


Make. Christmas magic with your CoCo 

~~~(i~a/0~ 
The Dazzling Word Processor 

5 ~ $3495 
<'0 ~~-
0~ ' 

Save $100 

BOTH 
CoCo Max Ill and Max-1 0 for 

$~ 900~ ~49 95 
~ ~~ -
0~ 

Christmas Bonus: THE WORKS for an amazing $79.95 
The Works is: CoCo Max Ill + Max-1 0 plus ALL the additional fonts at a super low price 

About Max-1 0 
What the CoCo Community needs is a word 
processor that's rock solid. blindingly fast. 
feels like aoMacintosh. makes all the others 
look boring. and does not cost $80. 
Max-10 is just that and more. It allows on 
screen mix1ng of graphics and text. large 
headlines. multiple columns and full page 
preview (with graphics) . 
We swear that Max-1 0 will add excitement 
to your word processing. and that's no small 
task! 
PRINTERS SUPPORTED: EPSON FX.MX,RX.LX 
AND COMPATIBLES: DMP 105.106.130: CGP220 (B&W) : 
OKI182.92.192: STAR NX- 10, NX- 1000. 

Max-1 0 Add-ons 
- Max-10 Fonts. 36 superfo;g&2 disks. 
Send for list. Order #C-23 .... •~ $14.95 
NOTE: Max- 10 and CoCo Max Fonts ar interchangable. 
- Spell Checker 35,000. word dictionary for 
online spell checking and dictionary lookup. 
Perfect seamless integration ~~h-~-1 o. 
Order #C-24 ........... ................. ~$14.95 

System Requirements 
Max-1o' and CoCo Max-Ill Require : any 
CoCo 3: 1 or more disk drives: joystick or 
mouse: Radio Shack Hi Resolution joystick 
interface: a video or RG~ monitor or a TV. 

About CoCo Max Ill 
Whether you doodle for fun or design 
graphics for a living. CoCo Max will amaze 
you. It's simply that good! 
Its major features Include: Huge picture 
area (2 full hi-res 320x192 screens) . Large 
editin9 window. Zoom mode for detail work. 
28 po1nt and click drawing tools. Shrink and 
stretch. Rotation at any angle (1.5° steps) . 
512K memory support (all features work 
with 128K too) . Undo (Oops) feature to fix 
mistakes. Animation. Special effects. Color 
sequencing (8 colors. variable speed) . 13 
fonts (more available) . Each font has 8 sizes 
and 5 styles for thousands of possible 
combinations. Translate program to convert 
most types of pictures. CoCo Show "slide 
show" program. Miniload program to help 
use pictures with your software. Color edit
ing of patterl']s. Pnnts in single or double 
size. Select 16 of 64 available colors. all64 
colors are shown at once for easy selection. 
Pull-down menus. 40 paint brush shapes. 
Two color lettering. Spray can. Amazing 
"flowbrush". RGB and composite monitor 
support. Colors print in 5 shades of gray. 
PRINTERS SUPPORTED: EPSON RX.FX.MX.LX 
AND COMPATIBLES: STAR/GEMINI NX-10.NX- 1000: 
DMP100.105.106.110,120,130,200: OKI82A.182.192; 
CGP- 220(8&W) 
Color Drivers available. See next column. 

CoCo Max Ill Add-ons 
- Max Fonts disks. 95 fonts on 4 disks. For 
those thousand words your picture uals. 
Now only .................................. " $29.95 
Or two sets of two disks each 14.95 
- Max Edit Don't like our font . Make your 
own or edit existing ones. Creativity literally 
from scratch. Don't pass this i* 
~hoior ·P·riilier .dr.iver·s··r:.ix·.:.·1 · Rai~~~;,5 
CGP- 220 and Okimate 20. Bring your 
pictures to life with the magic <?!~?J2r. For 
CoCo Max Ill only .................... $~ $14.95 

Happy Holidays 

from all of us at 

Colorware 

Call or Write Now 
(203\ 259-7713 
Wee~days 9-5 EST 

Ordering Information: We accept Visa, Mastercard. Checks and M.O. C.O.D. is $4 extra 
Purchase orders are subject to credit approval. Connecticut residents add 8% sales tax. 

Shipping: $4 per order (usually UPS ground). UPS 2nd Day Air: $4 extra. Next Day service 
avatlable. Canada: $6 per order (Airmail) . Outside U.S. & Canada: Add 10% of order total. 

CCOLORWARE 
Colorware 

303 Linwood Ave. 
Fairfield, CT 06430 
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CoCo 2 Compatibility 
Editor: 

In "Letters to THE RAINBOW" (October 
1991, Page 4) two people indicate they are 
having problems using the Plug 'n Power 
controller with their systems. There may be 
a poke that will enable these units to work 
with the CoCo 3. 

I don't have access to Plug 'n Power 
equipment, so I can't give any guarantee. 
However, I experienced problems running 
several commercial programs when I first 
got my CoCo 3. After quite a bit of frustra
tion, I learned about a poke that puts the 
CoCo 3 into the CoCo 2 mode. 

POKE 65502.0 disables all CoCo 3 fea
tures, making the computer compatible with 
the CoCo 2. POKE 65503,0 enables the 
CoCo 3 features. 

This solution may work, it may not. In 
any case, it might help others who are 
having problems running CoCo 2 programs 
on their CoCo 3 's . . 

Ken Yarley 
1091 Belford Avenue 

Columbus, OH 43207 

Thanks for the information. While the 
poke you mention does enable some CoCo 
2 programs to work on the CoCo 3, the main 
problem with using the Plug ' n Power con
troller involves the CoCo 3' s lack of sup
port for the semi-graphics modes of the 
CoCo 1 and2. The software for the control
ler is designed to run in these modes. 

Checking the Situation 
Editor: 

I have to write numerous checks each 
month to the same listing of vendors, but 
with amounts that vary from month to 
month. I am looking for a program that 
prints monthly checks and, if possible, 
maintains a running total that I can recon
cile with my checking account. Jam using 
a '64K Color Computer. Can anyone help 
me find a program that meets these require
ments? 

Editor: 

H. James Schroeer 
3424 Valley Creek Drive 

Tallahassee, FL 32312 

Prodigal Son 

After about a year of absence, I have 

returned home to THE RAINBOW to enhance 
my enjoyment of the CoCo 3. It feels good 
to be back. 

Can you tell me where to find a still
picture digitizer similar to those for MS
DOS computers? I 1m talking about the hand
held units that you just glide over a picture 
in a book or magazine? Is there any way of 
making those for the PC-compatibles work 
on the CoCo 3? 

Charles Hulen 
1309 Hart Avenue 

Lawrenceburg, TN 38464-2218 

The most popular video digitizer for the 
CoCo is the Microworks DS-69. Then there 
is Rascan. However, no vendors we know of 
currently offer a hand-held unit like those 
used with MS-DOS machines. Chris Burke 
of Burke & Burke demonstrated, at the most 
recent Chicago RAINBOWfest, an inteJface 
he designed to go between such a digitizer 
andaCoCo3 running OS-9 . You might give 
Chris a call. 

Elliott, Elliott, Elliott 
Editor: 

Thank you for printing Country in the 
September 1991 issue of THE RAINBOW . 

When I opened the magazine and saw my 
program, I was very happy. However, you 
spelled my name wrong three times! Now, 
I'm sure you'd be more than happy to print 
an apology and a correction in the next 
issue. 

Phil Elliott, Jr . 
1211 S.W. Emma 

Des Moines, /A 50315 

We apologize for spelling your name 
incorrectly, and we hope your letter will be 
correction enough. 

Building Up 
Editor: 

I started using the CoCo in 1985. My 
current CoCo 3 system uses a separate 
keyboard, an internal switching power 
supply, a 312-inch 80-track floppy drive and 
a 312-inch 20-Meg hard drive. The com
puter, drives and power supply are inside a 
homemade 212-inch rectangular cover <;>n the 
lower part of the original CoCo 3 case. 

OS-9, along with Multi-Vue, provide the 
operational "glue" that holds the system 



512k upgrade w/Lightning software $69 
Slotpak-3 w/12v adapter $104 
Magnavox 1CM135 w/cable $299 

· lnfotel 2400 modem w/cable $99 
CoCoPRO! RS-232 pak $45 
CoCoPRO! RS-232 kit Cfor DCM) $27 
Ken-Ton Dual Serial port $89 
Ken-Ton SCSI HD Interface $99 
SmartWatch RTC $29 
Adaptec 4000a HD controller $79 
Burke & Burke CoCo/XT $69 
Burke & Burke XT/RTC $99 
Hard drive case w/60w supply $89 
IBM Keyboard interface $85 
Keyboard Extension cable (CoCo) $15 
Multipak upgrade (3024 or 3124) $15 
Epson 720k 3.511 drive (bare) $59 
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Coming 
Soon lor 

CoCo OS91 
REMOVABLE 
22-meg SCSI 

Floptical drives! 

High-density 
(1.2 & 1.44 meg) 
SCSI floppy drives! 

Watch our ads for details! 

\ 



I 

I 
I 

I 

together. All my "old" BASIC programs 
work with Burke & Burke'sRSB, and those 
that I still use are in their own directories on 
the hard drive. 

As you can tell, I enjoy working with the 
system. I have taught my three sons how to 
use Window Writer, VI (TSEDII), Profile 
and many other programs. They will be 
ready for UNIX on their own computers 
because of OS-9 and the CoCo. 

In the meantime I am looking for a new 
or used copy (original package only, with 
documentation) of the relational-database, 
Sculptor. I am also looking for the OS-9 
Development System (Cat. #26-3032). Can 
you help? 

\ HaroldMech 
5601 Cresta Luna Court NE 

Albuquerque, NM 87111 

You may be able to get both packages 
through CoCo PRO! In addition, you might 
try Tandy's Express Order service for the 
OS-9 Development System. 

A Printer for the ST 
Editor: 

I have a DMP-130A printer. I want to 
know if I can hook it to an Atari 1040 ST 
and make it work. 

Peter Cortes 
170 Belmont Blvd. 
Elmont, NY 11003 

As long as you have a standard parallel
printer port on the ST (we don't have access 
to an Atari), there should be no problem 
using the DMP-130 with it. Otherwise you 
may have to make a special cable. 

Keyboard Templates 
Editor: 

Where can I purchase a keyboard tem
plate for my CoCo 3? How much does such 
a template cost? 

Paul Knudsen 
227 Barbara Lane 

Steger, IL 60475 

You can purchase a variety of keyboard 
templates from P &M Products, 1003 Shali
mar Drive, High Point, NC 27262, (919) 
887-2236. The cost is $6.95 plus $2 S!H. 

Help From Abroad 
Editor: 

Many congratulations for your birth
day! The CoCo lives and flourishes in 
Europe. Can you help me with the follow
ing problems? First, I cannot get Home 
Publisher to run. Radio Shack has ignored 
my queries. Second, I have OS-9 Level II 
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but have done nothing with it yet. I have the 
CoCo 3 and one floppy drive. Do I need a 
second drive for OS-9? If so, can I use my 
present controller and drive, or do I have to 
start all over again? Finally, can the CoCo 
be connected to the Canon BJ-IOE Bubble 
Jet printer? 
~ David Burkhart 

Hauzenberger Strasse 20/Xlll 
W-8000 Muenchen 21 

Germany 

OS-9 doesn't require that you have two 
disk drives, but it helps if you do. Several 
RAINBOW advertisers offer second drives for 
existing Drive 0 systems. We are unfamiliar 
with the Bubble Jet. Perhaps another reader 
can offer advice on that. 

Needs Help Booting OS-9 From HD 
Editor: 

I want to boot OS-9 directly from a hard 
drive, as stated in THE RAINBOW (March 
1989, Page 55), but the manual doesn't 
indicate how to do this. I bought RGB-DOS 
from CRC Computers at the same time I 
bought my hard drive, but they have not 
been able to help me. I have also written to 
RGB Computers, but the letters have been 
returned. Can anyone help? 

Claude Cote 
660 Labarre 

Hebertville, PQ COW ISO 
Canada 

Adding a Second First Drive 
Editor: 

I have a CoCo 3 with an FD-502 Drive 0 
system. I recently bought a second Drive 0 
(also an FD-502), and I was assured by the 
salesman that I could use it as a second drive 
in my existing system. After I had it in
stalled, I attempted to format a disk. When 
I entered DS KIN I1, I got an l/0 error mes
sage. I then tried formatting a disk on Drive 
0, and the lights on both drives came on and 
the drives would not stop running. I had to 
shut the system off to stop them. I went back 
to the Radio Shack salesman to get help and 
advice, but he couldn't tell me what was 
wrong. Can a primary Drive 0 be used as a 
secondary drive, and if so, how? I need to 
know as soon as possible since I've ordered 
software that requires two drives. 

Victor Almeyda 
845 Bergen Ave., Suite 350 

Jersey City, NJ 07306 

Most likely both drives are still set to act 
as Drive 0. There should be a set ofjumpers 
on the rear of the drives where the cable 
connects to them. On Drive 0, the jumper 

shouldbesettoDSO. On Drive 1, make sure 
the jumper is set toDSJ. For more informa
tion about adding disk drives, see "Disk 
Drives and the CoCo" (March and April 
1990) by Marty Goodman. 

Where Thhe's a Will ... 
Editor: 

I've had my CoCo only a year now. I'm 
not much of a programmer, but I use my 
CoCo 3 with a shortwave radio to decode 
RTTY and FAX signals. I needed a way to 
get my list of over 250 radio frequencies in 
numerical order, and after a few unsuccess
ful tries at writing a program to do this, I 
discovered the CoCo could do it without a 
program! 

I simply entered the different frequen
cies (all four- or five-digit numbers) in 
random order, along with station IDs as 
remarks (i.e., 1017 • BAF, Be1 j i ng, China). 
The CoCo interpreted this as a BASIC pro
gram. When I enter LIST, the log appears 
onscreen in numerical order. 

To refine the list, I save the file in ASCII, 
then reload it into Max-10. This makes it 
easy to edit, and I can print the list in a neat, 
three-column format. 

Dave Maunder 
· Box38 

Brigus, NF AOA JKO 
Canada 

That sounds like a very interesting and 
excellent solution. But then, CoCo users 
are known for their ingenuity. 



Print#-2 

What Will 1992 Bring? 

W 
ho could ever have pre
dicted the events of 1991? 
Well, we were fairly sure 
about this time last year 
there would be a war in 

the Per~ian Gulf- but could even the most 
optimistic of us have guessed that it would 
have provided such a stunning and rapid 
victory for the Allied forces? I do not think 
any of us could. 

Of even more significance, who could 
possibly have predicted the rapid changes 
in the Soviet Union? Yes, there were signs. 
But that was all. That the breakup of that 
vast country could occur so rapidly- even 
with the one-year-old history lesson we 
learned last year in Eastern Europe - has 
been nothing short of astonishing. I happen 
to think that, with the exception of the 
abortive coup in Moscow, the easy part is 
over. 

Even now, as we in the West prepare to 
celebrate our Holiday season, there is little 
food available in the Soviet Union. Even 
less will be available by Spring, when the 
cold Russian Winter begins to loosen it~ 
grip. Will that bring anarchy to the Soviets? 
I happen to think there is a good possibility 
of that happening. 

None other than Vladimir Lenin, the 
catalyst of the Russian revolution of 1917, 
once said something to the effect that all he 
needed to overthrow the government was 
one printing press. Lenin said this because 
the most important single thing a revolu
tionary can do is communicate with his 
followers - or those he wants to be his · 
followers. 

This, in effect, goes back to the old 
philosophical question of whether a tree, 
falling in the forestwht11J no one is around, 
makes a sound. If the tree crashes to the 
forest floor but no one hears it fall, it, for all 
purposes, does not make any noise; if you 
decide to foment rebellion and cannot 

communicate with your followers, there 
will be no followers to lead. 

Revolutionaries have been using one 
means or another to communicate for a long 
time. Martin Luther, as an example, didn't 
just have things to say about the Roman 
Catholic Church- he nailed his 95 Theses 
onto the door of the cathedral at Wittenberg 
in 1517 so everyone could read them. 
Thomas Paine, in his pre-1776 campaigns 
against George III, used pamphlets exten
sively to address the Colonies' grievances 
against the crown. Where would Ghandi's 
civil disobedience protests have led India 
without extensive coverage in the media of 
the day? 

It is interesting, perhaps, to note that, 
with the exception of Moses' rebellion 
against pharaoh, the popular revolutions of 
history - those involving a large number 
of people rather than small "palace" groups 
- essentially antedated the invention of 
the printing press. ~ 

Does this have anything to do with 

computers? Of course. Computers are the 
ultimate means of communication. Whether 
we use large mainframe-based systems such 
as Delphi or CompuServe, whether we log 
on to local bulletin boards, whether we just 
use the "host mode" of some communica
tions programs to transfer files or converse, 
computers have the ability to move vast 
amounts of information between large 
groups of people in record time. 

Add word processors and, if you will, 
page-layout programs, and you have the 
ability to communicate pretty easily. You 
can make newsletters and banners, political 
signs and broadsides. Tom Paine would 
have been in hog heaven with a computer 
and a dot-matrix printer. 

The most civilized yet least computer
intensive nation in the world is the Soviet 
Union. Yet, computers and computing are 
making more and more inroads there every 
day. And I believe technology will be easier 
for the Soviets to come by in the future -
a direct result of the demise of the "evil 
empire." 

What this will mean in the near future is 
that every Soviet splinter group that has 
something to say will have the means to 
communicate it to those who believe simi
larly. As that happens, unfortunately, there 
will be continued unrest in that vast and 
unhappy country for several years. 

Although unrest is not a happy thought, 
it does mean more information will flow 
back and forth. Russia's two "greats," Peter 
and Catherine, sought more open commu
nication with the West. With the computers 
that will be increasingly finding their way 
into the people's hands in the Soviet Union, 
there will certainly be more communica
tion in 1992-and,happily, more freedom 
as well. 

-Lonnie Falk 
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Proven 
On the Razor's Edge of 

In Our 1Oth Year 
CALL (215) 837-1917 

We Are One Of The Oldest Computer· Stores In The Country! 

BLOW OUT PRICING 
OF THE LOWEST PRICES AND BEST WARRANTIES ANYWHERE! 

the OWL SUPER ATOM-386/486 
Much Faster Power than Major Brand 
386' at a fraction of the cost! 
• 25/33 MHZ 80386/80486.0 Wait State 
• Sockets for the 80287, 80387, or Weitek Coprocessors 
• 2 Serial, 1 Parallel Port, Clock 
• System and Video BIOS in Cache 
• 8 Option Slots 
• Modem Small Footprint Case 
• FCC Class B Approved 
• Class A on 486 
• AT Style Case with 200-Watt Power Supply 
• System Price Includes 40 Meg HD, Monochrome VGA Monitor, and 1.2 Meg Floppy 

Drive, MS DOS & Basic, Hr. Res. VGA Card 

$)695/$1995/$2895/$3595 
25MHz-386 33MHz-386 33MHz-486 486 EISA BUSS 

Shown with Complete 40 Meg, VGA Mono Systems (Add $150 for 80 Meg Drive) 

Standard VGA Monochrome Monitor. 3-Year Warranty! Including One Full Year Color VGA or Non-Interlaced Monitor 
available. $200 to $500 additional. on all systems on Parts and Labor 

• Fully AT Compatible 
• 2MBRAM 
• 6/16 or 6/20.0 Wait State 
• Small Footprint Case 
• 200-Watt PS 
• FCC Class B Approved 
• 2 Serial. 1 Parallel Port 
• 7 Full-Sized Slots 
• True AT Speed HD 

Complete System Price 
Includes 40 Meg HD 
VGA Mono Monitor 
1.2 Meg Floppy Drive 
Choice of Keyboards 

Color or Non-Interlaced System Monitors .and Other 
Hard Drives are Available. CALL! 
NEW LOW PRICES! 

$1425 $1545 

OWL ATOM (ET) 
• 1 Meg-RAM 
• Small Footprint Case 
• 200-Watt PS 
• Monochrome or VGA 

Monitor 
• 12 or 16 MHz 80286 
• 8 Slots 
• 4 Drive Slots 
• 40-Meg Drive. 1.2 Mg. 

Floppy / :.$'§£ . ~., 

. -- -·- -#7/ 
$1 045/$1245 VGA COfor 
Complete 40-Meg Mono or Color Systems! 

~~ 16 MHz 80286 Same Price! 

OWL Computer Services 
5950 Keystone Drive 

Bath, PA (215) 837-1917 

16 MHZ (386SX) 20 MHZ (386 SX) ~~~ Kids & US/ 1tad1e lhoa •• 
1
eW., e 

Complete 40 Meg Mono Systems 

I-3-8_6 ___ S_X_N_o;.._te_b_o.;..o_k_s....;..A_v_o_il_o_b_le___. Pottstown(~~~-) ~~g~:ia:ennsburg 

386-SX, 16MHz, 7.7 LBS! 40MB HD, 1.44MB Sf 0 5 1 
FD, 2MB RA1V1 Standard (exp. to 5MB) VGA • nge JS emS Wescosville -
640x480 LCD Screen w/32 Shades of Gray. Call For Appt. (215) 481-9775 
Ports : 2 sER. 1 PAR. 1 vGA s Computers & Games 
20 MHz :.'-fotebooks Available Call! 21 45 Muhlenberg Shopping Plaza 
There is no small print .n this ad. 1•800• 245•6228 Reading (215) 929-0540 



Bonus! 
Sjlecial 
Bundled 
Software 
nith au~· 

Disk Drive 
Purrhasr! 

Floppy Drive Systems 
The Highest Quality for Years of Service 

Drive 0 Systems (Half Height, Double Sided, 

Direct Drives) $189. 
Drive o systems complete with drive, controller, legal DOS, cable, case, 

power supply, and manual 

Drive 1 Systems (Half Height, Double Sided, 

Direct Drives) $115. 
New 3.5", 720K Drives for OS-9 with case 

& Power Supply $149. 
Drive 1 Systems have drive, case, power supply. (You may require op

tional cable and/or DOS ch1p to use) 

Special for 0/1 Combos (0, 1 ,2,3) $259. 
SALE Prices on Drives! 

All drives are new and fully assembled. 
We ship only FULLY TESTED and 
CERTIFIED at these low prices. We 
use Fuji, YE Data, and other fine 
brands. No drives arc used or surplus 
unless otherwise stated to you when 
you order. We appear to be the one of 
the few advertisers in Rainbow who 
can truly make this claim. We have 7 
years experience in the CoCo disk 
drive market! We are able to provide 
support when you have a problem. 

I Drives 1 Year Warranty 

2 GAMES 
will select 2 games from our stock. 

