




























































































































































































































































The manual is well-written and guides 
you step-by-step through the various 
features. 

There is no capability lacking in 
Word Power 3.1 that would preclude its · 
ranking with the highest among word 
processors, and future enhancements 
promise to make it a system not to be 
without. Couple the great text features 
of Word Power 3.1 with the vivid, 
beautiful colors, and you really have 
"something to write home about"! 

(Microcom Software, 2900 Monroe Ave., 
Rochester, NY 14618, 800-654-5244; $79.95) 

- Thomas Poor 

I Software CoCo 1, 2 & 3 

HELLO/BAS­
Menu Greetings 

I'll admit it: I am not a one-computer 
woman. Though the CoCo is nearest 
and dearest to my heart, I dabble with 
MS-DOS machines (in my work) and 
have been know to dally with Commo­
dores. But don't judge me too harshly 
- I always come back to the CoCo, the 
friendliest and most versatile computer 
around . 

Sometimes, though, I can't help but 
compare features and inwardly com­
pose a wish list. One thing I wish is that 
IBM compatibles had a disk operating 
system built in, like CoCo's Disk BASIC 

(some Tandy IBM compatibles do have 
MS-DOS built in). It takes IBM ma­
chines and their look-alikes so long to 
boot. In comparison, CoCo springs 
awake, ready to go. 

One thing MS-DOS can do is auto-

matically execute an AUTOEXEC . BAT 
file, which can carry out instructions 
and load specific files for you. With my 
MS-DOS machine, all I have to do is 
turn it on - by following the AU TO­
EXEC. BAT file I wrote, it calls up a menu 
program that lets me boot (with just one 
keystroke!) any program on my hard 
disk. If there's one thing I'm bonkers 
about, it's menus. And since I'm com­
piling a wish list, I wish CoCo had an 
AUTOEXEC. BAT function that could give 
me a menu of programs on my floppy 
disk for "point-and-shoot" loading. 
(Tony DiStefano's projects look inter­
esting, but I am not a hardware person.) 

Now, you're probably wondering 
why I've wasted three paragraphs of 
what is supposed to be a review, spout­
ing off in left field. There's a reason for 
this: menus . 

HELLO/BAS gives 32K ECB CoCos 
menus. With the program's little auto­
repeating cursor, I can zip around an 
alphabetized menu presentation of a 
floppy disk directory , press ENTER 

when I come to a BASIC program I want 
to load and - bingo - it loads and 
runs. Just as nifty as my MS-DOS 
menu. 

And what's more, a utility provided 
allows me to boot HELLO/ BAS from a 
floppy by entering the 005 command 
(this works a lot faster than waiting for 
MS-DOS's AUTOE XEC. BAT file to finish 
executing - HELLO/ BAS does use the 
high-speed poke). Typing a three-letter 
command is better than typing the 10-
character command, RUWHELLO ". 

What's the big deal in saving seven 
keystrokes? Well, computers are sup­
posed to save time - why did you ditch 
your typewriter in favor of a word 
processor, anyway? Another reason for 
using menus is ease of operation. Menus 
let you set up a sort of"turnkey" system. 

t Cheoc:::k A c::: c::: C3 LA.,., t 
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New users may stare blankly at you 
when you try to describe the process of 
calling up a directory, then loading and 
running a program, but even a child can 
quickly figure out how to "point and 
shoot." 

The HELLO/ BAS disk comes with five 
files: HELLO, 005 BOOT , HELP, 0151< 
!NIT and LOG 8001<. HELL O, of course, 
is the main program. When you run 
HELLO, the program will read the disk 
directory, alphabetize and display it. 
The program can be configured to run 
on any drive. The screen can show 24 
files at a time, but there are extra 
"pages" that can take care of the 25th 
file and beyond . 

In add ition to the alphabetized direc­
tory display, the screen also shows you 
the default drive number, which screen 
"page" you are currently in, the number 
of files on the disk and the number of 
granules free. You select and load a 
program by moving a cursor to the file 
(via any arrow key) and pressing ENTER. 

The auto-repeating "cursor wrap" fea­
ture is nice - pressing the down arrow 
key at File 24 takes you back to the top 
of the directory list. The program does 
not induce finger sweat. Pressing P 
allows you to print out a hard copy of 
the directory; pressing CLEAR lets you 
read another disk in the current default 
drive. 

OI51<INIT creates "autobootable" 
HELLO/ BAS disks. It is best to run 
OI51<INIT on newly formatted disks, 
because the 005 BOOT program it gener­
ates is sector-dependent; on a semi-full 
disk there may already be programs 
occupying the intended sector. This 
means that you will probably have to 
create your own HELLO/ BAS bootable 
disks from scratch (a boatable disk 
must contain 005 BOOT and HELLO -
HELP is helpful, but not necessary) and 

Not just another checkbook program but a user friendly, menu driven, disk based 
information system. Keep track of deposits, checks, ATM withdrawals and other 
account transactions. Define up to 36 categories to monitor expenses. Set up 
automatic transactions for such items as direct deposits and deductions. Balance 
your account(s) in minutes 1 Other features include multi-drive capability, display 
and print options, check search on any field, edit and delete capability and more. 

CoCo 3 compatible 
Printer opt1onal RAINBOW 

S(Al 

After Five Software 
P.O. Box 210975 
Columbia, SC 29221-0975 
(80 3) 788-5995 

Send check or M.D. for 
$34.95 plus $3.00 S/H 
COD orders: add S2.00 

(SC res. add 5/. sales tax l 

Reviewed in RAINBOW, February 1988. 
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AVE up to ·19°/o 
when you buy a joint sub­
scription to the magazine and 
either RAINBOW ON TAPE or 
RAINBOW ON DISK! A one-year 
subscription to THE RAINBOW 
and RAINBOW ON TAPE is only 
$91 in the U.S., $108 in Can­
ada, $153 foreign surface rate 
and $188 foreign ai rmai I. A 
one-year subscription to THE 
RAINBOW and RAINBOW ON 
DISK is on ly $115 in the U.S. , 
$138 in Canada, $183 foreign 
surface rate and $218 foreign 
airmail. * 

Every month, these convenient 
services bring you as many as 24 
ready-to-run programs. Using the 
current issue of THE RAINBOW as 
documentation, all you have to do is 
load and run them. A one-year com­
bination subscription to THE RAIN-

BOW and RAINBOW ON TAPE or RAIN­
BOW ON DISK give you more than 230 
new programs! The typing time you 
save can be spent enjoying your 
CoCo! 

RAINBOW ON TAP 
For No .. uss Fun 

Back issues of RAINBOW ON TAPE 
are available beginning with the 
April 1982 issue. A single copy of 
RAINBOW ON TAPE is $10 within the 
United States; U.S. $12 in all other 
countries . The annual subscription 
rate for RAINBOW ON TAPE is $80 
within the U.S.; U.S. $90 in Canada; 
and U.S. $105 for all other coun­
tries. * 

RAINBOW ON DISK-­
Offers OS-9 Programs 

In addition to all the programs 
offered on tape, part of one side of 
RAINBOW ON DISK is formatted for the 
OS-9 operating system . That means 
you can now get all the OS-9 pro­
grams from the magazine - pro­
grams that cannot be put on tape. 
Back issues of RAINBOW ON DISK are 
available beginning with October 
1986. Subscriptions to RAINBOW ON 
DISK are $99 a year in the U.S. Cana­
dian rate is U.S. $115 . All other 
countries, U.S. $130. Single copy 
rate is $12 in the U.S.; U.S. $14 in 
Canada; and U.S. $16 in all other 
countries.* 

To order by phone (credit card orders only), call (800) 847-
0309, 8 a.m. to 5 p.m. EST. All other inquiries call (502) 228-
4492. 
Look for our envelope located between pages 66 and 67 for 
ordering individual subscriptions to THE RAINBOW, RAINBOW ON 
TAPE and RAINBOW ON DISK. 

YES! Sign me up for a joint 1-year subscription (12 issues) to: 0 THE RAINBOW and RAINBOW ON TAPE 

0 THE RAINBOW and RAINBOW ON DISK 

0 NEW D RENEWAL (attach labels) 

Name __________________ _ 

Address 

City ______ State ___ ZIP ___ _ 

Payment Enclosed 0 (*payment must accompany order) 

Charge: 0 VISA 0 MasterCard 0 Am. Express 
Account Number 
Signature _ ____________ Exp. ____ _ 

*U.S. currency only, please. In order to hold down costs, we do not bill. Kentucky res idents add 5% sales tax . Please allow 6 to 8 weeks 
for delivery of first copies. Joint subscriptions to THE RAINBOW and RAINBOW ON TAPE or RAINBOW ON DISK begin with the current issue. 

Please note: While group purchases of RAINBOW ON TAPE and RAINBOW ON DISK are permitted (and multiple subscriptions are even discounted, if purchased in one 
order from a club), no license to make copies is conveyed or implied. Yes, your group may even purchase a subscription to our disk/ tape services, but such purchase 
in no way authorizes that any copies be made of that original disk/tape. Specifically, this means that the original disk/tape itself may indeed be kept in a club libra ry 
for use by members. However, a group purchase does not entitle club members, individually or as a group, to copy that disk/ tape. 

Unauthorized copying of any copyright product is strictly illegal. The copyright (right to make copies) is in no way conveyed in the purchase transaction . 

. ···· ································· ················· ···· ··········· ·· ·········· ··········· ···· ······ ·· ············ ······· ··· 



It's simple - G·ive a RAINBOW gift certificate ... 

Let a gift subscription to THE 
RAINBOW carry the premier Color 
Computer magazine right to 
your friends' 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 gift will 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- more than 
200 pages loaded with as many 
as 24 programs, 15 regular col­
umns and lots 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
panion for the Color Computer! 

Get your order to us by Oc­
tober 25 and we'll begin your 
friends' subscriptions with the 
December 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 0 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. $38 in Canada. The surface rate 
to other countries is U.S. $68; 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 8 weeks for 
delivery. In order to hold down non-editorial costs, we do not bill. 



copy your favorite BASIC programs to 
the disk. DOS BOOT and HELLO take up 
one gran each of disk space, and HELP 
takes up two. 

HELLO/ BAS will not load machine 
language programs, which is a downer. 
The author apologizes for this lack on 
one "page" of the nine-page help file . 

HELLO/ BAS is one professional­
looking, well-behaved (as long as you 
stay away from ML) and user-friendly 
utility for BASIC programs. Once you 
start using it, you may find yourself 
growing spoiled. !like HELLO/ BAS and 
have put it on the same disk with some 
of my favorite RAINBOW programs . 

The applications are varied. Whether 
you're a new CoCoist or an old pro, 
you'll find a use for HELLO/ BAS. Sea­
soned hackers can see whole alphabet­
ized directories at a time (without the 
SHIFT-@ shuffle), along with other 
information. New users can circumvent 
syntax errors. And it would be espe­
cially useful for handicapped people 
and children. Do your fingers a favor 
and introduce the CoCo in your life to 
HELLO/ BAS. 

(RCPierce Software, P.O. Box 1787, Main 
Post Office, Edmonton, Alta., Canada T5J-

. 2P2, 403-474-8435; $19.95 US, $22.95 CDN: 
First product review from this company 
appearing in THE RAINBOW) 

- Carol Hartman 

. I Software CoCo 1 & 2 

Quest for the Ring 
The Vanished 
Kingdom 

You say you've solved Labyrinth and 
have already congratulated yourself for 
a job well done? Not so fast , King 
William. Zarth, the evil wizard, found 
out you were escaping and did some fast 
work before he was destroyed. He hid 
your crown, locked your castle and 
made all the people in your kingdom 
vanish. Then he hid the ring he used to 
cast all those spells. Now you have to 
find the ring so you can undo all the 
spells and get your people back. 

You start this graphics Adventure in 
front of your castle. From there you can 
wander around the kingdom, looking 
for your crown and Zarth's ring. The 
kingdom contains mountains, streams, 
chasms and a lake, but no people to ask 
for help. (I happen to think the piranha 
fish ate them, but the author says Zarth 
made them disappear!) You're on your 
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own, but you can use any objects you 
find and the clues they provide. The 
only Jiving thing you'll ever see is the 
dragon, and he's not about to help you, 
believe me! 

The first thing that struck me when 
I loaded the game was the excellent 
graphics. (If you don't have a color 
monitor, borrow somebody's. The 
graphics are much better in color.) 
Every time I went to a different screen 
I sat there for a minute just soaking up 
the scenery. The second thing I noticed 
was the sound. A little song plays during 
the title and "RIP" screens. A note 
sounds at every keystroke, and a little 
bird chirps when it's your turn to input. 

After I died the first time (on my 
second move!), I discovered the self­
booting feature. By just pressing the 
CLEAR key you can start the game over 
without reloading. Those of us who die 
often really appreciate this; I've seen 
this feature only in programs written in 
machine language. 

I thoroughly enjoyed this Adventure. 
The graphics and the logic used are a 
definite plus. Games that have you do 
illogical things (i .e., go through mirrors) 
leave me frustrated. In duplicate scenes 
(like fields), the trees, rocks and chasms 
are shown in different places, so it's easy 
to know where you are. Quest for the 
Ring has a limited vocabulary, but I 
found that more of a help than a hin­
drance. Everything I needed to do could 
be accomplished with a dozen com­
mands. And speaking of help, I got all 
the help I needed when I looked at 
objects. 

I also got all the help I needed from 
my 10- and 11-year-old sons (and half 
the neighborhood children). I'd start 
playing the game and the next thing I 
knew there'd be three or four chairs 
pulled up around me, with the occu­
pants offering advice on what to do 
next. If I left my chair for a cup of 
coffee, I'd come back to find it occupied 
by one of the kids, who'd look excitedly 
at me and say, 'Til take over from here." 

Quest for the Ri1~g is a fun game, 
simple yet challenging. You have to 
reason things out, but it isn't so com­
plicated that it will take you months of 
playing to solve. The kingdom is laid 
out very neatly, and what you have to 
do is straightforward. Also, you can 
carry as much as you want. Your hands 
never seem to get full. This eliminates 
the decision of what to drop in order to 
pick up something else. Decisions like 
those in other games cause a lot of 
backtracking and frustration for novice 
Adventurers. 

There is no save feature, so you lose 
everything you've collected whenever 
you die. However, starting the game 
over and recollecting everything is fairly 
easy if you draw a map as you go along. 
You score points for every object you 
find, with a possible score of 504 at the 
end of the game. Don't let the number 
504 scare you, though - there aren't 
504 objects in the game. Some things 
you pick up are worth 30 points, others 
maybe 50. To see what you are carrying, 
you have to type USE I NV instead of just 
INV. 

Like its predecessor, Quest for the 
Ring is also a stand-alone Adventure 
for the CoCo I or 2, with 64K disk 
Extended Color BASIC. Note that it will 
not work on CoCo Is earlier than an F 
board. This two-disk set has 59 Hi-Res 
screens and can run on either a one or 
two-drive system. The optional high­
speed poke is also available. The disks 
aren't copy-protected, so workable 
backups can be made, but only with the 
BACI<UP command. F iles cannot be 
copied one at a time. This protection, 
the only one the authors put in, prevents 
the loading and running of any of the 
single "modules" of the game. 

RTB guarantees all its software to 
load, or you can return it for a prompt 
replacement at no cost to you. I can 
personally vouch for this service, be­
cause my original review copy didn't 
load. When I called the company, I 
expected to hear an answering machine 
at the other end (it was late Saturday 
afternoon) . What I got was a real 
person. He was very helpful and sup­
portive, and once he realized he couldn't 
solve my problem over the phone he 
sent out a replacement copy imme­
diately. 

All in all, I think R TB Software has 
a real winner here. Quest for the Ring 
is a game that can be played and enjoyed 
by all ages and skills, and is well worth 
the price. I'd recommend completing 
the trilogy with Labyrinth and Adven­
ture in Lumeria, and watching for other 



games from this company, which seems 
to be getting better with each program. 

(RTB Software, P.O. Box 777, West Acton, 
MA 01720 , 508-263-0563; $34 .95 plus 
$3 S/H) 

- Gail Allore 

Home Bingo is supplied on either 
disk or cassette and is written in BASIC. 
It requires a minimum of 32K RAM 
a nd Extended Color BASIC, and it 
works fine on the CoCo 3, as well. The 
program loads simply by entering RUN 
" BINGO " . A short menu of options is 
displayed . Both regular bingo games 
and round robin games are supported. 

displayed bingo numbers are just as 
large as in the regular games . The 
program keeps track of the numbers it 
calls so that the same number is never 
duplicated in a game. 

All 75 bingo numbers are available in 
the program and all are displayed in 
large green characters on a black back­
ground with the prefix, such as 'B', 
being only about half the size of the 
actual number. This is helpful in that it 
tends not to distract from the impor­
tance of the number itself. Most profes­
sional bingo players don't even need to 
see or hear the prefix. They have played 
enough games to know that "58" be­
longs in the 'G ' column. 

I Software CoCo 1, 2 & 3 I· 

Home Bingo­
CoCo Calls the 
Numbers Home Bingo is a good program at a 

fair price and provides the CoCo user 
with a way to bring a little more high­
tech into those smoke-filled bingo halls 
across America. 

Home Bingo is a handy program to 
have around the house if you like to play 
this popular game with your family. It's 
also suited to the commercial bingo 
halls, although one might have a tough 
time convincing hard-core bingo pa­
trons that a computer is selecting the 
numbers randomly. I suppose that being 
able to see and hear those rattling ping­
pong balls provides an added sense of 
honesty and randomness to the typical 
bingo player. 

In regular games, the computer first 
displays the number sequence, such as 
No. 3, followed by the actual bingo 
number being called . Numbers such as 
G58 are extremely large and take up 
most of the screen. 

(Williams Enterprises, 53 Old Derry Road, 
Box 7, Hudson, NH 03051, 603-883-2859; 
Cassette $9.95 or Disk $11.95, plus $2 S/H: 
First product review from this company 
appearing in T,HE RAINBOW) 

If the round robin selection is made, 
the sequence is not counted but the - Jerry Semones 

HAWKSoft HAWKSoft HAWKSoft HAWKSoft HAWKSoft 

DOMINATION •... . .....•.....•.•.. $ 18.121121 
MULTI-PLAYER STRATEGY GAME' 

Try to t ake o ve r the planet of YCNAN. Battle 
other players armies to take control of their 
provinces a nd defend yours . Pl ay on a Hi-res map 
of the planet. Take the "RISK" and be a 
planet-lord today!~~ Requires Coco 3 1 disk and 
joystic k or mouse. See Rainbow Review JULY 88 

MYDOS • .•.... • .•................ $ 15 .121121 
CUSTOMI ZABLE' EPROMABLE' ! 
The commands Tand y l ef t out! 

HYDOS is a n enhancement to Disk Ext ended Basic 2.1 
an the CoCo 3. One command loadm and execute for 
M/ L progr a ms. Lowercase command e ntr y and display 
on ALL screens. Screen echo and SAY command for 
RS Speech Pak. Point and click mouse directory. 

NEW FEATURES!!!!' 
Supports double-s i ded and 4121 track dri ves. Set 
any palett es y ou want on power-up <RGB or CMPl. 
Power-up in an y screen width and colors (or 
monochrome) y ou wish~ More options than you can 
shake a joystick a t! ! ~ See Rainbow Review JUNE 87 

HAWKSoft KEYBOARD CABLE ....••.. $25.121121 
UNCHAIN YOUR KEYB OARD! 

Five foot extender cable for Coco II and 3. Move 
your keyboard where you want it! In s tallation 
instructions and tips includ e d! Cu s tom lengths 
availiable. 

HAWKSoft P.O. Box 7112 
Elgin, 11. 6121121-7112 

3 12 - 7 42-312184 

S~H always incl uded. 11. orders add 7% sa les tax . 
Checks Mon ey-orders or COD No c r e dit cards. 

MLBASIC 2.0 - BASIC Compiler 
If you want your BASIC programs to run up to 50 times faster, or want more 

programming features without learning another language, MLBASIC is for you. 
MLBASIC is the most compatible BASIC compiler available for the Color Com­

puter . WHY? Because MLBASIC fully supports: 
. Low- and high-resolution graphics 

· All types ofi/0 (disk, screen, printer, RS232 ) 
- All available commands offered with BASIC 
. Floating point functions and expressions 

· Integer, floating point and string type variables and arrays 
· Use of all available 512K RAM in the COCO 3 

· 80,40 or 32 column text displays 
MLBASIC not only contains everything that you would expect a BASIC pro­

gramming language should contain, MLBABIC has features that offer flexibillty 
of other languages like C, Pascal, FORTRAN and even assembly language. These 
features will allow programmers to directly access the CPU registers on the 
COCO, produce modular program code with SUBROUTINES, manipulate memory 
in blocks, and even call ROM routines in other areas of memory. 

MLBASIC revision 2.0 has incorporated all enhancements that were 
suggested by MLBASIC LO users and more. Revision 2.0 did away with all the in· 
compatibility problems that existed with revision LO. 

MLBASIC allows for the first time user to quickly compile a program using 
default compiler settings. The advanced user has the capability of controlling 
over a dozen settings which control where the program is compiled, which 
medium to complle to (memory or disk), string space, compiler listings and 
more. 

With all this going for MLBASIC, your might expect the cost to be a little out 
of your budget. After looking at prices of other BASIC compilers for the COCO 3 
you might be correct. But look again at this ad; for only $59.95, you can have a 
programming language that will spark your interest once again in the COCO. 

Before you buy another BABIC compiler for the COCO, find out if it supports 
everything MLBASIC supports. Then look at the price tag. We feel that it won't be 
long before you place an order for MLBASIC. 

"MLBASIC is a tine program for any serious programmer," 
said David Gerald in the December 1987RAINBOW. 

<<<< ONLY$5995>>>> 
COCO 3 WITH DISK REQUIRED ·Add $4 .00 Postage. 

Check, Money Order or COD accepted 
Foreign orders use U.S. MONEY ORDERS only. 

WASATCHWARE 
7350 Nutree Drive 

Salt Lake City, Utah 84121 
Phon e (801) 943-1546 
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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. 

Bug Buster, an upgraded arcade game that has 
you chasing specimens of the species Bugus 
computerum out of the disk drive, ROM , RAM, 
power supply and the printer. (The bugs infested 
your CoCo "a long time ago, while you were 
looking the other way.") This upgrade to Bug 
Buster features faster action and smaller targets. 
Requi res a 32K CoCo, a disk drive and a joystick. 
Tothian Software, Box 663, Rimersburg, PA 
16248; $!9.95. 

.CMM, a stock market trading program "that 
wi ll make money on a particu lar stock, whether 
the stock increases or decreases in price, providing 
the stock returns to its original price." For the 
CoCo I , 2 and 3. Requires a disk drive and a OM P 
printer. Weller Enterprises, P. 0. Box 8004, La 
Crescenta, CA 91214, (818)352-68ll; $49.95. 

• Good Games Trio, a collection of 3 two-player 
games: AD/, Othello and Connect Five. AD/ is 
a computerized vers ion of a "board" game 
invented hundreds of years ago in Africa. Othello 
uses an 8-by-8 board and permits the user to 
obtain printouts of current games. Connect Five 
is based on the pencil-and-paper game and is 
mapped out in I 0 columns. For the CoCo I, 2 and 
3; uses the high-speed poke. RCPierce Software, 
P. 0. Box 1787, Main Post Office, Edmonton, A B, 
Canada T5J 2P2, (403) 474-8435; $19.95 US, 
$22.95 CDN. 

Hall of the King Trilogy, a trio consisting of Hall 
of the King, Hall of the King II: The Inner 
Chamber and Hall of the King III: The Earthstone 
Revealed. Each graphics Adventure takes place in 
Firrhest, where a dwarven race once lived, and 
where the powerful Earthstone is hidden. Each 
program comes on a flippy - two sides of the disk 
are used. Requirements include 64K and a disk 
drive. For the CoCo I , 2 and 3. Sundog Systems, 
21 Edinburg Drive, Pittsburgh. PA 15235, (412) 
372-5674; $7l 95 for set, $29.95 each, plus $2.50 

Sf H. ~~]'~~~~~~) 
.hard ~dies, an on-disk swimsuit issue -

"page after page of models in swimsuits that will 
make your CoCo screen sizzle." For the CoCo I , 
2 and 3; requires 64K disk. Baron Products, 3937 
Shady Hill, Dallas, TX 75229. (214) 350-3900; 
$15. 9 ") ./ 

~ -<J.a..R. )'2y 1 ~ ~ 
• HELLO/BAS, a directdty ~ til ity that lets you 
list and print a disk directory in alphabetical 
order, swap default drives with a key press and 
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load and run BASIC programs from a menu, For 
the CoCo I, 2 and 3. Requires 32K ECB and uses 
the high-speed poke. RCPierce Software, P. 0. 
Box 1787, Main Post Office, Edmonton, AB, 
Canada T5J 2 P2, (403) 474-8435; $19.95 US, 
$22.95 CDN. 

In Quest of the Star Lord Hint Sheet, a listing of 
the commands necessary to so lve Sundog Sys­
tems' CoCo 3 In Quest of the Star Lord Adven­
ture. The commands are encoded (but you have 
the key) in order that you don't learn more than 
you wanted to by a careless glance. T he hint sheet 
is intended to be sold only to registered owners 
of In Quest of the Star Lord. Sundog Systems, 
21 Edinburg Drive, Pittsburgh, PA 15235, (412) 
372-5674; $3.95. 

