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Compare it with the rest. 
l'hen, buy the best. 
If you've been thinking 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 
do real word processing and sail 
through 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 sugge . t 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 splll­
proof membrane. 

Compare Performance. 
Offering more than full -travel , 
bounce-proof keyswltches, 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 a free sample program 
that defines the function 
keys as follows: F1 = Screen 
dump to printer. F2 = Repeat 
key (latching). F3 = Lower case 
upper case 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. 
Carefully 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.O.D. , check, 
MasterCard or Visa . Credit oard 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 for a totally finished 
conversion. 

Compare Warranties. 
The HJL-57 is built so well , It 
carries a full , one-year warranty. 
And, it is sold with an exclusive 
15-day money-back guarantee. 

Compare Value. 
You know that a bargain is a 
bargain only so lon,g as it lasts. 
If you shop carefu11¥, 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, 
1982) or the F-version and TDP-100 
(Introduced In Octo,be,r, 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 



'REAL TALKER' 
HARDWARE Voice Svnthesizer 

NEW from 
COLORWARE .. 

only ... $59. 95 
THINKING OF BUYING A 
COCO VOICE SYNTHESIZER? 
READ THIS .... 

Making your computer talk couldn't be any easier! 
'Real Talker' is a full featured , ready to use, HARDWARE 
voice synthesizer system in a cartridge pak . It uses the 
Votrax SC-01 phoneme synthesizer chip to produce a 
clear, crisp voice. 

FREE TEXT-TO-SPEECH 
Included free with ' Real Talker' is Colorware's 

remarkable Text-to-Speech program. This is a truly 
powerful machine language utility. What it does is 
automatically convert plain English to speech . And it has 
an unlimited vocabulary! For example, use it in the direct 
mode: Type in a sentence or a paragraph, even mix in 
numbers, dollar signs, etc. , then press enter. The text is 
spoken . At the same time a phoneme string is generated 
which can be saved to cassette or disk, modified or used 
in a Basic program . 

We originally planned to sell this major piece of 
programming for about $40.00 but decided it was so 
useful that no 'Real Talker' user should be without it. 
Besides, it really shows off the capability of ' Real Talker' . 

Also included with 'Real Talker' is our unique Phoneme 
Editor program . It allows you to explore and create 
artificial speech at the phoneme level. Phenomes are the 
fundimental sounds or building blocks of word 
pronunciation. There are 64 different phenomes, as well 
as 4 inflection levels at your disposal. Creating and 
modifying speech at the phenome level is both fascinating 
and educational. The Phenome Editor may also be used to 
customize the pronunciation of speech produced by the 
Text-to-Speech program. 

You don' t have to use any of our utility programs 
though. If you write your own Basic Programs, you will 
find the pocket sized Votrax Dictionary (included free) is 
all you need to make your own Basic programs talk . This 
dictionary gives you quick access to the phenome 
sequences used to create approximately 1400 of the most 
used words in the English language. 

How about compatibility? 'Real Talker' is compatible 
with any 16K, 32K, 64K, Extended or non-extended Color 
Computer. It works with any cassette or disk based 
system , with or without the Radio Shack Multi-slot 
expander. No other synthesizer under $100 can make this 
claim . Most other CoCo voice synthesizers require an 
expensive Multi-slot expander in order to work with the 
disk system. 'Real Talker' requires only an inexpensive Y­
adapter. This is an important consideration if you plan on 
adding a disk or have one already. 

'Real Talker' comes completely assembled, tested and 
ready to use. It is powered by the CoCo and talks through 
your T.V . speaker so there is nothing else to add . Price 
includes Text-to-Speech and other programs on cassette 
(may be transferred to disk), User Manual and Votrax 
Dictionary. ONLY . . .. . . . ...... .. .... . . . ..... . $59.95 

'Y-BRANCHING CABLE' For disk systems. This 40-pin , 3 
connector cable allows 'Real Talker' to be used with any 
disk system . . . . .. ... . . . .. .. ... .... . . . .. . . ... . $29.95 

YOU DECIDE .... 
Order yours today on ou r Toll-Free Order Line. If you are 
not delighted with your ' Real Talker' system, simply 
return it within 30 days for a prompt, courteous refund . 

1-800-524-3131 
~ * * * ORDERING INFORMA T/ON * * * L..:::::,J ADD S2.00 PER ORDER FOR SHIPPING & HANDLING. !·•·l C.O.D.'S: ADD$J.OOEXTRA . 

SHIPPING & HANDLING FOR CANADA IS $4.00 
WE ACCEPT VISA, MASTER CARD, M .0 . 'S, CHECKS . 

.- 17 N . Y. RESIDENTS MUST ADD SALES TAX. 
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From Computer Plus to YOU . .. 

PLUS after PLUS after PLUS 
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Model 1.00 SK $679 
Model 100 24K $835 

DMP120 $395 
DMP200 $520 

Color Computer II 16K $135 
w/16K Ext. Basic $165 
w/64K Ext. Basic $210 

Color Computer Disk Drive 
Drive O $329 Drive 1 $235 
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Model 4 16K $849 

Model 4 64K 
2 Disk & RS232 $1699 

DWP210 $629 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 

COMPUTERS ETC. 
Model 4 Portable Disk Drive Controller 139 

64K w/2 Drives 1525 Extended Basic Kit 35.95 
Pocket Computer 2 165 Botek Ser/Par Conv. 69 
Model 2000 2Dr 2299 64K Ram Chips 62.95 
Model 12 1 Drive 2360 Deluxe Keyboard 35.95 
Model 16B 1Dr 256K 3965 Superpro Keyboard 69.95 
MODEMS HJL Keyboard 79.95 
Hayes Smartmodem II 225 CCR-81 Recorder 52 
AC-3 129 Deluxe Joystick (each) 35.95 
DC Modem I 89 Joysticks (pair) 22 
DC Modem II 160 Video Plus (monitor adapter) 24.95 

PRINTERS 
Video Plus llM 26.95 

Silver Reed EXP500 D.W. Ser. 455 Amdek Color 1 + Monitor 299 

Silver Reed EXP550 D.W. Par. 575 BMC Color Monitor 259 

CGP115 159 BMC Green Monochrome Monitor105 

CGP220 Ink Jet 545 Taxan Green Mono. Monitor 130 

DMP110 305 Taxam Amber Mono. Monitor 139 

DMP420 735 SOFTWARE (Tape Version) 
Gemini 10X 300 Zaxxon 34.95 
Gemini 15X 405 The King 26.95 
CITOH Prowriter 359 Trap Fall 27.95 
Oki data CALL Buzzard Bait 27.95 
Epson CALL Devil Assault 27.95 

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

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF P.O. Box 1094 

Colorpede 29.95 
Juniors Revenge 28.95 
Pac Attack 24.95 
Block Head 26.95 
Froggie 24.95 
Lunar Rover Patrol 24.95 
Lancer 24.95 
Typing Tutor 23.95 
Galagon 24.95 
Scott Adams Adventures 19.95 
Sea Dragon 34.95 
Colorcome 49.95 
Telewriter 64 49.95 
0-Pak (disk) 34.95 
Key-264K 35.95 
Elite-Cale 59.95 
VIP Writer 59.95 
VIP Cale 59.95 
VIP Terminal 49.95 
VIP Database (disk) 59.95 

Order any 2 software pieces listed 
and take 10% off their listed price. 
All Radio Shack software 10% off list. 
Send for complete list . 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

Cle II• 480 King Street 
Littleton, MA 01460 

us 
SINCE 1973 

IN MASSACHUSETTS CALL <617! 486-3193 

TRS·BO is a registered trademark of Tandy Corp . HOT CoCo May 1984 5 
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THE READERS SPEAK 

I f you've used our Reader Service cards, you know that we 
include a questionnaire concerning your interests in the Color Com­

puter and in our magazine. I want to discuss some of the results from our 
most recent questionnaire. I think you'll find them as surprising as we did. 

First, let me explain some of the caveats of making assumptions from 
such data. This is not a random sampling of our readers. These responses 
are from readers who take the time to fill out the Reader Service cards. 
These people usually have a high interest in the industry or are seriously 
shopping for specific products. Also, these particular results are prelimi­
nary; we won't have a final tally until a month from this writing. Howev­
er, I think the percentages will not change significantly between now and 
then. This sampling represents 862 responses. 

The first question asked was "How many articles do you read in each is­
sue of HOT CoCo?" The results showed that most of you read eight or 
more (59.9 percent). Only 9.5 percent read just one or two. One respon­
dent said he read nothing in the magazine. Oh well, I guess you can't 
please everyone. 

The question that surprised us the most was "Which model (of the Col­
or Computer) do you own?" It looks like you readers like to get the most 
out of your CoCos, because 44.9 percent of you said they had 64K of 
memory. Another 22 percent have 32K, and 34.2 percent have 16K. Only 
1.3 percent claimed to have 4K. Over three-quarters of you (75.6 percent) 
have Extended Color Basic. 

Many of you are planning to make major investments in your system. 
Nearly 50 percent of the respondents are shopping for disk drives, and 
48.9 percent want printers. Another 37 percent are looking to get into the 
telecommunications boom by buying modems. 

For software interests, the hobby/ game (51.6 percent) and utility/pro­
gramming (50. l percent) categories were the leaders. But the business cate­
gory was strong at nearly 30 percent, as was the home-management/fi­
nance category at the same percentage. The scientific category was also 
surprisingly strong at 27. l percent. 

We also asked you to rate our regular features and columns. This part 
of the questionnaire gets a lot of attention from HOT CoCo's editors. 
When a column comes up for review, the decision to continue or end it is 
based heavily on the responses we get to this question. 

What's the "most-read" column? Doctor ASCII with an amazing 67.l 
percent of the respondents having a high interest in it. Next is Reviews at 
64.5 percent, followed by Product News at 64.1 percent and Reader's For­
um at 60.4 percent. The Basic Beat was also high with 41.5 percent, as was 
Graphically Speaking at 40.3 percent. Re:FLEX scored the lowest with 
23. 7 percent, but this is still a respectable percentage when you consider 
that the column is intended to serve a special-interest group. 

Unfortunately, this column, Digressions, also scored low (27.2 
percent). Perhaps if I included a program listing or two-maybe even a 
schematic. I might as well face it: Editors aren't meant to be seen or heard. 
They just do their job quietly and let others take the spotlight. 

Reader Service responses are eagerly awaited by us each month. In 
many ways they are the rulers by which we measure our performance in 
the eyes of the readers. If you don' t fill out those questionnaires, please do 
so. Your opinions will determine the direction of this magazine, so turn to 
page 130, complete the questionnaire, and do yourself a favor.-M.N. • 



• 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 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 
lower 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, 
TI, Vic or TRS-80 Model III. 

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 1he bes! programs for 1he 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 densit y 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 fragment s 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: Dri ves any printer 
(LPYll / Ylll, DMP-100/ 200, Epson , Okidata, 
Centronics , NEC, C. Itoh , Smith-Corona , 
Terminet, etc). 

Embedded control codes gi ve full dynamic access to 
intelligent print er features like: underlining, 
subscript , superscript , variable fo nt and type size, dot­
graphics, et c. 

Dynamic (embedded) format controls for: top , 
bottom, and left margin?; 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 file s 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 files, set 
default drive. Easily customized to the number of 
drives in the system. 

Editing features: Fast, full-screen editor with 
word wrap, block copy, block move, block delete, line 
delete, global search and replace (or delete), wild card 
search, fast auto-repeat cursor, fast scrolling, cursor 
up, down, right, left, begin line, end line, top of text, 
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 s1a1e of 1he art word processor ... 
oursranding in every respecl. 

- The RAINBOW, Jan. t982 

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 ,,-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 60/o state tax. Allow 2 
weeks for personal checks. Send self-addressed stamped 
envelope for Telewriler reviews from CCN, RAINBOW, 
80-Micro. 80-U .S . Telewriter owners: send SASE or call for 
informatio n o n upgrading to Te\ewritcr-64 . Tclewriter­
cornpatible spelling checker (Spell 'n Fix) and Smart Terminal 
program (Colorcorn / E) al so available. Call or write for more 
informa1ion.) 
Apple II is a 1radcmark of Apple Computer, Inc .; Atari is a 
trademark o f Atari. Inc .; TRS-80 is a trademark of Tandy 
Corp; MX-80 is a trademark of Epson America, Inc. 
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Payment for accepted articles is made at a rate of approxi­
mately $50 per printed page; all rights are purchased. 

Authors of reviews should contact the HOT CoCo Review 

Editor, 80 Pine Street, Peterborough, NH 03458. 
Subscriptions: 
Problems with Subscriptions: Send a description of the 
problem and your current and/ or most recent address 
10: HOT CoCo, Subscription Depanment , P.O. Box 

975, Farmingdale, NY 11737. 
Change of Address: Send o ld label or copy of old ad­

dress and new address to: HOT CoCo, P.O. Box 975, 
Farmingdale, NY 11737. Please give eight weeks ad­

vance notice. 
Dealers: Contact Ginnie Boudrieau, Bulk Sales 
Manager, HOT CoCo, Pinc St., Peterborough, NH 
03458. (800) 343-0728. 

Problems 1'ilh Advertl9er.i: Send a description of the prob­
lem and your current address 10: Magazine, Rt. IOI & Ehn 

Street, Peterborough, NH 03458. ATTN.: Rita B. Rivard, 
Olstomer Service Manager. If urgent , calJ 1-8004414403. 

HOT CoCo is a member of the CW Communications/ 
Inc. group, the world's largest publisher of computer-re­
lated information. The group publishes 44 computer 
publications in 18 major countries. Nine million people 
read one or more of the group's publications each 
month. Members of the publication group include: Aus­
tralia: Australasian Computerworld, Micro Magazine; 
Argentina: Computerworldl Argentina; Brazil: Dota­
News, MicroMundo; Denmark : Computerwor/d! Dan­
mark, MikroData; France: Le Monde lnformatique; 
Germany: ComputerWoche, MicroComputerWelt, PC 
Welt; Italy: Computerworld Italia; Japan: Computer­
world Japan , PC Japan; Mexico: Computerworld/ Mex­
ico; Norway: Computerworld Norge, MikroData; Peo­
ple's Republic of China: China Computerworld; Saudi 
Arabia: Saudi Computerworld; Spain: Computerwoi-ld/ 
Espana, MicroSistemas; Sweden: ComputerSweden, 
MikroDatorn, Min Hemdator, United Kingdom: Com­
puter Management, Computer Business Europe; United 
States: Computerworld, HOT CoCo, inCider, Info­
World, Micro MarketWorld, Microcomputing, PC 
World, 80 Micro , RUN, and jr. 
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1-------Instant CoCo~-------t 
Instant CoCo Directory-May 

SIDE A 

ARTICLE NAME/ AUTHOR FILE PAGE# SYSTEM 

Copyright Statement TITLE All 
Where Does the Money Go? /Barbarella FTR 44 16K Ext 

TALLY 
IO Seconds to Touchdown/ Krueger LUNAR 58 16K Ext 
Otho 3,6/Dussault OTHO 3,6 60 16K Ext 
Snark/ Meredith SN ARK 70 16K Ext 
Are the Stars Random? / McLaughlin STARS 90 16K Ext 

VLEW 

SIDEB 

Kan Yu Spel?/Jack SVP % 32K 2-Disk 
It's Sidereal Time/Burzynski SIDTIME 100 16K Ext 
Mendeleev Meets the Computer/Dangler MENDEL 105 16K Ext 
Multiple Pendulums/ Giovanoni MULTPEND 126 16K Ext 
Elmer's Arcade/ Ramella EL ME RS 18 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 . DATA statements are particularly 
tricky because of the long 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 = IT04: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(34I)=25I 
THEN Y = Y -1. Change to: IF PEEK(341) 
=251 THENPOKE341,255:Y=Y-l. 

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.• 



• CREATE • SELECT 
AND 

• CALCULATIONS •DEFINE & SAVE • MOVE DATA 
• UPDATE • REPORTS CALCULATIONS BETWEEN 
• REORGANIZE • SORT AND REPORTS FILES 

--~~~~~~~-

ALL-IN e PACKAGE! I 
I 

• CALCULATOR 
MODE 

• ADD, DELETE, OR 
REARRANGE DATA 
FIELDS 

CA LC ULA TIONS 

I 

I 
--···-----.. --. -----· .. . ' " ' ' 

TABULAR REPORTS ... . ~.::~-~ 

I 

I 

STANDARIJ (OFFICE) 

PROCEDURES 

- · ... .. .... ~ 

FOR/lfSILETTERSILABELS 

• SORT ASCENDING 
OR DESCENDING 

• SELECT OR SORT 
USING ANY DATA 
FIELD 

• MULTIPLE SELECT 
MODES 

• DEFINE SEVERAL 
CALCULATIONS OR 
REPORTS WITH 
SELECTION 
CRITERIA 

• USE CALCULATION 
RESULTS AS 
SELECTION CRIT· 
ERIA OR OTHER 
CALCULATIONS 

• MERGE DATABASE 
WITH TEXT 

• CHANGE SELEC· 
TION/CALCULATION 
VARIABLES OR 
ENTER DATA AT 
EXECUTION TIME 

• LOAD & EXECUTE 
USING ANY FILE 

• ALSO SAVE SORT 
AND SELECTION 
CRITERIA 

• MERGE FILES OR 
RECORDS 

• COPY FILES FOR 
BACK-UP 

• SEVERAL UTILITIES 

WORKBASE"' DOES NOT REQUIRE PROGRAMMING, SPECIAL SOFTWARE, OR ANY HARDWARE MODIFICATIONS. 

WORKBASET"' COMES COMPLETE WITH MANUAL, TUTORIAL, DEMONSTRATION FILES, MASTER DISK AND 
WARRANTY. 

WORKBASE™ I $ 95.00 400 RECORDS: REQUIRES 32K COLOR COMPUTER & I DISK DRIVE. 

WORKBASE™ D $115.00 1200 RECORDS: REQUIRES 32K COLOR COMPUTER & 2 DISK DRIVES. 
• • • PRICE INCLUDES SHIPPING & HANDLING WITHIN U.S.A. • • • NC RESIDENTS ADD 4% SALES TAX. SHIPPED FROM STOCK WITHIN 24 HRS. • • • 

TO ORDER SEND CHECK OR MONEY ORDER TO: 

CREDIT CARD ORDERS: 
CALL TOLL FREE 1-800-334-0854 (EXT 887) 
WITHIN NC CALL 1·800-672-0101 (EXT 887) 

WORKBASE™ DATA SYSTEMS 
P .0. BOX 3448 
DURHAM, N.C. 27702 

,,..359 

WORKBASE •• IS A TRADEMARK OF WORKBASE DATA SYSTE/llS, A SUBSIDIARY OF SMALL BUSINESS SYSTEMS OF DURHAM, N.C. • I (919) 544·5408, TflS.80 IS A TRADEMARK OF TANDY CORP. 

,,. See List of Advertisers on page 131 HOT CoCo May 1984 9 



From Sesame Street to Outer Space ... 

Radio Shack Has 
and Entertainment 

The CTW Software Group, a division 
of Children's Television Workshop, 
brings you ten game-style educational 
programs. Each one encourages chil­
dren to experiment, explore and solve 
problems while having fun. 

For TRS-80® Color 1995 
Computers with 
Extended BASIC Each 

Taxi.*** Kids earn fares and tips as 
they drive through six cities from New 
York to Shanghai. 
A Cooperative 
Strategy Game tor 
ages 7 and up. 
#26-2509. 

Peanut Butter Panic.*** The sky's 
the limit as players cooperate to catch 
stars, make sand­
wiches, and win . A 
Cooperative Strat­
egy Game for 
ages 7 and up. 
#26-2523. 

Star Trap. ** * Players must race 
through a maze to trap a slippery star 
before time runs 
out! A Cooperative 
Strategy Game for 
ages 7 and up. 
#26-2510. 

Cookie Monster's Letter Crunch.™*** 
It's Cookie Time! Help Cookie Monster 
match words and 
letters to bake and 
eat cookies! A 
Basic Skills Game 
for ages 3-6. 
#26-2526. 

: • • •• ~··"-~s~.;;.~T' r • 

' . '. 
' -fif _ ~i.il~ ~ ~.~ 

\: ·-L-L - :f;J 
~\iMo~··' 

·Joysticks required. · · c assette recorder required. 
· · · Joysticks and cassette recorder required . 

Grover's Number Rover. '" ** 
Grover's rover is ready to blast off! 
Hop aboard and 
help him play with 
Twiddlebugs and 
numbers! A Basic 
Skills Game tor 
ages 3-6. 
#26-2522. 

Ernie's Magic Shapes.™** Ernie 
wears the top hat, but you 're the magi­
cian . Help Ernie 
match shapes and 
colors in six differ­
ent ways. A Basic 
Skills Game for 
ages 3-6. 
#26-2524. 

Big Bird's Special Delivery. '"** Help 
Big Bird deliver the mail! Match the 
pictures and bring 
each package to 
the right store. A 
Basic Skills Game 
tor ages 
3-6. #26-2525. 

Grobot. * * * How well will your astro­
garden grow? Plant, protect and har­
vest-it's up to 
you and Grobot. A 
Creative Explora­
tion Game for 
ages 10 and up. 
#26-2527. 

GROBOT!; 
t ----. :. f .. 
~~ 

Time Bound. * ** Race through time 
and learn about history, in hot pursuit 
of your hapless 
assistant, Ana­
cron . Creative 
Exploration Game 
for ages 10 and 
up. #26-2528. 

Flip Side.*** Stake your claim , sur­
round the squares, and watch the 
screen flip colors! 
Planning is the 
key. A Creative 
Exploration Game 
for ages 10 and 
up. #26-2529. 



the Educational 
Software You Want. 
Why feed quarters into video game 
machines when you can bring arcade­
style thrills into your own living room 
with Radio Shack's exciting Color 
Computer games. They can provide 
hours of fun for the whole family. 

Low As 1995 
Double Back.• As you "double back" 
to catch your own tail , try to encircle 
the "safe" screen 
objects to gain 
points in this tricky 
game. Challenges 
mount as you play. 
#26-3091 . $19.95 

.~ 

~ 
' ~-l .. 

Dungeons of Daggorath. • You're pit­
ted against a succession of awesome 
beasts. Each vic­
tory brings you 
closer to your ulti­
mate opponent-

. the evil wizard! 
#26-3093. $29.95 

Gomoku and Renju . The classic ori­
ental game of strategy! Block your op­
ponent while 
attempting to 
place five of your 
own men in a row. 
Hours of fun . 
#26-3069. $1 9.95 

Star Blaze.• Protect the Milky Way! 
Radar shows menacing vessels 
nearby. Seek, de­
stroy and check 
radar again . Red 
alert! There 's no 
let up in the excite­
ment. #26-3094. 
$1 9.95 

Baseball. Nine innings of fun! You 're 
in full control of this realistic simulation 
of America's Num­
ber One sport, 
both behind the 
plate and on the 
field . #26-3095. 
$24.95 

,,.. 4 

Slay the Nerius. • Defend your sub­
marines against deadly starfish and 
the ancient 
seaworm-the 
fearsome Nerius, 
a creepy nemesis 
from the Deep. 
#26-3086. $24.95 

Canyon Climber. • An action game 
with a difference. As a cliff hanger, 
you 're challenged 
by one test after 
another-kicking 
goats, zinging ar-
rows and falling .,.._,,-..-

-ri < \ objects! #26-3089. K~''"" .. ~, -

$34.95 

ZAXXON. • • • The official home ver­
sion of the great arcade favorite by 
Sega! Match wits 
with the deadly 
ZAXXON Robot! 
Challenges esca­
late as you pro­
gress. 32K re­
quired. #26-3062. 
$34.95 

Available at over 1100 
Radio Shack Computer Centers and at 

participating Radio Shack stores and dealers 

1tad1e lhaeK 
COMPUTER CENTERS· 

A DIVISION OF TANDY CORPORATION 

,----------------, 
I NEW 1984 TRS-80 CATALOG RSC-11. I 
I Send me a free copy today. I 
I I 
I Mail To: Radio Shack I 

Dept. 84-A-925 
I 300 One Tandy Center I 
I Fort Worth , Texas 76102 I 
I NAME I 

I ADDRESS I 

I .CITY STATE_ZIP ___ 1 

I TELEPHONE I 

L---------------l 
Prices apply at part icipat ing Radio Shack stores and dealers. 
Muppet characters are trademarks of Muppets. Inc. All rights re· 
served. ZAXXON is a registered trademark of Sega licensed to 
Datasoft. Inc. 
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Morse Code Changes 
Depending on the configuration of 

their systems, some readers are having 
trouble running my "Morse Code 
Coach" (HOT CoCo, February 1984, 
p. 100). 

As published, it's for a 16K, Ex­
tended Color Basic cassette system, 
but those with a 32K disk system 
should delete line 5, and those with a 
16K disk system should delete lines 
10--llO, remove all the EXEC com­
mands, and delete the FOR X = 1 TO 
69:READC:NEXTX: from line 310. 

I've also learned that you always get 
a score of 100 percent on the Morse 
Code tests. Although that's great for 
the ego, it doesn't tell you much about 
your progress. Therefore, insert 
SC= SC - 1 immediately after NU = 
NU - 1 in line 820. 

Robert Yeater 
Moundsville, WV 

Free (As in 
Costs Nothing) Ware 

The freeware marketing concept of­
fers programmers an alternative 
means of marketing Color Computer 
software. We feel that this gives pro­
grammers certain advantages over the 
traditional choices of commercial 
marketing or putting their programs 
into the public domain. 

Those interested should send us a 
request for the author's or user's info­
pack, plus a self-addressed, stamped 
envelope. 

Donald G. Barber 
The Coco Freeware Clearinghouse 

P.O. Box 1084 
Morgantown, WV 26507 

304-599-4493 
CIS# 70305, 723 

SDOS Info 
I was intrigued with a recent dem­

onstration of an expansion interface 
called Colormate with SDOS. I'm sur­
prised to see little about it in HOT 
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CoCo, and would especially appreci­
ate a comparison of it against FLEX 
and OS-9. 

Also, since the 6809E MPU is so so­
phisticated and flexible, why hasn't 
someone written a version of OS/VS 
for it? OS-9, with its multi-user capa­
bility, makes it seem possible. 

Much of my Coco knowledge 
comes from your magazine, and I 
value your opinions. Thanks for a fine 
publication. 

Randy Stanard 
Fountain Valley, CA 

We're expecting a copy of SDOS 
soon. We'll tell you what we think of it 
in an upcoming issue.-eds. 

Business Partner 
Congratulations on the January 

1984 issue. I've always looked to the 
Color Computer as a serious business 
machine and have converted some 
Model I/III programs for bookkeep­
ing and inventory, but you published 
the first serious programs I've seen 
outside of commercial advertisements. 

Above all, the screen format in 
"Stock Transactions Tracker" (HOT 
CoCo, December 1984, p. 58) is first 
rate. I'd like to see at least one busi­
ness-oriented program in each issue. 

Alan G. Johnson 
Colorado Springs, CO 

We'll try.-eds. 

Kaleidophone Correction 
Thanks for publishing my article, 

"CoCo Lightshow" (HOT Coco, 

February 1984, p. 70). Unfortunately, 
you didn't include my proofreading 
corrections. The most important one 
is in the schematic. I've heard of "the 
sound of one hand clapping," but I've 
never before seen a capacitor with on­
ly one plate. 

Fred Lenhe" 
New Salem Research 

West Main St. 
New Salem, MA 01355 

Sorry Fred. -eds. 

LLISTing Beyond 
64 Characters 

In the February 1984 issue of HOT 
CoCo, Doctor ASCII told G. Herbert 
Gill to save a program in ASCII and 
load it into a word processor in order 
to LUST a program containing lines 
longer than 64 characters (p. 129). 
That will work, but there are easier 
methods, especially for cassette users. 

I had a similar problem with my 
Smith-Corona TP-1 until I found a 
utility called Line Width Driver on 
page 18 of the April 1982 issue of 
TRS-80 Microcomputer News, and in 
a book called Color Computer Secrets 
from a Canadian company called Disk 
'n' Data. After running that program, 
you can POKE your desired line width 
into 155 and LUST or PRINT#-2 
anything you want with no problem. 

An alternative solution to Mr. Gill's 
problem appeared in the June 1983 
issue of HOT Coco, as a valuable util-

. ity called "Doculist/ C" (p. 58). A 
modified version appeared in the Jan­
uary 1984 Feedback section (HOT 
Coco, p. 8). 

Both versions of Doculist/C require 

!~
1

RIGHT R2JOYSTICK 
INPUT 

PIN 3 

Fig. Corrected Schematic of Amplitude Interface 



Feedback __________________ ~ 
a printer line width that is longer than 
Mr. Gill's limit of 64, but you can easi­
ly modify that by changing the num­
bers 69 and 70 in lines 63170 and 63240 
to something smaller-55 and 56 
should be small enough. 

Neil Edward Parks 
Beachwood, OH 

Challenging ''An 
Interesting Challenge'' 

As a Color Computer owner and a 
Radio Shack salesman, I must re­
spond to the quotation from Tana's 
George Merchant regarding his assess­
ment of Tandy's attitude toward 
CoCo owners: "Once you buy it, it's 
your problem' ' (HOT Co Co, Decem­
ber 1983, p. 79). 

All the employees at my store have 
computers, and we try our best to help 
all computer owners, regardless of 
what they own. Mr. Merchant might 
have found an employee or two who 
weren't concerned about service, but 
they certainly do not represent 
Tandy's attitude toward its customers. 

We have a line of great computers, 
and we stand behind what we sell. I'm 
sorry Mr. Merchant had a bad experi­
ence, but the rest of us don't deserve 
the blame for it. 

Jim Clarke 
Fairfield, CA 

Computer And 
Electronics Swap 

Micro International is sponsoring a 
computer and electronics swap meet 
on Sunday, April 15, 1984, from IO 
a.m. to 5 p.m. at the American Legion 
Hall at Butterfield and Spring Roads 
in Elmhurst, IL. 

Admission is $2 in advance and $3 
at the door. 

Micro International 
Dept. M 

P.O. Box 774 
Highland Park, IL 60035 

312-530.1552 

Color Basic, 
Please 

Your magazine is terrific, but I have 
to skip the greater part of the material 
because I own a 16K Color Basic ma-

chine. Please put more listings I can 
use in HOT Coco. 

Do more authors submit articles for 
Extended Color Basic machines or are 
machines like mine simply not as pop­
ular? 

Robert LeBar 
Hartsdale, N Y 

Most submitted manuscripts are for 
Extended Basic machines. Also, our 
reader surveys show that the vast ma­
jority of our readers have Extended 
Color Basic. But don't despair. We in­
tend to include Color Basic material 
regularly, as well as articles from 
which any Color Computer owner can 
benejit.-eds. 

Anyone Out There, 
Rockville? 

My son and I are proud CoCo own­
ers and would like to share ideas and 
experiences with clubs or other users in 
the Rockville, MD, area. 

Yaron and Gideon Samid 
237 Congressional Lane 

Rockville, MD 20852 

Sorry, Doc 
A couple of production gremlins 

worked their way into the March Doc­
tor ASCII column (p. 136) The 
corrected lines for Program Listing 3 
appear on this page, along with a cor­
rected keyboard rollover table.-eds. 

1 0 FOR I =32382T032407 
70 DATA 255 , 223 ,1 67 ,1 28 ,1 83 , 255 , 
222 ,1 40 
80 DATA 255 , 0 , 38 , 241 ,1 83 , 255 , 223 
, 28 
17 0 I F PEEK(491 52)=68 THEN S= &HE 
000 ELSE S=&HC000 

Corrected Lines for the March Doctor 
A SCII, Program Listing 3 

254 253 251 

338 @ H p 

339 A Q 
340 B J R 
341 c K s 

(Y) 342 D L T 
343 E M u 
344 F N v 
345 G 0 w 

Sprinks on 
The Coco 2 

Coco 2 and 1.2 ROM Color Com­
puter owners might have had trouble 
getting the Sprinks program in the Oc­
tober Elmer's Arcade (p. 12) to work 
properly. This is because the key­
board-rollover table does not reset it­
self on these newer models. The Pro­
gram Listing gives a new line 500 to 
correct this problem for the Sprinks 
listing. This fix is faster than the one 
on p. 8 of the January Feedback.-eds. 

500 IF(PEEK(34l)AND8)=0ANDPOINT( 
A,B-l)<>STHEN POKE341,255:B=B-1E 
LSEIF(PEEK(342)AND8)=0ANDPOINT(A 
,B+l)<>STHEN POKE342,255:B=B+lEL 
SEIF(PEEK(343)AND8)=0ANDPOINT(A­
l,B) <> STHEN POKE343,255:A=A-1ELS 
EIF(PEEK(344)AND8)=0ANDPOINT(A+l 
,B) <> STHEN POKE344,25S:A=A+l 

Program Listing. Sprinks Line 500 Fix for 
1.2 ROM 

Expanded Horizon 
You guys were right! HOT CoCo is 

the most informative magazine I've 
ever purchased. My recent subscrip­
tion has taken me so much farther 
than I had ever gone in the IO months 
of owning my Color Computer. For 
example, taxes should be a breeze this 
year thanks to the "Emancipation of 
the Taxpayer" (HOT CoCo, February 
1984, p. 62). 

Also, James Wood's "Basic Beat" 
has helped immensely. Mr. Wood's 
down-to-earth instruction and easy ex­
amples have taken much of the frus­
tration out of learning Basic, even 
though I've read through the Color 
Basic instruction manual. 

(X) 

247 239 

x 0 
y 1 
z 2 
up 3 
dwn 4 
!ft 5 
rt 6 
spc 7 

Richard Stafford 
Hubbard, OH 

223 191 

8 ENTER 
9 CLEAR 

I 

Corrected Keyboard Rollover Table from Doctor ASCII, March 1984 
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Wider, Please 
Please publish your program listings 

in the wide, easy-to-read format. I've 
had to pass up several programs in the 
narrower format because they're too 
difficult to enter. I don't think I should 
have to spend a hundred dollars to use 
the listings from a magazine. 

Darlene B. Abernathy 
Chicago, IL 

We print the shorter listings in the 
smaller, one-column format to save 
space. Longer listings always appear 
in the larger, two-column format. Per­
haps we should be stricter about what 
we consider "short" listings. We'll 
pay more attention to this problem in 
the future.-eds. 

Auto-Start Help 
You publish such useful informa­

tion and tips in HOT CoCo that I 
thought you or your readers could 
help me. I would like to know how to 
autostart Extended Color Basic or ma­
chine-language programs from tape or 
disk. Does anyone have an answer? 

Richard A. Thomas 
7215 Valley View Road 

Ferndale, WA 98248 

Look for an article on auto-starting 
programs in an upcoming issue. -eds. 

Attention 
Colormaniacs 

We are sorry, but if you look for 
"Colormania-Part III" this month, 
you won't find it. Author Mark Sil­
verblatt is a serviceman stationed 
overseas, and because of delays with 
overseas mail and Mark's duties, we 
did not receive his latest Colormania 
in time for this issue. -eds. 

Add a REM 
Statement 

Those who copy programs from 
magazines such as HOT CoCo will 
find it helpful to add a REM statement 
to identify the publication and issue. It 
saves trouble when you need to refer 
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to the article from which the program 
came. 

Harold L. Laroff 
Monsey, NY 

CoCo Blueprints? 
would like to compliment your 

staff for putting together the best 
Coco magazine. HOT Coco gives me 
the information I need to use my Col­
or Computer to its maximum poten­
tial. However, I'm often searching 
through back issues for the articles I 
need . Therefore, I suggest that you 
publish a data base of all articles, re­
views, letters, and so on by title, au­
thor, and subject. 

I'm also building a house and would 
like to find some software that would 
let me draw floor plans, lot plans, and 

On-Line 
Are you running a BBS? Drop a 

note to Feedback and let our read­
ers know about it. 

Parkesburg, PA 
I'd like to let your readers know 

of my new BBS. 
Joseph Brach, Sysop 

Parkesburg, PA 
215-857-3035 (BBS) 

Modem Link BBS 
Our new BBS operates 24 hours 

a day, seven days a week. Use the 
ML LO. The password is MAG{. 

J. and Debra Cy/de (Sysops) 
Nyack, NY 

914-358-6840 (BBS) 

Rainbow Connection 
BBS 

Rainbow Connection Bulletin 
Board Services now contain five 
new systems. You can access BBS 
#4 at 212-441-5907. Canadians can 
access BBSs 5, 6, 7, and 8 at 
514-845-5452. Each system consists 
of a hard disk and multiplexer with 
telephone ringover for four users. 

3-D room plans. I'd welcome sugges­
tions from anyone out there. 

Jeff Rose 
123-2 Deerhurst Lane 

Webster, NY 14580 

We're working on such a project, 
and it won't be your usual article in­
dex. Can any readers help Jeff build 
his house?-eds. 

We've Moved 
Eds. note-Looking for the High 

Scores section? We've moved it, and 
whatever other game tips you send in, 
to the Gameware area of the Review 
section. We'll see you there. 

Send your letters to Feedback, 
HOT CoCo, 80 Pine St., Peter­
borough, NH 03458. 

Access the original three BBSs by 
dialing 212-441-3755, 212-441-3766, 
and 212-441-5719. 

Bob Rosen 
Spectrum Projects 

Aviation BBS 
The Department of Aviation 

Technology at Purdue University, 
West Lafayette, IN, operates an 
aviation BBS from 5 p.m. Friday 
until 8 a.m. on Monday and all day 
on holidays. 

The system operates on a 64K 
Color Computer and covers avia­
tion topics only. Access it by calling 
317-743-3897. 

Michael S. Nolan 
Academic Advisor 
Purdue University 

School of Technology 

CoCo Comer 
CoCo Comer operates 24 hours a 

day at 300 baud out of Hialeah, FL. 

Victor Gonzalez 
Hialeah, FL 

305-681-8490 (BBS) 



Feedback _____________________ ~ 

Clubhouse 
Have a Color Computer club? 

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

Albuquerque 
We've reorganized the Albuquer­

que Color Computer Oub, a part of 
the New Mexico Computer Society. 
Membership in the club is free, but 
there are dues for membership in the 
Computer Society. 

The club meets every other Tues­
day at 7 p.m. for 2-3 hours. For more 
infonnation, phone Steve Magg5 at 
293-8567 or Anthony Segura at 
821-5876. 

Stephen Schenkel 
7401 Rio Grande NW 

Albuquerque, NM 87107 

Erie, PA 
The Erie TRS-80 User's Group is 

open to all TRS-80 users, although 
most own Color Computers. We 
have a software library of public 
domain programs and a newsletter. 
Phone or write me for details. 

Tom Kuklinski 
320 Maryland Ave. 

Erie, PA 16505 
814-456-4786 

Orange, CT 
Those interested in participating 

in a Color Computer user's group 
in the Orange, CT, area can phone 
or write me. 

James J. Pino 
320 Old Silo Road, 
Orange, CT 06477 

795-6211 

Parkesburg, PA 
I'm starting a user's group in the 

Parkesburg, PA, area. 
Joseph Brach 
P.O. Box233 

Parkesburg, PA 19365 

S. Charleston, WV 
The Kanawha Valley Personal 

Computer Club serves all micro­
computer users. We meet at 7 p.m. 
on the second and fourth Tuesdays 
of each month at the Seventh Day 
Adventist Church, 622 Kanawha 
Boulevard West. The first Tuesday 
features user group activities and 
the second Tuesday offers tutorial 
sessions. 

We announce club activities on 
two BBSs: The Twenty-First Cen­
tury Connection (304-925-3338, 24 
hours a day) and the Charleston 
Network (304-345-8280) daily from 
6 p.m. through 7 a.m., or on Fri­
day at 6 p.m. through 7 a.m. on 
Monday. 

Sharon J. Graff 
Secretary-Treasurer 

Kanawha Valley Personal 
Computer Club 

1223 Ridge Drive 
S. Charleston, WV 25309 

Mississauga, Ontario 
We have formed the Meadow­

vale Color Computer Club for 
CoCo users in the Meadow­
vale/ Streetsville area of Mississau­
ga. We meet the first Tuesday of 
each month at 6:30 p.m. at the new 
library in the Professional Centre, 
across from the Meadowvale Town 
Centre. 

Howard Porter, Secretary 
Meadowvale Color Computer 

Club 
P.O. Box 186 

Streetsville, Ontario L5M 2B8 

Peoria, IL 
The Peoria Color Computer 

Club (PC3
) meets on the second 

and fourth Saturdays of each 
month at 10:00 a.m. at the Ger­
mantown Hills Fire Station in Ger­
mantown Hills, IL. Phone or write 
me for more information. 

Harold E. Brazee 
102 Twin Oaks, Court 
East Peoria, IL 61611 

309-694-4703 

Colorado Springs, CO 
We've formed a CoCo users' 

group in Colorado Springs, and ev­
erything looks promising. Interest­
ed parties can contact me at 
303-597-7806. 

Herbert B. Ridge 
6555 Pawnee Circle 

Colorado Springs, CO 80915 

Evansville, IN 
I'm starting the Evansville Coco 

Club. Those interested should 
phone or write. 

Brian Broyles 
Box462 

Poseyville, IN 47633 
812-874-2210 

Brisbane, Australia 
The Brisbane Color Computer 

User's Group meets at the follow­
ing locations: 
•Brisbane West-17 Penley St., 
The Gap, on the third Sunday of 
each month at 1 p.m. Phone Brian 
Dougan at 07-302072. 
•Brisbane North-Hendra High 
School on the first Saturday of 
each month at 1 p.m. Phone Jack 
Fricker at 07-2628869. 
•Brisbane South-Mount Gra­
vatt on the second Saturday of each 
month at 1 p.m. Phone Geoff Tol­
putt at 07-3917801. 

We publish a free bimonthly 
newsletter called CoCo Bug. For 
copies, contact the editor: Paul R. 
Humphreys, 63 White St., Wavell 
Heights, Qld., 4012. 

Joshua Gans 
294 Russell Tee 

Chapel Hill 
Brisbane, Q., Australia, 4069 

Two New Jersey 
Locations 

I am starting a CoCo club in 
both of the areas in which I live. 
I'm at my address in Ocean Coun­
ty, NJ, from Friday to Sunday, 
and anyone interested can reach me 
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then by calling 201-269-2054, or 
writing to John Knam Jr., 32 Pine 
Tree Drive, Bayville, NJ 08721. 

I go to school in Wayne, so any: 
one interested in joining a club in 
north Jersey should write to John 
Knam Jr., William Patterson Col­
lege, Heritage 210, Wayne, NJ 
07470. I'm at that address during 
the week. 

John Knam Jr. \ 

Maine State Penn , 
Several months ago the Maine 

State Prison JayCees and .the Long 
Timer's Group Inc. cosponsored 
the purchase of three Color Com­
puters. We then formed the 
C.O.M.B.A.T. (Computer Based 
Advancement Training) club and 
have begun a Getting Started with 
Color Basic instruction course. 

·C.O.M.B.A.T. is open to any­
one-but you must be a Maine 
State Prison inmate. We don't look 
for many new members from your 

HOTCoCo's 

Consumer Watch 
Below is a letter that Soft/aw sent 

to people who ordered their VIP 
Cale program. We noted in a previ­
ous Consumer Watch that Soft/aw 
was not shipping that particular 
product. We think that this letter ac­
curately portrays Softlaw's experi­
ences and intent in regards to VIP 
Cale. Please note that this letter was 
sent December 14, 1983. It reflects 
the status of VIP Cale at that time, 
not now.-eds. · 

Dear Valued Customer: 
In the letter of November 16, 1983, I in­

formed you that we expected that VIP Cale 
would be shipped in the first week of Decem­
ber. Obviously, it hasn't. This letter is to in­
form you of the progress on the program. 

Mr. Murphy has stayed on as a visitor at 
Softlaw. In fact, he has made his residence in 
the Cale program. The program is done in 
that all the features are in, but it remains to be 
debugged thoroughly. Debugging is fairly un­
predictable. The programmer gave me two 
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Feedback readers, but we'll appre­
ciate any suggestions and other 
input. 

Stephen Haberski, Director 
C.O.M.B.A. T. 

Box A 
Thomaston, ME 04861 

Hinesville/Savannah, GA 
We're starting a CoCo club in 

the Hinesville/Savannah, GA, 
area. Contact me for more infor­
mation. 

William H. Mason 
417 Timberlane Circle 
Hinesville, GA 31313 

912-368-3900 

Kansas City, KS 
Our user's group, K.C. CoCo, 

serves those · in the Kansas City, 
Kansas and Missouri area and 
meets on the first Sunday of each 
month at 2:30 p.m. at the Guaran-

scenarios. If the debugging is simple, VIP 
Cale wiU be ready for shipment at the end of 
December. However, if debugging becomes 
difficult, the worst-case scenario is shipment 
at the end of January. 

I tell you this so that you can accurately as­
sess your plans regarding this product. Al­
though it wiU be the best spreadsheet on the 
market, many of you want the best, but most 
of all you need a product now. Please feel free 
to cancel your order for VIP Cale at any time 
and purchase some other product. We wiU 
immediately process your cancellation and is­
sue any refund. It is far better for you to have 
a product which satisfies your needs than to 
be upset with us. We therefore encourage you 
to reassess your need for VIP Cale in light of 
the schedule above. 

Let me give you a little perspective on the 
problems encountered in writing the Cale and 
some things that we have learned. First, VIP 
Cale is the only software package we have 
which cannot be shipped . Every other piece in 
our library and all our games are being 
shipped. Second, the problems we have run 
into with VIP Cale were largely unforeseen. 
We truly have believed that the dates we gave 
were accurate. Because of this we have not 
pulled or altered our ads (which are finalized 

teed State Bank, 69oo State Ave., 
Kansas City, KS. 

Visitors and new members are 
welcome. Those interested can 
phone or write to me. 

Mike Allinder 
K.C. CoCo 

P.O. Box 11192 
Kansas City, KS 66111 

913-287-1904 

Parkersburg, WV and 
Marrietta, OH 

We're now forming a .Color 
Computer user's group in the 
Parkersburg/Marrietta area. . We 
have no formal meeting time as yet, 
but we do have a large library and 
several hardware and program­
ming specialists. Contact me for 
more "information. 

Gregory Wentzel 
1209 36th St. 

Parkersburg, WV 261()4. 
304-428-5547 

a month before they appear) . Of course, in 
hindsight we should have done so, but hind­
sight is always perfect, and humans rarely 
are . Obviously, from now on we do not in­
tend to advertise before we have a product in 
our hands. Believe me, the pressure has been 
very uncomfortable. 

Sincerely, 
Tom Saag 

Customer Relations 

We have been unable to contact 
the f of/owing companies by mail or 
phone: 

Hollow Earth Software 
P.O . Box 148 
StiU River, MA 01467 

Color Computer Weekly 
P .O . Box 1355 
Boston, MA 02205 

If anyone has a new phone num­
ber or address where they can be 
reached, please let us know about it. 



Price: $140. 
~-~ --::::-

Newly Designed Unit 

NEW VERSION 2.4 
0 Plugs into ROM pack port. 

0 Now programs 8K 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 insertion force EPROM socket. 

Enclosed in 
Molded Plastic Case 

5 .. """"";"' Company 
Inc. 

SPLC-1 Lower Case FULL r AssEMBLED. nsTrn $5995 
FOR THE COLOR COMPUTER & TDP-100 & GUARANTEED FOR 90 DAYS • 

~ 0 TRUE LOWER CASE CH ARACTERS 0 NO CUTTING OR SOLDERING 0 FULLY COMPATIBLE WITH 
ALL TRS-80C (SPEC IFY REVISION BOARD \ (NOT COMPATIBLE WITH COCO 2] 0 INVERTED VIDEO 
AT A FLIP OF A SWITCH 

YOUR SOURCE FOR THE 

COLOR 
COMPUTER 

*DRIVEOFORCOCO .. ..... ..... .. . . .. .. . $329 

*DRIVE 1 FOR COCO ..... ... . ........... . $229 

'f- GUA RANTEED FOR ONE FULL YEAR 

•DISK CONTROLLER FOR COCO ....... $139 

•SATURN RS-232 PORT EXPANDER ... .. $ 30 
•POWER-ON L.E.D. KIT ..... ..... . ... $ 6 
•FRONT RESET SWITCH KIT ..... . .... $ 7 
•LIBRARY CASE HOLDS 70 DISKS ....... $ 23 

•NEW MULTI-COLOR RAINBOW DISKS .. $ 25 

•ELEPHANT DISKS SSDD ............. $ 23 

•8 PRIME 64K RAM-CHIPS .. . ......... $ 50 

•GEMINI !OX PRINTER ....... . . ... .. $299 
•HAYES SMART MODEM 300 .. ........ $199 
F-A-S-T- UPGRADE SERVICES 

II 
I VISA I 

(Dealer Inquiries Invited) 
•MINIMUM $2.00 SHIPPING & HANDLING. 
• NYS RESIDENTS ADD SALES TAX. 
•ALL OTHER ORDERS ADD 4% SHIPPING. 

,,.. See List of Advertisers on page 131 

NEW SOFTWARE 
OS·9BBS ............ $89.95 
0 MULTI-USER CAPACITY 0 FASTER THAN MOST BBS's 
0 MULTI -TASKING (NO LONGER COMPLETELY TIES UP 
YOUR COCO) 0 REQUIRES OS·9 AND BASIC 09 