are sold for more than $20 each. 

not mistake this software with cheap 
Domain" software which others 

. All of this software is copyrighted 
professional in quality. The tutor· 

with us and has helpe 
nousan,as of new users learn their dis 

only $27.95 
(or even better) 
only $6.95 with 

any Disk Drive Purchase!! 

Our prices include a discount for cash but 
do not include shipping. 
OWL·WARE has a liberal warranty policy. During the warranty 
period, all defective items will be repaired or replaced at our 
option at no cost to the buyer except for shipping costs. Call 
our tech number for return. Return of non-defective or un
authorized 



Stretch and shrink to improve your computing efficiency 

Archiving Files 
by Tim Kientzle 

T 
he tertns archiving and com
pression are tossed about a lot 
in the computer market, yet 
many people are not quite sure 
what they mean. It seems 

reasonable to address these topics and help 
people understand the terms, the functions 
and what to expect from programs that use 
them. Let's first clear the air by defining 
what each of these terms mean, and what 
some of the common misconceptions are. 
Then we ' II look at an OS-9 program to 
unarchive TC-format archives created with 
Disk BASIC. 

File Compression 
Intuitively, the term compression sim

ply means " making something smaller. " 
For computer applications, thi s means 
encoding a file so that it occupies less space 
(fewer bytes) than the original. Ideall y, for 
any given compression routine there should 
be a decompress ion routine that decodes 
the file iJ:lto its original form. 

There are many reasons why compres
sion is desirable. The most obvious is that 
compressed files require less space on a 
disk, thus allowing you to store more data 
on each disk. Also, people who transfer 
files by modem can appreciate the fact that 
compressed files take less time to transfer. 
Both of these uses can save money, in the 
first case by reducing your disk space needs, 
and in the second by cutting down on long
distance telephone bills and connect-time 
charges. 

A complete understanding of compres
sion requires ·a good deal of mathematics, 
and we ..yon ' t get that detailed here. (For a 
more complete discussion of graphics 
compression techniques, see my series on 
"Displaying Picture Files" in the October 
through December 1990 issues of THE RAIN

BOW.) However, there are some situations 
for which certain compression techniques 
work best, and there are a few limitations 
with compression programs in general. It is 
important that you understand these situ
ations to make efficient use of compression 
programs. 

No compression program can shorten 
every file. Well-written compression pro-

Tim Kientzle is currently pursuing a doc
torate in mathematics at the University of 
California at Berkeley. He is the author of 
V-Term and has worked with the Color 
Computer since 1982. 



grams will try to compress a file , but will 
quit if the compressed file would be larger 
than the orig inal. (Yes, this can happen.) 
The amount of compress ion you can expect 
depends on the type of data and the com
press ion method used. For example, run
length encoding (RLE) works well fo r 
simple graphics fil es but not as well for text 
fil es. Huffman encoding works we ll for text 
fil es. On the other hand, Limpel-Ziv-Welch 
(LZW) compress ion works we ll for most 
graphics fil es. Few methods perform a very 
good job of compress ing executable pro
grams. 

It is also important to remember that fil e 
compression takes time and memory. (The 
popular Unix program co mp ress, for in
stance, is onl y 25K, but requires over400K 
of memory to run .) These requirements are 
a major reason why compress ion methods 
are not more widely used. 

File Archiving 
As the term applies here, archiving means 

packing several files togethe r into a single 
fil e that can be unpacked later. An impor
tant applicati on of thi s procedure is to 
combine groups of files before transferring 
them over a modem - it is almost always 
eas ier and fas ter to transfer one large fil e 
than to transfer many small files. Another 
common use is for backing up hard di sks 
onto fl oppy di sks or tapes in order to im
prove speed and to make more effi cient use 
of the di sk or tape. 

To be useful , archi ving programs must 
store a lot of informati on about the fil es that 
are archi ved. At a minimum, they should 
store the fil enames. More sophisti cated 
programs store the f ile types, the directories 
where the original fil es were stored, the 
dates on which the fil es were created, the 
owner IDs of the files, the f iles' permis
sions, and other re levant info rmation. (Not 
all of thi s information applies to Disk BA

SIC, of course.) 
Today most good archi ving programs 

also support some fo rm of file compres
sion. As I've mentioned, g iven a choice, 
you should compare the compression ob
tained from several programs, keeping in 
mind such factors as speed and ease of use. 
No program is useful it yo u won' t use it 
because of difficulties with the way it works. 

A Case Study 
John Lauro created The Compressor 

(also known as TC), which is currently the 

~ OS-9 

The Listing: UnTC 

I* UnTC 
* 
* Unarch i ve archives created by John Lauro ' s TC RSDOS archive programs 
* 
* Usage: untc [ -d] [files .. . ] 
* 
* Options: 

If -dis specif i ed . untc will display a directory of al l 
* files in the archive(s) . If no option is spec i f i ed, it will extract 
*all files fro m the arc hi ve(s). 
* 
*General file format: 
* A TC - format a r chive consists of a series of entries of the following 
* fo rm: a one -byte seque nce number . denoting which file this is in t he 
* archive sta r ting at one (this sequence number is also used for EOF 
*detection); a header for each file of the format outlined in TCHeader , 
* below (all existing TC programs use a version number of 1) 
*followed by the file data itself . Further i nformation on the 
* compression can be fo und in the comments at t he beginning of the 
* uncompress() function . 
* 
* Contributed to the pub l ic domain by Tim Koonce Kientzle. 
*I 

#include <stdio . h> 
#include <ctype.h> 

struct TC Head er ( char 
char 
char 
char 
char 
char 
int 
char 

na me[8] ; 
ext[3]; 
ty pe ; 
ascii; 
version; 
length 1 ; 
l engt h; 
mar ker 

I* RSDOS f i le name *I 
I* RSDOS extens i on *I 
I* RSDOS fi l e type *I 
I* RSDOS ascii flag *I 
I* Must be 1 *I 
I* Fi rst byte of three -byte length *I 
I* Length of f i l e in arch i ve *I 
I* Type of compression used *I 

} ; 

main(argc. , argv) 
int argc ; 
char *argv[] ; 
( 

FI LE *inf i le; I* The input file *I 
int dir~0; I* Set to non -zero if we' r e just listing a dir *I 

pflinit(); I* So the long - integer printf routi nes will be linked *I 

if ( argc--1 
else 

usage() ; 

while( -- argc > 0) ( 
++argv; 

I* Usage message if no arguments given *I 

I* For each file *I 

I* I f it ' s " -d ", t hen tur n on "di r" flag *I 
i f( (*argv)[0]-~ ' - ' && ( (*argv)[1]-- ' d ' II (*argv)[1]-- ' D')) 

d i r~TRUE; 

else 
if ((inf i le ~ fope n(*argv, " r " ))) 

if(d ir ) directory( i nf i le) ; 
else unpack(inf i le) ; 
fclose(infi l e); 

else 

I* Open t he file *I 
I* Print directory *I 
I* Unpack the file *I 
I* Close the file *I . 

printf( " UnTC : Can't open ' %s ' .\n",*argv); 

I* Di splay usage message *I 
usage() 
( 

pr intf("U nT C: extract TC - format archives.\n\ n" ); 
pr intf( "Usage: untc [-d] [archive_name ... ]\n\n" ); 
printf( "Op t ions:\n " ) ; 
printf( " -d Give directory of speci f ied archives.\n " ); 

\ 

printf( " If no options are given . extract all files from archives . \n\n " ); 
printf("Re l eased into Public Domain 5Nov89 . Author: Tim Koonce Kientzle\n " ) ; 
pri ntf("Based on TC3 bj John Lauro.\n") ; 

I* Display a directory for a TC3 archive *I 
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most popular archiving/compression pro
gram for Disk BASIC. The drawbacks of the 
simple compression method TC uses are 
outweighed by the fact that it is fast and 
easy-to-use, and it is available in versions 
for the CoCo l and 2 (TC12), the CoCo 3 
(TC3) and the 512K CoCo 3 (TC31). All 
three programs read and write the same 
files. The difference is that the CoCo 3 
versions can handle larger archives. 

Because ofTC's popularity and because 
many Disk BASIC users also use OS-9, I 
wrote a decoding program for TC files that 
runs under OS-9 (see the listing). Since the 
format of TC archives is fairly simple, it 
makes a good case study of how archiving 
programs work. 

A TC archive consists of a series of 
entries for each file in the archive. Each file 
is stored with a header that contains a se
quence number for the file, the filename, 
fundamental Disk BASIC directory infor
mation, the version of the file format, the 
size of the file, and the type of compression 
used. The actual file data follows this header. 
Compressed files are stored using a form of 
run-length encoding that uses an "escape 
byte" to mark encoded runs in the data. 

Three of the header fields deserve some 
special discussion. The sequence number 
simply counts the file's position in the ar
chive. (Sequence Number 0 is used to mark 
the end of the archive.) The sequence 
number serves as an error check to make 
sure the file is valid and also as an end-of
archive check. Having some code within 
the archive to mark the end is a useful way 
to guard against one common source of 
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directory(infile) 
FILE *infile; 
( 

struct TCHeader TCH; 
int next; 
int sequence; 
i nt i; 
long size; 

printf("Filename.ext Type/ASCII Compressed? Arc~ive length. \n"); 

/* Keep going as long as the sequence numbers match up */ 
for ( next- 1; sequence- getc(infile) ; sequence - - ++next) 
( 

fread(&TCH,sizeof(TCH),1,infile); /* Get one header */ 
if (TCH.version !- 0x01) 
( 

) 

printf("Warning: file compressed with an incompatible"); 
printf(" version of TC.\n"); 

for(i - 0;i<8;i++) putchar(TCH.name[i]); /*print filename*/ 
putchar('.'); 
for(i - 0;i<3;i++) putchar(TCH.ext[i]); /* print extension */ 
size - (TCH. length1 & 0xff) * 0x10000L + ((long)JCH.length & 0xffffL); 
printf(" %2d %1c%8s%3s%16s%6ld\n",TCH.type, 

TCH.ascii+'B' ," ",TCH.marker?"Yes":"No"," ",size); 

for(i - 0; i< TCH.length ; i++) getc(infile); /*Skip the actual file*/ 

/*After all the files must come a zero sequence number */ 
if (sequence !- 0) printf("UnTC: Error in file!\n"); 

/* Unpack an archive */ 
unpack(infile) 
FILE *infile; 
( 

struct TCHeader TCH; 
int next; 

I* Header of the file */ 
/* Expected sequence number of ·next file in archive*/ 
/*Actual sequence number of next file*/ int sequence; 

i nt i; /* Counter variable */ 
char filename[32]; 
FILE *outfile; 
lon 'g size; 

/* Output filename */ 
/*Output file handle */ 
/* Size of file in archive */ 

for ( next- 1; sequence- getc(infile) ; sequence - - ++next) 

fread(&TCH,sizeof(TCH),1,infile); 

) 

size - (TCH.length1 & 0xff) * 0x10000L + ((long)TCH.length & 0xffffL); 

printf("Decoding RSDOS file \""); 

for(i - 0;i<8;i++) putchar(TCH.name[i]); /*Print the RSDOS filename*/ 
putchar('. '); 
for(i - 0;i<3;i++) putchar(TCH.ext[i]); 

convert_name( filename, TCH.name, TCH.ext); 

findname(filename); 
printf("\" to OS9 file \"%s\".\n",filename); 

if(outfile- fopen(filename,"w"JY( 

else ( 

decode(infile, outfile, size, TCH.marker); 
fcl ose( outfi 1 e); 

printf("UnTC: Couldn't open Is. Skipping file.\n",filename); 
for (i - 0; i<TCH.length; i++) getc(infile); 

if (sequence !- 0) 
printf("UnTC: Error in file! ·· Incorrect sequence number.\n"); 

/*Make sure file with this name doesn't already exist. 
* 
* If one does, change the filename to a name that isn't already used 
* by adding '.0', , '.9' to it until we get a name that isn't used. 
*I 

findname(fname) 
char *fname; 
( 

char *p; 
FILE *tmp; 

for (p- fname; *p !- '\0'; p++) 

if (tmp - fopentfname,"r")) 
fclose(tmp); 
*p++- '.'; 
p[1] - '\0'; 

I* If it already exists*/ 
I* close the file */ 
I* Append .0 */ 



for ( *p - '0 ' ; tmp - fopen(fname, "r") (*p)++ ) 
fc l ose(tmp); 

I * Convert RSDOS filename to acceptable OS9 filename 
* Filename s beginning with a non-alphabetic char get 'tc_ ' prepended. 
* Illegal chars are converted to under l ines. 
* I 

co nvert_name( os9name. rsname, rsext) 
char *os9name, *rs name, *rsext; 
{ 

char *p; 
i nt i; 

p- os9name; 
i f ( ! i sa 1 ph a ( * r s name ) ) { * p++ - ' t ' ; * p++ - ' c ' ; * p++ -

for(i - 0; i <8; i++)( 
*p - r sname[i]; 
if (isupper(*p)) *p- tolower(*p); 

... 

if ( !isalpha(*p) && !isdigit(*p) && (*p !- ' .' )) 
*p- ' _ '; I* Convert illegal chars to underlines *I 

p++; 
} 
while (* -- p-- ' _ ') I * backup before _ chars *I 

p++; 
*p++ - ' . ' ; I* Add a period to separate the extension *I 
for(i - 0; i <3; i++){ 

} 

*p - r sext[i]; 
if (isupper(*p)) *p - tolower(*p); 
if ( !i s alpha(*p) && !isdigit(*p) && (*p !- · . ' )) 

*p- ' _ '; I * Convert illegal chars to underlines *I 
p++; 

while (*- -p-- ' _ ') 

*++p - ' \ 0'; 

I * Decode one entry in the archive 
* Marker value determines type of compression used. 

All 530 Public Domain Programs-$145 Value 
All1 ,020 Subscription Prograrns-$260 Value 
All 250 Graphic Pictures-$70 Value 
ENTIRE PACKAGE Regularly $475 

001 
e Set#1 

Cl ipart 

errors: "junk" information being appended 
to the end of the file. Such junk is com
monly a result of transferring files using 
Xmodem or Ymodem protocols. 

The version number is the version 
number of the file format, not the version 
number of the program. While there have 
been at least three different TC programs, 
they all use exactly the same file format, 
and so the version number is always a one. 
This type of version marker is very com
mon and is very rarely changed. 

The compression type information is 
used to indicate how the file data is stored. 
TC currently stores data either uncom
pressed or by using a form of run-length 
encoding, whichever results in a smaller 
archive. Allowing the data to be stored 
uncompressed has two nice benefits: It is a 
" last-resort" if none of the compression 
methods can successfully shorten the file, 
and it makes it easy for other programs to 
create TC-format files. 

The C program I wrote to decode TC 
archives is heavily commented, so I will 
only make a few comments about it here. 

An Excellent Graphics Editor! 
Pictures are CoCo-MAX II compatible. 

Each Set Of 10 Disks 
Only $35.00 ! 

Buy 2, Get One Free! 
Set#2 Set#3 
Celebrities Adult Only 

Space Pictures Cartoon Characters R-Rated 
Animals Great Graphics Beautiful Women 
More More 
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Since OS-9 has fair! y strict requirements on 
the format of filenames, UnTC includes a 
routine that converts the Disk BASIC file
names into something more familiar to 
OS-9. This includes converting the file
name into lowercase, making sure that the 
first character is a letter, and replacing char
acters that aren't allowed in OS-9 file
names with an underscore. For user con
venience, the program is also careful to not 
overwrite files that already exist, unlike 
many other OS-9 programs that overwrite 
existing files without any warning. Both of 
the routines, convert_ name and fi ndname, 

may be useful to other OS-9 programmers. 

RAINBOW ON DISK 
Included on the Disk BASIC side of this 

month's RAINBOW ON DISK are TC12, TC3 
and TC31 by John Lauro. These three ver
sions of TC are distributed as shareware
if you use any of them, please have the 
courtesy to read the documentation files 
and register the software. We appreciate 
Mr. Lauro's gracious permission to provide 
you with these programs in this manner. 

Along with the OS-9 TC-decoder 
program, UnTC, the OS-9 side of this month's 
RAINBOW ON DISK includes a r, Version 1.3. 
Written by Carl Kreider, a r has become the 
most widely used archive/compression 
program available for OS-9 Level I and II. 
We thank Mr. Kreider for his permission 
allowing us to provide you with this excel
lent OS-9 program. 0 
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* 
* 
*I 

0 -> No compression 
1 -> RLE compression used 

decode(infile,ouifile.length,marker) 
FILE *infile, *outfile; 
1 ong 1 ength; 
int marker; 

if(marker--0) copy(infile,outfile,lengthl; 
else if(marker--11 uncompress(infile,outfile,lengthl; · ~ 
else printf("UnTC: Unrecognized compression type %d.\n ",marker); 

I* Copy length bytes from infile to outfile 
* Used by uncompressed files 
*I 

copy(infile , outfile, length) 
FILE *infile, *outfile; 
long length; 
{ 

i nt byte; 

for (;length >0;length--) 
byte - getc(infilel; 
putc(byte,outfile); 

I* Uncompress a compressed entry 
* 
* Compression format: 
* First byte is a reference value. 'ref' . 
* Any byte other than ·ref' represent s itself . 
* Occurences of 'ref' mark sequences encoded in one of the following 
* formats: 
* 
* 
* 
* 
* 
* 
*I 

ref,0 encodes a si ngle occurence of ref 
ref,1,cnt,val encodes cnt+256 occurences of val 
ref,2,cnt0.cnt1,val encodes cnt0*256+cnt1+512 occurences of val 
ref.cnt,val encodes cnt occurences of val, cnt > 3 . 

Note that ref,3 i s illegal. 

uncompress(infile, outfile, count) 
FILE *infile, *outfile; 
long count; 
{ 

int reference; 
i nt i; 
int repeat; 
i nt va 1 ; 
int byte; 
int type; 

reference - getc (infilel; I* First byte of data is reference byte *I 
count- - ; 

while (count >01 { 
byte - getc(infile); 
count--; 
if (byte !- reference) putc(byte.outfile); 
else { · 

type - getc(infilel; 
if (type -- 0 1 { 

putc I byte I; 
count- - ; 

) 
else if (type-- 11 

) 

repeat - 0x100 + (getc(infile) & 0xffl; 
va'l - getc(infilel; 
for (i - 0; i <repeat ; i++l putclval,outfile); 
count -- 3; 

else if (type--21 

) 

repeat - 0x200 + ((getc(infile) & 0xffl*256); 
repeat+- (getc( infile) & 0xffl; 
val - getclinfile); 
for (i - 0; i <repeat ; i++l putclval.outfile); 
count --4; 

else if (type--31 ( 

) 

printfi"UnTC: Error in decoding file . .. illegal file format.\n"); 
exit(1); 

else ( 
repeat - type; 
val - getc(infilel; 
for (i-0; i '\ repeat i++) putc(val,outfilel; 
count -- 2; 



Yes! They're still available 

Rainbow 
Back Issues 

BACK ISSUES STILL AVAILABLE 
Have you explored the wealth of information in 
our past issues? From our very first, four-page 
issue to many with more than 300 pages of 
material, it's all just for CoCo users - a great 
way to ~xpand your library! 

A WORLD OF INFO 
AT A BARGAIN PRICE 
All back issues sell for the single issue cover 
price. In addition, there is a $3.50 charge for the 
first issue, plus 50 cents for each additional 

issue for postage and handling if sent by United 
Parcel Service. There is a $5 charge for the first 
issue, plus a $1 charge for each additional issue 
on orders sent by U .S.Mail. UPS wi II not deliver 
to a post office box or to another country. 

MOST ISSUES STILL AVAILABLE 
Available issues through June 1982 are pro
vided on white paper in a reprint form . All 
others are in regular magazine form. VfSA, 
MasterCard and American Express accepted. 
Kentucky residents please add 6 percent sales 

tax; Canadian residents, 7 percentGST. In order 
to hold down costs, we do not bill, and no 
C.O.D. orders are accepted: 

Due to heavy demand, we suggest you order the 
back issues you want now while supplies last. 
To order, review and fill out the form below and 
mail it with your payment. 

For greater convenience, order through the 
Rainbow Magazine Services area of our Delphi 
CoCoSIG. 

