchase? 

Ryan Moody 
Shawnee, OK 

A• You lost the 6K because Extended Basic sets aside 
6K on power up for graphics screens. It is as if you had 
typed PCLEAR4 immediately upon power up. If you are 
going to run a Basic program that does not need four pages 
of graphics screen, you can PCLEAR a smaller number. 
This frees up l.5K for each page freed. For some reason, 
Radio Shack chose not to allow the command PCLEARO, 
but you can still do it by typing POKE25,6:NEW and you 
will then have as much memory available as you did before 
installing Extended Basic. When a machine-language pro
gram is advertised as 16K, they are referring to a machine 
with 16K RAM and that is what you still have. 
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Q • I am entering college in the fall and I would like to 
pursue a career as a programmer/systems analyst. There 
are so many computer languages available (Cobol, For
tran, C, Pascal, Ada, BAL, etc.). Which ones are the most 
important in terms of my career goal? 

Gary Hansen 
Salt Lake City, UT 

A. Let me borrow a quote from George G. Dodd of 
General Motors Research Labs: 

We use Cobol as a primary programming language, Fortran as a secondary 
language, and PL/ I least of all across the whole industry. These are our lan
guages and probably will be our languages forever. Lots of programs are 
written in Cobol and Fortran and won't be changed. So our first problem is 
that our students sometimes can't talk the language of the streets. 

There have been many languages introduced over the 
years and the new ones always have features that are not 
available in Fortran and Cobol, but the best of these fea
tures eventually get incorporated into Cobol and Fortran. 

I suggest that even if your program does not require you 
to do so, take courses in Cobol, Fortran, and Assembly 
language. The first two are needed because of the afore
mentioned reasons, and Assembly is needed because it is 
the course in which you learn how a computer works. 

Q. I am new to computers and enjoy and get a lot out 
of HOT Coco. Can you tell me how to get a machine-lan
guage program that has an autostart in it to keep from exe
cuting so that I can get the begin, end, and start add resses? 

In addition, I am getting ready to buy a disk drive, but 
am confused about the advertisements I see. If 1 buy a drive 
with a Radio Shack controller and cable, can I still use Flex 
or OS-9 or do I need a special cable or controller? Just what 
do I need to get up and running? 

Randy Stewart 
APONY, NY 

A• There are two ways to cause a machine-language 
program to autostart. The most common is to append an 
autostart bootstrap program to the front of the program. 
This bootstrap is a small program that is loaded over sever
al of Basie's pointers. The program then automatically 
starts execution when it finishes with the CLOADM. This 
method is easy to defeat, but requires a lot of machine-lan
guage savvy. 

To avoid this autostart, you must offset load the boot
strap so that it does not change Basie's pointers. Disassem
ble it and change it so that the JMP instruction is changed 
to an RTS. You will also need to determine the start, end, 
and EXEC addresses from the code in the bootstrap 
program. To back up the machine-language program, 
CLOADM the bootstrap with an offset that keeps it out of 
the memory being loaded with the machine-language pro
gram. Use a machine-language monitor, such as Cbug by 
The Microworks, to change the JMP to an RTS. EXEC the 
bootstrap program to load the machine-language program. 
When the cassette stops, use CSA YEM to make a backup 
of the machine-language program. The backup program 
will not be an autostart program, so you can put it on disk. 
Remember, machine-language programs that start below 
$0EOO require special handling for disk systems. The pro-

cedure for saving them to disk was outlined in "Disk Utili
ties" (HOT CoCo, September 1983). 

The second autostart method is to save the program on a 
machine with more memory than the machine it is to exe
cute on. The program is saved so that when it is loaded on 
the smaller machine it writes its execution address over the 
system stack. When the CLOADM routine finishes loading 
it executes an RTS instruction that returns to the address on 
the stack . The easiest way to defeat this is to get more mem
ory so that the Basic system stack is not overwritten. On a 
16K machine you can go to 32K. On a 32/64K machine you 
need to play games with the Basic ROM. The correct proce
dure was outlined in "40K Color Basic" (80 Micro, May 
1983, p. 212). 

Your disk question is not as simple as it sounds. The Ra
dio Shack drives are 5 Y4 inch, soft sectored, 35 tracks with 
48 tracks per inch (tpi), double density. Any soft-sectored 
drive that works with the Model I/III/ 4 will work with the 
CoCo. There are some non-Radio Shack disk controllers 
around, but the popularity of the Radio Shack controller 
justifies using it. On Radio Shack's disk drives, the drive se
lection is done by removing teeth from the cable/ drive con
nector. For many drives, this is not acceptable. The West
ern Digital 1793 floppy disk controller does not support 
side selection for double-sided drives. To use double-sided 
drives on the CoCo, the drive 3 select line is used. If the 
teeth are missing to send the drive 3 select to the drive, you 
cannot use the second side of your double-sided drive. You 
can buy cables with all the teeth intact from other sources. 
You can also buy 80-track drives for the CoCo. These 
drives record at 96 tpi! If you use one of these drives, we 
strongly recommend that at least one of your drives be of 
the 48 tpi variety. 

The Flex and OS-9 operating systems will run on a single
drive system. However, due to the amount of software pro
vided with them, we recommend a dual drive CoCo for 
these operating systems. 

Q • I have seen ads for color monitors that say fully 
compatible with the Color Computer. How will CoCo 
graphics on such a monitor compare with its graphics on a 
regular TV? Also, Commodore makes a nice monitor 
that's very inexpensive ($222). Is it possible to hook it to the 
CoCo, and will the improvement in picture quality be 
worth it? 

Tony Whitaker 
Blacksburg, VA 

A• The composite video monitors you are referring to 
are essentially TV sets with the tuners removed. There are a 
number of TV sets on the market that have direct video 
connections so that they can be used as both a television 
and a monitor. The picture quality will improve with a 
monitor. However, if you are already using a high-quality 
TV (such as Sony or Sharp), the improvement will be negli
gible. We recommend buying a high-quality TV with the 
direct video connections instead of a dedicated monitor. 
That way, when you outgrow your CoCo, you can still use 
it to watch the Redskins on Sunday. Remember, to get 
direct video out of your CoCo, you must bypass the RF 
modulator in the computer.• 
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Application Software 

Disk Fix and Utilities 
Computerware 
P.O. Box 668 
Encinitas, CA 92024 
619-436-3512 
64K, OS-9 
$29.95 disk 

by Douglas L. Swank 

I 

D isk Fix and Utilities is a group of 
useful OS-9 utility commands and 

a set of new disk-driver modules that 
let you use double-sided and high
speed drives from non-Tandy sup
pliers. One command lets you instant
ly alter the step speed or number of 
tracks of the drives currently con
nected, and you also get procedures 
for customizing new master disks to 
your system needs. 

OS-9 has been available for other 
systems for five or six years, and the 
professional polish on these utilities 
makes me suspect the package was re
written for the CoCo from bigger sys
tems. If so, you can enjoy the benefit 
of all the debugging and fine-tuning at 
a very modest price. Programs such as 
these make me regret all the time I 
wasted learning CP /M. 

Error Handling 

Error handling for all commands is 
done in OS-9's usual friendly manner, 
and a look at that feature might make 
users of other systems jealous. Type a 
command name and you get a thumb
nail sketch of the expected format. 

This built-in help feature sometimes 
appears if you call a command with in
valid parameters. Calls with minor er-
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rors revert to the OS-9 system error 
messages. In either case, the command 
is not executed, so no harm is done. 

Documentation 

The documentation is as good as the 
error handling. The instructions clear
ly explain options and defaults and 
give examples. Most commands have 
parameters following the name, and 
the manual uses the same symbols and 
syntax as the Tandy manuals. Even 
the manual's page size and typeface 
are similar, which induced me to copy 
the book and tape its pages into the 
back of the Tandy manual. 

Ease of Use and Performance 

All utilities perform well and are 
easy to use. Simply copy a utility to 
your system CMDS file, and you have 
a new and powerful command. How
ever, you must include the modules to 
redefine disk drives in a new boot 
package, so users of exotic drives have 
more work to do. All commands per
formed perfectly during my single- and 
multitasking checks. 

The DMODE and NEWFMT com
mands let you set up drives and format 
disks to any number of tracks from 
1-40, single or double sided. These re
quire the new boot pack mentioned 
above, but they will be very useful if 
you have fast drives from third-party 
suppliers. (Flex users also have this ca
pability, and I've seen dramatic dem
onstrations of how access time im
proves on drives with faster step 
times.) 

You can use the DIRCOPY utility 
with all systems, and it alone probably 
justifies the cost of the entire package. 
It's a sort of super-backup routine, 
and includes all the options I've ever 
wished for in the original system. 

It gives a yes/ no prompt for each 
file copied, sorts new disk directories 
into alphanumeric order, copies sub
directories, rewrites only outdated 
files, and more. It .has an impressive 
range of options, and, best of all, 
when you use it with no options, it be
haves exactly like the original OS-9 
COPY module. 

Unlike the Microware · BACKUP 
routine that blindly creates a clone of 
the old disk, DIRCOPY creates new 
directories and repacks the files as it 
copies them. A bit of judicious selec
tion produces a new disk with more 
free space and faster access to most
used files. (The first files or directories 
you copy seem to have the shortest ac
cess time when called later.) 

The penalty here is slower operation 
during backup and the need for some 
user input as the disk is copied-a 
small price to pay for creating a new, 
customized system disk. 

Basic-09 users can call system com
mands within Basic programs, and 
they could use DIRCOPY as a one
line file-backup routine in a database. 
Its prompting and selective copying 
make it a natural for such an applica
tion. 

The commands PATCH, FILE
LOOK, and COMPARE are most 
useful to machine-language tinkerers. 
COMPARE compares a disk file with 
a module in memory, and would be in
valuable if you wanted to see if bytes 
had been changed in the version in 
memory. PATCH lets you change in
dividual bytes of a disk file, and FILE
LOOK produces a listing of the size 
and type of modules in a disk file. 

The step-by-step notes on creating a 
boot file with the new disk modules 
seemed a bit roundabout, but did 
work. As the authors mention, there 
are many other ways of doing this, 
and they include all essential modules. 
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REVIEWS<---------; 
The suggested method is a good 

choice for new users with nonstandard 
drives and modest experience in alter
ing the boot file. You also get notes on 
doing this procedure with a single 
drive . The modification programs are 
supplied as OS-9 procedures, which 
are in plain text so you can easily edit 
them. 

The complicated boot procedure 
does add some difficulty to the docu
mentation. Otherwise, all of these util
ities performed perfectly, and I found 
that the DIRCOPY and NEWFMT 
utilities were excellent in performance 
and error handling. 

The package is a good value for any 
serious OS-9 user, especially if you 
own fast disk drives.• 

ease of use documentation 
performance I error h~ndling I 

10 J...-----+-----+----t------i 
9 J...-----+-----+----t------i 
8 J...----~-----+---4------i 
7 J...-----+-----+----t------i 
6 1----'---+-----+----t------i 
5 J...-----+-----+----t------i 
4 J...-----+-----+----t------i 
3 J...-----+-----+----t------i 
2 1------+-----+----t------i 
1 

Application Software 

Grafplot vl.1 
Hawkes Research Services 
1442 Sixth St. 
Berkeley, CA 94710 
415-526-1248 
Extended Color Basic 
$35.00 16K tape 
$40.00 32K tape 
$45.00 32K disk 
Upgrades for vl.O owners, $3.00 

by Scott L. Norman 

H awkes Research Services' Graf
plot vl .1 uses the CoCo's high

resolution capabilities to create line 
graphs and scattergrams on a 220-by-
174-pixel plotting area. It can handle 
data entered from the keyboard or 
from a prerecorded file, and can also 
calculate its own data points from any 
equation you insert into the program's 
Basic code. 

There are several options for con
trolling the appearance of a plot, and 
the hooks for interfacing to screen
print routines are all in place. As a 
bonus, you get a version of Radio 
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Fig. I. A typical Grafplot graph, with 
separate vertical axes for the two data sets. 

Fig. 2. The same data, smoothed by a five
point binomial-smoothing algorithm. 

Shack's Screenprint driver for the 
Shack's own printers. 

A recent upgrade from version 1.0 
to 1.1 has significantly increased Graf
plot's capabilities, but it has made the 
documentation less manageable. My 
review copy of the manual came with 
seven pages of changes, many of them 
significant; it was often necessary, and 
inconvenient, to refer to both sets of 
instructions during operation. How
ever, Hawkes Research has promised 
a new, unified edition. 