08·9 40-Track 
Program ......... ~ .. $24.95 
0 NOW OPERATE 35140/80 DOUBLE SIDE. DOUBLE DENSITY 
DRIVES UNDER OS·9 

64K Terminal 
Package ............. $24.95 

Electronics 
Company 
Inc. ,,-447 

62 COMMERCE DRIVE 
FARMINGDALE, NY 11735 

(516) 249·3388 
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THE PITS 

OF 
G ANYMEDE 

~~~ 
by Richard RameOa 

_ (O\..O_ 

Shh," said Elmer when I asked for 
five nickels in change during my 

most recent visit to his seedy arcade. 
" Are you in business or what? Give 

me nickels,0 I demanded. 
" And I said Shh!," he responded, 

pointing at the small black-and-white 
TV on the counter. 

I understood. It was time for anoth­
er episode of Nelson of Neptune, 
about which let me tell you: 

Nelson of Neptune appears on 
Elmer's TV at no set schedule. It 
comes in on UHF channel 147. It 's a 
science-fiction serial in black and 
white. It is old. The sets are horrible, 
the acting atrocious, the makeup ridic­
ulous, and the special effects mundane. 

Elmer and I love it, especially the 
string-suspended teapot that repre-
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sents Thunderbolt, Nelson's space- ~~'---...;==~~m 
ship. It is bad. 

Murmuring with contentment, 
Elmer and I settled down for what 
turned out to be "Chapter 85: The 
Pits of Ganymede." In this install­
ment, the evil Tom of Tagarald blasts 
a cruise ship filled with vacationing 
Twim~ets. The ship screams toward 
the surface of Ganymede, Jupiter's 
fourth moon. As two score Twimul­
kets are cast down into a network of 
sub-Ganymedean caves, Tom ofi Tag-
arald cackles maliciously and heads 
elsewhere in the Cosmos to do more 
evil. On the scene comes good old 
Nelson, and the rest of the chapter in­
volves his flight through the tunnels, 
rescuing a Twimulket here, a Twimul­
ket there. 

There's a pro lem, owever, and it 
has to do with a mias 'c yellow mist 
that is rising level by evel up the pit 
walls as Nelson r 1 es everyone in 
sight. At chapter's e~n the mist catch· 
es our hero, and he rs this way 
and that making ak -gag sounds. 

" That's the best ~he's done in 

System Requirements 
16KRAM 

Extended Color Basic 



a long time," Elmer said, switching 
off the set. 

"The guy who plays Nelson is get­
ting a bit chubby, though." 

"Yeah," said Elmer, "but that 's 
my kind of TV show: really, truly 
bad!" He added, "You going to write 
a game based on the episode?" 

"As always," I told him, already 
mind-programming game number 85 
in my Nelson of Neptune series. 

"Well, at least you're not stealing 
from me when you do that." When I 
made no reply, he looked direcily at 
me. "You're a terrible thief, you 
know. You've never written an origi­
nal game in your life. " 

''I beg your pardon, Elmer. Pits of 
Ganymede will be a fresh 01iginal 
game." 

"Get out of here, scoundrel! But 
leave a few nickels before you go." 

" Gladly," I giinned. I dropped 50 
cents into a new acquisition of 
Elmer's-a ve1y old British pinball 
machine called, curiously enough, Pits 
of Ganymede. This synchronicity did 
not dissuade me from writing the 
game. Indeed, it spuITed me on. 

So let's descend into the poisonous 
atmosphere of the Jovian moon's inte­
rior and save all the Twimulkets we 
can. 

First, here's how to play: Type 
RUN and tap enter. A screen message 
tells you the adventure takes about 45 
seconds to engender itseif. Please be 
patient. 

When the garne begir1s, the player 
piece represents Nelson's ship, Thun­
derbolt. It doesn' t look like a teapot, 
but it does look like a CHR$(141) 
graphic, a rectangle with the south­
west quarter gone. Thunderboit is 
within a red-rimmed tunnel system 
through which it can be moved by tap­
ping or holding dovv11 the appropriate 
anow keys. The screen only shows 
about a tenth of the network of pits. 
(Later, I'll reveai how this is done.) 

Consider that you are simply view­
ing a portion of the system through a 
window. To move the window and 
yom vie-.v of the field, tap the A, Z, 

. comrna, arid period keys. I won't tell 
you how these move the field . Y GUI 

experime;:;tation -,vfil rnake it clear 
Note; The :;hip's poshion als.o m0-,;es 
wher. the window -.·ie-.v is sv.itcned. 

Yom, OojieetiY<: 

At the 5tan, Th;.;ncierooit is rnage11-

'100 REM * PITS OF GANYMEDE * TRS 
- 80 l6K EXT . COL. BAS.*ELMER ' S/R 
AflELLA 
110 PCLSl 
120 CLS 
130 CLEAR 5200 
14 0 PRINT @ 232 1 "PI'l'S OF GAN YMED 
Eu; 

1 50 A=TIMER 
160 IF A>l000 THEN A=A-1000: GOT 
0 160 
170 FOR B=l TO A 
180 X=RND(20) 
190 NEXT 
200 DIM AS(50) 
210 YYS =CUR$(237) 
220 U S=CHF<~ ( 94) 
23 0 DS=CHRS ( 10 ) 
240 LS=CHR$ ( 8) 
250 R$=CHRS ( 9) 
260 NN=49 
270 PRINT @ 289 , "ADVENTUR E START 
S IN 45 SECONDS" 
280 AS(l)=STR1NG$(99,191) 
290 AS(50)=A$(1) 
300 FOR B=2 TO 49 
310 A$(B)?CU R$ (19l)+STRING$ (96,l 
75)+STRI NGS ( 2 ,191) 
320 NEXT 
330 FOR A=l TO 5 
340 B=l +RND(96) 
350 FOR C=2 TO 49 
360 MIDS(AS(C) , B, 3) =STRING$ (4 , 12 
8) 
370 E=RND(4) 
380 IF E= l AND B>2 THEN B=B-1 EL 
SE IF B<47 THEN B= B+l 
390 NEXT C , P.. 
400 FOR A= l TO 5 
410 B= l +RND(46) 
420 FOR C=2 TO 96 STEP 2 
430 FOR F=O TO 2 
440 MIDS(AS( B+F ) , C, 2 ) =5TRHiGS(2 , 
12 8) 
450 NEXT f 
460 E=RND(4) 
470 IF E=l AND B>l THEN B=B- 1 EL 
SE IF B<47 THEN B=B+l 
4 t0 NEXT C, A 
4 90 X=l 
500 PRINT@ 448," . . . 0R THEREABOU 
TS ." 
510 G=RND(20) 
520 FOR J=2 TO 98 
530 IF MIDS(A$(3) ,J,l)=CiiRS (l2 8) 

'l'HEN L=L+l 
540 IF L=G THEN MID$(AS(3) , J ,l)= 
YYS: GOTO 580 
550 NEXT 
560 L=0 
570 GOTO 510 
580 IF J <l7 THEN V=l ELSE V=J-16 
590 M=J 
600 FOR T= l TO 50 
610 J=RND ( 99) 
620 K=RND(49) 
630 IF MID$(AS(K) , J,l)=CHRS(l28) 

TH EN MIDS(A$(K) ,J,l ) =CHR$ (207) 
ELSE 610 
640 Ni::XT 
650 FOR L=l TO 2 
660 FOR 'r=l 'l'O 20 
670 J=RND(l00) 
680 K=l2+RND(38) 
690 I F L=l THEN Q=25S ELSE Q=~39 
700 IF MIDS(AS(K) ,J ,1) =CHR S (l28) 

'rHEN MIDS(AS(K) ,J,l)=CHRS(Q) EL 
SE 670 
710 NEXT T , L 
720 K=3 

7 40 OS=::i:i.'~ IZEY $ 
750 ::LF(Pt:LK(34l j i\i~Dd) ;: fi 'iTit:i Hi$;i..i$ 
ELSEiF(PEEK (342)AND8) =0IHE~H$=DS 
E~SElF (ri':EK(343 ) AND8) ~ 6TiiEi,ii1$=L$ 

ELSEIF(PEEK(344)AND8) =0THENHS =RS 
7 60 IF K=49 OR MIDS(AS(K+l) ,J,l) 
<>CHRS(l28) THEN 770 ELSE IF HS= 
DS THEN MIDS(AS(K ) ,J,l)=CHRS(l28 
) : K=K +l: MIDS(A$(K) ,J,l)=YYS 
77 0 IF K=2 OR MIDS (A$(K-l) ,J,l) < 
>C HR $ (128) THEN 780 ELSE IF HS=U 
$THEN MIDS(AS(K) ,J,l)=CHRS(l28) 
: K=K-1: HIDS(AS(K) ,J,l)=YYS 
780 IF J=98 OR MIDS(AS(K) ,J+l,l) 
<>CHR$(128) THEN 790 ELSE IF HS= 
RS 'l' HEN MID$(AS(K) ,J,l)=CHR$(128 
) : J =J +l: MIDS(A$(K) ,J,l)=YYS 
7 90 If J=l OR MIDS(AS(K) ,J-1,1) < 
>C HR S (l 28 ) THEN 800 ELSE IF HS=L 
$THEN Mlll$(A$(K) , J ,l)=CllR$(128) 
: J=J-1: MIDS(A$ (K) ,J,l)=YYS 
800 IF H$=" Z" AND X>l THEN X=X-1 
81 0 IF HS="A" AND X<36 THEN X=X+ 
1 
820 If HS="," AND V<67 THEN V=V+ 
l 
830 I F HS="." AND V> l THEN V=V-1 
fl 40 GOSUB 900 
850 FOR P=l TO 3 
860 IF P= l THEN Q=207 ELSE IF P= 
2 THEN Q=25 5 ELSE Q=239 
870 IF 1HD S (AS(K+l) ,J , l) =CHR S (Q) 

OR MID S (AS(K-1) ,J,l)=CHRStQ) OR 
MID$(A $ (K) ,J+l,l)=CHR$(Q) OR MI 

DS(AS(K) ,J-l , l)=CHR$ (Q) THEN 950 
880 NEXT P 
890 GOTO 740 
900 PR INT @ O,""; 
91C FOR N=X TO X+l4 
920 PR INT MIDS(AS(N) , V,32); 
930 NEXT 
940 RETURN 
950 IF Q=2 07 THEN 1160 
960 IF P~2 AND YY~=CHR$(237) OR 
P=3 AND YYS=CHR$(253) THEN 740 
97e MIDS(AS (K+l) ,J,l) =CHR$( 128) 
980 MID$(AS(K- l) ,J,l)=CHRS( l28) 
990 MIDS(AS(K) ,J+l,l) =CHRS(l28) 
1000 MIDS(AS (K) ,J-1,1) =CHRS(l28) 
1010 IF P=2 THEN YYS =CH RS (237) E 
LSE YY$ =CHR $ (253) 
1 020 SS=SS+ l 
1030 PRI NT@ 498 ,"SCORE:";SS;: G 
OSUB 10 80 
1 040 MIDS(A$(K) ,J,l )=YYS 
1050 GOSUB 900 
1 060 GOSU B 1080 
107 0 GOTO 7 40 
1080 FOR T= l TO 5 
1 090 SOUND 176,1 
1100 SOUND 193,1 
1110 SOUND 204,l 
1120 SOUND 218,1 
113 0 NEXT T 
1140 RETURN . 
1150 GOT0740 
1160 U= RND (3) 
1170 IF U>l THEN 7 40 
11 80 PRINT @ 480,"LEVEL";NN;"FLO 
ODED 11

; 

1190 SOUND 1I10 
1 200 FOR Nl=2 TO 98 
1210 IF MID$ (AS (NN) , Nl ,l)=CHRS(l 
28) THEN MIDS(AS(NN ) ,Nl,l)=CHRS( 
159) 
1220 NEXT Nl 
1 230 GOSUB 900 
1240 IF NN<K OR NN=2 THEN PRINT 
@ 32 ,"LOST IN THE MIASMIC MIST." 
: PRINT "FINAL SCORE";SS: PRINT 
'; 'lAP AN Y KEY TO TRY AGAIN": SSS= 
INKEYS: IF SS$="" THEN 1240 ELSE 

RUN 100 
1250 NN =HN- 1 
1 260 PRI NT@ 480 , STRINGS(31,32); 
1 27 0 PRINT @ 498,"SCORE : ";SS; 
1280 GOTO 740 
129ii END 

Prog;·c;;n Listing. Th€ Pits of Ganymede 
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SELECTED 
SOFTWARE 

FOR THE 
COLOR COMPUTER 
HARDWARE DISCOUNTS: 

Take 10% off the price of two or 
1 5% off the price of 4 or morel 

Upgrade Your Color Computer! 
Complete solderless kits with 
easy-to-follow instructions. 

4K-16K For All Boards 
4K-32K For All Boards 

16K-32K For All Boards 
64K For E & F Boards and 

$19.95 
$54.95 
$39.95 

Color Computer 2 $59 .95 
If possible. specify board revision with order. 

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

'REAL TALKER' 
COLORWARE Voice Synthesizer 

with Votrax chip ready to plug in & talk. Comes 
with software on cassette & user's manual. 

Cartridge $59.95 

SOFTWARE DISCOUNTS 
Take 10% off the price of one, 

15% off the price of two or 
20% off the price of 4 or more! 

All programs are in 16K machine language unleu noted. 

DATA SOFT 

• ZAXXON i32KI Sega official version. 
• • PODY AN 132KI Kooani official ver~oo. 

TAPE DISK 
$39.95 $39.95 
$29.95 $29.95 

Cassella & disk included. 
"" MOON SHUTILE Nichibutsu official 

version. Cassette & disk included. 
$29.95 $29.95 

TOM MIX SOFTWARE 
• TOUCHSTONE 132KI Outstanding! $27.95 $30.95 
• BUZZARD BAIT i32KI Outstanding! $27.95 $30.95 
• DONKEY KING i32KI Outstanding! $26.95 -
• TRAP FALL Just lika Pitfalls. $27.95 $30.95 

SPECTRAL ASSOCIATES 
• • FROGGIE 132KI The best of its type. $24.95 $28.95 
• LUNAR ROVER PATROL 132KI $24.95 $28.95 
• CUBIX 132KI Exc~ient. $24.95 $28.95 
• LANCER 132K1 Exc~ient Joust·type. $24.95 $28.95 
• MS. GOBBLER 132K1 Outstanding! $24.95 $28.95 
• WHIRLYBIRD RUN Ex~ient. $24.95 $28.95 
• GHOST GOBBLER HigNy rated! $21.95 -

INTRA COLOR 
• CANDY CO. 132KI Coming Soon! - -

•• CDLDRPEDE Just like the arcade. $29.95 $34.95 
• RDBDTTACK Just like the "cade. $24.95 $27.95 

COMPUTERWARE 
• JUNIOR'S REVENGE 132KI $28.95 $31.95 
• GRAN PRIX i32KI Challenging race. $21.95 $24.95 
• DOODLE BUG Just like Ladybug. $26.95 $29.95 

ANTECO SOFTWARE 
ROMPAK ONLY 

• 8·BALL For the pool·table lover. $29.95 
• GHOST GOBBLER by Spectral As>o. $26.95 
• WHIRLYBIRD RUN by Spectral Asso. $26.95 

ADVENTURE INTERNATIONAL 
SAIGON: THE FINAL DAYS $24.95 -
ADVENTURELAND $19.95 -
EARTHQUAKE Excellent. $24.95 -

• • TRIAD i32Ki Excellent arcade game. $34.95 -
• • SEA DRAGON 132K1 Outstanlingl $34.95 -

RAINBOW CONNECTION SOFTWARE 
RAINBOW SCREEN MACHINE 

Tape $29.95 Disk $32.95 
Extended Basic Required. 

SUPER SCREEN MACHINE 

Tape $44.95 Disk $47.95 

Extended Basic Required. 
Pl911ss nots: 

Software & hardware cannot be mixed for discount. 
•Requires Joystick ••Joystick Optional 

We pay postage on all orders In the U.S. & Canada . 
Oversees add $3.00. IMN Res . add 6 % sales tax .) 

We accept Visa, Mastercard, check or money order. 
U.S. funds only for foreign orders . 

C.0.0. please add $2.00. 

Send to: SELECTED SOFTWARE 
Dept. H, P.O. Box 32228 
Fridley, MN 55432 
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ta. Find a magenta rectangle and con­
tact it. You have rescued a Twimulket 
and increased your score by one. 
Thunderbolt turns orange. Now find 
an orange Twimulket and contact it. 
You score another point, and.the ship 
reverts to magenta. Score 40 and 
you've maxed the game. 

"This is not 
a frenetic game. 

-

And so it goes except for a compli­
cating factor. In the pits you will also 
find up to 50 poison mushrooms, 
white rectangles. If you contact one, 
maybe (and I said maybe) it will re­
lease fumes, which flood Level 49 with 
a miasmic yellow gas. Anything on 
that level is trapped. This could end 
the game if you have Thunderbolt in 
the wrong place. You might not see 
the first releases of gas, but you will 
know when they occur. There are 48 
levels. The pit field is 100 positions 
wide. You will know when you are at 
the edge of the field because it is com­
pletely rimmed in red. 

This is not a frenetic game. It calls 
for patience and strategy. I hope no 
one complains about the inability of 
scoring in the millions. Remember, 
you're saving Twimulket lives here, 
not scoring points. 

This program comes very close to 
overflowing the limits of 16K mem­
ory, so expand it at great peril to its 
workability. 

Programming Techniques 

To me, the most interesting facets 
of this game are how the pits are as­
sembled and the moving-window fea­
t ure made to work. Both are done with 
strings-arrayed strings. 

To start, a red-rimmed 99-by-50 
field with a cyan interior is created. 
Most of this work is done in line 310, 
where the second through 49th lines of 
the A$(B) array are made equal to a 
red rectangle plus 49 cyan ones plus 
another red one. The top and bottom 
red rims are made separately from this 
process. Stack the 50 lines of the 
A$(B) array, and you have the field 
without the pits. 

-I'm tired of the constrictions of the 
grid for computer game playing, so I 
wracked my brain for something that 
looked more natural. The answer was 
to let the pits dig themselves. Five ver­
tical pits are dug by the commands 
running from lines 330-390, and five 
horizontal tunnels are generated in 
lines 400-480. 

Let's look at how the vertical shafts 

It calls for patience 
and strategy." 

are made. Line 330 starts a loop for 
each of the five shafts. Line 340 gives 
B a random value somewhere after the 
leftward red rim and before the right­
ward one. Line 350 says the path will 
descend from the second to 49th line 
of the A$(C) array. Line 3()() starts at 
MID$ position B and turns four posi­
tions blank. Line 370 has a one-in­
four chance of coming up with a 1, 
which in line 380 makes the B number 
increase or decrease by one. This has 
the effect of making the shaft progress 
in a sinuous way. The horizontal 
shafts occur the same way, except the 
blanks occur in the current A$ array 
line and two below it. 

It is this random completion of 10 
interwoven caves that takes most of 
the waiting time at game's start . 

After the pits are created, the start­
ing position of the ship Thunderbolt is 
established in lines 520-550, the 50 
poison mushrooms sown in lines 
~' and the 40 magenta and 
orange Twimulkets imperiled in lines 
650-710. 

At the start of the game, Thunder­
bolt is near tqe top of the pits, though 
its horizontal position varies. 

I will skip over other programming 
methods-I've covered them in the 
past-and get to the part about the 
window. It's simple and effective. 
Lines 900-930 print only a portion of 
the strings forming the scenario. Start­
in~ at screen PRINT@ 0 position, it 
pnnts the 32 characters of each of 15 
lines of the A$ array strings. The win­
dow shifts position according to the 
key taps, changing the values of X and 
V in lines 800-830. X represents the 
first array of the 15 that will be printed 
in the window, and V represents the 
first position of 32 within the array. 

In lines 750-790, the position of 
Thunderbolt is changed, assigning it 
different positions within the array. 
The arrow keys make these changes, 
but the window changes hold it in 
place so it moves up, down, or side­
ways with the rest of the scene. • 

Address co"espondence to Richard 
Ramella, 1493 Mt. View Ave., C"hico, 
CA 95926 . 
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Application Software 

SuperStat 
Skyline Marketing Corp. 
4510 W. Irving Park Road 
Chicago, IL 60641 
16K, Extended Color Basic 
$29.95, cassette 

by Scott L. Norman 

SuperStat is another of Skyline 
Marketing's efforts to produce rea­

sonably priced, business-oriented Col­
or Computer software. In general, it 
succeeds. 

SuperStat incorporates several of 
the most useful procedures of conven­
tional descriptive statistics into one 
package. It will fmd the mean, stan­
dard deviation, standard error of the 
mean, and correlation and covariance 
matrices for a series of observations 
on several variables. 

It can also carry out simple and 
multiple linear-regression analyses, 
generate analysis of variance tables, 
and carry out F- and t-tests on the re­
gression model. All the usual facilities 
for editing data and transforming re­
gression variables are present, and you 
can use a regression model to predict 
the dependent variable. 

Finally, SuperStat has facilities for 
computing the probability of obtain­
ing a value less than or equal to a given 
number for a standardized, normally 
distributed variable. You can also cal­
culate the tail area (P-value) for stu­
dents' t-distribution. 

Although you don't have to be a 
professional statistician to use Super­
Stat, it does require a certain degree of 
familiarity with statistical terms. It's a 
working program, and not the best 
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choice for learning statistics on your 
own. It doesn't claim to teach, 
though, and when used as intended, 
it's quite satisfactory. 

The 30-page manual is divided into 
general operating instructions and a 
reference guide. Most commands re­
sult in a series of prompts, and these 
are all described, together with their 
results. The commands are all four let­
ters long. 

SuperStat is written in Basic, and 
you can copy the tape version to disk 
with no modifications. One of the util­
ity commands, IOSW (for set 1/0 
switches), lets you specify whether 
you'll use tape or disk for mass stor­
age. The same command directs re­
ports to the video display or printer, 
and controls the formats for both. 

You can enter data from the key­
board or from tape or disk files that 
you've prepared in SuperStat's own 
format, a simple procedure from the 
manual. 

The size of the problem you can 
tackle is always a concern with CoCo 
applications programs. A 32K disk 
system, the instructions say, will han­
dle about 100 observations on 20 vari­
ables, or 500 observations on two 
variables. 

These figures assume that you've 
typed in PCLEAR I to leave about 
17.6K free after you've loaded Super­
Stat. For maximum capacity, use cas­
sette operation and the POKEs equiv­
alent to PCLEAR 0. 

Unfortunately, this prevents the use 
of SuperStat's only graphics enhance­
ment: a scatter plot depicting the func­
tional relationship between two vari-­
ables in a regression setup. I found this 
a very helpful routine, and would hate 
to have to do without it. And since 
none of my test data sets came close to 
filling the computer, I didn't have to. 

SuperStat has a fairly complete set 
of commands for editing a data set. 
You can append an observation to the 
end of the array, change a single ele­
ment or an entire row, "delete" one 
observation or a block of observations 
(that is, ignore (but don't delete) them 
when doing an analysis), and restore 
deleted observations to active status. 

The SCAT command generates a 
bivariate scatter plot of one variable 
against another. To eliminate the need 
for an involved scaling routine, the 
variables are standardized: The appro­
priate mean is subtracted from each, 
and the result is divided by its own 
standard deviation. The result is a uni­
versal set of axes, ranging between + 
and - 3 standard deviations for each 
variable. 

There is one point for each observa­
tion, and this scaling will preserve any 
relationships between the original 
variables. Large positive correlations 
lie near a 45-degree line, for example. 

Linear-regression analysis, invoked 
by the REGR command, produces no 
outputs of its own. There are progress 
reports and warning messages in cer­
tain pathological situations, but in 
general you must use two additional 
commands to obtain the results: 
ANOV gives the statistics from the 
analysis-of-variance table, and COEF 
produces the estimates of the slope 
and intercept of the analysis' least­
squares line. It also includes the stan­
dard errors and t-tests of significance 
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of the slope and intercept. 
Yet another command, PRED, uses 

the regression model to predict values 
of the dependent variable. You can 
enter the independent variable(s) from 
the keyboard, or from the data array. 

You can use SuperStat's TRAN 
command to perform a logarithmic 
transformation on the dependent vari­
able. Other transformation options 
are available: adding a constant or 
multiplying by one, exponentiating a 
variable, raising to a power, and 
standardizing (as for the scatter plot). 
Repeatedly invoking TRAN lets you 
carry out more complex transforma­
tions. 

SuperStat is interactive and fairly 
easy to work with, although I prob­
ably would want a high-resolution 
scatter plot for a real analysis. In any 
event, the final decision about the 
form of a variable transformation will 
often rest on the numerical results. 

The linear-regression package is just 
one side of SuperStat; the descriptive 
statistics capability can be more useful 
for certain types of problems. You can 
preview all the computed quantities on 
the video display or direct them to the 
printer, just as for regression analysis. 

It can be quite a chore to get a feel­
ing for correlation and covariance ma­
trices when you have to look at them 
in screen-size sections, so the printout 
is welcome. 

You also get the following three de­
scriptive statistics commands: 
•MEAN calculates (for each variable 
in a data set) the mean, standard de­
viation, standard error of the mean, a 
t-value (mean divided by standard er­
ror) for testing the probability that the 
observed mean is zero, and the signifi­
cance level for the t-test. 
•CORR computes the matrix of cor­
relation coefficients among any speci­
fied subset of the variables. Since this 
is a symmetric matrix, it only displays 
one-half (the lower). 
•COVA computes the covariance 
matrix for any subset of the variables. 
This is related to the correlation ma­
trix: The correlation coefficient be­
tween any two variables is the ratio of 
their covariance coefficient to the 
geometric mean of their individual 
variances. 

SuperStat seems to do a workman­
like job of the computations, and as­
suming there's nothing pathological 
about your data, you can probably rely 
on the four-figure accuracy claimed. 

In general, I found SuperStat to be 
useful and well documented-at least 
as far as its own operation is con­
cerned. Program author Michael Peck 
apparently agrees with the idea that 
you need an understanding of statis­
tics to get the most from this program; 
his documentation includes a bibliog­
raphy of half a dozen applications-ori­
ented entries. • 

ease of use documentation 
performance I error handling I 
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Application Software 

Master Writer 
Pyramid Distributors 
527 Hill St. 
Santa Monica, CA 90405 
16K 
$14.95, cassette 
$19.95, disk 

by Robert P. Bus.5ell 

M aster Writer is a machine-lan­
guage word processor that fea­

tures a low price and ease of use. It is 
an ideal program for the casual user. 

The disk and cassette versions are 
almost identical, except that the avail­
able memory limits text files saved on 
cassette, while disk files can be as large 
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Master Writer 

as the available disk storage. Master 
Writer automatically configures itself 
to any memory size. 

The program is menu driven, and a 
few of Master Writer's features are es­
pecially convenient. For example, al-

though you must keep track of file ex­
tensions, you do not have to enter 
them. Master Writer will assign the ex­
tension .DAT to the file name. If you 
choose to enter an extension yourself, 
be careful to use a period and not a 
slash, as a separator, or you will create 
a file name that you can never retrieve 
or delete from Basic. A spool function 
lets you print one file while you are ed­
iting another-a time saver. 

If you often use a phrase of up to 31 
characters, you can define and enter it 
with a special function key, and a 
FIND command gives a quick and 
convenient way to search for a word 
or phrase in the text. 

Editing and Printing 

Master Writer's print-formatting 
options are fairly standard: You can 
set the baud rate, margins, line length, 
lines per page, line spacing, and a car­
riage return only or a carriage return 
and line feed. 

The program's editing functions in­
clude full cursor control; copy, delete, 
or save to disk a marked block of text; 
search for specified strings; reverse 
screen display; insert text; or merge 
two files. You access each function by 
pressing the clear key and another let­
ter. Pressing the H key brings up a 
help menu, listing the available com­
mands. 

When you are through editing, a re­
turn to the main menu automatically 
saves the text file to disk. 

When you execute the FIND com­
mand from the editor, an F appears on 
the prompt line. If you don't delete it 
prior to entering the search string, the 
program will include the F in this 
string. The same problem occurs with 
the L that appears with the MERGE 
command. 

Although Master Writer should 
work with the Radio Shack printers, it 
does have some incompatibility prob­
lems with other brands, such as my 
Okidata 82A. When the program en­
counters a NEW-PAGE command or 
an irnbedded FORM-FEED com­
mand, it substitutes a number of car­
riage returns to space to the next page, 
but this doesn't work on my printer. 

The documentation describes a 
method of making a customized ver­
sion of the program with your desired 
options preset. I changed the baud rate 
to 1,200 to be compatible with my print­
er and saved the customized version as 
described in the documentation. 
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When I loaded this customized ver­

sion and invoked the options menu, 
the baud rate was shown as 1,200. 
However, when I attempted to execute 
a print file, I found that the baud rate 
had not been changed. 

Master Writer comes with a 31-
page user's manual. The explanations 
of the functions were clear, but a small 
sample text file and an example of 
how to use it would have been helpful. 

Master Writer is a valuable pro­
gram for the price. However, I cannot 
recommend it for extensive word-pro­
cessing applications. The screen dis­
play is limited to 32 characters per line, 
and you must use the defined function 
keys to simulate tab functions. Master 
Writer does not support right-margin 
justification. 

If you don't intend to do serious 
word processing, the nice price makes 
this program worth consideration. • 

ease of use documentation 
performance I error handling I 
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Application Software 

Mathmenu: Numerical Analysis 
Programs 
Inter+ Action 
113 Ward St. 
New Haven, CT 06519 
16K, Extended Color Basic 
$44.95, cassette 
$49.95, disk 

by Stuart Hawkinson 

. 

M athmenu is a useful cross section 
of programs to solve a wide 

range of engineering and scientific 
math functions that require extensive 
calculation. 

The programs include an RPL (Re­
verse Polish Logic) calculator, numer­
ical integration and differentiation, 
matrix and vector operations, qua­
dratic root finding, rectangular/ polar 
conversions, curve fitting, and two­
and three-dimensional plotting. 

In the cassette version, the comput­
er searches the tape for the program 
you select. The disk version organizes 
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the calculations via a menu-selection 
program that allows single-key access 
to each function. It conveniently 
returns you to the menu after Math­
menu completes the computation. 

The documentation discusses each 
program and provides some back­
ground on the operations performed, 
but the program displays instructions 
with each section, so you need the 
printed documentation only for ref­
erence. 

I found the descriptions to be clear, 
and the program operations easy to 
follow. 

Mathmenu's ability to plot two- and 
three-dimensional function graphs is 
its most impressive feature. Seeing a 
function plot of the system you are ex­
ploring can help you understand its 
properties. 

2D PLOT plots any function that 
you can enter as a Basic expression, 
calculating Y in terms of X. When you 
select the Enter New Equation op­
tion, the program halts with a prompt 
asking you to enter the equation at 
line 10. 

To plot a polynomial, for example, 
enter the equation as a line in the pro­
gram: 10 Y =6+ 3*X-5*X*X. Type 
GOTO 45 to start the program again, 
and you are ready to specify the plot 
limits. 

You can also plot other functions 
by entering new equations at line 10. 
You can even superimpose plots of 

let'f/0 I DJs .1 
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different functions-very useful for 
making comparisons. 

Plot-program options include speci­
fying plot limits, scaling axes to adjust 
the plotting area, removing or replac­
ing the coordinate axes, saving or 
reading plots from disk or tape, and 
printing the plots. For this last option, 
you must supply a dot-matrix screen­
printer program to use with your 
printer. 

The 3D PLOT program lets you 
plot a function of Y in terms of X and 
Z. It displays a 45-degree oblique func­
tion projection with the familiar cross­
hatched grid to help you see the sur­
face. The disk provides two sample 
plots. 

The plot programs have some limi­
tations. I had difficulty getting the 
scales and limits of the axes just right. 
But once you set up a plot correctly, 
you can save it to disk. 

Two things would improve the plot­
ting process. First, it would be helpful 
to have tick marks along the axes, with 
the values of the points included. This 
is a must when doing any sort of quan­
titative work. The program might also 
label the plot, so you could refer more 
easily to the function that produced 
the graph. · 

The RPL calculator performs el­
ementary calculations, and lets you 
switch between decimal and hexadec­
imal number systems. A number-base 
converter is supplied as a separate pro-

- -
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gram. You can convert numbers be­
tween any two bases (from 2-35) and 
display the result as a combination of 
digits and letters. 

The RPL calculator does addition, 
subtraction, multiplication, division, 
and exponentiation. Besides the four 
stack registers available to most RPL 
calculators, the program can also store 
results in any of three memory reg­
isters. 

You will find a minor flaw in the 
program when you convert certain 
decimal numbers to hexadecimal. Due 
to roundoff error in some calcula­
tions, the hexadecimal numbers (only 
integers allowed) can be off by one. 
Also, an annoying requirement in the 
number-conversion program makes 
you put a space between each digit you 
enter. 

The matrix and vector operations 
provide a complete range of calcula­
tions. You can add, multiply, and in­
vert matrices. Combined with renam­
ing intennediate results, this lets you 
solve simultaneous linear equations. 
You can manipulate matrices with up 
to eight rows and eight columns. 

The vector operations include the 
standard calculations, plus cross prod­
uct and dot product. You can also cal­
culate normalized vectors and lengths, 
as well as find the angle beiween two 
vectors, and the equation of the plane 
containing two vectors. 

Numerical integration and differen­
tiation are used to solve many engi­
neering problems. Mathmenu uses 
Simpson's rule for numerical integra­
tion. This provides adequate results 
for many well-behaved functions. 

You simply supply the function to 
be integrated as a Basic function in 
line 10. Then you can request various 
approximations to the integral of the 
function by specifying the limits of in­
tegration and the number of steps to 
be used. A simple two-point formula 
does numerical differentiation. 

Again, this is adequate for well-be­
haved functions without any sharply 
changing regions . However, these for­
mulas cannot accurately evaluate 
functions near discontinuities or with 
irregular curvature. 

The well-known quadratic fommla 
calculates the roots of quadratic equa­
tions. The program finds both real 
and complex roots . The author should 
also have included a program to find 
the zeros of any polynomial. Being 
limited to quadratic equations leaves 
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many problems unsolved. 
Mathmenu also provides a program 

to fit data to a curve. The possible 
functions for approximation include 
linear, quadratic, and cubic equations. 
It doesn't provide statistics for the 
curve-fitting process, so the goodness­
of-fit is open to question. 

At least, the program gives a plot to 
show the differences between the ob­
served data and the calculated curve. 

In general, Mathmenu provides 
more useful numerical analysis func­
tions than any other program for the 
Color Computer. A number of exten­
sions to the programs, suggested 
above, would make the package out­
standing. As it is, it does an adequate 
job of solving fundamental engineer­
ing and scientific problems. • 

ease of use documentation 
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Application Software 

Color-80 BBS 
Logical Computer Products 

(East Coast) 
P .0. Box 125-5121 
Arlington, MA 02174 

Silicon Rainbow Products 
(West Coast) 

1111 W. El Camino Real 
Suite lOCJ 
Sunnyvale, CA 94087 
64K, two disk drives 
$150 

by C. Warren Andreasen 

I 

T he Color-80 BBS's manufacturers 
claim it is "the best bulletin board 

program ever written for the TRS-80 
Color Computer." Since I haven't 
seen all the rest, I can't argue that 
point. It is a pretty good system, al­
though it's not without flaw. 

The package comes with two disks 
(for drives 0 and I), a manual, and a 
correction sheet. The manual is a 
nicely bound, 24-page booklet broken 
into sections for software, technical, 
and hardware documentation. It also 
includes a list of the variables used in 
the Basic portion of the program and 

their use. This is helpful if you want to 
modify the program or understand its 
inner workings. 

This BBS was written around the 
Hayes Smartmodem, but you can use 
any 300-I,200 baud type. It will match 
either rate at which callers phone in. 
This is a nice feature, but I found that 
my copy sometimes would not lock in 
at I ,200 baud. An enclosed sheet 
stated that the bug appeared after a re­
cent update, and the vendor promised 
to fix it as soon as they found it. I 
noted no problem at 300 baud. 

During my first attempts at opera-
" tion, I found that I could not receive 
data from the modem into the pro­
gram, even though the modem would 
answer and send out data. Because 
part of the program is written in ma­
chine language, patches are made to 
the Basic ROM loaded into RAM. But 
the Color-80 BBS is based on the Ex­
tended Color Basic I. I ROM, and my 
computer has the newer I .2 version, so 
the program's patches foul the key­
board routine. I ended up borrowing a 
I. I ROM. Program author Jeff Fran­
cis told me they were revising the driv­
ers so the critical code would not be 
ROM dependent , but until then you 
can't run the Color-80 BBS on the 
newer ROM. 

Before you can put the BBS on the 
air you must buy or build a special 
modem cable with the receive-data line 
and the carrier-detect line reversed, so 
data from the modem goes into the 
carrier-detect port and the carrier in­
formation goes into the receive-data 
port. This lets you use interrupts on re­
ceived data. The received-data line will 
not generate the interrupt, so without 
this cable, you could lose characters. 
Building the cable involves a simple 
wire swap between two pins- a pro­
cedure the manual clearly explains. 

You must also build your system 
disk by making back-ups of the original 
disk and running a special program 
that installs your system-operator 
(sysop) information and passwords. 
The Color-80 BBS recognizes only one 
system operator's name and password. 

I did find a small problem in build­
ing the system disk. The instructions 
say to begin by formatting two blank 
disks. At one point you are prompted 
to insert a blank disk into the drive, 
but there is already one there, and now 
it contains the data you've entered up 
to this poillt. But don't worry-just 
continue with the disk you're using. 
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Running the BBS 

The Color-80 BBS contains a 
wealth of data base, pictures, down­
load programs, and the like. And you 
can add new files and delete unwanted 
ones. Users can upload new files, but 
they won't become part of the base 
until the sysop reviews and accepts 
them. 

The main menu contains a data 
base with about 15 different files to 
start you off (everything from a paper 
on abortion to a tongue-in-cheek arti­
cle on building an atomic bomb). You 
also get a list of bulletin-board num­
bers nationwide and for the San Fran­
cisco Bay area, and an electronic shop­
ping area with advertisements for 
goods and services. 

The BBS has a division for the reg­
ular user, containing many menus and 
functions, and another division for the 
sysop's administrative area, protected 
by a reasonably secure system. 

The sysop's area includes functions 
for adding new members to the per­
manent-user log, changing the bulle­
tin, changing status (i.e., setting the 
time during which the chat mode is ac­
tive). An error log informs you of any 
errors that have occurred since the last 
boot and warns you of impending 
problems, like a failing disk drive. 

A special command shows you how 
many applications, hang-ups, down­
loads, and uploads have occurred 
since the last BBS boot. Each message 
has the usual BBS features, including 
a convenience that sets up the header 
information (to, from, subject) fot 
any replies the sysop chooses to send. 

Another nice feature speeds the cy­
cle time during which the program 
cleans up files and does housekeeping 
chores after a user logs off. It's ready 
for the next caller in a matter of 
seconds. 

The Color-80 BBS software con­
tains a clock that keeps ti:ack of the 
date and time, but it suffers from the 
fact that disk access turns off inter­
rupts. While disk action is in progress, 
the clock stops, so it might run fast or 
slow, depending on how much use the 
BBS gets. The manual explains how to 
tweak the timing loops to achieve 
maximum accuracy. It also says the 
manufacturer is working on a hard­
ware clock to cure this problem; 
meanwhile you must reset the clock 
once or twice a day. 

I also had a problem with the log 
utility program, which lets you mod-

ify, correct, and review your perma­
nent-user log. The documentation 
mentions removing a person from the 
log, but fails to tell you how, and there 
is no delete command to do so. You 
could have a user log that grows too 
large for the allotted disk space, and 
you can't delete people who no longer 
check in. 

There is also no way to lock out an 
unwanted user. If you had a caller 
who left obnoxious messages, you 
only have the option of deleting the 
offending message. The person send­
ing, the person to whom the message is 
sent, or the sysop can delete a 
message. 

The Color~80 BBS is well thought 
out. Is it a good program? Yes. Is it 
the best BBS program? Maybe. It can 
be improved, and probably will be.• 

ease of use documentation 
performance I error handling I 
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Application Software 

Speak Up! 
Oassical Computing Inc. 
Box 3318 
Chapel Hill, NC 27515 
16K 
$29.95, cassette 

by Richard J. Fisher 

David Dubowski's Speak Up! is a 
software-based speech-synthesis 

program that produces 37 of the most 
commonly used English speech pho­
nemes. A little creative spelling can 
duplicate those phonemes that aren't 
included with Speak Up! 

Phonemes are the smallest units of 
speech and serve to distinguish one ut­
terance from another. For example, 
the very slight difference that changes 
" pin" to " bin" is phonemic. 

Speak Up! is a machine-language 
program that comes on cassette with 
three copies of a l 6K version on one 
side a.rid three copies of a 32K version 
on the other. The program requires 
just over 7K and is accessible interac­
tively or through the PRINT@ state-

ment (Color Basic), and the USR 
function (Extended Color Basic). 

Following Speak Up!'s concise in­
structions, I soon had my 32K CoCo 
speaking every phrase I could conjure 
up. Most were understandable as 
typed. However, as the documenta­
tion suggests, the words were obvi­
ously more intelligible if you use 
phonetic spelling. 

For instance, typing "My name is 
CoCo" produces "Mee namee is 
CoCo," with a short "a." Using cre­
ative spelling, "Mi naim is CoCo" 
yields the correct pronunciation, and 
eliminating the spaces between the last 
three words gives a better phrasing of 
the sentence. 

This illustrates another aspect of 
this program. Speak Up! uses spaces, 
commas, and periods to create pauses 
of different length . Eliminating a 
space between words can sometimes 
change the reproduction of the preced­
ing word if it ends in a pronounced 
vowel sound. 

After several hours of experimenta­
tion, I discovered several tricks to pro­
duce respectable-sounding speech. 

· When you need a hard T sound, as in 
"hit," using multiple letters (hittt) 
yields the correct result. To say a long 
I, as in "like," spell it "Ii k." This 
works equally well with most conso­
nants, as in "taxx" (tax) and "noww" 
(now). 

Some words require special spelling 
techniques. The proper name Juliet is 
an example. After many trial runs, I 
decided "Jewlee et" gave the best re­
sults. 

Although the documentation says 
you can type "th" to produce the 
"th" sound, it wasn't phonetically 
correct. Typing "this thing" yields 
" zis sing." 

Since most of Speak Up!'s pho­
nemes occur in other languages, you 
can also get your computer to speak 
them. I coaxed my CoCo to say a few 
phrases in Spa.rlish and French . In 
fact, you can get Speak Up! to pro­
duce almost any sound you can 
think of. 

Speak Up! produces fairly under­
standable a.n.d phonetically correct 
speech. You can change the tonal 
quality by using the POKE comma.nd to modify a memory location. The 
sound output is also routed to the cas­
sette interface to accommodate re­
cording your CoCo's new-found voice. 
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I found Speak Up! to be entertain­

ing, easy to use, and well worth the 
minor expense. lfyouwood Ii k ai 
taukingCoCo, thiscood beeyouranser 
atai reasunuble peri s. • 
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Hardware 

Keyboard Beeper Cartridge (Krickit) 
Eng Systems Laboratories 
8203 Springfield Village Drive 
Springfield, VA 22152 
$59.95 

by Peter Paplaskas 
HOT Coco staff 

What's a keyboard beeper car­
tridge? Just what it sounds like­

a peripheral that plugs into the 
CoCo's ROM port and emits a soft 
beep each time you press a key. 

Think of what a help it would be in 
word processing or typing in valuable 
data-especially on the original CoCo 
keyboards, which often fail to recog­
nize input. With the Keyboard Beeper, 
also known as the Krickit, you no 
longer need to constantly watch the 
monitor to make sure that the com­
puter has accepted each character 
you've typed. 

By POKEing in the proper memory 

locations, you can also use the Krickit 
to give an end-of-line alarm, input 
prompts, and an alarm against im­
proper data entry. 

The cartridge requires no hardware 
or software modifications and is com­
patible with all ROM versions and 
keyboard alterations. The unit comes 
with gold-plated edge fingers and a 
cable with an expansion port, so you 
can plug in and use other ROM packs 
or a disk operating system along with 
the Krickit. 

You can also use it with a buffered 
multipack expansion system, although 
the manufacturer recommends that 
you plug the Krickit into the multi­
pack, rather than the other way 
around. 

The Keyboard Beeper Cartridge has 
three LEDs that monitor the Color 
Computer's + 5-volt, -12-volt, and 
+ 12-volt power lines and serve as a 
power on/off indicator. 

There's a reset button on top of the 
cartridge, eliminating the need to 
reach behind your CoCo. An audio on/ 
off switch and accompanying LED in­
dicator let you tum off the key beeps. 
A recessed switch selects either 1.0, 
1.1, or 1.2 ROM version. 

A cartridge-interrupt switch lets you 
disengage the ROM pack or other pe­
ripheral connected to the expansion 
cable and reset to Basic without dis­
connecting the ROM pack. Therefore, 
you can easily make back-ups . of 
ROM-pack programs. 

Eng Systems offers a 30-day, money­
back guarantee if the Krickit doesn't 
live up to your expectations. It lived 
up to mine, and has proved a handy 
addition to my Color Computer. • 

The Keyboard Beeper Cartridge (Krickil) 
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Books 

25 Graphics Programs 
in Microsoft Basic 
Timothy J. O'Malley 
TAB Books 
Box40 
Blue Ridge Summit, PA 17214 
$17.95, hardcover 
$10.95, softcover 
150 pp. 

by Delmar E. Searls 

Only a few books on the market deal 
with computer graphics and their 

application to mathematics, science, 
and business. Consequently, the •ap­
pearance of 25 Graphics Programs in 
Microsoft Basic sparked my interest. 

The title, a colorful cover, and a 
very promising table of contents sug­
gest a worthwhile book. Unfortunate­
ly, it isn't. 

The programs in the book fall into 
two main categories: low-resolution 
screen graphics and high··resolution 
printer graphics. Although the book 
states that its programs were written 
for a ZSO machine, the author doesn't 
say exactly which machine that is. 
Many of the programs use memory 
POKEs and machine-language sub­
routines, making them practically 
worthless for anyone not owning the 
same machine as the author's. 

Furthermore, the high-resolution 
line-printer graphics were written not 
only for a specific computer but for a 
specific, and again unnamed, printer. 
These programs contain a machine­
language subroutine that drives one of 
the pins in the printer's dot matrix 
head. None of them use video graph­
ics, and even if you could convert 
them, they would be slow and ineffi­
cient. 

All of this might be forgivable if 
Mr. O'Malley had explained the 
theory behind what he was doing­
but he didn't. His explanation consists 
of line-by-line descriptions of each 
program. It is difficult to follow and 
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not very enlightening. 

It would take quite a bit of effort to 
learn anything from this book. The 
author tells you not to worry about 
understanding the machine-language 
subroutines, because the book is about 
Basic-a point I found particularly 
irksome. 

I cannot recommend this book to 
anyone not owning the same com­
puter and printer as the author, and 
you won't know if you have them until 
you buy the book. The programs are 
machine-specific, and the explana­
tions aren't very clear.• 

ease of use documentation 
performance I error handling I 
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Application Software 

DSKMON 
Chroma-Systems Group 
P.O. Box 366 
Dayton, OH 45420 
16K 
$24.95, disk 

by Robert P. Bussell 

D SKMON is a machine-language 
disk utility that offers you an 

easy method of accessing all data 
stored on disk and a convenient 
method of modifying the data and 
returning it to the disk. You can 
relocate the utility to any convenient 
area of memory. 

DSKMON includes a series of text 
files that contain a completely docu­
mented source-file listing of all the 
routines used in this program. This 
should help a new Assembly-lan­
guage programmer learn to program 
functions for the disk. 

You access all functions of 
DSKMON from a main menu. The 
Read Sector option lets you read any 
sector on a disk to a buffer area in 
memory. The Write Sector option 
writes the contents of the buffer area 
to the sector you specify. 

Once you have read a sector into 
the buffer area, you can use the 
Dump Buffer option to review the 
buffer's contents. You'll get a buffer 
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display in both hexadecimal and 
ASCII. The up and down arrows let 
you scroll through the entire 256-byte 
buffer. 

The Modify Buffer option lets you 
change disk data. It also displays the 
buffer contents and a pointer window 
to the current byte in the buffer that 
you can change. You can enter a new 
hexadecimal value at any position in 
the buffer and save the modified buff­
er to disk. 

The Information Display option 
lets you enter the file name on the 
disk and receive a display of pertinent 
data concerning the file, including the 
name and type of file; start, end, and 
execution addresses of binary files; 
the number of disk-storage bytes used 

"DSKMON comes with 
a three-page explanation 

of the options, 
but novices could benefit 
from more information 

about using the 
utility's features .. . " 

in data files; and the granule numbers 
the file used. 

Use the Granule Conversion op­
tion to convert Radio Shack's granule 
numbers to DSKMON's track and 
sector information. 

The Selective Backup option offers 
a convenient means to copy programs 
from one disk to another. It displays 
a transfer prompt with the name of 
each file on the source disk . Obvious­
ly, you need two disk drives to use 
this utility. 

I accidentally deleted this review dur­
ing preparation, but I didn't have to 
type the file over. I loaded DSKMON; 
read track 17, sector 3 (the beginning of 
the disk directory) into the buffer; and 
dumped the buffer to the display. 

While scrolling through the display, 
I noticed that the deleted file was still 
in the directory, but the first character 
of the name was set to zero. I then 
used the Modify Buffer option and 
scrolled to the byte set to zero. I en­
tered the hexadecimal code for the 
first character of the name and used 

Write Sector to store the buffer on the 
disk at track 17, sector 3. 

I exited the program and typed 
DIR. My text file was on the disk after 
a loss of about two minutes. 

DSKMON ran flawlessly with one 
exception. The program would not let 
me access track zero. I don't know if 
this is a program bug or if it is inten­
tional. However, I wanted to access all 
tracks, so I typed in POKE 13874,43 
after loading DSKMON. This changes 
the test for the track-number entry to 
let you enter a zero. You can type 
in SA YEM "DSKMON", &H3<XXJ, 
&H4COO, &H3<XXJ to save this change. 

DSKMON comes with a three-page 
explanation of the options, but novices 
could benefit from more information 
about using the utility's features to 
understand disk operations. 

The program is well written and 
usable. It is an important part of my 
utility library. • 
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Application Software 

Screen Machine 
$29.95, cassette 
$32.95, disk 
Super Screen Machine 
$44.95, cassette 
$47.95, disk 
Rainbow Connection Software 
3514 6th Place NW 
Rochester, MN 55901 
16K, Extended Color Basic 

by Steve Brown 

P icture, if you will, an elegant count­
ess, swathed in furs and jewels, de­

scending a grand staircase in a timeless 
European castle. The sparkling candles 
in the crystal chandelier paint the scene 
with romance, but as she majestically 
rounds the last turn of the stairs, you 
notice galoshes on her feet. 

It is in the same, although perhaps 
less poetic, way that I view the CoCo: 
powerful, efficient, state-of-the-art, 
able to stand on its own against most 



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-T0-0 CONVERTER • 32-CHANNEL ANALOG 
MULTIPLEXER • PROGRAMMABLE GAIN AMPLIFIER • PEAK 
DETECTOR AMPLIFIER •B-BIT 0-TO-A CONVERTER • 4-BIT 1/0 
PORT (PROGRAMMABLE) • 2K RAM •CONTROL SOFTWARE 
IN ROM •USER'S MANUAL 

ASSEMBLED & TESTED .... . . . S1B4.95 
MANUAL.. .. ..... . S 15.00 

CLOCK/CAL/MEM CARTRIDGE 

FEATURES: 
• COUNTS HOURS. MIN., SEC., MONTH, OATE. OAY OF WEEK. 
YEAR. LEAP YEAR • PROGRAMMABLE INTERRUPT TIMER (.5. 
5.0 ANO 60 SECOND INTERVALS) • ROM BASED CONTROL 
SOFTWARE •BK RAM SPACE • CLOCK BACKUP BATIERY 

ASSEMBLED & TESTED . . . . . S B9.95 
W/BK RAM . . S 119.95 

For more informat ion. call or write to: 

CYBERTRON TECHNOLOGY 
31 31 TIMMONS #723 
HOUSTON. TEXAS 770 27 
(713) B40-1272 ,,,535 

~ u 1595 TITAN MISSION 
16K, 1 Player, Cassette 

Shoot at mines circling Titan 10 unleash alien cruisers intent on destroy· 
ing your flee! of surface rovers. Your mission. destroy lhe enemy 
menace and free mankind to continue ils exploration of space. 

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

1595 RAT RACE 
16K, 2 players, Joysticks required , Cassette 
Change from the cat to the mouse in your race for the cheese. Ifs one on 
one againsl family and friends. 

1595 SUBDESTROYER 
16K, 1 Player, Cassette 
Race againsts time and pilot your ship into the proper position to drop 
depth charges on enemy submarines. Increase your rank ing from 
"Dinghy Pilot" to "Commander in Chief". 

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

1295 CONCENTRATION 
NEW! 16K, 1 Player, Cassette 

Memory is the name of the game in this match game. The 
sharper memory controls . Fun for adults and children. 

1295 DODGE 'EM 
NEW! 16K, 2 Players, Joysticks required, Cassette 

Avoid your opponent's traps and set him up in yours in this 
highly competitive one on one struggle for survival. 

Send check, money order, Master Card or VISA 
along with $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. 

,,, See List of Advertisers on page 131 

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 abili­
ty 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 - $29.95 Hacker's Kit #1 - $24.95 
Send SASE for current catalog. 
Terms: Prepaid by check, MO, VISA, Mastercard, or COD. Add $1 S&H, 
COD add $3. 

D.P. Johnson 7655 SW Cedarcrest St., Portland, OR 97223 
(503) 244-8152 (we appreciate your calling only 9-11 am PST) 

..-99 
"OS-9 is a trademark of MICROWARE and MOTOROLA, INC 

THINKING PRINTER? 
CEMINI 10X. 319.95 

120 C.P.S. •Screen Dump Software •complete system 

CEMINI 15X. 439.95 
120 C.P.S. •Screen Dump Software• complete System 

DELTA 10 539.95 
160 C.P.S. • 8 K Buffer• complete System 

DELTA 15 649.95 
160 C.P.S. • 8 K Buffer• complete System 

POWER TYPE 429.95 
Letter Quality • complete System 

COMPLETE SYSTEMS INCLUDE 
• 180 DAY WARRANTY• 300 TO 9600 BAUD INTERFACE FOR COCO 

•ALL CABLES/NOTHING MORE TO BUY 
ADD 510 SHIPPING IN CONTINENTAL UNITED STATES 

I I 

COMPLETE 
DATA COMMUNICATIONS PACKACE* 

79.95 
• VOLKSMODEM 

• T.S.P. 
Terminal Software Package 

•CABLES 

300 BAUD • LIFETIME WARRANTY 
DIRECT CONNECT• ANS / ORG . 

51 X 24 HI-RES DISPLAY • BUFFER AUTO ADJUSTS 
FOR 16K TO 64K • PERMITS COMMUNICATION TO 
VIRTUALLY ALL BBS AND NETWORKS 

EVERYTHING YOU NEED TO LOG ON 
NOTHING MORE TO BUY 

"REQUIRES 16K BASIC + MODULAR PHONE SERVICE • ADD 52 SHIPPING IN CONTINENTAL UNITED STATES 

DAYTON ASSOCIATES, INC.· 
7201 CLAIRCREST BLDG. C • DAYTON, OHIO 45424 

(513) 236-1454 ,,.. 73 

OHIO RESIDENTS ADD 6% SALES TAX 
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REVIEWS __________________ --, 
micros, but wearing ''galoshes,'' repre­
sented by the amateurish 32-by-16 text 
display and the programmer's inability 
to combine graphics and text on a sin­
gle screen. 

Happily for the countess, though, a 
handsome prince bearing a pair of 
dainty slippers has arrived on his 
charger. Rainbow Connection Soft­
ware's Screen Machine and Super 
Screen Machine make the CoCo 
screen display equal to its other good 
qualities. 

The Screen Machine and Super 
Screen Machine are comprehensive 
software systems that produce high­
resolution graphics text displays in se­
lectable densities while offering you 
many sophisticated commands to en­
hance the screen environment. 

Both programs offer complete 
screen control, while Super Screen 
Machine offers extended utility with 
additional controls and a unique sys­
tem to use Super Screen Machine's 
features for machine-language pro­
gramming with Radio Shack's ED­
TASM +. 

Both packages include three pro­
grams plus the screen generator itself. 

A machine-language preloader au­
tomatically loads the Screen Machine 
into the upper memory of 16K, 32K, 
or 64K. The 64K option also transfers 

High Scores 

all ROM-including ROM packs­
into RAM, and it stays that way even 
after reset. 

You'll first notice that the Screen 
Machine has replaced the familiar text 
screen with an expanded green screen 
and up to 64 black characters. The 
program commands give you total 
control over the screen environment 
but do not interfere with any of Ex­
tended Color Basie's command set. 
But the Screen Machine is much more 
than a program to draw text letters on 
the graphics screen. 

System Features 

The Screen Machine offers four 
standard and four double-width char­
acter sets in PMODE 4 and 12 densi­
ties from 64 characters by 24 lines to 
16 characters by 8 lines. The program 
is functional on all graphics pages and 
in all PMODEs, with Basic and arti­
facted colors for all characters. 

You have two-character commands 
to use program functions either from 
the immediate command mode or 
from commands imbedded in Basic 
programs. You can call up a help 
screen at any time to refer to available 
commands. 

The Screen Machine lets you use 
subscript and superscript, automatic 
underlining, and double-width char-

We have more high scores coming in each month. Keep them coming. 

Mark E. Reynolds Mud pies 113,800 
Bennington, NH Tut's Tomb 39,3(i() 

acters and provides scroll-protection 
for the top and bottom of the screen. 

You also get a full ASCII 224-char -
acter set, including true lowercase let­
ters with descenders, an improved cur­
sor, slashed zero, and Greek math 
symbols, plus characters representing 
lunar landers, stick figures, tanks, 
planes, electronic symbols, and so on, 
for animated games or displays. 

The Super Screen Machine adds 
features such as a variable scroll rate, a 
variable key click, a break-key disable, 
10 definable commands, a patch to 
use the program's features with Radio 
Shack's EDTASM+ cartridge, and a 
dynamic graphics screen dump. 

Both programs also include a char­
acter-generator program that lets you 
create your own full character set of 
either letters or symbols, pixel by pix­
el, to use in your own programs. If 
you need a special character set-say 
Russian Cyrillic letters-you can build 
them for later use. It took me about an 
hour to make a new character set. You 
also get a demonstration program to 
help you explore the various aspects of 
the Screen Machines. 

Screen Machine Commands 

The Screen Machine has an alter­
nate color set command that takes 
control from Basie's COLOR com-

screen Machine review continued-p. 35 

The Frog 20,340 
Solo Pool 80 

Peter Paplaskas Bag-It-Man 46,800 Michael Povinelli Buzzard Bait 155,750 
Pembroke, NH E. Hartford, CT 

Ray Gallantry Bloc Head 64,275 Peter Stumpf Robottack 1,080,000 
Brampton, Ontario Keys of the Wizard 632 McHenry, IL Doodle Bug 880,000 

(Level 1) Trap fall 75,000 
Dan Shargel Whirlybird Run 78,450 Donkey King 188,000 

Arroyo Grande, CA Cosmic Invaders 100,000 
Doug Burke Lancer 117,700 Berserk 9,150 

Kenora, Ontario Eric W. Lund Grabber 42,850 
Greg Burke Colorpede 1,376,4(i() Millington, NJ Firecopter 65,280 

Kenora, Ontario Doodle Bug 1,470,200 Pinball 48,700 
Zaksund 556,780 Bird Attack 54,900 
Pyramid 200 Moon Hopper 61,870 
Ninja Warrior 74,500 Zaxxon 81,900 
Frog Trek 14,700 Megabug 5,900 

M.A. Brickles Defense 103,6(i() Planet Invasion 79,200 
Allen Park, MI Scarf man 121,600 Invader's Revenge 16,300 

Death Trap (i(),838 
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"NEW 

SUN SOFTWARE 
P.O. Box 7498 

Wilmington. OE 19803 
(302) 764-8328 

SUN REPORTER 
.. ULTIMATE WORD-PROCESSOR** 

85/24 64/24 51/24 42124 -- True Upper-Lowercase. Switch to any of formats by a 
Single Key Command 

Full Width Screen Display -- What you see on the Screen is what you will get trom 
the Printer 

Full Screen Editing -- Single Key Commands for lnsen. Delete and Change 
Embedded Control Codes for - Underline . variable Lener sizes . sub-/super-script 
Global Search/Replace 
Right Justitication. Block Move. Block Copy, etc. 
Simple Disk or Cassene 1/0 -- Merge files frorT\ Cassene or Disk 
"PBJ's Word Pak" version available S29.95 
·specify system/printer 

32K EXB Cassene I 29.95 
Disk I 34 .95 

SUN DISK MANAGER 
Alphabellcal Soning - Filenames and Extension • Directory on the Screen - to at a time - or 
on the Printer • Single Key Commands for Rename . Delete . Run ana Copy file • Save a 
Spare Directory Track and Recall it tor an Emergency • Routine for Cleaning Disk Head 

t6K or 32K Disk I 19.95 

Do You Like 8 R A H M S ? ? 

Famous Classic Musics played by Computer • Polyphonic - Four Pan Harmony 
Chopin . Beethoven. Mozan. etc. 16K I 12.95 

3M 

•• 

D'ISKETTES 
5 t W SS/DO S25 . 00 Box ot 10 
Head Clea111 ng Kit S22.00 For 30 Cleanings 

We accept Visa. Master Card . Money Order or Personal Check 
Please Add 52 for Shipping & Handling 

!S3 .50 for C.O.D) 

•• •• •• •• •• • • •• •• • • •• 

HELP! 
Help me think of the letters 

I need to complete this word! 

T~- GALACTIC 
Irri:~·IL AM FF.' EPE HANGMAN 

an.,, an ,, -r.IR 16K ECB and 32K ECB 
·~ .~ versions Included 

~uG A R $1~95 

• Expand your vocabulary 
• Improve your spelling 
• 700 words Included 
• Create your own flies of words 

-~our child's spelling list 
- your most misspelled words 
- your child's vocabulary lists 

• Great high resolution graphics 
• Exciting animation 
• Super sound effects 

SUGAR SOFIWARE 
2153 Leah Lane 

Reynoldsburg, Ohio 43068 
(614) 861-0565 

.... 144 

::! ~ per 0t1"':n'."' ..= 
uHte tax. C"oo orders are wel· 
come . CIS orders EMAIL to 
70405, 1374. OeMr Inquiries In­
vited. 

A complete catalog of other sweet Sugar Software products is available. 

•• • II •• •• •• •• •• •• •• •• •• I 

• A Picture Is Worth. II 

• • 
• • • • • • 

• • • • 
• • • • 
• • • • 
• • • • 
• • • • 
• • • • 
• II 

• • • 
• 

'" C.: • 
II ..-214 • • • 
• • • • 
• • • • 
• P.O. BOX 813 • • • 
• 

N. Bergen, N.J. 07047 • • (201) 330-1898 II 

• •• •• Ii • II a I! • 11111 •m II. •• •• II • •• •• •• •• •• •• •• •• •• •• • • • 
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Kit for the BO's 

Don't program without it. 
Technology in transition. Changes in hardware, soft­

ware, disk systems, printers and modems-the list goes 
on. It's all happening so fast . How do you sm vive in the 
fast-paced computer world? 

With the help of 80 MICRO, the largest single source of 
information for yom TRS-80*. It's required reHding for 
those who want to dL~ver : 

•TUTORIALS- To help you become a better program­
mer whether you're a beginner or an old hand. 
•ITTILITY PHOGRAMS- Designed to let you get the 
most from your system. 
•NEW APPLICATIONS- In science, btLtjness, and the 
home. 
•NEW PRODUCT REVIEWS-Straightforward eval­
uations of state-of-the-art hardware a~d software that 
give you the facts before you buy. 
•NEW GAMES- Scores of innovative new games offer-
ing a real challenge and lots of fun. · 
With 80 MICRO in hand you won't just survive. You'll 

prosper in the Age of the Computer . 
Subscribe today. Use the coupon below, the attached 

card, or call toll free 1-800-258-5473. In NH call 
1-924-9471. 

gi ---

Yes, I want to subscribe to 80 
MICRO. Send me 12 issues for 
only $24 .97* • . 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. 

D CHECK/MO D MC 

D VISA D AE D BILL ME 

Signature~----·------ Exp. Date~----

Name _ _ ______________ _ _ _ _ 

Address ------------------~ 
City ___________ State. _ _ ~ip ___ _ 

Canada & Merico$27.97/J yr . only US Funds. 
Foreigti Surface $44.9711 yr . only US Ftmds dra w n on US Bank. 
Please allow 6-8 weeks for delivery. 

•TRS-80 is a trademark of Radio Shack, a division of Tandy Corp. 
••This price voids all previous offers. 

345F4 

80 MICRO • PO Box 981 • Farmingdale, NY 11737 



REVIEWS ___________________ ~ 
Screen Machine reviewcontinuedfrom-p. 32 

mand and lets you use two color sets 
on the same screen. Basic controls 
one, and Screen Machine controls the 
other. 

You can also get the so-called "arti­
facted colors" that Basic doesn't gen­
erate. The Screen Machine turns on ev­
ery other pixel in PMODE4 to create 
these alternate colors. You can paint in 

PMODE4 by POKEing location 178 
with a one or two and omitting the fore­
ground color in PAINT commands. 

You can type the Screen Machine 
commands right on the screen and en­
ter more than one command at a 
time-up to 31 characters, separated 
by commas or spaces. You can change 
and execute the commands while a Ba­
sic program is running, and imbed 
them in your own Basic programs. 

Screen Machine contains its own er­
ror messages that identify Screen Ma-

_;j • +:~ ~= r-s p::= r l:.h:r.:2 
Ct •:J ' -•- 7= :> l >s:~ ~ J i ·: i f:. r-( 

chine command errors without crash­
ing the program. This error-trapping 
ensures that you don't lose your Basic 
program due to a Screen Machine 
command error. The messages point 
to syntax, length, range, switch, or 
missing command errors. 

You can interface Screen Machine 
and Super Screen Machine to specific 
commands in Extended Color Basic: 
specifically, the CLS#, all PMODEs, 
SCREEN, COLOR, PRINT TAB, 
and PRINT@ commands. The pro­
gram interface accommodates comma 
field width and lowercase letters. For 
instance, Screen Machine automati­
cally accommodates PRINT TAB 
commands to the character density 
you choose. 

Documentation 

Documentation is, in a word, excel­
lent. The attractive, 20-page book is 
detailed and easy to understand. Clear 

instructions show how to use the pro­
grams, how to interface the program 
with Basic, and how the advanced pro­
grammer can create his own routines 
and new uses for the Screen Machine 
system. 

Rainbow Connection Software's 
documentation could become the de­
fmitive example for all software docu­
mentation. 

Summary 

Screen ·Machine and Super Screen 
Machine are well worth the price. The 
systems have no faults worth mention­
ing and flexibility too great to detail. I 
am excited about the vistas these pro­
grams open up on the CoCo's screen. 
Screen Machine is a real bargin; but in 
my opinion, Super Screen Machine is 
your best buy, even if you never use it 
with EDT ASM + . Throw away those 
flopping galoshes and put your Coco 
in silver slippers. • 

32 Char/l 1ne : 
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Sample Super Screen Machine and Screen Machine Monitor Displays 

Game ware 
This month's games offer some of 

the best arcade action your CoCo 
has ever known. 

Programmer's Guild 

I first looked askance at Ninja War­
rior (The Programmer's Guild, P.O. 
Box 66, Peterborough, NH 03458, 
$29.95, 16K cassette) as a program 
that just took too much liberty with 
the Ninja legend. It seemed like a silly 
rehash of the Moon Hopper idea, with 

the moon buggy replaced by a neo­
phyte martial artist who must jump 
and kick his way through the hazards 
along a mountain road as he tries for 
the title of Ninja Grandmaster. 

Well, I' ll never believe that the 
mountains of feudal Japan ever saw 
such goings on, but a few rounds of 
play showed me that this game was a 
true challenge to my reflexes and 
judgement. 

Your Ninja begins as a white belt 
and works his way up through 16 
levels. The first two or three levels are 
rather easy-even boring-but when 
you get near the black-belt stage, 

things really get interesting. 
The hazards as you progress are 

more numerous and varied and come 
more quickly. Not only must you have 
uncanny reflexes to meet each new 
threat, but the way you meet it will de­
termine the choices you have against 
the next one. You might find yourself 
jumping over flames, kicking a sword­
wielding attacker, and somehow try­
ing to fend off a speeding arrow, all at 
the same time. 

Ninja Warrior presents a real chal­
lenge to your physical and mental re­
actions, and deserves a high score 
among CoCo games. 

HOT CoCo May 1984 35 



REVIEWS __________________ ~ 
Aardvark Action Software 

Bag It Man (Aardvark Action Soft­
ware, 2352 S. Commerce, Walled 
Lake, MI 48088, $24.95, 32K cas­
sette/ $29.95, 32K disk) is a fine exam­
ple of the CoCo's arcade-graphics ca­
pabilities, and it's a great game. This 
one doesn't demand too much of your 
reflexes (except when you try to hop 
on the moving mine cars), but it will 
certainly tax your planning skills. 

You control a somewhat misguided 
individual who tries to steal sacks of 
gold from a mine. Two guards chase 
the thief around, but he can enjoy 
dropping the sacks on their heads, 
tricking them into falling down a mine 
shaft, or whacking them with a 
pickaxe. 

But try as he might to do them in, 
these resilient and purposeful watch­
dogs are down (with cute little stars or­
biting their poor bashed-in heads) for 
only a few seconds. Then they're up 
again in hot pursuit for one of the 
most amusing predicaments your 
Coco will ever get you into. 

Computer Shack 

Cashman (Computer Shack, 1691 
Eason, Pontiac, MI 48054, $27.95, 
32K cassette/ $29.95, 32K disk) is al­
most an aerial version of Bag It Man, 
and another example of excellent 
Coco graphics. 

This game offers joystick control of 
the Sheik or the Sailor-or both in the 
two-player mode-who must climb 
and jump up and across girders, lad­
ders, conveyor belts, and chains to 
grab stores of cash located around the 
screen. 

Although it would be difficult to 
find better graphics, I don't find 
Cashman much of a challenge in the 
single-player mode. Not that it's easy, 
it just lacks the motivational factor to 

Cashman 
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keep me playing. Falling, or touching 
one of the bizarre "kats" that roam 
the screen, causes no immediate dam­
age-it just costs you a power point. 
But when you run out of these points, 
your game is over. 

With the added incentive of com­
peting against a second player, how­
ever, the game becomes much more 
interesting. And Cashman is a true 
two-player game, because both play­
ers are on the screen at the same time. 

Chopper Strike 

Chopper Strike ($27 .95, cassette/ 
$29.95, disk-both tape and disk con­
tain 16K and 32K versions) is another 
Computer Shack program. In it you 
maneuver a helicopter through enemy 
territory, destroy as many of their de­
fenses as possible, and rescue your 
own men who happen to be standing 
around down there. 

The graphics in this one are not 

Tips 
Do you have a hot tip on a game, 

or need one? Share your discoveries 
and frustrations here. 

In Radio Shack's adventure, 
Bedlam, type PLUGH after you 
get a lobotomy. It will cure you in­
stantly. 

Richard Wasserman 
Brooklyn, NY 

How do you get out of the maze 
and obtain a spell in Madness and 
the Minotaur, and how do you load 
the gun in Keys of the Wizard? 

Ray Gallantry 
Brampton, Ontario 

nearly as detailed as those in Cash­
man, but I find the game much more 
engaging, especially for those who ex­
cel in using the joystick. Chopper 
Strike gives you very accurate control, 
and you need it-especially when you 
must slip past heat-seeking missiles or 
navigate through narrow, protected 
tunnels. 

If you appreciate precise move­
ment, dodging, and planning as you 
wend your way through more difficult 
obstacles, take a look at Chopper 
Strike. 

Spectral Associates 

Storm Arrows (Spectral Associates, 
3418 S. 90th St. , Tacoma, WA 98409, 
$24.95, 16K cassette/ $28.95, 16K 
disk-Color Basic) is the odd man out 
in this month's Gameware selection. 
Its graphics and concept are much 
simpler than any of the others, but it's 
by no means an easy game. 

The screen displays a grid represent­
ing the streets of an extraterrestrial 
city. V-shaped Storm Arrows and an 
Imperial Pursuit Cruiser patrol these 
streets, and you must fight them off 
with an I-shaped representation of a 
land skimmer. 

At first, Storm Arrows appears less 
interesting than any of the other four 
games, but then so would a chess 
board when compared to the one from 
"Candyland." But to keep your land 
skimmer on the streets very long re­
quires lightning reflexes. 
· Storm Arrows uses simple elements 

to provide good arcade action, espe­
cially for those with Color Basic ma­
chines. Unfortunately, the joystick 
control is a hindrance here. It's dif­
ficult to position the stick correctly to 
make all the necessary quick turns. 
An arrow-key-control option in this 
game would be an important irnprove­
ment.-M.E.R. • 

Storm Arrows 



Macrotron * * 
Proudly Introduces Our New 
''Premium'' Keyboard-
The Best For Your 
Color Computer 

The Best Keyboard 
All the features of our popular PROFESSIONAL KEYBOARD: 
No gluing, soldering, or cutting-plugs right in. 
High quality construction assures years of trouble-free operation. 

PLUS 
Attractive low profile 
Extended Radio Shack layout 
Silk-Smooth feel 

The Best Software 
Our V ersakey Software enhances 
the keyboard's utility: 
*Auto-repeat, n-key rollover and type-ahead 
* F-1 becomes DEFINE, 

F-4 becomes CTRL 
* May define up to 128 keys 

(including SHIFT, CTRL, and 
SHIFT-CTRL combinations) as 
strings of up to 80 characters each. 

* Supplied on cassette, may be copied to disk. 

The Best Manual 

"Have Josie ship yours today!" * Very complete documentation (including 
plenty of figures to illustrate the keyboard's 
installation and versatility). 

The Best Prices 

The "Premium" Keyboard (including software) .... . . . . . . .. .. . ... . ........ .. . . .. . .... $79.95 
The "Professional" Keyboard (including software) . . . .. .. . . ... . . ... . . . . . . . . . . .. . .. .. . . $59.95 
The "Versakey Software" ....... . . .. .. .. . . .. . . . . .... .. ... . ... . ..... ... . . ..... . .. . $ 9.95 

Please specify your computer's PC board type if known. Otherwise, specify the complete catalog 
number and serial number. 

**Micronix Systems is a subdivision of Macrotron Systems Corporation. 

MACROTRON SYSTEMS CORP. v-203 

8147 Delmar Blvd. 
St. Louis, MO 63130 

(314) 721 -3356 
Telex 704523 Answer Back·MACANITA STL UD 

Terms: Prepaid check or money order, Mastercard or Visa. 
Shipping Charges: U.S. $3.00, Canada $6.00, COD $5.00 (No COD's to Canada). 
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REVIEW 

BY GUIER S. WRIGHT 

HOT CoCo STAFF 

OS~9 POWER 
FOR THE FEW 

ease of use documentation 
performance error handling 

101-----t-----t--,--_,,.--t------< 
9 >----+-----+-----+-------< 
8 1---~-t-----t--,--,---t------< 
7 >----+-----+-----+-------< 
6 l--~4-'-'+----.+--,-~=-4------1 
5 1----+-----+-----+------< 

4 1-----'-+----t--,----t------< 
3 1----+-----+-----+---~ 
2 t----,~~~~-;,---+-....,."-''7'--t-'7'--'--~ 
1 

Application Software 

OS-9 Disk Operating System 
Tandy/Radio Shack 
300 One Tandy Center 
Fort Worth, TX 76102 
Cat. No. 26-3030 
64K 
$69.95. 

Microware and Motorola mod­
eled OS-9 upon Bell Telephone 

Laboratories' Unix system for mini- and 
microcomputers. The technical manual 
says that those familiar with Unix-based 
systems should "feel quite comfortable" 
with OS-9. However, those familiar on­
ly with Radio Shack's RSDOS or FLEX 
might be in for a long and possibly frus­
trating experience. 

OS-9 is more than just a method of 
getting information to and from a disk 
drive. It is a complete operating envi­
ronment in which the system itself con­
trols all input/output, memory man­
agement, command interpretation, and 
even the computer. It is almost as if 
OS-9 were a software computer without 
38 HOT CoCo May 1984 

OS-9 is the powerful tool 
the Shack claimed. But 
not everyone needs or can 
use this new CoCo DOS. 

a CPU, ROM, or RAM. It uses the Col­
or Computer's hardware, ROM, and 
RAM to do the manual labor the way 
that a CPU might use a character-gener­
ator chip. 

This concept might be a little hard to 
visualize, but it means that OS-9 can 
work with almost any hardware config­
uration if you properly tailor it, and 
that is one of OS-9's main advantages. 
You can modify it to work with any 
number of systems, languages, comput­
ers, or peripherals. For the Color Com­
puter owner, this means flexibility, soft­
ware interchangeability, and access to 
numerous languages not normally 
available under RSDOS. 

First Things First: The Manuals 

When you first open the OS-9 pack­
age, it seems that OS-9 consists entirely 
of instruction manuals. The box con­
tains a software-registration card, a six­
month subscription card for Radio 
Shack's TRS-80 Microcomputer News 
magazine, a 31-page Getting Started 
with OS-9 instruction manual, a 172-
page OS-9 Program Development man­
ual, a 139-page OS-9 Commands manual, 

a 178-page OS-9 Technical Information 
manual, and OS-9 boot and System 
Master disks. 

It might seem that 520 pages of in­
struction would be more than enough 
information about the new operating 
system. Maybe, maybe not. 

The first manual, Getting Started 
with OS-9, begins at a good pace. It 
is well written, clear, and sometimes 
overly simplified, but not condescend­
ing. There are no cartoons or childlike 
explanations, which is refreshing. 

Perhaps Tandy has decided that all 
Color Computer owners are not 9 years 
old, and that quite a few of us are more 
serious about programming. And OS-9 
is an operating system for the serious 
programmer. 

Unfortunately, Getting Started with 
OS-9, and the registration and subscrip­
tion cards are the only things clearly 
written. A few cartoons would improve 
the program development, commands, 
and technical manuals. I'd rather see 
things the old way and be treated like a 
child than to be forced to interpret what 
the manuals are trying to say. 

They bounce around between self 
adoration (it seems as though at the be­
ginning of each section you must be told 
what a wonderful and powerful system 
OS-9 is), references to other sections of 
the manuals (there doesn't seem to be 
any order in which to read the three 
main manuals, and each of them refers 
to the other manuals as if you have­
or sometimes haven't-already read 



FOR DUALITY EDUCATIONAL 
SOFTWARE 

LOOI< FOR THIS EMBLEM 

SEND 
FOR FREE 
CATALOG 

Dealer 
inquiries 
invited 

TCE PROGRAMS INC. 
P.O. BOX 2477 GAITHERSBURG, MARYLAND 20879 

TM 

~390 
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them), and explanations so filled with 
technicalese that I doubted whether 
even the writer of the manual knew 
what he was talking about. 

The author assumes far too much of 
the reader. To even begin to understand 
some of the concepts, you must read all 
three manuals at once and then reread 
them again and again as you try to piece 
together various ideas and definitions. 

The OS-9 manuals are a serious prob­
lem. They are close to being incompre­
hensible. Granted, OS-9 is a very dif­
ferent and complicated system that is 
difficult to explain, but I'm sure the 
manuals will confuse many people. 

However, they are not without bright 
spots. For example, the definition of 
Sleep (a command that suspends opera­
tion of a program for a set amount of 
time) offers the following passage 
(punctuation is just as it appears in the 
manual): 

The, List command starts running as a child 
process invoked from shell, and is run as back­
ground task. The Sleep command then puts shell 
to sleep indefinitely. When List eventually en-

40 HOT CoCo May 1984 

counters the file nothing, which doesn' t exist, it 
terminates, and sends a signai (the error status), 

, which wakes up shell . 
It 's important to note, that if the error hadn ' t 

occurred, shell would have slept forever. (The key­
board is not read while th shell sleeps.) The only 
way out, would be to re-boot. 

The section on creation of new pro­
cesses offers this: 

If a parent process creates more than one child 
process, the children are called " siblings" with 
respect to each other. If the paient/child rela­
tionship of all processes in the system is ex­
amined, a hierarchical lineage becomes evident. 

Granted, these passages are taken out 
of context, but you get the feeling that 
most of the mai-iuals were written out of 
context. I kept feeling as though I 
should have read a 300-page explana­
tion of OS-9 before starting any of the 
three manuals. 

However, there is a Jot of informa­
tion in this documentation, if you can 
decipher it, and even a minimal under­
standing will reveal OS-9 as a very 
powerful tool. 

But What Can It Do'? 

OS-9 is an oulstanding file manager 
with the ability to create directories, 
subdirectories, and sub·-subdirectmies, 
each with its own files (fiies that can 
contain any sort of information in­
cluding text , data, or programs). The 
many ways in which you can access 
these files as program modules or 
macros show OS-9' s potential for 
organized program development. 

You can access each file either from 
the immediate mode or from other nm­
ning programs for input or output. You 
can use them in combination with other 
programs, either sequentially or concur­
r ntly using another OS-9 feature: 
multitasking. 

Muititaski:ng gives primity to cer'tain 
tasks. For example, a program that re­
quires orJy occasional processing, such 
as one that spends much time waiting 
for you to enter data, gets a lower 
priority than one that can. run without 
waiting for a keyboard response, such 
as printing something already m 
memory. The higher-priority program 
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SAIGON: THE FINAL DAYS $24.95 -
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gets more CPU time. 
OS-9 can run any number of tasks 

concurrently, but the law of diminish­
ing returns says that sooner or later 
you'll overtax the 68()l)'s capabilities 
and slow execution. Multitasking also 
means multiuser, so more than one ter­
minal can access the Color Computer, 
although I suspect that even two will oc­
casionally demand more than the com­
puter can handle, depending on what 
you are doing. 

OS-9 also comes with an assembler 
and debugger for developing machine­
language programs. You can use the 
assembler to generate OS-9-based pro­
grams, or you can switch to standard 
68()1) to write programs for systems 
without OS-9. 

With the debugger and the ability to 
create macros for program develop­
ment, OS-9 is an Assembly-language 
programmer's dream. If you choose to 
write machine-language programs that 
will run under OS-9, there are some 
tricky but powerful new commands and 
techniques to master. 

Since OS-9 manages all 1/ 0 , selects 
load addresses based on memory avail­
able at run time, and uses the interrupts 
extensively, there are a number of 
things to keep in mind when writing 
Assembly-language programs. Among 
other things, you must make all 1/0 
operations through system calls (a bless­
ing or a curse?), and all code must be 
position-independent (meaning a lot of 
PC-relative addressing). You must use 
interrupts carefully, and you cannot use 
extended addressing. 

If the last paragraph was gibberish to 
you, think carefully before rushing out 
to buy OS-9 as a way to learn Assembly­
language programming. On the other 
hand, if you started ticking off ways to 
modify that program you wrote last 
week so that it will use only indexed and 
direct-page addressing and leave the 
FIRQ and IRQ masks alone, then OS-9 
is probably the right system for you. 

The debugger is useful and even adds 
a few features like a calculator mode 
that displays hexadecimal-decimal-bi­
nary conversions and a method of 
PEEKing memory using indirect ad­
dressing. 

Of course, there are a few commands 
that are specific to OS-9. For example, 
L finds the beginning address of a pro­
gram. (Since the beginning address of a 
program changes depending upon the 
location at which OS-9 loads the pro­
gram, the debugger uses an image of the 
program and its register values.) 

OS-9 also has a text editor that you 
can use to change files, programs, and 

so on. It is by no means a word-process­
ing-type text editor (although you could 
use it as one if you absolutely had to). 
The commands and techniques for it are 
complicated and difficult to use. Many 
of the functions seem useful, but just as 
many seem useless. 

I wasn't impressed with the text edi­
tor. It is serviceable and will make de­
veloping programs a little easier, but 
until you know it well, expect to be 
searching the manual over and over 
again. 

To Buy, or Not to Buy? 

So, should you rush out to buy OS-9? 
It depends upon what you plan to do 
with it. OS-9 is only a framework on 
which you can build, but not everyone is 
a master carpenter. OS-9 is a handful of 
powertools (not including Basic) with 
all the instruction manuals written in 
Swahili. You get no blueprints or 
diagrams or charts to help you con­
struct your mansions. 

If you are a competent Assembly­
language prograrrimer, then OS-9 is 
probably the best development tool you 
can buy for your Color Computer. You 
could consider it an assembler/debug­
ger package that lets you do things other 
assemblers won't. There will be frustra­
tions with the manuals and some of the 
procedures required in writing pro­
grams, but the advantages should 
outweigh these problems. 

OS-9 is a sophisticated operating sys­
tem that definitely expands the Color 
Computer's potential. You can use 
Pascal, C, and other high- and mid­
level languages with OS-9, and it is per­
haps the most economical way for Col­
or Computer owners to gain access to 
new programming languages. 

For a student majoring in computer 
science, this system is ideal for home 
study. For the engineer, scientist, or 
programmer, OS-9 provides the ele­
ments needed to work on program de­
velopment at a reasonable cost. For the 
software developer, there is still a ques­
tion about how many people will pur­
chase OS-9. For the dedicated hacker 
who just can't get enough hard-core 
Color Computer beeping, OS-9 will 
provide a monumental challenge. 

But for the Basic programmer, part­
time player, or prepackaged software 
user, I don't think that OS-9 is worth 
the money. I have not seen Basic-09 yet, 
and it could turn out that with both 
OS-9 and Basic-09 more people can use 
the power and flexibility of this system, 
but $170 seems like a lot of money to 
spend if you are just going to play 
around. • 
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BUSINESS 

BYJAMESJ.BARBARELLO 
------1\a±~~I 

Gain control over where those dollars go 
with this home/ office financial management program. 

H ere's a chciJlenging idea . Take a 
sophisticated Model II data­

management program and implement it 
on the CoCo. Remember, the Model JI 
has over 30K available in Basic, about 
400K storage on a single disk, and a 
number of advanced cornmands. Do it 
all on a minimal system; a 16K Extend­
ed Color Basic CoCo with only cassette 
storage. 

I converted my Model II FinanciaJ 
Transaction Recorder program (FTR) 
for use on the CoCo. FTR (Program 
Listing I) records any type of financial 
transactions. It <tJlows you to define I 0 
sepCJiatl" transaction categories and as­
sign each transaction to one category. It 
also allows you to obtain det<tiled re­
ports on your transactions. FTR can be 
used as a checking-account tracker, a 
household budget manager, and a 
small-business bookkeeping system, 
among other things. 

Each entry in FTR is called a record. 
A group of records is cCJJled a file. A sin­
gle file can contain as few as one or as 
many as 100 records. FTR uses a com­
panion program, Tally, to produce de­
tailed reports. For any given report, 
Tally (Program Listing 2) can process 
an unlimited number of files . 

A record is made up of five different 
types of information or fields. The five 
fields are payee (21 characters) , date 
(eight characters), cimount (I I charac­
ters), category (one character), and 
check number (JO chG1sacter.s). Each 
field is a string literal; that is, the field 
accepts whatever characters you enter, 
even if they don't make any sense. The 
value of the amount field is used in the 
reports, as is the value of the category 
field (to determine the assigned transac­
tion category). 

FTR is menu driven . When you be­
gin, you cise asked if you want to start 
any new file with record l. You can an­
swer N (no) and identify any starting 
record number. For ex<1_mple, suppose 
you use FTR as a checking-account 
tracker. You enter the maximum 100 
records and your first file is full. You 

then start a new file with record IOI . 
This lets you create an unlimited-length 
data base. After entering the starting 
record number, you are presented with 
a menu containing five tasks. 

Task 4 is " read a file from tape." As­
sume you have an existing file contain­
ing records 101- 114. Regardless of how 
you answered the starting record ques­
tion, when you read this file using task 
4, it tells FTR that your file begins with 
record IOJ and has 14 records. Task 4 
also reads in the l 0 category definitions 
((}-9) that were previously saved with 
the file. When the file has been read in, 
you are returned to the menu . 

If you now select task 2, modify data, 
you can change any of the I 4 records 
you just read in . Selecting task I, add 
data, lets you add records to the current 
file (the next reconi added is CJutomati­
cally a~signed the number 115). You 
might also wish to change categories. 
Selecting task 3, define categories, pro­
vides you with that capability. When 
you are done with all additions and 
modifications, select task 5, end . 

Task 5 allows you to store the new or 
modified file to tape. But tape systems 
can be much Jess reliable than a disk . 
After you finish recording the file, FTR 
advises you to rewind the tape to verify. 
FTR then reads back the file and com­
pllres it to what should have been re­
corded . If there is any difference, you 
are informed that a read error has oc­
curred. FTR then returns you to the 
menu so you can refl~cord the file . 

FTR is an in-memory system in that 
all the information being processed is 
placed in the memory at the same time. 
Most data systems use a random-access 
method where only the record being 

-- -- --- ---- --------, 
System Requirements 

l6KRAM 
Extended Color Basic 

Printer (optional) 

processed need be in the memory. In­
memory systems are faster than ran­
dom-access systems, but they require 
more memory. 

A simple calculation for FTR shows 
that you need 5,100 bytes alone to hold 
the 100 possible records. Because of 
this, you must be innovative in creating 
your program and having everything fit 
in a l6K CoCo. You need to go through 
Listing I for FTR and Listing 2 for Tal­
ly to see how they work. An under­
standing of the programs also allows 
you to use them more effectively. 

FfR 
In Listing l , line IO (PCLEAR) al­

lows you to use memory normally re­
served for graphics. In addition, 8,000 
bytes are reserved for string storage. 
Line 20 initializes the A$ array that 
holds your records, and the C$ array 
that holds the category definitions. The 
first C$(0) is defined as general. 

Line 30 defines the L Oength and 
location) array. Elements l- 5 indicate 
the length of each field, while elements 
6- IO indicate its starting position in the 
A$ record. For instance, the date (field 
2) for a record (A$(i)) is eight characters 
long (L(2) = 8) and starts at position 22 
(L(7) = 22, where 7 is 2 + 5). Knowing 
this, you can extract the date from rec­
ord 4 by citing MID$(A$(4),L(2),L(7)). 

Line 40 checks for an initial run of the 
program (T = O) and branches to a sub­
routine at line 1000. This subroutine al­
lows you to define the start record num­
ber for a new file . Line 50 prints the 
menu and line 60 obtains your choice by 
way of the subroutine at line IOSO. The 
I050 subroutine is used extensively 
throughout the program. It simulates 
the Model II function INPUT$(1) that 
retrieves a single keystroke. This sub­
routine also creates a cursor (blinking 
question mark) to Jet you know it is re­
questing a response. 

Line 70 initializes A$(0), used as tem­
porary storage when adding or modify­
ing a record. Instead of modifying the 
record's array element directly, it is 
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temporarily placed in A$(0) and worked 
on. Then, if you wish to cancel modifi­
cations, the actual record remains in­
tact. Line 70 also routes execution to 
the subroutines you selected and, upon 
return, sends you back to the menu at 
line 40. 

Subroutines 1-5 begin at lines 100-
500. Task 1 begins· at line 100, which 
prints the task title and sets M (modify 
record) to LR (last record) plus one. If 
100 records have been identified (LR­
SR + 1 = 100), line 105 prints an "alert" 
message and returns you to the menu 
where you can select task 5 to save the 