Moneyman II, a menu-driven program composed 
of seven modules designed to perform common 
financial calculations: Savings Planner, Loan 
Planner, Budget Planner, Checking Account, 
Savings Account , Reconcile Bank Statement and 
Summarize Deductibles. The modules interact 
and call on each other as needed. Requires 32K 
ECB and a disk drive. An additional drive is 
optional, and a printer is recommended. Tothian 
Software, Box 663. Rimersburg, PA 16248; 
$24.95. 

• Night of the Living Dead, a text Adventure 
with a ghoulish turn: You are lost in a remote area, 
and the dead are waking up. The only goal is to 
survive. As an incentive, the company is offering 
$500 to the first player whose character can live 
through it (dead line December 31, 1988). For the 

CoCo I, 2 and 3. Requires 64K and a disk drive. 
Adventure Nove l Software, P. 0. Box 8176, 
Spartanburg, SC 29305, (803) 578-7421; $34.95 
introductory offer. 

VIP Database III, a CoCo 3 database that 
supports 40-, 64- and 80-column screens, uses 
separate text and highlight colors for easy data 
entry, features in-memory sort of all records and 
a bui lt-in print spooler. The database can store up 
to 550 records of 256 characters on a one-disk 
system, and it supports mu lti-criteria searches 
with up to 16 separate relational keys . Requires 
the CoCo 3. SD Enterprises, P. 0 . Box 1233, 
Gresham, OR 97030, (503) 663-2865; $69.95 . 

• Wildcard Copy, a Disk BASIC supplement that 
lets you do a multip le copy with one command, 
equivalent to the COPY * command on other 
systems. It can be used to copy fi les with the same 
name but different extensions and files that share 
an extension. The program is written in BAS IC for 
two disk drives and the CoCo I, 2 and 3. R VC 
Software, P. 0. Box 560, Englishtown, NJ 07726, 
(201) 446-2033; $15. 

• Word Processing: TRS-80 & Star NX-10, a 
word processing program written in BASIC for the 
duo of the CoCo and the Star Micronics NX-10 
dot matrix printer. The program takes advantage 
of the printer's capabilities, including underlining, 
italics, NLQ print, emphasized and bold print, 
superscripts and subscripts, P ica and Elite, etc. 
For 64K CoCo I, 2 and 3; comes on cassette only. 
Lee Sullivan, P.O. Box 8718, Penacook, NH 
03303, (603) 753-4497; $12. 

• First product received from this company 

The Seal of Certification program 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 product does exist - that 
we have examined it and have a sample copy- but this does not constitute 
any guarantee of satisfaction. As soon as possible, these hardware or 
software items will be forwarded to THE RAINBOW reviewers for 
evaluation . 

- Lauren Willoughby 



~~~ 
fn . 

(I Computer Island Educational Software 
ARROW GAMES 

32 K Ext. - $21 . 95 tape I $26.95 disk 
Six menu driven games for young 
children (ages 3-6) to teach direc­
tions. All games involve using the 
arrow keys ONLY. Games include: 
LADYBUG . BUTIERFL Y, ARROW 
MATCH, KALEIDOSCOPE, RABBIT, 
and DOODLE. Colorful graphics . 

FIRST GAMES 
32K Ext. - $24.95 tape/$29.95 disk 

First Games contains 6 menu driven 
programs to de light and teach your 
early learners (ages 3-6) . These 
games enrich the learning of colors , 
numbers, lower case letters, shapes. 
memory visual discrimination and 

32K Ext.- $19.95 Tape / $24.95 Disk 

These programs give students prac­
tice using the popular CLOZE read­
ing technique. Each program contains 
grade appropriate short stories with 
key missing words to be deduced ny 
the student. Av~ilable for grades 3 , 4, 
5. 6, OR 7. Please specify. 

DRAWING CONCLUSIONS 
32K Ext. -tape $19.95/ disk $24.95 
These programs contain short stories. 
Each story has two accompanying 
questions that ask the student to drayv 
conclusions from the text. Avail able 

~ 
RAINBOW 
CERTIFICATION 

SEAL 

LOCATING STORY DETAILS 
32K Ext. - disk only - $24.95 

These programs contain short stories. 
Each has an accompanying picture. 
Questions about story details refer to 
either the tex1 or pictures. The disk 
generated graphics are an integral 
part of these attractive programs . 
Available for grades 2 -3 OR 4- 5. 
Please specify. 

FOREIGN LANGUAGE GAMES 
32K Ext. - $19.95 tape/$24.95 disk 

(500 words) 
French or Spanish Baseball 

Score base hits or home runs for 
correct answers. You're out if wrong . 
Correct answers supplied. Fun way 
to learn and practice vocabuiary . 
PLEASE SPECIFY LANGUAGE. 

• ., 
PUNCTUATION PRACTICE 

32K Ext. - tape $19.95/disk $24.95 

On screen practice in proper usage 
of the familiar punctuation marks . 

(718) 948-27 48 

MATH TUTOR SERIES 
16K Ext. 

These tutorials take the child through 
each step of the example . All pro­
grams include HELP tables . cursor 
and graphic aids . All allow user to 
create the example, or let the corn­
puler choose. Mult i-leve l. Greal 
teaching programs. 

LONG DIVISION TUTOR 
$14.95 tape/$19.9 5 disk 

MUL TIPUCATION TUTOR 
$14 .95 tape/$ 19.95 disk 

FACTORS TUTOR 
$19.95 tape/$24.95 disk 

FRACTIONS TUTOR (add ition) 
$19 .95 tape/$24.95 disk 

FRACTIONS TUTOR (subtraction) 
$19.95 tape/ $24.95 disk 

FRACTIONS TUTOR (mu ll.) 
$19.95 tape/ $24 9::! disk 

COMPUTER LITERACY 
32K Ext. - $19.95 \Jpe/$29.95 disk 

I VISA 1 Dept. A 227 Hampton Green, Staten Island, N.Y. 10312 
Send for catalog with complete descriptions. 

Please add $1 .00 per order for postage. N.Y. residents, please add proper tax. FREE set of BINARY DICE, including full directions, with 

orders of 2 or more items. 

Dealer Inquiries Invited. TRS-80 Color Computer All Payments in U.S. Funds. 
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Assembly Language for the 
Complete Novice: Part II 

By William Barden, Jr. 
Rainbow Contributing Editor 

Last month's column looked at the basic architecture of 
the 6809 microprocessor used in the Color Computers, 
and many of the instructions and addressing modes of 

the 6809. In this column, I'll write some simple programs, 
assemble them by hand and by assembler and incorporate 
them in BASIC programs. This column will present the basic 
ideas of assembly language programming. Let's see ifyou're 
brave enough to learn it. 

Hand Assembling 
A sort usually arranges items in alphabetical order, 

generally from A to Z. Therefore, if we want to sort all the 
characters on a text screen in order, we would use a sort -
probably a bubble sort. 

A Bubble Sort 
A bubble sort compares the first entry in a list with the 

next one. If that entry is smaller, swap the entries. The bubble 
sort continues, one entry at a time, until it reaches the end 
of the list. If any entries are switched, the process repeats. 
When no swap has been switched, the list is sorted. Look at 
the following example: 

*F F F F F F F 
G *G A A A A A 
A A *G B B B B 
B B B *G G G G 
y y y y *Y c c 
c c c c c *Y D 
D D D D D D *Y (one pass over) 

*A A A A A A A 
F *B B B B B B 
B F *F F F F F 
G G G *C c c c 
c c c G *D D D 
D D D D G *G G 
y y y y y y *Y (two passes over) 

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 from mainframes to micros. 
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*A A A A A A A 
B *B B B B B B 
F F *C c c c c 
c c F *D D D D 
D D D F *F F F 
G G G G G *G G 
y y y y y y *Y (three passes over, 

sorted) 

In the preceding example, the asterisk shows the suspect 
item. While the list is sorted after three passes, another pass 
must be made to verify that no switch has occurred. 

The text screen starts at location $400 in CoCo memory 
and goes to $5FF, 512 characters. Here is a BASIC program 
that would complete this sort: 

100 y = 0 
110 FOR X = &. H400 TO &. HSFE 
120 A = PEEl<( X ) 
130 IF A < = PEEl< ( X + 1 ) THEN GO TD 1701 
140 8 = PEEl< ( X + 1 ) 
150 PDI<E X, 8 : PDI<E X + 1 , A 
150 y = 1 
170 NEXT X 
180 IF Y< > 0 THEN GOTO 100 
190 END 

If you run this program, you'll see the characters on the 
screen rearrange themselves in alphabetical order - really 
a CoCo-coded order, like ASCII. Figure l shows the results 
of the sort after the program is listed on the screen. The sort 
takes quite a long time in BASIC - about 58 minutes, 
depending on the characters' random order. How would this 
be done in assembly language? 

The Assembly Language Version 
The sort compares two values, the current location and the 

current location + l . To compare in assembly language, we 
must have one value in a register - typically the A or B 
register - and compare it with another value in memory. In 
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Figure 1: After the Sort 

machine language , the compare instruction would be 
presented in this manner: 

LOA 
CMPA 
BLS 

, x+ 
,X 
ONE/0 

~ "'-

GET FIRST ENTR Y 
COMPARE TO I+l 
GO IF ENTR Y I GE ENTRY r+l 

[:& v Oh• 8<>1nl)toM :t, 
)t TUB ASTRO 

1 
1 PORTURE TELLER 

~frAt3lE." o~cu-~ .- fl-_ 
BASeiHJPON'YfJUR Plo"RSDNAt- '.J! '~~ .'?ftrt ~Q 

P.J.AIV£'rAFiYC()(IJFICW/?A110N5 4'-_ ·'.:!'Jl" 
AFT"l"H tiVfflliiJ6 YOUI{ (1JV£"AIMQM.E" 
'r'OU/i BUliiiOAI"• 4-JH£' f'Jli;'SUir .DAY 

'r'OU Rt'C£11£ TH£'AfV:i4,.JEfi1DIW'JY~~~~-\\-: 1-1......-.!=:.-=-i 
OP 3~ PI/CDEF)~ QUI"Sl"ION~ 

THOSE Qw:sTJoNS OP UFC • J...cW£" • 
5U~5S • MA!illiAG·e.., FOf{l'UI\IE • 

I'?O.S r OFT NliCD 8Y MFN _h, '-'OMf!N 

THIS Prf0611f\(") 15 CN£/l/5 fJif 'I'E7" /X)£. 

TO M0£1Ut.Af( APPf'iOAC.H (..)IL\.fiUNQC\1 :JZ~f"SI~ 5YST£'M5 
F"tliJrHCSCftiOVSI~iJit:fi OH ~TI'OH l¥\lfru::sU 

c:Th.e. 0\:!)h:o d" otdu.n& cJ" &ll&'C ; DISK $2/. ~ 

lriHIE 1131ESlr 1131BS ~ 
(,JfU WOHI{ WITH COC.0'5 Ol.k\ISCI'ML FQ{T ' AII'(AAJIO·AN.l4.JL"JI 

_t>OOEM•l- "l DR•~£S•3Z -S/21( o .t>J:,ff 8.~ 

.~.c:Templa "ef ,to~i 0\:tck +AD"3'Zt((T£Xl)J)Jil($r2.~.!? 

THt. SOUhlll ~ACHihlt. 32t( 
I-IAVC~OUI( COCO 01uiTIU"" ANO 511V£ 'rOUif 5P££CH acc-
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L:.JLICJW &.:.1L.:.ILI Ll L.:.IW Ll LCT::i "I'OU COl r YOUH 
JJJSJ15 Lilli.." Lf\H(j£ GJOilD PAOC£55100 FillS;_ ISIC$/8.~ 

St.NDCHi"Q{)£' Of{ M.O.-t-$J.'If"fY;H CAAM\WI ~.z.~· To(; 
5cJ0utJ.GN.U: P.O-BO:;t"/.3 M-& 51 ... 1''6{, 

The LOA instruction loads the A register with the curren. 
entry from the screen. LOA uses the X register as a pointer 
to the screen. X changes from $400 to $5FF and has been 
loaded with an address in this range before the compare 
instruction. The plus sign on the LOA adds one to the contents 
of X after the load, so that X now points to the next location 
on the screen. 

The CMPA instruction compares the contents of the A 
register with the contents found at the screen location 
indicated by the X register. The X register now points to the 
Screen Location +I. CMPA affects the condition codes in the 
CPU. The condition codes have a bit for a zero condition, 
negative condition and carry condition. Both signed and 
unsigned comparisons can be tested . In this case th e 
comparison is unsigned, and is a BLS (Branch on Less Than 
or Same). A branch is made to Location ONE70 only if the 
contents of A were less than or equal to the contents of the 
next screen location. 

If the next screen location had been greater than A, the 
two locations would have been switched. Because the A 
register already contains the current value, the B register can 
be loaded with the next value for the swap. The two locations 
can be switched by storing A in the next location and B m 
the current location in this manner: 

LOB 
STB 
STA 

,X 
-l, X 
, X 

GET SECOND ENTRY 
SWAP 8 TO A 
SWAP A TO 8 

A change flag must also be set. Use the Y register for the 

A lpha S oftware Tec hnologies _ _ 

059 Level I I BBS Release 2 

comes T~gmp~~~~ a~3S re~~~ t~~ r~~S in j ~~~S g~g~nSbe ~r~~ ~e s fYS a;~ 
~~~ ~~~~~am!" ~~nu~a~~s cr~~:Lx~yr owgOm~~~t~an m~~~~ ~u~y~~~~ ~" <>'I) 
allows easy message posting and retrieving. comp~ete file 'd 't1 
tran sfe r system supports Xmodem and Ymodem as well as keyword ' · 
searching, single line, and paragraph f ile descript1ons. "~ 
System runs completely in the background, allowing you full 

~~h 065~0~~v~~m~~t~~~ui red . . ..... . .. . .............. $29.95 

rM7 
~ 

Th is wonderful utilit i'~io~;P?M to patch a ny th ing ! Patch 
co mma nds d irect l y on tKe disk and fix CRC' s au tomatically! 

~~~nb~~£0d~sk1°u5iee ~H~~ f~!t 0~~e~o\~~~e l ~~fho~~ ~:~!~~d~ 
Fix c r ashed disks! Hundreds of uses ! 
6 4 k 059 Level I o r II Required. 

Disk Manaqe r Tree 

059 Too lkit 

.. .. $19.95 

y~~ ~tf 1 be 05~siMe o~~cYT~~ :a~fb! w~~~Pi~E~e wi¥~~:~du~~~~iAa~ 
~Hie~~~~ mEi~ig~!fHg~o s~:~f~e~~r6 ea~~t T~f~: ot~*~m~~lli ~t~i 
$19.95 that's less than $1.25 a utility! 
059 6 4k Level I or II Required... .. . .. .. .. .. ...... $19.95 

Level I I Tools 

Leve l II tools i ncludes all tools i n th e level I toolkit, 
Qlu s 9 g r eat level II utilities ! Utiliti e s i n c lude commands 
I or c hang i ng colors , creati n g overlay windo ws com~lete with 
~~~~ef~anb~~~~~nge~ h~~~1~t~pes, a nd more! At 4 .95 it's 
12B k 059 Level I~ Required .. .. .................... 524.95 

~ 

P rog r ~~ n1 !! t U re ~ A~~6~a ~~I, 2~fo-~:~~;, f h ~e ~~!g~ l e ~ ~~g r g~ f l~~ t c~~~u ~:n ~~!~fg! 
~~~'; f 1 :~~ r ~~~~ T~c~ .t~~~I ~a 1 L~~~~ r !~ ! wi ngg~: s m~~~P1 ~ t~up!f t~ i~~6~5 to f ~~e hul ~}: 
IJ'1ew compatab1llty! 
512k 059 Level II Required.... .. ........ . .. .. .... $34.95 

Easpy crea~e your own pop-dc;>wn mfi!nus with . tJ:lis great uti ity! No 

~~~~! ~~m~ ~g ~:g; ~ ~~n~~o~ec~e ~~~~: ! M~~~h c ~~~ ~ i z~e~ i ~~~!~:~a ~~u a~~n su~~ - ~~~p?~I 
~f i~a 6~~ r~~: ye I ih~ ndeg~ 1 £ f~~ i ~~e R~~G~ i ed~. ~~~ ~. : ~~ . ~~~. ~~ ~ ~ ~ ~~ ~ :~ - ~f§ ~ s 
Plea se add 53.0 0 for shipping and handling. 
C.O . D. orde r s please add an addit iona l $2.00 c.o.D. charge 

Se nd check or money order to:~ijfSas~~~~~aH. Technologies 

C.O.D. orders c all: (601) 266~~H~ette, La. 70043 
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-
a g. A 'I' is loaded into the register to indicate the If we use labels instead of line numbers, as in BASIC, we have: 
.f no change occurs, the register will hold 0): LOY l:tl 
ANGE ". 

_ p tire code, including a compare instruction, swap (if 
necessary) and set change flag, now looks like this: 

LOA ,x+ GET FIRST ENTRY 
CMPA ,X COMPARE TO I+l 
BLS ONE70 GO IF ENTRY I GE ENTRY I+l 
LOB ,X GET SECOND ENTRY 
STB -l,X SWAP B TO A 
STA ,X SWAP A TO B 
LOY ttl SET "CHANGE" 

At this point, we also know that the Y register is initially 
set to 0 and that the X register points to the start of the screen 
memory: 

LOX tt$400 POINT TO SCREEN 
LOY tt0 SET CHANGE FLAG TO 0 
LOA ,x+ GET FIRST ENTRY 
CMPA , X COMPARE TO I+l 
BLS ONE/0 GO IF ENTRY I GE ENTRY I+l 
LOB ,X GET SECOND ENTRY 
STB -l,X SWAP 8 TO A 
STA ,X SWAP A TO B 
LOY ttl SET "CHANGE " 

Since this action is taken for every screen location from 
$400 to $5FE, stopping at $5FE, we must have a way to stop 
the compare instruction. X is incremented from $400 through 
$5FE. When it reaches $5FF, we should stop to see if the 
change flag has been set. If it has, we must go back for another 
pass. If it has not, the sort is complete. If X does not stop 
at $5FF, however, we'll continue looping and compare for 
this pass: 

CMPX 
BNE 

tt$SFF 
ONE10 

TEST FOR SCREEN END 
GO IF NOT ONE PASS 

If one pass has been completed, test the change flag by 
comparing the contents of theY register with 0 and branching 
back if Y = I (indicating that at least one swap has occurred): 

CMPY tt0 TEST CHANGE FLAG 
BNE HUNDRD GO IF CHANGE OCCURRED 

The whole sequence now looks like this: 

LOX tt$400 POI NT TO SCREEN 
LOY tt0 SET CHANGE FLAG TO 0 
LOA ,x+ GET FIRST ENTRY 
CMPA ,X COMPARE TO I+l 
BLS ONE70 GO I F ENTRY I GE ENTRY I+l 
LOB ,X GET SECOND ENTRY 
STB -l,X SWAP B TO A 
STA , X SWAP A TO B 
LOY ttl SET "CHANGE " 
CMPX tt$5FF TEST FOR SCREEN END 
BNE ONE10 GO I F NOT ONE PASS 
CMPY tt0 TEST CHANGE FLAG 
BNE HUNDRD GO I F CHANGE OCCURRED 

There are several branches in this sequence. We've named 
them to correspond to the BASIC implementation of this sort. 
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HUNDRD LOX tt$400 PO I NT TO SCREEN 
LOY tt0 SET CHANGE FLAG TO 0 ONE10 
LOA ,x+ GET FIRST ENTRY 
CMPA ,X COMPARE TO I+l 
BLS ONE70 GO IF ENTRY I GE ENTRY I+l 
LOB ,X GET SECOND ENTRY 
STB -l,X SWAP B TO A 
STA , X SWAP A TO B 
LOY ttl SET "CHANGE" 

ONE70 CMPX tt$5FF TEST FOR SCREEN END 
BNE ONE10 GO IF NOT ONE PASS 
CMPY tt0 TEST CHANGE FLAG 
BNE HUNDRD GO IF CHANGE OCCURRED 

(I've indented to indicate the inner loop.) 

Hand Coding 
My first program - one that read a single punched card 

from a card reader and then boot the system - was 
completely hand coded. In one card , I made a quantum leap 
in my understanding of assembly language programming. I'm 
not saying that hand coding this program will do the trick 
for you, but it may help. 

The first step in hand coding is to make a skeleton of the 
instructions based upon instruction length. You can find the 
instruction length in the list of instructions found in the back 
of assembler manuals, on a 6809 instruction sheet or in books 
on 6809 programming. As I explained in the last column, 
different addressing modes require different instruction 
lengths , as do different types of instructions . Branch 
instructions are always two bytes - opcode followed by 
displacement value. Load immediate instructions are two or 
three bytes - opcode followed by a I-byte (A or B) value 
or a 2-byte (D, X or Y) value. Load from memory instructions 
are 3-byte instructions - opcode followed by two bytes of 

Two-Liner Contest Winner . . . 

Here is a utility to display a slower, more organized 
directory listing, good for those who find it difficult 
to keep up with DIR's fast scroll-through. It handles 

-~ (;Of?~ ~~ 
up to ... J 2 ,!ileA?s. 1~ 1 . y /) 

The listing: · ~ · 
~ CLS:CLEAR2~~~:K=~:M=l:FORA=3TO 
ll:DSKI$ ~,17,A,B$,C$:D$=B$+LEFT 
$(C$,127) :E$(~)=LEFT$(D$,8) :FOR 
F=lT07:E$(F)=MID$(D$,F*32+1,8) :N 
EXTF:FOR G=~T07:PRINT@K,"#";M")" 
E$(G) :K=K+l6:M=M+l:IF K>5~~THEN 
K=48~ 
1 EXEC44539:NEXTG:NEXTA:END 

{;ep 3J John M . Beck 
Suitland. MD 

(For s winning two-liner contest entry, the author has been sent copies 
of both The Third Rainbow Book of Advenrures and its companion The 
Third Rainbow Advenrures Tape.) 



memory address. Indexed addressing instructions vary 
depending upon the offset. The skeleton here looks like this: 

xxxxxx HUNORO LOX lt$400 POINT TO SCREEN 
xxxxxxxx LOY 110 SET CHANGE FLAG TO 0 
xxxx ONE10 LOA ,x+ GET FIRST ENTRY 
xxxx CMPA ,X COMPARE TO I+l 
xxxx BLS ONE70 GO IF ENTRY I GE ENTRY I+l 
xxxx LOB ,X GET SECOND ENTRY 
xxxx STB -l,X SWAP B TO A 
xxxx STA ,X SWAP A TO B 
xxxxxxxx LOY Ill SET "CHANGE" 

xxxxxx ONE70 CMPX lt$5FF TEST FOR SCREEN END 
xxxx BNE ONE10 GO IF NOT ONE PASS 
xxxxxxxx CMPY 110 TEST CHANGE FLAG 
xxxx BNE HUNDRD GO IF CHANGE OCCURRED 

Each two X's represent two hexadecimal digits or one byte. 
Now we can add the opcodes for the instructions by finding 
them in the instruction list: 

BE X XXX HUNDRD LOX lt$400 POINT TO SCREEN 
10BEXXXX LOY 110 SET CHANGE FLAG TO 0 
A6XX ONE10 LOA ,x+ GET FIRST ENTRY 
AlXX CMPA .x COMPARE TO I+ 1 
23XX BLS ONE70 GO IF ENTRY I GE ENTRY I+l 
E6XX LOB ,X GET SECOND ENTRY 
E7XX STB - l,X SWAP B TO A 
E7XX STA ,X SWAP A TO B 
10BEXXXX LOY Ill SET "CHANGE" 

DATAMATCH!I 
!THE SOFTNARE HOUSE HAS A NEM NAnEI 

INC-

DB/DD 
DISKS • FL I PPV DISKS 18/.7.9~ 

FACTORY PUNCHED-USE BOTH SIDES. ·7~/ 188 
CERTIFIED ERROR FREE. N/SLEEYES, LABELS, M.P. 

PRINTER RIBBONS 
APPLE INABE NRITER 
APPLE IN.NR.II 4 COLOR 
APPI.E Lll - N/8 
CONNODORE NP8 Bel 
CONNODORE NP8 8e3 
CONNODORE 1!126 

• 4.9!1 
e12.9s 
• 4.98 
• 4.9!1 
• 4.9!1 
• 7.5. 

DIABLO HVTVPE II - N/8 e 4,95 

6/.27 ••• 

~ ~-&-'fREAK 
EPBON NX&e/86E e 4.9!1 6/e27.ee 
EPBON BPECTRU" LX8e/9e e 4,Se 
lENIN! t•/8/BB, BLACK e 2.ee DOZ.1e22.ee 
BEN COLORS R-8-B-JR-PUR e 3.ee 5/el2.ee 
NEC P21P6 FIL" e 6. 9!1 
NEC P3/P7 FILN e a. 9!1 
OKIDATA &e/82/9e/92 - BEE 8E"1NI le 
OKI."ICROLINE 1821192 e 7.5e 

.J!_• 8. D"Pt3e • BLACI< e 6. 9!1 
COLOR& RED-8LU-8REEN e 7.95 31e22.ee 

STAR NL/NX/I e, BLACK e 7,95 
STAR RADIX le, BLACK e 7,Se 
OTHER RIBBON& AYAILABL~. CALL OR NAITE. 

