






























































































































































































































































































































































outside the computer area. We used to 
speak of a program as a plan to be 
fo llowed, or the total of the individual 
components of a plan. Then, the word 
entered the area of computers and 
became a set of instructions for the 
machine to follow. It was still a noun 
(we wrote the program), but soon took 
on verb meanings also (we programmed 
the machine). People who have never 
seen a computer, never even been inside 
a Radio Shack computer store, know 
the definition of the term and know that 
computers are programmed by humans. 

But in the past few years, the word 
has adopted a wider meaning. We now 
speak of programming humans, with 
both a positive and negative aspect. We 
can be programmed to wear seat belts, 
control our anger, or any number of 
things we used to do differently. People 
who have undergone intense mental 
conditioning are now considered pro­
grammed. Specialists deprogram 
youngsters from religious cults and 
reprogram them to live in more conven­
tional society. The term "deprogram­
ming" is listed in the dictionary as the 
process of eliminating a set of thinking 
caused by intensive indoctrination. 

Now that is a great promotion for a 
word that started as "plan." 

Other words from the field of com­
puter science have been accepted into 
our language, then altered to assume a 
wider definition. The term "debug" 
came from computer science, referring 
to corrections in a computer program. 
(See this column in the October 1986 
RAINBOW.) We now speak of debugging 
relationships with other people, or of 
working the bugs out of any new activ­
ity. "Feedback" is another example of 
an electronic term that has come to have 
broader meanings. Speakers get feed­
back from audiences; teachers get feed­
back from students. A "glitch" no 
longer just means a malfunction of a 
machine due to a surge of power, but 
now can refer to any problem from a 
relatively small source. 

Have you ever heard an employer say 
he wanted someone "online" as quickly 
as possible, so the new person could 
"interface" with people necessary to 
complete the task before the whole 
"program" got "zapped?" 

Some people believe that our lan­
guage controls our thoughts. The way 
we think is determined by the vocabu-

Products listed in the Holiday Shopping Guide are available from 
the following companies: 

B5 Software H&H Enterprises 
1024 Bainbridge Place P.O. Box 2672 
Columbus, OH 43228 Corona, CA 91718 
(614) 276-2752 (714) 737-1376 
Cinsoft HJL Products 
2235 Losantiville Avenue P.O. Box 24954 
Cincinnati, OH 45237 Rochester, NY 14624 
(513) 396-SOFT (800) 828-6968 
Computerware Howard Medical Computers 
P.O. Box 668 1690 N. Elston 
Encinitas, CA 92024 Chicago, IL 60622 
(619) 436-3512 (800) 443-1444 
Diecom Products J&R Electronics 
6715 Fifth Line P.O. Box 2572 
Milton, Ontario Columbia, MD 21045 
Canada L9T 2X8 (301) 987-9067 
(416) 878-8358 

Lomiq, Inc. 
Diversions, Inc. c.p. 105, succursale A 
505 W. Olive Avenue #520 Jonquiere, Quebec 
Sunnyvale, CA 94087 Canada G7X 7V8 
(408) 245-7575 ( 418) 542-6425 
Federal Hill Software The Lyter Side 
8 I 34 Scotts Level Road 511 Cottonwood 
Baltimore, MD 21208 Canon City, CO 81212 . 
(800) 628-2828 (303) 275-1640 
Foto-Wear, Inc. Ohm Electronics 
62 Herbert Drive P.O. Box 368 
East Brunswick, NJ 08816 Palatine, IL 60067 
(201) 257-6549 (800) 323-2727 
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lary we have with which to express our 
thoughts . I do not know whether that 
is true or not. But, a large vocabulary 
allows us to express ourselves with 
greater precision and have greater 
control over how we share our thoughts 
with other people. In essence, commu­
nication is limited by vocabulary. We 
are fortunate that our language is less 
limiting than other languages - we can 
communicate our thoughts with fewer 
limitations . We should also recognize 
the debt we owe to the field of computer 
science for giving us a richer vocabulary 
for our communications. 

Education is learning: knowing the 
thoughts of others and sharing our 
thoughts with other people. Before we 
can express a thought, or learn from the 
expressions of others, we need to have 
a language capable of accommodating 
that thought. Because our language is 
still growing, our thoughts can continue 
to grow. If we ever get caught in an 
"endless loop," our thoughts will stop 
growing, and education will stop. 

If you want to share your thoughts, 
please write me at 829 Evergreen, Cha­
tham, Illinois 62629. Until next time, 
happy words! 

Spectrum Projects, Inc. 
P.O. Box 264 
Howard Beach, NY 11414 
(718) 835-1344 
Speech Systems 
38W255 Deerpath Road 
Batavia, IL 60510 
(312) 879-6880 

Tepco 
30 Water Street 
Portsmouth, RI 02871 
( 40 I) 683-3019 

Thinking Software, Inc. 
46-16 65 Place 
Woodside, NY 11377 
(718) 429-4922 

Tothian Software, Inc. 
Box 663 
Rimersburg, PA 16248 
(814) 473-3887 

Weber and Sons, Inc. 
P.O. Box 104 
Adelphia, NJ 07710 
(800) 225-0044 

York 10 
9525 Vassar Avenue #R1 
Chatsworth, CA 9131 1 
(818) 700-0330 

Zebra Systems, Inc. 
78-06 Jamaica Avenue 
Woodhaven, NY 11421 
(718) 296-2385 
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~ftware Best Wishes for a Happy~ Healthy 

Holiday Season from Sugar Software 

We make all of our holiday greeting 
cards with 

'illl1£ OioOio 0Ia11 igntpl1er 
and so can you! 

The CoCo Calligrapher works on these printers: 

Epson: MX80, FX80, 1 DO (8 1/2 x 11 size only) , 
and all models with graphtrax 
Gemini: 10, 10X, 15, 15X (81 /2 x 11 size only) 
Radio Shack: LP7, LP8 , DMP1 00, 110, 120, 200 , 
420, 510 , 2100 
Okidata: 92A - unless it is version 4. The ROM 
has a bug and the dealer should replace it for you . 
Banana: Behaves like a Radio Shack 
Prowriter: 8510 

These type styles come on the CoCo Calligrapher pro­
gram tape or disk : 

(~ld ~n!\li~h 

G11~ Nillffifs 
'•rtoon 

Tape - $24.95 
Disk - $29.95 
Both require 32K ECB 

SimplifY all of your Holiday Mailing 

I l\\1 
$19.95 - Tape 

32K ECB 
Disk 

Compatible 

• User friendly 
• Detailed tutorial & guide 
• No blank line! 
• Send formatted file 

to tape, disk, or printer 
• Upper and lowercase 
• Up to 230 characters 

per record 

with 
TIM SMAIL 

Address all your holi­
day greeting cards in 
minutes! Update your 
list in seconds! 

• Designed for 80 column 
printers 
• Continuous feed or 
single sheet labels 
• 1, 2 or 3 labels wide 
• 2.5, 2.75, 3, 3.5 and 4 
inch labels 
• Sort by zip code 
• Sort by name 
• Select records to print 
• About200 records will fit 
in 32K 

These additional type styles are also available -
$19.95 each, or $49.95 for all on tape or disk. 

Old English-reduced 
Old English-reverse 
Old English-

Tape 1 
Cartoon-reduced 
Cartoon-reverse 
Cartoon­

Gay Nineties-reduced 
Gay Nineties-reverse 
Gay Nineties-

reverse/reduced reverse/reduced reverse/reduced 

Tape 2 

IB,...oadwa:~ 

Broadway 
Broadway-reduced 
Broadway-reverse 
Broadway-

reverse/reduced 

~ld St~lr 
(UtJ St~lt 

Old Style 
Old Style-reduced 
Old Style-reverse 
Old Style-

reverse/reduced 

Tape 3 

Business 
Business 

Business 
Business-reduced 
Business-reverse 
Business-

reverse/reduced 

Antique 
Antique-reduced 
Antique-reverse 
Antique-

reverse/reduced 

Spend some quality time with 
your family and play Bible 
Tape-
16K ECB - $19.95 
Disk-
32K ECB - $24.95 
A very simple graphics adven­
ture game for young children 
and their families. 

All of these stories are included: 
• Adam and Eve 
• Noah's Ark 
• Abraham and Isaac 
• The Exodus 
• David and Goliath 

Stories 
~ Adventure 

Intriguing sound effects. Exciting high-res graphics and 
animation. The one adventu re game that's fun to play 
over and over again! 

Disk soft wa re compatible witl1 Radio Shuck DOS onl~· . 

A complete catulo.l.( of o th er s\\·ccl ~ugar ~oliwarc products is a\·ai lahk . 

Dealer and author inquiries are always 
welcome. Canadian dealers should con­
tact Kelly Software Distributors , Ltd ., P.O. 
Box 11932, Edmonton, Alberta T5J-3L 1 
(403) 421-8003. 

SUGAR SOFlWARE 
P.O. Box 744·6 

Hollywood, Florida 33081 
(305) 981-1241 

No refunds or exchanges. 

Add $1 .50 per program for 

~~str~~rd~~1sh=~~ ~ i~~ · :~r:~ 
tax. COD orders are wel­
come. CIS orders EMAIL to 
70405. 1374. Dealer inquir­
ies invited. 
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Gold Star Performance 

Editor: 
I have received such outstanding service 

from one of your advertisers that I would 
like to call it to the attention of you and your 
readers. 

I own a CoCo 2 and one disk drive. I 
decided to purchase a second drive from the 
Computer Center, Inc., in Memphis, Tenn. 
About six months after I purchased this 
drive, it developed a problem. I returned it 
to the Computer Center with a note. It was 
returned I 0 days later with a note saying that 
the drive worked and the only charge was 
for shipping and handling. I thought that 
was fine, since the drive worked perfectly 
when I connected it. 

About two weeks later, the drive devel­
oped the same problem. 1 sent it back to the 
Computer Center again. This time it was 
returned within eight days and it had been 
repaired free of charge, and they didn't even 
charge postage and handling. It is so hard 
to get prompt, courteous service these days. 
The drive has been working fine ever since. 

Editor: 

Howard D. Clark 
El Paso. TX 

A Veteran Beginner 

I'm writing to tell you about Paul Bangert 
of Bangert Software Systems. After order­
ing the Super Programming Aid, I had a 
question concerning it. In less than a week 
I had my answer from Mr. Bangert. 

If anyone in CoColand needs a decent 
programming aid, the Bangert Super Pro­
gramming Aid [reviewed in the July 1986 
RAINBOW, Page 158] is the item to get. 

I was really glad to read that you will 
always have things in RAINBOW for be­
ginners. I've had my CoCo for a few years, 
but I'll never be a super programmer. I just 
make small, inefficient programs that keep 
me occupied. 

Editor: 

Philip Beltz 
Uhrichsville, OH 

Label Legacy 

.. · ··:;~····· ... ·, ... ,. _..,.,,.11 I 
/../9./ ,.·:.'··.1 
&.E . .J 

1 .. , 0 V E: 

I have been lucky to have had my letter 
printed in your magazine and have gotten 
some very nice CoCo pen pals. I met one 
man who became very close to me and we 
wrote to each other every week for over a 
year. He was really great with the CoCo and 
had made an address label with a dog on it 
and the word 'love' under it for me because 
of a stamp I try to use all the time. Then he 
had a heart attack. His family wrote me 
about it. I am trying to find someone who 
could write a program to make this label for 
me. I will gladly pay for it. Can anyone help 
me? 1 have a 64K CoCo, tape and a DMP-
1 05 printer. You have a great magazine and 
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I wouldn't miss it for anything. Thanks for 
helping me meet some very nice people. 

Editor: 

Sandra Steed 
115 2nd Drive SE 

New Philadelphia, OH 44663 

KUDOS 

I just wanted to pay you a compliment on 
the wonderful opportunity you've given me, 
as well as many others, in providing us with 
such a treasure as RAINBOW. It is definitely 
a gift to all CoCo users! 

I am a data processing major, with an 
associate's degree, working as a computer 
operator, on my way to becoming a pro­
grammer. l enjoy the programs RAINBOW 
provides, as well as all the ads for equipment 
and software to expand my system and help 
me program better and more efficiently. 
Thank you for that gift. 

Editor: 

Bonnie Kills 
Williamsburg, VA 

Please Don't Forget Us 

I ask you not to forget that it is the novice 
or beginner who makes your magazine 
grow, so consider the minimum equipment 
required to compute and address these 
people. I learned more from Don't String 
Me Along [October 1986, Page 100] than I 
have from any article in some time. Go get 
'em Ellen and George Aftamonow! 

I would like for someone to gather all 
errors ever gotten in BASIC and/ or OS-9 , 
with an explanation, reason, how to over­
come, what caused the error and what they 
mean . Large order I know. 

Editor: 

Harold E. Crunk 
Maplewood, MO 

My Favorite Record 

Why not have a Rainbow One- and Two­
Liner book and tape to complement your 
Simulations and Adventure series? I'd buy 
one. Also, why not put the CoCo Gallery on 
tape? Even more than either of these, I'd like 
to see the Simulations, Adventures, One­
and Two-Liners , and CoCo Gallery all on 
disk. This would be of great value to me. 

Editor: 

Kerry B. Rogers, USN 
FPO New York, NY 

Doesn 't Like OS-9 

Just when I had concluded that you and 
your magazine were hurting yourselves, 
patting yourselves on the back, you finally 
did something I consider worthwhile . 
Writer-Zap [September 1986, Page I 16] is 
the program I have been looking for. I run 
my printer at 2400 baud and had to change 
that parameter manually each time. No 
more, thanks to you and special thanks to 
Ian Millard for making it available to the 
members of CoCo Community who use and 
like VIP Writer. 

I have OS-9 Version 0 l :0 l :00 and I con­
sider it to be a total waste of money. I have 
not been able to find anything usefu l to do 
with it, nor do I find I can learn what to do 

with it from Dale Puckett. I have the 
Rainbow Guide to OS-9 but it assumes you 
know all about it and leaps in at full speed. 
I certainly am not going to spend $25 to 
upgrade to Version 2 of OS-9 until or unless 
I can find a use for it. 

I am running a CoCo 2, a J&M controller 
and a double-sided, 40-track disk drive . I use 
a DMP-105. I would like to see some entry· 
level tutorials on OS-9 so I can figure out 
what to do with it and how to do it. 

Keep Bill Barden going; he is the most 
lucid writer I have found on computers. 

Sam P. Carroll 
Olympia, WA 

PMODE is Red, PMODE is Blue 

I'm an honest person and I'd like to say, 
I had the urge to get a computer one day, 
Went to Radio Shack, walked in with ease, 
The salesman said, "May I help you please?" 

I said, "I'm looking for a computer," 
he asked, "What kind?" 

I replied , "I'm not sure, let's see your line." 
We looked at all the computers in the store, 
My knowledge of computers, unknown, not 

anymore. 

He asked, "See anything to suit you?" 
1 said, "I really like that Color Computer 2." 
He picked up the computer and handed it 

to me, 
He rang it up and the total came to $279.33. 

I was so excited, I had a computer now, 
But how to use it, I didn't know how. 
I called Radio Shack that very day, 
The salesman explained in full, right away. 

After experimenting for about four weeks, 
I had learned a lot about pokes and peeks, 
I bought software that worked my way, 
But I had one problem, only l6K. 

I searched and found an upgrade for 69 
bucks, 

It was from Spectrum Projects, was I in luck. 
My order was filled and filled very fast, 
I had my upgrade I wanted, 64K at last. 

The magazine I had was called RAINBOW, 
Got it from a friend, where he got it I don't 

know. 
RAINBOW was filled with articles to read, 
My friend told me, "That RAINBOW is a need . 

I've been reading RAINBOW ever since then, 
Of all computer magazines, RAINBOW 

always wins . 
With Lonnie Falk as its editor, 
I don't think RAINBOW could be better. 

I supported my CoCo 2 all the way, 
Until I heard about the new CoCo 3 one day. 
With its exciting new features, I was amazed, 
Its brilliance and colors flared with a blaze. 

I haven't had a chance to try one out, 
From what I've read, it's the best without a 

doubt. 
My local Radio Shack hasn't received 

them yet, 
When they do, I'll get one, you can bet! 



RAINBOW is, and will always be for me, 
I know it'll get better, thanks to CoCo 3. 
RAINBOW magazine will always be the best, 
But I think it's time to put my pen to rest. 

Andrew Urquhart 
Metairie, LA 

PEN PALS 

• I'm looking for a CoCo pen pal. I'm 14 
years old and have a 64K CoCo 2 BASIC 
Version 1.1 with disk and a cassette recorder. 

Jon Larson 
P.O. Box 237 

Seligman, AZ 86337 

• I read the letter in the July 1986 RAIN­
BOW [Page 10] about all the different coun­
tries THE RAINBOW is sent to. I already have 
pen pals in Australia, Canada, Argentina 
and Brazil, but would like pen pals in other 
countries. I would also like to hear from 
anyone who is interested in war and weap­
ons, law or politics . 

Tim Vogel 
2425 Greendale Road 

Wilmington, DE 19810 

• I have a 64K ECB system with a cassette 
recorder and am in search of a pen pal. I am 
16 years old. 

Brannon Baxley 
P.O. Box 355 

Live Oak, FL 32060 

• Anyone who wants to be a pen pal and 
has a cassette player please write me. I will 
answer all letters. You can help me keep my 
expenses down by sending an SASE. 

Dane Kramer 
802 N. DeQuincy 

Indianapolis, IN 46201 

• I'm searching for pen pals who are 
interested in heavy metal, Adventure games 
and computer graphics. I have a 64K CoCo, 
disk drive, DMP-110 printer and the fantas­
tic CoCo Max. All ages are welcome to 
write. 

Erik Ames 
406 East 12th Street 

LaPorte, IN 46350 

• I'm 15 years old and would like a pen pal. 
I have a 64K computer, double disk drive, 
cassette recorder, modem and a DMP-130 
printer. 

Yvonne Hinkle 
RR 1, Box 358 

Washington, IN 47501 

• I'm 16 years old and have a 64K ECB 
CoCo 2, two double-sided disk drives , 
DMP-105 printer, 300/ 1200 Baud modem 
and would like to have some pen pals. 

Michael Adams 
31740 Courtney Cr. 

Walker, LA 70785 

• I would like to have a pen pal who owns 
a CoCo I or 2. I'm 16 years old and own a 
CoCo with dual-disk drive, cassette recorder 
and a Spirit-80 printer that thinks it is an 
Epson. 

Kelly Stone 
P.O. Box 225 

Rose City, MI 48654 

• I would like to hear from other CoCo 
owners who are involved in law enforce­
ment, particularly those who have written 
job-related programs. Also, I would like to 
hear from law enforcement people from 
other countries. 

J.E. Borger 
Box 52 

South Dennis, NJ 08245 

• If you enjoy throwing out your 16K 
Color Computer, trashing your DMP-105 
printer or putting an ax in your color TV ­
do not write to me. If you love your CoCo, 
please write to me. 

Michael Albert 
661 Neptune Boulevard 
Long Beach, NY 11561 

• I am 13 years old and want pen pals who 
are having trouble with programs, games or 
anything else. Must have a cassette recorder 
and disk drive. 

Eurik Perez 
358 Wadsworth A venue 

Apt. 43 
New York, NY 10040 

• I am looking for a pen pal who enjoys 
Adventures. I am 10 years old and have a 
TRS-80 Color Computer with disk drive, 
printer and modem. 

Brad Bergstresser 
26027 Redwood Drive 

Olmsted Falls, OH 44138 

• I would like to have pen pals who have 
a CoCo 2 with at least 32K. I have many 
tapes but I don't have a disk drive. 

Joel High 
2155 Jarvis Road 

Lancaster, PA 17601 

• Anyone who wants a pen pal in the USA 
please send an SASE or 25 cents. I will try 
to answer all letters . This offer stands for 
people in foreign countries also. 

Blake Cadmus 
1106 Whitfield Boulevard 

Reading, PA 19609 

• I am interested in getting a CoCo pen 
pal. I am 14 years old and have a 64K CoCo 
2 and tapes. 

Jason Maxwell 
867 Rye Street 

Manchester, TN 37355 

• I am willing to correspond with CoCo 
users anywhere in the world who have a 
similar or compatible CoCo configuration 
to mine (tape, ECB, modem and printer). I 
hope to have a disk drive soon. 

Bill Kroulek 
13809 Lillard Road 

Soddy, TN 37379 

• If there are any CoCo users who want 
to write to me, I'd be very pleased. I am 14 
years old and own a TRS-80 64K computer. 

Ben Stimmel 
P.O. Box44 

Burlington, TX 76519 

• I'm looking for a girl pen pal. I have a 
64K CoCo with printer and cassette. 

Pierre-Etienne Michel 
808 du Chateau 

St-Hilaire, Quebec 
Canada J3 H 1 N4 

• I am looking for a pen pal. 1 have a 16K 
CoCo I. 

Steven Freriks 
P.O. Box 116 

Englejeld, Saskatchewan 
Canada SOK I NO 

• I would like to have a pen pal. For more 
information write me. 

Shane Pasiechnyk 
Box 344 

Marysville, British Columbia 
Canada VOB I ZO 

• I want to correspond with CoCo users 
who have MIDI systems using Yamaha OX 
and RX synthesizers and any of the follow­
ing: Co/orchestra, Syntrax by Intercomp, 
CoCo MID/by Speech Systems and Musica 
MIDI by Speech Systems. 

Ross Whitney 
201-21 Pioneer Drive 

Kitchener, Ontario 
Canada N2 P I HI 

• I am in search of a CoCo pen pal living 
in Germany or the USSR. I am 12 years old 
and have a 64K CoCo 2 and cassette re­
corder. 