file. Otherwise line 110 passes execution 
to the data-modification subroutine at 
line 1100. Since the A$ array was pre­
viously initialized to all periods, all rec­
ords exist (although LR points to the 
last valid record). Adding a record is 
merely an act of modifying the null rec­
ord and adjusting LR to indicate it is 
now valid. 

The subroutine starting at line 1100 
begins by creating the screen as shown 
in Fig. 1. Line 1110 calls the INPUT$(!) 
subroutine (line 1050) that causes a 
blinking cursor to appear directly to the 
left of the first field. Line 1120 checks 
for an up arrow (ASC(94)) or a down 
arrow (ASC(IO)) and moves the cursor 
up or down within preset limits. If 
neither is sensed, line 1130 checks to see 
if shift and clear were pressed 
(ASC(92)). If so, execution returns to 
line 110. 

If all of these tests fail, it indicates 
that data is to be entered. Therefore line 
1140 retrieves a string of characters 
from the keyboard. If you press the en­
ter key only (LEN(A$) = 0), line 1140 
causes execution to return to line 110, 
which sends you right back to line 1100. 
In this manner, if you inadvertently se­
lect a field for change, simply press en­
ter, and the field is left unaffected. 

When a valid input is received, line 
1040 determines the field number (1-5) 
from the cursor's current position (X). 
Line 1150 then places this input into the 
proper position of A$(0) by way of the 
MID$ function. If the input is shorter 
than the field length, the field is padded 
with periods. Then execution returns to 
line 110, which again goes to line 1100. 
This process continues until the shift 
and clear keys are pressed . Since A then 
equals 92, execution continues with line 
120. The current cursor position (X) is 
stored in a temporary variable (P, for 
position). Then execution passes to the 
Save Prompt subroutine at line 1200. 

Here you are given three choices. By 
pressing the key shown in reverse video, 
you can elect to either save the new/ 
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modified data, restore the unmodified 
record, or continue where you left off 
before you pressed shift and clear. Line 
1220 causes the question to be asked un­
til one of the three options is chosen . 
Line 1230 blanks out the previous 
prompt. If you wish to restore, line 1240 
retrieves the valid record, places it back 
into A$(0) and then passes execution 
through line 1280 to subroutine 1300. 
Here you make your choice to either 
continue, or return to the menu. 

If you elect to continue (A$<>"S" 
in line 1250), X is retrieved, A$ is 
set to a null string, and you are re­
turned to line 120. Here the test for a 
null A$ (A$="") is found valid, 
so you are returned to line 110. The 

"Having all your financial 
transactions on file 

is of little use 
unless you can 

get detailed reports. 
This is where 

Tally comes in. " 

last choice (save) is processed begin­
ning in line 1260. Here T (task) is 
checked. If this is a record addition 
(task 1, or T = 1), then the LR pointer 
and M are incremented . Line 1270 
stores the new/ modified data in the 
proper array element, lets you know the 
record has been saved, and then asks 
you whether you want to continue or re­
turn (via the 1300 subroutine). 

Task 2 begins at line 200 where the 
task title is displayed. Line 210 allows 
you to select a valid record number for 
modification. If you input an invalid 
record number, line 220 informs you so. 
Then you are allowed to continue (try 
again) or return via the subroutine at 
line 1300. When a valid record number 
has been input, line 230 transfers the 
record contents into A$(0), and then 
goes to the Add/ Modify subroutine at 
line 1100. The subroutine works iden­
tically, except that when modifying, the 
LR pointer is not incremented. 

Task 3 begins at line 300, where the 
categories (C$ array) are passed to a 
temporary holding area (CT$ array). 
Lines 310-330 display the present 

category definitions. Line 340 calls the 
continue or return subroutine and, if 
you elect to continue, gets your selec­
tion for the category to change. 

Line 350 retrieves your new defini­
tion and stores it in the C$ array. If you 
press enter, however, the current defini­
tion is left unchanged. Line 360 asks if 
the definitions are okay. If not, the 
original ones (in the CT$ array) are re­
stored in line 370. When you indicate Y 
(yes) to the "Categories O.K." prompt, 
you are returned to the menu with the 
revised categories in the C$ array. 

Task 4 begins at line 400. In line 410, 
the tape-file subroutine at line 1400 is 
called after S$ is equated to READ. 
This routine is used for both saving and 
reading a file, so the variable action is 
stated by S$. The subroutine prints ap­
propriate information and then waits 
for you to press the enter key. When 
you do, execution returns to line 410 
where "Searching .. . " is printed. (The 
three extra PRINT statements clear the 
previous prompts.) 

Line 420 opens communications for 
input and retrieves SR (start record) and 
LR (last, or ending record). These are 
displayed in line 430 and used in the 
FOR . .. NEXT loop in line 440 to read 
all data on file . Line 440 also retrieves 
the 10 category definitions into the C$ 
array. Line 450 closes communications 
and informs you the read action has 
been completed. After you press any 
key, line 450 returns you to the menu. 

Task 5 begins at line 500. Line 510 
calls the tape file subroutine with S$ 
equated to store. The first and last 
record numbers are printed for infor­
mation, as well as the current saving 
status. Line 540 opens communications 
for output and saves SR and LR. Line 
550 saves all valid records and the 10 
category definitions to tape. Line 560 
closes communications and advises you 
to rewind the tape to verify. 

When you press enter, execution ad­
vances from line 570 to line 580 where 
communications are reopened for input 
and the start and ending record num­
bers are retrieved and compared. Line 
600 compares each of the valid records 
in tum to those currently stored. If all 
data that is read is correct, line 610 veri­
fies the accuracy of the stored category 
definitions. Line 620 then closes com­
munication and informs you that the 
file has been verified and the program is 
ended. Line 999 ends the program. 

If any data is found to be in error (as 
can occur with a worn tape), execution 
branches to line 1500. Here, the screen 
is changed to orange and a read error 
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message appears. When you press any 
key, the normal green screen is restored 
and you are returned to the menu. In 
this instance, you can select task 5 again 
and rerecord the file. 

Tally 

Referring to Listing 2, the Tally pro­
gram structure is similar to FTR. Line 
30 calls the subroutine at line ()00, which 
formats the screen. The printing of X$ 
in line ()00 simply causes a carriage re­
turn (since X$ is a . null string). Before 
returning, this subroutine positions the 

1 REM** FINANCIAL TRANS RECORDER 
2 REM** NAME: FTR 
3 REM** REV 1, 5 SEPT 1983 
4 REM** 
10 PCLEARl:PMODE0 : CLEAR8000:CLS0 
:LR=0 
20 PRINT@237," WAIT ";:DIM A$(10 
0) : RN=0: FORI=0T0100: A$ (I) =STRING 
$(51,46) :NEXT:FORI=lT09:C$(I) =ST 
RING$ ( 10, 46) : NEXT: C$ ( 0) ="GENERAL 

" 
30 L(l) =2l:L(2) =8:L(3) =ll:L(4) =1 
:L(5) =10:L(6) =l : L(7) =22 :L( 8) =30: 
L(9)=4l:L(l0) =42 
40 CLS0:PRINT" FINANCIAL TRANSAC 
TION RECORDER":IFT=0THENGOSUB100 
0 
50 PRINT@77," MENU ";:PRINT @l28, 
Z$:PRINT" 1. ADD DATA":PRINT" 
2. MODIFY DATA":PRINT" 3. DEFI N 
E CATEGORIES":PRINT" 4. READ FI 
LE FROM TAPE":PRINT" 5. END":PR 
INT:PRINT:PRINTTAB(9) ;"CHOICE?" 
:PRINT 
60 X=400:GOSUB 1050: A=VAL(A.$) :IF 
A<lORA >6THEN60 
70 MID$(A$(0) ,l,52) =STRING$(52,4 
6) :T=A:ON A GOSUB100,200,300,400 
,500:GOT040 
100 CLS:PRINTTAB(7) ;"TASK# 1: A 
DD DATA":PRINTSTRING$ (32,128) :X = 
233:M=LR+l 
105 IF LR-SR+l=l00 THEN PRINT@l9 
3,"file full. PRESS ANY KEY, TH E 
N SEL ECT TASK 15 TO STORE DATA .. 
":X =254:GOSUB l0 50:RETURN 
110 GOSUB1100:IFA <> 92 THEN 110 
120 P=X:GOSUB 1200:IF A$ ="R" THE 
N RETURN ELSE IFA$=""THEN110 ELS 
EMID$ (A$ ( 0), 1, 52) =STRI NG$ ( 52, 46) 
:GOT0100 
200 CLS:PRINTTAB(5) ;"TASK # 2 : M 
ODIFY DATA":PRINTSTRING$(32,128) 
:X=233 
210 PRINT@96, "ENTER RECORD # TO 
BE MODIFIED":PRINT"(";SR;"TO";LR 
;") ... ";:INPUT M 
220 IF M<SR OR M>LR THEN PRINT @2 
57,"*** INVALID RECORD NUMBER ** 
*":GOSUB 1300:IFA$=" C"THEN200ELS 
ERETURN " 
230 MID$(A$(0) ,l,5 2) =A$(M- SR+l) 
240 GOSUB 1100:IF A<> 92THEN240 
250 P=X:GOSUB1200:IFA$="R"THENRE 
TURNELSEIFA$=""THEN240ELSEMID$(A 
$ ( 0) , 1, 52) =STRING$ ( 52, 46) : GOT020 
0 
300 FORI=lT09:CT$(I)=C$(I) :NEXT 
310 CLS:PRINTTAB(3) ;"TASK I 3: D 
EFINE CATEGORIES":PRINTSTRING$(3 
2 ,128) 
320 PRINT" I DEFINITION DE 
FINITION":PRINT" - --- - ------

330 FORI=0T04:PRINTI;" ";C$(I);" 
";I+S;C$(I+5) : NEXT 

340 GOSUB1300:IFA$="R"THEN 360 E 
LSEPRINT@352,;:INPUT"WHICH CATEG 
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cursor at screen position l(i(). 
Line 30 requests a date for use in the 

printout heading and truncates it to 
eight characters. Lines 40, 50, and (i() 
get your inputs for number of files to re­
view (NF), first record number to be in­
cluded in the report (SR) and last record 
number to be included in the report 
(LR). 

Line 70 ensures that LR is greater than 
or equal to SR. Line 80 jumps to the por­
tion of the ()00 subroutine that clears the 
center portion of the screen and then 
prints your inputs. Line 80 calls the sub-

ORY TO CH ANGE .•• ";CC:IFCC <lORCC > 
9THEN310 
350 PRINT@352,"CHANGE #"; CC;"TO: 
.........• ":PRINT@367,;:LINE IN 

PUT A$:IF LEN(A$) =0 THEN 310 ELS 
E MID$( C$(CC) ,l,10)=LEFT$(A$,10) 
+STRING$(9,32) :GOTO 310 
360 PRINT @356,"CATEGORIES O.K. ( 
Y/N) ..• ":X=3 80:GOSUB 1050 
370 IF A$="Y" THEN RETURN ELSE I 
F A$ ="N"THENFORI=lT09:C$(I)=CT$( 
I) :NEXT:GOT0310 ELSE 360 
400 CLS: PRINT" TASK # 4: READ FI 
LE FROM TAPE":PRINTSTRING$(32,12 
8) 
410 S$ =" READ":GOSUB 1400:IFA$=" 
R"THENRETURNELSEPRINT@l94,"SEARC 
HING ..• ":PRINT:PRINT : PRINT 
420 OPEN"I",#-1,"FTR":INPUTl-l,S 
R,LR 
430 PRINT@l94,"FIRST RECORD:";SR 
:PRINT" LAST RECORD:";LR:PRINT 
:PRINT" READING RECORD NUMBER: 
" 
440 FORI =lTOLR-SR +l:INPUT#- l,A$( 
I) :PRINT @3 13,I+SR-l;:NEXT:FORI=0 
T09:INPUT#-l,C$(I) : NEXT 
450 CLOSE# - l:PRINT @291,"DONE. PR 
ESS ANY KE Y •.. ": X=314:GOSUB1050: 
RETURN 
500 CLS:PRINTTAB(9) ;"TASK # 5 : E 
ND":PRINTSTRING$(32,128) 
510 S$="STORE":GOSUB1400:IF A$=" 
R" THEN RETURN 
53 0 PRINT @l94, "FIRST RECORD:";SR 
: PRINT" LAST RECORD: "; ·LR: PRINT 
:PRINT" SAVING RECORD NUMBER: 
l" 
540 OPEN"0",1-1,"FTR":PRINT#-l,S 
R,LR 
550 FORI =l TO LR- SR+l:PRINT#-1,A 
$ (I) :PRINT@312,I+SR-l;:NEXT:PRIN 
T@ 291,"SAVING CATEGORIES .•• ":FOR 
I=0T09:PRINT#-l,C$(I) :NEXT 
560 CLOSE# - l:PRINT@290,"DONE. RE 
WIND TAPE TO VERIFY": PRINT" PRE 
SS enter WHEN READY ... ":X=347 
570 GOSUB 1050:IF ASC(A$) <> 13THE 
N570 
580 PRI NT @290, "SEARCHING . •. ": PR! 
NT :OPEN"I " ,l - 1,"FTR":INPUT#-l,S, 
L: IF S<>SR AND L<> LR THEN 1500 
590 PRINT@290,"VERIFYING RECORD 
#:" 
600 FORI =l TO LR-SR+l:INPUTl-1,A 
$:PRINT@30 8,I+SR-l;:IF A$ <>A$(I) 

THEN 1500 ELSE NEXT 
610 PRINT@ 290,"VERIFYING CATEGOR 
IES .•• ":FOR I=0 TO 9:INPUT# - l,C$ 
:IF C$< >C$(I) THEN 1500 ELSE NEX 
T 
620 CLOSE#-l:PRINT@290,"FILE VER 
IFIED. PROGRAM ENDED" 
999 END:REM* SUBROUTINES BEGIN * 
1000 FORI =4TOll:PRINT@32*I,Z$:NE 
XT:PRINT @l94,"START NEW FILE AT 
RECORD";LR+l:PRINT@264,"0.K. (Y/ 
N) .•. "; :X=27 8:GOSUB 1050 

Program Listing I. Financial Transactions Recorder 

routine at line 910, which allows you to 
elect to continue (q or redo (R) previ­
ous inputs. Line 100 reformats the 
screen (()00 subroutine) and then prints 
the report specifications you entered 
(subroutine at line 700). 

Line 100 also asks for your intended 
range of categories, and retrieves the 
first category number. The report al­
lows two selection criteria, namely 
range of records and range of catego­
ries. As an example, you might want the 
report to include records 100-190 and 
categories 5-8. Any records below 100 

1010 IF A$="Y" THEN SR=LR+l:RETU 
RN ELSE IF A$<>"N"THEN 1000 
1020 PRINT@257, "ENTER NEW START 
RECORD •.. ";:INPUT LR:LR=(LR >0)*( 
1-LR) :GOTO 1000 
1050 A$=INKEY$:IF A$=""THENPRINT 
@X,"?";:POKE1024+X,63:GOT01050EL 
SERETURN 
1100 PRINT@64," ARROW KEYS MOVE 
CURSOR UP/DOWN.TO MODIFY, PRESS 
c AND ENTER NEWDATA. TO END SESS 
ION PRESS shiftAND clear TOGETHE 
R.":PRINT@224," PAYEE: ";LEFT$ 
(A$(0) ,21) :PRINT" DATE: ";MID 
$(A$(0) ,22,8) :PRINT" AMOUNT: "; 
MID$(A$(0) ,30,11) 
1110 PRINT"CATEGORY: ";MID$(A$(0 
) ,41,1) ;" - ";C$(VAL(MID$(A$(0) 
,41,1))) :PRINT" CHECK#: ";MID$( 
A$(0) ,42,10) :IFA$="R"THENRETURNE 
LSEGOSUB1050 
1120 A=ASC(A$) :PRINT@X," ";:IFA= 
l0THENX={X <330)*-32+X:GOT01100EL 
SEIFA=94THENX=(X >233)*32+X:GOT01 
100 
1130 IF A=92 THEN RETURN 
1140 LINE INPUT A$:IFLEN(A$)=0TH 
ENRETURN ELSEL=(X-201)/32 
1150 MID$(A$(0) ,L(L+5) ,L(L))=LEF 
T$ (A$,L(L))+STRING$(20,46) :RETUR 
N 
1200 REM** SAVE PROMPT 
1210 PRINT@450,"sAVE, rESTORE OR 

cONTINUE •.• ";:X=478 
1220 GOSUB 1050:IF AS <> "S" AND A 
$<> "R" AND A$ <> "C" THEN 1220 
1230 PRINT@450,STRING$(29,32); 
1240 IF A$ ="R" THEN MID$(A$(0) ,1 

,52) =A$(M-SR+l) :GOSUB1100:GOT012 
80 
1250 IF A$ <> "S"THEN X=P:A$="":RE 
TURN 
1260 IF T=l THEN LR=LR+l:M=LR 
1270 MID$(A$(M-SR+l) ,1,52) =A$(0) 
:PRINT@422,"RECORD #";M;"SAVED." 
1280 GOSUB1300:RETURN 
1300 REM* CONTINUE/RETURN 
1310 PRINT@452,"cONTINUE, OR rET 
URN .•• "; :X=474 
1320 GOSUB 1050:IF A$ <> "C"AND A$ 
<> "R" THEN 1320 
1330 IF A$="C"THEN PRINT@452," " 

ELSE PRINT@X,A$; 
1340 RETURN 
1400 REM* TAPE UTILITY 
1410 PRINT@l94,"PREPARE CASSETTE 

RECORDER TO":PRINT@234,S$;" FIL 
E.":GOSUB 1300:IF A$="R" THEN RE 
TURN ELSE PRINT@290,"PRESS enter 

WHEN READY .•• "; 
1420 X=315:GOSUB 1050:IF ASC(A$) 
<>13 THEN 1420 ELSE RETURN 
1500 POKE359,57:SCREEN0,l:PRINT@ 
289,"** · read error **. FILE MUST 

BE RE-SAVED. PRESS ANY KEY ••• " 
:X=347:GOSUB l050:POKE359,126:CL 
OSE#-l:RETURN 
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CITOH Prowriter 359 Trap Fall 27.95 and take 10% off their listed price. 
Oki data CALL Buzzard Bait 27.95 All Radio Shack software 10% off list. 
Epson CALL Devil Assaul t 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 • 
TRS-80 is a registered trademark of Tandy Corp. 

P.O. Box 1094 us 480 King Street 
Littleton, MA 01460 SINCE 1973 . 
IN MASSACHUSETTS CALL 1617> 486-3193 
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00®1fCoC ® 

Guaranteed to make your TRS-80 Color Computer* siz­
zle with color, HOT CoCo magazine is informative, inter­
esting, and best of all just for the Color Computer. You'll 
look forward to HOT CoCo month after month because it 
has something for everyone, from the novice right on up to 
the expert. HOT CoCo give; you: 

Join in the color explosion with HOT CoCo today! Take 
advantage of our money saving offer, 12 issue; for $24.97. 
A 13th issue is yours FREE with pre-payment (check or 
credit card). Use the attached order form, the coupon 
below, or call toll free 1-800-258-5473. 
(In NH. call l-924-9471) 

\ 

•PROGRAMMING TECHNIQUES & TUTORIALS­
that promise to make you a superior programmer. 

•UTILITIES-to save you time and effort on all your 
routine tasks. 

r------------------ ._(, J i~~.,,,~<' --

•EXPERTLY WRITTEN COLUMNS-including 
BASIC, GRAPHICS, FLEX and GAMES. 

•HARDWARE & CONSTRUCTION-ideas on inter­
facing and enhancing to make building pi:ojects a 
breez.e. 

•EDUCATIONAL APPLICATIONS-will stimulate 
and encourage imaginative thinking in your child. 

PLUS 
•BUSINESS PROGRAMS-sure to make you a star at 

the office. 
•FEATURES ON COLOR APPLICATIONS-make 

your computer reach its full potential and get your 
money's worth from your machine. 

•BUYER'S GUIDES & PRODUCT REVIEWS-now 
you can stop running around comparing price; and 
products and start running your computer. 

•HOME & HOBBY APPLICATIONS-exciting ways 
to help your computer add enjoyment to your leisure 
time. 

•ANSWERS TO SPECIFIC QUESTIONS-it's like 
having your own private consultant-free! 

YE SJ I want my 
"' ~u · · ~-· CoCO 
~ (ii~ 'l -····' -E""'' ~ fj{ll'@ c c- -

Color Computer to sizzle ~· ·~ulld • voic• e~ ~ 
with color. I understand .-:; ~·::::.: ~""- Graphfcsic,.::·;~··· · 

• • ....... 1... • tj" °""" ,.._ asterpiece 
that with payment enclosed ~ .. •. ~·-- ' :::.:-~· 

o' credit ca.d 0<de< I will ·- ~. """' II 
receive a free issue making a ~; ~ 
total of 13 issue; for $24.97. ;;:; £@ I~(~ 

\\ ~ ~ , ra~.~ ,,\ 
.... ........ .~l:JJ.:;;i: 

\\\IL-.. ~- ~- -

- _!E! Ju _~~-~=:·-::_J 
D CHECK/MO D MC D VISA D AE D BILL ME 

card# ____________ exp. date __ 
signature ________________ _ 
name __________________ _ 

addre;s ------------------city _______ state ___ zip ____ _ 

Canada & Mmco $27.9711 yr . only, U.S. funds drawn on U.S. bank. 
Foreign Surface $44.9711 yr. only, U.S. funds drawn on U.S. bank. 

Please allow 6-8 weeks for delivery. 

HOT CoCo • PO Box 975 • Farmingdale NY 11737 

' TRS-80 Color Computer is a trademark of Hadio Shack. a division of Tandy Corp. 345F4 ,__ _____________________ _._ ___________________________ __, 
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or above 190 are not printed (but con­
tribute to the grand total figures of the 
report-more on that later). 

In addition, only those records be­
tween 100 and 190 that are coded with 
categories 5, 6, 7, and 8 are included in 
the report. By planning your categories 
wisely, your report can address related 
items of expense. 

Line l IO retrieves the last category. 
Line 120 reprints the category range you 
just specified. Line 130 asks if they are 
okay and, if not, allows you to reenter 
them by returning to line 100. Line 140 
reformats the screen and includes an in­
dication of the report category range 
specified. It also initializes report vari­
ables to zero. 

A loop begins at line 150, where the 
current file number (initially zero) is in­
cremented by one. Line 160 calls the 
Tape Utility subroutine at line 950 that 
prints instructions and returns after you 
press enter. Line 160 then prints 
"Searching ... " and removes previous 
prompts. Line 170 opens communica­
tions for input and reads the file's start 
and finish record numbers (S and L). 
These values are printed on the screen 
by line 180. Line 190 reads the records 

Line 320 increments the line counter 
(NL) by one. It then checks to see if 50 
lines have been printed; if so it skips to 
the next page, prints the heading, and 
resets NL to zero. Line 330 adds the rec­
ord's amount to the report total. Line 
340 completes the FOR ... NEXT loop. 
It also checks to see if all files have been 
read. If not (F less than NF), it returns 
to line 150 for the next file. Otherwise, it 
proceeds to print the totals (lines 
330-400). Execution ends with line 490. 

Using FIR 
It is best to do a little planning before 

using FfR. Let's start with the category 
definitions. As I previously noted, you 
can obtain Tally reports for groups of 
contiguous categories. Suppose you are 
using FfR as a checking-account rec­
ord and you have identified house, 
car, charity, insurance, food, utilities, 
clothes, entertainment, medical, and 
computer as your categories. 

This order of categories would not be 
best for your Tally printout. A better 
arrangement would be house, utilities, 
insurance, food, clothes, charity, car, 
computer, and entertnmt (categories are 
limited to IO characters). Selecting the 

first four categories would then provide 
a printout of all essential expenses. Sim­
ilarly, the last two categories would in­
dicate those luxury expenses that could 
be reduced to assist your budget. By 
modifying line 20 of the FfR program, 
you could also change the general cate­
gory to anything you wish. 

With your categories well planned, 
you can use FfR. Presuming you have 
previously typed in and saved the pro­
gram, you would now CLOAD and run 
it. If you have just turned on you CoCo, 
the screen clears and the message, 
"Wait" appears. If the program stops 
with a syntax Error message, nothing is 
wrong. FfR is a memory hog. Run 
again and the program operates proper­
ly. The first screen asks if you wish to 
start your file with record 1. Since you 
are just starting, press Y. You now see 
the menu screen. 

Adding Categories 

Select task 3, define categories, by 
pressing 3 (you do not have to press en­
ter). The screen now shows the IO cate­
gory definitions; zero is general and all 
others are blank (IO periods). Near the 
bottom of the screen you see "Which 

into the A$ array and the category defi- .-----------------------------­
nitions into the C$ array. 

Line 200 closes communications and 
advises you to ready your printer. It 
then calls the subroutine at line 8IO (an 
INPUT$ routine as used in FfR) that 
returns when you press a key. Line 2IO 
clears a portion of the screen and identi­
fies which file number printing is being 
accomplished from. If this is the first 
file being processed, execution jumps to 
the subroutine at line 500, which prints 
the report heading. 

The report generation begins in line 
220, which retrieves the category (C) 
and record number (R) of each record. 
Line 220 also retrieves the information 
in the amount field of the record and 
adds it to the GT array (which stores the 
grand total amount for each category). 
Line 230 checks if this record is to be in­
cluded in the report and, if not, jumps 
to the NEXT command in line 340. 

Line 240 prints the record number af­
ter tabbing over IO spaces. The report is 
printed starting at column IO, which al­
lows the paper to be punched for a 
three-ring binder. Lines 250-270 check 
the payee and date fields, stripping off 
any excess periods. Line 260 prints the 
payee and line 280 prints the date (right­
justified). Line 290 formats and prints 
the amount. Lines 300 and 3IO strip ex­
cess periods and print the check number 
(right-justified). 

ATTENTION 
SUBSCRIBERS 

We occasionally make our mailing list available to 
other companies or organizations with products or ser­
vices 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: 

The Wayne Green Publications Group 
HOT CoCo 

P.O. Box 975 
Farmingdale, NY 11737 

Please delete my name 
from mailing lists sent to 

other companies or organizations. 

address ___________________ _ 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

city s tate __ zip II 

/1============== =================J 
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category to change." Press one and 
enter. 

The message is replaced with 
"Change # 1 to: ? .... .... . " If you 
press enter, no change is made and the 
previous question appears. For our ex­
ample, type the word "house" and 
press enter. Note that the list has been 
modified and category 1 is now house. 
Continue adding your category defini­
tions. When done, press enter in re­
sponse to the "Which category?" ques­
tion. The question is replaced with 
"Categories O.K. (YIN)." If you press 
N, all changes are erased. To exit from 
this task, you must respond Y. When 
you do, you return to the menu. 

Adding Records 

Press one at the menu. The screen 
that appears is the same for both the 
add and modify tasks. Note that in­
structions are provided at the top of the 
screen. A blinking question mark (cur­
sor) is to the right of the word payee. 
Press the down-arrow key. Note the 
cursor moves down one line. Press the 
up-arrow key. The cursor returns to 
the payee line. Now, as stated in the 
instructions, press C to begin changing 
the data. 

The FTR cursor is replaced with the 
normal Basic cursor (box of changing 
colors). Type in your data and press en­
ter. If the data extends past the periods, 
FTR truncates it. Move the FTR cursor 
to the next field to be added or modified 
(you can return at any time to a field to 
change the data). When all data has 
been entered, hold down the shift key 
and press clear. The message [S]ave, 
[R]estore or [C]ontinue appears near 
the bottom of the screen. Note that the 
first letter of each word is in reverse col­
or. Pressing that key produces the func­
tion the word indicates. 

Press C. The message disappears and 
the FTR cursor reappears at its position 
just prior to pressing shift and clear. 
This allows you to return to adding data 
if you pressed shift and clear by mis­
take. Now press R. All data entered is 
erased (restoring the record to its pre­
vious state). You see a new message, 
[C]ontinue or [R]eturn. Pressing R re­
turns you to the menu. Pressing C 
allows you to continue adding. The re­
store option is most useful in the modify 
task where you have second thoughts 
about changes you've made to an exist­
ing record and wish to cancel those 
changes. For our example, press C and 
reenter your data. 

Press S. You see "Record# 1 saved" 
with the continue/return prompt un-
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der it. If you press C, you can continue 
adding records. For our example, add 
two more records. When you are fin­
ished adding, you can press R to return 
to the menu. 

Modifying Records 

Press two at the menu. A message 
tells you to enter the record number to 
be modified. The range of records on 

. file is indicated below the message (for 
our example, (1 to 3) is displayed) . If 
you enter a number outside of that 
range (such as 42), you are informed 
that you selected an Invalid Record and 
see the continue/ return question at the 
bottom of the screen. When you enter a 
valid record number, the add/modify 
screen appears. Note that when this 
screen appears in task I (add), all fields 

"It is very important 
that all three plugs 
be attached to the 

cassette. " 

are initially blank. Here, the previously 
stored data is initially displayed. 

Select record 1 for modification. 
Make some modifications and then call 
the restore option. Note the record is re­
stored to its original state. Make some 
further changes and save. When you re­
turn to the menu, again select task 2 and 
record 1. Note the changes you made 
have been saved. 

Saving Your File 

Press five (task 5: end) at the menu. 
The message " Prepare cassette recorder 
to save file" appears, along with the 
familiar continue/ return question. If 
you select this task by mistake, you can 
always press R to return to the menu. 
Press C. 

The continue/ return question disap­
pears and you are asked to press enter 
when ready. Place a tape in your cas­
sette deck, and set it to record. It is very 
important that all three plugs be at­
tached to the cassette. The CoCo must 
have full control of the deck. Because of 
FTR's large memory requirements, 
there are one or two pauses during sav­
ing of a 100-record file. The CoCo must 
be able to stop the recorder while it is 
garbage collecting (reallocating string 
storage space). 

When your deck is ready, press en­
ter. The screen clears and the first 

and last record numbers are displayed, 
along with the message "Saving rec­
ord number: I." The cassette engages 
and as records are saved, the record 
number changes. When all records are 
saved, the message "Saving categories" 
appears. 

After a short time the deck stops and 
the message "Done. Rewind tape to 
verify. Press enter when ready" ap­
pears. Remove the small grey plug from 
the deck, rewind to the beginning of the 
file, reinsert the small grey plug, and 
press play on the deck. When you press 
enter, the message "Verifying record 
#: '' appears. As each record is verified, 
its number appears. If at any time a 
read error occurs, the screen turns 
bright orange and the message "[read 
error]. File must be resaved. Press any 
key" appears. In this instance, press 
any key and when returned to the menu, 
select task 5 to try again. If no errors oc­
cur, you eventually see "Verifying cate­
gories" and "File verified. Program 
ended." You are now sure that your file 
has been successfully saved to tape and 
is error free. 

Modifying an Existing File 

This discussion skipped over task 4 
by design, since you didn't have an ex­
isting file. Now that you do, rerun FTR. 
At the initial screen, press N in re­
sponse to the "Start new file at record 
l" prompt. You are then asked to enter 
a new start record. Enter the number 
123. The screen now asks "Start new 
file at record 123." Press Y. 

At the menu, select task 4 by pressing 
4. The screen clears and the message 
''Prepare cassette recorder to read file'' 
appears, with the continue/return 
prompt at the screen bottom. Press C 
and the message "Press enter when 
ready'' appears. Place your file cassette 
in the deck, rewind the cassette, and 
place the deck in the play mode (make 
sure all three plugs are connected). Now 
press enter. 

The deck engages and "Searching" 
appears. After some time, the first and 
last record numbers of the recorded file 
appear along with the message "Read­
ing record number." As each record is 
read in, its number is displayed. When 
all records and category definitions 
have been read, the message "Done. 
Press any key'' appears. Press any key 
to return to the menu. 

Note that task 4 overrides the initial 
identification of start record; the first 
record number was obtained from the 
recorded file. So when modifying an ex­
isting (recorded) file, you can respond Y 



SUPER PRO 

• Only S69.95 
• Original key layout. 
• No special software required. 
• Fast, simple installation-no soldering. 
• Individually boxed with full instructions. 
• Professional, low profile, finished appearance. 

• U.S. made-high quality, quad gold contacts. 
• Smooth "Touch Typist" feel-no sagging. 

KEYBOARD 

Computers produced 
after approximately 

October 1 982 require an 
additional plug adaptor 

please add $4.95. 

Rainbow, April '83 

A fine piece of hardware from Mark Dat:t Products ... It is 
super and it is professional too ... If you are searching 
for a replacement keyboard. it is an excellent buy. . 

Hot Coco, August '83 

Like putting leather upholstery in your Volkswagen .. . Very 
impressed with the appearance and performance ... Could 
easily pass as original equipment. .. lnst:tllation is very 
simple .. 

Color Computer Magazine, June '83 

The installation procedure is well detailed and quite 
simple ... Has a professional feel. reacts well to the touch .. . 
has held up to some purposeful pounding .. 

Color Computer News, June '83 

Mark Data Products is well known to us "'Jongtimers"'.. 
Every bit as finished as if Tandy had done it. .. The 
Mark Data Super-Pro is your best buy .. The one that 
is in my Coco to stay . 

Great Computer Software Also 
• Adventure Games • Arcade Games and Utility Software 

Mark Data Products 
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to the start record question without 
having to remember what the first rec­
ord number is. 

Using Tally 

Having all your financial transac­
tions on file is of little use unless you can 
get detailed reports. This is where Tally 
comes in. Staying with our previous ex­
ample (checking transactions), say you 
write an average of 25 checks a month 
and you have 250 checks on file. You 
want monthly transaction reports and, 
at the end of the year, grand totals of all 
checks by category (but not a listing of 
all checks-you already have that from 
the monthly reports). You also want to 
know how much you spent on luxury 
items from June through September. 

At the end of the first month, you run 
Tally. Initially, you are asked for the 

"You can use FTR 
and Tally to create 

an effective, low-cost 
financial management 

system." 

date. Enter it in free form, limited to 
eight characters (such as 9/ 5/84). Then 
you are asked how many files you want 
to review. Since you only have one file, 
you respond by entering one. You are 
now asked for the start-report record. 
Since you want your report to include 
all records in the file, you enter one. 
Now you are asked to finish the report 
record. If you know the last record 
number, enter it. Otherwise, enter a 
large number (like 999). Then you are 
asked for the number of files to review. 
The data you entered is displayed again 
for review, along with the prompt 
"[C]ontinue or [R]edo." Like the con­
tinue/ return prompt in FrR, pressing C 
lets you continue. Pressing R lets you 
redo the entries. 

A new screen presentation now ap­
pears, in which the start and finish rec­
ord numbers you specified, as well as 
the number of files to be reviewed, are 
displayed. Now, from within this group 
you further define selection criteria. 
You now see "Report range of catego­
ries" and "Enter first category." For 
this first report, you want all categories 
to be included, so you enter zero. Then 
you are asked to enter the last category. 
Enter nine. The display now shows 
"Categories 0 through 9 inclusive." If 
you had entered six and eight, only 
records with categories 6, 7, or 8 would 
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have been included in the report. 
With all selections made, "File # 1 to 

be loaded. Prepare cassette recorder to 
read data'' appears. You also see the 
continue/ redo question. You can now 
change your selections by pressing R 
Otherwise, pressing C brings the mes-

l REM** TALLY PRINTOUT OF FTR 
2 REM** NAME: TALLY 
3 REM** REV 1, 30 JULY 1983 
4 REM** 
10 PCLEARl:PMODE0:CLEAR8300 : CLS0 
20 PR INT@23 7," WAIT ";:DIM A$(10 
0) :FORI =lT0100: AS(I)=STRINGS(51 , 
46) :NEXT 
30 GOSUB 600 :P RINT@ l2 8, ;:LINEINP 
UT"DATE ( 8 CHAR MAX) ? "; RDS : RDS 
=LEFTS (RDS, 8) 
40 INPUT " HOW MANY FILES TO REVIE 
w II ; NF 
50 INPUT"START REPORT RECORD "; S 
R 
60 INPUT" FINISH REPORT RECORD "; 
LR 
70 IF LR <=SR GOSUB 800 : GOTO 30 
80 GOSUB 610 : PRINT@l60 ," REPORT D 
ATE : "; RDS:PRINT"START REPORT RE 
CORD =" ; SR : PRINT"FINISH REPORT R 
ECORD =";LR:PRINT:PRINT"NUMB ER 0 
F FILES TO REVIEW ="; NF 
90 GOSUl3 910 
100 GOSUl3600 : GOSUl3700 : PRINT@l3 1, 
" REPORT RANGE OF CATEGORIES": PRI 
NT : INPUT" ENTER FIRST CAT EGORY ... 
"; FC :IFFC >9THENGOSUB800:GOT0100 
110 INPUT " ENTER LAST CATEGORY ... 
";LC:I F LC<FC OR LC >9 THEN GOSUB 

800:GOT0100 ELSE PRINT@l 60,; 
120 PR INT@290,"REPORT CATEGORIES 
: II; FC ; II TMRU 11

; LC 
1 3~ PRINT@458 ,"0.K. (Y/N) . •. ";:X 
=47l:GOSUB 810:IFA$= "N"THEN 100EL 
SE IF AS <> "Y" THEN130 
140 GOSUB610:GOSUB700:PRINT@97 ," 
CATEGORIES "; FC ;" THRU "; LC ;"INCLUS 
IVE. ";STRINGS(3 3,128) :F=0:PG=0:F 
ORI=OT09 : RT(I)=0 : GT(I)=0:NEXT 
150 F=F+l : GOSUB 610:PRINT @l66,"F 
ILE l "; F; "TO BE LOADED . ":PRI NT 
160 GOSUB 950 : PRINT@l94 ," SEARCHI 
NG ... ":PRINT : PRINT:PRINT 
17 0 OPEN "I", #-1 ," FTR ":INPUT l -l,S 
,L 
1 80 PRINT @l94," FIRST RECORD: "; S : 
PRINT" LAST RECORD :";L: PRINT :P 
RINT" READING RECORD NU MB ER: " 
190 FORI= lTOL- S+l:INPU T#-1, AS( I) 
: PRINT@313 ,I +S-l;: NEXT:FORI=0T09 
:I NPUTl -1, CS (I) : NEXT 
200 CLOSE# -l: PRINT@289 ,"r eady pr 
inter. PRESS ANY KEY .": X=3 1 8: GOS 
UB810 
21 0 GOSUB 610:PRINT @289 ,"PRI NT IN 
G FROM FILE "; F;" ... ":IF F=l THEN 

GOSUB 500 
220 FOR I=lTO L-S+l:C=VAL(MIDS(A 
$ (I), 41,1)) :R=I+S-1 :GT( C) =GT(C) + 
VAL(MIDS(AS(I) ,30,11)) 
230 IF R>LR OR R<SR OR C>LC OR C 
<FC THEN 340 
240 PRINT# - 2 , TAB(l0) ; :PRINTl-2,U 
SING"#####. " ; R; 
250 IA=INSTR(MIDS(AS{I) ,1,21) ,". 
. ") :SP=22-IA : IFSP=22THENSP=0 
260 PRINT#-2 ,L EFTS(AS(I) , 21-SP); 
TAB(41); 
270 I A=INSTR(MID$(AS(I) , 22 , 8) ,". 
.") :SP=9-IA :IFSP=9THENSP=0 
280 PRI NTl -2, STRING$(SP,32) ;MIDS 
(AS{I) ,22,8-SP) ; 
290 PRINTl-2,USING"SSl#ll,#11 . 11 

"; VAL(MIDS(AS(I) ,30,11)); 
300 IA=INSTR{MIDS(AS(I) ,42,10) ," 
• . ") :SP=ll-IA:IFSP=llTHENSP=0 
310 .PRINTl-2,STRINGS(SP,32) ;MIDS 

sage "Press enter when ready." Prepare 
your cassette recorder. 

When ready, press enter. A series of 
messages similar to that in task 4 of 
FrR appears as the records are read in. 
When done reading, you see " [Ready 
printer]. Press any key." Prepare your 

(AS(I) ,42,10-SP) ;" ";C 
320 NL=NL+l :IF NL=50 THEN FORJ=l 
T010:PRINTl-2,XS:NEXTJ:GOSUB 500 
:NL=0 
330 RT(C)=RT (C)+VAL(MIDS(AS (I) ,3 
0,11)) 
340 NEXT:CLOSE#-l :IF F<NF THEN 1 
50 
350 IF NL >3 0 THEN FOR I=NL TO 66 
:PRINT#-2,XS:NEXT ELSE PRINTl-2, 
XS:PRINTl-2,TAB(l0) ;STRINGS(69,6 
1) : PRINT#-2 , XS 
360 PRINTl-2,TAB(31) ;"TALLY SHEE 
T TOTALS" : PRINT#-2,TAB(31) ;STRIN 
GS(l8 ,4 5) :PRINTl-2,XS 
370 PRINTl-2,TAB(l0) ;" CATEGORY . 
DESCRIPTION";TAB(45) ;"REPORT TOT 
AL" ;TAB(61); "GRAND TOTAL" : PRINT# 
- 2 , TAB(l0) ; STRING$(30 ,45) ;TAB(45 
) ;"------ -----";TAB(6 1) ;" - ---­
-----":A S= " SS#ll# , #1# .## SSl#I# 
, ##Lii " 
380 FORI=FC TO LC:PRINT#-2,TAB(l 
7) ;:PRINT# - 2 ,USI NG " #. ";I;:PRINT 
1- 2,CS(I) ;TAB(44); 
390 PRINTl-2,USING AS ; RT( I) ;GT(I 
) : RT=RT+RT (I) : GT=GT+GT(I) :NEXT 
400 PRINTl-2 , TAB(45) ;" ----------

------------":PRINT#-2 , XS : P 
RINT #- 2 , TAB(35) ;" TOTALS:";TAB(44 
) ; 
410 PRINT#-2 , USING AS ; RT;GT 
420 GOSUB 610:PRINT@297 ," PROGRAM 

ENDED ." 
490 END:REM* SUBROUTINES BEGIN * 
500 PG=PG+l:PRINT#-2 , TAB(l6) ;"TA 
LLY SHEET FOR RECORDS" ; SR ;" TO";L 
R; "AS OF "; RDS;TAB(70) ;" PAGE" ; PG 
:PRINT#-2 ,TAB(29) ;"(CATEGORIES" 
;FC;"TO" ; LC;") ":PRINTl-2,XS 
510 PRINTl-2,TAB(l0) ;"REC I. DES 
CRIPTION";TAB(41) ;" DATE" ; TAB(5 
l);" AMOUNT";TAB(64);" CHECK 
NO . CAT" 
520 PRINTl-2,TAB(l0) ;STRING S(2 9, 
45) ;" -------- ----------­
-------- ---":PRINT# - 2,XS : RETUR 
N 
600 CLS0:PRINT" TALLY PRINTOUT 
OF FTR FILES" : PRINT@96,XS :PRINT 
610 PRINT @l60,;:FOR I=lT010:PRINT 
:NEXT: PRINT@l60 ,;:RETURN 
700 PRINT @64 ,;: PRINTUSING"start* 
*II finish**### files**l ";SR;L 
R;N F;: PRINTSTRINGS(32 ,1 28) :RETUR 
N 
800 PRINT @262,"** INVALID INPUT 
**" : PRINT : PRINT"PRESS ANY KEY TO 

TRY AGAIN ... ";:X=350 
810 AS=INKEYS: IF AS =""THENPRI NT@ 
X,"?";:POKE1024+X,63 : GOT0810ELSE 
RETURN 
900 REM* CONTINUE/RETURN 
910 PRINT@454,"cONTINUE, OR rEDO 
... ";:X=473 
920 GOSUB 810 :I F AS <> "C"AND AS<> 
"R" THEN 920 
930 IF AS ="C"THEN PRINT@452 , " ": 
RETURN ELSE PRINT@X , AS; 
940 IF T=3THENRETURN ELSE 30 
950 REM* TAPE UTILITY 
960 PRINT@l94,"PREPARE CASSETTE 
RECORDER TO ":PRINT@2 34,"READ DAT 
A.":IF F=l THEN GOSUB 900 
970 PRINT @290 ," PRESS enter WHEN 
READY •.. "; 
980 X=315:GOSUB 810:IF ASC(AS)<> 
13 THEN 980 ELSE RETURN 

Program Listing 2. Tally 



SUPER SCREEN 

• A b ig 51 character by 24 l i ne screen. • Auto-key repeat for greater keyboard 
convenience. • Full upper and lower case characters. 

• Easily combine text w i th h i-res 
graphics. 

• Control codes for additiona l func tions. 
• Works with 16K, 32K or 64K com­

puters . • PRINT @ is completely lunctional on 
the b ig screen. • Ava ilable on d isc or cassette. 

• The powerful ON ERROR GOTO is 
fully implemented. 

• Works with extended and/or d isc 
BASIC. 

51 CHARACTERS BY 24 LINE DISPLAY 
Super Screen is a powerful. machine language program that significantly upgrades 
the performance and usefu lness of 16K or greater. Extended and Oise Basic Color 
Computers. The standard Color Computer display screen is totally inad equat e for 
serious. personal or business applications so Super Sc reen replaces it with a brand 
new, 51 character wide by 24 line screen including full upper and lower case 
characters . Instead o f a confusing checke rboard appearance. you now have true 
lower case letters along with a sc reen tha t is capable of displaying 1224 characters . 
The difference is startling ! Your compu ter takes on new dimensions and ca n easi ly 
handle lines of text that were simply too long and complex to display on the o ld 
screen . 

COMBINE TEXT WITH HI-RES GRAPHICS 
You can now write tru ly pro fessional tocking prog rams tha t combine text with hi-res 
graphics . Super Sc reen allows you to create graphics displays wrth the Basic LINE . 
DRAW and CIRCLE statements and then notate the graphics with descriptive text. 
You ca n even use PAINT @ if you wish fo r greater programming convenience. Super 
Screen's versati lity wilt am aze you . 

PRINT @ IS FULLY IMPLEMENTED 
The PAINT @ statement is a va luable asset to the programmer when formatt ing tex t 
on th e screen . The sta ndard Colo r Computer will report an error if you spec ify a 
location higher than 5 11 bu t Super Screen allows loca tions all the way to 1223! You 
get a big screen and a powerful fo rmatting tool as well. O f course, Super Sc reen also 
suppon s the C LS command allowing you to clear th e big screen using standard Basi c 
syntax 

ON ERROR GOTO 
That's right' Super Screen gives you a ful l implementation o f O N ERROR GOTO 
includ ing the ERR and ERL functions. Now you can trap errors and take co rrec ti ve 
action to prevent c rashed programs and los t data using the same standard syntax as 
other computers. The O N ERROR GOTO capabil ity overcomes a ser ious def iciency 
of Colo r Computer Basic and great 1y improves you r capabi lity to handle 
sophisticated task s. All well written . ·user friendly ' programs use error trapping 
techniques and you rs can too! Now thars power! 

AUTO KEY REPEAT 
No more frustration as you ed it a long line in you r Basic program; just ho ld the space 
bar down and automatically step to the desired position in the l ine. Need a line o f 
asterisks? Hold the key down and auto repeat will give them to you . Those o f you who 
spend many hours at your keyboa rd will apprec iate th is outstanding additron 10 Super 
Screen's lorlg list of impress ive capabilities. 

CONTROL CODES FOR ADDITIONAL FUNCTIONS 
Super Screen recognizes seve ral special control code characters th at allow selection 
of block or underline. solid or blinking cursor and other functions . You can 'Home Up' 
the cursor or you may erase from the c ursor to the end of a line or to the end of the 
screen just l ike many other computers. These special codes give you an extra 
dimension of versatility and convenience that put Super Screen in a class by itself . 

AND MORE GOOD NEWS ... 
Super Screen comes with complete. well detailed instructions and is avai lable on 
cassette or disc. It adjusts automat ically to any 16K or greater. Extended o r Disc Basic 
Color Computer or T DP-100 and uses only 2K of memory in addition to the sc reen 
memory reserved during power up. Guaranteed to be the most frequentl y used 
program in you r so ftwa re library ... once you use it. you won't be without it ! Super 
Screen's low price will really p lease you: only $29 .95 on cassette or $32.95 on disc! 

64K Memory Expansion Kit 
All parts and complete inst ruc t ions 

$64.95 

ACCOUNTING SYSTEM 
The Mark Data Prooucts accounting sys tem is ideal for the small businessman 
needing a fast. efficient m eans to process income and expenses. prepare detai led 
reports and ma int ain most of the information required at ta x time. The system is a 
family ol programs which operate by means a l a " menu ·· selection scheme. When the 
operator selects a task to perform. the computer loads a program designed to handle 
that task f rom the syste m disc. The system disc co ntains all of the programs requ i red 
to create. update and maintain data files an d prepa re the necessary accounting 
repo rt s including a transaction journal. a P&L or income repor t. an interim or trial 
balance and a balance sheet. 

Up to 255 separate accounts m ay be defin ed and a sing le disc sys tem can hold over 
1.400 transactions . This system automatically enhances the monitor screen to a 51 
charac ter by 24 l ine display. 32K of memory is required along w it h an 80-column 
printer and one or more disc drives . 

The MOP system: 

• Is accurate. user friendly and simple to use. 
• Is easy lo customize for speci fi c user requirements . 
• Immediately updates the chart of accounts. 
• Provides an audit trall . 
• Includes end of period procedu res. 
• Is capable o f futu re expandability. 

This accounting so ftware equals or exceeds higher priced packages fo r other 
computers and includes a detai led operating manual. 

Requires 32K and a S ing le D isc Drive 
PRICE : $99.95 

ORDER ENTRY SYSTEM 
The M ark Data Products sates o rde r processing system provides a fas t . eff icient 
means to enter orders. pnnt sh ipping papers and invo ices. prepare sa les reports. and 
monitor receivables . The system automatically enhances the moni to r sc reen to a 5 1 
character by 24 line display 32K of memory rs required along with an 80-cotumn 
prin ter. and one or more disc drives 

The M OP o rder en try sys tem rs a family or program s wh ich o perat e 1nteract1vely by 
means o l a "" menu · se lection sc t1eme Up to 900 products may be defined and a si ngle 
disc system can hold over 600 transact ions When the operawr selects a task to be 
performed . the computer load s a program des igned to handle that task lrom the 
sys tem disc The sys tem disc contains all ol the progra ms required to c rea te. upda te 
and maintain dala Illes and prepare the necessary paperwork inc luding sh1pp1ng and 
invoice fo rm s. dally sa les report s. a monthly (O r o th er period) sales report and a 
receivables 1epor1 

The MOP sys tem 
• Is accurate. user friendly and simple to use 
• Is easy ro custorrnze l or specifi c use r requirements 
• Produces a traceable invo ice 
• Handles receivables as well as c losed orde rs 
• Is capable of fu ture expandability 

This o rder entry software equals or exceeds htgher pnced packages for ot her 
computers and includes a detailed operating manual 

Requires 32K and ei Sing le Di sc Dri ve 
PRICE. $99.95 

THE MARK DATA PRODUCTS 

SUPER PRO KEYBOARD ... 
The most popu lar rep lacemen t keyboard l o r you r Coco. 

• Original key layout. 
• No special software req ui red . 
• Fast . simple installation- no soldering . 
• Ind ividua lly boxed with lull in st ructi ons. 
• Professional . low profile. finished appearance . 
• U.S . made- high quality. quad gold contacts. 
• Smooth "Touch Typist" feel - no sagging . 

IMPORTANT NEW BOOKS 

Only 569.95 

·· Your Color Computer · by Doug Mosher Over 300 pages o f detailed 1nformat1on­
A CoCo encyc loped ia S 12 95 

.. Programming the 6809"" by Rodnay Zaks and W1ll1am Lab1a k One o f the bes t 6809 
machine language texts ava llabJe- requ 1red re ference material S 15.95 

WE STOCK SOFTLAW PRODUCTS 
The VIP WRITER Text Processor 1s rated tops by Ra inbow. Ho t CoCo and Color 
Computer Magazine After evaluation we rate it tops too Oise 559.95 . 

. 
Mark Data Products 

24001 A LI CIA PK\X/Y , NO. 207 • MISS ION V IEJO, CA 92691 • (714) 768-1551 
A lt Orders: Please add $2 .00 shipping and handl ing in the continental U.S. Al1 others. add ar r sh ipping and $3 .00 handling . Californ ia resident s add 6% sates tax. Foreign orders 
p lease rem it U .S. funds. Software authors-Contact us for exciting program markeling details. We accept MasterCard and VISA. Distributed 1n Canada by Kelly Software 
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printer (continuous-form paper is re­
quired for multiple-page reports) and 
press enter. The message "Printing 
from file # l" appears and the report is 
printed. 

If more than one file is to be read, the 
records are printed but not the totals. 
Instead, you are told "File # 2 to be 
loaded," and so on until the number of 
files you specified has been read . Then 
totals are printed. They include the re­
port total and the grand total. The re­
port total is a sum for each category you 
selected of amounts of all records in­
cluded in the report. The grand total is a 
sum for each category you selected of 
all records in the files that were read. 
For instance, if you identify start record 
5 and last record 41 for a file with 50 
records, the report total includes rec­
ords 5-41, and the grand total includes 
records 1-50. When the report is com­
pleted, the program ends. 

At the end of the second month, you 
again run Tally. For start record, refer 
to last month's printout. Say the last 
record in that printout was 25. Your 
start record for this month is the next 
record (26). With all other entries as for 
the first month, you obtain a printout 
that lists records and provides a report 
total for the second month. In addition, 
the grand total summarizes transactions 
from the beginning (first and second 
months) . 

At the end of the fifth month, you 
run Tally. Assume the fourth month 
ended with record 100. So your fifth 
month data is on a second file, starting 
with record 101. You then specify the 
start record as 101. If you want your 
grand total to include all five months, 
you must specify two files to read, even 
though all report data is in the second 
file only. 

When the first file is read in, no rec­
ords are printed to the report, but the 
grand total is updated. At the end of the 
year, you can use this same procedure to 
get end-of-year totals. You might have 
three files (25 records per month times 
12 months), and record printing does 
not start until the third file is read . Your 
grand totals, however, include all trans­
actions for the whole year. 

Luxury Totals 

It should now be clear how you get a 
report of luxury expenses (categories 8 
and 9 in our example) for June through 
September. You would look at your 
June printout and identify the first rec­
ord printed as the start record. The last 
record would be the last record included 
in the September report . 
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TALLY SHEET FOR RECORDS 1 TO 999 AS OF 09/0:5/83 PAGE 
( CATEGORIES 0 TO 9 ) 

REC II. DESCRIPTION DATE AMOUNT CHECK NO. 
----------------------------- -------- ----------- ----------

1. BALANCE BROUGHT FWRD. 1 / 1 / 84 -$1. 000 . 00 NEW ACCNT. 
2. GREED BANK <MORTGAGE> 1/1/84 •402 .89 1001 
3. RED CROSS <DONATION). 1 / 4 / 84 S25.00 1002 
4. JCP & L <ELECTR IC> 1/6/84 •64.37 1003 
5. ARAB OIL CO 1 /7 / 84 $224.18 1004 
6. GREASY'S GARAGE 1 /7 / 84 •75.29 1005 
7. HOT COCO <SUBSCR> 1 / 12/84. $39 .9:5 1006 
8. MAMA JO'S MASSAGES 1 / 14 / 84. •2:5.00 1007 
9. NBD <SUIT> 1/15/84. •69.95 1008 

10. MONMOUTH GAS CO 1 / 17/84. $24. 18 1009 
11. INSTANT SOFTWARE 1 / 18/84. S25.00 1010 
12. DEPOSIT 1/2 1 / 84. -$749 . 17 
13. FOOD COOP 1 / 22 / 84. $357.80 1011 
14. GOUGER INSURANCE<CAR> 1 / 24 / 84. $254. 18 1012 
15. TEXAS COMP SYS <PRT>. 1/25/ 84. $279 .87 101 3 
16. DEPOSIT 1 / 25 / 84. -$400.00 
17. NJ BELL 1 / 26/84. •39.76 1014 
18. SALVATORE'S CUSINE 1 / 27/84. $34.:50 1015 
19. MAMA JO'S MASSAGES 1 / 27 / 84. $25.00 1016 
20. UNDERWARE C ITV 1 /24/84. •14.37 1017 
21. NJ STATE OF MOT VEH 1/29/84. •27.50 1018 
22. UNITED FUND 1 / 29/84. •50.00 1019 
23. RADIO SHACK 1/30/84. $79.95 1020 
24. DEPOSIT 1/30/84. -•250.00 
25. RESORTS INT' NL 1/31/84. •24:5 . 00 1021 

TALLY SHEET TOTALS 

CATEGORY. DESCRIPTION REPORT TOTAL GRAND TOTAL 

0. GENERAL 
1. HOUSE 
2 . UTILITIES 
3. INSURANCE 
4. FOOD 
5. CLOTHES 
6. CHARITY 
7. CAR 
8. COMPUTER 
9 . ENTERTNMT 

TOTALS1 

-•2. 399.17 
$402.89 
$352.49 

•o.oo 
$392.30 

S84 .32 
•7:5 . 00 

S356.97 
S424.77 
S295 . 00 

-$15.43 

Fig. I. The FTR Screen Setup 

-•2.399.17 
•402.89 
$352.49 

•0.00 
$392.30 

$84.32 
$75.00 

$356 .97 
•424.77 
$295 . 00 

-$ 1:5.43 

1 

CAT 

0 

6 
2 
2 
7 
8 
9 
5 
2 
8 
0 
4 
7 
8 
0 
2 
4 
9 
5 
7 
6 
8 
0 
9 

Based on 25 records per month, the 
start record might be 126 and the last 
record 225. You would then have to 
specify two files (the one with records 
101-200, and the one starting with 201). 
When you were asked for range of cate­
gories, you would identify eight as the 
first and nine as the last category (inclu­
sive). In this report, the grand totals 
would not reflect the full year's catego­
ry totals, since you did not read data for 
January through April (the file with rec­
ords 1-100). However, your report 
would give you the totals information 
you wanted and also list all included 
transactions. 

123.45) and deposits as negative (like 
- 500). This is convenient, since there 
are usually many more checks to enter 
than deposits. (Of course, the report to­
tals then show a nom1al balance as 
negative.) An FTR ledger system might 
use credits as positive and debits as 
negative; the choice is up to you. Just 
keep the signs consistent. 

Some Oosing Thoughts 

You can use FTR and Tally to create 
an effective, low-cost financial manage­
ment system. Keep in mind that debits 
(payments) and credits (income) must 
be of opposite numeric signs. For in­
stance, in a checking-account system, 
you can enter checks as positive (like 

Don't bother to enter dollar signs or 
trailing zeros (enter 500 instead of 
$500.00). They'd just be unnecessary 
keystrokes since Tally formats the 
amounts for you. Also, although I've 
identified 100 records as a file's maxi­
mum limit, there is no minimum file 
size. You can start a new file after 50 
records, or 25 or whatever you wish . 

I'd like to hear how you use FTR. 
Please send me a short note. • 

Address correspondence to James 
Barbare/lo, R.D. #1, Box 241 H, Ten­
nent Road, Englishtown, NJ 07726. 



OZONE ENGINEERING 
4769 S - 200 East 
Kokomo, IN 46902 

Ph. 317-453-0989 6-10 p.m. 

SUPER-DISK CHARGER 
On Disk . . . . . . . . . . . . . . . . . $19. 
This software supports DSDD 6 or 
12 ms TIT. Requires 64k. Release 
the full potential of your after market 
drive!! Free with purchase of our 
drives & RSDOS 1.1 

QUME MODEL 142-A 
HALF HEIGHT DSDD 

(double sided double density) 
40 track, 51/4, 12ms track to track, 
15ms settling over twice as fast as 
std . COCO drives. Release the full 
potential of these drives with an 
operating system or the new J&M 
Systems Extended Disk Basic. 

DRIVE 0 & 1 .. . . ...... . . $619. 
Above uses J&M controller, specify 
DOS. See below for details. Specify 
grey or white case. 

J&M DISK CONTROLLER for 
coco ...... . ..... . . . ... $139. 
Specify RSDOS or JOOS. JOOS 
supports double sided drives & 35 
or 40 tracks. 

CASE & SUPPLY for 5% DISK 
DRIVES 
Single vertical . . .. .. . 
Dual vertical ... . . . . . 

$50. 
$80. 

Dual 112 height vertical $70. 
above in choice of grey or white. 

LIBRARY CASE ... . ..... . $19. 
Data Defender by RING KING, holds 
70 disks, acrylic case, key lock. 

GENERIC DISKETTES .... . . $9. 
SSDD, box of 10, certified , hub 
rings , labels, write tabs. 

SERIAL TO PARALLEL 
INTERFACE .... . ......... $59. 
crystal 
switch 
9600. 

controlled, uses UART, 
selectable baud rate 600-

Call or write for catalog including 
warranties and complete product de­
scriptions. Add $3. per order for 
S&H. Add $1.75 for COD, Indiana 
res . add 5% sales tax. 

.,-298 
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TH[ BUILDIN(i BLOCKS 
or A (il![AT Sl'ST[~ 

We carry a full 
line of computer 

supplies at wholesale prices. 

- This Month's Moneysaver -

B[TT[I! sv=nnsO 
~~4ZIN6 
~ ~ICl!0-61!1P Diskenes are 10CJ'% error·free. wrth a Wnte Enabkl Nol:ch and a 

reinforced hub. Each come wrth a prO'ective Tyvek• envelope. 
extremely durable and guards against static charge. Lifetime 
Guarantee & meets all industry standards (ISO. ECMA. ANSI . JIS) 
10 in a package. potybagged and shrmk-wrapped and come 
with labels. OS. DD are IBM compa11ble 

F1natly! A way to add 1nexpens1ve lnct1on 
feed to your Epson-type printer. We have 
Micro-Grip!-< ! Now, instead of buying a new 
printe r to accept both tractor and frict ion feed 
(very expensive!) . we've manufactured a 
device to upgrade your old system for a frac­
tion of the cost. Installed with a screwdriver . 
Micro -G ri~ does not disturb the tractor 
capabilities of your printer. For Epson MX-

No. lt9m 

• 626 5' • SS.DO 
# 627 s·.-os.oo 

1- 10 

17 00 
2 2 00 

Price per bag 

16 00 
2 1 00 

25 on up 

15 0 0 
20 .00 

70/ 80 AX80 and prin!ers based o~the ~ ~ 
Epson design, such as the IBM PC 
Commodore and H P , 

NO QUANTITY PRICE' 

• 670 1 5 3995/ EA 
6 II J5951EA 

NOTE: SS, OD can be used aa SS,SO. 
Tyvek~ is a registered trademark ol DuPont Co. 

12 ON UP 2'9 96/EA 

wr. 'PLUS SHIPPING $39.95 1 LB / EA 

' HOTE : Mlcto-Gnp .. la not • ""*t!tvtla to<a ien.rquallfypt'l-. 1111 
11WO'Oft! motehanlwnto< lhe pur'p09olof~ alng"°.,_ 
~from}'OUrl....etorl'llMlpt'lnW. 

-r. For Credit Card Orders ONLY! Call Toll Free 1-soo-22s-a249 \••l!l•J 

~""m!Dii~~-"' 
P.O. BOX60 • DEPT.HC5 •WOLLASTON, MA02170-0060• 617-963-5510 

HI - H S SC RE EH UT ! LilY 
~ Dou ble Heii ht ~ 

I • I ~nC~ ~ ~ : ~~ •~ H H~ ~ ! Hl ~2r •I or 
S w 1 ch • bl • F-" vll Sc r- • •n P•..,• r s• V1C1• 0 

liiinii'Wlt.rm:mft"m~nn 
Pr-o~r- •"•b l • l 1n • l •n ~ l t os tro .. Z&' t o Z~5 c turtel•rs 

28 C h ~ r • c t •r- s P"•r Io n• 
1 56'c"'h••"r ! ~ 11 .. •('/ .. ';.~rl 1

1n'•"'• 
'l. Z Ch• r • c 1 .,. s ,. .,. l 'n• 

51 f-f'tJ:.:~'-:,·~ ;:,.r111,.";•• 

but r' ~ : ... I ~~~~~: ,.. ':.s!;~Ff (•~ ~;; I ~~· Cl~~~r :~·~·~~C•v l s 

P~ : , ~v e~s !?"'lnMffi , iRi'i- • ~ ... ~r ~d~ ~; "~(t ~ hf.r.1~~! ~·-

• FULL Y BASIC COM?A TIBLE 
• DISPLAY FORMATS OF 28 10 255 

CHARACTERS PfR LIN E 
• FUll 96 UPPER LOWER CASE CHARACiERS 

• M IXED GRAPHICS & !EXT OR SEPARATE 
GRAPHIC & TEX! SCREE NS 

• INDIVIDUAL C HARACIER HIGHUGHllNG 
• REVERSE CHARACTER HIGHLIG HT M O DE 
• WRITTEN IN FAST MACHINE LANGUAGE 
• AUTOM ATIC RELOCATES TO TOP OF 16 321< 
• AUTOMAHCA LL Y SUPPORTS 64 K ol RAM 

WITH RESET CON TROL 
• ~EVERSE SCREE N 
• ON SCRHN UNDERLINE 

• DOUBLE SIZE CHARACTERS 
• EQASE TO END OF LI NE 
• ER ASE TO END OF SC REEN 
• HOME CURSOR 
• BEL L TONE CHAR ACTE R 
• HOME CURSOR &. CLEAR SCR EE N 
• REQUIRES ONLY 2K O F RAM 
• COM PATIBLE WITH All ! APE & 

DISK SYSTE M S 

$19.95 
Introducing The "Super Smart" 

DATAPACKD 
Terminal Communications Sotware 

"FEATURES" 
• No l ost Informa tion When Using Hi -Reso lulion Display 

O n line 
• ASCll Compatible Fil e Forma t 
• Full Text Buffering 
• Termina l Ba ud Ra 1es 300 lo 9600 
• Automa tic Word Wrap Eliminates Spli1 Words 
• Fu ll / Ha lf Duplex 
• Automa tic File Capture 
• Programmable Word l eng th , Parity and S 1op Bits 
• Sa\le a nd l oad Text Buffer and Progra m Key Buffers 

lo Ta pe or Disk 
• 9 Hi -Resolution Dis play Forma ls, 28 to 255 x 24 
• True Up per/ Lower Case Display 
• Kill Graphics Option fo r An Extra 6K 

• Suppons line Break 
• Freeze Displa y a nd Review Information On line 
• Send Files Direc1ory from Buffer or Disk 
• Full Disk S uppon fo r Disk Version 
• Send Control Codes from Keyboard 
• Sepa rate Prinler Baud Rates 11 0-9600 
• Display On Screen or Output Contents of Buffer to Printer 
• Automatic Memory Sense 16-64K 
• 9 Programmable Function Key Varia ble length Macro Buffer 
• Programmable Prompt Character or Delay to Send Next Line 
• Programmable Control C haracter Trapping 
• Programma ble Open/ Close Buffer Characters 
• Automatic Key Repeat for Editing 
• Progra m a nd Memory Status Displays 

DISK $44.95 TAPE $34.95 

a 
5566 Ricochet Avenue 
Las Vegas, Nevada 89110 (702) 452·0632 All Orders Shipped From Stock 

.,. 335 Add 52.50 Postage 
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GAME 

BY JOE KRUEGER 

Make your way through crevasses and craters 
to land your craft in this great graphics game. 

Y ou are about to land on the moon. 
Your fuel is low but you think 

you can make it without refueling. You 

50-80 Title page 
900-940 Directions 
90-110 Set graphics page, set variables 
700-890 Draw mountains, numbers, fuel 
120 Set variables 
130-140 Start of main loop, erase, draw 

ship 
J(J() Talce fuel 
170 If space bar pressed then thrust 
180-200 Figure variables 
210-330 Check points around ship to 

check for mountain 
340-3(J() If ship hits the side then bounce 
370-380 Ship can't go faster than 

specified 
390 Add Y$ for ORA W statement 
400-410 If right or left arrow pressed then 

add to momentum 
420-430 Don't move right or left faster 

than specified 
440 Figure X$ 
450 GOTO beginning of main loop 
4(J() If ship was dropping too fast 

then blow up 
470-5fJO Check to see if ship made a good 

landing 
570 If after a landing on a 4X or 5X 

the fuel gets used up faster, it 
can't go faster than specified 

58()...{i20 Explosion, subtract a ship 
630-680 Display players' ships and scores 
690-740 Successful landing routine 
750 Check to see whether to end or 

not 

Table 1. Listing Explanation 
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land on an easy landing pad. 
The next time around, your fuel is 

very low and you must land on a 4X or a 
5X landing pad to refuel. You approach 
the pad: It's a tight squeeze but you are 
confident. 

You descend into the crater and sud­
denly you are out of fuel. You are drift­
ing out of control and headed straight 
for the mountainside! 

This is the scenario for Ten Seconds 
to Touchdown. The right and left ar­
rows move your ship right or left, and 
the space bar provides thrust. Use the 
controls carefully, however, because as 
you hold the button down your ship 
gains momentum, and if you get too 
close to the crater walls, you cannot 
thrust away. 

Table 1 gives a program line descrip­
tion, and Table 2 the variables used.• 

Address correspondence to Joe 
Krueger, 4626 East Lafayette, Phoenix, 
AZ 85018. 

W How much fuel is used up 
SH Number of ships 
Z Amount of fuel 
X$,Y$ Where to draw ship 
A$,B$ Where to erase ship 
R, S Value of X$,Y$ 
C Speed of ship up and down 
D Speed of ship side to side 
ZZ Used in For . . . Next loops 
AS Used for Inputs at beginning of 

program 

Table 2. Variables 

Program Listing. Lunar Lander 

50 CLS0:SCREEN0,l 
60 PRINT @l05,"lunar";:PRINT@lll, 
"lander"; 
70 PRINT@388,"";:INPUT"DO YOU NE 
ED DIRECTIONS";A$ 
80 IFLEFT$(A$,l)="Y"THEN900 
90 POKE65495,0:PMODE4,l:PCLS:SCR 
EENl,l 
100 W=2:SH=3:Z=256 
110 GOTO 760 
120 X$="125":Y$="17 " :A$=X$:B$=Y$ 
:T$="BR6;G2;H2;" 
130 DRAW"C0;BM"+A$+","+B$+"E3;H2 
;U2;E2;BR2;F2;D2;G2;F3;":DRAW"C0 
;BM"+A$+", "+B$+T$ 
140 DRAW"Cl;BM"+X$+","+Y$+"E3;H2 
;U2;E2;BR2;F2;D2;G2;F3;" 
150 IFZ <0THENC=S:Z=0:GOT0180 
160 LINE(Z,185)-(Z+W,185) ,PRESET 
170 IFPEEK(345)=247THEN POKE345, 
255:C=C-.5:Z=Z-W:DRAW"Cl;BM"+X$+ 
","+Y$+T$ ELSE C=C+.5 
180 A$=X$:B$=Y$ 
190 R=VAL( X$) 
200 S=VAL(Y$) 
210 IFPPOINT(R,S-5) >0THEN460 
220 IFPPOINT(R,S-4) >0THEN460 
230 IFPPOINT(R,S-3) >0THEN460 
240 IFPPOINT(R+9,S-5) >0THEN460 
250 IFPPOINT(R+9,S-4) >0THEN460 
260 IFPPOINT(R+9,S-3) >0THEN460 
270 IFPPOINT(R,S-2) >0THEN460 
280 IFPPOINT{R,S- 1) >0THEN460 
290 IFPPOINT(R+9,S-2) >0THEN460 
300 IFPPOINT(R+9,S-1) >0THEN460 
310 IFPPOINT(R,S+l) >0THEN460 
320 IFPPOINT(R+9,S+l) >0THEN460 
330 IFPPOINT(R+4,S-10) >0THEN460 
340 IFVAL(X$) <3THENX$="5":D=-D 
350 IFVAL(X$) >240THENX$="240":D= 
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-D 
360 IFVAL(Y$) <17THENY$="17" 
370 IF C<-3THENC=-3 
380 IFC >5 THENC=5 
390 Y$=STR$(VAL(Y$}+INT(C}} 
400 IFPEEK(343}=247THEN POKE343, 
255:D=D-.5 
410 IFPEEK(344)=247THEN POKE344, 
255:D=D+.5 
420 IFD<-5THEND=-5 
430 IFD >5THEND=5 
440 X$=STR$(VAL(X$}+INT(D}} 
450 GOTO 130 
460 IFC >3THEN580 
470 IFZ C0THENZ=256 
480 IFR >0ANDR<5ANDS <l52ANDS >l48T 
HENF=3:GOT0691l 
490 IF R<47AND R>37AND S<ll8AND 
S >ll4THENF=2:GOT0690 
501l IFR<l05ANDR>99ANDS <l55ANDS >l 
50THENF=2:GOT0690 
510 IFR <l35ANDR >l29ANDS <ll8ANDS > 
ll4THENF=l:GOT0690 
520 IFR <l50ANDR >l45ANDS <l49ANDS > 
144THENF=4 :W=ll+l: GOT06 90 
530 IFR <l89ANDR >l8lANDS <l59ANDS > 
155THENF=3:GOT0690 
540 IFR <222ANDR >220ANDS <l39ANDS > 
135THENF=3:GOT0690 
550 IFR <224ANDR >219ANDS <l71ANDS > 
167THENF=5 :W=W+l: GOT06 90 
560 IFR <61ANDR >58ANDS <l69ANDS >l6 
5THENF=5:W=W+l:GOT0690 
570 IFW >5THENW=5 
581l DRAW"C0;BM"+l\$+","+B$+"E3;H2 
;U2;E2;BR2;F2;D2;G2;F3;":DRAW"C0 
;BM"+AS+","+BS+TS 
591l FORZZ=lT09:CIRCLE(R+4,S-4} ,z 
Z,l:PLAY"Ll01T255V"+STR$(ZZ*3+4} 
+"ABDGEFAD":NEXTZZ 
600 FORZZ=9T01STEP-l:CIRCLE(R+4, 
S-4) ,ZZ,0:PLAY"OlLlT255V"+STR$(Z 

Z*3+4}+"DEB FADEA" : NE XT ZZ 
610 FORA=0T0 1000: NEXTA 
620 SH=SH-1 
630 CLS:SC RE ENO,l 
640 PRINT @37,US ING " SH I PS REMAI N! 
NG ## ";SH 
650 PRINT @l97,USI NG" PO I NTS 

##### " ;P 
660 PRINT : PRINT 
670 IFSH <lTHENI NPUT"DO YOU WANT 
TO PLAY AGAIN";A$:GOT07 50 ELSE I 
NPUT"PRESS EN'l'ER TO CONTINUE";A$ 
680 PCLS:SCREEN1,l:GOT076G 
691l PLAY"Ll03V30T32CDET16GT3 2ET 8 
G" 
700 CLS:SCREEN0,l 
710 Q=Z*F:P=P+Q 
720 PRI NT@l30,USI NG" ### X # ## 
##";Z,F,Q 
730 IFF=40RF=5THENZ=256 
740 GOTO 640 
750 IFLEFT$(A$,l}="N"THENPOKE654 
94, 0: EtlD ELSERUN 
760 DRAW"Cl;BM0,l50; Rl5;D2;F3; 1J 5 
;E5;Ll;E6; H3;R5;El0; U7;H3;R20;F8 
;D5;F6;R3;G3;F6;D5;H3;L2;H3;G4;L 
3;G5;D9;G6;R20;D5;E3;R2;E6;F6;E7 
;U5;E4;Rl5;U5;E4; R2 ;U6;G3; U6;E6; 
R2;U4;E4;U5;Rl5;F5;L3 ;D2;F4;E3;D 
4;R2;F4;Ll5;Dl5;Rl5 ;DS;F4; R2;U3; 
F6;E3;DS; R3;E4; Rl5;F4; R3; 
770 DRAW"US;ES;Fl0;G3;D4;E4;DS;R 
15;ES;U3;H2;R3;U2;H20;Rl2;FS;US; 
E6;F4;D2;G2;RS;E6;FS;RS;E3 
780 LINE(0,l85}-(Z,1 85} ,PSET 
791l DRAW"BM4,18l;U4;R2;L2;U3;R4; 
BR2;D6;Fl;R2;El; U6;BR3;BD7;R4;L4 
;U4;R2;L2;U3;R4;BR2 ;D7; R4;" 
800 DRAW"Cl;BM44,123;El;R2;Fl;D2 
;G4;Dl;RS;BR2;U2;E4; U2 ;BL 4 ;D2;F 4 
;D2;" 
810 DRAW"BM2,155;El;R2;Fl;D2;Gl; 

Photo-Suzanne Torsheya 

System Requirements 

16KRAM 
Extended Color Basic 

Ll;Rl;Fl;D2;Gl;L2;Hl;BDl;BR7;U2; 
E4; U2;BL4;D 2 ;F4;D2;" 
820 DRAW"BM58,17l;L5;D4;R3;Fl;D2 
;Gl;L2;Hl;BDl;BR7;U2;E4;U2;BL4;D 
2;F4;D2;" 
830 DRAW"BM100,158;El;R2;Fl;D2;G 
4;Dl;R5;BR2; U2;E4;U2;BL4;D2;F4;D 
2 ; ti 

640 DRAW"BM132,122;E2;D8;L2;R4;B 
R2;U2;E4;U2;BL4;D2;F4;D2;" 
850 DRAW'BM150, 155; L 7; ES; DB; BR4; 
U2;E4;U2;BL4;D2;F4;D2;" 
860 DRAW"BM182,162;El;R2;Fl;D2;G 
l;Ll;Rl;Fl;D2;Gl;L2;Hl;BDl;BR7;U 
2 ;E4;U2;BL4;D2;F4;D2;" 
870 DRAW"BM225,172;LS;D4;R3;Fl;D 
2;Gl;L2;Hl;BDl;BR7;U2;E4;U2 ;BL4; 
D2;F4;D2;" 
6 80 DRAW"BM23 9 ,14 4; El; R2; Fl; D2 ;G 
l;Ll;Rl;Fl;D2;Gl;L2;Hl;BDl;BR7;U 
2 ;E4;U2;BL4;D2;F4;D2;BD3;BL10;Hl 
0;U4;G2;E2;F2;H2;" 
890 GOTO 120 
900 CLS:PRI NT"OBJECT: 
ON I\ PAD AND 

S MANY POINTS 
BLE." 

TO LAND 
SCORE A 
AS POSI 

9le PRINT: PRINT"CONTROLS: - > 
MOVE RIGHT <-
MOVE LEFT SPACE 
THRUST" 

920 PRINT:PRINT"HINTS: 
U THRUST, ~'HE 

GAINS MOMENTUM 
TC!! OUT! YOU 
GET A NEW LOAD 
EL IF YOU LAND 
4X OR SX." 
930 PRINT:INPUT"PRESS 
LAY";AS 
940 GOT090 
END 

AS YO 
SHIP 
SO WA 
ALSO 
OF FU 
ON A 

ENTER TO P 
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G _AME ____________ --il~_·=·-~1 
BY ALAIN DUSSAULT · U>U> · 

OTHO 3,6 

Since I acquired a 16K Color Com­
puter with Extended Basic in Au­

gust 1981, my main concern was to de­
velop a program to play a challenging 
game of Othello/Reversi. After two un­
successful attempts, I adapted Flip-A­
Piece, a program published in 80 Micro 
(March 1982, p. 252). This third at­
tempt was successful because it met my 
criteria for memory size and flexibility. 

I called the program Otho 3,6. The 3 
stands for the third algorithm and the 6 
for the number of major modifications 
I made before getting it just right. 

Otho 3,6 challenges the Reversi 
player with four levels of difficulty (see 
Table 1) and is flexible enough to allow 
you to play against another player as 
well as the computer. 

How to Play 
If you use 16K Extended Basic, you 

have to enter POKE 25,6:NEW before 
saving, loading, or running the pro­
gram. You must also remove all re-

System Requirements 

16KRAM 
Extended Color Basic 

LP VII Printer (optional) 
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Photo. An Otho 3,6 Game in Progress 

Experts and novices alike 
will enjoy this flexible 
version of Reversi for 
Color Computer owners. 

marks from the listing to clear enough 
memory and avoid the ?OM error 
message. 

After you type RUN, answer the 
prompts according to what you want to 
do. If you choose to play against anoth­
er player, the screen displays P#l and 
P#2 instead of YOU and COM. 

As with Flip-A-Piece, the board is di­
vided into 64 squares, eight rows by 
eight columns. I used low-resolution 
graphics to display the board and text, 
which reserves the maximum memory 

for Basic programming. Because the 
Color Computer limits the choice of 
colors, the small square playing pieces 
are orange on one side and white on the 
other. The player who begins the game 
always has the orange pieces. Empty 
squares are dark blue. 

To start, two white pieces and two or­
ange pieces are placed in the four center 
squares adjacent to each other. The ob­
ject is to get more pieces on the board 
than your opponent. Each player tries 
to flip the other's pieces. A legal move 
flips at least one of the other player's 
pieces. 

To enter a move, you use a letter (A 
to H), followed by a number (1 to 8). 
You do not have to press enter because 
INKEY$ executes the command. The 
computer displays its move before it up­
dates the board. 



If you decide to let the computer be­
gin, its first move is randomly played. 
The first four legal moves are con­
sidered equivalent to an expert level of 
play. After that, the computer looks at 
all the legal moves available to it, then 
chooses one from a certain imposed or­
der according to the designated level of 
difficulty. 

Even though it is programmed in 
Basic, the computer makes its move in 
less than I 5 seconds with the rapid 
POKE. Without the rapid POKE, the 
computer moves within 20 seconds. 

The Print (P) routine in lines 
2410-2480 is for those of you who have 
a Line Printer VII. The printout con­
tains the following information: 

•who began to play, 
•at what level you are playing, 
• all the moves that have been made, and 
•who won and by what score. 

If you do not have a Line Printer VII, 
you could replace all PRINT#-2 com­
mands with PRINT to have this infor­
mation displayed on the screen. Do not 
forget to place a CLS somewhere in the 
program. 

At the end of a game you must pass 
(press 1,9) to start a new game. 

Strategies 

For at least the first two-thirds of the 
game, you should try to flip the least 
number of your opponent's pieces. 
During this time, it is more important to 
have greater "mobility" than to have 
more pieces than your opponent. In this 
case, mobility refers to your having the 
greatest number of possible moves from 
which to choose. The more moves you 
have, the less your opponent has. 

This strategy requires that you con­
trol as many sides of the board as possi­
ble. Doing so may require that you 
abandon the above strategy at some 
points. 

Because winning requires having 
more pieces than your opponent, you 
must flip as many pieces as possible dur­
ing the last few moves of the game. 

The computer is programmed to play 
this way. As mentioned above, it looks 
for all legal moves in an imposed order 
(lines 780-890). The legal moves are 
stored in the G(N I) array (line 880) and 
the rank of the move in CC(Nl). 

If you play at a level higher than level 
I, the computer goes to the routine to 
update the square ponderation value 
(line 880) before going to the evaluation 
routine. 

The updating routine starts at line 
1280. To begin with, each string vari­
able from A$ to D$ equals zero. The 

Level 1-Except for the first move, if the computer begins, it plays the first legal move it 
finds in its search of the legal move routine. 

Level 2-The computer chooses the legal move that receives the greatest evaluation value. 
But before evaluating its legal moves, the computer goes to a special routine that modifies 
the ponderation value of the squares depending on the way the game progresses. 

Level 3-The computer plays as in level 2, but also determines if it can play the gambit. The 
gambit is a play in which you give up a corner to gain control of one side. 

Level 4--The computer plays according to level 3 until only seven empty squares remain on 
the board. From there on, it chooses its move according to the Flip-A-Piece method. Note 
that because of the way the computer has to look for legal moves, it always plays the first 
seven moves as in level I. You can figure that out by looking at the number printed below 
the board. It varies from 1 to less than 60 during the first seven moves and from 1 to 60 after 
that. The reason that 60 is the maximum is that there are 60 empty squares at the start of the 
game. 

Table/. Levels of Difficulty 

computer then reads each side of the 
board to determine which player occu­
pies each space (0 = empty square, 
I =computer piece, 2 =player piece), 
and the string variables A$ to D$ retain 
that bit map. 

"Because winning requires 
having more pieces 

than your opponent, 
you must flip 
as many pzeces 

as possible during the 
last few moves 
of the game. " 

The rest of the routine checks to see if 
the contents of the string variables 
match a certain configuration of pieces 
positioned on each side of the board. If 
it finds a match, the routine updates 
specific square ponderation values. 

Let's look at line 1460 as an example: 

!FA$= "001l1100"0RA$ = "01111100" 
ORA$= "00112200"0RA$ = "00122200" 
ORA$ = "001l1200"THENE(l7) = 24. 

This means that if the bottom of the 
board is occupied by pieces matching 
any of the above configurations, the 
computer will have better control of 
that side by moving to a square beside a 
corner, even though that play is normal­
ly dangerous. The ponderation value of 
square I 7 (square GI) is, therefore, in­
creased from - 32 to + 24. 

The computer then goes to the evalu­
ation routine (lines 670-710): 

EV(Z) = E(G(Z)) + 60 - CC(Z) 
E(G(Z)) = update ponderation value of the square. 
CC(Z) =rank of the square in the imposed order. 

When the evaluation has been com­
puted for each legal move, the comput­
er makes the one that has the greatest 
value. If two moves have the same 
value, the computer makes the first one. 

If you play at level 3 or 4, when the 
computer goes to the updating routine, 
it checks to see if it can play the "gam­
bit" or if it has to protect itself against 
the gambit. The gambit is a play in 
which you give up a corner to gain con­
trol of one side. The gambit routine 
runs from lines 2150-2380. 

The Flip-A-Piece algorithm that 
chooses the move that would flip the 
greatest number of pieces is the one to 
use toward the end of the game. Be­
cause the computer does not have to an­
alyze more than six moves at this point, 
its response is fast. 

Improvements 

You can upgrade this program for a 
32K system. One improvement is to add 
a routine that, after the computer has 
gone through the legal-move routine, 
will select randomly among moves that 
have the same top evaluation value. In 
this way, the computer will never play 
two games the same way. 

The second major improvement is to 
reinforce the Flip-A-Piece algorithm by 
looking at all possible moves with an 
Alpha-Beta tree. (See 80 Micra's Notes 
from Beneath the Keyboard, August and 
September, 1982.) This routine must be 
in machine language to maintain the 
speed of the computer response.• 

Address correspondence to Alain 
Dussault, 2165 Manon St., Laval, Que­
bec, Canada H7S 1 V5. 
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Program Listing. Otho 3,6 

10 CLS6:PRINT@236,"0THO 3,6";:PR 
INT@303,"BY";:PRI NT@329,"ALAIN D 
USSAULT";:PRINT@363,"0CT. 1982"; 
:FORK=lT01500:NEXT 
20 POKE65495,0 
30 DIME(88) ,B(99) ,BB(66) ,C(8) ,D( 
60) ,G(25) ,H(25) ,W(88) ,81( 25) ,B2( 
25) ,EV(25) ,B3(25) ,CC(25) 
35 REM PRINT@ LOCATION TO DISPLA 
Y SQUARE OF THE BOARD 
40 FORR=lT08:W(l0+R)=257+2*R:W(2 
0+R)=225+2*R:W(30+R)=l93+2*R:W(4 
0+R)=l61+2*R:W(50+R)=l29+2*R:W(6 
0+R)=97+2*R:W(70+R}=65+2*R:W(80+ 
R)=33+2*R:NEXT 
45 REM START OF GAME SQUARE OCCU 
PAT ION 
50 DATA3,3,3,3,3,3,3,3,3,3,3,0,!il 
,0,0,0,0,0,0,3,3,0,0,0,0,0,0,0,0 
,3,3,0,0,0,0,0,0,0,0,3,3,0,0,0,2 
,1,0,0,0,3,3,0,0,0,l, 2,0,0,0,3, 3 
,0,0,0,0,0,0,0,0,3,3,0,0,0,0,0,0 
,0,0,3,3,0,0,!il,0,0,0,0,0,3,3,3,3 
,3,3,3,3,3,3,3,-11,-10,-9,-l,l,9 
,10,11 
55 REM IMPOSE ORDER OF SQUARE FO 
R SEARCH ROUTINE 
60 DATA81,88,ll,18,83,86,61,68,3 
1,38,13,16,63,66,33,36,84,85,51, 
58,41,48,14,15,64,65,53,56,43,46 
,34,35,74,75,52,57,42,47,24,25,7 
3,76,62,67,32,37,23,26,82,87,71, 
78,21,28,12,17,72,77,22,27 
65 REM INITIAL PONDERATION VALUE 
S OF SQUARE 
70 DATA64,-32,32,16,16,32,-32,64 
,0,0,-32,-64,2,2,2,2,-64,-32,0,0 
,32,2,8,4,4,8,2,32,0,0,16,2,4,0, 
0,4,2,16,0,0,l6,2,4,0,0,4,2,16,0 
,0,32,2,8,4,4,8,2,32,0,0,-32,-64 
,2,2,2,2,-64,-32,0,0,64,-3 2,32, 1 
6,16,32,-32,64 
80 FORK=0T099:READB(K) :NEXT 
90 FORK=lT08:READC(K) :NEXT 
100 FORK=lT060:READD(K) :NEXT 
110 FORK=llT088:READE(K) :NEXT 
120 X=0:Xl=0 
125 REM DRAW BORDER OF BOARD 
130 CLS0:PRINT@l,STRING$(19,211) 
;:FORK=33T0320STEP32:PRINT @K ,CHR 
$(223); :PRINT@K+l8,CHR$(223); :NE 
XT:PRINT@290,STRING$(17,211); 
140 PRINT@0,CHR$(131); :PRINT@32, 
"8";:PRINT@64,"7";:PRINT@96,"6"; 
:PRINT@l28,"5";:PRINT@l60,"4";:P 
RINT@l92,"3";:PRINT@224,"2";:PRI 
NT@256,"l";:PRINT@288," "; 
150 PRINT@320," AB C D E F G 
H II i 

160 PRI NT@ 54,"0THO 3,6";:PRINT@ 
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117, "LEVEL";: PRINT@l 81, "PASS 
I9";:PRINT @245 ,"LEVEL : L ";:P 

RINT@309,"PRINT : P "; 
170 PRINT@448,"PLAY AGAINST COMP 
UTER";:INPUTZ$:PRINT@448,STRING$ 
( 3 2 , 12 8) i : IF z $=II NII 'l'H ENU =- 4: B ( 5 4) 
=- 4: B ( 4 5) =- 4 : B ( 5 5) = 4 : B ( 4 4) = 4: GOS 
UB920:PRINT@375,"P#l";:PRINT@380 
,"P#2";:GOT0220 
180 PRINT@375,"YOU";:PRINT@380," 
COM";:GOSUB2400:IFZ$="Y"THENU=3 
190 UU=0:VV=0:FF=0:POKE279,PEEK( 
275) :PRINT @448 ,"YOU PLAY FIRST ( 
Y/N) ";:INPUTX$:PRINT @448 ,STRING$ 
(32 ,128);: IFX$="Y"THEN200ELSEIFX 
$="N"THEN210ELSE190 
200 GOSUB920:GOT0220 
210 B(54)=2:B(55)=l:B(44)=l:B(45 
)=2:GOSUB920:GOT0580 
215 REM YOUR MOVE OR P#l OR P#2 
MOVE 
220 FF=FF+l:IFZ$="N"THENU=-U 
230 SOUND100,l:SOUND150,l:PRINT@ 
416,STRING$(20,128); :PRINT@480 ,S 
TRING$(10,128); 
240 IFZ$="N"ANDU=4THENPRINT@416, 
"PLAYER #1: ";:GOT027 0 
250 IFZ$="N"ANDU=-4THENPRINT@416 
,"PLAYER #2 : ";:GOT027 0 
260 PRINT@416,"YOUR TURN: "; 
270 Y$=INKEY$:IFY$=""THEN270ELSE 
IFY$>="A"ANDY$ <="I"ORY$="L"ORY$= 
"P"7HENPRI NTY$ ;ELSE270 
280 IFY$="L"THENGOSUB2400:GOT023 
0 
290 IFY$="M"THEN2470 
300 IFY$="P"THENGOSUB2410:GOT023 
0 
310 O=VAL(INKEY$) :IFO <l OR0>9THEN 
310ELSEPRINTO;:A=l0*0+(ASC(Y$)-6 
4) 
320 IFA=99ANDZ$="Y"THENBB(FF)=A: 
Xl=l:GOT0580 
330 IFA=99ANDZ $= "N"ANDU=4THENBB( 
FF)=A:X=l:GOT0220 
340 IFA=99ANDZ$="N"ANDU=-4THENBB 
(FF)=A:Xl=l:GOT0220 
350 IFB(A) <>0 THENPRINT @480 ,"SQUA 
RE OCCUPIED ";:FORR=lT01000:NEXT 
:PRINT@480,STRING$(20,128); :FF=F 
F-l:GOT0230 
360 BB(FF)=A:Xl=0 
370 IFZ$="N"THEN2490 
380 R5=l:GOSUB440:R5=0:GOT0540 
390 R5=0:Bl=0:FORR1=1T060:A=D(Rl 
) 
400 IFB(A) <>0 THEN420 
410 GOSUB440 
420 NEXTRl 
430 Bl(Z)=Bl:GOT0730 
440 N=0:FORJ=lT08:K=A+C(J) 

Listinf! continued 



The Joystick that sets you 
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 

without a base is something to be experienc­
ed. Available direct from us or from your inde­
pendent computer retail store. <See below) 

$49.95 suggested retail 

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 "Centronlcs" type print­
er cable. For Basic 1.1 and later revisions. 
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pbh 
Only $89.95 suggested retail 

Available direct from us or from your independent 
computer retail store. <See belowl 

Coco 
Serial I Parallel 

Interface 

pbh Comouter P. o . Drawer 55868 
Products, Inc. Houston, Texas 77055 

713 I 956-0207 
When ordering direct from PBH please enclose 
53.00 per item for shipping. 

MODEM OFF PRINTER 

Endicott Computer Software & Accessories 
Huntsville, Alabama 35801 

Chips, Incorporated 
Atlanta, Georgia 30340 

The Computer Store 
Jasper, Indiana 47456 

Computer Associates 
West Fargo, North Dakota 58078 

,,. See List of Advertisers on page 131 

..-20 

AUTHORIZED DEALERS 

Spectrum Projects 
Woodhaven, New York 11421 

TRS TECH Computer Services 
Houston, Texas 77033 

Computers & More 
Huntsville, Texas 77340 

The Software Connection 
Ft. Lauderdale, Florida 3331 9 

Compukit, Inc. 
Houston, Texas 77059 

Computers, Etc. 
Austin, Texas 78745 

Cinsoft 
Cincinnati, Ohio 45237 

The Photo Shop 
Willmar, Minnesota 56201 
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listing continued 

450 IFB(K)<>lTHEN500 
460 K=K+C(J) :IFB(K)=lTHEN460 
470 IFB(K)<>2THEN500 
480 K=K-C(J) :IFK=A THEN500 
490 N=N+l:IFR5=1THENB(K)=2:GOT04 
80ELSE480 
500 NEXTJ 
510 IFN >00RN <Bl THEN530 
520 Bl=N 
530 RETURN 
540 IFN >0THEN550ELSESOUND100,2:P 
RINT@480,STRING$(10,128) ;:PRINT @ 
490,"ILLEGAL MOVE";:FORR=lT01200 
:NEXT:PRINT@490,STRING$(15,128); 
:GOT0230 
550 IFZ$="Y"THENB(A)=2:GOSUB920 
560 IFZ$="N"THENB(A)=U:GOSUB920 
570 IFZ$="N"GOT0220 
575 REMCOMPUTER MOVE 
580 FF=FF+l:IFFF=lTHEN1240 
590 IFLL=lORFF <=l4THEN610 
600 GOT01280 
610 Nl=fl:G(l)=0:R4=0:FORR=lT060: 
A=D(R): PRINT@360 ,R;: IFB (A) <> 0THE 
N640 
620 GOSUB780 
630 IFG(l) <> 0AND(FF <=l40RLL=l)TH 
ENR4=l:GOSUB780:GOT0900 
640 NEXTR 

650 IFG(l)=0THEN770 
660 IFLL=4ANDFF >=53THEN7 2 0 
665 REM EVALUATION ROUTINE 
670 FORZ=lTONl 
680 EV(Z)=E(G(Z))+60-CC(Z) :NEXTZ 
:RR=EV(l) :GG=CC(l) 
685 REM EVALUATION SORT ROUTINE 
690 FORZ=lTONl:IFEV(Z) <=RR THEN7 
lQl 

700 GG=CC ( Z) 
710 NEXTZ:A=D(GG) :R4=l:GOSUB780: 
GOT0900 
720 FORZ=lTONl:R4=2:A=G( Z) :B(A)= 
l:Sl=A:GOSUB7 80:GOT0390 
730 GOSUB1150:V=0:NEXT Z 
735 REM FLIP-A-PIECE ROUTINE 
740 FORZ=lTONl:IFBl(Z)=0THENBl(Z 
)=.l 
750 B3(Z)=B2(Z)/Bl(Z) :NEXTZ 
760 GOSUB1160:R4=l:GOSUB780:GOTO 
900 
770 PRINT@480,"COMPUTER HAS NO M 
OVE";:X=l:BB(FF)=A:IFX=lANDXl=lT 
HEN1060ELSE220 
780 PRINT@416,STRING$(10,128) ;:N 
=0:FORJ=lT08:K=A+C(J) :PRINT@480, 
STRING$(20,128) ;:PRINT@480,"THIN 
KING"; 
785 REM SEARCH FOR LEGAL MOVE RO 
UT I NE 
790 IFB(K)<>2THEN860 
800 K=K+C(J) :IFB(K)=2THEN800 
810 IFB(K)< >lTHEN860 
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820 K=K-C(J) :IFK=A THEN860 
830 N=N+l:IFR4=1THENB(K)=l 
840 IFR4=2THENB(K)=l:V=V+l:H(V)= 
K 
850 GOT0820 
860 NEXTJ 
870 IFR4=2THEN890 
880 IFN>0THENNl=Nl+l:G(Nl)=A:B2( 
Nl)=N:CC(Nl)=R 
890 RETURN 
895 REM COMPUTER PLAY 
900 S=INT(A/10) :T=A-10*S+64:W$=C 
HR$(T) :V=0:B(A)=l 
910 X=0:BB(FF)=A:SOUND200,l:PRIN 
T@480,"I PLAY AT: ";W$;S;:FORJ=l 
TONl:H(J)=0:G(J)=0:B2(J)=0:B3(J) 
=0:Bl(J)=0:EV(J)=0:CC(J)=0:NEXTJ 
:GG=0:GOSUB920:GOT0220 
915 REM DISPLAY OF THE BOARD PRI 
NTING ROUTINE 
920 Z=0:FORI=lT08:FORJ=81T088:IF 
B(J+Z)=lANDX$="Y"THENP=l95:VV=VV 
+l 
930 IFB(J+Z)=lANDX$="N"THENP=243 
:VV=VV+l 
940 IFB(J+Z)=2ANDX$="Y"THENP=243 
:UU=UU+l 
950 IFB(J+Z)=2ANDX$="N"THENP=l95 
: UU=UU+l 
960 IFB(J+Z)=4ANDZ$="N"THENP=243 
: UU=UU+l 
970 IFB(J+Z)=-4ANDZ$="N"THENP=l9 
5 :VV=VV+l 
980 IFB(J+Z)=0THENP=l63 
990 PRINT@W(J+Z) ,CHR$(P) ;:NEXTJ: 
Z=Z-10:NEXTI 
1000 IFX$="Y"ORZ$="N"THENPRINT@4 
08,CHR$(243); :PRINT@413,CHR$(195 
) ; 
1010 IFX$="N"THENPRINT@408,CHR$( 
195); :PRINT@413,CHR$(243); 
1020 PRINT@471,UU;:PRINT@476,VV; 
1030 UU=0:VV=0 
1040 IFX=lANDXl=lTHEN1060 
1050 RETURN 
1055 REM END OF GAME ROUTINE 
1060 M=0:N=0:FORK=llT088:IFB(K)= 
lTHENM=M+l 
1070 IFB(K)=2THENN=N+l 
1080 NEXT:IFM >N THENA$="COMPUTER 

WIN":PRINT@448,A$; 
1090 IFM=N THENA$="IT IS A TIE": 
PRINT@44 8 ,A$; 
1100 IFM <N THENA$="YOU WIN":PRIN 
T@448,A$; 
1110 FORK=lT03000:NEXT 
11 20 PRINT@448,CHR$(128); :INPUT" 
PRINT ALL MOVES (Y/N) ";E$:IFLEFT 
$( E$,l)="Y"THENGOSUB2410 
1130 PRI NT@480,CHR$(128) ;:INPUT" 
PLAY AGAIN (Y/N)";A$:IFLEFT$(A$, 
l)=" Y"THENRUN30ELSEIFLEFT$(A$,l) 
="N"THEN1140ELSE1130 
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1140 END 
1150 FORR=lTOV:B(H(R))=2:NEXTR:B 
(Sl)=0:RETURN 
116 0 N==Nl: D=l 
1170 D==D*2:IFD<N THEN1170 
1180 D=INT((D-1)/2) 
1190 IFD=0THENA=G(l) :RETURN 
1200 IT==N-D:FORI==lTOIT:J=I 
1210 L==J+D 
1220 IFB3(L)>B3(J)THENT==B3(J) :Tl 
==G(J) :B3(J)=B3(L) :G(J)=G(L) :B3(L 
)==T:G(L)=Tl:J=J-D:IFJ>0THEN1210 
1230 NEXTI:GOT01180 
1235 REM COMPUTER PLAY RANDOMLY 
FIRST MOVE IF HE START 
1240 SS=RND(4) :IFSS==lTHENA=35:B( 
45)==l:GOT0900 
1250 IFSS=2THENA=46:B(45)=l:GOTO 
900 
1260 IFSS=3THENA=53:B(54)=l:GOTO 
90 0 
1270 IFSS=4THENA=64:B(54)==l:GOTO 
900 
1275 REM BIT MAP OF WHO OCCUPIED 

WHAT ON EACH SIDE OF THE BOARD 
1280 A$="":B$=="":C$=="":D$=="":FOR 
K==llT018:IFB(K)==0THENA$=A$+"0" 
1290 IFB(K)==lTHENA$=A$+"1" 
1300 IFB(K)=2THENA$=A$+"2" 
1310 IFB(K+70)=0THENB$==B$+"0" 
1320 IFB(K+70)=1THENB$=B$+"1" 
1330 IFB(K+70)==2THENB$==B$+"2" 
1340 NEXT 
1350 FORK==llT081STEP10:IFB(K)==0T 
HENC$==C$+"0" 
1360 IFB(K)=lTHENC$=C$+"1" 
1370 IFB(K)==2THENC$=C$+"2" 
1380 IFB(K+7)==0THEND$=D$+"0" 
1390 IFB(K+7)=1THEND$=D$+"1" 
1400 IFB(K+7)=2THEND$=D$+"2" 
1405 REM UPDATING PONDERATION VA 
LUE ROUTINE 
1410 NEXT 
1420 IFB(ll)==lTHENE(l2)=20:E(21) 
==20:E(22) ==20 
1430 IFB(l8)=1THENE(l7)=20:E(27) 
=20:E(28)=20 
1440 IFB(81)=1THENE(71)==20:E(72) 
=20:E(82)==20 
1450 IFB(88)=1THENE(77)==20:E(78) 
==20: E ( 87) =20 
1460 IFA$="00111100"0RA$=="011111 
00"0RA$="00112200"0RA$="00122200 
"ORA$=="00111200"THENE(l7)=24 
1470 IFA$="00111100"0RA$="001111 
10"0RA$="00221100"0RA$="00222100 
"ORA$="00211100 "'l'HENE ( 12) ==24 
1480 IFB$="00111100"0RB$="011111 
00"0RB$="00112200"0RB$="00122200 
"ORA$="00111200"THENE(87)=24 
1490 IFB$="00111100"0RB$="001111 

10"0RB$="00221100"0RB$="00222100 
"ORB$="00211100"THENE(82)=24 
1500 IFC$="00111100"0RC$="011111 
00"0RC$="00112200"0RC$="00122200 
"ORC$="00111200"THENE(71)=24 
1510 IFC$="00111100"0RC$=="001111 
l0"0RC$="00221100"0RC$=="00222100 
"ORC$="00211100"THENE(21)=24 
1520 IFD$="00111100"0RD$="011111 
00"0RD$="00112200"0RD$="00122200 
"ORD$="00111200"THENE(78)=24 
1530 IFD$="00111100"0RD$="001111 
10"0RD$="00221100"0RD$="00222100 
"ORD$="00211100"THENE(28)=24 

1540 IFA$="20111110"THENE(l2)=-6 
4 
1550 IFA$="01111102"THENE(l7)==-6 
4 
1560 IFB$="20111110"THENE(82)==-6 
4 
1570 IFB$=="01111102"THENE(87)==-6 
4 
1580 IFC$=="20111110"THENE(21)=-6 
4 
1590 IFC$=="01111102"THENE(71)==-6 
4 
1600 IFD$="20111110"THENE(28)=-6 
4 
1610 IFD$="01111102"THENE(78)==-6 
4 
1620 IFA$="02220100"THENE(l5)==-3 
2 
1630 IFA$="00102220"THENE(l4)=-3 
2 
1640 IFB$="02220100"THENE(85)==-3 
2 
1650 IFB$="00102220"THENE(84)=-3 
2 
1660 IFC$="02220100"THENE(51)=-3 
2 
1670 IFC$="00102220"THENE(41)=-3 
2 
1680 IFD$="02220100"THENE(58)=-3 
2 
1690 IFD$="00102220"THENE(48)=-3 
2 

1700 IFLEFT$(A$,4)=="0102"THENE(l 
3)==-32ELSEIFRIGHT$(A$,4)=="2010"T 
HENE(l6)=-32 
1710 IFLEFT$(B$,4)="0102"THENE(8 
3)=-32ELSEIFRIGHT$(B$,4)="2010"T 
HENE ( 86) ==-32 
1720 IFLEFT$(C$,4)="0102"THENE(3 
l)=-32ELSEIFRIGHT$(C$,4)="2010"T 
HENE(61)==-32 
1730 IFLEFT$(D$,4)="0102"THENE(3 
8)=-32ELSEIFRIGHT$(D$,4)="2010"T 
HENE(68)=-32 
1740 IFA$="000~2100"THENE(l4)==24 
ELSEIFA$="00120000"THENE(l5)=24 
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THESE COULD BE THE 
KEYS TO YOUR FUTURE 

J 

Unlock all the potential of your 
Commodore 64 and VIC-20* with 
RUN. 

Explore ... Experiment ... Enjoy .. . 
Beginner and expert alike will be 
taken beyond the manual to the limits 
of their abilities. Enter your own game 
programs. Construct a simple hardware 
add-on. Broaden your scope with unique 
applications .. . And . .. get a 13th issue 
FREE! 

Enjoy key features like these: 

-----

Commodore 64 and VIC-20 
owners are one of the largest 

groups of computerists today. 
Enjoy the benefits of this with 

your own magazine. Be in con-
trol like never before. Order 

RUN today and get a 13th 
issue free with your prepaid 
order (check or credit card) 
of only $19.97. Send in the 
coupon or call toll free 
1-800-258-5473. In N.H. call 

1-924-9471. 
•Games for fun & strategy. 
• Programming tips help you learn short cuts. 

~·---: ----------- ----------
......... --, Send me a subscription to RUN for the regular sub- I 

I scription price of only $19.97 per year. I understand I • Candid reviews help you make money-saving 
decisions. 

•Programs to add to your library. 
•Instructions & tutorials to increase your skills. 
•Hardware & software modifications help your 

machine work smart. 
•Unique applications broaden your scope. 

Here's a system-specific magazine written with 
you in mind. Written by and for the reader to give 
time-saving, money-saving hints. You'll get instruc-

. tions and tutorials to increase your skills, and candid 
reviews to help you make the right decisions. Most 
of all though, you'll have fun . 

•Commodore 64 and VIC·20 are registered trademarks of Commodore Business Machines, Inc. 

I that with payment enclosed or credit card order I will I 
I receive a FREE issue making a total of 13 issues for I 
I $19.97. I 
I D CHECK/MO D MC DAE D VISA D BILL ME I 
I I 
I card # exp. date I 
I signature I 
I n~e I 
I address I 
I I 
I city state___zip I 
I I I Canada & Mexico S22. 97; Fore1g11 Surface $39. 97, 1 year only, US funds drawn on US I 
J bank. Foreign airmail, please inquire. Please allow 6 to 8 weeks for delivery. I 

I RUN • Box 954 • Farmingdale, NY 11737 I L ____________________ ~4s~ 



Lisrin>: continued 

1750 IFB$="00002100"THENE(84)=24 
ELSEIFB$="00120000"THENE(85)=24 
1760 IFC$="00002100"THENE(41)=24 
ELSEIFC$="00120000"THENE(51)=24 
1770 IFD$="00002100"THENE(48)=24 
ELSEIFD$="00120000"THENE(58)=24 
1780 IFA$="00001110"THENE(l4)=24 
ELSEIFA$="01110000"THENE(l5)=24 
1790 IFB$="00001110"THENE(84)=24 
ELSEIFB$="01110000"THENE(85)=24 
1800 IFC$="00001110"THENE(41)=24 
ELSEIFC$="01110000"THENE(51)=24 
1810 IFD$="00001110"THENE(48)=24 
ELSEIFD$="01110000"THENE(58)=24 

. 1820 IFA$="00210000"0RA$="002210 
00"0RA$="00211000"0RA$="00211110 
"THENE(l2)=24 
1830 IFA$="00001200"0RA$="000122 
00"0RA$="00011200"0RA$="01111200 
"THENE(l7)=24 
1840 IFB$="00210000"0RB$="002210 
00"0RB$="00211000"0RB$="00211110 
"THENE ( 82) =24 
1850 IFB$="00001200"0RB$="000122 
00"0RB$="00011200"0RB$="01111200 
"THENE(87)=24 
1860 IFC$="00210000"0RC$="002210 
00"0RC$="00211000"0RC$="00211110 
"THENE(21)=24 
1870 IFC$="00001200"0RC$="000122 
00"0RC$="00011200"0RC$="01111200 
"THENE(71)=24 
1880 IFD$="00210000"0RD$="002210 
00"0RD$="00211000"0RD$="02111100 
"THENE(28)=24 
1890 IFD$="00001200"0RD$="000122 
00"0RD$="00011200"0RD$="01111200 
"THENE ( 7 8) =24 
1 %HJ IFA$=" 00022200"0RA$=" 002222 
00"THENE(l7)=-32ELSEIFA$="002220 
00"0RA$="00222200"THENE(l2)=-32 
1910 IFB$="00022200"0RB$="002222 
00"THENE(87)=-32ELSEIFB$="002220 
00"0RB$="00222200"THENE(82)=-32 
1920 IFC$="00022200"0RC$="002222 
00"THENE(71)=-32ELSEIFC$="0&2220 
00"0RC$="00222200"THENE(21)=-32 
1930 IFD$="00022200"0RD$="002222 
00"THENE(78)=-32ELSEIFD$="002220 
00"0RD$="00222200"THENE(28)=-32 
1940 IFA$="00200200"THENE(l4)=-2 
:E(lS)=-2 
1950 IFB$="00200200"THENE(84)=-2 
: E ( 85) =-2 
1960 IFC$="00200200"THENE(41)=-2 
:E(51)=-2 
1970 IFD$="00200200"THENE(48)=-2 
:E(58)=-2 
1980 IFA$="01110000"THENE(l6)=-3 
2ELSEIFA$="00001110"THENE(l3)=-3 
2 

1990 IFB$="01110000"THENE(86)=-3 
2ELSEIFB$="00001110"THENE(83)=-3 
2 
2000 IFC$="01110000"THENE(61)=-3 
2ELSEIFC$="00001110"THENE(31)=-3 
2 
2010 IFD$="01110000"THENE(68)=-3 
2ELSEIFD$="00001110"THENE(38)=-3 
2 
2020 IFA$="01110200"THENE(l5)=-3 
2ELSEIFA$="01111020"0RA$="001110 
20"THENE(l6)=-32ELSEIFA$="002011 
10"THENE(l4)=-32ELSEIFA$="020111 
10"0RA$="02011100"THENE(l3)=-32 
2030 IFB$="01110200"THENE(85)=-3 
2ELSEIFB$="01111020"0RB$="001110 
20"THENE(86)=-32ELSEIFB$="002011 
10"THENE(84)=-32ELSEIFB$="020111 
10"0RB$="02011100"THENE(83)=-32 
2040 IFC$="01110200"THENE(51)=-3 
2ELSEIFC$="01111020"0RC$="001110 
20"THENE(61)=-32ELSEIFC$="002011 
10"THENE(41)=-32ELSEIFC$="020111 
10"0RC$="02011100"THENE(31)=-32 
2050 IFD$="01110200"THENE(58)=-3 
2ELSEIFD$="01111020"0RD$="001110 
20"THENE(68)=-32ELSEIFD$="002011 
10"THENE(48)=-32ELSEIFD$="020111 
10"0RD$="02011100"THENE(38)=-32 
2060 IFA$="02222200"THENE(l7)=-9 
6 
2070 IFA$="00222220"THENE(l2)=-9 
6 
2080 IFB$="02222200"THENE(87)=-9 
6 
2090 IFB$="00222220"THENE(82)=-9 
6 
2100 IFC$="02222200"THENE(71)=-9 
6 
2110 IFC$="00222220"THENE(21)=-9 
6 
2120 IFD$="02222200"THENE(78)=-9 
6 
2130 IFD$="00222220"THENE(28)=-9 
6 
2140 IFLL<3THEN2390 
2145 REM COMPUTER PLAY THE GAMBI 
T 

2150 IFA$="00222220"ANDB(31)<>0T 
HENE(22)=24 
2160 IFA$="20222220"THENE(l2)=34 
2170 IFA$="02222200"ANDB(38)<>0T 
HENE(27)=24 
2180 IFA$="02222202"THENE(l7)=34 
2190 IFB$="00222220"ANDB(61)<>0T 
HENE(72)=24 
2200 IFB$="20222220"THENE(82)=34 
2210 IFB$="02222200"ANDB(68)<>0T 
HENE(77)=24 
2220 IFB$="02222202"THENE(87)=34 
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C-05, C-06, C-10, C-12, C-20, C-24, C-32 

From the leading supplier of Computer Cassettes, 
new, longer length C-12's (6 minutes per side) provide 
the extra few feet needed for some 16K programs. 

BASF-LHD (DPS) world standard tape. 
Premium 5 screw shell with leader. 

Internationally acclaimed. 
Thousands of repeat users. 

9 · Error Free • Money back guarantee. 
..-156 

* 
500 C-12 's or C-10 's - 381( each CASSETIE STORAGE CADDY 
(w/labels. add 4¢ • Shipping $17. 1500 Holds 12 cassettes $2.95 

500 Boxes 13¢ ea. • Shipping $10.1500 w/o boxes ~ 
(Free Caddy offer does not apply) Includes edge labels 

____ T_R_A_C-TO-R-FE_E_D_•_D_IE--C-U-T--1 and index ca rd ~ 

BLANK CASSETIE LABELS FREE "' 
WH ITE: $3.00/100 $20 .00/1000 _ 

COLORED LABELS • Pastels · 1 CADDY. WITH EVERY 
Red . Blue . Green . Yellow . Lavender 4 DOZ. CASSETIES PURCHASED 
$4 .00/100 $30 .00/1000 (does not apply to 500 quanti ty oiler) 

I~ I Call: 213/700-0330 for IMME_DIATE SHIPMENT ~ 
~ on Credit Card Orders ~ 

ORDER r\ MAIL YORH 10'"' 9525 Vassar Ave . #HC 
NOW . .. Ly' TO . . . Chatsworth , CA 91311 

r - - - - - - ORDER FORM • - - - - - - .. 
I ITEM 1 DOZEN 2 DOZEN TOTAL Each cassetl e riiC 

c-0s O 1 .00 0 t3.oo includes two YORK 10 I C-06 0 7.00 D 13-00 labels only . Boxes are 
C-10 0 7.50 0 14 oo sold separately . We 

I c- 12 0 7-50 1H-:.~ prefer to ship by UPS 
c-20 0 B.7S as being the lastest and I c-24 D 9·00 D 1700 sa les t. llyouneedsh1p· 
~~~~Box D l1.00 - D