r---------------------------------------, 
RAINBOW INDEX 

A complete index for, July 1981 through June 1984, is printed in the 

July 1984 issue. Separate copies are available for $2.50 plus 50¢ 
handling. Indexes for subsequent years are published annually in the MAY84 Printer $3.95 0 APR 88 Home Help $3.9~ 0 

July issues of THE RAINBOW. JUN 84 Music $3.95 0 MAY88 Printer $3.95 0 
JUL 84 Anniversary $3.95 0 JUN 88 Music $3.95 Q 

TOTAL JUL 88 Anniversary $3.95 0 
VOLUME 4 

KY RESIDENTS ADD 6% AUG84 Games $3.95 0 VOLUME 8 
SEP 84 Education $3.95 0 AUG88 Games $3.95 0 

CANADIAN RESIDENTS ADD 7% GST OCT84 Graphics $3.95 0 SEP 88 Education $3.95 () 

U.S. MAIL CHARGE 
NOV84 DataComm. $3.95 0 OCT88 Graphics $3.95 () 

DEC 84 Holiday $3.95 0 NOV88 Data Comm. $3.95 0 

SHIPPING & HANDLING JAN 85 Beginners $3.95 0 DEC 88 Holiday $3.95 u 
FEB 85 Utilities $3.95 0 JAN 89 Beginners $3.95 0 

U .P .S. CHARGE MAR85 Business $3.95 0 FEB89 Home Help $3.95 J 
APR 85 Simulations $3.95 0 MAR89 Hardware $3.95 :i 

TOTAL AMOUNT MAY85 Printer $3.95 0 APR89 Business $3.95 :i 
JUN 85 Music $3.95 0 MAY89 Printer $3.95 0 

ENCLOSED JUL85 Anniversary $3.95 0 JUN 89 Summer Fun $3.95 0 

Article Reprints 
JUL89 Anniversary $3.95 0 

VOLUME 5 
In instances where a given issue is now out of print and not available for AUG85 Games $3.95 0 VOLUME9 

purchase, we do provide photocopies of specific articles. The cost for this service SEP 85 Education $3.95 0 AUG89 Beyond BASIC $3.95 .J 
is $1 .50 plus 50 cents S/H per article. This service is provided only in the case of OCT85 Graphics $3.95 0 SEP 89 Education $3.95 0 
out-of-stock issues. NOV85 DataComm. $3.95 0 OCT89 Graphics $3.95 0 

Name 
DEC 85 Holiday $3.95 0 NOV89 Data Comm. $3.95 0 
JAN 86 Beginners $3.95 0 DEC 89 Holiday $3.95 0 

Address FEB86 Utilities $3.95 0 JAN 90 Beginners $3.95 ::J 
MAR86 Business $3.95 0 FEB 90 Home Help $3.95 0 

City State Zip APR 86 Home Help $3.95 0 MAR90 Hardware $3.95 0 
MAY 86 Printer $3.95 0 APR 90 Business $3.95 ':1 

0 Payment Enclosed, or JUN 86 Music $3.95 0 MAY90 Printer $3.95 0 

Charge to my: 0 VISA 0 MC 0 AE 
JUL86 Anniversary $3.95 0 JUN 90 Summer Fun $3.95 .J 

JUL 90 Anniversary $3.95 ::J 

CARD# VOLUME 6 
AUG86 Games $3.95 0 VOLUME 10 

EXPIRATION DATE PHONE () SEP 86 Education $3.95 0 AUG90 OS-9 $3.95 0 
OCT86 Graphics $3.95 0 SEP 90 Education $3.95 '.J 

SIGNATURE NOV86 Data Comm. $3.95 0 OCT90 Graphics $3.95 0 
DEC 86 Holiday $3.95 () NOV90 Data Comm. $3.95 ::J 
JAN 87 Beginners $3.95 0 DEC 90 Holiday $3.95 ::J 

TO ORDER BY PHONE (credit card orders only) call (800) 847-0309, FEB87 Utilities $3.95 0 JAN 91 Beginners $3.95 ::J 

9 a .m . to 5 p.m . EST. All other inquiries call (502) 228-4492. MARS? Business $3.95 0 FEB 91 Home Help $3.95 ::J 
APR 87 Home Help $3.95 0 MAR91 Hardware $3.95 0 

send to: THE RAINBOW, The Falsoft Building, P.O. Box MAY 87 Printer $3.95 0 APR 91 Music $3.95 ::J 

385, Prospect, KY 40059 JUN 87 Music $3.95 0 MAY91 Printer $3.95 0 
JUL87 Anniversary $3.95 0 JUN 91 Summer Fun $3.95 '.J .. JUL91 Anniversary $3.95 :::i 

Please send me the following back issues: 
VOLUME 7 

AUG 87 Games $3.95 0 VOLUME 11 
SEP 87 Education $3.95 0 AUG 91 Graphics $3.95 ":J 

VOLUME 1 VOLUME 3 OCT87 Graphics $3.95 0 SEP 91 Education $3.95 ::J 
JUL 81 Premier Issue $2.00 .J AUG 83 Games $2.95 0 NOV87 DataComm. $3.95 0 OCT91 OS-9 $3.95 0 
FEB 82 $2.00 ::J SEP 83 Education $2.95 0 DEC 87 Holiday $3.95 0 NOV91 DataComm. $3.95 ::J 

OCT83 Graphics $3.95 0 JAN 88 Beginners $3.95 0 DEC91 Holiday $3.95 0 
VOLUME 2 MAR84 Business $3.95 0 FEB 88 Utilities $3.95 0 JAN 92 Utilities $3.95 0 

JUN 83 Printers $2.95 ::J APR 84 Gaming $3.95 0 MAR88 Business $3.95 () 

L---------------------------------------~ 
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Editing Submissions 
.. 

by Eddie Kuns 
05-9 SIG Database Manager 

I 
n the past two months, I have guided 
you through the process of upload
ing files to Delphi. The information 
I've presented so far is sufficient 
when everything progresses 

smoothly. Sometimes, however, something 
goes wrong: An upload fails, you make a 
typo, or you change your mind about what 
you want to name the group or a file within 
the group. 

You may have just finished submitting 
the group or you may have left the group 
incomplete earlier, and are now returning to 
finish. In either case, you can re-enter 
Submit by entering the appropriate data
base and typing SUBMIT. You will be 
prompted if you have any pending submis
sions that have not been processed by the 
database manager. If the submission has 
already been processed, send mail to me 
(EDDIEKUNS) or Paul Jerkatis (MITHELEN). 

Once you are in Submit, type REVIEW. 
This places you at the Edit menu; the com
mands available in this menu are listed in 
Figure 1. Note that Delphi does not allow 
you to edit your submission until after you 
enter all the basic information. You can edit 
all features of your group from this menu. 
When you are finished editing your sub
mission, type EXIT or press CTRL-Z at the 
EDIT> prompt. This returns you to the SUB
MIT> prompt. Type EX IT or press CTRL-Z 
at this prompt to complete your submission. 

It's more straightforward to demonstrate 
most of these commands than to describe 

Eddie Kuns is pursuing a doctorate in phys
ics at Rutgers University. He lives in Au
rora, Illinois, and works as a programmer 
and researcher at Fermilab. Eddie is the 
059 Online database manager; his user
name is EDDIEKUNS. 
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Upload or Copy More Files 
Display Description 
Show Contents List 
Review Group 
Next Group 
Change All Keywords 
Group Name Change 
Desc;ription Edit 
Topic Change 
Keyword Change 
Filetype Change 

Title Change 
Download Name Change 
Delete Item 
Rearrange Items 

Erase Download Names 

HELP 
Exit 

Figure 1: Database Edit Menu 

them. The group I am editing is AR V 1. 3: 
FILE ARCHIVING UTILITY in the Applica
tions (6809) database of OS9 Online. As 
with las~ month's column, all text displayed 
by Delphi is shown in Letter Gothic (1 ike 
this), all text I entered is shown in bold 
(like this) and the comments I added are 
shown in Times Roman (like this). 

EDIT> display 

Description of "AR V1.3: FILE ARCHIV
ING UTILITY": 

A new version of the popular AR 
archiving utility. Completely com
patible with previous versions. This 
version now stores file attributes. 

This command simply displays the 
group's description, applying all format
ting and dot commands. This allows you to 
see the description as it will be displayed 
normally. 

EDIT> show 
Which item(? for list): 2 

2 AR DOCUMENTATION (Size: 5732 
Count : 360) 

EDIT> show* 
1 AR BINARY (Size: 13312 Count: 

436) 
2 AR DOCUMENTATION (Size: 5732 

Count: 360) 
3 AR SOURCE (Size : 14592 Count: 

189) 

Notice that SHOW prompts you for the 
item number if you don't supply one. The 
asterisk(*) is a wildcard meaning all items. 
You can also type SHOW 1 to show the title, 
file size, and download count for Item 1. 

EDIT> review 

Name: AR V1.3 : FILE ARCHIVING UTILITY 
Type: PROGRAM 
Date: 9-0CT-1990 22 : 07 by DODGECOLT 

A new version of the popular AR 
archiving utility. Completely com
patible with previous versions. This 
version now stores file attributes. 



Keywords : ARCHIVERS, DODGECOLT, AR 

Contents : 

1 AR BINARY (Size:. 13312 Count : 
436) 

in which this group will be moved (after 
spending one month in New Uploads for 
files in the OS-9 SIG). If you don't specify a 
topic on the command line, you are 
prompted for the topic after being shown 
the current topic. If you do enter the topic 
name on the command line, you are shown 
the current topic. This might be confusing 
because the "current topic" shown is actu
ally the topic previously stored in the group, 
not the topic you entered on the command 
line. Please make sure you assign a topic 
other than New Uploads for uploads to the 
OS-9 SIG. 

Again, if you press ENTER by itself at 
the prompt, the title is not changed. Please 
keep the title descriptive for multiple-file 
groups. Single-file groups do not use the 
title. 

2 AR DOCUMENTATION (Size: 5732 
Count : 360) 

3 AR SOURCE (Size: 14592 Count : 
189) 

REVIEW shows the group as you would 
see it when browsing the databases. This 
allows you to check the "big picture." 

EDIT> group 
Current groupname is AR Vl. 3 : FILE 
ARCHI VIN G UTILITY. 
New Group Name: 
Unchanged. 

EDIT> filetype 
Current Filetype: PROGRAM 
New type: 
Unchanged. 

ED IT> download 3 
Current Download Name : ar13 . ar 
New Name : 
Unchanged. 

Program or Program Pack 
Newsletter 
Article(s) 
Transcript 

_ Documentation 
Data (Graphics, etc.) 
Miscellaneous Text 

Figure 2: File Types 
The GROUP NAME command allows you to 

modify the name of the group. Remember 
that a group name may consist of up to 32 
characters. If you press ENTER by itself at 
the prompt, the name is not changed. 

ED IT> topic app 
Current topic : Utilities 

The TOPIC command displays the topic 

You may change the file type of the 
group using this command. The file types 
are the same categories listed last month 
and are shown in Figure 2. If you type ? at 
the prompt, you ' II see a full list of the 
categories. 

EDIT> title 2 
Current Name: AR DOCUMENTATION 
New Name: 
Unchanged . 

If you didn 't supply a download file
name before, or want to check or change the 
download filename associated with a file, 
use this command. Press ENTER to leave 
the name unchanged, or enter a new down
load filename. Remember that Delphi al
lows download filenames to contain a single 

The TRADING POST 
P.O. BOX 3453. CARBONDALE. IL 62902 

Pro• E.Z. Priend1y SoFtware 
Leona~do's Paintbox. • $26.95 
Supe~ Comics+ • $21.45 
Pictu~e Bingo. • $19.95 
Data Fo~rn III. • $19.95 
Lette~ Fo~rn III. • $19.95 
Math Garnes • • $19.95 
Keyboa~d Cornrnande~ • . $19.95 
Jack Rabbit Sto~y W~ite~ • $24.95 

Pro• Forrest Enterprises 
Invento~y Manage~. . $24.95 

Pro• 5-Star Softvar·e 
File Conve~sions~ COCO to MSDOS 
and MSDOS to COCO (pe~ disk). $9.95 

Question & Answe~ Game • • $14.95 
Baseball Stats • $24.95 
Quick Stats Ball Sco~eboa~d. • $22 .. 95 
Ball Ca~ds D~tabase. • $19.95 
Check W~ite~ • • $19.95 
Bankrnan Checkbook Keepe~ $24.95 
Envelope W~ite~. • $17.95 
Coco Labels. • $19.95 · 
P~inting Calculato~. • $14.95 
Gene~al Stat l.st ics • $24.95 
B~ainbuste~s Test W~ite~ • • • $24.95 
HI & LO-RES JOYSTICK ADAPTER • $24.95 

Specify COCO 1. 2 or 3. Disk Only. Send Check or 
Money Order. Add $3.00 S/H_ Canadian & Overseas 
M.O. in US currency welcome! COD $2.00 extra. 

"DMA has so many features you must see it to believe it." 
" ... without a doubt the best disk file utiUty I have ever seen .. . H 

-Rainbow Magazine review, Nov. 1991 

NOT just another filehandling utility, DMA is a complete, easy-to-use environ
ment designed to put you in charge of your disks and the files they contain. 

Wildcard file handling is at your fingertips for copying, kill ing, renaming, moving, and 
viewing files ... and a special dry-run feature lets you ask "what if?" questions about the 
wildcard string you've just entered. With the special reverse logic option, you can copy, 
kill, move, or view all but the files with a certain specification (such as all files that do not 
have a .txt extension). With the point·and·select filename tagging DMA offers, fi le 
handling will become a pleasure! 

Process chaining allows you to define a chain of commands like format, copy, kill, rename, 
move, cat, dir, etc ... and then execute the chain in an uninterrupted, unattended process. 

Display and print 059 directories from within RSOOS! No special handling of OS9 disks 
is required, as DMA will automatically detect the OS9 formatting . 

At the mere touch of theALT key, 8 1n·memory help screens will pop up to remind you 
of the features of DMA and how to use them. 

The Disk Formatting Factory allows you to automatically format a large number of disks. 

Sort directories, call up single· or five-column directOf)llistings, save snapshot portions of 
files to disk or printer, enter filenames with or without quotes, manipulate files by number, 
instantly recall the last command used .. . the list goes on and on, and so will your enjoyment 
of what DMA has to offer! 

mmPRO! 
PO BOX 763 YPSILANTI, Ml 48197 
(31 3 ) 481 ·3283 10 AM-6,30 PM EST 

January 1992 

$29.95 
Add S4 S&:H on US orders, 
$5 CON. COD is $4 add'tnl. 

Ml residents add 4%. 
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period- additional periods are changed to 
x if you download the file using a batch 
protocol. 

ED IT> change 

Enter /LIST to display the keywords 
or /EDIT to change them. Control-Z 
when Complete. / HELP for Help. 
new keyword 
/EDIT 

1 ARCHIVERS 
*TYPE 1:9 

ARCH IVERS 
2 DODGECOLT 
3 AR 
4 new keyword 

*EX'IT 
Exiting EDT. Saved 4 lines 

The CHANGE ALL KEYWORDS command 
takes you into a mock-editor in which you 
can enter a list of new keywords to be 
appended to the original keywords. As 
shown above, I entered one new keyword 
(NEW KEYWORD) that is appended to the end 
ofthe original keywords. If you want to edit 
the existing keywords, type IE D IT to enter 
the editor. As shown when I listed lines 1 
through 9, each keyword appears on a sepa
rate line. Nthough the last keyword is shown 
exactly as I entered it, the keywords are 
converted to uppercase after I exit the editor 
to the EDIT> prompt. If you are changing or 
adding many keywords, it may be faster to 
use the CHANGE ALL KEYWORDS command 
along with /EDIT rather than KEYWORD EDIT. 
Also note that when I exit EDT, I am 
returned to the mock editor. 

Continue (4 lines so far). Control
Z when complete, Control-C to quit: 
/LIST 
[ 4 Lines. 39 Bytes J 
ARCH IVERS 
DODGECOLT 
AR 
new keyword 
"Z 

EDIT> 

Type I LIST to see the ex1st1ng key
words. Again note that the last keyword is 
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shown exactly as I entered it. As you will 
see in a moment, the keywords are con
verted to uppercase. I was satisfied with the 
keywords, so I exited by pressing CTRL-Z. 
Typing /EXIT also works. 

EDIT> keyword 
Keyword Edit. 

Enter keyword you wish to change or 
delete. To add a new keyword. just 
type it in. Repeat as needed, and type 
CTRL/Z when complete. 

KW EDIT>? 

Keyword Edit Menu: 

ARCH IVERS 
DODGECOLT 
AR 
NEW KEYWORD 

KW EDIT> Which Keyword (or CTRL/Z)? 
new 
NEW KEYWORD 
New Value: 
Delete? (Y/N) yes 

KW EDIT> "Z 
Save changes? (Y /N) yes 

The KEYWORD EDIT command allows 
you to add , change or delete individual 
keywords by name. As shown here I de
cided to delete NEW KEYWORD, so I entered 
NEW at the prompt. At the next prompt I 
pressed ENTER and Delphi asked if I 
wanted to delete the keyword, to which I 
responded by entering YES. If you want to 
change a keyword, perhaps to correct a 
spelling error, enter the old keyword at the 
first prompt, then enter the new keyword at 
the next prompt. If you enter a keyword that 
is not in the list, Delphi asks if you want to 
add that keyword to the list. 

These are the simplest commands in the 
edit menu. The handful of additional com
mands I'll leave for next month. 

August Uploads 
In the OS-9 General Information 

database, Stephen Castello (STEPHENC) 

released Peruse , a file viewer that uses 
virtual memory techniques. Hugo Bueno 
(MRGOOD) uploaded Pete Lyall 's XJO 
Home Control package allowing you to use 
an XlO Computer Interface via an RS-232 
port. 

In the Telcom database, Carmen Izzi, Jr. 
(CIZZIJR) and Chris Serino · (CSERlNO) 

contributed updates and utilities for the 
AcBBS bulletin board system. Jay Trues
dale (JA YTRUESDALE) posted Bruce 
MacKenzie 's s t r char program in Pro-

grammers Den- this program converts C 
source uSing string initializers for multi
dimensional arrays to a format compatible 
with the Microware C compiler. 

In the CoCo 3 Graphics database in the 
CoCo SIG, Joe Sannucci (SANNUCCI) pres
ents a fantastic 512K CoCo 3 graphics 
demo by Chet Sim)')son. Michael Tram
mell (LLEMMART), Steve Ricketts (STE

VEPDX) , and Richard P. Trasborg (TRAS) 

vie over who could contribute the most 
submissions to the database this month! 

In Utilities & Applications, M. David 
Johnson (MDJOHNSON) uploaded a demo 
of FORTH-83, and Bill Vergona (CER

COMPBILLV) released an update of the CoCo 
Tools demo. Clyde Johnson (CLYDEJ) 

contributed a patch to DELPHlterm 4.1 in 
the Telecommunications database that al
lows printing at 9600 and 19,200 baud. It 
also fixes a couple of bugs in previous 
versions of DELPH!term. 0 

Database Report 

General Information 
HISTORY OF OS-9 LEVEL2 UPGRADE 
JENG John Eng 

Applications (6809) 
PERUSE - FILE VIEWER 
STEPHENC Stephen Castello 
DBG 1.0 - A LEVEL II DEBUGGER 
SAUL Saul Bendersky 
XlO HOME CONTROL 
MRGOOD Hugo Bueno 
GRAPH: GRAPHS MATH FUNCTIONS 
BFRSYS Bernie Ruddock 
DPRINT: PRINT AT X,Y 0~ GFX SCRE 
COLINMCKA Y Colin McKay 

Telcom 
ANSILIST FOR ACBBS 
CIZZIJR Carmen lzzi Jr. 
FIX MESSAGE BASE <ACBBS> 
CIZZIJR Carmen lzzi Jr. 
ACBBS RISK GAME 
CIZZIJR Carmen Izzi Jr. 
GH SERIES <ACBBS> 
CIZZIJR Cam1en lzzi Jr. 
ACBBS V2.4 GAMES 
CSERINO Chris Serino 
ACBBS VERSION 2.4 
CSERINO Chris Serino 
ACBBS VERSION 2.4 INFORMATION 
CSERINO Chris Serino 

Graphics & Music 
BATTLESHIP PROGRAM 
HERMAN Chris Strickland 
A LITTLE BIT OF LATIN-JAZZ. 
DMACIAS David Macias 
DESERT STORM PICTURE 
DRDUDE Andy DePue 
MAC2TANDY MACPIX DUMP AND SAMPLE 
GRAPH ICSPUB Bob Montowski 



CoCo 3 Graphics 
SPI NDEMO 
SANNUCCI Joe Sannucci 
MAC PIX CONVERTED TO CM3 
DAVJDSHAM David Sham 
UEOF2.BAS ** UPDATED ** 
LLEMMART Michael Trammell 
NIBTOCM3TOCLP NUDES FOR MAX - 10 
STEVEPDX Steve Ricketts 
READY 
TRAS Richard P. Trasborg 
JESSIE ST. JAM ES 
TRAS Richard P. Trasborg 
NIB-TO-CM3 CON VER S ION S I 

STEVEPDX Steve Ricketts 

RASCAN 4096 MOD-TE ST IMAGES 
LLEMMART Michael Trammell 

Utilities & Applications 
CGP115 HSCR EEN 2 DUMP, SHAR EW ARE 
DA VIDSHAM David Sham 
CF83DEMO,V.l.01: FORTH-83 DEMO 
MDJOHNSON M. David Johnson 
EARTH QUIZ 
GA YCRA WFORD Gay Crawford 
DSX FER1 3.BAS 
LLEMMART Michael Trammell 
WE SFI LE S. ZIP 
WESTILSON Wesley Tilson 
CF83DEMO: 1983 STD. FORTH DEMO. 
MDJOHNSON M. David Johnson 
COCO TOOLS DEMO V1.1 
CERCOMPB ILLV Bill Yergona 

Games 
CHESS KEEPER VER 1 .3 

MAC TO CM3 CONVERSION 
DRILLMASTER Johnny Williams 
CAPELLA DEFEN SE (CC1/2/3) 

RICKMAC Richard McNabb LLEMMART Michael Trammell 
TP20 -G IF UEOF PATCH UTILITY 
LLEMMART 
TWIN S- B 
TRAS 
MTCAM2D 
LLEMMART 
BELTS 
TRAS 
TENNIS01 
TRAS 
MELANIE GRIFFITH 
LLEMMART 
TWINS 
TRAS 

Michael Trammell Music & Sound 
LYRA ROCK TUNES 

Richard P. Trasborg MICHAELJN Mike Nelson 

Michael Trammell Product Reviews & Announcement 

Richard P. Trasborg 
DOCS FOR DSDISK#1-4, BY MR.DAVID 

Richard P. Trasborg 
EXPLOITATION 
Michael Trammell 

Richard P. Trasborg 

DA VIDSHAM David Sham 

Telecommunications 
DELPHITERM 4.1 PATCHES 
CL YDEJ Clyde Johnson 

GRANITE COMPUTER SYSTEMS 
MODEMS 
NEW %00 Baud V.l2/V.42/V.42bis data modems. MNP1-5+LAPM. 
Error Con-ection and data c:orr"f'I""SSioo (much higher effectM> throughput -as much as 
38400 Baud). External - call f<>< price 

NEW PRICE 2400 Baud V.42/V.42bis data modems. MNP1-5+LAPM. . 
Error conectioo and data compressioo (much higher effective throughput- as much as 
9600 Baud). Extern:al $169 (+$7 S&H). 

NEW PRODUCT %00 Baud Send/Receive Fax modems. 
Sen<Weceive text/graphics files ~ your oomputer/any Fax machine in the world. Full 
2400 Baud data modem capabilitiy. 
Includes software. Extern:al $159/lntemal $149 (+$5 S&H) 

NEW PRICE %00 Baud Sendfax modems. 
Send text/graphics files from your computer to any Fax machine in the world. Full 2400 
Baud data modem capability. Includes sotware. External $129/lntern:al $119 (+$5 S&H) 

NEW PRICE 2400 Baud Data modems Extern:al $109/lntemal $99 (+$5 S&H) 

These are all high quality modems made by Zoom Telephonics in the USA. Fully Hayes 
compatible. Two year mfg warnnty. Software available. 

S&H Canada (Air PP and Ins) V.32, V.42/V.42bis $12.00 Sendfax/Data $8.00 

GCS FILE TRANSFER UTILITIES- Version 3.0 
The GCS File T ransler Utilities provide a simple and quick method to transfer text/binary 
files ~ a variety of floppy disk fonnats. 

Commands PC, RS, FLEX disks: Dir, Dump, Read, Write 
PC disks: Rename, Delete, Forrmt 

Handles most 5.25 and 3.5 lormots. Any level sub-directories (PC). Binary files. Use 
pipes lor multiple file transfers. Multi-Vue version can be used under Multi -Vue or as 
stand alone Shell commands. 