Mathieu Chouinard 
616 Rue Hudon C.P. 500 

LaPocatiere, Quebec 
Canada 60 R 1 ZO 

• I would like to write to anyone sharing 
my interest in Adventures. So far I have 
either solved or helped in finding the solu­
tions to most of the Mark Data programs 
and Dallas Quest. At the moment I am 
having some difficulty with The VortPx 
Factor, Major !star and To Preserve Quan­
dic . I am 10 years old. 

Scott Chase 
3 Thomas Street 

Baxter, Victoria 3911 
Australia 

THE RAINBOW welcomes letters to the 
editors. Mail should be addressed to: Letters 
to Rainbow, The Falsoft Building, P.O. Box 
385, Prospect, KY 40059,. Letters should 
include the writer's full name and address. 
Letters may be edited for purposes of clarity 
or space. 

Letters to the editors may also be sent to 
us through the MAIL section of our Delphi 
CoCo SIG. From the CoCo SIG> prompt, 
pick MAIL, then type SEND and address to: 
EDITORS. Be sure to include your complete 
name and address. 

December 1986 THE RAINBOW 177 



DOWNLOADS 

Now's the Time to Get Online 

• Having just purchased a Modem I, I dug 
through back issues only to find zilch. Can 
you explain how to use my modem? 

Mervyn Swaine 
Hantsport, Nova Scotia 

So you want to join the ranks of telecom­
muters, Mervyn. Really all you need is the 
modem, a cable to connect it to the comput­
er, a cable to connect it to your telephone, 
some terminal software, and the telephone 
number of your local Uninet pad in order 
to get on Delphi . (See the ad in this issue for 
more details.) 

A few terminal programs have appeared 
in the RAINBOW. If you have a CoCo 3, a 
terminal program appeared in last month's 
issue. All that the terminal, or communica­
tions, program does is allow you to send and 
receive data over the telephone lines. The 
more elaborate programs have buffers -
methods of storing text received or to be 
sent. Also, they have different protocols for 
reliable transmission of data. I recommend 
Mikeyterm . It is available on Delphi for the 
cost of your connect time. 

The cables you need can be found at your 
local Rad io Shack store. Your Modem I just 
converts the data to tones for transmission 
purposes. More elaborate modems are also 
ava ila ble. They automatically di a l an d 
answer your telephone, and are capable of 
faster baud rates than your Modem I. 

Dan Downard is an electrical engineer 
and has been involved in electronics for 
27 years through Ham radio (K4KWT). 
His interest in computers began about 
eight years ago and he has built several 
68XX systems. 
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When you finally get connected to Delphi , 
send a message to DANDOWNARD or 
RAINBOWMAG on the CoCo Forum. We 
are always glad to hear from you. 

• A strange thing happens when !type EXEC 
without a machine language program in 
memory. The drive starts running, looking 
for a file on the disk in Drive 0 (if one is in 
the drive). 

What is the file the drive is looking for? 
Is it looking for a machine language file, 
BASIC file, ASCII file or OS-9 file? Does it 
load and automatically execute the file? 

Willie Wong 
San Francisco, CA 

Willie, you are doing something wrong. 
When the command EXEC is found in a 
program , the microprocessor program 
counter (the address counter) jumps to the 
address pointed to by $009D. If there is 
nothing stored at this address, you're in 
never-never land . The disk drive is not 
looking for a file , but just running without 
any purpose . This is dangerous from a 
software standpoint since you may jump to 
a place in Disk BASIC that may re-format a 
disk , etc. I suppose that is why we have 
write-protect tabs. At the same time it will 
do no physical damage to the computer, and 
pushing reset will re-initialize the system. 

• Do you have to get an RGB monitor to 
use the 80-character screen and the Hi-Res 
graphics, or can that be done on a normal 
TV? I was also wondering about the option 
for adding more memory. Does more mem­
ory mean more string space, and does it give 
more room before OM Errors? 

By Dan Downard 
Rainbow Technical Editor 

Could you recommend a good word 
processing and small-business accounting 
program for the CoCo 3? I do not have a 
CoCo 3 yet. 

Do you recommend getting OS-9 Level II 
for the CoCo 3? I have never used the OS-
9 system, and I do not know whether that 
would be a good investment for a 14-year­
old, self-taught programmer on a limited 
budget. 

David West 
Leesburg, FL 

I see you are looking forward to the CoCo 
3 with the rest of us, David. I wouldn't 
recommend using a TV with the CoCo 3 for 
Hi-Res graphics. The RF circuits are no 
different than in the present CoCos. It is 
impossible to send the necessary video 
information over a standard RF carrier. At 
the same time , a monochrome monitor 
works fine for 80-column word processing. 
Graphics are better on an RGB monitor, but 
a color monitor will suffice. 

To take advantage of the added memory 
in the CoCo 3, at present you will have to 
use OS-9 Level II. There hasn't been time to 
develop software for RS-DOS, even though 
it's possible. You will still be able to write 
longer programs with the same amount of 
memory due to the fact that graphics screens 
are now stored in different memory banks, 
and do not interfere with program memory. 

Because the CoCo 3 is so new we will have 
to see what kind of business software devel­
ops. Existing software will run, but most is 
formatted for a 32-column screen. It should 
not be too difficult to convert the screen 
formats. As far as OS-9 goes, there are 
several excellent word processors and ac­
counting programs already available. Try 
contacting some of the established vendors 
such as Computerware and Frank Hogg 
Labs. 



Recommended Reading for Your CoCo from . . . ~ 

The Rainbow Bookshelf , 
~ew· .. 
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SIMULATIONS 

The Complete Rainbow Guide to OS-9 
The book that demystifies the state-of-the-art operating system for 

the Tandy Color Computer. Authors Dale L. Puckett and Peter Dibble 
show you how to take advantage of OS-9's multitasking and multi· 
user features, and the capability of redirecting input and output 
commands at will. An easy-to-read, step-by-step guide packed with 
hints and tips, tutorials and free software in the form of program 
listings. 
Book $19.95 
Disk Package $31 (2 disks, book not included) 

The Second Rainbow Book of Adventures 
This sequel features 24 of the most challenging Adventure games 

ever compiled. Meet the Beatles and battle the Blue Meanies, find 
a hidden fortune, or win the heart of a beautiful and mysterious 
princess. Experience the thrills and chills of the most rugged 
Adventurer without ever leaving your seat. Ring Quest, Secret Agent 
Man, Dark Castle, Curse of Karas, Island and more! 
Book $13.95, Tape $13.95 

New! 

First 
v 

The Rainbow Book of Adventures 
A collector's item containing 14 winning programs from THE 

RAINBow's very first Adventure contest. Includes such favorites as 
Sir Randolf of the Moors, Search for the Ruby Chalice, Deed of the 
York, Horror House, One Room, The Door and Dr. Avaloe. Plus, hints 
and tips on solving Adventures. 
Book $7.95, Tape $7.95 

The Rainbow Book of Simulations 
Features 20 award-winning entries from THE RAINBow's first 

Simulation programming competition. You are the Commander-in· 
Chief of the Confederate Army during the Civil War, an air traffic 
controller at one of the nation's busiest airports, the owner of your 
own software business, a civil defense coordinator in charge of 
saving Rainbow City from a raging flood, a scientist conducting 
experiments on Mars .. . Your wits are on the line. 
Book $9.95, Tape $9.95 

The Second Rainbow Book of Simulations 
The 16 winning programs from our second Simulation contest. Fly through the dense African 

jungle as a bush pilot, bull your way down Wall Street, lead the Rainbow City bomb squad, 
or try your hand at Olympic events. Test your skills and talents. 
Book $9.95, Tape $9.95, Disk $10.95 

Coming Soon 
The Rainbow Guide to Introductory Statistics 

I want to start my own Rainbow Bookshelf! 
Please send me: 
D The Rainbow Book of Simulations 
D Rainbow Simulations Tape 
D The Second Rainbow Book of Simulations 
D Second Rainbow Simulations Tape 
D S~cond Rainbow Simulations Disk 
D The Complete Rainbow Guide to OS-9Jbookonly) 
D Rainbow Guide to OS-9 Disk Package J2disks) 
D The Rainbow Book of Adventures (first) 
D Rainbow Adventures Tape (first) 
D The Second Rainbow Book of Adventures 
0 Second Rainbow Adventures Tape 

Add $1 .50 per book Shipping and Handling in U.S. 
Outside U.S., add $4.00 per book 

$ 9.95 __ _ 
$ 9.95 __ _ 
$ 9.95 __ _ 
$ 9.95 __ _ 
$10.95 __ _ 
$19.95 __ _ 
$31 .00 __ _ 
$ 7.95 __ _ 
$ 7.95 __ _ 
$13.95 __ _ 
$13.95 ___ _ 

Kentucky residents add 5% sales tax 
(Allow 6 to 8 weeks for delivery) Total ____ _ 

Name 

Address -------------------­

City------------------­

State -------------ZIP ___ _ 

0 Payment Enclosed, or 0 Charge to: 

0 VISA 0 MasterCard 0 American Express 

Account Number 

Card Expiration Date ______________ _ 

Signature 

Mail to : Rainbow Bookshelf, The Falsoft Building, P.O. Box 385, Prospect, KY 40059. 
Please note: The tapes and disks offered by The Rainbow Bookshelf are not stand-alone products. That is, they are intended to be an adjunct and complement to the books. Even if you buy the tape or disk. 
you will still need the appropriate book. OS-9® is a reg istered trademark of the Microware Systems Corporation. 



TOM MIX'S MINI-CATALOG 

P-51 Mustang 
Attack/Flight Simulation 

The ultimate video experience! Link two 
CoCo's together by cable or modem, and 
compete against your opponent across 
the table OR across the country! (Both 
computers require a copy ofthis program). 
The P-51 flight simulator lets you fly this WWII 
attack fighter in actual combat situations­
against another player OR against the 
computer. 

32K Machine Language 
Flight Manual Included 

Tape $29.95 Disk $34.95 

Worlds of Flight 
Small Plane Simulation 

Real-time simulation generates panoramic 
3-D views of ground features as you fly 
your sophisticated plane in any of nine 
different "worlds." Program models over 35 
different aircraft/flight parameters. Realistic 
sound effects too! Manual included helps 
you through a typical short flight. 

32K Machine Language 
Flight Manual Included 

Joysticks Required 
Tape $29.95 Disk $34.95 

------- Educational Best-Sellers! -------
Teachers Database 11-AIIows teachers 
to keep computerized files of students. 
Recently updated with many new features! 

• Up to 1 00 students, 24 items per student 
• Many easy-to-follow menus 
• Records can be changed, deleted, 

combined 
• Statistical analysis of scores 
• Grades can be weighed, averaged, 

percentaged 
• Individual progress reports 
• Student seating charts 
• Test result graphs/grade distribution 

charts 
64K TDBII $59.95 Disk Only 

32K TDBI $42.95 Tape $39.95 

NOW AVAILABLE FOR IBM PC & 
COMPATIBLES-Holds information on up to 
250 students with as many as 60 individual 
items of data for each. Contains the 
features listed above PLUS. 

Requires 128K • $89.95 

Here's the quality you have come to expect 
from TOM MIX. Another outstanding color 
computer game. Th is one ranks right up 
there with "Donkey Kong" . Listen to this: 
69 levels for one or two players PLUS you 
can create your own levels (up to 306 on 
a disk). Endless possibilities await you in 
this exciting new creation. Move over 
Goldrunner and Loderunner, here comes 
GOLD FINDER. .. 

32K & Joysticks Required 
Disk $27.95 

We Have More Software 
Available Than Listed Here. 

Please Write for a Free Catalog! 

NEW RELEASE 
THE BLACK HOLE 

For anyone who enjoys solving a challeng­
ing logical puzzle. here is a 3-dimensional 
puzzle composed of 63 numbered cubes 
in a 4 by 4 by 4 array that leaves one 
BLACK HOLE. You tell the computer to sort 
the cubes and the computer tells you to put 
them in numerical order. A real brain 
bender. Outstanding color and action. 
Years of entertainment. . . 

For IBM PC & Compatibles 
$24.95 

More Tandy-IBM/PC software available. 

Factpack-Three programs for home or 
school use provide drill and practice with 
basic "-1+1-+-lx" Grades 1-6. 

32K Ext. Basic 
Tape $24.95 Disk $29.95 

Vocabulary Management System-Helps 
children learn and practice using vocabu­
lary and spelling words. Eleven programs 
including three printer segments for tests, 
puzzles, worksheets and five games; many 
features make this a popular seller! 

Requires 16K Ext. Basic/ 
32K for Printer Output 

Tape $39.95 Disk $42.95 

Fractions-A Three-Program Package. 
1 /Mixed & Improper 2/Equivalence 
3/Lowest Terms. Practice, review and defi­
nitions make learning easy. 

32K Ext. Basic 
Tape $30.95 Disk $35.95 

Unique Utilities! 
New! Use the tools we've used to create 
"Donkey King," "Sailor Man" and others! 

• Full use of 64K RAM 
• 100% Machine Language 
·No ROM Calls 
• Selectable Drive 
• Support 1-4 drives 
• Menu Selected functions 
• "Cold Start" exit to Basic 
• Parameters easily changeable in basic 

loader 
MAS Assembler-the finest ever! 
(Includes EDT) 

Disk $74.95 
EDT -Effortless full screen editing w/2-way 
cursor. Text files to 48K+. Copy, save, 
move, delete, print blocks, much more! 

Disk $39.95 
Deputy Inspector-Alphabetize, resort and 
backup directory; fast 3-swap backups, 
copy files or programs, auto-reallocate 
granules during backup for faster loading, 
more! 

Disk $21.95 
Sector Inspector-Alphabetize, backup and 
print directory; repair crashes, LUST basic 
programs, read in and edit 23+ grans, 
much more! 

Disk $29.95 

TOM MIX SOM'WARE 
P.O. Box 201 

Ada, Michigan 49301 

616/957-0444 

Ordering Information 
• Call ""16161957-0444 [~-~ tor Charge Card orders 
• Add $3.00 postage and ' · · • • 

handling 
• Ml residents add 4% 

sales tax 
• Authors-We pay top 

royalties! 



Look What's New at NOVASOFT! 
Top-quality software at 

affordable prices, written by 
well-known authors in 6809 

Machine Language 

NEW RELEASE 
DONUT DILEMMA 

Angry Angelo has raided Antonio's Donut 
Factory sending the entire complex amuck! 
Donuts have come alive and all the 
machines are out of control. You must 
reach floor 10, past the Fat Spurters, 
Cream Blasters and Berserk Bucket to 
name a few, and deactivate the power 
generator to restore law and order. But 
hurry! Time is running out! 

Requires 32K 
Tape $21.95 Disk $24.95 

(c=.r:Jf ec:s:=:::::]t28 C I i cf: 'tO s toP 

Maui Vice 
Step into the shoes of Crockett & Tubbs, 
and gather evidence, photographs and wit­
nesses to convict your suspects! With 
"windows" to select your options, hi-res 
graphics, and a new story generated each 
time you play. This is state-of-the-art that 
guarantees excitement and newness every 
time you play. 
64K Ext. Basic & Joystick Required 

Disk $21.95 

Other Best Sellers 
The Misadventures of Eddie-Eddie is 
roaming through time creating havoc-and 
you must bring him home! Over 140 loca­
tions, 50+ commands, hi-res grapic 
adventure. 64K Disk $21 .95 
Brewmaster-Move along the end of the 
bars, serving beer to your thirsty customers. 
Fast-paced action. 32K & Joystick. 

Tape $14.95 Disk $17.95 
Martian Crypt-Life once existed on Mars! 
Find the hidden Martian crypt. Animated 
hi-res graphic adventure with sound effects. 

32K Tape $18.95 Disk $21.95 

NEW RELEASE 
FOURCUBE 

Now you can play TIC-TAC-TOE in 3D. The 
board consists of a 4x4x4 grid of cells. Pit 
your wits against the computer with six 
levels of difficulty or against your favorite 
opponent. Sound easy? Try it and you'll 
agree with us when we say its a "real 
challenge". 

Requires 32K 1 or 2 Players 
Tape $15.95 Disk $18.95 

Moneyopoly 
Play the popular board game on one of 
the most realistic computer game simula­
tions ever! Contains all the features of the 
original. Buy, sell, rent, wheel & deal your 
way to fortune. 

32K Joystick Required 
Tape $19.95 Disk $22.95 

Vegas Game Pak 
Six games in all! Blackjack, Keno, Video 
Poker & 3 slot machine lookalikes. Super 
graphics! 

16K Ext. Basic Required 
Tape $24.95 Disk $27.95 

NEW RELEASE 
LUNCHTIME 

Your chef, Peter Pepper, is surrounded! 
Dodge pickles, hot dogs, and eggs while 
building hamburgers. This high res game 
features 7 difficult levels of wild entertain­
ment. Fast paced action for either one or 
two players. Have a Burger Time ... 

Requires 32K & Joysticks 
Tape $18.95 Disk $21 .95 

Tom Mix Products at 
New Reduced Prices! 

Sailor Man-Defeat the bigfatbadguy and 
win Elsie's heart. Super graphics. 

64K Tape $24.95 Disk $27.95 
Dragon Slayer-Defeat the dragon by 
finding your way through a mountain maze. 
Gather treasure but avoid the deadly traps! 
160 exciting screens. 

32K & Joystick or Keyboard 
Disk $24.95 

The King-
32K Tape $24.95 Disk $27.95 

Draconian-
32K Tape $19.95 Disk $22.95 

Ms. Maze-
32K Tape $19.95 Disk $22.95 

Kater Pillar II-
16K Tape $19.95 Disk $22.95 

Warehouse Mutants-
16K Tape $18.95 Disk $21 .95 

Buzzard Bait-
32K Tape $19.95 Disk $22.95 

NOVA SOFT 
A Tom Mix Company 

P.O. Box 201 
Ada, Michigan 49301 

616/957-0444 

Ordering Information 
• Add $3 shipping/handling 
• Ml residents add 4% sales tax 
• Dealers welcome 
• Many more titles-write for free catalog! 

Credit Card Orders 
Call 616/957-0444 



• Whenever I press the reset button on my 
CoCo 2, garbage appears on the screen and 
the computer crashes. Also, the click nor­
mally heard when reset is pressed is absent. 
What 's wrong? 

Jeff Walker 
Hudson, NC 

The reset button is a hardware connection 
to the reset line of several devices inside your 
CoCo, the most important being the 6809E 
microprocessor. It sounds as if you are 
having trouble with this circuit. The type of 
switch you need depends on the version of 
CoCo 2 you have, Jeff. It is called S2 and 
the part number can be identified if you have 
a service manual for the version in question. 
There were several versions of the CoCo 2 
produced. 

You should hear two simultaneous clicks 
when the reset button is pressed. One is the 
switch and the other is the cassette relay. 
This is due to the fact that you are actually 
re-initializing the system. 

• About Melvin Halpern s letter concerning 
his Gemini 10 buffer [October 1986, Page 
195]. I experienced the same problem with 
my Gemini 10. I tried three commercial 
interfaces, all with the same results. I'm not 
sure what causes the problem. The computer 
updates the printer very slowly. It appears 
to be a problem in handshaking, or some­
thing in that area. 

However, the solution to the problem is 
on Page 202 of the November 1983 issue of 
RAINBOW. After building this interface, my 
Gemini 10 prints a file almost four times as 
fast as it did when using the commercial 
interfaces. 

Jim Fodor 
Warner Robins, GA 

Thanks for the info, Jim. As the Gemini 
10 is a very popular printer, I think several 
readers will benefit from your advice. 

• I'm having an unusual problem with my 
'D'revision 64K Extended CoCo 2. It's lying 
to mel Somehow it has developed its own 
unique set of rules for mathematics. Within 
these rules it's very consistent in its answers 
to mathematical questions, except that these 
answers are as apt to be wrong as they are 
to be right. It makes no difference whether 
the calculation is in a program or entered 
directly, or if accessories are allached. Here 
is a simple example: PRINT 22.95-22.00 
and the answer it gives is . 950003. 

The problem becomes serious when a 
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relational test between two variables is 
made, and then the program branches, 
based on whether A<>. Example, the trial 
balance within a bookkeeping program. The 
books may balance perfectly, but CoCo says 
they don't! 

Radio Shack says they can't find anything 
wrong. Do you, or any of your readers, 
know what could be causing the problem? 

Ron Stanwood 
Langley, British Columbia 

Ron, it's been awhile since I have been in 
school, but I think you need to normalize 
your numbers. One of the shortcomings of 
not having integer math in BASIC is the fact 
that all numbers have to be normalized. By 
the way, my CoCo gives the same answer. 
One plus one is no longer two in the com­
puter world. 

It's not a problem, though. Try the follow­
mg: 

10 A=22.95-22.00 
20 B= ( INT ( A*100+. 5) )/100 
30 PRINT B 

Line 20 is called normalizing and is required 
in all programs using integer math. There is 
really nothing wrong inside your computer 
other than the fact that math is done with 
algorithms that are correct to only so many 
decimal places. 

• I am learning machine language and I am 
now getting into graphics. I have had no 
trouble making simple routines like point­
plotters or screen copiers, but I am having 
trouble with routines requiring complicated 
math like line and circle makers. Could you 
please tell me where the Extended Color 
BASIC line routine is, or at least how it is 
done? I really need help. 

I would also like to know if it is possible 
to switch only certain parts of ROM to 
RAM in a 64K machine. I can go to the all­
RAM mode, but then I am unable to use the 
hardware addresses in $FFOO to $FFFF. 
How does one perform an interrupt request? 