0
_ 2~~--- mentbyParcelPost . 

I 0 2·50 check here 0-
White Labels O 3.00 ! 100 O 20 00 11000 ·-

I ~~::oo_L_abe-ls _ o 4 001100 O 30 00 11000 

I 
OESCR:?TJON 

Storage Caddy 

I 

PRICE OUANTlf"V 

2.9S 

sue TOTAL 

I 
Calif . residents add sales tax 

Shipptng /handhng (any quanhty - using prices above) 3 50 

NOTE. Add1t1onal 
charges outside 48 
Con11nen1a1 Slates 
Sh1pmen1s 10 AK . HI . 
and USA possessions 
go by Priority Mai l. 
Canada & Mexico-
Airmail. 

I ~~~~p:~ ~~1~:8s':~!~a~~~--;e~d1l1onal $1 per 
All others- Sea Mail 

Ask about our 
DUPLICATING 

SERVICE 
-1 CHECK OR M.0 . Charge to 

TOTAL 

I ENCLOSED 0 Credi! Card : VISA 0 MASTERCARD 0 
0 PLEASE SEND QUANTITY DISCOUNTS 

I I Card No. ___ -------------------- Exp. ___ _ 

I Name _______________________________ _ 

I Address _________________________________ _ 

I City - - ---------------- State/ Zip ___ ________ _ 

: Signature ___________________ Phone _________ _ 
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2230 IFC$="00222220"ANDB(l3) <> 0T 
HENE(22)=24 
2240 IFC$="20222220"THENE(21)=34 
2250 IFC$="02222200riANDB(83) <> 0T 
HENE(72)=24 
2260 IFC$="02222202"THENE(71)=34 
2270 IFD$="00222220"ANDB(l6) <> 0T 
HENE(27)=24 
2280 IFD$="20222220"THENE(28)=34 
2290 IFD$="02222200"ANDB(86) <> 0T 
HENE(77)=24 
2300 IFD$="02222202"THENE(78)=34 
2305 REM COMPUTER PROTECT ITSELF 

AGAINST THE GAMBIT 
2310 IFA$="00111110"0RC$="001111 
10"THENE(ll)=-96 
2320 IFA$="01111100"0RD$="001111 
10"THENE(l8) =-96 
2330 IFB$="00111110"0RC$="011111 
00"THENE(81)=-96 
2340 IFB$="01111100"0RD$="011111 
00"THENE (88)=-96 
2350 IFA$="01111110"THENE(ll)=64 
:E(l8)=64 
2360 IFB$=" 0111111 0 "THENE(81)=64 
:E(88)=64 
2370 IFC$="01111110"THENE(ll)=64 
: E(81)=64 
2380 IFD$="01111110"THENE(l8)=64 
:E(88)=64 
2390 GOT0610 
23 95 REM CHANGE OF LEVEL ROUTINE 
2400 PRINT@448,"LEVEL (l/ 4)";:IN 
PUTLL:PRINT@l25,LL;:PRINT@448,ST 
RING$(32,128) ;: RETURN 
2405 REM PRINTING OF SATUS OF GA 
ME PLUS ALL MOVES COORDINATES RO 
UT I NE 
24 10 POKE65494,0:IFX$=" Y"THENPRI 
NT# - 2,"YOU BEGAN"ELSEPRINT#-2,"C 
OMPUTER BEGAN" 
2420 PRINT#-2,"LEVEL:";LL 
2440 FORK=lTOFF-1 
2450 S=INT(BB(K) / 10) :T=BB(K)-10* 
S+6 4: W$ =CHR$ ( T) : PRI NT#- 2, W$; S;" 
";:NEXTK:PRINT#-2,CHR$(26) 
2460 IFFF=600R( X=lANDXl= l )THEN24 
70ELSE2480 
2470 PRI NT# -2,A$;" BY ";M;" TO " 
;N:PRINT#-2,CHR$(26) :POKE65495,0 
2480 RETURN 
2485 REM ROUTINE IF TWO PLAYERS 
2490 N=0:FORJ=lT08:K=A+C (J) 
2500 IFB(K) <> -U THEN2550 
2510 K=K+C(J) : IFB(K)=-U THEN2510 
2520 IFB(K) <> U THEN2550 
253 0 K=K-C ( J) : IFK=A THEN2550 
2540 N=N+l:B(K)=U:GOT02530ELSE25 
40 
2550 NEXTJ:X=0:GOT0540 

END Computer make & model ___ _ _ ____ ___ Disk? (y/ n) ___ J 
I• - - - - - - - - • - - • - - - • ~----------------------' 
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I HAVE SOMETHING 
TO SAY! 

For as lirrle as 46 cenrs o program you can 
enjoy greet gomes lil<e FROGJUMP. FRENZY. CATERPILLAR 
CAVE. SHOOTIN GALLERY. and greor adventures. Use 
powerful home monogemenr · programs such as 
DUDGET. STOCK MARKET. DARTENDER. TINY CALC, and 
COST OF LIVING. Also. enjoy the use of powerful pro­
gramming utili ties such os COCO MONITOR. GRAPHIC 
SCREEN PRINT. l\AM TEST. HIGH RESOLUTION TEXT. and 
SINGLE DISK COPY. lncreoseyour knowledge with educa­
tional programs such os DASIC SPEED UP TUTORIAL. FLASH 
CARD. TRIGONOMETRY TUTOR. and our 6 PART SERIES 
ON MACHINE LANGUAGE. 

:. Many programs use machine language! .. *. 

1 Every monrh you wi ll receive o cos· 
serre rope wi th 10 ready to run docu­
mented programs. 

16K Extended llequired 

01\DEl\S SENT SAME DAY! PRICES 
Fll\ST CLASS SHIPPING! 

Gack Issues Available from 
July. 1982. 

Call orwrire for our tree co1olog. ~Sl_N_G_L_E_C_O_P_IE_S __ -'----=c::..J 

Dealer Inquiries lnvired. M100C>At1P.BIO(rm,ADO4'\ TO Of\DEP. 

0Vt:f&ASAOO S1000TO~ 
AtlD S 1 00 10 ~~COAD 

'l'.MOHAl.OIECIU 
WllCO#ll.£1>1 

----------------------------------------r------------------* * * * FREE PROGRAMS * * * * : ~~ ~ 004NT TOTAL 

* 550\EW SHEU 
• FREELAOEL.5 
* EN\Or\ FREE TAPE * INM£01ATE SHIPPING 

P.O. Gox 256-C rr~ 
T&DCompure«;odurn I ·~· I 
Holland. Ml 4Qd 23 
(616 ) JQ6-7577 

I -
I 

: (.OQ 

I 
I 
I 
I 
I 
I 
I 

: AM'~ -------
' c.., ___ !if _bp_ 
I Vt'dolCc.a ___ &p _ 

PERRY COMPUTERS 
CALL TOLL FREE 1-800-248-3823 

t -:r~e~~~:rE~ 
COLOR COMPUTERS ~E PRICE MODEL 100 COMPUTERS ~E ::E 
?6-JOOJ6'U( Colof~e< s 39900 s moo 26-38Cl!aK Mooei U)O~e< s 19900 S 6SOOO 
2t1-xrn>1611Coioi nNot1E t1enoec&.a1o11: s 2199!. s u goo L&.38012'IO•'<l(lfllOOComt>.i1e< s m oo s 190 00 
?6-'.l0271611ColofltE 11enciec!l.IM: S Jt99!i S 21000 ?6-J800·C~ S ~9!1 S !>00 
~:)'.12]00r~Colo!Comt>.i".t< S 3999!1 S 31000 7fi · l!IOS""°"~1oe(.o..oel S 399!1 S l<I OO 
2!1-Xlll!2J'°"7~ s 1i99!i s nooo l'6-3& 16aK~E ·~ s 1199!1 s 9500 
:?6J0?9QQr,.~Cov~ll S )999!1 S J1000 1fi·U09~~ S U i!i S 1170 
2!1-Xl2!>Covlrib.:w s ' 99!1 s ' Ho 26-mo~c:.w. s ins s 1700 
26)lll0S9\lo'~Eo-t>t~ s S9!i s S9!i0 ]6.lli09Btoetusoe ·s ' 9* s l }!:.O 

26:!008Jay\!.("lt1P1~1 s n9!i s 2100 26·11&3B.irCooeRf~ S 999!1 s 8500 

MODEL 4 COMPUTERS 
<'6 · !06 7 !,A()Opll!&;~ 

i'S-1 06l!\lcl0tl • 6'11:1°""'~~f< 
]fi. 1()69~ l 6' K 20r~Comoule< 

('611n&1K~f 1 l),W.(71 

7fi112IO()r..,. 1.11:oeUCon'oulf< 
if>·1 16l!~Vodel • Cor-o:'.f< 

l'6-11JQ5 ...... H¥C!Ot'Vt~ 
1fi1tJ1S""eo:itW110r-.~~ 

;>!llll:J~) 1C1 Vodel t U09-

RADIO SHACK PAINTERS 
?6-•lSODW?l!OD~s-,.,.,.,_Pt.tilt< 

?(,-t~ ()VP'>OOQot lb!- 1 ?rtl!e< 

261l5)[).IP1000ot~'nl"'r«e 

l'6-1<'5"1[)1.1.P2000cl lh,.,•Pntile< 
1'61?!.S[)t.IPIX)Oot~'r• Plwt< 

16l~[)t.l.?JIOODot~,._.p,~ 

16 - 12510V.'P210D~1 'Mltt!Prwlte< 

]'61151!0WdC!a<'!1~~ 
:'6 · 11611).1.P • l'OOot~·"""e< 

OVA 
PRICE PRICE 

S 99900 S 6MOO 
s ·egoo s i-0000 
S199900 S1!>8500 
S ll 900 S l?!>OO 
$5-1900 S S!:.0 00 
s moo s :'O!>oo 
S!999 00 S16e000 
$119900 Sl!.1900 
S l?lOO S 6'500 

UST OUR 
PRICE PRICE 

Sl?'l!IOO s110000 
5129500 $110000 
5 39900 S llXlOO 
s 69'100 s 51~00 
Sl9'l00 S -0000 
ll'i9500 $160000 
s moo S 66000 
s1moo s1r.oooo 
s moo s asooo 

We l"\Jl•e Dllen"' tr.e Compute< llusoriess '°" Ove< S }eats 
Our~ 19' 10 sat.sly you ll">e CU)tomer P'leasu wfOlt! DI call 
tSl 71625· ' 16 1 IOI lie-to PfCt! ~51 

MODEL 12& 16COMPUTERS ,;is~E P~E 
~~12!1(11o;l~Co-o.~ 1.)19900 S?!:i7~00 
2'&--t~ Mooel 1280K20rr.e~ 1J9!1.l00 1J15000 
?6-f:00.1 1,1oOpt t68;>S61(1Dr~~~ s,.i 99900 s.iooo oo 
2f>.~~1582561(20r~~ ~19900 $.ol 51000 
26 ·6005Mooel 168l56111~ttOC:V.O..te< S699900 S ~95000 
2'6-!-010 Mo0f!l l2To l.lodel 16~«1e S1•9900 $ 111~00 
2f>.l l~l2~.,,.,.,,0r..-eP~ V!&.iOOl.255000 
2'6-l l5Jl2 ""eo:i~Or-.t~ S199!100 Sl99000 

~\ '\-----
PAINTERS, SOFTWARE & ACCESSORIES 
E;nonPr"'le< i i CAU 
°'-di~Pnnle<i S CAU 
~10X l'-r~e< S XOOO 
Ger-w-ol~Prwllef s 46500 
CllDP1 ~10Prwilt1 S -0000 
c llQP11~!i0Pmwt s 67000 
C l!l)l'I F1Q"°Q$ S1)1X)OO 
Cllol'I F1055CO'I su;oooo 
~ltt~ S CA.LL 
A.l~~~~t 1~•,QH 

Comp1e1e 1,,,, 01 comouiet aecesSOt">es 

PleueC4~1ot a;r"'"''P"0$ 

PEARY COMPUTERS 
~ l••1"t·'"' •1Mlllf1tP.•r..1"".r l'fflll~M11mt ~c)N l 
i~ V 

124 
L:~L (S~_'l6'.S·41 6 1 J 

HARDWARE FOR YOUR CO-CO a Senol/Porcllel tnter1cce l0t !he 
Radio Shock"" ColOf Computer 
Ous lnler1cce allOW!. ycur CoCo 
re connect witn most. curren1tv 
monulcctuted. punters ono otte1s 
such leolures as 

KEYBOARDS 

$79.95 

8510 $39& 
.. .., a" 

""""""' 

WICO 
Atari to CO-CO Adapter $17.95 

PBH CORDLESS JOYSTICK 

$99. 

COMING SOON 

1-800-231-6671 

,.,. See List of Advertisers on page 131 

DRIVE 0 $3 79. 

DRIVE 1 $229. 

TANDON DISK DRIVES 
Perfect for replacement or add on drive for any 5" drive 
system . 
TM T 00-T 40 Track Single Sided 
TMT00·2 40 Track Double Sided 
TMS0-1 6ms trk-trk Single Sided Th1nline 
TMS0-2 6ms trk·trk Double Sided Thml1ne 

..... $179 . 
... $279. 

. $169. 
. $219. 

Single case with extenders with dnve above $49.95 
Dual case with extenders for dnves above .... S79.95 
Two Drive Cable . $24 .95 

~\ 

~~ PBH JOYSTICK 

$49.95 

ONLY THE FIRE BUTTON MOVES! 

0 Sw1Tch seleclcblc ooud 1ores 
from 300 10 QO(X) 

0 Swi rch se1ec 100~ Pflnler °' 
modem opc1011ons 

0 Ehm1nahon of rcco01e1ng 11 
comes coOlcd wiln s1andord 
" DIN" connec10ts r0t Coco 
end ~A::oem AJso NCentronlcs" 
s1anda1d 36 pin conncc r0t !or 
pnnlecs 