Requires OS-9 L2 lor COCO 3, L1 lor COCO 1 or 2. 2 driws (one can be har<Vramdisk, 
one floppy 40 T DO OS). Multi-Vue lor Multi-Vue version. SDISKJ br COC03- SDISK 
lor COCO 1 or 2. Multi-Vue versioo $54.95 Standard version $44.95 

V3.0 updates (provide disk number) $15.00 
D.P. Johnson Software SDISK or SDISKJ $29.95 L 1+L2 Utils $75.00 

Shipping and handlling -any software $2.00 U.S.A., $3.00 Canada 
Orden must J:>e prepaid or COD. VISA/MC accepted. COD is additional. 

571 Center Road, Hillsboro, NH 03244 USA 
(603) 464-3850 

OS-91• a ndemartc of Miaow.,. Sy.wnt eo.por.tion and Mo4orola, Inc. 
MS.IXlS ito ndomod< <>I Mkoooolo Cotp. FLEX lo • ondomorlc <>ITSC, Inc. 
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Artificial intelligence is just a stone's throw away 
'I . 

The Assembly Line 
\ 

The Ga1ne of Mill 

T 
he game of Mill is several 
thousand years old, making it 
one of the earliest games 
played by humans. It's fitting 
that we should update this 

ancient game of skill using modem com
puters. The objective of the game is to 
remove and capture your opponent's stones 
until you have taken at least half of them. 
After reading descriptions of the game, I've 
made some modifications to it, adding an 
element of chance. 

Mill involves two rows of eight boxes 
thatarenumberedsequentiallyfrom 1 to 16 
as shown in Figure 1. One player controls 
each row. Each box is filled with three, four 
or five stones. The first player picks up all 
the stones from one of his eight boxes and 
puts one into each next-higher numbered 
box (after Box 16, continue with Box 1), 
until he runs out of stones. This increases 
the total number of stones in each of those 
boxes by one. 

Bill Nee bucked the snowbird trend by retir
ing to Wisconsin from a banking career in 
Florida. The success of his 13-part series, 
"Machine Language Made BASIC" (July 
1988 to July 1989), prompted him to con
tinue writing articles about Color Com
puter machine-language programming. You 
may contact Bill at Route 2, Box 216C, 
Mason, WI 54856-9302, (715) 746-2952 . 
Please include an SASE when requesting a 
reply. 

20 THE RAINBOW January 1992 

by William P. Nee 

If there are exact) y two or three stones in 
the last box affected, and if that box is one 
of the opponent's boxes, the player cap
tures the stones in that box. If this happens, 
he may then remove the stones from the 
next to last box if it, too, contains exactly 
two or three stones and is on the opponent's 
row. This continues until the player can no 
longer take any stones, at which point it 
becomes the other player's tum. 

The first player to capture more than half 
of the original number of stones wins the 
game. Another way to win is to remove all 
of your opponent's stones in one move. If a 
player moves all stones to the other side and 
still has none on his next tum, he must pass. 

The Program 
I wrote Mill without using the graphics 

screens. This is in response to a number of 
letters I've received from people wanting 
games that can be played on computers 
with less memory - this program runs in 
16K. The program also shows different 
ways of printing variables, messages, and 
registers from within machine language, 
another subject requested in a lot of letters. 

During play, the computer controls the 
top row of boxes and you control the bot
tom. There are three skill levels. In the 
easiest level, the computer makes a random 
move about 75% 9fthe time. At the hardest 
level, the computer evaluates its choice 
75% of the time. You always start first. 

The machine-language program shown 

in Listing 2 calls several macros at the 
beginning. While I could have written them 
as subroutines, these macros make the 
program flow easier to follow. Where nec
essary, the macros save values in certain 
registers. 

The BOARD macro sets up the playing 
board and prints box numbers 16 through 9 
starting at Location $0424 and box num
bers 1 through 8 starting at $04A4. CSCORE 
and HSCORE print the computer's score and 
human player's score, respectively, on the 
board. The UPDATE macro prints the number 
of stones currently in each block. 

RANDOM puts three, four or five stones in 
each block. CRANDOM picks a random com
puter move (between 8 and 15) for boxes 9 
through 16. INPUT checks the human 
player's move for boxes 1 through 8, deter
mines if there are stones in the block, and 
prints the move if it is legal. DELAY slows the 
updating as stones are moved. If it's too 
slow for you, remove lines 1400 through 
1410 or use the high-speed poke. Macro 
WHICH allows you to choose the skill level. 

The actual program starts at Line 1750. 
After you pick the skill level, the program 
displays the board and prompts you to make 
a move. When you attempt a move, the 
program first checks to see if you can move 
(lines 1930 through 2030). If you can move, 
the stones are redistributed (lines 2080 
through 2150). Lines 2170 through 2240 
remove any captured stones. If you've 
captured more than half of the original 



number of stones or removed all the com- the trial array, is transferred to another trial I chose a more conservative approach. 
puter's stones, you win the game (lines array, ARRAYH (lines 3240 through 3340). The program checks to see which possible 
2250 through 2390). The stones are removed from the first box, move has the lowest player score (will 

After checking to make sure the com- redistributed and, if possible, captured (lines capture the least stones). If more than one 
puter can make a move (lines 2510 through 3350 through 3550). Any captured stones move has this same score, the program 
2630), the program gives the computer a increase the human 's trial score for the checks to see which one would result in the 
tum. But, how do we make the computer computer's original box. This continues highestcomputerscore(lines3690through 
think? The general solution is to evaluate until all eight possible moves by the human 4200). This means that even ifthe computer 
all possible moves, assign a score to each player have been checked. The program could capture several of your stones, it 
move, then pick the .------------------------------------, would move one of 
best one. I went one its stones just to avoid 
level deeper than having it captured. 
this: After studying Of course, each skill 
each possible move level uses some ran-
it can make, the com- " dom moves, so some 
puter checks each 2 3 4 5 6 7 8 · computer choices 
possible move by the may surprise you. 
human player, as- After entering the 
signing a score to program listing , 
each one. At this che~k for errors by 
level, the computer entering A/NO/NS/ 
must evaluate 64 (8 WE. Save the source 
times 8) complete code using W 
moves. (If you MILL.SRC , and as-
wanted to go two semble it using A 
levels deeper, the 16 15 14 13 12 11 10 9 MILL.BIN /NS/ WE. 
computer would Figure 1: Game Layout Listing 1 is a short 
have to check 4096 BASIC routine that 
moves! Imagine loads the machine-
evaluating all possible moves up to the end 
of the game each time the computer takes a 
tum.) 

This type of reasoning requires an addi
tional array at each level to hold the trial 
moves. Line 2840 starts the computer's 
evaluation by clearing the scores for the 
first box. The number of stones in each box, 
which is stored in ARRAYB, is now trans
ferred to a trial array, ARRAYC (lines 2930 
through 2980). The stones for the box are 
removed and distributed (lines 2990 through 
3070). If any stones can be captured, they 
are added to the computer's trial score for 
that box (lines 3080 through 3220). 

Now all the player's moves are evalu
ated based on the trial move the computer 
just made. The box information for ARRA YC, 

I 16K Disk 

Listing 1: MI LLDRV 

1 'THE ASSEMBLY LINE 
2 'WRITTEN BY WILLiAM P. NEE 
3 'COPYRIGHT (C) DECEMBER 1991 
4 'BY FALSOFT, INC. 
5 'RAINBOW MAGAZINE 
10 PMODE0:PCLEAR1 
20 CLEAR 200,&H3000-1 
30 IF PEEK(&H3000l<>189 THEN LOA 
DM"MILL":POKE&MFF~.0 
40 X-RND(-TIMER) 
50 EXEC &H3000:PRINT 
60 PRINT"THANK'S FOR THE MEMORIE 
S" 
70 GOTO 70 

then checks the next possible computer 
move and evaluates all eight corresponding 
player moves. In this way, the computer 
checks all eight of its choices (lines 3560 
through 3670). 

When this routine ends, there are eight 
computer scores for each computer box (9 
through 16), showing the number of stones 
the computer removed, and eight scores for 
those same boxes showing the number of 
stones you could capture for each computer 
move. What the computer does with this 
information dictates how the game will be 
played. We could, for example, have the 
program subtract the two scores for each 
box and pick the highest (best) one. But this 
could result in a win for the player if more 
than half the original stones were captured. 

Listing 2: MILL. ASM 

00100 BOARD MACRO 
00110 LDU 4tBLOCKS 
0012'4 LDX #$424 
00130 LDA #8 
00140 \.A PSHS A 
00150 LDD ,U++ 
00160 STD , X++ 
00170 LEAX l,X 
00180 PULS A 
00190 DECA 
00200 BNE \.A 
00210 LDX #$4A4 
00220 LDA #8 
00230 \.B PSHS A 
00240 LDD ,U++ 
00250 STD ,X++ 

language program. Enter Listing 1 and save 
it as MILL. BAS. Now enter RUN "MILL" and 
watch how the computer plays. 

Some modifications you could make 
include changing the random factors in 
each skill level, evaluating the possible 
moves down to four levels , picking the 
move giving the best overall score, and 
converting the program for the graphics 
screen (perhaps using a joystick to pick 
your move). 

Next time I'll update my very first black
and-white cqmputer game for the CoCo, 
adding some color and speeding it up. Until 
then, if you have any questions about ma
chine language or suggestions for future 
articles, please write and let me know. 0 

00260 LEAX l,X 
00270 PU LS A 
00280 DECA 
00290 BNE \. B 
00300 ENDM 
00310 
00320 CSCORE MACRO 
00330 PSHS D 
00340 LDD #$405 
00350 STD $88 
00360 LDX 4tMSG1 
00370 JSR $B99C 
00380 LDB TC 
00390 CLRA 
00400 JSR $BDCC 
00410 PULS D 
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00420 ENDM 01190 \.A JSR [$A000] 01960 BNE HPICK 
00430 01200 CMPA #' 1 01970 DECA 
00440 UPDATE MACRO 01210 BLO \.A 01980 BPL HM1 
00450 PSHS D 01220 CMPA #'8 01990 LDD #$524 
00460 LDA #16 01230 BHI \.A 02000 STD $88 
00470 LDY /tARRAYB 01240 SUBA #' 1 02010 LDX #MSG8 
00480 LDX /fLOC 01250 TST A,Y 02020 JSR $B99C 
00490 \.B PSHS A 01260 BEQ \.A 02030 LBRA CMOVE 
00500 LDU ,X++ 01270 ADDA #' 1 02040 • 
00510 STU $88 01280 JSR . [$A002] 02050 HPICK INPUT 
00520 PSHS X 01290 SUBA #' 1 02060 UPDATE 
00530 LDB , Y+ 01300 LDB A,Y 02070 DELAY 
00540 CMPB lt9 01310 STB v 02080 HP1 LDY #ARRAYB 
00550 BHI \.A 01320 CLR A,Y 02090 INCA 
00560 LDA #32 01330 ENDM 02100 ANDA #15 
00570 JSR [$A002] 01340 02110 INC · A,Y 
00580 \.A CLRA 01350 02120 UPDATE 
00590 JSR $BDCC 01360 DELAY MACRO 02130 DELAY 
00600 PU LS X 01370 LDX #0 02140 DEC v 
00610 PULS A 01380 \.A LEAX -l,X 02150 LBNE HP1 
00620 DECA 01390 BNE \.A 02160 
00630 BNE \.B 01400 \.B LEAX -l,X 02170 HTAKE CMPA #8 
00640 PULS D 01410 BNE \ . B 02180 LBLO CMOVE 
00650 LDY /tARRAYB 01420 ENDM 02190 LDB A,Y 
00660 ENDM 01430 02200 CMPB #1 
00670 01440 WHICH MACRO 02210 LBEQ CMOVE 
00680 HSCORE MACRO 01450 LDD #$42A 02220 CMPB lt3 
00690 PSHS D 01460 STD $88 02230 LBH I CMOVE 
00700 LDD #$4C8 01470 LDX #TITLE 02240 CLR A,Y 
00710 STD $88 01480 JSR $B99C 02250 · ADDB TH 
00720 LDX #MSG2 01490 LDD /f$445 02260 STB TH 
00730 JSR $B99C 01500 STD $88 02270 UPDATE 
00740 LDB TH 01510 LDX #WHICH0 02280 HSCORE 
00750 CLRA 01520 JSR $B99C 02290 DELAY 
00760 JSR $BDCC 01530 LDD #$467 0<.300 CMPB TT 
00770 PULS D 01540 STD $88 02310 LBHS HWIN 
00780 ENDM 01550 LDX /fWHICH1 02320 DECA 
00790 01560 JSR $B99C 02330 ALLZ LDB #15 
00800 RANDOM MACRO 01570 LDD #$48A 02340 AZ1 TST B,Y 
00810 CLR $6 01580 STD $88 02350 LBNE HTAKE 
00820 CLR TC 01590 LDX #WHICH2 02360 DECB 
00830 CLR TH 01600 JSR $B99C 02370 CMPB It? 
00840 CLR TT 01610 LDD /f$4AD 02380 BHI AZl 
00850 LDY /tARRAYB 01620 STD $88 02390 LBRA HWIN 
00860 LDA #16 01630 LDX #WHICH3 02400 
00870 \.A PSHS A 01640 JSR $B99C 02410 CMOVE LDX #$540 
00880 LDB lt3 01650 \.A JSR [$A000] 02420 LDA #96 
00890 JSR $BC7C 01660 CMPA #' 1 02430 LDB #96 
00900 JSR $BF1F 01670 BLO \.A 02440 CCLEAR STA ,X+ 
00910 JSR $B3ED 01680 CMPA #'3 02450 DECB 
00920 ADDB #2 01690 BHI \.A 02460 BNE CCLEAR 
00930 STB , Y+ 01700 SUBA #$30 02470 LDD /f$540 
00940 ADDB TT 01710 STA GAME 02480 STD $88 
00950 STB TT 01720 ENDM 02490 LDX #MSG4 
00960 PULS A 01730 02500 JSR $B99C 
00970 DECA 01740 ORG $3000 02510 LDY #ARRAYB 
00980 BNE \.A 01750 START JSR $A928 02520 LDA #15 
00990 LSR TT 01760 WHICH 02530 LDB #8 
01000 INC TT 01770 RANDOM 02540 CMl. TST A,Y 
01010 ENDM 01780 JSR $A928 02550 BNE CGAME 
01020 01790 BOARD 02560 DECA 
01030 CRAND MACRO 01800 CSCORE 02570 DECB 
01040 CLR $6 01810 UPDATE 02580 BNE CM1 
01050 LDY #ARRAYB 01820 HSCORE 02590 LDD /t$564 
01060 \.A LDB #8 01830 HMOVE LDX /t$500 02600 STD $88 
01070 JSR $BC7C 01840 LDA lf96 02610 LDX #MSG8 
01080 JSR $BF1F 01850 LDB lf60 02620 JSR $B99C 
01090 JSR $B3ED 01860 HCLEAR STA ,X+ 02630 LBRA HMOVE 
01100 ADDB It? 01870 DECB 02640 
01110 TST B,Y 01880 BNE HCLEAR 02650 CGAME LDB /tl00 
01120 BEQ \ . A 01890 LDD /t$500 02660 CLR $6 
01130 PSHS B 01900 STD $88 02670 JSR $BC7C 
01140 INCB 01910 LDX /tMSG3 02680 JSR $BF1F 
01150 ENDM 01920 JSR $B99C 02690 JSR $B3ED 
01160 01930 LDY #ARRAYB 02700 LDA GAME 
01170 INPUT MACRO 01940 LDA It? 02710 CMPA lt3 
01180 LDY #ARRAYB 01950 HM1 TST A,Y 02720 BEQ HARD 
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02730 CMPA #2 03490 BEO HDONE 04250 CLRA 
02740 BEO MEDIUM 03500 CMPB #3 04260 JSR $BDCC 
02750 EASY CMPB #25 03510 BHI HDONE 04270 DELAY 
02760 LBHS NEWR 03520 LOA c 04280 . PU LS A 
02770 BRA CPICK 03530 LOU #SH 04290 LOB A,Y 
02780 MEDIUM CMPB #50 03540 ADDB A.U 04300 CLR A.Y 
02790 LBHS NEWR 03550 STB A.U 04310 STB v 
02800 BRA CPICK 03560 LOA XH 04320 UPDATE 
02810 HARD CMPB #75 03570 DECA 04330 DEUY 
02820 LBHS NEWR 03580 CMPA it? 04340 en INCA 
02830 03590 BHI CL6 04350 ANDA #15 
02840 CPICK LOY #ARRAYB 03600 HDONE LOA H 04360 INC A.Y 
02850 LOA if8 03610 INCA 04370 UPDATE 
02860 CL8 STA c 03620 CMPA #7 04380 DELAY 
02870 LOX #SC 03630 BLS CL7 04390 DEC v 
02880 LOU ifSH 03640 COONE LOA c 04400 LBt-IE en 
02890 CLR A,X 03650 INCA 04410 CMPA it? 
02900 CLR A,U 03660 CMPA #15 04420 LBHI HMOVE 
02910 TST A,Y 03670 LBLS CL8 04430 CT2 TSTA 
02920 LBEO COONE 03680 04440 LBMI HMOVE 
02930 LOU ifARRAYC 03690 CEVAL LOB #8 04450 LOB A,Y 
02940 LOB #15 03700 LOX #SC 04460 CMPB #1 
02950 Cll LOA B.Y 03710 LOU #SH 04470 LBEO HMOVE 
02960 STA B,U 03720 CEl TST B,X 04480 CMPB if3 
02970 DECB 03730 BNE CE2 04490 LBHI HMOVE 
02980 BPL Cll 03740 TST B.U 04500 CLR A.Y 
02990 LOA c 03750 BNE CE2 04510 ADDB TC 
03000 LOB A,U 03760 !NCB 04520 STB TC 
03010 CLR A.U 03770 CMPB #15 04530 UPDATE 
03020 STB v 03780 BLS CE1 04540 CSCORE 
03030 C L2 INCA 03790 BRA NEWR 04550 DELAY 
03040 ANDA #15 03800 CE2 LOB #8 04560 CMPB TT 
03050 INC A,U 03810 LOY #ARRAYB 04570 BHS CWIN 
03060 DEC v 03820 CE3 TST B.Y 04580 DECA 
03070 BNE CL2 03830 BNE CE4 04590 LOB #7 
03080 CMPA #7 03840 !NCB 04600 CT3 TST B,Y 
03090 BHI HUMAN 03850 BRA CE3 04610 LBNE CT2 
03100 CL3 STA XC 03860 CE4 LOA B,X 04620 DECB 
03110 . LOB A,U 03870 STA c 04630 BPL CT3 
03120 CMPB #1 03880 LOA B.U 04640 BRA CWIN 
03130 BEO HUMAN 03890 STA H 04650 
03140 CMPB if3 03900 STB MOVE 04660 HW1N LDD #$524 
03150 BHI HUMAN 03910 CE4A TST B,Y 04670 STD $88 
03160 LOA c 03920 BEO CES 04680 LOX #MSG6 
03170 LOX ifSC 03930 LOA B,U 04690 JSR $B99C 
03180 ADDB A,X 03940 CMPA H 04700 LDD if$540 
03190 STB A,X 03950 BHS CES 04710 BRA CW1 
03200 LOA XC 03960 STA H 04720 
03210 DECA 03970 LOA I B.X 04730 CWIN LDD #$564 
03220 BPL CL3 03980 STA c 04740 STD $88 
03230 03990 STB MOVE 04750 LOX #MSG7 
03240 HUMAN CLRA 04000 CES !NCB 04760 JSR $B99C 
03250 C L7 STA H 04010 CMPB #15 04770 LDD #$580 
03260 LOU #ARRAYC 04020 BLS CE4A 04780 CW1 STD $88 
03270 TST A,U 04030 LOB #8 04790 LOX #MSG9 
03280 BEO HDONE 04040 CE6 LOA B,U 04800 JSR $B99C 
03290 LOX #ARRAYH 04050 CMPA H 04810 CW2 JSR [$A000] 
03300 LOB #15 04060 BNE CE7 04820 BEO CW2 
03310 CL4 LOA B,U 04070 LOA B.X 04830 CMPA if' N 
03320 STA B,X 04080 CMPA c 04840 LBNE START 
03330 DECB 04090 BLS CE7 04850 RTS 
03340 BPL CL4 04100 STA c 04860 
03350 LOA H 04110 STB MOVE 04870 BLOCKS FOB $3136 
03360 LOB A.X 04120 CE7 !NCB 04880 FOB $3135 
03370 CLR A,X 04130 CMPB #15 04890 FOB $3134 
03380 STB v 04140 BLS CE6 04900 FOB $3133 
03390 CLS INCA 04150 LOB MOVE 04910 FOB $3132 
03400 ANDA #15 04160 TST B,Y 04920 FOB $3131 
03410 INC A.X 04170 BEO NEWR 04930 FOB $3130 
03420 DEC v 04180 PSHS B 04940 FOB $8039 
03430 BNE CLS 04190 !NCB 04950 FOB $8031 
03440 CMPA #8 04200 BRA CTAKE 04960 FOB $8032 
03450 BLO HDONE 04210 04970 FOB $8033 
03460 CL6 STA XH 04220 NEWR CRAND 04980 FOB $8034 
03470 LOB A,X 04230 04990 FOB $8035 
03480 CMPB ifl 04240 CTAKE LOY ifARRAYB 05000 FOB $8036 
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05010 FOB 
05020 FOB 
05030 ARRAYS RMB 
05040 ARRAYC RMB 
05050 ARRAYH RMB 
05060 sc RMB 
05070 SH RMB 
05080 TC RMB 
05090 TH RMB 
05100 TT RMB 
05110 v RMB 
05120 c RMB 
05130 H RMB 
05140 XC RMB 
05150 XH RMB 
05160 MOVE RMB 
05170 GAME RMB 
05180 MSG1 FCC 
' S SCORE - I 
05190 FCB 
05200 MSG2 FCC 
RE - I 
05210 FCB 
05220 MSG3 FCC 
E - I 
05230 FCB 
05240 MSG4 FCC 
I 
05250 FCB 
05260 MSG5 FCC 

I 
05270 FCB 
05280 MSG6 FCC 
! I 
05290 FCB 
05300 MSG7 FCC 
I 
05310 FCB 
05320 MSG8 FCC 
I 
05330 FCB 
05340 MSG9 FCC 
THER GAME <YIN> ? 
05350 FCB 
05360 TITLE FCC 
MILL/ 
05370 FCB 
05380 WHICH0 FCC 
ANT TO PLAY -/ 
05390 FCB 
05400 WHICH1 FCC 
05410 FCB 
05420 WHICH2 FCC 
M/ 
05430 FCB 
05440 WHICH3 FCC 
05450 FCB 
05460 
05470 LOC FOB 
05480 FOB 
05490 FOB 
05500 FOB 
05510 FOB 
05520 FOB 
05530 Fo·s 
05540 FOB 
05550 FOB 
05560 FOB 
05570 FOB 
05580 FOB 
05590 FOB 
05600 F~ 
05610 FOB 
05620 FOB 
05630 END 

$8037 
$8038 
16 
16 
16 
16 
16 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I COMPUTER 

0 
I YOUR SCO 

0 
I YOUR MOV 

0 
I MY MOVE 

0 
I THINKING 

0 
I YOU WIN! 