ALL ITEMS 1NX GUARANTEED 

Add $2.50 S/H in U.S.A.· Canada Add $3.50 + $1.00/LB 
Michigan Residents Add 4% Sales Tax 
Send Check/Money Order Payable to: 

DATAI'IATCH, INC. 
~ 9020 Hemingway, Redford, Ml 48239 
lliilill (313) 937-1313 

Send Card Number & Exp. Date Min. Charge Order $20.00 

BCXXXX ONE70 CMPX lt$5FF TEST FOR SCREEN END 
26XX BNE ONE10 GO IF NOT ONE PASS 
10BCXXXX CMPY 110 TEST CHANGE FLAG 
26XX BNE HUNDRD GO IF CHANGE OCCURRED 

Note that some opcodes are made up of two bytes . 
Motorola ran out of opcodes and also wanted to make 
frequently used instructions shorter. 

Now we can add the immediate values - values loaded 
into a register and found within the instruction. For example, 
the LOX instruction loads $400 into the X register: 

BE0400 HUNDRD LOX lt$400 POINT TO SCREEN 
10BE0000 LOY 110 SET CHANGE FLAG TO 0 
A6XX ONE10 LOA ,x+ GET FIRST ENTRY 
AlXX CMPA ,X COMPARE TO I+l 
23XX BLS ONE70 GO IF ENTRY I GE ENTRY I+l 
E6XX LOB ,X GET SECOND ENTRY 
E7XX STB -l,X SWAP B TO A 
A7XX STA ,X SWAP A TO B 
10BE0001 LOY Ill SET "CHANGE" 
BC05FF ONE70 CMPX lt$5FF TEST FOR SCREEN END 
26XX BNE ONE10 GO IF NOT ONE PASS 
10BC0000 CMPY j:j(!J TEST CHANGE FLAG 
26XX BNE HUNDRD GO IF CHANGE OCCURRED 

Now let's tackle the branches. In the last column, we 
learned that branches use a relative addressing mode, which 
adds the current location to a displacement field in the 
instruction. To hand code this value, do the following: For 
a forward branch, start at 0=next instruction after the 

"I cannot imagine the CoCo 3 without ADOS-3; 
it would not be a complete machine." 

The RAINBOW, July 1987 

You've moved up to a CoCo 3. A powerful new machine. Now. it's time to 
give BASIC a shot in the arm. with ADOS-3. Wouldn't it be nice to turn on your 
machine and be greeted by an BO-column display. in the colors of your 
choice. with your own custom startup message? To run routinely at 2 MHz 
(double speed) without having to slow down for disk and printer operations? 
This and much, much more is possible with ADOS-3. our CoCo 3 adaptation 
of the acclaimed original ADOS. which shares the original's virtual 100% 
compatibility with commercial software. After customizing ADOS-3 using the 
p rovided configuring utility, you can have it burned into an EPROM that plugs 
into the Disk BASIC ROM socket. or just use it 1n RAM as a disk util ity. (EPROM 
+burning will cost $15-20; we provide information concerning how you can 
have this done.) Supports double-sided drives (35, 40, or 80 tracks). FAST and 
SLOW commands. auto line number prompts. RUNM command. keystroke 
macros. arrow-key scroll through BASIC programs. auto-edit of error line. and 
many more va luable features. 

"ON A SCALE OF 1 TO 10, I RATE ADOS·3 A SOLID 15." RAINBOW, 7187 
Disk .. $34.95 Original ADOS for CoCo 1 or 2 .. . $27.95 (See 6187 RAINBOW review) 

Original ADOS plus ADOS-3 . . . . . . . . . . . . ... $50.00 

THE PEEPER 
ML program tracer that multitasks with the target program. An excellent 
learning tool for the ML novice; an invaluable d ebugging aid tor the expert. 
CoCo 1. 2. or 3 compatible. 
Disk S23 .95 Assembler 5ource listing Add $3.00 

MONITOR CABLES for coco 3 
Magnavox 8CM515/8CM505/8CM643 . $19.95 Sony KV1311CR . $29.95 
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For Tandy 1000, SX, TX 

1 0 Meg Hard Card 

'>~.., 

$299.95 

1000, SX, TX 

Hard Drive , 
Kits 

10 Meg 
20 Meg 
30 Meg 
40 Meg 

$279.95 
$339.95 
$379.95 
$499.95 

1000, SX, TX 

Cards 

30011200 Modem $119.95 
300/ 1200/ 2400 

$1 49.95 Modem 

Mini 10 $79.95 
2 Meg Board $169.95 

Tandy 3000 & 3000HL 

Hard Drive Kits 
Includes Drive, Controller & Cable 

20 Meg 

30 Meg 

40 Meg 

80 Meg 

$399.95 
$599.95 
$699.95 
$999.95 

TANDY ADD-ONS 
1000, SX, TX 

20 Meg Hard Card 

$349.95 

~~ TANDY' 
~ 1000, SX, TX 

49 Meg Hard Card 

32 MS (speed) 

$599.95 
TANDY 1000 

1000, SX, TX, 3000,4000 

2nd Floppy 
360K TEAC $119.95 
720K Mitsubishi $99.95 
3W' Mitsubishi $119.95 

Tandy Model 3, 4, 4P 

Hard Drive Systems 
External 

Complete - ready to run 

10 Meg $499.95 
20 Meg $699.95 

TRUE DATA PRODUCTS 
115 So Main Street 
Uxbridge, MA 01569 

Tel. 617-278-6555 
1-800-635-0300 

Hours: 9 a.m.-6 p.m., Sat. 10 a.m.-4 p.m. 

1000, SX. TX 

30 Meg Hard Card 

$399.95-

Rodime 

NEW 
Cardinal 
Modems 
2400 Baud 300/ 1200/ 2400 

{Hayes Compatible) 
Complete with software manuals 

ONLY $149.95 

1000, 1000A 

Memory Cards 
Zucker Memory 
• DMA & 512K CALL 
Zucker Multifunction 
• Serial 
• Real Time Clock 
• 512K DMA 
• Software CALL 

Tandy 1000, 
1000SX, 

3000 & 3000HL 

Tape Backup 
20, 30, 40 Meg 
Tape Backup $399.95 

60 Meg Tape Backup 
Archive $659.95 



NEW 

DISK 
DRIVES 

Starting at 

with case & 
Power Supply 

129.95 

TANDON MPI TEAC 
Speed 6ms tk to tk and up 
Capacity 250k unformatted 
Tracks 40 

Warranty now 1 Year 

SATISFACTION GUARANTEED!! 

New Low Price! 

/ 
40 Tks 6Ms 
Double Sided 
Double Density 

40 or 80 Tracks 
1f2 Hght. Teac/Panasonic 

ALL DRIVES FULLY TESTED AND WARRANTEED 

We carry only the finest quality disk drives 
no seconds • no surplus 

Free Software for Drive 0 Systems 
CoCo Checker ... Test roms, rams, disk drives and & controller printer, keyboard casseHe & more. 
Tape/ Disk Utility ... Transfers disk to tape and tape to disk. 

169 95 
Drive 0 189 95 

Drive 0 289 95 
Drive 0 & 1 

• Full HI Drive • Double Sided Slim Line Drive • 2 Double Sided Slim Line Drive 
• Single Case 
• Heavy Duty Power Supply 

• Case holds 2 slim line drives 
• Heavy Duty Power Supply 

• Case holds 2 slim line drives 
• Heavy Duty Power Supply 

• 2 Drive Cable • 2 Drive Cable • 2 Drive Cable 
• Gold plated contacts • Gold plated contacts • Gold plated contacts 
• Controller & manuals • Controller & Manuals • Controller & Manuals 

Other Drive Specials Drives cleaned, aligned & tested, 2995 

119 95 

2nd Drive 
for new Radio Shack 
includes: 
• Slim Line DS/DD Drive 
• Cabling & Instructions 
• Mounting Hardware 

Dealer Inquiries Invited 

617-278-6555 

Full Ht Drive ........ .. ... .. .... ... .. ... 89 95 

Full Ht Drive Ps/Case .... .... 129 95 

Slim Line Drive .... ... ....... ... ..... 99 95 

Slim Line Drive Ps/Case .. . 139 95 

2 Slim Drives Ps/Case .... .. 239 95 

Disk Controller .... .. ..... .... ....... 59 95 

Single Ps & Case ........ ........... . 44 95 

Dual %ht Ps & Case .... .... .... ... 54 95 

Dual Full Ht. Ps & Case ...... .. 79 95 

Disk Controller .. ... .... ... .......... 59 95 

1 0 Diskettes 9 95 
with free library case .... ... .... .. .. .. . 

We welcome 
• Visa/Mastercard [-:..JEEJ 
• Checks (allow 2 weeks for clearing) 
• C.O.D. Add $2. . 

Ill :~~:ai~~e~A PRODUCTS 
Uxbridge, MA 01569 Call us todav! 617-278-6555 
617-278-6555 I ' 

Hours: Mon.-Sat., 9-6 (EST) Order Toll Free 1-800-635-0300 



branch and add one for each following byte. For a backward 
branch, start at the $FF=second byte of the branch and 
subtract one for each of the above. Thus, if BNE ONE1121 
branches back 21 bytes, start at FF (the second byte of BNE), 
and move back in the following manner: FF, FE, FD, FC, 
FB, FA, F9, F8, F7, F6, F5, F4, F3, F2, F1, FO, EF, EE, 
ED, EC to EB (first byte of LOA). The machine language 
commands would look like this: 

BE0400 HUNDRD LOX tt$400 POINT TO SCREEN 

10BE0000 LOY tt0 SET CHANGE FLAG TO 0 

A6XX ONE10 LOA ,x+ GET FIRST ENTRY 

AlXX CMPA ,X COMPARE TO I+ 1 

230A BLS ONE70 GO IF ENTRY I GE ENTRY I+l 

E6XX LOB ,X GET SECOND ENTRY 

E7XX STB -l,X SWAP 8 TO A 

A7XX STA ,X SWAP A TO 8 
10BE0001 LOY Ill SET "CHANGE " 

BC05FF ONE70 CMPX lt$SFF TEST FOR SCREEN END 

26EB BNE ONE10 GO IF NOT ONE PASS 

10BC0000 CMPY 1!0 TEST CHANGE FLAG 
26DE BNE HUNDRD GO IF CHANGE OCCURRED 

Now we can fill in the seco nd byte of the indexed 
instructions. These are a bit tricky. You must note what type 
of indexing is being used and whether there's a displacement 
value. You must also code in the index register field, RR. Here 
the code value for the index register is 00, for X. The trickiest 
coding is for the STB -1, X, which is coded as 00011111. The 
RR register code is 00, so the result is 00011111. The five­
bit field holds the displacement value of 111111, equal to 
-1 in two's complement notation. 

BE0400 HUNDRD LOX lt$400 POINT TO SCREEN 
10BE0000 LOY 1!0 SET CHANGE FLAG TO 0 
A680 ONE10 LOA ,X+ GET FIRST ENTRY 

3F00 BE0400 HUNDRD LOX 

3F03 10BE0000 LOY 

3F07 A680 ONE10 LOA 

3F09 Al84 CMPA 
3F0B 230A BLS 
3F0D E684 LOB 
3F0F E71F STB 

3Fll A784 STA 

3Fl3 10BE0001 LOY 
3Fl7 BC05FF ONE70 CMPX 
3FlA 26EB BNE 
3FlC 108C0000 CMPY 
3F20 26DE BNE 
3F22 

Al84 CMPA ,X COMPARE TO I+ 1 

230A BLS ONE70 GO IF ENTRY I GE ENTRY r+l 

E684 LOB ,X GET SECOND ENTRY 

E71F STB -l,X SWAP B TO A 

A784 STA , X SWAP A TO B 

108E0001 LOY ttl SET " CHANGE " 

BC05FF ONE70 CMPX lt$SFF TEST FOR SCREEN END 

26EB BNE DNE10 GO IF NOT ONE PASS 

10BC0000 CMPY 1!0 TEST CHANGE FLAG 

26DE BNE HWNDRD GO IF CHANG~ OCCURRED 

Finding a Place for the Code 
Now that we have the code, we need to know where to put 

it. If we use assembly language code with BASIC, we must 
place the code out of harm's way. We don't want BASIC to 
clobber the machine language bytes as it stores variables or 
internal variables. One way to do this is by using the CLEAR 
command in BASIC. This command allocates string space and 
protects a block of memory. For example, CLEAR 
300, &.H3EFF allocates 300 bytes of string space and protects 
all memory above $3EFF - just a little under the l6K point. 
There's still enough room for BASIC to function in the 
memory under this point. 

There are other places we could put the machine language 
bytes (such as in the middle of large arrays or in strings), but 
this is the safest place - a place that will never be touched 
by BASIC. 

Now that we know where the machine language bytes go, 
we can assign locations to each of the instructions. Because 
some instructions refer to absolute memory locations (such 
as LOA CDNSNT, instruction locations should be ·assigned after 
making the skeleton of instruction lengths. We are going to 
do it now. (We are lucky that the program above is relocatable 
anywhere in memory - it contains no absoh.ite addresses.) 

We can see from the code shown in Figure 2 that the 
machine language bytes occupy memory from $3FOO to 
$3F21. Now, how do we get them there? Assuming that we're 

lt$400 POINT TO SCREEN 
1!0 SET CHANGE FLAG TO 0 
,x+ GET FIRST ENTRY 
,X COMPARE TO I+ 1 

ONE70 GO IF ENTRY I GE ENTRY I+l 
,X GET SECOND ENTRY 
-l, X SWAP B TO A 
,X SWAP A TO B 
ttl SET "CHANGE " 
lt$SFF TEST FOR SCREEN END 
ONE10 GO IF NOT ONE PASS 
tt0 TEST CHANGE FLAG 
HUNDRD GO IF CHANGE OCCURRED 

Figure 2 
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going to be working in BASIC, we can use the BASIC PDI<E 
statements to move any type of data anywhere we want within 
the 64K addressing space of BASIC. The easiest way to do this 
is to list the data in DATA statements and then to use a loop 
to move the data: 

900 CLEAR 300, &.H3EFF 
1000 DATA &.HBE, &.H04, &.H00, &.H10, &.HBE, &.H00, &.H00, 
&.HA6 
1001 DATA &.H80, &.HAl, &.H84, &.H23, &.H0A, &.HE6 , &.H84, 
&.HE/ 
1002 DATA &.HlF, &.HA7, &.H84, &.H10, &.HBE, &.H00, &.H01 , 
&.HBC 
1003 DATA &.H05, &.HFF, &.H26, &.HEB , &.H10, &.HBC , &.H00, 
&.H00 
1004 DATA &.H26, &.HOE 
1010 FOR I = &.H3F00 TO &.H3F21: READ A: PDI<E I, A: 
NEXT 

The loop at Line 1010 moves the 22 bytes of data into the 
$3FOO protected area. 

Next, now that we have the machine language code there, 
how do we get to it? Here again, BASIC has the answer. The 
DEFUSR statement defines where the code is . There's an ID 
number attached to this statement so it becomes DEFUSR0 -
DEFUSR9, but since we have only one machine language 
program we'll use DEFUSR0 . Once defined , the code is called 
by a USR0 statement, which tells the BASIC interpreter to use 

Our Famous Hard Disk Interface 
We've sold hurdreds of our affordable, high-performance CoCo XT and CoCo 
XT-RTC hard disk interfaces to a very hot Color Computer marl<et in a single yearl 
This year. 1988, Is "The Year of the Hard Disk' at Burke & Bur1<8 . 

The CoCo XT hard disk interface lets you connect up to 2 low cost, PC compatible 
5-120 Megabyte capacity hard drives to your CoCo. You buy thO drive, Western Dig~al 
WD1002-WX1 or WD1002-27X (RLL) controller, and a case from the PC dealer of 
your choice . Just plug them into the CoCo XT, plug the CoCo XT into your Multi -PAK, 
and you have a 20 Meg OS9 hard disk system for under $ 4501 

Great lor multl-u- ayatern ol The CoCo XT Interface uses advanced 'NO HALT' 
hard disk controllers, which do not ha~ your CoCo and do net disable or use interrupts 
during hard disk access. You get lull type-ahead, ard the system clock does not lose 
time during hard disk access. Fully crimpatible whh most RS-232 expansion pons I 

CoCo XT (with anOdized housing, 60 page user manual, hard disk back-up utility ard 
new, Version 2.3 drivers for use with both OSQ & HYPER-I/O) - $69.95. Or choose 
the CoCo XT-RTC (includes real-time clock/ calerdar whh battery backup)-- $99 .95 

THE PROFESSIONAL TOUCH: XT·ROM . - ALiomatically boots and reboots OSQ 
from hard disk. Installs in your hard disk controlle(s BIOS ROM sockBI - $19 .95. 

Now: Hard Disk for BASIC 
"Dyn•mic Diu /ntllrl•c." run• hMd drlvH, big floppJ.e, .nd mar./ 

You or someone I hat you know may have- the 35 Track 811J9s. tt str1kes hundreds of 
C~Co users every year. One qay you wake up , and say to yourself, 'These 35 track 
floppy disks are just too small." 

There's only one cure. More storage. Get~- W~h HYPER-110, from Burke & Burke. 

BASIC lor the 'SIO'a 

HYPER-I/O modHies the R5-00S Disk BASIC In your CoCo 1, 2, or 3 to provide a 
"Dynamic Disk Interlace·. Use your existing BASIC ard R5-DOS software wHh hard disk 
interlaces (CoCo XT, DISTO), RAM Disks, and any mix of floppy drives from 160K to 
720K each. Fully RESET protected, user configurable, expardable, OS9 compatible, 
EPROM-able HYPER-110 may soon be THE sySiem of choice for the CoCo 1, CoCo 2, 
ard CoCo 3. H'1PER·I/O Verolon 2.5 now available lor only $29.Q5. 

HYPER· ill (RAM Disk and Print Spooler for CoCo 3 HYPER-II0)-$1Q.Q5 

Shipping (within tho USA) CoCo XT $2.00; Dlolt or ROM $1.50. COD'o odd $2.20. 

the defined location and transfer control to the machine 
language program found there: 

900 CLEAR 300, &.H3EFF 
1000 DATA &.HBE, &.H04, &.H00, &.H10, &.HBE, &.H00, &.H00, 
&.HA6 
1001 DATA &.HB0, &.HAl , &.H84, &.H23, &.H0A, &.HE5, &.H84 , 
&.HE/ 
1002 DATA &.HlF, &.HA7, &.H84, &.H10, &.HBE, &.H00, &.H01, 
&.HBC 
1003 DATA &.H05, &.HFF, &.H25, &.HEB, &.H10, &.HBC, &.H00, 
&.H00 
1004 DATA &.H25, &.HOE 
1010 FOR I = &.H3F00 TO &.H3F21: READ A: PDI<E I, A: 
NEXT 
1020 DEFUSR0 = &.H3F00 
1030 A+USR0 ( 0) 
1040 GOTO 1040 

We are now all set to call the program, or are we? Once 
the progra m is executed , what will happen? The last 
instruction was a BNC It branches back to the beginning of 
the bubble sort if the data is not sorted. However, if the data 
is sorted, the next instruction in sequence is executed . But 
there is no next instruction. Since the next instruction will 
be garbage, the program will probably blow up in some 
strange loop after the sort is done. 

After the sort let's return to a BASIC calling program by 

Gcin i3CC~55 lo lh~ 1Ji35l wi3r~hDlJ5~ of informclion 
slor~d in yolJr "non-consciolJs" mind lhrolJgn yolJr 
complJl~r k~ybocrd. 

The re a re mini-programs or circuits in everyone s non ­
consc ious " mind which will enable them to accomplish 
re marka ble things . In o rde r to utili ze these mini-programs , a 
bridge of communica tio n mus t be es tablished be tween the 
consc ious a nd the "no n-consc io us" pa rt s of the mind . Six 
years of resea rch and deve lopment have resulted in a proven 
a id for es tablishing this bridge. 

"The Answe r" is a software package whic h a ids you in 
communica ting with yo ur "non-consc ious " mind to solve 
questions and difficult pro blems in a question/ answer format. 
It utilizes graphics and o ptio nal user-programmable sublimina l 
messages to strengthen the communica tion bridge. 

Ask your ques tions ... seek the a nswe rs .. .EXTERNALIZE 
THE RESULTS via automa tic disk-stored record and optiona l 
print-out. 

Order now for on~y S2q_q5 <· s3.oostH)nocoo· •. 

"Turn on your computer and turn on the power of your mind'" 

CALL (317) 962-6644 TO ORDER 
Alpha- Biotechnologies, Inc . 

P.O. Box 2203 • Richmond, IN 47375 
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using a stack (described last month). The stack saves the 
return address of a control point in the BASIC interpreter. We 
can pop that return address by including a 6809 RTS (Return 
from subroutine) instruction as the last instruction of the 
machine language code as shown in Figure 3. 

"Assembly language is tedious, 
and it is hard to learn. But if you 
want to do things that you just 
can't do in compiled languages, 
assembly language is the only 
way to go." 

We'll have to include that in the storage portion of the 
BASIC program as well: 

900 CLEAR 300, &H3EFF 
1000 DATA &HBE, &H04, &H00, &H10, &HBE, &H00, &H00, 
&HA5 
1001 DATA &H80, &HAl, &H84, &H23, &H0A, &HE5, &H84, 
&HE7 
1002 DATA &HlF, &HA7, &H84, &H10, &HBE, &H00, &H01, 
&HBC 
1003 DATA &H05, &HFF, &H25, &HEB, &H10, &HBC, &H00, 
&H00 
1004 DATA &H25, &HOE, &H39 
1010 FOR I = &H3F00 TO &H3F22: READ A: POI<E I, A: 
NEXT 
1020 DEFUSR0 = &H3F00 
1030 A= USR0(0) 
1040 GOTO 1040 

3F00 

3F03 

3F07 

3F09 

3F0B 

3F00 

3F0F 

3Fll 

3F13 
3F17 
3F1A 

3F1C 

3F20 
3F22 

3F23 

BE0400 HUN ORO LOX 

10BE0000 LOY 

A5B0 ONE10 LOA 

A1B4 CMPA 

230A BLS 

E5B4 LOB 

E71F STB 

A7B4 STA 

10BE0001 LOY 

BC05FF ONE70 CMPX 
25EB BNE 

10BC0000 CMPY 

25DE BNE 

39 RTS 

Now we are all set to run the sort. The USR0 will transfer 
control to the machine language code; the screen sort will be 
done; the RTS will return control to BASIC. BASIC will execute 
the next instruction after the USR0 that is, in this case, a 
continual loop so screen result is not disturbed. 

If you run this code, you'll see a rapid sort of the screen. 
This is several times faster than the equivalent BASIC code, 
and speed is the reason that assembly language is used . 

Assembler Assembling 
You can see that it is possible to hand assemble machine 

language code. However, it's very tedious. Grace Hopper, the 
major force behind COBOL, says that it's almost impossible 
to assemble a string of 40 ones and zeroes and not make a 
mistake. For this reason, it's much easier to assemble the code 
automatically. The symbolic code: 

HUNDRD LOX 11$400 POINT TO SCREEN 

LOY 110 SET CHANGE FLAG TO 0 

ONE10 LOA ,x+ GET FIRST ENTRY 

CMPA ,X COMPARE TO I+ 1 

BLS ONE70 GO IF ENTRY I GE ENTRY I+1 

LOB ,X GET SECOND ENTRY 

STB -1,X SWAP B TO A 

STA ,X SWAP A TO B 

LOY 111 SET "CHANGE" 

ONE70 CMPX I1$5FF TEST FOR SCREEN END 

BNE ONE10 GO IF NOT ONE PASS 

CMPY 110 TEST CHANGE FLAG 

BNE HUNDRD GO IF CHANGE OCCURRED 

RTS RETURN TO BASIC 

is entered into the assembler program. This source code is 
the actual assembly language . The assembler then proceeds 
in the same way that we proceeded in hand assembling. It 
makes one pass through the lines of code, allocates space for 

11$400 POINT TO SCREEN 

110 SET CHANGE FLAG TO 0 

,x+ GET FIRST ENTRY 

,X COMPARE TO I+1 

ONE70 GO IF ENTRY I GE ENTRY I+1 

,X GET SECOND ENTRY 

-1,X SWAP B TO A 

,X SWAP A TO B 

111 SET "CHANGE" 

I1$5FF TEST FOR SCREEN END 
ONE10 GO IF NOT ONE PASS 

110 TEST CHANGE FLAG 

HUNDRD GO IF CHANGE OCCURRED 

RETURN TO BASIC 

Figure 3 
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each instruction and assigns opcodes. It also builds a symbol 
table of all labels and symbols in the code. The symbol table 
for this code would look like this: 

HUNDRD 
ONE10 
ONE/0 

$3F00 
$3F07 
1:13Fl/ 

The assembler now makes a second pass and fills in 
opcodes, displacements, and absolute addresses. The result 
is object code that looks much like the machine language code 
we generated. This object code is usually loaded by a loader, 
resulting in true machine language code - ones and zeroes. 

If you understand what's happening in the process above, 
the assembler won't pose any problems for you. Assemblers 
have a few more commands called pseudo-operations or 
pseudo-ops that allow you to define the origin of the 
program, allocate space for constants or define constants , 
define text strings, etc., but these are relatively easy to 
understand. 