0 Se!! conto1ned Power Supply 
and C0td 

$89.95 

pbh 
Coco 

Serial / Parallel 
Interface 

64K COCO KIT $62.95 ~· 

SS/ DD $25.95 

,,-455 

HOT CoCo May 1984 69 



EDUCATION (;. i\) 
~~~~~~~~~~~~~~~~~~~~~~~~==~ 

_ (O\..O_ 
BY DAVID MEREDITH 

SN ARK 

T he snark is a small, devious, vi­
cious aniffial that lives on a rock­

strewn plain. Your job is to catch him 
by turning over the rock that hides him. 
Be careful though. If you tum over a 
rock next to the snark, it will jump out 
and bite you. 

In the program Snark, the rocks on 
the plain are represented by points on a 
9-by-9 grid. To tum over a rock, you 
enter its coordinates. After each entry 
you are told how far it is to the snark. 
You can even play blindfolded. Each 
guess results in a beep that gets higher as 
you approach the snark. 

I wrote Snark to introduce children to 
coordinate geometry. Coordinates are 
an important concept for anyone who 
must read a graph or even a map, and 
that includes just about everyone. Yet 
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Snark teaches coordinate 
geometry in a way that is 
simple enough for first­
graders to understand. 

coordinates are virtually unmentioned . 
in elementary schools. As a result of this 
program, even first-graders are able to 
learn about coordinates. 

The most interesting programming 
idea in Snark is the user-input routine. I 
used LINEINPUT in place of INPUT 
in line 150 to permit the program to ac­
cept any string of characters including 

commas from the user. LINEINPUT 
also suppresses the question mark gen­
erated by INPUT. The user input is 
parsed by lines 200-250 that search the 
input string for two digits. These digits 
become the coordinates of the user's 
next guess. Entering 8,7, or 8 7, or 87, or 
even X8ABC7Q causes the program to 
look for the snark at the intersection of 
column 8 and row 7. In this way the user 
is not limited by any fussy input format. 
It is important, especially when writing 

System Requirements 

16KRAM 
Extended Color Basic 



I'll teach you 
a lesson ... 
Twenty-four half-hour lessons, in fact. 
I'm Dennis Kitsz, weary but cheerful after days in Green Mountain 
Micra's recording studio. What I've just finished are twelve hours 
of lessons for " Learning the 6809", a guide to ass~mbly language 
programming like there's never been before. With the Micro 
Language Lab, you get it all - not only the theory of 6809 assembly 
language programming, but what you need to know to make your 
Color Computer really sweat for you. 

And you' ll get me on tape doing what I do best: talking, explaining 6809 assembly language and showing you how to tame it. You' ll also 
get dozens of example programs right on the tapes, ready to load, examine and run. Even the accompanying book of documentation could 
teach you assembly language, but " Learning the 6809 " doesn' t stop there. Micro Language Lab gives you what you can't get anywhere 
else: programming information for every one of your Color Computer's "smart" circuits. 
"Learning the 6809 " isn' t that same old isn' t-it-wonderful-you-can-put-the-dot-on -the-screen approach. My Micro Language Lab will 
teach you numbers, graphics, and sound, but it won' t run away from you after the first lesson. I want you to learn to program. To learn to 
use those numbers, graphics, and sound. To find ways of using every electronic nook and cranny in your machine. And I want you to stop 
wasting memory and make your program run in seconds, not minutes. I won' t lose you, because each lesson is carefully paced, and the 
book contains exercises and self-tests. 
I put jargon in its place, too. If you've ever been intimidated by genius programmers, you'll know what I mean. You' ll be able to drop a 
few accumulators, registers, and zero-indexed offsets into your conversation, too. 
So contact me or RB2-3 at Green Mountain Micro. " Micro Language Lab " comes in a notebook containing twelve cassettes, documentation, 
workbook, and data bookle ts. It costs $99, plus $3.50 shipping and handling. Z80 and 6502 Labs will be available shortly. 
And don' t forget that Green Mountain Micro is your haven for Color Computer support. We've got hardware and software for the holidays, 
technical assistance, memory upgrades and spare parts. 

What is the ultimate all-software music synthesizer 
for your TRS-80 Color Computer? 

What is the least expensive all-software music 
synthesizer for your Color Computer? 

Quaver, the most realistic music experience you'll 
ever hear from your Color Computer! 

COLOR QUAVER 
Software Music Synthesizer 

(New Version 2. 1 for 32K ECB) 

by Dennis Bathory Kitsz author of '· Custom Color" 
• Real Music Synthesis - More Than Bleeps' 
• Full 4-Part Harmony - In Precise Tuning. 
• Versatile Editor/Compiler/Storage System. 
• Entirely Software - No Hardware Needed. 
• Variable Tone Qualities for Each Part . 
• 64-Step Variable Envelope for Each Part 
• FAST Compiler - Finished Music in 5 Seconds' 
• Ready-to-Play Sample Tunes Included. 

- Special Holiday Price -
Only $ 19. 95 on tape 

(Add $2.50 shipping and handling) 

(Not sure? Audition Our Sample Music Tape - $4.00 postpaid) 
For 32/64K TRS-80 Color Computers wi th Extended Color Basic. 

• Lower kit II , $ 79. 95 I $49. 95 kit 
• 64K Color memory upgrade kit, $49. 95 
• MC-10 added 4K upgrade kit, $19. 95 
• CoCoPort interface, $49. 95 I $39. 95 kit 
• RAM/ROM pack, $29. 95 I $19. 95 kit 
• Color Burner, $69. 95/ $49. 95 kit (available January 1st) 

• Scroll-A-Roll software video text display , $24.95 
• TV Buff II , improved to handle virtually all monitors, $14. 95 

(Add $2.50 shipping and handling, additional $2.00 for Canadian orders) 

Green Mountain Micro 
v98 

Bathory Road • Roxbury, Vermont 05669 
(802) 485-6112 

Continuing support for Color Computer Model l/IH and 100 
CODNISNMASTERCARD Dealer Inquiries Invited. 

TRS-80 is a trademark of Tandy Corporation 
.- See List of Advertisers on page 131 HOT CoCo May 1984 71 



programs for children, to use input rou­
tines that can understand any reason­
able response. • 

10 'HUNT THE SNARK BY DAVID MERE 
DITH JANUARY 19 83 
20 CLS : PRINT @7 3 ," HUNT THE SNARK" 
:PRINT:PRI NT:PRI NT "DO YOU WANT I 
NSTRUCTIONS ( Y/N)" 
30 PLAY"T403L4EP8Ll6 .DP32L8 . CP16 
02GP16EP16 GP 1603 L4 CP8Ll6 . DP32L8 . 
EP16EP16EP 16 EP 16L2E " 
40 I$ =INKE Y$ : IFI$= "N"THEN90ELSEI 
FI $<> "Y " 1'HEN4 0 
50 CLS: PR I NT : PRINT "1'HE SNARK I S 
HIDI NG UNDER A ROCKYOU TYPE IN W 
HICH ROCK YOU WANT TO LOOK UNDER 

(ENTER HOR I ZONTAL THEN VERT ICAL 
COORDI NATE) . THE COMPUTER WILL 
TELL YOU HO\v MANY STEPS TO TrlE 

SNARK. " 
60 PR I NT:PR I NT " w~ r ni 
ng":PRINT:PRI NT "SNARKS ARE DANG E 
ROUS . I F YOU TURN OVER A ROCK 

ONE STEP AWAY FROM THE SNARK , 
HE WILL JUM P UP AND EAT YOU ." 
70 PRI NT : PRINT " PUSH ANY GREY KEY 

TO PLAY " 
80 I F INKEYS="" THEN 80 
90 W=RN D ( - TIMER) : WX=RND ( 9) : \'/Y=RN 
D( 9) :REM RANDOMIZE THE RANDOM FU 
NCTION THEN SELECT POS ITION FOR 
THE SNARK 
100 Y=0 
110 CLS : PR I NT " HUNT THE S 
NARK " 
120 FOR I =9 TO 1 STEP -l: PR I NTI ; 
" .'' : NEX 

Address correspondence to DaVid 
Meredith, Department of Mathematics, 

TI 
13 0 PRINT " l 2 3 4 5 6 
7 8 9" 
1 40 PRINT @l 3*32 ," ":PRI NT@ l3 *32 , 
" ";: REM TH IS ERASES PREVI OUS IN 
PUT 
150 LINE INPUT"WH I CH ROCK TO TUR 
N OVER? " ;F$ 
160 IF Y=O THEN 200:REM ELSE REP 
LACE # MARKING LAST GUESS WI TH N 
UMBER OF STEPS FROM LAST GUESS T 
0 SNARK 
170 LO= &H401 +3*X+32* (10-Y) 
1 80 D=ABS(X- WX) +ABS(Y - \'lY) :P=l 0* ( 
D/ 10 - INT(D/ 10)) : R=INT( (D- P)/ 10+ . 
5) 
1 90 POKELO , P+ll2:IFR>0THENPOKELO 
-l, R+ll 2 
195 REM PICK UP FIRST TWO DI GI TS 

FROM INPUT FS AND USE THEM AS N 
EXT GUESS 
200 L=LEN(F$) :I= 0 : Y=0 : REM MAKING 

Y<> 0 INDICATES THAT NEW X, Y PAI 
R FOUND 
210 IF I=L THEN 140 ELSEI=I+l: C 
S=MIDS(FS ,I,l ) :IF CS <"l" ORC$> " 9" 
THEN210 
220 X=ASC(C$) -4 8:I=I+l 
230 IFI >L THEN 140 ELSEC$=MID$(F $ , 
I , 1 ) : IFC $<" l "ORCS >" 9"THENI=I +l : G 
OT0230 
240 Y=ASC(CS) -4 8 
250 LO=&H4 01 +3*X+32*(10 - Y) :REM T 
HE SCREEN LOCATION CORRESPOND I NG 

Program Listing. Snark 

San Francisco State University, 1600 
Holloway Ave., San Francisco, CA 
94132. 

TO THE LAST GUESS F$ 
260 POKE L0 , 99:POKELO-l,96 
270 D=ABS(X -\·/X) +ABS(Y -\·IY ) : REM DI 
STANCE FROM LAST ROCK TURNED OVE 
R (F$) TO SNARK 
280 IF D<> l THEN 360 
285 RE~ COME THROUGH HERE I F EAT 
EN BY SNARK 
290 PRINT @l 2* 32 ," 0H OH ": PRINT " TH 
E SNARK ATE YOU " 
300 PLAY "T5L4.04DP803BP 8GP8L2 . DP 
4L4 . DP8L2 . G" ELSE360 
310 L=&fl40 1 +3*WX+32*(10 - llY ) : POKE 
L,1 9 : REM PRINT s IN THE SNARK ' S 
POSITION 
320 PRINT @l 2*32 ," 0H OH ": PR I NT "TH 
E SNARK ATE YOU " 
325 REM PLAY AGAIN ?? 
330 PRINT " DO YOU WANT TO PLAY AG 
AIN (Y/ N)" 
340 I $=INKE Y$ :I F I$= "Y"THEN90ELS 
EIFIS="N"THENSTOPELSE340 
350 REM SEE I F YOU FOUND THE SNA 
RK 
360 IF D=0 THEN PRINT @l 2*32 ," YOU 

GOT HIM! ! !":PRINT "GOO D HUNT I NG " 
:PLAY "T704L4FP4L4 . CP003L8 . AP 16B­
Pl 604L4.CP803LB . AP 16B- Pl 604 L4. CP 
8L4FP4L4 . CP8L4FP4 L4. G":GOT0330 
370 REM KEEP HUNTING 
380 SOUND 200-7*D ,l 
390 PRINT @l 2*32 , "MISSED BY ";D;" 
STEPS " 
400 GOT01 40 

1-NEW*'I PRINTERS 1-PRICEs- I DISKETTES l .. NEW*'I MONITORS I -PRICES .. , 

MONITOR INTERFACE BYAMDEK 
SPIRIT (SAME AS MXBOJ .... $339.00 ELEPHANT ALL WITH NONGLARE SCREEN . 
OKIDATA 8 2A . $329.00 VIDEO PLUS . . . $24.95 

GORILLA / BANANA . . $235.00 SSSD . . $20.95 COLOR 1+ . ... $315.00 (COLOR OR MONOCHROME) 
-(SERIAL WITH CABLE) . . $255.00 SSDD . $23.95 VIDEO 300(GJ . . . . . $150.00 PURCHASED WITH MONITOR ... $20.95 
-(PARALLEL WITH INTERFACE) .. $299.00 DSDD . . . . . $28.95 VIDEO 300(AJ .: . $165.00 

VIDEO PLUS llM . $26.95 

PRINTER INTERFACE YOLKS MODEM 
(MONOCHROME FOR COLOR II 

SUPER-PRO KEYBOARD COMPUTER) 
pbh SERIAL/PARALLEL BY: ANCHOR AUTOMATION BY: MARK DATA PURCHASED WITH MONITOR . . . $22.95 

SWITCHABLE: 300 TO 9600 BAUD. 300 BAUD. DIRECT CONNECT VIDEO PLUS llC (AVAILABLE SOON) PRINTER AND MODEM CONNECTIONS. MANUAL ANSWER. ADAPTER REQUIRED ON 
NOTHING ELSE REQUIRED. MANUAL DIAL COMPUTER BOUGHT AFTER 10/82. (COLOR FOR COLOR II COMPUTER) 
~ $79.95 INCLUDES CABLE $74.95 KEYBOARD ... ~ $59.95 ADPT. $4.95 

PURCHASED WITH PRINTER . . . $64.00 

Look at These Discounts and Compare ... Remember WE PAY SHIPPING! 
SOFTWARE PRICES SHOWN ARE 2Dltfa OFF LIST PRICE! 

COGNITEC ELITE SOFTWARE PROGRAMMERS INSTITUTE 
T D T D T D 

0 TELEWRITER 64 . . $39.95 $47.95 0 ELITE-WORD . . .. $47.95 $47.95 t> COMPLETE PERSONAL 
ACCOUNTANT - (1 .2,& 3) .. . . . . . . . . $59.95 $63.95 

ADVENTURE INTERNATIONAL 
0 ELITE-cALC . . . $47.95 $47.95 
0 ELITE-FILE . $59.60 

T D 
*FIRE COPTER . .. $19.95 - - - COMPUTERWARE SOFT LAW 
*SAIGON: THE FINAL DAYS . $19.95 - - - T D TI D INCLUDED 
* EARTHQUAKE $19.95 - - - t> COLOR BASIC COMPILER .. $31.95 0 VIP WRITER . . . $47.95 - - -
*AIRLINE . . . . $19.95 - - - 64K SCREEN EXPANDER 164KJ . . . $19.95 $22.35 0 VIP SPELLER . . .. . $31 .95 ---
t> SEA DRAGON . . $27 .95 - - - *THE SOURCERER . $27.95 $31.95 0 VIPCALC . .... . $47.95 - - -
t> TRIAD .. $27.95 - - - t> DISK MACRO ASSEMBLER & XREF .. . . ... $39.95 0 VIP TERMINAL. . . . . . . . . $39.95 - - -
t> DISKEY (Disk Access & Repair Kit and t> COLOR EDITOR . .. $19.95 S23.95 0 VIP DATA BASE . . .... . . ..... . . $47.95 (DISK) 

Computer Diagnostics) . . $39.95 t>COLOR MONITOR . . . $19.95 $22.35 0 VIP DISK-ZAP . . .. $31 .95 (DISK) 

NOTE: ALL SALES FINAL NO RETURNS UNLESS DEFECTIVE. ADDITIONAL LISTINGS IN OUR FREE CATALOG - CALL OR WRITE . 
*Requires 16K Ext. Basic Minimum. t> Requires 32K Ext. Basic Minimum. D We Recommend 32K or 64K. Others 16K Ext. Std . Basic Minimum 

WE PAY SHIPPING TO U.S.A.. CANADA. AND MEXICO. £ND I COTT PHONE ORDERS C.O.D. ADD S2.00 (U.S.A ONLY). ALLOW 2 WEEKS FOR 
CHECKS TO CLEAR. NO P.O. BOXES! MUST HAVE STREET Computer Software And Accessories 205/536-4400 ADDRESS. SHIPPING - OTHER COUNTRIES: ADD $2.00 
EACH SOFTWARE ITEM AND EACH JOYSTICK. ADD 2806-A S. MEMORIAL PARKWAY 

(PHONE OPEN 7 DAYS A WEEK) $5.00 EACH ALL OTHER ITEMS (NO MONITORS OR HUNTSVILLE, ALABAMA 35801 
PRINTERS SHIPPED OUTSIDE U.SAJ. ITEMS TO BE VISIT OUR STORE • -SHIPPED AIR MAIL ..-283 WE PAY SHIPPING! If~ 

PRICES IN AD ARE MAIL ORDER ONLY. -
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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 
Four Drive Cable 

USA shipping $1 .45 

~~ 

~<§' .... ~ 

$16.95 
INCL 

$7 .95 
29.95 
39.95 

Can/Mex $4. 
Foreign $7. Don't wait any longer TEXAS5%TAX 

Available at your favorite dealer or order direct from 

E.A.P.CO. 
P.O. BOX 14 

KELLER, TEXAS 76248 
(817) 498-4242 

-V/Sll -
MC/VISA 

+ trademark Tandy Corp ,,-216 

BONoS 16K CAT# DM011 16K S12.95 <CAN) $10.95 CUS> 

THIS ORIG INAL DICE GAME IS FU N FOR THE WH OLE FAMILY. PLAY BY YOURSELF. 
AGAINST THE COMPUTER OR WITH YOUR FRIENDS. ALTHOUGH SIMPLE ENOUGH FOR 
THE YOUNGEST PLAYER THE ADULTS Will FINO IT ADDICTIVE. 

Now YOU CAN 'ROLL THEM BONES. ON THE MC10. WE HAVE TRAr~ SFERREO THIS 
POPULAR GAME WITHOUT LOS ING ANY OF IT ·s FEATURES. 

CAT# DM101 ~K $12.95 <CAN> S10.95 <US) 

MUSI C EDITOR CAT# DM01·2 161( S12.95 <CAN> $10 .95 <US) 

THIS PROGRAM Will TAKE REGULAR SHEET MUSIC AND CONVERT I T TO "PLAY BY 
NUMBER" MUSIC. You ENTER THE WORDS. NOTES ANO CHORDS FROM THE KEYBOARD 
AND THE PROGRAM WILL OUTPUT, TO THE SCREEN OR PRINTER. AN EASY TO READ 
VERSION FOR (OR G TY?E ORGANS. YOUR FILES CAN BE EDITED A/ID SAVED TO 
DISK OR TAPE. EASILY PRODUCE A SONGBOOK OF YOUR OWll FAVORITE TUNES. 

HOME INVENTORY CAT# DM013 16K S1 2.95 CCAN> S10.95 CUS > 

HOME INVENTORY WAS W~ITTrn FOR THE AVERAGE HOME OWtlER TO SIMPLIFY THE 
TEDIOUS TASK OF WEEDING TH ROUG H HIS POSESSIONS. THIS SMALL DATABASE 
WILL :iAVE AN ORGANISED LIST OF BRAND NAMES, SERIAL tWMBERS. VALUES, 
DATES OF PURCHASE ETC. THIS COULD PROVE TO BE YOUR MOST VALUABLE 
PROGRAM IF YOU EVER HAVE TO DEAL WITH AN INSURANCE COMPAN Y SO BE SURE 
YOU HAVE A COPY OF THE PROGRAMS OUTPUT I N A SAVE PLACE IN CASE OF FIRE 
OR THEFT, EXT BASIC REQUIRED-PRINTER OPTIONAL 

!ADER-MINIMUM $2.50 

WE ARE THE CANADIAN DISTRIBUTORS FOR THE FOLLOWING 
FINE COMPANIES:-

• ADVENTURE INTERNATIONAL • ARCADE ANIMATION, INC • 
*AMDEK * ARK ROYAL GAMES * BUMBLEBEE SOFTWARE * 
* BYTE BOOKS • coLORQUEST * COMPUTER SYSTEMS CENTER * 
• coMPUTERWARE * DATASOFT 6 0RAGON COMPUTERS . 
• osL COMPU TE R PRODUCTS * ELITE SOFTWARE * ENDICOTT* 
*FACIT PRINTERS * FOLLETT LIBRARY BOOK COMPANY * 
*FRANK HOGG LABORATORY * HAYES BOOKS * HOHBASE * 
• 1NTRACOLOR * J & H SYSTEMS * MARK DATA PRODUCTS * 
6 MED SYS TEMS * MICRO WORKS • osBORNE ·BOOKS * 
*PRENTICE-HALL * PRICKLY PEAR * PRISM SOFTWARE * 
*RAINBOW CONNECTION SOFTWARE * REAL SOFTWARE • 
• soFTLAW CORPORATION * SPECTRAL ASSOCIATES* 
*SPEECH SYSTEMS * SUGAR SOFTWARE * SYBEX BOOKS * 
*T. C. E. * PROGRAMMERS GUILD * TOM MIX SOFTWARE * 
• TRANSFORMATION TECHNOLOGIES *WEST BAY COMPANY * 
•wA SH I NG TON COMPUTER SERVICES * ZEN I TH* 

~-tile 

D.A.fAMAN 

420 FERGUSON AVE. N. 
HAMILTON. ONTARIO 

CANADA LBL 4 Y9 
PHONE 416-529-1319 

DEALER 
INQUIRIES 
WELCOME 

SEND $3 FOR OUR NEW so• PAGE CATALOGUE 

.- See List of Advertisers on page 131 

"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. 
• Output to console, prin.ter, or disk file. 
• Available for all popular 6809 operating systems. 

FLEX™ $100 per copy; specify S" or 8" diskette. 
os-9™ s1so per copy; specify S" or 8" diskette._ 
uniFLEX™ S300 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. 

Order your DYNAMITE+ today! 
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 
through 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. 

Foreign Dealers: 
Australia & southeast Asia: order from Paris 
Radio Electronics, 161 Bunnerong Road (PO Box 
380) Kingsford, 2032 NSW Australia. Telephone: 
02-344-9111 . 

United Kingdom: order from Compusense, Ltd ., 
PO Box 169, London N13 4HT. Telephone: 
01-882-0681 . 

Scandinavia: order from Swedish Electronics hk 
AB, Murargatan 23-25, Uppsala s:754 37 Sweden . 
Telephone: 18-25-30-00. 

computer systems center 
13461 Olive Blvd. 

Chesterfield, MO 63017 
(314) 576-5020 

UniFLEX software prices include maintenance 
for the first year. 

,,- 507 

DYNAMITE+ is a trademark of computer Systems Center. 
FLEX and Un iFLEX are trademarks of TSC. 

05-9 is a trademark of Microware and Motorola. 

Dealer Inquiries welcome_ 
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GENERAL 

BY KARL ANDREASSEN 

COLORFUL 
CRYPTOLOGY PART VIII 

T he serious analyst invests many 
hours in developing special tools. 

Having cracked a difficult cipher, he 
begins to create aids that not only make 
similar ciphers easier to enter, but also 
lead him to attempt more difficult cryp­
tograms. 

A handy, if time-consuming, tool is a 
word list. Because probable words are a 
good means of entering a cipher mes­
sage, such lists are almost indispens­
able. 

One of the most practical word lists 
contains words relative to the known 
subject of the message. For instance, a 
message is sent in cipher from a Navy 
ship, and is intercepted by the enemy 
during maneuvers. The intercepting 
cryptanalyst knows that the ship is par­
ticipating in the maneuvers, and knows 
the tactical situation. He can easily 
come up with a list of words that the 
enemy ship might be sending. 

Another good word list comes from 
matching the repetition of letters with 
known words-a pattern-word list. 
Suppose a message contains the letter 
sequence QHVQ, featuring identical 
first and final letters. You might try the 
word DEAD as a possible plaintext 
equivalent from your word list. Then 

So, your enemies think 
they've got you baffled, 
eh? Your handy word list 
will be their demise. 

exchange E, A, and D for each H, V, 
and Q, respectively, in the cryptogram 
to see if they might produce clues to 
other words. (Note that Part II of this 
series (HOT CoCo, October 1983, p. 
(i()) carried a program for letter substitu­
tion to help you experiment with prob­
able words.) 

Your first list might start with two­
letter words, progress to three-letter 
words, and include four-letter words, 
without concern for letter repetitions. 

Then you are ready to begin the job 
that will prove your mettle. Use the 
largest dictionary you can comfortably 
work with, and compile a list of four­
letter words containing letter repetitions 
(ABBA, BILL, COCO, DEEP, and 
so on). 

The list is far more useful in some 
sort of numerical order (alphabetical 
order is of little value), so think in terms 
of the first letter of the word as 1, the 

second letter as 2, and so on. ABBA, a 
cloak worn in the Middle East, would 
be coded 1221. BILL would be 1233, 
COCO 1212, and DEEP 1224. 

Each numeral series heads a column: 

1221 1212 1214 1224 1233 
ABBA COCO ADAM DEEP BILL 
NOON DODO AHAB BAAL AGEE 

AJAR FOOL HUFF 
BABE HOOP KILL 

Try placing MOON, OOZE, PEEP, 
PEPE, SAGA, SASH, TATE, TEST, 
and VEER. You might have to create a 
new column or two for some of these. 
Don't use any words that don't contain 
letter repetitions. These are cue words, 
or perhaps clue words. 

A serious student of cryptanalysis 
will file the lists on disk or tape as he 
compiles them. A printer is better than a 
typewriter since you can write a pro-

System Requirements 

4KRAM 
Color Basic 

122111lltttt~llAABIA 
lZlZllllttle•eaecoco 
12.13 11IItt6a6 ~•aAbA~ 
l22Jl111tl''~ll,DEiP 

•t~• . 
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gram that arranges and prints the words 
in columns according to letter repeti­
tions. Put the CoCo to work and relax! 

The Program Listing prepares the 
numbers if you supply the words for a 
four-letter word list, which in the 
DATA line is a sample of 16 words con­
taining letter repetitions, chosen at ran­
dom from the dictionary. 

To enter words directly into an array 
instead of using DAT A lines, write an 
INKEY routine to load the W$(X) array 
and delete line 40. You then change line 
30 to include all arrays, perhaps by sub­
stituting your incrementing variable for 
the numeral 16. 

You will have to change several lines 
if you increase the number of words or 
the number of letters per word (to five­
letter words, for instance). Rather than 
include comments in the program lines, 
I have prepared these separately as 
Table 1. Each line subject to change 
contains an asterisk as a flag. 

You might want to add a sort routine 
before the printout routine at line 190. 
It should sort numbers and words into 
columns by numerical order, preferably 
for a printout. 

When all the work on four-letter 
words is complete, you can create a sim­
ilar set of columns for five-letter words, 
then six-, seven-, and eight-letter words. 
It might be worth your while to write to 
the Aegean Park Press, P.O. Box 2837, 
Laguna Hills, CA 92653, for their 
catalog of crypto books. One of these is 
their first book of pattern words ar­
ranged in columns as above, using a 
slightly different number-coding sys­
tem. The book includes words of up to 
10 letters, whose initial letters are re­
peated one or more times. 

When you have a particularly stub­
born series of letters in a cryptogram, 
reach for your binder of cue words and 
search the list for two or three likely 
ones that fit some fact you know about 
the message in hand. They are especially 
useful when you work on very short 
messages of words carefully chosen to 
skew the frequency profile. 

Reader Response 

I thank all you readers who have 
written to me, and only wish I could 
write to each of you personally. I keep 
every letter in a file that I pull each time 
I sit down to write this column, so you 
can be sure that your letters are 
influencing this series. Many of you 
have sent samples of your program­
ming, and I am impressed with your 
abilities to adapt your CoCo to crypto 
work; I am learning from you. 

I am solving most of the cryptograms 

you've sent in, but admittedly am 
sweating over others. A short "cold tur­
key'' message is difficult for even a 
master analyst to decipher, and I am far 
from a finished expert. So, in future let­
ters, do send just a hint of what the mes­
sage is about if it is short. 

Hf am solving most 
of the_ cryptograms 

you've sent in, 
but admittedly am 

sweating over others. " 

5 '==Word List Col umn Head 
Counter Program by Karl 
Andreassen, 1984. 

10 CLS: '==filespec PATWORD l /CRP 
20 CLEAR 500 : DIM W$11001, ' 

8$1100 I : 8=1 
30 FOR X=l TO 16 
40 READ W$(X) 
50 PRINT"*"; 
60 FOR Y=l TO 4 
70 FOR Z= l TO 26 
80 A$=CHR$1Z+641 
90 C=INSTRIW$1Xl,A$1 
100 IF A$=MID$1W$1Xl,Y,11THEN 

150ELSE GOSU8160 
110 NEXT Z 
120 NEXT Y 
130 CL=CL+l :8$(CLl=8$ :8$= "" 
140 NEXT X :IF X=l7 THEN CLS 

:GOTO 190 
150 8$=8$+STR$ 1C l :GOTO 120 
160 8=8+1 :IF 8=5 THEN 8=1 
170 RETURN 
180 DATA"ABBA 11

, " COCO ", "ADAM "," 
DEEP'1 ,''BILL'', 11 NOON 11

,
1'DOD0 11

,
11 

AHAB", 11 BAAL 11 
I " AGEE " ,"AJAR ", II 

FOOL 11
,

11 HUFF",''BABE 11
,

11 HOOP 11
,

11 

KILL" 
190 FOR X=l TO 16 :PRINT W$(X)" 

="8$ (X) :NEXT 

Program Listing. Word List Program 

If I were to intercept such a message 
in transmission, what would I be likely 
to know about its origin? If it came 
from a diplomatic office, would it be 
about an envoy in China or Australia? 
Look back over the earlier articles in 
this series, and note how I have always 
included some clue via the caption. 

By the way, if you are determined to 
pursue crypto work, you might want to 
inquire about the scholarly journal, 
Cryptologia, published quarterly by the 
Rose Hulman Institute of Technology, 
Terre Haute, IN 47803. • 

Address correspondence to Karl An­
dreassen, 24750 Chianti Road, Clover­
dale, CA 95425. 

5 ' = =Word List Column Head Counter 
Program by Karl Andreassen, 1984. 

10 '= =filespec PATWORDl/CRP 
20 ' = =Change arrays for longer list (*) 

30 ' = = Loop to work all words in data list 
(*) 

40 ' = =Load array with word list 
50 ' = = Program working indicator 
60 ' = = Letter loop for each word (*) 
70 ' = =Alphabet loop to test each word/ 

letter 
80 ' = =Alphabet call 
90 ' = =Assign number to each letter by 

column 
100 '= =Decision, record or increment 
130 ' = = Load column head array 
140 '= =Change X =? for longer word list(*) 
150 ' = =Concatenate column head numbers 
160 '= = Increment column counter (change 

B =? for longer words) (*) 

190 ' = =Print to screen loop (*) 

Table 1. Comment lines for the Program 
Listing. Lines requiring changes when number 
or length of words increased are marked with 
an asterisk (*). 

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 
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HARDWARE 

BY ROBERT P. BUSSELL 

THE EXECUTIVE 
KEYBOARD 

P erhaps the most frequent com­
plaint about the Color Com­

puter concerns its keyboard. Of 
course there are good replacements 
available, but they're somewhat ex­
pensive. 

I wanted a comfortable, efficient 
keyboard (and preferably an inexpen­
sive one), and I also wanted the conve­
nience of a numeric keypad and some 
special program-function keys, so I 
decided to build my own. 

There was a bit of a personal 
challenge in this decision, because I 
wanted to prove to myself that a pro­
grammer could successfully tackle a 
hardware project. I've always wanted 
to try one, but have just been afraid to 

Build a more efficient­
and inexpensive-keyboard 
for your CoCo with this 
simple hardware project. 

start. So with this simple but worth­
while project, I broke my hardware 
phobia. If there are any of you out 
there with the same feeling, here's a 
good place to begin. 

Keyboard Selection 
I found that the many keyboards 

available commercially fell into two 
categories. One group offered bare 

California Digital 
P .O. Box 3097 B 
Torrance, CA 90503 
800-421-5041 
213-679-900 I 

Hitec 58-key keyboard $24.95 (HIK-58) 
Hitec 15-key numeric $ 9.95 (HIK- 15) 

Jameco Electronics 
1355 Shoreway Road 
Belmont, CA 94002 
415-592-8097 

Both for $29.90 (HIK-58 15) 

Hitec 58-key keyboard $19.95 (K-58) 
Hitec 14-key numeric $ 9.95 (K-14) 

Table 1. Parts Suppliers 

--- --. -- --· - - -----

keyboards without any electronics, 
and the other contained various elec­
tronic components that were neces­
sary to interface with many different 
microprocessors. 

The Color Computer performs all 
keyboard processing using an on­
board peripheral interface adaptor 
(PIA) and the Basic ROM to read the 
keys and provide key de bounce. Thus, 
you don't need a keyboard with elec­
tronics. See Table I for two sources of 
the keyboard I used. 

I selected the Hitec 58-key key­
board and the 15-key numeric keypad 
for this project. You will also need three 
feet of 20-wire ribbon cable and a 
16-pin female connector to attach the 
cable to the keyboard header on the 
computer . 

If you want a power-on indicator, 
you will need an LED and a I 00-ohm 
resistor. You can use a Radio Shack 
jumbo red LED (part number 276-
041). You will also need a roll of 
24-gauge insulated wire for wiring the 
key matrix. 

Cabinet Construction 
I called this construction project an 

Executive Keyboard because I wanted 
a keyboard that would look good on 

Photo 1. Top View of the Keyboard Cabinet 
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my desk and because I wanted it to be 
. light and movable enough so that I 

could put it in my lap while my feet 
were on my desk. 

Photos 1 and 2 illustrate the cabinet 
construction. Tools required to build 
it include a sabre saw with a fine 
blade, a screwdriver, a hammer, a 
hand drill , and an X-acto knife (see 
Table 2). 

I made the top of the cabinet from 
\/.i -inch plywood with a veneered 
finish on orie side. You can usually 
find veneered plywood at a larger 
lumber yard or a cabinet shop. The 
sides are made from 2-by- Y2 -inch pine 
furring strips covered with Weldwood 
wood trim . 

Begin the cabinet by preparing a 
template for the keyboard cutout. The 
dimensions for the template are 
shown in Fig. 1. 

Cut out the plywood top according 
to the specifications, and be particular­
ly careful not to break the small strip 
between the keyboard and the keypad. 
Lay the top aside for the moment. 

Cut out the furring strips for the 
sides so that they make a frame the 
same size as the top. I was unable to 
locate 2-by- Y2 -inch strips for the 
sides, so I imorovised by using two 
I-inch strips. (Note: 2-by-Vi -inch 
lumber is really approximately I ¥4-by­
Ys-inch.) 

When you've cut out the sides, lay 
them in place on the top to make sure 
all the pieces are the right size. Use 
some wood glue and small finishing 
nails to tack the sides of the frame 
together. When the glue has dried , 
you are ready to fasten the sides to the 
top. 

Sabre Saw (fine blade) 
Small Soldering Iron (pointed tip) 
Screwdriver 
Hammer 
Hand Drill 
Wire Stripper / Cutter 
Needle-Nose Pliers 
X-acto Knife 
Finishing Nails 

Wood Glue 
Contact Cement 
Super Glue 
Epoxy Glue 
20-Wire Ribbon Cable 
16-Pin Female Connector 
24-Gauge Insulated Wire 
LED (optional) 
100-0hm Resistor (optional) 

Table 2. List of Necessary Tools and Parts 

Lay the top, finished side down, 
on a smooth flat surface. Glue the 
sides to the underside of the top . If 
you do not have wood clamps, put 
some heavy weights on the sides to 
hold them firmly in place while these 
pieces dry overnight. 

You are now ready to complete the 
project. First, insert both your key­
board and keypad into the cabinet, and 
make sure that none of the keys rub on 
the side of the cutout. If they do, light­
ly sand or file the cutout where the 
binding occurs. 

Use a wood block and sand the 
sides of the cabinet until they are 
smooth . Cut out four strips of wood 
trim, one for each side, and cut each 

strip slightly longer than the side. 
For best results, perform the next 

procedure one side at a time. Put a 
coat of contact cement on the side of 
the cabinet and on the inside of the 
wood trim. Let these dry for about 
half an hour. Now firmly press the 
wood trim to the side of the cabinet 
and let it dry for at least two hours. 

When the cabinet is dry, use an 
X-acto knife and carefully trim off the 
excess wood on all four sides. The 
cabinet is now ready for sanding and 
finishing. 

I lined the inside of the cabinet with 
1-by-Vi-inch strips (see Photo 2). 
These provide support for mounting 
the keyboard and should be glued in 

------------------------------------------! I 
I I 

1K or: 
I . l l 
I 1-11/' 3/4' 3/!-..j t-3"-f-11...1 I 4 ~ 1 ,u J./"<'.I 

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

Fig. I. Keyboard Template 
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MAIN CIRCUIT 6 BOARD 

:'F3:-:'Fl';-:'F2';

1
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10 

II 
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13 
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Fig. 2. Keyboard Matrix 
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Photo 3. The Bare Numeric Keypad 

at this time. I also glued support posts 
at the ends and the middle of the 
cabinet to hold the bottom cover when 
it is installed. These posts should be 
cut to a height that will allow the bot­
tom cover to fit flush. 

As an alternative to constructing 
this cabinet, you may purchase a 
Model DTE-20 universal keyboard , 
for $34.95 from Jameco Electronics 
(see Table 1). A third alternative is to 
mount the keyboard directly in place 
of the Color Computer keyboard. 
This requires some modification to 
the computer cabinet and, in my opin­
ion, is not esthetically pleasing. 

Wiring the Keyboard 

Wiring the keyboard and numeric 
keypad is a simple task. You need a 
small soldering iron (20 watts) with a 
pointed tip, a wire stripper and cutter, 
and a pair of needle-nose pliers (see 
Table 2). 

The Color Computer uses a row/ 
column matrix to determine which 
key has been pressed. Figure 2 shows 

Key 

Fl 
F2 
F3 
Control 

Basic Command Mode 
Normal Shifted 

g 
@ 

null 

null 
4 
null 
v 

Program Mode 
Normal Shifted 

CHR$ 189 CHR$ I 
g 4 
@ CHR$ 19 
CHR$ 4 CHR$ 214 

Table 3. Program Function Keys 

the key-assignment matrix. The five 
keys shown in dotted lines at the bot­
tom right corner are the additional 
keys included on the Hitec keyboard. 

Each key switch on the keyboard 
and the keypad is a singlecpull, single­
throw (spst) switch with two connec­
tions. One side connects rows of the 
matrix and the other side connects col­
umns of the matrix. For example, the 
@ key and the letters A-G are con­
nected to line 1, while the other side of 
each switch connects@, H, P, X, 0, 8, 
and the enter keys to line 8. 

There are four unused positions in 
the key matrix, and the Hitec key­
board has five extra keys. I have 
assigned both keys labeled Control 
(adjacent to the space bar) to the same 
row and column (7,14). 

You are now ready to begin wiring 
the keyboard and keypad. Photo 3 
shows the bare keypad. You might 
want to use small pieces of masking 
tape to number the wires that you will 
connect to each switch. 

Figure 3 shows the keyboard and 
keypad as you would view it while do­
ing the wiring. I've annotated each 
key in the figure with the key label and 
the row and column wire number. 
Since you've got to make more than 
150 connections, I recommend that 
you follow the procedures below: 

1. Wire the keyboard first. 
2. Begin with the lowest wire 

number. 

3. Begin at the bottom of the 
board . 

4. Work to the top of the board, 
one row at a time. For example, 
connect wire 1 from the B key to 
the C key to the A key, and so 
forth, for every key that uses 
wire 1. 

5. When you have connected the 
last switch in the highest row, 
connect an 8-inch wire to this 
switch . Label the wire with the 
appropriate number. 

6. Repeat this procedure for all 15 
wires. 

7. Follow steps 2-6 to wire the 
numeric keypad, but when you 
get to step 5, make the wire ap­
proximately 14 inches long. 

(Note: Remember that wire numbers 
1-7 always connect to the left side of 
the switch, and wire numbers 8-15 
connect to the right side.) 

When making the connections to 
the switches, use 24-gauge wire. Strip 
about Ya inch off the end of the wire 
and bend it into a small loop. Press 
the loop over a connection and crimp 
it with the pliers. 

Solder it in place using a small 
amount of solder and as little heat as 
possible to prevent damage to the 
switch . Check each switch as you 
solder it, making sure that there is no 
contact between the two connections 
on each switch. This completes the 
wiring of the keyboard and keypad. 

16t31 16991 l&] . ls)sl [!ffil[£1]~~~~~~~ ls131 ls~2I 15111 ls~d I 
8 7 11 6 13 6 I 5 8 6 9 6 8 5 15 5 14 59 

\s'11\ ~ ~ ~ I Re~~m I 14]1 14131 llal l29sl 12191 13~31 14Y91 l3T2I h~ol l1r3I bV{5I l3°sl ~ 

ru rn [;f9] ~ lfil im l&J ~ ru ~ rn ~ r&J rn rn GTI ~ 14 + 1g 

Q ~~ ~ I )hif~ I ~ ~ ~ ~ 12~41 rn ~~~[411 Shift 
14 9 7 15 

Fig. 3. Keyboard Wire Assignments 
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TEN MOST-ASKED QUESTIONS 

about DYllCJALCJTM 
THE ELECTRONIC SPREAD-SHEET FOR 6809 COMPUTERS 

1. What Is an electronic spread-sheet, anyway? 
Business people use spread-sheets to organize 
columns and rows of figures. DYNACALC simulates 
the operation of a spread-sheet without the mess 
of paper and pencil. Of course, corrections and 
changes are a snap. Changing any entered value 
causes the whole spread-sheet to be re-calculated 
based on the new constants. This means that you 
can play, 'What if?' to your heart's content. 

2. Is DYNACALC Just for accountants, then? 
Not at all. DYNACALC can be used for just about any 
type of job. Not only numbers, but alphanumeric 
messages can be handled. Engineers and other 
technical users will love DYNACALC's sixteen-digit 
math and built-in scientific functions. You can build 
worksheets as large as 256 columns or 256 rows. 
There's even a built-in sort command, so you can 
use DYNACALC to manage small data bases - up to 
256 records. 

3. What Wiii DYNACALC do for ME? 
That's a good question. Basically the answer is that 
DYNACALC will let your computer do just about 
anything you can imagine. Ask your friends who 
have VisiCalc™, or a similar program, just how 
useful an electronic spread-sheet program can be 
for all types of household, business, engineering, 
and scientific applications. Typical uses include 
financial planning and budgeting, sales records, 
bills of material, depreciation schedules, student 
grade records, Job costing, income tax preparation, 
checkbook balancing, parts inventories, and payroll. 
But there is no limit to what YOU can do with 
DYNACALC. 

4. Do I have to learn computer programming? 
NO! DYNACALC is designed to be used by non­
programmers, but even a Ph.D. in computer 
Science can understand it. Even experienced 
programmers can get jobs done many times 
faster with DYNACALC, compared to conventional 
programming. Built-in HELP messages are provided 
for quick reference to operating instructions. 

5. Do 1 have to modify my system to use DYNACALC? 
Nope. DYNACALC uses any standard 6809 config­
uration, so you don't have to spend money on 
another CPU board or waste time learning another 
operating system. 

Order your DYN.ACALC today! 

Foreign Dealers: 

Australia & Southeast Asia: order from Paris Radio Elec­
tronics, 161 Bunnerong Road (PO Box 380l Kingsford, 
2032 NSW Australia. Telephone: 02-344-9111 . 

United Kingdom: order from Compusense, Ltd., PO 
Box 169, London N13 4HT. Telephone: 01-882-0681 . 

Scandinavia: order from Swedish Electronics hk AB, 
Murargatan 23-25, Uppsala S-754 37 Sweden. Tele­
phone: 18-25-30-00. 

.- See List of Advertisers on page 131 

6. Wiii DYNACALC read my existing data flles? 
You bet! DYNACALC has a beautifully simple 
method of reading and writing data files, so you 
can communicate both ways with other programs 
on your system, such as the Text Editor, Text 
Processor, sort I Merge, STYLOGRAPH ™ word 
processor, RMS™ data base system, or other 
programs written in BASIC, C, PASCAL, FORTRAN, and 
so on. 

7. HOW fast Is DYNACALC? 
very. Except for a few seldom-used commands, 
DYNACALC is memory-resident, so there is little disk 
110 to slow things down. The whole data array 
(worksheet> is in memory, so access to any point is 
instantaneous. DYNACALC is 100% 6809 machine 
code for blistering speed. 

a. Is there a version of DYNACALC for MY system? 
Probably. You need a 6809 com.fluter (32k 
minimum> with FLEX™, uniFLEX M, or os-9™ 
operating system. You also need a decent crt 
terminal, one with at least 80 characters per line, 
and direct cursor addressing. If your terminal isn't 
smart enough for DYNACALC, you probably need a 
new one anyway. The UniFLEX and os-9 versions of 
DYNACALC allow you to mix different brands of 
terminal on the same system. There·s also a special 
version of DYNACALC for color computers equipped 
with FLEX (Frank Hogg or Data-comp versions>. 

9. HOW much does DYNACALC cost? 
The FLEX versions are just 5200 per copy; UniFLEX 
version 5395; OS-9 version (works with LEVEL ONE or 
LEVEL TWO> 5250. Orders outside North America add 
57 per copy for postage. we encourage dealers to 
handle DYNACALC, since it's a product that sells 
instantly upon demonstration. Call or write on your 
company letterhead for more information. 

10. Where do I order DYNACALC? 
see your local DYNACALC dealer, or order directly 
from csc at the address below. we accept 
telephone orders from 10 am to 6 pm, Monday 
through Friday. Call us at 314-576-5020. Your VISA or 
Mastercard is welcome. Please specify diskette size 
for FLEX or OS-9 versions. Software serial number is 
required for the UniFLEX version. 

computer Systems center 
13461 Olive Blvd. 

Chesterfield, MO 63017 
1314) 576-5020 

UnlFLEX software prices Include maintenance for 
the first year. 

DYNACALC Is a trademark Of 
Computer Systems center 

VlslCalc Is a trademark of Vlslcorp. 
STYLOCRAPH Is a trademark of Great Plains computer co. 
RMS Is a trademark of Washington computer services. 

FLEX and UnlFLEX are trademarks of TSC. 
05·9 Is a trademark of Mlcroware and Motorola. 
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Photo 4 illustrates the completed wir­
ing on the keyboard. 

Installing the Keyboard 
and Numeric Keypad 

You are now ready to install the 
keyboard and numeric keypad into 
the cabinet. If you 're using a commer­
cial enclosure like the DTE-20, my in­
structions might only serve as a 
general guide in your installation. 

If you want a power-on/ off in­
dicator, you should install it at this 
time. Very gently pry off the keycap 
marked "Caps Lock." Underneath 
you'll see two small holes that extend 
through the keyboard. Insert the RS 
276-041 LED leads through these 
holes. 

The LED base is round, except for 
one flat surface. Insert the LED with 
the flat side facing the shift key. Use a 
drop of Super Glue to hold the LED in 
place. Replace the keycap and press it 

UPPER CLIPS (4) 
LOWER CLIPS (4) 

Fig. 4. Mounting Brackets 

a few times to make sure that the LED 
does not bind on the key. 

To secure the keyboard and keypad 
in the cabinet, you need to make eight 
mounting brackets (five for the key­
board and three for the keypad). I 
used some spare storm-window re­
tainer clips, but you can make 
brackets from Y2 -inch strapping . 
Shape the clips as shown in Fig. 4. 

The dimensions shown are approx­
imate. You might have to experiment 
with shims to get the key height exact­
ly where you want it. I adjusted my 
keyboard so that the bottoms of the 
keycaps were just below the surface of 
the top. 

Photo 5 is a bottom view showing 
the keyboard and keypad in place and 
the placement of the mounting 
brackets . I affixed the brackets to the 
keyboard and keypad by using 
Y4 -inch self-tapping screws and a 
coating of Super Glue. 

Mount the brackets between adja­
cent key switches. Mark the locations 
of the screw holes and drill them just 
deep enough to penetrate the plastic 
surface of the keyboard. Use a drill bit 
that is slightly smaller in diameter 
than the self-tapping screws. Do not 
use screws longer than specified, as 
they could interfere with the key­
switch mechanisms. 

Photo 5. Position of Mounting Brackets Photo 4. The Completed Wiring 

"SCAN e OUT" 
$24.95 Modo ;, USA 

A' to B' Switch 
RS 232 Analizer 

TRS ... MOOEM l " SCAN•OUT" TRS .. MODEM 

PRINTER PR INTER 

PLOlTER CPU 

Constant Monitoring. 
Built in A" to B" Selector. 
Stays in line. 
Software Compatible. 
M;embled Plastic Enclosure. 
Line Cords included. 
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color Computers 
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ORDER NOW 
ONLY $24.95 

(add S2.00 for shipping) 

(!-L Residems add SJ.25 t:l.'I:) 
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National Research Group, Inc. 
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Largo, FL 33544 
..-323 

Multiple unit discount (4 or more) call for free quote and save! 
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COMPUTER 

DISCOUNTS 
•Factory Direct 
• Best Prices Anywhere 
•No Out-of-State Taxes 
• 100% Radio Shack Warranty 
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Disk/Controller 
• Lifts and !ills Monitor for easier viewing 
• Custom molded of reinforced fibe rgl ass 
• Silver-Gray or Off.White finish 

$3 7. 50 plus $2. 50 shipping & handling 
NYS residents add 7% sales tax 

Syracuse Fi & D Center 
P.O. Box 125 

Dewitt , NY 13214 

(315) 437-4089 

..-174 



Install the mounting brackets on 
the keyboard and keypad. Place the 
keyboard and keypad in the cabinet 
and check the fit. If everything fits as 
desired, you can fasten the com­
ponents to the cabinet using Yi-inch 
flat-head wood screws. 

If the height is not exact, use shims 
to adjust it. Examine the mounted 
components to make sure that none of 
the brackets touch the key switch con­
tacts or bare wires. 

Final Wiring 

You are now ready to begin the 
final wiring of the keyboard project. 
First, you must connect wires 5-15 on 
the keypad to the keyboard. 

Starting with wire number 5, route 
the wire to a switch on the keyboard 
with the number 5 on it. Cut off any 
excess wire and strip the end. Make a 
loop on the end as described earlier, 
and solder it to the switch. Repeat this 

• 

I I I : : I I I I I I I II I I I I I I I 20 

' ·------ --- ---1 
' 

~ 

I 2 3 4 5 6 7 8 9 10 11 12 131415 

LED load 
nearest Shift key 

Other L £ O lead 

Fig. 5. Ribbon Cable Keyboard End 

• 
•8ubsctiption 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: 

G~l®1T Coco 
Subscription Dept. 
PO Box 975 
Farmingdale, NY 11737 

Thank you and enjoy your subscription 

,,,. See List of Advertisers on page 131 

procedure for the remammg wires. 
Again, check your work to make sure 
that there are no shorts across the 
switch contacts. 

Next, connect the keyboard to the 
ribbon cable. To do this you will need 
a small piece of 10-hole-to-the-inch 
perforation board, about 2 by 1 
inches. Separate about 1 Y2 inches of 
each wire of the ribbon cable. Strip 
about Ys inch off each wire and lightly 
coat it with solder. 

Refer to the keyboard ribbon-cable 
drawing in Fig. 5 for the next pro­
cedure. Insert each wire in the cable 
through the top row of the perf board. 
Notice that you don't need wire 
numbers 3 and 4 nor hole number 7 on 

the perf board. If you want a power­
on indicator, connect wire numbers 1 
and 2 to the LED now. 

Insert a 100-ohm resistor in the 
position shown in Fig. 5. Route the 
right end of the resistor as shown, and 
connect it to wife 2 of the ribbon 
cable. Place the perf board at the top 
center of the keyboard. Solder a wire 
from the lead of the LED nearest the 
shift key to the other end of the 
resistor. 

Now connect a wire from the other 
lead of the LED to wire 1 of the rib­
bon cable~ Cut any excess leads ex­
tending beyond the point at which 
you've attached the wires to the LED . 

I added the perf board to relieve 

TP 2 may be used 
on late Revision E 
and Revision F 
boards. 

TP9 
+ 12 voe 

• 
16 

TP 3 may be used 
an late Revision E 
and Revision F 
boards. 

I I P7 Computer 

I I I I I I I I I I I I I I I I Main Board 

~1~1(r 
20 

Fig. 6. Ribbon Cable Co111purer End 
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any strain on the cable if it is pulled. 
With this board located at the top 
center of the keyboard, feed all wires 
connected between the keyboard and 
the ribbon cable through the bottom 
of the perf board and connect them on 
top of it. Cut off any excess wire . 

Wires 1-15 from the keyboard con­
nect to wires 5, 6, and 8-20 of the rib­
bon cable in that order, as shown in 
Fig. 5. I've reserved the unconnected 
wires 3 and 4 for later use, such as a 
reset switch. 

After I checked out the keyboard, I 
coated the perf board solder connec­
tions with epoxy glue to prevent them 
from moving and perhaps causing a 
short circuit. 

The wiring layout for connecting 
the ribbon cable at the computer con­
nector is the same as the one you just 
finished. You will need a 20-pin 
female connector that is spaced 10 
pins to the inch. I was unable to find 
one locally, so I used a 16-pin DIP 
socket that I cut in half for the con­
nection to P7 on the computer. 

Figure 11 shows the wiring for this 
connector. The ribbon-cable wires 5, 
6, and 8-20 connect to pins 1, 2, and 

4-16 of P7 on the m~n computer 
board. 

You must also make a 2-wire con­
nector to connect wire 1 to TP9 on the 
computer board and wire 2 to TP3. 
Use a push-on connector to attach the 
wires to the test points TP3 and TP9. 
Now you can hook up the keyboard 
for testing. 

If your computer is a late revision-E 
or revision-F board, the test points for 
hooking up the power-indicator light 
might be different. TP3 is the + 12 
volts and connects to wire 1, and TP2 
is the ground that connects to wire 2. 
Because of the many board configura­
tions, I recommend that you check 
these test points with a voltmeter prior 
to using them. 

There are also revision-F boards 
that do not have a removable cable 
between the keyboard and the main 
circuit board. Since I do not have access 
to a revision-F CoCo and cannot verify 
the procedure, I am reluctant to discuss 
the installation of the cable. 

Test and Operation 

Carefully check your wiring for 
shorts, particularly between the two 
contacts on the same switch and cold 

------------------..or unsoldered connections . If all 

COLOR TREK - BlaSI Klingons and save the Federa­
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around you. Includes machine language subroutines. 
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Stockton, California 95204 v60 
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looks well, you are ready to remove 
the existing keyboard and install the 
new one. 

To remove the old keyboard, turn 
off all power to the computer. Turn 
the computer over and remove the seven 
screws holding the cover. Return the 
computer to the upright position and 
lift off the top cover. This exposes the 
keyboard. 

If you look at the top middle sec­
tion of the keyboard, you will see a 
ribbon cable that extends from the 
main circuit board to a point under 
the keyboard. You will also see a con­
nector where the cable fastens to the 
computer. Very gently slide this con­
nector back from the computer. Now 
you can remove the keyboard. 

Connect the ribbon cable to P7 on 
the main board where you removed 
the old cable. The left side of P7 is 
marked 1 and the right side is marked 
16. Wire 5 of the ribbon cable should 
line up with the number 1 and wire 20 
should line up with 16. If you are us­
ing the power-on indicator, then con­
nect wire 1 to TP9 and connect wire 2 
to TP3. This completes the installa­
tion. 

Turn the power on to the computer. 
You should see the normal sign-on 
message with the OK? prompt and a 
flashing cursor. If the screen displays 

any other characters, it indicates a 
short in the wiring. 

The power-on indicator should also 
be lit at this time. If it is not, the most 
likely problems are improper wiring 
or a reversal of wires 1 and 2. If the 
LED glows faintly, you probably have 
a resistor with too high a value. If a 
short exists, correct it before continu­
ing the test. 

Type each character on the key­
board and numeric keypad. Each one 
should appear on the screen as you 
type it. If you get more than one 
character per key, then you've con­
nected at least one key switch to 
another wire number. 

The screen should display all 
displayable characters as you type 
them. If it doesn't; there is probably a 
missing connection or cold solder 
joint on that switch. 

You should also test each key while 
pressing the shift key. Test the shift 
key with the zero key to make sure 
that the upper / lowercase switch 
works. 

I've wired some new additions into 
this keyboard. The key marked 
"Tab" on the numeric keypad 
displays either a semicolon or a plus 
sign depending on the shift key. See 
Table 3 for a description of the added 
function keys. 

I find that using the Fl key for the 
equal symbol when writing a Basic 
program is convenient. The values 
returned in Table 3 are valid for the 
Basic 1.1 ROM. To determine the 
values returned for the 1.0 ROM, use 
the following short routine: 

10 A$= INKEY$ 
20 IF A$ = "" THEN 10 
30 PRINT ASC(A$) 
40 GOTO 10 

The Basic keyboard handler 
(POLCAT) at address Al Cl hex does 
not know what to do with these new 
keys that you've added, so the routine 
returns the contents of the next eight 
memory locations at the end of the 
POLCAT lookup table. 

Once everything is working proper­
ly, install a cover on the bottom of the 
keyboard. I also installed feet on the 
keyboard to tilt it. I hope you have as 
much fun constructing yours as I had 
with mine. • 

Address correspondence to Robert 
P. Bussell, 104 Barley Court, Lexing­
ton Park, MD 20653. 
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With this converter the Color Computer 
goes to work on experiments in analytical chemistry. 

I n the chemical laboratory comput­
ers and computerized instrumenta­

tion play an important role. Systems in­
corporated into modem equipment 
handle such routine functions as sam­
pling, sample preparation, instrument 
control, and calibration, as well as data 
collection. Data interpretation, a job 
that often had to be handled manually 
or passed to a mainframe computer, 

can now be accomplished by an on­
board unit. 

As a result, students must know the 
fundamentals of computer use in data 
collection and interpretation. 

Unfortunately, the costs associated 
with computerized instruments often 
preclude their use in the teaching labo­
ratory. In fact, even if the equipment is 
available, it is often so good that the 
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student learns little more than what but­
ton to push to obtain the desired results. 

I use a 16K Color Computer to ex­
pose students to the use of computers in 
the analytical chemistry laboratory. The 
unit's high-resolution graphics makes it 
particularly useful for data display. In 
this case, I use a color monitor and a 
Radio Shack Line Printer VII, though 
the printer is optional for the experi­
ments subsequently developed. 

The interface board designed for use 
in the laboratory program consists of an 
Intersil ICL 7l()C)CPL, 12-bit A ID 
(analog to digital) converter and an In­
tel 8255 programmable peripheral inter­
face (PPI). The board derives its power 
and reference voltages from the Coco, 
and you install it by plugging it into the 
ROM cartridge connector. 

The unit is designed to handle A I D 
conversions over a range of + I - 5 
volts at a continous rate of 7.5 conver­
sions per second. Since the equipment 
to be interfaced to the system produced 
analog signals of either from 0-1 m V or 
- I 00 to + I 00 m V, I incorporated an 
operational amplifier. The board, in­
cluding all other components, costs 
about $50 to construct. 

Interface Construction 

Figures I and 2 illustrate the schemat­
ics and board layout for the A ID inter­
face. Table l lists all required parts. 
You can order them from any electron­
ics dealer. The unit represents an adap­
tation of the one described by William 
Barden in his book TRS-80 Model I, 
III, and Color Computer Interfacing 
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Fig. I. Schematic f or 12-Bit A ID Converter Board 

Projects (Howard W. Sams & Co. 
Inc. ). 

It makes use of a Vector 3719-1 DIP 
plugboard. By making a cut along the 
second column of holes and through the 
eighth pin area on each side of the 
board, and removing the pin areas, you 
produce a 40-pin connector that fits 
into the ROM cartridge connector. 
Figure 3 gives the resulting board pin 
numbering. 

I I 

0.1µ.F 

<=i 

I J s INTE.L 8255 

<=i 
0 .1µ.F 

I INTERS lL 1 
ICL 7109 CPL 

Fig. 2. Board Layout for 12-Bit AID Con­
verter board. 

Operation 

Once the board is inserted and the 
computer turned on, the unit represents 
four memory locations as shown in Ta­
ble 2. You need only two address lines 
since any address from COOO through 
FFEF (hex) is directed to the ROM con­
nector. Any call to these addresses also 
serves to make the CTS line (pin 32) 
from the CoCo go to logical zero, in­
structing the PPI that it is being ad-

VIEW FROM TOP OF BOARD 

BOTTOM PIN TOP PIN 
ASS IGNME NTS ASSIGN MENTS 

40 39 
39 37 
36 35 
34 33 
32 31 
30 29 
29 27 
26 25 
24 23 
22 2 1 
20 19 
19 17 
16 IS 
14 13 
12 II 
10 9 
9 7 
6 s 

3 
I 

Fig. 3. Board Pin Numbering 

System Requirements 

16KRAM 
Extended Color Basic 
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10 CLEf,R: PCLEAR4 : PMODE4: PCLS: DIM 
1\(300) ,PEAK(l0,l) :POKE &HC003,155 
:LINE(0,180)-(255, 1 80) , PSET:LINE 
(0,0) - (0 , 180) , PSET : CLS 
20 PRINT"GC INT EGRJ\TOR" : PRINT"NO 
W ESTADLISHING BASELINE " 
30 FOR I=lT0100:GOSUB530:A2=A2+X 
40 IF X>Al THEN l\l=X 
50 NEXTI :A=INT (A2/l00) :Al= (Al-A) 
*2:IFA1 <1THENA1=1 
60 PRINT"INJECT SAMPLE THEN HIT 
<J::NTER >" 
70 A$=INKEY$:IFA $ =" " THEN70 
80 SCREENl , l:TIM ER=O 
90 GOSUB530:IFT >=3000THEN140 
100 IF A(T/10) <X THEN A(T/10)=X 
110 IFX >l000THENX= l000 
120 PSET(T/ 3000*256 , 1 80 - . 18*X) 
13 0 GOT090 
140 FOR I=2T0297 
150 IF A(I) >Al AND A(I) >A(I-1) A 
ND A( I) <A(I+l) AND A(I) <A(I+2) T 
HEN 180 
160 NEXTI 
170 GOT0390 
180 P=P+l : IFP >l0THEN3 90 
190 LINE(I/300*256 , 180)-(I/ 300*2 
56 , 0) ,PSET 
200 FOR J=I TO 297 
210 PEAK(P , 0) =PEAK(P ,0 ) +A(J): IF'A 
(J)> l000THENX=l000 ELSEX=A(J) 
220 IFA(J-1) >1000THEN Xl=l000ELS 
EXl=A(J-1) 
230 LINE((J-l) / 300*256,180-.18*X 
l)-(J/300*256 ,180-.1 8*X) ,PSET 
240 IF A(J) >A(J+3) AND A(J) >A(J+ 
2) AND A(J) >=l\(J+l) THEN 270 
250 NEXTJ 
26 0 GOT03 90 
270 PEAK(P,l)=INT(J /.6)/100:Q=IN 
T(J / 300*256) 
280 FOR K=J+lTO 298 
290 IF A(K) >l000TH ENX= l000 ELSEX= 
l\(K) 
300 IF A(K-1) >1000THENX1=1000ELS 
EXl=A(K -1) 
310 LINE((K-l) / 300*256 , 1 80 - . 1 8*X 
l) - (K/300*256 , 180- . 18*X) ,PSET 
320 IF A(K) <=l THEN 340 
330 IF A(K+3) <A(K) AND A(K+2) <=A 
(K) AND A(K+l) <=l\(K) AND A(K-1) > 
=A(K) THEN PEAK(P,0)=PEl\K(P,0)+A 
(K) :GOT0360 
340 LI NE (K/300*256,180)-(K/3 00* 
256 ,0) ,PSET 
350 GOTO 3 80 
360 NEXT K 
370 GOTO 3 90 
3 80 PAINT (Q,179) ,l,l:I=K+l: GOTO 
1 5 0 
390 FOR M=l30T0150:SOUNDM , l:NEXT 
M 
400 A$= I NKEY$ : IFA$=""THEN400 
410 CLS:PRINT"RESULTS":PRINT"RT 
(MIN)" , "AREA" 
420 FORI=lTOP : PRINTPEAK( I,l) , PEA 
K(I ,0):NEXT 
430 PRINT"TOUCH <l > TO RERUN" 
440 PRINT" <2 > TO GET PRINT 
OUT " 
450 A$=INKEY$ :I FA$= "l"THEN GOTOl 
0 
460 IF A$ <> "2"THEN4 50 
470 PRINT# - 2 , "CHROMATOGRJ\PHIC RE 
SULTS" 
480 PRINT#-2,"PEAKl","RT (MIN)", 
"AREA " 
490 FOR I=lTO P 
500 PRINT#-2 , I , PEAK(I,l) ,PEAK(! , 
0) 
510 NEXTI:PRINT#-2:PRINT#-2 
520 GOTO 10 
530 B=PEEK(&HC002) :C=PEEK(&HC000 
)*256+PEEK(&HC001) :T=TIMER/6 
540 IF B=0THEN C=2100 - C:GOTO 570 
550 IF B=32THEN C=C+2100:GOTO 57 
0 
560 GOTO 530 
570 X=C- A 
580 IF X<0THEN X=0 
590 RETURN 

Program Listing 1. GAS 
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dressed. The R/W line (pin 18) instructs 
the chip if a read or write is to be done. 

Prior to using the board, the PPI 
must be initialized to establish how the 
three registers (A, B, and C) are to be 
used. In this case, a POKE 49155, 155, 
or POKE &HC003, 155 instructs the 
PPI that all three registers are to be used 
as inputs. 

This initialization must be done every 
time you tum on or reset the computer. 
You can find a more complete descrip­
tion of the operation and various modes 
for the Intel 8255 PPI in P.F. Golds­
brough's Microcomputer Interfacing 
With the 8255 PP! Chip (Howard W. 
Sams & Co. Inc.). 

Once you have selected the operating 
range (switch on = + I - 2 m V, switch 
off = +I - 500 m V or + I - 5 V if no 
op amp is installed) you can read the 
signal by PEEKing addresses 49152 (4 
most-significant bits) and 49153 (8 least­
significant bits) . 

Recombine the 12 bits to produce 
a decimal number by X =PEEK 
(49152)*256+ PEEK(49i53). However, 
as designed, values of 0-2,048 counts 
will be obtained based on magnitude 
alone. As a result in the + I - 500 mV 
range both + 250 and - 250 m V result 
in the same value (1,023 counts). To ac­
count for signal polarity, register C (ad­
dress 49154) must also be read. 

A value of zero indicates a positive 
signal where a value of 32 indicates that 
it is negative. The overrange and status 

ICs 

lines are also incorporated into the C 
register. As a result, values greater than 
127 indicate that the signal is outside the 
range of the converter, and values of 
one or 33 indicate that the A ID convert­
er is in the process of updating the regis­
ters. The lntersil Databook (lntersil 
Inc., 10710 N. Tantau Ave., Cupertino, 
CA 95014) gives more information re­
garding the various signals that the ICL 
7109CPL produces. 

In order to obtain the 0-4,095 count 
full-scale range, use the fo llowing sub­
routine when reading data: 

1000 Y = PEEK(49154):X = PEEK(49152)* 
256 + PEEK(49 153) 
1010 IF Y = 0 THEN X = X + 2048: GOTO 1040 
1020 IF Y = 32 THEN X=X - 2048: GOTO 
1040 
1030 GOTO 1000 
1040 RETURN 

You can use this subroutine when 
overrange values are not expected, and 
it prevents reading a value when the reg­
isters are being updated. If overrange 
values are possible then add : 

1005 IF Y > = 128 THEN PRINT" SIGNAL 
OVERRANGE ":STOP 

As some data sampling is time depen­
dent, you can use the TI!V1ER function: 

1040 T = T!MER:RETURN 

The value, T, will be in 1/60-second in-

Capacitor.; 

Intel 8255 programmable peripheral interface 
lntersil !CL 7109CPL 12 bit A I D converter 
74LSOO TIL high-speed Positive NANO gate 
UC4741 1UA 74 1 single op amp 

0.01 microfarad 
O. l microfarad 
I microfarad 
0.15 microfarad (mylar) 
0.33 microfarad (mylar) Resistor.; (1 14 watt, S percent) 

2M ohm 
IM ohm 
200k ohm 
!Ok ohm 

lk ohm 

Misc. 

MC790CT voltage regu lator 
3.5795 MHz TV crystal 
Vector 3719-1 DIP plugboard 
14-pin IC socket 

2 40-pin IC socket 
SPST switch 

Table I. Parts List 

Memory Location 

Hex Decimal 

cooo 49152 
COO! 49153 
C002 49 154 
C003 49 155 

Value 

4 most-significant bits from A I D converter (Register A) 
8 least-significant bits from A I D converter (Register 8) 
Register C-Contains values for polarity status and overrange 
PPI control register 

Table 2. Memory Location Assignments 



FREE OFFER 

COMPUTER 
CASSETTES 

5Be 
FREE "Party Trivia Game Program 

Cassette" with each order of 20 or more 
C-10's Specify TRS-80 Color Computer, 

MC-10, Tl-99/4A, VIC-20 or C-64 

• C-10 Length 
• 5 Screw Shell/Free labels 
• Lifetime money back guarantee 
• Storage Box add 12¢ each 
• $2.00 shipping charge-any quantity 

(Canadian Orders $4.00 shipping) 
• NJ Residents add 6% Sales Tax. 
• Send check or money order to 

PARALLEL SYSTEMS 
Box 772 Dept. H 

Blackwood, NJ 08012 
609-227-9634 

,,- See List of Advertisers on page 131 

.-207 

COLOR COMPUTER SOFTWARE 

SUPER SLEUTH DISASSEMBLER EACH $99-FLEX, $101-0S/9 
interactively generates source on disk with labels, includes xref 
specify 680x/6502 version or Z-80/8080/85 version 

(OBJECT ONLY) EACH $50-FLEX&OS/ 9, $49-COCO DOS 
COCO DOS available in 680x/6502 version only 

CROSS-ASSEMBLERS EACH $50-FLEX, $55-0S/ 9, ALL $100 
specify for 6800/1, 6502, 6805, Z-80, or 8080/48/85 
OS/9 version requires Microware RMA or FHL OSM macro assembler 
FLEX version requires TSC ASMB or FHL ASM or OSM macro assembler 

DEBUGGING SIMULATORS EACH $75-FLEX, $100-0S/9 
speci fy for 6800/1, 6805/146805, or 6502 

6502 TO 6809 ASSEMBLER TRANSLATOR $75-FLEX, $85-0S/ 9 
transl ates 6502 programs to 6809, noting inexact conversions 

6800 TO 6809 & 6809 PIC XLATORS $50-FLEX, $75-0S/9 
translates 6800 programs to 6809, 6809 programs to PIC 

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

DISPLAY GENERATOR/DOCUMENTOR $50 
MAILING LIST $100 
INVENTORY WITH MRP $100 
TABULA RASA SPREADSHEET $100 

DISK UTILITY PROGRAM LIBRARY $50-FLEX 
fi x disk errors , sort directory, maintain master catalog, etc. 

5.25" SOFT-SECTORED DISKETTES EACH SET OF 50 $75 
DSDD, with Tyvek jacke ts, hub rings, labels, write- protect tabs 

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

Telephone Numbers 404-483-1717/4570 

Specify Color Computer or other version of programs. 
Programs provided in source form on diskette: specify O.S. 

Call or write for full catalog and dealer info. 
VISA and MASTER CARD accepted; US funds only. 

Add 5% for shipping software, but not for diskettes. 

FLEX is a tradem ark of Technica l Systems Consultan t s. .,.. 223 
OS/ 9 is a trademark of Microwa re. 
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crements, and you can easily convert it 
to seconds or minutes. Prior to using 
this function, a Tllv1ER = 0 must be giv­
en at the start of a time-dependent ex­
periment. 

Our chemistry department uses two 
laboratory experiments using this sys­
tem. We use one as an integrator for the 
collection and interpretation of gas 
chromatographic data, and the other 
for the potentiometric titration of a 
weak acid. Both experiments use pro­
grams written in Extended Basic and 
operate using less than 16K of memory. 

Chromatographic Integrator 

Gas chromatography is a method 
used for the determination of volatile 
substances. With this technique, the 
sample mixture is converted to a gas and 
forced to travel through a column using 
an inert gas flow. 

Each component travels down the 
column at different rates based on vari­
ous chemical and physical properties. 
At the end of the column, each sub­
stance passes through a detector, pro­
ducing a signal. Each component results 
in a Gaussian-shaped peak to be pro­
duced when the detector response ver­
sus time is displayed . 

The area under the peak is propor­
tional to the amount of the component 
present, and the apex of the peak (in 
units of time) indicates which substance 
it is. By comparison to a standard mix­
ture, you can identify the peaks and de­
termine the percentage of each sub­
stance. 

Program Listing 1, GAS, is used in 
conjunction with a Varian Model 1200 
gas chromatograph equipped with a 
column capable of separating alcohols, 
though any similar system will work. As 
the unit produces analog signals from 

METHANOL 

RESPONSE 

ETHANOL 

PRQPANOL 

TIME ( MIN) 

PEA K I TIM E= l . 19 MIN AREA: l 3539 COUNTS 

PEAK 2 TI ME = t.73 MIN ARE A= 9345 COUNTS 

PEAK 3 TIME= 2 .88 M IN AREA= 10677 COUNT S 

Fig. 4. Results of Data Obtained from GAS 
Program 
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0-1 m V, the + I - 2 m V range is set on 
the board. 

The student is given a known and an 
unknown mixture of three alcohols 
(methanol, ethanol, and propanol) to 
separate. After initially establishing the 
instrument's baseline, the program in­
structs him to inject his sample. 

The computer then collects and dis­
plays the data. No attempt at interpre­
tation is made at this point. The values 
are simply stored in an array as a func­
tion of time (to the nearest second). 

At the end of the analysis (set at five 
minutes) the program locates each 
peak, determines its area and retention 
time (the apex of each peak) in minutes, 
and fills in the peaks to highlight them. 
As many as 10 peaks will be searched 
for, though only three should be pres­
ent, and you can · add the ability to 
search for additional peaks. 

A tone sounds when interpretation is 
completed. Touching any key results in 
the retention times and areas for each 
peak being displayed. The student is 
then responsible for the necessary calcu­
lations. Figure 4 represents data for a 
typical separation. 

The results obtained are comparable 
to those obtained from a commercial in­
tegrator. The program works well for 
samples requiring short analysis times. 
While the time of analysis has been set 
for five minutes, it could readily be in­
creased up to 18 minutes. Beyond this, 
the timer rolls over. 

Potentiometric Titration 
Of a Weak Acid 

You can characterize many pure 
weak acids by titration with a strong 
base and monitoring the solution acidi­
ty with a pH electrode. This electrode 
produces an electrical response propor-

12 
BENZOIC AC ID , pKa • 4 .20 

PH 

ml NaOH 

Fig. 5. Results Obtained from PKA Program · 

"The results obtained 
are comparable to those 

obtained from a 
commercial integrator. 

The program works well 
for samples requiring 
short analysis times. " 

tional to the concentration of the hy­
drogen ion in solution. 

During the titration of a weak acid, 
the pH ( - log of the hydrogen ion con­
centration) slowly rises for most of the 
titration . Near the end of the titration, 
there is a sudden jump in pH followed 
by another slow rise. The point where 
the change in pH versus ml base added 
is the largest corresponds to the end­
point of the titration . 

If you know the concentration of the 
base and the mass of the acid, you can 
calculate the equivalent weight. Also, 
once you find the volume required for 
complete titration, you can determine 
the pKa as it is the pH of the solution at 
50 percent titration. You can then use 
the two factors to identify an unknown 
acid from a list. 

ln this experiment, the computer ob­
tains its signal from a Corning Model 
125 pH meter, but you can use any 
brand . The meter produces a signal of 
from - 100 to + 100 mV for pH values 
of from 0-14, so the switch on the 
board is set to the +I - 500 mV range. 

The student first standardizes the unit 
using two solutions of known pH, and 
then titrates an unknown acid with a so­
lution of sodium hydroxide (a strong 
base) of known concentration. He adds 
a small amount of base, telling the com­
puter how much has been added, and 
the computer reads the pH and displays 
the results. This process repeats. 

As the titration proceeds, a titration 
curve is produced on the screen. The 
accuracy of this type of titration is a 
function of how many data points are 
obtained just before and after the end­
point. This is accomplished by reducing 
the amount of base added in this area. 
Since the student can actually see the 
curve as it is produced, he knows when 
to begin using smaller volumes. 

After adding a total of 50 ml (or less 
at the student's discretion) the program 
locates the titration endpoint, calculates 



Photo. An Assembled 12-Bit AID Converter Board 

10 CLEAR:PCLEAR4:PMODE4:PCLS:CLS 
:DIMA(500) 
20 POKE 49155,155 
30 PRINT@96,"POTENTIOMETRIC TITR 
AT ION" 
40 A$•INKEY$:IF A$•""THEN40 
50 CLS: PRINT"CALIBRATION SECTION 

60 PRINT"PLACE THE PH ELECTRODE 
IN THE BUFFER INDICATED. USE 
PH•2 BUFFER TO ADJUST PH MET 
ER." 
70 FOR I•l TO 4:READX:PRINT"PUT 
ELECTRODE IN PH•";X;"BUFFER" 
80 INPUT"HIT <ENTER > WHEN READY" 
;A$:FOR J•lTO 50 
90 GOSUB 1110 
100 A(I) •X 
110 NEXT J:A(I)•A(I)/50 
120 NEXT I 
130 DATA 2,10 
140 Sl•( (A(l) *2+A(2) *10)-6*(A(l) 
+A(2)) )/32 
150 Yl•((A(l)+A(2))-Sl*l2)/2 
160 PRINT"CALIBRATION VALUES": PR 
INT"PH","RESPONSE" 
170 RESTORE:FORI•lT02:READ X:PRI 
NT X,A(I) :A(I)•0:NEXT I 
180 INPUT"HIT <ENTER> TO CONTINU 
E" ;A$ 
190 CLS:INPUT"ENTER YOUR SAMPLE 
NUMBER";SN$ 
200 INPUT"ENTER SAMPLE MASS IN G 
RAMS";MASS 
210 INPUT"ENTER NORMALITY OF NAO 
H";NAOH 
220 INPUT"ENTER YOUR NAME";NM$ 
230 INPUT"PREPARE YOUR SAMPLE AN 
D HIT <ENTER> TO BEGIN";A$ 
240 LINE(l2,40)-(12,180) ,PSET:LI 
NE(l2,180)-(212,180) ,PSET 
250 FOR !•40 TO 180STEP10:PSET(l 
0,I,l) :PSET(8,I,l) :NEXTI 
260 FORI•l2T0212STEP20:PSET(I,18 
2,1) :PSET(I,184,1) :NEXTI 
270 ML•0 
280 A(ML)•0 
290 GOSUB 1110 
300 A(ML)•(X-Yl)/Sl 
310 PSET(l2+ML*.4,180-A(ML)*l0,l 
) : SCREENl, 1 
320 IF ML >•500 THEN 530 
330 A$•INKEY$:IF A$•""THEN330 
340 CLS:PRINT"MILLILITERS USED•" 
;ML/ 10 
350 PRINT"PH AT LAST READING•";! 
NT(A(ML)*l00)/100 
360 PRINT"DO YOU WISH TO :" 
370 PRINT" <R>EREAD LAST VALUE" 

380 PRINT" <D>ELETE LAST VALUE" 
390 PRINT" <E>NTER A NEW READIN 
G" 
400 PRINT" <S >TOP TITRATION" 
410 PRINT:PRINT"TOUCH APPROPRIAT 
E LETTER" 
420 A$•INKEY$:IF A$•""THEN420 
430 IFA$•"E"THEN490 
440 IFA$•"D"THEN480 
450 IFA$•"R"THENPRESET(l2+ML*.4, 
l80-A(ML)*l0) :GOT0290 
460 IF A$•"S"THEN530 
470 GOTO 410 
480 PRESET(l2+ML*.4,180-A(ML)*l0 
) 
490 CLS:PRINT"ADD ADDITIONAL NAO 
H AND ALLOW TO MIX" 
500 INPUT"ENTER NEW ML VALUE";ML 
:ML•ML*l0 
510 IF ML >500THENGOT0500 
520 GOTO 280 
530 CLS:PRINT"DATA ANALYSIS SECT 
ION" 
540 PRINT"A TONE WILL SOUND WHEN 

THE ANALYSIS IS COMPLETE. 
AT THAT TIME, TOUCH ANY KEY FO 

R THE FINAL RESULTS." 
550 PRINT"HIT <ENTER > TO START" 
560 A$•INKEY$:IF A$•""THEN560 
570 SCREEN 1,1 
580 TEST•0:FORI•0TOML:J•I+l 
590 IF A(J)•0THENJ•J+l:IF J >•500 

THEN 640 ELSEGOT0590 
600 IF (A(J)-A(I))/(J-I) >TEST TH 
EN TEST•(A(J)-A(I)) / (J-I) :Ml•I:M 
2•J 
610 LINE (12+(I)*.4,l80-A(I)*l0) 
-(12+(J) *.4,180-1\(J) *10) ,PSET 
620 I•J-l:IF 1 >•500 THEN 640 
630 NEXT I 
640 ML•(Ml+M2)/20 
650 EW•MASS/ (ML/1000 *NAOH) 
660 ML•ML*l0 
670 EP•(A(Ml)+A(M2))/.2 
680 LINE (ML* . 4,180-EP)-(24+ML*. 
4, 180-EP) , PSET 
690 EW•INT(EW*l00) / 100 
700 IF A(ML) >0THEN760 
710 ML•ML/2 
720 Ml•ML:M2•ML 
730 IF A(Ml)•0THENMl•Ml-l:GOT073 
0 
740 IF A(M2)•0THEN M2•M2+l:GOT07 
40 
750 PKA•(A(Ml)+A(M2)) / 2:ML•(Ml+M 
2) / 2:GOTO 770 
760 PKA•A(ML) 
770 LINE(l2,180-PKA*l0)-(12+ML*. 
4,180-PKA*le) ,PSET 

Program Listing 2. PKA 

the pKa and equivalent weight for the 
acid, and produces a printout. The 
results obtained are actually better than 
when the student does the experiment 
without the computer. (See Program 
Listing 2, PKA.) 

After a semester of evaluation with 
50 students, response has been good. In 
fact, they would rather use the CoCo­
interfaced gas chromatograph than the 
unit equipped with a $2,400 commercial 
integrator. The major complaint has 
been that only two computer-assisted 
experiments are available to date.• 

Address correspondence to James K. 
Hardy, Department of Chemistry, The 
University of Akron, Akron, OH 
44325. 

780 SOUND 100,5:SOUND200,8:SOUND 
50,3 

790 A$•INKEY$:IF A$•""THEN790 
800 CLS:PRINT"FINAL RESULTS" 
810 PRINT"OPERATOR : ";NM$ 
820 PRINT"SAMPLE NUMBER : ";SN$ 
830 PRINT"EQ. WT. :";EW;" G/MOLE 
n 

840 PKA•INT(PKA*l00)/100 
850 PRINT"PKA :";PKA 
860 PRINT"TURN ON PRINTER THEN H 
IT <ENTER >" 
870 A$•INKEY$:IF A$•""THEN870 
880 SCREEN 1, 1 
890 PRINT#-2,"REPORT FORM. POTE 
NTIOMETRIC TITRATION." 
900 PRINT#-2,"0PERATOR :";NM$ 
910 PRINT#-2,"SAMPLE NUMBER :";S 
N$ 
920 PRINT#-2,"EQ. WT. :";EW;"GRA 
MS/MOLE" 
930 PRINT#-2,"PKA :";PKA 
940 PRINT#-2,"ACID FOUND •..•.••• 

950 COUNT•l0 
960 PRINT#-2,"ML"," 

PH" 
970 PRINT# - 2," ","O 

7 

n n 

" 

14" 
980 PRINT#-2," -------------, 

990 FOR I•0T0490 STEP 10 
1000 IF COUNT <l0THEN PRINT#-2," 

",ELSE PRINT#-2,I/10,:COUNT•0 
1010 EE•0 
1020 FOR DD•0T09:IF A(I+DD) >EE T 
HEN EE•A( !+DD) 
1030 NEXT DD 
1040 A$•"" 
1050 IF EE•0THENPRINT#-2,":":GOT 
0 10 80 
1060 FOR J•0TO EE*4:A$•A$+" ":NE 
XTJ 
1070 PRINT#-2,":";A$;"*" 
10 80 COUNT•COUNT+ 1 
10 90 NEXT I 
1100 CLS:PRINT"THAT'S ALL FOLKS. 
.••••.•••• ":END 
1110 Y•PEEK(49154) :X•PEEK(49152) 
*256+PEEK(49153) 
1120 IF Y•0THENX•X+2048:GOTO 115 
0 
1130 IF Y•32 THEN X•X-2048:GOTO 
1150 
1140 GOTO 1110 
1150 RETURN 
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TUTORIAL BY PHILIP MCLAUGHLIN 

90 HOT CoCo May 1984 

A simple point-setting routine leads to some 
powerful, mainframe-like problem-solving techniques. 

T he depth and detail of stars in a small computer. Moderate resolution 
clear sky challenge the imagina- such as the 255-by-192-point mode of 

tion. Man has long perceived patterns, the Color Computer brings out subtle 
from simple crosses and lines to outlines aspects of the pattern. 
of people and animals. The system of 
astrology categorizes still higher-order 10 PMODE 4,1: SCREEN, I 
patterns. More abstractly, so does as- 20 PCLS 
tronomy. For similar reasons, setting 100 PSET (RND(255), 
points at random on the computer RND(l92)) 

screen is one of the easiest, most effec- no GOTO 100 
tive forms of computer graphics. 

It can be done on just about any A display generated by one of these 



routines evokes questions. First, how is 
the distribution of points on the screen 
similar to the distribution of stars? 

If the random-number generator is 
smooth, the pattern on the screen is 
more evenly distributed than the stars, 
which are arranged in clumps and 
clusters. How can you alter the screen 
routine to better demonstrate the clus­
tering of stars in the real universe? 

Those who solve problems in terms 
of physical forces might assign mass to 
each point on the screen and calculate 
gravitational forces. Applying New­
ton's equation to each pair of stars, this 
is not difficult to set up. 

FORCE= MASS/ (DIST ANCE • DISTANCE) 

The position of each star is altered ac­
cording to the total (resultant) forces 
imposed by the others. Doing this calcu­
lation repeatedly for every possible pair 
is the Numerical Method of Classical 
Physics. 

Calculating forces works fine for a 
handful of stars, but when thousands 
are involved, running time for the pro­
gram could amount to years. Another 
problem with force-type calculations is 
that values go to infmity when the 
points get close together. This is not re­
alistic. 

Fortunately, the random-point-set­
ting routine suggests another line of at­
tack. Discard any preconceived causes 
and look at the stars and the points on 
the screen. 

If the random-number · generator 
were extremely smooth (well distribut­
ed) and completely random, the proba­
bility of a point being set would be ex­
actly the same at any place on the 
screen. A probability map of the screen 
field would be totally flat. 

A similar analysis of a picture of the 
night sky, however, gives different re­
sults. The probability that a star will be 
found in a certain part of the sky is re­
lated to the nearness of other stars to 
that place. This suggests that you can al­
ter the point-setting routine to place 
new stars nearer to preexisting stars. 

A Prejudiced Distribution 

You can do this a number of ways. 

System Requirements 

16KRAM 
Extended Color Basic 

Graphics Printer (optional) 
Disk Drive (optional) 

Photo 1. Random Distribution 

Photo 2. Clustered Distribution 

The pos1t1ons of the preexisting stars 
can be stored in an array or buffer. A 
convenient number that doesn't take up 
too much memory in a 16K computer is 
1,000. In Program Listing 1, the X hori­
zontal positions are stored in memory 
bytes 14000-14999 and the Y coordi­
nates from 15000-15999. 

Given this array of initial positions, 
you want to, in a random manner, in­
troduce new positions derived from it. 

First a loop begins: 

1210 FOR SR= lTOlOOO 

Then you might pick one of the pre­
existing positions at random (the 
NB= RND(lOOO) in line 1216). From 
this value, NB between 1 and 1000, 
pointers are derived to a pair of coordi­
nates in the array. 
1220NX=14000+ NB 
:NY= 15000+ NB 
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Calculate a new position by talcing a 
random angle and distance from the old 
one. First an angle: 

1305 AN= RND(3(i()) 

And then a distance: 

1410 DS = RND(65315) 

Because you want near distances to be 
more likely than far ones, you weight 
the value of DS. 

1420 DS = RG*255/ SQR(DS) 

The maximum screen width is 255, 
and RG is an interaction radius that you 
can adjust in the program. Line 1420 
approximates Newton's Inverse Square 
Law in a probabilistic manner. Note too 
that there are many ways to weight the 
distance that do not involve extracting a 
square root. 

At this point you have an old position 
in Cartesian (X,Y) coordinates, and an 
offset from it in the form of an angle 
and a distance (polar coordinates). Next 
comes a polar-to-Cartesian conversion. 

1510 XX=DS*COS(AN) 
1520 YY = DS*SIN(AN) 

After conversion the offset is added to 
the old position. 

1550 X =XX+ PEEK(NY) 
:Y = YY + PEEK(NY) 

You can POKE the newly derived po­
sitions into the array (not necessarily in 
the same place as the old) and display 
them on the screen. 

1710 POKE 1400'.>+ SR,X 
:POKE 15CXXl+SR,Y 
1810 PSET(X, Y) 

Then loop back to randomly change an­
other position. 

189'J NEXT SR 

This routine is included in Program 
Listing I, Stars. You can run it as op­
tion 1 (Formation of Clusters from 
Random Distribution). 

Within minutes the screen distribu­
tion is uneven. In half an hour, the 
equivalent of millions of years in the 
formation of star clusters passes. This 
statistical method does not follow the 
path of any particular star, but it calcu­
lates general properties of large aggre­
gates in as many hours as other methods 
might in months. 

As the patterns evolve, their shapes 
often suggest objects in the night sky. 
Some shapes seem more stable than 
92 HOT CoCo May 1984 
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others, and many clusters are globular 
or elliptical. Most are elongated. 

After the clusters stabilize, they 
might grow or shrink or seem to move 
across the screen. One important aspect 
of this routine is that it works on a 
limited number of points. When acer­
tain number of stars have been plotted, 
an old star must die for a new star to be 
born. Real stars are constantly dying 
and being born, and star clusters lose 
and gain members. 

The clusters on your screen experi­
ence net gains at the leading edges and 

net losses at the trailing edges. Some­
times a local concentration or subcluster 
seems to drift off, leaving a trail as it 
moves through space. 

Ouster Analysis 

If you look for any particular forma­
tion long enough, you will probably see 
it. Theoretically, any configuration of 
points is possible although many are un­
likely. This is similar to watching the 
shapes of the clouds. Any shape is pos­
sible, but statistics favor some general 
types. 



DECISION MAK£Rtm 

Have you ever found yourself faced 
with a decision about whether to do a 
thing or not? Or what to do about a 
situation? Or what would be the best 
action to take? You knew you had 
several options and you knew there were 
points for and against those options, 
but didn't know which one was best? 

Well, DECISION MAKER is just the 
tool you need to help you sort out those 
points and how you feel about them. 

DECISION MAKER helps you dee ide 
upon a course of action by asking 
questions and weighing your answers. 

DECISION MAKER is NOT a toy. It is 
a valuable tool to use whether you are a 
housewife or president of a corporatio~. 

DECISION MAKER utilizes standard 
analytical procedures in getting the 
user to state the problem, list and 
wei~ht the options, and presents the 
optimum solution based on your input. 
DECI~ION MAKER helps with all types of 
problems. It is a unique way to 
organize your thoughts. 

Requires 32K Extended Basic. On 
cassette with extensive manual . .. $ 24.95 

DEALER and AUTHOR INQUIRES INVITED 
Please odd S 2.00 shipping in U.S. Texas residents odd 5 % 
Foreign orders must be in U.S. funds drawn on U.S. banks. or Mastercard and VISA 

ARMADILLO INTL SOFTWARE 
P.O. BOX 7661 
AUSTIN,TEXAS 78712 
PHONE(512)835-1088 
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Patterns you see are due to any of the 
following: 
•imagination, 
•spurious artifacts in the pseudo-ran­
dom-number generator, 
•statistically unlikely configurations 
(flukes happen constantly), and 
•genuinely stable or statistically fa­
vored distributions. 

Subjective descriptions such as swirly 
blob leave something to be desired as a 
basis for analysis, so Cluster Analysis, a 
mathematical discipline, is used to 
count them; describe their shapes, sizes, 
and distributions; and keep track of 
their movements and changes. 

The program here outputs data to 
disk in a form that can be processed by 
such routines. The math of Cluster 
Analysis is usually simple and repeti­
tious, since it is based on procedures 
such as finding weighted centers of 
gravity and establishing density con­
tours. 

The results of cluster analysis depend 
on parameters of the routines and can 
be controversial. 

Variations 
By changing the parameters of the 

simulation it is possible to study other 
phenomena. For example, the initial 
points might be at one or more fixed lo­
cations instead of distributed randomly 
across the screen. The program option 
2, Growth from Fixed Points, sets 
things up in such a manner. In this case, 
instead of seeming to clot or condense, 
the distributions grow from two preset 
locations. 

At first, you see two tight , globular 
clusters. After another generation (iter­
ation loop) or so, these have spread and 
changed to look like miniature galaxies. 
Although there are only l ,<XXl stars in 
this demonstration, features such as the 
dense, elliptical central nucleus, a dif­
fuse outer halo of stars, and a tendency 
to form subclusters or satellite galaxies, 
approximate real galaxies. 

At this stage of the demonstration 
spiral arm structures appear. With a 
limited number of points computed, 
these are probably due to cyclical pat­
terns in the pseudo-random-number 
generator. Given more stars and a long­
er period of time in the simulation, 
would such structures be statistically fa­
vored? 

Monte Carlo Methods 
And Lattice Structures 

Monte Carlo methods in computer 
science are similar to statistical sam­
pling methods that might be used in tak­
ing a national opinion poll. Instead of 
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0 ' ARE TH E STARS RAN DOM?' HOT C 
OCO VERSION 
1 CLS:PRI NT" RUN AGAI N" : PRI NT" COL 
DSTART COMPUT ER IN CASE OF TRO 
UB LE": PMODE0,l :PCL EAR4: CLEAR2 00, 
13990: GOSUB100: GOT030 00 0 
2 'PHI LIP MCLAUGHL IN 
3 ' HYBR I D TECHNICAL 
20 PMODE4,l :SCREEN1,l: PC LS 
30 PSET (RND ( 255 ) , RND( l 92) ) 
40 I F I NKEY$<>" "THEN RETURN 
50 GOT03 0 
100 PMODE4 ,l: SCREEN1,l: PCLS 
11 0 FORZZ=lT0150 : PSET(RND(255) , R 
ND(255 ) ) 
120 NEXT:RETURN 
200 GOSUB100:GOT0200 
1000 REMARK weigh t ed 
1005 PI=3 .1 4159 : RC=P I / 1 80 : REM de 
f i ne pi and rad i an conve r te r 
1010 GOSUBl 700 0 
1090 CLS6 : PR I NT@l28 , " I NPUT 1 

'l'O SET UP AUTO DATA STORAGE TO 
DISK OR CHANGE PRESE'l'PARAMETERS . 

OTHERWISE PRESS 1 E 
N'l'ER 
1 FOR NEXT STEP ": INPUTZ9 : 0NZ9 GO 
SUB15000 
1095 GOSUB15007 'to l oad buffer 
11 00 GOSUB1 9000 :I FDO= l THENGOSUB5 
0000 
1200 REMARK pick ne i ghbo r hood 
1205 POKE14000 ,1 28 : POKE1500 0,1 2 
8 
1210 FORSR= l 'l'O l 000 
1215 NB=RND(SR ) : I FSR= l THENNB=0 
1216 I FFF=l THENNB=RND( l00 0) 
1220 NX= l 4000+NB : NY= l 5000+NB 
1300 REMARK gets ang l e 
1305 AN =RND(360) 
1310 AN =AN*(PI/180) :REM convert 
to rad i ans 
1 400 REMARK gets radial d i s t anc 
e 
1 410 DS=RND(65315 ) 
14 20 DS =RG*255 *1/SQR(DS) : REMDS=R 
G*(255 - SQR(DS)) : DS =RG *SQR( DS) : RE 
MDS=RG*LOG(DS) 
1500 REMARK convert polar to ca 
r tesian 
1510 XX =DS*COS(AN) 
1520 YY =DS*S I N(AN ) 
1530 XA =XA+XX:YA=YA+YY: I =I +l 
1550 X=XX+PEEK(NX) ~ Y = YY+PEEK(NY 
) 
1600 REMARK trap offscreen valu 
es 
1605 Xl=Xl +X:Y l =Yl+X 
1610 IFX<O ORY<0THEN1215 
1620 I FX> 255 OR Y> l 92 THEN 1215 
17 00 REMARK reco r d coo r d inates 
of new po int 
1710 POK E1 4000+SR , X:POKE150 00+SR 
, Y 
1 800 REMARK disp l ay new poin t 
1 805 XP =XP +X: YP=YP+Y :II=II+l 
1 810 PSET( X, Y) 
1812 I FCU =lTHENPRESET( PEEK (l400 0 
+SR +l) ,P EEK(l 50 00 +SR+l)) 
1 898 IFINKEY$<> "" 'l'H EN GOSUB140 00 
1 899 NEXT:'l'l =Tl +TI MER : Cl=Cl +l: T0 
=T0+T IM ER/ 60 : TI MER =0 
1 903 GE =G E+l 
1 905 PN=PN+l :IF DO=l ANDPN= >GS 'l' 
HEN GOSUB 50000 
1 910 FF=l: SOU NDl,10 0 
1 920 GOT01210 
1400 0 REMARK in t e r upt 
14 030 CLS3 : TT='l' I MER 
14 080 PRI N'l' "i nte r up t AFTER "GE " 
GENERATIONS." : I FGE =0THEN141 25 
140 90 PRI NT "CALCU LATING 'l' I ME " INT 
('1'0/6)/ 10 "MIN . 
1411 0 PRINT "MINUTES PER GENERA '!' ! 
ON "I NT(Tl/C l / 36 ) / 100 
141 25 PRI N'l'RG"SCREEN WIDTHS=I NFI 
NI TY " 
14130 PRI NT "MEAN DRI FT X"XA/I," 
Y"YA/I 
14132 PRI NT "MEAN CAL X"Xl / I" Y"Y 
l / I 

1 413 5 PRI NT"MEAN PLOTTED "XP/ II, 
"Y"YP/ II 
14137 PRI N'l' "PLOTTED POI NTS"!!" R 
EJ ECTS " I -II 
141 40 PRI NT"I NP UT 1 TO CHANGE PA 
RAME'l' ERS ": PRI NT" 2 SAVE CU RR ENT F 
RAME TO DI SK ":PRI NT "DEFAU LT RESU 
MES CALCULATION": INPUTZ 9: ONZ 9 GO 
SU Bl 
50 00 , 52 000 
1 440 0 PMODE4,l: SCREEN1,l:TI MER =T 
T: RETURN 
1500 0 CLS6 : PRINT" CURR ENT INT ERAC 
TION RAD I US=" RG: I NPU'l' "CH ANGE TO" 
; RG: I NPUT "CLEAR SCRE EN"; ZZ :IFZZ = 
1 THEN PC LS 

15002 CLS6 : PRI NT" I NP UT 1 TO UNP L 
OT ' DYING' STARS OR POI NTS . OTH 
ERW I SE TH EY WILL REMA IN ON SCREE 
N.":I NPUTCU 
1 5003 CLS6 :PRI NT " NORMA LLY I NPUT 
1. THIS CAUSES NEW POI NTS TO B 
E CALCULATED AS APROBABILI TY FUN 
C'l'ION OF THE WHOL E BUFFER .": 
INPU 
TFF 

15005 CLS6 : PRI NT " INPUT 1 FOR AU'l' 
OMATIC STORAGE TODI SK ";: INPUTDO : 
I FDO=l THEN GOSUB 45000 
15006 RETURN 

1 5007 CLS6 : PR INT @l2 8 , " I NPUT SI MU 
LAT I ON OP'l' I ON ": PRINT "l FORMATIO 
N OF CLUSTERS FROM RA NDOM D 
I STRI BUTI ON" : PRI NT " 2 GROWTH FRO 
M FI 
XED POINTS ":INPUTRD 
15008 ONRD GOSUB 1 82 00 ,1 8500 
15020 PMODE4 ,l: SCREEN1,l: RE'l'URN 
17000 ' p r ese t parame t e r s 
17100 RG=2 : CU =l 
17150 RETURN 
1 8200 FF=l: REMARK ra ndom 
1 821 0 CLS6 : PRINT@ l 28 ," 

BUFFER WITH RANDOM 
NS . (50 SECONDS) " 

buffe r 
FILLING 
POSI'l'IO 

1 8220 FORZZ =l 4000T015999:POKEZZ , 
RND(255 ) :PRI NT@256 , ZZ ; : NEXT : RE TU 
RN 
1 85 00 REMARK two body 
1 8520 CLS6:PRINT @l28 ,"FILLI NG BU 
FFER (50 SECONDS) "; 
1 8525 HS=SL/2 : ZZ=BB+HS 
18530 FOR Z=BB TO ZZ : PRINT @256 , Z 
;: POKE Z,1 80:POKE Z+SL,e0:NEXT 
1 85 40 FOR Z=ZZ TO BB+S L:POKE Z, 8 
0 : PRINT@256 , Z; :POK E Z+SL ,1 20 : NEX 
T 
18550 RETURN 
1900 0 REMAR K d i spl ay buffer 
19005 PMODE4 ,l :SCREEN1,l: PCLS 
1 90 10 FORZZ =l T01000 : PSET(PEEK( l 4 
000+ZZ) , PEEK( l 5000+ZZ)) : NEXT 
1 90 20 RETURN 
30000 CLS6:PRINT @l 33 ," ARE THE ST 
ARS RANDOM? "; 
300 10 SL=l 00 0: BB= l 60 00- 2*SL 
301 00 PRINT@352 ," I NPUT SI MUL 
A'l' I ON TYPE ": PR I NT@4 16 ,"l 'PURER 
ANDOM' 
301 60 PRINT"2 WEIGHTED OR ' PR EJU 
DICED ' 
30499 INPUTZ 
30500 ONZ GOSUB20 ,1 000 
3099 9 GOT0 3000 0 ' 
45000 PRI NT" SAVE TO DISK EVERY ( 
HOW MANY) GENERA'l'IONS ";: I N PU Tl~ 
S : PN=0 : RETURN 
50000 ' *** ** *** dis kout 
500 10 PN=0 
50050 FR$= "G EN " +STR$(GE) 
50 1 00 SAVEM FR$ , &H36B0 , &H3E80 , &H 
36B0 
50200 RET URN 
52000 CLS3:D I R' sing l e f r ame t o d 
isk 
52 100 PRINT" INPU'l' NAME OF FRAME 
TO BE SAVED . MUST BE A LEGAL FI 
LENAME.": INPUTFR$:GO'l'05 01 00 

Program Listing I . Stars 



sampling the outputs of some process, 
Monte Carlo procedures use random 
values as inputs for further processing. 

These procedures give an estimate 
when the exact solution would require a 
prohibitively long calculation. In the 
Stars simulation you sample the preex­
isting star positions at random to arrive 
at the new positions instead of using cal­
culations based on all of them. 

A familiar example of a mathemati­
cal lattice structure is John Horton 
Conway's simulation game, Life. 

The rules of Life are demonstrated by 
counters or gamepieces on a checker­
board. If a piece is placed on a square, it 
is said to give birth. If it is removed, it 
dies. Starting from some initial config­
uration of pieces on the board, the rules 
determine what pieces will die and 
which empty squares will give birth in 
the next generation. 

A checkerboard is the field for a 
mathematical lattice structure whose 
formal elements are the rules. The fate 
of a particular cell in the lattice is a 
function of the occupancy state of its 
immediate neighbors. This occupancy 
(existence) state can be indicated by a 
binary one or zero. 

Life simulations are popular first 
programs for beginning machine-lan­
guage programmers because they re­
quire only simple logical operations and 
integer arithmetic. The integer simplici­
ty typical of mathematical lattices or 
tessellations is important. 

This Stars simulation is a variation of 
Life with some important differences. 
Conway's algorithm is deterministic, 
that is, if the cells in the grid or points in 
the lattice are in a certain configuration 
at the start of the demonstration, all 
configurations are predetermined. In 
Stars, the fate of the cell is probability 
function of the state of all the other cells 
in the lattice. Use of the Monte Carlo 
technique introduces an element of un­
certainty. 

Another difference is that Life is 
computationally space oriented and the 
programs typically keep track of all the 
cells in the grid, whereas this routine only 
keeps track of the cells that are "on." 

About the Program 

Stars is the actual lattice simulation 
that outputs data to disk in a form that 
can be read by View (Program Listing 
2). View makes drawings of the display 
on the CGP-115 graphics printer (Figs. 
1 and 2), and displays to the screen. 
Thus you can quickly view simulation 
sequences that take several hours to cal­
culate. 

Graphics printer commands are rap­
idly becoming standardized. The graph­
ics outputs might work with some other 
plotters, possibly with small changes, 
but I cannot guarantee it. Stars works as 
a 16K cassette-based program except 
for the disk outputs. 

Stars lets you see a simulation and al­
lows you to change the parameters. Af­
ter you run Stars, choose between the 
pure random routine described earlier, 
and the weighted routine. Pressing any 
key allows you to exit. 

If you choose the weighted routine, 
you can change parameters or set up au­
tomatic data-saving to disk . Skip this 
step by pressing enter. 

The next choice determines initial dis­
tribution of the points. Random distri­
bution and growth from fixed locations 
are the two options. 

Interrupt the simulation at any time 
by pressing any key. When this hap­
pens, you see a chart showing the num­
ber of generations, running time, and 
some statistical information about the 
plotted points. You can save the current 
frame to disk, or you can change pa­
rameters before returning to the simula­
tion . The running time clock is stopped 
during interrupts. 

The prompts to View are self-explan­
atory. It works only after data has been 
supplied to the disk by Stars. Files creat­
ed by the auto-save function of Stars 
have the prefIX GEN followed by the 
generation number. When reading sin­
gle frames from the disk, you must sup­
ply the correct file name, including the 
extension. 

Next month I will continue this ex­
ploration of lattice structures and 
Monte Carlo methods as they are used 
in the Stars program. • 

Address correspondence to Philip 
McLaughlin, 712 Roberts St., Denton, 
TX 76201 . 

Program Listing 2. View 

0 ' VIEWER PRINTER FOR ' ARE THE S 
TARS RAN DOM? ' HOT COCO VERS ION 
1 CLS : PRINT " RUN AGAIN ": PRI NT"COL 
DSTART COMPUTER IN CASE OF TRO 
UBLE " :CLEAR200 ,13 990 : PMO DE0,l: PC 
LEAR4:PMODE4 ,l: SCREEN1,l: PC LS : GO 
T0 3 0 
000 
) I**** ********* 
4 ' PHILIP MC LAUGH LI N 
5 ' HYBR ID TECHNICA L 
1 8999 '** **** * ** * * * 
1 900 0 REMARK displ ay buffe r 
1 90 05 PMODE4 ,l :SCREEN1,l: PCLS 
1 901 0 FORZZ= l T0 1 00 0 :PSET ( PEEK( l 4 
000+ZZ ) , PEEK (l 5 00 0+ ZZ ) ) :NEXT 
190 20 RE TURN 
29 99 9 1 *** ***** ** ** 
30 000 ' ma i n menu l o o p 
3 0 01 0 SL= l 00 0: BB= l600 0- 2 *SL 

30020 CLS~:PRINT@l69,"VIEWER-PRI 
NTER";:PRINT@l96,"FOR 'STARS' SI 
MULATION"; 
30030 PRINT@288," INPUT 1 TO VI 
EW PRERECORDED MOVIE SEQUENC 
E": INPUTMU: IFMU=lTHEN54000 
30040 CLS6:PRINT@288,"INPUT l TO 

VIEW CURRENT BUFFER": INPUTMU: ON 
MU GOSUB19000 
30045 GOSUB35500 
30050 CLS6:PRINT"INPUT 1 TO LOAD 

SINGLE FRAME FROM DISK":INPU 
TMU:ONMU GOT035000 
30100 CLS6:PRINT@288," INPUT 1 
TO VIEW CONTROLLED MOVIES": 
INPUTMU:IFMU <> lTHEN30000 
30150 CLS6:PRINT"controls":PRINT 
@288,"INPUT 1 TO BLANK SCREEN BE 
'I'lvEEN FRAMES": INPUTBF 
30160 GOSUB55000 
30999 GOT030000 
35000 'frame from disk 
35100 DIR:INPUT"CORRECT NAME OF 
FRAME" ;FR$:LOADM FR$ 
35200 GOSUB19000'to display 
35300 GOSUB35500:GOT030000 
35500 CLS6:PRINT@l28,"INPUT 1 TO 

DRAW CURRENT FRAME ONGRAPHIC PR 
INTER": INPUTMU: IFMU <> lTHEN RETUR 
N 
39999 '************ 
40000 REMARK graphics printer 
40005 PR=-2 
40010 CLS6:PRINT"INPUT TITLE TO 
BE PRINTED":INPUTT$ 