Performance and Ease of Use 

Grafplot is capable of straightfor
ward handling of most conventional 
graphing chores. An auto-prompting 
feature speeds things along by leading 
you through the most often-used op
tions, so if your requirements are not 
too exotic, you can create graphs 
quickly. 

This isn' t to imply that you have to 
settle for bare-bones presentations; 
standard features include: 
o Two independent vertical axes, with 
the option of using different scales to 
plot multiple data sets on a single 
graph. 

o Three graphing symbols-point, 
cross, and filled square-and single
or double-thickness connecting lines. 
You can leave data points uncon
nected for scattergrams. 
o Automatic scaling of any or all axes 
so as to make the best use of the plot
ting area. Scale factors are always 
chosen to place the automatically-gen
erated tick marks at sensible inter
vals-not 1.3472 units, or anything of 
the kind . 
o The ability to use both upper- and 
lowercase characters and punctuation 
marks in the graph title and in labels 
assigned to the axes. 

Other options further enhance the 
usefulness of the program; I'll discuss 
some of them later. 

In addition to the plotting routine 
itself, both tape and disk versions of 
Grafplot contain files required for 
printing graphs. One is SCRPRT, 
Radio Shack's own driver. 32K ver
sions of Grafplot use a new version of 
this file, relocated to live at the top of 
memory. This is the routine to use if 
you have one of the Shack's Line 
Printers or DMP-series machines. 

You also get a SETUP file that relo
cates any suitable screen print utility to 
make it available to Grafplot. By suit
able, I mean that the screen printer 
should be less than 655 bytes long, and 
should have the same addresses for 
loading and execution. 

As a matter of great practical impor
tance, the programs in Custom Soft
ware Engineering's Graphics Screen 
Print Routine (GSPR) series satisfy 
these criteria. Grafplot's opening 
menu explicitly asks whether you want 
to use one of them, or the Radio 
Shack routine. 

After you load the screen-print pro
gram, Grafplot asks for your method 
of data entry: tape, disk, keyboard, or 
user-defined function. The manual de
scribes the file structure in detail, for 
those wishing to write Grafplot-com
patible output routines for their own 
applications programs. You use con
ventional Extended Color Basic syn
tax to place the user-defined functions 
in a particular line of the program. 

Figure 1 is an example of a typical 
Grafplot application: comparing the 
operating costs of two commercial air
craft of the 'fifties and 'sixties. With 
two axes (you can have one or two), 
Grafplot will plot scales along both the 
left and right sides of the graph. 

In the auto-prompt mode, the pro-
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KEAUEK ~EKV l~E 
This card valid through September 30, 1984 
My vote for the best ad in this Issue goes to (company) 
whose Reader Service number is 

A. How many articles do you actually read in each issue of HOT CoCo? 
0 1.1-3 0 4. 11-15 
0 2. 4-7 D 5. Just the ads 
D 3. B-11 D 6. Nothing 

B. How much do you plan to spend on software during the next 12 months? 
_ 1. Nothing _ 4. $250-$500 
_ 2. Less than $100 _ 5. $500-$1,000 
_ 3. $100-$250 _ 6. Over $1,000 

C. How much do you plan to spend on hardware during the next 12 months? 
0 1. Nothing 0 5. $750-$1 ,000 
0 2. Less than $250 0 6. $1 ,000-$1,500 
0 3. $250-$500 0 7. Over $1 ,500 
0 4. $500-$750 

D. Which of the following models do you own? Check all that apply. 
0 1.4K 0 6. TDPlOO 
0 2. 16K 0 7. Dragon 64K 
0 3. 32K 0 8. Extended Basic 
0 4. 64K 0 9. Standard Basic 
0 5. MC-10 

E. Which of the following publications do you read monthly? 
0 1. HOT CoCo 0 5. Micro 
0 2. 80 Micro 0 6. Computer User 
0 3. Rainbow 0 7. Color Micro Journal 
0 4. Color Computer Magazine 

F. Whet types of articles in these magazines Interest you most? Check 3 only. 
O 1. Edllorials 0 6. Hardware Construct ion 
O 2. Tutorlals 0 7. Software Modification 

§ ~: ~~v~!~1 News 8 ~: ~~op~[g~i~~n~r~~~~~~ues 
O 5. New Products 

G. Do you find HOT CoCo: (Check 3) 
O 1. A good source to learn Frogrammlng 
O 2. A good source of usefu software 
O 3. A good source of enterta inment software 
O 4. A guide to soft warefhardware purchases 
O 5. Easy to use 
0 6. Well written 
O 7. Too technical 
0 6. Too simple 
0 9. Just right 

H. What type of program would you most llke to see on an instant Coco 
cassette? 
Check 1 only. 
O 1. Music/Sound 
0 2. Graphics 
O 3. Games 
0 4. Utilities 
0 5. Education 

0 6. Home/Personal 
0 7. Science 
0 8. Business 
0 9. Olher 

I. Would you be Interested In a disk vers ion of Instant CoCo? 
0 1. Yes 
0 2. No 

J. Pc,71~_;1~al~~T\~~~~~~~~)n~~ 5 (great interest) rate your Interest In the 

_ 1. W.e Basic Beat _ 6. Doctor ASCII 
_ 2. Elmer's Arcade _ 7. Product News 
_ 3. Digressions _ 8. Graphically Speaking 
_ 4. Reviews _ 9. Re: FLEX 
_ 5. Reader's Forum _ 10. The Educated Guest 

K. If you pre not a subscriber please circle 500. 

"cauer ::.emce: ... erum mis cara ra receive IUtl m1onna11on on the products advertised in 
this issue. Refer to the ad. Yau will find numbers near the logo of each advertiser. Each rep
resents the advertiser's individual Reader Service number. Circle the corresponding num
bers an the card an this page. Include your name, address & zip , and drop in a mailbox. In 
4-6 weeks you' ll hear from the advertiser directly. 

1 6 11 16 21 151 156 161 166 171 301 306 311 316 321 451 456 461 466 471 
2 7 12 17 22 152 157 182 167 172 302 307 312 317 322 452 457 462 487 472 
3 B 13 18 23 153 158 163 168 173 303 306 313 316 323 453 458 463 468 473 
4 9 14 19 24 154 159 164 169 174 304 309 314 319 324 454 459 464 469 474 
5 10 15 20 25 155 160 165 170 175 305 310 315 320 325 455 460 465 470 475 

26 31 36 41 46 176 181 186 191 196 328 331 336 341 346 476 481 466 491 496 
27 32 37 42 47 177 182 187 192 197 327 332 337 342 347 477 482 487 492 497 
28 33 38 43 48 178 183 188 193 198 326 333 338 343 346 478 483 488 493 498 
29 34 39 44 49 179 184 169 194 199 329 334 339 344 349 479 484 489 494 499 
30 35 40 45 50 180 185 190 195 200 330 335 340 345 350 480 485 490 495 500 

51 56 81 66 71 201 206 211 216 221 351 356 381 366 371 501 506 511 516 521 
52 57 62 67 72 202 207 212 217 222 352 357 362 367 372 502 507 512 517 522 
53 58 63 68 73 203 208 213 218 223 353 358 383 368 373 503 506 513 518 523 
54 59 64 69 74 204 209 214 219 224 354 359 384 369 374 504 509 514 519 524 
55 60 65 70 75 205 210 215 220 225 355 360 365 370 375 505 510 515 520 525 

76 81 86 91 96 226 231 236 241 246 376 381 386 391 396 526 531 536 541 546 
77 62 87 92 97 227 232 237 242 247 377 382 387 392 397 527 532 537 542 547 
78 83 66 93 98 226 233 238 243 246 376 383 388 393 398 528 533 538 543 548 
79 84 89 94 99 229 234 239 244 249 379 384 389 394 399 529 534 539 544 549 
60 85 90 95 100 230 235 240 245 250 380 385 390 395 400 530 535 540 545 550 

101 106 111 116 121 251 256 261 266 271 401 406 411 416 421 551 556 561 586 571 
102 107 112 117 122 252 257 262 267 272 402 407 412 417 422 552 557 562 567 572 
103 108 113 118 123 253 258 263 268 273 403 408 413 416 423 553 556 563 588 573 
104 109 114 119 124 254 259 264 269 274 404 409 414 419 424 554 559 564 569 574 
105 110 115 120 125 255 260 265 270 275 405 410 415 420 425 555 560 565 570 575 

126 131 136 141 146 276 281 286 291 296 426 431 436 441 446 578 581 588 591 596 
127 132 137 142 147 277 282 287 292 297 427 432 437 442 447 577 582 587 592 597 
128 133 138 143 148 278 283 266 293 298 428 433 438 443 448 578 583 566 593 598 
129 134 139 144 149 279 284 289 294 299 429 434 439 444 449 5 79 584 589 594 599 
130 135 140 145 150 280 285 290 295 300 430 435 440 445 450 580 585 590 595 BOO 
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COMING NEXT MONTH 

This fall you'll find more CoCos 
than ever before teaching in 

homes and classrooms across the 
country. To keep you up to date on 
the growing num
ber of educational 
programs avail
able, HOT 
CoCo's September 
issue features a 
big, information
packed "Buyer's 
Guide to Educa
tional Software.'' 
You'll find soft
ware for all grades 
and subject areas 

categorized and 
described for 
convenient re
view. Parents, 
teachers, and 
students-you 
won't want to 
miss this one. 

Then there's 
Carl The Ro
bot, David 
Meredith's feature article on the Logo
like language and its uses with a robot 
(named Carl, of course). Meredith will 
challenge and entertain you. 

Or, you can 
learn how to 
build the Co
Co Mouse, a 
small robot 
device, in the 
third install
ment of J.J. 
Barbarella's 
"ROM Hack
er" series. 

If you have 
some paten-

tial young program
mers who still don't 

know their way 
around the key
board, "Typing 

Teacher'' will solve 
your problems. 

For the adult stu
dent of serious mar
keting, September's 
''Market Study" pro

gram is a necessity in determining the 
best possible market for your product. 

Read all this and more in next 
month's HOT CoCo. 

UIH/.lli P.. l 
EXAHPLES ~fre 
Wfll<i,e'TS

CAlfA.JIA 
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TRS-80 
COMPUTER 

DISCOUNTS 
•Factory Direct 
• Best Prices Anywhere 
•No Out-of-State Taxes 
• 100% Radio Shack Warranty 
•Free Price List 

SCOTT TASSO 
ASSOCIATES 

175 E North Delsea Drive 
Vineland, N.J. 08360 

800-257-0426 
NJ 609-691-7100 .,.5 10 ... 

• • 

•8ubscfiption j 
, Problem? , 

, 

Hot Coco does not keep subscrip
tion records on the premises, 
therefore calling us only adds time 
and doesn't solve the problem. 

Please send a description of 
the problem and your most recent 
address label to: 

Ih1®1T coco 
Subscription Dept. 
PO Box 975 
Farmingdale, NY 11737 

Thank you and enjoy your subscription 

~c 
JSSUF.S 

HOT CoCo back issues are 
$3.50 each with a $1.00 
shipping fee per issue. 

For 10 or more issues add 
$7 .50 per order for shipping. 

Send your order and 
payment to: 

HOTCoCo 
Back Issue Order Department 

BO Pine Street 
Peterborough, NH 03458 
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gram will only accept data for two Y
ax.es when the X-axis values are iden
tical for both data sets. In other 
words, I could use the auto-prompt 
mode to generate Fig. 1, because I had 
two sets of figures for the same series 
of years. If you want to plot multiple 
sets of data with different X values, 
you must use Grafplot's detailed main 
menu to manually set all the plotting 
parameters. 

You can enter data as follows: 
eX, Y, & Z-best used when the X 
values are not separated by a constant 
step size; 
•Paired Y & Z-for use when it is 
convenient to enter the two values cor
responding to each X, one after the 
'other; and 
•Separate Y & Z-for times when it 
is easiest to go through the entire list of 
Y values, then return to do the Zs. 

You can only use the second and 
third options when the values of X are 
separated by a constant increment. 

After I entered all the Y and Z 
values in my example, Grafplot sorted 
the data into ascending order accord
ing to the values of X. This is really 
only necessary for the X, Y, & Z 
mode, in which there is nothing to 
force you to enter data points in X 
order. 

Note that the program always keeps 
track of the variable to which every 
entry belongs, though, so it won't con
fuse a Y with a Z or X-as long as you 
don't! 

With all the data in place, the pro
gram turns to prompting for the vari
ous labels and plotting symbols. First 
it requests the label for the X axis; you 
can use up to 40 characters, and there 
is an on-screen guide to how much 
spac~ remains. 

Next, you can label the Y axis with 
up to 28 characters, and you must 
specify the type of plotting symbol 
and line to be used for the Y data. This 
is then repeated for the Z axis. Finally, 
you enter the title for the entire graph. 

