




































































































































































































































































I Book 

Security Projects 
for the TRS-80 
Color Computer­
CoCo Becontes 
Watchdog 

Does your CoCo sit in silence most of 
the time? You know, after you're tired of 
playing the games and have finished all 
the word processing chores, does it just sit 
there gathering dust? Well, there may be 
something it can be doing while you're on 
vacation or at work or doing the household 
chores. How about turning your computer 
into a CoCo watchdog? Give your com­
puter some teeth to do tedious chores like 
turning lights on and off at certain times, 
or setting off an alarm if someone enters a 
room or breaks into your home. 

A new booklet on the market called 
Security ProJects for the TRS-80 Color 
Computer explains how you can build the 
hardware interfaces for four security proj­
ects: a vacation light that monitors ambi­
ent light levels and turns a light source on 

or off according to detected levels; a tem­
perature alarm that monitors temperature 
and sounds a buzzer when the preset tem­
perature is reached; a sound-activated alann 
that activates a local alarm when a sound is 
detected at a remote location; and an intru­
sion alarm that monitors doors and win­
dows using magnetic switches to detect 
openings. 

The booklet contains 21 pages of in­
formation, schematics and programs to 
develop these projects. The author assumes 
you are a hardware hacker- that is, that 
you know how to read schematics and 
build circuits from them correctly. 

The booklet is easy reading and the 
programs all seem to worlc properly. Though 
I did not actually build any of the circuits, 
I did test all the programs included. The 
author makes use of the joystick ports as 
inputs and the cassette start/stop relay as 
the output. 

With the exception of the intrusion 
alarm, the other projects are fairly simple 
and use only a handful of commonly avail­
able parts (e.g., resistors, capacitors, bridge 
rectifiers, etc.). If you have a pretty good 
junk box, you may already have these 
parts. If your resources are low or nonex­
istent, you can order most of the parts from 
your local Radio Shack store and the oth-

ers from two mail order suppliers listed in 
the booklet. 

All the projects use a step-down trans­
former to power them. If you're a fairly 
new hardware hacker, make sure you know 
how to safely handle 117 volts AC, and 
make dam sure you test the circuit fully 
before connecting anything to your CoCo. 

I checked some of the schematics for 
accuracy, looking for things like the cor­
rect pinout on the ICs, polarities of the 
power supplies, etc., and they seem to be 
accurate. Since I didn' t actually build the 
circuits (because my junk box is empty), I 
can't verify that each circuit is absolutely 
perfect. But an analysis of the circuit<; 
showed them to be reasonable, and they 
should work as shown. 

The program listings are written in 
BASIC and, therefore, are easily modifi­
able to your special needs. They are very 
straightforward and have adequate com­
ments. The longest progran1 is only about 
30 lines long and should fit in any CoCo 
configuration. I tested these programs on a 
CoCo 3. 

If you are looking for some simple 
hardware projects to keep yourself busy 
this winter, you might want to buy Secu­
rity Projects for the TRS-80 Color Com­
puter and build a couple of these projects. 

If you write checks, use credit cards, have a bank account or pay taxes, then ... . 

You Need CoCo-Accountant III 
Since 1983, CoCo-Account­

ant has been leading the pack in 
home and small business financial 
programs for the Color Computer. 

NEW for the CoCo 3 
• Tracks, lists and totals 
deductible expenses . 
• Tracks uncleared checks 

Now we've made it even better, with a brand new CoCo­
Accountant just for the Color Computer 3. Take advan­
tage of all the new machine has to offer in a program that 
will make managing your money a snap! 

CoCo-Accountant Ill answers the big three ques­
tions we all have about our finances: Where did the 
money come from? Where did it go? And what can I 
deduct from my taxes? 

CoCo-Accountant Ill doesn't require any knowledge 
of accounting. It's a single-entry system that thinks the 
way you do. Just set up a list of accounts and start 
entering your transactions. Checks, credit cards, cash 
receipts, payroll stubs, electronic fund transfers, whatever. 
You toss it in and CoCo-Accountant sorts it out. Here's 
what CoCo-Accountant does: 

• Lists and totals all transactions for any calendar 
period. 
• Lists and totals transactions by account, payee or 
income source for any calendar period. 
• Instant account and monthly summaries with net cash 
flow. 

and balances your check­
book. Makes that monthly chore a breeze! 
• Produces a printed spreadsheet showing transactions by 
month and account for the whole year! Seeing this one is 
believing. 

CoCo-Accountant Ill stores up to 2,000 transactions and 72 
accounts (depending on disk space). Almost every feature has 
been improved. It will run on any CoCo 3 with a disk drive. And 
best yet, it's only $39.95. 

You say you don't have a CoCo 3? You can still order our 
best-selling CoCo-Accountant II with many of these features for 
only $34.95. 

Join our list of satisfied customers who say CoCo­
Accountant is the most useful program they own! Send check, 
money order or VISA/MasterCard information to the address 
below, or call our handy, toll-free order line. 

Federal Hill Software 
8134 Scotts Level Road 
Baltimore, Md. 21208 

30 1-521 -4886 
Toll-free Orders 800-628-2828 Ext. 850 
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Remember, though, the directions assume 
a working knowledge of electronic circuit 
construction. You neophytes might want 
to start at your local library to get the 
basics of electronics before you attempt 
these projects. 

(Brown's Enterprises, 119 Skyline Drive R.H., 
Granbury, TX 76048, 817-573-0037; $7.50: 
First product review for this company ap­
pearing In THE RAINBOW.) 

- C.L. PUipauskas 

I Softv1are CoCo 1, 2 &3 

Horse Sense 
Help in Picking 
a Horse 

"Which horse should I bet on?" Go to 
a thoroughbred racetrack and ask 10 dif­
ferent bettors - you're bound to get at least 
three different answers. Ask why and you'll 
probably get 10 different reasons. Some 
will talk about a horse's speed or a change 
in its equipment. Others will tell you about 
a change in trainers or how it raced last 
time (or the time before that). Still others 
may point to the horse's name, color or 
jockey. 

All of these "systems" will occasion­
ally choose the winner- and some will do 
better than others. If you get beyond making 
a bet based upon the horse's color, number 
or name, you will probably need to look at 
The Daily Racing Form, a newspaper-like 
publication that contains a detailed de­
scription of each horse on the racing pro­
gram. Your first reaction to this seemingly 
endless amount of data might be this ques­
tion: "Wouldn't it be great to put all this 
information into a computer and let it 
choose the winner?" 

Computer programs that supposedly 
pick winners have been around almost as 
long as the computer itself. ("Hey, why 
don 'tcha tell dat ting ta pick da winners?" 
as a Damon Runyon character might have 
put it. Not surprisingly, novelist Dick 
Francis, who often uses the racetrack as a 
backdrop for his best-selling mystery books, 
used a computer racing program as the 
focus of his 1982novel Twice Shy.) To the 
list of racing computer programs, we can 
now add one designed for the Color Com­
puter owner - Horse Sense by Western 
Hills Software. 

Tbe disk program loadc; easily and the 
instructions are clear, concise and helpful. 
After a simple graphic, the main menu lets 
you choose from Bac;ic Instructions, Handi­
capping and Betting Tips or At the Post 
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(where most of the work is done). "Basic 
Instructions" and written instructions 
explain how to enter data from The Daily 
Racing Fonn in the At the Post part of the 
program. (The instructions also explain 
how to read the form.) 

The inputs in the At the Post section 
include two inputs that set up the race and 
at least 13 inputs for each horse. (The 
instruction sheet suggests, and my experi­
ence confirms, that you should use at least 
two races for each horse - thus you will 
enter at least 26 items for each horse.) 
Most of what you enter relates to the speed 
of the horse at various times in the its pre­
vious races. Based upon this data, the pro­
gram computes a final rating. The instruc­
tions suggest that you bet the horse with 
the best rating. 

How well does the program work? 
Most importantly, does it pick winners? I 
tried the program on a couple of racing 
programs at Philadelphia Park in early 
September. (The input of data does require 
a certain amount of time- it took me at 
least 15 minutes for each race. Since I am 
not quite ready to give up my regular job 
for either a life of gambling or reviewing 
software, my sample was limited by time 
constraints- an accurate test would have 
to include not only many more races but 
also different track conditions at different 
times of the year. It also would need to be 
tested at different racetracks.) 

In my small sample, the program did 
choose some winners. Most of the win­
ners , however, were an10ng the betting 
favorites. A likely reason would be that the 
speed factors that would make a horse the 
computer's choice were also identifiable 
to any careful reader of The Daily Racing 
Form. (After a few races, I was often able 
to predict which horse the program would 
choose.) 

Because a horse's speed as documented 
in its previous races is a major factor for 
many handicappers, it is not surprising 
that the program's choice wac; almost always 
one of the public's betting favorites. Bet­
ting on favorites, according to a number of 
statistical studies, is not a bad system to 
follow. Monetarily, you should lose less 
than if you consistently bet longshots or 
horses with funny nan1es or whatever catches 
your fancy. 

Showing a profit, however, will re­
quire a high success rate -something this 
program, by itself, may not be able to 
achieve. (The program 's only guarantee is 
that "the program will load and run.") 
Horse Sense is dependent upon a horse's 
most recent races for its information. For 
some horses, that race may have occurred 
three or four months ago. The numbers 
from that race probably tell us very little 

about the horse's current condition. To use 
computer jargon- garbage in, garbage 
out. 

Additionally, the program ignores other 
handicapping factors such as jockey, post 
position and track condition. For example, 
last week our horse had as his jockey a 
rider who hasn't won a race in two years. 
Today, the best jockey at the track is 
aboard. I think the horse's chances have 
greatly improved, yet the program's rating 
for the horse will stay the same. 

For someone who is overwhelmed by 
the racing form or who seldom if ever 
picks a winner, this program might not be 
a bad investment. The speed ratings might 
also be of some interest to the experienced 
gambler as one more factor to consider in 
making a race choice. If you like thor­
oughbred racing, you may find this pro­
gram of some value. 

(Western HlUs Software, 6133 Glenway Ave., 
Cincinnati, OH 45211, 513-662- 3999; $24.95 
-specify tape or disk when ordering: First 
product review for this company appearing 
In THE RAINBOW.) 

-John Matvlko 

lHa-fEiwarPe----__j 
PIA and Extender 
Boards-
The CoCo Real 
World Interface 

Did you ever want to try your hand at 
interfacing your CoCo to the outc;ide world? 
You know what I mean- build a parallel 
printer port, analog-to-digital converter, 
or some other more exotic device? 

I've wanted to try my hand at interfac­
ing for several years now and have been 
stopped more times than I want to admit. 
The usual hang-up is connecting the proj­
ect to the CoCo. I've used extender cables 
and interfaced devices to the cassette and 
joystick porte;, but the really interesting 
projects require that you build an exten­
sion of the 40-pin bus used by cartridges 
and program packs. Each time I started on 
such a project, I stopped short of comple­
tion either because I was afraid of dam ag­
ing my computer or because I lost interest 
in all the required soldering. 

If you're like me, you'll appreciate 
two products available from Fraser .lnstm­
ments that ease the task of interfacing the 
CoCo to the real world. The Extender 
Board eliminates the problem of getting 
signal lines out ofthe CoCo where you can 
connect to them. The PlA Board gives you 
a fully functional Peripheral Interface 



The Coco Graphics Designer Plus $29.95 

Makes Signs, Banners, Greeting Cards 
The CoCo Graphics Designer Plus (CGDP) is CoCo 2 and 
3 Compatible. It allows pictures, and text in up to 4 sizes 
and 16 fonts, per page or banner. The cards & signs fea­
ture hi-resolution borders and complete on-screen pre­
views. The CGDP comes with 16 borders, 5 fonts, and 32 
pictures. It's 100% machine language for fast execution. 
Printer Support Radio Shack DMP105, 106, 110.120, 130, 132, 2oo, 400,420,430, 
440, 500, Epson FX/RX/LX/EX, LQ, Star 10X, SG10, NX10, NX1000, Panasonic 
KXP1080, 1090, 1091, 1092, Prowriter, C. ltoh 8510 & more .. Call for complete list. 

Requirements: 64K CoCo II or Ill, disk drive with RSDOS, mouse or joystick. 
SampiiiS From · 

~Jhi.R?riiiiC~ .. . .. 
Samples From 

Picture Disk #2 Picture Disks Now Picture Disk #4 

CoCo MAX 
&MAX-10 
Compatible 

In response to the many requests 
we received, our picture disks now 
include a simple format conversion 
utility making them easy to use 
with Colorware's MAX-1 0 and 
CoCo MAX II and Ill. 

These two optional font col­
lections supplement the 
fonts built into the CGDP. 
Font Disk A 10 fonts $14.95 
Font Disk B 10 fonts $14.95 

' .. ...;... - 'f 

: Font Disk A 
~ .. . , . . "' . 

: Font Disk B. 
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GREAT COCO CLIP-ART! Picture disks 2, 3, and 4, sup­
plement the pictures that come with the CGDP. Each disk 
has 120 pictures arranged by subject. A few samples are 
shown above. The disks are priced at $14.95 each. 

CoCo II 
Only 

$4995 
Color Computer II w/64K Ext. BASIC 
We just purchased 500 CoCo II's directly from Radio 
Shack. These are new units, in original boxes, each 
with BASIC manual, switch box, and video cable. 30 
Day money back guarantee. Hurry while supply lasts! 

~ii•.t. f!.C..R_{J(j)CJ 

l!!li~D.a..{).~ gc.RfJ<JHJ£ 
*An upgrade from our old CGD to the new CGDP is available 

L..!:=========!.....!:=====.Jby returning your original serial numbered COG disk plus $20. 

Ordering Instructions: All orders add $3.00 Shipping & Handling. UPS COD add $3.00. VISAJMC Accepted. NY residents add sales tax. 
Zebra Systems, Inc., 78-06 Jamaica Ave., Woodhaven, NY 11421 (718) 296-2385 



About 
The One-Liner 

Contest 

THE RAINBOW's One-liner 
Contest has now been ex­
panded to include programs 
of either one or two lines. 
This means a new dimen­
sion and new opportunity 
for those who have "really 
neat" programs that simply 
just won't fit in one line. 

Here are the guidelines: 
The program must work in 
Extended BASIC, have only 
one or two line numbers and 
be entirely self-contained­
no loading other programs, 
no calling ROM routines, no 
poked-in machine language 
code. The program has to 
run when typed in directly 
(since that's how our read­
ers will use it). Make sure 
your line, or lines, aren't 
packed so tightly that the 
program won't list com­
pletely. Finally, any instruc­
tions needed should be very 
short. 

Send your entry (prefera­
bly on cassette or disk) to: 

THE RAINBOW 
One-Liner Contest 

P.O. Box 385 
Prospect, KY 40059 

132 THE RAINBOW January 1989 

Adapter (PIA) chip on a printed circuit 
card ready for your experiments and cir­
cuit designs. Either board will save count­
less hours of soldering and searching for 
proper parts. 

The simpler of the boards is the Exten­
der Board, which, as its name implies, 
extend~ the signal lines out of the cartridge 
port so that they are easy to reach. Unless 
you are equipped to make your own circuit 
boards at home, making a cartridge port 
extender requires an awful lot of soldering 
or some delicate crimping of connectors. 
Fraser Instruments' Extender Board lets 
you start on your circuit rather than having 
to build the extender first. 

The board contains three sockets for 
project boards and a single in-line connec­
tor for connection to a logic probe. The 
logic connector supplies all data lines, a 
ground line and theE-clock line. The three 
main connectors supply all of the cartridge 
port lines. The end connector is a simple 
extension of the CoCo's bus lines; the two 
top connectors are supplied with jumpers 
on the SCS and CTS lines so that the 
connectors can be individually selected. 
The instruction sheet briefly describes the 
available signal lines, as well as the loca­
tions of and uses for the jumpers. Legs are 
included to allow· the card to be supported 
without putting u·ndi.Je strain on the CoCo's 
cartridge port. 

The Extender Boaf(l is well-constructed, 
sturdy and useful. The instruction sheet is 
complete but terse and could use some 
expanding. There are several books and 
many articles available (but not from Fraser) 
describing the signal available at the car­
tridge port, so the shortage of information 
on the instruction sheet is not a real handi­
cap. 

The more interesting of the boards is 
the PIA Board, which connects a 6821 PIA 
chip to the CoCo. In addition, the card 
contains a jumper for the non-maskable 
interrupt line and a breadboard-type con­
nector for all of the PIA input and output 
lines and a few of the cartridge port Hoes. 
The 6821 is the same PIA used in the CoCo 
1 and is similar to the 6822 used in the 
CoCo 2 and 3. It is also the backbone of 
many interfacing projects described in 
hardware articles and books. The PIA Board 
can save you a great deal of time when you 
are designing anct testing a project based 
on the 6821. 

The instructions that come with the 
PIA Board are barely enough to help you 
get started using the 6821 PIA. If you 
already have a project in mind, you proba­
bly won't need to read them more than 
once. If, however, you want to use the PIA 
Board to learn about interfacing techniques, 
you must get some additional information. 

Fraser Instruments supplies two pho­
tocopied data sheets from Motorola de­
scribing the 6821 PIA and also a short 
BASIC program listing that will allow you 
to test the PIA Board. Very little additional 
information is supplied. Basically, you are 
given the bare basics and left on your own. 
This isn't as bad as it seems at first; a 
complete tutorial would require a book. 
Such books are available, as are numerous 
articles dealing with CoCo interfacing using 
a 6821. Perhaps your best sources of infor­
mation are hardware articles in back issues 
of THE RAINBOW. 

I see the PIA Board as a timesaver. It 
would take quite a bit of time to build this 
board from scratch. Using it, you can ei­
ther experiment with a PIA or begin con­
struction of a particular project, knowing 
that much of the boring work is already 
done correctly. Combined with some good 
tutorial material and/or circuit diagrams, 
the PIA Board will allow neady anyone to 
learn how to use a 6821 PIA to connect a 
CoCo to the outside world. 

Both the PIA Board and Extender 
Board are well- constructed and have gold­
plated connectors for a long and trouble­
free life. Both have the potential to save 
active experimenters time and to help 
novices enter the world of computer inter­
facing in a painless way. Both boards 
should, of course, be used with caution­
as should any device that connects to the 
CoCo's cartridge port. 

The PIA Board could use additional 
technical information and perhaps some 
suggestions for books and articles de;Uing 
with the 6821. Fraser Instruments also 
produces PIA boards using other PIAs, 
including the 6822, 6522 and 8522 chips. 
These may also be of interest to some 
CoCo us~rs. 

I haven't mentioned how well either 
board functions, and there is a reason for 
that. Unlike a program, these boards either 
work correctly or they don't, and my opin­
ion of their functionality is less than use­
ful. I tested bOth boards on all three of my 
CoCos, and each board did exactly what it 
was designed to do. There is really nothing 
more to say about them other than that they 
perform as advertised. If you've been 
postponing your interfacing creativity 
because of the work requirect, now is the 
time to stop postponing and start working. 
Fraser Instrument~ has what you need to 
get started without the usual hassle. 

(Fraser Instrument Co., P.O. Box 712, 
Meridian, ID 83642, 208-888-5728; $45 each 
plus $3.50 S/H: First product review for this 
company appearing ln THE RAINBOW.) 

-Donald L. McGarry 



The Rainbow Bookshelf 

Fill out your CoCo library 
with these selections 

The Complete Rainbow Guide to OS-9 
Authors Dale Puckett and Peter Dibble show how to take 

advantage of OS-9's multitasking and multiuser features. An easy­
to-read, step-by-step guide packed with hints, tips, tutorials and free 
software in the form of program listings. 
Book $19.95, Disk Package $31 (2 disks, book not included) 

The Complete Rainbow Guide to OS-9 Level II 
Vol. 1: A Beginners Guide to Windows 

Puckett and Dibble have done it again! They uncover the 
mysteries of the new windowing environment and demonstrate 
clever new applications. More hints, tips and plenty of program 
listings. Book $19.95, Disk $19.95 

The Rainbow Introductory Guide to Statistics 
Dr. Michael Plog and Dr. Norman Stenzel give a solid introduction 

to the realm of statistical processes and thinking for both the 
beginner and the professional. (80-column printer required .) 
Book $6.95, Tape or Disk $5.95, Package $11.95 

The First Rainbow Book of Adventures 
Contains 14 winning programs from our first Adventure contest. 

Includes Sir flandolph of the Moors, Horror House, One Room, Dr. 
Avaloe and more. Plus hints, tips on solving Adventures. 
Book $3.50, Tape $3.50 

The Second Rainbow Book of Adventures 
Featuring 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 mysterious princess. Ring 
Quest, Secret Agent Man, Dark Castle, Curse of Karos and more! 
Book $13.95, Tape $13.95 

The Third Rainbow Book of Adventures 
The excitement continues with 19 new Adventures. Discover 

backstage intrigue at the London Theatre, attempt a daring space 
rescue, or defeat evil in the year 2091 as a genetic android. Evil 
Crypt, Spymaster, Time Machine, The Amulet, and that's only the 
beginning! Book $11.95, Tape $9.95, Two-Disk Set $14.95 

The Fourth Rainbow Book of Adventures 
Fourteen fascinating new Adventures from the winners of our 

fourth Adventure competition. Rely on your wits to escape a hostile 
military installation, try to stop the Nazi plan to invade Great Britain, 
manage to reinstate our defense system before the enemy launches 
a massive missile attack, and more' 
Book $10.95, Tape $9.95, Two-Disk Set $14.95 

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

contest. You are a Civil War Commander, an air traffic controller, 
a civil defense coordinator, or a scientist on Mars ... your wits are 
on the line. 
Book $9.95, Tape $9.95 

The Second Rainbow Book of Simulations 
The 16 winners from our second Simulations contest. Fly through 

dense African jungle, bull your way down Wall Street, lead a bomb 
squad, or try your hand at Olympic events. Test your skills and 
talents. Book $9.95, Tape $9.95, Disk $10.95 

r--------------------- ------l 
l I want to start my own Rainbow Bookshelf! 
Name--------------------

1 Address 
I City _________________ _ 

1 State ZIP ____ _ 

1 D Payment Enclosed, or D Charge to: 
D VISA D MasterCard D American Express 

AccountNumber ________________ _ 

Card Expiration Date 

Signature -------------------­
Pl ease send me: 
0 The Rainbow Book of Simulations $ 9.95 ___ _ 
0 Rainbow Simulations Tape $ 9.95 __ _ 
0 The Second Rainbow Book of Simulations $ 9.95 __ _ 
0 Second Rainbow Simulations Tape $ 9.95 __ _ 
0 Second Rainbow Simulations Disk $10.95 __ _ 
0 The Complete Rainbow Guide to OS-9 (book only) $19.95 ___ _ 
0 Rainbow Guide to OS-9 Disk Package (2 disks) $31.00 ___ _ 
0 The Windows & Applications Disk for 

The Complete Rainbow Guide to OS-9 Level II, Vol. I $19.95 ___ _ 
0 The Rainbow Book of Adventures (first) $ 7.95 ___ _ 
0 Rainbow Adventures Tape (lirst) $ 7.95 __ _ 

I 0 The Second Rainbow Book of Adventures $13.95 __ _ 
0 Second Rainbow Adventures Tape $13.95 __ _ 
0 The Third Rainbow Book of Adventures $11.95 ____ _ 
0 Third Adventures Tape $ 9.95 ____ _ 
0 Third Adventures Disk Set (2 disks) $14.95 ____ _ 
0 The Fourth Rainbow Book of Adventures $10.95 ____ _ 
0 Fourth Adventures Tape $ 9.95 ____ _ 
0 Fourth Adventures Disk Set (2 disks) $14.95 __ _ 
0 Introductory Guide to Statistics $ 6.95 __ _ 
0 Guide to Statistics Tape or Disk (indicate choice) $ 5.95 ___ _ _ 
0 Guide to Statistics Package (indicate choice of tape or disk) $11 .95 __ _ 

·Add $2 per book Shipping and Handling in U.S. 
'Outside U.S., add $4 per book 
·Kentucky residents add 5% sales tax 

(Allow 6 to 8 weeks for delivery) Total ____ _ 

Mail to: Rainbow Bookshelf, The Falsoft Building, P.O. Box 385, 
Prospect, KY 40059 
To order by phone (credit card orders only) call (800) 847-
0309, 8 a.m. to 5 p.m. EST. For other inquiries call (502) 
228-4492. 
Please note: The tapes and disks olfered by The Rainbow Bookshell are not stand-alone products. 
That is, they are intended to be an adjunct and complement to the books. Even il you buy the tape 
or disk. you will still need the appropriate book . OS-9® is a registered trademark of the Microware 

1_s~e~ ~r~r~::_ _____________________ J 



The following products have recently been received by THE RAINBOW, examined 
by our magazine staff and issued the Rainbow Seal of Certification, your assurance 
that we have seen the product and have ascertained that it is what it purports to be. 