40015 INPUT"COMMENTS";Tl $ 
40020 PN=0:SR=0 
40030 PRINT#PR,CHR$(17) :PRINT#PR 
,""'set upper left corner 
40050 PRINT#PR,CHR$(18) :PRINT#PR 
,"R0,-35":PRINT#PR,"I" 
40055 GOSUB40500'draw reticle 
40060 FOR Zl=l TO l0:FOR ZY=l500 
0 TO 15999:GOSUB40200:NEXT:NEXT 
40080 PRINT#PR,"M0,-410":PRINT #P 
R,"Sl":PRINT#PR,"A":PRINT#PR,T$: 
PRINT#PR,Tl$ 
40190 RETURN 
40200 YY=PEEK(ZY) :IFYY>Zl*l9 OR 
YY < (Zl-1)*19 THEN RETURN 
40220 ZZ=INT(PEEK ( ZY-1000) *l. 8): 
FORZ 9=1 T02: PRINT#PR, "M" +STR$ ( ZZ) 
+","+STR$(-YY*2) 
40240 SR=SR+l 
40280 PRINT#PR,"J3,0,0,- 2 ,-3,0,0 
, 2, 2 ,-2" 
40290 NEXT 
40300 RETURN 
40500 'reticle 
40510 PRINT#PR,"Cl" 
40520 PRINT#PR,"Xl,18,26,X0,-20, 
19,Xl,-18,26,X0,20,l9" 
40530 PRINT#PR,"R90,0":PRINT#PR, 
"X0,-20,19":PRINT#PR,"R90,0":PRI 
NT#PR,"X0,20,19":PRINT#PR,"R90,0 
":PRINT#PR,"X0,-20,19":PRINT#PR, 
"R90 
,0":PRINT#PR,"X0,20,19":PRINT#PR 
, 11Hn 
40540 PRINT#PR,"R0,-100":PRINT#P 
R,"Xl,18,26":PRINT#PR,"R0,-100": 
PRINT#PR,"Xl,-18,26":PRI NT#PR,"R 
0,-100":PRINT#PR,"Xl,18,26" 
40590 PRINT#PR,"C0" 
40900 RETURN 
45000 INPUT"PRINT EVERY"; GS:PN=0 
:RETURN 
50000 '********diskout 
50050 FR $="GEN"+STR $ (GE) 
50100 SAVEM FR$, &H36B0, &H3 E80,&H 
36B0 
50200 RETURN 
54000 'pr eset movie 
5410 0 BF=l:NF=l0:GOSUB55150:RETU 
RN 
55000 '********diskin 
55100 INPUT"how many generations 
II ;NF 
55150 PMODE4,l:SCREEN1,l:PCLS 
55200 FORLP=0TONF:FR$="GEN"+STR$ 
(LP) : LOADM FR$ 
55250 IFBF=lTHENPCLS 
55300 GOSUB19010 
55350 NEXT:IFINKEY$=""THEN55150E 
LSERETURN END 
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WORD PROCESSING 

BY BOB A. JACK 

KANYUSPEL? 

I f you're a "one in a million" who 
spells all words correctly, read no 

further. You don't need this utility. 
However, if you're like me, who has a 
hard time remembering the whole alpha­
bet, you need SVP. 

The main program I use for writing 
anything is Radio Shack's Disk Color 
Scripsit. This is a good word-processing 
program, but it doesn't help my poor 
spelling. I wrote SVP (Spelling Verifier 
Program) to check the accuracy of my 
words. 

SVP reads an ASCII file sentence, ex­
tracting one word at a time' and compar­
ing it against the words stored in its var­
ious files. If the word is matched, SVP 
passes over that word. If it does not find 
the word, it stops, lists the sentence, and 
shows you the word it cannot find. It 
then gives you three options for han­
dling the word. This is handy for find­
ing words that are spelled incorrectly. 
You can then look them up in a dictio­
nary and later correct your text file. 

SVP has three files: temporary, short 
word, and long word. SVP first scans 
the temporary file. If the word is not 
found in the temporary file, SVP then 
determines if it is a short word-four or 
fewer letters-or a long word-five to 
15 letters. It then scans either the short­
word or long-word file. 

If it does not find the word, SVP 
jumps to a routine that asks you 
whether you want to store the word in 
the temporary file, skip the word, or 
end the verifier. If you store or skip the 
word, it processes the next word. 

If you quit the verifier process, SVP 
jumps to a subroutine that asks you if 
you want the temporary-storage buffer 
printed, the temporary-storage buffer 
merged with the short-word and long­
word files, or if you want to quit the 
program. 
% HOT CoCo May 1984 

Poor spellers can breathe 
a sigh of relief. SVP 
will check the accuracy 
of the words you write. 

The print routine prints out the tem­
porary buffer, producing five columns 
of words. The program automatically 
POKEs into location 009B hex, which is 
the printer-width storage location. 
Since my printer has a line width of 80 
characters, I used 80 in this statement. 
After it is done printing, it POKEs the 
word-storage location to 132 charac­
ters, which is the standard width. You 
can alter this statement to suit your 
printer. 

The files are stored in two different 
positions. The temporary file and short­
word file are stored in the memory using 
dimensional statements. The long-word 
file is stored on the disk. This is a direct 
file that lets you access the words indi­
vidually. The word can be any length 
from five to 15 characters. Each record 
in the direct file is 15 characters long. 

If you use the store-temporary-buffer 
command, the program merges the 
temporary buffer into the short-word 
and long-word files. I have about 5,000 
words in my files and it takes about five 
minutes to merge the files. Until you 
build a large volume of words, your 
merge should be much faster. Micro­
soft's Basic has a routine built into it 
that stops program execution when all 
the string space is used. It then clears its 
string space and continues on with pro­
gram execution. This can happen al­
most any time. The computer appears 
to lock up for about 30 seconds and 
then continues with its operation. While 

this is somewhat frustrating, it's one of 
those things that can't be helped. 

To use the program you must first 
create an ASCII file on disk using Scrip­
sit or any word processor that handles 
ASCII files. Insert the file in drive I. 
Next insert the SVP disk in drive 0 and 
type RUN "SVP". I recommend that 
you use one disk for SVP alone because 
as you save the temporary words it fills 
up the disk. 

The program loads the short-word file 
and then clears the screen and asks you 
for the file name of the program to be 
verified. You must also type in the exten­
sion or you will get a disk error. Do not 
use the drive number as the program as­
sumes that the files are on disk I . 

At this point the program asks you if 
you want to skip any lines. Sometimes 
you might want to check only portions 
of the file, stop and save the temporary 
words, then later come back and check 
the rest. If you stop the verifier be­
fore finishing a file, it tells you how 
many lines you have checked. It is a 
good idea to make a note of this figure 
for later use. After answering the line­
skip prompt, the program clears the 
screen and begins verifying. It stops on­
ly after it encounters an unfound word. 

A good way to build the verifier's vo­
cabulary is to check letters or manu­
scripts you have already written. This 
gives you an excellent list of words you 
normally use. What's interesting is to 
check someone else's letters or memos. 
I have a normal working vocabulary of 
about 1,500 words used in speaking and 

System Requirements 

32KRAM 
Extended Color Basic 

Two Disk Drives 



TOM MIX SOFTWARE 
• FOR THE COLOR COMPUTER & TOP • 4285 Bradford, N.E., Grand Rapids, Ml 49506 (616) 957-0444 • 

321,~;~;~~~g. f~~l,~1?1 
App~o~~~~~ !~!:~cite- t:_f C,~.--~.{~ .,_\;i;~_\ 
ment and challenges of ~ -t\) 
any Video Arcade. The ..._ , ~ '-- ~~' 
hazards of cu·sER are many. Help cu·sER 
change the colors on the pyramid while avoiding 
many of the dangers always present. Vipers, the 
Nurd, the Dork, bonus points all add up to another 
exciting release from Tom Mix Software. 

Arcade Action. Method of play you are the Grabber. 
The object is to grab the 8 treasures and store them 
in the center boxes. You start with 3 Grabbers and 
get extra ones at 20,000 points. Watch out for the 
googlies! Super high resolution graphics. 

32K Ext. Basic 
$28.95 TAPE 
$31.95 DISK 

Air Traffic Controller is a computer model of an 
air traffic control situation in which Remotely 
Piloted Vehicles (RPV's) are operated by the con­
troller in landing on and taking off from 
designated runways. 

32K Machine Language 
$27.95 TAPE $30.95 DISK 

BUZZARD BAIT 
By RUGBY CIRCLE 

32K Machine Language 

$27 .95 Tape $30.95 Disk 

We've done it again! You 
thought the King was great? 
wait 'till you_ see this!! 

JOURNEY 
TO 

MT. DOOM 
32K Mach. Lang. 

$27.95 DISK ONLY 

DEVIL 
ASSAULT 

16K Machine 
Language 

$27.95 TAPE 
$30.95 DISK 

Devil Assault is a multi-level multi-screen game 
in which bird-like creatures, robots and the devil 
himself assault your home base which you must 
defend. 

Outstanding high resolution graphics , tremendous 
sound make this " Joust " type game a must for 
your software collection. As you fly from cloud to 
cloud you will enjoy sky high excitement dealing 
with the challenges presented to you by this 
newest release by Tom Mi x Software. 

The Necromancer is 
about to wage war on 
earth . He needs his lost gold ring to acquire the 
power to do so. You must find the ring, take i t to Mt. 
Doom and destroy it in the flames from which it 
came, thus eliminating the Necromancer's evil 
powers. 

"THE FROG" 
•••ARCADE ACTION*** 
This one will give you 
hours of exciting play .. . 
Cross the busy highway 
to the safety of the me­
dian and rest awhile 
before you set out across 
the swollen river team­
ing with hidden hazards. 
Outstanding sound and 
graphics. 

It;· -

: --::--,:-~ I 

~-~ I 
THE 
.FRf 

V.; . A 

~--, •. ~ 1.Jl.\J 
16K MACHINE LANGUAGE 

$27.95 TAPE 
$30.95 DISK 

16K MACHINE LANGUAGE 

"TRAPFALL" 
By KEN KALISH 

•••ARCADE ACTION••• 
The "Pitfalls" in this 
game are many. Hidden 
treasures, jump over the 
pits, swing on the vine, 
watch out for alligators, 
beware of the scorpion . 
Another game for the 
Color Computer with the 
same high resolution 
graphics as "The King." 

TAPE $27.95 
DISK $30.95 

THE 
KING 

32K Machine Language 
$26.95 TAPE 
$29.95 DISK 

ARCADE ACTION - How high can you climb? Four full graphic screens. 
Exciting Sound - Real istic graphics. Never before has the color com­
puter seen a game like this . Early reviews say: Just like the arcade 
Simply outstanding! 

JUNIOR'S REVENGE 
Climb vines, avoid obstacles & creatures 
to save your father from Lu$'gi. 

32K CASS $28.95 NEW 
32K DISK $31.95 

SPACE -~ 

SHUTTLE 
32K Ext Basic 

This program gives you the real feeling 
of flight. Full instrumentation complete 
to the max. Actual simulation of space 
flight. 32K Extended Basic 

OTHER GREAT GAMES 
PROTECTORS - Exciting fast paced arcade game that looks and plays 
like the popular arcade game "DEFENDER". 
32K Machine Code Tape $24.95 Disk $27.95 
COLOR GOLF - Now sit at your computer and play nine or eighteen 
holes. Outstanding graphics in the fairway or on the green. Helps your 
game.32K Extended Basic $17.95 
'YAAZEE" (C) 1983 - Yaazee is a 2 player game using five dice to get the 
best poker hand. After game is loaded flashing digit below player 
number determines which player rolls dice at the start of the game. 16K 
Machine Language Ext. Basic $19.95 
BIRD ATIACK - A fast paced machine language arcade game. Shoot the 
birdmen before they descend upon you . Watch out for their bombs! 16K 
Machine Language $21.95 
MAZE RACE - Maze race is a one or two player game. Play either against 
the built in timer or against your favorite opponent. 16K Machine 
Code $17.95 

VISA' Call our BBS Number 
616-364-8217 24 Hours a Day ADD $1 00 POSTAGE & HANDLING • TOP ROYALTIES PAID 

MICHIGAN RESIDENTS ADD 4% SALES TAX • LOOKING FOR NEW SOFTWARE 



w:iting, not counting specialized words 
or names. When checking someone 
else's work you will find that although 
you are using the same language, the 
words used are somewhat different. 

In the beginning you must look up a 
lot of words, but after a short while you 
will build a file of words that matches 
your writing style. • 

Address correspondence to 8371 
White Road, Burbank, OH 44214. 

1 0 ' 
20 ' SVP 
30 ' BY 

Program Listing. SVP 

40 ' BOB Jl\CK 
50 ' 19U3 
60 ' 
70 GO TO 2210 
80 !H M lv$ (l(Jl:JO) ,T$(50U) 
90 li 2= 1 
100 OPEN "D". 12 ," SWORDS " 
110 CLOS!:: 
1 20 OPEN "I", #2 ," SWORDS " 
130 FOR Wl =l TO 1 000 
140 IF EOF(2) THEN 170 
1 50 INP UT #2 ,W $(Wl) 
160 NEXT 1-11 
170 CLOS!:: 
1 80 OPE N "D",#3,"LWORDS",15 
190 FIE LD #3 ,1 5 l\S W9$ 
200 I F LOF(3) <1 THEN W=2:GOTO 23 
0 
210 GET #3,1 
22 0 \v= VAL(lv9S) 
230 CLS:PRINT@32* 4+5,"INSERT SOU 
HCE DI SK" 
240 PRINT @32*5+5,"IN DRIVE ONE" 
250 PRINT@32*7+5,"NAHE OF ASCII 
FILE" 
260 PRINT@32*8+5,"DON'T FORGET E 
XTENTION" 
270 PRINT @32*9+5,"NO DRI VE NUMBE 
R PLEASE ! ! ! " 
280 PRINT@32* 11+5,"";:SOUND 200, 
3 
290 INPUT "--- > ";F$ 
300 OPEN "I",#l,F$+":1" 
310 CLS:PRINT@32*7+5,"SKIP ANY L 
INES (Y-N)" 
320 SOUND 200,3 
330 Q$=INKEY$:IF Q$="" THEN 330 
340 IF Q$="N" THEN 520 
350 IF QS <> "Y" THEN 320 
360 PRINT TAB(5) ;"HOW MANY ] TO 
"; 
370 SOUND 200,3 
3 80 INPUT SK 
390 IF SK <> INT(SK) OR SK< l THEN 
310 
400 CLS 
410 FOR J=l TO SK 
420 IF EOF(l) THEN 2200 
430 LINE INPUT #l,L$ 
440 LL=LL+l 
450 PRINT LS 
460 NEXT J 
470 PRINT:PRINT "SKIP MORE --- ( 
Y-N) " 
4 80 SOUND 200,3 
490 Q$=INKEY$:IF Q$="" THEN 490 
500 IF Q$="Y" THEN 360 
510 IF QS <> "N" THEN 480 
520 CLS 
530 IF EOF(l) THEN 1420 
540 INPUT #l,C$ 
55 0 LL=LL+l 
560 PRINT CS 
570 B= l:E=LEN (CS) 
580 W$="" 
590 IF W2 >499 rHEN 1370 
600 FOH ¥=B TO E 
610 HS="" 
620 HS=MID$(CS,P,l) 
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630 IF H$= >"a" AND H$= <"z" THEN 
6 90 
640 IF H$= >"A" AND H$= <"Z" THEN 
6 80 
650 IF H$="'" THEN 690 
660 IF LEN(W$) >0 THEN 720 
670 GOTO 700 
680 NU=ASC(H$) :NU=NU+&H20:H$=CHR 
$(NU) 
690 W$=W$+H$ 
700 NEXT P 
710 IF LEN(WS) <l THEN 530 
720 B=P 
730 F=LEN(W$) 
740 IF F<2 OR F>l5 THEN 5 80 
750 K=l:H=W2:L=l:S=INT(H/2) 
760 IF S <l THEN 850 
770 IF W$=T$(S) THEN 580 
780 IF W$<T$(S) THEN H=S ELSE L= 
s 
790 S=INT((H-L)/2)+L 
800 IF H-L >l THEN 770 
810 IF W$=T$(H) THEN 580 
820 IF W$=T$(L) THEN 580 
830 K=L 
840 IF T$(L) <W$ THEN K=H 
850 IF F>4 THEN 940 
860 H=Wl-l:L=l:S=INT(H/2) 
870 IF W$=W$(S) THEN 580 
880 IF W$ <W$(S) THEN H=S ELSE L= 
s 
890 S=INT((H-L)/2)+L 
900 IF H-L >l THEN 870 
910 IF W$=W$(H) THEN 580 
920 IF W$=W$(L) THEN 580 
930 GOTO 1070 
940 Fl=l5-F 
950 TW$=W$+STRING$(Fl," ") 
960 H=W-l:L=2:S=INT(H/2) 
970 IF S <l THEN 1070 
980 GET #3,S 
990 IF TW$=W9$ THEN 580 
1000 IF Tlv$ <W 9$ THEN H=S ELSE L= 
s 
1010 S=INT((H-L)/2)+L 
1020 IF H-L >l THEN 980 
1030 GET #3,H 
1040 IF TW$=W9$ THEN 580 
1050 GET #3,L 
1060 IF TW$=W9$ THEN 580 
1070 CLS:PRINT CS:PRINT @32*9,W$ 
10 80 PR INT @32*9+17," <-- CAN'T FI 
ND 11 

i 
1090 PRINT@32* 11+3,"T TEMPOR 
ARY SAVE " 
11 00 PRINT@ 32*1 2+3 ," C CONT. 
- NO SAVE" 
1110 PRINT @32* 13+3,"Q QUIT S 
FELLING VER." 
1120 SOUND 200,3 
1130 Q$=INKEY$:IF Q$="" THEN 113 
0 
1140 IF Q$="C" THEN 1270 
1150 IF Q$="Q" THEN 1370 
1160 IF QS <> "T" THEN 112 0 
1170 PRINT @32*15,W$; 
1180 PRINT @32*15+17, "T EMPORARY S 
AVE"; 
1190 IF W2=K THEN 1230 
1200 FOR J=W2 TO K STEP -1 
1210 T$(J)=T$(J-l) 
1220 NEXT J 
1230 T$(K)=W$ 
1240 W2=W2+1 
1250 IF F<5 THEN SW=SW+l 
1260 IF F>4 THEN LW=LW+l 
1270 CLS:PRINT C$ 
1280 GOTO 580 
1290 CLS:PRINT@32*7+10,"PRINTING 

1300 POKE &H009B,80 
1310 FOR X=l TO (W2-l) 
1320 PRINT #-2,T$(X), 
1330 NEXT X 
1340 PRINT#-2,"":PRINT#-2,"" 
1350 POKE &H009B,132 
1360 GOTO 1420 
1370 CLS:PRINT@32*7+8,"YOU HAVE 
CHECKED" 
1380 PRINT@32*8+10,LL;"LINES" 
1390 PRINT@32*15+5," <ANY KEY > TO 

CONTINUE"; 
1400 SOUND 200,3 
1410 Q$=INKEY$:IF Q$="" THEN 141 

0 
1420 CLS:PRINT@32*2+5,"YOU HAVE 
IN TEMPORARY" 
1430 PRINT@32*4+5,SW;"SHORT WORD 
S" 
1440 PRINT@32*5+5,LW; "LONG WORDS 

1450 PRINT@32*7+5,"P PRINT T 
EMP. WORDS" 
1460 PRINT@32*8+5,"S SAVE TE 
MP. WORDS" 
1470 PRINT@32*9+5,"Q END PRO 
GRAM" 
1480 SOUND 200,3 
1490 Q$=INKEY$:IF Q$="" THEN 149 
0 
1500 IF Q$="P" THEN 1290 
1510 IF Q$="Q" THEN 2200 
1520 IF Q$ <> "S" THEN 1480 
1530 CLS:CLOSE 
1540 IF SW=0 THEN 1790 
1550 PRINT@32*7+5,"SAVING SHORT 
WORDS" 
1560 KILL "SWORDS/DAT" 
1570 OPEN "0",#2,"SWORDS" 
1580 X=l 
1590 IF Wl <2 THEN I=l:GOTO 1740 
1600 FOR I=l TO (W2-l) 
1610 IF LEN(T$(I)) >4 THEN 1690 
1620 IF T$(I)=W$(X) THEN 1690 
1630 IF T$(I) <W$(X) THEN 1680 
1640 PRINT #2,W$(X) 
1650 X=X+l 
1660 IF X<Wl THEN 1620 
1670 GOTO 1740 
1680 PRINT #2,T$(I) 
16 90 NEXT I 
1700 FOR LP=X TO (Wl-1) 
1710 PRINT #2,W$(LP) 
1720 NEXT LP 
1 7 3 0 GOTO 1 7 80 
1740 FOR LP=I TO (W2-l) 
1750 IF LEN(T$(LP)) >4 THEN 1770 
1760 PRINT #2,T$(LP) 
1770 NEXT LP 
1780 CLS:CLOSE 
1790 IF LW=0 THEN 2190 
1800 PRINT@32*7+5,"SAVING LONG W 
OROS" 
1810 OPEN "D",#1,"LWORDS",15 
1820 OPEN "D",#2,"TEMP",15 
1830 FIELD #1,15 AS Wl$ 
1840 FIELD #2,15 AS W2$ 
1850 X=2: Z=2 
1860 IF W<3 THEN I=l:GOTO 2080 
1870 FOR I=l TO W2-l 
1880 IF LEN(T$(I)) <5 THEN 2000 
1890 GET #1,X 
1900 IF T$(I)=Wl$ THEN 2000 
1910 IF T$(I)<Wl$ THEN 1970 
1920 LSET W2$=Wl$ 
1930 PUT #2,Z 
1940 Z=Z+l:X=X+l 
1950 IF X<W THEN 1890 
1960 GOTO 2080 
1970 LSET W2$=T$(I) 
1980 PUT #2,Z 
1990 Z=Z +l 
2000 NEXT I 
2010 FOR LP=X TO W-1 
2020 GET #1,LP 
2030 LSET W2$=Wl$ 
2040 PUT #2,Z 
2050 Z=Z+l 
2060 NEXT LP 
2070 GOTO 2140 
2080 FOR LP=I TO W2-l 
2090 IF LEN(T$(LP))<5 THEN 2130 
2100 LSET W2$=T$(LP) 
2110 PUT #2,Z 
2120 Z=Z+l 
2130 NEXT LP 
2140 LSET W2$=STR$(Z) 
2150 PUT #2,1 
2160 CLOSE 
2170 KILL "LWORDS/DAT" 
2180 RENAME "TEMP/ DAT" TO "LWORD 
S/DAT" 
2190 SOUND 200,3 
2200 CLOSE:CLS:END 
2210 PCLEAR 1 
2220 FILES 3,3000 
2230 CLEAR 12000 
2240 GOTO 80 

END 
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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. 

instant CoCo gives you ." 

AMS 

Save money! A full twelve 
month subscription is yours fur 
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. 

... *action-packed games-,.-: . Order your subscription 
have your own video game · to instant CoCo today! 
entertainment center! Mail the coupon below or 

:::~ ::~=~~:mep:~r::~::rto~~~ight the whole f; m{ly.· ······:.· · ·:~·: ';6:/~i~=.-"~ast~rcar~a~r :~~~c::~~lJr~~~:~~~~a:~~ 
*utilities-your routine tasks will be taken care of like magic plus shire call 1-924-9471. 
you'll be expanding the capabilities of your computer. instant CoCo lets you start having fun right away ... almost like 

Order instant CoCo cassettes by the month . Every cassette magic! 
guarantees you ten to fifteen great programs for only $11 .47. • 

YES ' I want programs in an instant .. . OCHECK/MO OMC OVISA 
• I want instant CoCo Card#---------~xp. Date __ _ 

DAE 

OP!ease send me__copies of the "'Best of "83" at $16.47 each. 

OP!ea5e send me __ copies of this month's isrue at $11.47 each. 

OP!ease sign me up for a one year subscription beginning with 
this month's isrue at $99.97 

"Price includes postage and handling. Foreign Air Mail please add an additional 45¢ per 
....-te or $25 per subscription. US funds drawn on US banks ONLY. 

Signature 

Name --------------------­

Address 
City __________ .State ___ Zip __ _ 

Please allow 6-8 weeks delivery . 

instant CoCo • 80 Pine Street • Peterborough, NH 03458 

IC8405 



SCIENCE BY AL BURZYNSKI 

Astronomy buffs can use their CoCos 
to figure sidereal time and get a map of the heavens. 

An amateur astronomer not know­
ing the sidereal time is like a 

Coco programmer not knowing Basic. 
Without it, the stars and planets are just 
twinkles in the sky. But add sidereal 
time and you have an organized map of 
the heavens. 

Sidereal Time will compute the hour 
of right ascension that is at your zenith 
at any time you desire for any point on 

the Earth with an average accuracy of 
one second. 

A Brief Astronomy Lesson 

The apparent spherical sky above us 
is mapped out in lines similar to our 
earthly lines of longitude and latitude. 
They are called right ascension · (RA) 
and declination (DEC) respectively. 

The lines of RA are divided into 24 
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major units called hours and are num­
bered 0-23. Each hour segment is fur­
ther subdivided into 60 minutes and 
each minute into 60 seconds. 

The lines of DEC are called degrees. 
Ninety of them exist south of the celes­
tial equator and are negative DEC, and 
90 exist north of the celestial equator 
and are positive DEC. 

Now the zenith is the point that is 
directly overhead. When you are on a 
fixed point on the Earth, the DEC line 
will always remain the same, but the 
hours of RA will be constantly drifting 
westward. The sidereal time for that 
particular fixed point is the hour of RA 
that is at that zenith. 

Knowing the sidereal time, you can 
reference any celestial object to your 
zenith and determine if that object is 
within your viewing range at that time. 

The Program 

When typing in the Program Listing, 
pay particular attention to letters 0 and 
numbers 0 as well as I and I. When you 
are satisfied with your entry, run the 
program. 

You now see the main menu with op­
tions of: 

<S>INGLE 

<D>AILY 

<M>ONTHLY 

<E>XIT 
WHICH? 

Responding with an S lets you make a 
single longitude, date, and time entry. 
The output will be the sidereal time for 
that entry. 

The output for the D response is the 
sidereal time for every hour on the hour 
for the date of your choice. See Fig. 1 
for a typical daily listing. 

The M response will give the sidereal 
time for every day of the month of your 
choice at the hour you select. This is 
very useful if you do your star gazing at 
about the same time regularly. See Fig. 
2 for a typical monthly listing. 

If you want to exit the program and 
return to Basic, press the E key. 

When you are prompted to enter the 
longitude, input it in the form of de­
grees, minutes, and east or west longi­
tude. (121 degrees, 45 minutes west 
must be entered as 121,45,W. Be sure to 

System Requirements 

16KRAM 
Extended Color Basic 

Printer (optional) 

SIDEREAL TIME FOR 
SEP .19' I 83 

98D. 30M. W. LONG. 
********************* 

CDT: SIDEREAL: 
0000=2216: 10 
0100=2316:20 
0200=0016:30 
0300=0116: 40 
0400=0216:50 
0500=0317:00 
0600=0417:09 
0700=0517:19 
0800=0617:29 
0900=0717:39 
1000=0817:49 
1100=0917: 59 
1200=HH8: 09 
1300 =1 118: 18 
1400=1218:28 
1500=1318:3 8 
1600=1418: 4 8 
1700=151 8:58 
1800=161 9:08 
1900=1719:18 
2000=1819:27 
2100=1919:37 
2200=2019:47 
2300=2119:57 

Fig. I. Daily Lisling 

include both commas and do not use 
decimal parts of minutes.) 

Time inputs must be in the 24-hour 
system followed by the time zone (EST, 

SIDEREAL TIME FOR 
SEP. I 83 

98D. 30M. W. LONG. 
********************* 

2000 CDT: SIDEREAL: 
SEP. 1 1708:29 
SEP. 2 = 1712:26 
SEP. 3 = 1716:23 
SEP. 4 1720:19 
SEP. 5 1724:16 
SEP. 6 1728:12 
SEP. 7 1732:09 
SEP. 8 1736:05 
SEP. 9 1740:02 
SEP.10 = 17 43: 5 8 
SEP.11 1747:55 
SEP.12 1751:52 
SEP.13 1755:48 
SEP.14 1759:45 
SEP.15 1803:41 
SEP.16 1807: :3 8 
SEP.17 1811:34 
SEP.18 1815:31 
SEP.19 1819:27 
SEP.20 1823:24 
SEP.21 = 1827:21 
SEP.22 = 1831: 17 
SEP.23 1835:14 
SEP.24 = 1839:10 
SEP.25 1843: 07 
SEP.26 1847:03 
SEP.27 = 1851: 00 
SEP.28 1854:56 
SEP.29 = 185 8: 53 
SEP.30 1902:50 

Fig. 2. Monlhly Listing 

Program Listing. Sidereal Time 

10 'SIDTIM E 
20 • 
30 'AL BURZYNSKI 1 8 SEP 83 
40 '43 23 EAGLE NEST 
50 'SAN ANTON I O,TX. 78233 
60 ' 

70 YY-84 
90 DATA 6,39,23,8,41,36,l0 , 35,56 
100 DATA 12,38,9,14,36,26,l6,38, 
39 
110 DATA 18,36, 56 , 20 , 39,9 ,2 2 ,41, 
22 
1 20 DATA 0,39,39,2,41,52,4,40,9 
130 'MONTHS AND DAYS/MONTH 
140 DATA JAN.,31,FEB ., 28,MAR.,31 
,APR.,30,MAY ,31,JUN.,30,JUL.,31 
,AUG.,31, SEP.,30,0CT. ,31,NOV.,30 
,DEC. , 31 
150 '24 HOUR PRINT DATA 
160 DATA 0000 ,0100,0 200 , 0300,040 
0,0500,0600,0700,0800,0900,1000, 
+100,1200,1300,1400,1500,1600,17 
00,1800,1900,2000,2100,2200,2300 
170 DIM ED(l2 ) ,MM$(12) ,DM(l2) ,HO 
$( 24 ) 
180 'ED=EPHEM . DATA IN SECONDS 0 
N DAY PREVIOUS TO l .ST OF MONTH 
190 FOR I=l TO 12 
200 READ A,B,C:ED(I)=3600*A+60*B 
+C-236.55500l:IF ED(I)= <0 THEN E 

D(I)=ED(I)+86400 
210 NEXT I 
220 'MM$=NAME OF MONTHS, DM=DAYS 

PER MONTH 
230 FOR I=l TO 12 
240 READ A$,A:MM$(I)=A$:DM(I)=A 
250 NEXT I 
260 'H0$=24 HOUR PRINT DATA 
270 FOR I=l TO 24 
280 READ A$:HO$(I)=A$ 
290 NEXT I 
300 GOSUB 990'HEADER 
310 H=0:M=0 
320 PRINTTAB(l0)"ENTRY MODE:" 
330 PRINT:PRINTTAB(l0)"<S >INGLE" 
340 PRINTTAB(l0)"<D>AILY" 
350 PRINTTAB(l0)" <M>ONTHLY" 
360 PRINTTAB(l0)"<E >XIT" 
370 PRINT:PRINTTAB(l0)"WHICH";:I 
NPUT A$ 
380 IF A$="E" THEN PRINT:PRINTTA 
B(l0)"BYEl":END 
390 IF A$="S" THEN MD=l:PR=0 ELS 
E IF A$="D" THEN MD=2 ELSE IF A$ 
="M" THEN MD=3 ELSE SOUND 150,5: 
GOTO 300 
400 IF MD< >l THEN GOSUB 1300'PRI 
NTER INFO 
410 'INPUT ALL REQUIRED INFO 
420 GOSUB 990:PRINTTAB(ll) "LONG! 
TUDE:":PRINT 

Listing continued 
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listing continued 

430 IF EW<>0 THEN PRINTTAB(6}LD; 
"DEG.";LM;"MIN. ";EW$:PRINT:PRIN 
TTAB(3)"SAME LONGITUDE AS BEFORE 
";:INPUT A$:IF A$="N" THEN PRINT 
:GOTO 440 ELSE 480 
440 PRINTTAB(3}"(DEG,MIN,E OR W) 
";:INPUT LD,LM,EW$ 
450 IF LD>l80 OR LM>59 THEN SOUN 
D 150,5:GOTO 440 
460 IF LD=l80 AND LM <> 0 THEN SOU 
ND 150,5:GOTO 440 
470 IF EW$="E" THEN EW=l ELSE IF 

EW$="W" THEN EW=-1 ELSE SOUND 1 
50,5:GOTO 440 
480 GOSUB 990:PRINTTAB(l3}"DATE: 
":PRINT 
490 IF MD=3 THEN 500 ELSE 550 
500 IF MM=0 THEN 530 
510 PRINTTAB(l2}MM$(MM} ;YY 
520 PRINT:PRINTTAB(9}"SAME MONTH 
";:INPUT A$:IF A$="Y" THEN 540 
530 PRINT:PRINTTAB(6}"WHICH MONT 
H (MM}";:INPUT MM:IF MM<l OR MM> 
12 THEN SOUND l50,5:GOTO 530 
540 DD=l:GOTO 590 
550 IF MM<>0 THEN PRINTTAB(ll} ;: 
PRINT USING"ti";MM;:PRINT",";:PR 
INT USING"i#";DD;:PRINT",";:PRIN 
TUSING"ii";YY:PRINT:PRINTTAB(5)" 
SAME DATE AS BEFORE";:INPUT A$:I 
F A$="N" THEN PRINT:GOTO 560 ELS 
E 650 
560 PRINTTAB(6}"DATE (MM,DD)";:I 
NPUT MM,DD 
570 IF MM <l OR MM>l2 THEN SOUND 
150,5:GOTO 560 
580 IF DD <l OR DD >31 THEN SOUND 
150,5:GOTO 560 
590 IF YY/4=INT(YY/4) THEN DM(2} 
=29'LEAP YEAR 
600 IF MD< >2 THEN 650 
610 IF MD=2 THEN GOSUB 990:PRINT 
TAB(ll}"TIME ZONE:":PRINT 
620 PRINTTAB(2)"WHICH TIME ZONE 
ARE YOU IN? (GMT,EST, •• • ETC. 
} "; : INPUT TZ $ 
630 GOSUB 1020 :IF W=0 OR W=l THE 
N 610 ELSE 690 
640 IF MD=2 GOTO 690 
650 IF MD=2 THEN 610 ELSE GOSUB 
990:PRINTTAB(l3}"TIME:":PRINT 
660 PRINTTAB(2)"TIME (HH,MM,ZONE 
}";:INPUT H,M,TZ$ 
670 IF H>23 OR M>59 THEN SOUND 1 
50,5:GOTO 660 
680 GOSUB 1020:IF W=0 OR W=l THE 
N 660 
690 A$=MID$(TZ$,l,l} 
700 'TIME ZONE CORRECTION 
710 G=0:IF A$="E" THEN G=G+5 ELS 
E IF A$="C" THEN G=G+6 ELSE IF A 
$="M" THEN G=G+7 ELSE IF A$= "P" 
THEN G=G+8 
720 IF MID$(TZ$,2,l)="D" THEN G= 
G-l'DAYLIGHT TIME 
730 LC=240*LD+4*LM:SG=ED(MM) 
740 SD=SG+EW*LC:IF SD= <0 THEN SD 
=SD+86400 
750 'SD NOW=SID TIME AT LONG REQ 
UESTED AT 0000 STANDARD TIME (NO 
T DAYLITE TIME} • 
760 SL=SD-EW*G*3600+G*9.85645836 
:IF SL=<0 THEN SL=SL+86400 
770 'SL NOW SID TIME @ LONG @ 00 
00 STANDARD TIME. 
780 IF MD=l GOSUB 1060:GOSUB 820 
:GOTO 300 
790 IF MD=2 THEN 1050 
800 IF MD=3 THEN 1380 
810 'SID DRIFT/DAY, HOUR, MIN 
820 DA=DD*236.555001 
830 HA=H*3600+H*9.85645836 
840 MA=M*60+M*.164274306 
850 SD=INT(SL+DA+HA+MA+.5} 
860 HO=INT(SD/3600) 
870 MO=INT((SD-H0*3600)/60} 
880 SO=SD-(H0*3600+M0*60} 
890 'DAY ROLLOVER CORRECTION 
900 IF H0= >48 THEN HO=H0-48 
910 IF H0=>24 THEN HO=H0-24 
920 'CONVERT SID TIME TO STRING 
930 H$=STR$(HO) :IF LEN(H$}=2 THE 
N H$="0"+RIGHT$(H$,l} ELSE H$=RI 
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GHT$(H$,2} 
940 M$=STR$(MO} :IF LEN(M$}=2 THE 
N M$="0"+RIGHT$(M$,l} ELSE M$=RI 
GHT$(M$,2) 
950 S$=STR$(SO} :IF LEN(S$)=2 THE 
N S$=":0"+RIGHT$(S$,l) ELSE S$=" 
: "+RIGHT$(S$,2} 
960 IF MD=l GOSUB 1150:PRINT:PRI 
NTTAB(9}TH$;"=";H$;M$;S$:PRINT:G 
OSUB 1350 
970 RETURN 
980 'HEADER SUB-RUT 
990 CLS:A$=STRING$(17,"*") :PRINT 
TAB(7)A$ 
1000 PRINTTAB(7)"* SIDEREAL TIME 

*":PRINTTAB(7} "* FOR 1 984 
*" :PRINTTAB(7}A$:PRINT:RETURN 
1010 'VALID TIME ZONE? 
1020 Z$=" GMTESTEDTCSTCDTMSTMDTP 
STPDT" 
1030 W=INSTR(l,Z$,TZ$} :IF W=0 OR 

W=l THEN SOUND 150,5:RETURN ELS 
E RETURN 
1040 'MODE TYPE HEADERS 
1050 GOSUB 1060:GOTO 1220 
1060 CLS:PRINTtPR,TAB(7}"SIDEREA 
L TIME FOR" 
1070 PRINTIPR,TAB(l0}MM$(MM}; 
1080 IF MD=3 THEN PRINT#PR," "; 
:GOTO 1100 
1090 PRINTiPR,USING"it";DD;:PRIN 
TIPR,•,"; 
1100 PRINTIPR," '";:PRI NTiPR,USI 
NG" tt• ;YY 
1110 PRINTIPR,TAB(6) ;:PRINT#PR,U 
SING"iit";LD;:PRINTi PR,"D. ";:PR 
INTtPR,USING"#i";LM;:PRINT#PR,"M 
• ";EW$;". LONG." 
1120 A$=STRING$(21,"*"} :PRINT#PR 
,TAB(5)A$:PRINTfPR 
1130 IF MD <> 3 THEN 1200 
1140 GOSUB 1150:GOTO 1180 
1150 TH$=STR$(H} :I F LEN(TH $ )=2 T 
HEN TH$="0"+RIGHT$(TH$,l) ELSE T 
H$=RIGHT$ (TH$, 2) 
1160 TM$=STR$(M) :IF LEN(TM$)=2 T 
HEN TM$="0"+RIGHT $(TM$,l) ELSE T 
M$=RIGHT$ (TM$, 2) 
1170 TH$=TH$+TM$:RETURN 
1180 PRINTiPR,TAB(6)TH$;" ";TZ$ ; 
": SIDEREAL:" 
1190 RETURN 
1200 PRINTtPR,TAB(9}TZ $;": SIDER 
EAL:":RETURN 
1210 ' 24 HOUR OUTPUT 
1220 FOR I=l TO 24 
1230 GOSUB 820 
1240 PRINT#PR,TAB(9)HO $( I} ;"=";H 
$;M$;S$ . 
1250 IF I=9 AND PR=0 GOSUB 1350 
1260 H=H+l 
1270 NEXT I 
1280 IF PR=0 GOSUB 1350 
1290 GOTO 300 
1300 GOSUB 990 
1310 'PRI NTER INFO 
1320 PRINTTAB(l2)"PRINTER:":PRIN 
T 
1330 PRINTTAB( 7}"0UTPUT TO PRINT 
ER? <Y> OR <N>";:IN 
PUT A$:IF A$="N" THEN PR=0 : RETUR 

. N ELSE IF A$="Y" THEN PR=-2:GOTO 
1340 ELSE SOU ND 1 50 , 5 : GOTO 1 3 00 

1340 PRINT:PRINTTAB(5}"MAKE SURE 
YOUR PRINTER IS ON-LIN 

E.":PRINT 
1350 PRINTTAB(4} "HIT <ENTER > TO 
CONTINUE"; 
1360 A$=INKEY$:IF A$="" THEN1360 
1370 CLS:RETURN 
13 80 GOSUB 1060 
1390 'MONTHLY OUTPUT 
1400 FOR I=l TO DM(MM} 
1410 DD=I:GOSUB 820 
1420 PRINTiPR,TAB(7}MM$(MM) ;:PRI 
NT#PR,USING"##";I;:PRINT#PR," 
";H$;M$;S$ 
1430 IF PR=0 AND(I=9 OR I=24} TH 
EN GOSUB 1350 
1440 NEXT I 
1450 IF PR=0 GOSUB 1350 
1460 DD=l:GOTO 300 
1470 END 

END 

EDT, CST, and so on). Thus 4:20 p.m. 
PST must be input as 16,20,PST. 
Again, be sure to include all commas. 
(Note: 12 p.m. is 0 hours, not 24 hours.) 
For the date prompts, respond numeri­
cally for all months. September 24 must 
be input as 9,24 (not Sep,24). 

You can print out the final output of 
the program. When it asks if you want 
output to the ·printer, answer with Y or 
N. There are no special printer charac­
ter codes used, therefore any printer 
should work. 

"The program (Sidtime) 
was written to operate 

easily for U.S. time zones, 
both daylight and standard 
.. . you can use Greenwich 
Mean Time (GMT) with 

proper time adjustments. " 

After the output is listed to screen or 
printer, the program returns to the main 
menu. Continuing to use the program 
will cause previous inputs to become the 
default values. It will not be necessary, 
therefore, to input the same longitude 
or date over and over again. If you want 
to change the default value, enter N to 
the prompt "Same longitude?" or 
"Same date?", and then enter the new 
value. 

It became very difficult (and length­
ened the program considerably) to try 
and trap all invalid inputs. Therefore, 
the program will accept a date of Febru­
ary 31 and produce an output. To pre­
vent strange outputs, use your common 
sense and do not input values that are 
out of range or incorrect. Also, respond 
fully to all prompts. Do not rely on just 
pressing the enter key as a yes or no re­
sponse. 

The program was written to operate 
easily for U.S. time zones, both daylight 
and standard. In addition, you can use 
Greenwich Mean Time (GMT) with 
proper time adjustments. To compute 
the sidereal time for longitudes outside 
of the U.S. time zones, convert the time 
to GMT and use GMT as the time 
zone.• 

Al Burzynski is a senior electronics 
technician and amateur astronomer. 
Write him at 4323 Eagle Nest, San An­
tonio, TX 78233. 



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: 

FOR THE 32K THRILLSEEKER 
ZAXXON , Disk or Cass. DataSoft $29.95 

PROTECTOR II , Cass. Synapse $29.95 

DESERT PATROL, Cass. Arcade Anim . $21 .95 

ICEMASTER, Cass. Arcade Anim . $21 .95 

FOODWAR, Cass. Arcade Anim . $22.95 

WACKY FOOD, Cass . Arcade Anim. $19.95 

CASHMAN , Cass . Comp. Shack $24.95 

CHOPPER STRIKE, Cass . Comp. Shack $24.95 

LOTS OF PLAY FOR 16K 
MOONSHUTTLE, Cass . 

SHAMUS, Cass. 

FROG TREK, Cass. 

DataSoft 

Synapse 

Oelr ich 

$26.95 

$29 .95 

$14.95 

3-D TIC-TAC-TOE, Cass. Oelrich $1 6.95 

Interested applicants send check or m/o to: 

OELRICH PUBLICATIONS 
4040 N. NASHVILLE 
CHICAGO, IL 60634 

Credit card orders, call : 800-621-0105 
(In Illinois: 312-545-9286) v288 

+FIRST AID + 
TROUBLE FORMATTING PROGRAMS? 

Rx: REUSABLE, DOUBLE-SIDED 

PRINT @ LOCATION FINDER 

Now it's a breez:e to locate any X, Y 
location at a glance .•. without leaving 
your program. 

Each location clearly numbered on 
erasable laminate. Use it and reuse it 
for years of accurate word processing 
and graphics formatting. Instructions in­
cluded. 

PRICE ONLY $8 ~Q 
(shipping included) 
(Ca lif. Res. add 6 % Sales Tax) 

Recommended for the novice, intermediate, and tech· 
.,..224 

nical user. 

REDCREST, CALIFORNIA 95569 , (707) 722-4280 

,,. See List of Advertisers on page 131 

4510 W. Irving Park Rd. • Chicago, IL 60641 

(312) 286-0762 .,..531 ri 
~ 

C.C. Three 
A power ful 'e lectron ic spreadsheet ', a ful l-f eatured word 
processor, and a fl ex ibl e database · fo r an unheard of low 
pri ce ! T his may be th e ONLY SOFTWARE PACKAGE 
YOU'LL EVER NEED TO BUY fo r yo u r compu ter . 

BOTH DISK AND TAPE VERSIONS OF ALL THREE 
PROGRAMS ARE INCLUDED (on ta pe) fo r the bargain 
price of $49.95 ! No need to pay for upgrades to d isk la ter! 
Over 40 pages of docum entatio n in an attract ive v in y l binder. 
C. C. Wri ter and C. C. F i le req ui re 16K , C. C. Cale needs 32K . 
A ll require Extended Co lor BASIC . Ord er yours NOW! 

MYSTIC MANSION - New! ! Yo u 'll be hear ing lots about 
this incredib le ALL GRAPHIC advent ure. Exp lo re the 
mansion and escape fro m t he island, if you ca n! Thi s one is 
tough to so lve, bu t yo u ' l l have fun t ryi ng. Fo r 32K Di sk 
o nl y. Disk $29 .95 . 

SUPER STATS - The most powerfu l statistics program avail· 
able for the CoCo/T D P. Mult iple l inear reg ressio n, f orecast­
ing, mean, standard deviation , corre lat io n coef fici ents , co ­
varia nce , F and t tests . Powerful d ata edit ing and manipu ­
lat io n ab ili ties. Data plott ing, Student t t ail areas, Gaussian 
cumu lat ive p robabi lity d istr ibutio ns, and more . Flexibl e 
1/0 (screen or pr inter , t ape or d isk ). Very good documen· 
tation. 16K extended BASIC. Cassette $29.95. 

U PS C.0.D. orde rs gladly accepted , $2.00 additi o nal. 

S2 shipping, handling, & insurance 

HOT CoCo May 1984 103 



I 

NEW GOOD STUFF 
FOR EVERY COLOR COMPUTER 

' 

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

keystroke' MagiGraph makes it simple to create highly detailed figures up to 
and including an entire 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 pixe l manipulation functions simplifies the 
development of complex figures . 

• 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 : 
reca ll it later for use by another program or revise it wi th MagiGraph . 

If you're looking for the fine st graphic development utility avai lable for your 
Color Computer . THIS IS IT . Maximize your machine 's potential. whi le you 
push your imagination to the limit - with MagiGraph' 

Stop Waiting Around for the Printer' 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 buffer. It's like having two computers in one ' By 
intercepting characters sent to the orinter and storing them in the upper 32K of 
RAM , CS POOL allows you to run other programs while your printer is doing its 
job . CSPOOL is FREE with the purchase of a 64K RAM UPGR.A.DE KIT from The 
Micro Works , or it may be purchased sepilrately on cassette or diskette for 
$19.95 . Requires 64K: not for FLEX or OS9. 

By Kevin Dooley . CassettP. $34 .95 (16K required): Disk $39 .95 (32K Ex­
tended Color BASIC required) : Amdisk cartridge $44 .95. 

64K MEMORY UPGR!'l.OE KIT : For Rev . levels E. ET , NC . TDP-100s , and Color 
Computer II. Eight prime 64K RAM chips, instructions. and CSPOOL: $64 95 . 

SYSTEMS SOFTWA.RE 
MACRO-BOC : DISK-BASED EDITOR , 
ASSEMBLER AND MONITOR- With all the 
features the serious programmer wants . this 
package includes a powerful 2-pass macro 
assembler with conditional assembly , local labels , 
include files and cross referenced symbol tables . 
MACRO-BOC supports the complete Motorola 6B09 
instruction set in standard source format. Incorpo­
rating all the featu res of our Rompack-based 
assembler (SOS -BOC) . MACRO-BOC contains many 
more useful instructions and pseudo-ops which aid 
the programmer and add power and flexibil ity . The 
screen -oriented editor is designed for efficient and 
easy editing of assembly language programs. 
MACRO-BOC allows global changes and moving / 
copying blocks of text. You can ed it lines of 
assembly source which exceed 32 characters . 
DC BUG is a machine language monitor which allows 
examining and altering of memory . setting break 
points . etc . 

Editor , assembler and monitor ~along with 
sample programs-come on one Radio Shack com­
patible disk. Extensive documentation included . By 
Andy Phelps . $99.95 

SOS-BOC: SOFTWARE DEVELOPMENT 
SYSTEM - Our famous editor , assembler and 
monitor in Rompack . Like MACRO-BOC . it allows 
the user to write . assemble and debug assembly 
language programs with no reloading. object patch­
ing or other hass les. Supports full 6B09 instruction 
set. Complete manual included . $89 .95 

MICROTEXT: COMMUNICATIONS VIA 
YOUR MODEM! Now you can use your printer 
with your modP.m 1 Your computer can be an intelli­
gent printing termina l. 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 printer 
at all. It features user-configurable duplex/parity 
for special applications , and can send any ASC II 
character. You ' ll find many uses for this general 
purpose module' ROMPACK includes additional 
serial port for printer . $59 .95 
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MICRO WORKS COLOR FORTH 
• ·Faster to program in than Basic 
• Easier to learn than Assembly Language 
• Executes in less time than Basic 

The MICRO WORKS COLOR FORTH is a Rom pack 
containing everything you need to run Forth on your 
Color Computer . COLOR FORTH consists of the 
standard Forth Interest Group (FIG) implementation 
of the language plus most of FORTH -79. It has a 
super screen ed itor with sp lit screen display . Mass 
storage is on cassette . COLOR FORTH also contains 
a decompiler and other aids for learning the inner 
workings of this fascinating language. It will run on 
4K . 16K. and 32K computers. And COLOR FORTH 
contains 1 OK of ROM . leaving your RAM for yQur 
programs' There are simple words to effectively use 
the Hi-Res Color Computer graphics. joyst icks , and 
sound. 

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

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

MACHINE LANGUAGE 
MONITOR TAPE : A cassette tape which allows 

you to directly access memory. I / 0 and regi sters 
with a formatted hex display . Great for machine lan­
guage programming , debugging ~nd learning . It 
can also send / receive RS 232 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 RA'vl 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 runs on the Color Computer and 
generates your own source listing of the BASIC 
interpreter ROM . Also included is a documentation 
package which gives usefu l ROM entry points , 
complete memory map, 1/ 0 hardware details and 
more . A 16K sys tem is required for the use of this 
cassette. BOC Disassembler: $49 .95 

HARDWARE 
- -- - - - -
PARALLEL PRINTER INTERFACE- Serial to parallel 
converter allows use of al l standard parallel 
printers PIBOC plugs into the serial ou tput port , 
leaving your Rompack slot free . You supply thP. 
printer cable. PIBOC : $59 .95 
SUPER-PRO KFYBOARD-$69.95 (For computers 
manufactured aftP.r Oct. 19B2, add $4 .95) 
ROM LESS PACKS for your custom EPROM S - call 
or wri te for information . 

i=r·l·HfJ 
6809 ASSEMBLY LANGUAGE PROGRAMMING , by 
Lance Leventhal . $16 .95 
TRS-80 COLOR COMPUTER GRAPHICS by Don 
Inman , $14 .95 
ASSEMBLY LANGUAGE GRAPHICS FOR THE 
TR S-80 COLOR COMPUTER, by Don Inman , $14 95 
STARTING FORTH . by L. Brodie , $17.95 

E£1f1 
ZAXXON -The real thing. Excellent. What more can 
we say? Cassette requires 32K . $39.95 
STAR BLASTER- Blast your way through an 
asteroid field in this action-packed Hi-Res graphics 
game. Ava.ilable in ROMPACK: requires 16K. 
$39 .95 
PAC ATTACK -Try your hand at this challenging 
game by Computerware , with fantastic graphics. 
sound and act ion' 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 
requ ires 16K for cassette version $24 .95 



EDUCATION BY CAITLIN DANGLER 

Learn to draw the Bohr orbital models of an atom 
from this tutorial on the Chemical Elements table. 

M endeleev Meets the Computer 
teaches the concepts used in 

drawing Bohr orbital models of an at­
om. It also teaches you how to use the 
information given by the Periodic Table 
of Chemical Elements. From this table 
you can identify the parts of an atom. 

When you have done this, the com­
puter asks you to type in the number of 
electrons, protons, and neutrons in se-

lected elements. If you answer each of 
these questions correctly, it shows a pic­
ture of the Bohr orbital model for that 
element, and repeats this procedure for 
two more elements. 

If you answer any one of the ques­
tions incorrectly the program loops you 
back to the equations and you must 
start at the beginning of the questions. 
Therefore, you have no other choice 
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Photo I. The Hydrogen Model 

than to learn the information. 
The program displays element mod­

els using the CIRCLE command with 
various radii. The electrons and electron 
shells are the same color, as are the neu­
trons and the nucleus, and the protons 
are still another colo1. In the first model 
there are no neutrons present, so don't 
be alarmed when you see only two dif­
ferent kinds of dots. 

The program uses x and y as variables 
in the beginning, with x equaling the po­
sition where an x is printed, and y the 
tone of the sound. It then uses a and bin 
the same way. The letter a equals x, and 
b equals y. The letter e is the value of the 
number of electrons in each element, p 
is the value of the number of the pro­
tons, and n is the value of the number of 
neutrons.• 

Address correspondence to Caitlin 
Dangler, 1 Marcus Drive, Morgan­
town, WV 26505. 

System Requirements 

16KRAM 
Extended Color Basic 

Program Listing. Mendeleev Meets the Computer 

10 CLS(3) 
15 '#####OPENING SCREEN##### 
20 PRINT@96," " 
30 X=l04:Y=l0 
40 PRINT@X,"X":SOUNDY,2 
50 IFX=ll9THEN80 
60 X=X+l:Y=Y+l:GOT040 
70 IFX=ll9THEN100 
80 PRINT@l28," ":PRINT@l 
36,"X":SOUND26,2:PRINT@l39,"MEND 
ELEEV":PRINT@l51,"X":SOUND27,2:P 
RINT@l60," "::PRINT@l68, 
"X":SOUND28,2:PRINT@l83,"X":SOUN 
D29,2:PRINT@l92," ":PRIN 
T@200,"X":SOUND31,2 
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Photo 2. The Helium Model 

90 PRINT@205,"MEETS":PRINT@215," 
X":SOUND32,2:PRINT@224," 

":PRINT@232,"X":SOUND33,2:PRINT 
@247,"X":SOUND34,2:PRINT@256," 

":PRINT@264,"X":SOUND35, 
2:PRINT@266,"THE COMPUTER":PRINT 
@279,"X":SOUND36,2 
100 PRINT@288," 
110 A=296:B=37 
120 PRINT@A,"X":SOUNDB,2 
130 IFA=311THEN150 
140 A=A+l:B=B+l:GOT0120 
150 PRINT@448,"PRESS ENTER TO CO 
NTINUE":INPUTX 
160 CLS(0) :PRINT@l92,"########## 
DEVELOPED BY########### 
CAITLIN DANGLER ## 
SOUTH JUNIOR HIGH ## 
MORGANTOWN,WV. ########### 
##############l#l#####":PRINT@44 
8,"PRESS ENTER":INPUTX 
165 '#####MUSIC##### 
166 PLAY"T5L4FFL8FL4FG+L8GL4GL8F 
L4FL8EL2F" 
168 '#####STORY LINE##### 
170 CLS(4) :PRINT@64,"IT IS THE Y 
EAR 2050, CANCER NOW HAS A CURE, 

BUT NEW AND MORE COMPLEX DIS 
EASE HAS EVOLVED. YOU ARE A W 
ORLD FAMOUS SCIENTIST A 
ND YOU HAVE TO RACE AGAINST THE 

CLOCK TO SAVE THE POPULATION 
OF THE WORLD." 
180 PRINT@352,"DO YOU WANT A CLU 
E ON HOW TO APPROACH THE PROB 
LEM?(Y/N)":INPUTX$ 
190 IFX$="Y"THEN200 ELSE220 
200 CLS(4) :PRINT@l92,"THIS DISEA 
SE HAS NOT BEEN RESEARCHED 

VERY WELL, THEREFORE,IT DOESN'T 
HAVE A NAME SO WE WILL CALL 

IT D-1. WE THINK D-1 HAS SOMET 
HING TO DO WITH CHEMICAL 
ELEMENTS." 
210 PRINT@448,"PRESS ENTER":INPU 
TX 

220 CLS(4) :PRINT@256,"SINCE COMP 
UTERS HAVE BEEN DEVELOPED 

AND IMPROVED SCIENTIST 
S HAVE · FAILED 'l'O KEEP UP WITH 
THEIR BASIC SKILLS" 
230 PRINT@448,"PRESS ENTER":INPU 
TX 
233 '#####MUSIClll#I 
235 PLAY"T203Ll6CP1602L32GP32GP3 
2L8AGP8Ll6BP1603C" 
240 CLS(4) :PRINT@l92,"YOU HAVE A 
LSO FAILED TO KEEP UP WITH YOUR 
SKILLS. BECAUSE OF THIS YOU E 
ITHER HAVE TO RELEARN THE t-IATERI 
AL OR FIND YOUR NOTES FROM YOUR 
9TH GRADE SCIENCE CLASS" 
250 PRINT@448,"PRESS 1 TO LEARN 
2 TO LOOK FOR NOTES":INPUTX 
260 IFX=lTHEN270ELSE330 
265 'llll#PERIODIC TABLE EXPLANA 
TION##### 
270 CLS(4) :PRINT@l28,"BY LOOKING 

AT THE PERIODIC TABLEYOU CAN ID 
ENTIFY THE PARTS OF ANATOM. IF Y 
OU ARE LOOKING AT AN ELEMENT ON 

THE TABLE,YOU WILL DISCOVER T 
HE ATOMIC MASS, WEIGHTAND SYMBOL 
.":PRINT@448,"PRESS ENTER":INPUT 
x 
290 CLS(4) :PRINT@256,"THERE ARE 
THREE BASIC PARTS OF AN ATOM:TH 
E ELECTRON,THE NEUTRON AND THE p 
ROTON":PRINT@448,"PRESS ENTER":I 
NPUTX 
300 CLS(5) :PRINT@l60,"THE ATOMIC 

NUMBER OF AN ELEMENT IS ALSO TH 
E NUMBER OF ELECTRONS IN THE MOD 
EL.THE NUMBER OF ELECTRONS 
IS EQUAL TO THE NUMBER OF PROTON 
S.THE NEUTRONS ARE EQUAL TO T 
HE ATOMIC MASS MINUS THE NUMBER 

OF " 
310 PRINT@384,"ELECTRONS OR PROT 
ONS":PRINT@448,"PRESS ENTER":INP 
UTX 
320 GOT0360 

listing continued 



Listing continued 

330 CLS( 5 ) :PRINT@l60," YOU MUST E 
ITHER BE A VERY ORGI NI ZED 
PERSON OR A VERY YOUNG SC IENT I ST 
.":PRI NT@448, " PRESS ENTER":INPUT 
x 
33 5 ' ##### EQUATI ONS##### 
340 CLS (5) : PR I NT@ l 60,"ELECTRONS = 
ATOMI C NUMBER ELECTRONS = 
PROTONS NEUTRONS =A 
TOM I C MASS - ELECTRONS NUCLEUS= PR 
OTONS & PROTONS ELECTRONS/ 
SHELL=2 , 8 , 8 ,1 6 " 
35 0 PRINT@448 ," PRESS ENTER " :INPU 
TX 
360 CLS(5) : PRINT@ l 92 ," NOW THAT Y 
OU HAVE REFRESHED YOURMEMORY ,L ET 
' S GET STARTED ON SAVING THE 
WORLD . YOU CAN DO TH I SBY DRAWING 
BOHR ORB I TI AL MODELS FOR THE 5 

ELEMENTS WI CH WE THINK COMPOSE D 
-l. " : PRI NT@448 ," PRESS ENTER":INP 
UTX 
365 '#####HYDROGEN BOX#l##I 
370 CLS(5) : PRINT"THE FI RST MODEL 

YOU HAVE TO DRA\'/ IS HYDROGEN " 
3 80 PRINT@96 , " 

###### 
> #1 # 
> # H # 
> # 1 # 

###### " 

ATOMIC MASS - ­
ELEMENT SYMBOL- ­
ATOM I C NUl.fBER - -

390 PRINT@448 ," PRESS ENTER ": INPU 
TX 
395 ' #####USER I NPUT##### 
400 CLS(5) : PR I NT@l28 ," HOW MANY E 
LECTRONS I N THE BOHR ORB I TAL MO 
DEL? ": INPUTE :IFE=l THEN41 0ELSE340 
405 ' #lll#USER INPUT## ### 
410 PRI NT@224, " HOW MANY NEUTRONS 

I N THE BOHR ORBITAL MODEL?": I 
NPUTN: I FN= 0THEN 420ELSE340 
41 5 ' #####USER I NPUT##### 
420 PRINT@320 , "HOW MANY PROTONS 
I N THE BOHR ORB I TAL MODEL? " : I N 
PU TP : IFP= l THEN 430ELSE3 40 

425 ' ll##IHYDROGEN GRAPHICS##### 
430 PMODEl , l: PCLS : SCREEN l ,l : CI RC 
LE( l 28, 96) , 2 , 6:CIRCLE(l28 , 96) , 20 
, 8 : CIRCLE( l 28 , 96) ,45,7:CIRCLE( l 2 
8 , 55) , 4 , 7 : FORZ =l T0460*5 : : NEXTZ : C 
LS ( 2) : PRI NT@224 , " ! ! ! ! ! ! ! ! ! CONGR 
ATULATIONS! ! !! ! ! " : PRINT@448 , "PRE 
SS ENTER": I NPUTX 
434 'l###IMUS I C##### 
435 PLAY "T302 L24GP2403CP24EP24 Ll 
2GP12L24L3G" 
43 7 ' l#l#IHELIUM BOX ##### 
440 CLS ( 2) : PRI NT "THE 2ND MODE L Y 
OU HAVE TO DRAW IS HELIUM" 
450 PRINT@96 , " 

######## 
- >#4 
- ># HE 
-># 21 

ATOMIC MASS ­
ELEMENT SYMBOL­

ATOM IC NUMBER-

##lll###" : PRINT@448 , "PRESS ENT 
ER": INPUTX 
455 ' #llllUSER INPUT##### 
460 CLS(2) :PRINT@l28,"HOW MANY E 
LECTRONS IN THE BOHR ORBITAL MO 
DEL?" : INPUTE :IFE=2THEN470ELSE340 
465 ' #####USER INPUT##### 
470 PRINT@224 , "HOW MANY NEUTRONS 

IN THE BOHR ORB I TAL MODEL?":I 
NPUTN : IFN=2THEN480ELSE340 
475 ' #####USER INPUT##### 
480 PRINT@320 ," HOW MANY PROTRONS 

IN THE BOHR ORBITAL MODEL? ":I 
NPUTP : IFP=2THEN490ELSE340 
485 ' #####HELIUM GRAPHICSl l#ll 
490 PMODEl,l: PCLS : SCREENl , l : CIRC 
LE( l 22 , 96) , 2 , 6:CIRCLE(l34 , 96) , 2 , 
6 : CIRCLE(l22 , 88) ,2,8:CIRCLE(l34 , 
88) , 2 , 8 : CIRCLE(l28,98) ,20 , 8 : CIRC 
LE( l 28 , 96) ,45 , 7:CIRCLE(l40 , 55) , 4 
, 7 : CIRCLE( l1 6 , 55) , 4 , 7:FORZ=lT046 
0*5 : NEXTZ 
495 '#####MUSIC AND USER INPUT## 
#1# 
500 CLS( 7 ) : PRINT @2 24 , " ! ! ! ! ! ! ! ! ! 
CONGRATULATIONS ! ! ! ! ! ! " : PRINT@44 

8 , "PRESS ENTER" : I NPUTX:PLAY "T30 2 
L24GP2 403CP2 4EP2 4Ll 2GP1 2L24EP24L 
3G" 
505 ' ##### LITHI UM BOX##lll 
51 0 CLS( 7 ) : PRINT"THE 3RD MODEL Y 
OU HAVE TO DRAW I S LITH IU M" 
520 PR I NT@96 , " 

######## 
># 7 # 
>I LI I 
># 3 # 

ATOMIC MASS-­
ELEMENT SYMBOL-­

ATOM I C NUMBER--

####llll ": PRI NT@ 44 8 , "PRESS ENTE 
R": INPUTX 
52 5 ' #####USER INPUT##### 
530 CLS (7 ) : PRINT@ l 28 , "HOW MANY E 
LECTRONS IN THE BOHR ORB ITAL MO 
DEL":INPUTE:I FE=3THEN 540ELSE3 40 
535 ' ####IUSER I NPUT##### 
540 PR I NT@224 ," HOW MANY NEUTRONS 

I N THE BOHR ORB I TAL MODE L? ": 
INPUTN:IFN=4 THEN550ELS E340 
545 ' #####USER INPUT##### 
550 PRINT@320 , " HOW MANY PROTRONS 

IN THE BOHR ORB I TAL MODEL? ": I 
NPUTP : I FP=3THEN56 0ELSE3 40 
555 ' #####LI THIUM GRAPH I CS##### 
560 PMODEl,l :PCLS : SCREENl,l: CI RC 
LE(l 22 , 88) , 2 , 6 : CIRCLE(l3 4 , 88) ,2, 
6 :C I RC LE( l 22 , 80) , 2 ,6: CIRCLE(l2 2 , 
96 ) , 2 , 8 : CIRCLE(l 22 ,104) , 2 , 8 :CIRC 
LE (l34,104) , 2 , 8:CIRCLE (l34, 96) , 2 
,8:C I RC LE(l 28 , 96 ) , 25 , 8 : CI RC LE(l2 
8 , 96 ) , 50 , 7 : CI RC LE(l 28 , 96) ,90,7 
57 0 CI RC LE( l 28 , 48) ,4 ,7: CIRC LE(l 2 
0 , 4 8) , 4 , 7 : CI RCLE ( 21 8 , 96 ) , 4 , 7 : FOR 
Z=l T0460*5 : NEXT:CLS(3) 
580 PRINT"YOU HAVE SUCCESSFULLY 
DRAW 3 OF THE 5 ELEMENTS ! ! HOWEVE 
R, KNOWLEDGE OF THE LAST 
2 ELEMENTSCAN ONLY BE FOUND IN T 
HE SOV I ET UN I ON AND CH I NA . PLEASE 

CONACT OTHER YOUNG SC I EN TISTS 
I N "THOSE COUNTRIES " 

5 90 PR IN T@ 44 8 ,"HAVE A GOOD LI FE , 
PRESS ENTER": IN PU TX: GOTO l 0 

END 

KEY-264K PRO-COLOR-FILE 
*ENHANCED* -- 35 

o ACCESS YOUR 64K Rttl AS TWO 32K Btt-IKS FRCl1 BASIC 
IT'S LIKE ~ING TWO C(J1PlJTERS IN 00: ! ! 1 

PRO-COLOR-FILE has become one of the most respected data­
base programs ever developed for the Color Computer. Whether 
it's for home or business, PRO-COLOR-FILE lets you design your 
own sophisticated database tailored to your needs. 

60 DATA FIELDS availab le for each record to store information 
1020 BYTES for each record can be used if needed 
1 - 4 DISK DRIVES can be used to maximize storage capaci ty 
4 COLOR DATA ENTRY screens can be custom designed 
28 MATH EQUATIONS can be setup to perform calculations 
POST ACCOUNTS routine performs calculations on an entire file 
DUPLICATE RECORDS or FIELDS from previous entries 
SORT ENTIRE FILE on 3 fields at one time 
SORT ANY SIZE FILE whether it's 200 or 2000 records 
SELECT SUB-SETS of file for sorting or reporting 
SCAN FILES alphabetical by any field 
SUMMARIZE FILES to find totals , averages, low and hi values 
8 REPORT FORMATS for obtaining hard or soft copy reports 
6 LABEL FORMATS for 1to10 across labels & 1to30 lines/label 
PASSWORD PROTECTION for lim ited access to data and reports 

PRO-COLOR-FILE was so well received that over 70% of the 
owners of the original version ordered the PRO-COLOR-FILE 
*ENHANCED* upgrade in the first 2 wee ks of its int roduct ion . 
Find out fo r v'ourself why people in almost every state, Canada, 
South America, and even the Far East and Europe have turned to 
PRO-COLOR-FILE * ENHANCED* for the ir information manage­
ment needs. 

PRO-COLOR-FILE *ENHANCED* $79.95 
See your local dealer or send check or money order to : 
DERRINGER SOFTWARE, INC., P.O. Box 5300, Florence, 
South Carolina 29502. Visa/MC customers call (803)665-5676 
Add $3.50 S&H Available on AMDISK (Add $5.00) . 
S.C. residents add required sales tax. 

,- See List of Advertisers on page 131 

o ~E SEPARATE PROGRttlS IN EACH ~K ~D Sl-llTCH 
INST~LY BETWEEN THEM WITH SIMPLE KEYSTROKES 

o ~E (Ill[ LARGE PROGRtt! T~T OCCUPIES BOTH ~KS 

o RIJ.I TWO PROGRFl1S AT THE ~E TIME WITH 
FOREGROIJ.ID/BACKGROIJ.ID MULTI-TASKING 

o AODS 16 NEW CCltW-IDS TO EXTENDED OR DISK BASIC 
PASS VARIABLES BETWEEN ~KS - CALL SUBROlJTINES 
ACROSS Sltl:S - VIEW TEXT OR GRAPHICS FRCl1 
EIT1£R ~ - COPY MEMORY ACROSS ~KS, START 
~D STOP MULTI-TASKING, ALL WITH BASIC CCltW-IDS 

o INCLUDES 8 KEYB~RD CCltW-IDS TO ALL(}I Sl-llTCHING 
~KS.~ MULTI-TASKING.1. .. ~EAK, RESET, COLD STARTS 
~D DuPLICATING (}IE tlffl!K TO THE OTHER 

o WORKS WITH CASSETTE OR DISK BASED SYSTEMS 

o WORKS (Ill rtfi 32K OR 64K COCO WITH EXTENDED 
OR DISK BASTC ~D GOOD 64K MEMORY CHIPS 

ORDER YOUR KEY-264K TODAY by sending check or 
~oney order for $39 .95 (Cassette) or S44.95 (Disk) 
plus S2.00 postage U.S.A. ($5.00 outside U.S.A.) 
Mass . resident~ add~ sales tax. COO (add S3.00), 
MASTERCARD, or VISA call (617) 263-1737 

KEY COLOR SOFTWARE 
P.O. BOX 360 

HARVARD, MA. 01451 _,48 
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EDUCATION BY PETER GIOV ANONI 

Galileo watched the lamps swinging in a cathedral. 
You can take this physics problem one step further. 

One of the standard problems 
in any physics class is that of the 

simple pendulum. You have probably 
heard the story about Galileo watching 
the swinging lamps in the cathedral and 
timing them with his pulse. But suppose 
you want to go on and consider the 
more complex situation of a series of 
pendulums attached end-to-end as in 
Fig. 1. 

108 HOT CoCo May ~984 

How can you calculate the position 
of each pendulum after a specified time 
had elapsed? What would the differ­
ence be if there were two or 10 tied end 
to end? The math gets more involved, 
but with your CoCo and the program 
described here, the dynamics of this 
problem · are easily demonstrated. It 
should make an ideal project to supple­
ment a high-school physics class. 



T 
6 

j MW<i Simple 

) 

Fig, 1. Simple and Complex Pendulums 

For a given set of initial conditions 
the computer draws a series of time­
lapse pictures showing the changing ar­
rangement of penduium positions as the 
system swings through an arc estab­
lished by an angle of the original release 
point. You determine the time between 
each frame and the total number of 
frames dispiayed. 

Time is measured in seconds from 
time-zero, representing the initial state 
of the system. After completing the first 
set of drawings the computer shows you 
a menu of the following choices: 

"new initial conditions, 
•change some of the initial conditions, 
•see iast run for a certain time, 
•see last mn again , and 
•end. 

Tab! 1 sununarizes how the Program 
Listing works. You can save the output 
by using a screen-print program with re­
sults like those shown in Fig. 2. 

If you want to use this as a teaching 
aid, you need a brief excmsion into the 
math. Solve problems of this type by us­
in.g a Lagrangian Function formed by 
subtracting the total potential energy 
from the total kinetic energy. This pro­
duces a sel of differential equations, 
one for each coordinate. Solve these to 
obtain the position as a function of 
time. 

T he equation for each pendulum 
therefore takes this fom1: 

Eq. l 8 = - k' 8 
where 8 is the angle 

Systern Requirements 

lot( .RAJ.'1 
E~i:eaded Culor B:.sk 

Pl'inter (optionai) 

10-25 
30-45 
50-110 
11 5-160 

165-210 
215-235 
240-270 
275-340 
345-350 
355-390 
395-425 
430-460 
1000-1115 

Initialize and dimension arrays. 
Input units to be used. 
Input initiai conditions. 
Input time interval, set up for 
graphics, and advance frames . 
Input next choice . 
Draw system for specific time. 
Input variables lo be changed . 
Change number of pendulums. 
Check for more changes. 
Change lengths. 
Change angles . 
Change velocities . 
Find constanLs of equations of 
motion. 

2000-2055 Find positions and draw pic­
tures. 

Tabie 1. Program Outline 

Since there are no restnct1ons on 
which coordinate system to use , choose 
the one that makes the problem easiest 
to work . The system used for a set of 
pendulums is the length and the angle of 
displacement from the vertical for each 
pendulum in the set. 

The initial conditions needed are the 
total number of pendulums, the length 
of each pendulum, the angle of each 
pendulum, and the velocity of each pen­
dulum. T he equations for the angle will 
be in this fo1m: 

Eq. 2 8=D*Sin(k t -s) 

where D is the amplitude, k is the wave 
number, t is the time, and s is the phase 
angie . 

Wave number is determined by the 
length and two constants. The first is 
the gravitational constant, g. If you are 
using the met1ic system, g equals 9.8 
meters per second . In fee t, g will be 32 
feet per second. The second constant 
falls out of the Lagrangiai1 Function 
and is built into the progra!11 as shown 
in lines 1005--1020 of the Listing. 

D and s are solved together by differ­
entiating Eq. 2 to get a velocity expres­
sion. (Put t = 0 into both equations.) 
Solving D and s in this way requires that 
both quantities are given in radians. 
Degrees multiplied by pi/180 makes the 
conversion . Velocity must be ex;xessed 
as angular velocity. The program makes 
the conversion if given data in terms of 
linear velocity (see line 95, 320, er 450) . 

As slated before, the procedure 
works fo;:- any aumber of pendulums, 
but the prograi11 limits you to 10. Any 
more than this makes the picture too 

5 Pendulums 
Lengths in Meters 
I, l.3, 2, 1.5, 2.5 
Angles in Radians 
.4, .4, .4, .4, .4 
Angular Velocity 
0, -. 1, .2, - .15, -.3 

Position at T = 3 sec. 

Position at T = 0 sec. 

Position at T = 6 sec. 

~:. 
" 1 
I 
I 

I 
I 
t 
I 
!. 

.... .•. 

Figure 2. Sample Pendulum Prin1ou1 Using a 
DMP-100 Primer and Radio Shack 's Screen 
Print Program 

cluttered. 1f you want to try more, 
change lines 20 and 50. 

Lengths can be of any size because a 
variable scale factor is used to fill the 
screen to the best advantage. The scal­
ing is done by dividing 180 by the total 
length of all the pendulums. 

Keep angles small, less than half a ra­
dian (about 27 degrees). Larger angles 
can cause the pictures to run off the 
screen. Also, the equations used in the 
program assumed small angles as this 
made the differential equations easier. 
The equations still give answers for the 
larger angles, but they do not approxi­
mate the real world as well as they 
should . • 

Peter Giovanoni is a physics and as­
tronomy student at the University of 
Maryland. Write him at 315 Coffman 
Ave., Hagerstown, MD 21740. 
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10 REM MULTIPLE PENDULUMS 
15 PI=3.1415927 
20 DIM I A(l0) :DIM IV(l0) :DI M L (l 
0) :DI M X(l0) :DI M Y( l0) :DIM AN (l0 
) :DI M K(l0) : DIM S(l0) : DIM D(l0) 
25 CLS 
30 PRINT " THIS IS A PROGRAM TO 
SHOW TH E MOTION OF PENDULUMS CON 
NECTED END TO END. YOU WILL CH 
OOSE THE I NITIAL CONDIT I ONS . AFT 
ER FINAL FRAME IS DRAlvN HIT ANY 
KEY TO CONTINUE ." 
35 INPUT "WILL YOU GIVE ANGLES IN 

DEGREES OR RADIANS(D/R) "; AS 
40 I NPUT "WILL YOU GIVE LENGTH IN 

FEET OR METERS(F/M) "; LS 
45 I NPUT "WI LL YOU GIVE ANGULAR 0 
R LINEAR VELOCITY ( A/L) "; VS 
50 INPUT " NUMBER OF PENDULUMS(2 - l 
0) "; N: IF N<2 OR N>l0 THEN 50 
55 IF A$= " D" THEN AC=PI/180 ELSE 

AC= l 
60 IF L$= " F" THEN G=32 ELS E G=9. 
8 
65 IF V$= "A" THEN W$= "ANGULAR " E 
LSE W$= "L INEAR " 
70 TL=0 
75 PRINT " GIVE LENGTH , ANGLE , AND 

"W$" VELOCITY OF EACH PENDULUM 

80 FOR C=l TO N 
85 PRINT C" ) " 
90 INPUT L(C) , IA(C) , IV(C) 
95 IF V$= " L" THEN IV(C)=IV(C)/L( 
C) ELSE IV(C)=IV(C)*AC 
1 00 IA(C)=IA(C)*AC 
105 TL=TL+L(C) 
11 0 NEXT C 
11 5 GOSUB 1000 
1 20 INPUT" GIVE TIME BETWEEN FRA 
MES AND TOTAL NUMBER OF FRAMES 

DESIRED "; TI , NF 
1 25 FR=0 : SC= l 80/TL :T= 0 
13 0 PMODE 4 ,l: SCREEN 1,1 
1 35 PCLS 
14 0 GOSUB 2000 
1 45 FOR CN= l TO 460*TI 
1 5 0 NEXT CN 
155 T=T+TI:FR=FR+l 
1 60 I F FR<=NF THEN 1 35 
1 65 E$=INKEY$:IF ES= "" THEN 1 65 
17 0 CLS:PRINT "WHAT DO YOU WANT T 
0 DO NEXT" 
17 5 PRINT "l ) NEW INITIAL COND ITI 
ONS " 
180 PRINT " 2) CHANGE SOME OF THE 
INITIAL CONDITIONS " 
1 85 PRINT"3) SEE LAST RUN FOR A 
CERTAIN TIME" 
190 PRINT"4) SEE LAST RUN AGAIN" 
1 95 PRINT " 5) EN D" 
200 INPUT CH 
205 ON CH GOTO 25 , 240 , 21 5 ,120,4 6 
5 
210 PRINT"NOT A CHOICE . PICK AGA 
IN " :GOTO 200 
21 5 IN PUT "WHAT TIME " ;T 
220 PCLS:SCREEN 1, 1 
225 GOSUB 2000 
230 D$=INKEY$:IF D$= "" THEN 230 
235 GOTO 1 65 
24 0 CLS : PRINT " WHAT DO YOU WANT C 
HANGED " 
245 PRINT "l ) NUMBER OF PENDULUMS 

250 PRINT " 2) LENGTHS OF PENDULUM 
S " 
255 PRINT " 3) ANGLES OF PENDULUMS 

260 PRINT "4) VELOCITIES OF PENDU 
LUMS" 
265 INPUT CH 

Program Lisling. Multiple Pendulums 

$19.95 GRAPH TUTOR 32K ECB 

MULTIPLICATION TUTOR 16K Ext. $14.95 

LONG DIVISION TUTOR 16K Ext $14.95 

FOREIGN LANGUAGE RASEBALL 16K Ext. $11.95 
Spanish, French or Italian (specify) 

MONEYPAK 32K Ext. $22.95 
2 Programs teach the use of money to purchase items 
displayed and to buy from a fast food menu. Includes 
play money. 

BEYOND WORDS 32K Ext. $19.95 Each 
3 Part menu driven program with tutorials and grade 
appropriate subtests and reviews. Over 300 questions, 
600 words, modifiable. 

" Beyond Words I - Grades 3-5 
'' Beyond Words ti · Grades 6-8 
" Beyond Words Ill - Grades 9-12 

VOCABULARY BUILDERS 32K Ext. $19.95 Each 
4 Part multiple choice format. 200 questions, 1000 
words. User modifiable. 

0 Vocab. Builder I - Grades 3-5 
" Vocab. Builder II · Grades 6-8 
• Vocab. Builder Ill - Grades 9-12 

COMPUTER ISLAND, Dept. H 
227 Hampton Green, Staten Island 

[i••J NY 10312 
~Add $1.00 S/ H · N.Y. Add Proper Tax 

.. (212) 948-2748 v- 116 
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STOCK&FUND 
INVESTING 

FUNDGRAF is a stock market a nalys is 
program that not onl y graph s and ana lyzes 

.fund s or stoc ks, but also makes decision s 
on when to BUY and SEL L. 

• GRAPHS fund's progress (up to 200 wks). 
•SUPER IM POSES for compa ri son: 

- a line of constant percent growth . 
- a gra ph of any o ther fund (or stoc k) . 

•CALCULATES over any given tim e spa n: 
- th e percent price cha nge. 
- th e mov in g ave rage (any span). 

•INDICATES BUY and SELL signals. 

FUNDFILE is a portfo li o and account 
ma na gement program for securiti es. It 
creates files for up to 900 transactions 
& 50 sec uriti es and report s asse t value, 
rea li zed & unrea li zed capital ga in s, adjust· 
ed cos ts (for stock dividends), and MORE!! 

I I I I I - FUNDGRAF -
FUNDGRAF - A STOC K 
MAR~ET ANA LY SIS 

PROGRA\ I FOR 16K EX 

h=~ 
T~-H CQ..OJI C().O"\Jl[ll. • Tr, -;l'r<.o'r ~MP 

TAPE@ S~9.95 
DI SK @ S69.9S 

- FUNDFILE -
DISK on ly@ S2l .9S 

• ADD $2 HJ nd l ing 
on all ordrr"i. 

• Dm ils} SEN D SASE 
• 16 K ECB Req uir' d. 

I I I I · nrinr er oorionJI 

PARSONS SOFTWARE, DEPT.E 
11 8 WOODS HIR E DRIVE 

PARKERSt:lURG. WV 26101 
v-320 

270 ON CH GOTO 275 , 355 , 395 , 430: 
GOTO 240 
27 5 INPUT " NEW NUMBER OF PENDULUM 
S ( 2-10 ) " ; NN 
280 IF NN>N THEN 300 
285 N=NN:TL=0 
290 FOR C=l TO N:TL=TL+L(C) : NEXT 
c 

2 95 GOTO 34S 
300 PRINT "GIVE LENGTH, ANGLE, AN 
D "Iv$ " VELOC I TY OF THE NEW PEND 
ULUMS " 
305 FOR C=N+ l TO NN 
310 PRINT C")" 
31 5 INPUT L(C) ,IA(C) ,IV(C) 
320 IF V$= " L" THEN IV(C)=IV(C) / L 
(C) ELSE I V(C ) =IV(C)*AC 
325 IA(C)=IA(C)*AC 
330 TL=TL+L (C) 
335 NEXT C 
340 N=NN 
345 INPUT " ANY OTHER CHANGES(Y/N) 
" ; B$ 
350 IF B$="Y " THEN 240 ELSE 115 
355 INPUT " HOW MANY LENGTHS CHANG 
ED " ; F 
360 FOR H= l TO F 
365 INPUT " LENGTH TO BE CHANGED "; 
LC 
370 TL=TL-L(LC) 
375 I NPUT " NEW LENGTH ";L(LC) 
380 TL=TL+L(LC) 
385 NEXT H 
390 GOTO 345 
395 INPUT " HOW MANY ANG LES CHANGE 
D"; F 
400 FOR H= l TO F 
405 INPUT"ANGLE CHANGED " ;NA 
410 IN PUT " NEW ANGLE " ;IA(NA) 
415 I A(NA)= I A( NA)*AC 
420 NEXT H 
425 GOTO 34S 
430 INPUT " HOW MANY VELOCITIES CH 
ANGED "; F 
435 FOR H= l TO F 
440 INPUT"VELOCITY TO BE CHANGED 
II ; VC 

445 INPUT"NEW VELOCITY " ;IV(VC) 
450 IF V$= "L" THEN I V( VC) =IV(VC) 
/L(VC) ELSE IV(VC)=IV(VC)*AC 
455 NEXT H 
460 GOTO 345 
465 END 
1 000 REM SUBROUTINE TO FIND CONS 
TANTS IN EQUATION OF MOTION 
1 005 FOR D= l TO N-1 
1010 K(D)=SQR((N- D+l)*G/L(D)/2) 
1015 NEXT D 
1020 K(N)=SQR(G/L(D)) 
1025 FOR A= l TO N 
1030 IF I V(A)=O THEN 1075 
1035 S(A)=- ATN(K(A)*IA(A)/IV(A)) 
1040 IF S(A)=0 THEN 110 0 
1045 Q=0 
1 050 IF SGN( I V(A)/COS( - S(A)))<>S 
GN( IA( A)/SIN (-S(A))) THEN Q=PI 
1055 S(A) =S(A)+Q 
1060 D(A)=IA(A)/SIN( - S(A)) 
1065 NEXT A 
1070 GOTO 111 5 
1 075 IF IA(A)=0THEN 1 090 
1 080 S(A)=PI/2*SGN(IA(A)) 
1 085 GOTO 1060 
1090 S(A)=0:D(A)=0 
10 95 GOTO 1065 
11 00 D(A)=IV(A)/K(A)*SGN(IV(A)) 
1105 IF IV(A) <0 THEN S(A)=PI 
1110 GOTO 1065 
111 5 RETURN 
2000 REM SUBROUTINE TO FIND POSI 
TIONS 
2005 X0= 1 27:Y0~0 
20 1 0 FOR E= l TO N 
2015 AN(E)=D(E)*SIN(K(E)*T- S(E)) 
20 20 X(E)=L(E)*SIN(AN(E))*SC+X0 
2025 Y(E )=L( E)*COS(AN(E))* SC+Y0 
2030 LINE(X0 , Y0) - (X(E) , Y(E)) , PSE 
T 
2035 CIRCLE(X(E) , Y(E)) , 2 
2040 X0=X ( E) 
2045 Y0 =Y(E) 
2050 NEXT E 
2055 RETURN 

END 



University Microfilms 
International 

300 North Zeeb Road 
Dept. P.R . 
Ann Arbo r, Mi. 48106 
U.S.A. 

30-32 Mortimer Street 
Dept. P.R. 
London WIN 7RA 
England 

Switchable Expansion Is Here 
A PERFECT COMPANION FOR COCO 
The key to versatility is the new BT-2000 
COMP ANION. •Load 5 cartridges and enjoy the 
benefits of Push-Button selection. •SA VE CoCo's 
connector. Reduce plugging. •Indicator lights, 
know at a glance which cartridge is in use. •No 
more Turn-Offs. Switch to the next cartridge in 
your COMPANION. •Push a button to 
RESTART without turning power ON and OFF. 
S225.00 

FOR THE ADV AN CED USER AND EXPERIMENTER 
The utmost in power and versatility is the BT-1000 Expansion Interface 
Unit. •Built in supply to power your peripherals or experimenter circuits. 
•5 Expansion slots --- Internal memory decoding. •Space for your ML 
utilities in EPROM or in optional BK of RAM. $250.00. Or with BK of 
RAM, S275.00 

Write now for FREE brochure. 
Add s5.oo s & h. Check, money 
order, VISA, MC (Account no. 
and expir. dare ). COD charge 
S2.00 (req's certified check or 
money order) . Mich. residents 
add 4% sales rax. 

Also for CoCo: 
BT-1010 Parallel Printer Interface 

79.95 
BT-1020 Real Time Clock/ Calendar 

109.00 
B T-10 30 Ve rs a tile Interface Port 

69.95 

8SiC Dept. H P.O. Box 511 Ortonville, Ml 48462 

ECHNOLOGY (313) 021-6146 ,,-248 

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 they meet. Readers will help 
Molly and Sam find their way through dark and 
confusing mazes, solve word and number puzzles, 
and conquer invaders in arcade-style games. Each 
obstacle they meet is a program, on the Rainbow 
Quest cassette, ready to load and run. 

Rainbow Quest has 25 programs in all. Book 
and software are sold together in a protective stor­
age binder with complete instructions. Each Rain­
bow Quest package for the Color Computer is 
$24.97. 

To order Rainbow Quest, call toll-free for 
credit card orders, 1-800-258-5473. (In New Hamp­
shire, call 924-947 1.) Or mail your order with pay­
ment or complete credit card information 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. 
BK7391 ISBN 0-88006..064-6. 
Wayne Green Books are available at your 
local bookstore. Dealer inquiries invited. ..-331 

r Col:-;;;; child's imagination! Send me~ Rainbow Ques-;- - -
I packages for the Color Computer (BK7391) at $24.97 each. (Include 
I $2 .00 per package for shipping and handling.) 

I I D Payment Enclosed D MasterCard D VlSA D AMEX 

l Card# Exp.date ___ _ 

I Name Signature _______ _ 

I Address _________________ _ 

l City State___ Zip I 

.... ~~~~~~~~~~~~~~~~~~~~~--
_ ----~ayn~=~ks, P::'::ugh,~~~-- 34~4~J 
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NEWS 

BY SCOTT L. NORMAN 

MICRONEYE­
THE GIFT OF SIGHT 

T he Color Computer's senses are 
developing nicely. It has been easy 

to generate reasonably good speech for 
some time, and at least one voice-recog­
nition program is available. Now, an 
innovative and affordable product 
makes it possible for lucky CoCos to ac­
quire vision to go with their speech and 
hearing. 

The product is the MicronEye, a rela­
tively inexpensive video 
camera based on a new 
concept in solid-state im­
aging devices. With the 
appropriate hardware 
interface and driver soft­
ware, it can transmit bi­
nary images to a com­
puter where they can be 
displayed, stored, or ma­
nipulated by additional 
software. This opens up 
many possibilities in pat­
tern recognition, labora­
tory applications, and 
other areas. 

Micron Technology's 
breakthrough is available 
to CoCo owners. It gives 
eyes to your system. 

The MicronEye has no gray-scale capa­
bility, although there are programming 

tricks that mimic such effects. 
The camera's developer, Micron 

Technology, has thus far produced two 
different physical packages for its prod­
uct. There are interface electronics and 
software drivers tailored to the Apple II 
Plus, IBM Personal Computer, Com­
modore 64, and the CoCo (Photo l). 
Yet another model of the MicronEye 
can be used with any computer capable 

of supporting an RS-232 
port. 

At this stage, the Col­
or Computer version of 
the MicronEye is prob­
ably more exciting be­
cause of its potential 
than because of any par­
ticular application that 
has been demonstrated. 
Up until now Micron 
Technology has devoted 
more of its resources to 
the development of the 
IBM and Apple versions. 
Therefore this article is 
less a review of a finished 
product than a subjective 
preliminary evaluation. 

When I say binary im­
ages, I am referring to vi­
sual appearance, in addi­
tion to the language of 
ones and zeros by which 
the computer operates. 
On a black-and-white 
TV receiver the images 
themselves will appear in 
strict black and white. 

Photo 1. The MicronEye bullet model and ils electronics module. That length of 
bare printed circuit board is a potential weak spot. 

While the MicronEye 
is available for the 
Coco, no one claims 
that it can simply be 
plugged in and used in 
some revolutionary ap­
plication. A lot of soft-
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ware development is needed before that 
happens. Who knows, perhaps this 
piece will inspire someone to do just the 
job. 

The OpticRAM 

The key to Micron Technology's 
ability to manufacture such a reason­
ably priced product is their proprietary 
image-sensing array, known as the Op­
ticRAM. In essence, this is a 64K dy­
namic RAM with a window in the top 
of the package (Photo 2). Silicon's in­
herent photoconductivity is employed 
to make image sensors out of the indi­
vidual memory cells. 

In operation, each of the cells is ini­
tially charged to a fixed voltage and 
then remeasured after a specific time. 
Since silicon is not a perfect insulator, 
the charge would gradually leak away 
and the voltage drop to zero even if 
nothing else were done; because of its 
photoconductivity, however, this decay 
is faster where the material is illumi­
nated. If a lens focuses an image on the 
surface of the OpticRAM, the cells cor­
responding to the brighter parts of the 
image lose their charge more rapidly 
than those in the dimmer parts. 

This forms the basis for camera ac­
tion. If the voltage on a cell has fallen 
below a certain threshold by the time 
that cell is measured, a digital signal 
corresponding to "bright" (a logic 1) is 
generated; if the voltage is still above 
threshold, the "dark" signal (a logic 0) 
is sent. 

This two-level scheme is the best for 
simple systems. Although multiple 
thresholds might be established to set up 
a coarse gray scale, several bits would 
then have to be transmitted to the com­
puter for each picture element. In the 
case of the Color Computer, there 
would be no point in doing so; each dis­
play pixel can only be on or off, so any 
information about tonality would be 
lost anyway. 

The MicronEye's circuitry controls 
the entire charge/expose/measure/re­
charge cycle. It also has to perform a 
fair amount of signal processing to map 
the physical pattern of the chip's memo­
ry cells onto that of the computer's 
video display. The OpticRAM contains 
a pair of sensing arrays, each 256 ele­
ments long and 128 elements high, sepa­
rated by a nonphotosensitive strip 
about 25 elements wide. The sensor ar­
rays are actually five times as wide as 
they are high, however, and cannot sim­
ply be mapped onto the display without 
considerable distortion. 

The software furnished with the Mi­
cronEye gives you the choice of display-

ing the information from just one array 
(the bottom one) or both. Although the 
two-array scheme fills more of the 
CoCo's screen with imagery, the images 
do not match at the boundary because 
of the gap between the sensors. Differ­
ences in sensitivity across the chip can 
also make it difficult to find control set­
tings, which give a completely satisfac­
tory image in this mode. For critical 
work, it is often best to stick with a sin­
gle imaging array. 

Several choices are available for the 
resolution of the final image: 512 by 128 
elements (the left half of this image, that 
is), 256 by 128, 256 by 64, and 128 by 
64. The application will generally die-

Photo 2. The Optic RAM image sensor chip. The 
light-sensitive regions are the two horizon­
tal gray rectangles that occupy the middle of the 
chip. 

tate the user's choice of how many ele­
ments should be sampled. 

Although the OpticRAM's imaging 
cells and read/write lines are not laid 
out in the exact configuration of con­
ventional memory chips, the semicon­
ductor technology is much the same; 
this helped Micron Technology keep de­
velopment costs down. Other silicon 
image sensors, such as charge-coupled 
devices, require somewhat different 
technology and have yet to realize the 
economies of scale that are common in 
the semiconductor memory industry. 

The Hardware 

The two MicronEye packages are 
called the bullet and the camera. I had 
the opportunity to test the bullet, which 
puts the OpticRAM and a minimal 
amount of circuitry into a small cylin­
drical housing (tapped for a tripod 
screw), which attaches to a standard 
C-mount lens. The bulk of the electron­
ics resides on a separate card that plugs 

into the CoCo's cartridge port and is 
connected to the bullet by a flat 16-con­
ductor cable. Micron Technology rec­
ommends that the two be separated by 
no more than 5 feet to minimize noise 
effects; the stock cable is 4 feet long. 
Power drain on the computer is a mod­
est 5 volts at 35-50 mA. 

Most of the electronics for the cam­
era model MicronEye are located with 
the Optic RAM. The resulting package 
is still relatively compact (the CoCo in­
terface package is only about 3 Y4 by 
8Yz by 1 inches in size), and is easily 
mounted on a camera tripod. The con­
nection to the computer is made via six­
conductor modular telephone cord and 
can be fairly long. 

The RS-232 version looks like the 
camera model. It is fully self-contained, 
however, and capable of communicat­
ing with any computer that supports an 
RS-232 interface. A potential drawback 
is that communications speeds are lim­
ited by the capabilities of that inter­
face-9,600 baud is the common maxi­
mum data rate. In contrast, the CoCo 
bullet model that I tested exchanges da­
ta and commands with the computer at 
76,800 baud. 

Even at such speeds, it takes a finite 
length of time to send a picture to the 
computer. Although the exposure time 
can be as short as 1 millisecond (1/1000 
second), it still takes about 1.2 seconds 
to completely read out one of the Mi­
cronEye' s imaging arrays in the highest­
resolution mode. Thus the system is 
incapable of transmitting continuous 
action; the best you can do is a series of . 
well-frozen snapshots. 

In reality, this is not much of a draw­
back. MicronEye images are going to be 
subjected to some sort of computer pro­
cessing in any real application, and that 
takes a while; there would be no practi­
cal way to handle, say, 60 images every 
second. 

In addition to the interface electron­
ics and the sensor itself, the standard 
MicronEye kit contains a C-mount lens, 
a small tripod (actually a single post 
with three spring-loaded feet and a 
locking ball joint), a cassette with the 
demonstration programs, and a manu­
al. The lens furnished with the review 
unit had a 16 mm focal length and a 
maximum aperture of f/1.6, and fo­
cused to 0.3 meters. A fiber spacer ring 
was also furnished for closeup work; by 
unscrewing the lens and placing the ring 
between it and the MicronEye housing, 
it was possible to get down to lens-to­
subject distances of 5 or 6 inches. 

The choice of the C-mount system 
adds to the MicronEye's versatility; 
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Subroutines To Go 
Help yourself to Machine-Language Subroutines for the 

Color Computer . It's a library of useful ready-to-use 
machine-language routines. Each subroutine is on the cas­
sette ~hat is included in the package. Many of the routines 
can be used in BASIC as well as machine-language pro­
grams. You'll find ROM subroutines, which are located in the 
interpreter ROMs of the Color Computer, and RAM subrou­
tines, a collection of routines written by David McLeod . 

What's inside 
Each chapter contains a specific category of routine, giving a 
six-letter filename for each routine, a brief description of the 
routine and what it does, entry and exit requirements and a 
program listing or sample call . You'll learn about Color 
BASIC 1.1, Extended BASIC 1.0, Disk BASIC 1.0, numeric 
conversions, data processing routines, keyboard input rou­
tines, text output using high-resolution graphics, tape/ disk in­
put/ output and multiple precision routines . 

Easy to use 
Machine-Language Subroutines for the Color Computer is 
packaged for ease of use while you are working at the com­
puter. Each major section is marked with an index tab. Ap­
pendixes and an index of subroutines are included. If you are 
a machine-language programmer, you'll find Machine-Lan­
guage Subroutines for the Color Computer a valuable addi-
tion to your program library. ,,. 332 
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Machine-Language Subroutines for the Color Computer 
David D. McLeod ISBN 0-88006-070-0 CC7404 81/2x11 
$29 . 97 cassette included 

To order 
To order , call toll-free 1-800-258-5473 for credit card orders. 
Or mail your order with check or money order or complete 
credit card information to: Wayne Green Books, Retail Sales, 
Peterborough, NH 03458. Please include $3.00 per book for 
shipping and handling. WGBooks are also available at your 
local bookstore. Dealer inquiries invited. Please allow 4-6 
weeks for delivery. Orders are payable in U.S. dollars only. 

-----------------------D Yes ... Send me __ copiesof 
Machine-Language Subroutines for the Color Computer (CC7404) 
at $29.97 each, plus $3.00 per book for shipping and handllng. 

D payment enclosed D MasterCard D Visa D Am. Ex. 

Card # MC bank # 

Expiration date Signature 

Name 

Address 

Oty State Zip 

Wayne Green Books, Peterborough, NH 03458 
345B4M 



loads of TV and 16 mm movie camera 
lenses are available to the experimenter. 
There are some bizarre possibilities; I 
had the opportunity to try the demon­
strator with a 12.5- 75 mm Canon TV 
zoom lens, at which point the Micron­
Eye was clearly an attachment to the 
lens, rather than the other way around . 

The bulk of the L-shaped interface 
board is surrounded by a welded plastic 
enclosure with only the portion that en­
ters the computer protruding. I was 
happy to see gold-plated connector tabs 
on this section, but the lack of any sub­
stantial support is troublesome. As 
things stand, the weight of the entire 
electronics package is borne by the 
CoCo's internal cartridge connector 
and that cantilever section of bare 
board . There seemed to be a good 
chance of mechanical failure here, so I 
took to supporting the interface pack­
age on something during my experi­
ments. Perhaps future versions will in­
clude a.n integral support , 

Disk system operators should be 
pleased to learn that the MicronEye will 
operate in the Radio Shack Multi-Pak 
Interface (and, presumably, in other ex­
pansion units) . With a little attention to 
address offsets and a few 1/0 com-

mands, the driver software can be con­
verted to disk. Graphics screens can also 
be saved on disk for more rapid 
retrieval. 

The Software 

The Color Computer demonstration 
cassette contains four files: 
• MEYE, a Basic program that allows 
the user to experiment with the various 
p::irameters of the MicronEye system: 
number of sensor arrays, picture resolu­
tion, and exposure time; 
•MEYEOBJ, a machine-language rou­
tine that actually interfaces the comput­
er and the MicronEye; 
• MEYEASM, the Assembly-language 
source file for MEYEOBJ; and 
• MEYE2, a second Basic demonstra­
tor. It is similar to MEYE, but uses 
slightly different menus and permits ac­
cess to some different parameters. 

Since both MEYE and MEYE2 call 
MEYEOBJ when they are run, it would 
be handy to have a second copy of 
MEYEOBJ on the tape, following 
MEYE2. 

The demonstration programs pro­
vide most of the handles needed to be­
gin working with the MicronEye. For 
example, here is how MEYE's main 

menu looks when the system is first 
powered up: 

I) Run MicronEye 
2) Change Arrays Used 
3) Change Picture Size 
4) Set Exposure Time 
5) Reset to Initial Setup 
6) Exit Program 

SETUP: I ARRAY, 100 MSEC. 
256 x 128 PICTURE 

This incorporates all the options nec­
essary to gain a feeling for the appear­
ance of various picture "sizes" (resolu­
tions) . It also makes it fairly simple for 
the user to learn how critical the interac­
tion between the aperture of the lens 
and the exposure time set by the sen­
sor's electronic "shutter" can be. 

l'v1EYE2 has a slightly different 
menu, and also gives the user some in­
sight into the digital command word 
sent to define the picture-taking param­
eters. For example, you can learn that 
the command $F8 (decimal 1248) is sent 
to define the startup parameters, and 
can see how this changes with changes 
in any of them. This can come in handy 
when users write their own MicronEye 
programs. 

The programs are well documented 

- - -----------·· 
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How CHECK WITH US ... Order a special 
package with moneyback guarantee 
today! Just encl054? a voided check for 
otCoding Information with your order. Or 
.end today for our free Information 
~-We guarantee you'll be pleased. 
Visa, M.C., AMO< orders welcome. 
Shipping: $2.00 USA, 55.00 Outside USA. 

IS YOUR COMPUTER IGNORING YOU ??? 

~ 
I 

ENG SYSTEMS LABORATORIES 
8 203 Springfield Village Dri ve 

Springfield, Virginia 22 152 

11KRICKIT11 

v23 

YoL! 've jL!!!t typed ir. the Getty!!bU!"'g Addre!!s and r.ow you see that your 
compl!ter only heard l!'V~ r-y other wo!"'d! 

THE KR! CK! T CH!RPS ONLY WHEN YOUR COMPUTER HAS CAUGHT THE KEY. With 
th e Kri~ki t, the~e ift no W5~ted ~ffort pound i ng keys to make sure they 
cont ac t or looking at the sc r een after ever y character. You can keep 
your eyes on the listing and not lose your pl a c•. 

Work ~ gre~t with text e ditors and OBM?s <Tel ewriter -64 and Homebase, 
to name a ~ew ) or when enteri ng progr ams with just the BASIC 
l ine- editor i n your computer. Just plugs in! Needs no software or 
hard~are modificat i ons. Built-in spea k•r! Uses no CPU time! Vour 
computer h a• better things to do than sound key beeps. 

The Krickit has other valu~ble features, too. A convenient switch 
controls t~• Cartridge Interrupt line. Inste~d of cl umsy, messy t a pe 
on fingers 7 or B, just fl i ~ t:he ~w:i. tch to ac-::e~s Basic with a game 
p ak \n~t~lled. ·it alsc has a more accessi b le reset switch, lighted 
power indic~tors, gold edge-f i ngers and a n •xtension cable. 

we a re sure that after you try the Krickit you will never want to be 
without it. Take 30 day·s to decide you like it or return it for A 

full r e fund. 24-hour order l i ne. Order your s today for only •59.95 
<plus s hipping and handling). COD, Visa, and Mas tercard accepted . 
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Photo 3. The author's CoCo, reading its own Nanos Systems reference card. The MicronEye 's lens has 
been fitted with an extension ring for closeup work, and the bullet has been mounted atop a small pho­
tographic tripod; the subject is being held by the front legs of the tripod. Both OpticRAM arrays are 
being displayed on the TV screen. Note the mismatch (below the "Return to Basic" line). 

(complete listings, bearing the name of 
program author Larry Bugbee, are in­
cluded in the manual) and are short 
enough to encourage some experimen­
tation: 

The one obvious deficiency is the lack 
of a routine for saving an image for sub­
sequent processing. This isn't much of a 
chore; the most you need do is save the 
6,144 bytes corresponding to a hi-res 
graphics page. Th~se lie between ad­
dresses 1536 and 7679, or $0600-$1DFF 
when a cassette system is used. Various 
offsets are needed by disk system opera­
tors, but there is no major problem. 

In fact, some useful routines for sav­
ing and recalling MicronEye images 
have already been published in Color 
Computer Magazine (January 1984, p. 
93). The major opportunities for clever­
ness now lie in devising programs that 
will do useful things with the digitized 
images that the system produces. 

At the same time, the relative imma­
turity of the Color Computer imple-

mentation shows up in the demonstra­
tion programs. By way of contrast, the 
Apple software has provisions for auto­
matic exposure control under condi­
tions of changing illumination, as well 
as options for saving images on disk and 
printing them as positives or negatives. 
There is also a demonstration of gray­
scale imagery, using a superposition of 
images recorded at different exposure 
times. 

The documentation furnished with 
the Apple and IBM PC versions also in­
cludes useful treatments of topics in op­
tics and metrology. There is a discussion 
of alternative lens selection, based on 
consideration of the minimum feature 
size, which must be resolved in any par­
ticular application. Lighting is also 
treated: how to enhance contrast and 
so on. 

Using the MicronEye 

I did not find the bullet model's 
4-foot interface cable to be much of a 

handicap, although it's not hard to 
imagine remote monitoring applica­
tions in which the longer reach of the 
camera model would be necessary. The 
biggest lesson I learned from my evalua­
tion was the need for patience. 

Remember that the MicronEye pro­
duces images by "slicing" any scene it 
views at a certain voltage level; every­
thing below that level is represented as 
light, everything above as dark. Since 
the OpticRAM's output voltage is a lin­
ear function of the amount of light fall­
ing on it, two regions whose images dif­
fer only slightly in luminance can end 
up on opposite sides of the threshold. In 
conventional terms, the MicronEye is 
an extremely high-contrast device. 

This is a common failing of inexpen­
sive photodetectors. The human eye 
and photographic film respond loga­
rithmically to changes in light intensity, 
allowing them to handle an enormous 
dynamic range of scene luminance. It 
takes a more complex detector structure 
than the MicronEye's to achieve this, 
however. Thus the user must learn that 
a small change in illumination, lens ap­
erture, or exposure time can make a big 
difference in the appearance of the 
image. 

While the aperture is adjusted me­
chanically, exposure time is controlled 
electronically through the interface pro­
grams; there is no shutter in the conven­
tional sense. The MicronEye's crystal­
controlled circuitry helps keep exposure 
timing reliable. 

Any major changes in the exposure 
setting are best handled by invoking the 
appropriate option from one of the 
demonstration programs. Once you are 
close to the desired result, though, both 
programs let you make minor changes 
while watching the image on the screen. 
The CoCo's up- and down-arrow keys 
lengthen and shorten the exposure peri­
od, respectively. This is a very conve-

IT'S SIMPLE •• • CALL AND SA VE MONEY! 

Since 1978 1-800-841-0860 GA. & INFO 
912-377-7120 

DIRECT MARKETING 
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nient feature, but one that is not well 
highlighted in the manual. 

The exposure times required for typi­
cal applications are not outlandish. 
Most of my experiments were con­
ducted indoors, using only the regular 
incandescent lighting in my den. Typi­
cal settings for reading text or graphs 
printed on light paper were f/2 at 
0.3--0.5 seconds. My photographic ex­
posure meter indicated that film with an 
exposure index (E.I. rating) of about 10 
would have required roughly the same. 

This is not exactly world-beating sen­
sitivity, but it does indicate that you can 
use the MicronEye in applications 
where only conventional lighting is 
available. 

After I set up the MicronEye and tar­
get, obtaining an image was just a mat­
ter of setting the focus, choosing an ex­
posure time, and watching the video 
screen while I varied the lens aperture 
by hand. Once a rough image was visi­
ble, I usually found it best to adjust the 
focus before attempting to refine the ex­
posure. There is a good reason: Optical 
images have the highest contrast when 
they are in focus, so you need the best 
possible focus before attempting to 
properly position the MicronEye's own 
high-contrast characteristics on the 
scene's luminance distribution. 

Once the initial thrill of seeing a de­
cent image wears off, the user will gen­
erally notice that the MicronEye exhib­
its geometrical distortion. This comes 
about because the arrangement of light 
sensors on the chip does not correspond 
to the arrangement of pixels on the vid­
eo screen. 

When a single array was used in the 
256-by-128 resolution mode, I found 
the MicronEye's field of view to be 
compressed by about 2.16:1 in the hori-

zontal direction. That is, at the particu­
lar lens-to-subject distance I was using 
(about 125 mm), the 16 mm lens cov­
ered a region 44 mm wide and 11 mm 
high. This was converted to fill a video 
display 176 mm wide and 95 mm high; 
the result was obviously squashed 
horizontally. 

This would be of little consequence in 
an actual image-processing application, 
since different mathematical scale fac­
tors could easily be defined for the hori­
zontal and vertical directions. It is an­
noying for visual observations, though. 
Fortunately, there is an easy way out. 
By switching to the mode in which the 
left half of a 512-by-128-element picture 
was displayed, I reduced the compres­
sion factor in my closeup experiments 
to about 1.28: 1. This might be im­
proved a little at longer working dis­
tances, where the distortions of the 
wide-angle lens are less important. 

Some Possible Applications 
As some of the accompanying photos 

show, the MicronEye is capable of pro­
ducing legible images of small print 
when used with a closeup lens. There 
can be no mistaking the fact that a sen­
sor composed of discrete elements is 
used; nevertheless, the resolution is 
quite respectable. 

This opens the possibility of all sorts 
of pattern-recognition experiinents. 
Pattern recognition is one of the hot ar­
eas of computer science and robotics, 
and while the amateur experimenter is 
unlikely to make any major break­
throughs, there is a lot to be learned and 
a lot of fun to be had. The MicronEye 
provides a low-cost entry to the 
field-provided you are clever enough 
in your programming. 

The device can also be used to get lab-

' ( 

oratory data into the computer for anal­
ysis. Any sort of experiment that pro­
duces a strip chart recording or other 
graph is fair game; once again, the key 
is in the analytical software. It would be 
easy to convert a photographic closeup 
stand (which usually comes with a pair 
of floodlight mounts) to hold the Mi­
cronEye, providing the user with a solid 
chart-reading station. 

I have already mentioned remote 
monitoring applications. Once images 
can be digitized and recorded, it be­
comes simple to compare them and 
look for changes. Perhaps my lab back­
ground is showing, but I can imagine all 
sorts of uses for a computer system that 
can take action when the visual appear­
ance of something changes. 

I haven't even touched on the purely 
graphics aspects of the MicronEye. It 
should be possible to use it as one ele­
ment in a computer graphics system, al­
lowing the artistically inclined to create 
video images at least partially derived 
from hard copy. Use of the CoCo's 
coarser-resolution modes would permit 
color variations to enhance MicronEye 
imagery, as well. 

These are just a few thoughts about 
the possibilities of this interesting new 
device. Like the computer itself, the Mi­
cronEye is likely to flourish as more and 
more people have the opportunity to 
work with it and to generate their own 
ideas. 

(The MicronEye costs $295 and re­
quires a 16K, Extended Color Basic 
CoCo. Write Micron Technology Inc. , 
2805 E. Columbia Road, Boise, ID 
83706; phone 208-383-400:>.)• 

Address co"espondence to Scott 
Nonnan, 8 Doris Road, Framingham, 
.MA 01701. 

-

Photo 4a. Video display of crossed millimeter scales, illustrating the horizon­
tal compression of the MicronEye's 256-by-128-element mode. The small di­
visions on the vertical scale are actually 1 mm apart, just like the divisions on 
the horizontal scale. 

Photo 4b. A closer approximation to an accurate picture can be obtained 
by switching to the 512-by-128 (left half) mode. The graininess is a result of 
the layout of the MicronEye's sensor cells. 
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TUTORIAL 

BY MARK D. GOODWIN 

JOURNEY TO THE CENTER 
OF THE ROM PART VII 

T his month's journey through the Color Basic ROM looks at areas such 
as the FOR, END, STOP, CONT, CLEAR, RUN, GO and RETURN 

commands; the interpreter routine; the keyboard routine; and the evaluate­
expression routine. This Part VII of the series covers memory locations AD47 
to B34A.-eds. 

Address correspondence to Mark Goodwin, Star Route 79, Box 103, Or­
land, ME 04472. 

AD47-AD9D Color Basic FOR Command AD98-AD99 
AD9A-AD9B 
AD9C-AD9D 

Save it 
A=FOR token 
Save it 

AD47-AD48 
AD49-AD4A 
AD4B-AD4D 
AD4E-AD50 
AD51-AD52 
AD53-AD54 
AD55-AD56 
AD57-AD58 
AD59-AD5A 
ADSB-ADSD 
AD5E-AD60 
AD61-AD62 
AD63-AD64 

AD65-AD66 
AD67-AD69 
AD6A-AD6C 
AD6D-AD6F 
AD70-AD71 
AD72-AD73 
AD74-AD75 
AD76-AD77 
AD78-AD7B 
AD7C-AD7E 
AD7F-AD81 
AD82-AD84 
AD85-AD86 
AD87-AD88 
AD89-AD8A 
ADSB-ADSC 
ADSD-ADSF 
AD90-AD92 
AD93-AD95 
AD96-AD97 

A= FOR flag value 
Set the FOR flag 
Do LET 
Scan the stack for a matching VARPTR 
Clean up the stack 
Jump if a matching FOR frame wasn't found 
X=start of the FOR frame 
Remove the FOR frame from the stack 
B =number of words for memory check 
Do memory check 
Scan to the next Basic statement 
D =current Basic line number 
Save the current Basic line number and the NEXT 
ESP 
B=TO token 
Check the syntax 
Check for a TM error 
Evaluate the expression 
B=(SFI) 
Mask the sign bit 
Combine the sign with (MSBI) 
Save the adjusted MSBI 
Y =return address 
Save the TO value 
X =STEP default pointer 
Move it to FP AC! 
Get the next Basic character 
STEP token? 
Jump if it isn't a STEP token 
Bump the ESP to the next character 
Evaluate the expression 
B=(SFI) 
Save the STEP value 
D=FOR VARPTR 
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AD9E-ADE3 Interpreter Routine 

AD9E-ADAO 
ADA1-ADA2 
ADA3-ADA4 
ADA5-ADA6 
ADA7-ADA8 
ADA9-ADAA 
ADAB-ADAC 
ADAD-ADAE 
ADAF-ADBO 
ADBl-ADB3 
ADB4-ADB5 
ADB6-ADB7 
ADB8-ADB9 
ADBA-ADBB 
ADBC-ADBD 
ADBE-ADBF 
ADCO-ADCI 
ADC2-ADC3 
ADC4-ADC5 
ADC6-ADC7 
ADCS 
ADC9-ADCC 
ADCD-ADCE 
ADCF-ADDO 
ADDl-ADD3 
ADD4 
ADD5-ADD6 
ADD7 
ADD8-ADD9 
ADDA-ADDB 

Call the Extended Color Basic link 
Enable the interrupts 
Check for BREAK or shifted @ 