As I mentioned in the previous column, one of the best 
assemblers for the CoCo was Disk EDTASM. I say was 
because Radio Shack has discontinued it. Disk EDTASM 
was like Turbo PASCAL for the PC compatibles - it 
operated in a highly interactive environment that allowed you 
to edit a program, quickly assemble it in memory and then 
debug the assembled code, all in the same program. It was 
a one-step process. If you want to learn assembly language, 
I suggest that you look for a copy of this. Once you know 
assembly language, the assembler you use is not as critical, 
but Disk EDTASM is a great learning tool. 

A Second Example 
Let's try a second example: 

100 CLS 110 :X: = 16: Y = 8 
120 OX = 1: DY = 1 
130 L = &.H400 + 8 * 32 + 15 
140 :X:= :X:+ ox 
150 Y = Y + DY 
150 IF ( X < 0 DR X > 31 ) THEN OX = -OX: :X: = :X: + OX 
170IF ( Y < 0DRY> 14) THENOY=-DY: Y=Y+DY 
180 PDI<E &.H400 + L, 95 
190 L = Y * 32 +:X: 
200 PDI<E &.H400 + L, /9 
210 GOTD 140 

This BASIC code clears the text screen and then moves an 
'0' around inside the screen on a diagonal path. As the '0' 
is moved, the old position is erased. The effect is like the 
cursor in an old Pong game - the cursor bounces around 
within the screen. 

As in the first example, each poke is used to set characters 
on the screen directly. Character 96 is a space, which clears 
the character position. Character 79 is an uppercase '0'. 
Variable X, the column, varies from 0 to 31. Variable Y, the 
row, varies from 0 to 14. Using up to 15 rows traces the same 
path, and the display is not very interesting. 

The variables OX and DY are the increments to add to X 
and Y. At the start, the increments are one and one, which 
results in the movement of one character position over and 
one down. When Character 0 hits the side of the screen, 
however, one or both of the increments are changed by 
negation. This changes the direction of the move. Both 
change at a corner. 

How would this be coded in assembly language? The 
assembly language program for this is shown in Listing I. 
It follows the same logic as the BASIC program. As you can 
see, this is an EDTASM+ (Disk EDTASM) listing. The 
source code (the text) contains the pseudo-op ORG to set the 
origin to $3FOO and several FCB pseudo-ops to initialize 
variables. Otherwise, you'll find it easy to follow. The listing 
also includes absolute addresses in some of the instructions, 
unlike our first example. Variables :X:R, YR, OX, and DY are 
located in absolute addresses . 

The BASIC code for the program is shown in Listing 2. It 
uses the same scheme of relocation by DATA values we used 
in the first example. There is no RT5; however, the display 
runs continuously (reset to regain control). If you run the 
program, you'll be amazed - nothing shows up on the screen. 
Why? 

This program is so much faster than the BASIC version that 
the '0' is moving too fast to be seen. If you don 't believe me, 
substitute &.H12, &.H12 for the &.HA/, &.HB4 in Line 180. This 
will prevent the old character from being erased. Now when 
you run the program you see the screen fill up with O's as 
the "cursor" moves around the entire screen in the wink of 
an eye. 

This is a very brief introduction to assembly language. 
Assembly language is tedious, and it is hard to learn. But if 
you want to do things that you just can't do in compiled 
languages, assembly language is the only way to go. 

See you next month with more CoCo topics. 0 

"Assembly Language Programming for the CoCo" (The Book) and the CoCo 3 (The Addendum). 
Professionally produced (not just skimpy technical specifications). THE CoCo reference books. 

THE BOOK - 289 pages of teaching 
assembly language for the CoCo 1 & 2 . 
It's used as a school text and is an 
intra to Computer Science. It describes 
the 6809E instructions, subroutines, 
interrupts, stacks, programming 
philosophy , an d many examples. Also 
covered are PIAs, VDG, SAM, kybd, 
jystk, sound, serial port, and using 
cassette and disk. $18.00 + $1.50 s/h. 

THE ADDENDUM - Picks up 
where the BOOK left off. Describes 
ALL the CoCo 3 enhancements & how 
to use them with assembly la nguage. 
The most complete GIME spec. 

COCO 3 SPECIAL 
Start your CoCo 
library right. 
See what the CoCo 
can really do and 
save money - buy 

US check or money 
order. RI orders 
add 6% sales tax 

TEPCO WOW - Super-Res Graphics, 
Virtual Memory, New Interrupts, 
and more informa tion not av ailable 
elsewhere. Find out what the CoCo 3 
can really do. $12 .00 + $1.00 s/h. 

the BOOK and 
ADDENDUM 
for only $27.00 + 
$2.00 s/h. 

68 James Court 
Portsmouth, IU 02871 

See Us On DELPHI 
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Listing 1: PONGBIN 

3F~~ 
3F~~ BE 
3F~3 B6 
3F~6 BB 
3F~9 2C 
3F~B 7~ 
3F~E BB 
3Fll 81 
3F13 2F 
3Fl5 7~ 
3Fl8 BB 
3FlB F6 
3FlE FB 
3F21 2C 
3F23 7~ 
3F26 FB 
3F29 C1 
3F2B 2F 
3F2D 7~ 
3F3~ FB 
3F33 B7 
3F36 F7 
3F39 86 
3F3B A7 
3F3D 86 
3F3F 3D 
3F4~ F3 
3F43 C3 
3F46 1F 
3F48 86 
3F4A A7 
3F4C 2~ 
3F4E 
3F4F 
3F5~ 

3F51 
3F52 

~51~ 
3F4F 
3F51 
~6 
3F51 
3F51 
1F 
~6 
3F51 
3F51 
3F5~ 

3F52 
~6 
3F52 
3F52 
~E 
~6 
3F52 
3F52 
3F4F 
3F5~ 

6~ 
84 
2~ 

3F4E 
~4~~ 
~1 
4F 
84 
B5 
~~ 
1~ 
~8 
~1 
~1 

~~~~ 

~~~~~ TOTAL ERRORS 

Listing 2: PONGBAS 

~~1~~ ORG 
~~11~ PINGPO LDX 
~~12~ PPM LDA 
~~13~ ADDA 
~~14~ BGE 
~~15~ NEG 
~~16~ ADDA 
~~17~ PP1 CMPA 
~~18~ BLE 
~~19~ NEG 
~~2~~ ADDA 
~~21~ PP2 LDB 
~~22~ ADDB 
~~23~ BGE 
~~24~ NEG 
~~25~ ADDB 
~~26~ PP3 CMPB 
~~27~ BLE 
~~28~ NEG 
~~29~ ADDB 
~~3~~ PP4 STA 
~~31~ STB 
~~32~ LDA 
~~33~ STA 
~~34~ LDA 
~~35~ MUL 
~~36~ ADDD 
~~37~ ADDD 
~~38~ TFR 
~~39~ LDA 
~~4~~ STA 
~~41~ BRA 
~~42~ FCB 
~~43~ XR FCB 
~~44~ YR FCB 
~~45~ DX FCB 
~~46~ DY FCB 
~~47~ END 

1~~ CLEAR 3~~ 1 &H3EFF 
11~ DATA &HBE,&H~5,&H1~,&HB6,&H3 
F,&H4F,&HBB,&H3F 
12~ DATA &H51,&H2C,&H~6,&H7~,&H3 
F,&H51,&HBB,&H3F 
13~ DATA &H51,&H8l,&H1F,&H2F,&H~ 
6,&H7~,&H3F,&H51 

14~ DATA &HBB,&H3F,&H51,&HF6,&H3 
F,&H5~ 1 &HFB,&H3F 
15~ DATA &H52,&H2C,&H~6,&H7~,&H3 
F,&H52,&HFB,&H3F 
16~ DATA &H52,&HC1,&H~E,&H2F,&H~ 
6,&H7~,&H3F,&H52 

17~ DATA &HFB,&H3F,&H52,&HB7,&H3 
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$3F~~ 
#$51~ 
XR 
DX 
PP1 
DX 
DX 
#31 
PP2 
DX 
DX 
YR 
DY 
PP3 
DY 
DY 
#14 
PP4 
DY 
DY 
XR 
YR 
#96 
,X 
#32 

XR-1 
#$4~~ 
D,X 
#79 
,X 
PPM 

~ 
16 
8 
1 
1 

X=16, Y=8 
X 
X=X+DX 
GO IF GE ~ 
FLIP X DIRECTION 
BACK 
TEST 
GO IF GT 31 
FLIP X DIRECTION 
BACK 
SAME FOR Y IN B 

STORE NEW X 
STORE NEW Y 
BLANK 
ERASE OLD 
A=32,B=Y 
y,'(32 
Y*32+X 
ADD START OF SCREEN 
NOW IN X 
0 
IN NEW POSITION 
CONTINUOUS LOOP 

MUST BE 16 BITS 

F,&H4F,&HF7,&H3F 
18~ DATA &H5~ 1 &H86,&H6~,&HA7,&H8 
4,&H86,&H2~,&H3D 
19~ DATA &HF3,&H3F,&H4E,&HC3,&H~ 
4,&H~~,&HlF,&H~l 
2~~ DATA &H86,&H4F,&HA7,&H84,&H2 
~,&HB5,&H~~,&H1~ 
21~ DATA &H~8,&H~1,&H~l 
22~ FOR I=&HJF~~ TO &H3F52: READ 

A: POKE I,A: NEXT I 
23~ FOR I=&HJF~~ TO &H3F52: PRIN 
T HEX$ ( PEEK ( I ) ) ; 11 11 ; : NEXT I 
24~ CLS 
25~ DEFUSR~ = &HJF~~ 
26~ A= USR~( ~ ) ~ 



RAINBOWTECH 

Introducing the OS-9 Team 

Last month, we discussed some 
general operating system ideas 
and the ways in which OS-9 dif-

fered from them. All operating systems 
must connect the computer's computing 
and memory areas to its input and 
output components. An operating sys­
tem provides the connections to the 
outside world. Most operating systems 
hide this connecting code in a program 
that is loaded when the computer is 
booted . 

Because you seldom need to know 
this code, you would not need to know 
its location. There is a problem, how­
ever, if the operating system is not set 
up for new hardware you want to add. 

One solution to this problem is buy­
ing a new version of the operating 
system. Owners of MS-DOS machines 
have done this many times. ("Want a 
hard disk? Fine. But Version 2.1 of DOS 
won't work with this. A 3.1 will work 
just fine . $50 please. You only have 
256K of RAM? That's a little small for 
Version 3.1. Oh, it will fit fine, but 
nothing else will fit with it. For $250 we 
have this memory upgrade board to 
take you to 640K. ") 

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. 

By Richard A. White 
Rainbow Contributing Editor 

OS-9 was designed to handle such 
situations without causing the trauma 
that other systems cause. Higher-per­
formance options are not quite free, but 
the cost is compensated by the intellec­
tual challenge. OS-9 can be altered so 
easily because the user can get to each 
of the operating system modules and 
change or replace them, or add others. 
In this article, we will discuss why and 
how you make changes in your OS-9 
system. 

Modules 
There is a distinction between user 

and system modules. While user mod­
ules are loaded and used after booting 
a system, system modules are included 
in the kernel and boot files . Kernel files 
contain the programs that start and 
manage the system's operation. Input 
and output (I/ 0) files communicate 
with attached hardware. All system 
modules should be in the kernel or in 
DS9Boo t. As we go along, note which 
modules should be in DS9Boo t and 
which should not . Under Level II, the 
kernel includes REL, Boot, DS9pl, 
OS9p2, Ini t, CC3Go and C1ocl<. The 
first three are stored on Track 34 of the 
boot disk and are loaded when you type 
DDS to start up OS-9. REL resets the 
system hardware, prepares it for OS-9 
and calls OS9pl. OS9pl initializes the 
system, and Boot loads OS9Boo t. 

In it, OS9p2, CC3Go and C 1 ocl< must 
be in your DS9Boot file. Ini t is not a 

program. It is a data module containing 
system constants. DS9p2 handles mem­
ory management, the module directory 
and functions associated with module 
management, and process control. This 
is the heart of multitasking capability in 
OS-9 . CC3Go now loads Shell and 
GrfDrv, establishes communications 
with Shell and starts the StartUp file . 

Shell handles communication be­
tween you and the computer. The pro­
gram interprets commands that are 
typed in and calls the proper operating 
system code to execute them. Though 
not part of the operating system, it may 
be considered an application program 
that interfaces with the operating sys­
tem. Shell is designed to be loaded 
separately from DS9Boot as is GrfDrv. 
Do not put either of these into your 
OS9Boot. 

Shell's input may come from sources 
other than the keyboard. Input can also 
be redirected from any source managed 
by OS-9. Typically, alternate input 
comes from a disk file containing com­
mands identical to those typed from the 
keyboard. The StartUp fi.\e is one such 
disk file . But CC3Go automatically starts 
the process of reading this file on boot. 
Shell interprets commands from 
StartUp as if they had been typed. A 
simple StartUp file provided with OS-
9 sends a welcome message to the screen 
and runs Set i me to set C 1 ocl< to the 
present date and time. StartUp can be 
quite long. Mine exceeds 50 lines. 

October 1988 THE RAINBOW 143 



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 d imen­
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-contai ned­
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 
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Managers and Submanagers 
We have discussed some of the OS-

9 modules that get things started, but 
other modules that have been involved 
deserve our attention. The StartUp file 
was read in. The modules that manage 
system startup need help reading it. The 
Boot module contains enough code to 
find and read in OS9Boo t, but any other 
disk access is beyond its capability. It 
finds 059Boot by its length. Boot reads 
sectors in sequence looking for 059 
Boot's length. If OS9Boo t were split 
into two parts, Boot would be defeated. 
StartUp may be anywhere on the disk 
and may be split into separated sectors. 
A more competent disk handler than 
Boot is needed. 

"OS -9 can be altered 
so easily because the 
user can get to each 
of the operating 
system modules and 
change or replace 
them, or add 
others." 

All data transfer from and to the 
computer's hardware (drives, printer 
and terminal) is managed by the 1/0 
manager called I OMan. In addition, 
lOMan takes care of communications 
between processes - tasks that do not 
involve hardware but have functional 
similarities. To accomplish its role, 
IOMan uses three submanagers that are 
designed to handle different types of 
communications. 

The simplest type of communication 
is a stream of characters. The keyboard 
generates such a stream, which is irreg­
ular and unpredictable in terms of when 
characters are sent and how characters 
are grouped. The computer deals with 
the characters one at a time as they are 
presented to it. This stream is called a 
sequential character file and its sub­
manager is named SCF. The screen, 
printer and modem are also SCF devi­
ces. SCF can handle any number of these 
devices and is limited only by what can 
be attached to a CoCo. 

Disk drives are organized into blocks 
of data called sectors. When a disk is 
read, a block of data of known size (256 
bytes on the CoCo) is loaded in. A block 
of memory must be received, stored in 

a defined area of memory (the buffer). 
It must then be read (out of the buffer), 
as needed, to the using application in 
the character stream. Because the sec­
tors containing the required data may 
be distributed at random locations on 
the disk, the submanager must read the 
disk's file allocation table and deter­
mine the sectors and the order it needs 
to call. This submanager's basic func­
tion is to handle random blocks. The 
submanager's name, RBF, refers to 
random block files. 

RBF manages any storage device 
based on blocks of data, including 
floppy disks, hard drives and RAM 
disks. Compare this with Boot's disk 
access code that reads in OS9Boo t. Boot 
can only find where OS9Boo t starts on 
a disk and the number of contiguous 
sectors it occupies. If OS9Boo t is di­
vided into parts that are at different 
locations on a disk, Boot cannot oper­
ate. For this reason, always use a newly 
formatted disk to make a new boot disk 
so that OS9Boo t will not be saved in two 
places. 

Communications between processes 
have complexities all their own. The 
sending process cannot generate data 
faster than the receiving process can 
handle it. The submanager controlling 
the process must know the needs of the 
receiving process and control the send­
ing process so that it does not exceed 
these needs. In this respect, this sub­
manager is like RBF, which ensures that 
the data rate does not exceed the storage 
rate of the storage device. However, 
there is no block organization to the 
data. The process of transferring data 
from one operating process to another 
is called piping; therefore, the subman­
ager is named Pi peMan. 

Drivers 
Human managers organize, direct 

and control, but seldom do any of the 
actual work that makes something 
happen. OS-9 managers and submanag­
ers are no different. Their management 
duties are all they can handle, and they 
need help carrying out their functions. 
Their helpers are called drivers, and 
these do the actual work of transferring 
data to and from processes and hard­
ware. 

The standard device drivers supplied 
with OS-9 are CC3IO (handles the 
terminal functions), CC3D i sl< (handles 
floppy disks), Piper (works with 
pipes), Printer, RS-232 and Modem. 
ACIAPAI< replaces RS-232 if you use the 
RS-232 in your Multi-Pak Interface. 
Most specialized hardware use special 



drivers. The hard disk, for instance, 
requires an additional driver. Like 
CC3D i sl<, this driver works with RBF. 

If the basic OS-9 design philosophy 
is followed, a driver can handle a variety 
of similar devices having different 
characteristics. Floppy drives, for ex­
ample, have changed drastically in the 
last eight years. When the first CoCo 
came out, a 5V4-inch drive was typically 
a single-sided, single-density, 35-track 
device that stored less than lOOK. The 
first CoCo drive added double-density, 
156K storage. A friend who owned a 
Model I told me I would only need four 
or five disks because of their large 
capacity. I almost believed him. 

A couple of years later, double-sided , 
40-track drives were standard on IBM 
PC's. Now single-sided drives are not 
even made ; and 3\12-inch drives that 
store 720K are common. 

When Radio Shack brought out OS-
9 Level I for the CoCo, it must have 
believed my friend . The disk driver was 
hard-coded to use 35-track, single-sided 
disks only. This change in OS-9 design 
made it impossible to use larger drive 
capacities with the stock driver. How 
should it have been done? 

With OS-9, the driver obtains the 
characteristics of a device from a data 
module (a device descriptor) each time 
it needs to access that device . This is 
what Level II CC3D i si< does. The device 
descriptors carry the names used to call 
the drive. If you want to load a program 
in the CMOS directory on disk I , you type 
LOA0/01/CMDS/MYPROG . Shell inter­
prets this request and sends it to RBF , 
which works with CC30 i sl< to load the 
file. A first step is to read the drive 
characteristics from the device descrip­
tor module, 01. 

The characteristics stored in a device 
descriptor are the maximum capabili­
ties of the drive. They tell OS-9 nothing 
about how the disk in that drive is 
formatted. The specifics about the disk 
itself are read from the disk and com­
pared with the capacity given by the 
descriptor. As long as the disk charac­
teristics are equal to or less than those 
reported by the descriptor, the disk can 
be read and written. So a 35-track, 
single sided disk works just fine in a 40-
track, double-sided drive . 

As noted, Level II comes with 
CC3Disl<, which uses its device descrip­
tors to determine the capabilities of 

each drive. It also comes with various 
pre-made device descriptors covering 
some of the more popular drive choices. 
Not all possible descriptors are pro­
vided, and Murphy's Law requires that 
at least one that you want will not be 
there. For example, there is no 40-track 
single-sided descriptor. If you have such 
a drive, you can use the 35-track de­
scriptor but not use the last five tracks. 
There are descriptors for the current 
standard 5V4-inch drive, which is 40-
track, double-sided with a 6-ms step rate. 

One of the favorite pastimes of OS-
9 addicts is hacking the code. That 
means changing modules to make them 
better (though a pessimist, in a fit of 
kindness, might say to make them 
different) . This has led to all sorts of 
patches, modified modules, rewritten 
modules and programs to do some of 
this. OS-9's database on Delphi is full 
of such information. Some of the infor­
mation is quite useful. One in particu­
lar, DMode by Kevin Darling, provides 
a way to patch a module that is on a 
disk. With DMode and information in 
the OS-9 manuals, you can make any 
device descriptor you need. 

Programs to make device descriptors 

~ ® il fi @l)]) )f fi W @:ltltN by V idi com Corp 
~ FM R~ ~~~~~==~~~~:;~;:~ J~ 

~®llfi@l!lilwil~lll "' - a r amdisk 
that doesn't forge t! Fully 
Static, battery backed cmos 
ram makes SolidDrive'" 
ready to use instantly. You 
can forget formatting and 
copying work files lo 
ramdisk then copying back 
your changes to floppy. You 
can forget fear of power 
failures. The instant power 
loss occurs, ~®llil@l!lilwil~llli:TJ 
write-protects ilseU and 
you r valuable work. 
~®llil@l!lilwil~lll"' gives you 
slate-of-the-art surface 
mount technology. That's 
why we · have the best 
guarantee in the industry -
Two years limited repair or 
replacement! ~®llil@l!lilwfi~lll"" 
is compatible with mulli­
Pak® and com~s complete 
with 059® Level I or II 
device driver, formatter and self-test software. flvailable in 512K 
and I megabyte versions. Factory upgrades available for 512K 
version. RSDos Driver now available, treats ~®llfi@l!IDB'il~lll"" as 3 or 6 
~®llfi@l!IDB'il~lll"' by Vidicom Corp SSSD RS de":ices ( '1-6,'1-9), Dis~ 
512K (52'1.288 bytes) $395 .00 loaded ver s10n fr~e on request. 
I meg ( I.Oi8,576 bytes) $695.00 27C6'1 EPron;, :erSJOn $19.00 0 

Please add $1.00 shippmg iil~llfi@l~'ll@l IS !he fastest. most 
llrizona Residien!s add 5.57. Sales tax reliable long-tenn storage ava1lable 
Visa masterCard orders welcome to the small compuleruserl 
Vidio:om Corp 20 E. ffiain S!. Suite 710 
ffiesa,FI'ZB5201 (602) 827-0107 
Hours m-F 9:00am - 5:00pm mST 

OS9 is the trademark of Microware 
Systems Inc and Motorola Inc. 
Multi·pal< is the trademarl< of 
Tandy Corp. 