The Aussle Collection, a set of six public 
domain disks from Australia. Disk 1 is full of 
music programs, both in BASIC and in multi­
part machine language. Disk 2 contains math/ 
graphing programs, and Disk 3 has "mini­
pies" for DMP printers. Disk 4 is mostly 
games while Disk 5 is a mix of utilities and 
games. Disk 6 is a geography lesson on Austra­
lia. For the CoCo 1, 2 and 3. The Public Domain 
Software Copying Company, 33 Gold St., Suite 
LJ, New York, NY 10038, (BOO) 221-7372; 
$39.95 for the set, or $10 each, $4.50 S/H. 

Chess Nuts, a two-player chess game "de­
signed with both the amateur and the serious 
player in mind." Requires a CoCo 3 and a disk 
drive. Mousesoft Software, P.O. Box 18058, 
Milwaukee, WI 53218, (414)466-3617; $20. 

Da Vlncl3, a graphics program for the CoCo 3 
that supports a joystick, mouse or X-pad. Fea­
tures include Draw, Erase, Selective Erase 
(one color), Box, Circle/Ellipse, Spray Can, 
Zoom, Line, Text & Fonts and Cut/Paste 
commands. Also, there is the capability to save 
and load pictures and palettes, print to Tandy 
printers (including the CGP-220), maintain 
"dynamic, instant control of all 16 colors," 
convert PMODE 3/PMODE 4 pictures to the 
Hi-Res 16-color fommt, and to capture and edit 
Hi-Res pictures from other programs and games. 
Requires 128K Color Computer 3, one disk 
drive, input device, and TV or color monitor 
(color recommended; composite and RGB 
supported). Owl-Ware, P.O. Box 116-A, 
Mertztown, PA 19539, (800) 245-6228; $37.95. 

. DIASM, a disassembler with six options: 
Clear Buffer, Directory, Disassemble File 
Onscreen, Disassemble File to Printer, Disas­
semble Range to Printer and Disassemble 
Memory Onscreen. You can view memory in 
its ASCII representation and toggle between 
decimal and hexadecimal. For the CoCo 1, 2 
and 3. GSW Softwal·e, 8345 Glenwood, Over­
land Park, KS 66212; $20. 

• Digitizer 3, a joystick-/menu-dliven CoCo 
3 program for digitizing and playing back 
sound. It comes with several sample sounds, 
including a guitar riff, allows you to digitize 
your own samples "using any source that can 
be connected to the black wire of the cassette 
cable," and includes a preview feature that lets 
you to hear what a sample will sound like 
digitized, without having to digitize the sound. 
DSD Software,l2 Undercliff Drive, Scarbor­
ough, Om. MJM JA5, (416)267-8920; $12.99 
US,$15 CDN. 
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Dlno Data Base, a menu-driven educational 
database listing 200-plus dinosaurs in the two 
main classifications, Omithischianand Sauris­
chian. The program will draw the dinosaur,list 
the derivation of its name (e.g., Tyrannosaurus 
means "tyrant lizard"), and on a flat map of the 
world indicate where the dinosaur lived. It 
comes on disk for the CoCo 3. RAM Electron­
ics, 814 Josephine, Monmouth, OR 97361, 
(503) 838-4144; $29.95. 

.Floppy Filer, a diskette organization pro­
gram for keeping track of files stored on floppy 
disks. It creates an alphabetized cross-refer­
ence between filename and disk identifier. The 
cross-reference is then printed in a three-col­
umn form suitable for notebook use. Floppy 
Filer can handle a maximum of 1,150 files. For 
the CoCo 1, 2 and 3 disk drive system. Gregory 
Software, Box 573, Kirkland, IL 60146, (815) 
522-3593; $8. 

FontGen, a program that lets users design 
custom fonts, borders and icons for their CoCo 
3s. A font may have characters that are two or 
three times the size of standard characters. 
Also, fonts can be saved to disk and loaded 
upon demand. A machine language subroutine 
included allows users to have up to four differ­
ent fonts resident in memory at all times. JR & 
JRSoftstuff,P.O .Boxll8,Lompoc,CA93438, 
(805) 735-3889; $24.95. 

.GAT Backup, a disk utility that will do 
backups of an entire disk or of a section, for a 
user-specified number of copies. It will also 
format disks and call up disk directories within 
itself. GSW Software, 8345 Glenwood, Over­
land Park, KS 66212; $15. 

I Ching, the ancient Chinese Book of Changes 
put on disk and tape for the CoCo; I Ching was 
the Chinese way of trying to discover "the 
underlying patterns that could explain how the 
events in our lives come about as they do." 
Requires a 32K CoCo 1, 2 or 3 and either a tape 
or disk system. Tothian Softwal·e, Inc., Box 
663, Rimersburg, PA 16248; $24.95. 

J.A.C., a Joystick Alternative Controller that 
allows "arcade-type action control using your 
Atari-type joystick."lncludes a rapid-fire op­
tion. A nine-pin Atari/Conunodore joystick 
plugs into the controller, which plugs into a 
CoCo joystick port. 4-TECHS, P.O.Box 2575, 
Merrifield, VA 22116; $18.50 plus $2.50 S/H. 

The KJV on Disk No. 34, The Book of John, 
the Book of John from the King James version 

of the Bible, in ASCII files. The files can be 
called up within a word processor for viewing. 
Requires a disk drive and a CoCo 1, 2 or 3 with 
32K, and a word processor that leaves at least 
24K of free memory for documents. An info 
sheet is available for $1. BDS Software, P.O. 
Box485, Glenview,JL60025, (312)998-1656; 
$3. 

Leonardo's Paintbox, an expanded version of 
Leonardo's Pencil allowing you to translate 
drawings made with Paintbox to BASIC pro­
grams that will reproduce the pictures when 
run. These programs can be saved to disk and 
merged as routines into other programs. Re­
quires a CoCo 3 with a disk drive. A two­
button, self-centering joystick is reconunended. 
On disk for the CoCo 3. E.Z. Friendly, 118 
Col'lies Ave., Poughkeepsie, NY 12601, (914) 
485-8150; $29.95 plus $1.50 SIH. 

Memory, a "Concentrntion"-type game in which 
you try to match up pairs of objects, turning 
over tiles all over the board. The grid contains 
18 pairs of objects, which are different for each 
game. The joystick is used to point to a tile, and 
the firebutton is pressed to flip it. The program 
comes on disk for the CoCo 3. RAM Electron­
ics, 814 Josephine, Monmouth, OR 97361, 
(503) 838-4144; $29.95. 

Picture Puzzles, a program based on the "tile" 
puzzles (in which one tile is missing from a 
glid, and you solve the puzzle by sliding the 
tiles and arranging them in the proper order). 
Ondiskforthe CoCo 3.JR &JR Softstuff,P.O. 
Box118,Lompoc, CA 93438, (805) 735-3889; 
$19.95. 

Printer Drivers for Home Publisher, a pack­
age of additional printer drivers for the CoCo 3 
Home Publisher desktop publishing program. 
The drivers support the following seven print­
ers: Tandy CGP-220, Tandy DMP-11 0, C. Itoh 
8510 AP, Epson MX-80, Okidata 20, Panasonic 
KX-PJ090 and the Star SG-10. The appropri­
ate driver must be copied to the CMDS direc­
tory of Side B of the Home Publisher disk. 
Requires a CoCo 3, a disk drive, a printer, and 
a copy of Home Publisher. Tandy Corpora­
tion; $19.95: Available in Radio Shack stores 
nationwide, Cat. No. 90-0911; also available 
by calling Express Order at (800) 321-3133. 

Quantum••Leap, a "dice" game for the CoCo 
3 that has players rolling six ivories for four-of­
a-kinds, five-of-a-kinds, "triple doubles," small 
and large straights, and the Quantum **Leap­
six dice of the same number, worth 250 points. 



Requires CoCo 3 and a disk drive. Joystick 
supponed. JR & JR Softstuff, P.O. Box 118, 
Lompoc, CA 93438, (805) 735-3889; $19.95. 

. Revenge of the Germs, a gmphics Adven­
ture game that "requires clear, logical thinking 
and a little creativity to solve." When the game 
begins, you fmd yourself in a hospital bed, and 
the only thing you can see besides your two feet 
is a broken door. For the CoCo 1, 2 and 3 and 
a disk drive. [Note: "25 percent of all profits 
from Revenge of the Germs will be donated to 
the Nature Conservancy, a non-profit organi­
zation dedicated toward the preservation of 
natural land."] The Software System, 5576 Oak 
Vista Drive, Cincinnati, OH 45227; $9.95. 

Roots, a program designed for "engineers, 
engineering students and those studying mathe­
matics" that locates roots of equations. A short 
tutorial is enclosed. Available on cassette only 
for the CoCo 1, 2and 3.Lee Sullivan, P.O. Box 
8718, Penacook, NH 03303, (603) 753-4497; 
$4 for printout of listing, $8 for program on 
cassette. 

Rupert Rhythm, an arcade game in which 
Rupett Rhythm, songwriterextraordinaire, has 
had his music stolen by Hanlrock Harry, manager 
of Music Box Records. Unless Rupert can get 
his manuscripts back, Harry will release all the 
songs under his name. Rupert must infiltrate 
Music Box Records and collect all his stolen 
notes, which are scattered throughout 17 rooms. 
The game features 16-color graphics screens, 
animation and "some of the hottest digitized 
percussion music you've ever heard on your 
Tandy Color Computer 3." Requires a CoCo 3 
and a disk drive. Game Point Softwm·e , P.O. 
Box 6907, Burbank, CA 91510, (818) 566-
3571; $24.95. 

Sllpheed, an arcade-type game that outfits you 
with a "super space age dogfighter" rigged for 
combat in an intergalactic war. You can infil­
trate a multitude of fonresses and encounter 
increasingly vicious enemies in 15 levels against 
more than 20 varieties of computerized oppo­
nents. Comes on a ROM packfortheCoCo2 or 
3. Sierra On-Line, dist. by Tandy; $29.95: 
Available in Radio Shack stores nationwide. 

• Start OS-9, "an enjoyable hands-on guide 
to OS-9 Level 11 on the Color Computer 3" that 
features 10 tutorials (disk included) and 14 
chapters coveling boot creation, multitasking, 
RAM disks, process priolity, conunand inter­
pretations, formatting disks, the SYS direc­
tory, file handling, loading and unlinking 
con1mnnds, windows, etc. The book also fea­
tures seven appendices, which are written by 
such CoCo luminalies as Marty Goodman, 
William Brady, Kevin Darling, Dale Puckett, 
Stephen Goldberg and Paul Ward. Requires a 
512K CoCo 3, two disk drives and an RGB or 

monochrome monitor capable of displaying 80 
columns of text. An 80-column printer is rec­
ommended, along with 40- or 80-track double­
sided dlives, RAM disks or hard disks, and a 
cooling fan, "because some CoCo 3s run hot." 
Kenneth-Leigh Ente1prises,1840 Biltmore St. 
NW, Suite 10, Washington, DC 20009, (202) 
232-4246; $32.95 plus $2.50 SIH. 

. Tailyn Communications 2400 Baud Mo­
dem, an external Hayes-compatible 2400-baud 
modem with RS-232 interface, synchronous/ 
asynchronous operation, eight LED status 
indicators, auto-redial, and storage for 10 tele­
phone numbers. An internal version is avail­
able ($144), as are 1200-baud models ($89 for 
external and $79 for internal). Tailyn Commu­
nications Co., Inc., 6100 Southwest State Road 
200, Suite 6118, Ocala, FL 32674, (800) 282-
4596; $159. 

. TelePak/TelePak+, two versions of an RS-
232 interface designed as a direct replacement 
for the Tandy Deluxe RS-232 Pak. The Tel­
ePakrequires the Tandy Multi-Paklnterface or 
gray Color Computer 1, taking advantage of 
the built-in 12-volt power supplies. TelePak+ 
can be used with any Color Computer, Multi­
Pak or Y cable. A standard DB25 cable is 
required. The TelePak uses data transmission 
rates of from 50 to 19,200 baud, and is compat­
ible with Disk BASIC and OS-9 software using 
the standard address scheme for RS-232 
comnmnication. Orion Technologies, P.O. Box 
63196, Wichita, KS 67203, (316) 946-0440; 
$44.95 for TelePak, $49.95 for TelePak+. 

Try-0-Menu, a program that allows single­
key loading and execution of BASIC and bi­
nary programs (protected programs accepted) 
from disk. When run, the progran1lists seven 
items from the directory; pressing the N key 
reveals seven more, etc. On disk for the CoCo 
1, 2 and 3; a CoCo 3 mode is included. Try-O­
Byte,1008 Alton Circle, Florence, SC 29501, 
(803) 662-9500; $19.99 plus $3 SIH. 

Try-0-Tax, 6th Ed., a user-prompting pro­
gram to assist the individual with federal in­
come taxes. "The extensive changes for 1988 
have been included and the program reworked 
completely for improved interaction with the 

user." It calculates and prints schedules A, B, 
C, D, E, F and SE, as well as forms 1040, 1 040A 
(with Schedule 1 ), 2106, 2441 and 6252. Color 
Disk BASIC is required. Upgrades from the 
1987 version are available for$30 plus $3 S/H. 
Try-0-Byte, 1008 Alton Circle, Florence, SC 
29501, ( 803) 662-9500; $44.99 plus $3 SIH. 

Ovehicle Cost Printout, a BASIC printer 
program designed to track all vehicle expenses 
over a multi-year time period. Printouts are 
available for any time peliod within a one-year 
span, showing monthly fuel purchased, fuel 
used, miles driven and repairs made. The pro­
gran1 calculates expense data, determining total 
vehicle cost per mile. Available on tape or disk 
for the CoCo 1, 2 and 3. Requires Extended 
BASIC and a printer capable of condensed and 
elongated type. Alan Hanusiak,37 Grand Ave., 
Rockville, CT 06066, (203) 875 -2027; $18. 

VIP Writer ill, Version 2, a new version of 
the CoCo 3 word processor that adds support 
for 512K memory, four-color pop-up win­
dows, a backspace key, and a new configura­
tion program. The DS conunand now saves the 
entire text buffer, regardless of cursor position; 
the PS (Pat1ial Save) conm1andreplaces the old 
DS command. VIP Writer11/ owners can up­
grade for $10 plus $3 S/H. VIP Writer owners 
can upgrade for $49.95 plus $3 S/H. Those 
upgrading must send their original disk. SD 
Ente1prises, P.O. Box 1233, Gresham, OR 
97030, (503) 663-2865; $79.95. 

Warp One, a menu-driven teleconununicntions 
program for OS-9 Level ll. Features include 
Auto-Din!, Auto-Macro, Auto-Buffer, ASCII 
file output, Xmodem file transfer and directory 
functions. Requires a 512K CoCo 3, at least 
one disk drive, OS-9 Level ll, an RS-232 pack 
and a modem. Alpha Software Technologies, 
P.O.Box16522,Hattiesburg,MS 39402, (601) 
266-2773; $34.95. 

Yahtzzz, a "dice" game in which each player 
rolls five dice three times per turn in order to 
come up with four-of-a-kinds, three-of-a-kinds, 
full houses, small straights, etc. Requires 32K 
CoCo and one disk drive; a joystick is supponed. 
JR & JR Softstuff, P.O. Box 118, Lompoc, CA 
93438, (805) 735-3889; $14.95. 

• First product received from this company 

The Seal of Certification is open to all manufacturers of products for the Tandy 
Color Computer, regardless of whether they advertise in THE RAINBOW. 

By awarding a Seal, the magazine certifies the program does exist -that we have 
examined it and have a san1ple copy - but this does not constitute any guarantee 
of satisfaction. As soon as possible, these hardware or software items will be 
forwatded to THE RAINBOW reviewers for evaluation. 

-Lauren Willoughby 
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RAINBOWTECH 
OS-9 

BASIC09: 
A Great Language 

M ost of us take a moment to 
reflect on the meaning of life or 
some equally esoteric subject 

in those seconds between the time we 
take down last year's calendar and put 
up the new, unblemished model. I owe 
you that moment here, too, and so I 
would like to share a few thoughts 
about where I have been and where I am 
trying to go with this column. 

We have had an exciting year. OS-9 
Level II moved to the front of the stage 
early in '88, and Multi- Vue was finally 
released to an eager crowd. By the 
middle of the year, some notable 
hackers in our community were giving 
some interesting demos. 

My goal throughout the year was to 
show you how to harness OS-9 Level 
II's power for your own computer. I 
started with the KISSDraw series be­
cause I had always wondered how those 
magic drawing programs worked. After 
entering a few lines of code, I was 
hooked. I wanted to show you that each 
of us can break down a complicated 
process - like using a mouse to draw 
on the screen - into small enough parts 

Dale L. Puckett, a freelance writer and 
programmer, serves as director-at-large 
of the OS-9 Users Group and is a 
member of the Computer Press Associ­
ation. His username on Delphi is 
DA LEP: on packet-radio, KOH YD @ 
N4QQ; on GEnie, D.PUCKETT2; and 
on CIS, 71446,736. 
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By By Dale L. Puckett 
Rainbow Contributing Editor 

to understand the process and solve the 
problem. 

I have tried to give you the big picture 
by explaining the philosophy behind a 
process and tried to comment my source 
listings enough that you could read the 
theory of operation in the program 
listing. I hope it has worked and you 
have been able to put some of the 
information to work on your own 
problems. 

We've got a long way to go - there 
are too many things to do with the 
Color Computer 3 (and its fantastic 
windowing environment) and not 
enough hours to do them. However, I 
hope to introduce you to more exciting 
concepts during the next yea r. Since I 
am fascinated by the Multi- Vue envi­
ronment and the powerful Windint 
manager built into OS-9 Level II, I hope 
to continue the DoMenu series with 
more code you will find exciting and 
useful. 

I hope you will use the examples as 
a jumping-off place for your own appli­
cations. That's what computing is all 
about. If you have a particular interest 
you would like for me to pursue, please 
let me know. It will make writing this 
column easier. In the meantime, tradi­
tion dictates that January be dedicated 
to the beginner. I hope I can encourage 
you to start the new year by working 
with a new language that's easy to 
understand and fun to use. Enjoy. 

Starting BASIC09 
When Start OS-9 author, Paul Ward, 

called recently, he presented an oppor-

tunity I couldn't refuse. The call re­
minded me that the annual RAINBOW 

beginners' issue would be a great time 
to introduce you to one of the best-kept 
secrets in the microcomputer world 
today - BASIC09. For the beginner, 
Microware's BASlC09 has to be the best 
language going. I hope the words that 
follow will inspire you to jump into 
BASIC09 and help remove the fear of the 
unknown. 

The inspiration for this short piece 
was created nine years ago (an eternity 
in the computing arena). If you survey 
the magazines that serve the competi­
tive personal computing world today, 
you'll find more than one rave review of 
True BASIC or ZBASIC, as packaged 
for the IBM and Macintosh computers. 
Writers are heralding these new BASIC 

programs and proclaiming the birth of 
a new generation of programming tools. 
Yet, the features being strutted before 
an unsuspecting audience are nothing 
new to seasoned OS-9 enthusiasts. They 
found these features in a revolutionary 
language from Microware Systems 
Corporation in 1979 and have been 
taking advantage of them ever since. 
After you read this, I hope you will be 
inspired enough to start BASIC09. Then 
you, too, can take advantage of this 
language's state-of-the-art features. 
After all, the price is right. Tandy 
includes BASIC09 in every OS-9 Level II 
package it sells. 

I often hear people with Color Com­
puters say that they don't use BASIC09 

because it's too difficult to learn, but 
these people have never tried it. To these 
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Warrior King 

An exciting arcade game. The BEST karate 
game ever created for the CoCo! Destroy 
opponents and evade obstacles as you 
grow ever closer to your ultimate objective. 
Spectacular graphics, sound effects, and 
animation ! Req. 64K CoCo, disk drive, and 
joystick. Only $24.95. 

" The CoCo karate gap has been filled 
and Kung-Fu Dude does it excellently. I 
highly recommend it! " 

- 2188 Rainbow review 

Become RASTANN, Warrior King, on the quest 
to regain his rightful crown, hidden deep within a 
sinister land. Battle monsters, gain magic and 
weapons, and travel through harsh wilderness 
and dark castle dungeons in this medieval realm. 
From the creator of Kung-Fu Dude comes this 
awesome arcade game for the CoCo 111 1 Warrior 
King' uses the most detailed 320x200 16 color 
graphics and high speed machine code to vault 
you into a world of fantasy. Dare ye challenge 
the many perils ahead in order to become WAR­
RIOR KI NG? Req. 128K CoCo Ill, disk drive, and 
joystick. Only $29.95 . 

This is THE graphic adventure for the CoCo 
Ill! Unparalleled 320x200 animated 
graphics will leave you gasping for more! 
You quest for the Phoenix Crossbow in this 
post-holocaust world of sc ience and fan­
tasy. In Quest of the Star Lord is a full 4 disk 
sides of mind-numbing adventure! Req. 
128K CoCo Ill and disk drive. Only $34.95. 
Hint Sheet: $3.95. 

"A dynamite program! The best graphics 
I 've seen to date on the CoCo Ill. You have 
to see it to believe it. " 

- 8188 Rainbow review 

:S:1'ACHQfH ~:. 

All programs CoCo 1, 2, 3 compatible, unless otherwise stated 

Sundog Systems 
21 Edinburg Drive 
Pittsburgh, PA 15235 
( 412) 372-567 4 

The epic adventure is back! The largest adven­
ture campaign ever seen for the CoCo is again 
available! A total of six disks of intense graphic 
adventure will have you playing for weeks! Each 
section is a two-disk stand alone adventure, but 
all three together form an epic saga. Quest for 
the legendary Earthstone in the ancient dwelling 
of the dwarves while you enjoy the classic 
graphics that made this trilogy famous! Each 
adventure can be purchased separately for 
$29.95, the lowest price ever, or you can pur­
chase the entire set for only $74.95 ! Req. 64K 
CoCo and disk drive. 

"One of the best adventures I have experienc-
ed to date! " - 6186 Rainbow review 

" The animated graphics are dramatic, detail-
ed, and excellent! " -11187 Rainbow review 

"The adventure of a lifetime. Don 't miss out! " 
- 7188 Gamer's Connection review 

Become a super­
hero in this 
unique 64K ac­
tion adventure. 
Great graphics 
and sound ef­
fects! See 5/87 
Rainbow review. 
Disk $19.95. 

])l~fiGC)l'J J3Lf-\1)13 
Another great 
64K animated 
adventure! Can 
you obtain the 
enchanted sword 
to slay the evil 
dragon? See 11/86 
Rainbow review. 
Disk $19.95 . 