John-Paul Williams 
Montclair, CA 

Let's take the topics one at a time, John­
Paul. First, we'lllook at the Extended BASIC 
line routine. Drawing a line or a circle is a 
lot more complicated than it sounds because 
different graphics modes require different 
coordinates. I suggest Extended BASIC 
Unraveled by Spectral Associates. This 
commented disassembly of BASIC explains 
all of the steps necessary to make ROM calls 
for machine language programs. If you want 
to disassemble BASIC yourself, the line 
routine is at $93BB. Keep in mind that it first 
checks to see if it's a LINE INPUT command. 

You can still use the hardware addresses 
from $FFOO to $FFFF in the 64K mode. 

This will also be the case for the CoCo 3, 
even though you will be able to switch in 
banks of memory in 8 K increments. Keep in 
mind that this bank switching is only imple­
mented using OS-9 Level II, or for graphics 
screens. 

Interrupts will be a hot topic with the 
advent of the CoCo 3, and will be used 
extensively. An interrupt is an external 
signal to the microprocessor that stops the 
normal execution of a program, does some­
thing else for awhile, and then resumes 
normal program execution. There are sev­
eral types of interrupts, both hardware and 
software, and they tend to speed execution 
of software because software polling is no 
longer necessary to find out what kind of 
external events are happening. 

A good example is the software overhead 
required to see if a key is depressed. If this 
is set up as an interrupt type of event, no 
software is necessary until the key is de­
pressed, generating a hardware signal to the 
microprocessor. Earlier CoCos did not have 
the hardware necessary to implement all 
types of interrupts. The GIME chip inside 
the CoCo 3 uses interrupts extensively. We'll 
keep you up to date as more information 
develops. 

• I have a 64K CoCo 2 and I seem to have 
a problem when I type in a program of some 
length. When I list the program it will list 
as if all the lines are there, but when I run 
the program I get a UL Error. When I try 
to list that line, the computer gives just the 
line number like it was never typed. The rest 
of the program is gone when I list it line by 
line, but when listing the whole program it 
seems to be there. 

Can you help me or tell me what is wrong? 
Edgar Barr 

Goldendale, W A 

Edgar, it sounds as if you have an incor­
rect function call in your program that is 
overwriting some of your memory. Check all 
of the functions such as PDI<E, EXEC, etc., to 
see if the proper arguments are included, and 
whether they are correct. 

Your technical questions are welcomed. 
Please address them to: Downloads, THE 
RAINBOW, P.O. Box 385, Prospect, KY 
40059. We reserve the right to publish only 
questions of general interest and to edit for 
space and clarity. Due to the large volume 
of mail we receive, we are unable to answer 
letters individually. 

Your technical questions may also be sent 
to us through the MAIL section of our new 
Delphi CoCo SIG. From the CoCo SIG> 
prompt, pick DELPHI MAIL, then type 
SEND and address TO: DANDOWNARD. 
Be sure to include your complete name and 
address. 



PRINTER UTILITY 

OS-9 Spooler: 
Print a File as a Background Task 

0 ne of the first things I tried when 
I fired up OS-9 on my CoCo 
was printing a file as a back­

ground task (list file > /p &). What 
a disappointment that was! Each time 
a line was read from the disk and every 
time data was sent to the P.,rinter 
through the standard CoCo serial port, 
the computer hung up. 

However, there is a printer utility, 
similar to one I saw described in a 
UNIX text, that permits background 
printing with just a bit of slowing of any 
other work. The program lpr, is not for 
use with a hardware serial port such as 
Tandy's or PBJ's but for the "plain 
vanilla" Color Computer RS-232. 

The program consists of a buffer to 
hold text (cutting down on disk ac­
cesses) and its own routine to send 
characters directly to the printer, one at 
a time, without using the OS-9 printer 
device driver which hogs computer 
time. 

The baud rate is automatically set by 
reading it from the device descriptor, p. 
The constants in the listing work for my 
computer and printer, and I imagine 

Steve Goldberg is a dentist and lives in 
Bethpage, N.Y. He was taught pro­
gramming by his son Joe, a high school 
senior. 

that they should be OK for you, also. 
If your printer produces nonsense, 
juggle the values a bit. The slower baud 
rates are fairly tolerant, but at higher 
speeds, a change of one or two can make 
a big difference. 

Don't be disturbed by the warnings 
you receive when you assemble lpr. The 
program directly addresses RAM loca­
tions, which OS-9 doesn't like. The 
program is not reentrant for the same 
reason (even thought it says it is). 

To use this program, type lpr fol­
lowed by the name(s) or pathlist(s) of 
the files(s) you want printed, followed 
by an ampersand(&), which makes lpr 
run as a background task and returns 
the use of the computer to you while 
your file(s) print. For example: 

lpr fileone filetwo & ENTER. 

The default buffer size is about 4K. 
To reduce disk access to a minimum, 
make the text buffer as large as possible 
by using the # command line modifier. 
If you can, make it large enough to hold 
the entire file. Be sure to leave enough 
memory free to run whatever other 
program you want to use while your 
file(s) are being printed. For example: 

lpr bigf ile 1:1201< & ENTER. 

If you don't enter a filename after lpr 

By Stephen B. Goldberg 

on the command line, the input is via 
the standard input path and data can be 
accepted from another program 
through a pipeline. For example, you 
can print the output of a text formatter: 

form < texf i le I lpr & ENTER. 

If you forget to use the ampersand, 
your computer will proceed with print­
ing your file(s) but you will not be able 
to use it for any other programs. In this 
case, press CLEAR-C and the printing 
process will move to the background 
and control of the machine will be 
returned to you. 

The only way you can terminate a 
background process is with the ki 11 
command. When you execute lpr using 
the ampersand on the command line, 
you will see the process ID number 
displayed on the screen after pressing 
ENTER. If you want to stop the program 
before it has finished printing, enter 
1< i 11 followed by the process lD 
number. If you have forgotten the 
process ID number, you can always find 
it by using the procs command. 

That's about it. It makes life with 
CoCo OS-9 a bit more pleasant. 

(You may direct questions about this 
program to Mr. Goldberg at 695 Plain­
view Road, Bethpage, NY 11714, 516-
681-7209. Please enclose an SASEwhen 
writing.) 0 
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The listing: spooler 

************************************************** 
* * LPR COPYRIGHT (c) 1985 by S. B. GOLDBERG 

* * PRINT SPOOLER FOR STANDARD COCO SERIAL PORT 

* *Use: lpr [filename] [ ... ] & 
* * <program> ! lpr & 
* * lpr <filename & 

* *Use '#' modifier to enlarge buffer. 

* 

* 

* path 
startbuf 
endbuf 
bufsiz 
pointer 
count 
buffer 

ifp1 
use /dJi'jdefsjos9defs 
endc 

mod len,name,prgrm+objct,reent+1,entry,dsiz 

rmb 
rmb 
rmb 
rmb 
rmb 
rmb 
rmb 
rmb 
rmb 

1 file path number 
2 starting address of buffer 
2 end addr ess of text 
2 size of buffer 
2 filename pointer 
2 delay constant 
4Ji'Ji'Ji' buffer 
29'9' stack 
2Ji'Ji' parameters 

dsiz equ 

* 
* name fcs jlpr/ 

fcc /(c) 1985 S.B.GOLDBERG/ 
descript fcc /P I 
****************************** 
* * BAUD RATE DELAY CONSTANTS 
* table fdb $Ji'168 3Ji'Ji' baud 

fdb $Ji'Ji'af 69'9' baud 
fdb $Ji'Ji'56 129'9' baud 
fdb $9'9'29 24Ji'Ji' baud 
fdb $1'9'12 48Ji'Ji' baud 
fdb $ Ji' 9' Ji' 7 96Ji'Ji' baud 

****************************** 
* * DATA INITIALIZATION AND 
* BUFFER SIZE CALCULATION 
* entry clr 

1eay 
sty 
tfr 
subd 
subd 
std 
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path set to standard input path 
buffer,u starting address of buffer 
startbuf save it 
x,d data area top 
startbuf subtract start of buffer 
#2Ji'Ji' subt ract stack bytes 
bufsiz save size of buffer 



WE'VE OUTDONE OURSELVES! 
DS-69A DIGISECTOR TM 

THE VIDEO DIGITIZER NOBODY CAN BEAT! 
The DS-69A is the best video digitizer available for your COCO at any price. This new, turbocharged version of our 
original DS-69 Digisector allows your 64K COCO to see clearly into the world of any television picture. 

SPEED! The fastest- 8 images per second! 
PRECISION! The highest- 64 levels of true grey scale! 
RESOLUTION! The finest- 256 x 256 picture elements! 
Compabitibility Use with a black and white or color camera, a VCR or tuner. 
Compactness Self contained in a plug in Rompack. 
Convenience Use with a Y-cable, Multi-Pak, PBJ Bus or plug directly into the cartridge slot. 
Ease of Use Software on disk will get you up and running fast! 

POWERFUL C-SEE™ SOFTWARE 
C-SEE is the menu driven software package included with your DS-69A. Available on disk or cassette, it provides 
lightning fast 5 level digitizing to the screen, high precision 16 level digitizing for superb hard copy printout and 
simple keyboard or joystick control of brightness and contrast. Or call our driver routines from your own Basic 
program for easy 64 level random access digitizing. Pictures taken by the DS-69A may be saved on disk or 
cassette by C-SEE and then edited with COCO MAX, MAGIGRAPH or GRAPHICOM for special effects. Any of the 
popular printers may be used to obtain printouts of images digitized by the DS-69A. 

ONE YEAR WARRANTY 
DS-69A Digisector & C-SEE Ill Software 

OR your DS-69 & 
MAGIGRAPH Graphics Editor on disk 

DS-69 DIGISECTOR TM 

$149.95 
$ 59.95 
$ 39.95 

THERE'S ONLy ONE BETTER VIDEO DIGITIZER I I I 

And that's the DS-69A. The DS-69 is The Micro Works' original video digitizer, tried and true since 1984. It provides 
almost all the features of the DS-69A and is now available at a new low price. The 0&69 features; 

SLUGGISHNESS 2 images per second. Quick enough to freeze all but the fastest moving pictures. 
INCOMPATIBILITY Brightly colored scenes may be striped when using a color camera. 
INCONVENIENCE Will not work with a Y cable. 
Otherwise, it's a DS-69A. Precision, resolution, compactness, ease of use, software and warranty. 
Except one last thing. 

DS-69 Digisector & C-SEE Ill Software $ 99.95 

Superb image quality produced by both Digisectors. 

Printout 

Terms: Visa, Mastercard, Check or C.O.D. 

Screen Screen 

NO RISK GUARANTEE 
If you are not completely satisfied with the performance of your new DS-69A or DS-69 
you may return it, undamaged, within ten days for a full refund of the purchase price. 
We'll even pay the return shipping. If you can get any of our competitors to give you 
the same guarantee, buy both and return the one you don't like. We know which one 
you' ll keep. 

THE~O©IR1@ 

Purveyors of Fine Video Digitizers Since 1977. W@~ 
P.O. Box 1110 Del Mar, CA 92014 (619) 942·2400 



Prices Change 1 I] f:.j 1 ~ \j 
Every Day. 

Please Call INQUIRIES 
1-800-343-8841 ll~ij iii ii 

For Lower Prices 

Announcing MEGADISK PLUS+ 
Complete Systems! for the TRS 80 Model 1/111/IV /4P, COLOR COMPUTER, IBM-PC & AT, Max/80 

Software Drivers: LDOS, NEWDOS/80, DOSPLUS, TRSDOS 6.x, CP/M 

Drive a 5 to 40 Megabyte Hard Bargain Starting at $399.95 
REMOVEABLE CARTRIDGE Systems Now Available!!! 

MEGAPLEX your Megadisk- 2 to 10 Port Systems 
Prices Start at a LOW $199.95 

Models Ill/ IV 4P 

Call Toll Free Ordering 1-800-343-8841 
$279.95 
Disk Drive Upgrade Kit for 
Model III/IV easy to install 
system-no so ld ering. 
Complete with controller, 
towers, power supply, 1 
Half High Disk Drive, <;a­
bies, and easy to follow in­
structions. Second Drive 
$99.95 

Now Dual Sided Drives 

COLOR 
COMPUTER 
Drive 0 & I dual 
sided drive with our 
special driver (one 
dual sided drive) 
RSDOS or J&M 
$219.95. 

CANADIAN CUSTOMERS PLEASE CALL 514-383-5293 
TERMS and CONDITIONS: 
All pr1 ces are cash discou nted. However. we do 
accept MC. VISA. AME X & DISCOVER cred it ca rds. 
C 0.0 ·s are accept ed· No deposi t reQuired. 
Purchase Orders-Corporate. Government & School 
P O.'s are accepted. Please ca ll fo r details 
Sh1ppmg Costs are ca lcu lated per order 
Please call lor totaL 
Shtpments ot all in-stock products are rnade withm 
24 hours. Same day servrce is available upon 
reques t - no added cos t 
No t responsrble for typog raphica l errors. 
Terrns and Speci ftcattons may 
change wi thout notrce. 

Micro Smart Inc. 
200 Homer Avenue 
Ashland, MA 01721 

1-617-872-9090 
H ours: Mon.·Fri. t 0 am to 5 :30pm (e st) Sal 4:00 pm 

Toll Free Ordering 1-800-343-8841 
Dealer Inquiries Invited 

Service & Returns: It is our policy to repair all service 
returns within 24·48 hours. Normally same day turn­
a-round is accomplished. It is necessary to have a 
{R)eturn (M)aterial (A)uthorization to insure 
speedy serv ice. 
IBM. TAVA. COLUMBIA. 5151. COMPAQ. EAGLE. 
TRS/80. HEATH/ZENITH are registered trademarks 
of IBM Corp., Tava Corp., Colurnbia Computer Corp, 
Key Tronics Corp, Compaq Corp, Eagle Computer. 
Tandy Corp, Zenith Corp, respectively. 

· 1986 MicroS mart. IncA// rights reserved. 



MEGADISK '" HARD DISK DRIVE SYST EMS 

lil i11$;J 
INQUIRIES 

INVITED 

Prices Change 

Every Day. 

Please Call 

I -800-343-884 1 

For Lower Prices 

TOLL FREE ORDERING I-800-343-8841 
For the IBM / PC. Tandy 1000. TRS/ 80 Models I/ 111/ IV/ 4P. Compaq. Tava. PC Worka likes . Color Computers. Hea th/ Zenith. Max / 80 

Compl ete with Hard ware. Ca bl es. Soft ware and Quikfit Install ati on 

5- 15 Megabytes Removable Internal Mount IBM / Tandy Wowr "N.~· ... .. .. .......... ... ... ... .. Starting at $399.95 
II Megabytes Internal Mount IBM / Tandy 1000 . .... "JM .... ~ . . .:;: W ·LQ \A)" ........ .. . .... .. start~ng at 349.95 

5-15 Megabytes Removable External System IBM/ Tandy 10 ~- .. OI.Are . o~trv· .... .. E.s .... . startmg at 524.95 
24-33 Megabytes Internal Mount IBM / Tandy 1000 . . . ·E·. . . . . . .r.llf . PRIC .. ... start!ng at 449.95 

10 Megabytes External System . .. .. .. . ...... . .... . ... ..... . .. ....... J.;; . ER'( 'll-· • •• •••• starting at 549.95 
20 Megabytes External System .. . ...... . . . ..... . .... . . . ........ ..... ..... . ... . .. .. .... .. .. . starting at 699.95 

DOS Drivers: IBM/ Heath - DOS. 1.0. 2.0. 2. 1. 3.0. 3. 1 or later 
TRS/ 80-LDOS. TRSDOS o.x. Newdos/ 80. Dos plu s. CP/ M. COCO DO S. Ma x/ 80 LDOS. OS9 

FULLY WARRANTEED - PARTS AND LABOR - CALL TOLL FREE- 1-800-343-8841 

FLOPPY DISK DRIVES, POWER SUPPLIES AND CABINETS 
Our Disk Drives are UL approved - Our Floppy Drive Cabinets and Power Supplies 
are Underwriters Laboratory Listed and have passed the required Federal 
Communications Pan 15 Section B-EMI/ RFI tests. 
Warranty on all disk drives is one full year parts and labor. Warran ty on Ooppy disk 
drive power supplies is five (S) years. In warranty or out of warranty service is 24 hour 
turn-a- round on all disk drives and power supplies. 

Specially Priced 
Dual Sided Drives 

Dual Sided 40 tk Bare . . .. . ... . . .. . . .... ... . ......... .. ....... 109.95 
In Case with Power Supply ........ .. . . . . . . .. . .. ..... .... .. . .. . 149.95 
Dual Drives in One Cabinet .. ... ... . . .... .. ......... • . ....... . 259.95 

Apple/ Franklin Disk Drives 
35/ 40 Track in Case wi th Cable and Software . 129.95 

40 Track Dual Head with Case, Power Supply, Cable Controller, 
Instruction Booklet, Special Software • • • • • . . • . • • • • • 219.95 
Above with Dual Drives in One Cabinet . • . . • • • • • • • • • 319.95 

CALL FOR MODEM SPECIALS 
Modem Special 300/1200 ..•.•.. $149.95 

*ALL IN-STOCK ITEMS SHIPPED WITHIN 24 HOUR S. SAM E DAY SHIPPING 
PROVIDED BY REQUEST WITHOUT ANY E XTRA HANDLING CHARG E S. 

TURBO-M™ PC 
CALL 

TOLL FREE ORDERING 
1-800-343-8841 

Dot Ma tr ix 
C iti zen 

Trademark of Micro Smart, Inc. 

PRI NT E R S 

Star Micronics-N.X. Series 

Da isy Wheel 
Si lver Reed 440 80 Col umn 12 C P X . 

550 132 Column 19 C PS 
770 132 Col umn 36 C PS 

. ... $Ca ll 
.staning at $299.95 

O lympia IJ 2 Column 14 C PS WITH Form a nd T rac tor Feed 

. 3 15.95 
. .. 439 .95 
... 895 .00 
.. . . 399 .95 

Printer Cables . . 
Printer Paper - Micrope rf Edge I 000 Sheets 

ELECTRICAL 
Surge protecto rs-Line Filter-6 Outlets with Switch . 
Unintenuptable Power Suppl ies 

Diskettes in 10 Pack 
Two print switches . 
Disk Drive Cables 

MISC E LLAN EOUS 

Maintenance C leaning Kits . . 
Pa rallel Printer Buffers 8K 

Floppy Disk Drive Cables 
I Dri ve. 
2 Dri ves . 
Heath/ Zenith 2 Dri ve Cabl es - Shielded . 

......... starting at 9.95 
16.95 

..... $29.95 
. 399.95 

. from $7 .95 
..... from 49.95 
. . . from 16.00 

12.00 
. . 149 .95 

16.00 
. .. .. 18.95 
. .... 24 .95 

Micro Smart Inc. 
TERMS and CONDITIONS: 
All prices are cash discou nted. However. we do 
accep t MC. VISA. AM EX & DISCOVER credit cards. 
C.O.D.'s are accepled·No deposit required. 
Purchase Orders-Corporate. Government & School 
P.O.'s are accepted. Please call fo r detai ls. 

* Shipping Costs are calcu lated per order. 
Please ca ll for total 
Shipments of all in·stock prOOucts are made within 
24 hours. Same day service is available upon 
reques t - no added cost 
Not responsible for typographica l errors. 
Terms and Specif ications may 
change without notice. 

800 Homer Avenue 
Ashland, MA 01781 

1-617-878-9090 
Hou rs : Mo n.- Fri. 10 am lo 5:30pm (esl) Sal 4 :00pm 

Toll Free Ordering 1-800·343-8841 

Dealer Inquiries Invited 

Serv1ce & Returns: It IS our pohcy to repa1r all serv•ce 
returnsw•th•n 24·48 hours. Normally same day turn · 
a·round •s accomplished. It •s necessary to have a 
(R)e turn (M)atenal (A)ut honza tron to .nsu re 
speedy serv•ce 
IBM. TAVA. COLU MBIA. 5 15 1. COMPAQ. EAGLE. 
TRS/80. HEATH/ZENITH are reg•stered trademarks 
of ISM Corp .. Tava Corp., Columbia Computer Corp, 
Key Tron1cs Corp, Compaq Corp. Eagle Compul er. 
Tandy Corp. Zen1 th Corp, respectively. 