Grafplot gives you the option of de
feating automatic scaling for any or all 
of the ax.es. If you specify complete 
auto-scaling, it will draw the graph at 
this point; otherwise, you have to 
make your selection for each axis in 
tum before you can see the results of 
your labors. 

Why would anyone want to do 
without automatic scaling, if it gives 
such nice results? One reason might be 

that the automatic-scaling routine can 
be too loyal a servant; it always sets 
the ax.es so as to display all of the data. 

If you select the minimum and max
imum for one or more ax.es yourself, 
you can use Grafplot as a window into 
part of your data set. In effect, you 
can zoom in to examine small varia
tions that might be lost if you were to 
use too large a scale. 

I chose total automation for my ex
ample, however, and I think you'll 
agree that Grafplot did a fine job. 
Take a close look at Fig. 1 and notice 
that it arrived at reasonable intervals 
for all ax.es. The years, which were en
tered as integers, stayed that way; I 
have used other graphing routines that 
would try to give me dates like 
1955.00. 

Also, note that the vertical axes 

"Graf plot 
IS a 

high-quality 
product 

for general use . .. " 

identify the data to which they refer. 
The little keys explain that the black 
squares represent the Douglas DC-6, 
and the crosses represent the Lock
heed Super Constellation. It just so 
happens that both vertical scales were 
the same here, but that has nothing to 
do with how the program functions. 

Grafplot has a few more special fea
tures that deserve mention. One which 
is especially valuable for emphasizing 
major trends is the binomial-smooth
ing option. This replaces every data 
point with a weighted average of its 
own value and the value of other 
points on either side. The net effect is 
to smooth out any sharp local peaks 
and valleys in favor of long-term 
trends. 

Figure 2 is an example of 5-point 
smoothing applied to the data of Fig. 
l (this means that it averaged each 
data point with the two points on 
either side). Things have become no
ticeably smoother, at the cost of a little 
accuracy. The smoothing operation 
destroys the original data for your 
graph, so the program cautions you to 
make a copy before proceeding. 

You must run multiple data sets like 



Have you Qlaced your 
vote for HOT coco's 
best advertisement of 
the month? 

To do so, simply turn 
to the reader service 
card and fill in the 
company name and 
reader service number. 

HOT CoCo 

Reader 
Service 

TO RECEIVE MORE INFORMATION ON THE PRODUCTS AND 
SERVICES ADVERTISED IN THIS ISSUE, PLEASE TURN TO 
READER SERVICE CARD. 

Fiction, Fantasy, and Computer Adventure 
For the Color Computer 

Rainbow Quest will take your child 
on a space adventure of the future. The 
planet Rainbow is a faraway land of 
events for young readers to discover. 
Rainbow Quest is a book-and-software 
adventure for the Color Computer. 
Children read and play along as Molly 
and Sam meet strange creatures as they 
make their way across the planet Rain
bow. To reach their goal, they must 
survive on their own and face the chal
lenges th~y meet. Readers will help 

To order Rainbow Quest, call toll-free for 
credit card orders, 1-800-258-5473. (ln New Hamp
shire, call 924-947 1.) Or mail your order with pay
ment or complete credit card info rmation to: 
Wayne Green Inc., Book Sales, Peterborough, 
NH 03458. Include $2.00 per package for ship
ping and handling. Orders payable in U.S. dollars 
only. 

Rainbow Quest by Richard Ramella. 
Illustrated by Coni Porter. 
BK739 l ISBN 0-88006-064-6. 
Wayne Green Books are available at your 
local bookstore. Dealer inquiries invited. ,,..331 

Molly and Sam find their way through dark and 1 ---------------------
confusing mazes, solve word and number puzzles, I Color my child's imagination! Send me _ Rainbow Quest 

packages for the Color Computer (BK739l) at $24.95 each. (Include 
and conquer invaders in arcade-style games. Each I $2.00 per package for shipping and handling.) 

obstacle they meet is a program, on the Rainbow I 
Quest cassette, ready to load and run. I D Payment Enclosed D M asterCard D VISA D AMEX 

Rainbow Quest has 25 programs in all. Book I Card # Exp.date __ _ 

and software are sold together in a protective star- I Name Signature ______ _ 

age binder with complete instructions. Each Rain- I Address _______________ _ 

bow Quest package for the Color Computer is I 
I City State_ Zip I $24.95. 

L---------------------'-----~"::.: Gr::'.:'.ks, P==ugh, NH..'.'.:458 -- 34~4~j 
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REVIEWSL---------------------; 
those in my example through the 
smoothing routine one at a time. 

There is also a numerical integra
tion option, by means of which Graf
plot can calculate the area under a 
curve. As the documentation points 
out, you can also use it to evaluate the 
definite integral of an algebraic ex
pression. 

The trick, of course, is to use the ex
pression as a user-defined function 
and graph it. Use the trapezoidal ap
proximation, and you can achieve 
four-figure accuracy for an integral, if 
you employ Grafplot's full capacity of 
200 data points. 

These two options are reached 
through the program's I6-entry main 
menu, which never even appears dur
ing a completely automated plotting 
cycle like the one in my example. It 
does appear if you decline the auto
prompting option at the outset, how
ever, and you can reach it from the 
seven-item graphing menu (the normal 
exit route from a graph drawn on the 
video display). 

Other items on the graphing menu 
let you save, load, or print out com
plete graphs and draw overlays (addi
tional data points added to an existing 
plot). The main menu, on the other 
hand, provides a complete set of op
tions for data manipulation, setting 
labels and plotting symbols, and so 
forth. 

This certainly represents a great deal 
of versatility, but be warned that 
Grafplot's advanced features are not 
so easy to use . The overlay feature, in 
particular, takes a little work. This is a 
subtle point in most graphing pro
grams, though, and some of my diffi
culties are tied up with the present 
state of the documentation. I'll discuss 
that shortly. 

Error Trapping 

Grafplot is robust. Most common 
slipups (entering an alphabetic charac
ter where a number is needed, for in
stance) merely result in a request to re
enter the information. The program 
reminds you to place the data disk in 
the drive (only one drive is supported) 
whenever you save a graph to disk, 
and then you receive an "Are you 
sure?" message. 

Hitting the break key at certain sen
sitive points can crash the program, 
but it is often possible to restart with
out losing data; the manual specifies 
several entry points. Although there 
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"Grafplot is 
capable of some 

slick presentations . .. 
but this sort of thing 

takes more doing 
than the documentation 

can lead you 
to believe. " 

are several common routines to dis
able the break key, it might be a worth
while feature for the vendor to add. 

An incorrectly entered data point or 
two need not spell disaster. You can 
always edit or delete data by means of 
main menu commands, and you can 
even ignore "outlier" points when 
graphs are drawn. 

Documentation 

I've already mentioned that I re
ceived a transition edition of the 
Grafplot manual, consisting of the 
version 1.0 book and a set of sup-

. plementary sheets for version I. I. I 
don't want to dwell on the difficulties 
of using two sources, since it's clearly 
a temporary arrangement, but there 
are a few areas that could stand im
provement-even if the existing 
material were edited into one manual. 

Grafplot is capable of some slick 
presentations-e.g., the same plot can 
show raw data and a smoothed ver
sion-but this sort of thing takes more 
doing than the documentation can 
lead you to believe. If you're not 
careful, you might find the program 
drawing a new graph containing only 
the overlay data, the original having 
been lost. 

A few more examples, including 
some clarification of the proper time 
for changing the overlay's plotting 
symbol, would be most welcome. (In 
contrast to the original graph, over
lays seem to require specification of 
the plotting symbol before data entry 
begins.) 

It would also be useful to have a 
definition of the offsets requested by 
the graph-printing routine. By experi
menting, I found that an offset of I6 
roughly centers a graph on the page, 
but it would be nice to know for sure. 

There are a couple of screen prompts 

that don't offer all of the permissible 
responses, although they do appear in 
the printed documentation. 

With the exception of the overlay 
problem, however, I think these are 
minor criticisms. I have given Graf
plot' s documentation a so-so rating 
primarily because of the interim na
ture of the material I was able to ex
amine. 

This is still a high-quality product 
for general use; the binomial-smooth
ing routine is an especially welcome 
touch. The biggest remaining deficien
cy I have found in the entire program 
is the lack of a way to suppress numer
ical values on the X axis in favor of 
alphabetical data. I often want to use 
labels like Jan, Feb, Mar, etc. for 
graph coordinates, and right now I 
can't. Maybe next time.• 

ease of use documentation 
performance J error handling I 

10 t---+----+-----1----
9 t---+----+-----1----
8 1-----1----+----+--~ 
7 1----1-----+-----I---__, 
6 1-----1----+----+----I 
5 1----1-----+-----I---__, 
4 1----1-----+-----l----
3 1-----1----+----+---
2 1----1-----+-----l----
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Application Software 

Magigraph 
The Micro Works 
P.O. Box 1110-D 
Del Mar, CA 92014 
619-942-2400 
Extended Color Basic 
$34.95 16K cassette 
$39.95 32K disk 
$44.95 Amdisk cartridge 

by Gary L. Matthews 

M agigraph is an ingenious and use
ful, although highly specialized, 

means of creating high-resolution 
graphics. 

Since the ads state that the program 
will ''tum your Color Computer into a 
graphic-design center with the ease of 
a keystroke," I expected Magigraph to 
be a general-purpose graphics editor. 
Alas, it is not. If you don't already 
have the tools and talent to create ex
cellent graphics, you probably won't 
have much use for this software. But if 
you have the skill, it can add some nif
ty refinements and special effects. 



REVIEWS~-----! 
Magigraph provides a magnified 

view of a portion of the graphics 
screen on which you can draw detailed 
images. However, you must do so one 
dot at a time. To draw lines, circles or 
arcs, or to fill in designated areas with 
color, you must use Basic routines. 

Offsetting this apparent drawback 
are a variety of powerful functions for 
manipulating an image once you've 
created it. You can rotate, invert, 
copy, or merge segments of the screen 
with other segments; and you can ap
ply Boolean logic operations-AND, 
OR, NOT, and EXCLUSIVE OR-to 
screen contents in various ways for 
special effects. Other features let you 
use images in Basic or machine-lan
guage programs once you've created 
them. 

The display presents either the 
graphics screen on which you are 
working, or a "design window" that 
shows a close-up portion of your pic
ture. The enter key switches between 
the two. The design window actually is 
the standard text screen, except that 
Magigraph reserves the left half as 
a window on which you draw an 
image. 

This window consists of a 16-by-16 
matrix of graphics blocks, corre
sponding to a 16-by-16-pixel portion 
of the graphics screen. Since text
screen blocks are not always the same 
shape as graphics-screen pixels, this 
means you will see a highly elongated 
close-up in the higher-resolution 
modes. Some people might find this 
hard to get used to, but it didn't 
bother me. 

The right half of the text screen 
shows information regarding the sta
tus of the image on which you're 
working. Adjacent to each row of the 
design window is a readout, in hexa
decimal notation, of the memory con
tents of the four bytes controlling that 
segment of the screen. Since each byte 
is represented by two hex characters, 
this consumes an 8-by-16 section of 
the screen. The remainder of the 
screen-the entire right-hand quar
ter-is devoted to auxiliary informa
tion that includes: 
•The current background color-se
lected from any of the eight available 
(green, yellow, blue, or red in Color 
Set 0, or white, cyan, magenta, or 
orange in Color Set 1). Selecting a 
background color forces the program 
to use the color set to which that color 
belongs. 

"You can dump any 
image stored in 

Magigraph 's design 
window to a printer. " 

•The current graphics mode-Magi
graph supports PMODE 4, PMODE 
3, PMODE 1, and the G2C mode, 
which is not available from Extended 
Color Basic. The latter has the advan
tage of having pixels that are the same 
shape as the graphic blocks used in the 
design window, so that the shapes be
ing viewed correspond perfectly. This 
is the mode to which Magigraph is set 
on power up. Pressing one of several 
numeric keys (or the * key for 
PMODE 4) selects the mode. 
•Cursor direction indicator-the ar
row keys move the cursor around the 
design window, either one pixel at a 
time or in jumps. Touching the first 
letter of a color will set the pixel under 
the cursor to that color, and move the 
cursor in the direction indicated by the 
last arrow movement. 