Enter the era of 
monsters and 
magic in this 
splendid 64K an­
imated adven· 
ture! See 12/86 
Rainbow review. 
Disk $19.95. 

Personal checks , money orders, and Amer­
ican C.O.D. orders accepted. Inc lude $2.50 
for S/H . $3.00 extra for C.O.D. orders. PA 
residents add 6% sales tax. Authorship and 
dealer inquires welcome. 



people, I say that BAS IC09 is not diffi­
cult. Rather, it's different. After you run 
yo ur first BASIC09 program (and look 
back at your first modern BASI C code), 
I think you'll agree that BASIC09 is easier 
to und erstand and use than the Micro­
soft BASIC interpreter built into the 
Color Co mputer 3. 

If yo u are looking for a plain lan­
guage introduction to BASIC09, I hope 
yo u'll pick up a copy of the book, The 
Official BASIC09 Tour Guide, at your 
local Radio Shack store. In it, you 'II 
find a friendly, plain-language intro­
duction to this fantastic language, and 
many examples. I also invite you to 
check out the many contemporary 
CoCo 3 BAS IC09 programming exam­
ples published in this column every 
month. 

BASIC09 Advantages 
You'll discover BASIC09's many ad­

vantages when you write your fir st 
program. But since I don 't want to keep 
yo u in suspense, I'll give you a sneak 
prev tew. 

F irst a nd foremost, BASI C09 is not the 
sa me old line-number encumbered 
BASIC yo u lea rned in school. Rather, it 
is a modern programming language that 
closely resembles Pascal. In fact, you'll 
find that translating most Pascal pro­
grams to BASIC09 is a rather easy chore. 
However, while BASIC09 delivers Pas-

PROCEDURE OurWay 

cal's outstanding structural qualities , it 
is less rigid. 

Since BASIC09 lets you create well­
structured programs without line 
numbers, yo ur programs will be easier 
to understand . You won't get lost fol­
lowing 15 Go To statements to meaning­
less line number locations during your 
debugging sessions. 

"There are too many 
things to do with the 
Color Computer 3 
(and its fantastic 

windowing environ­
ment) and not 

enough hours to do 
them." 

You will also find BASIC09 programs 
very read able. While this may not seem 
important to you now, it will be six 
months from now, when you need to 
change your progra m to incorporate 
new d ata. Additionally, while yo u 're 
writing - or running - these pro­
grams, you'll still have all the power of 
OS-9 Level II at your fingertips . For 

( *Show how Basic09 control structures can mal<e 
( *your programs easy to read and understand. This 
(*program will produce the same results on your 
(*Color Computer screen as the p r ogram above. 
DIM number: INTEGER 
INPUT " Type a number: " ,number 
PRINT 
IF number> 0 THEN 

PRINT "Your number is posi ti ve. " 
EL SE 

IF number < 0 THEN 
PRINT "Your number is nega t i ve." 

ELSE 
PRINT " Your number is zero." 

END IF 
END IF 
PRINT 
END 
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Figure 1 

example, if you forget the name of a file 
stored earlier, you need only type $ d i r 
and then press ENTER to receive a listing 
of all the files in your current data 
directory. You can do this from BA­
SIC09's command and debug modes , and 
Di r isn't the only command you can 
summon in this manner - you can run 
every OS-9 command in your current 
execution directory. 

You can also press CLEAR on your 
keyboard to be taken to another win­
dow, where you'll find an OS-9 prompt 
waiting for you. The prompt will be 
there because you started an immortal 
Shell in that \\;'indow earlier. 

I can almost hear you object that a 
programming language this easy to use 
can't be very powerful, but this is not 
true . An example of BASIC09's power 
can be seen in Bill Brady's Wiz Profes­
sional. This communications environ­
ment competes admirably with Macin­
tosh's Red Ryder communications 
program. And while the CoCo 3 costs 
$159, the Macintosh Plus costs 10 times 
as much. Wiz Professional also com­
petes well with ProComm on an IBM 
PC, and it is written in BASIC09. 

You can also look at KISSDrawPut. 
I think this short experiment from a 
tutorial series in this column has much 
of the functionality and a much nicer 
user interface than the commercial 
drawing program sold by Tandy. It runs 
just as fast too. More importantly, it 
was written in BASIC09 in the course of 
three or four weekends. 

Look closely at a few of the commer­
cial OS-9 Level II software packages 
you've purchased. You may notice that 
several of them are stored in BASIC09 I­
Code modules. This mea ns they were 
generated with BASIC09. You have access 
to the same programming language as 
the commercial programmer, and you 
received it free with your OS-9 Level II 
system software. 

BASIC09 Proof 
I'm running out of room for this 

commercial , and I haven 't even men­
tioned BASIC09 's data typing capability. 
You can learn more about this subject 
in The Official BASIC09 Tour Guide. 
And since I wouldn't want to tease you 
too much, I'll throw in a short example 
here. 

But first, let me come up with a few 
lines of code that reinforce what I've 
said about this programming language. 
Let's start with BAS IC09 's readability. 
(Remember, you may need to under­
stand your stroke of genius many 
months after the light bulb pops on.) 



Compare this BASIC listing with the 
BASIC09 listing shown in Figure I : 

10 REM THIS IS THE OLD WAY 
100 INPUT " PLEASE TYPE A NUMBER:" 

' X 
110 IF X > 0 THEN 150 
120 IF X < 0 THEN 170 
130 PRINT " THE NUMBE R IS ZERO. " 
140 GOTO 180 
150 PRINT " THE NUMBER IS POSI ­
TIVE. " 
160 GOTO 180 
170 PRINT " THE NUMBER IS NEGA­
TIVE." 
180 END 

I'll bet you love BASIC09 already. 
However, if you can still say that the 
BASIC listing is easier to understand 
after reading both, perhaps BAS IC09 isn't 
for yo u. 

If I may be allowed another commer­
cial break, I typed the BASIC09 listing 
with all lowercase letters. Later, when 
I listed it, BASIC09 automatically typed 
its keywords in all uppercase letters. It 
also automatically indented its control 
structures. All this is a bonus you get 
every time you write a program with 
BASIC09. 

I mentioned BASIC09's powerful data 

typing ability. Now, let's see if we can 
come up with a simple example that 
shows why this feature is something to 
rave about. BASIC09 knows about five 
d ata types - BYTE, INTEGER, REAL, 
STRING a nd BOOLEAN. I know, almost 
every BASIC interpreter today knows at 
least three of these data types. However, 
BASIC09 revolves around another key­
word: TYPE . 

In review, a BYTE is a data type that 
can be sto red in a single memory cell in 
your computer, exactly eight bits (one 
byte) wide. Likewise, an INTEGER var­
iable is stored in a memory cell 16 bits 
(two bytes) wide, flo ating-point num­
bers are stored in a series of memory 
cells designed to hold them (five bytes 
in BASIC09), and English la nguage char­
acters and words that yo u can read on 
the screen are stored in STRING varia­
bles. In BASIC09, strings can be any 
length - if you have enough memory. 
You assign the amount of memory each 
STRING variable will use with a DIM 

PROCEDURE Li ons labels 

statement. F inally, a BOOLEAN variable 
is stored in a single byte that can have 
only one of two values . A BOOLEAN 
variable must be either true or false. 

If you could work with data in just 
one of these five shapes, your universe 
would have a narrow scope, and yo u 
would find it difficult to get anything 
done. No wonder many people hate 
BASIC. However, you have BASIC09 with 
its unique TYPE statement on your side. 
Let's look at an exam ple of a few 
homemade BASIC09 data types. Imagine 
that you are the secretary of a local 
Lions' Club a nd you must set up a 
mailing list you can use to print mailing 
labels and maintain information about 
everyone in the club. 

First, you must tell BASIC09 the kind 
of information you want to print o n 
your mailing labels. Of course, the best 
-and one of the easiest- ways to d o 
this is to use a BASIC09 TYPE statement. 
Something like the program shown in 
Figure 2 should work. 

( * Show how to us e a Bas ic09 TYPE statement 
TYPE label=firs tname:STRING[l4] ;middleinitial:STRING[l]; 
lastname:STRING[20]; s treet,cit~:STRING [ 24 ]; state:STRING[2];zip:REAL 

Figure 2 

COLOR RIBBONS & PAPER ARK ROYAL GAMES is drastically 
cutting prices and reducing our in­
ventory on most of our CoCo prod­
ucts. Prices have been slashed on 
even our new programs. Send a 
SASE for complete price listing or 
$1 .00 for catalog (refunded with 
first order) . 

COLOR RIBBONS 
RED • BLUE • GREEN • BROWN • PURPLE • YELLOW 

Ribbons Price Each: Black Color Heat 
Transfer 

Radio Shack - DMP 100 6 .00 9.00 -
- DMP 110 4 .15 4 .75 5.75 
- DMP 120 6.75 8.50 -

- DMP 130 5.25 6 .50 7 .95 
- DMP 200 6 .75 8 .50 -
- DMP 230/520 4.00 5.25 -

- DMP 2100 5.75 - -

- DMP 410/510 5.00 7 .00 -

- DMP 430 12.00 - -

Apple lmagewriter 1/11 3 .75 4.50 6.50 
Citizen 120 D 5.00 6.00 7.95 
Epson M X80/LX800 3 .75 4 .25 6.75 
Okidata 182/192 6 .50 7.50 -

Panasonic K-XP 1090 6.75 7 .75 -
Seikosha SP 800/1000 5.25 6.50 7.95 
Star NX10/NL10 5.00 6.00 7.95 
Star NX 1000 Call For Price 

COLOR PAPER 
BRIGHT PACK-200 Sheets/50 each color: Red, 

Blue, Green, Yellow. 9 1/2 x 11 - $10.90/pk. 

PASTEL PACK -200 Sheets/50 each co lor: Pink, 
Yellow, Blue, Ivory. 9 1/2 x 11 - $10.90/pk. 

T-SHIRT RIBBONS !Heat Transfer ) - Call For Price. 

COLOR DISKETTES 
5 1/4" DS/DD Rainbow Pack. 10/pack - $12.50 

For ribbons & paper not listed above, call for price & avail . Pr ice & spec. subjec t to 
change w/o notice. Min. order $25.00. Min. S & H $3.50. Add $2.25 C.O.D. add ' l. 
ll rP.s. add 6.25 % tax. MC & Visa accepted. 

RENCO COMPUTER SUPPLIES 
P.O. Box 475, Manteno, IL 60950 U.S.A. 

1-800·522-6922 • Ill ) 1-800-356-9981 • 815-468-8081 

Better hurry. When item is de­
pleted it will not be restocked . 

EXAMPLES 
ACES (64K Disk) WWI Flight/Combat simulator $15 
DOUGHBOY (64K Disk) WWI Real Time Combat . . . . . $14 
COMPANY COMMANDER (32K) Tactical War Game . . . $15 
ALL MODULES FOR COMPANY COMMANDER . . . . . . $10 
COMPANY COMMANDER SCENARIO CREATOR (32K) . . $12 
OKINAWA (64K Disk) WWI Marine Invasion . . . . . . . . $12 
LUFTFLOTIE (32K) Battle of Britain . . . . . . . . . . . . . $14 
FIRE ONE! (CoCo 3 Disk) Sub Warfare in WWII . . . . . . $15 
PRO FOOTBALL (CoCo 3) 1 or 2 players . . . . . . . . . . $12 
BATAAN (64K Disk] Two games in one . . . . . . . . . . . $10 
TUNIS (32K) Battle in North Africa . . . . . . . . . . . . . . $ 8 
GUADALCANAL (32K) America Strikes Back . . . . . . . . $ 7 
BOMBER COMMAND (32K) . . . . . . . . . . . . . . . . . . $ 6 

And more! Almost all prices have been cut. Call or write for 
price list. 

ARK ROYAL GAMES 
Post Office Box 14806 • Jacksonville, FL 32238 

(904) 221-5712 

Include 50 cents per program shipping and hand ling . 
Florida residents add 6% sales tax . 
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TOM "SANTA" DYKEMA'S 
SPECIAL FOR GOOD 

LITTLE BOYS & GIRLS! 

Get 76 disks or tapes full of over 760 quality 
programs. Here's what you will receive: 

* Over 380 Utility/Home Application programs, including word 
processors, spreadsheets, disk utilities, business software, 
electronic and machine language series, education programs 
for kids, plus much more! 

* Over 300 exciting games including Battle Tank, Mrs. PAC, 
Star Trek, Flight Simulator, Wizard, Football, Moon Rover, 
Plus Much More! MANY Machine Language! 

* Over 50 adventures, including Dungeon Master, Genesis, 
Hostage, Rambo, Dracula, plus 32K graphic adventures! 

• 
~ 
f!P& 
RAINBOW 

CERTIFICATION 
SEAL 

U.S.A. 
PHONE ORDERS: 

WE PAY NEXT 
DAY SHIPPING! 

Individual Issues Sell For $80o Each 
or $6Q80o For All 76 . 

We Slashed the Price To Only $199! 

* Includes Documentation. 
* Available For COCO 1, 2, and 3. 
* We Pay Shipping 
* Personal Checks Welcomed. 
* Please Specify Tape or Disk. 

Holiday Bonus: Order This month and receive a 
FREE 6 Month Subscription! 

For Naughty 
Boys and Girls 
See Page 101 . 

T&D SUBSCRIPTION SOFTWARE • 2490 MILES STANDISH DR. • HOLLAND, Ml 49424 • (616) 399-9648 



In that TYPE definition, we told 
BASIC09 to reserve 14 bytes to hold a 
member's first name, one character for 
a middle name, and 20 characters for a 
last name. Then we set aside 24 bytes for 
the first two lines of our member's 
address, two characters for the state and 
five bytes for a real number to store the 
Zl P code. In this particular example, we 
have reserved 90 bytes of memory for 
each member of the club. However, 
with BASIC09's TYPE statement, you can 
have your labels your way. 

Once we defined our new data type, 
we must set aside the memory needed 
to use it inside our Color Computer. Do 
this with the DIM statement. For exam­
ple, if we have between 90 and I 00 
members in our Lions' Club, we will 
probably want to reserve enough mem­
ory to hold the names and and addresses 
of at least 100 members.The following 
should do the trick: 

DIM Lionlist(l00): label 

Here we have set aside 9,000 bytes of 
memory to hold the information needed 
to print up to I 00 mailing labels. To 
store our names and addresses in the 

array of I 00 mailing labels, we can use 
a number of techniques. In all cases, we 
start with the knowledge that the name 
of our array is Li onli st. We also know 
that each element (or member) in our 
array has a number of fields. We defined 
these fields in our TYPE statement. This 
means that the first mailing label in our 
list can be initialized with the following 
information: 

Lionlist(l).firstname:=Dale 
Lionlist(l).middleinitial:=L 
Lionlist(l).lastname:=Puckett 
Lionlist(l) .street:=B05 West 
Edmonston Drive 
Lionlist(l) .citld:=Rockville 
Lionlist(l).state:=MD 
Lionlist(l).zip:=20852 

Your array can be initialized with 
assignment statements like those de­
scribed, or you can use a standard loop 
structure to write information about all 
of your club members to the list at the 
same time. The loop can get the infor­
mation from your keyboard or another 
disk file . 

Once you have entered your data, 

you'll be in mailing-label heaven. You'll 
also be able to take advantage of BAS­
IC09's GET and PUT statements . ( Ex­
tended Color BASIC, eat your heart out.) 
To print the first mailing label in your 
array to the screen, simply use the 
following line: 

PUT lH, Lionlist(l) 

If you've entered all the names and 
you want to print a hard copy of your 
entire mailing list, all you need is this 
code: 

DIM printer:BYTE 
OPEN tlprinter, "/p" 
PUT tlprinter, Lionlist 
CLOSE tlprinter 

While developing my KISSDraw 
tutorial series, I used a similar technique 
with BASIC09 TYPE and PUT statements 
in a drawing program. I called it KISS­
Draw Put. I was able to increase the 
speed of the program and have a place 
to store the pictures, so I could save 

D A 
CONTROLLER 

$99.95* 
'ROM not included IRS DOS 
1.1 ROM- $19.95). 32K 
CoCo Ill only 

• 100% Compatible with existing H/W & S/W 
• No MULTI-PACK required (low power draw) 
• 8K Cache memory (expandable to 32K) 
• Track Reads (programs load up to 2x faster) 
• Two Switched Sockets (supports 8K ROM, 2764/ 

27128/27256 EPROMs) 
• Gold Contacts for reliability 
• Easy Installation (no cutting, soldering, jumpers or 

external wires) 
• Runs under OS-9 with: 

• no-halt read/write 
• interrupts and multi-tasking enabled 
• reliable clock and type-ahead 
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*** *** *** ***COLOR COMPUTER Ill SOFTWARE*** *** *** *** 

CBASIC Ill EDITOR/COMPILER 
The ULTIMATE Color Computer Ill BASIC COMPILER!!! 
H you want to wri te fas t efficient machine language progra ms and you don't 

want to spend the next few years trying to learn how to write them in Assembly 
language or with a cheap compiler, then CBASIC JIJ is the answer!!! 

CBASIC III is the only fully integrated Basic Compiler a nd Program Editing 
Sys tem avai lable for the Color Computer 3. It wi ll a llow you to take full advantage 
of all the capabilit ies ava ilable in your CoCo-3 includ ing 512K RAM, witho ut 
having to spend years trying to learn assembly language programming. CBASIC 
IIJ allows you to create, edit and convert progra ms from a language yo u are 
a lready fami liar wi th E nhanced Disk Color Basic, into fast efficient machine 
language programs easily and quickly. CBASIC IIJ supports a ll the enhanced 
hardwa re available in the CoCo-3, including !·!i-R es G raphics, & Screen d1splays, 
Extended Memory and Interrupts (Keyboa rd , T imer, Se ria l & Clock). We even 
added adva nced commands no t ava ilable in Basic to give you a level o f con tro l 
on ly avialable to very advanced Machine La nguage Programmers. Plus we made it 
exceptio nally easy to use, not like some other compilers. CBASIC III is the 
fri endliest and easiest compiler ava ilable fo r the Colo r Computer III. 

CBASIC III is a powerful tool fo r the Beginner as well as the Advanced Basic 
or Machine Language programmer. Yo u can writ e programs wi tho ut havi ng to 
worry about the Stack. DP Register, memory alloca tions and so on, because 
CBAS!C III wi ll handle it fo r you automatica lly. For Advanced users, CBASIC III 
will le t you contro l every aspect o f your program, even gene ra ting machine code 
d irectly in a program eas ily. 

CBASIC Ill fea tures well over 150 Compiled Basic Commands and Functions 
that fully support Disk Sequentia l and Direct access fil es, Tape, Print er and 
Screen 110. It supports ALL the High and Low Resolutio n G raphics, Sound, Play 
and String Opera tio ns ava ilable in Enhanced Colo r Basic, including G raphics 
H/GET, H/Put, H/Piay and H/DRA W, a ll with 99.9% syn tax compat ibility. 
CBASIC III also supports the built in Seria l 1/0 po rt with separa te progra mmable 
print er & seria l 1!0 baud ra tes. You can send and receive da ta wi th easy to use 
PRINT, INP UT, INKEY, GETCHAR and PUTCHA R commands. 

CBASIC makes full usc of the powerful and Ocxiblc G IMI chip in the Colo r 
Comput er 3. It will fully utiliz.e the 128K of RAM ava ilable and insta ll 2 U lt ra 
Fast Ramdisks if 512K IS ava tlable, for program Crcauon, Ed 111ng and 
Com pilatio n. Yo u can easily access all 512K of memory in a Compiled progra m 
thru seve ral extended memory co mmands tha t can access it in 32K o r BK blocks 
and single o r double bytes. . 

CBASIC has its own co mpletely integra ted Basic Program Ed itor wh1ch a llows 
you to load, edit or create programs fo r the compiler. It is a full fe a tured edito r 
des igned specifically fo r writing Basic programs. It has block move. and copy. 
program renumbering, auto matic line number genera tio n, screen ed1llng, pnnter 
contro l and much mo re. 

The documentation provided wi th CBASIC III is an 8 1/2 by 11 Spira l Bo und 
book which contains approximatly 120 pages of real info rmatio n. We went to 
grea t lengths to provide a manual tha t is not o nly easy to use and unders tand, but 
complete and co mprehensive enough fo r even the most sophistica ted user. 

CBASIC III is the most expensive Color Basic Compiler o n the marke t, • nd 
well woph the investment. You can buy a less expensive co mpiler fo r your 
CoCo-3, and then find o ut how difficult it is to usc, o r how limit ed its featu res are. 
Then you' ll wish you had bo ught CBASIC Ill in the first place. Dollar for dollar, 
CBASIC III gives you more than any o ther compiler ava ilable. If you ca n find a 
better CoCo-3 Basic Compiler then buy it!!! 

Requires 128K & Disk $ 149.00 

DATAPACK Ill PLUS V1.1 
SUPER SMART TERMINAL PROGR AM 

AUTOPILOT & AUTO-LOG PR OCESSOR S 
X -MODEM DIRECT DIS K FILE TRANSFER 
VT-100 & VT-52 TERMINAL EMULA TION 

• No los t d a ta even a t 2400 Ba ud o n the CO C0 - 3 Ser ia l 1/ 0 port. 
• 8 Disp lay Fo rmats, 32 / 40 /64/80 column s a t 192 o r 225 Res. 
• SO K T ex t Buffer whe n using the Hi - Res Te x t Disp lay & Di sk. 
• AS CII & BINARY disk file tra nsfer suppo rt v ia XMO D E M. 
• Directly record receive data to a di sk file (Da ta Logging). 
• VT-100 terminal emulation fo r VAX, UN IX a nd o th e r syst e ms. 
• VT- 100/52 cursor keys, position, in se rt / dele te, PF & Alt. keys . 
• Progra mmable Wo rd Length , Par it y, St o p Bit s a nd ba ud ra tes. 
• Comple te Full and Half Duplex ope ra tion, with no ga rb led d a ta. 
• 9 Va ri able length , Progra mmablc_~acro Key buffe rs. 
• Progra mmable P rinter ra tes fro m 11 0 to 9600 b a ud. 
• Send Files di rect ly fro m the Buffe r, Mac ro Keys o r Disk. 
• D ispla y o n Screen or Print the co nt e nt s o f the B uffe r. 
• F reeze Displa y & Review info r ma tio n On Line with no d a ta loss. 
• Built in Comm a nd Menu (Help) Disp lay. 
• Bui lt in 2 Dr ive Ramd isk fo r 5 12K RAM suppo rt a nd m uc h mo re, 

Suppo rts: R.S . Modcm- Pak & Delu xe RS-232 P a k, even with Disk. 
Requires 128K & Dis k , $ 59.95 

EDT/ASM Ill 
128/512K DISK EDITOR ASSEMB LER 

EDT/ASM Ill is a Disk based co-resident T ext Ed ito r & Assembler. It is 
designed to take advantage o f the new fea tu res ava ilable in th e CoCo-3 wi th e ither 
128K or 512K of memory. It has 8 display fo nnats fro m 32/40/64/80 columns by 24 
lines in 192 o r 225 Resolution, so you usc the bes t display mode whether you are 
using an RGB or Composi te mo nitor o r even a TV fo r your display. Plus yo u can 
select any fo regro und or background colors or even mo nochro me display modes. 
It will even support512K by adding an auto matic 2 drive U ltra Fast Ramdisk fo r 
lightning fast assembly of program source code larger than memory. There IS a lso 
a free standing ML Debug Monitor, to help you debug yo ur assembled programs. 
EDT/ASM III has the most powerful, easy 10 use Text Ed ito r ava ilable in any 
Editor/Assembler package fo r the Colo r Computer. 
• Supports Local and Global string search and/or replace. 
• Full Screen line edit ing with immedia te line update. 
• Easy to usc Single keys troke ed iting comm ands. 
• Load & Save standand ASCII fonna tted fil e formats. 
• Block Move & Co py, Insert , Delete, Overtype. 
• Create and Edit files la rger than memory. 