1986 M1croSmart. Inc. All nghls reserved 
TURBO M . of M•croSmart Inc 



****************************** 
* * FIND BAUD RATE AND SET DELAY 

* pshs x save parameter pointer 
leax descript,pcr device decsriptor name 
clra any type or language 
os9 f$link link to descriptor 
bcs out exit with error 
ldb 39,u get baud rate 
decb adjust value 
aslb for table offset 
leax table,pcr constant table address 
ldd b,x get delay constant 
std count save it 
puls x retrieve parameter pointer 

****************************** 
* * CHECK FOR PARAMETER 
* lda ,x parameter character 

cmpa #$~d parameter present? 
beq read no, read from standard input path 

****************************** 
* * OPEN FILE FOR PRINTING 
* open lda #read. read mode 

os9 i$open open file 
bcs out exit with error 
sta path save file path number 
stx pointer save pointer to next filename 

****************************** 
* * READ FILE INTO BUFFER 
* read ldy bufsiz size of buffer 

lda path input path number 
ldx startbuf start address of buffer 
os9 i$read read block into buffer 
bcs error branch on error 
tfr y,d length of block in buffer 
addd startbuf add starting address 
std endbuf save end address 
tfr x,y start of buffer to 'Y' register 

****************************** 
* * OUTPUT CHARACTERS TO PRINTER 
* write lda 

asra 
bcs 
pshs 
orcc 
clr 
bsr 
ldb 
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$ff22 get printer status 
printer busy? 

write yes, check again 
cc no, save condition codes 
#%~1~1~~~~ mask interrupts 
$ff2~ start bit to printer 
wait delay 
#8 bit counter 



outchar lsr ,y get data bit 
rola put in correct 
rola position for output 
sta $ff2~ send out bit 
bsr wait delay 
decb last bit? 
bne outchar no, send next one 
lda #2 stop bit 
sta $ff2~ out to printer 
bsr wait delay for two 
bsr wait stop bits 
puls cc retrieve condition codes 
leay l,y address of next character 
cmpy endbuf last character? 
beq read yes, get next block 
bra write no, send next character to printer 

****************************** 
* * ERROR CHECK 

* error cmpb #e$eof end of file? 
bne out no, exit with error 
tst path standard input path? 
beq noerr yes, exit program 
lda path no, get input path number 
os9 i$close close input file 
ldx pointer get parameter pointer 
lda ,x get next parameter character 
cmpa #$~d another parameter present? 
bne open yes, open next file 

noerr clrb no, clear error flag 
out os9 f$exit quit LPR 
****************************** 
* * BAUD RATE TIMING LOOP 
* wait 
waitl 

count delay count 
-l,x done? 

ldx 
leax 
bne 
rts 
emod 
equ 
end 

waitl no, count some more 
yes, go back 

len * 
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BARDEN'S BUFFER 
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The BASIC PSET and 
Graphics Display Speeds 

Atone of the computer shows I attended recently, I 
saw a graphics display by Evans and Sutherland. 
It showed, in real time, a Harrier Jump Jet landing 

on a battle zone highway, taking off, and then overflying the 
area. The image was terrific - almost the same resolution 
you'd get from extended play low resolution mode on a VCR. 
Scenery, buildings and other features were continually 
updated and displayed on the screen, creating a scenario that 
made Sublogic's Flight Simulator look very crude. Let me 
hasten to add that I'm a big fan of Flight Simulator - I've 
flown between the World Trade Centers many times and put 
a number of dents in the Sears Tower with the Cessna 182. 
But the two displays are worlds apart. What's the answer? 
Why can't we get graphics like the Evans and Sutherland 
display on systems such as the CoCo? 

There are several reasons. Although the CoCo 3 is a fast 
system, its graphics will not be fast enough. What is fast 
enough? As you might guess, there is no upper limit to the 
rate at which we'd like to update the screen. In this column 
we'll take a look at how fast graphics are, why they aren't 
faster , and what we can do about speeding them up. We'll 
provide a little assembly language subroutine that's 2Y2 times 
as fast as the one in BASIC, which might help you plot as well 
as the Borgias. We'll also show you how we developed the 
subroutine. Unfortunately, we'll also tell you what went 
wrong with the design so that the program is not a good one 
to call from BASIC. 

Bill Barden has written 27 books and over 100 magazine 
articles on various computer topics. His 20 years experience 
in the industry covers a wide background: programming, 
systems analyzing and managing projects ranging from 
mainframes to microcomputers. 
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By William Barden, Jr. 
Rainbow Contributing Editor 

An Inefficient Screen 
It's unfair to compare an Evans and Sutherland graphics 

system to a small computer's graphics capability. Evans and 
Sutherland builds its system around dedicated hardware -
graphics functions such as drawing lines and figures are done 
with the help of high-speed electronics at nanosecond (bil­
lionths of seconds) rather than microsecond (millionths of 
seconds) response times. 

The CoCo and other systems, the IBM PC, the Tandy MS­
DOS machines, and other small computers, use "raster­
scanned" graphics. The video display is updated like a 
television set's display by sweeping the light beam across the 
face to draw 525 horizontal lines. There are other types of 
displays that draw "vectors" on the screen as required - an 
oscilloscope is a simple form of this type of screen display. 
However, we're stuck with the raster scan display- actually 
an excellent choice, as the costs of the system can be kept 
low with this type of screen display. 

The raster can update the screen with a complete frame 
30 times a second. This is enough of a continuous update to 
provide a flicker-free picture. Ideally, then, we're shooting for 

·updating graphics on the screen 30 times a second. However, 
even lower update rates, a few times per second as in the 
Flight Simulator, can provide a good simulation of move­
ment. 

The raster scan is updated from a graphics memory buffer, 
called graphics or text "pages." The current graphics or text 
page is an area of memory set aside that the graphics 
electronics in the computer continually read to update the 
display. Depending upon the graphics/text mode, several 
different types of mapping are used. In CoCo graphics 
displays, the two most common types of maps are one-bit 
and two-bit mapping, shown in Figure I. 



Byte N 
in 

graphics page 

Graphics 
display 

Graph ics 
display 

One~ bit mapping 

One bit sets/ resets 
one pixel 

Two bits set/ re~e t 
o ne pixel 

Figure 1: Graphics Display Mapping 

In one-bit mapping, each bit in the graphics memory 
corresponds to one pixel, or picture element, on the screen. 
If PMDDE 4 is being used, the resolution of the picture on the 
screen is 256 horizontal elements by 192 vertical elements, 
each element having a corresponding bit in memory. Now 256 
by 192 is 49,152 pixels or 49,152 bits. Since there are eight 
bits per byte, a 256-by-192, single-color mode takes 49,152/ 
8 bytes, or 6,144 bytes in the graphics memory area. Each 
bit is either a 0 or 1, standing for one of two colors. 

In two-bit mapping, every two bits represent one pixel on 
the screen. The possible permutations of two bits are 00, 01 , 
10 and 11. These four codes represent four different colors. 
Although the CoCo 2 could have a four-color, 256-by-192 
mode, it does not. The maximum resolution four-color mode 
is PMDDE 3, 128 by 192 pixels. Since 128 by 192 is 24,576 
pixels, and because each pixel takes up two bits in memory, 
the number of bits is again 49,152 and the number of graphics 
memory bytes is 6,144. 

The CoCo 3, of course, has a much greater resolution -
640 by 192 in four colors- requiring 640 * 192 * 2 = 245,760 
bits or 30,720 bytes! More on the CoCo 3 when they become 
commonplace. 
Bit Tweaking 

All graphics display speeds boil down to one thing: how 
fast bits can be set and reset in the video memory (graphics 
page). As you know, 6809 instructions are oriented towards 
bytes and doublebytes (words). Data can be moved around 
from 6809 registers to memory and back again in chunks of 
one or two bytes (memory transfers are one byte at a time, 
but may occur twice for 16-bit operands). However, it's not 
as easy to manipulate bits. There is one "bit" instruction, 
appropriately called BIT, but all it does is test whether a bit 
in a memory byte is a 0 or 1. It would be nice to be able to 
set or reset a bit in a memory byte with one instruction. This 
is not to be, at least with the current version of the 6809. 
About the best we can do is: 

LDA 
ORA 
STA 

VIDMEM 
fBjl 
VIDMEM 

5 
2 
5 

These three instructions load Register A with a byte from 
video memory, set one bit (the most significant bit), and store 
the changed byte back again. In two-color, 256-by-192 mode, 
this would set one pixel on the screen. 

How long do these instructions take? To find out, look in 
Appendix II of TRS-80 Color Computer Assembly Language 
Programming. The execution speeds of each instruction are 
given in cycle times. A cycle time is just a fixed clock pulse 
width (in the CoCo 2 it's 1.12 microseconds). The total cycles 
required in the three instructions are 12 cycles, or 13.4 
microseconds. Of course, the previous code is not the whole 
story. We need more generic instructions to allow any byte 
in video memory to be accessed, and any bit within the byte 
to be set. Here's a more realistic code segment: 

PSET 

BYTE 
MASK 

LOX 
LDA 
ORA 
STA 
RTS 
RMB 
RMB 

BYTE 6 
,X 4 
MASK 5 
,X 4 

5 
2 
1 

This code makes up a complete subroutine. To set a pixel 
on the screen (in 256-by-192 mode), locations BYTE and 
BYTE+ 1 are loaded with the address of the screen byte to 
be accessed and Location MASK is loaded with the "mask" 
of the bit to be set - $80, $40, $20, $10, $08, $04, $02 or 

BASIC COMPILER 
W.\ SATCHli"ARE believes that users o r the Co l or Computtor d eserve t he 

right to usc all 6 4k of RAU t ha t is avai l able in the computer , and ha\'e 
fast machine language prog r a ms that usc th e full p o tent ial o f the 6tW~ 
microproce ssor. That is why the BASIC compi lc r, ca ll ed WLBASJ C ~~o·as 
deve l oped. Here o.re some o f the r eason s that make this compiler one o! 
th e best bargai ns in this ma~tazine: 

- Use all 64k o! RAN ! or proJtram storage and /o r variables 
- Full Fl oat ing Point a ri thmetic expressions with !unctio ns 
- Full sequential and di r ect access disk files allo,.ed 
- BASIC source and W.L. output 1/0 to disk, tape o r mc ~:ory 
- lllnny ne• commands tha t expand your programming capab ili ty 

Commands Supper ted 

1 . I /0 -Commands 
CLOSE CLO.-\DN CSA\'EI.r DJR DRJ\'E DSKJS DSKO$ fiELD FILES 
GET 1 NPL'T KILL LSET OPEN PR l NT PUT RSET US ll"G 

2 . Program Control Commands 
CALL END EXEC f OR STEP NEXT GOSUB GOTO IF 
THE!\ ELSE ERROR ON . . GO RETliRS STOP SUBROliTHII: 

3. Wath Functions 
AB S ASC ATN cos CVN EOF EXP FIX IN STR 
IH LE~ LOG LOC LOF PEEK POIN T PPOINT RI\ D 
SGN SIN SQR TAN TlN'ER VAL 

4. String functions 
CIIRS lNKEYS LEFTS UID! UKN S RIGHTS STRS STRII'i'GS 

5. Graphlc/So\.!nd Commands 
COLOR CLS CIRCLE DR.-'ll LII\E PA INT PCLEAR PCLS PLAY 
PWODE PRESET PSET RESET SCREEN SET SOUI\D 

G. Ot her /Special Commands 
DAB DI N LLJST UOTOR POKE READ REN RESTORE RL'S 
TAU VERI F'Y OLD DST I BSHFT LREG PCOPY PWODD PT\' 
REAL SREG STiP H CTD VECTl 

64 K REQUIRED 

MLBASIC Disk - $5~.95 
MLBASIC Tape - $59 . 95 

MLBAS I C Disk & Tape - 164 . 95 SALE 

Sale prices end December 3 1 , 1986 

Includ e $4 . 00 Shipping and Handling 
Utah residents add 5.75% tax 
Check or Mon ey Orders Only (No C.O.D.) 

A 
RAINBOW 

CIERTII'ICATION 
SEAL 

Wasatch Ware 
CALL (801) 943-6263 

7350 Nutree Drive 
Salt Lake City, UT 

84121 
(See o ur o ther ad in this magazine for mo r e 
detui ls on the BAS IC Compi l er, MLBASIC) 

Write u • ! o r •ore detail• o n an ENHANCED version or WLBASIC f o r the COCO 3 
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$01. There are 24 cycles here (26.9 microseconds). With this 
code it's possible to update an entire 256-by-192, two-color 
screen in 49,152 * 26.9 microseconds , or about 1.3 seconds. 

Of course, there are some variables. If we want to clear 
a horizontal line, we can just store a $00 or a $FF in a single 
byte to handle eight pixels at one time, thereby increasing 
the speed by a factor of eight. Also, we may not want to 
update all of the pixels on the screen - perhaps only one 
quarter of the screen is being changed between frames - this 
increases the screen update rate by a factor off our. Ip general, 
though, setting any point will probably take no less than 26.9 
microseconds. This means that we're stuck with an update 
rate of about . 76 full screens, 1.5 half-filled screens, or three 
quarter-filled screens per second in real time, nothing 
approaching the Evans and Sutherland graphics. 

About the only way to speed up the graphics is to 
sequentially display previously generated graphics data. You 
could, for example, load in 6,144-byte images from disk at 
a rate of 5 per second (the data transfer rate from disk is about 
31 ,000 bytes per second and the screen can be updated at this 
rate with block moves). However, this would not be real time 
and you couldn't easily make the program interactive. (You 
could have sets of images on a hard disk, I suppose, but even 
a 10-megabyte hard disk could only hold I ,627 frames worth 
of 6, 144-byte data - about seven minutes at 4 frames per 
second .) 

How Microsoft Does It 
With these discouraging limitations behind us, let's see how 

fast the BASIC PSET is. Here's some BASIC code to measure 
it: 

1,0,0 SCREEN 1, ,il 
ll,il PMOOE 4 , 1 
12,0 PCLS 
13,0 TIMEl = TIMER 
14,0 FOR X=,il to 255 
15,0 FOR Y=,il TO 191 
16,0 PSET (X,Y) 
17,0 NEXT Y 
18,0 NEXT X 
19,0 TIME1 = TIMER - TIME1 
2,0,0 IF TIME1 < ,il THEN TIME1 = 65536 + TIME1 
21,0 PRINT "TIME="; TIME1/ 6,il 

The time required to clear the screen by vertical columns 
is 248 seconds . Obviously, though, some of this time is spent 
in the "overhead" of the BASIC loop. How much? Substituting 
this statement deletes the call to PSET with an approximately 
equivalent statement: 

16,0 X=X 

The time now required is 150 seconds. Subtracting the two 
results gives about 98 seconds for the time of the PSET action 
itself, for 49,152 points, or about 2,000 microseconds (2 
milliseconds = 2/ lOOOth second) per point! Other tests bear 
this figure out. 

The question now must be: Why does the BASIC PSET take 
2,000 microseconds per point when the assembly language 
example we gave takes only 26.9 microseconds per point? 

The answer lies in the Microsoft code for PSET : 

$92A6 PSHS U,B 
LOB BYTESR 
LOA YCOOR 
MUL 
AOOO PAGEST 
TFR O,X 
LOB X CO OR 
LSRB 
LSRB 
LSRB 
ABX 
LOA X CO OR 
ANOA #7 
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LOU #MSKTAB 
LOA A,U 
PULS PC,U,B 

$9377 LOB ,X 
PSHS B 
TFR A,B 
COMA 
ANOA ,X 
ANOB COLOR 
PSHS B 
ORA ,S+ 
STA ,X 
SUBA ,S+ 
ORA FLAG 
STA FLAG 
RTS 

The two parts of the code appear at locations $92A6 and 
$9377 in my ROM. It was disassembled by Z-BUG in ED 
T ASM +and modified slightly to include symbolic references 
to variables. Other ROM versions should have this code at 
about the same locations. It is not the complete PSET code, 
but performs the basic operation of computing the byte 
location of the pixel, finding the pixel mask, and setting the 
JJixel. Here's how it works: 

__7 JThe first portion of the code computes the address of the 
byte containing the pixel and leaves this address in Register 
X. Also computed is the bit mask to use within the byte, which 
is stored in Register A. 

The second portion of the code actually accesses the byte 
and uses the bit mask to set or reset the proper bit. 

r 
Displacement 

L Byte 0 

t 
31 

Graph ics 
page 

X/8 
By tes 

X and 7 = 
Index to 
MSKTAB 

( 

MSKTAB •O 

+ 1 

•2 

Byte o r 
MSKTAB t 3 :: 

•5 

+6 

•7 

Pages! & displacement "'" XIB = 
address ol byte 

Bit to be 
/set 

7 6 5 4J 3 2 1 0 

1 1 : 0 : 1 t o1 0 : 1 : 0 : 1 I By te I rom g raphics page 

1 0 0 0 0 0 0 0 $80 

0 1 0 0 0 0 0 0 $40 

0 0 1 0 0 0 0 0 $20 

0 0 0 1 0 0 0 0 $ 10 

0 0 0 0 1 0 0 0 $08 

0 0 0 0 0 1 0 0 $04 

0 0 0 0 0 0 1 0 so2 Sto red 

0 0 0 0 0 o 0 1 so 1 ; ck 

11 0 1 (1) 0 1______/ 
'== This bi t set 

Figure 2: BASIC PSET Operation 

In the first portion, the U and B registers are first saved 
in the S Stack. This is standard for any registers that will be 
used in a subroutine. The registers are restored at the end 
of the subroutine. 

Register B is then loaded with BYTESR , a variable 
representing the number of bytes per screen row. This varies 



with the PMODE. For the 256-by-192 case it's 32 bytes - eight 
bits per byte for 32 bytes gives a complete row of 256 bits. 

TheY coordinate YCDOR is now loaded into Register A and 
the number of bytes per row is multiplied by the value of the 
Y coordinate. The result is the displacement of the row in 
bytes from the start of the graphics page, as shown in Figure 
2. Adding the beginning address of the current graphics page 
(PAGEST) now points to the 32-byte row containing the pixel, 
as shown in the figure. This address is transferred to Register 
X. 

The X coordinate XCDDR is now loaded into Register B. 
Three LSRBs divide this value by eight to find the byte 
displacement from the start of the row 0- 31. This value is 
added to X by an ABX. X now points to the byte containing 
the pixel as shown in Figure 2. The X coordinate is now 
loaded into A and ANDed with 7. The result is 0 to 7, and 
defines the bit in the byte that is to be set or reset. The bit 
mask value is loaded from the mask table (MSKTAB) by 
using the contents of A as an index value (LDA A,U). The 
bit mask table has entries of $80, $40, $20, $10, $08, $04, $02 
and $0 I, reflecting the proper bit to be set or reset within the 
byte. A PULS PC,U,B now restores the U and B registers 
and returns from the subroutine. 

The second part of the code uses the address in X and the 
bit mask in A to obtain the byte, AND out the proper bit(s), 
OR in the new color for a set or reset, and set a change flag 
if the graphic byte is unchanged . The crux of the operation 
is the OR, overly complicated here because more than one 
PMDDE is handled by the routine. 

There's no question that this code is neat, good code. 
However, because the PSET must handle different PMDDEs and 
colors, the code is much longer than necessary for a special 
256-by-192 case. Most importantly, the code in the complete 
PSET (not shown) has a great deal of overhead for syntax 
checking and argument evaluation as well. A figure of 2,000 
microseconds per point is about 300 instructions for each 
PSET, but it's easy to see where this time is spent! Unfortu­
nately, I didn't consider all of the aspects of this syntax 
checking and argument evaluation when I first looked at the 
problem, but more about that soon. 

Rolling Your Own PSET 

Considering the time that PSET takes in BASIC, it certainly 
seems that we should be able to implement our own assembly 
language subroutine to duplicate the action of PSET or 
PRESET at a much faster rate. We are not burdened by the 
overhead functions of syntax checking and would not have 
to spend time in finding the arguments either (at least that 
was my original theory and it's partially true). 

What would be the absolute fastest code to set a point on 
a 256-by-192 element screen? One way that came to mind was 
to use a table of 49,152 addresses, each address corresponding 
to the screen location of the byte containing the pixel involved 
(see Figure 3). As each address would have to be two bytes, 
the table would be 98,304 bytes long. In addition to the 
address table, we'd have a mask table of 49,152 entries, each 
entry a single byte in length, and corresponding to the proper 
bit mask for a given X, Y. However, the size of the tables 
exceeds the addressing range of the 6809! Even with an 
extended addressing range, the displacement from the table 
start would exceed the maximum 16-bit value - a Y,X of 
$A080 representing Y,X = 160, 128, for example, would 
require a displacement address of $14100 (remember, there 

are two bytes per entry) . This is a pity, as it would make for 
a fast PSET, something like: 

PSET LDD YX get Y,X values 
ADD YX x 2, but possible overflow! 
TFR 
CLRA 
LOB 
TFR 
LOA 
ORA 
STA 
RTS 

X 

X 
D,Y 
[ADDTAB,X] 
[MSKTAB,Y] 
[ADDTAB,X] 

Points to 
Proper By te 

save in X - may be 
zero A 
X now in D 
save in Y 
get byte 
set bit 
restore 
return 

,~""' Bit to be set 

too large 

Graphics 
page 

Stored 
back 

Mask 
Table -+0 10000000 

0 1 00 0 000 
1 0 1 0 0 0 0 0 Byte lrom page 

•1 -------------- 0 1 0 0 0 0 0 0 Mask Va lue 

+2 0 0 1 0 0 0 0 0 1 1 1 0 0 0 a 0 Resul t 

'-.. Set 

~49149 000 0 0 1 00 

+49150 0 0 0 0 0 0 1 0 

+491 51 0000000 1 

Figure 3: Fast PSET Scheme 

Outside of taking a horrendous amount of memory, and 
the fact that it doesn't work, it's a good idea for systems like 
the CoCo 3 with 512K bytes of cheap memory. Maybe a 
modification of splitting the address table into two parts 
would work. 

What about a modification with a more manageable table? 

Mfnklablo 
•0 ., 

+254 

-+255 

10000000 

0 1 0 0 0 0 00 

0 000 00 10 

00000 0 0 1 

Appropriate 
' mask for 

X va lue 

Graphics 
pego 

Figure 4: Modified Fast PSET Scheme 

If we had a table containing the addresses of all of the starting 
rows, a second table for the displacements for an X within 
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the row, and a third table for the mask for every X, we could 
use this code to do the PSET: 

PSET LDD XLOC get X location 
ADDD XLOC times 2 
TFR D,X now in X 
LDD YLOC get Y location 
ADDD YLOC times 2 
TFR D,Y now in Y 
LDD YTAB,Y get starting row address 
ADDD XTAB,Y add in X displacement 

XLOC 
YLOC 

TFR 
LOA 
ORA 
STA 
RTS 
RMB 
RMB 

D,Y 
,Y 
MSKTAB,X 
,Y 

2 
2 

now in Y 
get byte 
set bit 
restore byte 
return 
two bytes - X in second 
two bytes - y in second 

The table arrangement is shown in Figure 4. 
However , this code uses a lot of double-length operand 

instructions - lots of LDDs and ADDDs. The total number 
of cycles here is about 85, making the subroutine about 96 
microseconds long. Is there a more efficient subroutine? 