In doodling with Magigraph, I 
found that this created an annoying 
tendency for the cursor to move in an 
undesired direction, and I would pre
fer that The Micro Works omit this 
autoincrementing. 
•The cursor's absolute coordinates 
on the graphics screen, in hexadeci
mal-the documentation tells you how 
to use this to help read an image into 
Magigraph from, say, a photograph 
traced onto graph paper. 
•Whether the design window is 
locked or unlocked-controls what 
happens when cursor movements 
cross the boundary of the design win
dow. In the locked condition, they 
wrap around within the design win
dow, which stays put relative to the 
graphics screen. When unlocked, they 
cause the design window itself to move 
one byte across the graphics screen in 
the direction of the arrow command. 

Along with the color-setting and 
cursor-control commands, there are 
one- or two-key commands for clear
ing the design window, pushing or 
pulling whole rows or columns of pix
els in any direction, and rotating and 
inverting the screen. A shifted I, for 
example, changes the window to its 
mirror image, while a shifted T rotates 
it 90 degrees counterclockwise. These 
commands let you show a character, 

once drawn, in any position within the 
design window. 

When you toggle to the graphics 
screen, the design window appears as a 
relatively small square, or cursor win
dow, that you can move quickly 
around the screen. Pressing the G key 
from the graphics screen places the 
current contents of the cursor window 
in a buffer from which it can be copied 
to other locations on the screen. 

In copying, you can also modify 
these contents as described above, or 
you can merge them with other screen 
images using the AND, OR, NOT, 
and EXCLUSIVE OR options. This 
can cause color changes and inver
sions, picture mixing, and a variety of 
other effects. 

Magigraph also has nine animation 
buffers designed for storing minor 
variations of one figure and reviewing 
them rapidly, so you can check the 
smoothness of an intended animation 
effect. Pressing the 1-9 keys sends the 
corresponding buffer to the screen. If 
you don't want to use them for anima
tion, you can use these buffers in 
much the same way as the regular 
GET /PUT buffer. 

You can dump any image stored in 
Magigraph's design window to a 
printer, along with its pixel codes. This 
makes it easy to create the tables 
needed to use such an image in a Basic 
or Assembly-language program. 

In general, then, Magigraph can be 
useful for any graphics project that in
volves highly qetailed, close-up work 
and repetitive small patterns. It is not 
especially helpful in drawing land
scapes or other images involving broad 
splashes of color, random shapes, and 
nonrepeating patterns. 

If your work requires detailed let
tering or the character-set design for 
the CoCo's hi-res screen, if you design 
small animated figures and arcade 
games, or if you simply like to doodle 
out complex, abstract images, you are 
likely to use Magigraph often. And, of 
course, it is ideal for doing touch-up 
work and adding detail to graphics 
screens created by other programs or 
utilities. 

I also found I could use Magigraph 
to mix colors, although the manual 
doesn't mention the technique. In the 
higher-resolution modes such as 
PMODE 3, a checkerboard pattern of 
dots produces the effect of a second
ary color not normally available. Red 
and yellow produce orange; red and 
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blue produce purple, and so on. 

Magigraph made it easy to fill the 
design window with such a checker
board pattern, then use the GET I 
PUT options to replicate it over wider 
areas of the screen. I could then carve 

functions, I often wished I could move 
the window smoothly and stop on any 
given pixel. 

So, don't expect Magigraph to per
form miracles, but if you are a serious 
graphics programmer, you may well 
find it a handy addition to your soft
ware toolbox. • 

out areas covered in this way into 
more detailed shapes, using Basic 
commands or Magigraph itself. (Of 
course, the Micropainter ROM pack 
from Radio Shack does the same thing 

10 
and paints complex shapes automati- 9 

construction quality documentation 
set up I performance leaseofuse 

' 
cally; but it is not available on disk, 8 
which drastically limits its usefulness.) 7 

Magigraph supports cassette or disk ~ 
operations; a short, resident Basic 4 
program handles disk 1/0, much as it 3 
is done in the Telewriter word proces- 2 

sor. The manual lists the source code 
1 

for this program, so you can upgrade 
the cassette version to disk simply by 
typing it in. 

Magigraph features abundant error
trapping; it asks you to confirm 1/0 
commands that might destroy screen 
contents, and some commands auto
matically abort if conditions are not 
right. Thus, the program will not try 
to print if the printer is off, it will re
fuse to load cassette files that are not 
in the right format, and so on. 

Magigraph lets you exit to Basic and 
return without harming screen or buff
er contents. I tried running Magigraph 
simultaneously with a Basic picture
editor program from an old issue of 80 
Micro and found that I could switch 
between them at will, using the Basic 
program to draw and paint the shapes 
that Magigraph could not, then using 
Magigraph to enhance and refine the 
pictures so created. 

I was not able to determine whether 
Magigraph is compatible with the 
X-Pad graphics tablet, but it works 
fine with the Radio Shack digitizer, 
which I use in lieu of a tablet. 

Magigraph's documentation is neat 
and professionally done. It comes with 
a wealth of charts, illustrations, ta
bles, and appendices and includes 
quite a few sample files along with ex
planations of how they were produced. 
The manual lists Basic and Assembly
language programs that use Magigraph 
to create animation. 

My most serious complaint about 
Magigraph is the way the design win
dow moves around the screen one byte 
at a time. Since each byte typically 
controls four pixels, this means the 
window always stops on a four-pixel 
boundary. In using the GET / PUT 
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Hardware 

Video Reverser 
Dynamic Electronics 
P.O. Box 896 
Hartselle, AL 35640 
$19.95 

by Peter Paplaskas 
HOT CoCo staff 

The Video Reverser is a piece of 
hardware that will let you switch 

to a green-characters-on-black-back
ground display. It is unique in that it 
requires absolutely no soldering, be
cause it uses eyelets in place of solder 
joints. And it is quick and easy to in
stall. 

The kit consists of a short cable, an 
IC that mounts on top of the Video 
Display Generator (VDG) chip, and a 
three-position toggle switch that lets 
you select one of three display for
mats. You can switch to green upper
and lowercase characters against a 
dark background, all green capitals 
against a dark background, or the 
normal black-on-green display. 

To install the device, remove the 
VDG chip from its socket, slip the 
Video Reverser IC's eyelets onto the 
designated pins of the VDG chip, and 
then put the chip back into its socket. 
Double-sided tape holds the two ICs 
together. Next, drill a V4-inch hole in 
the upper part of your CoCo's case, 
through which you mount the toggle 
switch. 

Even though the reverser doesn't re
quire soldering, you probably should 
regard it as a permanent addition. The 
instructions tell you to bend pin 32 on 
the VDG chip so it won't create a bridge 

after you reinsert it into its socket. To 
try to bend the pin again would prob
ably break it off. 

I prefer this piece of hardware to a 
software modification that eats up 
valuable RAM. The instructions and 
diagrams are clear and simple enough 
for most people to follow, and the Re
verser performs well. It's a simple 
piece of equipment for $20, but the 
easy installation is a definite plus. • 
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Fractions 

Application Software 
Criss Cross Math 

$16.95 16K cassette 
Criss Cross Math 
$14.95 16K cassette 
TCE Programs Inc. 
Box 2477 
Gaithersburg, MD 20879 
301-963-3848 

by John Steiner 

Criss Cross Math and Fractions are 
two Color Basic programs in TCE 

Programs' series for elementary-level 
students. 

Fractions 

Fractions contains two cassettes. 
The first is a repetitive tutorial on 
proper, improper, and mixed frac
tions, and the second is a flash-card 
type drill and practice of the concepts 
covered in the tutorial. 

Both programs use string graphics 
to represent wholes and fractional 
parts of wholes, and graphics numbers 
for the fractional values. 
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In the drill, the student can choose 

the fractional type with which he 
wants to work. The screen then dis
plays a graphics representation of a 
fraction, and the student must enter 
the correct fractional equivalent. If he 
chose to work with improper frac
tions, he must also convert them into 
the correct mixed fraction. 

A few notes of music reward the 
student's success, and the correct an
swer appears if he hasn't responded 
correctly after three tries. At any time, 
the student can press the space bar to 
return to the main menu for a new 
choice. 

The graphics representation of frac
tions is an example of the computer's 
ability to display a concept that is oth
erwise difficult to demonstrate. In 
most cases, students can easily see the 
parts of the whole after working with 
the lesson only a few minutes. 

Fractions would be especially useful 
as remedial instruction. With the vol
ume turned low, the student who is 
having trouble with the concepts could 
get some extra help right in the class
room. The practice tape will keep him 
busy as long as his attention span 
holds out. 

Criss Cross Math 

Criss Cross Math is an adaptation 
of tic-tac-toe. A student can play 
against the computer, or against an
other student. 

To begin, the screen displays a tic
tac-toe board with the squares num
bered 1-9. The student picks a square, 
which then presents a math problem. 
If he answers correctly, he gets an X 
for that square. 

As usual, the object is to get three 
Xs in a row. In the single-player game, 
you get two tries at each problem. If 
you fail after two tries, to answer car -
rectly, the computer gets an 0 for the 
space. When you or the computer get 
three Xs or Os in a row, or when you 
fill all squares, the game ends. 

If you fail to answer a problem cor
rectly in the two-player mode, the op
ponent does not automatically get the 
square, but must earn it by answering 
the math problem. 

You can play as long as you want in 
either one- or two-player mode. The 
main menu lets you choose addition, 
subtraction, or a mixture of both, and 
one of five levels of difficulty. 

You must answer the problems 

,,. See List of Advertisers on page 99 . 

Fractions 

from right to left, as you would on a 
sheet of paper, rather than the calcula
tor style left-to-right entry form. For 
example, in the problem 21 + 35, the 
student first enters a 6 (5 + 1), then the 
5 (2+ 3). This seemed backwards to 
me, but the student just learning to 
add and subtract will find it perfectly 
natural. 

Of the TCE programs I have seen, I 
found this one to be the most inter
esting and useful for elementary age 
students. The game can occupy two 
students at a time, and you get the ad
ditional motivation of playing against 
an opponent. 

Criss Cross Math 

In conclusion, the single-sheet doc
umentation has been, in all cases, 
more than adequate to get the pro
grams going. The cassettes come in a 
hinged cardboard box and provide 
better-than-average protection and 
storage. 

Both math programs are useful for 
home and classroom study. Both per
formed with no detectable bugs, and I 
couldn't crash them with inappropri
ate input. Criss Cross Math is more in
teresting, while Fractions, perhaps of 
necessity, is repetitive. Both are good 
examples of reasonable quality, inex
pensive educational software.• 

Computer Technology will 
Enhance your Chess Playing Skills 

High technology comes 
to the aid of chess 
players! Chess-007 
was designed to help you 
and not a computer! This 
unique program, 
developed for use o n the 
'Rad io Shack TRS-80 
color computer, a llows 
you to record a ny game 
with multiple variations 
for rapid retrieval. 
Imagine reviewing your 

• Record comments for 
play by play review. 

• Variable speed replay 
for review. 

• No need to set up two 
boards for analysis 
-you can return to any 
position during the 
recorded game! 

favorite Openings OT Chcss·OCl7 Displayed on" Hadlo Shack TRS·SOColor Computer 

• Error-free - our 
computer program 
checks for illegal or 
ambiguous moves 
before recording 

grandmaster games prior to competition! 
• Easy to operate. me nu drive n, user friendly 

program requires no programming skills. 
• Tournament clock, skittles clock and 

accumulative blitz clock also incorporated 
for two player usage. (Incorporates two 
joysticks). 

• Input moves by joystick manual controls. 
• Records games and chess problems with 

multiple sideline variations. 
• Build a low cost video library of your 

tournament games or your study games. 
Instructions provided to utilize blank 
computer cassette tapes for data storage. 

entry moves. 
• Time saving - imagine reviewing your pre

recorded grandmaster games with 
extensive analysis in less than 4 minutes 
per game! 

• Definitely not another "me-too" chess 
playing program. The highest levels of 
chess are played by people, not computers! 

• Requires 'Radio Shack TRS-80 32k 
extended color computer (approx. cost 
$399.00), two joysticks and cassette 
recorder. Uses any color or b/w TV for 
video playback. 

• Reasonably priced program cassette is 
only $59.95. Nothing on the market like it! 

_·,_~· '-·" · '-·""•_«>·_,. ---'ChessTech, Ltd.------

ChessTech, Ltd. 
3080 Trenwest Drive, Suite 2 
Winston-Salem, N.C. 27103 

,,.415 

\ ChessTech Ltd. 3080Trenwest Drive, Sulte2 Wlnsmn·Salem. N.C. 27103 

: Send __ ,. Chess-007 Program Cassettes a t $59.95 each. 
I 
.J TO:Name 
;; , 
~ 

Address - - ---------
City _______ State __ Zlp __ 

0 Check Enclosed 
0 Money Order Enclosed Totals __ _ 

N.C. Residents add $2.40 sales 1ax I cassette Tax __ _ 

Add Shipping & Handling at SI .50 / cassette S&H _ _ _ 
Total$ __ _ 
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Application Software 

Ches.s-007 
Chesmech Ltd. 
3080 Trenwest Drive, Suite 2 
Winston-Salem, NC 27103 
919-768-2370 
32K, Extended Color Basic, 2 joysticks 
$59.95 c~tte 

by Terry Kepner 

"'C"Or the chess fanatic, here's a prod
r uct to improve your playing skills. 
Chess-007 is primarily a training and 
practice program, but it also offers a 
chess board with built-in time clock, 
should you wish to play an opponent. 