The Assembler port ion o f EDT/ASM III features include: 
• Supports the full 6809 instruction set & cross assembles 6800 code. 
• Supports Condi tio nal IF !THEN/ELSE assembly. 
• Supports Disk Library file (include) up to 9 1cvels deep. 
• Supports standard Motoro la assembler d irec tives. 
• Allows multiple values for FCB & FOB directives (unlike R.S. EDT/ASM) 
• A llows nsse mbly fro m the Edito r Bu ffer, D isk o r both. 

Requires 128K & Disk $59.95 

TEXTPROIV 
"The ADVANCED COC0-3 Word Processing System" 

• 9 !·!i-Res Displays fro m 58 to 212 columns by 24 lines in 225 Res. 
• O n Screen Display o f Bold , Ita lic, U nderl ine & Double W id th pri nt. 
• Up to 8 Proportio nal Characte r Sets Suppo rted wi th Jus tifica tion. 
• Up to 80 Programmable Functio n Keys & Loadablc Functio n key se ts. 
• Fully Buffered keyboard acce pts data even dui ring d isk access. 
• A utoexecute S tartup fil es fo r easy print er & system configura tion. 
• 8 Pre-Defin ed Prin te r funct ion commands & 10 Progra mmab le ones. 
• Supports Library files fo r unlimited pri nting & configura tio ns. 
• D isk file record access fo r Mail Merge & Bo iler Pla te printing. 
• Comple tely Auto ma tic Justifica tion, Centering. Fl ush left & right. 
• Change indents, margins, line lengt h, e tc. anyt ime in t~c text. 
• Crea te and Ed it files la rger than memory, up to a full d1sk. 
• Eas ily imbed any number o f print er fo rma t and cont rol codes. 
• Built in U ltra Fast 2 d rive Rfu'v!DISK fo r 5 12K support. 

lT::XTPRO IV is the most advanced word processing system ava ilab le fo r the 
COC0-3, des igned fo r speed , Ocxability a nd extensive document processing. It is 
no t like mos t of the o ther word processing programs ava ilable fo r the Colo r 
Computer. If you are looking fo r a simple word processor to writ e lett ers or o the r 
short documents, a nd never expect to use multiple fon ts o r proporr iona l spacing. 
then most likely you 'll be better o ff v.i th one o f the o ther simpler word processors. 
But, if yo u wa nt a powerful word processor wi th extensive document formatt~ng 
fea tures to handle la rge documents, term papers, manuals, complex fo rm atttn g 
problems and letter writing. then TEXTPRO IV is what your looking fo r. It wo rks 
in a tOia lly d iffe re nt way than most word p rocessing progra ms. It uses sim ple 2 
cha rac ter abbrevia tio ns o f words or phrases fo r commands and fo rmatting 
info rm atio n th a t you imbed direc tly in your text. There are over 70 d iffere nt 
forma tt ing comm ands you ca n use witho ut eve r leavi ng the text your work~ng on. 
There are no time comsuming, and oft en fru stra ting menu chases, yo u are In total 
control at a ll times. Yo u ca n see what the fo rmatted docume nt wi ll look like 
before a single word is ever printed o n your printer. Including margins. headers, 
footers, page numbers, page breaks, column fo rma tting, j us tificat io n, a nd Bold , 
It ali c, Underline, Double Width, Superscri p t and Subscrip t characte rs right o n the 
scree n. 

TEXTPRO IV can even support LASER PRI NTERS wi th proportio nal fo nts, 
take a good look a t this AD? It was done wi th TEJ>.'TPRO IV on an O K! DATA 
LASERLI NE-6 lase r printer!!! A ll the cha rac ter se ts used on th1s A D are 
propo rt ional spaced characters . a ll centering, justifica tio n, and tex t printing was 
perfo rmed auto ma tica lly by T EXTI'RO IV. 

Re quires 128K & Dis k $89.95 

H 1-RES Ill Screen Commander 
The DISPLAY you wanted but didn't get on your CoCo-3 

• 54 D ifferent Character .Sizes ava ilable fro m 14 to 212 cpl. 
• Bo ld, Italic. U nderline, Subscri pt, Superscript and Plain character styles. 
• Double Width , Do uble Height and Q uad width characte rs. 
• Scroll Pro tect form l to 23 lines o n the screen. 
• Mixed Text & G ra phics in HSCREEN 3 mode. 
• PRII\'T@ is ava ilable in a ll cha racter sizes & s tyles. 
• Programmable Auto ma tic Key repea t fo r fas t editing. 
• Full Contro l Code Keyboard supported . 
• Selectable Charac ter & Background co lor. 
• Uses only 4K of Extended (2nd 64K) o r Bas ic RAM. 
• Writt en in U ltra Fas t Machine Language. 

I-ll -RES III wi ll improve the standard display capabi lit ies o f the Colo r 
Computer 3. even the 40 and 80 column displays have several features missing. 
For example, you can' t use PRif\T"f@ o r have d iffe rent charac ter sizes o n the. same 
screen, even when mixing text and gra phics wi th the I-IPRI1\'T comma nd . !·It -RES 
III ca n give you the kind o f display you always drea med abo ut h avtng o n you r 
CoCo-3, wit h a wide variety o f display optio ns tha t you ca n eas tly use wt th your 
Basic or ML programs. . . . 

HI-RES III is to ta lly co mpatible wi th E nhanced Color Bas te and tts opcra t1 o n 
is invisib le to Basic. It simply replaces the norma l screen d1splay wtth an 
extremely versa tile display package. With the full contro l code keyboa rd, you can 
co ntro l many of HI-RES III extended functi o ns with just a co uple o f simple 
keystrokes. 

Requires 128K Tape or Dis k $34.95 

512K RAMDISK & MEMORY TESTER 
RAM D ISK is a n ALL Machine Language progra m that wi ll give you 2 ULTRA 

High Speed Ram Dis ks in you CoCo-3. It d<:cs no t need or req uire the OS-9 
opera ting sys tem. It works with R.S. DOS V l.O o r Vl.l and 1t IS completely 
compatib le with E nhanced Color Disk Basic! Plus it a llows your CoCo-3 to run a t 
double speed all the time even for noppy d1sk access !!! It Wl ll no t d1sappc~ r whe n 
you press rese t like some o ther ramdisk programs. The MEMORY tester IS a fas t 
ML program to test the 5 12K ra m. It perfo rms severa l bit tests as well as an 
add ress tes t so you know that yo ur 512K of memo ry is working perfectly. 
_ _ ____ _ R equires 512K & Dis k $19.95 

"The SOURCE Ill" 
DISASSEMBLER & SOURCE CODE GENERATOR 

1l1e SO URCE 111 will a llow you to easily Disassemble Colo r Comput er 
machine language programs Directly from Disk and generate bea utiful , Asse mb ler 
compatible Sou rce code. 
• Automatic label genera tion a nd a llows specifyi ng FCB, FOB and FCC areas. 
• Disassemble programs Directly from disk, un like o ther disassemblers . 
• A utomatically loca tes Begin, E nd and Executio n address. 
• O utput D isassembled list ing with labels to the Printer, Screen or bo th. 
• Generates Assembler source fil es directly to disk o r prin ter. 
• Bu ilt in Hex/Ascii dump/display to loca te FCB, FCC & FOB areas. 
• 8 Selectable Display fo rmats 32/40/64/80 co lumns in 192 o r 225 Res. 
• Selectable Foreground & Backgrou nd colors & Printer Baud ra tes. 
• Built in Disk Directory a n Ki ll fil e commands. . 
• Menu disp lay with s ingle key commands fo r smoot h, Easy operation. 
• Written in Ult ra Fast Machine Language. 

Requires 128K & Dis k $49.95 
To order products by mail, send check or money o rder fo r the amo unt of 

purchase, plus $3.00 for shipping & handling to the address below. 
To Order by VISA, MASTER CARD or COD ca ll us a t (702) 452-0632 

(Mo nday thru Sa turd ay. Sa m to 5pm PSI) 
CER- COMP LTD . 

5566 Ri co ch e t Av enu e 
Las V eg as, Nevad a 89110 

(702) 452-0632 
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Uritten by BiLL Vergona 
Copyright (c~ 1SBB by Cer-Co•p Ltd 

Screen Display Fonts 
Window Master supports up to 54 different character sizes on 

the screen with 5 different character styles. You can have Bold, 
Italic, Underlined, Super-Script, Sub-script or Plain character 
styles or any combination of them in any character size. You 
can also change the text color and background at any time to get 
really colorful displays. 

Fully Basic Compatible 
Window Master is fully compatible with Enhanced Color 

Disk basic with over 50 Commands & functions added to fully 
support the Point & Click Window System. Window Master 
does not take any memory away from Basic, so you still have all 
the Basic Program memory available. 

Hi-Resolution Displays 
Window Master uses the full potential of the Color 

Computer 3 display by using the 225 vertical resolution display 
modes instead of the 192 or 200 resolution modes like most 
other programs. It uses either the 320/16 color mode or the 
640/4 color display to give you the best display resolution 
possible, and can be switched to either mode at any time. 

Mixed Text & Graphics 
Window Master fully supports both Text & Graphics displays 

and even has a Graphics Pen that can be used with HLINE, 
HCIRCLE, HSET and more. You can change the Pen width & 
depth and tum it on or off with simple commands. We also 
added Enhanced Graphics Attributes that allow graphics 
statements to use And, Or, Xor and Copy modes to display 
graphic information. With the Graphics enhancements added 
by Window Master, you could write a "COCOMAX" type 
program in Basic! In fact we provide a small graphics demo 
program written in Basic. 

Event Processing 
Window Master adds a powerful new programming feature to 

Basic that enables you to do "Real Time" Programming in Basic. 
lt"s called Event Trapping, and it allows a program to detect and 
respond to certain '"events" as they occur. You can trap Dialog 
actiVIty, Ttme passage, Menu Selections, Keyboard activity and 
Mouse Activity with simple On Gosub statements, and when the 
specified event occurs, program control is automatically routed 
to the event handling routine, just like a Basic Gosub. Mter 
servicing the event, the sub-routine executes a Return statement 
and the program resumes execution at the statement where the 
event occured. 

Enhanced Editing Features 
Window Master adds an enhanced editor to Basic that allows 

you to see what you edit. It allows you to insert & delete by 
character or word, move left or right a word or character at a 
time, move to begin or end of line. toggle automatic insert 
on/off or just type over to replace characters. The editor can 
also rec11ll the last line entered or edited with a single key stroke. 
You can even change the line number in line to copy it to a new 
location in the program. 

Window Master Features 
Multiple Windows 

Window Master supports multiple window displays with up to 
a maximum of 31 windows on the screen. Overlapping windows 
are supported, and any window can be made active or brought to 
the top of the screen. Windows can be picked up and moved 
anywhere on the screen with the mouse. There are 6 different 
Window styles to choose from and the window text, border and 
background color is selectable. 

Pull Down Menus 
Menus are completely programmable with up to 16 menus 

available. They can be added or deleted at any time in a 
program. Menu items can be enabled, disabled, checked or 
cleared easily under program control. Menu selection is 
automatically handled by Window Master & all you have to do 
is read a function variable to find out which menu was selected. 

Buttons, Icons & Edit Fields 
Each Window can have up to 128 buttons, Icons or Edit fields 

active, if you can fit that many. Buttons, Icons and Edit field 
selection is handled automatically by Window Master when the 
mouse is clicked on one. All you have to do is read a Dialog 
function to find out which Button, Icon, or Edit field was 
selected, its very simple. 

Mouse & Keyboard Functions 
Window Master automatically handles the Mouse pointer 

movement, display and button clicks. It will tell you the current 
screen coordinate, the local window coordinate, window number 
the mouse is in, the number of times the button was pressed, 
which window number it was clicked in and more. The 
Keyboard is completely buffered, and supports up to 80 
programmable Function keys that can contain any kind of 
information or command sequences you can imagine. You can 
load and save function key sets at any time. So. you can have 
special sets of function keys for different tasks. The "'Ctrl "" key is 
supported so that you have a full control code keyboard 
available. 

Window Master Applications 
Window Master pushs the Color Computer 3 far beyond its 

normal capabilities, into the world of a "User Friendly' 
operating enviomment. We are already planning several new 
programs for use with Window Master. So you don't have to 
worry about having to write all your own programs. And don't 
forget that many existing Basic and M.L. programs will run 
under Window Master with little or no changes. The 
Possibilities for Application programs are endless: Spread 
Sheets, Word Processing, Communications, Education, Games, 
Graphic Design, Desk Top Publishing and on and on. 

Hardware Requirements 
Window Master requires 512K of memory, at least 1 Disk 

Drive, a Hi-Res Joystick Interface and a Mouse or Joystick. 

Technical Assistance 
If you run into difficulty trying to use some of Window 

Master's features, we will be happy to assist you in any way 
possible. You can write to us at the address below or call us 
between lOam and 2pm Pacific Standard Time for a more timely 
response. Sorry, no collect calls will be accepted. 

Ordering Information 
To order WINDOW MASfER by mail, send check or money 

order for $69.95, plus $3.00 for shipping & handling to the 
address below. To order by VISA, MASTERCARD or COD 

call us at (702)-452-D632 
(Monday thru Saturday, 8am to Spm PSI') 

CER-COMP Ltd. 
5566 Ricochet Avenue 

Las Vegas, Nevada 89110 
(702)-452-0632 
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Your 

Subscription 

Your copy Of THE RAINBOW is 
sent second c lass mail. You 
must notify us of a new address 
when you move . Notification 
should reac h us no later than 
the 15th of the month prior to 
the month in which you change 
your address. Sorry , we cannot 
be responsible for sending 
another copy when you fail to 
notify us. 

Your mai l ing label also 
shows an account number and 
the subscription expiration 
date . Please indicate this ac­
count number when renewing 
o r cor respondi ng with us. It 
will help us help you better and 
faster . 

For Canadian and other non­
U.S. subscribers, there may be 
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different from our editoria l of ­
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The Falsoft Building, P 0 Box 
385, Prospect. KY 40059 . This 
applies to everyone except 
those whose subscriptions are 
through our distributor in Aus ­
tralia. 
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them to a disk file and reload them later. 
Much of the increased speed came from 
the BASIC09 GET and PUT statements. 
With the GET and PUT statements, no 
data conversion was needed. An exact 
copy of the bytes in your structure is 
written to the screen. 

What Is a Line? 
To show you how we can apply the 

techniques used in the mailing list to a 
drawing program, we must define and 
draw a line. To draw an object that 
looks and acts like a line, we need a tool 
- a pen perhaps. For now, we'll assume 
the line starts where the pen is resting 
and runs to another location on the 
screen defined by horizontal and verti­
cal pixel address. The first thing we need 
is a data-type definition for our line. 

Since we will also want to draw bars , 
boxes and circles, etc., let's keep our 
definition generic. We will define a data­
type-named object in the following 
manner: 

TYPE object=DCode,HorP,VerP: 
INTEGER 

Then , we will reserve a place in 
memory to store it with a DIM statement 
and name our new variable pen. 

DIM pen:object 

We now have a place to store the pen 
we could use to draw a line. To use it, 
we must define our line and initialize it 
in memory. Within OS-9, all drawing 
primitives are defined by the escape 
code, $18, followed by an additional 
byte. To put a line on the screen, send 
$18 followed by $44. That means 
$1844, followed by a coordinate pair, 
is a line: 

pen.DCode:=$1844 
pen.HorP: =100 
pen.VerP:=50 

We now have a line stored in Memory 
Variable pen that is waiting to happen. 
To make it happen, we must PUT it on 
the screen: 

PUT IH, pen 

Since we will want to redraw that line 
later, we need to save a starting loca-

tion. We will name a new data type 
orgin to complete the mission. We will 
name our variable handle. 

TYPE o rg i n=DPSCode, Han X, HanY: 
INTEGER 
DIM Handle:orgin 

The data field named DPSCode holds 
the OS-9 code required to position the 
data pointer on your screen, $1840. The 
fields, Han X and HanY, store the starting 
location of our line. After we have 
reserved a place in memory, we can 
store the starting point for our new line: 

Handle.DPSCode:=$1840 
Handle.HanX:=0 
Handle.HanY:=0 

We can then draw our line with two 
lines of code: 

PUT IH, handle 
PUT IH, pen 

Since that is too complicated, we can 
design a new data type to hold the 
starting location, the pen and the end 
point of our line. Since the two lines 
above will draw a line on the screen, 
when we run them, Drawing seems like 
a natural name for our new data type: 

TYPE Drawing=Loc:orgin; tool: 
object 

We will name the field containing the 
starting point Loc (short for \ocation) 
because that what it contains. Likewise, 
we will call the field that holds our pen 
tool. Think of it this way: a pen in 
motion (at least in the right hands) is a 
tool. After we have defined the objects 
we will draw, we need a place to store 
our artwork. We will call our work 
Picture (although it is really an array 
of drawings). This statement reserves 
I ,200 bytes of memory for a picture 
made up of up to I 00 individual objects: 

DIM Picture(100) :Drawing 

Now, here's the magic. To draw your 
picture, all you need to type is the 
following: 

PUT IH, Picture 

What you've read here only scratches 
the surface of BASIC09. It is easy to use 
and fast. I hope you'll join us. &:\ 
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Hamming It Up 

By William Barden, Jr. 
Rainbow Contributing Editor 

Lots of CoCo nuts and computer hobbyists also enjoy 
a hobby called amateur (or "ham") radio . If you picture 
a trucker tooling down Interstate 20 with cab-mounted 

twin antennas flying, you're on the wrong track. Ham radio 
is not that. Ham radio is also not represented by those 
interference bars on your television, or the mysterious voice 
that occasionally comes out of your stereo talking about 200 
watts into a tri-band beam. And, although my cynical spouse 
might disagree, ham radio is not characterized by overweight 
individuals who wear "handie-talkies" on their belts and step 
on their too-long pants cuffs as they smoke Camel cigarettes 
and eat pastrami sandwiches. 

The New Amateur Radio 
In the past , ham radio may have been characterized by 

some of these things. However, that trucker was operating 
a CB radio, the stereo interference was probably the fault of 
the electronics manufacturer, and there are thin, well-dressed 
yuppie hams . There has been a resurgence of interest in ham 
radio, and here are some of the fascinating things ham radio 
lets you do today: 

• Packet radio communications allow communication with 
other hams over hundreds of miles using a computer 
keyboard and screen. 
• Store and forward messages sent around the world by 
amateur satellites. 
• Slow-scan television enables you to send facsimile pictures 
anywhere in the world. 

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 analysis and managing projects for computers 
ranging ji-om mainframes to micros. 

• Fast-scan local television enables you to transmit standard 
television pictures, even color, over dozens of miles. 
• Bulletin Board Systems nationwide can be accessed just as 
easily as Delphi and CompuServe, but without charges. 
• Autopatch capability allows you to use telephones lines 
from your car without a cellular telephone. 
• Radio teletype communication with other hams, nationwide 
or worldwide. 
• Computer decoding and transmission of Morse code and 
radio teletype transmissions. 
• Reception and display of NOAA ahd foreign weather 
service satellite pictures displaying many parts of the earth 
from space. 
• Reception of voice and live television from shuttle flights 
- un-edited by the networks. 

In addition to these new activities, there are sti ll the 
mundane activities that have been around for years -
bouncing signals off the moon for communication, using 
meteor trails for communication with "line-of-sight" 
equipment, reliable voice communication around the world, 
contests, rag-chewing and iocal clubs. 

The nice thing about ham radio these days is that 
computers are becoming integrated into the hobby. Whereas 
in the old days hardware experts ruled the clubs, today you're 
likely to find a programmer giving a club presentation on a 
new packet radio protocol. The CoCo is right in t here, being 
used for a variety of purposes. It's a friendly companion for 
ham radio because it generates little interference. 

The Equipment You11 Need 
Since you already have the computer, you're about half­

way there with amateur radio hardware. Of course, you don't 
really need a computer to do basic voice communication with 
other hams, but I'm assuming that you'll want to be involved 
in some of the activities that I already mentioned - most 
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of which do requi re a computer. Here's a thumbnail sketch 
of what you'l l require in addition to your CoCo system: 

• A radio transceiver for the high-frequency amateur bands. 
Known as a "rig," this device is not only a short-wave radio 
receiver, it also contains a transmitter (hence, transceiver). 
Transceivers are high-quality radios that receive Morse code 
and voice. Typical cost for older equipment is $300 to $1000. 
Typical cost for new equipment is $500 to $2000. With this 
rig, you can operate world-wide. Forget the transceiver if 
your interests are only in local (50-mile radius) communica­
tions - see the next item. 
• A rad io transceiver for very-high and ultra-high frequency 
amateur bands. This device is similar to the high-frequency 
rig, but is typically lower power (five to ten watts versus 
hundreds of watts for the hf rig), smaller (half the size of a 
small book) , and easier to use. Since these devices can be he ld 
in your hand, they are known as handie-talkies or hts. With 
this rig, you can communicate locally, using voice, packet 
radio or other modes . Typical cost for new equipment is $200 
to $800. 
• An antenna. For high-frequency rigs, the antenna must be 
physically large - typically 70 feet of a single wire strung 
between your house and a tree, a vertical pole (like a flagpole), 
or a beam (like a large television antenna with fewer 
elements). Typical costs - $10 to hundreds of dollars . For 
VHF and UHF handie-talkies, you'll have a built-in whip 
antenna, although you might want to add a small outside 
antenna for $20 or so . 

That's all you need for the basic amateur station. However, 
for other activities you may want to get the following: 

• A packet radio . This is a device like a computer, but without 
a keyboard, that sends bursts of text data. It's most often used 
on the VHF and UHF frequencies. Your computer is used 
primarily as a "dumb terminal" to receive and transmit the 
text. It will cost about $200 to $400 new. 
• Radio teletype and code equipment. This equipment 
interfaces to your computer so that you can send and receive 
radio teletype. You can send and receive Morse code without 
this equipment, but it's necessary for radio teletype work. 
Software is included with the equipment. The package costs 
about $80 to $200. 
• Special antennas for satellite communication. If you're 
interested in this phase of amateur rad io, you'll need to have 
a special purpose antenna. More elaborate systems even track 
the satellite automatically. The prices range from $20 to $300. 
• Slow-scan television equipment. Not as cost ly as you might 
think - your computer can be utilized to display the pictures, 
and about the only thing that's needed is an interface between 
the transceiver and computer. The cost is about $50 to $200. 
• Fast-scan television equipment. Although television 
cameras will cost about $200 to $1000, the remaining 
equipment is not that expensive - about $200 to $400. The 
additional equipment converts the camera output into a 
miniature television station. 
• Other special-purpose equipment - from $.99 to $50,000. 

A hint about equipment: Many hams buy off-the-shelf 
equipment; other hams make their own. There are many 
magazines devoted to ham radio that offer equipment 
designs, even to the extent of providing kits of parts. It's 
possible to bu ild a fully functioning ham station with receiver 
and transmitter that can use Morse Code to communicate 
world-wide - all for under $100! 
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A - N -
B 0 
c ...... . p .--. 
D Q --.-
E R .-. 
F .. -. s 
G T 
H u .. -
I v ... -
J --- w --
K -.- X -.. -
L .- .. y --.-
M z 

l ---- period .-.-.-
2 .. --- comma --.. --
3 ... -- ? .. --.. 
4 .... - error 
5 dash .... -
6 wait . -... (AS) 
7 end msg .-.-. (AR) 
8 transmit -.- (K) 
9 sign off ... -.- (SK) 
0 

Table 1: International Morse Code 

And Now the Catch ... 
Ah, government red tape. The radio spectrum, like other 

resources, is finite . There's intense competition among the 
broadcast industry, commercial radio services, radio 
equipment manufacturers, the cellular phone industry and 
others to carve up that spectrum into usable parts. Because 
of this, amateur radio is allocated ham bands. To operate in 
these ham bands, you'll need an amateur radio license. And 
to get that license, you must pass a test to prove that you 
know how to use the ham bands responsibly. 