The final version of the PSET subroutine follows. It is not 
unlike the core Microsoft subroutine, although developed 
before I reviewed the BASIC code. 

The Y and X coordinates are stored in Location YX. The 
LDD picks up YX into D. The three sets of shifts then divide 
by 8. The result in D is the displacement from the start of 
the graphics page. The start of Graphics Page 0, $EOO, is then 
added to this displacement address to give an address value 
that points to the byte containing the pixe l. This address is 
then stored in Y. 

Next, X is loaded with the X value and the lower three bits 
are masked through to B. Register X is then loaded with the 
address of the mask table. 

The byte containing the pixel is loaded into A by the LOA, 
Y. The proper bit is set by doing an ORA B,X, which adds 
the value ofO to 7 in B with the address of MSKTAB to get 
an effective address pointing to the mask value. The mask 
value is then ORed to set the bit. The result in A is then stored 
back to the byte and an R TS is done to return. 

ORG $3F~~ 
PSET LDD YX get Y to A, X to B 

LSRA divide by 8 to get row displacement 
RORB 
LSRA 
RORB 
LSRA 

#$E~~ 
RORB 
ADDD 
TFR D,Y 
LOB YX+l 
ANDB #7 
LOX #MSKTAB 
LOA 
ORA 
STA 
RTS 

MSKTAB FCB 
FCB 
FCB 
FCB 
FCB 
FCB 
FCB 
FCB 

YX RMB 
END 

,Y 
B,X 
,Y 

$8~ 
$')~ 
$2~ 
$1~ 
$~8 
$~4 
$~2 
$~1 
2 

point to actual byte 
save in Y 
X value to B 
get ~ - 7 value for bi~ position 
address of mask table 
get byte 
set bit 
restore byte 
return 

Y, X in reverse order 

This subroutine takes 56 cycles and is therefore about 34 
percent faster than the previous version without having the 
additional memory requirement of 1,152 bytes worth of 
tables. The subroutine is not relocatable in this version. It 
is shown in Listing 1 incorporated in a BASIC program to clear 
the screen. 

1~~ ' BENCHMARK FOR PSET SUBROUT 
INE 
11~ CLEAR 1~~, &HJEFF 
12~ DEFUSR~=&HJF~~ 
13~ DATA &HFC,&HJF,&H25,&H44 , &H5 
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6,&H44 , &H56 ,&H44 
14~ DATA &H56,&HC3,&H~E , &H~~,&Hl 
F,&H~2,&HF6,&H3F , &H26 

15~ DATA &HC4,&H~7,&H8E,&H3F,&H1 
D,&HA6,&HA4,&HAA 
16~ DATA &H85,&HA7,&HA4,&H39,&H8 
~,&H4~,&H2~,&H1~ 
17~ DATA &H~8,&H~4,&H~2,&H~1 
18~ FOR I=&HJF~~ TO &H3F24 
19~ READ A: POKE I,A 
2~~ NEXT I 
21~ SCREEN 1,~ 
22~ PMODE 4,1 
23~ PCLS 
24~ TIME1=TIMER 
25~ FOR X=~ TO 255 
26~ FOR Y=~ TO 191 
27~ POKE &H3F25,Y: POKE &H3F26,X 
28~ A=USR~(~) 
29~ NEXT Y 
3~~ NEXT X 
31~ TIME1=TI MER - TIME1 
32~ IF TIME1<~ THEN TIME1 = 6553 
6+TIME1 
33~ P·RINT "TIME-"; TIME1/6~ 

And therein lies the second part of this story. Although the 
assembly PSET is indeed 2Y2 times as fast as the "core" 
assembly language code in Microsoft BASIC, it is only that 
fast when not called from BASIC. When I ran the program 
in Listing 1, I was horrified to discover that the program took 
about 574 seconds, 326 seconds longer than the plain vanilla 
PSET version . Why? The extra time was created by the two 
pokes to set up the X and Y parameters and by the USR call 
itself. BASIC overhead for evaluating arguments adds 
considerable time to the execution of the code. The upshot 
of th is is that the assembly language code can be used stand­
alone with other assembly language code, but when called 
from BASIC will take 2.3 times longer than PSET. It taught 
me that innocuous BASIC statements can take a great deal of 
time compared to assembly language subroutines that are a 
lot more efficient. Score one for Microsoft. 

The PRESET version to clear points is a separate subroutine 
and is shown in the code below. The only differences between 
the two subroutines is that the mask table in PRESET. is a 0 
for the bit to be reset and that the mask value is ANDed with 
the contents of the byte. 

Both versions work for 256-by-192 mode (PM DDE 4) for 
Graphics Screen 1 on a disk system. 

get Y to A, X to B PSET LDD YX 
LSRA 
RORB 
LSRA 
RORB 
LSRA 
RORB 
ADDD 

divide by 8 to get row displacement 

TFR 
LDB 
ANDB 
LDX 
LDA 
AND 
STA 
RTS 

MSKTAB FCB 
FCB 
FCB 
FCB 
FCB 
FCB 
FCB 
FCB 

XY RMB 

#$E~~ point to actual byte 
D,Y save in Y 
YX+1 X value to B 
#7 get ~ - 7 value for bit 
#MSKTAB address of mask table 
, Y get byte 
B,X reset bit 
,Y restore byte 

return 
$7F 
$BF 
$DF 
$EF 
$F7 
$FB 
$FD 
$FE 
2 Y, X in reverse order 

position 

What good is an assembly language PSET subroutine that 
is actually slower than BASIC's PSET? When this code is used 
by itself, it is fast and can therefore be used to construct your 
own line and graphics shape subroutines. More about those 
in the next column. 

So until you write that 10-microsecond PSET, keep on 
ass em blin '. 
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BITS AND BYTES OF BASIC 

Dealing With Variables 
In BASIC09 

All programs deal with data in 
some way and there must be 
ways to store, retrieve and use 

this data. Conventional BASICs have 
variable tables in which the variable's 
name is associated with values if the 
data is numbers or, if the data is a string, 
the table keeps the location of the string 
and its length. When a string variable 
is changed, BASIC writes the string to a 
free area of string space and changes the 
string variable table to reflect the new 
location and length. The old string is 
forgotten and its space is unused . Peri­
odically, BASIC runs out of string space 
and program execution stops while the 
forgotten strings are found and active 
strings are moved into their space, 
freeing a memory block for new storage. 

This can be pretty handy for a pro­
grammer; he doesn't need to worry 
about string length, provided it does not 
exceed about 250 bytes. Further, BASIC 
uses only what it needs of string space, 
so memory is conserved. Nearly all 
other languages require that the pro-

Richard White lives in Fairfield, Ohio, 
has a long background with microcom­
puters and specializes in BASIC pro­
gramming. With Don Dol/berg, he is 
the coauthor of the TIMS database 
management program. 

By Richard A. White 
Rainbow Contributing Editor 

grammer declare the variable type and, 
if it is a string, its maximum length. 
Storage space is then assigned to each 
variable and is unchangeable once 
program execution starts. BASIC09 
works this way. 

There are a number of advantages to 
doing things this way. The programmer 
may use the simple data types to build 
complex data structures. These com­
plex structures can then be used in 
definition of an array that uses a very 
large block of memory. Instead of 
saving each member of the array or each 
individual variable comprising the data 
structure individually to a disk file, the 
memory block can be written directly to 
disk . BASIC09 does not care what is 
stored in the block. All it does is grab 
bytes and shove them to the disk as fast 
as it can, which is pretty fast. It's just 
as fast loading in, too. Since each byte 
has its own place in the memory block, 
BASIC09 finds the right value for each 
variable it looks for individually. To 
make this possible, the programmer has 
to understand data types and how to 
build with them. 

There are five basic or "atomic" data 
types in BASIC09, which are also found 
in many other languages. Byte, integer 
and real data types deal with numbers. 
A string type holds a string of charac­
ters. Boolean is a one-byte variable that 
can only be either true or false. 

BASIC09 allocates variable storage 
space in memory based either on dimen­
sion statements, which declare the 
variable name, type and (in the case of 
string) the length, or by a default when 
the variable is first used in the program. 
Following are some typical variable 
declarations: 

~~·· :·'::~';·:~"·;~:-~~\.' ~--· ' 

I f - ~ ' ' ,: : • • 

' ' o' 'I 

·~~ .... . 
Note that more than one variable 

may be dimensioned in a line as long as 
the variable names are separated by 
commas. Some more complex exam­
ples follow. The number in the square 
brackets after STRING is the string 
length. The square brackets must be 
used and are generated by pressing the 
CLEAR key and the left or right paren­
thesis keys. 
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Obviously, a byte-type variable is one 
byte in size. It can store positive whole 
numbers in the range of zero to 255. Its 
primary value is memory economy. 
There is no computation advantage, 
since byte variables are always con­
verted to integer or real values for 
computation. 

Integer variables use two bytes of 
memory. The number stored may be 
positive or negative and be in the range 
of - 32,768 to 32,767. Integer variables 
should be real workhorses in your 
programs. Though restricted to whole 
numbers , integer math is fast. It's the 
natural language of your 6809 micro­
processer. Integers make great counters 
in FOR-TO-NEXT and other looping 
structures available in BASIC09. 

It is important to keep in mind their 
limits when using byte and integer 
variables. First, it is possible to assign 
a number stored in an integer variable 
to a byte variable. Provided the number 
is positive and less than 256, all will be 
well since the least significant eight bits 
of the integer are stored. The most 
significant eight bits, those that help 
define a number greater than 255 or a 
negative number, go into the bit bucket 
and disappear for all time. No error 
results . 

Arithmetic operations can cause 
values outside the integer range. This 
causes a "wrap around." For example, 
32,767 + l = - 32,768. Although these 
results are predictable, they are confus­
ing, so it is best to avoid trouble in the 
first place. When there is a chance the 
limits of integer math will be exceeded, 
use real variables. 

Division of one integer by another 
yields an integer result with any re­
mainder discarded. 

Any undeclared numeric variables 
default to real type. A variable can also 
be declared real at the outset, which is 
the best practice from a program clarity 
viewpoint. Real variables use five bytes 
of storage. They include the range from 
2.938735877 * lQA-39 to 1.0701411835 
* IOA38. Operations that exceed the 
range will cause either an overflow or 
underflow error. 

Real number or floating-point de­
cimal calculations in a computer are 
never exact. There are certain to be 
errors in the lOth digit, and the ninth 
digit is suspect in some operations. This 
can mean that a number computed one 
way can look identical to a number 
computed another way, while a com­
parison made by the computer will say 
they are different. This is because the 
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numbers were rounded differently in the 
different operations . Programmers 
need to be cautious about making strict 
comparisons (i.e.,= or <>) between real 
numbers. 

A string is a variable length sequence 
of characters. The string can have zero 
length, in which case it is empty and is 
sometimes called a null, or nil, string. 
Strings can be dimensioned from one 
character in length up to memory limits. 
The string length assigned in the dimen­
sion statement only assigns memory 
space for that string. The actual length 
of the string itself may vary from zero 
up to the space assigned. This raises 
some significant memory conservation 
questions. 

Say you write a simple note-taking 
program and allow a separate string 
variable for each of twenty SO-character 
lines. You have just committed I ,600 
bytes of memory and have yet to enter 
a character. If you null each string and 
individually write them to a disk file as 
variable length ASCII strings, the file 
will be very short. Use the program to 
enter some notes and save the file, and 
it will be the length of text stored plus 
an ASCII null character ($00) between 
each string. If, on the other hand , you 
put the file to disk under a single array 
name, a full 1,600 bytes (mostly gar­
bage) will be in the disk file. 

A possible way around this is to 
define a very long string and treat it as 
a buffer, storing shorter strings in 
sequence somewhat like conventional 
BASICs do. Of course you need to work 
out how to manage the buffer and its 
data yourself. This is demonstrated by 
Listing 1. 

The string buff is dimensioned 2000 
characters long. The first three FOR-TO­
NEXT loops simply load letters and 
numbers (in character format) into the 
string buff , more than half filling it. 
The fourth FOR-TO-NEXT simply gets 
I 00-byte sections of the string buff and 
sends them to the screen to demonstrate 
that long strings actually work. Using 
ADDRname you have the program find 
the start of the string in memory and 
peek and poke at it. Of course, these 
types of activities are not for the novice 
programmer. 

Note that the two strings, buff and 
line, were initialized at the beginning 
of the program. In the case of buff, it 
was essential to start with an empty 
string; a dimensioned-only string is sure 
to contain garbage. Because we always 
make an assignment to line, it could 
have been uninitialized . Neither of the 

count variables were initialized smce 
FOR-TO-NEXT handles that chore. 

Finally, there is the Boolean type, 
which is essentially a true or false flag 
that BASIC09 understands. When Boo­
lean values are printed, they appear as 
true and false. 

Occasionally, it is necessary to mix 
numeric variables of different types in 
a calculation. In this case, values are 
automatically converted to the largest 
type needed to retain accuracy. But type 
conversion takes time, so keeping to a 
single type in an expression has merit . 

Arrays of variables are data struc­
tures in which a number of items of data 
are stored under a single variable name. 
Here are some examples: 

These statements make room for a 
100-word list, 200 sales and three bowl­
ing scores. The individual member of an 
array is accessed by the array name and 
the number of the member. The member 
number may be assigned to a variable; 
perhaps in a loop that is printing the 
array, the member number could be the 
loop counter. 



FOR coun t1 = 1 to 20 
PRINT s tuden L.name ( coun tl) 
NEXT countl 

The preceding arrays have one di­
mension. Two- and three-dimension 
arrays are also possible under BASIC09. 
If you think of a single-dimensioned 
array as a numbered list, then two- or 
three-dimensioned arrays can be 
thought of as added columns or lists to 
the right. 

DIM sales(l00,100,100) :REAL 

In this example, the first dimension 
could be the sale, the second the sales 
tax and the third the total. 

The TYPE statement is used to define 
a list of variables to be associated 
together. For example, let's consider 
writing a program to store phone 
numbers. Three pieces of information 
are needed at minimum. These are first 
name, last name and phone number. 
The list might be sorted by last name, 
which is why first and last names are 
stored separately. We want these three 
pieces of data stored together as a 
record. They can be set up as a complex 
data type. 

TYPE phone_rec = first, 1 as t: 
STRING(l6]; phone:STRING[l2] 

This says that the variable phone 
_rec is a complex type made of two 16-
character strings named first and 
1 as t and the 12-character string named 
phone. This only established the type 
for data structure and has not dimen­
sioned it. The next step is to dimension 
an array to hold the records. 

DIM phone_list(l00) :phone_rec 

Since first and last each have 
space for 16 characters and phone 
allocates 12 more, each member of the 
array phone_list( )will need 44 
bytes, and the whole array will use 4,400 
bytes. 

Here is a somewhat more complex 
example. I wrote a program to store 
advancement and badge awards for a 
local scout troop. A major reason for 
doing this in BASIC09 was that it af­
forded me a way to print customized 
reports for each scout showing only 
those advancements and awards actu­
ally earned and the dates of the awards. 
The record for each boy must keep track 

of 10 ranks, 12 skill awards and 118 
merit badges, along with the name of 
the boy, the date joined and his patrol. 
This is not something to do in a spread­
sheet, and none of my file manager 
programs would handle the specialized 
reports. This is where the TYPE state­
ment really shines. 

TYPE rec =last, f i rst,pa trol,: 
STRING[l2]; 

joined,rdate(l0),sadate(l2) 
,mbdate(l20):STRING[8] 

DIM scout: rec 

All the eight-character strings are 
intended to store a date in the form of 
YY / MM / DD. Note also how easily 
arrays are included. The rda te ( ) 
array is for rank, sad ate ( ) is for skill 
awards and mbda te ( ) is for merit 
badges. Only a single variable, scout, 
is dimensioned. It's big - over 1,000 
bytes. So I store the records on disk and 
only work with one or two at a time. 

To show how individual fields in the 
record are accessed, here is the code to 
select and print merit badges and the 
dates they were awarded . 

FOR countl=l TO 118 
IFscout.mbdate(countl) >-- THEN 

PRINT lfpr USING -xl2, 530< , 58 
< -,mb(countl), 

scout . mbdate(countl) 
count3:=count3+1 

END IF 
NEXT countl 

Since there are 118 merit badges, the 
scout's merit badge date field for each 
badge must be checked . This field is 
described to BASIC09 by the variable 
name, scout, a period and the array 
name, mbda te ( coun tl) . In most in­
stances the mbda te member is null. 
When there is a date in the field , the 
name of the merit badge is printed from 
the separate mb ( ) array followed by 
the date from the scout. mbda te ( ) 
array. The variable count3 keeps track 
of the number of lines printed for 
pagination purposes . 

Note how neatly the IF-THEN-ENDIF 
lays out. There is really no limit on how 
much code can go after THEN or ELSE. 
In conventional BASIC all the code 
associated with IF-THEN-ELSE must be 
on one numbered line. BASIC09's control 
structures provide a rich set of tools to 
do top down programming. We'll take 
up this topic when we return to BASIC09 
after a tour of the new commands in 
CoCo 3 BASIC. ~ 

A Christmas gift? 
Choose from the following 
COMPUTER FRIENDS win­
ners. SPECIAL CHRISTMAS 
OFFER. Buy one item and get 
15% discount on any other 
item or supply accessory. 

MAC INKER'", Automatic 
Ribbon Re-inker. Re·ink any fabric 
or spool fabric ribbon for less than 5 
cents. Over 70,000 in the field and 

we support 
ALL printers. 
Universal 
Cartridge or 
Universal Spool 
MACINKER 

$68.50. Dedicated Imagewriter or 
Epson $42.00. We have cartridges 
re ·inkable in 10 colors. Ask for your 
printer type or for complete listing. 
Bottle ink $3.00/each. Shipping $3.00. 

PROTEUS'" , the 'Siamese' Buffer. 
It is a Data Switch with buffer on 
both ports . Switch manually or via 
software. Saves time, space and 
money. Or ask 
about our MAC 
MASTER line 
of Universal 
Buffers and 
Printer Controllers (serial or parallel 
upto1MEG). 
PROTEUS 64 K-199.00 

256 K-299.00 Shipping $4.00. 
Of course we have Data Switches, 
serial/parallel, 2 way, 4 way, crossed 
etc., at most competitive prices (all 
lines switched). 

MERCURY MODEM. Really 100% 
Hayes * Compatible. 300/1200 baud, 
speaker, full status light display 
and 2 years warranty. Includes 

QUICK LINK, 
easiest and 
most reliable 
Comms Soft· 
ware (available 
for IBM PC or 

Macintosh). $205.00 Shipping $4.00. 
*Hayes is a trademark of Hayes Microproducts. 

MAC THE RIPPER. Our newest, original 
and welcome printer companion. Pulls off 
paper perforations and tears the sheets 
apart. Takes little space and will pay for 
itself almost immediately in saved time and 
tedium. Ask for brochure. Introductory 
Price $299.00. Shipping $10.00. 

Order Toll Free. 
Call or write for free broc:mre. 

1-800-54 7-3303 
In Oregon 503·626-2291 (24 hour line) 

Climputer 
Friends® 

14250 N.W. Science Park Drive 
Portland, Oregon 97229 Telex 4949559 

Dealer Inquiries welcome. 
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KISSable OS-9 

A Bundle of Holiday Goodies 

Early this year Stephen Goldberg 
of 695 Plainview Road, Beth­
page, NY 11714, started distri­

buting Utilipak- a very handy pack­
age containing nearly two dozen OS-9 
utilities. Later in the year he updated the 
package to make everything compatible 
with OS-9 Level I, Version 2.00.00 . 
Now, just in time for Christmas, he's 
offering Utilipak Too . 

Utilipak Too features a number of 
programs that were supposed to be 
included in Utilipak. Unfortunately, 
according to Goldberg, there wasn't 
enough room on the contents page. The 
price for Utilipak Too is right, just $12, 
and you can still buy the original Util­
ipak for $25. And, Goldberg says the 
Pack, Unpack and Crypt utilities now 
work much faster. 

The utilities include Bootfix, Cis, 
Copy, D, Deiniz, Del, List, Page, Rep, 
Update and Unload. Bootfix will be 
especially handy for Disk BASIC 1.0 
users who own single-sided disk drives. 
It combines the Disk BASIC boot pro­
gram with a system disk and lets you 
boot OS-9 from Disk BASIC with a 
single disk. 

While Cis merely clears the screen, it 
is much faster than typing displa~,J c . 

Dale L. Puckett, who is author of The 
Official BASIC09 Tour Guide and co­
author, with Peter Dibble, of The 
Official Rainbow Guide to OS-9, is a 
free-lance writer and programmer. He 
serves as director-at-large of the OS-9 
Users Group and is a member of the 
Computer Press Association. Dale 
works as a U.S. Coast Guard chief 
warrant officer and lives on Governors 
Island in New York Harbor. 
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Copy uses the same syntax as the orig­
. ina! Tandy cop~,J command, however it 
lets you overwrite an existing file if you 
desire. It also reduces the number of 
exchanges required for disk-to-disk 
copies on single-drive systems and gives 
better error management. 

Dis the unformatted directory utility 
from the original Utilipak. It is included 
in this package so you can use it with 
Del and Rep. Deiniz, Rep and Unload 
have all been published in this column 
during the past year. However, the 
versions that come on the Utilipak Too 
disk have improved error handling. 

Del directly replaces both the original 
Tandy del command and the DL util­
ities, saving you some disk space. This 
Del duplicates the syntax of both of 
these, and also features improved error 
handling. 