0 
I I WIN! ! 

0 
I NO MOVE 

0 
? PLAY ANO 

0 
I GAME OF 

0 
I DO YOU W 

0 
I 1> EASY I 
0 
I 2> ME DIU 

0 
I 3> HARD/ 
0 

$484 
$487 
$48A 
$480 
$490 
$493 
$496 
$499 
$459 
$456 
$453 
$450 
$440 
$44A 
$447 
$444 
START 

tr:'l 

___ ________ Zip ______ _ 

0 Payment Enclosed, or 0 Charge to: 
0 VISA 0 MasterCard 0 American Express 

Account Number ---=-------------
Card Exp. Date _ _ Signature __________ _ 

0 The Rainbow Book of Simulations (first) 
ORainbow Simulations Tape (first) 
0 First Simulations Package 
OThe Second Rainbow Book of Simulations 
0 Second Rainbow Simulations Tape 
0 Second Rainbow Simulations Disk 
0 Second Simulations Package with Tape 
0 Second Simulations Package with Disk 
0 The Complete Rainbow Guide to OS-9 
0 Rainbow Guide to OS-9 Disk Set (2 disks) 
0 Rainbow Guide to OS-9 Package 
0 The Windows & Applications Disk for 

The Complete Rainbow Guide 

$~$ 3.50 -
$_..9:9S' $ 3.50 -
$~ $6.00 -
$_..9:9S' $ 4.95 -
$~ $ 4.95 __ 

$.w:9s $ 4.95 - 
$.w.W $ 8.95 -
$20:96 $ 8.95 -
$1-9:95 $12.95 - 
~ $19.95 _ _ 

W:9s $29.95 --

to OS-9 Level II , Vol. I $19.95 
0 The Rainbow Book of Adventures (first) $~ $ 2.00 == 
0 Rainbow Adventures Tape (first) $.A':'9s $ 2.00 __ 
0 First Adventure Pa,ckage ~ $ 3.50 __ 
OThe Second Rainbow Book of Adventures $;.a:9s $ 6.95 
0 Second Rainbow Adventures Tape $J.3:95 $ 6.95 
0 Second Adventure Package $~ $11.95 _ _ 
0 The Third Rainbow Book of Adventures $~ $ 6.95 __ 
OThird Adventures Tape $~ $ 6.95 
OThird Adventures Disk Set (2 disks) $~ $ 7.95 _ _ 
OThird Adventure Package with Tape $~ $11.95 
OThird Adventure Package with Disk $26:90 $12.95 --
OThe Fourth Rainbow Book of Adventures $'UY.95 $ 7.95 == 
0 Fourth Adventures Tape $~ $ 6.95 __ 
0 Fourth Adventures Disk $:1.4:95 $11.95 
0 Fourth Adventure Package with Tape $zrulo $13.90 
0 Fourth Adventure Package with Disk $25:90 $18.90 
0 A Full Turn of the Screw $19.95 
O lntroductory Guide to Statistics $--6:95 $ 2.95 _ _ 
O Guide to Statistics Tape or Disk (indicate choice)$--5':95 $ 2.95 __ 
0 Guide to Statistics Package $'12:90 $ 4.95 

(indic<tte choice of tape or disk) 
Add $2 per book Shipping and Handling in U.S. 
Outside U.S., add $4 per book 
Kentucky residents add 6% sales tax 
Canadian residents add 7% GST 

(Allow 6 to 8 weeks for delivery) 

January 1992 THE RAINBOW 25 



-: M-

Manipulate disk files with ease 

\ 

Directory Helper 
0== 

D 
isk drives provide an excel

. lent way to store lots of data 
quickly. However, as anyone 
who uses them knows, it takes 
only a few weeks to end up 

with a bunch of cluttered disks. This is true 
regardless ofthe operating system you may 
be using. 

Clearly the solution is to be careful and 
organize your files on disk so you know 
where they are. I wrote Direct Help to aid 
this process. This utility for the CoCo 3 
allows you to manipulate files with ease. It 
gives you the ability to see a wide directory 
and to use wildcards for directories , copy
ing and deleting. 

Program Operation 
When you run Direct Help , the Main 

menu appears, showing you icons for the 
different options. Use the up and down 
arrow keys to move the "mouse" cursor to 
the icon for the option you want, then 
press ENTER. . 

The first option on the menu is Wide 

Kathy Rumpel lives in Arcadia, Wis
consin, where she works as a com
puter operator. In 
addition to pro
gramming, she 
enjoys sports 
and drumming. 
Kathy can be 
contacted at 
Route 1 ,Box67-A , 
Arcadia, WI 54612, 
(608) 323-7046. Please 
include an SASE when re
questing a reply. 
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Directory. With thi s option you can print a 
directory listing of the disk in Drive 0 on the 
screen or printer. The filenames are printed 
three across, and the number of free gran
ules is given at the end of the listing. 

If you tell the program to send the listing 
to the printer, you get a chance to name the 
directory . This can help you identify which 
hardcopy goes with which disk. Initially, 
Direct Help is set for a printer speed of 2400 
baud. If your printer requires a different 
speed, adjust Line 52 accordingly. . 

The second menu option is Wild List. 
This option gives you the ability to list files 
according to the beginning characters of the 
filename or the filename extension. 

Wild Copy, the third option, allows you 

to copy files from one disk to another, using 
the same wildcard setup described for Wild 
List. As each file is copied, its name is dis
played onscreen. If no matching filenames 
are found, no files are copied. As written , 
the program is designed to use only Drive 0, 
making it useful for people with only one 
disk 'drive. If you have a two drive system, 
change lines 111 and 113 as follows: 

111 F1$=N$(Nl+"."+E$(N)+":O":F2$ 
=N$(Nl+"."+E$(N)+":1":COPY F1$ T 
0 F2$ 
113 REM DELETE 

Wild Delete also works with wildcards, 
allowing you to delete unnecessary files or 
files you have copied to other disks. As 

each file is deleted , its name is dis
played. 

To help make sure no files are in
advertently affected, it is wise to 
use Wild List with the wildcards 
you want before you use Wild 
Copy or Wild Delete. Once you 
have a list, you ' II be able to tell 
if any wanted files might acci-

dentally be deleted. Then 
you can choose a differ
ent wildcard scheme if 
necessary. 

The final option on 
the menu is Exit. When 

it is selected, Direct 
Help returns you to 

BASIC. 

I hope you find 
Direct Help use
ful when organ
izing your disk 
files. 0 



The Listing: DIRECT 

1 'DIRECT HELP 
2 'WRITTEN BY KATHY RUMPEL 
3 'COPYRIGHT (C) JANUARY 1992 
4 'BY FAL SOFT, INC 

14 HPRINTCi8,0),"** DIRect HELP 
**":HPRINT(19,23),"BY: Kathy Rum 
pel" 

20 CURSOR$="S4H4L2D4L8G4L4G3NL5B 
E3BR4F4R8D4R2E6U4H2" 
21 H=55:V=20 

5 'RAINBOW MAGAZINE 
6 RGB:PALETTE0,57:PALETTE2,8:POK 
E &HFF9A,57:POKE 65497,0 

15 HDRAW"BM80,10;C8S8BD4D8R12U8L 
12BD2BRR3BRR3BRR2BD2L2BLL3BLL3BD 
2R3BRR3BRR2":HPRINTC20,4),"WIDE 
DIRECTORY" 

22 HDRAW"BM=H;,=V;C2"+CURSOR$:HP 
AINT(55,V+5),2,2 , , 
23 I$=INKEY$ :I F I$="" . T~~~ ·23 
24 IF I$=CHR$(10) THEN HDRAW"BM= 
H; ,=V;C0"+CURSOR$:HPAINT(55,V+5) 
,0,0:V=V+35 

7 HSCRE EN2 : POKE &HFF9A,57:HCOLOR 
2,0 
8 CLEAR1500:0=0:Z=0:FI=0:S1$=STR 
ING$(10," "):S2$=STRING$(9," ") : 

16 HDR~W"BM80,45;C8S8BD2BRGDFREU 
HLR8FD2L8D5BDBRR7U7BD7DGL7EUHLGD 
FRBR2BU3R4BUL4BUR4BUL4BUR4BUL4": 25 IF I$=CHR$(94) THEN HDRAW"BM= 

H;,=V;C~"+CURSOR$:HPAINT(55,V+5) 
,0,0:V=V-35 

HPRINTC20,8), "WILD LIST" 
X1~75:Y1=7:X2=110:Y2=42 
9 HLINECX1,Y1) -(X2,Y2),PS ET,B 

17 HDRAW"BM80,80;C8S8BD4D9R4U9L4 
BR8D9R4U9L4":HPRINTC20,12),"WILD 26 IF I$=CHR$(13) THEN GOTO 30 

27 IF V>160 THEN V=160 COPY" 10 HLINE(X1,Y1+3 7)-(X2,Y2+35),PS 
ET,B 
11 HLINECX1,Y1+72)-(X2,Y2+70),PS 
ET,B 
12 HLINEC X1,Y1+107) -(X2,Y2+105), 
PSET,B 

18 HDRAW"BM80,115;C8S8BD2DRDRDRD 
RDRD2LGD2FR2EU2HLBU2R4GD2FR2EU2H 
L2BL3ULULULULULU":HPRINT(20,16), 
"WILD DELETE" 

28 IF V<20 THEN V=20 
29 GOT022 
30 POKE65496,0:WIDTH80:PALETTE0, 
63:PALETTE8,0:CLS1 

13 HLINE(X1,Y1+142)-(X2,Y2+140), 
PSET,B 

19 HDRAW"BM80,150;C8S8BD3BR2D10B 
R8U4BLS4LDLULURURDRDBR2S8U6L8":H 
PRINT(20,20),"EXIT" 

31 IF V=20 THEN PICK=1 
32 IF V=55 THEN PICK=2 
33 IF V=90 THEN PICK=3 

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 of I/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, MLBASIC has features that offer flexibility 
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 l.O users and more. Revision 2.0 did away with all the in· 
compatibility problems that existed with revision l.O. 

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 compile 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 BASIC compiler for the COCO, fmd 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 1987RAlNBOW. 

< < < < ONLY ss995 > > > > 
COCO 3 WITH DISK REQUIRED -Add $4.00 Postage 

Check, !.l:oney Order or COD accepted 
Foreign orders use U.S. MONEY ORDERS only. 

WASATCHWARE 
7350 Nutree Drive 

Salt Lake City, Utah 84121 
Phone (801) 943-1546 

JB11JJP Tij tf ~ JBtU1P N)te 
P.O. Box 733 Maple Valley, WA 98038 

U.S. ORDER DESK : (800) 237-2409 
INT'L & TECHNICAL: (206) 432-1814 

This time of year comes and goes so quickly. Its been a busy year 
tor the CoCo, ~ilh new computers to!JO~·ilig in the footsteps of the 
CoCo J. We hope you have a lotto be thankful tor! Thanks tor 
lol'ing the CoCo, and tor choosing products from Burke & Burke. 

OS9 Software (* >= 256K; ** >= 512K required): 
WORLD CLASS CHESs• -- Use Cyrus Chess wl Level2 $29.95 
FILE SYSTEM REPACK. 1.1 -- Faster disk defragmenter $29.95 
FILE RECOVERY SYSTEM-- Helps rebuild crashed disks $24.95 
R. S. B.' -- Disk BASIC for Level 2 (BASIC ROM required). $39.95 
EZGEN 1.09 --Handy & powerful OS9 bootfile editor $19.95 
CYBERVOICE (SIW only)'-- Use SuperVoice wl Level2 $24.95 
PERTASCW --Multi-user scrambled letter word game. $19.95 
WILD & MV --Wildcard & move directory entry utilities. $19.95 
ZCLOCK- Continuous time I date display on Level 2 screen $9.95 

Affordable Color Computer Hardware: 
COCO XT -- Use PC hard drive wl CoCo ! OS9 SIW incl. $69.95 
COCO XT-RTC -- CoCo XT, plus HIW real-time clock. $99.95 
XT-ROM --Boots 059 from B&B hard disk automatically. $19.95 

/ .. coi1iNG .. F''oR CHRis'fi-1fis "osi:(' VERsioNs oF'.u'ioijp · 

.F.FlY9F?.I!.E: .. . I?'J,F!Ki:: ..... iX ... B.'J,.R.k.E: .. C!.S9. ... ?9F.I.VJARE: 

WA RESIDENTS ADD 8.2% SALES TAX. 
MasterCard & VISA accepted. U.S. COD's add $3.75. Min. U.S. 

shipping $4:00. Min. to C;111ada $5.00. Please allow 2 weeks for 
delive•y. Ovemight or 2nd- day available for in-stock items. 

Softvrare upgrades $5.00 each w/receipt, including U.S. shipping. 
Call or write for om· free catalog! 
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34 IF V- 125 THEN PICK=4 
35 IF V=l60 THEN PICK- S 
36 ON PICK GOTO 37,62,86,116,143 
37 'WIDE DlRECTORY 
38 ON ERR GOTO 5:0N BRK GOTO 5:C 
LS:LOCATE30,5:PRINT"**WIDE DIREC 
TORY**":LOCATE23,8:PRINT"l > SCRE 
EN Cor) 2> PRINTER? "; 
39 A$-INKEY$:IFA$=""THEN 39 
40 IF A$<"1" OR A$>"2" THEN 39 
41 ON VALCA$) GOSUB 43,51 
42 PRINT:PRINT TABC25);"Press an 
y key to return ... ";:EXEC44539:C 
LS:GOT05 
43 'SCREEN 
44 CLS:PRINT TABC29l;" Director 
y":PRINT 
45 FOR X=3 TO ll:GOSUB 145 
46 FOR N=0T07:IFLEFT$(N$CNl,ll<> 
CHR$(0) AND LEFT$(N$CNl,ll<>CHR$ 
~255) THEN GOSUB 48 
47 NEXT N:NEXT X:PRINT:PRINT:PRI 
NTO;" FileCsl";:PRINT" ";FREEC0 
);"granules free":0-0:RETURN 
48 O=O+l:Z=Z+l 
49 PRINT" ";N$ (N); " / ";E$(N);" 
";:IF Z-3 THEN PRINTS2$;:Z- 0:RE 

TURN 
50 PRINTS!$; :RETURN 
51 'PRINTER 
52 POKE 150.18:'2400 BAUD 
53 CLS:PRINT"DIRECTORY NAME: "· · 
l.INEINPUT ON$ 
54 CLS:PRINT"Directory sent to p 
rinter ... " 
55 PRINT#-2:PRINT#-2.TABC15);" 
Directory: ";DN$ :PRINT#-2 
56 FOR X-3TOll:GOSUB 145 
57 FOR N-0T07:IF LEFT$CN$CNl.ll< 
>CHR$(0) AND LEFT$CN$CNl,ll<>CHR 
$(255) THEN GOSUB 59 
58 NEXT N:NEXT X:PRINT#-2:PRINT# 
-2:PRINT#-2,0;" File(s)";:PRINT# 
-2, " ";FREEC0l;" granules free" 
:0=0:RETURN 
59 0-0+l:Z=Z+l 
60 PRINT#-2." " ;N$CN) ;" / ";E$CN 
);" ";:IF Z=3 THEN PR!~T#-2.S2$ 
;:Z=0:RETURN 
61 PRINT#-2.Sl$;:RETURN 
62 'WILD LIST 
63 ON BRK GOTO 64:0N ERR GOTO 64 
64 CLS:LOCATE30,5:PRINT"**WILD L 
IST**":LOCATE30,8:PRINT"l> BEGIN 
NING":LOCATE30,9:PRINT"2> EXTENS 
ION":LOCATE30,10:PRINT"3> MENU": 
LOCATE30,12: PRINT"SELECTION? "; 
65 A$=INKEY$:IFA$="" THEN 65 
66 IF A$<"1" OR A$>"3" THEN 65 
67 ON VAL(A$) GOSUB 69,77,85 
68 GOTO 64 
69 'BEGINNING 
70 CLS:LOCATE9,5:PRINT"List all 
files that begin with a certain 
letter or letters.":LOCATE20,10: 
PRINT"ENTER BEGINNING LETTER(S): 
";:LINEINPUTX$:LE-LENCX$l:CLS 

71 IF X$="" THEN GOTO 64 
72 FOR X=3TOll :GOSUB145 
73 FOR N-0T07:IF LEFT$(N$CNl,LEl 
=X$ AND LEFT$CN$CNl,ll<>CHR$(0) 
THEN PRINT TABC30); N$(N);" ";E 
$CNl:O- O+l:FI=FI+l 
74 IF FI=20 THEN PRINT:PRINT TAB 
C25l;"Strike a key to continue .. 
.":EXEC44539:PRINT :FI=0 
75 NEXTN:NEXTX:PRINT:PRINT TABC3 
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0);0;" File(s)":0- 0:FI=0 
76 PRINT:PRINT TABC25);"Press an 
y key to return ... ";:EXEC44539:R 
ETURN 
77 'E XTEN SION 
78 CLS:LOCATE18,5:PRINT"List all 
files with a certain extension" 

:LOCATE25,10:PRINT"ENTER EXTENSI 
ON: ";:LINEINPUTX$ : LE=LENCX$l:CL 
s 
79 IF X$- "" THEN GOTO 64 
80 FOR X=3TOll:GOSUB145 
81 FOR N- 0T07:IFLEFT$CE$(N),LEl= 
X$ AND LEFT$(N$CNl.ll<>CHR$(0) T 
HEN PRINT TABC30l;N$(N);" ";E$( 
Nl:O=O+l:FI=FI+l . 
82 IF FI=20 THEN PRINT:PRINT TAB 
C25);"Strike a key to continue .. 
.":EXEC44539:PRINT:FI=0 
83 NEXTN:NEXTX:PRINT:PRINT TABC3 
0);0;" File(s)":0-0:FI=0 
84 PRINT:PRINT TABC25);"Press an 
y key to return ... "; :EXEC44539:R 
ETURN 
85 CLS:GOT05 
86 'WILD COPY 
87 ON BRK GOTO 88:0N ERR GOTO 88 
88 CLS: LOCATE30,5:PRINT"**WILD C 
OPY**":LOCATE30,8:PRINT"l> BEGIN 
NING":LOCATE30,9:PRINT"2> EXTENS 
ION" :LOCATE30,10:PRINT"3 > MENU" : 
LOCATE30,12:PRINT"SELECTION? "; 
89 A$-INKEY$:IFA$- "" THEN 89 
90 IF A$<"1" OR A$>"3" THEN 89 
91 ON VALCA$) GOSUB 93,101,109 
92 GOTO 88 
93 'BEGINNING 
94 CLS:LOCATE9,5:PRINT"Copy all 
files that begin with a certain 
letter or letters.":LOCATE20,10: 
PRINT"ENTER BEGINNING LETTER(S): 
";:LINEINPUTX$:LE-LENCX$l:CLS 

95 IF X$="" THEN GOTO 88 
96 SOUND10,5 :PRINT:PRINT"INSERT 
SOURCE DISK AND PRESS ANY KEY TO 

BEGIN ... ":PRINT:EXEC44539 
97 FOR X=3TOll:GOSUB145 
98 FOR N-0T07 : IF LEFT$CN$CNl,LEl 
=X$ AND LEFT$(N$CNl.ll<>CHR$(0) 
THEN GOSUB110 
99 NEXTN:NEXTX:PRINT:PRINT TABC3 
0);0;" File(s) copied" :0-0 
100 PRINT:PRINT TABC25);"Press a 
ny key to returrr ... "; :EXEC44539: 
RETURN 
101 'EXTEN SION 
102 CLS:LOCAT E18,5:PRINT"Copy al 
l files with a certain extension 
" :LOCATE25,10:PRINT"ENTER EXTENS 
ION: ";:LINEINPUTX$:LE- LENCX$):C 
LS 
103 IF X$-"" THEN GOTO 88 
104 SOUND10,5:PRINT:PRINT"INSERT . 

SOURCE DISK AND PRESS ANY KEY T 
0 BEGIN . .. " :PRINT:EXEC44539 
105 FOR X=3TOll:GOSUB145 
106 FOR N- 0T07:IFLEFT$(E$CNl,LEl 
=X$ AND LEFT$(N$CNl,ll <>CHR$(0) 
THEN GOSUB110 
107 NEXTN:NEXTX:PRINT:PRINT TAB( 
30);0;" File(s) copied":0=0 
108 PRINT:PRINT TABC25);"Pres s a 
ny key to return . .. "; : EXEC44539: 
RETURN 
109 CLS:GOT05 
110 'COPY 
111 F$=N$CN)+"."+E$(N):COPY F$ 

112 PRINT:PRINT:PRINT TABC30l;N$ 
CNl;".";E$CNl;" copied" 
113 SOUND10,5:PRINT:PRINT"INSERT 

SOURCE DISK AND PRESS ANY KEY T 
0 CONTINUE ... ":PRINT:EXEC44539 
114 0=0+1 
115 RETURN 
116 'WILD DEL 
117 ON BRK GOTO.l18:0N ERR GOTO 
118 
118 CLS:LOCATE30,5:PRINT"**WILD 
DELETE**":LOCATE30,8:PRINT"l> BE 
GINNING":LOCATE30,9:PRINT"2> EXT 
ENSION~:LOCATE30,10:PRINT"3> MEN 
U":LOCATE30,12:PRINT"SELECTION? 