A little history: For years hams were policed by the Federal 
Communications Commission for purity of signals, proper 
operating procedures, and proper language. (While you could 
say, "Frankly, Scarlett, I don't give a darn," the movie version 
would not be permitted .) When the CB band was established 
for the general public, policing was discarded and chaos 
ensued - foul language, illegal power limits, interference to 
other stations, and the like. Because of this debacle (and FCC 
budgets), amateur radio today is less stringently policed, and 
qualifying tests are easier. You can learn enough in a weekend 
to get a Novice license - the lowest level of amateur radio 
license. All of the I I 0 possible questions for this 30-question, 
multiple choice test are published. In fact, though it's not the 
right way to do it, many aspiring hams memorize the correct 
answers to the pool of all I I 0 questions. 



And Now for Another Catch ... 
The FCC recently extended Novice privileges so that vo ice 

is permitted on so me high-frequency band s (previously only 
code was allowed on these bands). Therefore, with a weekend 
of work, you can have your Novice license and be ready to 
operate world-wide or locally. However, there's a catch. 

When amateur radio was first initiated, the FCC required 
the knowledge of Morse code. In those days , Morse code 
communication was used extensively and was the most 
reliable form of communication when faced with static and 
noi se. Also, the FCC thought a pool of code-trained 
operators would be a boon during war time, and indeed , that 
turned out to be the case during World Wars I and II and 
the Korean War. 

Today, Morse code is still widely used on ham bands. Using 
code under the right conditions, it's possible to contact other 
hams anywhere in the world with as little as five watts of 
power. However, while more sophisticated equipment 
probably eliminates the need for a pool of highly-trained 
Morse code operato rs, the Morse code requirement remains 
a part of the licensing test. Not only does an aspiring Novice 
have to pass the written test, he or she must receive code at 
five words per minute. The next level, General class, of license 
requires reception of code at 13 words per minute. The 
highest amateur radio license, Amateur Extra Class, requires 
recept ion of plain text code at 20 words per minute. 

Believe it or not, it is possible to learn to decipher Morse 
code in a weekend - well enough to pass the Novice test, 
anyway. The rest of this column offers you a program that 
teaches Morse code. 

The Parameters of Morse Code 
The International Morse code used on ham bands and 

given in the tests is a modification of the original code used 
by Samuel Morse of telegraph fame. As you're aware from 
watching the Late Movie , telegraph code is a series of clicks. 
Ham-band Morse, though, consists of a series of long and 
short tones. While a short tone is called a dot, a longer tone 
is called a dash. The basic dot length is the standard unit used 
for timing. A dash is three times the length of a dot. The 
spacing between a dot and dash is one dot length. The spac ing 
between individual characters is one dash length, or three 
dots. The spacing between words or groups is seven dots. 

The code for alphabetic characters, digits and commonly 
used punctuation is given in Table 1. 

Note that all alphabetic characters are uppercase only. 
There are many more special characters, but these wi ll handle 
almost all text received and will suffice for the FCC code tests. 
The code test is a multiple choice test about the text received 
(i.e., the amateur's name, location, etc.). A typical text might 
look like the this: 

WD6CTY DE K9BCA - HELLO, JOHN . NAME HER E 
IS FRANK. 

WE ARE LOCATED IN INDIANAPOLI S. RU NN ING 
100 WATTS 

WITH AN END FED ZEPP. THE WEATHER HERE 
IS RAINY. 

BACK TO YOU, JOHN. AR WD6CTY DE K9BCA. K 

A typical sentence (such as The quick brown fo x jumped 

NEW FOR OS-9™: FORTH09 TM 

from D. P. JOHNSON 
FORTH09 is a FORTH-83 Standard implementation specially taylored for OS-9. Includes the double number extension 
word set, system extension word set, complete forth 6809 assembler and more. Programs written in forth can instantly be 
saved as compact executable machine language modules . The FORTH09 system runs on any level I or level II OS-9 (6809) 
machine with at least 32k of available memory and one disk drive. Saved Forth09 application code is romable, reentrant and 
fully position independent, requiring as little as 3k for a smal l program . Where maxi mum speed is required the user can force 
small code words to be automatically compiled as in line code rather than subroutines. Supplied with complete printed docu ­
mentation . $150.00 (+ $3 S&H) Specify disk format if other than CoCo OS-9 format desired. 

Other OS-9 SOFTWARE from D. P. JOHNSON 
L 1 UTILITY PAK - Contains 40 useful utilities that run under both level I and II OS-9 . Included are a complete set of '"wild card'' fi le handling 
utilities, a disassembler, a disk sector editor, and the MacGen command language compiler. MacGen wil l allow you to generate many useful 
command macros in minutes , much more useful than procedure files. Macro source is included for a macro to implement an archival backup 
type function. $49 .95 
L2 UTILITY PAK - Contains a Level II '"printerr'' function that also shows the pathname being searched for when '"not found'" or per­
mission type errors occur. Also contains level II software ram disk driver. Ten other utilities included, some useful for level I also . $39.95 
L1+L2 COMBINATION PAK both of above together for $75.00 
SDISK - Standard disk driver module replacement allows full use of 40 or 80 track double sided drives with OS-9 Level I. Full compatibi lity with 
CoCo 35 track format and access all other OS-9 non-CoCo formats. Easy installation . $29.95 
SDISK+BOOTFIX - As above plus boot directly from a double sided diskette . $35.95 
SDISK3 - Level II version of SDISK driver. Same features as leve l I (except bootfix not required to boot from double sided). $29.95 
PC-XFER UTILITIES - Programs to format and transfer fil es to/from MS-Oostm diskettes on CoCo under OS-9 . (Requires either SDISK or 
SDISK3 to run depending on which level of OS-9 you are using) $45.00 
MSF - MS-DOS disk format file manager. More complete file transfer capabi ltites for Ieveii I only. (Requires SDISK3 to operate). 
Now supports 720K 5-1/4'" and 3-1 /2'" MS-DOS Formats. $45.00 MSF+SDISK3 together $65.00 
All diskettes are in CoCo OS-9 format unless otherwise requested; other OS-9 formats can be supplied for $2 .00 additional charge. All orders must be prepaid or 
COD, VISN MC accepted, add $1.75 S&H for first software item, + .25 for each additional item, additional charge for COD. 

D. P. Johnson, 7655 S.W. Cedarcrest St., Portland, OR 97223 (503) 244-8152 (For best service cat l between 9- 11 

AM Paci fic Time. Mon.-Fri .) 

OS-9 is a trademark of Microware and Motorola Inc. , MS-DOS is a trademark of Microsoft, Inc .. FORTH09 is a trademark of D. P. Johnson 
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over the lazy dog's back.) would be encoded with the spacing 
shown in Figure I . 

Note that the Morse code is a very efficient code. The most 
commonly used characters are the shortest. For example, the 
letter E is the most commonly used letter in the English 
language, and it is only one dot in length. The infreq uent Z 
is allocated II dot lengths. 

The following equation explains the relationship between 
the number of words per minute (WPM) and the number of 
dots per minute: 

speed (WPM)= dots per minute I 25 = 2.4 x dots per second 

ln Figure I, for example, the total time to complete all 
characters - not counting the period - is 232 dot times 
(assuming each dot is a dot and space) and there are I 0 words. 
If this text is sent at five words per minute, then a minute's 
worth of text is 232 divided by 2 ( 116) dot times. If we divide 
116 dot times by 25, we get 4.6 words per minute - fairly 
close to the formu la. 

In fact, if text is sent at a slow speed, such as five words 
per minute, it's difficult to keep these proportions - the dot 
and dash sound much too long. (A dot is about one-half 
second at this speed.) Therefore, code transmission at this 
speed is often adjusted for a quicker dot and dash , while 
keeping the total number of characters per second the same 
(i.e., there are longer spaces between characters). This works 
to the benefit of new code students, as they have a longer 
time to search their memories for the character. 

A Morse Code Program 
A program to send code groups is easy to implement in 

BASIC. (See Listing 1). The SOUND statement outputs a sound 
for a duration equal to multiples of about one-sixteenth 
second. Since a dot would require 1 I 16 + 1 I 16 or Ysth second, 
the top code speed in BASIC is about 2.4 x 8, or 19.2 words 

dot ~ 11 .-- 1 unit 

dash ~ I I._ 3 uni ts 

T H E 
3 - 3 5 

c K 
3 --- 5 

w N F 

Q 

3-- 5 -----3 

per minute. However, with the overhead of a larger program, 
the effective code speed drops to about 15 words per minute. 
This is enough to get by even the amateur General class code 
test. (CoCo 3 users can use the clock speed up to get about 
70 percent faster code, but I haven't calibrated this.) 

Characters can be encoded in the BASIC program as strings 
of dots and dashes. To make the access time equal for all 
characters, these strings are put into an array called CH$ . (See 
lines 330 to 470 in the listing.) 

The first string group represents alphabetic characters. The 
seco nd group of strings represents the numeric digits. A third 
group of characters are the special characters shown in Table 
I . The special characters can be accessed from the keyboard 
as follows: 

Key 

' 
? 

# 
$ 
space 

Character 

' 
? 

space 

Meaning 
normal period 
normal comma 
normal question mark 
normal dash 
error character - disregard last 
character sent 
AS- wait 
AR-end message 
S K - signing off 
normal space 

The CH$ array has a one-to-one correspondence with the 
ASCII characters. For thc:ise ASCII characters that do not 
have a representation in Morse code, a null (empty string) 
is stored. The output character subroutines are found in lines 
710 to 820 in the listing. The output character subroutine is 
entered with the ASCII character in A$ . This character is 
converted to an index value by ASC ( A$ ) and then used to 
access the CH$ table , which holds the string of dots and 
dashes. If a null string is found, there is no equivalent dot / 

u 
3 

B R 
3---

0 
--3 

3 

X 

3 

o . 

I 
3 

3 

5 

J - 3- u M P E D 
3----3------3-3----5 

0 

L 

0 
---- 3 

K 

I V 
3 - -

A · 
3--3 

G 

5 

E 
3 3 

z 

3 - s 
(PERI OD) 

5 

R T -- -5 -- 3 
y 

3 --
B 

3 
A -- - ---

F igure 1: Spacing for Typical Morse Code Text 
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H E - - 3 - 5 

D 
5 -3 

3 
c 

- 3 - --



dash string, and nothing is done. If the st ring is the 
character is a blank, and a five-dot pause is performed. If 
a va lid string is found, the string is output by using SOUND 
statements . The SOUND command is used to generate either 
a dot or a dash at a specified frequency value. The Frequency 
Value F does not affect the duration of the sound. A one­
do t pause is performed after each dot or dash , and a three­
dot pause is done after each complete character. 

Because there is some overhead in the BASIC program, 
which affects the timing, individual values are used for the 
one-dot pause, three-dot pause, five-dot pause, dot-sound 
duration , and dash-sound duration. These values are 
initialized based upon the code speed required. Arrays D1, 
D3 , D5 , Sl and 53 hold I 2 values, corresponding to code 
speeds of three to 15 words per minute . Variables Ll , L3 , L5, 
T 1 and T3 are set to proper values from the arrays through 
the use of the code speed as an index value. 

Using the Morse Code Program 
Morse Code Trainer is easy to use. Running the program 

clears the screen and prints a title message. The program then 
asks for the SOUND frequency value. Pick a value that sounds 
comfortable to you. If you pick none, a defa ult value of '37 
is used. Following is an example of the title screen and the 
possible responses: 

Morse Code Trainer 
Frequency: '30 
Speed in WPM (3 -15): 15 
Random Groups (R) or Text (T): 

Qf}Sl ·r 1By§J U lBES lftrall<a@G'G 2.0 
Tht bes t 13BS system has just gotlcn better! S.vstcm comes complete and _ 
ready Lo run in le ss thun 5 minutes! Usc the built in mC! nu s or create 1~•• 0 your own, you can even run your own programs or games on-lin e! Complete 't:f b fi 
message system allows ea sy message J)OS ting and retri eving. Co mplete fi le 
Lr:m sfcr sys tem suppor ts X modem and Ymodem as well as kevword searching ~ 
single line and paragraph file description s. System r uns comp1etely in the 

!r~~~~~~~n~r~~<~\;:,n ~d'~~[~~~~sFr~e1'ou r compute r! Also comes with it's own 

512k OS9 Lev-el II Hequ ired ...... ................ ........... ... ..... .... ......... $29 .95 
~ ) - ";[';b-12 2!:£! t01CHlt 

~
-~~~ ~~~l~l~~l~~ed~~!c~~~1 ~~{, ~~,1~'d~s{0~n1d h~tgRC'~v!~~~;n~~;J/~ .. 

~ 
E\en allows you to patch the OS9boot ftl e \\ tthout makmg ,1 

l?. ""'"' new boot disk! Save fi les that have been lost or deleted~ Fi x 

\: Q" ~~~ks 10~9d~:~~l 1l1 ~~di~e~~q0~; ~::t. . ....... S I9. !l5 

DlO ~ l\i{n:o"EtU-9/ r[':r<S'7 

Thi ~ \'CrsaLilc utility will make you r OS9 life n breeze! ,-..~f"~:.:----:l . 
No more will .vou h;n·c to fight With com ]>li cn ted directory ~---=.:-~ --=- ._.. --;._;----:;:- ·\ 
structure s. No more se:~rching for files and ty pin g long path ~ ~ ·~d ~t 
names. AI! of thi s is di splayed using windows. A tree window -~ ' ~~.....:.,: 
allows you to change , create , and delete directo ri es quick ly . It~ ' 
A files window allows you to copy, view and delete files eas ily. i l(l ...,.. $ 
::e1~~~~~[~f~~l~-l~ftT-~~~~~~~~~! Multi-Vu e compatibility mak es ~ 
5 1:2k 0S9 Level II Required...... . ........... $29.95 

l,:e,v.e] ]] ~ [':eC>~a 

('1 Finally OS9 life becomes easv! With these grent utilitie s you' ll be 

~) $ ~~~~rpe~~~~i~i~csi':n~l~! a~~r~~~~-~c T·;~~c~~~~~;~dl:,~:k'~~~~:e~~~ry 

W 
-mnnipulntion a. breeze! \Vindowin9 uti li ties make changing color;: 

~~1itti~~~~~\:;~u~~S~aNf~n~;;!"pl~:·:a~t!"~~!gr~~atn~t.il~~~~ fo~e~~~Y 
s;.-1. 95. thats Je ss than stqo per utility! . .-,II . 1-Sk OS9 Level II Requtred ........ .. .. ...... ................... .. ............ $2-1. 9 ;..~ 

U · \Wm·n O:o.s 

Fmall~· a complete OS9 Level II wi ndowi ng terminal that you ca n afford! ..:_~ rt~-1 
The program's many features include Auto-dial, Auto-macro, File transfers, ~ 
buffe r capture. on-lin e timer. chat-mod e and much, much more! Menu und -=~~~~':fi 
dinlog windows make it super simple w usc! Al l you'll ever need in a terminal 
pro~rrnm~ Co mes complete with ICON fo r Multi -Vue compatibility. 

0 5 I ~k 059 Leve l II Hequi red ............ .. ................. ......... ............... .. .......... $34 .95 Do 
Nl ul\;-!'ll s :c1.1 

Easily create your own pop-down menus wi th this {,rrent utility! No 
programming experience neccessnr)·! With th is u tility you can run an;.-

~~- - -~ ~nSJ s~;;~~,"s~·!0~~~~~~:~~he nm~~~ u.;s ~~d~~e~~~~-ti~~1 ~su~~~::~~~plc 
~· r-.lulti-Vu e user! 

C \ 512k OS9 Level II nnd Multi-Vu e required ........... .. .. ~ ..... $19.95 
Send check or money mder to: Alpha Software Technologies ({r'\'\ 

P.O. Box 16522 RAINBOW 
Hattiesburg MS. 39402 

SUL 

C.O.D. Orders add an additional $2.00 

The program next asks for the code speed to be used . Code 
speeds of three to 15 words per minute may be entered. Next, 
the program asks for the type of code to be sent. If you se lect 
T, for text, the program will ask for the text to be set. E nter 
any string of characters up to 255 characters: 

Text:?THE QUI Cl< BROWN FOX JUMPED OVER THE LAZ Y DOG' S 
BACI<. 

The program will send the text and display the dots and 
dashes used as it does so: 

Text:? THE QUICI< BROWN FOX JUMPED OVER THE LAZY DOG' S 
BACI<. 

The prompt for random groups or text will then be 
repeated. If you choose the random groups option, random 
characters from all permissible characters will be sent, in 
eight-letter groups. The characters will display on the sc reen 
as they are ·being sent, so you can verify them after receiving 
a page or so of text. These characters will include the special 
characters such as Error and End M essage, which will disp lay 
as the characters !, ", #,$,and %. Thus, if you press R when 
prompted to choose between random groups and text , your 
computer will generate a series of letters and numbers similar 
to the following: 

4X5I75E'3 .GEJOBn- '3DZBI<OLA B1WCR7P4 MYE-S3 XP 
JWEG. GFU WYO I 'z I • OL0T I ZM3 

VIP Terminal 
RATED BEST IN JANUARY 

1984 "RAINBOW" 
For your important communications needs 
you've got to go beyond software that only 
lets you chat. You need a smart terminal 
so that you can send and receive 
programs and messages and print them! 
The VIP Terminal features 32, 51, 64 or 85 
characters by 21 or 24 lines on the screen 
and has a 43K byte buffer to store 
information. DISK $29.95 

VIP Disk-ZAP 1.1 a.. 
RAVED ABOUT IN THE 

APRIL 1983 "RAINBOW" 
Now you can retrieve lost data on any disk. VIP 
Disk-Zap is the ultimate repair utility for repair of 
most disk errors. VIP Disk-Zap verifies diskettes, 
reads and writes any sector and lets you retrieve all 
types of bashed text files, BASIC and ML programs. 
VIP Disk-Zap includes an informative 50 page tutorial 
manual. New features of version 1.1 are FASTER 
and more RELIABLE disk access and printing at up 
to 9600 BAUD. DISK $24.95 

VIP Disk-Zap owners: upgrade to VIP Disk-Zap 1.1 for ~ 
$5 + $3 S/H. Send only ORIGINAL disk and $8 Total. ~ 
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More on How to Become a Ham 

The program should help you overcome that five-word­
per-minute FCC code test. Together with some intensive 
study of the test questions, you could pass your Novice-class 
license in a matter of days. As a matter of fact, I'm so bullish 
about amateur radio and computers that I'd be willing to 
help. As a holder of an Amateur Extra license (AA6CM), 
another examiner and I can administer the test. If you live 
in the Los Angeles/ Orange / Riverside county area in 
Southern California, drop me a line at P.O. Box 3568, 
Mission Viejo, CA 92692. I'll be happy to help. 

There are a number of publications devoted to Amateur 
Radio that will also be of interest. The unofficial organization 
for hams is the American Radio Relay League (ARRL), 
Newington, CT 06111. Contact it for general information. 
Magazines that might be of interest include the following: 

QST, ARRL Monthly publication - availa­
ble by subscription or in librar­
ies 

The listing: MORSE 

1~~ 1 MORSE CODE TRAINER. 
11~ 1 SENDS MORSE CODE AT RATES 
OF 3 TO 15 WORDS PER MINUTE. 
12~ 1 COPYRIGHT 1988 WILLIAM BAR 
DEN, JR. 
13~ I 

14~ K = ~: L = ~: L1 = ~: L3 = ~ 
: L5 = ~: L7 = ~: T1 = ~: T3 = ~ 
15~ DIM CH$( 127 ) 
16~ DIM D1( 15 ), D3( 15 ), D5( 
15 ) 
17~ DIM S1( 15 ), S3( 15) 
18~ 1 SET SPEED PARAMETERS 
19~ FOR I = 3 TO 15: READ D1( I 
), D3( I), D5( I), S1( I), 83 
( I ) : NEXT 
2~~ DATA 29~, 87~, 145~, 3, 9 
21~ DATA 181, 538, 891, 3, 8 
22~ DATA 126, 366, 612, 3, 8 
23~ DATA 11~, 3~~, 46~, 2, 7 
24~ DATA 8~, 214, 338, 2, 7 

PREMIUM COC03 512K UPGRADE 
•Made in USA by J&R Electronics •Memory chips socketed, user replaceable 
•Rugged, long life construction •Top mounted Memory for cooling 
•Heavy duty POWER and GROUND planes to minimize memory errors due to noise 
•High performance design, permits use of less expensive 150ns memory chips 
•We supply Prime memory chips, not inferior pulls or fallouts' 
•Includes RAMDISK, Spooler and Memory Test software on disk with 28 page User's 

Manual (We set the standard for 512K su~port software. We believe our software 
is uniquely powerful, as opposed to these 'Me, too' companies that charge extra 
for software with much less power!) 

SPECIAL PRICES 
#1010-29.95 JramR bare board plus connectors and software 

#1014-39.95 JramR assembled & tested ¢K (No memory chips) and software 
'CALL (for latest price of #1014 with memory chips and other products) 

To place an order, write to: J&R Electronics, P.O. Box 2572, Columbia, MD 21045, 
OR call (301) 987-9067-Jesse or (301) 788-0861-Ray 
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CQ 

73 Magazine 

Available from CQ Publishing 
Company, a monthly publica-
tion - available at many news­
stands. 
Available from WGE Publish­
ing, a monthly publication -
available at many newsstands 

Books and courses of interest include the following: 

Shortwave Listening Guide, William Barden, Jr. , Radio 
Shack, Cat. No. 62-1332 - Contains several sections on 
amateur radio. Packet Radio: Digital Communications with 
Amateur Radio, Radio Shack, Cat. No. 62-1084 - Discusses 
new radio technology. Novice Voice Class FCC License 
Preparation , Radio Shack, Cat. No. 62-2402 - manual and 
code cassette tapes. Technician Class Amateur Radio 
Manual, Radio Shack, Cat.No. 62-2403 - Manual for 
Technician class license. General Class FCC License 
Preparation, Radio Shack, Cat. No. 62-2404- Manual and 
code cassette tapes. 

See you next month with more CoCo topics. 