Update is a simple one-step replace­
ment for the Tandy veri f~,J utility. With 
Update you don't have to remember to 
request the 'U' option on your com­
mand line. The Utilipak Too List utility 
optionally prints line numbers if you 
request them on your command line. 
Also, this list will not fill your screen 
with garbage if you try to list a file 
containing an OS-9 module. Along the 
same lines, Page gives you a paginating 
filter utility program that prints op­
tional page numbers and headers. It 
also lets you set the page length and 
pause at the end of each page if you 
desire. 

You can hear sleigh bells in many 
places this time of year. And if you 
install this patch from Goldberg, you 
will hear bells more often while running 
OS-9. 

Change the byte at Offset $639 Hex 

in the module lOMan to a 7. After you 
do this, every time OS-9 reports an error 
you will hear a beep. If you change the 
byte at $617 Hex in ASM to a 7, that 
program will also sound off. 

After you make these changes with 
debug you can make them permanent 
by saving the modified modules. If you 
do this, don't forget to verify them with 
the U option or run the new Update 
utility from Utilipak Too. 

Another Request for Config Help 
Nick Molfese of South Holland, Ill., 

sent me a question about the new con­
fig utility that comes with OS-9 Level 
I, Version 2.00.00. Since a lot of people 
are still having problems running con­
fig, we thought it would be good to 
take another look at it here. 

Just about everyone having trouble 
getting con fig to run properly receives 
a #216 (File Not Found) Error. Here's 
the reason. When you insert the con fig 
disk to run it, you must change both the 
current data directory and current 
execution directory. If you have a 
single-disk system, remove the OS-9 
system disk and insert a working copy 
of the con fig disk. Then type the 
following OS-9 command lines to run 
conf ig: 

059: chx /d0/cmds 
059: chd /d0 
059: Config 

ENTER 
ENTER 
ENTER 

I think you'll really enjoy this handy 
utility. If you buy BASIC09 sometime in 
the nearfuture, here's another quick tip . 
You must go through the same proce­
dure to run BASIC09 with a single-drive 
system. First, take out the OS-9 system 



disk. Then, insert the BASIC09 disk in the 
drive. With BASIC09, you must type the 
following OS-9 command lines: 

OS'3: chx / d0 
OS'3: chd /d0 
OS'3: basi c09 

ENTER 
ENTER 
ENTER 

Notice that in this sequence you did 
not set the current execution directory 
to / dO / CMDS. That's very unusual. 
But you must do it because Tandy has 
stored BASIC09 in the root directory of 
the distribution disk. This means if you 
insert a working backup of that disk in 
drive I dO, BASIC09 is stored in the root 
directory - or I dO. 

More Version 2.00.00 Tips 
Howard Luckey of Park Forest, Ill., 

wasn't so lucky when he tried to run 
some of the procedure files listed in the 
Complete Rainbow Guide to OS-9 . 
Unfortunately, I was unable to dupli­
cate his problem with the tee come 
mand . He received a #215 (Bad Path­
name) Error when he ran the sample 
command line: 

OS9: list /d0/startup ! tee / p 
/ dl/test_directory/scratch 

I suspect that Howard misspelled the 
name of the test directory when he 
created it or that he did not have a 
device named / p or /dl installed when 
he ran the sample. Misspelling the name 
of a device would also cause a #215 
Error. 

Many of you may have run up against 
the other problem Howard noticed. 
When he used the procedures on pages 
145 to 150 of our book using Version 
2.00.00 of OS-9, everything worked 
fine. Unfortunately, however, when he 
tried to boot his new disk he ran into 
a major problem - it wouldn't work. 

Howard was on the right track and 
checked the CRC of the modules in his 
new OS-9 boot file . He found two that 
were bad. What happened? 

During one of the steps in the proce­
dure files , you save, into a special 
directory, the modules in memory that 
you want in the new boot file. Later, you 
use 059Gen to place them in a new file 
named 0598oot . 

Unfortunately with Version 2.00.00, 
the code in the modules CCIO and 
C032 or C080 are modified as soon as 
you start your system. If you save them 
from memory, you will have saved a 
module with a bad CRC. 

The solution is to use the copy of 
CCIO and C032 or C080 that come in 

the MODULES directory on your con­
fig disk. They haven't been modified 
and will work fine. Another example 
later in the same chapter shows how to 
use other files with 059Gen to create a 
new 0598oot. 

"Some say it is confusing 
to have a floppy be d0 
and a hard disk be d0. I 
say it is less confusing 
than having the root 
device be either h 0 or d 0 

depending on how I 
booted." 

Having a Ball! 
Last month we recommended you 

download the Ball Demo from Steve 
Bjork in the OS-9 section of the Color 
Computer SIG database on Delphi. A 
few days ago we received a note from 
Fred Sawtelle with a neat trick you can 
do with that demo. 

"Ball has two documented options, 
-s and -f, but it also has a -u option," 
Sawtelle said . "Try that one! And put 
an ampersand (&) on the end of your 
command line. 

One-Liner Contest Winner ... 

"After you start the demo, type dis­
play 0f0005 and press ENTER. By 
using this line and d i sp 1 ay e you can 
toggle the graphics mode," he said. 
"Hold down the BREAK key and watch 
what happens. To freeze the screen, type 
l<i 11 3, or whatever Ball's procedure 
number is on your CoCo." 

Once Sawtelle had stopped the demo, 
he was able to send the image to his 
printer. His son wanted to show it to his 
geography teacher. Thanks for the tip, 
Fred. 

Free OS-9 Details 
We have mentioned that there was a 

bonanza of information available in the 
files in your OS9DEFS directory. Sev­
eral people have asked us how they can 
get to that information. Probably the 
most effective way is to assemble them 
using the OS-9 assembler, ASM. First, 
build a short file named asmdefs . 

059: buildasmdefs ENTER 
? opt 1 ENTER 
? use /d0/defs/os9defs ENTER 
? use /d0/defs/scfdefs ENTER 
? use /d0/defs/rbfdefs ENTER 
?use /d0/defs/systype 
? 

ENTER 
ENTER 

After you have typed this file, assem­
ble it with this command line: 

059: asm asmdefs 1 ~201< > /p 

Note that the 1 is a lowercase 'L', not 
a numeral one. This command line 
prints a formatted listing that shows the 
names of all the internal variables in 
OS-9. Enjoy! 

Resist calculates the equivalent resistance of any number of parallel 
resistors. 

The listing: 

1,0 C=,0:INPUT"HOW MANY RESISTORS" 
;A:IFA<lTHEN1,0ELSEFORX=l TO A:PR 
INT"RESISTOR#"X"(OHMS)";:INPUT R 
(X) :IFR(X)<=,0THENPRINT"RT=,0 OHMS 
":GOT01,0ELSEC=C+l/R(X) :NEXTX:PRI 
NT"RT="l/C"OHMS":GOT01,0 

Joseph Ferullo 
Revere, MA 

(For this winning one-liner contest entry, the author has been sent copies of be th The Rainbow Book 
of Simulations and its companion The Rainbow Simulations Tape.) 
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A Quick Correction 
In the September column a typo 

slipped into one line of the BASIC09 
Procedure Printer listing. Here is the 
correction. 

Bad line: run gfx("gcolr",x 
,y-pin,color) 

Correct line: run gfx("gcolr",x 
,y,pin,color) 

Another Nifty Trick From Greg Law 
Would you rather test a procedure file 

while you're typing? Try this: 

05'3: ex shell t - p >>new 
procedurefile ENTER 

This command line creates a shell 
that echoes your command lines and 
does not print any prompts. Since you 
have redirected the standard error 
output path to a file, you will wind up 
with a file that will run as a procedure 
file. If each command line you typed ran 
perfectly when you typed it live, it will 
run properly from the script, new 
procedurefile . If, however, you ran 
into an error with your typing, you will 
need to edit newprocedurefile. Since 
you actually ran the code you typed, 
you'll know which typos need to be 
fixed. Nifty! 

More On Standards 
Cornelius Seon sent us a note recently 

about a technique he thinks should 
become a standard. He pointed to the 
Computerware / Tandy program OS-9 
Profile and endorsed programmer 
Brian Lantz's technique. 

"Profile uses the OS-9 mai<d i r utility 
to make a data directory in the current 
data directory for each database you 
create. The filename you give to Profile 
becomes the name of a new directory," 
Seon said. "The files in this directory are 
data files, the names of which are 

Listing 1: de 1 

symbols that describe what each file 
contains. Each directory also contains 
the screens, indexes, reports and format 
files needed by OS-9 Profile." 

Another nice note came our way from 
Carl Kreider this month. Kreider is the 
chairman of the OS-9 Users Group 
Software Committee and, among other 
things, a real programming genius. If 
you scan the programs in the Users 
Group's library you will find he is the 
author of many of them. 

"I have never had to use h0 as the 
name for my hard disk," Kreider writes. 
"My system normally boots on its hard 
disk as d0 , but I had to boot from a 
floppy until I cut a PROM with the boot 
code for my new 31-megabyte drive. 
Here 's the procedure. 

"In your modules directory, rename 
your floppy descriptors with a suffix of 
. f. Copy d0. f to dl. h and patch its 
name to be dl. Repeat for other neces­
sary floppy descriptors. 

"Then, copy h0 to d0. h and patch its 
name to be d0. Build a new boot file 
using the new descriptors. I like to keep 
a vertical list of modules in files named 
hardmods and f loppymods. They can 
be used with cat and install or as 
input to 05'3Gen to build a new boot 
file ." 

Kreider reports that using the new 
boot file brings the system up on the 
hard disk with the hard disk as d0. After 
you do this, your software will have no 
problem finding /d0/defs, or other 
files hard coded in programs that as­
sume they are stored on Drive /d0. 

"I feel rather strongly that the root 
device should be named d0 just to avoid 
the problems you discussed in your 
column," Kreider said. "Some say it is 
confusing to have a floppy be d0 and a 
hard disk be d0. I say it is less confusing 
than having the root device be either h0 
or d0 depending on how I booted. 

"After all, is not the .... /defs hack 
just an attempt to find the root device?" 

Kreider asked. "Let's make it easy and 
always call it d0. I have practiced what 
I preach since my first hard disk four 
years ago, even on a CoCo. This tech­
nique is so simple that I would be 
foolish to claim originality, but I am 
surprised that it has not been mentioned 
in the press." 

Thanks for the tip Carl. I think a lot 
of CoCo OS-9 hackers are going to have 
fun experimenting. 

This Month's Listings 
Fred Sawtelle sent us a real holiday 

present this month. We are printing four 
interesting utilities written in OS-9 
assembly language. We've saved two 
more for the New Year. 

This month you can study and try 
del, dname, exit and time . The del 
is an improved delete utility. It expects 
a space between filenames and inter­
prets a carriage return as the end of the 
file list. This means that a list of file­
names, one to a line, won't work. But, 
you can flush a directory by piping the 
output of d i r to Sawtelle's de 1. When 
you do, don't be surprised when you see: 

DEL: can't find directo r y 
DEL: can't find of 
DEL: can't find . 
DEL: can't find 05:08: 5'3 

After these messages it will go ahead 
and delete the files in your directory. 

The dname gives you a way to change 
the name of the volume stored on a disk. 
exit lets you return to Radio Shack 
Disk BASIC smoothly. And finally, time 
gives you a way to print the time with­
out the date. 

Happy Holidays 
I hope this column has given you a 

few ideas or answered a few questions. 
I hope also that your holiday season will 
be the best ever. Until next year, keep 
on hacking. 0 

use /d~jdefsjos9defs 
en de 

*-----------------------------* * CONDITION: use /d~/defsjos9defs 

SKIP2 equ $8c 
* DEL * * an Improved Delete Utility * 
*-----------------------------* * (C) Copyright 1986 * 
* by Fred Sawtelle * 
* 31~3 Montgomery Road * 
* Huntsville, TX 7734~ * 
* June 16, 1986 * 
*-----------------------------* 

nam DEL 
ttl an Improved Delete Utility 

ifp1 
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*---- MODULE SPECS 

TYP set prgrm+objct 
REV set reent+l 

mod ZZ,MN,TYP,REV,GO,EDAT 
MN fcs "del" 

feb 1 :version 

*---- DATA SPECS 

FLAG rmb 1 



LASTNAME rmb 2 
BUFFER rmb 41J1J 
EDAT equ . 

*---- STRINGS, ETC. ----

XDELETE com ,u 

DELETE lda ,u 
bmi EXDIR 

SNTXMSG fcc "USE: DEL [-X] pathname [ .•. ]" 
feb $1Ja 

os9 i$delete 
DELl bcs DELERR 
DEL2 lda ,x 

cmpa #$1Jd 
fcc " or get pathnames from standard input." 
feb $1Ja 

bne DELETE 
lda ,u 

fcc " -x option= use execution directory." 
feb $Jld 

beq STDINPUT 
bra OUT 

SEND equ * 
FINDMSG feb 7 
fcc "DEL: can't find " 

FEND equ * 
*---- EXECUTABLE CODE 

GO clr ,u :=stdin 
lda ,x 
cmpa #$1Jd 
beq STDINPUT 
cmpa #'? 
beq SYNTAX 
inc ,u :=path in param area 
cmpa #'-
bne DELETE 
ldd ,x++ 
andb #$df 
cmpb #'X 
baq XDELETE 

SYNTAX leax SNTXMSG,pcr 
ldy #SEND-SNTXMSG 
lda #1 
bsr WRITE 
bra OUT 

*---- STANDARD INPUT - - --

STDINPUT leax BUFFER,u 
clra 
ldy #21!1! 
os9 i$readln 
bcs ERROR 
lda ,x 
cmpa #$1Jd 
beq OUT 
feb SKIP2 

EXDIR os9 i$deletx 
bra DELl 

ERROR cmpb #e$eof 
bne EROUT 

OUT clrb 
EROUT os9 f$exit 

WRITERR lda # 2 
WRITE os9 i$writln 
bcs EROUT 
rts 

DELERR stx LASTNAME,u 
leax FINDMSG,pcr 
ldy #FEND- FINDMSG 
bsr WRITERR 
ldx LASTNAME,u 
clrb 

Dl incb 
lda ,x+ 
cmpa #$21! 
beq D2 
cmpa #$1Jd 
bne Dl 
leax -l,x 
pshs x 
clra 
tfr d,y 
ldx LASTNAME,u 
bsr WRITERR 
puls x 
bra DEL2 

D2 lda -l,x 
pshs a,x 
lda #$1Jd 

05·9™ SOFTWARE/HARDWARE 
SDISK-Standard disk driver module allows the full use of 35, 40 
or 80 track double sided disk drives with COCO OS-9 plus you 
can read/write/format the OS-9 formats used by other OS-9 
systems. (Note: you can read 35 or40 track disks on an 80 track 
drive). Now updated for OS-9 ver. 02.00.00 $29.95 
SDISK + BOOTFIX-As above plus boot directly from a double 
sided diskette $35.95 
L1 UTILITY PAK- Contains all programs from Filter Kits Nos. 1 
& 2 plus Hacker's Kit#, plus several additional programs, Over 
35 utilities including "wild card" file cmds, MacGen command 
language, disassembler, disk sector edit and others. Very useful, 
many of these you will find yourself using every time you run your 
system. These sold separately for over $85. $49.95 
SKIO- Hi res sc reen driver for 24 x 51 display; does key cli c k, 
boldface, italics; supports upgraded keyboards and mouse. With 
graphics screen dump and other useful programs. Now UPDATED 
FOR OS-9 Ver 2.0 $29.95 

PC-XFER UTILITIES- Utilities to read/write and format ss MS­
DOSTM diskettes on CoCo under OS-9. $45.00 (requires SDISK) 
CCRD 512K Byte RAM DISK CARTRIDGE-Requires RS Multipak 
interface, two units may be used together for 1MB RAM disk. OS-9 
driver and test software included. $199.00 

All disk prices are for CoCo OS-9 format; for other formats, specify 
and add $2.00 each. Order prepaid or COD, VISA/MC accepted, 
add $1.50 S&H for software, $5.00 for CCRD; actual charges added 
for COD. 

D.P_ Johnson, 7655 S.W. Cedarcrest St. 
Portland, OR 97223 (503) 244-8152 

(For best service call between 9-11 AM Pacific Time) 

OS-9 Is a trademark o f Mlc roware and Mo torola Inc. 
MS-DOS Is a trademark of Mic roso ft , Inc. 
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Those Great RAINBOW Programs 
Without All The Fuss! 

Subscribe to RAINBOW ON TAPE! 

Every month, RAINBOW ON TAPE brings as many as two dozen ready-to-run 
programs right to you. Using the current issue of THE RAINBOW as documen­
tation, all you have to do is load and run them. Just a one-year subscription 
gives you more than 230 new programs! The typing tinw saved is time that 
can be spent with the CoCo. (RAINBOW ON TAPE does not include OS-9 
programs or those less than 20 lines.) 

Need a back issue of RAINBOW ON TAPE? 
Issues available beginning with April 1982 

Subscribe to RAINBOW ON TAPE Today! 
LOOK FOR OUR ORDER CARD 
BETWEEN PAGES 34 AND 35 

The cost for a single copy of RAINBOW oN 
TAPE is $10 within the United States; U .S. $12 
in all other countries. The annual subscription 
rate for RAINBOW ON TAPE is $80 within the U .S .; 
U.S. $90 in Canada; and U.S. $105 for all other 
countries. U.S. currency only, please. In order 
to hold down non-editorial costs, we do not 
bill. 

DISK USERS: RAINBOW ON DISK 
IS NOW AVAILABLE! 

All the programs from THE RAINBOW- includ­
ing OS-9 - are now available on disk. For 
more information, see page 145 of this issue. 

NOW AVAILABLE ON DELPHI! 
For your convenience, RAINBOW ON TAPE can also be 

ordered via the Delphi Information Network, in our Shopping 
Service area of THE RAINBOW's Color Computer SIG (Special 
Interest Group). 

The individual programs from our past December issues are 
also available for immediate download in the RAINBOW ON 
TAPE Database area in THE RAINBOW's Color Computer SIG 
on Delphi. There is a $3.50 per program surcharge. 

RAINBOW ON TAPE is not a stand-alone product, but is 
intended as an adjunct and complement to the magazine. 
Even if you purchase RAINBOW ON TAPE, you will still need 
the magazine for loading and operating instructions. 

To order by phone, (credit card orders only) call 
800-847-0309, 8 a.m. - 5 p.m. EST. All other 
inquiries call 502-228-4492. 

Programs from Our Past 
Holiday Issues: 

December 1985 - Rudolph, a graphics and music story­
telling program; Christmas Songs, computerized chimes that 
ring out seasonal tunes; Remote Burglar Alarm, Part I, a 
computerized alarm system for the home; Trivia Tic- Tac- Toe , 
a multiple-choice game where a correct answer gives an 'X' 
or '0'; Puzzle, an educational word search puzzle game; 
CoBBS, part two of a complete bulletin board system; 
Awards, a Ham utility that keeps track of various awards for 
Ham radio operators; Brain Games, five programs combined 
to challenge your insight and memory; Menorah, a graphics 
program that illustrates and gives a short history lesson on 
the lighting of the menorah candles; Alpine Slopes, an action 
game that shows the techniques of programming with 4K; and 
Christmas Show, a graphics program that displays various 
holiday scenes accompanied with seasonal tunes. 

December 1984 - Holly Jolly Holidays, a program that 
consists of a series of holiday scenes each followed by an 
appropriate holiday song; Handler, the second of three parts 
on diskette file organization; Christmas Card File and Labeler, 
an aid in preparing holiday greeti ngs; Season 's Greetings, a 
graphics program that displays an animated, holiday greet­
ing; Rescue on Alpha II , the graphics winner from The Second 
RAINBOW Adventure Contest; The Head of the Beast, the 16K 
winner from The Second RAINBOW Adventure Contest; 
Season's Greeting Cards, a program to create computerized 
multicolor greeting cards; 12BK The Easy Way, a tutorial on 
expanding CoCo's memory; Encyclopedia , a program to help 
students seek information from the CoCo; Football Fever, 
Part II, a graphics program to create AFC helmet pictures; and 
Personable Pascal, a program to manage a Christmas gift list. 



sta -l,x 
ldx LASTNAME,u 
clra 
tfr d,y 
bsr WRITERR 
puls a,x 

Listing 2: dname 

*-----------------------------* * DNAME * 
*-----------------------------* * Change Diskette Volume Name * 
*-----------------------------* * (C) Copyright 1986 * 
* by Fred Sawtelle * 
* 31~3 Montgomery Road * 
* Huntsville, TX 7734~ * 
* February 7, 1986 * 
*-----------------------------* 

nam Dname 
ttl Change Diskette Volume Name 

ifpl 
use jd~jdefsjdefsfile 
en de 

* CONDITION: use /d~/defsjdefsfile 

*---- MODULE DEFINITION 

TYP set prgrm+objct 
REV set reent+l 

mod ZZ,MN,TYP,REV,GO,EDAT 
MN fcs "Dname" 
EDITION feb 4 
fcc "(C)l986FredSawtelle" 

*---- DATA MEMORY AREA ----

rmb dd.opt :input buffer 
PATH rmb 1 :pathname 
RENAMFLG rmb 1 :rename or not? 
NEWNAME rmb 2 :new name address 
BUFFADR rmb 2 :free string area 
STRINGS rmb 2~~ :device name$ 
EDAT equ . 