119 A$-INKEY$:IFA$- "" THEN 119 
120 IF A$<"1" OR A$>"3" THEN 119 
121 ON VALCA$) GOSUB 123,130,137 
122 GOTO 118 
123 'BEGINNING 
124 CLS:LOCATE9,5:PRINT"Delete a 
ll files that begin with a certa 
in letter or letters.":LOCATE20, 
10:PRINT"ENTER BEGINNING LETTER( 
Sl: ";:LINEINPUTX$:LE=LENCX$l:CL 
s 
125 IF X$-"" THEN GOTO 118 
126 FOR X-3TOll:GOSUB145 
127 FOR N=0T07:IF LEFT$CN$(Nl.LE 
l-X$ AND LEFT$CN$(NJ,ll<>CHR$(0) 

THEN GOSUB138 
128 NEXTN:NEXTX:PRINT:PRINT TAB( 
30);0; " File(sJ deleted":0- 0 
129 PRINT:PRINT TABC25);"Press a 
ny key to return ... " ;:EXEC44539 : 
RETURN 
130 'EXTENSION 
131 CLS:LOCATE18.5:PRINT"Delete 
all files with a 'certain extensi 
on ":LOCATE25,10 :PRIN T"ENTER EXTE 
NSION: ";:LINEINPUTX$:LE- LENCX$) 
:C LS 
132 IF X$="" THEN GOTO 118 
133 FOR X=3TOll:GOSUB145 
134 FOR N=0T07:IFLEFT$(E$CNl.LEl 
=X$ AND LEFT$(N$(N),ll<>CHR$(0) 
THEN GOSUB138 
135 NEXTN:NEXTX:PRINT:PRINT TAB( 
30);0; " File (s) deleted":0-0 
136 PRINT:PRINT TABC25l;"Press a 
ny key to return ... ";:EXEC44539: 
RETURN 
137 CLS:GOT05 
138 'DELETE 
139 PRINT TABC 30);N$CNl;". " ;E$(N 
l;" deleted" 
140 KILL N$(Nl+"."+E$(N) 
141 0- 0+1 
142 RETURN 
143 'EXIT 
144 WIDTH32:END 
145 DSKI$ 0,17,X,A$,B$:C$=A$+LEF 
T$CB$,127l:N$C0l=LEFT$(C$,8l:E$( 
0l-MID$(C$,9,3) 
146 FOR N=lT07:N$CNl=MID$(C$,N*3 
2+1,8):E$CNl=MID$(C$,9+N*32.3l:N 
EXT N 
147 RETURN 



Bright Idea: Order some oi these CoCo programs today! 

ISSUEM98,AUGUST 1990 ISSUE#99,SEPT., 1990 ISSUE#IOO,OCT. 1990 ISSUE#IOI,NOV.l990 ISSUE#102,DEC. 1990 ISSUE #103, JAN. 1991 
FAMOUS PEOPLE 
LABRYNTHJ 

FUPPY TIJTORIAL IDEA TREE ZOT MIND GAME GOSSIP REAL ESTATE ANALYSIS 
RECIPFJMEA!IGROCERY MASTER'S LABYRII'ITII SUPER TEXT.EDITOR COST ESTIMATOR COCO PAYROLL 
DUNGEON MAZE MORSE CODE SUPER TEXT FORMATTER SALO INVENTORY DR. STRANGE ADV. DATA ANALYSIS 

MEDICAL FILE 
WORD GENERA TOR J 
PRIVATE EYE ADV. 
HEARTS J 

SNOW SKI TELESALE CONTACTS TURTLE SEARCH 3 PERSONAL STATISTICIAN TANNING SALON 
HOT LOAD PROMISED LAND QUIZ COAST TO COAST ALAIX • 3 TREASURE HUNT 
SHIP WAR PROPOSAL WRITER EASY BASIC 3 DEATH HUNT RIVERBOAT BLACKJACK 
ERROR TRAP ALPHABET SCRAMBLE 3 DRAGON ADVENTURE 512K RAM CATALOGER 3 TURTLE RACE 3 
SPACE WAR 3 MAGIC PUMPKIN WRITE OUT UTILITY BingoColl<r 3 SUPER SCREEN DUMP COCO JOKESTER 

TETRAPAK ·' mNli!Lul Gin ART 4 .WA•v•• •• iiiliJjD REMAP d''"'lAW 
ISSUE#I04, FEB.1991 
WINE CELLAR 
BOMB RUN 
SPLIT/APPEND FILES 
INITIALIZE J5 + 
PIG OUT 
CRYPTOGRAM 3 
GHOST HUNTER 
HI· COPY 

1111 

ISSUE #105, MARCH 1991 
ROBOCROOK 
CREDIT CARD ACCT. 
ABCS ' 12J'S 
ANTIQUE COLLECTOR 
FOUR SCORE 
QUICK TAX 
HI· LOAD 
QUAD EDUCATION 3 
SMURFP UEST J 
Ult.HI0tt• 

ISSUE 1106, APRIL, 1991 
STOCK PORTFOLIO 
THE BARREL 
SERVICE MANAGER 
CROSUMS PUZZLE 
DIAMOND QUEST 
JOB SKILLS 
JOB APPLICANT 
ELDUS3 
BREAK·INJ PART 2 

'·'!'"'"'$•• 

ISSUE 1107, MAY, 1991 
DESERT STORM 
BUSSINESS PLAN 
ULTIMATE RULER 
MATH DERBY 
BLOOD PRESS.J 
COBRA ATTACK 
MONOGRAM 
COUNTRY CLUB 
SCREEN BLANKER 

IIIJ!IllUQM 

ISSUE #108,JUNE,1991 ISSUE #109,JULY,1991 
SOUND GENERATER DESTINATION UNKNOWN 
HIDE DIRECTORY FAX COVERSHEET 
LOST TREASURE FISHERMAN'S QUIZ 
CLUB REGISTER BETTING ODDS J 
SNACK SHACK COCO 3 CHESS 2 
CIVIL WAR J TV SCRABBLE 
SPELLING QUIZ FORM LETTER 
COCO J CLOWN DIVIDING FRACTIONS 
QWQ; ' KEYBOARD PROTECT 
M!i!Jtif.'IW dllfliOOIM 

·~ 
Last 12 issues shown here! Tom Mix Arcade Games 

RAINBOW 
CERTIFICATlOH 

IlEAL 

Music 1-7 
Ml - 8 Utilities & '8 Songs 
M2- 17 Musicn Fil~s 
M3- 16 Musica Files 
M4 - 16 Mnsica Files 
M5 - 25 Orchestra Files 
M6- 23 . Bin Files .-.ady to play 
M7- 23 .Bin Files .-.ady to play 

Grnphies 1-14 
GR I - Raindrop, Celtic, Space + 
GR2- Donald, Snoopy, Woddmap, + 
GR3 - 9 Coco 3 Grnphic progrnms. 
GR4 - 22 Coco Max Pictures 
GR5 - 22 Coco Max Pictures 
GR6 - 22 Coco Max Pictures 
GR 7 - 15 Coco Max Pictures 
GR8 - 22 .BIN Pictures 
GR9 - 22 .BIN Pictures 
GRIO - 14 Large .BIN Pictures 
GRi t - 8 MGE Pictu.-.s 
GRI2- Coco Max 3 Pictures 
GR 13 - Macpaint Grnphic Editor 
GRI4- 5 Macintosh Pictures 

Mail To: 

f3et §()IDe ()f the§e Vublit: 
()()IDain t()()% 

Adventures I ,2 
A I • CIA, Death Ship, Gargoyle, Kingdom, Kingtut 

- Odeysey, Nuclear Sub, Werewand, Willsadv 
A2 • Andrea Doria, Curse, Ghostship, Hogjowl 

- Icewnr, Quest, Sorcerer, Smvival, Adv. Gen . 

Telecommunications 1-3 
Tl - Haysae, Kermit, Mikeyterm, Teleterm 
T2 - Cobbs BBs Terminal Package 
T:l - Getenn Communications 

Education 1-4 
E I - 12 Programs for young kids. 
E2- 12 Progrnms for High School Kids 
E3 • II Programs Teach the Coco's Commands 
E4 - 5 Graphic Progrnms About Austrnlia 

HOME MANAGEMENT 1-4 
* 12 Programs Each Disk/Tape 
HI- Chkbook, Wrdproc, Typing Tutor, + 
H2 - Check, Last Will, Word Processor, + 
H3- Envdope, Life, Finance, Interest Rate, + 
H4 - Speeling Fix, Spelling Checker, + 

Utitlites 1-8 
*12 Programs Ench, U l-U4 Require Disk* 
Ul· 105DT,Dis kZapper, Rom Copy, BnsicMap, + 
U2 - Backup, Disktest, Customize, Offset, Bnckdir, + 
U3 - Convert, Disk Library, C64pic, Relocate, + 
U4- Bin> Basic, DiskMnster, Unarc, Zap, Unlock,+ 
US- Assembler, Basic 64, 5lx34, Recover,+ 
U6- 64 Look, HGR Color, LLI5T 32, Recover, + 
U7- Letter head print with 30 mini pictures 
U8- Fig Forth language with tutorials! 

GAMES I-ll 
*Each Disk{fape Contains 12 Progrnms * 
GA I - Blackbox, Poker, Robodice, Startrek + 
GA2 -Amazing, Rider, Rubie, Vapor worm,+ 
GA3 - Backgammon, Gremlin, Python, Robots, + 
GA4 -Hawks, Lunar World, Saucer, Shootem, + 
GAS- Battleship, Chicken, Raceway, Lizer, + 
GA6- Kings Army, Navyguns, Shipsub, Shu me, + 
GA 7 -Connect 4, F-16, Pizza, Rubie, Life + 
GA8 - Footbal~ Germ Attack, Othello, S li ther,+ 
GA9 - Battle, 3DTTT, Max Graphics, Prix,+ 
GA 10- Blockade, Life, Missile2, Scrnrnble, + 
GA 11 ·Bunker 3, Ttrek, Nuke Attack, Trnders, + 

Prices: 
T &D Subscription 

Software 
Single Issue (Tape or Disk) ... $ 8.00 
2-5 ISSUES ............................. $ 6.00 Ea. 
6-10 Issues ............................... $ 5.00 Ea. 

*All issues conatain 6-15 ready to run *programs 
on disk or tape. 
*All original software includes documentation. 
*We send first class! No charge. 2490 Miles Standish Drive 

Holland MI 49424 · 
(616) 399-9648 

11 or more Issues ..................... $ 4.50 Ea. 
All Our Software(192 Disks) ... $ 279.00 
One Year Subscription............ $ 60.00 

*Personal checks welcome. 
*Write for a free catalog. 
*Programs are for a Coco 1, 2, or 3. 

- - - - - - - - - - - - - - - -
~ionn16~citwn;: 

PuNic Domain Name 
16 31 91 106 Ml GRI El Ul GAl Address 17 32 47 62 n 92 107 M2 GR2 E2 U2 GA2 
18 33 48 63 18 93 108 MJ GR3 EJ UJ GA3 City State_ ZiP. 19 ,. 49 64 19 94 109 M4 GR4 E4 U4 GA4 
):> 3S so 6S IKl 9S 
21 36 Sl t1 81 96 M5 GR5 U5 GA5 Credit Card # 22 37 S2 82 97 M6 GR6 HI U6 GA6 
23 38 S3 68 83 98 M7 GR7 H2 U7 GA7 Expiration Total$ 9 24 39 S4 69 84 99 GRS HJ us GAS 

10 2S 4() ss 10 8S 100 AI GR9 H4 GA9 II 26 41 S6 71 86 101 A2 GRIO GAIO 12 27 42 S1 12 81 102 
13 28 43 S8 13 88 103 GR!l GA ll Please Circle TAPE or DISK 14 29 .. S9 74 89 104 Tl GRI2 
IS 30 ol5 "" 1S 90 lOS T2 GR I3 
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CoCo 
Consultations 

• 

Installing a Disk Drive 
by Marty Goodman 
Contributing Editor 

\ 

• 
Where can I get Amphenol power 
connectors for 5 '14-inch drives? Also, 

when adding a drive to my FD-501, the 34-
pin connectors are spaced too closely to
gether for me to connect a second drive of 
a different brand. Any suggestions? 

Bob Post (BIGB) 

Batavia, New York 

A Radio Shack now sells power con
nectors (Catalog No. 278-767) for 511<1-

inch disk drives. The price is rather steep 
($2.49), but if you don't live near an elec
tronics parts or surplus house, at least the 
power connector is available. Radio Shack 
also sells spare IDC (crimp-on) 34-pin 
female edge connectors (Catalog No. 276-
1564). You can purchase one of these and 
crimp it onto the 34-conductor ribbon cable 
at a spot that allows you to connect the 
second drive. Be sure you remove the ter
minator resistor from that second drive. 

Switching vs. Linear Power Supplies 

•

I was told by a Radio Shack em
ployee that the power supply in the 

CoCo 3 uses a switching regulator. Is this 
true? What are the advantages of switching 
power supplies versus linear power sup
plies? What suggestions can you give me 

Martin H. Goodman, M.D., a physician 
trained in anesthesiology, is a longtime 
electronics tinkerer and outspoken com
mentator- sort of the Howard Cosell of 
the CoCo world. On Delphi, Marty is the 
SIGop of RAINBOW's C oC 0 SIG and database 
manager of OS-9 Online . His non-com
puter passions include running, mountain
eering and outdoor photography. Marty 
lives in San Pablo, California. 
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regarding connecting a PC power supply to 
the CoCo? 

Lucas B. Korytkowski 
Scarborough, Ontario 

Canada 

A No model of Color Computer ever 
used a switching power supply. All 

CoCo power supplies from the first CoCo 1 
through the CoCo 3 are relatively simple 
linear power supplies. The CoCo 1 used an 
LM723 (generic) voltage regulator, and the 
CoCo 2 and CoCo 3 use Tandy's custom 
SALT chip to generate a regulated source 
of 5 volts and control a power transistor at 
that voltage. The power supply in the CoCo 
could have been made somewhat more 
simple by employing a single 7805 mono
lithic voltage regulator, but Tandy's engi
neers apparently chose to do things in a 
slightly (and needlessly) more convoluted 
fashion . 

Switching power supplies have the ad
vantages of being physically smaller and 
lighter than a linear power supply of corre
sponding power capacity. They are also 
considerably less expensive to produce in 
large quantities. They enjoy this advantage 
because they operate at rather high frequen
cies, where much smaller transformers can 
be employed for the same power capacities. 
Switching power supplies are vastly more 
difficult to repair than corresponding linear 
power supplies, partly because they em
ploy up to 10 times as many components 
but mainly because they operate using feed
back circuits, which makes it much more 
difficult to trace a problem to faulty compo
nents. Switching power supplies are more 
difficult to design, too. 

A linear power supply is a good choice 
for one-of-a-kind and other small produc
tion runs. They tend to be heavy, bulky, 

simple and rugged. Frankly, I am glad Tandy 
chose to use a relatively simple linear power 
supply in the CoCo and Multi-Pak. 

Last month in this column I went into 
some detail on connecting a PC-compatible 
power supply to a CoCo 3. The principle of 
the procedure is to provide regulated 5 volts 
to the main Color Computer and feed + 12 
and -12 volts from the PC power supply to 
pins 15 and 16 of the SALT chip. Various 
other details need to be attended to, of 
course, and I covered those last month. 

Memory Upgrades 

• 
How can I upgrade an older 4K CoCo 
1 to 64K? 

E. Schulman (£SCHULMAN) 
Oak Ridge, Tennessee 

A All 4K CoCo l 's I've ever seen use 
either revision B, C, or D mother

boards. Revision B and C motherboards 
pretty much cannot be upgraded at all. 
Revision D motherboards can, in theory, be 
upgraded (I still use an upgraded CoCo 
with a revision D motherboard for some 
projects) but the upgrade is very tedious. 
The upgrade involves taking the machine 
completely apart, removing the ground 
sheet, cutting and jumpering several traces, 
and running several jumpers. Further, you 
have to buy a set of eight 64K DRAM chips 
for the upgrade. With 64K Extended BASIC 

CoCo 2's selling for as little as $20 at 
gararge sales and swap meets, it seems 
foolish to embark on an upgrade of a Revi
sion D motherboard. Thus, I would not 
recommend the attempt. 

Adding Disk Dr ives 

• 
Can 1 use three drives with the power 
supplyinmyFD-501 case?Can l use 

a 40-track double-sided drive as a 35-track 



single-sided drive on occasion for compati
bility with Disk BASIC? 

Chris Deierlein (CDEIERLEIN) 
Peekskill, New York 

• 

Most likely you will not be able to 
use three drives with the power sup

pi yin the FD-50 I case. Of course, different 
drives require different amounts of power, 
but it is my understanding that the FD-501 
power supply has barely enough power for 
two drives. Adding a third drive will almost 
certainly overload the power supply. 

Yes, you can use any 40-track single- or 
double-sided drive as a 35-track drive. No 
hardware modification is needed. Merely 
running software that treats the drive as a 
35-track single-sided drive makes it behave 
like one. 

Erasing EPROMs 

• 
Can you suggest some guidelines for 

·erasing £PROMs? 
John Burke (!BURKE) 
Fremont, California 

A To calibrate an EPROM eraser, pro
gram several of the same make, model 

and brand of EPROM you plan to use with 
all zeros. Now put them in your eraser, tum 
on the UV light for 15 seconds, then remove 
and check the EPROMs to see ifthey are all 
erased (setto all ones). If not, putthem back 
for another 15 seconds of UV, and repeat 
the process. Eventually, you will determine 
the minimum time to apparent erasure. If 
this time is less than one minute, readjust 
your EPROM eraser so the chips are farther 
from the bulb. Otherwise the EPROMs may 
be damaged. Once you have the time re
quired to erase the EPROMs greater than 
one minute, use three to five times the 
minimum time to apparent erasure as your 
exposure when erasing EPROMs. Note that 
ancient chips such as the Motorola 68766 
may take considerably more time than oth
ers to be erased, and the most modem chips 
with ultra small cells may take considera
bly less time to be erased than their prede
cessors. It is wise to calibrate your eraser 
for various different types of EPROMs. 

VT100 Emulation 

• 
Can I get VT100-emulation in a CoCo 
3 terminal program? Can I find 

support forKermit? 
John W. Handis (MRINTENSITY) 

Pittsburgh 

A VTerm (a commercial terminal pro
gram for the CoCo 3) includes the 

best VT100 emulation I know of for the 
CoCo and runs under Disk BASIC. Ulti
materm (available on Delphi) also offers 

VT100 emulation, although users report its 
VT100 emulation is less complete and 
accurate. There are some OS-9 terminal 
programs that also offer VT100 emulation. 
While Kermit packages exist for OS-9, I 
know of no reasonably usable Kermit im
plementation running under Disk BASIC. 

Blowing Bubbles 

• 
When I try to connect a Cannon BJ-
300 Bubble Jet printer to the parallel 

output of my serial-to-parallel converter, I 
get nothing. Any suggestions? The printer 
works fine when connected to the parallel 
port of a PC -clone, and my serial-to-paral
lel converter works with another printer I 
have. 

Robert R. Wharton, Jr. (BOBWHARTON) 
Parkersburg, West Virginia 

A Most serial-to-parallel converters for 
the CoCo are designed to be powered 

either by 5 volts from the printer or via an 
external wall transformer. It is possible 
your older printer supplies the necessary 5 
volts on Pin 18 of the parallel port, but the 
Cannon does not. You can either check the 
manual of the Cannon printer to see if 5 
volts is listed on Pin 18, measure the volt
age on Pin 18 with a VOM, or check the 
documentation for your serial-to-parallel 
converter. It may be necessary to use an 
external power supply, so be sure to pur
chase a wall transformer of the correct 
voltage and polarity, and with the correct 
connector. 

Switching Disk Drives 

• 
How would you suggest I employ a 
physical switch to select between one 

of two or more disk drives? Can I just 
connect most of the lines in parallel and 
switch the drive select lines? 

Bob Kemper (BOBKEMPER) 
Fort Stewart, Georgia 

A The clever approach you suggest may 
work, but it could cause problems 

related to termination or overloading vari
ous signals. Note that you can buy two- and 
four-way 25-pin switch boxes, and 25 pins 
are more than enough to switch all used disk 
drive signals plus a respectable number of 
ground lines as well. If you made a custom 
DB-25 to 34-pin female edge connector 
cable, you could employ such a switch box 
to completely and cleanly select among 
disk drives. Two- and four-way 37-pin 
switch poxes are also available, although 
for about twice the price of 25-pin switch 
boxes. If you can't find these switch boxes 
available cheaply in your area, call Rogers 
Specialists at (805) 251-3085. Rogers Spe
cialists has the best prices I have seen for 

switch boxes and DB-25 solder-cup con
nectors if you buy in lots of five ·or more. 

Dial ZAP for Lightning 

• 
During a thunderstorm the power 
and phone lines near me were hit by 

lightning. The 2400-bps Hayes modem I 
had connected at the time does not work. 
The power supply seems to overheat. I 
replaced a blown fuse, but the overheating 
problem continues. Any suggestions? 

Jim Reed (JIMREED) 
Louisville, Kentucky 

A The most common cause of over
heating in a power supply (that for

merly was working properly with the same 
load) is one or more fused diodes in the 
rectifier bridge. Your Hayes modem likely 
uses a simple linear power supply with four 
diodes in a bridge formation. Desolder and 
check the diodes for conduction in both 
directions with an ohmmeter set on Rx I 0 
scale. The diodes should have infinite resis
tance in one direction and read about mid
scale in the other direction. If one or more 
of the diodes conducts fully or nearly so in 
both directions, it is fried and must be 
replaced. I suggest using standard, generic 
1N5400 diodes (rated at 3 amps, 50 PIV), 
which are available at Radio Shack (Cata
log No. 276-1141 ), although any 1N5400-
series or 1 N4000-series diode will likely 
work fine. The IN5400-series will likely be 
more rugged than whatever diode Hayes 
originally used. I suggest replacing all four 
diodes if one diode tests bad. 

If this does not fix the problem, check 
the filter capacitors. At this point, an oscil
loscope would be helpful to trace the circuit 
to look for ripple where filtered DC should 
be. By the way, I use a Hayes 2400 V -series 
modem that suffered from exactly the same 
problem (although not due to lightning) 
and, after I replaced some bad diodes, it 
worked fine, and has continued to work 
finefor the last three years. 
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An OS-9 utility 
lor breaking down 
merged modules 



W 
hen I first got OS-9 Level II, 
I fell in love with it. There 
are so many things I can do 
using this operating system. 
Having a CoCo 3 with only 

128K, however, the system quickly runs 
out of memory. Let's review briefly how 
OS-9 allocates memory for modules (loaded 
programs). 

Level II assigns memory to modules in 
8K blocks - every module loaded into 
memory takes up the smallest possible 

individual files on disk. In this mode, noth
ing except error messages are displayed 
onscreen. 

If you enter sep without naming a file, 
the program prompts you to enter a file
name. You may enter chd and di rat this 
prompt, as you can with my Touch utility 
(October 1989, Page 72), to change and list 
directories. When you find the desired file 
and enter its filename, Sep first checks the 
file to see how many modules it contains. If 
Sep finds only one module in the file, it asks 

the file sep from the CMOS directory of the 
RAINBOW ON DISK to the CMOS directory of 
their system disk. (The CMOS directory should 
also contain both sysca 11 and run b.) Then 
enter chd /dd/cmds and go to Step 7. 

2) Start BASIC09 and enter (or load) the 
program in Listing 1. If you enter it, make 
sure to save the source code in a file for later 
use. 

3) Run the program in BASIC09's work
space and debug it. 

4) Kill sysca11 from BASIC09's work
amount of memory r---------------------------------------------------------------. space by entering 

@SEP 
Syntax: sep [("<filename>")] 

ki 11 syscall 
evenly divisible by 
8K. A single module 
takes up an 8K block 
even if its actual size 
is only 12 bytes. To 
solve the low-mem-

Usage : A utility that separates Merged modules on disk. Prompts for 
<filename> if not supplied on command line. Written in BASJC09, 
uses runb run-time package. 