There are really only two ways to 
improve your chess game: playing 
against skilled opponents, and study
ing the games ·of very skilled players. 
You might be lucky enough to have a 
few worthy opponents with whom you 
play, and there are books available 
that let you study the masters' games, 
move by move. But studying these 
games doesn't let you explore the op
tions that were available to each 
master at several points in his game. 
Also, studying from a book requires 
setting up a chess board and manually 
executing the moves listed in the book, 
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move. 
Chess-007 addresses this problem 

by letting you type in games from 
these books and examine them in de
tail. To help prevent typing errors, the 
program checks each move for legality 
as you enter it, and leaves space for 
any comments you might want to in
clude at that point. 

Once a game is in place, or as you're 
entering it, you can add sidelines that 
explore the possible consequences of 
playing variations of the moves listed 
in the book. 

An important point to this is that 
the computer doesn't play against 
you, it is just the storage medium. 

You enter all the moves for both 
sides, and you use two joysticks for 
menu and move selection. I would 
prefer an arrow-key option. 

Chess-007. offers a review option 
that lets you review an in-memory 
game. You can move either forward 
or backward through the game, with 
choices appearing whenever you en
counter a sideline. You can also enter 
comments on the moves. 

A play mode lets you enter a game, 
one move at a time, with options to re
tract the last move or add comments. 
You also have options to record, 
erase, or skip ahead to a spot just after 
the next prerecorded chess game on 
the tape. 

The tournament-play mode lets you 
enter the primary and secondary play 
times and number-of-moves limits. 
Normally, a tournament game has a 
90-minute time limit for the first 30 
moves and a (J()..minute limit for the 

Chess-007 

"Chess-007 
is written in 

machine language 
and has room 

for about 1,000 
board positions 

(less with comments), 
so it's fast 

and capable. " 

next 40 moves (primary, secondary, 
and number of moves for each). 

A faster and more frustrating meth
od is to specify I 0-second accumula
tive blitz. To play this way, put IO in 
both primary and secondary time 
blocks, with the number-of-moves 
limits set equal to one. As you play, 
you have only IO seconds to decide 
your move, but time saved in the pre
vious move is added to the next. Thus, 
if you make your first move in three 
seconds, you'll have 17 seconds for 
your second move. This type of play 
places a premium on chess playing and 
joystick control. You can, of course, 
use time limits other than IO seconds. 

You can also play skittles, in which 
you place a time limit on the total 
game, without regards to single 
moves. If your clock runs out while 
you're playing, you lose. If you want 
to continue the game, reset the clock. 
If you want handicapping, you can se
lect different limits for the players. 

Of course, there is an option for 
manual setup that Jets you lay out the 
chess board in a configuration other 
than normal, useful for studying end
game sequences. Legal move checking 
is suspended while you're setting up 
this type of game. 

Chess-007 is written in machine 
language and has room for about 
1,000 board positions (less with com
ments), so it's fast and capable. If 
you're looking for an aid in improv
ing your chess gamesmanship, check 
out Chess-007; I think it's worth the 
money.• 
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Game ware 
Color Computer arcade games seem _ 

to be getting better and better. This 
month I'll look at three new releases 
that truly live up to that statement. 
First, however, let's look at something 
that's a little different. 

Ark Royal 

Waterloo is a game for thinkers. It 
is a strategy game that re-creates the 
Battle of Waterloo. You play the part 
of Napoleon, with cavalry, infantry, 
artillery, skirmishers, and the dreaded 
Imperial Guard at your command. 

You must deploy your forces and 
take three towns, hold each for three 
turns, and then reach Waterloo before 
time runs out. The trick is to soften up 
the British and Prussian units with 
your artillery to minimize your losses 
in a direct attack. Each unit has a dif
ferent strength rating, and during an 
attack strength points are taken away 
according to the enemy unit's 
strength, the direction from which you 
attack, and whether you've benefited 
from Napoleon's presence. 

After each tum you can call up in
formation screens that show relative 
losses, objectives to be taken, distance 
to Waterloo, and your troop strength 
unit by unit. 

The playing screen is a fairly good 
representation of a map, with letters 
representing Napoleon's forces, blue 
blocks for British forces, and magenta 
blocks for the Prussians. 

Waterloo is an engrossing and chal
lenging game, but it has a couple of 
minor flaws. It is dreadfully slow, as 
most of it is in Basic. Much of the de
lay occurs between turns when the 
program sets up the next playing 
screen. Waterloo has a save-game op
tion, but if you try to load a saved 
game from cassette and get an 110 er
ror, you must reload the main pro
gram before trying again. Despite 
these faults, I recommend Waterloo to 
strategy-game fans. 

Waterloo requires 32K and costs 
$24.95 on cassette from Ark Royal, 
P .O. Box 14806, Jacksonville, FL 
32238, 904-777-1543. 

Intracolor 

It seems as if this company never 
misses. Willy's Warehouse is no ex
ception. It combines constant action 

Waterloo 

Willy 's Warehouse 

and a need for planning ahead to 
make an original and addicting game. 

Willy is always running back and 
forth on an elevator platform lugging 
numbered boxes from one side to fill 
the orders on the other. The trouble is 
all the little critters running around 
making life difficult. If Willy is smart, 
he stores as many boxes as he can on 
the shelves found at each level. If he 
places a box over a question mark , he 
gets a mystery bonus. 

You have the option of using the 
keyboard or joystick to move Willy, 
but the joystick is much more effective 
than the keyboard . The graphics and 
sound are superb , and the game has a 
high playability rating; the progres
sion of difficulty seems to be at an 
ideal pace. You don't suddenly find 
yourself in an impossible situation, yet 
things never get slow enough to bore 
you. 

Willy's Warehouse requires 32K 
and costs $34.95 on disk or cassette 
from Intracolor, P.O. Box 1035, East 
Lansing, MI 48823, 517-351-8537. 

Mich Tron 

If you like fast, wild, arcade action, 
Time Bandit should satisfy you. You 
guide a time traveler through time 

" ,., ... arcaue games 
seem to be getting 
better and better. 

This month I'll look at 
three new releases ... " 

Mr. Dig 

gates into the Old West, fantasy, and 
space worlds, each with many differ
ent screens. You do battle with ghosts, 
monsters, orbs, gunfighters, and (my 
favorite) killer Smurfs. 

You also have time working against 
you. You loose energy points once it 
runs out on a particular screen. You 
also lose energy when a baddie touches 
you. Points accumulate according to 
the treasures you find, things you 
shoot, and time left when you finish a 
screen. 

The graphics are unequaled. I don' t 
know of any other Color Computer 
game that has so many objects moving 
on the screen at once. Time Bandit is 
one game that you won't "wear out" 
after an hour of playing. 

Time Bandit requires 32K and costs 
$27.95 on cassette and $29.95 on disk 
from MichTron, 1691 Eason, Ponti
ac, MI 48054, 800-392-8881. 

Computerware 

Mr. Dig is Computerware's latest 
game, and it upholds that firm's repu
tation for turning out quality prod
ucts. Mr. Dig is not exactly fast action, 
but you must be aware of what is hap
pening on the entire screen at all times. 

You control a dwarf-like guy who 
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High Scores Name Game Score 

Omaha, NE Donkey King 196,250 
Food war 73,065 

Name Game Score Sands of Egypt 112 turns 
Tony Galavan Defense 128,385 Scott Ihle Shark 174,(XX) 
Cassidy, BC Jacksonville, FL Katepil Attack 9,451 

Michael McDonough Megabug 11, 171 Philip Bretsky The King 208,800 
Marietta, GA Clowns and Balloons 47,(XX) East Setauket, NY 

Poltergeist 4,785 Greg Gallo Lunar Rover Patrol 181,400 
Woody Woodrum Klendathu 652,760 East Hartford, CT 
Garrettsville, OH Glenn Heinze Lancer 147,100 

Oliver Banta Tut's Tomb 84,420 Kitchener, Ontario 
Lincoln, NE Ms Gobbler 22,630 Ronald Purdue Color Trek (level 5) 

(level 15) Byron, MN 3,656 
Ray Gallantry Keys of the Wizard Kent Jakway Microbes 98,450 
Brampton, Ontario (level 1) 632 Garrett, IN 

Dan Shargel · Whirlybird Run 78,450 Kenneth Dey Pyramid 220 pts., 
Arroyo Grande, CA Kansas City, MO 136tums 

GregBurke Colorpede 1,376,460 Pete Crandall Frogger 56,500 
Kenora, Ontario Doodle Bug 1,470,200 Towanda, PA 

Zaksund 556,780 Quentin Dunne Ghost Gobbler 92,450 
Ninja Warrior 74,500 Sayre, PA 
Frog Trek 14,700 Larry Blenenfeld Mr. Dig 1,700,(XX) 

M.A. Brickles Scarf man 121,600 Ft. Lauderdale, FL 
Allen Park, MI Stephane Asselin Bloc Head 337,800 

Peter Stumpf Robottack 1,080,(XX) Hauterive, Quebec Cubix 11,640 
McHenry, IL Doodle Bug 880,(XX) 

Trapfall 75,(XX) 
Cosmic Invaders 100,(XX) 
Berserk 9,150 Matt Bender 

Eric W. Lund Grabber 42,850 Centerport, NY 
Millington, NJ Firecopter 65,280 Randy Goebel 

Pinball 48,700 Troy, MI 
Bird Attack 54,900 
Moon Hopper 61,870 
Planet Invasion 79,200 
Invader's Revenge 16,300 Mark Goebel 

Mark E. Reynolds Mud pies 
Bennington, NH 

Peter Paplaskas Bag It Man 
Pembroke, NH 

Bradwers Buzzard Bait 

Game ware 
continued 

tunnels his way to caches of cherries. 
Monsters clumsily pursue him through 
the tunnels, and while there's no dan
ger of them outrunning your charac
ter, they can outnumber and comer 
him. 

The only weapon he has is a magic 
bouncing orb that ricochets off the 
tunnel walls. You must wait before us
ing the orb again, as it must be re
charged. If you are tricky enough, you 
can dig underneath one of the apples 
on the screen and crush your enemies 
with it. 

Occasionally a "letterman" will ap
pear on the playing screen, jumping 

113,800 Troy, MI 
Victor Capton 

46,800 Troy, MI 
Michael Capton 

673,280 Troy, MI 

down from the title. If you eliminate 
all of them, you get an extra Mr. Dig. 

The graphics are good, and I liked 
the sound effects, though others 
around me complained that they were 
annoying. To each his own. I liked 
Mr. Dig, but I thought it could be 
more challenging, especially in the 
higher difficulty levels. I had no trou
ble scoring well over 100,<XXl points 
with little practice. Maybe if the crit
ters were sneakier . .. 

Mr. Dig requires 32K and costs 
$27.95 on cassette and $30.95 on disk 
from Computerware, P.O. Box 
668, Encinitas, CA 92024, 619-436-
3512.-M.N. 

Solo Pool 81 
Junior's Revenge 36,200 
Wacky Food 105,100 
Death Trap 70,214 

UFO 206,250 
Space Assault 216,750 
Qubix 22,930 
Star Traveler 313,860 
Venturer 1,253,300 
Android Attack 26,390 

Zaxxon 401,350 
Polaris 33,132 
Time Bandit 45,460 

Tips 
Shenanigans Suds 

In Mark Data's Shenanigans, how 
do you find the subway, and how do 
you read the sign seen from the fire 
escape? 

Jack Darling 
Washington, DC 

I've solved the adventure, although 
I've never been able to read the sign. 
The help command returned the clue, 
"A sign of the times. "I suspect it may 
be a Mark Data advertisement, but I 
could be wrong. Finding the subway 
depends on the kind of beer you buy in 
the Irish pub. A loyal Sinn Feiner 
would have nothing else.-M.E.R. 
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HARDWARE FOR YOUR CO-CO o Serio l/Po1allel Interface lor the 
Rad io Shack .. Color Computer 
Our lnterioce a llows your c oco 
to connect w11h most. currently 
monuloctured. pnnlersond offers 
such features as 

KEYBOARDS 
DRIVE 0 $3 79. 