*---- EXECUTABLE CODE ----

OPEN leax STRINGS,u :index device 
OPl lda #updat. :get access mode 

os9 i$open :open device 
bcs EROUT 
sta PATH :save path number 
rts 

FORMAT leax FMMSG,pc r 
l dy #FMEND- FMMSG 
bsr OUTPUT 

EXIT clrb :insure no error code 
EROUT os9 f$exit 

OUTPUT lda #1 :standard output 
os9 i$writln :send message 
bcs EROUT 
rts 

*---- INITIAL ENTRY HERE ----

sta -1, x 
bra DEL2 

emod 
ZZ equ * 
end 

GO clr RENAMFLG :for no rename 
leay STRINGS,u 

Gl lda ,x :examine parameters 
cmpa #$2~ :space? 
bne G2 
leax l,x 
bra Gl 

G2 cmpa #$~d :no dev specified? 
beq COPY2 
cmpa #'/ :is it a device? 
bne FORMAT :if not, show format 
os9 f$prsnam :is it ok? 
bcs FORMAT :show proper format 
leay STRINGS,u :Y-index buffer 
leax -l,x :back up to "/" 

COPYl lda ,x+ :transfer devname 
sta ,y+ 
decb 
bpl COPYl 

COPY2 ldd #$4~2~ :tell 059 entire 
std ,y++ : device is a file 
sty BUFFADR 

*---- CHECK FOR RENAME ----

lda ,x+ :Xreg = end of devname 
cmpa #$~d :if cgrtn, then no 
beq READIN : rename wanted. 
cmpa #$2~ :space? 
bne FORMAT :only cgrtn, sp ok 

SKIPSPCE lda ,x+ :check next chr 
cmpa #$~d :is it cgrtn? 
beq READIN :if so, no rename 
cmpa #$2~ :another space? 
beq SKIPSPCE :if yes, loop back 

GOTNEWl leax -l,x :found a name 
stx NEWNAME :so save pointer 
com RENAMFLG :flag a rename 

*---- OPEN FOR READ 

READIN bsr OPEN 
ldy #dd.opt :# bytes to read 
leax ,u :index buffer 
os9 i$read 
bcs EROUT 
os9 i$close 

*---- DISPLAY OLD NAME ----

lda RENAMFLG 
bne MAKENEW 
l eax dd . nam , u : p oint at old n ame 
ldy BUFFADR 

NEXTONE lda ,x+ 
bmi LASTONE :if bit 7 set 
sta ,y+ 
bra NEXTONE 

LASTONE anda #$7f :switch off bit 7 
sta ,y+ :normal for write 
lda #$~d 
sta ,y 
ldx BUFFADR 
ldy #33 
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lbsr OUTPUT 

*---- TEST FOR RENAME 
lda RENAMFLG :do we rename? 
lbeq EXIT :if not, out. 

MAKENEW leay dd.nam,u :index old name 
ldx NEWNAME :index new name 
ldb #$lf :max count less 1 

MOVENAME lda ,x+ 
cmpa #$,0d 
beq SETBIT :if string end 
sta ,y+ 
decb 
bpl MOVENAME :if not past max 

SETBIT lda -l,y :get last chr 
ora #$8,0 :set bit 7 
sta -l,y :replace it 

CLRBYTES decb :past max yet? 
bmi REWRITE :if yes 

Listing 3: exit 

*-----------------------------* * EXIT * 
*-----------------------------* * (C) Copyright 1986 * 
* by Fred Sawtelle * 
* 31~3 Montgomery Road * 
* Huntsville, TX 7734~ * 
* February 8, 1986 * 
*-----------------------------* 

nam Exit 
ttl from OS-9 to Disk BASIC 

* NOTE: Clearly, this is not a 
* time-sharer's utility. 

ifpl 
use jd~jdefsjos9defs 
en de 

* CONDITION 

* use /d~/defsjos9defs 

*---- MODULE SPECS ---­

TYP set prgrm+objct 
REV set reent+objct 

mod ZZ,MN,TYP,REV,GO,EDAT 
MN fcs "Exit" 

feb 2 (edition) 
fcc "(C)l986FredSawtelle" 

*---- DATA SPECS ----

rmb 2~~ 
EDAT equ . 

*---- MODULE EXECUTION 
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clr ,y+ :if not, clear it 
bra CLRBYTES 

REWRITE lbsr OPEN 
leax ,u :index buffer 
ldy #dd.opt :get count 
lda PATH 
os9 i$write :output new data 
lbcs EROUT 
os9 i$close 
lbcs EROUT 
lbra EXIT 

*---- MESSAGES, DATA ----

FMMSG fcc "USE: DNAME (/device [new name))" 
feb $,0d 

FMEND equ * 
emod 

ZZ equ * 
end 

GO lda ,x 
anda #$df 
cmpa # 'Y 
beq YES 
leax SURE,pcr 
lda #1 
os9 i$writln 
bcs OUT 

ldy #1 
clra 
leax ,u 
os9 i$read 
bcs OUT 
clrb 
lda ,x 
anda #$df 
cmpa # 'Y 
bne OUT 

YES leax D~,pcr 
bsr TRACK~ 
leax Dl,pcr 
bsr TRACK~ 
leax D2,pcr 
bsr TRACK~ 
leax D3,pcr 
bsr TRACK~ 

OVERRIDE orcc #$5~ 
leau EXIT,pcr 
cmpu #$8~~~-(Xl-EXIT) 
blo EXIT 
ldx #$1~~~ 
ldb #Xl-EXIT 

TFR lda ,u+ 
sta ,x+ 
decb 
bne TFR 



jmp $1,0,0,0 

OUT os9 f$exit 

TRACK,0 1da #1 
os9 i$open 
bcs OVERRIDE 
ldb #SS.Reset 
os9 i$setstt 
bcs OVERRIDE 
ldx #5 
os9 f$s1eep 
bcs OUT 
rts 

*---- STRINGS, 

D,0 fcc "/D_0@ II 

D1 fcc "/Dl@ II 

D2 fcc II /D2@ II 

D3 fcc 11 /D3@ II 

Listing 4: time 

ETC. ----

*-----------------------------· * TIME * 
*-----------------------------* * Display time without date * 
* By Fred Sawtelle * 
·-----------------------------* 

nam Time 
ifp1 
use /d,0/defsjos9defs 
en de 

* CONDITION: use /d,0/defsjos9defs 

*---- MODULE SPECS ----

TYP set prgrm+objct 
REV set reent+l 

mod ZZ,MN,TYP,REV,GO,EDAT 
MN fcs "Time" 

*---- DATA SPECS ----

rmb 2,0,0 
EDAT equ • 

*---- EXECUTABLE CODE ----

GO tfr u,x 
os9 f$time 
bcs EROUT 
leax 3,x 
leau 3,x 
ldb ,x+ 
bsr PROCESS 
lda #': 

SURE fdb $,07,07 
fcc "EXIT OS9 (y,n)? 11 

feb $,0d 

*---- THE OS9 TRASHER ----

* NOTE: this may not work with 
* the coco Deluxe. It depends 
* on what's been done to Disk 
* Extended BASIC. 

EXIT ldx #$71 
sta $ffde 
clr ,x 
jmp [$fffe] 

X1 equ * 

emod 
zz equ * 

end 

sta ,u+ 
ldb 'x+ 
bsr process 
lda #I : 
sta ,u+ 
ldb ,x+ 
bsr process 
lda #$,0d 
sta ,u 

lda #1 
ldy #9 
os9 i$writln 
bcs EROUT 
clrb 

EROUT os9 f$exit 

PROCESS lda #$2f 
inca 

P1 subb #$64 
bee P1 
sta ,u+ 
cmpa #$3,0 
bne P2 
leau -1,u 

P2 lda #$3a 
P3 deca 

addb #$,0a 
bee P3 
sta ,u+ 
addb #$3,0 
stb ,u+ 
rts 

emod 
zz equ * 

end 
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THESE FINE STORES 
CARRY THE RAINBOW 

The reta il stores listed below carry THE RAINBOW on a regu lar basis and may have 
other products of interest to Tandy Color Computer users. We suggest you 
patronize those in your area. 

AlABAMA Bob's News Emporium MAINE 
Birmingham Jefferson News Co. Bob's Rogers Pori< Brockton Voyager Bookstore 
Brewton McDowell Electronics BockMorl<et Caribou Radio Shock 
Acre nee Anderson News Co. EostCedor Waterboro Radio Shock 
Greenville M & B Electronics North Cicero MARYLAND 
Madison Madison Books West Diversey 
Montgomery Trade 'N' Books E.B. Garcia & Associates Silver Spring Loyhlll Newsstand 

ALASKA 
Kroch's & Brentono's MASSACHUSmS 

Fairbanks Electronic World 
South Wabash Brockton Voyager Bookstcre 
West Jackson Cambridge Out Of Town News 

ARIZONA 516 N. Michigan Fitchburg Comers Book Shop 
Phoenix TRI-TEK Computers 835 N. Michigan Ipswich Ipswich News 
Sierra VIsta Uvlngston's Books Por1<woy Drugs Littleton Computer Plus 
Tempe Books Etc. Por1<west Bocks Lynn North Shcre News Ca. 

Computer Library Sondmeye(s Bockstore 
MICHIGAN 

Tucson Anderson News Co. Univ .. of Chicago Bock store 
Univ. of Illinois Bockstore Alien Pari< Bock Nook. Inc. 

ARKANSAS Vldecmat, Inc. Decrbam DSL Computer Products 
Fayetteville Vaughn Electronics/Radio Shock Chillicothe Bock Emporium Durand Robbins Electronics 
Little Rock Anderson News Co. Danville Bock Market Harrison Harrison Radio Shock 

CALIFORNIA Decatur Book Emporium Lowell Curt's Sound & Home Arcade Center 

Citrus Heights Software Plus K-Mart Plaza Mt.Ciemens Key Book Shop 

Gross Volley Advance Radio. Inc. Narthgote Moll Michigan Radio 

Half Moon Boy Strowflower Electronics East Moline Book Emporium Muskegon The Eight Bit Ccrner 

Hollywood Levity Dlstributcrs Evanston Chicago-Main News Owosso C/C Computer Systems 

World Book & News Co. Genesee B & J Supply Perry Perry Computers 

Lompoc L&H Electronics Emporium Kewanee Bock Emporium Rosevi lle New Horizons 

Los Angeles E.D.C. Industries Lisle Bock Nook Royal Oak Software City 

Polygon Co. Newton Bill's TV Radio Shock St. Johns Clinton Electronics 

Sacramento Tower Magazine OakBrook Kroch's & Brentana's Sterling 

Santo Rosa Sawye(s News. Inc. Oak Pori< Kroch's & Brentano's Heights Sterling Bock Center 

Sunnyvale Computer Literacy Paris Bock Emporium Trenton Trenton Book Store 

COLORADO 
Pecrio Bock Emporium Wyoming Gerry's Book Co. 

Westminster Software City 
Sheridan VIllage MINNESOTA 
Westlake Shopping Center Mlnnecpolis Recd-Mcre News 

DELAWARE Book Market Willmar The Photo Shop 
Middletown Delmar Co. illinois News Service 

MISSOURI 
Ml~crd Mlifcrd News Stand Schaumberg Kroch's & Brentano's 
Wilmington Normor, Inc.-The Smoke Shop Skokie Kroch's & Brentano's Farmington Roy's TV & Radio Shock 

Springfield Bock Emporium Jefferson City Cowley Distributing 
FLORIDA Sangomon Center North Kirl<svl iie T&R Electronics 
BocoRoton Software, Software, Inc. Town & Country Shopping Ctr. Moberly Audio Hut 
Cocoa The Open DoOf Sunnyland Book Emporium St. Louis Bock Emporium 
Davie Software Plus Mcre West Frankfort Paper Place Computer Xchonge 
Ft. Lauderdale Electronics Engineers Wheeling North Shore Distributors University City Final Edition 

Mike's Electronics Distributcr 
Jacksonville The Book Nook 

MONTANA 

Book Town 
Whitefish Consumer Electronics of Whitefish 

Deono'sTV 
INDIANA NEBRASKA 

Melboume City Newsstand 
Angola D & D Electronics Lincoln Hobby Town 

The Little Stcre 
Radio Shock 

North Miami 
Beme White Cottage Electronics NEVADA 

Beach Almor Bookstcre 
Columbus Micro Computer Systems. Inc. Los Vegas Hurley Electronics 

Orlando Booi<Monlo 
Garrett Finn News Agency, Inc. 

NEW HAMPSHIRE 
PonomoCity Boyd-Ebert COfp. 

Greenwood The Computer Experience 

Pensacola Anderson News Co. 
lndionopolls Bocklond. Inc. West Lebanon Verhom News Corp. 

Pinellas Pork Wolf's Newsstand 
Delmar News NEW JERSEY 

Sarasota Family Computers . 
Indiana News Cedar Knolls VIllage Computer & Software 

Starke Reccrd Junction. Inc. 
Jasper Elex Mort Clinton Micro World II 

Radio Shock Decler 
Madison Area Office Supplies Lawrencevi lle Micro Con Software Center 

Surirlse Sunny's at Sunset. Inc. 
Martinsville Radio Shock Linwood Software City 

Toliohossee Anderson News Co. 
Wabash Milling's Electronics Marmora Outpost Radio Shock 

Tampa Fine Prlnt Bookstcre IOWA Montvale Software City 

Sound Trader & Computer Center Davenport Interstate Book Store Pennsville Dove's Elect. Radio Shock 

Titusville Computroc River Edge Software City 
Rockowoy Software Station 

KANSAS 
GEORGIA Topeka Palmer News. Inc. NEW MEXICO 

Bremen Bremen Electronics/Radio Shock Town Crier of Topeka, Inc. Alamogordo New Horizons Computer Systems 

Cum mings Kent Radio Shock Wichita Amateur Radio Equipment Co. Albuquerque Desert Moon Distributors 

Jesup Radio Shack Lloyd's Radio Page One Newsstand 

Marietta Act One Vldec NEW YORK 
Toccoa Martin Music Radio Shock KENTUCKY 

Gecrgetown Goodwin Electronics Brockport Lift Bridge Book Shop, Inc. 

IDAHO Hazard Daniel Bocne Gulf Mort Elmira Heights Southern Tier News Co .. Inc. 

Moscow Johnson News Agency Hopkinsville Hobby Shop Fredonia On Line: Computer Access Center 

IWNOlS Louisvi lle The Computer Store Hudson Falls G.A West & Co. 

Aurora Krach's & Brentono's Paducah RodloShock Johnson City Unlccrn Electronics 

Belleville Software or Systems Paintsville R-Kat Electronics New Vorl< Bomes & Noble-Sales Annex 

Champaign Booi<Morl<et Pikeville Gus-Stan Ente1prises Coliseum Books 

Chicago B. Dolton Booksellers Princeton Miller Electronics Eostem Newsstand 
Grand Central Station, Track 37 

N. Wabash St. LOUISIANA 200 Pori< Ave .. (Pan Am #1) 
West Jackson St. Crowley Acodlono Newsstand 55 Water Street 

Bob's In Newtown Monroe The Book Rock World Trade Center #2 
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Rrst Stop News TENNESSEE Stettler Stettler Radio Shack 
Idle Hours Bookstore Chattanooga Anderson News Co. Stroltlmore Wheatland Electronics 
International Smoke Shop Guild Books & Periodicals Taber Pynewood Sight & Sound 
Jonll Smoke Dickson Highland Electronics Westlock Westlock Stereo 
Penn Book Knoxville Anderson News Co. Wetasklwln Radio Shack 
Software City First Byte Computer Co. BRmSH COLUMBIA State News Memphis Computer Center 

Bumoby Compullt Usercom Systems. Inc. Software, Inc. 
Wolden Books Nashville Mosko's Book Store Bums Lake vr. VIdeo Works 

World Wide Media Services Smyrna Delker Electronics Campbell 

N. White Plains Software City Union City Cox Electronics Radio Shock River ms Electronics 
Chilliwack Charles Porker Pawling Universal Computer Service TEXAS Coortenay Rick's Music & Stereo Rochester VIllage Green 

World Wide News Elgin The Homing Pigeon Dawson Creek Bell Radio & TV 
Woodhaven Spectrum Projects Orange Noohwoy Books & News Golden Taks Home Furnishings 

San Antonio CoCoNuts Longley Longley Radio Shock 
NORTH CAROLINA UTAH N. Vancouver Mlcrowest Distributors 
Aberdeen 

Cory 
Charlotte 

Havtock 
Hickory 
Monon 

NORTH DAKOTA 
Fargo 

OHIO 
Blanchester 
Canton 
Chardon 
Cincinnati 
Columbiana 
Coshocton 
Dayton 

Fairborn 
Girard 
Kent 
Kenton 
Lakewood 
Lima 

Miamisburg 
MountOrab 
Rocky River 
Toledo 
Xenia 

OKLAHOMA 
Oklahoma 

City 
Tulsa 

OREGON 
Pool and 

PENNSYLVANIA 
Allison Pork 
Altoona 
Brookvlle 
Malvem 
Philadelphia 

Phoenixvlle 
Pittsburgh 
Pleasant Hills 
Temple 
Wind Gop 
York 

RHODE ISLAND 
Warwick 

SOUTH CAROLINA 
Chaneston Hts. 
Goffney 
Greenville 
Spartanburg 
Union 

King Electronics Murray Deseret Book 
Nelson Oliver's Books 

Radio Shock Parksville Parksville TV 
News Center In Cory VIllage VIRGINIA Pentlcton D.J.'s 
Newsstand tnrt Gatton Electronics Marketing Four Comer Grocery 
Papers & Paperback Norfolk 1.0 Computers Salmon Arm Matrix Computing 
Computer Plus Richmond Software City Sidney Sidney Electronics 
C' Books & Comics WASHINGTON Smithers Wall's Home Fumlture 
Boomers Rhythm Center 100MIIe 

Seattle Adams News Co .. Inc. House Tip Top Radio & TV 
Tacoma B & I Magazines & Books 

Computer Associates Nybbles 'N Bytes MANITOBA 

WEST VIRGINIA 
Altona LA Wlebr Ltd. 
Lund or Goranson Elec. JR Computer Control Huntington Nick's News Morden Central Sound Uttle Professor Book Center Logon Stan's Electronics & Radio Shack The Pas Jodi's Sight & Sound 

Thrasher Radio & TV Madison Communlccnlons, LTD Selkirk G.L Enns Elec. Clnsoft Parkersburg Valley News Service VIrden Archer Enterprises Rdellty Sound & Electronics 
WISCONSIN Winnipeg J & J Electronics Ltd. Utopia Software 

Huber Heights Book & Card Appleton Badger Periodicals NEW BRUNSWICK 
Wilke News Cudahy Cudahy News & Hobby Moncion Jeffries Enterprises 
News-Readers Ladysmith Electronics. Etc. Sussex Dewitt Elec. 
Girard Book & News Milwaukee Book Tree 

The News Shop Booked Solid NEWFOUNDLAND 
T.W. Hogan & Associates Booked Solid II Botwood Seaport Elec. 

Lakewood International News Harvey Schwartz Bookshop Caribonear Slade Realties 

Brunner News Agency Unlv. of Wisconsin Bookshop 

Edu-Ccrlerers WYOMING NOVA SCOTIA Wilke News Casper The Computer Store Halifax Atlantic News 
Mount Orab Radio Shack 
Programs Unlimited 

ARGENTINA 
ONTARIO 

Leo's Book & Wine Shop Aurora Compu VIsion 
Fine Print Books Cordoba Informatica Y Telecomunlcaclones Concord Ingram Software 

AUSTIW.IA: Exceter J. Macleane & Sons 
Kingsford Pons Radio Electronics Hamilton Data man 

Hanover Modem Appliance Centre 
CANADA: Huntsville Huntsville Elec. 

Merit Micro Software ALBERTA Kenora Donny"B" 
Steve's Book Store Banff Banff Radio Shack Kingston T.M. Computers 

Blairmore L & K Sporls & Music Ustowel Modem Appliance Centre 
Bannyville Paul Tercler South River Max TV 

Fifth Ave. News Brooks Double "D" AS.C. Radio Shack Dennis TV 
Calgary Billy's News 

QUEBEC 
Software City Claresholm Radio Shack Associated Stores 

Newborn Enterprises Drayton Valley Langard Electronics LaSalle Messageries de Presse Benjamin Enr. 

Larry's Stereo Shop Edmonton CMDMicro Pont. Rouge Boutique Bruno Laroche 

Personal Software Kelly Software Distributors SASKATCHEWAN 
City Software Center Edson Radio Shack Asslnlbola Telstar News 
Newsy Fairview D.N.R. Fumlture & TV Est evan Kotyk Electronics 
Stevens Radio Shack Fax Creek Fax City Color & Sound Moose Jaw D&S Computer Place 
All-Pro Souvenlers AS.C. Radio Shack Nlpiwan Comerstone Sound 
Pitt Computer & Software Ft. Saskatche- Regina Regina CoCo Club 
Software Comer wan Ft. Mall Radio Shack. ASC Software Supermarket 
Micro World Grande Saskatoon Everybody's Software Library 
The Computer Center of York Cache The Stereo Hut Shell brooke Gee. Laberge Radio Shack 

Grande Tisdale Paul's Service 
Centre The Book Nook Unity Granrs House of Sound 

Hinton Jim Cooper 
lnnlsfall l &SStereo YUKON 

Software Connection Leduc Radio Shack Associated Stores Whitehorse H & 0 Holdings 
Lethbridge Dotatron 

Sottware Haus. Inc. Lloydmlnster Lloyd Radio Shack JAI>AN 
Goffney Book Store Okotoks Okotoks Radio Shack Tokyo America Ado, Inc. 
Palmetto News Co. Peace River Radio Shock Associated Stores 
Software City Tavener Software PUERTO RICO 
Fleming's Electronics St. Pout Walte(s Electronics San Juan Software City 

Also available at all B. Dalton Booksellers, and selected Coles Bookstores, 
Waldenbooks, Pickwick Books, Encore Books, Barnes & Noble, Little 
Professors, Tower Book & Records, Krech's & Brentano's, and Community 
Newscenters. 
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ADVERTISER INDEX 
We encourage you to patronize our advertisers - all of whom support the 

Tandy Color Compu ter. We will appreciate your mentioning THE RAINBOW when 
you contact these firms. 