5) Pack the 
program into the 
current execution 
directory (which 
should also contain 
sysca11) by enter-

ory problem, I dis-
covered I could 
merge several mod-
ules into single files, each slightly less than 
8K in size. When one of these files is loaded, 
the individual modules it contains more 
completely fill each 8K block, providing 
much more efficient use of the available 
memory. 

A problem with this approach, though, is 
getting the merged modules separated, 
should the need arise (i.e., if I accidentally 
delete one or more of the original files and 
need to get it back). I originally thought the 
solution to this would be to load the merged 
file and save the individual module(s) from 
memory to disk. Unfortunately OS-9 Level 
II does not include a save command. (The 
save ' command comes with the Develop
ment System package.) What I needed was 
a utility that would take a merged file and 
separate it into its component modules. I 
didn't have access to one, so I wrote Sep to 
do the job. 

Making it Go 
Sep is a BASIC09 program that bursts 

modules from a merged file. There are two 
ways to run Sep: With or without a starting 
filename. If you enter 

sep ("filename") 

the program separates all the merged mod
ules in the named file and saves them as 

Joseph Cheek began using a CoCo 1 nine 
years ago and has been erogramming since 
then. He particularly enjoys using OS-9 
and writing programs in BASIC09 and C. He 
can be contacted at6007 West Eaton Way, 
Salt Lake City, UT 84118-8215, (801) 968-
5579. Please include an SASE when re
questing a reply. 

Figure 1: Text for Help File 

you for another filename. If there is more 
than one module in the file, however, Sep 
proceeds to list the names and number of all 
the modules in the file. After displaying this 
information, the program asks if you want 
to verify the integrity of the merged mod
ules. If so, press Y and the program uses the 
i dent command to check for bad modules. 
Finally Sep separates all the modules in the 
file, displaying each module's name as it 
goes. 

Before running Sep, use chx to set the 
current execution directory to the directory 
where the file you want to split is located. 
Use chd to set the current data directory to 
the one where you want the separated 
modules saved. S ep checks for the filename 
you select in the current execution direc
tory, which is where such files are usually 
stored. Any file you want to separate must 
be executable or you will receive an Error 
214 (No Permission). 

It is important to note that Sep saves the 
individual modules as separate files in the 
current data directory, and it uses each 
module's name as the filename. Therefore, 
to avoid ·conflicts with existing files, make 
sure you select different data and execution 
directories. You should also rename the file 
if it contains a merged module that uses the 
same name. As a safety measure, consider 
doing this always. 

Regardless ofthe way you run Sep, once 
it has finished bursting the desired file, it 
stops execution. To separate another file, 
you must run Sep again. 

Entering the Program 
The following is a step-by-step approach 

to getting Sep working on your system: 

1) RAINBOW ON DISK users should copy 

ing the command 

pack* sep 

6) Exit BASIC09 and change your current 
data directory to the directory into which 
you packed sep. 

7) Merge sep and sysca11 into a file 
called s by entering 

merge sep s·ysca11 >s 

8) Delete sep and renames to sep. Copy 
it to your normal system execution direc
tory (usually CMOS) if necessary. This direc
tory should contain the file run b. 

9) Make sep an executable file using 

attr sep e pe 

I 0) Use edit or a text editor to add the 
text in Figure I to the he1 pmsg file in your 
SYS directory. 

11) You can now use Sep. 

Notes on Using Sep 
• Sep will not separate text files! It 

works for merged executable modules only. 
There are other utilities for text files. 

• Q_nly the superuser can use Sep. This is 
not a problem if you are running a single
user system. 

• You cannot use the chd, di r or ident 
commands when running Sep on a Hi-Res 
screen (anything other than 32-column) if 
you have only 128K. 

I find Sep to be a real lifesaver. I hope 
you have as much use for it as I have! If you 
have any questions or comments, please 
call or write me. 

0 
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•• 
The Listing: sep. b09 

PROCEDURE 
0000 
0025 
002E 
0041 
004A 
0056 
0066 
0072 
007E 
008E 
0095 
00A8 
00C3 
00CA 
00D6 
00DC 
00E2 
00E9 
00F8 
0107 
012A 
012C 
012E 
0136 
013C 
0140 
0149 
0167 
018A 
018C 2 
0181 
0189 
01C3 
0105 
01DA 
01DE 
01E0 
01F3 
0200 
0204 
0206 
0234 
0236 3 
0244 
0248 
0257 4 
0264 
026E 
027E 
02Al 
02A8 
02AD 
0281 
0285 
0287 
0289 
0288 
028F 
02C9 
02CF 
02D1 
02E1 
02E5 5 
02EE 
02F8 
02FA 
02FC 
0308 
0324 
032D 
032F 
0333 
fl335 
0339 
0338 
033D 
0347 
037D 
0386 
038F 
03C9 
03C8 
03D8 
03EF 
03F1 

sep 
TYPE regs-cc,a,b,dp:8YTE; x,y,u:INTEGER 
DIM r:regs 
TYPE head- sync,siz,oname:INTEGER 
DIM h:head 
DIM s128:STRING[128] 
DIM file,file2:STRING[99] 
DIM mname:STRING[29] 
DIM s16:STRING[16] 
DIM key,s1:STRING[1] 
DIM c1:REAL 
DIM c,c2,c3,c4:INTEGER 
DIM errnum,ipath,opath,ccode . ltr,ccode:8YTE 
DIM parm : 800LEAN 
PARAM pfile:STRING[99] 
parm- FALSE 
ON ERROR GOTO 100 
ccode-12 
RUN syscall(ccode . r) 
IF r.y<>0 THEN 

PRINT #2 . "sep: user must be superuser " 
END 

END IF 
file-pfile 
parm-TRUE 
GOTO 3 
PRINT CHR$(12); 
PRINT "Sep OS9 diskfile separator" 
PRINT "Written by Joseph Cheek for CSS" 
PRINT 
INPUT "Name of file to separate? ",file 
file2 - file 
RUN ltou(file2) 
IF LEFT$(file2,3) - "DIR" THEN 

SHELL file2 
GOTO 2 

END IF 
IF LEFT$(file2.4)-"CHD " THEN 

CHD RIGHT$(file2,LEN(file2)-4) 
GOTO 2 

END IF 
PRINT "These files are currently part of " · fi l e; "· " 
PRINT 
c1- . 0 
c2- 0 
OPEN #ipath,file:READ+EXEC 
SEEK #ipath,c1 
GET #ipath.h 
IF h.sync<>$87CD THEN 

PRINT CHR$(7); "Module header is incorrect! " 
IF NOT(parm) THEN 

PRINT 
GOTO 2 

ELSE 
END 

END IF 
END IF 
GOSU8 200 
IF NOT(parm) THEN 

PRINT mname, 
END IF 
c1- cl+h.siz 
GOTO 4 
CLOSE #ipath 
IF NOT(parm) THEN 

PRINT 
END IF 
IF c2<2 THEN 

PRINT "Doesn't need separating!" 
IF parm THEN 

END 
ELSE 

PRINT 
GOTO 2 

END IF 
END IF 
IF NOT(parm) THEN 

PRINT "Total of " · c2; "files listed. Run !dent on fi l e?" 
PRINT " (!dent must be in current ex. dir or in mem) [y/NJ? "· 
GET #0,key 
RUN ltou(key) 
PRINT 
IF key-"Y" THEN 

SHELL " !dent "+file+" -s -x" 
END IF 
PRINT 
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03F3 
0408 
040A 
0415 
0421 
0432 
043C 
0446 
044A 
0454 
0460 
0462 
046E 
0479 
0483 
048F 
0499 
04A3 
04AE 
0482 
048E 
04C8 
04D2 
04DD 
04E1 
04ED 
04F7 
0501 
050C 
0510 
051A 
0522 
0524 
052A 
053A 
0545 
054F 
0563 
0565 
0568 
056D 100 
0576 
0582 
0586 
0588 
0594 
0598 
059A 
05AD 
05AF 200 
0589 
05C0 
05C2 
05D8 
05E2 
05F2 
05FD 
060F 
061A 

PROCEDURE 
0000 
000C 
0013 
001A 
0026 
0020 
003F 
004E 
0061 
006C 
006E 
0078 
0086 
008E 

PRINT "Now separating ... " 
END IF 
c1 - . 0 
OPEN #i path. fi'l e: READ+EXEC 
FOR c3-1 TO c2 

SEEK #i path ,cl 
GET ltipath,h 
GOSU8 200 
IF NOT(parm) THEN 

PRINT mname; " . . . "; 
END IF 
CREATE #opath,mname:WRITE 
c4- h.siz · 
SEEK #ipath,c1 
WHILE c4>127 DO 

GET #ipath.s128 
PUT #opath.s128 
c4- c4-128 

ENDWHILE 
WHILE c4>15 DO 

GET #ipath,s16 
PUT #opath,s16 
c4- c4 -16 

ENDWHILE 
WHILE c4>0 DO 

GET #ipath . s1 
PUT #opath . s1 
c4- c4-1 

ENDWHILE 
IF NOT(parm) THEN 

PRINT "done " 
END IF 
CLOSE #opath 
c1-cl+h. si z 

NEXT c3 
IF NOT(parm) THEN 

PRINT "Done separating . " 
END IF 
CLOSE #ipath 
END 
errnum-ERR 
IF errnum- 56 THEN 

GOTO 1 
END IF 
IF errnum-211 THEN 

GOTO 5 
END IF 
PRINT #2, "ERROR #"; errnum 
END 
c- 0 
mname- "" 
REPEAT 

SEEK #ipath,h.oname+c+c1 
GET #ipath,ltr 
mname- mname+CHR$(LAND(ltr,127)) 
c- c+1 

UNTIL c>28 OR ltr>l27 
c2- c2+1 
RETURN 

ltou 
DIM workstr i ng:STRING[40] 
DIM count:INTEGER 
DIM char:8YTE 
PARAM answer:STRING[40] 
workstring- "" 
FOR count- 1 TO LEN(answer) 

char-ASC(MID$(answer,count . 1)) 
IF char>96 AND char<l23 THEN 

char- char -32 
END IF 
workstring- workstring+CHR$(char) 

NEXT count 
answer- workstring 
END 
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Turn of 
the Screw 

.. 
Hard Drives and SCSI 
by Tony DiStefano 
Contributing Editor 

W 
hen I bought my first Color 
Computer, the only way 
to save and retrieve pro
grams or data was with a 
cassette recorder. Today 

most of us have two floppy drives, and 
many of us have a hard drive as well. All of 
these devices are mass-storage devices. In 
the past, I described cassette players and 
floppy drives. Now I'll spend some time 
with hard drives. We'll start with some 
general descriptions and then look at a 
hardware project in which we connect a 
hard drive to the CoCo. 

A hard drive is very similar to a floppy 
drive, at least in theory. It consists of two or 
more read/write heads and one or more 
platters coated with a magnetic substrate. 
The platters spin faster (typically 3600 rpm) 
and the heads step with finer precision. But 
the principal of magnetic-pulse recording 
is the same. Because of the greater preci
sion and finer tolerances, the recording 
surfaces and hea·d assembly are sealed in a 
dust-free housing. And the platters are made 
from rigid aluminum, hence the name hard 
disk. There are other physical differences, 
but the theory is the same. When hard 
drives first appeared on the market, they 
were slow, bulky and not too efficient. But 
they were still faster and could store much 
more data than floppy drives. 

A hard drive, like a floppy drive, re
quires a controller and supporting electron-

Tony DiStefano is a well-known early spe
cialist in computer hardware projects. He 
lives in Laval Ouest, Quebec . Tony's user
name on Delphi is DISTO. 
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ics. Adding a hard drive to an extstmg 
computer system means redesigning much 
of the l/0 area of the computer. In order to 
make this easier, one hard-drive company 
developed a standard protocol for hard 
drives. This protocol made hard drives inter
changeable and easier for a hacker to con
nect to his or her system. The protocol I am 
talking about is called SASI (pronounced 
sassy), which stands for Shugart Associates 
System Interface. This protocol was popu
lar for a long time. A computer "host" was 
able to communicate relatively easily with 
the SASI-compatible controller. In tum, 
the controller was able to transfer data to 
and from the hard drive. 

As time went by, changes and improve
ments were made to this protocol until it 
finally became an ANSI specification 
(ANSI X3 .131-1986) called SCSI 
(pronounced scuzzy), which stands for Small 
Computer System Interface. Today, no one 
uses the SASI protocol. The SCSI protocol, 
though certainly not the only protocol, is 
very popular with such computers as the 
Apple Macintosh, Atari ST, Commodore 
Amiga and our own Color Computer. 

To fully describe the SCSI protocol 
would require a book at least twice the size 
of this magazine. Instead I will give you 
only the basics. After we finish with the 
next few articles, you'll know enough to 
build a CoCo adapter for a SCSI drive. 

SCSI is a protocol for communication 
between a host computer and other devices. 
The host in our case is the CoCo. In SCSI 
terms, the host is also known as the Initiator 
because it starts, or initiates, a sequence of 
events that usually results in some form of 
data transfer. The SCSI device used for data 
transfer is known as a Target, and it re
sponds only when it is addressed. In most 
cases the Target is a SCSI-compatible hard-

drive controller, but this isn't always the 
case. There are many other SCSI-compat
ible devices, such as streaming tape drives, 
CD-ROM drives, laser printers and even 
video-digitizing equipment. I will be dis
cussing hard drives only. We won't look at 
systems with more than one host. That 
would require learning about bus arbitra
tion and its supporting hardware, which is 

2 1 

*DBO 0 0 Ground 
*DB! 0 0 Ground 
*082 0 0 Ground 
*083 0 0 Ground 
*084 0 0 Ground 
*DBS 0 0 Ground 
*086 0 0 Ground 
*087 0 0 Ground 
*DBP 0 0 Ground 

Ground 0 0 Ground 
Ground 0 0 Ground 
Ground 0 0 Ground 

TERMPWR 0 0 N/C 
Ground 0 0 Ground 
Ground 0 0 Ground 

*ATN ·0 0 Ground 
Ground 0 0 Ground 

*BSY 0 0 Ground 
*ACK 0 0 Ground 
*RS',t' 0 0 Ground 
*MSG 0 0 Ground 
*SEL 0 0 Ground 
*C/O 0 0 Ground 
*REQ 0 0 Ground 
*I/O 0 0 Ground 

50 49 

Figure 1: SCSI Connector Pinouts 

beyond what I want to accomplish here. 
Besides, most CoCoists use only one com-
puter at a time. 

A typical system starts with a computer. 
Connected to the computer's 1/0 bus is a 



SCSI host adapter, which has two sections. 
The first section is the hardware interface 
connected to the computer. The second 
section is the SCSI interface connected to 
other SCSI devices. This is the SCSI bus. 
Connected to the other end of the SCSI bus 
is the controller. A SCSI controller also has 
two sections. The first section of the con
troller is connected to the SCSI bus. The 
second section is connected to a hard drive 
or other device. 

do with the other. You may have both or 
neither, depending on your system. So 
remember: FM, MFM, NRZ and RLL are 
recording methods while ST-506, ST-412, 
SASI, SCSI, IDE and ESDI are data-trans
fer protocols. Usually you need one of each. 
For more information on recording meth
ods and protocols, see "A Hard Drive for 
Your CoCo" (March 1989, Page 44) by 
Marty Goodman. 

can be connected to this cable at one time, 
each using one of eight bits as a device ID. 
Figure 1 shows the pin-out for a SCSI cable. 

Note that all the odd-numbered pins 
(except Pin 25, which is not connected) are 
signal ground. This separates every signal 
pin from its adjacent neighbor and provides 
a good ground plane. Pins 20, 22, 24, 28, 30 
and 34 are unused and are also connected to 
the signal ground. 

The SCSI Bus 

At this point I need to explain a few 
things and clear up some confusion. SCSI is 
a data-transfer protocol - a method 
whereby data is transferred from one de
vice to another. FM, MFM, NRZ and RLL 
(which stand for Frequency Modulation, 
Modified Frequency Modulation, Non
Return to Zero and Run Length Limited, 
respectively) are techniques used to actu
ally record the data onto magnetic media. I 
ofter hear people ask, "Do you have a SCSI 
drive or an RLL drive?" One has nothing to 

The SCSI protocol is defined by a finite 
set of parameters. One of these parameters 
is the cable through which the data is trans
ferred. The SCSI protocol uses 50-pin cable 
with a maximum length of six meters , or 
about 19 feet. This cable must be termi
nated at each end with a 220- or 330-ohm 
resistor array. Up to eight separate devices 

The even-numbered pins from 2 to 16 
are used for the eight-bit bidirectional data 
bus (*DBO to *DB7) that transfers all data 
and commands between the Host and the 
Target. These pins are also used to select 
one of the eight devices during the select 
phase. Pin 18 is used for parity (*DBP). 
When the parity option is enabled, thi s pin 
is used to generate or receive a parity bit, 
which is used to verify th,at the data trans
ferred is valid with no transmission errors. 

Pin 26 is labeled TERMPWR and is 
used to send power (4 to 5.25 volts) to the 

MV Systems and ColorSystems have teamed up ... 

WP Shel,.. I More great values ... 

A Multi-Vue style environment for 
access to any 0S9 text ed~or, text 
formatter, & spelling checker (that you 
supply). Create a word processing 
system w~h your favorite "pieces." Req. 
Color Computer 3 w/256k, disk drive, 
05·9 Level 2, & Windint module (avail. 
w/Muhi-Vue). Only $20.95! 

Variations of Solitaire,. 

FIVE somaire games! lnd : Pyramid, 
Klondike, Spider, Poker, & Canfield. All 
games include color graphics, & mouse 
support! Req. Color Computer 3 
w/256k, disk drive, 05·9 Level 2, & 
mouse/joystick. Color monitor 
recommended. Fantastic! $32.95! 

059 Level 2 Game Pack,. 

Five FUN Coco gamest Includes: Sea 
Battle, Minefield, KnightsBridge, 
CoCothello (Monochrome · mon~or 
support included), & CoCoYahtzee 
(Req. 80 column mon~or). Includes 
color graphics & mouse support! Req. a 
Color Computer 3 w/256k, disk drive, & 
059 Level 2. Color monitor 
recommended. Wow! $32.95! 

MV Banner,. 

A Muni-Vue style banner generator ~h 
two fonts, three char. sizes, twenty 

~;~~~ J~!~~~er ~ :;',J5,;k. e3~~~ev~n: 
disk drive, Mufti-Vue, 80 col. monitor, & 
mouse/joystick. Incredible! $18.95! 

Desk Tamer,. 

A point & dick desk top companion for 
059 & Mufti-Vue! Certain to help you 
stay organized, Desk Tamer includes: a 
card file , note pad, phone 
directory/dialer & appointment calendar! 
Written by Ted Jaeger, DeskTamer is 
supplied in compact Basic09 /-Code 
format. Desk Tamer is fully compatible 
w~h Muhi-Vue. Req. Color Computer 3 
w/5121<. disk drive, & 059 Level 2. 
Additionally a modem is required to use 
the telephone dialer. Compflible wffh 
both the R5 and Disfo R5.732 paks. 
Just $34.95. 

High Finance.,. Simply the best 
financial analysis tool for the CoCo! 
Req. Color Computer 3 w/128k (256k or 
more recommended), disk drive, 
mouse/joystick, & 05-9 Level 2 
w/Windint module (avail. w/Muhi-Vue). 
Muh/-Vue recommended. $24.95. 

OS9 Calendar Utilities.,. Create, 
view, and maintain Gcal compatible 
calendar files quickly and easily! Req. 
Color Computer 3 w/ 128k, disk drive, & 
05-9 Leve/ 2. Muhi-Vue optional. Still 
$14.951 

059 Budget System.,. More than just 
a budget program, allows you to track 
and analyze your financial transactions 
and prepare useful reports to fit your 
financial needs. Runs in text or 
graphics screens. Req. Tandy Color 
Computer 3 w/256k, disk drive, & 05-9 
Leve/2. Muhi-Vueoptional. $21.95! 

Send for free catalog! 

Free Program Offer! Orders received 
prior to 1/1/92 will receive a tree OS9 
text file view/scroll utility! Our Christmas 
present to you! 

Software Developers: We need 
quality OS-9/0SK software to market. 
MV Systems is actively involved in 
helping software developers (like you) 
bring their products to market. We can 
help you market your product 
effectively! So, if you have written (or 
are writing) software you would .like to 
market, contact us for details. 

All producls carry the Rainbow CertffJCation 
Seal VISA and MasterCard orders accepted. 

:~;,~s~~Ji!db~5/o ';;, ~o:rs~'~:, 
residents p/6ase add 3% sales tax. 

MVSystems 
P.O. Box818 

Arvada, CO 80001 

(303) 420-7777 

... and you're the winner!!! 

+~~~ --6- ~ ~ ~ +· 
SOLSTICE CELEBRATIONS WINTER 

Yule be glad you read this ad when you see the 
savings we have in store for you this season. 

OLITAIRE CARD GAMES 
All three play on 128K CoCo3, with 

joystick and disk. 

NEW! Duo Deck: Double Deck Solitaires. 
Play Sly Fox or Windmill- both games of skill. $19.95 
La Belle Lucie: A true game of skill. $14.95 

Classic Solitaire: Klondike, Canfield and 
Pyramid on one disk for just $14.95 

BUY DUODECK FOR THE INTROPRICE OF 
$15.00 OR BUY ALL THREE FOR JUST $40.00 

N E W! GEMS: Play Columns on your Coco! Fit 
colors together tic-tac-toe fashion as they slide down 
your screen. Stereo sound effects. 128K $24.95 

SOVIET BLOC: Super Tetris-style game. $19.95 
SPECIAL!!! BOTH FOR $39.00 

ARCADE OS9/LII (512K) 
$34.95 Tazman $24.95 
$29.95 Kyum-Gai (To Be Ninja) $29.95 

IF~Mn. V SIPECB~l 
Deception Path (CoCo3 Disk) $19.95 

Armchair Admiral (CoCo3 Disk) $14.95 
Games Pack (CoCo3/CoCo2 Disk) $10.00 

SAVE!! BUY ALL THREE FOR JUST $38.00 

Software submissions invited 
Checks, Money Orders, MasterCard & Visa $2.50 S&H 
COD $2.00 extra. WA addresses add 8.2% sales tax. 

Eversoft Games, Ltd 
P.O. Box 3354 

Arlin ton, WA 98223 

(206) 653-5263 
30 day money 

back guarantee 
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terminating resistors. This pin is used to 
establish signal termination even while the 
devices are turned off. 