"""""""" rtt11fa1Titfs~ 1, 2, & 3 "" ~ (Reviewed in Oct. 87 RAINBOW) Makes programming sensa-
tional-looking graphics as easy as moving a joystick! Converts 
precision drawings into "DRAW' commands which can be stand­
alone BASIC programs or merged into oth.er programs. Also 
includes "DEMO" and "PAINT" programs. Requires a spring­
centered joystick or touch-pad. 32k ECB tape or disk $14.95 

?ENIGMA? 
Transform your computer into an ultra-secret code machine cap­
able of enciphering and deciphering in over 12 million virtually 
unbreakable codes! (not simple substitution codes). Print hard 
copy or store & retrieve coded data on tape or disk. Only the per­
son who has the password can read it' 32k ECB tape or disk $12.95 

N_ew! !t:Z1f~ 
Just answer the prompts & type your message; "EZ WRITER" will 
put it into perfect letter form and send it to your DMP or DWP. 
Professional-quality, 1 to 4 page letters every time! Do one letter 
or multiple copies for "personalized" mailings. Saves letters and 
mailing lists. Even does labels. Menu-driven. Undoubtedly the 
EZ-est letter writing system available! Free sample on request! 
32k ECB tape or disk $19.95 .. ~ 

~.wm (KIJAW-W .,.. 
FOUR superior educational "games:''RACEWAY", "GO TO THE 
TOP" (multiplication tables drill), "WORD PROBLEMS", & "PYRA­
MID". Covers addition, subtraction, multiplication, & division. 
Different levels of difficulty. Exciting graphics & sounds. EZ and 
fun I 32k ECB tape or disk $19.95 

~~ 
Probably the most exciting typing tutor available for your CoCo. 
You are the commander o{ a space ship & it's your job to shoot 
down alien letters & words as they speed toward you & attack your 
spaceship. Exciting Hi-Res action! 32k ECB tape or disk $24.95 

~~~--~~ E.Z. FRIENDLY SOFTWARE ___ .,. 
118 GOALIES AVE. • POUGHKEEPSIE, NY 12601 • (914) 485-8150 

(Add $1.50 s/ h to all orders. NY residents add state sales tax.) 
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are included in commercial packages 
such as SDisk. There are ways to do 
whatever is needed. When I installed my 
3Y2-inch drive, I only needed to make a 
device descriptor and a new 059Boo t 
that included the descriptor. 

CC3Dis l< cannot manage a hard 
drive , so a new driver is needed. Hard 
drive suppliers provide drivers with 
their packages and descriptors when 
appropriate. The user must make a new 
059Boo t, which includes these mod­
ules, and proceed with the installations 
- it takes a little more than just a new 
boot. Burke & Burke began by provid­
ing only an interface and software, 
leaving users to supply their own hard 
drive. Thus, a wide variety of drives can 
be used . To solve the descriptor prob­
lem, Chris Burke wrote a program to 
make a descriptor that matches the 
drive used . This is fine for a person who 
can get a real deal on an older drive and 
the data to make the descriptor. How­
ever , it is a problem for t he non­
technical person. Burke & Burke now 
provides a complete package. 

Next we have Printer and its de­
scriptor P , which drives a printer 
through the serial port. Unless you have 
a very old printer, you will want to run 
it faster than the 600-baud default rate. 
OS-9 provides Xmcide to change SCF 
descriptors. Initially, run Xmode at the 
beginning of a session by typing Xmode 
/ p baud=4 to run at 2400 baud. (I have 
a serial-to-parallel converter, so I use 
Xmode / p baud=5 and work at 9600 
baud.) Next, automate the procedure by 
putting the Xmode statement in your 
5 tar tUp file . It will look exactly as you 
would type it from the keyboard, but it 
takes a few seconds for Xmode to load 
and run - a waste of precious time. So, 
the final step in the automation is to 
make a new boot using P after you have 
changed it with Xmode. (More about 
that in a later column. 

Use Xmode to change the 300-baud 
default of T I or T2 as we ll. These 
descriptors work with RS-232 and the 
serial port, or the ACIAPAI< and the RS-
232 Pak respectively. 

The last 1/ 0 system to be discussed 
is the terminal made up of your key­
board and your video display. In Level 
I, this was pretty simple. It consisted of 
the driver CCID and the device descrip­
tor TERM. With the arrival of the CoCo 
3, a number of people wrote 80-column 
drivers, which were made available on 
information services like Delphi and 
allowed us to use the 80-column screen 
before the release of OS-9 Level II. 
Here , again, new hardware required 

146 THE RAINBOW October 1988 

only a new driver and a new device 
descriptor. 

OS-9 Levell does not provide graph­
ics support, but the BASIC09 package for 
Level I supplies a graphics interface 
module, Gf x . This is an assembly lan­
guage program that handles both color 
graphics and joystick functions. Gfx is 
loaded, either before running BASIC09 or 
by a Shell statement in the program, 
and then called by the program with the 
BASIC09 RUN statement. Like Shell, Gfx 
can be viewed as an applications pro­
gram that interfaces with the operating 
system. Remember that all applications 
programs must be loaded separately 
and never be put into your 059Boo t. 

One of the real strengths of OS-9 
Level II is its windowing and graphics 
capabilities. The windowing capability 
coupled with multitasking sets OS-9 
apart from all other microcomputer 
operating systems. (The much bally­
hooed OS-2 for PC Compatibles lacks 
windowing, though windows will be 
provided by either Microsoft Windows 
or IBM's Presentation Manager.) 

The modules involved in windows 
and graphics fit into the OS-9 pattern . 
As always, there is a driver, CC3ID , and 
a number of device descriptors. Each 
active window needs a separate device 
descriptor , but you can have more 
descriptors in your boot than you have 
active windows. In fact, you should so 
there a re free descriptors for the new 
windows you open. Think of each 
window as a separate terminal, availa­
bie to run its owri program. 

Two basic window device descriptors 
should be in your boot: TERM, a 32- or 
40-ch aracter display iri which OS-9 
boots up , and W, a generic descriptor is 
not used alone to run a window. 

Your OS-9 option may have addi­
tional window descriptors in your boot, 
generally named Wl, W2, etc. Wl through 
W7 come with OS-9 Level II, and several 
are pre-configured . WB through WlS 
come with Multi- Vue. Additional de­
scriptors are available from the Delphi 
OS-9 Database, or can be made by you. 
Six or eight descriptors are generally 
sufficient; 15 is more than most people 
need. 

Level II provides the major graphics 
capabilities available from the Shell 
level. To accomplish this, you need an 
interface module for your 059Boot and 
an application program named GrfDrv, 
which OS-9 automatically loads on 
boot. Two interface modules, VDG In t 
and GRFint, come with Level II. 
VDG In t interface provides the CoCo 1 
and 2 with 192-by-256 pixel graphics 

and a 32-character screen when using 
the TERM window. To use 40- or SO­
character windows and the CoCo 3's 
high resolution graphics, GRF In t must 
be in your boot. The Con fig program 
lets you choose which interface to 
include in your boot, but you can 
include both. Wind In t is an enhanced 
version of GRF In t that comes with 
Multi- Vue. It should replace GRF In t if 
you use it. 

Remember, GrfDrv is a graphics 
application program required by Level 
II and automatically loaded at boot. It 
must not be in your DS9Boot. Like 
Shell, GrfDrv provides functions the 
system needs to handle the screen, but 
it is not part of the operating system. 

The Summary 
Those are the OS-9 system modules, 

supporting application modules and 
their basic functions. To end , let us 
summarize the principle differences 
between Level I and Level II. 
• Many of the Level I modules are 
unchanged in Level II. The kernel of the 
operating system was changed to deal 
with the expanded memory and its 
GIME memory manager chip. 
• CC3Disl< replaced the CCOisl< of 
Level I and reads the disk drive device 
descriptors. CC3D i sl< lets you fully 
customize your system to your drive . 
• CC3ID is the new keyboard and video 
graphics device driver that deals with 
the window device descriptors . 
• Gr FO rv is an entirely new program 
containing a complete set of graphics 
primitives accessible from the key­
board, batch files or machine language 
programs. There are few limits: If you 
want 15 windows, you can have 15 
windows. Each will support what is , in 
effect, a separate terminal with a separ­
ate application running or ready to run. 
• If you get a hard disk, describe it in 
a device descriptor and add it, and its 
driver, to your boot. 

There is a lot of effort involved in 
learning how to set up and use OS-9. 
Actually, the setup is the hard part. A 
StartUp file can load program mod­
ules, initialize windows, start . applica­
tions and hand the user a machine that 
is ready to edit text, work on a spread­
sheet, and call up a Bulletin Board 
System at the press of the CLEAR key. 
The investment comes in learning to 
configure the boot, write Sta r t Up files 
and do this work. Those not wanting to 
make this investment in time may not 
want to dabble in OS-9. But who knows 
when they will change their minds? ~ 
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Another Cry for Standards 

T his month's column will explain 
why a standard, intuitive user 
interface is needed in OS-9 appli­

cation programs and will present a 
listing of Bill Brady's FMenu, a proce­
dure file that modifies OS-9 Level I 
ceo i sl< drivers and a format utility that 
recognizes and uses double-sided disk 
drives. I'll pass along a small correction 
to last month's GfxJlisting and give you 
a few lines of code that put the new 
functions to good use. 

Designed With the User in Mind 
Why do we keep coming back to 

standards? Most of us buy a CoCo 
because we have a job for it to do. 
However, after we bring it home, we 
discover that it can do many jobs. 
Unfortunately, every time we buy a new 
software package, we have to learn how 
to run the CoCo again. This is neither 
fair nor productive. 

For OS-9 to survive in the CoCo 
market, the number of application 
programs must rival the number avail-

Dale L. Puckett, a freelance writer and 
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able for Disk BASIC-based Color Com­
puters. Moreover, these new applica­
tions must be easier to use than the 
present crop of Disk BASIC programs, 
and they all must work the same way. 

Tandy recognized the problem sev­
eral years ago and had Microware 
develop Multi-Vue. Now we must force 
the software developers (who depend on 
us to buy their products) to use Multi­
Vue and create a standard way to do 
everything that a program must do. We 
must also insist that the forum SysOps 
(whose royalty checks depend on the 
time we use their databases) show 
others how to use Multi- Vue so that our 
hackers can standardize and enhance 
the public domain software they make 
available to us. 

We can't insist that newcomers to OS-
9 learn to use its internal power. Every­
one would be better off if this work were 
done inside ali OS-9 application pro­
grams. Indeed, the millions of CoCo 
owners now stuck with Disk BASIC 
applications might join us if they could 
use OS-9 to do their work without 
learning a new routine for every appli­
cation. 

Wouldn't we rather sell our applica­
tion software to a base of several million 
users than to three or four thousand 
hackers? Don't we need the money? 

Take this indictment seriously, but 
don't absorb too much guilt. After all, 
the MS-DOS world suffers from the 

same problem. When you buy a new 
MS-DOS application program for your 
business, you still need to send your 
employees to school for two or three 
days - and pay the expert $695 per 
employee for the honor. 

However, MS-DOS m achines are 
generally owned by large companies 
that can afford to pay for this training. 
CoCo owners, on the other hand, can 
barely afford the price of new software. 
(They certainly can't afford the time to 
learn excessively complex operating 
system details that have nothing to do 
with the work at hand.) We must hide 
these complexities from these CoCo 
owners if we want them to use our 
products and buy OS-9 application 
software. 

During a recent conversation with a 
Tandy official, I asked if there was 
anything new and exciting on the ho­
rizon. "New and exciting?" he asked. 
"We've made the tools available. Now, 
we're anxiously waiting to see what 
people do with them." How can we 
ignore this challenge? 

Model for Future OS-9 Applications 
Bill Brady addressed the OS-9 stand­

ards problem best when he said, "After 
you learn your 50th piece of software, 
you lose interest." That may be the 
reason you only need to double click on 
a Multi- Vue icon to run WizPro . It's 
quite relaxing to lean back and watch 
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VizPro connect you to your favorite 
bulletin board or forum. WizPro is an 
important product with an impressive 
list of features. The program's most 
important feature, however, is the 
standard it sets for future OS-9 appli­
cation software- especially in the user­
interface arena. 

Brady has always encouraged fellow 
developers to release software that's 
intuitive and friendly. The CoCoBin 
standard he designed and placed in the 
public domain is a perfect example. Yet, 
many of the people who should pro­
mote this move toward an intuitive and 
detail-free user interface, discourage 
and prevent its growth. 

I write this after downloading my first 
CoCoBin XModem file from GEnie 
recently. Brady, the OS-9 SysOp on 
GEnie, had E-Mailed me an updated 
pre-alpha version of WizPro. After 
starting the XModem download, I 
instructed WizPro to receive it. A few 
seconds later, I was amazed when my 
screen displayed a window that looked 
like a MacBinary file from one of the 
many Macintosh bulletin boards. 

As if by magic, WizPro knew the 
name of the file it was receiving and the 
number of blocks in the file. As the 
download proceeded, WizPro kept me 
informed of the download's progress. 
Later it saved the program in a file and 
gave it the name that file had on Brady's 
computer. CoCoBin also automaticaJ!y 
took care of the file attributes and other 
details I once handled manually. All I 
had to do was run the new program. 

Automatic file transfer is only the 
beginning. Now that Brady has shipped 
the alpha test version of WizPro, he's 
installing the full CoCo Bin II standard. 
Now when you download a Multi- Vue­
based program with WizPro , you will 
receive the program, the Mult i- Vue AI F 
file and the icon file for the program ­
all automatically. When the download 
is complete, each file will be stored 
individually. You only need to move the 
program file to your CMOS directory, the 
icon file to your CMOS/ICONS directory 
and the AIF file to any working direc­
tory. To run your new program, just 
double click on the icon. 

Once you use WizPro to download a 
file uplmided in CoCoBin format, you'll 
never want to return to straight XMo­
dem. Knowing that we published the 
CoCoBin standard more than a year 
ago and the CoCoBin II standard more 
recently, I asked Bill why CompuServe 
and Delphi have no files available in this 
format. 

Brady said that the SysOps have been 
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discouraging the use of the CoCoBin 
standard and seem to prefer that every­
one download on XModem. "Unfortu­
nately, after you download a straight 
X Modem file you aren't finished," Bill 
explained . "Before you can run the 
program you just downloaded, you 
must load it into memory and save it to 
a new file or run the OS-9 verify utility 
against it. Then you must run the OS-
9 At t r utility to set the execute bits on 
the new file, or you still won't be able 
to run your new program. Who needs 
it?'' he ended. 

"For OS-9 to 
survive in the CoCo 
market, the number 

of application 
programs must rival 

the number 
available for Disk 

BASIC-based Color 
Computers. " 

The Macintosh SIGs on the major 
national data services were leaders in 
the creation of the MacBinary standard . 
The SysOps recognized that it was 
unnecessarily complicated for the end 
user to download a file containing a 
Macintosh application program. They 
needed a better way. If they didn't find 
it, their subscribers would stop down­
loading files . They would lose online 
time, and worse, their users wouldn't 
have access to the many new tools that 
were being developed and placed in the 
public domain. Our own SysOps should 
follow this wise decision. 

In addition to the CoCo Bin standard, 
Bill Brady has donated other products 
to the public domain. His WizXmod­
a BASIC09 procedure used to add XMo­
dem transfer capability to a program -
has been available in RAINBOW's Delphi 
OS-9 Online and other national data 
services for nearly a year. 

FMenu 
This month we feature FMenu - a 

new creation that Brady has put in the 
public domain. Use FMenu in WizPro 
when you send a file to the host com­
puter. Adding FMenu as a subroutine or 
procedure to your BASIC09 application 
program allows you to select a file from 
any OS-9 directory. The code for FMenu 
appears in Listing I. 

FMenu works like - though better 
than - the standard file dialog Apple 
gives Macintosh users . The standard file 
dialog box is one of the major reasons 
every Macintosh application program 
opens, closes and saves files in a similar 
manner. If we want OS-9 to survive in 
today's market, we must create a con­
sistent and intuitive user interface. We 
can begin this process by including 
FMenu in our OS-9 programs. 

Use FMenu to move up and down a 
list of files in any directory by striking 
the up and down arrow keys. When the 
file you want appears in the window at 
the bottom of your screen, press ENTER 
to select it. Brady uses the arrow keys 
instead of a mouse because the comput­
er cannot display the mouse's position 
on a text-only screen, and WizPro is 
designed to work in a text window (for 
increased display speed) or in a graphics 
window. I suggested that Bill add a 
GMenu subroutine that would allow 
mouse selection of files when WizPro is 
run in a graphics window. (I think he 
agreed.) Perhaps we will soon have 
GMenu in the public domain as well. 

FMenu offers a quick-find feature . 
Thus, if you think you know a filename 
but you don't know its spelling, type the 
first few character of the filename. 
FMenu will move to the first file with a 
similar name. (You might even find it 
the first try.) When you select a direc­
tory, press ENTER to move into it. You 
can skip the directory names and move 
to the filenames by pressing the space 
bar. You can return to the beginning of 
the directory you are listing by pressing 
AL T-up arrow. Pressing AL T-down 
arrow takes you to the bottom of the 
directory listing. 

WizPro - A Closer Look 
When I asked him to define WizPro, 

Brady said, "It's a telecommunications 
program that does terminal emulation, 
but those definitions only scratch the 
surface . Wiz Pro is entirely user re­
definable. You can run in a text window 
or a graphics screen. WizPro is also user 
extendible. You can replace any proce­
dure and add new protocols, autopilots 
and procedure creation programs. You 
can even add another terminal program 
as an extension." 

Why would you want to modify your 
terminal program? Hosts and data 
services often change their protocol. 
With WizPro, you won't have to rewrite 
an entire Comms program to adopt to 
a new host - you only need to change 
the extension. Brady feels WizPro's 
extendibility should remove much of 



the delay that follows the changes made 
by host systems. 

Brady also explains why you might 
add another terminal program as an 
extension of WizPro: "If you really like 
a particular public domain terminal 
program, you can run it as an extension 
of WizPro. When you do this, you pick 
up a few fringe benefits, too. WizPro 
takes care care of all the autologging, 
record keeping, screen initialization, 
colors, fonts, etc. - all the dirty work 
- before it gives control to the other 
program." 

WizPro makes it easy for you to run 
extension programs, too. When you call 
these from the menu, WizPro passes an 
initialization string that contains all of 
the parameters you once had to re­
member and type at the OS-9 prompt. 

What makes WizPro different from 
other terminal programs available on 
OS-9? According to Brady: "The others 
are designed to be used in a limited set 
of circumstances with a specific host or 
a specific computer and a single baud 
rate. WizPro works with any host at any 
rate." 

Although WizPro has grown from 
the discoveries made during the de­
velopment and servicing of Wiz, Wiz­
Pro does not replace Wiz. Rather, 
the program is designed to combat 
obsolescence. 

WizPro includes mouse pause (or is 
it mouse paws?) that brings the host to 
a halt when you click the mouse. Now 
you'll never watch a message scroll off 
the screen before you can read it. 

Clipper is another new feature 
Brady has added to the program. By 
pressing AL T-up arrow, you can browse 
through an 8K buffer that contains the 

most recently received text. With 
Clipper, you can receive new text 
online while you view the buffer. You 
can mark a series of lines and send a 
snapshot of them to a file, your printer 
or modem. You can even load the buffer 
from a file stored on your computer and 
send a snapshot to the modem or prin­
ter. 

Brady has improved his conference 
mode. Now you can use all the control 
keys except CTRL-X while in the confer­
ence mode. Brady can add this function 
because WizPro knows what is happen­
ing when it calls an extension. So if you 
enter C 1 i ppe r while in the conference 
mode and try to send some text or a file 
to the host, WizPro will switch into the 
half-duplex time delay mode and send 
the information. This is the only mode 
most services will let you use in confer­
ence mode. WizPro knows that and acts 
accordingly. 

Writing a Program Longer Than 64K 
WizPro is so functional because it 

uses more than 64K of memory (128K 
of memory in your CoCo 3). Brady 
shared a few of his secrets with me: 

"I can use more than 64K of memory 
because I overlay procedures and move 
them in and out of the 64K process 
space WizPro uses," Brady said. "Wiz­
Pro always leaves two 8K blocks of 
memory free in its 64K process space. 
All the real-time spacecraft telemetry 
and command software used by NASA 
is written in a similar manner." 

Through careful design and construc­
tion of the program, Brady makes sure 
that there are always two 8K blocks 
available. He uses three blocks for data 
storage, one block as an 8K buffer and 

two others to hold an additional 4K of 
Wiz Pro's variables. Out of the eight 8K 
blocks in a 64K workspace, six blocks 
have been used. There are two blocks 
left. 

Brady keeps those two 8K blocks free 
and uses them to run the WizPro exten­
sion procedures. He switches them into 
the 64K process space with the BASI C09 
RUN command. After they have done 
their job , he switches them out of 
WizPro's 64K space by using the I<ILL 
command. Because of BASIC09 and OS-
9's excellent design, these extension 
programs can be located either in the 
remainder of your CoCo 3 's 512K of 
memory or in a file on one of your disks. 

If you want to use Brady's trick to 
build your own giant BASIC09 programs, 
you'll need to be aware of one more 
detail. Brady loads the name of the 
command he wants to run in a string 
variable and then runs the string. An 
example helps clarify this procedure. 

First, Brady dimensions a 32-byte 
string variable named P roc . Before 
WizPro calls the XModem procedure, 
it initializes P roc in this manner: 
p roc:= "X Modem" . The program then 
runs Proc and passes any necessary 
variables. The command line should 
read something like this: 

run proc (paths,colors,flags 
. .. fonts, port} 

The ellipsis in the program line stands 
for a number of variable names not 
typed . In some cases, Brady passes 23 
variables to a WizPro extension proce­
dure. When he passes these parameters, 
he is giving the extension procedure 
access to everything WizPro knows. 

Introducing the FOCUS™ software system for OS-9™ Levelll-serious business for your CoCo3! 
FOCUS Applications Hub 
A multi-tasking /multi user systems of 1/0 functions 
and utilities which features: 

• Two level menu system with company code 
and access code protection. 

• Unique filing, sorting, searching and record 
locking routines. 

• Works with most printers, floppy/hard 
drives and terminals. 

• Similar keys and screen formats for all 
FOCUS-MATE programs. 

• Routines for file maintenance, data backup 
and setup. 

• Context-sensitive help screens. 

FOCUS-MATE Correspondence 
Module 
An integrated Text Editor, Text F0rmatter and 
Mailing List Database: 

• Import text or database files for mail merge 
facilities. 

• Control all printer functions, change 
formats anywhere in text, save formats. 

• Preview final text on screen. 
• Print with left, right, full or centered 

justification, tabs, auto headers/footers, 
page numbering and dictionary lookup. 

• Multiple text column capability. 

FOCUS-MATE General Ledger Module 
A sophisticated General Ledger package for small 
business. 

• All features integrate with other 
FOCUS-MATE modules. 

• Number of accounts and transactions 
limited only by disk space. 

• Auto balance checking, flexible period and 
year-end procedures, profit/cost center 
consolidated ledger and batching 
capabilities. 

• Reports: Balance Sheet, Trial Balance, P&L 
Statement, Transaction Journal, 
Transaction Aging. 

OS-9 Programmers: FOCUS is a great tool-box for system developers! 
with purchase of OS-9 Level II and FOCUS, boot file is free, multi-task on 128K! OS-9 Level II $64.95 

Upgrading your CoCo System? Ask us about Peripherals! 
Special: Bare 1/2ht. Floppy Drives, 360K $89.95, 720K (31/2') $119.95. 

FOCUS 
Correspondence Module 
General Ledger Module 
FOCUS Technical Manual 

Reg. Now 
$65.95 $55.95 
49.95 39.95 
49.95 39.95 
19.95 15.95 

Min. Sys. Req.: CoCo3, OS-9 Level II, 360K disk drive, 80 col. display 

E a~y c:St'tu:.i" 
Data Systems 

4500 19th St. #530 
Boulder, CO 80302 
(303) 440-4767 

Add $3.00 for shipping/handling 
TERMS: COD, Money Order, Cashiers checks, Allow 2 
weeks for personal check to clear. Sorry no MCNISA 
Hours: 10:00 to 6:00 MST, Tues. -Sat. 

OS-9 is a trademark of Microware and Motorola Inc. 
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To use this BASIC09 feature, Brady 
had to carefully organize his program. 
You will need to do the same. You must 
also kill each procedure after it runs, or 
you will run out of space. Most of the 
time - all the time if you load your 
packed modules into memory before 
you run your program - your program 
won't slow down. When you run the 
procedures, OS-9 just switches them 
into the program's workspace. When 
you kill them, they are switched out. 
The program does this by toggling a 
few bytes on your CoCo 3's GIME/ 
memory-management chip. 

Because WizPro is interrupt-driven, 
it is fast and behaves well in OS-9's 
multitasking environment. WizPro 
doesn't take over your computer. Wiz­
Pro XModem can download a long file 
in one window while you play flight 
simulator in another window. In addi­
tion, WizPro's front end driver Wiz­
Ac i a ( also released to the public do­
main) is signal driven . Therefore, 
program extensions can be called by the 
host if a certain byte or byte sequence 
is received, and all of this happens 
automatically, transparent to the user at 
the host's command. 

Another look at Gjx3 
If you're a seasoned BAS IC pro­

grammer, I'll bet you've already caught 
the mistake in the two nested IF- THEN­
ELSE decision trees in Gfx3, I should 
have assigned the variable Act to a 
value of I, 2, 3, etc., instead of I 00, 200, 
300, etc. You must make this change to 
get Gfx3 to perform properly. 

When you get ready to create your 
own Gfx3, make sure that you type the 
names of the actions exactly the way 
you defined them in Gfx3 in the calling 
program. For example, if your Gfx3 
decision tree is looking for an action 
named ss. wnse t, then you must type 
ss. wnse t exactly that way in the run 
gfx3 ( "ss. wnse t" ) line in your 
calling program. Gfx3 is extremely 
case-sensitive. The calling program 
must spell the action verb right. 

After writing Gfx3, I discovered that 
the module is 2,089 bytes when packed. 
The original BASIC09 code was 3,806 
bytes long and uses 76 bytes to store 
data. Since this data memory comes out 
ofRun8's 8K memory pool, this will not 
take any additional 8K memory blocks. 

Listings Show Gfx3 Benefits 
To see the benefit of having a subrou­

tine package like Gfx3 available for 
your own BASIC09 programs, compare 
the two different modifications of the 
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MVShel/ code (listings 2 and 3). The 
first listing comes from a program I 
named MVShel/2. It exercises the menu 
bar we created in June and July with 
OS-9 System Calls. The other listing 
comes from Gfx3Test and exercises the 
menu bar in the same manner as does 
the MVShel/2. Compare the two list­
ings. You'll want to get right to work on 
your own Gfx3. 

"Because WizPro is 
interrupt-driven, it is 

fast and behaves 
well in OS-9's 
multitasking 
environment. 

WizPro doesn't take 
over your computer. 

WizPro XModem 
can download a long 
file in one window 

while you play flight 
simulator in another 

window." 

We're starting both listings cold with 
RUN Gfx2(5td0ut,-cur0ff-) from 
the July column's listing. This will let 
you add both versions of the code to 
different copies of MVShell. When you 
run it, you will see the menus pop down 
and receive a report telling you which 
menu number and item was selected 
when you clicked the mouse. Unfortu­
nately, I didn't get a chance to write the 
code that runs when you make a menu 
selection. It's designed, however, and 
should be in a later column. 

My Gfx2 file is 2,497 bytes long -
2,250 for the original Gfx2, 94 bytes for 
I nl<eld, 99 bytes for SljsCa 11 and 54 
bytes for C l s. If I merge my present 
Gfx2 and the Gfx3 files, I will use 4,586 
bytes out of an 8K block. That leaves 
3,605 bytes in the 8K block of memory 
used by OS-9 when it loads Gfx2 and 
Gfx3 from the same file. There are an 
additional 3,605 bytes to use as we like. 

We could do several things with this 
memory. We could, in fact, use it to 
make the Tandy Menu functions avail­
able on all our BASIC09 programs. Yes, 
I think a 3,600 byte subroutine module 
is in order. We'll shoot for that listing 
in the November column. 

About Those Missing Lines 
The laser-writer gremlins zapped 

John Lind's listing, Sl<ipmuf .pin the 
June issue. Lines 71 through 78 are 
missing. Lines 71 through 76 contained 
definitions, so you definitely need them. 
Here are the missing lines from Sl<ip­
muf .p: 

70 mo :ARRAY [1. .12] of real; 
71 results :ARRAY [1 .. 24] of 
real; 
72 moname, printpath :ARRAY 
[1. .12] of char; 
73 call :ARRAY [1. .12] of char; 
74 ocntnt :ARRAY [1. .12] of 
char; 
75 name, ocitlj, ocntrlj :ARRAY 
[1. .12] of char; 
75 moarrald :ARRAY [1 .. 12] of 
monthstr; 
77 $PAGE 
78 $5U8T ITLE Procedure dwse t 
79 * 80 * OWset - procedure to 
create a device in a window of 
81 * tljpe 's tlj. ' 
82 * 

John is presently working on a satel­
lite orbit computation program. He's 
writing it in BASIC09 first and promises 
to share that version with you here. 
Thanks, John. 

Double-Sided Disk Access 
If OS-9 Level I users don't love Steve 

Gold berg, they will after they look at 
this month's listings. Goldberg has 
created an OS-9 procedure file that will 
patch your CCOisl< driver and Format 
command to use double-sided disk 
drives with OS-9 Levell, Version 2.00. 
He asked me to pass it along. 

0 i sl< fix adds the new code to the 
end of the existing CCOisl< module and 
leaves you with your new CCOisl< mod­
ule in a file on Drive /d0. After you run 
0 i sl< fix, run 059Gen to produce a new 
boot file. Once 059Gen has created your 
new 0598oot file, you'll be off and 
running on double-sided disks. 

Oisl<f ix is compatible with all pre­
vious patches to change the step rate of 
the drives. In fact, the other patches can 
be done either before or after you run 
Oisl<fix . However, you must re­
member to change IT. 5 I 0 at an offset 
of $19 bytes in your device descriptors 
/d0 and /d1 from one to two , so that 
OS-9 will know that you have installed 
double-sided drives. 

The day I was going to send a copy 
of Oisl<f ix to RAINBOW, I got another 



letter from Goldberg: "HOh:l the 
presses! Pull the front page! Here's the 
ultimate patch for CCOi sl<," he wrote. 
Goldberg's new version reads the track 
count, number of sides and the head 
step rate from the device descriptor. 
Now you can have several drives with 
different step rates, and numbers of 
tracks and sides on the same Level I, 
Version 2.0 system. 

Set the step rate to your disk drives 
by patching your device descriptor 
modules at an offset of$14 hex from the 
beginning of the module. You can do 
this with debug or modpa tch. An easier 
way, however, is to use a Dmode utility. 

You will not be able to boot from a 
double-sided disk since the Boot mod­
ule is hard-coded for one side only. 
However, you can boot up with a single­
sided disk and then switch to a double­
sided disk or keep the original drive as 
your system drive and use a double­
sided drive for your data. 

Steve's procedure, Forma tF ix, gives 
you the ability to format single-sided 
disks on double-sided drives. It uses a 
trick submitted by Ray Nicklas pub­
lished in the May '84 issue of RAINBOW 

[Page 300]. 

Making Text Windows Fast 
Let's review Mal<eGW, a procedure for 

making graphics windows first pub­
lished in The Complete Rainbow Guide 
to OS-9 Level II: A Beginners Guide to 
Windows. I have been merging mgw ever 
since we wrote the book. Recently, I 
began thinking about being able to 
change a window to a text window 
quickly. With one small change and a 
few more OS-9 command lines, the 
change was complete. Here's the orig­
inal Mal<eGW: 

*First, l<ill the window we're 
running in 
displa(d 1b 24 
*Now, create a new window 
* This one is the standard 80 X 
24, four color one we use most 
of the time 
displa(d 1b 20 7 0 0 50 18 1 0 4 
*Set the window to the right 
font 
displa(d 1b 3a cB 01 
*And finall(d, select the win­
dow we just created 
displa(d 1b 21 

Type the display commands above 
(You can skip the comment lines if you 

want) into an OS-9 file, using your 
favorite editor. Then put the output of 
the procedure file into a file using OS-
9's merge abilities. 

mal<egw > mgw 

Any time you need to change any 
screen to a four-color, 80-by-24 graph­
ics window, type merge mgw and press 
ENTER. Your new screen will appear like 
magic. After you make mgw, copy Ma­
l<eGW to a new file named Mal<eTW (for 
Make Text Window). Use your editor to 
make the second display command line 
read: 

displa(d 1b 20 2 0 0 50 18 1 0 4 

After you have edited Mal<eTW, run it 
and merge its output into a new file 
named mtw. Now when you want to 
change that slow graphics window into 
a fast text-only window, type merge 
m tw , and press ENTER. 

That's it for October. Join me next 
month, and we will continue to explore 
the functions of OS-9 Level II and 
Multi- Vue. D 

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 small program. Where maximum 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 oth9r than CoCo OS-9 format desired. 

Other OS-9 SOFTWARE from D. P. JOHNSON 
L1 UTILITY PAK - Contains 40 useful utilities that run under both level I and II OS-9. Included are a complete set of "wild card" file handling 
utilities, a disassembler, a disk sector editor, and the MacGen command language compiler. MacGen will 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 Ieveii 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 compatibility 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 level I (except bootfix not required to boot from double sided) . $29.95 
PC-XFER UTILITIES - Programs to format and transfer files 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 capabiltites for Ieveii I only. (Requires SDISK3 to operate). 
Now supports 720K 5-t/4" and 3-t/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, VISA/MC accepted, add $1.75 S&H for first software item. + .25 for each additional item. $5.00 for CCRD. additional charge for COD. 

D. P. Johnson, 7655 S.W. Cedarcrest St., Portland, OR 97223 (503) 244-815 * (For best service call between 9-11 AM 

Pacific Time, Mon. ·Fri.) 

' NOTE: There will be no phone order or consultation service between Oct. 7 and Oct. 31 1988 due to vacations, .. mail orders will still be processed weekly. 

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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Listing 1: FMenu 

PROCEDURE 

PPPP 
PP4l 
~97E 
9PBD 
~~Fl 
9134 
Pl1B 
~119 

PlBC 
plFB 
p2JC 
P21A 
P2BF 
P29P 

FMenu 
(* A demonstration program that sho'Js you how to buil d a standard 
(* file handling menu into your Basic.lif9 programs . FMenu tJas 
(* vritten by ilizPro auchor Bill Brady who is presently adding 
(* mouse support. Brady has released this code into 
(* the public domain. He plans on releasing the final version with 
(* full mouse support -- even in a text screen -- also. Stay tuned! 

(* First we must define a fev data types t hat are built into !JizPro 
(*then ve'll be on with the demo. You may find many of these 
(* equates useful in your own Basic .liJ9 programs. They are simil ar 
(* to those used in the KISSDraw and MVShel l code we published 
(* earlier this year. 

TYPE wpat:hs•sp ·, spa, wpa , dpa, ppa: BYTE; siop, piop: STRING ( 31 ; ho 

, n:file, host : STRING; spd(l2), o l desc(l2), newdesc(l2): BYTE 
SJ2E5 DIM paths :vpachs 
92EE 
SJ2EF TYPE windows•flatl , flat, stat, bottom: STRING[9]; vt89' 1 vt4SJ ,gwin 

,main:STRINC[l2]; menu:STRINC[6l]; mes : STRING ( 42]; tmenu 

,tmes:STRING [ lS]; ask,prmpt:STRINC(9 ] 
9'356 DIM win:windows 
~JSF 
9'369' TYPE commands•dwend 1 dwsel, owend, defco 1or, u1on, uloff, pal , hdds 

:STRING [ 2]; DLpos, PRpos, ATpos, br, bufnum, group , revoff , 

rev, prop, propoff, bold, bol doff: STRING { 3] ; four , palette 

: STRINGI4] 
SJ3D2 DIM cmds: commands 
~JOB 
j:l3DC TYPE flg•acia6551, TEXT, gmode, ro l l, bufrol l, chdfl, vt52 , vtans i 

, DPLOPEN, spopen ,IIPAOPEN, SPAOPEN, PSP, BLDF, conf, pfl , dfl 

, exit , ex, dup, mu: BOOLEAN 
p4l7 DIM flags: flg 
~44P 
j:l441 TYPE calls•ststat, gtstat, cursr, screen , reed, ~t:, vrtln, crea t, 

sleep, pid, setpri , pag , bau, typ, pau, alf, ech, eor, end of , qut 

, intrpt , opt, bsp, bso, bse: BYTE 
j:l4AC DIM caw:calls 
p4B5 
p4B6 TYPE con•esc,cr, l f,bs,bl,home,cls , ptabl,lbrk,Bl<:STRING[l]; Mkey 

:BYTE 
j:l4Fj:l DIM cntrl: con 
p4F9 
j:l4FA TYPE strings•ddir, crtc, aktc, pnr: STRING; on time: STRING [ 8} ; hh 

, mm: INTECER 
SJS26 DIM strg:strings 
952F 
p53~ TYPE PRNeq•forePRN, backPRN, menuforePRN, menubackPRN, otherforePRN 

'otherbackPRN I curPRN ,menucurPRN. othercurPRN; STRING r 1 J 

~56~ Dill PRNs: PRNeq 
9569 
f156A TYPE regs•ccode,a,b,dp:BYTE; x,y,u:INTEGER 
~SBF DIM s: regs 
959B 
9'599 DIM menwin 1 point2, point, point!, box, boxl, box2: STRING [ 6 ] 
9SBD DIM windTYPE, borderPRN: STRING [ l] 
SJSCD DIM dwset,owset,cwarea:STRING[2 ] 
~SEl DIM comm: STRING 
PSEB 
PSE9 
flSEA (* \le must also initialize a few of the fields that: a r e used in the 
f162D (* demo program. The data types above are just a fev of the parameters 
)1674 (* passed to \liz Pro extension programs. 
969B cntrl. cls•CHR$ ( $9C) \cntrl. home-CHRS (1) 
p6B4 cntrl . cr•CHR$(ll) \cntr1 . lf•CHR$(lP) 
~6CC cntrl. bs•CHR$(8) \cntrl. bl•CHR$(7) 
~6E4 cntrl.lbrk•CHRS(lll) 
f16Fp cnt.rl.esc•CHR$(27) 
P6FC cncrl . Mkey-3 
~191 cmds. hdds•"P2" 
j:l714 cmds . four•cntrl.cr+cntr l .cr+cntrl c r +cn trl.cr 
j:l738 strg.aktc•" Any Key to Continue" 
p757 strg. crtc•" <ENTER> to Continue" 
9176 strg.pnr•" Path not Ready " 
~793 cntrl. ptabl-CHR$ ( 127) 
~79F 
)17Aj:l (* Syst.em Equates 
9781 caw .screen•SSC \ \cav.reed-$89 \cav . cursr•$25 
fl706 caw. ststat•$8E \caw. sleep-SPA \caw. gtstat-SBD 
f17FA caw . wrt•$8A \caw.wrtln•$8C \ 
98 13 caw. creat•$83 
)J81F caw. pau•S 
,liJ82A caw. eor•l2 \taw. endof•l3 \caw. qut.•lS \caw. intrpc-17 
9856 caw. opt•P \caw. bsp•lfl \caw . bso-3 \caw. bse-19 
9882 caw. alf-6 
fiB SO caw. bau-22 \caw. typ•21 
f18A3 cav . pag•9 \caw. ech•S 



~889 

~801 

~8E2 

98E3 
98F4 
~9~9 
~9~C 
9916 

~9 51 

~9 79 

~999 
99A4 
9988 

99E7 
99F3 
9A97 
9Al6 
9A25 
9A34 
9A3 8 
9A5~ 

$JAB~ 

JIA98 
9A9A 

9A8E 
9A8F 
~AD,II 
,IIAF3 
$1AFF 
~897 

,118lF 
,11828 
9843 
,IIB4F 
,1186 7 
,11873 
,11877 
,1187F 
9890 
~888 
,118BD 
JI8BE 

,118FA 

9C2A 
~C2B 

9C59 

9C87 

9CEE 

JID lC 
JID lD 
9D58 
,IID9C 
9DE3 
9ElB 
9E5D 
9EA3 
9EE3 
,IIF29 
,IIF2A 
~F6B 
JIF7F 
,IIF8,11 
9F89 
~F92 

JIF8E 

9fEA 

1,1129 
1921 

caw. pid·$~C \ caw . setpri·$~0 
cmds . defcolor•CHR$ (27)+CHR$ ($39) 

(* Screen Equates 
cntrl. BK•STR$(15) 
cmds. hdds• 11 2" 
fl ags . TEXT•TRUE 
cmds . owend•cntrl. esc+CHR$ ($2 3 ) \c:nds. dwend-cntrl. esc+CHR$ (24 

) \ cmds .pa l • cntrl.esc+CHR$($31 ) 
cmds. defcolor-cntrl . esc+GHR$ ( $39) \cmds dwsel-cn t r l. esc+CHRS 

($21) 
cmds. DLpos•CHR$ (2)+CHR$ ( 32+16 )+" 1" 
cmds.PRpos•CHR$(2)+" "+"! " 
cmds .ATpos•CHR$ (2)+CHR$ ( 32+48 )+" 1" 
cmds . rev-CHR$($lF)+CHR$ ( $29) +CHR$ (~) \cmds . revoff•CHR$ ($1F) 

+CHR$ ($2l) +CHR$ (~) 
IF flags . TEXT THES 

cmds. bo1d•CHR$ (9)+CHR$ (9)+CHR$ (9) 
cmds. boldoff•cmds. bold 
cmds . prop•cmds. bold 
cmds. propoff•cmds. bold 

ELSE 
cmds. bo1d•cntrl. esc+CHR$ ($3D)+CHR$ ( l ) 
cmds. boldoff•cntrl. esc+CHR$ ($3D)+CHR$ (fl) \ cmds . prop-cntrl . esc 

+CHR$ ($ 3F)+CHR$ ( l ) 
cmds. propoff•cntrl. es c+CHR$ {$3F)+CHR$ {9) 

END IF 
cmds. ulon•CHR$ ($1F)+CHR$ ($22) \cmds. uloff•CHR$ ($1F)+CHR$($23 

{* !Jindow Equates 
PRNs. forePRN•CHR$(,11) \PRNs. backPRN•CHR$ (1) \borde rPRN• PRNs . backPRII 
IF flags . TEXT THEN 

wi ndTYPE•CHR$ ( 2) 
PRNs .curPRN•CHR$(,11) \PRNs .forePRN•CHR$(8) 
PRNs. backPRN• CHR$ (1) 
PRNs . menucurPRN•CHR$ ( 2) \PRNs. menuforePRN•CHR$ ( 1,11) 
PRNs. menubackPRN•CHR$ ( 3) 
PRNs . othercurPR...~·CHRS { 4) \PRNs . otherfor ePRN•CHR$ {12) 
PRNs. otherbackPRN•CHR$ (5) 

ELS E 
windTYPE•CHR$ ( 5) 
PRNs. menuforePRN•PRNs. forePRN \PRNs. menubackPRN-PRNs. backPRN 
PRNs. otherforePRN•PRNs. back.PRN \PRNs. otherbackPRN•PRNs . forePRN 

END IF 

cmds. owend-cntr1 . esc+CHR$ {$23) \cmds. dwend-cntrl . esc+CHRS {$24 

) \cmds. dwsel•cntr l . esc+CHR$ {$21) 
dvse t •cntrl. esc+CHR$($29) \ovset•cntrl . esc+CHR$ ($22) \cwarea 

- cntrl. esc+CHR$ ($25) 

win. bottom•dwset+CHR$ (9)+CHR$ (9)+CHR$ (23 )+CHR$ (B$1)+CHR$ (l)+ 

PRNs. otherbackPRN+PRNs . o thercur PRN 
win. s ta t•dwset+CHR$ (,II) +CHR$ (,II) +CHR$ (9) +CHR$ (8,11) +CHR$ (2) +PRNs . othercurPRN 

+PRNs. otherbackPRN 
win .main •cmds. dvend+dwset+vindTYPE+CHR$ (SJ)+CHR$ (2)+CHR$ (89) 

+CHR$(2l)+PRNs . curPRN+PRNs. backPRN+borderPRN 
win. ask•owse t+CHR$ ( l )+CHR$ ( 18 )+CHR$ (18 )+CHR$ ( 44)+CHR$ (3)+PRNs. menucurPRN 

+PRNs . menubackPRN 
win. prmpt•owse t+CHR$ (9) +CHR$ ( 24 )+CHR$ ( 19) +CHR$ ( 3 3 )+CHR$ ( l) + 

PRNs . curPRN+PRNs. backPRN 

(* Note here that everyone who purchases W"i.:zPro will receive a 
( * copy of the entire WizEquat:e s file in source form. WizEquates 
(* is so ve ll done that it wil l make writing your ovn WizPro extensions 
(*much easier. All of the boring work of definin g data 
(* types and other variab les has been done for you. W"izPro can b e 
(* told to pass t he entire equates packet to your own WizPro extension 
(* when you run them. This means you can use all of the WizPro 
(* definitions instead of s t arting from scratc h a nd bu ilding your O\lfl. 

(* The next code sequence puts t h e windows on your Color Computer 
(* s creen for FMenu. 

PRINT v in.main ; 
PRINT cmds. dwsel; 
OPEN IOpaths. wpa, "jw": UPDATE \flags. W'PAO PEN•TRUE \ PUT IOpaths . wpa 

, win . bot tom 
OPEN Npaths. spa," /w": UPDATE \flags. SPAOPEN-TRUE \ PUT .-pa ths. spa 

, win. stat 
PRINT H-paths.wpa ," \l i z": \PRINT N:paths . spa,cmds. bold; \ 

PRINT Npat:hs. spa , " Wiz 

1922 (* Fmenu actually begins here I II 
1943 
1~44 1,1199 TYPE record•d(29) :8'frE; lsn: 8YTE 
1950 DIM fmentry:record 
1~66 

TANDY COMPUTERS 

Tandy 1000-HX 256K 5 1/4"D. 
Tandy 1000-SL 384K 5 1/4"D. 
Tandy 1000-TL 640K 3 1/2"D. 
Tandy 3000-NL 512K 3 1/2"D. 
Tandy 4000-LX 2 Meg 3 1/2"D. 
Tandy 4000 1 Meg 3 1/2" D. 
Tandy 5000MC 2 Meg 1 Drive 
Tandy 5000MC 2 Meg 40 Meg 
Tandy 5000MC 2 Meg 84 Meg 
Tandy 1400LT 768K 2 Drives 
Tandy 102 24K 
Tandy Color 3 128K 

MONITORS & BOARDS 

VM-4 Monochrome Green 
VM-5 Monochrome Green 
CM-5 Color RGB 
CM-11 Color RGB 
EGM-1 Color RGB (EGA) 
VGM-100 Monochrome Analog 
VGM-200 Color Analog 
VGM-300 Color Analog 
Tandy Dual Display Card 
Tandy EGA Card 
Paradise Basic EGA Card 
Zucker Mono Graphics Card 

DRIVES 

Color Computer Drive 0 
5 1/4" External Drive 1000EX 
3 1/2" External Drive 1000EX 
Tandy 20 Meg Hardcard 
5 1/4' External for Tandy 1400 
Zucker 30 Meg Hardcard 
Seagate 20 Meg_ Hard Drive 
Tandy 1000/SX/TX Controller 

ZUCKER BOARDS 

Zucker Serial Board 
Zucker OK Memory Board 1000 
Zucker MFB OK for 1000 
Zucker 1200 Baud Modem Card 

PRINTERS 

DMP-1 06 Dot-Matrix 
DMP-132 Dot-Matrix 
DWP-230 Daisy Wheel 
Epson LX-800 Dot-Matrix 
Epson FX-850 Dot-Matrix 
Epson FX-1050 Dot-Matrix 
Epson LQ-500 Dot-Matrix 
Epson L0-850 Dot-Matrix 

535.00 
675.00 
955.00 

1275.00 
2999.00 
1890.00 
3825.00 
4955.00 
5395.00 
1285.00 
430.00 
155.00 

95.00 
115.00 
220.00 
335.00 
510.00 
169.00 
425.00 
535.00 
145.00 
185.00 
160.00 
75.00 

225.00 
180.00 
200.00 
450.00 
215.00 
435.00 
265.00 

80.00 

45.00 
47.00 

106.00 
75.00 

165.00 
285.00 
345.00 
205.00 
375.00 
540.00 
375.00 
579.00 

Please write for complete price list. 
We carry more items than listed here. 

All pr1ces and offers may be changed or wi!hdrawn wi!hour noTICe. Adver­
tised prices are cash prices . C.O.D. accepted add 2% (min1mum charge 
$ 10.00). M.C., Visa add 2% . AU non defective items reqwre return 
merchand1se authori2at10n. Call for A MA Number betore returmng 
Delivery •s subJeCt to product ava•lablhl'l . Add 1 'h Ofo tor sh1pp.ng and 
handling . $5.00 mmimum charge. 

TM - Regislered Trademark of Tandy, Epson, and IBM 

Monday thru Friday 9am - 5pm EST. 