X =current ESP 
Save it as the location of the last byte executed 
A = next Basic character 
Jump if it's the end of the line 
Colon? 
Jump if it's a colon 
Display SN error message 
X =next Basic line pointer 
Save it 
Jump if it's the end of the program 
D =current Basic line number 
Save it 
Save the new ESP 
Bump the ESP to the next character 
Interpret the Basic statement 
Loop until the end of the program 
Jump if it's the end of the line 
Token? 
Jump if it isn't a token 
Token > SKIPF? 
Jump if the token > SKIPF 
X =start of the jump table 
Figure table offset 
B =table offset 
Point to the jump address 
Bump the ESP to the next character 
Jump to the routine 
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Listing continued 

AD DC-AD DD 
ADDE-ADDF 
ADEO-ADE3 

Token =TAB( to <? 
Jump if the token= TAB( to< 
Jump to the Extended Color Basic statements link 

ADE4-ADEA Color Basic RESTORE Command 

ADE4-ADE5 
ADE6-ADE7 
ADE8-ADE9 
ADEA 

X =start of the Basic program pointer 
Decrement it 
Save it as the READ pointer 
Return 

ADEB-AEOI Keyboard Routine 

ADEB-ADED 
ADEE-ADEF 
ADFO-ADFI 
ADF2-ADF3 
ADF4-ADF5 
ADF6-ADF7 
ADF8-ADF9 
ADFA 
ADFB-ADFD 
AD FE-AD FF 
AEOO-AEOI 

Scan the keyboard 
Jump if a key wasn't pressed 
Break? 
Jump if it's a break 
Shifted@? 
Jump if it's a shifted @ 
Save the value of the last key pressed 
Return 
Scan the keyboard 
Loop until a key is pressed 
Jump 

AE02-AE08 Color Basic END Command 
AE02-AE04 
AE05-AE06 
AE07-AE08 

Do CLOSE 
Get the next Basic character 
Jump 

AE09-AE2F Color Basic STOP Command or Break 
Routine 

AE09-AEOA 
AEOB- AEOC 
AEOD-AEOE 
AEOF-AEIO 
AEll - AEl2 
AE13-AE14 
AE15-AEl6 
AE17- AE19 
AEIA-AEIB 
AEIC-AEID 
AEIE-AEIF 
AE20-AE21 
AE22-AE23 
AE24-AE26 
AE27-AE28 
AE29-AE2C 
AE2D-AE2F 

Set carry to signal break 
Jump if it's not the end of the Basic statement 
X =current ESP 
Save it as the location of the last byte executed 
Save the break flag 
Clean up the stack 
X =current Basic iine number 
Command mode? 
Jump if it's the command mode 
Save the break line number 
X =location of the last byte executed 
Save it as the break ESP 
Current device= video display 
X = break message pointer 
Break? 
Jump if no break 
Jump 

AE30-AE40 Color Basic CONT Command 

AE30-AE31 
AE32-AE33 
AE34-AE35 
AE36-AE39 
AE3A-AE3B 
AE3C-AE3D 
AE3E-AE3F 
AE40 

Jump if it's the end of the Basic statement 
B = CN error code 
X =break ESP 
Display CN error message if no break 
Save the break ESP as the current ESP 
X =break line number 
Save it as the current Basic line number 
Return 

AE41-AE74 Color Basic CLEAR Command 

AE41-AE42 
AE43-AE45 
AE46-AE47 
AE48-AE49 
AE4A-AE4B 
AE4C-AE4D 
AE4E-AE50 
AE51-AE53 
AE54-AE55 

Jump if it's the end of the Basic statement 
D =number of bytes of string space 
Save it 
X =start of the reserved-memory pointer 
Get the next Basic character 
Jump if it's the end of the Basic statement 
Check the syntax 
X =new start of the reserved-memory pointer 
Decrement it 

AE56-AE57 
AE58-AE59 
AE5A-AE5B 
AE5C-AE5D 
AE5E-AE5F 
AE60-AE61 
AE62-AE64 
AE65-AE66 
AE67-AE68 
AE69-AE6A 
AE6B-AE6C 
AE6D-AE6E 
AE6F-AE71 
AE72-AE74 

Enough RAM? 
Jump if there isn't enough RAM 
D =start of the reserved-memory pointer 
Figure the new start of the string-space pointer 
Jump if there isn't enough RAM 
U =new start of the string-space pointer 
Enough stack space? 
Jump if there isn't enough RAM 
Overlay the Basic program? 
Jump if it will overlay the Basic program 
Save the new start of the string-space pointer 
Save the new start of the reserved-memory pointer 
Reset the Basic pointers 
Display OM error message 

AE75- AE85 Color Basic RUN Command 

AE75-AE77 
AE78-AE7A 
AE7B-AE7C 
AE7D-AE80 
AE81-AE83 
AE84-AE85 

Call the Extended Color Basic link 
Do CLOSE 
Get the next Basic character 
Jump if it's the end of the Basic statement 
Reset the Basic pointers 
Jump 

AE86-AEBF Color Basic GO Command 
AE86-AE87 
AE88-AE89 
AE8A-AE8B 
AE8C-AE8D 
AE8E-AE8F 
AE90-AE91 
AE92-AE93 
AE94-AE% 
AE97-AE98 
AE99-AE9A 
AE9B-AE9C 
AE9D-AE9E 
AE9F-AEAO 
AEAl-AEA3 
AEA4-AEA5 
AEA6-AEA8 
AEA9-AEAA 
AEAB-AEAC 
AEAD-AEAE 
AEAF-AEBI 
AEB2-AEB3 

AEB4-AEB5 
AEB6-AEB8 
AEB9-AEBA 
AEBB-AEBC 
AEBD-AEBE 
AEBF 

B =current Basic character 
Get the next Basic character 
TO token? 
Jump if it's a TO token 
SUB token? 
Jump if it isn't a SUB token 
B =number of words for memory check 
Do memory check 
U =current ESP 
X =current Basic line number 
A=SUB token 
Save the GOSUB frame 
Do GOTO 
Jump to the interpreter 
Get the next Basic character 
Evaluate the line number 
Bump the ESP to the end of the line 
Bump the adjusted ESP 
D =GOTO line number 
GOTO line number > current Basic line number? 
Jump if the GOTO line number > the current Basic 
line number 
X =start of the Basic-program pointer 
Locate the GOTO line 
Display UL error message if the line wasn't found 
Decrement the memory pointer 
Save it as the new ESP 
Return 

AECO-AEDF Color Basic RETURN Command 

AECO-AECl 
AEC2-AEC3 
AEC4-AEC5 
AEC6-AEC8 
AEC9-AECA 
AECB-AECC 
AECD-AECE 
AECF-AEDO 
AED1-AED3 
AED2-AED3 
AED4-AED6 
AED7-AED9 
AEDA-AEDB 
AEDC-AEDD 
AEDE-AEDF 

Jump if it's not the end of the Basic statement 
A= dummy V ARPTR value 
Save it 
Scan the stack 
Reset the stack pointer 
Stack character= SUB token? 
Jump if it's a SUB token 
B = RG error code 
Ignore 
B =UL error code 
Display the error message 
Display SN error message 
Get the stack frame 
Save the new Basic line number 
Save the new ESP 
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Listing continued 

AEEO-AEE4 Color Basic DATA Command 

AEEO--AEEI 
AEE2-AEE4 

Bump the ESP to the next Basic statement 
Ignore 

AEE3-AEE7 Color Basic REM or ' Command 

AEE3-AEE4 
AEE5-AEE6 
AEE7 

Bump the ESP to the end of the Basic line 
Save the new ESP 
Return 

AEE8-AF13 Scan Routine 

AEE8-AEE9 
AEEA-AEEB 
AEEB 
AEEC-AEED 
AEEE 
AEEF-AEFO 
AEFl-AEF2 
AEF3-AEF4 
AEF5-AEF6 
AEF7-AEF8 
AEF9-AEFA 
AEFB-AEFC 
AEFD-AEFE 
AEFF-AFOO 
AFOl-AF02 
AF03-AF04 
AF05-AF06 
AF07 
AF08-AF09 
AFOA-AFOB 
AFOC-AFOD 
AFOE-AFOF 
AFIO--AFII 
AF12-AFl3 

B =character to find 
Ignore 
B =character to find 
Save the character to find 
B =stop scan character 
X =current ESP 
A =stop scan character 
B =character to find 
Save .the character to find 
A =next Basic character 
Jump if it's the end of the line 
Save the character to find 
Character found? 
Jump if the character has been found 
Bump the ESP 
Character= quotation mark? 
Loop if it's a quotation mark 
Bump the character 
Jump if it isn't a function prebyte 
Bump the ESP 
IF token? 
Loop if it isn't an IF token 
Bump the IF counter 
Loop until the scan is done 

AF14-AF41 Color Basic IF Command 

AF14-AFI6 
AFI7-AF18 
AFl9-AFIA 
AFIB-AFIC 
AF ID-AF IE 
AFIF-AF21 
AF22-AF23 
AF24-AF25 
AF26-AF27 
AF28-AF29 
AF2A 
AF2B-AF2C 
AF2D-AF2E 
AF2F-AF30 
AF31-AF32 
AF33-AF34 
AF35-AF36 
AF37-AF38 
AF39-AF3A 
AF3B-AF3E 
AF3F-AF41 

Evaluate the expression 
Get the next Basic character 
Go token? 
Jump if it's a GO token 
B =THEN token 
Check the syntax 
A=(EXPI) 
Jump if true 
If counter= zero 
Find the end of the line 
End of the line? 
Jump if it's the end of the line 
Get the next character 
ELSE token? 
Loop if it isn't an ELSE token 
Decrement the IF counter 
Loop until the proper ELSE is found 
Get the next character 
Get the next character 
Do GOTO if it's numeric 
Jump to the interpreter 

AF42-AF66 Color Basic ON Command 

AF42-AF44 
AF45-AF46 
AF47-AF49 
AF4A-AF4B 
AF4C-AF4D 
AF4E-AF4F 
AF50--AF51 
AF52-AF53 
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Evaluate the expression 
B=GO token 
Check the syntax 
Save the next Basic character 
SUB token? 
Jump if it's a SUB token 
TO token? 
Jump if it isn't a TO token 

AF54-AF55 
AF56-AF57 
AF58-AF59 
AF5A-AF5C 
AF5D-AF5E 
AF5F-AF60 
AF61-AF62 
AF63-AF64 
AF65-AF66 

Decrement the line-number counter 
Jump if the line number hasn't been located 
Get the Basic character 
Join the GO code 
Bump the ESP to the next character 
Evaluate the line number 
Next character a comma? 
Loop if it's a comma 
Get the token and return 

AF67-AF88 ASCD to Binary (Unsigned 16-Bit) 

AF67-AF68 
AF69-AF6A 
AF6B-AF6C 
AF6D-AF6E 
AF6F-AF70 
AF71-AF72 
AF73-AF74 
AF75-AF76 
AF77-AF78 
AF79-AF7A 
AF7B-AF7C 
AF7D-AF7E 
AF7F-AF80 
AF81-AF82 
AF83-AF84 
AF85-AF86 
AF87-AF88 

Zero X 
Save it as the current result 
Jump if the character isn't numeric 
A= binary value of the digit 
Save it 
D =current result 
Total too large? 
Jump if it's too large 
D=D*2 
D=D*4 
D=D*5 
D=D*lO 
Add the value of the digit into B 
Adjust D for a carry 
Save the new result 
Get the next character 
Loop until done 

AF89-AFCE Let Routine 
AF89-AF8B 

AF8C-AF8D 

AF8E-AF8F 

AF90--AF92 

AF93-AF94 

AF95-AF96 

AF97-AF99 
AF9A-AF9B 

AF9C 

AF9D-AF9F 

AFAO--AFA3 

AFA4-AFA5 

AFA6-AFA7 

AFA8-AFA9 

AF AA-AF AC 

AFAD-AFAE 

AFAF-AFBO 

AFB1-AFB2 

AFB3-AFB5 

AFB6-AFB7 

AFB8-AFBA 

AFBB-AFBD 

AFBE-AFBF 

AFCO--AFC2 

AFC3-AFC4 

AFC5-AFC6 

AFC7-AFC8 

AFC9-AFCA 

AFCB-AFCD 

AFCE 

X=VARPTR 

Save it as the current V ARPTR 

B =equal token 
Check the syntax 

A =current NTF 

Save the current NTF 

Evaluate the expression 
Get the old NTF 

Set carry according to the old NTF 

Check for a TM error 

Jump if it's numeric 

X =string V ARPTR 

D =start of the string-space pointer 

String in string space? 

Jump if the string is in string space 

String in the program 

Jump if the string is in the program 

B = string length 

Open up string space 

X =string VARPTR 

Move the string into string space 

X=dummy VARPTR 

Save the string VARPTR 

Reset the temporary string area 

U =string VARPTR 

X =LET VARPTR 

A= string length and Y =string address 
Save the string length 

Save the string address 

Return 

AFCF-AFDS Color Basic ?REDO Message 

AFD6-BOE7 Color Basic INPUT and READ Commands 

AFD6-AFD7 
AFD8-AFD9 

B = FD error code 
Current device= keyboard? 

Lis1ing con1inued 
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.FOR FREE 
CATALOG . . . . 

ABC'S IN COl,_OR . . . . . . 
In the ABC program, all 26 letters spring up in 
color to the familiar ABC tune. Then, co lorful 
detailed pictures depicting each individual letter 
of the alphabet appear one by one. Your child's 
fascination will 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 

J.OYSTICK 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 child 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 will 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. ....... Tape: $18.95 

. Tape: $18.95 Disk : $22.95 CoCo 16k ECB .. 
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 realizes 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 companies offer a discount for policy holders which 
have complete inventories on file. TC - Inventory is designed to help 
you organize, maintain, and compile 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 
designeq 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, TOP 100, Atari ® , 

Apple ® , Commodore 64 ® , and VIC 20 ® . 
...-389 

P.O. Box 2477 Gaithe~sburg, Marv!and 20879 (301) 963-3848 
., See List of Advertisers on page 131 HOT CoCo May 1984 121 



Listing continued 

AFDA-AFDB Jump if it's the keyboard B071-B072 X =input pointer 

AFDC-AFDE Jump to the error routine B073-B074 String delimiter= input character 

AFDF-AFEO A= READ/ INPUT flag B075-B076 Quotation mark? 

AFEl-AFE2 Jump if INPUT B077-B078 Jump if it's a quotation mark 

AFE3-AFE4 X =READ tine number B079-B07A Decrement the input pointer 

AFE5-AFE6 Save it as the current Basic tine number B07B Zero A 

AFE7-AFE9 Display SN error message B07C- B07D Save it as the string delimiter 

AFEA-AFEC X =?REDO message pointer B07E-B080 Check the current device 

AFED-AFEF Display the message B08 1-B082 Current device= cassette? 

AFFO-AFFI X=last ESP B083-B084 Jump if it's the cassette 

AFF2-AFF3 Save it as the current ESP B085-B086 A=colon 
AFF4 Return B087- B088 Save it as the string delimiter 

AFF5-AFF6 B = ID error code B089-B08A A=comma 
AFF7-AFF8 X =current Basic line number B08B-B08C Save it as the string delimiter 
AFF9-AFFA Command mode? B08D-B08F Build a string entry 

AFFB-AFFC Display ID error message if it's the command mode B090-B092 Update the input pointer 

AFFD-AFFE Get the input B093-B095 Variable = string 
AFFF-BOOO Current device= keyboard B096-B097 Jump 
BOO! Return B098-B09A Do ASCII to binary 
B002-B003 Next character= number sign? B09B-B09D Variable= FP ACI 
B004-B006 Jump if it isn't a number sign B09E- B09F Get the next input character 
B007- B008 Set the current device BOAO-BOAI Jump if it's the end of the input 
B009-BOOB File OPEN? BOA2-BOA3 Comma? 
BOOC- BOOE Check the syntax BOA4-BOA7 Jump if it isn't a comma 

BOOF- BOIO Next character= quotation mark? BOA8- BOA9 X =updated input pointer 

BOl l-BOl2 Jump if it isn't a quotation mark BOAA-BOAB Save it 

BOl3-B015 Build a string entry BOAC- BOAD X = last ESP 

B016-BOl7 B =semicolon BOAE- BOAF Save it as the current ESP 

BOl8-BOIA Check the syntax BOBO-BOB I Get the next character 

BOIB-BOID Display the prompting message BOB2-BOB3 Jump if it's the end of the Basic statement 

BOIE-B020 X =start of the input buffer BOB4-BOB6 Check the syntax 

B021-B022 Flag the end of the input BOB7-BOB8 Loop 

B023-B024 Current device = keyboard? BOB9-BOBA Save the READ pointer as the ESP 

B025-B026 Jump if it isn't the keyboard BOBB-BOBO Bump it to the end of the statement 

B027-B028 Get the keyboard input BOBE- BOBF Bump the READ pointer 

B029-B02A B=comma BOCO Check the READ character 

B02B-B02C Save it in the bu ff er BOCl-BOC2 Jump if it's a colon 

B02D-B02E Jump BOC3- BOC4 B =OD error code 

B02F-B031 Display a question mark BOC5-BOC6 U =next Basic tine pointer 

B032-B034 Display a space BOC7- BOC8 Jump if it's the end of the program 

B035-B037 Get the keyboard input BOC9- BOCA D =Basic line number 

B038-B039 Jump if no break BOCB- BOCC Save it as the READ line number 

B03A-B03B Clean up the stack BOCD-BOCE A = next READ character 

B03C-B03E Jump BOCF- BODO DATA token? 

B03F-B040 B = IE error code BODl-BOD2 Loop if it isn't a DATA token 

B041-B042 EOF? BOD3-BOD4 Jump 

B043-B044 Jump ifEOF BOD5-BOD6 X =input pointer 

B045 Return BOD7-BOD8 B =READ/ INPUT flag 

B046-B047 X =current READ pointer BOD9-BODC Jump ifREAD 

B048-B049 A=READ code BODO- BODE A= next input character 

B049 A= INPUT code BODF- BOEO Jump if it's the end of the input 

B04A-B04B Set the READ/ INPUT flag BOEl-BOE3 X =?EXTRA IGNORED message pointer 

B04C-B04D Save the input pointer BOE4-BOE6 Display the message 

B04E-B050 Locate the variable BOE7 Return 

B051-B052 Save the V ARPTR 

B053-B054 X =current ESP BOE8-BOF7 Color Basic ?EXTRA IGNORED Message 
B055-B056 Save the ESP 
B057-B058 X =input pointer BOF8-B140 Color Basic NEXT Command 
B059-B05A A= input character BOF8-BOF9 Jump if it's not the end of the Basic statement 
B05B-B05C Jump if it isn't the end of the input BOFA-BOFB X =default NEXT VARPTR 
B05D-B05E A= READ/ INPUT flag BOFC-BOFD Jump 
B05F-B060 Jump if READ BOFE-BIOO X =NEXT VARPTR 
B061-B063 Call the Extended Color Basic link BIOl-BI02 Save it 
B064-B066 Display a question mark BI03-Bl05 Scan the stack 
B067-B068 Get the keyboard input BI06-BI07 Jump if the FOR frame was found 
B069-B06A Save the input pointer as the current ESP BI08-BI09 B =NF error code 
B06B-B06C Get the next character BIOA- BIOB Display NF error message 
B06D-B06E B =current NTF BIOC-BIOD Reset the stack pointer 
B06F-B070 Jump if it's numeric BIOE-BIOF Bump the stack memory pointer 

Listing continued 
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ListinR continued 

BllO-Bll2 
Bll3-Bll4 
Bll5-Bll6 
Bl17-Bll8 
B!l9-BllB 
BllC-BllE 
BllF-Bl20 
Bl21-Bl23 
Bl2A-Bl2B 
Bl26-Bl27 
Bl28-Bl29 
Bl2A-Bl2B 
Bl2C-Bl2E 
Bl2F-B130 
Bl31-B133 
Bl34-Bl36 
Bl37-B138 
B139-Bl3A 
B13B-Bl3C 
Bl3D-Bl3E 
Bl3F-Bl40 

FPACI =STEP value 
A =sign of the STEP value 
Save it 
X =NEXT VARPTR 
FPACI =STEP value plus variable's value 
Variable=FPACI 
X =TO value pointer 
Compare it to FP AC! 
FOR done? 
Jump if it's done 
X =NEXT line number 
Save it as the current Basic line number 
X=NEXTESP 
Save it as the current ESP 
Jump to the interpreter 
Remove the FOR frame from the stack 
Get the next character 
Comma? 
Jump if it isn't a comma 
Bump the ESP to the next character 
Loop until the NEXT is done 

B141-B155 Evaluate-Expression Routine 

Bl41-Bl42 
Bl43-Bl44 
Bl45-Bl47 
Bl46-Bl47 
Bl48-Bl49 
Bl4A-Bl4B 
Bl4C-Bl4D 
Bl4E-Bl50 
Bl4F-Bl50 
Bl51-Bl52 
Bl53-Bl55 

Evaluate the expression 
Clear carry for a numeric result 
Ignore 
Set carry for a string result 
Set zero according to NTF 
Jump if testing for a string 
Return if the result is numeric 
Ignore 
Return if the result is a string 
B =TM error code 
Display TM error message 

B156-B34A Main Evaluate-Expression Routine 

Bl56-Bl57 
Bl58 
Bl59-Bl5B 
Bl5A-Bl5B 
Bl5C-Bl5D 
Bl5E-Bl5F 
Bl60-Bl62 
Bl63-Bl65 
Bl66-BI67 
Bl68-BI69 
Bl6A-Bl6B 
Bl6C-Bl6D 
Bl6E-Bl6F 
Bl70-Bl71 
Bl72-Bl73 
8174 
8175-Bl76 
8177-8178 
8179-Bl7A 

817B-817C 
817D-817E 
817F-8180 
Bl81-Bl82 
Bl83-8184 
Bl85-8188 
8189-BIBA 
818B-Bl8C 
818D-818E 
BIBF-8192 
8193-Bl94 
8195-Bl96 
8197 

Decrement the ESP 
A= dummy precedence value 
Ignore 
Save the token 
Save the precedence value 
8 =number of words for memory check 
Do memory check 
Evaluate the next character 
Clear the < = > flag 
Get the next character 
Adjust it for < = > 
Jump if it's less than a> token 
Greater than a< token? 
Jump if it's greater than a< token 
Equal token? 
Multiply the token by two 
Combine it with the last token 
Illegal use of<=>? 
Display SN error message if it's an illegal use of 
<=> 
Save the new < = > flag 
Bump the ESP to the next character 
Loop 
<=>used? 
Jump if<=> used 
Jump if the token is out of range 
Token= plus sign to OR? 
Jump if the token is< plus sign 
Combine the NTF with the token 
Jump if string plus sign 
Adjust the token 
Save it 
A=token*2 

L1stinx con1in11ed 
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The Intelligent Communications Package 
COLORCOM/E, the most popular smart terminal program for the Color Com­
puter, has just gotten smarter. In fact , from now on, we're going to call it The 
Intelligent Terminal program. 

The new DISK COLORCOM/E contains a unique COMMAND MODE that 
allows you to set up complete communications sessions in advance. Anything 
you normally do from the keyboard DISK COLORCOM/E can do all by itself. 
Log-on, log-off, read and store messages, disconnect, transmit and receive 
files, dial auto-dial modems, - anything! DISK COLORCOM/E will even make 
decisions based upon how the host responds. 

Here are some examples of how YOU might want to use the new DISK 
COLORCOM/E. 

• Call your favorite bulletin board, download all messages addressed to 
you, log off, and write the messages to a disk file. AND do all of this with 
one keystrokel 

• Call Dow Jones, log on and get the latest prices on your favorite stocks, 
and then log off. Again all with ONE keystroke. 

• With an Autodial modem let COLORCOM/E Make your calls for you at 
3:00 A.M. when rates are cheap. Then read the results with your morn­
ing coffee. 

In addition we've added 64K support and your choice of number of characters 
per line. Of course you still get the regular COLORCOM/E features such as 
upload/download, graphics, easy storing and printing of data, and much more. 
For 16, 32 or 64K disk systems. 

COLORCOM/E Disk $49.95 

COMPLETE YOUR WORD PROCESSOR 

SPELL-RITE 
THE Cassette Spelling Verifier 

You've got the best word processor. Now complete your system with the best 
spelling verifier. Spell-Rite is a convenient, fast way to insure that all of your 
documents are letter perfect Spell-Rite was designed specifically for 
cassette-based word processors. Like Yours! 

Spell-Rite is EASY to use, completely menu driven. 

Spell-Rite is FAST! You can verify a 1000 word document in under9 minutes 
· including cassette 1/0. 

Spell-Rite is COMPLETE. It comes with its own 10,000 + word dictionary 
which you can expand. Also included is a superb manual. 

Spell-Rite works with any word processor that generates ASCII tape files, such 
as Color Scripsit, Super Color Writer and Telewriter 64. 32K of RAM and 
Extended Basic are required. 

Cassettes and manual $59.95 

Send check or money order for total purchase price, plus $1.50 S&H. Charge 
cards: Include all ~mbossed information. 
D Spell-Rite D Send Free Catalog .-154 

D Disk Colorcom/E 
SEND to 

Name 
Address 

Eigen 
Systems 

P.O. Box 180006 
Austin, Texas 78718 

(512) 837-4665 
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Listing continued 

Bl98-Bl99 A=token*3 B223-B225 Call the Extended Color Basic link 
Bl9A-Bl9C X =function-table pointer B226-B227 NTF =numeric 
Bi9D-Bl9E Point to the proper function B228-B229 Get the next character 
Bl9F-BlAO Get the last precedence value B22A-B22B Jump if it's nonnumeric 
BIAl-BlA2 Last precedence value > current precedence value? B22C-B22E Jump if it's numeric 

BlA3-BIA4 Jump if the last precedence value > the current B22F-B231 Alphabetic? 
precedence value B232-B233 Jump if it's alphabetic 

BlA5-BlA6 Check for a TM error B234-B235 Decimal point? 
BlA7-BlA8 Save the last precedence value B236-B237 Jump if it's a decimal point 
BlA9-BlAA Do the function B238- B239 Minus token? 
BlAB-BlAC X= <=>flag B23A-B23B Jump if it's a minus token 
BIAD-BIAE Get the last precedence value B23C-B23D Plus token? 
BlAF-BIBO Jump if not < = > B23E-B23F Jump if it's a plus token 
Bl Bl Dummy precedence value? B240--B241 Quotation mark? 
BIB2-BIB5 Jump if it's a dummy precedence value B242-B243 Jump if it isn't a quotation mark 
BlB6-BIB7 Jump B244-B245 X =current ESP 
BlB8-BlB9 Set carry according to NTF B246-B248 Build a string entry 
Bl BA Put it in B B249-B24A X = string ending address 
BlBB-BIBC Decrement the ESP B24B-B24C Save it as the current ESP 
BIBD-BIBF X = function-table pointer B24D Return 
BlCO-BlCl Save the new < = > flag B24E-B24F NOT token? 
BlC2-BlC3 NTF =numeric B250-B251 Jump if it isn't a NOT token 

BIC4-BlC5 Do the function B252-B253 A = NOT precedence value 

BIC6-BIC7 X =current ESP B254-B256 Evaluate the expression 

BIC8-BlCA Jump B257-B259 D =integer result 

Bl CB Precedence value for < = > B25A Invert the MSB 

BlCC-BlCD Jump address for <=> B25B Invert the LSB 

BICE-Bl CF Last precedence value > current precedence value? B25C-B25E Save it as the current result 

BlDO-BlDl Jump if the last precedence value > the current B25F Bump the character 

precedence value B260-B261 Jump if it's a function prebyte 

BlD2-BlD3 Jump B262-B263 Check the syntax 

BID4-BlD5 D =current-function address B264-B266 Evaluate the expression 

BlD6-BlD7 Save it B267-B268 B =right parenthesis 

BlD8-BlD9 Do the function B269-B26B Ignore 

BlDA-BlDB B =dummy token B26A-B26B B = left parenthesis 

BlDC-BlDE Loop B26C-B26E Ignore 

BlDF-BIEI Display SN error message B26D-B26E B=comma 

BlE2-BIE3 B=(SFI) B26F-B272 Character in B =ESP character? 

BIE4-BIE5 A= current precedence value B273-B274 Display SN error message if they don't match 

BIE6-BIE7 Y =function address B275-B276 Bump the ESP to the next character 

BIE8-BIE9 Save (SF!) B277-B278 B =SN error code 

BIEA-BIEB B=(EXPI) B279-B27B Display SN error message 

BIEC-BIED X=(MSBl) and (NMSBl) B27C-B27D A= negation precedence value 

BIEE-BIEF U=(NNMSBI) and (LSBl) B27E-B280 Evaluate the expression 

BIFO-BIFI Save the value B281-B283 Negate the current result 

BlF2-BIF3 Do the function B284-B286 Evaluate the variable 

BIF4-BIF5 Zero X B287-B288 Save the V ARPTR 

BIF6-BIF7 A= precedence value B289-B28A A =current NTF 
BIF8-BlF9 Jump if it's a dummy precedence value B28B-B28C Jump if it's a string 
BlFA-BIFB < = > precedence value? B28D-B28F FPACl =variable's value 
BIFC-BIFD Jump if it's a<=> precedence value B290-B291 Bump the ESP to the next character 
BIFE-B200 Check for a TM error B292-B293 B=token 
B201-B202 Save the < = > flag B294 B=token*2 
B203-B204 Get the precedence value B295-B296 Bump the ESP to the next character 
B205-B206 NOT precedence value? B297-B298 Color Basic token? 
B207-B208 Jump if it's a NOT precedence value B299-B29A Jump if it's a Color Basic token 
B209-B20A Minus precedence value B29B-B29E Jump to the Extended Color Basic Functions link 
B20B-B20C Jump if it's a minus precedence value B29F-B2AO Save the token offset 
B20D Shift the precedence value B2Al-B2A2 Token < LEFT$? 
B20E-B20F Save it B2A3-B2A4 Jump if the token< LEFT$ 
B210-B211 Get the floating-point value B2A5-B2A6 Token > = INKEY$? 
B212-B213 Save (EXP2) B2A7-B2A8 Jump if the token > = INKEY$ 
B214-B215 Save (MSB2) and (NMSB2) B2A9-B2AA Check the syntax 
B216-B217 Save (NNMSB2) and (LSB2) B2AB-B2AC A=token 
B218-B219 Get (SF2) B2AD-B2AE Token>= POINT? 
B21A-B21B Save it B2AF-B2BO Jump if the token > = POINT 
B21C-B21D Combine (SF!) and (SF2) B2Bl-B2B3 Evaluate the expression 
B21E-B21F Save it B2B4-B2B5 Check the syntax 
B220-B221 B=(EXPI) B2B6-B2B8 Check for a TM error 
B222 Return B2B9-B2BA A=token 

Listing continued 
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Listing continued 

B2BB-B2BC 
B2BD-B2BE 
B2BF-B2Cl 
B2C2-B2C3 
B2C4--B2C5 
B2C6-B2C8 
B2C7-B2C8 
B2C9- B2CA 
B2CB-B2CD 
B2CE 
B2CF-B2DO 
B2Dl-B2D3 
82D4-B2D5 
B2D5 
82D6-B2D7 
B2D8-B2DA 
82D8-B2DC 
82DD-B2DF 
B2EO-B2E2 
B2E3-B2E4 
B2E5-B2E6 
B2E7-82E8 
B2E9- 82EA 
82E8-B2EC 
B2ED-B2EE 
82EF-B2FO 
82Fl-82F3 
B2F4-B2F6 
B2F7- 82F8 
B2F9- B2FA 
82FB-B2FC 
82FD-82FE 
B2FF-B300 
B301-B303 
8304-B306 
8307-B308 
B309-830A 
B30B- B30C 
830D-B30F 
8310-B31 l 
B312-B313 
8314-B315 
8316-8318 
8319-831A 
8318-B3IC 
83ID-B3IE 
83IF-8320 
832I-B322 
8323-8324 
B325-B326 
B327 
8328-B329 
B32A-B32B 
832C 
832D 
832E-B32F 
B330-B331 
8332-B333 
B334-B335 
8336-8337 
8338-B339 
833A-833B 
B33C-B33D 
B33E 
833F-B340 
8341 
8342-B343 
B344-B345 
8346-8347 
B348-B34A 

U =string V ARPTR 
Save the token and the string V ARPTR 
Evaluate the expression 
A=token 
Save the token and the 8-bit value 
Ignore 
Check the syntax 
Get the token offset 
X =functions jump table 
Pointer to the proper jump address 
Do the function 
Check for a TM error 
A=OR flag 
A=AND flag 
Save the AND/ OR flag 
Convert the current result to an integer 
Save the first value 
Move FPAC2 to FPACI 
Convert the second value to an integer 
OR? 
Jump if OR 
A= MSB2 AND MSB I 
B = LSB2 AND LS81 
Jump 
A=MSB2 OR MSBI 
B=LSB20R LSBI 
Save D as the current result 
Check NTF 
Jump if it's a string 
A=(SF2) 
Mask it for the sign 
Combine the sign with (MSB2) 
Save it 
X = FP AC2 pointer 
Compare FPAC2 to FPACI 
Save the result in FPACI 
NTF =numeric 
Adjust < = > value 
Clean up string space 
Save string! length 
Save string! address 
X = string2 V ARPTR 
Clean up string space 
A= string I length 
Save string2 length 
String! length = string2 length? 
Jump if they are equal 
A=l 
Jump if string! length > string2 length 
Save string! length 
A = - I 
Save the string-comparison flag 
U = string I length 
Bump stringl length 
String! done? 
Jump if string! isn't done 
B =comparison flag 
Jump 
A = next string2 character 
String2 character= string I character? 
Jump if they match 
B = -I 
Jump if string! character < string2 character 
B=l 
Bump the comparison value 
Shift the comparison value 
Mask it for true/ false 
Jump if false 
8= - I 
Save 8 as the current result• 

.,. See List of Advertisers on page 131 

We Have it Your Way 
Whether you're using cassette or disk , we have the right systems 
software for you . Not games. but serious software for putting your 
computer to work . 

WORD PROCESSING SOFTWARE 
SPELL 'N FIX finds and fixes your spelling and typographical er­
rors . Cassette or disk versions cost just $69 .29 with a 20.000 
word dictionary. FLEX version $178.58. 
75.000 word optional dictionary costs $50 additional. 
ALL-IN-ONE editor / word processor/ mailing list program costs 
$50 (STAR-DOS version) or $75 (FLEX version) . 

DISK OPERATING SYSTEMS 
STAR-DOS provides the power of a big DOS with the simplicity 
of standard R/ S disk format. $49 .90 for 16K-64K systems . 
STAR-FLEX is a full implementation of FLEX™ (a trademark of 
Technical Systems Consultants Inc .) for the Color Computer. 
$225 includes text editor. macro assembler. and HUMBUG 
debugger program . 

SYSTEMS SOFTWARE 
HUMBUG is the famous 6809 monitor/ debugger adapted to the 
CoCo . $39.95 for 16K or 32K disk or tape systems; $59 .95 for 
64K systems using STAR-DOS or FLEX; $29.95 for the MC-10. 
REMOTERM lets a terminal or modem control the CoCo or 
MC-10 for $19.95. Disk or cassette . . 
COMMTERM communications terminal program for the MC-10 
costs just $19.95 . 
NEWTALK reads out memory contents in words through the TV 
speaker. $20. Disk or cassette . 

HOME FINANCE 
CHECK 'N TAX lets you check on your bank . Not just a 
checkbook balancing program, but a help at tax time too . $50, 
disk only . 

EDUCATION 
Numerical Methods is a college level course on computer 
mathematics. $75, disk or cassette . 

GAMES 
SHRINK is our version of Eliza for $15. Disk or cassette. 
THREE-D teaches spatial relationships through three­
dimensional tic tac toe . $25, disk or cassette. 

STAR-KITS .,-432 

PO. BOX 209-H 
MT. KISCO , NY 10549 
(914) 241-0287 

HOT CoCo May 1984 125 



~The Educated Guest_ 

This month's column explores the 
use of Assembly language in ed­

ucational programming. Every four 
months or so, I hope to include an As­
sembly-language application for you 
to review and use. Even if you are not 
interested in becoming an Assembly­
language programmer, at the end of 
this article I will ask you for program 
ideas to get "other guys" to work on. 

Now, before I continue, consider 
the pros and cons of Assembly lan­
guage versus Basic. 

Why Assembly Language? 

The main argument for using As­
sembly language is its speed. In writing 
educational software speed is one of 
the most important considerations. 
Research shows that a quick presenta­
tion with learner involvement is the 
most effective means of instruction. 

Through Assembly language the 
programmer has at his disposal the 
full potential of the computer. The 
programs are more memory efficient 
and allow for comprehensive coverage 
of content. The programmer has full 
control of key functions and can con­
trol the use and purpose of special 
keys such as break or clear. Assembly­
language programs are also more dif­
ficult for students to tamper with. You 
could use Assembly language in the 
following ways: 
•An educational program might re­
quire a foreground and background 
task. For example, you might want a 
software clock running while the stu­
dent performs educational tasks. You 
can call the clock when you need to 
time a particular response. 
• It is often desirable to mix graphics 
with text to provide a particular dis­
play. You can use the Basic DRAW 
statements, but a machine-language 
implementation is much faster. 
•You might want to add music with 
more than one voice to enhance an ed­
ucational program. 
• You might need an Assembly-lan­
guage implementation to control ex­
ternal devices. For example, you 
might need to control light and appli-
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ance modules in an environmental­
control program for a handicapped 
student. 

Learning Assembly language helps 
you become a better Basic program­
mer. You learn to make use of the un­
documented routines and how to 
POKE and PEEK those special ef­
fects . Or, think of it as a new educa­
tional adventure . 

The Case Against Assembly Language 

It takes time to develop an Assem­
bly-language program. It can take as 
much as 10 times as long as for a Basic 
program. Educators with limited time 
need a faster solution. 

Assembly-language programmers of­
ten use ROM routines that can change 
from one version of ROM to the next. 
Assembly language can limit the equip­
ment used for a particular program. 

Relocatable or position-indepen­
dent code does not solve the problem 
since you cannot assume that the ed­
ucator has the skill and resources 
needed to move the code when re­
quired. Many cassette-based pro­
grams do not work with disk systems 
without relocating or changing the 
code. Assembly-language programs 
are more difficult to convert from one 
type of computer to another. 

Converting a program from Color 
Computer Basic to Apple Basic is 
tough enough, but try converting an 
assembled program from 6809 to 
6502. The screen memory map of the 
Apple is a nightmare! 

There is a much wider audience for 
the Basic program and there are more 
educators who have the skills to 
change a Basic program to meet in-

dividual student needs. 
There are many routines, programs, 

and languages that can help overcome 
the shortcomings of Basic without the 
headache of writing in machine- or 
Assembly-code. Compiled versions of 
Basic and Basic-language compilers 
are becoming more common. So are 
routines that let you add clocks, four­
voice music, and graphics with text to 
Basic programs. Alternative languages 
such as Forth let you perform some of 
those less traditional applications such 
as accessing the real world outside the 
computer. 

Tackling the Task 

First, you need a few tools. Unless 
you are willing to POKE each value of 
a machine code into memory (and ful­
ly understand conversions from bina­
ry, decimal, and hexadecimal), you 
should have an editor/ assembler. I 
purchased the EDT ASM + ROM 
pack from Radio Shack (cat. no. 26-
3250), and have since patched this ver­
sion to disk. Radio Shack now puts 
out a disk version. 

I recommend that you purchase a 
few good books as guides. TRS-80 
Color Computer Assembly-Language 
Programming, by William Barden Jr. 
(Radio Shack cat. no. 62-2077) is help­
ful, as is Assembly-Language Graph­
ics for the TRS-80 Color Computer, 
by Don and Kurt Inman (Reston Pub­
lishing Co.). Be aware that each of 
these books uses a different editor/ 
assembler. For a more comprehensive 
and more difficult treatment of the 
subject I recommend Lance Leven­
thal's 6809 Assembly-Language Pro­
gramming (Osborne/ McGraw-Hill). 

The Program Listing this month 
will help you learn Assembly lan­
guage. It is not, as such, an education­
al program, but it lets you take an As­
sembly-language program and convert 
it to one in independent Basic (a sort 
of reverse-Basic compiler). You can 
write short Assembly routines to mix 
with Basic for certain effects. 

Your first task is to write a short As­
sembly-language program and com-



The Educated Guest ______________ ____ ~ 
pile it onto disk or cassette. When 
writing an Assembly-language pro­
gram use an ORG address of 3FOO hex 
(16128) or greater to protect the Basic 
program. Be sure to note the first and 
last locations of the assembled pro­
gram and where it starts. Load and 
run my program (MTOBSA VE). 

When the program starts, input the 
starting location of the assembled pro­
gram when it is loaded into memory. 
Indicate the program's starting loca­
tion, the last location it uses, and the 
name you used to compile it. Then, in­
put the name you will use to save the 
program. MTOBSA VE then loads in 
the assembled program, converts the 
assembled code into POKE values 
needed for a Basic program, and saves 
the program back to disk or cassette as 
a complete Basic program. 

You can now load and run the re­
sulting program as you would any 
Basic program and see your assembled 
program implemented through Basic. 

As a beginner you will want to write 
and test short Assembly routines, but 
they are of little use unless you can mix 
them with Basic commands to handle 
more complex tasks. MTOBSA VE 
helps you mix the Assembly routine 
with a Basic program. 

There is a short routine on page 49 
of Assembly Language Graphics that 
inverts the video text screen from 
black-on-green letters to green-on­
black . Assemble this program to disk 
or cassette and use MTOBSA VE to 
create a Basic program. Next, edit the 
Basic program to include more com­
plex Basic functions before using the 
Assembly routine. You might use Ba­
sic to create the instructional display 
you would like and call the Invert rou­
tine (X = USRO(O)) to emphasize the 
material. 

A Trick in Basic 

MTOBSA VE uses the CLEAR 
statement in an unusual way. The pro­
gram first calls for the starting loca­
tion of the Assembly code. That value 
is POKEd into memory. I use the loca­
tion in a CLEAR statement and call 
back the value saved with a PEEK 
statement so the value can be used 
later. 

You can also use this technique if 
you have a program that does a lot of 
string or variable manipulation. In the 
middle of the program, much of this 
becomes excess garbage you want to 
get rid of. 

POKE any values you want to save 
into a protected area of memory, and 
use the CLEAR command to wipe out 
the garbage. Use PEEK to call back 
your protected values and you have a 
clean slate with unwanted variables 
initialized to null or zero. See if you 
can figure out how to use PRINT and 
the V ARPTR command to save and 
retrieve strings before and after a 
CLEAR. 

Program Suggestions 
For the Other Guy 

In an upcoming issue I will share my 
first Assembly-language program. In 
the meantime tell me what you would 
like to see the experts do with 
Assembly language to improve the 
quality of educational programs. If 
you have assembled a masterpiece or 
even a quickie let me share it with our 
readers. 

I close with suggestions for writers 
of commercial programs. 
• I would like to see more programs 
that make use of the speed and alter­
natives available through Assembly 
language. 
•I would like to see more programs 
that tell in hours, minutes and seconds 
when a response began and ended (not 
just the duration). 
• I would like to see animation that 
gives a child better understanding of 
how something works. 
•If a program is written in Assembly 
language, it should be position 
independent. 
e I would prefer that the program au­
tomatically adjust to the system on 
which it is used. A teacher or parent 
shouldn't have to relocate a program 
if disk is used instead of cassette, or if 
32K is used instead of 16K. 
•If the program will not adjust auto­
matically, then include different ver­
sions for different systems. 
• Make the program flexible enough 
so that the teacher or parent does not 
need to know Assembly language to 
alter content for the child. 

If you have other suggestions, let 
me hear them and I will discuss them 
in future columns. 

Here is one final challenge for those 
of you with advanced programming 
skills. I would like to see a comprehen­
sive article on writing programs (in 
both Basic and Assembly language), 
that will adjust to different system re­
quirements . 

The program might have a 

preloader that senses the amount of 
memory (PEEK (39-40)) and if the 
disk controller is connected (PEEK 
(188)). The preloader loads in the 
main program at a location offset to 
the specific system requirements. It 
senses if a printer is attached and pro­
vides a user test to determine which 
baud rate will be used by the 
program. • 

Contact Charles Santee with any 
questions or responses c/ o HOT 
CoCo, 80 Pine St., Peterborough, NH 
03458. 

10 '***** MTOBSAVE ***** ASSEMBL 
Y TO BASIC LANGUAGE PROGRAM **** 
* 
20 INPUT "FIRST ADDRESS ";SA$:SA= 
VAL ( SA$) :Sl=INT(SA/256) :S2=SA- IN 
T(SA/256)*256:CLS:POKE &H500 ,Sl : 
POKE &H501 ,S2 
30 CLEAR 1000,SA-l:SA=PEEK(&H500 
)*256+PEEK(&H501)- l: SA$=STR$(SA) 
40 I NPUT "START ADDRESS " ; BG$ : BG = 
VAL(BG$) :INPUT "END ADDRESS ";ED$ 
: ED=VAL(ED$) 
50 DIM A$(30) 
60 INPUT"MACHINE FILE";NM$ 
70 IF PEEK(l88) = 1 4 THEN LOADM 
NM$ : GOTO 80 
75 CLOADM NM$ 
80 C=0 
90 FOR A=SA+l TO ED 
100 B=PEEK(A) :B$=HEX$(B) :IF LEN( 
B$)<2 THEN B$="0"+B$ 
11 0 C$(C)=C$(C) +B$:IF LEN(C$(C)) 
>200 THEN C=C+l 
120 NEXT 
130 A$(0)= "10 CLEAR 1000,"+SA$ 
140 FOR A=0 TO C:LN$=STR$(A+l l): 
A$(A+l )=LN$+ " C$("+RIGHT$(STR$(A 
+l) , 1) +") ="+CHR$(34) +C$(A) +CHR$( 
34) :NEXT 
150 LN$=STR$(A+ll) : A$(A+l)=LN $+ " 

FOR A = 1 TO "+STR$(A) 
160 LN$=STR$(A+l2) : A$(A+2)=LN$+ " 

FOR B= l TO INT(LEN(C$(A))/2)" 
170 LN$=STR$(A+l3) :A$(A+3)=LN$+" 

L="+SA$+"+B" 
180 LN$=STR$(A+l4) :A$ (A+4) =LN$ +" 

V$=MID$(C$(A) , B*2-l,2)" 
190 LN$=STR$(A+l5) :A $(A+5)=LN $+ " 

V=VAL("+CHR$(34)+"&H"+CHR$(34)+ 
n+V$) " 
200 LN$=STR$(A+l6) : A$(A+6) =Lil$+" 

POKE L,V" 
210 LN$=STR$(A+l7) : A$(A+7) =LN$+ " 

NEXT B: NEXT A" 
220 LN$=STR$(A+l8) : A$(A+8) =LN$+ " 

DEFUSR0="+BG$ 
230 LN$=STR$(A+l9) :A$(A+9) =L N$+ " 

X=USR0 ( 0)" 
240 INPUT"BASIC FILE NAME";BF$ 
250 IF PEEK(l88)=6 THEN 330 
260 BF$=BF$+ "/BAS " 
270 OPEN "0 ", 11 , BFS 
280 FOR B=l TO A+ll 
290 PRINT#l , A$(B) 
300 NEXT B 
310 CLOSE#! 
320 END 
330 OPEN "0 ", #- 1, BFS 
340 FOR B=l TO A+ll 
350 PRINTl-l,A$(B) 
360 NEXT B 
370 CLOSE# -1 
3 80 END 

Program Listing. MTOBSAVE 
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Two New Uses for RENUM 
I've found two new uses for the Color Computer RE­

NUM command that I hope will be helpful. 
After buying a disk drive, I found myself editing pro­

grams to fit into the slightly reduced available memory. 
Not having a program-compressor utility, I started re­
moving REMs manually, and soon found that the program 
called the REM lines as well as the first line after the 
remark. I had to change all lines that called the REM line to 
the next line number used. 

Here's a different method. It is slow for long programs, 
but it is easier and faster than the manual method. First, 
type RENUM and hit enter. Next, remove a remark line, 
type RENUM and hit enter. Remove one line at a time. 

The RENUM subroutine moves the lines after the one 
erased up, and all calls to the removed line call the next line 
instead. Program Listings 1 and 2 show a test of this tech­
nique, before and after. 

If the program is long, the RENUM command takes 
longer, but the technique is useful, until you find a utility 
program to replace it. 

Another use for the RENUM command is to find the 
lines that call any given line. In Listing 1, RENUM the pro­
gram. Retype line 50 using any line number from 41-49 or 
51-59 and delete line 50. RENUM the program again and it 
should be identical to the original program, but the com­
puter shows: 

UL 50 IN 20 
UL 50 IN 90 

So line 50 is called by lines 20 and 90. 
Again, there are utilities that do this more easily and 

faster but if you do not have them, these techniques help . 

10 CLS 
20 GOSUB 50 
30 PRINT "THE END" 
40 END 

Dwight A. Spitzer 
Mio, MI 

50 REM -- DELAY SUBROUTINE 
60 FOR DE=l TO 500 
70 NEXT DE 
80 RETURN 
90 GOTO 50 
100 GOTO 60 

Program Listing 1. Before RENUM 
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10 CLS 
20 GO SUB 50 
30 PRINT "THE END" 
40 END 
50 FOR DE=l TO 500 
60 NEXT DE 
70 RETURN 
80 GOTO 50 
90 GOTO 50 

Program Listing 2. After RENUM 

The Fourth Color Set 
Much has been written about mixing or overlapping 

PMODEs 3 and 4 to get a black, red, blue, and white color 
set. This is done by executing PMODE4:SCREEN1,l: 
PMODE3. However, I have seen no mention of the fourth 
color set, which contains dark green, medium green, gray 
green, and light green. This color set is accessed by 
PMODE4,l:SCREEN1,0:PMODE3,1 when mixing modes. 

A better way of accessing the two extra color sets is by ex­
ecuting a PMODE3:SCREEN1 followed by a POKE 
65314,248 for the black, red, blue, white color set, or a 
POKE65314,240 for the four shades of green color set. 

One advantage of this method is that it is easy to switch 
between these color sets and also between the two normal 
color sets. To switch to a different color set you execute the 
POKE that corresponds with that color set. To get color set 
0, do a POKE65314,192. For color set 1, do a POKE 
65314,200. 

A second advantage is that by using the POKEs you can 
get the extra colors from PMODEl. This is not possible by 
switching modes. To get the extra colors for PMODEl use 

10 PMODE4,l:SCREEN1,l:PCLS 
20 FOR X= 1 TO 255 
30 CIRCLE(l28,96) ,40,7 
40 POKE 178,X 
50 LINE(20,20)-(60,60) ,PSET,BF 
6 0 PA I NT ( 12 8 , 7 8) , , 7 
70 REM PAINT MUST HAVE BOTH COMM 
AS INCLUDED AFTER THE RIGHT PARE 
NTHESIS WITH NOTHING BETWEEN THE 
M 
80 PCLS:NEXT X 

Program Listing 3. The Fourth Color Set 



the same POKEs as with PMODE3. Switching color sets is 
also easy from PMODEI, again using the same POKEs for 
each color set as used for PMODE3. 

64K for Coco 2 

Keith Campbell 
Salem, VA 

Upgrading the CoCo 2 to 64K is a simple procedure. 
First, open the case by removing seven screws, one of which 
is located under the "opening case will void warranty" 
label. There are eight 16K RAMs located directly under the 
top of the keyboard. Removing the keyboard will make re­
placing the RAMs easier. Carefully pull the keyboard cable 
out of the connector on the circuit board. Then carefully re­
move the eight RAMs: U14 through U21. Replace these 
with 4164, 200ns RAMs. 

Between U 6 and U7 is a solder pad labeled W 1. There are 
several solder pads in that area, so be sure you are on the 
one nearest the W 1. A jumper must be formed between W 1 
and the pad directly above it. 

On my board, there are two pads directly above WI: Sol­
der the jumper to them. After installing the jumper, replace 
the cable for the keyboard. You should check your work, 
making sure the ICs are installed in the right direction. Use 
a small cordless solder gun, and be sure you have no static 
charge in your body when working with the ICs. You now 
have 64K in the CoCo 2. 

Verne R. Winter, Jr. 
Des Moines, IA 

RF Interference 
From the Keyboard 

It seems the calculator style-keyboard is a major cause of 
RF interference on the Color Computer. When I removed 
the keyboard, the screen on my monitor was perfectly 
clean, so I knew the keyboard was most likely the culprit. 

To correct the problem I cut out a piece of aluminum foil 
to the shape of the backside of the keyboard, along with a 
small tab to attach to the top of the RF shielding cover on 
the motherboard (Fig. 1). 

Next, I taped the aluminum foil to the back of the key­
board and inserted the keyboard back into the socket. Then 
I attached the tab to the RF cover with a small piece of tape 
and checked to make sure the connections were good. The 
interference on the monitor was reduced significantly. 

Jack Shaffer 
Oakwood, IL 

cS: CONNECTOR r' cy •W'~'~' 

BACKSIDE OF KEYBOARD 

Fig. I. RF Shield for the Keyboard 

Cursor and Prompt for 64K 
For all the Color Computer fans who are tired of watch­

ing a flashing colored box as a cursor-how about getting a 
nice big OK on the screen when your favorite program has 
just bombed? 

110 ERROR 
OK 

I have come up with a solution if your CoCo has been 
modified for 64K RAM operation. Otherwise you are un­
able to perform this patch because it takes place in what is 
normally ROM. This patch can be either a direct command 
or can be inserted into a Basic program. 

Direct Method: Once you are in the 64K RAM mode, 
POKE in the following: 
•To change the prompt to [ + +] POKE &HABEE, 
&H2B: POKE &HABEF, &H2B and press enter. 
•To change the cursor to a steady cyan box POKE 
&HA1A6, &H80 and press enter. 

Program Method: Use the following program with 64K 
RAM program ready in your drive or tape deck. 

10 LOADM"64K RAM": EXEC: 'For disk operation 
15 'CLOADM"64K RAM": EXEC: 'For tape operation 
20 POKE &HABEE, &H2B: POKE &HABEF, &H2B 
30 POKE &HA1A6, &HBO 
40 NEW 

If you prefer some other prompt, try any other ASCII 
value instead of &H2B ( + 4- ). As for the cursor, the only 
other value worth trying would be &HCO. It gives a flash­
ing blue cursor. 

Edgar Poulin 
Sherbrooke, Quebec, Canada 

Disable Extended Basic 
While trying to write programs that were compatible 

with non-Extended Color Computers on my Extended ma­
chine, I decided that the best way to be certain I didn't use 
Extended functions or commands was to disable my Ex­
tended Basic ROM. 

After some experimenting and looking at memory maps, 
I have found that if you type POKE298,0:POKE 303,0 the 
computer no longer recognizes Extended Basic words. In 
order to restore your Extended Basic, just type POKE 
298,25:POKE303,14 or do a cold start. The reset button 
does not restore the Extended Basic. 

Kevin Derby 
Lubbock, TX 

Tape EDTASM+ To Disk 
If you have a 32K CoCo and bought the EDT ASM + 

cartridge before adding disks, you can capture the program 
for use with the disk system. You must be a cheapskate like 
I am since it will still use cassettes for its own files. Code as­
sembled in memory can be transferred to disk with 
SA VEM. The following procedure yields a version that as­
sembles into high RAM. 
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ReadersForum1 ________ ___ -----~----~---, 
First bring up the system with the EDT ASM + cartridge. 

Do PCLEAR 1. Type in and run the following Basic pro­
gram: 

IO CLEAR 100, 5632 
. 21 FOR X = 5632 TO 15871 

30 POKE X,PEEK(43520+X) 
40 NEXT X 
50 POKE 5633,62 

Then do CSA YEM "EDT ASM + ",&H3DFF,&Hl600. 
You can later transfer it to disk with appropriate 

CLOADM and SA YEM commands when running with the 
disk cartridge. 

The final POKE in the Basic program relocates the work 
area above the new location of the code. lt yields about 16K 
bytes for work area and assembled code. The EDT ASM + 
code itself appears to be completely relocatabie . 

Charles P. Werner 
San Jose, CA 

20 REM *PUT MAIN PROGRAM TO SE'f 
UP TEXT HERE (30 - 240)* 
30 REM SAMPLE PROGRAM 
40 CLS:PRINT" ******SAMPLE DUM 
P******" 
50 PRINT "PUT ANY TEXT HERE" 
60 PRINT"THE PRINTER WILL GIVE Y 
OU A PRINTOUT OF EXACTLY"; 
70 . PRINT"WHAT IS ON THE SCREEN A 
T THE TIME THE SUBROUTINE IS RUN 

" . 
80 PRINT:PRINT"***************** 
**********" 
90 PRINT "TEXT-SCREEN DUMPT TO P 
RINTER":PRINT"WRITTEN BY ANDREW 
C. HALTER 
100 PRINT:PRINT"********•******* 
**********" 
110 PRINT:PRINT" ***PRESS ANY 
KEY TO DUMP***" 
120 A$=INKEY$:IF A$="" THEN GOTO 
120 
130 GOSUB 150 
140 GOTO 20 
150 FOR 1=1024 TO 153~ 
160 X=PEEK(I) 
170 X$=CHR$ (X) 
180 IF X>=0 AND X<32 THEN X$=CHR 
$(X+96) :GO'l'O 200 
190 IF X>95 AND X<l28 THEN X$=CH 
R$(X-64) :GOTO 200 
200 IF I/32=INT(I/32) THEN PRINT 
#- 2 
210 PRIN'l'# - 2 ,X$; 
220 NEX'I I 
230 PRINT# - 2 
240 RETURN 

Program Lisiing 4. Text-Dump Routinf 
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1 IF PEEK (16057)<>50 THEN CLEA 
R 200,16048:FOR !=33465 TO 3356 
6:POKE I - 17408,PEEK(I) :NEXT ELS 
E 5 
2 FOR I =0TO 2:POKE 1606l+I,18:N 
EXT:l=l6158 
3 POKE I , 38 : POKE I+l , 3:POKE 1+2 
,126:POKE I+3,13l:POKE I+4,34:P 
OKE 1+5,126 
4 POKE I+6,164:POKE I+7,76 
5 POKE 411,62:RUN 10 
10 REM ** YOUR PROGRAM BEGINS H 
ERE ** 

Program Listing 5. Brfak Disable 

Whai's the Value of Pi? 
My beautiful new CoCo disappointed me at first by its 

reluctance to tell me the value of Pi, and its unwillingness to 
express angles in degTees except when nudged by the con­
verter 57.29577951. The entry ATN(1)*4, I soon found, 
gave the value of Pi. I was able to display the sines of angles 
from 0 to 90 degrees in steps of 10 degrees with the follow­
ing routine: 

10 X=ATN(l)•2 
20 FORA = OTOXSTEPX/9 
30 B=SIN(A) 
40 PRINT A•90/X,B 
50 NEXT A 
60 END 

Keith Robertson 
Australia 

POKE, PEEK and ASCII 
You have probably noticed that when you POKE text or 

graphics characters on the text screen (1024 to 1535) the 
POKE and PEEK values for characters are not always the 
same as the ASCII numbers. This gets frustrating when you 
want to exanline the text screen using PEEK. Table 1 shows 
how you can find what number to POKE to produce tht 
desired ASCH and graphics characi.ers. 

Program Listing 4 is a short routine to produce a text­
screert' dump of any text screen. 

Andrew C. Halter 
Vaiencia, PA 

Disable ihe Break Key aud Pause Control 
Program Listing 5 disables the break key and pauses 

control for i 6K and 32K macnlues. 

Timothy vv-ehner 
Yale, Mi 

_J 
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COMING 
NEXT MONTH 
Get even more 

mileage from your 
Color Computer 
with the features, 
simulations, and 
real-world applica­
tions found in 
June's HOT 
coco. 

Anatomy of an 
Assembly Lan­
guage Game begins 

CRIMKER 
~k:Meeli~11 
(cJl't9] 

a much-requested series that guides you into 
confident Assembly-language programming. Au­

thor Mike Meehan 
will teach and 
entertain you with 
Croaker. 

Put yourself 
behind the control 
panel in a busy 
airport traffic 
tower and discover 
pressure and chal­
lenge with Airport 
Controller. After 

safely landing your first DC-10 you can trot at 
Bringrnee Downs racetrack to win big. 

Better still, learn 
to earn with Stock ,,. • 1 

Lmtl : 
Market Simulator. It 
will prepare you for 
some real-life situa­
tions where your skills 
could make all the 
difference. 

,. 
I.~ ; 

If it's math work 
you or your chil­
dren need, the frac­
tion and numbers 
game called Wacko 
is your answer. 

I 
'1111 
:Dill 
: lllJ 
:(ml ,. 

!Jill 
JB;: 

1m1m: 
f!IDJl!: 

In the "arts, " Graphically Speaking looks at 
three-dimensional 
figures for truly ef­
fective graphics 
techniques. 

Be sure to join 
us for informative 
reviews, features, 
hardware tips, the 
regular columns, 
and much more. 
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.------Doctor ASCII __ 
by Richard E. Esposi.to 

Got a problem with your Color Computer? Ask 
Doctor ASCII to solve it. Write to Doctor ASCII, 
HOT CoCo,. Pine St., Peterborough, NH 03458. 

Q. Radio Shack advertising is lacking in regards to their 
new OS-9 software package. I have an E board converted 
to 64K using Frank Hogg's directions and a Radio Shack 
disk system. Will the OS-9 package run on my system as is? 
Radio Shack has a different drive system for sale with the 
newer CoCo. Are there significant differences that won't 
let OS-9 run on the older CoCos? 

Gerald Casey 
Prince Rupert, BC 

A. OS-9 will run on any 64K CoCo, old or new. As far as 
the drives are concerned, see the next letter. 

Q. I bought a Color Computer 2 with Extended Basic and 
16K RAM. Can you tell me what kind of board I have? 
How can I tell one type from another? Are there any major 
component differences (other than the keyboard) between 
current and immediate past production models? I've heard 
that some computer companies have continued to offer es­
tablished computer models, yet have done major down­
grades on internal or assembly techniques. Has this hap­
pened to CoCo? 

George Cross 
San Antonio, TX 

A. You have a new board that was designed to fit into the 
smaller CoCo 2 case. On older CoCos, the board-identifi­
cation letter appeared on the PC board just below the 
ROM-pack port along with a board number with the com­
puter facing you. The most recent version of CoCo prior to 
the CoCo 2 had a number only and this is the one that is 
commonly referred to as the F board. Using that logic, I 
guess that would give you a G board. 

The power supply in the CoCo 2 is different from the one 
used in previous CoCos. It does not supply 12 volts. Be­
cause of this, Radio Shack has come out with a new disk 
controller that gets its 12-volt supply from the disk-drive 
power supply. The two major differences are that an older 
CoCo disk controller will not work without modifying its 
PC board, and you cannot use 4116 dynamic RAMs to pig­
gyback your memory to 32K. If you want to piggyback 
your memory to 32K on a CoCo 2, you must use the newer 
2118 16K RAMs that need only + 5 volts. If you decide to 
upgrade to 64K, the operation on a CoCo 2 is easier than 
ever and uses standard 4164 dynamic RAMs. 

I would not call the CoCo 2 a downgrade because it is 
functionally equivalent to the original. It was redesigned to 
take advantage of the latest technology. An advantage of 
the Coco 2 is that it eliminates the possibility of frying your 
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chips when 12 volts gets into a circuit designed for 5 if 
someone should accidentally plug in or unplug a ROM 
pack with the power on. 

Q. In your January 1984 column, you referenced a Basic 
merge program for tape. HOT CoCo in the June 1983 issue 
also ran a Basic merge program, which works for both tape 
and disk and does not require that you save the program 
first in ASCII format as the disk MERGE command does. 

Robert P. Bussell 
Lexington Park, MD 

A. Sorry to have overlooked your program, especially 
since it was published in this magazine. I try to keep this 
column unbiased and I will make references to a helpful ar­
ticle even if it is published in a competing magazine. Those 
of you in need of a merge program should take note that 
Bob's program, although written in Assembly language, is 
accompanied by a Basic POKE routine so that you can en­
ter his program even if you do not own an assembler. 

Q. I have a 64K CoCo with a disk drive. I have some Basic 
programs that run fine without the disk controller plugged 
in, but give errors like OM ERROR-LINE 10 with the 
disk drive connected. Is there a way to run these programs 
from disk? 

John P. Stowe 
San Francisco, CA 

A. With the disk plugged in, you have 2K less RAM avail­
able for your Basic programs. If the program does not use 
graphics, you can PCLEAR 0 by typing POKE25,14: 
POKE&HEOO,O:NEW before loading it to clear an addi­
tional 6K of RAM that is reserved for the graphics screen. 
Another alternative is a program called 64K that is 
marketed by Spectrum Projects (93-15 86th Drive, Wood­
haven, NY 11421) for $9.95. It relocates the Extended Basic 
ROM's code above the Disk Basic ROM's code giving you 
an additional SK for your Basic programs. 

Q. I am the happy recipient of one of the early versions of 
Telewriter given to educational institutions last summer. I 
have been using the program successfully on my older 
model 16K Color Computer, which has been upgraded to 
64K. However, it will not work properly on a late version 
32K nor on the new 16K CoCo 2. 

The problem is a sluggishness of the keyboard. Two let­
ters in succession only print one of them, and the break key 
and arrows take several strikes before they register. The 
problem is less noticeable if the shift key is held down, but 
that interferes with the proper use of the program. 

Has there been a change in the later models of the CoCo 
to account for this or is there a software problem with 
Telewriter? 

Regarding the question about using mimeograph stencils 
on the dot-matrix printer (HOT CoCo, January 1984, p. 
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134), A.B. Dick sells a light-weight stencil (lf20fi)) for this 
purpose. Printing is done with the ribbon in place so the 
head should not clog. The stencil is very thin so it requires 
careful handling on the mimeograph machine to avoid 
tearing. 

Buford V. Frye, Ed.D. 
Sylvan School 

Snow Camp, NC 

A. The problem is with the I .2 version of the Basic ROM. 
Its keyboard strobe routine has caused problems for many. 
I know of CoCo users who have upgraded from the l. I to 
the I .2 and because of this problem, put the l. I back in. On 
a 64K machine with the I .2, you can put it into 64K mode 
and then load in a tape or disk versioJJ of the 1.1 ROM 
before EXECing Telewriter. To do this, add the following 
statements to the 64K program that appeared on p. 137 of 
the November I983 Doctor ASCII column. 

100 CLOADM"BASICI-1" 
110 CLOADM"TELEWRIT" 
120EXEC 

The programs should be put on one tape with the Basic 
program appearing first followed by the I. I code followed 
by Telewriter. The addresses needed for the CSA YEMs to 
put the programs on tape are &HA<Xx:l,&HBFFF for 
BASICI-I and &HlE28,&H3767,&HlE28 for TELE­
WR1T. You could put 1.1 ROMs into your machines if you 
can find them, or you could bum EPROMs of them from 
your 64K machine's 1.1. 

Thanks for the info on the stencils. 

is run in RAM, it eats itself. This is done to protect the pro­
grams from pirates, but it is a nuisance for those with a 
legitimate reason for copying, such as putting their pro­
grams on disk. To circumvent this strategy, one needs to 
disassemble the code and possibly change those instructions 
to NOPs ($I2s). 

The addresses are extracted from the original tape. The 
other program Romend is useful in making sure that the 
proper addresses are used. They are the same whether you 
are saving to tape or disk. 

Q. I need some technical information concerning my 
CoCo and the SCM TP-I printer. This printer has right­
margin sets. However, I cannot communicate between the 
computer and the printer. The following is a quotation 
from the manual: 

A right margin may be set by transmitting forward or backspace 
characters to the printer to position the print point at the desired position 
and transmitting an ASCII "DC3" character (hex 13) to set the right 
margin. The printer will acknowledge the receipt of the new margin setting 
with an aud ible beep. The ASCII "CAN" character (hex 18) is the margin 
release character. 

Either the Radio Shack manual does not cover this subject 
or I do not understand it. 

Albert M. Huntley 
Windsor, VT 

A. Characters are sent to the printer using the PRINT#-2, 
statement. Characters that cannot be typed in from the key­
board such as an ASCII " DC3", an ASCII "CAN", and 
backspace can be generated using the CHR$ function . The 
following example statements should help get you started: 

PRINT#-2,CHR$(&H03) + CHR$(&H03) + CHR$(03) + CHR$(&H l3) 

Q. I upgraded my 32K CoCo to 64K, but I only have ac­
cess to addresses 49I52-65279 through PEEK and POKE 
commands. That area of RAM is not used with Basic unless 
directly accessed with PEEK and POKE. Have I done 
things right? will backspace the print point three spaces (hex 03) and then 

John W. Phillips set the right margin at that point. 
Burlington, L4 

A. What you say is correct. To be sure, run the memory­
test program that appeared in the March I 984 Doctor 
ASCII (p. I36) column. 

Q. You said in the article "Disk Utilities" (HOT CoCo, 
September I983, p. I38) that you could not get the Micro­
text cartridge to work from disk with the Romfix program. 
I have been having a problem with the Mega-Bug cartridge. 
I would like to know if you have solved the problem and if 
so, the solution. 

I have also tried the program with tape changing the 
SA YEM to CSA YEM. Pinball and Polaris work this way. I 
was wondering if the machine-language saving addresses in 
line 380 should be changed for tape. 

Brian Moore 
Foxboro, Ontario 

A. Mega-Bug and a few other ROM packs have machine­
language instructions that write to addresses that are nor­
mally in ROM. When the program is run in its native 
ROM, these instructions are ignored because read-only 
memory cannot be written to. When one of these programs 

PRINT#-2, "HELLO"+ CHR$(&H 18) 

will print HELLO and then generate a margin release on 
your printer. 

Q. I have a 32K E board CoCo that I modified to 64K 
with the jumpers. The machine used to work with the 
double-speed POKE 65495,0 and the triple-speed POKE 
65497,0, but since the modification, it won't run at these 
speeds. The cursor just disappears and the machine hangs 
up. 

Do I need to remove some capacitors or is this normal af­
ter the change? 

Larry Hoeme 
Liberal, KS 

A. If you also added a disk drive, you need to remove 
C85. If that is not the case, be certain that you made the 
proper connections. Figure 2 in last July's "64K Modifica­
tion" (HOT CoCo, p. 46) should have been numbered 
counterclockwise from the notch. I do not know of anyone 
else who has had problems with the speedup who has done 
the modification correctly. 

HOT CoCo May 1984 133 



Doctor ASCII ____________________ ~ 
Q. I have an F board CoCo (8709285) with 16K Extended 
Basic (eight 4116 chips). I want to upgrade to 64K and can 
get easy access to 4164 chips. I understand that the three 
jumpers located under the top cover shield are to be moved 
from the 16K to the 64K positions and a jumper is to be 
added to the 64K terminals located next to U17. What else 
must be done? I cannot locate past issues of HOT CoCo 
dealing with the modifications. 

Disk Color Scripsit allows files to be retrieved in a non­
standard mode, which eliminates the apparent problem of 
carriage returns at the other end. What I envision is ad­
dressing the modem (and the bureau) as if it were a printer 
and transmit the files in ASCII. Since I cannot plug in 
something like Videotex, remove it, and then plug in the 
disk controller while the unit is powered, I wonder if I can 
fool the system into thinking the modem/receiver is a 

Tony Rapson printer. 
Tulsa, OK 

A. Remove the eight capacitors C58, C(J(), C62, C64, C66, 
C68, C70, and C72. They are located under the metal shield 
with the RAM chips near the bottom of the PC board with 
the computer facing you. The removal can be done with a 
pair of wire-cutting pliers. Be careful not to disturb the row 
of capacitors just below them. Replace your eight 4116 
chips (they might have different numbers but are labelled 
U21-U28 on the board) with 4164 dynamic RAM chips, 
and you are done. 

Q. I have an E board CoCo with a disk drive and an 
Anderson-Jacobson modem. I edit a small magazine that is 
published in New York. I would like to communicate copy 
to my word-processing bureau, which uses NBI equipment. 
However, I am not certain I have all the prerequisites to do 
it. I would like to transmit text files from the drive (I am us­
ing Disk Color Scripsit) via the modem to the bureau. 

HOTCoCo 

Reader 
Service 

I 

TO RECEIVE MORE INFORMATION ON THE PRODUCTS AND 
SERVICES ADVERTISED IN THIS ISSUE, PLEASE TURN TO 
READER SERVICE CARD. 
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E. E. Fricks 
Clementon, NJ 

A. Radio Shack's Disk Color Scripsit and Videotex are, in 
my opinion,. not the worst programs of their kind, but there 
is better software available and the tone of your letter hints 
that you are unaware of the alternatives. As far as full­
featured word processing goes, if you try Telewriter-64 
(Cognitec, 704 N. Nob St., Del Mar, CA 92014, $59.95) or 
VIP Writer (Softlaw, 9072 Lyndale Ave. So., Minneapolis, 
MN 55420, $59.95), you will never go back to Disk Color 
Scripsit. Even without their more sophisticated features, 
their 51 by 24 displays of upper- and lowercase characters 
alone would make them superior. 

As far as smart-terminal programs are concerned, 
Videotex is far from the leader in its class. At the head of 
the class or very close to it is a program called Colorcom/E 
(Eigen Systems, P.O. Box 180006, Austin, TX 78718, 
$49.95). This program, among other things, lets you load 
text into a memory buffer from disk for transmission to 
another CoCo or other computer without disconnecting 
the disk controller. Its latest disk version also supports a 51 
by 24 display. 

Q. Everyone tells me that RAM is better than ROM. If 
that is so, why do we need any ROM at all? 

Cheryl Brewster 
Pocatello, ID 

A. ROM is read-only memory. You can read from it, but 
you cannot write to it. It is permanently programmed when 
you purchase it. RAM is random-access memory although 
read-write memory would be a better name for it. The rea­
son you need some ROM is that a microprocessor is always 
executing some machine-language instructions. 

In the CoCo, the first thing that the microprocessor does 
on power-up is to look at the contents of memory addresses 
65534 and 65535. Each contains an 8-bit binary number. 
Together they make up a 16-bit binary number. Upon de­
termining this number, the computer starts executing a 
series of instructions that begin at that point (or address) in 
memory. (The possible addresses in the CoCo range from O 
to 65535.) This series of instructions is usually referred to as 
a startup, or "bootstrap," routine. 

If this startup routine were in RAM, the computer would 
begin executing random instructions and you would not be 
able to control it. The reason for this is that RAM is never 
empty. Each unit of RAM is known as a byte. Each byte 
consists of 8 bits, and each bit is either a one or zero. A bit 
cannot take on any other value, so every byte of RAM con­
tains some value on power-up. 

Early computers did not contain ROM. Instead, they 
had what is known as a front panel, which consisted of a set 
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of toggle switches and usually some indicator lights to go 
along with them. Many people uninitiated to computer 
technology still associate a computer with a panel of these 
blinking lights. The startup procedure with these computers 
was to enter a small bootstrap program with the toggle 
switches. The procedure consisted of entering 1 byte at a 
time by setting the eight toggle switches to either the on 
(one) position or the off (zero) position and then pressing 
an enter button, which programmed a byte and moved on 
to the next byte. 

1050) in the correct order. How can I get the numbers to ap­
pear on the screen from right to left under the appropriate 
columns, the way one would do it on paper, and then enter 
the program when enter is pressed? This way one could 
work out the answer right on the screen, scratch-pad style, 
and not need pencil and paper. Also, how can I get the pro­
gram to continue on the YIN prompt (line 1060) without 
having to press enter? 

Lenny Riforgiato 
Miami Beach, FL 

If a mistake was made with just 1 bit, it required that the 
whole procedure start anew. To minimize the length of a 
toggled in program, it usually consisted of a bare-bones 
program that did nothing more than cause a longer, more 
useful program to be read in from tape. 

The use of ROM eliminates this lengthy procedure, but it 
exacts the penalty of dedicating some of the 65,536 bytes of 
memory in the address space to particular programs. The 
SAM chip in the CoCo has the ability to swap the ROM out 
and replace it with RAM after a program of instructions 
has been placed in RAM. This gives you the benefit of 
booting up with ROM and still having an all-RAM ma­
chine except for only 256 bytes at the top of memory for 
interrupt vectors and input/ output. This RAM/ ROM 
swap capability is what allows the CoCo to use advanced 
operating systems such as FLEX and OS-9. 

A. I have edited your program, marking the beginning of 
each deleted line with "REM delete" and the end of each 
added line with ":REM new". Line 1 fixes the program so 
that it does not start with the same problem set whenever 
the program is run from a newly powered-up state. 

GOSUB statements were used throughout where 
GOTOs should have been used. A GOSUB should only be 
used when a corresponding RETURN statement is going to 
be used in a subroutine. GOSUB initially works like a 
GOTO. When a RETURN statement is encountered, the 
computer returns to the statement that follows the GOSUB 
that sent it. 

Q. Enclosed is a program I wrote to help my neighbor in 
math. However, the way it's written now she has to figure 
out her answer on a piece of paper and then enter it (line 

I have eliminated the INPUT in line 1060 as per your re­
quest and replaced it with a use of the INKEY$ function. I 
have added your scratch-pad type input by using character 
manipulation, PRINTUSING, and character-to-number 
conversion. Most of these additions are in the vicinity of 
your line 1050. There are a few other changes, but they are 
relatively minor. All are marked in the Program Listing.• 

1 T=0: X=RND( - TIMER}: REM new 
10 CLS 
15 PRINT:PRINT 
20 PRINT" SUBTRACTION EXERCI 
SES " 
25 FOR DLY=l TO 1000:NEXT 
28 CLS:PRINT:PRINT:PRINT:PRINT 
30 PRINT"PAIRS OF NUMBERS WILL A 
PPEAR ON THE SCREEN ONE PAIR AT 
A TIME." 
40 PRINT" YOU ARE TO SUBTRACT TH 
E LOWER FROM THE HIGHER. IF YOU 

ARE WRONG, THE COMPUTER W 
ILL TELL YOU, AND GIVE YOU ONE C 
HANCE TO CORRECT YOUR MISTAKE. I 
F YOU TYPE THE WRONG NUMBER B 
EFORE YOUHIT ENTER, USE THE LEFT 

ARROW TO BACK UP." 
50 PRINT@480," PRESS <ENTER> WH 
EN READY CONTINUE" 
60 A$=INKEY$ 
61 IF A$< >CHR$(13} THEN 60: REM 
new 
65 REM delete IF A$=""THEN GOTO 
60 
70 REM delete IF A$=CHR$(13} THE 
N GOSUB 1000 
1000 CLS:A=RND(l000} 
1010 B=RND(l000} 
1020 IF A<B THEN GOTO 1000 
1030 REM delete PRINT@204,A 
1035 PRINT@96,"":PRINTUSING" 

iiii" ;A: REM new 
1040 REM delete PRINT @236 ,B 
1041 PRINTUSING" - iti#" ; 
B: REM new 
1042 REM delete IF B<l00 THEN PR 
INT @237,B 
1044 REM delete IF B<l0 THEN PRI 
NT @238,B 

1045 PRINT@l97," -----": REM n 
ew 
1050 REM delete INPUT x 
1051 A$=" "+"?": REM new 
1052 PRINT@233,A$: DG=5 : REM ne 
w 
1053 D$=INKEY$:IF D$="" OR ASC(D 
$+" ")=9 AND DG=5 THEN 1 053 : REM 

new 
1054 IF ASC(D$} <>1 3 AND ASC(D$}< 
>9 THEN MID$(AS ,DG,l}=D$: MID$(A 
$ ,DG- l,l)="? ":PRINT@233,A$ : DG=D 
G-1 ELSE IF ASC '(DS} <>13 AND ASC( 
D$)=9 THEN MIDS(AS,DG,l)=" ":MID 
S(AS ,DG+l,l)="?":DG=DG+l:PRINT@2 
33,AS ELSE GOTO 1 058 : REM new 
1057 IF DG >l THEN GOTO 1053: REM 

new 
1058 X=VAL(RIGHTS(AS,5-DG}}: REM 

new 
1060 REM delete IFX=(A-B} THEN p 
RINT@268,A-B "IS CORRECT. TRY 

ANOTHER? (Y/N) ":IN 
PUT NS 
1061 IFX=(A-B} THEN PRINT@266,A­
B "IS CORRECT. TRY 

ANOTHER? (Y/N } ? " ;: REM new 
10 62 NS=INKEY$: IF NS="" THEN 10 
62 
1063 PRINT NS: REM delete IF X< > 
(A-B} THEN PRINT@268 "INCORRECT. 
.TRY AGAIN" : REM delete GOT0108 
0 
1 064 IF X<> (A-B} AND T=0 THEN PR 
I NT@268,"INCORRECT •• TRY AGAIN ":T 
=l:GOT01051 ELSE IF X<>(A-B} AND 

T=l THEN Y=X: GOTO 1090: REM ne 
w 
1065 IF NS="Y"THEN GOTO 100 0 
107 0 REM delete IF NS="N" THEN G 

Program Lisring 

OSUB 2500 
1071 IF NS="N" THEN GOTO 2500 : RE 
M new 
1080 REM delete INPUT Y 
1090 REM delete IF Y=(A-B} THEN 
GOSUB 2000 
1091 IF Y=(A- B} THEN GOTO 2000: 
REM new 
1100 REM delete IF Y<>(A- B} THEN 

GOSUB 3000 
1101 IF Y<>(A-B} THEN GOTO 3000: 

REM new 
1110 REM delete RETURN 
1120 GOT01000 
2000 CLS:PRINT@224," THAT'S BET 
TER. HERE'S ANOTHER": FOR DLY = 
1 TO 800 :NEXT:GOT01000 
2500 CLS:PRINT"WHADDYA MEAN, NO? 

YOU TRY AGAIN OR I'LL ZAP YOU B 
EFORE YOU CAN GET TO THE DOOR •. 
.AND REMEMBER, I'M A COMPUTER ..• 
THERE'S NO ESCAPE, HEH HEH 
HEH •••• !!! NOW YOU JUST HIT THA 
T <ENTER> KEY, BUBBAI" 
25 1 0 RS=INKEY$ : IF RS="" THEN 25 
10 
2520 REM delete IF RS=CHRS(l3} T 
HEN GOSUB 1000 
2521 IF RS=CHRS(l3} THEN GOTO 10 
00 ELSE CLS:PRINT"BYE": END: REM 

new 
3000 PRINT@322,"SORRY WRONG AGAI 
N. THE ANSWER IS" (A-B} 
3001 T=0: REM new 
3005 PRINT@386, " PRESS <ENTER> TO 

CONTINUE" 
3010 FS=INKEYS 
3020 IFFS=""THEN 3005 
3030 IF FS=CHR$(13} THEN GOT0100 
0 
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VOTED ONE OF THE TOP 
THREE EDUCATIONAL 

PROGRAMS OF 1983 BY 
80 MICRO READERS! 

Find out what 80 Micro readers discovered long 
ago ... Typing Teacher by Instant Software Inc., 
is one of the best educational programs of 19831 

This complete seven-part package takes you from 
initial familiarization with the keyboard, through 
typing words and phrases, to complete mastery of 
the keyboard. 

On-screen diagrams show you the correct place­
ment for fingers and the programs include prac­
tice sessions to develop coordination. Your com­
puter becomes a bottomless page for typing prac­
tice. The lessons are tailored to the keyboard, but 
train you to use any standard typewriter . 

Advance from the awkward hunt and peck 
method to smooth, free-flowing, touch-typing with 
the Typing Teacher program. 

Available for the TRS 80: 

Mod I &! Mod III 

Color Computer 
Model 100 

INSTANT 
SOFTWARE INC. ,,-450 

Peterborough NH 03458 
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Tape (99R) 
Disk (461RD) 
Tape (464RC) 
Tape (463RH) 

17.96 
22.96 
17.96 
17.96 

To Order : Call toll free 
l •800•843•6700 NH residents 
call l •924•9261 use your VISA, 
MASTER CARD, AMEX, or mall 
your check (we pay ehipplng) to 
Instant Software. 

· $~ • • • -11 • • <*• • • 

Selling HOT CoCo will make 
money for you. Consider the facts: 
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 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. 

80 Pine Street 
Peterborough, NH 03458 

800-343-0728 

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: 

The Wayne Green Publications Group 
RUN 

P.O. Box 954 
Farmingdale, NY 11737 

Please delete my name 
from mailing lists sent 

to other companies or organizations. 

address ____________ _______ _ 

city _____________ state _ _ zip __ _ 



~--Re:FLEX __ --, 

I 've been doing a lot of word 
processing with Stylograph lately 

(Great Plains Computer Co., Box 916, 
Idaho Falls, ID 83402). It supports 
both Frank Hogg Labs' and Data­
Comp's versions of FLEX, and there's 
also an OS-9 version that I haven't seen 
yet. 

I like it; Stylo, as it's known to its 
fans, can do almost everything but 
cook, yet even in the early going I 
never felt that sense of drowning in 
control keys that I remember from my 
first encounters with WordStar. May­
be I've just become hardened by too 
many late-night encounters with new 
software, but I really think that Stylo 
is a more rational program. 

There are some rough spots, but 
nothing too serious. The biggest prob­
lem is that Stylo is incompatible with 
certain printers. 

Stylo doesn't overwhelm you with 
menus. Author Robert Bundy offers a 
simple main menu, a few prompting 
messages (mostly to guard against los­
ing a file), and some assistance screens 
that you can call up if necessary. 
These, plus the manual and its color­
coded chart of keyboard functions, 
suffice. 

There are three operating modes: 
Supervisor, Escape, and lnse.rt. Super­
visor controls printing, the saving and 
loading of text files, and the passing of 
commands to FLEX. (It is a simple 
matter to temporarily leave the word 
processor, execute FLEX utility com­
mands, and return.) 

You edit text with the Escape and 
Insert modes. Use Insert for text entry, 
but exit to Escape mode to scan 
through the material once it is in the 
machine. 

Then you have a dozen keys on the 
right side of the keyboard to control 
scrolling and cursor movement for 
proofreading. The left side controls 
deletion; S, W, and X delete a single 
character, word, or line, respectively, 

COOKING 

WITH 

STYLOGRAPH 

by Scott Norman 

when used with the clear key (which 
acts as control for many Stylo opera­
tions) in either Insert or Escape 
modes. The left-arrow key also per­
forms the backspace-and-erase task in 
Insert. 

The idea of a separate mode for 
wandering through the text seemed 
awfully strange to me at first. I've 
been spoiled by Telewriter's straight­
forward use of the arrow keys, I guess. 
At least Stylo's choice of cursor con­
trol keys is sensible; I, J, L, and the 
comma govern the four basic move­
ments, and they form a diamond on 
the keyboard. 

Escape also has another function: It 
serves as a pathway whenever you 
switch between the other two modes. 
You perform all such transitions with 
single keystrokes, which probably 
helped me get used to the frequent 
Escape/Insert/Escape switching re­
quired by my style of editing on the 
fly. 

The video displays for the Insert 
and Escape modes are similar in ap­
pearance: just a dashed ruler line at 
the top of the screen, followed by the 
text (49-by-24 high-resolution format). 

Only one visual clue indicates which 
of the two modes is in effect-in In­
sert, a second dashed line extends 
from the cursor position to the right 
margin. The text you enter overwrites 
this. I like this better than having a lot 
of status lines cluttering up the display. 

Of course, if you really want a re­
port on such things as remaining 
memory, current format parameters, 
and the names of input and output 
files, control/P brings up a list from 
either Insert or Escape. 

Insert is an appropriate name for 
the text-entry mode. Stylo assumes 
that, if you move the cursor into the 
middle of some existing text and start 
to type, you want to insert your new 
material into the old-not to overwrite 
it. This is obviously the best way to op­
erate, since it coincides with my own 
prejudices. 

There is a single-character overwrite 
option, however. Using it involves get­
ting into Escape mode and typing in 
the numeral one and then the desired 
character. I'm not sure it's worth the 
trouble. 

Stylo has a full complement of com­
mands for duplicating, moving, sav­
ing, deleting, and otherwise manipu­
lating arbitrary blocks of text. All are 
controlled by a marker: a pair of right­
brackets (} }), generated by holding 
down the clear key while pressing the 
period. 

The marker always occurs at the 
end of the target block. You then move 
the cursor to the beginning and enter 
the appropriate clear/letter command. 

You must enter 32 of Stylograph's 
print-formatting commands as imbed­
ded commands in a text file. Naturally, 
they get stored and retrieved with the 
text, too. 

This is in contrast to many word 
processors that require you to fill in 
figures for line spacing, margins, and 
other parameters on a separate format 
menu each time you print a file. 

Formatting commands each begin 
with a comma, and are generally easy 
to remember, as in the following ex­
amples: 

• , lm 10 sets the left margin at 10 
spaces; 
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.Re: FLEX _______ ~---~-----~--. 
• , 11 (J() specifies a line length of (J() 

characters; 
• ,rj 3 right-justifies the following 
three lines; 
•,ju sets up flush left and right mar­
gins; 

• ,hd begins the definition of a page 
header; 
• ,ft begins the definition of a page 
footer; 
• ,, terminates either definition; and 
• ,pc defines the delimiter for non­
printing control strings. 

Some of the commands, like those 
for setting line length, centering, and 
justification, take effect on the video 
screen. as soon as you enter them from 
the keyboard. This is called dynamic 
screen formatting and is one of Stylo­
graph's most attractive features. 

It's nice to be able to check the ap­
pearance of headers and footers, and 
to make certain that indented material 
has the appearance you want. I do 
wish that multiple line spacing would 
show up, though. 

I recommend composing, proof­
reading, and correcting text using the 
49-character default line length. Then 
you can return to the top of the text to 
insert the actual line length just before 
you print your file. 

If you set up the final configuration 
any sooner, you must scroll back and 
forth while proofing-and Stylo's 
scrolling action is slow. 

Like most FLEX applications soft­
ware, you must install Stylo on your 
system. If you want a stand-alone 
word processor, you must prepare a 
new system disk containing FLEX, 
any desired utilities, Stylo, and the as­
sistance files. Then you must inform 
the word processor of the terminal and 
printer to be used. 

This terminology is actually a carry­
over from multi-user business sys­
tems; the only terminals the Color 
Computer edition supports are the 
Data-Comp and Frank Hogg versions 
of FLEX itself. At present, there are 
no provisions for using Color Com­
puter Stylo with an external video ter­
minal. 

You use a routine called STYFIX, 
furnished on the Stylo disk, for this 
part of the installation. If you want to 
use Mail-Merge (the separate program 
that handles chain printing of text files 
as well as form-letter applications), 
you should install it at the same time. 
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It has its own installation utility, 
MMFIX. 

When you give the new system disk 
the command RUN "FLEX", the op­
erating system asks for the date and 
then sets up and calls the word proces­
sor. The whole process takes about 25 
seconds after you've entered the date. 

The installation process sounds 
straightforward, and the mechanical 
aspects are. Some problems can arise, 
though, which brings me to those in­
compatibility issues. 

I have mentioned that Stylo uses the 
clear key to create control commands 
for text deletion. It also uses some of 
the other control commands to desig­
nate special printing treatment, · or 
character modification: clear/B for 
boldface, clear/U for underlining, 
and so on. 

These commands seem much easier 

HSpeaking of file 
handling, Stylo 

automatically makes a 
back-up copy . .. of any 
text file that you read 
from disk and later 

restore with the same 
name." 

to remember than the sequences em­
ployed by many other word proces­
sors. Unfortunately, they will not 
work with all printers. Epsons appar­
ently accept the commands, while my 
Prowriter does not. It cannot properly 
interpret some of the codes generated 
by Stylo's "intelligent" printer driver 
routines; Roger Snyder, president of 
Great Plains Computer, says it's too 
smart for its own good. 

The problems seem to be with back­
spacing, necessary for underlining and 
boldface printing, and with the 
routine for flush-left and -right mar­
gins. Even though the Prowriter us­
es the conventional command code 
08 for a backspace, something gets 
fouled up in the driver translation. 

That's why I had to designate the 
Prowriter as device #40 in my own in­
stallation procedure, even though that 
number actually invokes the device 

driver for less capable TIY printers 
without backspace capability. At least 
this makes the justification routines 
work properly. 

Other printers evidently have prob­
lems with some of the character modi­
fication commands also, and this is 
not peculiar to the Color Computer 
edition of Stylograph, either-"big 
machine" users also haye to be wary. 

A configurable printer interface 
software module that will address the 
problem is under test, but for the pres­
ent you simply can't use the abbreviat­
ed character-modification commands 
with some machines. Until then, I im­
bed the required ASCII control codes 
for underlining, boldface, and so on in 
the text, thereby passing them directly 
to the printer. . 

The only complication is that Stylo 
does not allow you to set up an entire 
code sequence ahead of time. Instead, 
you have to define a printer-control 
character with the ,pc formatting 
command and use it to enclose any 
nonprinting codes you want to send to 
the printer. 

Here's how I do boldface printing. 
Suppose the plus sign is to be my 
printer-control character (that means 
it can't be used for anything else in the 
text). Somewhere at the top of my text 
I put the formatting command: 

,pc + 

Then I have to begin each stretch of 
boldface text with the sequence: 

+27,33+ 

and end it with: 

+27,34+ 

which are the Prowriter's control se­
quences. 

While this method always seems to 
work, it is inconvenient. A partial so­
lution is to just mark all the places 
where you'll need character modifica­
tion when you first compose your text, 
then use Stylo's find-and-replace 
function to go back and insert all the 
necessary codes. This requires several 
passes through the text: one to turn a 
given feature on and one to turn it off. 

Stylo only allows you to define one 
printer control character, too, so 
you'll have to skip at least half of the 
markers on your first pass. Still, this 
may be less disruptive than stopping to 
look up each code sequence while 
composing text. 



e:FLE ------~ 
Despite the fact that there can be a 

lot of activity on the screen whenever 
wordwrap adjusts the material, it 
seems impossible to lose text by 
continuing to type. I suspect that you 
just can't beat Stylo's text buffer. 

It's also nearly impossible to lose 
text through accidental deletion. 
Every command that might jeopardize 
an open file draws a two-stage ''Are 
you sure?" prompt. This can get a lit­
tle tiresome-like Mom constantly re­
minding you to wear your rubbers­
but all will be forgiven the first time it 
saves an evening's work. 

Speaking . of file handling, Stylo 
automatically makes a back-up copy 
(with extension .BAK) of any text file 
that you read from disk and later re­
store with the same name. The . TXT 
file will always be the very latest ver­
sion, the .BAK file its immediate pred­
ecessor. 

WordStar has a similar feature, but 
Stylograph has the advantage of being 
able to print a test file without first 
storing it. This comes in handy for 
short, informal pieces that might not 
deserve permanent storage. 

It can also save your neck when you 
have an important file in RAM and in­
sufficient space on your working disk; 
at least you can get hardcopy from 
Stylograph. 

One point about the size of files: 
Stylo only leaves about 21K of RAM 
free for text, so Mail-Merge quickly 
becomes a necessity, if only for its 
chain-printing capability. I can't say 
much about the program in this 
month's column, except to point out 
that it's a snap to use. 

Unfortunately, it takes a little cash. 
At the end of 1983, Stylo was selling 
for $150-$200, Mail-Merge for 
$75-$145. The price might depend on 
which version of FLEX is involved, 
but of course your friendly vendor will 
have to be the final word on that. 

All in all, Stylo is comparatively 
simple to learn and to use, with good 
documentation and a host of "big sys­
tem" features. It is quite capable of 
serving as the heart of a complete text­
manipulation system. You can expect 
to hear more about it in future editions 
ofRe:FLEX.• 

Write Scott Norman clo HOT 
CoCo, Pine St., Peterborough, NH 
03458. 

.- See List of Advertisers on page 131 

Buy Direct from the Manufacturer 
Dragon by TANO Color Computer $149.95 
64K RAM, 32K ROM. Microsoft* Extended Color BASIC, standard. 6809E Microprocessor. 
Professional quality keyboard. Includes 9 software programs (C.C. Writer, C.C. Mail, C.C. 
Merge, C.C. Filer, C.C. Cale, Courier Pilot, Gold Digger, Dragon Quest, Tower of Fear) 

ACCESSORIES 
Mannesmann Talley Spirit Microprinter 349.95 
Ultra-high quality dot matrix printer. 80 CPS. Tractor, roll and single sheet feed. Unique square 
print hammers give exceptional print quality. Quiet and stylish! 

Printer Cable 
Monitor Cable 
Dragon Magic Book 

Colorful , animated children 's book on BASIC. 
Dragon Joysticks (pair) 
Dragon Single Disk Drive 

5 % in. 184K memory. With controller and DOS manual. 
Dragon Double Disk Drive 

Educational, For Kids 4-11 : 
Number Gulper 
Number Puzzler 
Circus Adventure 
School Maze 
Hide and Seek 

Games: 

SOFTWARE 
(Cartridges, $19.95; cassettes, $9.95) 

9.95 
9.95 
9.95 
9.95 
9.95 

Astroblast 
Cosmic Invaders 
Ghost Attack 
Doodlebug 

Utilities: 
Graphic Animator 
Computavoice 

29.95 
9.95 
5.95 

19.95 
359.95 

529.95 

19.95 
19.95 
19.95 
19.95 

Shark Treasure 
Flag 
Quest 
Calixto Island 
Black Sanctum 
Moonhopper 
Robottack 
Cave Hunter 
Berserk 

9.95 
9.95 
9.95 
9.95 
9.95 
9.95 
9.95 

Dream (Screen Editor and Assembler) 
Pixel Editor 

9.95 
9.95 
9.95 
9.95 

19.95 
19.95 

Self-Help/Business: 
Typing Tutor 
Timscript (Speed Writer) 
Personal Finance 
Word Processor 

ORDER NOW 
TOLL FREE 1-800-327-7671 

or write 

~Microcomputer 
~ Products Corp. 

4301 Poche Court West . New Orleans . LA 70129 

9.95 
9.95 
9.95 
9.95 

.-291 

Terms: VISA, MasterCard, certified check or money order. Add 5% shipping and handling. 
Louisiana residents add 8% sales tax. ·Microsoft is a registered trademark of Microsoft Corp. 

Dragon is a registered trademark of Dragon Data, Ltd. 
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Got a great new program 
up your sleeve? 

If you write programs, we need each other. See your name up in bytes. 
We know that some great software is being developed between Every program needs professional documentation, packaging, 
the hours of midnight and 6:00 AM, in the silence of America's distribution, and promotion. That's our job. We'll transform 
homes. If you're one of those disk-driven writers, buttoning up your program into a polished, and successful software package. 
by day and hunkering down by night, take heart. Fame and 110 WARE is part of the team of computer experts 
fortune could be right around the corner. publishing the leading computer magazines in the , . w '11 t country. Which means your program will have 
You II hear. from ~s 10 3~ days. . e pu a access to major national advertising, direct 
110 WARE is looking for in~ovative programs mail, and hundreds of retail outlets across 
for the home .and small. business markets: h ad • the country. 
word processing, graphic arts, finance, cas 'ranre lfl 
planning, home budgeting, "how-to", etc. • Y 1 \,.i So hit us with your best shot-today. 
Programs that will run on the Commodore ~ Because we're putting together a very 
64 (Disk or Tape); IBM PC and PC Jr. (Disk); ~our po et strong line of software. Fast. And there's a 
Apple II (Disk); TRS-80 I, 111, IV (Disk), • good chance you could be a part of the 
and Color Computer (Disk or Tape). team. Just call Tom Cullity at our soft-
You'll receive our decision in 30 days. ware hotline, 603/924-9897, and let us 
If you have what we're looking for know what you have up your sleeve. 
we'll immediately send you an 
advance of at least $250. 

And that's just the beginning. 
110 WARE can give you the kind of 
exposure (and royalties) you've been 
dreaming of. 

The 1/0 WARE Professionals: 
Duane Manseau, Jim Eastman, Tom Cullity 

"We 're looking for great new software." 

(." 

PQJ 
ware 

1/0 WARE INC. 
Peterborough, NH 03458 
Attention: Tom Cullity 

..-451 



'Ill. EAS~~ 1~VE 
'' 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 avai lable 
for constant reference. 

Have you Qlaced your 
vote for HOT coco's 
best advertisement of 
the month? 

Self-sticking labels are available for the following: 
80 Micro 73 Magazine Radio Electronics 
Microcomputing QST Personal Computing 
inCider CQ HOT Coco 
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. 

Call TOLL-FREE for credit card orders: 

1-800-258-54 73 

To do so, simply turn 
to the reader service 
card and fill in the 
company name and 
reader service number. 

Or use the order form in this magazine and mail to: 

HOTCoCo 
Attn: Book Sales, Peterborough, NH 03458 

0 SHIPPING AND HANDLING CHARGES $2.00 per order, up 
to and including a quantity of eight. 25¢ for each additional box 
ordered. 0 

.--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-- .. .. .. .. .. .. -. 
The choice is yours - and you can get 
your first issue free if you subscribe now 

~-- ······· 
_ ... ~ .. . 

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 

If you've ever been killed by the evil 
goblin, flamed by a dragon or 
turned to stone by a wizard, then 
you need Micro Adventurer - the 
new magazine devoted to all 
microcomputer adventures, war 
games and simulations. 
Each issue features: 
• Helpline and Contact columns 
• Reviews of the latest adventures 
• Competitions with exciting prizes 
•Adventures to type in and play 
• Advice on how to write your own 

adventures 
• Profiles of famous adventurers 

Subscription form 
Fill in this form and send it 
to the appropriate 
magazine's subscription 
department , c/o Business 
Press International, 205 
East 42nd Street, New York, 
NY 10017. 

Please send me 13 issues of 
D Micro Adventurer 

at US$33.95 
D Dragon User 

at US$29.95 

I 
I 
I 
I 
I 
I 
I 
I This is the usual rate for a 

year's subscription (12 issues). I 
Name I 
Address I 
~~~~~~~~ 1 