25~ DATA 7~, 168, 27~, 2, 6 
26~ DATA 66, 156, 25~, 2, 5 
27~ DATA 63, 144, 228, 2, 5 
28~ DATA 4~, 92, 144, 2, 5 
29~ DATA 53, 118, 182, 1, 4 
3~~ DATA 48, 1~6, 158, 1, 4 
31~ DATA 44, 93, 136, 1, 4 
32~ DATA 4~, 8~, 112, 1, 3 
33~ 1 CLEAR CHARACTER ARRAY 
34~ FOR I = ~ TO 127: CH$( I ) = 

1111 : NEXT 
35~ 1 READ IN ALLOWABLE CHARACTE 
RS 
3 6 ~ DATA II • -II , II- ••• II , II- • - • II , II 

- II II II II - II II-- II II II .. , ., ... , ., .... 
37~ DATA 11 

•• 
11

, 11 .--- 11 , 11 -.- 11 , 11 • 

- II 11--11 11- II 11---11 II -- II ••t I •t I • • 

3 8 ~ DATA II--. -11 , II • -. II, II ••• II , II 

-11 II _II II -11 II --11 11- _II 
I •• I ••• I • I •• 

39~ DATA 11
-.--

11
, 

11
-- •• 

11 

4~~ DATA 11-----11 , " .. --II ----" . , 
-11 II --11 II _II 

I • • • I • • • • 

41~ DATA II ••••• II , II- •••• " , II-- •• 

II 11--- II 11---- II 
• I • • I • 

42~ FOR I = 65 TO 9~: READ CH$( 
I ) : NEXT 

1 A-Z 
43~ FOR I = 48 TO 57: READ CH$( 
I ) : NEXT 

~~-9 

44~ 1 ADD SPECIAL CHARACTERS 
45~ CH$( 46 ) = 11 .-.-.-": CH$( 4 
4 ) = II -- •• --II : CH $ ( 6 3 ) = II • • -

- II 

4 6 ~ CH$ ( 4 5 ) = II- •••• - 11 : CH$ ( 3 
3 ) = II •••••••• II : CH$ ( 3 4 ) = II • 

- ... " 
47~ CH$( 35 ) = 11 .-.-. 11 : CH$( 36 

0 



) = II ••• -. -II : CH$ ( 3 2 ) = II II 

48,0 CLS 
49,0 PRINT "MORSE CODE TRAINER" 
5,0,0 PRINT : PRINT 
51,0 INPUT "FREQUENCY :"; F 
52,0 IF F = .0 THEN F = 97 
53,0 INPUT "SPEED IN WPM (3 - 15) 
:"; s 
54,0 IF S < 3 OR S > 15 THEN GOTO 

53.0 
55,0 L1 = D1( S ): L3 = D3( S): 
L5 = 05 ( S ) : L7 = L5 * 1.4 
56,0 T1 = S1( S ) : T3 = S3( S ) 
57,0 INPUT "RANDOM GROUPS (R) OR 
TEXT (T) : "; RT$ 
58,0 1 TEXT HERE 
59,0 IF RT$ <> "R" AND RT$ <> "T" 

THEN GOTO 57,0 
6.0.0 IF RT$ = "R" THEN GOTO 65,0 
61,0 IF RT$ = "T" THEN INPUT "TEX 
T:"; TX$ 
62,0 FOR I= 1 TO LEN( TX$ ) : A$ = 
MID$( TX$, I, 1 ) : GOSUB 72,0: N 

EXT 
63,0 PRINT 
64,0 GOTO 57,0 
65,0 1 RANDOM GROUPS HERE 
66,0 CT = -1 
67,0 CT = CT + 1: IF ( ( CT AND & 

'JI.vast ye swavvies!' 1\pars Captain 
'B[ack_Pearc£. ':J-{oist tfie Jo[[y 1\f;ger! 'Wfien 

I gives tfie zuorr£ give 'em a 6roac£sic£e( 
Jl.s 'B[ack_Pearcf's j[oti[[a doses upon 

it's prey, a [oo{(put sttcfcfen[y cries, 
"Captain, a 'Britisfi Man-of-War!'' 

The time-honored parlor game or Battleship , 
enhanced by intelligent computer opponents. 
comes to your Coco3 complete with sloops and 

galleons . Up to eight opponents. any mix of 
human or computer. Available for the Coco3 with 

80 column display and one disk drive. $ 14.95 + 
$2 S&H. WA residents please add 7.6% sales tax. 

Eversoft Games. Ltd. 
P.O. Box 3354 

Arlington, Wa 98223-3354 
(206) 653-5263 

10 am to 6 pm PST 

Personal check. money orders. and COD orders 
welcome. 

GEnie mailbox: EVERSOFT 

H7 ) = ,0 ) THEN A$ = 11 11
: PRINT 

II ";: GOSUB 72,0 
68,0 A= RND( 127 ): IF CH$( A) 
= 1111 THEN GOTO 68,0 
69,0 IF A = 32 THEN GOTO 68,0 
7,0,0 A$= CHR$( A) : PRINT A$;: GO 
SUB 72,0: GOTO 67,0 
71,0 1 OUTPUT CHARACTER SUBROUTIN 
E 
72,0 A$= CH$( ASC( A$ ) ) : IF A$ 
= 1111 THEN GOTO 7 6,0 ELSE IF A$ = 
II II THEN GOSUB 82,0: G 

OTO 76,0 
73,0 IF RT$ = 11 T11 THEN PRINT A$ + 

II II• 
I 

74,0 FOR L = 1 TO LEN( A$): IF M 
ID$( A$, L, 1 ) = 11 • 11 THEN SOUND 

F, T1: GOSUB 78,0: NEXT EL 
SE SOUND F, T3: GOSUB 78,0: NEXT 
75,0 GOSUB 8,0,0 
76,0 RETURN 
77,0 1 PAUSES ONE 
78,0 FOR K = ,0 TO 
N 

DOT WORTH 
L1: NEXT: RETUR 

79,0 
8,0,0 
81,0 
82,0 
N 

1 PAUSES THREE DOTS WORTH 
FORK= ,0 TO L3 : NEXT: RETURN 
1 PAUSES FIVE DOTS WORTH 
FOR K = ,0 TO L5 : NEXT: RETUR 

VIP Calc 
"MORE USEABLE FEATURES" 
FEBRUARY 1985 "RAINBOW" 

Now every CoCo owner has access to a calculating and planning 
tool better than VisiCalc rM, containing all its featu res and 
commands and then some. VIP Calc displays 32, 51, 64 or 85 
characters by 21 or 24\ines right on the screen. VIP Calc allows up 
to a 33K worksheet with up to 512 columns by 1024 rows! In 
addition, VIP calc has multiple windows which allow you to 
compare and contrast results of changes. Other features include 
16 DIGIT PRECISION • trig. functions • averaging • algebraic 
functions • column and row ascending or descending SORTS • 
locate formulas or titles in cells • block move and replicate • global 
or local column width • limitless programmable functions • works 
with any printer, Embed printer control codes for customized 
printing. Combine spreadsheet tables with VIP Writer documents to 
create ledgers, projections, statistical and financial budgets and 
re rts. Re uires 64K. DISK $59.95 

VIP Speller 1.1 
INCLUDES 50,000 WORD DICTIONARY 
VIP Speller works with ANY ASCII file created by 
most popular word processors- even Telewriter 64. 
It automatically checks text files for words to be 
corrected, marked for special attention or even 
added to the 50,000 word Dictionary. You can even 
view the word in context. Words can be added to or 
deleted from the dictionary or you can create your 
own dictionary! New features of version 1.1 are 
FASTER and more RELIABLE disk access and 
printing at 9600 BAUD. DISK $34.95 

VIP Speller owners: upgrade to VIP Speller 1.1 for $5 l'l"';:s;::> 
t $3 S/H. Send only ORIGINAL disk and $8 Total. ~ 
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RAINBOWTECH 
OS-9 

OS-9 Memory Explorations 

The CoCos I and 2 support only 
64K of memory, which is all OS-
9 Level I is designed to use. The 

Level I Kernel and 059Boo t load in 
from th e top of this memory , and 
necessary system data space is allocated 
from the bottom of memory. The free 
memory in between is available for 
program modules and their data spaces. 
With a fairly small system, about 45K 
is available for your applications. That 
isn't much these days , even for some 
si ngle-tasking programs, so the dream 
of multitasking was not realized under 
Level I. 

With the arrival of the CoCo 3 with 
128K (expandable to 512K), multitask­
ing hopes bloomed, and these hopes 
have been realized to various degrees . I 
qualify this statement because there are 
limits. You can do only so much under 
Level II with 128K of memory; 512K, 
however, opens most of the doors and 
allows multitasking undreamed of in 
the MS-DOS world . (That's probably 
why MS-DOS machine owners don't 
believe anything we say about OS-9.) 
But even here there are limits. 

First, a 6809 microprocessor has only 
a 16-bit memory bus; it can address only 
64K of memory at a time. That means 
that it can directly specify only 65,535 

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 co-author of the TIMS database 
management program. 
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Rainbow Contributing Editor 

separate memory addresses. To use 
128K or 512K of RAM, there must be 
some game going on in the CoCo 3. The 
game is memory management, and the 
manager is the GIME chip. 

Memory Management 
The GIME switches 8K blocks of 

memory in and out of the microproces­
sor's memory space at the instruction of 
the 6809 chip. Let's try to explain this 
more simply. When we consider the 
CoCo I and 2, we should think of the 
16 memory leads from the 6809 as 
connecting directly to the memory 
chips. By choosing which leads have a 
high voltage (about 3V+), the micro­
processor defines which of the 65,535 
available memory locations it will read 
or write to. 

When considering the CoCo 3, think 
of the microprocessor memory leads as 
connected to the GIME chip rather than 
directly to the memory chips. There­
fore, the GIME chip connects to the 
memory chips and can select any of the 
128K or 512K addresses, depending on 
the machine's memory. The GIME chip 
does this by dividing memory into 8K 
blocks and mapping eight of these 
blocks at one time into the microproces­
so r's memory space. The chip can map 
any 8K block into any 8K portion of the 
microprocessor's memory space. When 
the microprocessor addresses a memory 
location, the GIME knows the memory 
block's location and addresses that 
memory location for the microproc­
essor. 

Actually, the GIME chip is not all­
seeing. OS-9 manages what blocks will 
be used when a module is loaded and 
keeps track of these memory assign­
ments. When OS-9 starts a particular 
application, it tells the GIME which 
blocks to map into the microprocessor's 
memory space, and it tells the 6809 
which address to load for it s next 
instruction. 

There Are Limits 
This procedure has much value in 

OS-9 Level Il's operation on the CoCo 
3. First, an application and its directly 
addressable data space must use less 
than 64K. This space does not include 
screen memory. Because 6809 code is 
very space-efficient, the limit is not 
serious. However, it does mean that 
large programs with many bells and 
whistles (typical in the MS-DOS world) 
will not be created for the CoCo. 

The 64K limit applies to the OS-9 
system code as well. When you use a 
system function (like making disk ac­
cess to save or load), all of the Kernel, 
OS-9's boot and varying amounts of 
data space must be mapped into the 
microprocessor's 64K space. Further, 
certain utilities, like Format , use several 
blocks in the system's 64K space to run. 

Those who sharpened their teeth on 
Level I on a CoCo I or 2 may ask, so 
what? Just as work expands to fill the 
time available, so code expands to fill 
the memory available. 059Boot seems 
to want to grow like a puppy, and many 
of us with 512K have gotten the dreaded 



Memory Full error when we thought we 
had memory to spare. 

The root of the problem is our desire 
to make a boot all things to all pro­
grams. Because of this desire, we in­
clude most of the drivers and descrip­
tors know n to mankind. Often, a game 
will co me with one or two special 
modules that must be In the system 
space if not actually in DS9Boo t. Mem­
ory eco nomy suggests that these mod­
ules be in DS9Boo t , which grows with 
each new game until a Memory Full 
erro r signals that eno ugh is enough. 
There are limits. We cannot use memory 
indiscriminately forever, but with some 
smarts and discipline we can get along 
comfortably. 

The total-memory limit is very real in 
a 128K machine. Indeed , multitasking 
with major applications is not practical, 
and Hi-Res graphics application is 
tight. Multiple windows under 128K eat 
substantial amounts of memory before 
yo u can even load multiple applica­
tions. Radio Shack's OS-9 games and 
app lications, such as Home Publisher, 
show that graphics-based programs can 
be run in 128 K with careful program­
ming and compromises. In the case of 
Home Publisher, speed is compromised 

to fit 128K. Sti ll, it is better to do 
so mething slowly than not do it at all. 

5l2K of memory seems inexhausti­
ble. Not so . Most of us are guilty of 
thinking that since things run faster if 
already in memory, we should load 
them on boot and have them there when 
needed. While this is good to a point , 
things start getting scary when MFree 
tells you there is only 48K left of the 
origina l 512K. I found that with Multi­
Vue, I could devour 200K without 
breathing hard . Even at 512K, some 
discipline and memory-conservation 
strategies are needed. 

Let's return to the 8K-block memory 
organization imposed by the GIME 
chip. When OS-9 loads an executable 
module, it loads the code at the begiil­
ning of an unused 8K block and uses as 
many blocks as needed. All blocks that 
are used, even one using just one byte, 
are unavailable for any other use as long 
as that module remains in the machine. 
When the module is unlinked , those 
blocks are returned and can be used for 
something else. 

All. of the utility modules provided 
with OS-9 - such as Copy, Dir , For­
mat , etc. -are smaller than 8K. (Some 
are sma ller th an 100 bytes.) OS-9 

hackers love to write and rewrite util­
ities, so there are many utilities smaller 
than 8K available. Many of these are 
useful enough to merit loading onto the 
boot , but if yo.u load your util ities 
individually, each will take an 8K block. 

Earlier, I said that when OS-9 loads 
an executable module, it starts with a 
new 8K block. I should have said exe­
cutable file, which can contain more 
than one module. 

Save Memory With Merge 
I have described the Shell file that 

comes with OS-9 Level II. The tech­
nique used in the fi le is the key to major 
memory savings in a Level II system. 
The Shell file contains Shell itself and 
19 other frequently used utilities. It is 
7, 741 bytes Icing. Therefore, it will fit 
comfortably into an 8K block, and OS-
9 will load it into only one 8K block. 
This file was made using Merge by 
entering the following at the DS 9: 
prompts: 

chtl WDRI<ING 
merge shell CDp'=J ... > shell. temp 
del /d0/CMOS/shell 
cop'=J shell. temp / d0 /CMDS/she ll 

FILE TRANSFER UTILITIES • VIP Database 1.1 
XXX: Reviews . December Rainb8w Dale PuckeH - November Rainbow. XXX 

The GCS File Transfer Uti!iiies pr:::vide a simple and quick method to transler 
tex1 and binary fil es from 2nd to 2 v2~iety of floppy disk formats. 

Need to tran51e r fil es to and from FC (MSDOS} . RSDOS . FLE X and MINI-FLEX 
disks on your OS-9 system? Have :ext files on a PC (M SDOS} system at work 
and want to wo~< on them at home? Have source programs (BASIC, C, Pascal. 
etc.) which you wish to port to ano::~er system? 

With GCS File Trans fer Utilit ies . jus: place t11e PC (MSDOS} , RSDOS, FLEX or 
MINI-FLEX disk into you disk drive - enter a simple command and th e fi le is 
copied into a OS-9 file. File tran sfe~ back is just as simple. With Multi-Vue 
version , ju st select command from cr.e of three menus. 

PCD I R directory of PC disk A S OIA 
RSDUMP 
RSAEAD 
RSWRITE 

directory of RSDOS disk 
disp)ay RSDOS disk sector 
read file from RSDOS disk 
write file to AS DOS disk 

PC DUMP display PC dish sec:cc 
PC READ read file from PC dis< 
PCWRITE write fil e to PC disk 

PCRE N AME rename PC file 
PCDE L ETE delete PC file 
PCFORMAT tormat PC disk 

FLEXDIR directory of FLEX disk 
FL EXD UMP display FLEX disk sector 
FLEXREAD read FLEX file 

Extensive 
options 

Requires 

FLEXWRITE write fil e to FLEX disk 

Single, double siced disks. Single, double density disks. 35 , 40 
or 80 track fl oppy drives. 8 or 9 sectors (PC}. First level sub­
directories (PC). 6inary files. Use pipes for direct and multiple 
transfers. 

OS-9 . 2 drives (one czn be hard or ramdisk). Multi-Vue lor Multi-Vue 
version. SDISK (SDISK3 lor COCO Ill}. 

GCS File Tran sfer Utilities f o r CoCo - Multi-Vu e vers io n $54.95 
- S t a n dard vers i on $44.95 

SDISK or SDISK 3 $29.95 

Standard diskettes are O S-9 format (5 .25/· add $2 .50 for 3.5-. Orders rn.~st be prepaid or COD. 
VlSNMC accepted. Add $1.75 S&H, COD is additionaL 

GRANITE COMPUTER SYSTEMS 
Route 2 Box 445 Hillsboro, N.H. 03244 

(603) 464-3850 

05-0 Is a Tad-errlNk of Micrnwaf8 Systems Ccxp<xation and MotOfola Inc. 
MS-005 is a tradofmr'K oi '-laosoii.Corp. FLE~ Is a trade_mark of TSC, nc. 

"ONE OF THE BEST" JUL '84 "RAINBOW" 
VIP Database has all the features of VIP Database Ill 
described elsewhere in this magazine except the 
screen widths are 51, 64 & 85. Screen colors are 
black, green . and white, double clock speed and 
Spoolw are not supported. Even so, VIP Database is 
the. most complete database for the CoCo 1 &. 2! 
Version 1.1 has FASTER and more RELIABLE disk 
access arid single spaced reports. . DISK $49.95 

VIP Database owners: upgrade to VIP Database 1.1 
for $5 + $3 S/H. Send only original disk and $8 total. 

VIP Writer 1.1 
RATED "BEST" IN SEPT '88 "RAINBOW" 
VIP Writer has all the features of VIP Writer Ill 
described elsewhere in this magazine except the 
screen widths are 32, 51, 64 &.85. Screen colors are 
black, green & white, double clock speed is not 
supported, Spooler and menus are unavailable 
because of memory limitations. Even so, VIP Writer 
is the BEST word processor for the CoCo 1 & 2! 
Version 1.1 includes the configuration/ printer 
installation program and RGB Hard Disk support. 
Available thru Radio Shack Express Order #90-141. 
Includes VIPS eller 1.1 DISK $69.95 

VIP Writer owners: upgrade to VIP Writer 1.1 for $15 ~ 
+ $3 S/H. Send only ORIGINAL disk and $18 total. ~ 
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Here we start assuming that the 
modules you want to merge are copied 
to a directory different than your CMOS 
directory. Begin by changing your cur­
rent data directory to WDR I<ING. Then 
use Merge to combine Shell and the 
other modules you want to include into 
a new file named Shell. temp . (You 
already have Shel l in the directory and 
cannot use that name again.) You would 
do this if you wanted to remove some 
modules that come in the original shell 
file, like Oein i z, Merge, etc. Next, 
delete the shell file presently in your 
CMOS directory, and move your new file 
to that directory. Remember that your 
new file must be named Shell in the 
CMOS directory, so OS-9 can find it 
when booting. 

We've done everything except some 
picky little details that the computer will 
think are vital. First, we forgot to set the 
e and pe attributes on the new shell file 
(a small but fatal error). That disk won't 
boot again until those attributes are set . 

Want a laugh? I did just that last 
week, but the shell in question was on 
my hard disk. At that point, I couldn't 
use my hard-disk driver and /h0 de­
scriptor to boot OS-9 with a disk having 
an OS9Boo t file . So I couldn't access the 
hard drive to set the attributes on 
Shell , and without the attributes set, 
I couldn't get a boot that would access 
the hard disk, and so on, and so on .... 
Things began to look serious. The 
solution was to find a disk with a 
floppy-only boot file. (Moral: Keep 
copies of old boot disks in an archive 
somewhere.) Then I had to load the 
hard-drive driver and its descriptor 
se parately. Of course, I could not find 
the floppy I used in making the original 
descriptor, so I had to make a new 
descriptor and hope I could get it right 
without too much trouble. Maybe picky 
little details aren't that little. 

Setting attributes is simple enough. 
Make sure that At tr is in your current 
CMOS directory. Then enter the follow­
ing at the DS9: prompts: 

chd / d0 / CMD5 
attr shell e pe 

The computer will respond with the 
following: 

- -e-rew r 

This procedure changes your current 
data directory to CMOS, and issues the 
Attr command with the e and pe 
parameters. At t r reports the new at­
tribute settings with the - -e- rewr 
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Bll< 
---
B 

OS9: 

Ofst 
----
01215 
E3121 
1121121121 
3121121 
FAE 
FOC 
19CF 
BFD 
10Sl 
10Bl 
1121Bl 
1121El 
15C4 
2FA 
FOF 
lDlC 
1061 
1DA3 
1DE5 
1E29 
1E5C 
lEAF 
1EF2 
1F3S 
lF/8 
320 
35C 
522 
6A7 
5E0 
8F9 
921 
947 
B3S 
0 
SFC 
8E3 
9E121 
A8S 
81219 
828 
BAS 
801 
C2121 
C44 
E2F 
F47 
1121FB 
129F 
1S121B 

Begin End 
----- ---

1121121121121 lDFFF 
----
Total: 

Table 1 

Size Tl,d 
---- --
12A Cl 
10121 Cl 
ED9 C121 
CAE C0 
2E C0 
9F3 Cl 
122E 01 
4S4 El 
30 Fl 
30 Fl 
30 Fl 
SE3 01 
C36 El 
CE5 Cl 
030 Cl 
45 Fl 
42 Fl 
43 fl 
43 Fl 
43 Fl 
43 Fl 
43 Fl 
43 Fl 
43 Fl 
3B5 El 
3F Fl 
1/A El 
185 El 
39 Fl 
219 01 
28 El 
25 Fl 
lEE Cl 
lAE 11 
SFC 11 
2E7 11 
FD 11 
AS 11 
84 11 
22 11 
/A 11 
2C 11 
4F 11 
24 11 
lEB 11 
118 11 
181 11 
1A7 11 
25C 11 
201 11 

Table 2 

Bll<s Size 
---- ----
7 S51< 
---- ====== 
7 S51< 

A-t Link Module Name 
-- ---- -----------
Bl 121 REL 
Bl 1 Boot 
BB 121 OS9pl 
B2 1 OS9p2 
81 1 Init 
81 1 lOMan 
81 B RBF 
81 B CC30isl< 
81 B 00 
81 0 01 
81 121 DO 
81 2 SCF 
81 2 CC3ID 
81 1 VOGint 
81 0 Grflnt 
81 2 TERM 
81 121 w 
Bl 121 Wl 
Bl 121 W2 
81 0 W3 
81 121 W4 
81 0 ws 
81 0 W5 
81 0 W7 
81 0 ACIAPAI< 
81 0 T2 
Bl 0 PRI NTER 
81 0 SID 
Bl 0 T1 
81 0 PipeMan 
81 121 Piper 
Bl 0 Pipe 
81 2 Clocl< 
1 1 CC3Go 
81 2 Shell 
81 0 Cop'd 
81 121 Date 
81 121 Del 
81 121 Oisplal,d 
81 0 Echo 
81 0 Iniz 
81 121 Li nk 
81 0 List 
81 0 Load 
81 0 Mfree 
81 0 Setime 
81 121 MMap 
81 1 DirM 
81 121 Paths 
81 0 PMap 



string. This means permissions are 
granted for public execute and read, 
and owner execute, write and read. 

Next, make sure that when you merge 
a number of modules together, the final 
file length does not pass an 8K - or 
8, 192-byte - boundary. The shell file 
that comes with OS-9 Level II is 7,741 
bytes long, so it will only use one 8K 
block. If the file had been more than 
8, 192 bytes long, it would have used two 
blocks, and the second block would 
contain only a few bytes. The rest would 
be wasted. 

How OS-9 Uses Memory 
About two years ago, Kevin Darling 

wrote some utilities to help him dissect 
Level II and find out exactly how it 
worked. These are available on the 
Delphi OS-9 SIG database and on other 
bulletin board and information sys­
tems. I will use a few of these utilities 
to illustrate how OS-9 uses memory. For 
these examples, I will use the boot that 
comes with the OS-9 distribution pack­
age from Radio Shack. I have changed 
only the shell file, where I eliminated 
modules I would not need and added 
some of Darling's utilities . The new 
shell file is still less than 8K, and all 

these examples were run in a 128K 
machine. 