DRIVE 1 $229. 
0 Swllch selectable baud 1ates 

ham 300 10 9600 

0 Sw1 rch selectable pnnier °' 
modem operations 

8510 
n' 

$79.95 

WICO 

$399. 

Atari to CO-CO Adapter $17.95 

PBH CORDLESS JOYSTICK 

TANDON DISK DRIVES 
Perfect for replacement or add on drive for any S" drive 
system. 
TM 100-1 40 Track Single Sided $179 . 
TM 100-2 40 Track Double Sided . . $279 . 
TM50-1 6ms Irk-Irk Single Sided Thinline . . . .. $169. 
TM 50-2 6ms Irk-Irk Double Sided Thinline . . $219 . 
Single case with extenders wi th drive above . $49.95 
Dual case with extenders for drives above . $79 .95 
Two Drive Cable . . . . . $24 .95 

D Ehm1no1JOn of reccbte1ng 11 
comes cabled w1lh standard 
" DIN" connectors lor coco 
and tvb::lem Also " Centronlcs" 
standard 36 pin connector lor 
printers 

0 Sell con101ned Powe1 Supply 
ond Cord 

- .. ....... ... O_J"~ ..... •O••y...-.- 1 1-C..,. 

$89.95 

pbh 
Coco 

Serial / Porollel 
lnt<?rface 

"Out •, '"' ''·""I•· 

64K COCO KIT $62.95 -

""\ 
v.<i- PBH JOYSTICK 

SS/ DD $25.95 

$99. $49.95 

ONLY THE FIRE BUTTON MOVES! 

COMING SOON ,,. 455 

1-800-231-6671 

.-------------- --------- ----- -------- .. .. .. .. .. .. ., 
I 
I 
I 
I 
I 
I 
I 
I 

The choice is yours - and you can get 1 

your first issue free if you subscribe now: 
Subscription form 
Fill in this form and send it 
to the appropriate 
magazine's subscri ption 
department, c/o Business 
Press International, 205 

If you want to make the most of your 
new Dragon computer, then you 
need Dragon User. This 
independent , international 
magazine for all Dragon owners is 
packed with software and hardware 
advice. 
Regular features: 
• Pages of program listings 
• Chance to win $300 prizes 
• Advice on which software to buy 
• In-depth hardware evaluations 
•Technical advisory service 
• All the latest news 

I East 42nd Street, New York, 

I 
NY 10017. 

Please send me 13 issues of 
I D Micro Adventurer 

at US$33.95 
I D Dragon User 

at US$29.95 
I 
I 
I 

This is the usual rate for a 
year's subscription (12 issues). I 
Name. ___ _____ I 

I Address ---- --- 1 
If you 've ever been killed by the evil 
goblin , flamed by a dragon or I ---- --- -- 1 
turned to stone by a wizard , then I I 
you need Micro Adventurer - the 
new magazine devoted to all I I 
microcomputer adventures, wa r Signature -------

games and simulations. I Date - --- ---- 1 
Each issue features: Please start my subscription 
• Helpline and Contact columns I from the following issue . I 
• Reviews of the latest adventures I I 
• Compet it ions with exciting prizes This form should be 
• Adventures to type in and play I accompanied by a check I 
• Advice on how to write your own I made payable to the I 

adventures magazine to which 
• Profiles of famous adventurers you are subscribing. ,,-27 L_____________________________________ .. .. .. .. .. ..... 
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Information used in the 
Product News section is sup
plied through manufacturers' 
press releases. HOT CoCo has 
not tested or reviewed these 
products and cannot guarantee 
any manufacturer's claim. 

Hard Disk And 
Operating System 

The Micro R.G.S. Inc. Hard 
Disk Drive and Operating System 
for the Color Computer is now 
available. It features tape to hard 
disk, disk to hard disk, hard disk 
to tape, hard disk to disk, dupli
cate, cold start, M-Run, all Ex
tended Basic commands, and can 
be fully integrated into Color Disk 
Basic (5 meg $1,295, 10 meg 
$1,595). You do not need a floppy 
disk drive to use the Micro R.G.S. 
Hard Disk System. 

Without the hard drive the In
terface Card and H-DOS operat
ing system sell for $425 . The Pe
ripheral H-DOS Utility Pack 
(Boot Straps, OS-9, Flex, MDIR) 
sells for $129. 

Contact Micro R.G.S. Inc., 30 
Canusa St., Beebe Plain, VT 
05823, 800-361-4970. In Canada 
call 800-361-5155. 

Reader Service v 566 

Master Design: 
More than Pictures 
Master Design by Derringer 

Software Inc. does more than 
draw pictures. As a text designer 
it generates lettering in the graph
ics modes from sizes 2 to 32 in a 
wide range of styles. Nine differ
ent settings for thickness, and 
nine for creating open lettering 
produce type in skinny, bold, tex
tured, tall, drop shadow, and 
raised shadow designs. 

As a graphics editor, Master 
Design lets you take full advan
tage of all graphics commands 
and uses a two-cursor concept for 
quick formatting of boxes, lines, 
and special patterns and back
grounds. You can create designs 
and use the text designer to label 
areas or place titles and create 
mirror images of the display. 
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Master Design comes with a 
7- and 8-bit version of a hi-res 
screen-print routine that works in 
any PMODE and prints normal 
or reversed images. 

Save and load your creations to 
and from disk or cassette, and 
even load hi-res displays created 
by other programs. 

The Letter Head Utility lets 
you convert any hi-res display to 
access Telewriter 64. The Basic 
program modules have step-by
step instructions and can be used 
in your own Basic programs for 
printing displays without using 
graphics pages. You can link up 
to 88 pages of graphics for print
ing. 

Master Design requires 32K 
with at least one disk drive and 
sells for $34.95 plus $2 shipping. 
Contact Derringer Software Inc., 
P.O. Box 5300, Florence, SC 
29502-2300. 

Reader Service v 565 

Power Payment 
The Computer Check Carrier 

lets you process conventional 
checks for personal and small
business uses. Produced by CHF 
Co. , this carrier is designed for 
adjustable, tractor-type printers. 
The slotted, translucent, vinyl 
sheeting check holder lets you use 
regular , inexpensive personal or 
company checks as supplied by 
your bank, and gives you profes
sional-looking checks in half the 
time . 

Checks with carbons are easily 
accommodated and the product 
includes a Basic program to for
mat checks for your own system. 
You can use the program as a 
subroutine in your present check 
writing program. 

The personal check holder 
(S-100) is 8 inches wide and holds 
eight personal-size checks. The 
commercial version (S-200) is 

CHF Co. 's Computer Check Comer 

9!/i -inches wide and holds six 
commercial-size checks. You can 
also use the Computer Check 
Carrier in friction-type printers 
and regular typewriters. 

Order directly from CHF Co., 
P.O. Box 185, Oberlin, OH 
44074, for $11 .95 check or money 
order. 

Reader Service v 560 

Transfer Switches 
Sab-Link Incorporated has an

nounced a new line of transfer 
switches for the Color Computer. 
Co-Switch uses the four-pin DIN 
connector like the one that comes 
on the CoCo and lets you safely 
share multiple 1/0 devices with 
one computer without cable 
swapping. 

Co-Switch also lets you have 
several CoCos sharing one de
vice, such as a printer. It comes 
with multiple sockets (female) on 
its back panel, and different 
models allow up to 11 devices to 
be shared with one CPU, or vice
versa. Long cables with male 
plugs are available as an option . 

Price for the two-way model 
starts at $29.95. For more infor
mation contact Sab-Link, Dept. 
CoCo-R, 7301 N.W. 41st St. , 
Miami, FL 33166. 305-592-6092. 

Reader Service v 564 

What's News? 
Newsoft Inc . is running a new 

service exclusively for the Color 
Computer. Newsoft News Ser
vice (NNS) is designed especially 
to bring daily news and informa
tion to local Bulletin Board Sys
tems. Concise electronic articles 
are available for downloading to 
BBS system operators anywhere 
in the United States. 

NNS is a source of news on 
computers, science, technolo
gy, trivia, and history. It also of
fers columns including: NEW
BYTES-daily computer news 
column; TEKBYTES-hardcore 
hackers' technical information; 
TRVBYTES-daily trivia col
umn; DAYBYTES-"this day in 
history" feature each day with 
computer-history fun facts; SCI
BYTES-news from the front 
lines of science and technology; 
and FEMBYTES-a look at 
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women in the computer industry. 

Newsoft News Service is a wire
service-like information source 
and is available on a subscription 
basis. Rates vary from $8.50 a 
month for a BBS with network 
status, to $24.95 for a one-time, 
one-month subscription. NNS 
has a free, no-obligation sample 
download available on the 
300dps dataline: 503-235-5114. 

Contact Newsoft Inc. Comput
er Services, 2704 N.E. Everett 
St., Portland, OR 97232. 

Reader Service v 563 

How's Disk 
For Organization? 
Inland Corporation's Diskette 

Carousel protects and stores up 
to 72 5 V.-inch floppies in a high
impact, smoked plastic rotating 
file. Unlike storage tubs and 
trays, in the Diskette Carousel 
floppies never rub, lean, or slide 
against each other. They are 
stored in protective, color-coded 
envelopes. The Inland unit is de
signed to stack, stores more than 
tubs and trays, and is priced 
about the same. 

It is priced to retail at $29.95 . 
Contact Inland Corporation, 
32051 Howard, Madison Heights, 
MI 48071. 1-800-521-8428. 

Reader Service v 562 

New From CoCoPro 
CoCoPro has announced Mas

ter Directory Version 2. This 
package maintains a common di
rectory to all your disks, and with 
a press of one key you can add all 
file names of a disk to the master 
directory. The main menu pro
vides the following functions : 
add all files on a disk ; delete disk 
from master directory; set special 
controls; manual changing of 
master directory; prepare list
ings; and restore allocation of di
rectory. 

You can display disk or file
name directories on the screen or 
list them on a printer, and the 
disk directory report identifies 
each disk by number and a short 
description. 

You can also request either 
four columns using condensed 
print or two columns using stan
dard print. Selections of fewer 
than 600 file names are sorted in 
memory with a fast, machine-lan
guage sort, and selections of over 
600 file names use disk work 
space to let you sort over 3,000 
file names. 

Master Directory Version 2 is 
in Basic for easy customizing and 
includes all instructions. It sells 
on disk for $29, postpaid. Own-

Diskette Carousel from Inland Corporation 

ers of Version 1 can receive an up
grade for $10 by sending the orig
inal cassette or disk and a check 
or money order to CoCoPro, 
P .O . Box 37022, St. Louis, MO 
63141. 

Reader Service v 561 

Office Oak 
The Oak 170 Series of comput

er furniture offers flexibility for 
an array of computer equipment, 
and accommodates nearly all per
sonal computer systems. 

Bush Industries' new series 
includes a desk ($279.95), 
hutch ($199.95), printer stand 
($199.95), comer connector 
($69.95), monitor/ printer plat
form ($44.95), and an optional 
lockable door module . The oak 
furniture has an 8-step, hand
rubbed finish, and the acrylic
coated, laminated work surfaces 

have a warm dark brown, non
glare finish. 

Contact Bush Industries, 312 
Fair Oak St., Little Valley, NY 
14755. 

Reader Service v 558 

Graphics Package 
Hawkes Research Services has 

released a new version of Graf
plot , a high-resolution, graph
drawing program for the Color 
Computer. Grafplot includes ev
erything you need ·to produce 
professional-quality line graphs 
and scatter plots of any type of 
numeric data. Grafplot includes a 
Universal Screen print program 
for any printer. In addition, the 
new package includes a free 
screen-print program for printing 
graphs on Radio Shack printers 
(DMP-100/200 or LP-VII / VIII) . 

Grafplot draws up to three 

Bush Industries' Solid Oak Modular Computer Furniture 

complete axes with tick marks 
and numeric labels, and four on
screen labels for the axes and 
graph title, all with full 96 charac
ter ASCII upper- and lowercase 
with real descenders. A special 
feature allows the generation of 
graphs with two vertical scales, 
one on the left and one on the 
right, to allow the display of dif
ferent quantities or scales on the 
same graph . It will graph up to 
two data sets of 200 points each in 
a single pass, and allows unlim
ited overlays and chaining of data 
files. 

Grafplot is completely menu 
driven but has a unique auto
prompt feature that bypasses the 
menus and takes you automati
cally through all of the steps nec
essary to enter, draw, and print a 
graph. The program automatical
ly calculates all of the parameters 
needed to draw a graph with the 
data centered inside of axes 
marked ·with round numbers and 
even tick marks. A window fea
ture lets you magnify or reduce 
any portion of the data to any 
scale without distortion . 