I I 
I Signature I 
I Date I 
I Please start my subscription I 

from the following issue 

I This form should be I 
I accompanied by a check I 

made payable to the 
I magazine to which I 

you are subscribing. .- 27 
1 

L-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--- .. .. .. .. .. .. ... 
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.-----PRODUCT NEWS_ 

The 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. 

Tasmanian 
Turtle Tot 

The Tasman Turtle has a new 
baby brother. Built in Australia by 
Flexible Systems of Hobart, Tas­
mania, preproduction Turtle Tots 
were demonstrated at the Comdex 
Las Vegas and Canadian Comput­
er shows. Turtle Tot can move, 
draw, tum, blink its eyes, and feel 
its surroundings with touch sen­
sors. With an optional speech 
package, Turtle Tots can even 
talk. 

Turtle Tot is controlled via an 
RS-232 interface and comes fully 
assembled and tested with instruc­
tions and a I 0-color pen set. 

It sells for $299. For more infor­
mation about Turtle Tots write 
Harvard Associates Inc., 260 Bea­
con St., Somerville, MA 02143, or 
call 617-492-0660. · 

Reader Service v 550 

Protection 
From Killers 

RICS Industries has introduced 
an advanced level of surge protec­
tion for computers, VCRs, com-

I.• I I 

(~:~) :~=~!1 • ~ • 

~II 
~
~·, .. 

. ~ ' 
• ~... ' w .' . 

~... : 

Surge Sentry Protects your com­
puter from power spikes. 
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edited by Cynthia Smith 

The affordable robot: Turtle Tot from Tasmania. 

ponent television systems, and 
other sensitive home electronics 
devices. The Surge Sentry product 
line contains a new three-stage, 
three-way common mode design 
that shields the user's personal 
computer and other equipment 
from high-speed power spikes and 
large voltage surges. 

The new common mode unit 
combines a high-speed component 
that captures fast transients, and 
high-power devices that will dissi­
pate a wide range of spikes and 
surges. Surge Sentry detects power 
spikes in less than 5 picoseconds (5 
trillionths of a second). 

Large voltage surges entering 
the Surge Sentry are captured and 
passed through the RICS engi­
neered, multistage power-handling 
components that weaken and ab­
sorb the current, finally shunting it 
to a power dissipator. Only nor­
mal voltage reaches your equip­
ment. 

Surge Sentry products have 
been tested to the IEEE Standard 
587, and UL 1449, and are UL 
listed . 

Contact RJ(S toll-free at 
800-892-1342, or in California at 
408-438-5760. Or write RICS, 4865 
Scotts Valley Drive, Scotts Valley, 
CA 95006. 

Reader Service v 551 

Free Catalog 
A 24-page, full-color catalog of 

Computer Supplies and Accesso­
ries is now available from Mattick 
Business Forms. This new catalog 

offers over 1,000 products from 
brand-name manufacturers, and 
includes disks, filing and storage 
accessories, magnetic tape, com­
puter forms and labels, data 
binders, and binder filing supplies, 
ribbons and print wheels, main­
tenance needs, and furniture . 

For a free copy, write Mattick 
Business Forms Inc., 333 W. 
Hintz Road, Box P, Wheeling, IL 
60090, or phone 1-800-MAT­
TICK. 

Reader Service v 557 

Enhanced 
Graphics Firmware 
Privac Inc. has announced en­

hanced graphics software, opti­
mized for speed and features to re­
side in firmware on Electro -Screen 
BT- I, an SS-50 and SS-64 Bus 
graphics board . 

The Electro-Screen BT- I is a 
plug-in board with its own on­
board 6809 microprocessor, and 
provides a bit-mapped 512-by-580 
resolution graphics display and 
84-by-48-line text display with 
flexible text and graphics integra­
tion, composite and TTL level 
video output and an eight­
channel, 8-bit A/ D converter. 

The new, enhanced version 2.0 
software provides for fast, 
19.2K-baud equivalent character 
throughput and includes a com­
plete 2-D graphics package with 
scaling, rotation in I-degree incre­
ments, and translation, as well as 
extensive graphics primitive draw-

ing set including circles, arbitrarily 
bounded object flood, outlined 
rectangles, solid rectangles, and 
variable sized auto-clipping view­
ports. 

Other features include TV-950 
graphics character emulation, 
TV-912 terminal emulation, and 
text qualities such as overstrike, 
underline, line wrap, reverse 
video, and an 84-character text 
line. BT-I version 2.0 software 
also has double height or double 
width character options as well as 
the ability to upload multiple char­
acter fonts and switch among 
them while accepting a line of 
characters. 

FLEX and OS-9 level I and II 
drivers as well as many sample 
demo graphics programs and tu­
torials are included in the manual. 
Complete instructions are pro­
vided for interfacing BT-I to non­
SS-50 computers through a paral­
lel port . 

Price for the BT-I graphics 
board with the enhanced version 
2.0 software is $795. BT-I with 
version 1.0 is $595. A version 2.0 
upgrade EPROM set for older 
BT-ls is $195. For more informa­
tion, contact George Wheelock at 
Privac Inc., 3711 S. George 
Mason Drive, Falls Church, VA 
22041. 703-671-3900. 
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Award-Winning 
Educational 

Software 
Sunburst Communications Inc. 

has a new line of educational soft­
ware featuring five programs for 
ages seven through adult. These 
programs are designed to use the 
computer's interactive abilities, 
color graphics, and animation to 
enhance learning and encourage 
the development of thinking skills 
and problem-solving techniques. 

Memory Castle, The Pond, The 
Factory, Teasers by Tobbs, and 
M-ss-ng L-nks are award-winning 
programs packaged in vinyl al­
bums, complete with a compre­
hensive program guide. Suggested 
retail price for each program is 
$39.95. Contact Sunburst Com­
munications Inc., Pleasantville, 
NY 10570. 800-431-6616. 
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PRODUCT NEWS-----i 
A Classic 

For the Coco 
Colortech Systems has released 

a new game called CoCo-Bingo. It 
allows an unlimited number of 
players, · features color graphics 
and sound, and is disk compatible. 
CoCo-Bingo includes ball count 
and pause feature, and comes 
complete with bingo cards and 
chips. 

ulator requires 64K and sells for 
$19.95. 

The program emulates the 
black-and-white monitor of a 
Model I/III. Some TVs can pro­
duce a color flair. or sparkle 
around hi-res characters. To max­
imize the display quality you 
might turn the color down or off 
completely on the set, or type 
SCREEN,O to change the screen 
color. 

Contact Spectrum Projects, 
93-15 86th Drive, Woodhaven, 
NY 11421. 
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The game sells for $12.95 (16K 
Extended Color Basic cassette). 
Include $1.50 for shipping, and 
Ohio residents add 6.5 percent 
sales tax. Contact Colortech Sys­
tems, 17401 Dartmouth Ave., 
Cleveland, OH 44111. 216-476-
0543. 

Touch-N-Turn eliminates eye-strain and neck fatigue. 
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Screen With 
A View, Please 

Clean your CRT screens, micro­
graphic equipment, and optical 
components with Data Vu Clean­
ing Mist. It will safely remove sur­
face contaminants like fingerprint 
smudges, dust, and smoke parti­
cles, and it contains no silicon or 
harsh abrasives. Data Vu dries 
quickly and leaves no streaks. 

Packaged in 12 2-ounce bottles 
per carton, each bottle has its own 
fingertip mist sprayer and stores 
conveniently in a desk drawer. 
Data Vu sells for $3.75 per bottle 
from Eye Communication Sys­
tems Inc., 117 Hill St., Hartland, 
WI 53029. 414-367-3080. 
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CLEANING­
MIST- -

Spray Cleaner for a Clearer View. 

Touch-N-Tum 
Put your computer terminals, 

monitors, or portable TVs on the 
Touch-N-Turn , a swivel and tilt 
stand, and help eliminate eye­
strain and neck fatigue. You can 
tilt your monitor or TV back or 
forward, and swivel it left or right. 

.The Touch-N-Turn is strong 
enough to hold heavy monitors, 
and you need no tools or ex­
perience to install it. It comes in 
putty or walnut, and sells for 
$59.95 (12-by-12 inches), $64.95 
(16-by-16 inches), and $69.95 
(16-by-20 inches). Contact Aztec 
Electronics, 12345 Westminster 
Ave ., Santa Ana, CA 92703. 
714-554-1730. 
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Free 
Adventure Game 

You can receive a free copy of 
Flight from Grimdar from The 
CoCo Freeware Clearing House. 
Just send a blank tape or disk and 
postage-paid return mailer, and 
mention CoCo Freeware Program 
#IOI. Contact CoCo Freeware Clear­
ing House, P.O. Box !084, Mor­
gantown , WV 27507. 304-599-
4493 
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Communicate! 
You'll get a combination of the 

Database/ Mailer 2.0 and Letter 
Writer 2.0 with CC-DBM2/ L W2. 
Use the Database/Mailer to create 
from 68 to 454 records per file with 
full file-handling capability. The 
Letter Writer will create from a 
single fast letter to thousands of 
form letters. 

Both tape and disk versions are 
available including a non-Ex­
tended version for the 16K and 
32K systems. The entire package 
sells for $49.95 plus $3 shipping. 
Contact EVS Engineering Co., 
9528 Suite 35, Miramar Road, San 
Diego, CA 92126. 619-695-1385. 
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64 Column/ 
Model I/ill 

Emulator 
Here is an answer if you want to 

get more characters on the screen 
(64 by 16) or if you want to run 
Model I/III Basic software on the 
Color Computer. The 64 Col­
umn/ Model I/III Emulator al­
lows Model I/III SET, RESET, 
POINT, PRINT@, CHR$, and 
CLS commands to work as they 
do on a Model I/III by using the 
PMODE 4 screen and rewriting 
the ROM routines and placing 
them in RAM . 

This program does not add the 
DEFDBL, DEFSNG, DEFINT, 
or fix the other differences in the 
languages, but lets you type or 
load a Model I/III Basic program 
in on the CoCo without changing 
graphics statements. (Note: some 
software might require special 
Color Computer loaders such as 
Spectral Associates' Magic Box, 
or can be directly downloaded 
using a package like Colorcom/E). 
The 64 Column/Model I/III Em-

BBS Directory 
The National CBBS Directory is 

now available to all computer 
users who communicate over the 
telephone. This directory contains 
over 1,000 computer bulletin­
board telephone numbers organ­
ized in numeric sequence, plus a 
key field that identifies informa­
tion such as the BBS type, its baud 
rate, operating hours, and special 
comments about each BBS. 

Many of the bulletin boards 
contain programs that you can 
download into your system at no 
charge to you. It provides you with 
a comprehensive list of national 
BBS telephone numbers, and · will 
be promptly shipped to you. 

Send $2 postpaid to Thomas 
Wnorowski, 3352 Chelsea Circle, 
Ann Arbor, MI 48104. (SYSOPS: 
send information for next printing 
of the Directory.) 
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Bretford 
Accessories 

Elevate your printers with these 
new printer stands from Bretford 
Manufacturing Inc. The model 

Mini Printer Stand from Bretjord Manufacturing Inc. 
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PRODUCT NEWS_ 
WSPS-1 elevates a printer with a 
9Y2-inch paper feed and accom­
modates a continuous flow of pa­
per. The WSPS-2 mini printer 
stand is for a larger mini printer 
with a 15-inch paper capability. 
Both units feature a slot to accom­
modate the appropriate bottom­
feed printers. 

Both units are made of solid 
steel and have a baked enamel fin­
ish in putty beige. For more infor­
mation contact Bretford Manu­
facturing Inc., 9715 Soreng Ave., 
Schiller Park, IL 60176. 312-
678-2545. 

Also from Bretford is an adjust­
able computer table with a single 
switch that turns an entire com­
puter system on and off. The 
EC-15 has an adjustable top shelf 
and adjustable work surface to ac­
commodate a variety of micro­
computer systems and users. 

The neon-lighted switch is lo­
cated on the front of the work sur­
face for easy location, and its con­
nectors are housed in a protective 
channel under the work surface. 
There is also a grounded outlet at 
the rear of the channel. 

The EC-15 features heavy­
gauge steel construction with 
I-inch square tubular steel legs on 
4-inch casters, two with locking 
brakes. Its high-impact enamel 
finish is putty beige. 

Reader Service v 561 

Modular 
Interfacing 

Boards 
Now you can interface to your 

Color Computer using the EE 100 
Series Modular Interfacing Boards. 
You can start with the EE IOI and 
breadboard your own applications 
circuit, or combine the EE IOI and 
102 for a complete dual 8-bit bi­
directional parallel port with four 
handshaking lines. 

The EE IOI plugs directly into 
your CoCo's 40-pin port and pro­
vides the following functions: 
•Decodes addresses FF40-FF5F 
into eight banks of four addresses 
each. 
•Feeds through the 40-pin CoCo 
port for disk and ROM pack 
control. 
•Feeds out a separate 16-line bus 
that can be used for your own inter­
facing projects. 

The EE I 02 is a dual 8-bit bidi­
rectional parallel port with four 

·handshaking lines. It connects to 
the EE IOl via a 16-line jumper 
cable and can be addressed directly 
from a Basic program using POKE 
and PEEK statements. 

In addition to the EE IOI and 
102, Enhanced Electronics also of­
fers two types of power switching 
boards: 
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Bretford's Computer Table, the EC-15. 

•The EE I03 provides four flJV 
3-amp MOSFET transistors. 
eThe EE 104 puts four flJV 
0.4-amp MOSFET transistors at 
your disposal. Connecting the EE 
I03 or EE I 04 with port lines from 
the EE 102 lets you switch DC loads 
under Basic language control with 
only a few simple POKE state­
ments. All EE 100 boards offer PC 
board construction and terminal 
strips for positive hookups. 

Prices are as follows: EE 101, 
$flJ; EE I02, $70; EE I03, $48; EE 
104, $33. Personal check or money 
order accepted; send $2 for COD. 
Contact Enhanced Electronics, 26 
Hope Lane, Hicksville, NY 1180 I. 
516-681-7293 . 
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Music and Math 
From BS Software 

Keyboard, a B5 Software pro­
gram, teaches children the loca­
tion of keys on a keyboard. A 
graphic keyboard with home keys 
identified enables the user to find 
keys quickly and learn proper 
fingering. 

The program has four menu­
driven selections that build lessons 
around alphabet and letter drill 
presentations. Each lesson gives a 
graphics reward. 

Keyboard is available in 16K or 
32K versions with an optional 

Keyboard Phonic Drill data tape. 
The program requires Extended 
Basic and sells for $19.95 (16K cas­
sett~), $24.95 (32K cassette), 
$26.95 (32K disk), $8.95 (data 
tape). Contact B5 Software, I024 
Bainbridge Place, Columbus, OH 
43228. 

Also available from B5 Soft­
ware is Skipcounting, a program 
designed to help elementary 
children understand math by 
counting. For each lesson the user 
is able to select the beginning and 
ending numbers from 0-9,999,999, 
and the number to count by (any 
number from 1-IO, or 15, 20, 25, 
50, 100, or 1,000). Students can 
also count backwards for further 
challenge. Lessons end with a 
counting song and a graphics re­
ward. Skipcounting requires Ex­
tended Basic and sells for $16.95 
(16K cassette) or $18.95 (32K 
disk). 
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Random Basic 
For OS-9 

Computerware has announced 
Random Basic for the Color Com­
puter and OS-9. Now the Coco 
user has access to a wide range of 
business and programming prod­
ucts that are already written in 
Random Basic on other operating 
systems. 

With Random Basic all OS-9 
commands are directly accessible. 
It has 9 or 11 digits of precision us­
ing BCD arithmetic, and its file­
handling capabilities include ISAM 
random, and sequential file 
structures. 

Existing programs are transport­
able between operating systems. 
Output formatting is easy with 
PRINT USING, automatic pagina­
tion, left- and right-justification, 
columnization, and decimal point 
alignment. Programming is fast, 
and it is self-documenting with ex­
tended variable names. 

Contact Computerware, Box 
668, 4403 Manchester Ave., Suite 
102, Encinitas, CA 92024. 
619-436-3512. 
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Data-base 
Update 

The Omni Online Database Di­
rectory, edited by Mike Edelhart 
and Owen Davies, is a guide to 
more than 1,000 selected data 
bases in 50 different fields. It ana­
lyzes and evaluates data bases for 
content and use, and provides 
users' comments, access informa­
tion, suppliers' addresses and tele­
phone numbers, costs, a computer 
glossary, and in-depth discussions 
of such key vendors as The Source, 
Compu-Store, Dialog, and BRS. 

In addition, information for 
novice and veteran database users 
alike covers areas such as choosing 
a modem and setting it up, select­
ing the right software, and choos­
ing the best vendor to fit one's 
needs. 

It sells for $19. 95 hardcover and 
$I0.95 paperback . Contact Diane 
McNulty, Associate Director of 
Publicity, MacMillan Publishing 
Company, 866 Third Ave., New 
York, NY 10022. 212-702-4212. 
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Jargon 
Demystified 

Today's computers have spawned 
a language all their own. If you 
don't know a disk from a data 
base, or a bubble sort from a 
breakpoint, try The Computer 
Dictionary. 

This state-of-the-art dictionary 
defines computer terms, as well as 
newly coined computerisms such 
as zeroing, bit map, and firmware, 
all in alphabetical order. Look for 
The Computer Dictionary in your 
book store, or contact Running 
Press Book Publishers, 125 South 
22nd St., Philadelphia, PA 19I03. 
215-567-5080. . 
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of the h i II ! It's a jungle outthere, but the latest news 
on the Color Computer grapevine is that, above the swirling mists of 
confusion, more and more people are 
discovering the Rainbow.® 

Now in its third year, the Rainbow 
has become the standard by which all 
other Color Computer magazines are 
compared. And no wonder! The Rainbow 
towers above the crowd, now offering 
more than 300 pages each month, 
including more than two dozen type-in­
and-run program listings, a host of articles and 
in excess of 30 hardware and software product 
reviews. 

We lead the pack in Color Computer publica­
tions and are devoted exclusively to the TRS-80® 
Color, TDP-100 and Dragon-32. We made our 
climb to the top by continually offering the best 
and the most by such well-known authors and 

innovators as Bob Albrecht and Don In­
man, and games from top programmers 
like Chris Latham, Fred Scerbo and 
John Fraysse. The Rainbow offers the 
most in entertainment and education, 
home uses, technical details and hard­
ware projects, tutorials, utilities, 

graphics and special features like Rainbow 
Scoreboard and our new CoCo Clubs section. 

For only $28 a year, you get the keys to all 
the secrets locked in your CoCo! 

Are you searching through the jungle of 
claims and clamor? Climb above it all. Look up. 
Find the Rainbow 

@ Aegis1ered 1rademark of Falsol1 Inc. 
® Registered trademark the Tandy Corp. 
© 1983 the Rainbow --------------------------the Rainbow 9529 U.S. Highway 42 

502/228-4492 P.O. Box 209 
Prospect, Ky. 40059 

YES! Sign me up for a year (12 issues) of the RAINBOW 
Name~--------------------~ Address ____________________ _ 

City -----------State ____ Zip ___ _ 
O Payment Enclosed 
Charge O VISA O MasterCard 0 American Express 
My Account# ________ Interbank# (MC only) ___ _ 
Signature Card Expiration Date ___ _ 

..- 296 

Subscript ions to the RAINBOW are 
$28 a year 1n the United States. 
Canad ian and Mexican rate 
U.S. $JS . surlace rate to other 
countr ies U.S. $65; air rate ,§ ~ 
U.S.$100. All subscriptions 4,o,0~~ begin wi th the current & CJ ~ 
issue. Please allow ~ ~ 0~ r>..'I, 
up to 5-6 weeks, ':>..:S 'b~ .t!:ll ; J 
for first copy. P.f ~..,.,~~ .fS' 

"'-~<:J~ <:Jtt; .~F 



GIMIX HAS THE 6809 SYSTEM TO SUIT YOUR NEEDS 
HARDWARE SOFTWARE 

All systems feature the GIMIX CLASSY CHASSIS; with a ferro-resonant constant 
voltage power supply, gold plated bus connectors, and plenty of capacity for future 
expansion. 

All OS-9/FLEX systems allow you to software select either operating system. 
Also included is the GMXBUG monitor and , in systems with 128K or more of RAM, 

GMX-VDISK for FLEX. 
Static RAM and double-density OMA floppy disk controllers are used exclusively in all 

systems. 
All GIMIX OS-9 systems include Microware's Editor, Assembler, Debugger, Basic09, 

and Runb; and the GMX versions of RMS and DO for OS-9. 
All systems are guaranteed for 2 MHz operation and include complete hardware and 

software documentation, necessary cables , filler plates, etc. 
All GIMIX versions of OS-9 can read and write RS color computer format OS-9 disks, 

as well as the Microware/GIMIX standard format. 
Systems are assembled using burned-in and tested boards , and all disk drives are 

tested and aligned by GIMIX. 
You can add additional components to any system when ordering, or expand it in the 

future by adding RAM, 1/0, etc . 

New and exclusive with OS-9 GMX Ill systems is the GMX OS-9 Support ROM, a 
monitor for OS-9 that includes memory diagnostics and allows the system to boot directly 
from either hard disk or floppy. 

GIMIX lets you choose from a wide variety of options to customize your system to your 
needs. 

A wide variety of languages and other software is available for use with either OS-9 or 
FLEX. 

OS-9 GMX Ill/FLEX SYSTEMS (#79) 
The 179 super system now includes (in addition to the above) : the GMX 

6809 CPU Ill, a 256K CMOS Static RAM Board (172), and a 3-port ln­
talllgant Serial 1/0 Processor (111). 

The GMX 6809 CPU Ill can perform high-speed OMA transfers from 
memory to memory and uses memory attributes and illegal instruction trap­
ping to protect the system and users from program crashes. If a user pro­
gram crashes, only that user is affected ; other users are unaware of the 
problem. 

The 3-Port Intelligent Serial l/D Board (#11) significantly reduces system 
overhead by handling routine 1/0 functions; freeing the host CPU for run­
ning user programs. This improves overall system performance and allows 
user terminals to be run at up to 19.2K baud . 

with dual 40 track DSDD drives . ...... . . . . .. ............. $5998. 79 
with dual 80 track DSDD drives ..... . . . .................. $6198.79 
with #88 dual 8" DSDD drive system ........ . . .. . . .. . . . . . $7698.79 
with #90 19MB Winchester subsystem and one 80 track . ...... $8898.79 
with a 47MB Winchester subsystem and one 80 track ..... . . $10,898.79 
with a 47MB plus a 6MB removable pack Winchester 

subsystem and one 80 track drive ... . ............ . .. . $12,398. 79 

TO ORDER BY MAIL: SEND CHECK DR MONEY ORDER OR USE YOUR VISA OR 
MASTER CHARGE. Please allow 3 weeks for personal checks to clear. U.S. orders add 
$5 handling if order is under $200.00. Foreign orders add $10 handling if order is 
under $200.00. Foreign orders over $200.00 will be shipped via Emery Air Freight 
COLLECT, and we will charge no handling. All orders must be prepaid in U.S. funds. 
Please note that foreign checks have been taking about 8 weeks tor collection so we 
would advise wiring money, or checks drawn on a bank account in the U.S. Our bank 
is the Continental Illinois National Bank of Chicago, 231 S. LaSalle Street, Chicago, IL 
60693, account #73-32033. 

BASIC-09 and OS-9 are trademarks of Microware Systems Corp. and MOTOROLA, Inc. 
Fl EX and UniFLEX are trademarks of Technical Svstems Consultants. Inc. 

OS-9 GMX I I FLEX SYSTEMS #49 
The 149 systems include 64KB static RAM, #05 CPU , #43 2 port serial 

board . 

with dual 40 track DSDD drives ...... ..... ... ....... . .... $3998.49 
with dual 80 track DSDD drives .......................... $4198.49 
with 188 dual 8" DSDD drive system ..................... $5698.49 
with #90 19MB Winchester subsystem and one 80 track ... . . .. $6898.49 

OS-9 GMX II I FLEX SYSTEMS #39 
The 139 systems include 128KB static RAM , #05 CPU, #43 2 port serial 

board . 

with dual 40 track DSDD drives ...... .... . . . . ....... .. ... $4498.39 
with dual 80 track DSDD drives . . . .. . . . ...... . .. . . . . . . . . . $4698.39 
with #88 dual 8" DSDD drive system . . .. ... ... ..... ...... $6198.39 
with #90 19MB Winchester subsystem and one 80 track . .. . ... $7398.39 

GIMIX DOES NOT GUARANTEE PERFORMANCE OF ANY GIMIX SYSTEMS, 
BOARDS OR SOFTWARE WHEN USED WITH OTHER MANUFACTURERS 
PRODUCT. 

EXPORT MODELS: ADD $30 FDR 50Hz. POWER SUPPLIES. 

GIMIX, Inc. reserves the right to change pricing , terms, and products 
specifications at any time without further notice. 

ALL PRICES ARE F.O.B. CHICAGO 

Contact GIMIX for price and availability of UniFLEX and UniFLEX GMXlll 
Systems. 

NOTE on all drive systems: Dual 40 track drives have about 700KB of for­
matted capacity; dual SO 's about 1,400KB; dual 8" about 2,000KB. The 

Want to expand your system to a 
megabyte of Static RAM and 15 users? 

Simply add additional memory and 1/0 boards. Your GIMIX system can 
grow with your needs. Contact us for a complete list of available boards and 
options. 

#72 256KB CMOS STATIC RAM board 
with battery back up .................. . . . . . ... . . ... . $1898.72 

#64 64KB CMOS STATIC RAM board 
with battery back up . .. . . .. .. .. . . . . . . ... ... . ......... $528.64 

#67 64KB STATIC RAM board ............. . .... .. .. . .... $478.67 
#11 3 port intelligent serial 1/0 board ... . . .... . . . . . . .. . .... $498.11 
#43 2 port serial 1/0 board .... . ... ... ... ... . .. . .. ... .. .. $128.43 
#42 2 port parallel 1/0 board .. ... . . .. . ..... . . . ......... . .. $88.42 
#95 cable sets ( 1 needed per port). specify board ....... . . . .... $24.95 

TRADE UP YOUR CoCo! 
GIMIX will allow you up to $1100.00 credit toward the purchase 

of any GIMIX system when you trade-in your working Color Com­
puter, peripherals, and original software. The trade-in value is 
limited to 110% of the RADIO SHACKTM list price at the time your 
order is placed . You pay the freight. This offer is good only in the 
Continental U.S.; is limited to the first 100 orders; and expires on 
9/30/84. Only one trade-in per customer. 

C:lmlX1nc. 
1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 



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 
Maintenance 

2. Chart of Accounts Maintenance 
3. Income/Expense Accounts 
4. Net Worth Statement 
5. Payments/ Appointments 

Calendar 

6. Color Graph Design 
Package (graphs any files) 

7. Check Search 
8. Home Budget Analysis 
9. Decision Maker 

10. Malling List 

After the ini tial setup. THE COLOR ACCOUNTANT requires less 

than an hour of data input each month . 

The checkbook maintenance program is the key to the entire 

package. Once your checkbook is balanced, the checkbook summary 

file will automatically update the home budget analysis. net worth. 

and income/ expense statements. You can then graph any fi le. record 

bills and appointments, make decisions, print a mailing list, analyze 

various accounts or stocks, and even calculate taxes . 

All programs are menu-driven and allow add/ change/delete. Each 

file and statement can be listed to screen or printer. and saved to 

cassette or diskette. THE COLOR ACCOUNTANT also comes with 40 

pages of documentation that leads YO';J step-by-step through the entire 

package. The TRS-80 COLOR Ext. Basic requires 16K for this package. 

$7 4 • 95 
Cassette $79 • 95 

Diskette 

Send $2 For Our 
New 64-Page Catalog (#11) 

Which Contains 
More Than 500 Software Products. 

(Catalog Is provided FREE with any order) 

To Order: 

Write or call Toll-Free (800) 431-2818 
(N.V.S. residents call 914-425-1535) 

:L[lr:1PlJTRCl~%L~:H 
50 NORTH PASCACK ROAD ,; 9 

SPRING VALLEY, N.V. 10977 
. add 53 for sh1pp1ng in UPS areas • add $5 to CANADA or ME XICO 
· add $4 for C 0 .0 . o r non-UPS areas · add proper postage elsewhere 

• 30-DA Y MONEY BACK GUARANTEE 
••• ALL PRICES ANO 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• Straightline depreciation• Sum of 
the digits depreciation • Declining 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 
double, triple. etc . • Determine salvage value of an investment• Rate 
of return on investment with variable inflows• Rate of return on invest­
ment with constant inflows• Effective interest on a loan• Future value 
of an investment (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 amortiza­
tion program• Value of a bond• Depletion analysis• Black-Scholes 
options analysis • Expected return on stock via discounts dividends 
• Value of a warrant• Estimate of future earnings per share for company 
• Compute alpha and beta variables for stock • Portfolio selection 
model• Option writing computations• Value of a right• Expected value 
analysis• Bayesian decisions• Value of perfect information• Value of 
additional information• Derive utility function• Linear programming 
solution by simplex method• Transportation method for linear pro­
gramming• Economic order quantity inventory model• Single server 
queueing model • Cost-volume-profit analysis • Conditional profit 
tables • Opportunity loss tables • Fixed quantity economic order 
quantity model • Cost-benefit waiting line analysis • Net cash-flow 
analysis for simple investment• Profitability index of a project• Weight­
ed average cost of capital • True rate on loan with compensating 
balance required • True rate on discounted loan • Merger analysis 
computations• Financial ratios for a firm• Net present value 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• Mailing list system• Letter writing system (links with mailing 
list system) • Sort lists 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 
inventory control 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 selling price for 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-memory payroll system• Dilution analysis• Loan 
amount a borrower can afford • Purchase price for rental property 
• Sale-leaseback analysis• Investor's rate of return on convertable 
bond 

100 Ready-To-Run 
Business Programs 

only sgg_95 
(Available on diskette only) 

Also available for TRS-80 Models I, II and Ill, Apple, Atari, 
Osborne, Kaypro, all Commodore Computers and most 
CP/M systems. 



$49.95 

A set of UNIX-like utilities for 

DYNASTAR/DYNAFORM 
DYNASPELL for OS-9 

OS-9 
$59.95 

Word processing complete with 
spelling checkerlll 

$34.95 

Hi-Res screen for OS-9 

CRASMB 
all CPM's) 

for OS-9 $399.00 (includes 

source code into 
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