The first example is produced by 
MMap. Like MFree, MMap also re­
ports free memory. However, in addi­
tion, this utility produces a map of 
memory and identifies which blocks are 
in use and which are free. At the 05'3: 
prompt, I entered mmap, and my com­
puter generated the following informa­
tion: 

0 1 2 3 4 5 5 7 8 '3 A 8 C D E F 
~============ == == 
0UUUUUUMU 
1 
2 . . . . . . . . 
3 . .... . . . 
Number of Free Blocl<s: 7 

RAM Free in I<Bl,jtes: 55 
05'3: ' 

u 

The memory blocks are numbered in 
hex and range from 00 to 3F. In the map 
above, the blocks marked with a period 
0 have no memory installed since it is 
a 128K machine. The block numbered 
3F is always assigned to the Kernel. The 
top two 256-byte pages of this block 
contain GIME registers and 1/ 0 and 
system interrupts; they are always 

........ ~roke 'r Bro er VIE by Roy C. Pierce · (c) 1986 

BuY & Sell your way to Power in ttis Exdting Stock Mar1<et Simulation. 
2 - 6 Players Ages 1 0 & Up. 

'1\bt since Stxi< Tldwrahave I hai so much Funr F.G. Dawson 
'Easy b I..Bam, Fun b Pfa;r AR Fazat::lwOOf 

128 K CoCo Required, Disk or cassette. $23.95 

~ @(Q)(Q)[Q) @~[MJ~~ u~~(Q) ~ 
by Roy C. Piet= (c\1988 Challenging Two Player Games 

ADI OTHELW CONNECTS 
FAST NfJ M FOO All. f<3ES 

EftSY TO RUN 
All. B.ASIC OOM'lETEl. Y LIST ABlE $19.95 

Library 

mapped into the microprocessor's 64K 
memory space. All applications use 
certain addresses in these pages to 
communicate with the operating sys­
tem, which is not mapped in at this time. 

An executable module starts in any 
block marked with M. The 'M' in Block 
06 represents the shell file's location. 
Blocks marked with a 'U' are used for 
the operating system, data or the con­
tinuation of module files. Finally, the 
blocks marked with an underscore (-) 
are free. 

This is a minimal Level II boot, using 
only the 32-character-by-16-line 
Term. vdg display and no other win­
dows. Only 56K remain for applications 
and graphics. MFree, which comes with 
OS-9, gives the same report given by 
M Map, but without the map. When I 
entered m free at the 05'3: prompt, my 
computer generated the information 
shown in Table I. 

Darling's Dir M utility gives a fully 
detailed listing of module locations in 
memory, similar to that which MD i r e 
yields , but with a few added features like 
the link count. (See Table 2.) 

From this table , we can Jearn how 
Level II loads when booting. The Ker-

~ ~ ~ [L [L © / ~ ~ ~ Disk Directory Utility 
- (See September & October Rainbow) 

• ... C\1e Professi>na l.cdOrg, W91 Behaved ... ard !.611' Friendy lhii~ fer BASIC Prog-imsf' 
'Do JWr RrgGfS a Fa~« iTid iltrodtce t.e Co<A in yw Ufe b HELLOIBAS." CX1dJEJ Rainboo 
Review hown =·-"' $19.95 Prices S are In U.S. ,. UIL.s. 

Include Cheque or Morey Order when Ordering. 

The VIP Integrated Library 1.1 combines all six popular VIP programs· Writer 
1.1, Speller 1.1, Calc, Database1.1, Terminal and Disk-Zap 1.1 -into one program 
on one disk. The program is called VIP Desktop. From the desktop you have 
instant access to word processing with a spelling checker always in attendance, 
data management with mail merge, spreadsheet financial analysis, telecommuni­
cations and disk maintenance. Just move the hand to the volume on the bookshelf 
and the application is there. 64K req'd. $149.95 + $4 S/H US, $5 Canada, 
$10 Foreign .VIP Library is available thru Radio Shack Express Order #90-213. 

On Orders of 2 or rn>re Programs Deduct lO'Io from Total Price. 
We Pay the Freight 

ln Canada Please Phone for Prices. 
AIL Foreign Orders Add $5.00 

Sony No C.O.D. P.O.BOX 1787, 

Rc PIERCE Main Post Office, 
Edmonton, AB. Canada 

T5J-2P2 
SOFTWARE PH: (403) 474-8435 

VIP Integrated Library owners: upgrade to the VIP Integrated Library 
1.1 for $25 + $3 S/H. Send only ORIGINAL disk and $28 Total. 

ffil SD ENTERPRISES ~ 
(503) 663-2865 P. 0. BOX 1233. Gresham, OR. 97030 
Non VIP Library orders add $3 for shipping in USA, Canada $4, 

Foreign $6. COD orders add an additional $2.25. Personal checks 
allow 3 weeks for delivery. All other orders shipped the same day. 
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ID 01 23 45 67 8'3 A8 co EF Program 
-------

1 00 04 01 02 03 3F SYSTEM 

2 05 06 Shell 

3 0/ 06 P·Map 

Tab!~ 3 

ID 01 23 45 57 8'3 AB CD EF Program 
-------

1 00 0C 01 02 03 04 3F SYSTEM 

2 06 07 Shell 

3 0'3 11 1C 10 1E 08 flo<;~d 

4 1F 1A 18 PMap 

5 0A Q)/ Shell 

6 0E 07 Shell 

7 0F 0/ Shell 

8 10 07 Shell 

11 16 17 18 1'3 12 13 14 15 ds 

Table 4 

nel is shown at the top using part of 
Block 3F. Next, OS'3 Boo t · is loaded, 
starting in Block 0 I, continuing thrpugh 
blocks 02 and 03 and ending in Block 
3F. Finally, our merged shell file is 
loaded in Block 06. 

Although DirM shows no modules in 
blocks 00, 04, 05 or 07, we can see how 
these are used in the PMap report. When 
I entered pmap at the OS'3: prompt, the 
computer generated the information 
seen in Table 3. 

PMap identifies active processes and 
the blocks used by each. The 8K blocks 
of each 64K memory space are shown 
from left (low memory) to right (high 
memory) . The following three pr.ocesses 
are active: SL,~stem, She l l (which is 
running Term) and PMap (which is 
generating the above output) . SL,~s tem is 
shown in low memory, so it uses Block 
00 as a data block. SL,~s tem uses five 
blocks, including Block 4. If we return 
to the Dir M report, we see that AC I A­
PAl< starts at Byte hex I F78 in Block 03 
and is hex 3 B5 bytes long. Since decimal 
8K is hex IFFF, ACIAPAI< must overlap 
a block boundary into another block ­
obviously Block 04. Actually, ACIAPAI< 
uses only 814 decimal bytes of Block 04, 
leaving over 7000 bytes free for OS­
'3Boo t 's expansion. 

We know from DirM that Shell is 

156 THE RAINBOW January 1989 

in Block 06, but now we see that it uses 
Block 05 for its data. Note that PMap is 
also in Block 06, sharing that block with 
Shell. However, PMap needs a data 
space - Block 07. When PMap com­
pletes its task, it will return Block 07 to 
OS-9 for other uses, so there is really 
64K available to run some other appli­
cation. Naturally, in a 512K machine 
there will be more room. 

"The very top of the 
64K space must 

have somewhat over 
256 bytes for GIME 

registers, I I 0 and 
interrupts mapped. " 

System Growth 
Following the General Law of Space 

Availability, the system will grow. We 
will add more modules to OS'3Boo t and 
use windows, so OS-9 must load 
GrfOrv when it sees Term !-Jin rather 
than Term_vdg in OS'3Boot-:-

The following is a MMap report of 
memory usage in my machine at the 
time I write this: 

0 1 2 3 4 5 6 7 B '3 A B C 0 E F 
1:1 = = == ============ 
0 UUUUUMUMMUUMUUUU 
1 UUMMMMUUUUMMU U UU 

2 - - -- ----- - - - -- --
3 __ ___ ____ uuuuuuu 
Number of Free Bloci<s: 25 

RAM Free in I<BL,! tes: 200 

As we move up from the bottom of 
memory, we see that modules and their 
data blocks are assigned to 8K blocks 
of memory. Block 3F is a system block 
like one in a 128K machine. Blocks 39 
through 3E are window memory. I have 
three text windows, one graphics win­
dow and Term currently active. Table 4 
shows the process map that PMap would 
report in the situation I have described . 

Notice that SL,~s tem has grown. My 
hard -drive system needs over 6K of 
space in OS'3Boot. The new and differ­
ent drivers I introduced into SL,~s tem 
have made a definite difference. Notice, 
too, that there are five shells, one for 
each window and one for Term. PMap 
has been merged with another module 
that takes over 8K. That whole file takes 
two blocks, both of which are mapped 
into the 64K memory space. 

Fload is the loader file for D.P. 
Johnson's Forth09 . The rest of the 
language and data spaces are found in 
the lower part of the memory space. DS 
is my word processor and its data 
blocks. 

One other little detail can be seen in 
my PMap. Note that the two blocks 
containing PMap itself are not mapped 
at the top of the 64K memory space. The 
very top of the 64K space must have 
somewhat over 256 bytes for GIME 
registers, I/ 0 and interrupts mapped. 
Because the fi le containing PMap is 
within a few bytes of 16K, there would 
be no room for the required system 
addresses if that file were placed in the 
upper tw·o blocks of the 64K space. In 
this situation, this makes no difference, 
but if you want to maximize the data 
space available for a program, make 
sure that the last 8K block used by 
executable code in a file has nothing in 
the last 512 bytes. 

We have seen the value of merging 
files and limiting boot. Memory man­
agement plays a vital role in the effective 
use of OS-9 Level ll. Use the utilities I 
have described to monitor your system's 
memory use. 

See you next month. 



§gg~fware u Special Half-price Offer TI 

For each item purchased at the regular price, you may purchase an 
additional item of equal or lesser price at 50% off its regular price. 
This special offer is good through January 31, 1988. 

CALLIGRAPHER 
G>Co Calligrapher - Turn your 
CoCo and dot-matrix printer into 
a calligrapher's quill. Make beau­
tiful invitattons, flyers, 
certificates, labe ls and more. In­
cludes 3 fonts: Gay Nineties, Old 
Engl£sh and Cartoon. The letters 
are % inch high and variably 
spaced . Works with many 
printers such as Epson, Gemini 
and Radio Shack. Additional 
fonts are available (see below). 
Tape/Disk; $24.95. 

OS9 Calligrapher - Prints all the 
same fonts as the CoCo Calligra­
pher. It reads a standard text file 
which contains text and format­
ting codes. You may specify the 
font to use, change fonts at any 
time, centering,.: left, right or full 
justify, line nil, maJ"gin, line 
width, page size, page orea.k and 
indentation. Similar to l7·off on 
UNIX systems. Includes the 
same 3 fonts and additional fonts 
are available (see below). D isle 
only; OS9 Level I or II; $24.95. 

Calligrapher Fonts - Requires 
Calligrapher above. Each set on 
tape or disk; specify RSDOS or 
089 version; $14.95 each. Set 
#1 (9 fonts) Reduced and re­
versed versions of Gay Ninetjes, 
Old English and Cartoon; Set #2 
(8 fonts) Old Style and Broadwayd· 
Set #3 (8 fonts) Antique an 
Business; Set #4 (8 fonts) Wild 
West and Checkers; Set #5 ( 10 
fonts) Stars, Hebrew and Victori­
an; Set #6 (8 fonts) Block a.nd 
Computer; Set #7 ( 5 small fonts) 
Roman, Italics, Cubes, Digital 
and Old W or! d. a NEW: Set 
#10 (8 fonts) several Roman 
styles;. .Set #11 ( 10 fonts) Gothic 
and ;:,cript; Set #12 ( 10 fonts) 
more Roman and Italic. 

Economy Font Packages on 
disk; specify RSD OS or 089; 
29.95 each or $59.95 for all 
three: Font Package #1- Above 
font sets 1, ~ and 3 (25 fonts) . 
Font Package #2 - Above font 
sets '1, 5 and 6 ( 26 fonts). Font 
Package #4 (also known as the 
Hershey fonts) - Above font sets 
10, 11 and 12 (28 fonts). 

' TRS-80 is a trademark of Tandy Corp. 

Calliwapher Combo Package- Includes the Calligrapher 
and Economy Font Packages #1 and #2, 54 fonts in all 
$69.95 or $84.90 to also include Package '# 4 ( 82 font~L 

Sample Calligrapher Hershey Fonts 

5~ ~~~~ ~+~! 
NEW. OS9 Font Massager -
This 089 utility program allows 
you to do all sorts of things to 
Calligrapher font files . You may 
create new fonts, modify exist­
ing fonts 1 invert fonts, 
comj)ress fon ts, double the 
heig 1 t and /or width, halve the 
height and/or width a.nd con­
vert between 089 and R8D OS 
formats. $19.95 (or only $14.95 
if ordered with any other Calli­
grapher item). A listing of the 
C source code for the Font 
Massager is available for an ad­
dit,ion al $14.95. 

INFORMATION MGT. 
TIMS (The Information 
Management System) - Tape or 
disk, fast and simple general data 
base program. Create files of 
records that can be quickly sort­
eel, searched, deleted and updat­
ed. Powerful printer formatting. 
Up to 8 user fields, sort on up to 
3 fields. Tape/Disk; $19.95. 

TIMS Mail - Tape or Disk based 
mruling _ list management pro­
gram. Files are compatible with 
TIMS. Fast and simple to use. 
Supports labe ls 1, 2 or 3 across, 
21

}l to '1 inches wide . Tape/Disk; 
$19.95. 

TIMS Utility - Ut.il_ity compan­
ion for TlMS and TIMS Mail for 
multi-term search (AND and OR 
lo~ic), global change and delete

1 split l ~rge . files and more. 
1ape/D tsk; $14.95. 

TIMS Combo Package - A ll 
three of th e above programs: 
TIMS, THviS Mai l and TIMS 
Utility on one disk- $34.95. 

SUGAR SOFIWARE 
P.O. Box 74-46 

Hollywood, Florida 33081 
(305) 981-1241 

EDUCATIONAL 
Thig Attack - Ages 9 and up. An 
educational arcade game where 
players learn important math 
concepts as they play. Sound 
effects, colorful graphics. Excel­
lent manual includes an introduc­
tion to trigonometry. Tape/Disk; 
$19.95. 

The Educational Combo- The 
Combo includes these educa­
tional (and entertaining) games: 
Silly Syntax (ages 5 and up) 
story creation game with 2 
stones 
Galactic Hangman (ages 7 and 
up) animated graphics, with a 
700 word vocabulary 
The Presidents of the USA 
( ages 10 and up) a presidential 
trivia game 
The Great USA ( ages 9 and 
liP) a trivia game of the states 
Thtg Attack (ages 9 and up) 
Zap those Trigs 

All five, program~\ on one disk; 
$49.95lsave $50!,. 

SPECIAL INTEREST 
Rental Property Income and Ex­
p~nse Management Package -
Maintain rental property incom e 
and expense records and print re­
ports. 28 expense categones. Th£s 
program may be tax deductible. 
Disk only; $29.95. 

CoCo Knitter - Easy to use pro­
gram to display or print instruc­
tions to knit a sweater: Cru·digan 
or Pullover; Round or V-neck; 
Raglan or Set-in Sleeve· 3 
we1ghts of yarn; 8 sizes from 
baby to man. Tape/Disk; $19.95. 

All program• run on the CoCo 1, 2 and 3, 32]( 
Extended BaBic, unleBB otherwiBe noted. Add 
$1.50 per tape o r disk for shipping and han­
dling. F lorida residents add 6% sal es tax . COD 
orders add $5. Dealer inquirie s invited. Orders 
generally shipped in 24 -48 hours . No re fund s 
or exchanges w ithout prior au thorizaLion. 



Racksellers 

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

ALABAMA GEORGIA MASSACHUSETTS (cont'd) 
Birmingham Jefferson News Co. Atlanta Border's Littleton Computer Plus 
Brewton McDowell Electronics Bremen Bremen Electronics/Radio Shock Lynn North Shore News Co. 
Florence Anderson News Co. Forest Pork Ellers News Center Swansea Newsbreak. Inc. 
Greenville M & B Electronics Jesup Radio Shock 
Madison Madison Books Thomasville Smokehouse Newsstand MICHIGAN 
Montgomery Trade 'N' Books Toccoa Martin Music Radio Shack Allen Park Book Nook. Inc. 

Tuscaloosa Injun John's. Inc. IDAHO 
Birmingham Border's Book Shop 
Durand Robbins Electronics 

ALASKA Boise Book Shelf. Inc. E. Detroit Merit Book Center 
Fairbanks Arrow Appliance/Radio Shock Moscow Johnson News Agency Hillsdale Electronics Express/Radio Shack 

ARIZONA ILLINOIS Holland Fris News Company 

Cottonwood A & W Graphics Co Belleville Software or Systems Kalamazoo The Book Raft 

Lake Havasu Champaign Bcokmork Lowell Lowell Electronics 

City Book Nook Chicago B. Delton Booksellers Muskegon The Eight Bit Corner 

Phoenix TRI-TEK Computers Decatur Book Emporium Niles Michiona News Service 

Tempe Books. Etc. K-MortPiozo Perry Perry Computers 

Computer Library Northgote Moll Riverview Riverview Book Store 

Tucson Anderson News Co. East Moline Book Emporium Rosevil le New Horizons Book Shop 

ARKANSAS Evanston Norris Center Bookstore MINNESOTA 
Fayetteville Vaughn Electronics/Radio Shack Kewanee Book Emporium Burnsvi lle Shinder's Burnsville 

Ft. Smith Hot Off the Press Newsstand 
Lisle Book Nook Crystal Shinder's Crystal Gallery 

Little Rock Anderson News Co. Lombard Empire Periodicals Edina Shinder's Leisure Lane 
Newton Bill's TV Radio Shack Minneapolis Shinder's (2 Locations) 

CALIFORNIA Paris Book Empori'um Minnetonka Shinder's Ridge Square 
Berkeley Lyon Enterpri ses Peoria Book Emporium Roseville Shinder's Roseville 
Citrus Heights Software Plus Sheridan Village St. Paul Shinder's Annex 
Hollywood Levity Distributors Westlake Shopping Center Shinder's Maplewood 

Stef-Jen. Inc. Il linois News Service Shinder's St. Pauls 
La Jolla Butler & Mayes Booksellers Springfield Book Emporium Willmar The Photo Shop 
Los Angeles Circus of Books (2 Locations) Songomon Center North 

MISSOURI Marysville Booklond Town & Country Shopping Ctr. 
Napa Bookends Bookstore Sunnyland Bcok Emporium Farmington Roy's TV & Radio Shock 

Oakland DeLouer's News Agency West Frankfort Paper Place Flat River Ray's TV & Radio Shock 

Rancho Wheeling North Shore Distributors Florissant Book Brokers Unlimited 
Murieta Software Plus INDIANA 

Jefferson City Cowley Distributing 
Sacramento Deibert's Reoderamo Kirksville T&R Electronics 

Tower Magazine 
Angola D ·& D Electronics St. Louis Book Emporium 

Radio Shack 
Son Francisco Booksmith Berne White Cottage Electronics MONTANA 

Bookworks Bloomington Book Corner Butte Plaza Books 
Castro Kiosk 

Santo Monica Midnight Special Bcokstore Columbus Micro Computer Systems. Inc. NEBRASKA 
Crawfordsville Koch's Books 

Son Jose Computer Literacy Bookshops Dyer Miles Books 
Lincoln Nebraska Bookstore 

Santo Rosa Sawyer's News, Inc. Franklin Gallery Book Shop 
Omaha Nelson News 

Stockton Harding Way News Ft. Wayne Michiana News Service NEVADA 
Paperbacks Unlimited Garrett Finn News Agency. Inc. Carson City Book cellar 

Sunnyvale Computer Literacy Indianapolis Bookland. Inc. Las Vegas Hurley Electronics 
Torrance El Camino College Bookstore Borders Bookshop Steve's Books & Magazines 

COLORADO Indiana News NEW HAMPSHIRE 
Aurora Aurora Newsstand Southside News Keene Radio Shock Associate Store 
Colorado Lebanon Gallery Book Shop Manchester Bookwrights 

Springs Hathaway's Martinsville Radio Shock West Lebanon Verhom News Corp. 
Denver News Gallery Richmond Voyles News Agency. Inc . 
Glenwood Wabash Miffing's Electronics NEW JERSEY 

Springs The Book Train IOWA 
Atlantic City Atlantic City News Agency 

Grand Cedar Knolls Village Computer & Software 
Junction Read more Book & Magazine 

Davenport Interstate Book Store Clinton Micro World II 
Longmont City Newsstand 

Des Moines Thockery's Books. Inc. Pennsville Dave's Elect. Radio Shock 
Fairfield Kremers Books & Gifts Rockaway Software Station 

DELAWARE 
Middletown Delmar Co. 

KANSAS NEW MEXICO 
Newark Newark Newsstand 

Hutchinson Crossroads. Inc. Alamogordo New Horizons Computer Systems 
Wilmington Normar. Inc.-The Smoke Shop 

Topeka Palmer News. Inc. Albuquerque Page One Newsstand 
Town Crier of Topeka. Inc. Santa Fe Downtown Subscription 

Wellington Dondy's/Rodio Shock Dealer 
DISTRICT OF COLUMBIA Wichita Lloyd's Radio 
Washington. 

KENTUCKY NEW YORK 
DC Chronichles Amherst Village Green-Buffalo Books Hazard Daniel Boone Gulf Mort NewsRoom 

Henderson Matt's News & Gifts Brockport Lift Bridge Book Shop. Inc. 
World News. Inc. 

Hopkinsville Hobby Shop Brooklyn Cromland. Inc. 

FLORIDA Lou isvil le Hawley-Cooke Booksellers (2 Locations) Elmira Heights Southern Tier News Co .. Inc. 
Fredonia On Line: Computer Access Center 

Boca Raton Great American_Book Co. Middletown Software City 
Hudson Falls GAWest &Co. 

Clearwater The Avid Reader Paducah Radio Shack 
Huntington Oscar's Bookshop 

Cocoa The Open Door LOUISIANA Johnson City Unicorn Electronics 
Donia Dania News & Books Baton Rouge City News Stand· New York Barnes & Noble-Sales Annex 
Davie Software Plus More Lockport TV Doctor/Radio Shack Coliseum Books 
Ft. Lauderdale Bob's News & Book-Store New Orleans Sidney's News Stand Uptown Eastern Newsstand 

Clarks Out of Town News Monroe The Book Rack Grand Central Station. Track 3 7 
Mike's Electronics Distributor 200 Pork Ave .. (Pan Am #1) 

Gainesvil le Paper Chase MAINE 55 Water Street 
Jacksonville BcokCo. Bangor Magazines. Inc. World Trade Center #2 
North Miami Brockton Voyager Bookstore First Stop News 

Beach AI mar Bookstore Caribou Radio Shock Idle Hours Bookstore 
Panama City Boyd-Ebert Corp. Oxford Books-N-Things International Smoke Shop 
Pensacola Anderson News Co. Sanford Radio Shack Jonil Smoke 
Pinellas Park Wolf's Newsstand Penn Book 
South 

MARYLAND Software City 
Pasadena Poling Place Bookstore 

College Park University Bookstore State News 
Starke Record Junction. Inc. Walden Books 

Radio Shock Dealer MASSACHUSETTS World Wide Media Services 
Sunrise Sunny's at Sunset Boston Eastern Newsstand Pawling Universal Computer Service 
Tallahassee Anderson News Co. Brockton Voyager Bookstore Rochester Mlcrocom Software 

DuBey's News Center Cambridge Out Of Town News Vil lage Green 
Titusville Computrac Ipswich Ipswich News World Wide News 
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NORTH CAROLINA 
Cary News Center in Cary Village 
Chapel Hill University News & Sundry 
Cha1lotte Newsstand lnt'l 
Hickory C' Books & Comics 
Jacksonville Michele's. Inc. 
Ke.nersville K & S Newsstand 
Marion Boomers Rhythm Center 
Winston-Salem K & S Newsstand (3 Locations) 

OHIO 
Akron 
Conlon 
Chardon 
Cincinnati 
Cleveland 
Columbiana 
Columbus 

Dayton 

Dublin 
Fairbom 

Findley 
Kent 
Lakewood 
Lima 
Miamisburg 
Parma 
Toledo 
Warren 
Xenia 
Youngstown 

OKlAHOMA 
Oklahoma 

City 
Taklequah 
Tulsa 

OREGON 
Eugene 
Portland 

Salem 

PENNSYLVANIA 
Allentown 
Altoona 
Bryn Mawr 
Corry 
FeasteNille 
King of Prussia 
Malvern 
Reading 
Temple 
West Chester 
Wind Gap 
York 

RHODE ISlAND 

Rainbow News Ltd. 