The data editor supports add, 
change, insert, delete, and sort 
functions . The user-defined func
tion draws a graph of any math
ematical equation, and the 
integration feature can be used to 
calculate the area under a curve 
or to evaluate the integrals of 
complex mathematical functions 
that cannot be solved analytical
ly. The moving-averages routine 
removes noise from data for 
trend analysis of stocks and in
vestments. Data, graph parame
ters, and completed graphs can be 
saved or loaded to or from tape 
or disk. 

The 40 pages of documentation 
include a user's manual, a tutorial 
with sample data and completed 
graphs, and a troubleshooting 
section with a comprehensive 
variable list. Grafplot is written 
in unprotected Basic with ma
chine-language subroutines for 
speed. 

Grafplot is available on cas
sette for 16K Extended Color Ba
sic ($35) and 32K ($40), or for 
32K Color Disk Basic ($45), plus 
$3 shipping, from Hawkes Re
search Services, 1442 Sixth St., 
Berkeley, CA 94710. 415-526-
1248. 

Reader Service v 559 

Those Who 
Can, Teach 

With Color Math Quiz, Frac
tion Math Quiz, and Decimal 
Math Quiz from Creative Techni
cal Consultants, students in 
grades 2 through 12 can improve 
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their math skills. All three pro
grams feature multiple-choice an
swer format, five skill levels, per
sonalized screen prompts, and 
entertaining music and graphics. 

As the skill level increases from 
1 to 5, the problems increase in 
difficulty and the incorrect an
swers presented become closer to 
the correct answer. The liberal 
use of music, graphics, and re
wards throughout the program 
keeps the students interested and 
motivated. They are available on 
cassette only. 
•Color Math Quiz offers a menu 
with six math operations to 
choose from: two-number addi
tion, three-number addition, sub
traction, multiplication, division, 
and decimal addition. 
•Fraction Math Quiz has seven 
fraction math menu choices for 
practice in reducing to lowest 
terms, adding, subtracting, mul
tiplying, dividing, converting 
mixed numbers to fractions, and 
converting fractions to decimals. 
•Decimal Math Quiz provides 
drill in the basic four math opera
tions: adding, subtracting, multi
plying, and dividing, with one to 
four place decimal numbers. 

All three programs are written 
for the Color Computer, Color 
Computer 2, or TDP-100 with at 
least 16K and Extended Color Ba
sic . They are available for $15 .95 
each or $42.95 for all three . 
•Musical Strings is an educa
tional program designed to stim
ulate musical creativity and teach 
computer string-variable con
cepts to students from third grade 
to adult. The menu-driven pro
gram begins with a brief, ani
mated presentation about string 
variables, then goes through ex
amples of music strings for the 
Extended Basic Play command. 
Finally, it turns the computer 
keyboard into a piano so the stu
dents can compose musical 
strings to listen to or add to their 
original programs. Full instruc
tions and personalized prompts 
appear on the screen as they are 
needed. It sells on cassette for 
$17 .95 . 
• Custom Flashcards is for both 
teachers and students in grades 2 
through college. It lets you create 
your own flashcard sets, store 
them on tape, and recall them to 
study as often as you wish . After 
you have created a set of cards you 
can instruct the computer to flip 
through either the A or B side first, 
setting the clock for the time you 
want for answering. You can an
swer either verbally, to yourself, 
or a classmate, or you can type in 
the answer and have the computer 
check for the correct match. The 
cassette version sells for $17. 95. 
• The Guide to String Variables 
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The Hoodwinker from Sector Systems Company 

was written to help teachers and 
parents understand and explain 
the concept of string variables. It 
begins with a discussion of com
puter variables in general, then ze
ros in on the how and why of 
string variables. It is written in 
clear language and includes plenty 
of examples and review exercises. 
With this booklet you can learn to 
unlock the full power of your 
CoCo. It sells for $3.95. 

These two programs and the 
booklet are written for the Color 
Computer, Color Computer 2, or 
TDP-100 computer with at least 
16K and Extended Color Basic. 

Contact Creative Technical 
Consultants, P.O. Box652, Cedar 
Crest, NM 87008. Write for a free 
catalog of their software and hard
ware, or a free copy of the instruc
tion booklets for these pro~ams. 

Reader Service v 557 

Auto Compute 
Car Manager by 80 Custom 

Software will compute your vehi
cle miles per gallon and the cost 
of operating your car per mile, 
along with total costs for gaso
line, maintenance, and repairs . 

You can save all data to tape or 
disk, and update it with more re
cent computations. Records are 
printed to the screen or optional 
printer. 

It requires 16K Extended Basic 
and sells for $12.95 tape and 
$15.95 disk . You can buy Car 
Manager from Reitz Computers 
and Electronics Inc., 3170 W. 
Central Ave., Westgate Meadows 
Shopping Center, Toledo, OH 
43606. 1-800-242-COCO. 

Reader Service v 552 

Hoodwinked! 
Sector Systems Company has 

announced a new CRT camera 
hood, Hoodwinker, that lets you 
produce 35mm slides directly 

from the CRTs of your personal 
computers. You can now project 
tables, spreadsheets, and com
puter graphics output onto large 
screens using a standard 35mm 
slide projector. You no longer 
need expensive plotters or 
printers. 

The Hoodwinker weighs only 5 
ounces and attaches directly to 
your camera. With the output 
created on the CRT, the Hood
winker is positioned over the 
screen to shoot the slide in sec
onds. This allows CRT photos in 
full room light. It eliminates re
flections and maintains accurate 
focus distance. The Hoodwinker 
is available for both 49mm and 
52mm lens thread sizes from Sec
tor Systems Company, P .O . Box 
751, Marblehead, MA 01945 . . 
617-631-2878 . Cost is $49.95 plus 
$3 shipping. 

Reader Service v 554 

Free 
For Readers 

Little, Brown and Company's 
College Division has announced the 
publication of a new 32-page cata
log of computer science books and 
software. It features over 50 books 
ranging from handbooks on sys
tems analysis and DP management 
to language-specific programming 
references. 

The catalog also includes several 
personal computing books designed 
for readers with little or no tech
nical expertise. It is free, and avail
able from Little, Brown and Com
pany, College Division, 34 Beacon 
St., Boston, MA 02106. 

Reader Service v 555 

New Protection 
PMC Industries Inc. has intro

duced a new AC line transient/ 
surge suppressor designed specif
ically to protect microcomputers 
and microprocessor-based instru
mentation. The Model 003 is de
signed to provide protection by in-

stantly sensing and suppressing 
high voltage transients that can 
cause damage and data scrambling. 

The Model 003 features suppres
sion capabilities of 15,000 amperes 
maximum surge current with an en
ergy absorption of 200 joules. It is 
designed for use on any standard 
120 VAC line and responds to tran
sients and surges in less than 25 
nanoseconds. The unit offers two 
three-wire grounded outlets, a 15 
amp fuse, on/ off switch and indi
cator light, and 6 feet of three-wire 
grounded line cord. Recommended 
price is $135. Contact PMC Indus
tries Inc., 9353 Activity Road, San 
Diego, CA 92126. 714-695-3520. 

Reader Service v 550 

Rabbit CoCoCom 
CoCoCom is a smart-terminal 

program for the Color Comput
er. This program is required in or
der to access CompuServe, Dow 
Jones, and other bulletin boards 
around the country. 

Features include off-line mes
sage preparation and editing, up
load and download file capabili
ties, and automatic storage of all 
communications. Captured data 
can be sent to a printer or re
named and archived on disk. Co
CoCom supports 330-, 600-, and 
1,200-baud printers. 

It requires 16K Extended Disk 
Basic and one disk drive. A print
er is not required. CoCoCom sells 
for $12 tape and $15 disk. Ten
nessee residents add 6 percent 
tax . Contact Rabbitt Ware Inc., 
Route 1, Bascomb Road, Jack
son, TN 38305. 901 -668-8816. 

Reader Service v 556 

Paintpot 
Here is a graphics program 

called Paintpot designed for fast 
creation of sketches and graphics 
designs in four colors. It is easy 
enough for children to enjoy, yet 
powerful enough for the ad
vanced user. 

You can store four screens with 
the disk and 32K cassette ver
sions, and use the keyboard with 
a joystick or mouse. A text mode 
allows you to put 31 columns and 
15 rows of text anywhere on the 
screen . With it you also get ani
mation, an on-screen palette, and 
the ability to save screens for use 
with Paintpot or other programs. 

Paintpot costs $20 for cassette 
and $25 for disk. Contact Tim 
Skene, 6073 Durocher Ave., 
Montreal, Quebec, Canada, H2V 
3Y7. 514-288-4233. 

Reader Service v 553 



Digital Audio brings you news of 
the most significant breakthrough in 
sound recording since Edison recited 
"Mary Had A Little Lamb" into the 
horn of his prototype phonograph 
piore than a century ago. 

0 Informative equipment profiles 

0 Critical Compact Disc reviews 

0 Maintenance tips 

0 Regular columns 

0 Expert technical advice 

0 Product updates and reports 

0 Special, in-depth feature articles 

· 0 Industry news flashes 
and much, much more. 

,,. See List of Advertisers on page 99 

Digital Audio. Your new magazine 
for the new age in sound reproduc
tion. 

Sound incredible? 
That's the idea. 

Order Digital Audio now and 
receive a FREE issue with your first 
year's subscription-a total of 
13 issues of Digital Audio for 
$19.97-a savings of over 470Jo off 
the newsstand price! 

If you don't want to cut up this 
magazine, just send us the requested 
information on a plain sheet of 
paper. For faster service call TOLL 
FREE 1-800-227-1053 . In NH, dial 
1-924-9261. 

Be one of the first to say YES! to 
Digital Audio! 

1------'-------..., 

I I 
I I 
I I I D CHECK/MO D MC D VISA D AE D BILL ME I 
I Card # ______ Exp. date __ I 
I Signature I 
I Name I 
I Address I 
l City _____ State __ Zip __ \ 

I I 
I FOR FASTER SERVICE I 
I call Toll-Free 1-800-227-1053 I 
I Digital Audio Magazine"' I 

PO Box 976 * Farmingdale, NY 11737 
I Please allow 6-8 weeks for delivery. I 
I 14840sl 
L-------------1 
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ATM-80 
DATA ACQUISITION & CONTROL SYSTEM 

FOR THE COLOR COMPUTER 

APPLICATIONS: 
•ENERGY MANAGEMENT• PROCESS CONTROL• SCIENTIFIC 
EXPERIMENTS • ROBOTICS • TECHNICAL EDUCATION 
• SECURITY SYSTEMS 

FEATURES: 
• 20us B·BIT A·TO·D CONVERTER • 32-CHANNEL ANALO G 
MULTIPLEXER • PROGRAMMABLE GAIN AMPLIFIER • PEAK 
DETECTOR AMPLIFIER •B· BIT D·TO·A CONVERTER • 4·BIT 1/0 
PORT (PROGRAMMABLE) • 2K RAM •CONTROL SOFTWARE 
IN ROM •USER'S MANUAL 

ASSEMBLED & TESTED .. . ...... . ............. .. $184.95 
MANUAL .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. S 15.00 

CLOCK/CAL/MEM CARTRIDGE 

FEATURES: 
• COUNTS HOURS, MIN., SEC ., MONTH, DATE, DAY OF WEEK, 
YEAR, LEAP YEAR • PROGRAMMABLE INTERRUPT TIMER (.5, 
5.0 AND 60 SECOND INTERVALS) • ROM BASED CONTROL 
SOFTWARE •BK RAM SPACE •CLOCK BACKUP BATIERY 

ASSEMBLED & TESTED . . .. . ..... . S 89.95 
W/BK RAM .. . .. ........ $119.95 

For more Information, call or write to: 

CYBERTRON TECHNOLOGY 
3131 TIMMONS JH23 
HOUSTON, TEXAS 77027 
(713) 840-1272 ,.,.535 

DSKMON 
Examine and fix sector data , 

also includes disk read , write, file in
formation display, and selective disk backup. 
(ML, 16kor32k) ~ 
Dlsk(WlthSource).'~ .. .. . .. $24.95 

--~~-CCADS-~---

A full 6809 machine language monitor with 
line assembler and disassembler. All you 
need to debug machine language programs. 
(ML, 16k or 32k) Cassette $19.95 
orDlsk(With Source)~ . . . . .. $23.95 

--CHROMA-KEYS--
Define function keys and save them to disk or 
cassette. IA, 
(ML, 16k or 32k) Cassette $9.95 ~ 
orDisk(WithSource) ..... . ... . $13.95 

---SPOOLER---
Print ASCII files from disk without waiting . 
(ML, 64k only) ~ 
Disk (With Source) .:":-... , ... . . $15.95 

OS-9* SOFTWARE 
SDISK - Standard disk driver module. Allows the use of 40 or 80 trk 
single/double-sided drives with coco OS-9, plus you gain the ability to 
read/write/format the standard OS-9 disk formats used on other OS-9 
systems - $29.95 
SDISK + BOOTFIX - To create BOOTABLE double-sided disks. - $35.95 
FILTER KIT #1 - Perform "wild card" directory lists, copies, deletes, etc. 
- $29.95 
HACKER'S KIT #1 Disassembler and memory dump/load utilities - $24.95 
Terms: Prepaid by check, MO, VISA, MasterCard, or COD. Add $1 S&H, COD 
add $3. Send SASE for current catalog. 
D.P. Johnson 7655 SW Cedarcrest St., Portland, OR 97223 
(503) 244-8152 (we appreciate your calling between 9-11 am Pacific Time) 
0 05·9 is a trademark of MICROWAAE and MOTOROLA, INC. 