~~~§~ PERR!I 
ElBElBB [b[]][J[J[]J[]l]l3[]0 
124 South Main Street, Perry, Ml48872 
CALL 1-517-625-4161 or TOLL-FREE 

1-800-248-3823 
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Submitting 
Material 

To Rainbow 
Contributions to THE RAINBOW 

are welcome from everyone. We 
like to run a variety of programs 
that are useful/helpful/fun for 
other CoCo owners. 

WHAT TO WRITE: We are inter­
ested in what you may wish to tell 
our readers . We accept for consid­
eration anything that is well­
written and has a practical appli­
cation for the Tandy Color Com­
puter. If it interests you, it will 
probably interest lots of others. 
However, we vastly prefer articles 
with accompanying programs 
which can be entered and run . The 
more unique the idea, the more the 
appeal. We have a continuing need 
for short articles with short list­
ings. These are especially appeal­
ing to our many beginners. 

FORMAT: Program submis­
sions must be on tape cir d isk, and 
it is best to make several saves, at 
least one of them in ASCII format. 
We're sorry, but we do not have 
time to key in programs and debug 
our typing errors . All programs 
should be supported by some ed­
itorial commentary explaining 
how the program works. We also 
prefer that editorial copy be in­
cluded on the tape or disk using 
any of the word processors cur­
rently available for the Color Com­
puter . Also, please include a 
double-spaced printout of your 
editorial material and p rogram 
list ing. Do not send text ih all 
capital letters ; use upper- and 
lowercase. 

COMPENSATION: We do pay 
for submissions, based on a 
number of criteria. Those wishing 
remuneration should so state 
when making submissions. 

For the benefit of those who 
wish more detailed information on 
making submissions, please send 
a self-addressed, stamped enve­
lope (SASE) to: Submission 
Guidelines, THE RAINBOW, The Fal­
soft Building, P.O. Box 385, Pros­
pect, KY 40059. We will send you 
comprehensive guidelines. 

Please do not submit material 
currently submitted to another 
publication . 
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1~67 

1~78 

DIM ent(88) : STRING(19] 

1~79 DIM fmii,kk,111,lCt,yy : INTEGER 
1~9~ DIM a a , cch: BYTE 
1~9B DIM dirpopen, more : BOOLEAN 
1~A6 DIM char: STRING [ 1) 
1~82 DIM search : STRING 
1~B9 1~~2 fmii-~ 
l~C3 comm-"" 
1~CA 1~1~ OPEN 8&&,". ": READ+DIR 
1~D9 dirpopon•TRUE 
1~DF ON ERROR GOTO 1~6~ 
1~E5 SEEK 8aa, ~ 
lPEE PUT 11!111, cncrl. cls 
1~FB FOR kk•1 TO 88 \ent(kk)•"." \NEXT kk 
1122 more-FALSE 
1128 kk-1 
112F 1~2~ REPEAT 
1134 SEEK "a a, fmii \ GET Haa, fmentry 
1148 IF fmentry. d(1)>~ THEN \xx·~ 

116~ ent(kk)•"" 
116B 
116C 
11AE 
11E8 
12~7 
12~8 
1215 
1232 
124A 
124B 
125D 
127F 
128A 
128C 
129D 
12A6 

(* scrub the entry, files can be made invisible here with a filter 
(* like if you see a "." an dont want files with extension 
(* let fmii go ahead back up kk 

REPEAT \xx•xx+1 . 
ent (kk)•ent(kk)+CHR$ (LAND(fmentry. d(xx) , 127)) 

UNTIL fmentry.d(xx)>127 OR xx-18 

ent(kk)•enc (kk) +"" 
IF kk•88 THEN more-TRUE \fmii•fmii-32 \ GOTO 1~3~ \ ENDIF 
kk•kk+1 

END IF 
fm11•fm11+32. 