Churchill News & Tobacco 
Little Professor Book Center 
Thrasher Radio & N 
Cinsott 
Erleview News 
Fidelity Sound & Electronics 
B5Software 
Micro Center 
The Newsstand 
Books & Co. 
Huber Heights 

Book&Card 
Wilke News 
Wright News & Books 
Book Barn * 
News-Readers · 
Wilke's University Shoppe 
Open Book 
The News Shop 
Lakewood International News 
Edu-Caterers 
Wi lke News 
Bookmark Newscenter 
Leo's Book & Wine Shop 
Book Nook. Inc. 
Fine Print Books 
Plaza Book & Smoke Shop 

Merit Micro Software 
Thomas Sales. Inc. dba Radio Shack 
Steve's Book Store 

Libra Books - Book Mark 
Fifth Avenue News 
Rich Cigar Store. Inc. 
Sixth & Washington News 
Capitol News Center 
Checkmate Book 

Owl SeNices 
Newborn Enterprises 
Bryn Mawr News· 
Corry Books & Cards 
Global Books 
Gene's Books 
Personal Software 
Smah's News & Card Center 
Software Corner 
Chester County Book Co. 
Micro World 
The Computer Center of York 
Tollgate Bookstore 

Newport Bellevue News 

SOUTH CAROLINA 
Charleston His. Software Haus. Inc. 
Clemson Clemson Newsstand 
Florence Ray's #1 
Greenville Palmetto News Co. 
Spartanburg Software City · 

TENNESSEE 
Brentwood 
Chattanooga 

Dickson 
Knoxville 

Memphis 
Nashville 

Smyrna 

TEXAS 
Big Spring 
Desoto 
Elgin 
Ft. Worth 
Harling ton 

Baokworld #5 
Andefson News Co. 
Guild Books & Periodico\s 
Highland Electronics 
Anderson News Co. 
Davis-Kidd Bookseller 
Computer Center 
Davis-Kidd Booksellers 
Mosko's Place 
R.M. Mills Bookstme 
Delker Electronics 

Poncho's News 
Maxwell Books 
The Homing Pigeon 
Trinity News 
Book Mark 

UTAH BRITISH COLUMBIA (cont'd) 
Provo Valley Book Center Chilliwack Charles Parker 

VIRGINIA Coqultlam Cody Books LTD 
Danville K & S Newsstand Coortenay Rick's Music & Stereo 
Hampton Benders Dawson Creek Bell Radio&W 
Lynchburg Self SeNe Software Gclden Taks Home Furnishings 
Norfolk 1-0 Computers Kelowna Telesott Marketing 

Tum The Page Longley Langley Radio Shack 
Richmond Volume I Bookstore Nelson Ollve(s Books 

WASHINGTON 
New West-

Port Angeles Port Book & News 
minster Cody Books LTD 
Parksville ParksvilleW 

Seattle Adams News Co .. Inc. Penticton D.J.'s 

Tacoma 
Bulldog News Four Corner Grocery 
B & I Magazines & Books Sidney Sidney Electronics 
Nybbles 'N Bytes Smithers Wall's Home Furniture 

WEST VIRGINIA Squamlsh Kotyk Electronics 
Huntington Nick's News Vancouver Active Components 
Logan Stan's Electronics & Radio Shack Friendlywore Computers 
Madison Communications. LTD Granville Book Co. 
Parkersburg Valley News SeNice Siliconnections Books LTD 
South 100Mile 

Charleston Spring Hill News House Tip Top Radio & N 

WISCONSIN MANITOBA 
Appleton Badger Perioc;tlcols Altona LA Wiebr Ltd. 
Cudahy Cudahy News & Hobby Lunder Goranson Elec. 
Kenosha R.K. News. Inc. MOlden Central Sound 
Madison PicA Book The Pas Jodi's Sight & Sound 

University Bookstore Selkirk G.L. Enns Elec. 
Milwaukee Juneau Village Reader Virden Archer Enterprises 
Waukesha Holt Variety Winnipeg J & J Electronics ltd. 

NEW BRUNSWICK 
ARGENTINA Moncton Jeffries Enterprises 
Cmdoba Information Telecommunicatlones Sussex DewittEiec. 

AUSTRALIA NEWFOUNDLAND 
Blaxland Blaxland Computers Botwood 'Seaport Elec. 
Kingsford Paris Radio Electronics Carbanear Slade Realties 

CANADA: NOVA SCOTIA 
ALBERTA Halifax Atlantic News 
Bantt Banff Radio Shack ONTARIO 
Bonnyville Paul Tercler Angus Micro Computer SeNices 
Brooks Double "D" AS.C. Radio Shock 
Calgary Billy's News 

Aurora Compu Vision 

Claresholm Radio Shack Associated Stores 
Concord Ingram Software 

Drayton Valley Langard Electronics 
Exceter J. Macleane & Sons 

Edmonton CMDMicro 
Hanover Modern Appliance Centre 

Edson Radio Shack. aSd 
Huntsville Huntsville Elec. 

FoiNiew D.N.R. Furniture & N 
Kenora Donny"B" 

Fox Creek Fox City Color & Sound 
Kingston T.M. Computers 

AS. C. Radio Shack 
Listowel Modern Appliance Centre 

Ft. Saskatche-
South River MaxW 

wan Ft. Mall Radio Shack. ASC 
DennisW 

Grande 
Toronto Gordon and Gctch 

Cache The Stereo Hut QUEBEC 
Grande LaSalle Messageries de Presse Benjamin Enr. 

Centre The Book Nook Pont. Rouge Boutique Bruno Laroche 
Hinton Jim Cooper SASKATCHEWAN 
lnnisfall L & S Stereo 
Lacombe Brian's Electronics 

Assiniboia Telstar News 

Leduc Radio Shack Associated Stores 
Estevan Kotyk Electronics 

Lethbridge Datatron 
Moose Jaw D&S Computer Place 

Lloydminster Lloyd Radio Shack 
Nipiwan Cornerstone Sound 

Okotoks Okotoks Radio Shack 
Regina Regina CoCo Club 

Peace River Radio Shack Associated Stores Saskatoon 
Software Supermarket 

Tovener Software 
Everybody's Software Library 

St. Paul Wolte(s Electronics 
Shellbrooke Gee. Laberge Radio Shack 

Stettler Stettler Radio Shack 
Tisdale Paul's SeNice 

Strathmore Wheatland Electronics 
Unity Grant's House of Sound 

Tober Pynewood Sight & Sound YUKON 
Westlock Westlock Stereo Whitehorse H & 0 Holdings 
Wetasklwln Radio Shack 

BRITISH COLUMBIA JAPAN 
Burnaby Computit Tokyo America Ado. Inc. 
Burns Lake VT. Video Works PUERTO RICO 
Campbell Eost Isla Verde The Color Computer Store 

River TRS Electronics San Juan Software City 

Also available at all B. Dalton Booksellers, and 
selected Coles and W.H. Smith in Canada, 
Waldenbooks, Pickwick Books, Encore Books, 
Barnes & Noble, Little Professors, Tower Book & 
Records, Krach's & Brentano's, and Community 
Newscenters. 
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Advertisers Index 

We encourage you to patronize our advertisers - all of whom support the Tandy Color 
Computer. We will appreciate your mentioning THE RAINBOW when you contact these firms. 

A to Z Unlimited . ........ ... ... 32 MicroWorld ...... .. ........... 128 
Adventure Novel Software .. . ... 67 
After-Five Software ............. 57 
Alpha Software Technologies 149 
Arizona Small Computer 
Company ..... . . ....... ...... .. 54 
Ark Royal Games ... . . . .. .... . 139 
Bob's Software . .. . ...... . . .. ... 56 
Burke & Burke . ... . ......... ... 33 
Cer-Comp ............ ... 142, 143 
Cinsoft . ... . .... . .......... .... 81 
CoCo Connection ... . ......... 113 
Cedis Enterprises .. .. ......... . 83 
Cognitec ..... . . .......... . .... 29 
Colorware . . .. .. . . ...... 19, 20, 21 
CompuServe ..... ......... . .. IFC 
Computer Center ............. 121 
Computer Island ...... .. ... . .. . 93 
Computer Plus .................. 3 
CRC/Disto ............... . .. ... 55 
D.P. Johnson ..... ........ .. .. 147 
Dayton Associates of 

W. R. Hall, Inc ... ..... 122, 123 
Dorsett Educational 

Systems ... .. ........ .. . .. 111 
Dr. Preble's Programs .......... 97 
E-Z Friendly Software .... .. .. .. 31 
Eversoft ...... .. ......... ... .. 151 
Federal Hill Software .......... 129 
Frank Hogg Laboratories .... 38, 39 
Game Point Software ..... .. . .. 125 
Gimmesoft ............... 116, 117 
Granite Computer Systems . ... 153 
GSW Software .... .. .......... 113 
HawkSoft, Inc . ............ . .. . . 54 
Howard Medical . .......... 66, 162 
J & R Electronics ............. 150 
J R & J R Softstuff . ..... ... ..... . 67 
Kenneth Leigh Enterprises .. .. . 125 
Metric Industries ..... ... .. ..... 53 
Michtron .... . ............... .. BC 
Micro Works, The .............. 47 
Microcom Software .. ... . 9, 11, 13, 

14, 15, 17 
Microtech Consultants 

Inc ........................ 85 
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Orion Technologies .... . . . . ... 105 
Owl-Ware ............... 69, 70, 71 
Performance Peripherals ...... 141 
Perry Computers . . .... . ... . .... 75 
Public Domain ... . .. ..... ...... 49 
PXE Computing .. . .... .. ..... .. . 7 
RC Pierce Software ........... 155 
Rainbow Adventures 

Book IV .... .... .... .... .. 100 
Rainbow Bookshelf ........... 133 
Rainbowfest . .. . .. . . ..... . .. 42, 43 
Rainbow Gift Subscription . ... IBC 
Rainbow on Tape & Disk ..... .. 18 
Renco Computer Printer 

Supplies .................. 139 
Rulaford Research ....... ...... 12 

D Call: 
Kim Vincent 
Advertising Representative 
(502) 228-4492 

The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box 385 
Prospect, KY 40059 

FAX (502) 228-5121 

SD Enterprises .. . .... 25, 149, 151, 
153, 155 

Second City Software .. ....... 161 
SpectroSystems ............... 45 
SPORTSware ....... . .......... 93 
Sugar Software .......... .. ... 157 
Sundog Systems ... ... .. .. .... 137 
T & D Software ........ 89, 101, 140 
T.E.M. of California .... ..... . . 121 
Tandy/Radio Shack ........... 127 
Tepco ............ ... ... . ..... . 99 
True Data Products ............ 73 
Try-0-Byte ......... ....... . . .. 83 
Vidicom Corporation .... ....... 31 
Wasatchware ... ..... ....... .. . 45 
Woodstown Electronics ....... 105 
Zebra Systems ............ . .. . 131 



CoCo CALENDER DELUXE: 
Organize all of your appointments with this 365 day 
Calender. Now with Hi-Res print driver for the 
DMP, CGP, Epson MX-80 and Star Gemini lOX 
printer. Please specify printer. 64k DISK. ....... $19.95 •"'""""''u''" 

OADER 

SCSDOS: 
Add24 newdiskcomma 

"''"vu.opa•-• Supports 40 track & Double Sided drives, 6ms 
stepping, auto disk search, error trapping and 
burnable into an EPROM. 64k DISK. .......... $24.95 

BLACKJACK ROY ALE: MY DOS: By Chris Hawks 

Even your casino odds with this BlackJack card ~~~~~~~~~ffi}~~~~~~~-J Supports accesses to double sided drives, able to 
simulation and tutor! Program can be edited for use the J&i\1 Controller with the CoCo 3, DlR 
different house rules. 64k DISK .. .... .. .. ............. $16.95 commands simplified and a host of o ther special 

BSE- BASIC SCREEN EDITOR: 
Gives Basic a full-screen editor to supplement the 
regular EDIT commands. Works on the CoCo 1&2 
ahd with the CoCo 3, WIDTH 32, 40 or 80 is sup­
ported! Complete screen cursor control with the F'~~~· 
arrow keys plus features to make EDITing Basic 
programs a snap! BSE, a must have Coc'o utility. IF=-"-"'="-"'-=-'""-"' 

Our low price was the only corner that was cut on 
thisquality program. 64k DISK. ....................... $19.95 

CHECK-09MV- Version 2.0: 

features. 64k DISK. ............................. .. ....... .. $14.95 

A-DOS3: 
The popular Disk Operating System from Spec­

.....,_,'-.!!....==;..:<.;::==-l troSystems for the CoCo 3. 128k DISK. .. .. .... $34 .95 

SCS can custom 'burn' your purchased DOS pro­
gram foronly $15.00! This includes the price of the 
EPROM chip and the BURN ch arge. Ca ll o r writ e 
for details. 

VIP LII3RARY: 
This popular 'intergraded' package includes, VIP Finally, a program that interacts with MultiVue for 

FAST and EASY check balancing. CHECK-09MV 
and you can now take control of your bank checking 

• wv ........................................... ~u•·"·'• Writer, Terminal, Data Base, Ca lc and Disk Za p 
which can fix a diskette with I/0 erro rs. SCS 

account. No more waiting on your bank statement F "-"'-=-====-"-"="-"-· special price. 64k DISK. .................. .... .... .... .. $125.00 
for an ending balance. CHECK-09MV will provide 
a check-by-check balance in an easy to use format 
that eliminates those monthly surprizes! Bring your 
money and you closer together and have the buck 
STOP HERE! Featuring an all new EDITING 
command. 512k DISK. .................... ........ .... ...... $25.95 

CoCoMAX II: By Colorware 
The 'CLASSIC' CoCo graphic program. Draw great 

VlP WRfiER III w /SPELL CHECKER: 
All new and completely up-graded with expanded 

<lil'ect•:>-1 memory and pull down menus. Settle fo r only the 
641cDISIC..$ best 100%MLword processor.128k DISK..$79.95 

VlP DATABASEIII ..................... ............ ..... $69.95 

....... .,.,,,_,._,• THE NEWSPAPER PLUS: 
works of art with the program that set a standard for • ...,,..'-·"-'"' ....... .,J'"·''-'• DeskTop Publishing for the CoCo 3? With the 
all others to follow. Supported by a I-Ii-Res interface 
and numerous printer drivers for complete se t-up. 

............... ,... .... "-''• ALL NEW NEWSPAPE R PLUS, you now c~ n 

create complete and soph isti ca ted Banners, 
64k DISK. ....... .............. ... ..... ................... .. ......... $78.45 I HI-RESJIO"''SfiCK ._..,~ ........................ .... _, . Headlinesalongwith Text Columns and G raphics. 

THE NEWSPAPER PLUS allows fo r importin g 
CoCo MAX III: By Colorware ·"'-'"'·-''-'• different pictures, fonts and fill pa tt e rns from disk 
All new program based off the 'CLASSIC' CoCo­
Max II software. Allows for full animation, select 16 
colors from a 64 color palette, fast & easy to use w/ rn~~~~~ 

for that pro-look. Comes comp lete with 22 fonts 
and 50 clip art pictures. TI-lE NEWSPAPER 
PLUS is an all new upgraded program based on 

pull down menus in a point-and-click environment. rnr'"'"'t-• the original NEWSPAPER program. SCS is the 
128k or512k DISK .... ... ....... ................ .. .... .... ..... $78.45 • •u,,.,,.,.." ONLY company authorized to handle TI-lE 

NEWSPAPER PLUS program. Why buy the old , 
overpriced and outdated program when you can DISK UTILITY 2.lA PLUS: 

A complete disk utility package for all CoCo's. Full 
Disk I/0 for FORMAT, COPY, and BACKUP. 
Supports single or double sided 35 or 40 track 
drives. With DISK UTILITY 2.1A PLUS from 
SCS, you get TWO programs for ONE low price. 

nno1>1-arr1s• get the newest release for less ! 
128k DISK. ..................... : ................................ $48.95 

ui;:>~ .... ., ........... ................... :)L;4.:r.> l TI-lE NEWSPAPER GRAPHICS DISK I: 

DISK UTILITY for the CoCo 1 DISK F~~~-
UTILITY for the CoCo 

The FIRST OFFICIAL supplementa ry program 
disk for TI-lE NEWSPAPER. Conta ins '50' NEW 
PICTURE FILES, '10' NEW FILL PATTE RNS 
and '3' ADDITIONAL FONT SETS! GRAPH­
ICS DISK I is available only from Second City 
Software for $19.95 

SECOND CITY SOFTWARE 
Accepts Maste rCard, Visa, C.O.D. and 
Check. orders. Please add $2.50 for ship­
ping($4.50forCanadaorders) &allow 1 to 

weeks for delivery. C.O.D. orders, add 

additional $2.50. 

NEW FROM SECOND Cri'Y SOFl"'WARE 

WARRIOR KING: By Sundog Systems 
Battle monsters, gain magic & weapons, and travel 
through harsh wilderness and dark castle dun­
geons in this medieval realm. An outstanding ar­
cade game fort he CoCo3! 128k DISK. .... ...... $29.95 



BBH=HOWARD MEDICAL COMPUTERS ', ...... " .... 
1690 N. Elston· Chicago, IL 60622 · oRDERs (800) 443-1444 • INauiRIEsANooRoEi'lsTATus(312) 278-1440 
Showroom Hoyrs 8-5 M-E 10-3 SAT * 5 STAR FINAL JANUARY '89 COLD 

24 HOUR ORDER LINE 
DC-5 CONTROLLER 

. · from Hard Drive Specialist gives 
· · great Radio Shack compatability 

and double sided access to DSDD 
Drives like Howard's DD-3. Two 
ROM sockets, one 24 pin and one 
28 pin allows use of RS 1.1 ROM 

:: · by jumper selection. Gold plated 
contacts reduce I / 0 Errors. 

· $75 ($2 Shipping) 

NX-1000 STAR printer 
• forward and backward tractor 
• 4K input buffer $189 
• 144 CPS 

·. NX-1000 RAINBOW 
color printer $289 

·:·· • four-color ribbon 
• front panel font select 
• single sheet and tractor feed at 

same time 

Howard SP -C $68.45 
• serial-to-parallel converter 
• 300 - 9600 baud 

Howard introductory 
special 
• good until 2/ 16 I 89 
• SP-C $29.95 with printer order 
• Free coupon for newspaper plus 
($48.95) with any other $15 
order from Second City Soft­
ware 

• FREE shipping 

are lost when disk is reading or writ­
ing. Especially useful with OS-9, but 
also works with BASIC. 

MONITOR 
Sony KV-1311CR $499 
Regular $625 ($15 shipping) 
• Vivid Color • Vertically flat 13" 
screen • Monitor/Trinitron TV with 
remote control • 640 x 240 reso­
lution at 15MHZ . 37 mm Dot pitch 
• RGB analog & digital; TTL; and 
composite inputs • VCR inputs 
• Cable to CoCo 3 $36 

HARD DRIVE ACCESSORIES 
3' Hard Drive Cable S20 
Burke & Burke Interface 78.45 
Clock Upgrade S20 
RSB S39.95 
TEAC 55B Sll8 
Hard Drive ROM Boot S20 

"Guarantee" As good as Gold. 
Howard Medical's 30-day guarantee 
is meant to eliminate the uncertainty 

. · · of dealing with a company through 

/ 

· the mail. Once you receive our hard­
ware, try it out; test it for compat-

.. ibility. If you're not happy with it for 

any reason, return it in 30 days and 
we'll give you your money back (less 
shipping.) Shipping charges are for 
48 states. APO, Canada and Puerto 
Rico orders are higher. 

Hard Drive-Ready to Run! 
20,000,000 Bytes or the equivalent to 
a 125 R.S. 50 I 's on line are packed 
into this hard drive, pre installed and 
ready to run. All you need to do is 
plug it in and go! This complete easy 
to use package includes a Seagate 20 
Meg Hard Drive, a Western Digital 
WD 1002-WX I Controller and 
interface* that plugs into slot #3 of 
multipack interface, plus the case & 
power supply. You even get a l year 
warranty. This 20 meg Hard Drive 
will work with IBM & clone. Basic 
driver, $29.95, lets you access th is 
hard drive without need for OS-9. 

HD-1 i\499 
* Burke & Burke ($9 Shipping) 
Four free coupons from T & D subscrip­
tions with hard drive order . 

Offer ends 2/ 16 / 89 

PAL UPGRADE 
FOR MULTI-PAK 

specify for 26-3024 or 26-3124 

14.95 ($2 ship) 

24 HOUR ORDER LINE 
soo 1 443-1444 

WE ACCEPT VISA • MASTERCARD: .. ::· 
• AMERICAN EXPRESS • C.O.D. OR · · 

CHECKS • SCHOOL P.O. . 
NEW - DISCOVER CARD 
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HOW DO YOU GIVE A RAI BOW? 
It's simple- Give a RAINBOW gift certificate ... 

Let a gift subscription to THE 
RAINBOW carry the premier Color 
Computer magazine right to 
your friend's doorsteps . THE 
RAINBOW is the information 
source for the Tandy Color Com­
puter. 

Each month, your friends will 
enjoy the intelligent programs, 
reviews and articles, written ex­
clusively for their CoCo. 

First, your g itt wi II be an­
nounced in a handsome card . 
Then, all year 'round, they'll re­
member you and your thought­
fulness when they get each edi­
tion of THE RAINBOW - pages 
loaded with delightful programs, 
regular columns and plenty of 
helpful hints and tips. 

Generosity benefits the giver, 
too. There'll be no more tracking 
down borrowed copies of THE 
RAINBOW. Your collection will be 
safe at home. 

Give a RAINBOW gift certificate 
and let your friends in on the fun . 
THE RAINBOW is the perfect com­
pani o n fo r the Co lo r C o mputer! 

Get your order to us by Janu­
ary 25 and we'll begin your 
friends' subscriptions with the 
March issue of RAINBOW. 

Please begin a one-year (12 issues) gift subscription to 
THE RAINBOW for: 

Name 

Address 

City _______ State ____ ZIP ____ _ 

From: 

Name 

Address 

City _______ State ____ ZIP ____ _ 

0 My payment is enclosed. 
Bill to: 0 VISA D MasterCard 0 American Express 
Acct.# _____________ Exp.date ___ _ 

Signature __________________ _ 

Mail to: 
Rainbow Gift Certificate, The Falsoft Building, P.O. Box 385, Prospect, 
KY 40059 

For credit card orders call (800) 847-0309, 8 a.m. to 5 p.m . EST. 
All other inquiries call (502) 228-4492. 

Subscriptions to THE RAINBOW are $31 in the United States; U.S. $36 in Canada. The surface rate 
to other countries is U.S. $66; the air rate, U.S. $103. Kentucky residents add 5% sales tax. U.S. 
currency only, please. All subscriptions begin with the current issue. Please allow 6 to 6 weeks for 
delivery. In order to hold down non-editorial costs, we do not bill. 
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