ATTENTION 
FOREIGN COMPUTER STORES/MAGAZINE DEALERS 

You have a large technical audience that speaks English and is in need of the 
kind of microcomputer information the Wayne Green Publications group 
provides. 

Provide your audience with the magazines they need and make money at the 
same time. For details on selling Microcomputing, 80 Micro, inCider, HOT 
CoCo, RUN, jr, and Wayne Green Books contact: 

SANDRA JOSEPH WORLD WIDE MEDIA 
386 PARK AVE. SOUTH NEW YORK, N.Y. 10016 

PHONE-(212) 686-1520 TELEX-620430 

~U~c~,Q,S.~ IP ram . Complete disk fix utility. Features 
included are initialize any track (up to track 
255), copy any track (up to track 255), verifica
tion of any track, and copy of any track fixing I/ 
Oerrors. ~ 
Disk ... . ~~ ............... $24.95 

----CLOCK-~--, 

A software real-time clock program for the 
CoCo. Warning : The clock will stop during 
tapel/O. ~ 

(ML, 16k or 32k) Cassiitte $9. 95 ·~ ''.·C-
or Disk (With Source) ...... ... . $13.95 

DARKROOM DATABASE 
Throw away your Photo-Lab index. Let Coco 
look up the facts . Darkroom Data-Base with 
timer. 
(16kor32k)Disk ... . . . . . .. .. . . $19.95 

--~-COMMAND----
Add machine language programs as com
mands to BASIC. 
(ML, 16k or 32k) Cassette $15. 95 
or Disk (With Source) .... . .. ... $19.95 

A Hi-Res version of the card 
game. Your partner is the computer, the oppo
nent team is played by the computer. Allows 
any of the four players to "GO" alone . ~ 
(ECB, 32k) ~.~!~ 

Cassette ... .... ... . ....... . $19.95 

BULLETIN BOARD 
SOFTWARE 

Run a Bulletin Board from your color com
puter. Includes upload and download of Ascii 
files . Requires 1 disk drive , 32k of memory 
and an auto answer modem. 
Includes schematics to make 
modem I auto-answer ....... . .. $19.95 

----GRADES---
A data base program designed to aid in keep
ing records of students ' test scores . Also 
calculates final grade , test averages , and 
other statistics . 
(32k) Cassette $19. 95 
or Disk (With Source) .. ........ $24.95 

S CHROMA-SYSTEMS GROUP 
P.O. BOX 366 •DAYTON, OHIO• 45420 ,.,.4e1 
Please include $1 for shipping & handling per item. Ohio residents please add 6% sales tax. 
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You've invested a lot of time and 
money into your computer .. 

It 's time that investment paid off! 

THE COLOR ACCOUNTANT 
Introducing The Color Accountant (from The Program
mer's Institute) , the only complete personal financial 
package specifically designed for the TRS-80 Color 
Computer. This unique package includes: 

1. Complete Checkbook 6. Color Graph Design 
Maintenance Package (graphs any files) 

2. Chart of Accounts Maintenance 7. Check Search 
3. Income/ Expense Accounts 8. Home Budget Analysis 
4. Net Worth Statement 
5. Payments/ Appointments 

Calendar 

9. Decision Maker 
10. Mailing List 

After the in itial setup . THE COLOR ACCOUNTANT requi res less 

than an hour of data input each month. 

The checkbook maintenance program is the key to the en tire 

package. Once your checkbook is balanced , the checkbook su mmary 

file will automati ca ll y update the home budget analysis . net worth. 

and income/expense sta tements. You ca n then graph any file. record 

bills and appointments, make decisions. print a ma i ling list , ana lyze 

various accounts or stocks. and even calculate taxes . 

All programs are menu-driven and allow add/ change/delete . Each 

file and statement can be l isted to sc reen or printer. and saved to 

cassette or diskette. THE COLOR ACCOUNTANT also comes with 40 

pages of documentation that leads you step-by-step thro ugh the entire 

package. The TRS-80 COLOR Ext Basic requires 16K for this package. 

$7 4. 95 
Cassette $79.95 

Send $2 For Our 
New 64-Page Catalog (#11) 

Which Contains 

Diskette 

More Than 500 Software Products. 
(Catalog is provided FREE with any order) 

To Order: 

Write or call Toll-Free (800) 431-2818 
(N.Y.S. residents call 914-425-1535) 

;~0.1':1PlJTRO.~%~S~ ~9 
50 NORTH PASCACK ROAD 
SPRING VALLEY, N.Y. 10977 

· add $3 fo r sh1pp1ng in UPS areas . add SS lo C ANADA Of MEXICO 
· add $4 fo r CO D o r non-UPS areas · add proper postage elsewhere 

-30-DAY MONEY BACK GUARANTEE 
• •• ALL PRICES AND SPECIFICATIONS SUBJECT TO CHANGE ••• 

DELIVERY SUBJECT TO AVAILABILITY 

BUSINESS PAC 100 
Now Available for the 

TRS-80 Color Computer! 
Includes Inventory Control, Payroll, Accounts Receivable, 
Accounts Payable, Checkbook Maintenance, and more. 
Comes with 128-page user's manual. 
Interest apportionment by Rule of 78 's •Annuity computation program 
•Time between dates• Day of year a particular date falls on• Interest 
rate on lease • Breakeven analysis• Straightiine depreciation• Sum of 
the digits depreciation • Dec lin ing balance depreciation • Double 
declining balance depreciation • Cash flow vs. depreciation tables 
• Print checks with daily register• Checkbook maintenance program 
• Mortgage amortization table • Compute time needed for money to 
do uble, triple , etc . • Determine salvage value of an investment• Rate 
of return on investment with variab le inflows• Rate of return on invest
ment wit h constant inf lows• Effec tive interest on a loan• Future value 
of an inves tm ent (compound interest) • Present value of a future 
amount • Amount of payment on a loan • Equal withdrawals from 
investment to leave zero over • Simple discount analysis• Equivalent 
& nonequivalent dated values for obligations • Present value of deferred 
annuities • Percent markup analysis for items• Sinking fund amorti za
tion program • Value of a bond• Depletion analysis• Black-Scholes 
options analysis • Expected retu rn on stock via discounts d ividends 
•Value of a warrant • Est imate of future earnings per share for com pany 
• Compute alpha and beta variables for stock • Portfolio selection 
mode l• Option writing computati ons • Value of a righ t• Expected value 
analysis • Bayesian decisions • Value of perfect information • Value of 
additional information• Derive utility function • Linear programming 
solu tion by simplex method• Transportation method for linear pro
gramming • Economic order quantity inventory model• Single server 
queueing model • Cost-volume-profit analysis • Conditional profit 
ta bles • Opportun ity loss tables • Fixed quantity economic order 
quantity model • Cost-benefit waiting l ine analysis • Net cash-flow 
analysis for simple investment• Profi tabi lity index o f a project• Weight
ed ave rage cost of capital • True rate on loan with compensating 
balance requ ired • True rate on discounted loan • Merger analysis 
computatio ns • Financial ratios for a firm• Net present va lue of project 
• Laspeyres price index • Paasche price index • Construct seasonal 
quantity indices for company • Time series analysis linear trend• Time 
series analysis moving average trend • Future price estimation with 
inflation • Ma iling l ist system • Letter writing system (links with mailing 
lis t system)• Sort l ists of names • Shipping label maker • Name label 
maker • DOME business bookkeeping system • Compute week 's total 
hours from timeclock info. • In-memory accounts payable system 
• Generates invoices on screen and print on printer • In-memory 
invent ory contro l system• Computerized telephone directory• Time 
use analysis• Use of assignment algorithm for optimal job assignment 
• In-memory accounts receivable system • Compare 3 methods of 
repayment of loans• Compute gross pay required for given net • Com
pute sel ling price fo r given after-tax amount• Arbitrage computations 
• Sinking fund depreciation • Computerized UPS zone table• Type 
envelope with return address • Automobile expense analysis• Insur
ance policy file• In-memo ry payroll system• Dilution analysis• Loan 
amount a borrower can afford • Purchase price for rental property 
• Sale-leaseback ana lysis • Investor's rate of return on convertable 
bond 

100 Ready-To-Run 
Business Programs 

only sgg_ 95 
(Available on d iskette only) 

Also available for TRS-80 Models I, II and Ill , Apple , Atari , 
Osborne, Kaypro, all Commodore Computers and most 
CP/ M systems. 



Compare it with the rest. 
Then, buy the best. 
If you've been thin,k ing about 
spending good money on a new 
keyboard for your Color Computer, 
why not get a good keyboard for 
your money? 

Designed from scratch, the 
HJL-57 Professional Keyboard 
is built to unlock ALL the 
potential performance of your 
Color Computer. Now, you can 
dq_real word processing and sail 
thrp ugh lengthy listings ... with 
maximum speed; minimum errors. 

At $79.95, the HJL-57 is reason
ably priced, but you can find 
other Coco keyboards for a few 
dollars less. So, before you buy, 
we suggest that you compare. 

Compare Design. 
The ergonomically-superior 
HJL-57 has sculptured, low 
profile keycaps; and the three
color layout is identical to 
the original CoCo keyboard. 

Compare Construction. 
The HJL-57 has a rigidized 
aluminum baseplate for solid, 
no-flex mounting. Switch contacts 
are rated for 100 million cycles 
minimum, and covered by a spill
proof membrane. 

Compare Performance. 
Offering more than full-travel, 
bounce-proof keyswitches, the 
HJL-57 has RFl/EMI shielding that 
eliminates irritating noise on 
displays; and four user-definable 
function keys (one latchable), 
specially-positioned to avoid 
inadvertent actuation. 

Free Function Key Program 
Your HJL-57 kit includes usage 
instructions and decimal codes 
produced by the function keys, 
plus free sample program 
that defines the function 
keys as follows: F1 =Screen 
dump to printer. F2 =Repeat 
key (latching). F3 =Lower case 
upper case flip (if you have 
lower case capability). F4 = 
Control key; subtracts 64 from 
the ASCII value of any key 
pressed. Runs on disc or tape; 
extended or standard Basic. 

Compare Installation. 
Caref·ully engineered for easy 
installation, the HJL-57 requires 
no soldering, drilling or gluing. 
Simply plug it in and drop it 
right on the original Coco 

Ordering Information: Specify model (Original , F-verslon, or Coco 2). Payment by C.0 .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. For dealer Information In Eastern U.S. and Canada, call collect: 
617-586-7614, Advanced Computer Services (distributor), 74 Plain Street, Brockton, MA 02401 . ,,.440 

mounting posts. Kit Includes a 
new bezel tor a totally finished 
conversion. 

Compare Warranties. 
The HJL-57 is built so well, it 
carries a full, one-year'tf(arranty. 
And, it is sold with an exclusive 
15-day money-back guarantee. 

Compare Value. 
You know that a bargain Is a 
bargain only so long as it lasts. 
If you shop carefully, we think 
you will agree ... The HJL-57 is 
the last keyboard your Coco will 
ever need. And that's real value. 

Order Today. 
Only $79.95, the HJL-57 is 
available for immediate shipment 
for either the original Color 
Computer (sold prior to October r 
1982) or the F-version and TDP-100 
(introduced in October, 1982), 
and the new 64K Coco. Now also 
available for Coco 2. 

Order by Phone Anytime 

716-235-8358 
24 hours, 7 days a week 

PRODUCTS INC. 
955 Buffalo Road • P.O. Box 24954 

Rochester, New York 14624 
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