UNTIL EOF(ha) 

12A7 1~39 (* print the suckers I 
128F CLOSE 8aa \dirpopen•FALSE 
12CB 111•kk \kk•1 
12DA FOR yy-1 TO 111 STEP 8 
12FSl PRINT USING "s8< , x2, s8< ,x2, s8<, x2, s8<, x2, s8< , x2, s8<,x2, s8<, x2, s8<" 

,ont(yy) , ent(yy+1), ent(yy+2), ent(yy+3), ent(yy+4), ent 

(yy+5) ,ent(yy+6) ,ent(yy+7) 
1376 NEXT yy 
1381 IF more THEN PRINT " ** Overflow, 88 or more files in this directory: type + for mar 

• **" 

l3D3 ENDIF 
1305 19'49 (* make se l ection 
13E9 PRINT #fl>aths. vpa, cntrl. cls 
13F9 PRINT 8paths.vpa,TAB(34); ">"; 
1498 PUT .-paths. spa, cutrl . home 
141C PRINT .,;pachs. spa, "DnArrow-next UpArrow-back ALT·Up•Top ALT-Dn•Bott:om Space•find next 

l ower case" 

1476 
1483 
148F 
1482 
1484 
1~DF 

14Fl 
1525 
1532 
153E 
154E 
1555 
1556 
1558 
1559 
1576 1942 
15A2 
1581 
158D 
15DA 
1693 
1617 
1618 
1625 
1639 

166B 
166F 
1671 
1672 
167D 
16H 
16A9 
16A8 
l6AC 
16B9 
16CD 
16E6 
16E8 
16E9 

PUT •1, win . ask 
olays•olays+l 
PRINT USING "s42"'" , "Select name hit <Enter>" 
PRINT 
PRINT USING "s42"'", "<filename> or </full/pathname>"; 
(* enable keysense 
s . a•9 \s.b•$27 \S.x•l \RUN s9scall(caw.ststat,s) 
PUT ;n, vin. prmpc 
olays-olays+l 
PRIN'l' USING "s28"'", erit(l); 
search•"" 

REPEAT 

(* software key bounce filter 
s.a•9 \s.b•$27 \ RUN s9scall (caw.gtstat ,s) 
IF s. a>4 THEN 

fmencryo•s. a 
s.x•S \RUN s9scall(caw.sleep,s) 
s.a•9 \s.b•$27 \RUN s9scall(caw.gtstat,s ) 
IF s , a-ofmentryo THEN 1,1142 

(* Sp~ce Bar 
IF LAND(s.a,$8~)-$8~ THEN 

REPEAT \ IF kk<ll1 THEN kk•kk+1 \ ENDIF \ UNTIL kk• 

111 OR ASC(ent(kk))>97 
GOTO 1~44 

END IF 

(* up ~rrow 
IF LAND(s . a,$~8)·$~8 THEN 

IF kk<>1 THEN kk•kk-1 \ ENDIF 
END IF 

(* down arrov 
IF LAND(s.a,$19)•$1~ THEN 

IF 1tk<111 THEN kk•kk+1 \ ENDIF 
END IF 

(* alt-up 



16F2 
17~4 
17~8 
17~0 
17~E 
1719 
1720 
1735 
1737 
1738 
1752 1~44 
1773 
1774 
1776 
1777 
1794 
1795 
17A8 
17BE 
17CB 

17E9 
18~1 
18~E 
1828 
1838 
1856 
1872 

IF !.AND(s.&,12)•l2 THEN 
kk-1 

END IF 

(* alt-down 
IF LAND(s .·a, $14 )•$14 THEN 

ltlt•1ll 
END IF 

(* print current selection 
PUT *1,cntrl.c1s \ PRINT USING "s3~ ' " ,ent(kk); 

END IF 

(* end of keysense processing 

(* dq a regular key 
RUN gtkey(char) \ IF char>"" THEN 

PUT .-paths . vpa, char 
IF char•'+' OR char•'•' THEN GOSU8 29~~ \ GOTO 1~1ll \ ENDIF 

IF charocntrl. cr AND charo" /" THEN 
PUT •t.cntrl.cls 
(* user is typing filename 
search-searCh+char \kk•l 
REPEAT \ IF kk<ll1 THEN kk•kk+1 \ ENDIF 
UNTIL kk•lll OR LEFTS(ent(kk) ,LEN(search))•search 
IF kk•lll THEN PRINT #paths.~a,cntrl.bl; cntrl.cls \ 

PRINT "P&ths.vpa , TA8(34); '>'; \search•"' \ ENDIF 

18Bll GOTO 1~44 

1884 ENDIF 
1886 ENDIF 
1888 
1889 s.x-4 \RUN s9scall(caw.sleep,s) 
1806 
1807 UNTIL char•cntrl. cr OR char•" /" 
lSEE PUT • 1. cntrl. cls 
18F8 
lSFC (* user vanes to type a pathname 
191C IF char•' /" THEN INPUT '/" , comm 
1931 comm•"/"+comm 
1930 GOTO 1~58 

1941 ENDIF 
1943 comm•ent(kk) 
194E 
194F (* Find out if our selection is a Dir or a file 
197E (* If a Dir make it our new DDIR (current working dir) 
1984 1~58 ON ERROR GOTO 1959 \en·~ \ CHD comm 
19CA 1~59 en•ERR \ IF en•9 THEN IF comm<>".' THEN strg . ddlr•co= \ END IF 

\ GOS08 29~9 \ GOTO 1~~~ \ ENDIF 
1All4 ON ERROR GOTO lll7ll 
lA~A 1~6ll en•ERR 
1Al4 IF en•211 THEN 1939 
1A24 IF en>~ AND en<>i95 THEN PRINT IOpaths . vpa, "*err'; en; \ END IF 

LA4F ON ERROR GOTO 1ll7ll 
1A55 
lA56 (* keysense off 
1A65 s.a•ll \s.b•$27 \s.x•ll \RuN s9scall(caw.ststat,s) 
1A99 IF dirpopen THEN CLOSE •aa \ ENDIF 
1AA9 
1AAA GOS08 2~9ll 
lAAE PUT -~Jl, cntrl. cls 
lABB PRINT fiH, ~You have selected a file named, 11

; comm 
1AE7 PRINT fH, "Let's call the Shell and find its attributes I" 
l81C PRINT 
lBlE SHELL "attr "+comm 
1828 PRINT 
1B2D PRINT "Type 'CONT' to try for another file I" 
1855 PAUSE 
1857 GOTO 1ll9ll 
1858 END 
1850 
1B5E (* This is the normal exit of FMenu . 
1982 (* 5999 is the FMenu' s normal error exit. 
18A8 
18AC 1ll7ll en•ERR \ ON ERROR GOTO 5llllll 
18BC GOSUB 2~~~ 
18Cll IF en>2 THEN 
iBCD PlliN'T .-paths . wpa," Directory Error"; en; 
18EE GOTO 59~ll 
1BF2 ENDIF 
18F4 RETURN 
18F6 
lBF7 299ll (* close windows 
1CliA ON ERROR GOTO 2~~4 
1Cl9 PUT Nl, cmds. owend 
lClD olays•olays~l 

1C2 9 Ptrr !i!~Jl, cmds. owend 
1C36 olays•olays-1 
1C42 2~j14 en•ERR \on•ll \ RETURN 
1C56 
1C57 5999 PRINT "You have exited vith error number en 
1C84 ' END 

About 
Your 

Subscription 

Your copy of THE RAINBOW is 
sent second class mail . You 
must notify us of a new address 
when you move. Notification 
should reach 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 mailing label also 
shows an account number and 
the subscription expiration 
date. Please indicate this ac­
count number when renewing 
or corresponding with us. It 
will help us help you better and 
faster. 

For Canadian and other non­
U.S. subscribers. there may be 
a mailing address shown that is 
different from our editoria·l of­
fice address. Do not send any 
correspondence to that mail­
ing address. Send it to our edi­
torial offices at Falsoft , Inc , 
The Falsoft Building, P.O. Box 
385, Prospect , KY 40059 . This 
applies to everyone except 
those whose subscriptions are 
through our distributor in Aus­
tralia. 

October 1988 THE RAINBOW 155 



156 

Listing 2: Modl 

(* Insert this code in MVShel l from the August Issue of 
(*KISSAble OS-9. It should f ollow the line that reads 
(* "RUN Gfx2(Std0ut, "CurOff") 

(*First , we'll make a SysCall vith the Set Window function 
(* code to prove that it works . 

Cal1Code:-$8E \(* Sec Status Code 
Regs. a: •StdOut 
Regs.b:•$86 \(* SS.lrlnSe t function code 
Regs. x: -ADDR(VndScr) 
Regs . y: •W'T _ F1Hn 

RUN SysCall (CallCode, Regs) 

(* W'e must turn on the mouse and set its global parameters 
(* Here we tell the system we are u sing a high resolution 
(* mouse plugged into the right joystick. pore. 

Regs. a: -Stdin 
Regs . b: -ss GIP 
Regs . x: •$9191 \(* HiRes , Right Joystick 
Regs.y:•$FFFF \(*Do not. change timing 
CallCode :•I Set:Stt 
RUN SysCall(CallCode ,Regs) 

(* Now we must tell the mouse how oft.en to update itself 
(* and when it should timeout. W'e also must tell the 
(* graphics cursor to follow the mouse. W'e do the latter 
(* by setting the 689'9 Y-register to "Follow" or "1" before 
(* the ca tl . 'I'his parameter i s undocumented in early versions 
(* of the OS-9 Level II documentation . 

Regs. a: -Stdin 
Regs . b: •SS Mouse 
Regs . x:•$9J91 \(*Update / timeout info 
Regs. y: •Follov 
CallCode:•I SetStt 
RUN SysCall(CallCode , Regs) 

(* Now Ye can set up the 68f19 registers and make the call 
(* to set up the intercept. 

Call Code :•F Icpt 
Regs. x: •ADDR(IceptCode) 
Regs. u: •ADDR(IceptCode )+4 
RUN SysCal l (CallCode,Regs) 

(* W'e ' 11 turn on the Graphics Cursor so you can 
(* watch mouse movement on tho screen. W'e '11 make 
(* it an arrow. 

RUN Gfx2 ( "gcset", Grp _Ptr, Ptr_Arr) 

(* The main loop of our future program will start here 

LOOP \ (* Do this forever 

PRINT 
PRINT "Type <Control E> or <BREAK> to stop I I I" 

IcepcCode. Int:Result: •fl \(* Initialize Signal Report 

(* Tell mouse vhich signal yo u vane 

Listing 3: Mod2 

(* Insert this code in the file MVShell from the August 
(* issue of KISSabl e OS -9. It should r e place everything 
(*after the line that reads: "Rmi' Cfx2(Std0ut,"Cur0ff" ) 

(* Now we '11 make a SysCall with the Set W'indow function 
(* code to prove that it vorks. 

RUN gfx3(Std0ut , "ss. wnset" ,ADDR(W'ndScr) , tn_FYin) 

(* \le must tu.rn on the mouse and set its global parameters 
(* Here we tell the system we are using a high resolution 
(* mouse plugged into the right joystick port. 

RUN gfxJ (Stdln, "ss. gip", $9191. $FFFF) 

(* Nov we must tell the mouse how often to update itself 
(* and when it should timeout . lie also must cell the 
(* graphics cursor to follow the mouse. W'e do the latter 
(*by setting the 689'9 Y-register to "Fo llow" or "1" before 
(* the call. This parameter is undocumented in early versions 
(*of the OS-9 Level II docume ntation. 

RUN gfx3(Stdin,"ss.mous" ,$fl3fll,Follow) 

(* Now we can set up the 68f19 registers a nd make the call 
(* to set up the intercept . 

CallCode: •F _Icpt 
Regs. x: •ADDR(IceptCode) 
Regs. u: •ADDR(IceptCode )+4 
RUN SysCall(CallCode, Regs) 
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(* it to return when the button is pushed. Do 
(* this with the SS_MsSig set status call 

Regs . a: •Stdin 
Regs. b: •SS _MsSig 
Regs. x: •MouseSig 
CallCode: -I SetStt 
RUN SysCall(CallCode,Regs) 

(* Now we must tell the process to go to sleep until 
(* it receives a signal to wake up. 

Call Code: -F _Sleep 
Regs.x:-9 \(*Sleep forever- - at lease till signal 
RUN SysCall(Ca llCode ,Regs) 

(* After a signal or interrupt wakes up the system, we 
(* should be able to find out if it was the mouse 
(*that generat.ed the signal by looking at IceptCode . Result 
(* W'hen we arrive here, t.he process has just. awakened 
(* and we will test to see if the signal came from the 
(*mouse. 

EXITIF IceptCode. IntResult•2 THEN 
END EXIT 

IF IceptCode . IntResult•MouseS ig THEN 
GOSUB 1999 \(* Go Read Mouse 
IF msret . stat•\JR_Cntrl AND msret.cbsaOfl THEN 
DoMenuitem: •TRUE 
ELSE 
DoMenuitem: •FALSE 
END IF 
END IF 
GOSUB 299 \(* Go Check Menu 
IF Menu_ ID<>fl THEN 
RUN OoMenu 
END IF 
IF DoMenultem•TRUE THEN 
PRINT "The Menu ID is: "; Menu_ID 
PRINT "The Menu Item No. is " Menu_Item 
END IF 
END LOOP 

(* Always turn off graphics cursor before leaving program 

RUN Gfx2("gcset" .9.9) 

END 

299 (* Subroutine to check Menu 

Regs. a: -Stdin 
Regs. b: -ss _MoSe l 
Call Code: -r Getstt 
RUN SysCall(CallCode, Regs) 
Menu_ID : •Regs. a 
Menu_Item: •Regs. b 
RETURN 

lfl99' (* Subroutine to get mouse packet 
Regs. a: -Stdin 
Regs. b: -ss Mouse 
Regs. x: •ADDR(msret) 
Call Code :•I Getstt 
RUN SysCall(CallCode , Regs) 
RETURN 

(* W'e '11 turn on the Graphics Cursor so you can 
(*watch mouse movement on the screen. W'e'll make 
(* it an arrow. 

RUN Gfx2("gcset" ,Grp_Ptr,Pcr_Arr) 

(* The main loop of our future program will start here 

LOOP \(* Do this forever 

PRINT 
PRINT "Type <Control E> or <BR.E.AlC> to stop Ill" 

IceptCode.IntResult : -9' \(* Initialize Signal Report 

(* Tell mouse which signal you want 
(* it to return when the button is pushed. Do 
(* this with the SS_MsSig set status call 

RUN gfx3 (Stdin, "ss . msig", MouseSig) 

(* Nov we must tell the process to go to sleep until 
(* it receives a signal to wake up . 

Call Code: •F _Sleep 
Regs.x:•fl \(*Sleep forever-- at least till signal 
RUN SysCall (CallCode, Regs) 
(* After a signa l or interrupt wakes up the system, we 
(* should be able to find out if it was the mouse 
(* tha t generated the signal by looking at IceptCode.Result 
(* \lhen we arrive here, the process has jus t avakened 
(* and ve vill test co see if the signal came from the 
(* mouse. 

EXITIF Icept:Code. IntResult•2 THEN 



END EXIT 

IF IceptCode. IntResult•MouseSig THEN 
GOSUB 1999 \(* Go Read Mouse 
IF msrec.stat•W'R. Cntrl AND msret.cbsa<>9 THEN 
DoMenuitem:-TRUE-
ELSE 
DoMenuitem:•FALSE 
END IF 
END IF 

IF DoMenuitem•TRUE THEN 
GOSUB 299 \(* Go Check Menu 
PRINT "The Menu ID is " ; Menu_ ID 
PRINT "The Menu Item is 
IF Menu_ ID09 THEN 
RUN DoHenu 
END IF 

Listing 4: Di si<F i x 

* Patches Level I Ver. 2 
* CCDisk to read, vrite 
* and for::~.at both single 
* and double sided disks 
t 

cmode .1 -pause 
save /d9'/ccdisk ccdisk 
debug 
lccdisk. 

.+7 
·89 
$load /d9fccdisk 
lccdisk. 

. +3 
-82 
lccdisk 

.+lc9 
-16 
-~1 
-84 
lccdisk 

.+1f8 
•Sf 
-17 
•91 
-76 
lccdisk 

. +2ae 

-·6 
•c9 
-9~ 
•a9 
-16 
-99 
- Be 
-12 
-23 
-92 
lccdisk. 

.+2dd 
-49 
- 12 
-12 
-12 
-17 
-99 
-99 

. +3 
-sf 
-16 
-99 
-81 
lccdisk 

. +341 

-·6 
-91 
-85 
-~1 
-26 
-92 

-4~ 

• a6 
-99 
-81 
-15 
-16 
-ff 
-66 
-•6 
-88 
-19 
-as 
-91 
-27 

-~· -64 
-e4 
-24 
-9• 

Menu_Item 

END IF 
END LOOP 

(* Always turn off graphics cursor before leaving program 

RUN Gfx2("gcset" ,9 .9) 

END 

299 (* Subroutine to check Menu 

RUN gfx3 (St:din, "ss. mnsel", Menu_ID ,Menu _Item) 
RETURN 

1999 (* Subrouti.ne to get. mouse packet 

RIJN gfx3 (Std!n, "gs. mous" ,ADOR(msret)) 
RETURN 

-•6 
•c9 
-99 
-•9 
•Ba 
-4.~ 

-•7 
• c9 
-99 
-•9 
· 35 
-92 
-81 
-15 
-16 
•fe 
-61 
-ea 

-•8 
-22 
-16 
•ff 
-91 
-cb 
- 19 

•a8 
-22 
- 34 
-92 
-17 
-fe 
-f1 
-35 
-92 
-39 
q 
del /d~(ccdisk 
save /d9/temp ccdisk 
verify u </d9'/temp >/d9'/ccdisk 
de l temp 
t:node .1 pause 
-t 

Listing 5: FormatFix 

* Patches the Format utility to 
* per:nit fort:tatting single sided 
* disks on double sided drives and 
* provides for a choice of number 
*of tracks. Use * (asterisk) as an 
* option for single sided formatting . 
* Use number of tracks in parentheses 
* as option to change track count. 
t 

load format 
debug 
!format 

.+la3 
-49 

.+4 
-2a 
-~1 

. +1 
-~f 
lformat 

. +aSS 

-·~ 
•Be 
-39 
q 
del -x format 
save /d9'Jcmds/format format 
unlink format 
-t 
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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 
Brewton McDowell Electronics Bremen Bremen Electronics/Radio Shack Lynn North Shore News Co. 
Florence Anderson News Co. Forest Park Ellers News Center Swansea Newsbreak. Inc. 
Greenville M & B Electronics Jesup Radle Shack 

MICHIGAN Madison Madison Books Thomasville Smokehouse Newsstand 
Allen Park Book Nook. Inc. Montgomery Trade 'N' Books Toccoa Martin Music Radle Shack 
Birmingham Border's Book Shop Tuscaloosa Injun John's, Inc. 

IDAHO Durand Robbins Electronics 
AlASKA Boise Book Shelf. Inc. E. Detroit Merit Book Center 
Fairbanks Arrow Appliance/Radio Shack Moscow Johnson News Agency Ha rrison Harrison Radio Shack 

Electronic World ILLINOIS Hillsdale Electronic s Express/ Radio Shack 

ARIZONA Bellevil le Software or Systems Holland Fris News Company . 
Kalamazoo The Book Raft Cottonwood A & W Graphics Co. Champaign Bookmark Lowell Lowell Electronics Lake Havasu Chicago B. Dal ton Booksellers Muskegon The Eight Bit Corner City Book Nook Decatur Book Emporium Niles Mic hiana News Se!Vice Phoenix TRI-TEK Computers K-Mart Plaza 
Per!Y Perry Computers Tempe Books. Etc. Northgate Mall Riverview RiveiView Book Store Computer Library East Moline Book Emporium Rosevi lle New Horizons Book Shop Tucson Anderson News Co. Evanston Norris Center Bookstore 

ARKANSAS Kewanee Book Emporium MINNESOTA 

Fayetteville Vaughn Electronics/Radio Shack 
Lisle Book Nook Burnsvi lle Shinder's Burnsville 
Lombard Empire Periodicals Crystal Shinder's Crystal Gallery Ft. Smith Hot Off the Press Newsstand Newton Bill's TV Radio Shack Edina Shinder's Leisure Lane Little Rock Anderson News Co. Paris Book Emporium Minneapolis Shinder's (2 Loca tions) 

CALIFORNIA Peoria Book Emporium Minnetonka Shinder's Ridge Square 
Berkeley Lyon Enterprises Sheridan Village Roseville Shinder's Roseville 
Citrus Heights Software Plus Westlake Shopping Center St. Paul Shinder's Annex 
Grass Valley Advance Rad io, Inc. Il linois News SeiVice Shinder's Maplewood 
Hollywood Levity Distributors Springfield Book Emporium Shinder's St. Pauls 

Stef-Jen. Inc. Sangamon Center North Willmar The Photo Shop 
La Jolla Butler & Mayes Booksellers Town & Country Shopping C tr. 

MISSOURI los Angeles Circus of Books (2 locations) Sunnyland Book Emporium 
Farmington Ray's TV & Radio Shack Marysville Baakland West Frankfort Paper Place 
Flat River Ray's TV & Radio Shack Napa Bookends Bookstore Wheel ing North Shore Distributors Florissant Book Brokers Unlimited Oakland Delaue(s News Agency INDIANA Jefferson City Cowley Distributing Rancho Angola D & D Electronics Kirksville T&R Electronics Murieta Software Plus 

Sacramento Deibert's Reodera ma Radio Shack St. louis Book Em porium 
Berne White Cottage Electronics St. Robert Bai ley's TV & Radio Tower Magazine Blooming ton Book Corner San Francisco Baaksmith MONTANA 

Baakworks Columbus Micro Computer Systems. Inc. Butte Plaza Books 
Castro Kiosk Crawtordsvllle Koch's Books 

Santa Monica Midnight Specia l Bookstore Dyer Miles Books NEBRASKA 
Franklin Gallery Book Shop Lincoln Nebraska Bookstore San Jose Computer Literacy Bookshops • Ft. Wayne Mlchlana News SeiVice Omaha Nelson News Santa Rosa Sawyer's News. Inc. Garrett Finn News Agency, Inc . Stockton Harding Way News Indianapolis Baakland. Inc. NEVADA 

Paperbacks Unlimited 
Borders Baakshop Carson City Baakcellar 

Sunnyvale Computer Lite racy 
Delmar News las Vegas Hurley Electronics 

Torrance El Camino College Bookstore Indiana News Steve's Books & Magazines 

COLORADO Southside News NEW HAMPSHIRE 
Aurora Aurora Newsstand lebanon Gallery Book Shop . Keene Radio Shack Associate Store 
Colorado Martinsville Rad io Shack Manchester Bookwrights 

Springs Hathaway's Ric hmond Voyles News Agency. Inc. West lebanon Verham News Corp. 
Denver News Gallery Wa bash Mittlng's Electronics 

NEW JERSEY Glenwood 
Springs The Book Train IOWA Atla ntic City Atla ntic C ity News Agency 

Grand Davenport Interstate Book Store Cedar Kno lls Village Computer & Software 
Junction Readmore Book & Magazine Des Moines Thackery's Books. Inc. C linton Micro World II 

Longmont C ity Newsstand Fahf ield Kremers Books & Gifts Pennsville Dave's Elect. Radio Shack 

KANSAS Rockaway Software Station 
DELAWARE 

Hutc hinson Crossroads. Inc. NEW MEXICO Middletown Delmar Co. 
Newark Newark Newsstand Topeka Palmer News. Inc. Alamogordo New Horizons Comp uter Systems 
Wilmington Normar. Inc.- The Smoke Shop Town Crier of Topeka. Inc. Albuquerque Page One Newsstand 

Wellington Dandy's/Radio Shac k Dealer Santa Fe Downtown Subscription 
DISTRICT OF COLUMBIA Wichita lloyd's Radio 

NEW YORK Washington, 
KENTUCKY Amherst Village Green-Buffalo Books DC Chronichles Hazard Daniel Boone Gulf Mart Brockport Lift. Bridge Book Shop, Inc. NewsRoom 

World News. Inc . Henderson Matt's News & Gifts Brooklyn Cromland. Inc. 
Hopkinsville Hobby Shop Elm ira Heights Southern Tier News Co .. Inc. 

FLORIDA louisville Hawley-Cooke Booksellers (2 Locations) Fredonia On Line: Computer Access Center 
Boca Raton Great American Book Co. Middletown Software City Hudson Falls G.A. West & Co. 
Clearwater The Avid Reader Paducah Radio Shack Hunting ton Oscar's Bookshop 
Cocoa The Open Door LOUISIANA Johnson City Unicorn Electronics 
Dania Dania News & Books Baton Rouge City News Stand New York Barnes & Noble-Sales Annex 
Davie Software Plus More Coliseum Books 
Ft. Lauderdale Bob's News & Book-Store Lockport TV Doctor/Radio Shac k 

Eastern Newsstand 
Clarks Out of Town News New Orleans Sidney's News Stand Uptown 

Grand Central Station. Track 37 
Mike's Electronics Distributor Monroe The Book Rack 

200 Park Ave .. (Pan Am #1) 
Gainesville Paper Chase MAINE 55 Water Street 
Jacksonville Book Co. Bangor Magazines. Inc . World Trade Center #2 
North Miami Brockton Voyager Bookstore First Stop News 

Beac h Almer Bookstore Caribou Radio Shack Idle Hours Bookstore 
Panama City Boyd-Ebert Corp. Oxford Baaks-N-Things International Smoke Shop 
Pensacola Anderson News Co. Sanford Radle Shack Jonil Smoke 
Pinellas Park Wolfs Newsstand 

MARYLAND Penn Book 
South Software City 

Pasadena Paling Place Bookstore College Park University Bookstore 
State News 

Starke Record Junction. Inc. MASSACHUSETTS Walden Books 
Radio Shack Dealer Boston Eastern Newsstand World Wide Media SeiVices 

Sunrise Sunny's a t Sunset Brockton Voyager Bookstore Pawling Universal Computer SeiVice 
Tallahassee Anderson News Co. Cambridge Out Of lown News Rochester Vi llage Green 

DuBey's News Center Ipswic h Ipswic h News World Wide News 
Titusville Computrac Littleton Computer Plus Woodhaven Spectrum Projects 
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NORTH CAROLINA 
Cory News Center in Cory Village 
Chapel Hill University News & Sundry 
Charlotte Newsstand lnt'l 
HickOIY C' Books & Comics 
Jacksonville Michele's. Inc. 
Kernersvi lle K & S Newsstand 
Marion Boomers Rhythm Center 
Winston-Salem K & S Newsstand (3 Locations) 

OHIO 
Akron 
Canton 
Chardon 
Cincinnati 
Cleveland 
Columbiana 
Columbus 

Dayton 

Dublin 
Fairborn 

Findley 
Kent 
Lakewood 
Limo 
Miamisburg 
Parma 
Toledo 
Warren 
Xenia 
Youngstown 

OKLAHOMA 
Oklahoma 

City 
Toklequoh 
Tulsa 

OREGON 
Eugene 
Portland 

Solem 

PENNSYLVANIA 
Allentown 
Altoona 
Bryn Mawr 
Corry 
Danville 
Feastervi lle 
King of Prussia 
Malvern 
Reading 
Temple 
West Chester 
Wind Gop 
York 

RHODE ISLAND 

Rainbow News ltd. 