Ark Royal Games . ........... . .. 87 
Bangert .... . . . ..... .• .. .. . ... .. 31 
Canyon County Devices ...... • 189 
Cer-Comp .. . . .... ........ 140, 141 
Challenger ..................... 55 
Cinsoft . ........ . ... .. ..... ... 138 
CMOS Conversions .. ... .. ... . .. 63 
CNR Engineering .. . .... . . .. ... 103 
Cognitec ..........•.......... 149 
Colorware . .. . .... ... .... 21, 22, 23 
Computer Center ............... 35 
Computer Friends ....•........ 197 
Computer Island . .... ..•.. .... 172 
Computer Plus ............... ... 3 
Computerware .... . ..... ... . . .. 41 
Computize, Inc ............ 127, 209 
CoCo Cat/Anti -drug ad ...... . . . 52 
Crockett Software ........... . .. 63 
Custom Computer Products . .... 82 
D.P. Johnson ............... . . 201 
Dayton Associates of 

W. R. Hall, Inc ............. 128 
Delphi .. .. . .... ...... .. .. 122, 123 
Derringer Software . . ...... .. 90, 91 
Diecom ......... . .. .. .. .... ... IFC 
Disto ....................... 17,53 
Dorsett . ... . ... . .... . . .. . . .. . . IBC 
Duck Productions .............. 89 
Electronic Motion Control . . ... 166 
Federal Hill Software .... ... ... . 55 
Group Technology . . . ....... .. 139 

D ea11: 

Hard Drive Specialists .....•. .. 162 
Hawkes Research Services ...... 84 
HJL div. of Touchstone 

Technology, Inc . • ..... .... . . 99 
Howard Medical ........... 34, 210 
Inventive Solutions ..... .. ..... 142 
J & M Systems ......... ...... .. BC 
J & R Electronics . ............. 132 
Kelly Software Distributors ...... 95 
Lucus Industries 2000 .... .. .... 96 
Mark Data Products ........... 137 
Metric Industries ............... 13 
Micro Works, The ............. 185 
Microcom Software ... ... ... .. 9, 11 
MicroSmart, Inc .... . ...... 186, 187 
Microtech Consultants Inc ....... 92 
MicroWorld ... .. .............. 167 
Moreton Bay ................... 97 
Novasoft. ...... . .............. 181 
Other Guys Software, The .... •. 113 
Owl-Services ...........•....... 73 
Owl -Ware . . ....... . ..... . .. 74, 75 
PCM ......................... 130 
Perry Computers ............... 16 
Polygon .. .... . .... ... ..... ... 135 
Preble's Programs, Dr .......... 100 
Prickly-Pear Software ........ .. 15 
Public Domain . .......... .... . 171 
Puce ...................•...... 81 
PXE Computing .. . .............. 7 
Radio Shack .. . ............. 49, 51 

Shackleford, Nolan, Davis, Gregg and Associates 
Cindy Shackleford, president 

~ Call: 
Kim Vincent 

Shir1ey Duranseau 
Adver11sing Representative 
12110 Meridian South, Suite 5 
P.O. Box 73-578 
Puyallup, WA 98373-0578 

(206) 848-7766 
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Advertising Representative 
The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box 385 
Prospect, KY 40059 

(502) 228-4492 

Rainbow Adventure Book II •. .. 121 
Rainbow Binder ................ 65 
Rainbow Bookshelf ..•.... •.. .. 179 
Rainbow Gift Subscription ...... 33 
Rainbow On Disk ......... . .... 145 
Rainbow On Tape ....•....•. .. 202 
Robotic Microsystems .. ... .. .. 161 
Rowe Electronic Co ., Inc .• ..... 168 
Saguaro Software .. .. . ..... .. . 147 
Selected Software ... ........... 69 
Software House, The .. ..•... .. . 84 
Spectrogram ............. •. ... 161 
Spectrosystems .....••......... 94 
Spectrum Projects Inc . 

. . . . 105, 106,107,109,110,111 
Speech Systems 

... ....... . 56, 57, 58, 59, 60 , '61 
Sugar Software ............. .. 175 
Sunrise Software ....••... . •..•. 79 
T & D Software ........... . ..... 38 
TCE .........•..•........ . •... 148 
Tepco ................ ... . ..... 14 
Thinking Software, Inc .... . ..... 24 
Tom Mix Software .......• . .... 180 
Tothian Software Inc .. .. . . . .•.. 142 
True Data Products ....... 154, 155 
Wasatchware ....... •.. .. . 143, 191 
Woodstown Electronics ..•...... 79 
York10 ... ............. ....... 118 
Zebra Systems ............ ..... 46 

lllll!l Call: 
Jack Gar1and 
Gartand Associates, Inc. 
10 Industrial Pari( Road 
Hingham, MA 02043 

(617) 749-5852 



ALL SOFTWARE 
COMPATIBLE WITH 

COCO I, COCO II 
& COCO III 
COMPUTERS 

SUPER BACK-UP 
UTILITY © 

.. WITH S.B.U . FROM COM P UTIZE 
YOU 'LL NEYER NEE D ANOTH ER BACK ­
UP UTI LI TY FO R YOU R COCO! II 
SUPER BACK-U P UTILITY WILL PER­
FO RM ALL OF THE FO LLO WING FUNC­
TIONS: 
I. TA P E TO T AP E (Regardless of most protec­

tion schemes!) 
2. TA PE TO DISK (Move Casse1te programs to 

Disk !) 
J . AUTO RELOCATE (For th ose Casset te pro­

grams that connict with Disk operating 
sys tem s. ) 

4. DISK TO TA PE (P lace Dis k programs onto 
Casscue) 

5. DISK TO DISK (Our powerfu l Split -N-Imagc 
Program, Copies regardless of mosl pro tec­
ti on sc hemes!) 

• MENU DRIVEN 
• REQUIRES J2 K EXTEN DED COCO 
• llEQ UIRES I OR 2 DRIV ES 
• ALL. MACH INE LANGU AG E!!! 
COMPARE WITH OTH ER INDIVIDUAL 
PllOG ilAMS COSTI NG IN EXCESS OF 
SIOO .OO 
DISK $49.95 ..... .. ... Cal. No . 107C D 

SPIT-N-IMAGE © 
MI L Di sk Back-U p Util ity 

There is no need to suffer the hea rtbreak of 
r.:rashed d isks any longer. Spit · N- Image will 
.:rc<HC a mi rror image of your va lua ble d isk pro­
grams which do not respond to normal back -up 
functions. Wi ll also initiali ze and bad-up in one 
pass. Da ta process ing expert s always insist on 
havi ng a bal·k-up - it 's good practice. 

ll EQUJil ES J2K CC 
DISK $34.95 ... . . . .. .. Ca t. No . IOIC D 

TRIPLE TRANSFER 
UTILITY © 

Transfer co ntents of disk to tape • Transfer con­
tents of tape tu disk • A utoma tica ll y relocates 
casscu c progra ms tha t con nict wit h the d isk 
opcra1ing sys1em • Di spla ys machine la nguage 
program addresses • Copies ASC II, Basic, & 
Machine Language Programs • All conw incd in 
I menu dr iven progra m! 

REQU IRES J2K CC EXT . 
Disk $24. 95 . . . .. . . . . . . Ca t. No. 105C D 

" Y BOX" 

I f you have ever owned a " Y" Cable you know 
how ca~y it i.-. to 'bump' o r dislodge th e ~:ab l e 
from the comput er. With the posit ive me~: h a n kal 

~:o nr1 e~.: t i o n of the "Y Bux" ~: h a n ccs arc grca1 ly 
retlu~:cd of lht• " Y" ~:o rning d i ~ l o tl ged. 

One of 1he mm. t ~:ommo n ca uses of a .-. hon ed 
dma bu ~ in the CoCo is a misa lignctl o r loose 
"\'" Cable. Don '! let your compu ter be 1hc next 
victim o f a "Y " Cu bll• . order the" \' Bo .~ " from 
COMP UT IZE. 

NO ISE FRE E " GOLf> CONTACT' " TO 
YOU R COMPUTER 
POS ITIVE M ECHA NICA L A ND ELEC­
Til iCAL CONN ECTI ON 

Ca talog No. 162C H Onl y $29.95 

MASTER KEY II 
New Improved Version! A hardware prod uct th31 
takes cont ro l of any prog ram regardless of protec­
ti on. Now use wi th RS Mult i·pak, " Y" cable or 
optional extender cable. Captures register contants 
as they were when Maste r Key II was engaged. 
Complete disassembler, memory save, and much 
more. Requi res some fa miliarit y with Assembly 
Language. 

llOM I'AK Cut. No. 160HR .......... $ 99.95 
Ca t. Nn. 161HR With Ext. Cable . . . . .. $ 109.95 

Chec k or M.O. • Add $3.00 shi pping • PA resident s add 6% sa tes tax 

* * * * * * * TH E LATEST IN COCO NEWS!!! * * * * * * * 

QUICK BACKUP ~ 
UTILITY $19.95 ~ 
Catalol! No ....... . . 185CD 
Deluxe bacl(up uti lity for the Radio Shack Color 
Computer. 
• Backup a disk in as few as 32 seconds (in three 

passes) 
• Forma t and back up a fu ll di sk in one minute 
• Full error correct ing fea tu res (ret ry, skip, in-

finite retry) 
Displays the current track thai is being processed, 
works wi1h all ROM versions. Supports I or 2 disk 
drive. A great disk prod uction tool. 

GRAPHICOM $24.95 
Calalog No. . . . . III GD 
Simply stated ~ One of the fin est graphic programs 
written for the Color Computer! 
FEATURES: 
• S-U-P-E-R U-S-E-R F-R-1-E-N-D-L-Y ! 

• Supports 4 Hi -Res display modes 
• 4 page animation mode 
• Color Paletle with over 15 color patterns for use 

with Hi-Res artifact 
• Send / Receive pictures over modem 
• Supplied utili ty allows capturing Hi-Res screens 

from most COCO arcade games 
• Multiple Hi-Res character fonts (user re­

defin able) 
• Supplied utilit y for transferring Graphicom 

screens to Basic o r other M/ L programs. 
• Supplied uti lity for loadi ng screens from Basic 

or other sources 
• Built in Hi -Res SCREEN PRI NT (compatible 

with EPSON , C-ITOH, GEMI NI-10, OK I, plus 
Radio Shack's LP-YII, LP-YIII, DMP-100, 
DMP-200, and GCP- II l printers) from 110 to 
9600 baud 

• SEND/ RECEIVE s l ow ~scan television 
• Many additional features, opera ting hints, hard ­

ware mod's and sugges tions, etc. 

REQUIR ES 64K COCO, I DISK DRIVE, AND 2 
ANALOG JOYSTICKS 

Season's 
Greetings 
Announcing CO LORSC AN, new so ft ware for the CGP-220 . T his program is a must fo r 
a nyone who owns a Radio Shack In k Jet P rinter , a nd enj oys creating graphics with 
G raphicom , Graphicom Pa n II, CoCo MA X, or any progra m that produces a standard 
6K binna ry picture fil es. 
This progra m comains some of 1he popula r fea1ures found in "HAR DCO PY " such as 
1 x 1, 2x2 and posters; but color scan produce full colo r printo ut s of your favo rile 6K 
graphics fil es . You can a lso create co lorful banners up to 27' in lengl h , or dump a disk 's 
entire graphic conlents to pa per. 
Colorsca n will prim progra m listin gs in blazing colo r, ma ke remarks in red, line numbers 
green, search for strings a nd print in blue , etc . A ll these features a nd mo re. 
Colorsca n ca lalog number 184WD . . .. . .. . . . . . .... . . . ...... . .. .. . . . . - . . -- $29.95 

GRAPHICOM PART II 
Catalog No. 132WD . $24.95 

GRAPHICOM PART II DO ES NOT 
REQ U IR E GRAPHI COM TO RUN ! 

G raphicom Part II is a video processing 
package tha t pro vides ma ny functions 
that are missing in G raph icom . Here arc 
jusl a few of -the fe a tures provided by 
G raphicom Pa rt II : 

EN LARGE/ RED UCE/ ROT AT E 
Enla rge o r reduce a ny porti o n o f a gra phic 
scree n, just lik e a photogra phi c en la rge r! 
R01 a1e by a ny degree o r frac 1i o n o f a 
degree aro und a ny po int o n 1 he sc ree n . 

PAI NT 
Pa int o r " fill -in" a ny irregu lar a rea on the 
screen! More th a n 50 different colored 
pa u erns a vailab le. Additio na l pa int pa t­
terns may be user-de fin ed . 

P AN & ZOOM 
" Zoo m in " x2, x4, o r x8 o n a ny po rtio n 
o f th e screen 10 do fin e pixel work. A llows 
ed iling o f Grap hi com c ha racler sets with 
ease ! 

TYP ESETT ER & FO NT E DITOR 
Add text in 16 di ffe re nt sizes, a lso sup­
po rt s use r defin ab le fo reg ro und & 
bac kgr o und co lo rs . Design & Edi t 
cha racters for use in th e typese tt e r. 

PI XE L llLAST E R 
All ows th e user to easil y substitul e o r 
remove co lo rs. W iden lin es, swap BLUE 
& RED with o ut effecling BLAC K & 
W HI TE , etc . 

Gra ph icom Pa rt II req uires a 64K ex tend ­
ed d isk basic system, a nd su p port s I to 4 
d isk dri ves, key board o r jo ys tick (a na log 
o r swit ch type) in p ut . It will load a nd save 
both Standa rd lli N files a nd G rap hicom 
scree ns . A ll fu ncti o ns su ppo rt co lo r o r Hi ­
Res o pera tio n , as we ll as th e 4 scree n 
d ispla y modes . 

OUR 
GRAPHICOM 
DIGITIZER 

JUST GOT BETTER 
SEE PAGE 127 
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ARE" YOU LOOKING 
FOR A HI-RES GRAPHIC 

SCREEN PRINT 
PROGRAM? 
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ALL Rl C HT S RE S ER V ED 

HAR DCOP Y - Ha rd copy is mo re 
th an jusl a scree n pr int util ity, co mpa re 
these featu res with a ny o th er gra phic 
dum p p rogra m on th e market; 

Full GR APH ICO M/G RAPH ICOM 
PA RT II co mpa ti b ilit y! Loads ST A N­
DA RD 6K images, G RAPH ICO M 
pi ctures , and COCO MAX p ictures 
too! 
BLAC K & WHITE o r G REY SC A LE 
printing. In G REY SCALE pri nt ing, 
colo rs a re prin1ed as user defi na ble 
pa u erns . S upport s hi -res in a ll 4 
G RAP HI CO M display mo des ! 
h , 2x, 3x P RI NTOUTS- Th ree menu 
op1io ns a re reserved fo r the most fre­
quentl y used prinlo u t s izes ; lx 
(qu a rter page) , 2x (ha lf page). a nd Jx 
(full page). 
GRAPHI C LA BELS - T he la bel prin ­
ting o pti o n a llows th e user to c reate 
custo m mailin g o r disk labels with 
pro fessiona l look ing resul ts . 
G REETI NG C ARDS - Th e gree ting 
card o pli o n allows th e user to c uslom 
des ign greeti ng cards us ing bo th tex t 
a nd grap hics. 
GIA NT POSTERS - T he poster o p­
ti o n provides th e user with a mean s o f 
reprod ucing a hi -res grap hi c to a 
multi-sheet posler. 
SP ECIAL EFFECTS- The specia l e f­
fec ts opli on all ows th e use r to d irectly 
co n1ro l 1he p rintin g directi ves; ROTA­
TION , X / Y S IZE , X / Y FLIP, X/ Y 
G RID, X/ Y FIL L , TA B, W INDO W , 
POS / NEG IMAG E, a nd more ! 
USE R CA LL - Have a n ap plication 
th a t HARDC OPY d oesn ' l q ui1e 
ma1ch? H A RDCOPY ro ulines ca n be 
add ed t o E X T EN D ED BA S IC 
through th e US R command! 

H A RDCOP Y* req uires a 64K Colo r 
Co mpul er o r Co lor Com p ul er 11 , a nd at 
least o ne disk dri ve . l t sup po rts I to 4 disk 
dri ves , keyboard or joys tic k in p ul. P lease 
spec ify prinler and ca l. number when 
o rdering. 
• Due to ha rdware d ifferences , some 
features may functi o n d ifferentl y o n ce r­
tain pr inters. 

I OS 480/560-G Ca t. No . 170WD 
Oki 82A (Ok igraph) . . .. Cal. No. 179WD 
O kidata 92 . Ca t. No. 171WD 
Gemin i !OX Cat. No. 174 WD 
Gemin i SG- 10/ 15 . Cat . No. 178 WD 
DMP-!Ol . .. Ca t. No. 183 WD 
Epson LX-80 .. Cat. No. 17J WD 
Epson MX-80 Ca t. No. 172 WD 
Epson RX-80 . . . Ca t. No. 173W D 
Epson FX-80 Ca t. No. 173 WD 
Rit eman PLUS . Ca t. No . 177 WD 
DMP- 110 . . . .. Cat. No. 180WD 
DM P-120 . Ca1. No. 176W D 
DM P-IJO . Cat. No . 182 WD 
DMP-200 Ca1. No. 17lW D 
CGP -220 Ca t. No . 18 1WD 

HARDCOPY PRINT 
UTILITY $29.95 



Most Ho~ard Medical products are CP~:0 ·3 . cpmpati~le, 
some requ~re spedal patches. ·Please inquire:whe.n youtorder. 

~ ' 

(80''0), 443-1444 ORDERS (312) 
, 

H,eward Me~ical Compyters .:_· '1690. N. Elston.· ::Cblcag.o,._IL 60622 
. . . 

ORDERS •. INQUIRIES AND OROER STATUS 

=:::::::::::(800) 443~1444' (312)' 278~1440 ======= 
'' ' ' l • rl •' 

---~~~ Showroom Hours: 
8:00-4:00 Mon,Fri. 
·10:00-3:00 Sat. 

'w:E ACCEPT: VISA • MASTERCARD • AMERICAN 'E'XPRESS . 
C.O.D. OR CHECKS e SCHOOL 'p( J.'S ... ~ . , 





LOWEST CONTROLLER PRICE EVER! 
The New JFD-EC, Only $75 

]FD ... EC DISK CONTROLLER 
The JFD-EConomical controller combines the best 

features of the 
original JFD-COCO 
with the two 
switchable ROM 
sockets, fully 
buffered data lines, 
and Memory Minder 
in ROM. The JFD­
EC replaces the JFD­
COCO in our 
product line at an 

even lower price. The controller 
includes JDOS, Memory Minder in ROM, and the 
]DOS manual. 

JFD-EC Disk Controller with ]DOS $75 

]FD .. CP DISK CONTROLLER 
Our new JFD-CP, compatible with both the or'ginal 
COCO and the COCO 2, features a parallel port to 

support a 
Centronics 
compatible 

printer or our 
hard drive, 
and an 
external ROM 
switch, which 
allows you to 

select ]DOS or 
an optional RS 

DOS-type ROM. It comes in 
a case and includes ]DOS 1.2 and manual. ]DOS 
implements all RS DOS commands, plus many 
more, including auto line numbering, error 
trapping, baud rate selection, OS/ 9* boot from 
floppy or hard drive, and Memory Minder**, our 
disk drive analysis program (Precision Alignment 
Disk not included). 
]FD-CP Disk Controller with ]DOS $139 

NEW TERMS 
One-year warranty on parts & labor; 30-day money 
back guarantee (except shipping) if not totally 
satisfied . Items must be returned in like new 
condition. 
Free shipping via UPS in continental United States 
for payment by VISA, MasterCard, or cashiers check. 
COD requires 10% prepayment by bank card plus 
3% shipping. Blue Label and foreigr; shipping extra. 

DRIVE SYSTEMS 
Upgrade your Color Computer by adding our new 
JFD-CP disk controller, supercharged with ]DOS 1.2 

operating 
system, and a 
top quality 
drive with case 
and power 
supply. Comes 

complete with 
cable and JDOS 

manual. 

Drive 0 System with one double ·side drive $299 
Drive 0, 1 System with two double side drives $449 

MEMORY MINDER** 
Memory Minder 

is a disk drive 
_ ._...."" test program now 

included in 
]DOS. Used 
with a 
Precision 
Alignment 
Disk, 

Memory 
Minder allows 
you to check 

your drives for speed, 
alignment, sensitivity, hysteresis, 

and more! You can actually align or adjust the drives 
while viewing the graphics on the screen. No special 
equipment needed! 

PRECISION ALIGNMENT Di KS (From Dysan) 
PAD-40X1: Tests single side disk drives $ 26 
PAD-40X2: Tests double / single disk drives $33 

Memory Minder is available on diskette for those 
who don't own a JFD-CP or JFD-EC Controller with 
]DOS. Includes Precision Alignment disk. 

Memory Minder: single side package $59 
Memory Minder: single/ double side package · $75 

*OS/ 9 is a registered trademark of Microware, Inc. 
** Memo ry Minder is a registered trademar k o f J&M Systems, Ltd. 

ellA 
J & M SYSTEMS, LTD. 

15100-A CENTRAL SE 
ALBUQUERQUE, NEW MEXICO 87123 

505/292-4182 