Churchill News & Tobacco 
Little Professor Book Center 
Thrasher Radio & TV 
Clnsott 
Erieview News 
Fideli ty Sound & Electronics 
B5 Software 
Micro Center 
The Newsstand 
Books & Co. 
Huber Heights Book & Cord 
Wilke News 
Wright News & Books 
Book Born 
News-Readers 
Wilke's University Shoppe 
Open Book 
The News Shop 
Lakewood International News 
Edu-Coterers 
Wilke News 
Bookmark Newscenter 
Leo's Book & Wine Shop 
Book Nook. Inc. 
Fine Print Books 
Plaza Book & Smoke Shop 

Merit Micro SofuNore 
Thomas Soles. Inc. dbo Rad io Shock 
Steve's Book Store 

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

Owl Services 
Newborn Enterprises 
Bryn Mawr News 
Corry Books & Cords 
Mcindoe's Stationery & Radio Shock 
Global Books 
Gene's Books 
Personal Software 
Smith's News & Cord Center 
Software Corner 
Chester County Book Co. 
Micro World 
The Computer Center of York 
Tollgate Bookstore 

Newport Bellevue News 

SOUTH CAROLINA 
Charleston Hts. Software Hous. Inc. 
Clemson Clemson Newsstand 
Florence Roy's #1 
Greenville Palmetto News Co. 
Spartanburg Software City 

TENNESSEE 
Brentwood 
Chattanooga 

Dickson 
Knoxville 

Memphis 
Nashville 

Smyrna 

TEXAS 
Big Spring 
Desoto 
Elgin 
Harling ton 

Bookworld #5 
Anderson News Co. 
Guild Books & Periodicals 
Highland Electronics 
Anderson News Co. 
Dovis-Kidd Bookseller 
Computer Center 
Davis-Kidd Booksellers 
Mosko's Place 
R.M. Mills Bookstore 
Delker Electronics 

Poncho's News 
Maxvvell Books 
The Homing Pigeon 
Book Mark 

UTAH BRITISH COLUMBIA (cont'd) 
Provo Volley Book Center 

VIRGINIA 
Coortenoy Rick's Music & Stereo 
Dawson Creek Bell Radio & TV Danvil le K & S Newsstand Golden Toks Home Furnishings 

Hampton Benders Kelowno Te lesott Ma rketing 
Norfolk 1-0 Computers Longley Longley Radio Shock 

Turn The Page Nelson Olive(s Books Richmond Volume I Bookstore New West-
WASHINGTON minster Cody Books LTD 
Port Angeles Port Book & News Parksville Parksvi lle TV 
Seattle Adams News Co .. Inc . Penticton D.J.'s 

Bulldog News Four Corner Grocery 
Tacoma B & I Magazines & Books Sidney Sidney Electronics 

Nybbles 'N Bytes Smithers Wolf's Home Furniture 

WEST VIRGINIA 
Squomish Kotyk Electronics 
Vancouver Active Components 

Huntington Nick's News Frlendlywore Computers 
Logon Sta n's Electronics & Radio Shock Gra nville Book Co. 
Mad ison Communications. LTD Siliconnections Books LTD 
Parkersburg Volley News Service 100MIIe 
South House Tip Top Radio & TV 

Charleston Spring Hill News 

WISCONSIN 
MANITOBA 
Altona L.A. Wiebr Ltd. 

Appleton Badger Periodicals Lunder Goranson Elec. 
Cudahy Cudahy News & Hobby Morden Central Sound 
Kenosha R.K. News. Inc. The Pas Jodi's Sight & Sound 
Madison PicA Book Selkirk G.L. Enns Elec. 

University Bookstore Virden Archer Enterprises 
Milwaukee Juneau Village Reader Winnipeg J & J Electronics ltd . 
Waukesha Holt Variety 

NEW BRUNSWICK 

ARGENTINA 
Moncton Jeffries Enterprises 

Cordoba Information Telecommunicotlones 
Sussex Dewilt E!ec. 

AUSTRALIA 
NEWFOUNDLAND 
Botwood Seaport Elec. 

Bloxlo nd Blaxlo nd Computers Corboneor Slade Realties 
Kingsford Paris Radio Electronics 

CANADA: 
NOVA SCOTIA 

ALBERTA 
Halifax Atlantic News 

Banff Banff Radio Shack ONTARIO 
Bonnyville Paul Tercier Angus Micro Computer Services 
Brooks Doub le "D" A.S.C. Radio Shack Aurora Compu Vision 
Calgary Billy's News Concord Ingram Software 
Cloresholm Radio Shack Associated Stores Exceter J. Macleane & Sons 
Drayton Valley Longord Electronics Hanover Modern Appliance Centre 
Edmonton CMDMicro Huntsville Huntsville Elec. 
Edson Radio Shack. osd Kenoro Donny "B" 
Fairview D.N.R. Furniture & TV Kingston T.M. Computers 
Fox Creek Fox City Color & Sound List owe! Modern Appliance Centre 

A.S.C. Radio Shock South River Max TV 
Ft. Saskatche- Dennis TV 
won Ft. Moll Radio Shack. ASC Toronto Gordon a nd Gotch 
Grande QUEBEC 

Cache The stereo Hut LaSalle Messageries de Presse Benjamin Enr. 
Grande Pont. Rouge Boutique Bruno Laroche 

Centre The Book Nook Ville St. Gabriel Gilles Comeau Enr/Rodio Shack Hinton Jim Cooper 
lnnisfoil L & S Stereo SASKATCHEWAN 
Lecombe Brion's Electronics Assinibolo Telsto r News 
Leduc Radio Shack Associa ted Stores Estevan Kotyk Electronics 
Lethb ridge Datotron Moose Jaw D&S Computer Place 
Lloyd minster Lloyd Radio Shock Nipiwon Cornerstone Sound 
Okotoks Okotoks Radio Shock Regina Regina CoCo Club 
Peace River Radio Shack Associated Stores Software Supermarket 

Tovener Software Saska toon Everybody's Software Library 
St. Paul Walte(s Electronics Shellbrooke Gee. Laberge Radio Shock 
Ste ttler Stettler Radio Shock Tisdale Pours Service 
Strathmore Wheatland Electronics Unity Granrs House of Sound 
Tober Pynewood Sight & Sound 
Westlock Westlock Stereo YUKON 
Wetaskiwin Radio Shack Whitehorse H & 0 Hold ings 

BRITISH COLUMBIA 
Burna by 
Burns La ke 
Campbell 

River 
Chilliwack 
Coquitlom 

Compulif JAPAN VT. Video Works Tokyo America Ado. Inc. 

TRS Electronics 
Charles Porker PUERTO RICO 
Cody Books LTD Son 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. 

4-TECHS ...................... 65 
Adventure Novel Software ...... 67 
After-Five Software ....... .... 125 
Alpha Products ................ 21 
Alpha Software Technolog ies 133 
Alpha-Biotechnologies Inc .. ... 139 
Baron Products ................ 91 
Bob's Software ................. 75 
Burke & Burke ..... . ....... 20, 139 
Cer-Comp .................. 38, 39 
Cinsoft ... ..................... 78 
CoCo Connection .............. 77 
CoCo Gallery Live ....... . .... 117 
CocoTech ............... . ..... 45 
Cadis Enterprises ........ . .... 113 
Cognitec ...................... 29 . 
Colorware .................. 18, 19 
Computer Center .............. 61 
Computer Island ......... . .... 131 
Computer Plus .................. 3 
CRC/Disto ............... . ..... 57 
CY-BURNET -ICS ............. 55 
D.P. Johnson ............ . .... 151 
DATAMATCH, INC ............ 135 
Dayton Associates of 

W. R. Hall, Inc ........ 114,115 
Diecom ...................... IFC 
Dr. Preble's Programs ......... I BC 
E-Z Friendly Software ......... 145 
Easy Street Data Systems ..... 149 
Eversoft, Inc ............. . ..... 79 
FoxWare ..................... 101 
Frank Hogg Laboratory ..... 46, 47 
Game Point Software ........... 81 
Gimmesoft ................. 22, 23 
Granite Computer Systems ..... 37 
GSW Software ................ 113 
Hard Drive Specialist . . . . . . . . . 73 
Hawkes Research 

Services .................. 121 
HawkSoft, Inc ................. 129 
HJL Products .... . ....... . ..... 43 
Howard Medical ........... 66, 162 
J & R Electronics ............... 45 
Metric Industries ............... 12 
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Michtron ...................... BC 
Micro Works, The . ............. ~5 
Microcom Software 9, 11, 13, 15, H 
Microtech Consultants 

Inc .............. .......... 109 
MicroWorld .................... 99 
Orion Technologies ............ 31 
Owl-Ware ............... 69, 70, 71 
Perry Computers ............. ·.153 
PXE Computing .............. · ... 7 
R.C. Pierce Software ........... 31 
Rainbow Bookshelf ......... 34, 35 
Rainbow Gift Subscription ..... 127 
Rainbowfest. ............. 118, 119 
Rainbow on Tape and Disk .... 126 
Rulaford Research ...... . ..... 124 
SO Enterprises ... 25, 75, 77, 79, 81 

' 

llil Call: 
Belinda Kirby 
Advertising Representative 
The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box385 
Prospect, KY 40059 

(502) 228-4497 

D Call: 
Kim Vincent 
Advertising Representative 
The Falsoft Building 
9509 U.S. Highway 42 
P.O. Box385 
Prospect, KY 40059 

(502) 228-4492 

Second City Software ......... 161 
Soft-Byte ...................... 55 
SpectroSystems .............. 135 
SPORTSWARE ............... 101 
St. John Gallery .............. 133 
Sugar Software ................ 97 
Sun dog Systems ............... 63 
T & D Software ........ 49, 122, 123 
Tandy/Radio Shack ............ 33 
Tepco ........................ 141 
Three C's Projects ............. 65 
Tomela & Co .................. 121 
True Data Products ....... 136, 137 
Vidicom Corporation .......... 145 
Wasatchware ................. 129 
Woodstown Electronics ........ 78 
Zebra Systems ................. 53 



M t C d VISA C 0 D CHECKS ORDER 

CoCo CALENDER: TELEPATCH: 

P.O. Box 72956 
Roselle, IL 60172 
Order: 312-653-5610 

lBBS: 312-307-1519 
Organize all of your appointments with Turn Telewriter 64 into the best IJord MY DOS: By Chris Hawks 
this 365 day CoCo Calender. 64k DISK $9.95 Processor for the CoCo 1&2! TELEPATCii Supports accesses to double sided 

BLACKJACK ROYALE: 
Even your casino odds with this BlackJack 
card simulation and tutor! Program can be 
edited for different house rules. 

is compatible with all CoCo's. Comes drives, able to ·use the J&M Controller 
with complete documentations for easy with the CoCo 3, DIR commands simplified 
upgrading and changes. 64k DISK $24.95 and a host of other special features. 

64k DISK .••••••••.•••..•.••••••• $14.95 
HI-RES FONT MODIFIER ••••••.•••• $14.95 

64k DISK ........ . .. . ......•...... $16.95 COLOR MAX III FONT EDITOR •.•••• $19.95 SCS DOS: 
SOFTWARE SPOOLER & RAM DISK •••. $19.95 Add 24 new disk commands with 2 Hi-Res 

BSE - BASIC SCREEN EDITOR: 
Gives Basic a full-screen editor to sup- SCHEMATIC DRAFTING PROCESSOR: 
plement the regular EDIT commands. IJorks A 'FAST' and 'EASY TO USE' ELECTRONIC 
on the CoCo 1&2 and with the CoCo 3, IJIDTH DRAFTING PROCESSOR. Create pro-look-
32, 40 or 80 is supported! Complete screen ing diagrams using a 480x540 pixel 
cursor control with the arrow keys plus screen with 6 viewing windows! Over 
features to make EDITing Basic programs a '30' electronic symbols with 10 defin­
snap! BSE, a must have CoCo utility. Our able symbols. Even supports Logic 
low price was the only corner that was cut gates & Mul tipin chips! Print hardcopy 
on this quality program. 64k DISK .. $19.95 or save to disk for later editing. 

CHECK-09: 
Finally, a program that interacts with 
MultiVue for FAST and EASY check 
balancing. CHECK-09 and you can now take 
control of your bank checking account . No 
more waiting on your bank statement for an 
ending balance. CHECK-09 will provide a 
check-by-check balance in an easy to use 
format that eliminates those monthly sur­
prizes! Bring your money and you closer 
together and have the buck STOP HERE! 
512k DISK .•••. • •.•• • .........••.. $22.95 

CoCoMAX II: By Colorware 
The 'CLASSIC' CoCo graphic program. Draw 
great works of art with the program that 

set a standard for all others to follow. 
Supported by a Hi-Res interface and 

64k DISK ....•• . .••............ $22.95 

OS-9 SOLUTION: 
Tame the hostile environment of OS-9 
with OS-9 SOLUTION! Replaces 20 of the 
command calls with single keystroke, 
menu driven commands. No more long and 
complex pathnames or syntaxes to re­
member! IJorks with either OS-9 Level 
One or Two .........•••.•••.•••. $24.95 

TAPE/DISK UTILITY: 
A utility package that transfers TAPE 
to DISK or DISK to TAPE automatically. 
If you just got your first disk drive, 
TAPE/DISK is a MUST HAVE program. IJill 
print tape & disk directories to any 
supported printer. 64k DISK ••.• $19.95 

numerous printer drivers for complete FAST DUPE 2: 
configuration. 64k DISK ........... $78.45 Backup & Format as many copies of your 

CoCoMAX Ill: BY Colorware 
All new program based off the 'CLASSIC' 
CoCoMax II software. Allows for full ani-
mation, select 16 colors from a 64 color 
palette, fast & easy to use w/pull down 
menus in a point-and-click environment. 
128k or 512k DISK ................. $78.45 

CoCo KEYBOARD: 
Program allows the user to utilize the 

original disk that you need. FAST DUPE 
2 reads source into memory for fast and 
real ible transfer. Supports 4 disk 
drives. 64k DISK ..••••......... $19.95 

DISCOUNT SOFTWARE BY ColorVenture 
RAM DISK LIGHTNING DISK •....••. $16.95 
PRINTER LIGHTNING • •••••••••••• $16.95 
BACKUP LIGHTNING •• • ••••••••••• $16.95 
BUY ALL THREE FOR ONLY .......... $42.95 

function keys on the HJL-57 Pro-fes- HI-RES JOYSTICK DRIVER ......... $19.95 
sional, Deluxe CoCo, and Micronix key- MAX PATCH ..................... $19.95 
board. 32kDISK .................... $6.95 BUY BOTH FOR ONLY .............. $34.95 

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

A-DOS 3: 
The very popular Disk Operating System 
from SpectroSystems for the CoCo 3. 
128k DISK ....................... $34.95 
SCS can custom 'burn' your purchased DOS 
program for only $15.00! This includes 
the price of the EPROM chip and the BURN 
charge. Call or write for details. 

VIP LIBRARY: 
This popular 'intergraded' package in­
cludes, VIP IJriter, Terminal, Data Base, 
Calc and Disk Zap which can fix a 
diskette with 1/0 errors. SCS special 
price. 64k DISK ................ $125.00 

VIP WRITER III W/SPELL CHECKER ••• $79.95 
VIP DATABASE III •••••••••••••••• $69.95 

TELEWRITER - 128 ••••••.•.••••••• $76.95 

THE NEWSPAPER PLUS: 
DeskTop Publishing for the CoCo 3? IJith 
the ALL NEIJ NEIJSPAPER PLUS, you now can 
create complete and sophisticated Ban­
ners, Headlines along with Text Columns 
and Graphics. THE NEIJSPAPER PLUS allows 
for importing different pictures, fonts 
and fill patterns from disk for that pro­
look. Comes complete with 22 fonts and 
50 clip art pictures. THE NEIJSPAPER PLUS 
is an all new upgraded program based on 
the original NEIJSPAPER program. SCS is 
the ONLY company authorized to handle 
THE NEIJSPAPER PLUS program. IJhy buy the 
9ld, overpriced and outdated program 
when you can get the newest release for 
less! 128k DISK ................. $48.95 

THE NEWSPAPER GRAPHICS DISK I: 
i1w================r!i The FIRST OFFICIAL supplementary pro-
1 I gram disk for THE NEWSPAPER. Contains MULTI -PAK CRACK: 

Allows you to save your ROM-PAK programs~===== SECOND CITY SOfTWARE ====~~'50' NEIJ PICTURE FILES, '10' NE\.1 FILL 
over to disk ... IJHERE THEY BELONG! In- ACCEPTS MASTER CARD. VISA. C.O.D. AND CHECK PATTERNS and '3' ADDITIONAL FONT SETS! 
eludes POKES for problem PAKs and the new ORDERS. PLEASE ADD $2.50 fOR SHIPPING ($4.50 GRAPHICS DISK I is available only from 
16k PAKs. 64k DISK ................ $24.95 for Canada orders) & ALLOW 1 TO 3 WEEKS fOR Second City Software for $19.95 

DELIVERY. C.O.D. ORDERS. ADD AN ADDITIONAL 
..._ ____________ ----! $2.00. 



··•· BBH=HOWARD MEDICAL COMPUTERS ~· 
1690 N. Elston • Chicago, IL ao622. ORDERS (800) 443-1444 . INQUIRIES AND ORDER STATUS (312) 278-1440 

* 5 STAR FINAL OCTOBER '88 CLEAR 

HD-1 Sale Extende 1d 
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 l.l ROM 

· by jumper selection. Gold plated 
contacts reduce 1/ 0 Errors. 
$75 ($2 Shipping) 

RS DOS ROM CHIP 
ROM chip fits inside disk controller. 
24 pin fits bothJ&M and RS controller 
Release 11 For CoCo 3 Compatibility. 
$25 each Reg. $40 ($2 shipping) 

NEW FROM DISTO $129 DC6 
($2 Shipping) Super Controller II 
works with CoCo 1, 2 & 3. It buffers 
keyboard input so that no keystrokes 

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

MONITOR 
Sony KV-1311 CR $499 
Regular $625 ($15 shipping) 
• Vivid Color • Vertically fiat 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 $20 
Clock Upgrade $20 
Burke & Burke $78.45 
Y Cable $29.45 
TEAC 55B $118 
Hard Drive ROM Boot $20 

"Guarantee" As good as Gold. 
rioward 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; tes t 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 eq uivalent to 
a 125 R.S. 501 '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 I year 
warranty. This 20 meg Hard Drive 
wi ll work with IBM & clone. Basic 
driver, $49.95, lets you access this 
hard drive without need for OS-9. 

HD-l 
* Burke & Burke 

g499 
($9 Shipping) 

Sale ends Nov. 15 

RAINBOW fest 
Surprise! 

We can't mention this till the fest 
except to say its the most unique 
product for the CoCo we have seen . 
See us at booths 3 & 4. 

DON'T MISS OUT, ORDER TODAY! 
soo I 443-1444 .. 

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

CHECKS • SCHOOL P .O. . 
NEW - DISCOVER CARD 



Dear Friends, 
Thank you . 1988 rr~rka our 

fifth year of providi.~ quality 
software for the Color computttr . 
Only your support h.-qs ffi3d{' 1 t 

poss1ble . So, hom our hearts, Peg 
and I tllank you And remem.ber our 
promis<>--If you buy tt from us, w 
support it. If you srP unhappy for 
any reasol\, s€.'n.d 1 t back for a full 
refund within 30 day3 of purch3se 

Pyramix 
This facirl3tirLS CoCo 3 gamt> 

cordiru.u.•,g to be otlf' of our best 
sellers . Pyrami:< 1s 100% maclun€.' 
lsr-.gusge written P.Xclusiwly to take 
ad vantagt> of all the powe-r in your 
128K CoCo 3 The Colors are 
bnlliant, the ~aprucs sh3rp, the 
action fast . Written by Jordon 
Tswtkoff and a product of Color-
V€.'ntur<" . 

The Freedom Series 
Voca.l Freedom 

l'w got to ad~rut, this is on€.' 
rufty computt-r pro~am Vocal 
Frl'edom turna your compatE>r into a 
digital V\lice or sound recorder . 

The optional Hacker's Pac lets 

1Jt. Jrtblt · s ~to grams 
mPl.fT .. ?, g For Colo~ Computer Sofbllare 
Jill!.!!.L:.Bl.3 suace 1983 ~~m 

plays the pre-recorded ~sssge 1 

Disk operations are supported . VF 
also tests ~mary to take ad vsntagt> 
of from 64K up to a full 512K RP.­
quires low cost smplifilt>r (RS cat. 
o 2 77-1 0 0 8) and any microphon€.' . 

m.akes superfast multiple disk 
backup3 on all your di.rves' No 
n€.'E:'d to format blank disks first! 
Supports 35. 40 or 80 track drive-s . 

Prices 
CoCo 3 only Mental Fr eedom 

'·' d 1 nd ~ d RamDiskLightning,.Disk .$19.95 woul your rH' s /.Je tmpr~?sse 
ld d 

~~ · Print~rLi1Slttnit~gDisk . ... .... $19 .95 
1f you:r· computer cou r~a tu.,.u 
mind;fl l1i>ntal Frl?E>dom us~s tlv:> Backup Li~tning,. Disk ... ... . $19. 95 

~ - f B f "'b k All thn>e. Disk . . . .... . . $49 .95 tt>cmliques o to eE>.. ac to 
t 1 ·d t ' tL Pyramix. Disk ... .. .$24.95 con ro V1 t'O game ac ton on u~:· 

SCH't'n. Tt>lE:'kiMsis? Y~s. you con- CoCo 1,2, or 3 
trot thE:' action wi th your thoug,h.b Vocal frl>E>dom, Disk . . .. . $34 .9 5 
and (%.Otiona And .. oh yt>s . it talks Vocal Freedcm Hackers Pac .. $14 .95 
in 3 p'i'rfE:'ctly Mtursl V'OtCE' W'!. th.cut CoCo 2 or 3 only 
usu~ a spt>ech synth.esi~er 1 I1t>ntal frt>t>dom .. Disk ... . .. $24 . 9 5 
RE>qui r E:'s Radio Shack ·a low cost Ba:;ic Fre<>dom, Disk .. ... . $ 24 .9 5 
Biofeedback monitor, Cat. tJ63 -6?5 CoCo l or 2 only 

BASIC Freedom vnos. The Undisk. ramdisk tor the 
Do you ewr type in BASIC CoCo 1 or 2 only, TapE> .. . $24 95 

pro~ams - ·m.anu:all y. I mean. If you VDU!1P, backup Undi.sk ti.lE:'s to 
do .. you know it can bt> a real chert>. si~<> tapE? fi.ll?, Tap<> . . $14 95 
Basic FreE>dom ch3~E>s all th3t It VPRlNT. Print Undisk dirt>ctory, 
~wa you a full screen editor 1ust Tapi' .. . · ··· · · $9 .95 
like a word proct>ssor. but for Everyone 
BASIC pro~sms . Once loaded in. it Add $2.50 shipping/band..l.ing 
is always on-lin€.'. It hidE>s tnvis ·· in USA or C.ADJlA 

ib!y until you call it forth •IIi t}. s Add $5.00 to sh~ to other 
si~l' kt>yprl?ss' This pro~am ts a countries 
must for progr9mers or anyone wtlD -D~r-. '!!!!P!""r-e~b~l!"'e~.!"'s-P~r-o_g_r_a_m_s 
typ~.>3 in pro~ams . By Chns 
Babcock and s product of Color - 6540 Outer Loop 
Wnture . Louisville,. KT 40228 

Lightning Series 24 Ho.ur Hot;r-;nej 
T~se thr~?<> utilities ~VE' real {502) 969-1& 1& 

pow:r to your CoCo 3. Visa .. MC .. COD .. Check 
Ramdisk Lightning 

This is the bl•st R:amdisk 
available . It lets you h3ve up to 4 
~ch3nical dtsk driws and 2 Ram you tncorporatt> 'V'Oi.ct>s or sounds 

th3t you rl'cord into your own drives on-lin€.' and is tully compat­
BASIC or tiL programs Trus 1s not ible with our printt>r spooler below. 

a synthesizl'r Sounds arl? dig.itizE?d Printer Lightning 
dtrectl y mto computt>r m.ernory so Load it and 1or~et t t- -E?xcept !or 
that voices or sound l'ff~?ct3 3otrnd thE:' wrsatili. ty it g.i ws you Nl'wr 
wry natural One "off - the -shelf" wait for your printer again' PdntE:'r 
application tor Vocal Frl?edom is an runa at high spet>d wtute you 
automatic ~ssa~t>-minder Record conttwE:' to work at the k~?yhoard! 

a ~ssag<> for you:r family into Backup Lightning 
memory. St>t Vocal Frl?edom on This utility requi:rl's 51 2K. Reads 
autom-atic . WMn Vocal FrE>~?dom your mastt>r di3k oncl' and then 
"hears" any noist> in tlv? room... it 
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