The Attention pin (*ATN, Pin 32) car
ries an active-low signal that is used by the 
Host to signal any device that it has a 
message waiting. This signal can be started 
at any time except during the arbitration or 
bus-free phases. 

The even-numbered pins from 36 to 50 
also carry active-low signals, as indicated 
by the asterisks preceding their designa
tions. Their functions are as follows: 

Pin 36-*BSY: The Busy pin; an "OR
tied" signal indicating the bus is in use. This 
signal stays active throughout the entire 
function cycle. 

Pin 38- *ACK: The Acknowledge 
pin; a double-edged signal that is driven by 
the Host as part of the Request/Acknowl
edge (REQ/ACK) handshaking method of 
data transfer. 

Pin 40 - *RST: The Reset pin; an 
"OR-tied" signal used to terminate any and 
all functions and to restore the bus to its idle 
state. 

Pin 42 - *MSG: The Message pin; 
used by the Host to tell the Target that a 
message phase has begun. 

Pin 44- *SEL: The Select pin; used by 
the Host to select a Target. This pin is used 
along with one of the eight data lines to 
activate one of eight possible devices. 

Pin 46 - *C/D: The Command/Data 
pin; is driven by the Target and indicates 
whether Control or Data information is 
present on the data bus. A Low signal 
indicates Control information. 

Pin 48 - *REQ: The Request pin; a 
double-edged signal driven by the Target to 
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indicate a request for a REQ/ACK data
transfer handshake. 

Pin 50- *1/0: The Input/Output pin; 
driven by the Target. This signal controls 
the direction of data flow through the data 
bus. A Low indicates input to the Target. 

SCSI Phases 
The SCSI architecture uses eight phases, 

and the bus can never be in more than one 
phase at any given time. These phases are 

• Bus free 
• Arbitration 
• Selection 
• Reselection 
• Command 
• Data 
• Status 
• Message 

As its name implies, the SCSI system is 
in the first phase, bus-free, during periods 
of inactivity on the bus. Both the *SEL and 
*BSY signals are False (either deselected 
or inactive). 

The arbitration phase occurs when more 
than one Host "fights" to see'who will get to 
use the bus next. (Since we are dealing with 
only one Host, there is no need to fight.) 
After the dust settles, and a winner emerges, 
the next phase is device selection. In our . 
case, since there is only one Host, the only 
test needed before going into the selection 
phase is toseethatboth *SELand *BSYare 
false. 

The selection phase allows the Initiator 
(Host) to select a Target for the purpose of 
initiating a function (e.g., a Read or Write 
command). In a single-host system, the 
Initiator (that's the CoCo) must output the 
desired Target's SCSI ID on the data bus 
and assert *SEL. 

The next phase, reselection, can be 
skipped since it works in conjunction with 
the arbitration phase. In a single Initiator 
system, no arbitration or reselection phases 
are needed. After the selection phase is 
complete, the addressed Target responds 
by asserting the *BSY signal. At this point, 
the SCSI bus reaches the information-trans
fer phases. 

The command, data and message phases 
are grouped together as information-trans
fer phases because they all use the data bus 
to transfer information. The *C/D, *I/O and 
*MSG signals are used to distinguish be
tween the different information-transfer 
phases. The Target outputs these three sig
nals and therefore controls all changes from 
one phase to the next. All information
transfer phases require the use of the data 
bus. All data on the bus, regardless of phase 
of the bus, is transferred by the same method. 
This method is the REQ/ACK handshake. 

In a normal sequence of events, the first 
information-transfer phase is the command 
phase. The command phase allows the 
Target to request command information 
from the Initiator. The Initiator must then 
transmit a command. A SCSI command 
consists of six or more bytes, depending on 
to which group the C!Ommand belongs. The 
most often used commands, ·such as read 
and write, require six bytes. Other com
mands may require as many as 12 bytes. 

After the command phase is complete, 
the Target execute.s the given command. If 
the command requires data to be trans
ferred, the Target changes the current phase 
to a data phase. This phase can be a data-in 
phase or a data-out phase, depending on the 
type of command issued. At this point all 
necessary data is transferred via the data 
bus. The Target determines when all data 
has been transferred and changes from the 
data phase to the status phase. 

The status phase allows the Target to 
request status information be sent to the 
Initiator. The Initiator must then recognize 
the status phase and read the status informa
tion. This phase is used to detect an error. If 
for any reason a function is not completed 
normally, the status byte indicates a check 
condition. It is up to the Host to determine 
what went wrong. 

Upon completion of the status phase, the 
Target goes into the final phase, the mes
sage phase. The message phase allows the 
Target to request a single message to be sent 
to the Initiator. After the Initiator reads the 
message data, the Target considers the 
function finished and releases all control 
lines, including the *BSY line. At this point, 
the operation can start again. 

At any time, the Initiator may inform a 
Target that it has a message ready by assert
ing the *A TN signal. The Target may re
spond with the message phase. 

To recap the complete operation de
scribed above, let's follow an example. The 
Host (your CoCo) initiates a read-sector 
command. The sequence of events is as 
follows: The Initiator checks that the bus is 
free, then selects the drive. The Target drive 
responds by asking for a command. The 
command is transferred, followed by the 
data the CoCo requested. The Initiator reads 
data until the Target changes the phase to 
the status phase. The Initiator reads the 
status bytes, then reads the message byte. It 
then frees the bus for the next function. 

By now you should have a basic under
standing of how the SCSI protocol works. 
Next time, I will cqntinue by discussing 
timing and commands used for the SCSI 
protocol. ~ 



Novices Niche 

Christmas Home 
by Danny and Peggy Eary 

16K Extended 

Sitting around the house, watching the 
snow fall, gave us the idea for this pro
gram. Enter the program and run it, and 
let the Color Computer join your holiday 
festivities. We were fairly new to the 
CoCo when we wrote this, but we found 
it very easy to create. It should not be too 
difficult to modify for your personal use. 
If we can do it, you can, too. 

The Listing: XMASHOME 

1 'CHRISTMAS HOME 
2 'BY DANNY AND PEGGY EARY 
3 'COPYRIGHT (C) DECEMBER 1991 
4 'BY FALSOFT, INC. 
5 'RAINBOW MAGAZINE 
6 '***************************** 
10 PMODE 1 , 1:PCLS 
15 SCREEN1,0 
20 PCLS 3 
25 COLOR 1,0 
30 CIRCLE(200,25),5 
40 LINE(100,185)-(180,125),PSET, 
B 
45 LINE -(140 ,90),PSET 
50 LINE -(100, 125l,PSET 
55 PAINT(135,115),4,1 
60 LINE(110 , 160) -(125 ,130),PSET, 
B 
65 LINE(155,160) -( 170,130),PSET, 
B 
70 PSET(134,157,1) 
75 PAINT(120,180),0,1 
76 LINE(130,1 30)-( 149,185l,PSET, 
B 
77 LINE (160,105)-(160,90),PSET 

'CHIMNEY 
78 LINE - (175,90),PSET 'CHIMNEY 
79 LINE - (175,115l,PSET 'CHIMNE 
y 
80 'SMOKE STARTS HERE 
81 X=167:Y-89 'CIRCLE CENTERPOI 
NT 
85 SP=0:EP=0: 'C·IRCLE START AND 

END POINT 
90 FOR R=1 TO 50 STEP 3 
100 CIRCLE(X+R,Y-R),R,4,1,SP,EP 

'SMOKE 
105 NEXT R 
120 LINE(101,135) -( 41,185),PSET, 
B 
130 LINE(91,140)~(51,185l,PSET,B 
140 PAINT(55,138),0,1 
145 PAINT(89,183),4,1 
150 FOR X-1 TO 500:NEXT X 
160 PAINT (89,183),2,1 

170 FOR X=1 TO 500:NEXT X 
171 PAINT(89,155),4,1 
172 CIRCLE (200,40),30,,1,.13, . 6 
3 
173 CIRCLE(230,10) ,52, ,1, .29, .48 

174 PAINT(89,155),4,1 
176 CIRCLE (20,20),5 
196 Y=RND (192)-1 
197 C=RND (9)-1 
198 PSET (X,Y,Cl 
199 CIRCLE (117,150),4,2 
200 CIRCLE (155,180),4,1 
201 CIRCLE(175,180),4,1 
202 CIRCLE (165,180),4,1 
203 CIRCLE(163,150l,4.~ 
204 CIRCLE (125,180),4,1 
205 CIRCLE (115,180),4,1 
206 CIRCLE(105,180),4,1 
207 CIRCLE (140,110),15,2 
208 CIRCLE (60,50),4,1 
209 CIRCLE (230,55),4,1 
210 CIRCLE(115,40) ,4,1 
211 CIRCLE (150,20),4,1 
212 CIRCLE (139,145),9 
213 X-RND (300)-1 
214 Y=RND (192)-1 
215 C=RND(9)-1 
216 PSET (X,Y,Cl 
217 CIRCLE (70,160),12 
218 CIRCLE (140,85),4,2 
219 CIRCLE (200,180),4,1 
220 CIRCLE (210,180),4,1 
221 CIRCLE(220,180),4,1 
222 CIRCLE (230,180),4,1 
223 CIRCLE (205,170),4,1 
224 CIRCLE (215,170),4,1 
225 CIRCLE (225,170),4,1 
226 CIRCLE(211,160),4,1 
227 CIRCLE (220,160),4,1 
228 CIRCLE (215,150),4,1 
229 CIRCLE (70,165),4,2 
230 CIRCLE (140,110),4,6 
300 GOTO 213 

Poke Text 
by Keiran Kenny 

16K Standard 

As most CoCo users know, one way to 
get text on the screen is by using BASIC 's 
PRINT command. Less known, though, is 
a method of poking text directly to the 
screen. 

Memory locations 1024 through 1535 
are the character locations for the 32-
column screen. By poking the ASCII 
values of characters into these locations, 
we can tell the CoCo to print text on the 
screen. 

POKETEXT is designed to provide an 
onscreen tutorial for using the POKE com
mand in this manner. Enter the listing, 
run it and learn. Alternatively, read the 
listing and start using this method in your 
programs right away. One note on using 
direct-poked text, however: Programs that 
use this technique will not work properly 
on the CoCo 3's 40- and SO-column 
screens. Keep this in mind when writing 
your own programs. 

The Listing: POKETEXT 

1 'POKE TEXT 
2 'BY KEIRAN KENNY 
3 'COPYRIGHT (C) DECEMBER 1991 
4 'BY FALSOFT, INC. 
5 'RAINBOW MAGAZINE 
6 '***************************** 
10 POKE65494,0:CLS0:GOT060 
20 FORX=1TO LEN(A$l:AA$=MID$(A$, 
X, 1) 
30 IFAA$>CHR$(31JANDAAS<"@"THENA 
=ASC(AA$):GOT050 
40 A-ASC(AA$)-64 
50 POKEPP,A:PP=PP+1:NEXT:RETURN 
60 PP=1032:AS-"<<<POKETEXT>>>":G 
OSUB20 
70 PP- 1088:A$="BY KEIRAN KENNY, 
THE HAGUE, 1986":GOSUB20 
80 A$- "***INSTRUCTIONS***":PP- 11 
67-INT(LEN(A$)/2l:GOSUB20 
90 PP- 1216:A$="1) THE POKE POSIT 
ION (PP) IS THEPRINT@ POSITION+ 
1024":GOSUB20 
100 PP=1312:A$="2) PUT TEXT IN A 

STRING LABELLEDA$. ENCLOSE IT I 
N QUOTES AND GOSUB20":GOSUB20 
110 PP=1440:A$="3) USE THE SPACE 
BAR TO FILL OUT LINES FOR A NEAT 

DISPLAY":GOSUB20 
120 A$-"PRESS ANY KEY.":PP-1519-
INT(LEN(A$)/2l : GOSUB20 
130 EXEC44539:CLS0 
140 PP=1024:A$- "4) TO CENTER TEX \ 
T EASILY FOLLOW THE EXAMPLES IN 
LINES 80 & 120.":GOSUB20 
150 PP=1120:A$="5) YOU CAN ALSO 
PRINT LOWER CASELETTERS ON A BLA 
CK (CLS0) SCREENBUT YOU CANNOT P 
RINT NUMBERS OR PUNCTUATION AND 
MATH SIGNS LIKE THESE: 123456789 
0#$%&'()*:=-+;?/ >. <.[]\!";GOSUB2 
0 
160 PP=1344:A$="6) TO USE THE DO 
UBLE QUOTE AS IN":GOSUB20:POKE13 
76,34:PP=1377:A$="TITLE":GOSUB20 
:POKE1382,34:PP-1384:A$="SEE LIN 
E 180.":GOSUB20 
170 A$="PRESS ANY KEY.":PP=1455-
INT(LEN(A$)/2):GOSUB20:EXEC44539 
:CLS0 
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180 PP=1088:A$="I HOPE . YOU WILL 
FIND 'POKETEXT' EASY TO USE IN Y 
OUR PROGRAMS. IT'S UP TO YOU N 
OW TO EXPERIMENTWITH IT AND USE 
IT FOR ATTRAC - TIVE TITLE SCREE 
NS OR WHATEVER YOU LIKE TO USE 
IT FOR.": GOSUB20 
190 AS="TO END PROGRAM PRESS ANY 
KEY.":PP=1327-INTCLENCA$) / 2):GO 

SUB20:EXEC44539:POKE65494,0:CLS: 
END 
200 GOT0200 

Disk Table 
by Steve Ricketts 

16K Disk 

\ If you fiddle with disk utilities, espe
cially disk editors, you no doubt tire of 
having to flip back and forth between 
decimal and hexadecimal values. I have 
done this for years and finally decided 
there was a better way. So I wrote Disk 
Table. 

Disk Table lists to your printer a refer
ence chart showing tracks 0 through 39 
and their respective granule allocations 
for a disk. The output provides both 
decimal and Hex values. With this refer
ence at your side, you won't have to make 
the conversion yourself anymore. 

To fit the entire table on one page I 
used my Epson printer's condensed mode 
(15 characters per inch, Slines per inch). 
You may have to edit Line 10 to insert the 
code your printer requires to use con
densed print. Also, if your printer is set up 
to use a different baud than the CoCo's 
default of 600, either poke location 150 
with the appropriate value before run
ning the program, or add such a line to the 
program itself. 

The Listing: DISKTABL 

0 'DISK TABLE 
1 'Written ~Y Steve Ricketts 
2 'Copyright (C) December 1991 
3 'by Falsoft, Inc . 
4 'Rainbow Magazine 
5 'This program will print out 

a reference table which can 
be used to easier mess with 
disk utilities, saving the 

6 'hassle of converting hex to 
decimal and decimal to hex. 

7 '***************************** 
8 
9 
10 PRINT# -2,CHRSC27l;CHRSC15l 
11 'Above is Epson code for 

condensed print. Replace 
with the code for your 
individual printer. 

20 PRINT#-2,"Track DEC / HEX Secto 
r DEC/HEX Gran DEC/HEX" 
30 PRINT# -2,STRING$(44,"-"l:PRIN 
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T1/-2,""; 
40 FOR T=0 TO 39 
50 IF T=17 THEN NEXTT 
60 PRINT#-2,"Track ";RIGHTSCSTR$ 
(T),2);" I ";:T$="0"+HEXSCTl:PRI 
NT#-2,RIGHT$CT$,2);:T$="" : PRINT# 
-2," Sector 1";"/01","Gran ";RI 
GHT$CSTR$CGl,2l;" I ";:G$="0"+HE 
X$(G):PRINT#-2,RIGHT$CG$,2l:G$=" 
" :G=G+1 
70 PRINT#-2,"Track ";RIGHT$CSTR$ 
CTl,2);" I ";:T$="0"+HEX$(T):PRI 
NT#- 2, RIGHT$ ( T$, 2 l;: T$="": PRINT# 
-2," Sector 10";"/0A","Gran ";RI 
GHTSCSTRSCGl ,2) ;"I"; :G$="0"+HE 
X$(G):PRINT#-2,RIGHT$(G$,2l :G$=" 
":G=G+1 
80 NEXTT 

DeSpace, DeSpace 
by John Musumeci 

32K Disk 

When writing BASIC programs, most 
people use spaces liberally. Sometimes, 
though, these extra spaces take up mem
ory the program could use. DeS pace is 
a small utility that allows you to re
move unnecessary spaces from your 
BASIC programs. It does not remove the 
necessary spaces from text statements 
such as PRINT and INPUT, though. 

To use DeSpace, first save your pro
gram in ASCII (using the ,A option). 
Then run DESPACE, enter the name of 
your program at the prompt, and your 
program is rewritten to disk without the 
extra spaces. 

The Listing: DESPACE 

0 'DES PACE 
1 'WRITTEN BY JOHN MUSUMECI 
2 'COPYRIGHT (C) DECEMBER 1991 
3 'BY FALSOFT, INC. 
4 'RAINBOW MAGAZINE 
5 '***************************** 
10 CLEAR9000:M=200:DIMA$(Ml ,C$CM 
l: CLS 
20 PRINT@70,"NAME OF PROGRAM TO 
BE":PRINT@100,"MODIFIED";:SOUND2 
00 , 1 
30 INPUTDS:DS=D$+"/BAS" 
35 PRINTD$ 
40 CLS:PRINT@73,"L I S T I N G" 
50 OPEN"I",#1,D$ : A=0 
60 IFEOFC1l=-1 THEN100 
70 LINEINPUT#1,A$(A):PRINTA$(Al 
80 FOR X= 1 TO 250:NEXT X:A=A+1 
90 GOT060 
100 CLOSE#1:A=A -1 
125 CLS:PRINT"MODIFIED PROGRAM L 
ISTING":PRINT:PRINT 
130 FOR I=0 TO A:C$Cil="":S=0 
140 L=LENCASCill 
150 FOR B=1 TO L 
160 BS=MIDSCASCil,B,1l 
170 IF BS=CHR$(32) AND S=0 THEN 
S=1:GOT0190 

180 IF BS=CHR$(32) THEN NEXT B 
190 CSCil=CSCil+B$ 
195 IF BS=CHR$(34) THEN 510 
197 IF BS=CHR$(39) THEN 550 
200 NEXT B 
205 PRINTCSCI l 
210 NEXT I 
300 OPEN "0",#1,D$ 
310 FOR I=0 TO A ~ 

320 PRINT#1,C$Cil 
330 NEXT I 
340 CLOSE 111 
500 CLS:PRINT"COMPLETED" :SOUND20 
0,1:END 
510 B=B+1:FOR BB=B TO L:BS=MID$( 
A$Cil,BB,1l:C$(I)=C$(I)+B$ 
520 IF BB=L THEN B~BB : GOT0205 
530 IF BS <> CHR$(34) THEN NEXT BB 
540 IF BS=CHR$(34) THEN B=BB:GOT 
0 200 
550 B=B+1:FOR BB=B TO L:BS=MID$( 
A$Cil,BB,1l:C$(I)=C$Cil+B$:NEXT 
BB 
560 GOTO 205 

Screen Selector 
by Jim Knoppow 

CoCo3 

When programming, I often need to 
determine a good set of colors and other 
values to make my programs look good. I 
wrote SCREENS to help with this chore. 
When you run the program, you can adjust 
the foreground , background and border 
colors, and the shape and blink rate of the 
cursor for the 40- and SO-column text 
screens. When you are satisifed, choose the 
menu option to see the current settings, then 
poke those values in your own program as 
directed. 

The Listing: SCREEN 

1 'SCREEN SETUP UTILITY 
2 'WRITTEN BY JIM KNOPPOW 
3 'COPYRIGHT (C) DECEMBER 1991 
4 'BY FALSOFT, INC. 
5 'RAINBOW MAGAZINE 
6 '***************************** 
10 0=126 : CLS:PRINT@134,"SCREEN D 
EFRUSTRATOR":PRINT@168,"BY JIM K 
NOPPOW":PRINT@229,"PRESS BREAK T 
0 RETURN TO":PRINT@263,"MENU AT 
ANY TIME":FOR X=1T0900:NEXT:CLS: 
ON B RK GOT020 
20 WIDTH32:CLS:PRINT@14,"MENU":P 
RINT@66,"1. STOP CURSOR BLINK" : P 
RINT@98,"2. CURSOR BLINK RATE":P 
RINT@130,"3. SCREEN COLORS":PRIN 
T@162,"4. CURSOR TYPE":PRINT@194 
,"5 . BORDER COLOR":PRINT@226 , "6 . 
SEE VALUES CHOSEN":PRINT@258,"7 

. ORIGINAL SCREEN 
30 G=VALCINKEY$l:IFG >7 OR G<1 TH 
EN 30 ELSE ON G GOSUB 50,60,70,8 
0,90' 100' 110 
40 GOT020 
50 WIDTH40:POKE&HF77F,&H12:PRINT 
"POKE &HF77F, &H12 . DEFAULT VALU 
E= 7": PRINT"PRESS ANY KEY TO RE 



TURN":EXEC44539:RETURN 
60 WIDTH40:POKE&HF77F,7:INPUT"FE 
ED ME A NUMBER FROM 1 TO 255";S: 
POKE&HF78C,S:LINE INPUT"HIT ENTE 
R TO RETURN";D$:RETURN 
70 WIDTH40:CLS:FORX=0T0255:POKE& 
HFE08,X:CLS:PRINT"TESTING POKE & 
HFE08, "; X;" DEFAULT-0":PRINT"HI 
T ENTER":EXEC44539:NEXT:RETURN 
80 WIDTH40:CLS:FORX=0T0255:POKE& 
HF7A3,X:CLS:PRINT"TESTING POKE&H 
F7A3," ;X ;" DEFAULT=64":INPUT"PRE 
SS ENTER";D$:NEXT:RETURN 
90 WIDTH40:CLS:FORX=0T063:POKE&H 
FF9A,X :O=X:CLS:PRINT"TESTING POK 
E &HFF9A,";X;" DEFAULTS ALWAYS T 
0 126 WHEN CHANGING WIDTH":PRINT 
"WORKS ONLY WHILE RUNNING PROGRA 
MS":INPUT"PRESS ENTER";DS:NEXT:R 
ETURN 
100 WIDTH40:CLS:H=PEEK(&HF78Cl:I 
=PEEK(&HFE08):J-PEEK(&HF7A3l:PRI 
NT"BLI NK F78C="; H: PRINT" SCREEN 
FE08- ";I:PRINT"CURSOR F7A3=";J:P 
RINT"BORDER FF9A=";O:PRINT"QUIT 
PROGRAM":INPUT"TYPE <Y> ES OR <N> 
O";X$:IF X$- "Y" OR X$="N"GOT0120 
ELSEGOT0100 
110 WIDTH40:POKE&HF77F,7:POKE&HF 
78C,11 :POKE&HFE08,0:POKE&HFF9A ,1 
26:POKE&HF7A3,64 :RETURN 
120 IF XS="Y" THEN END ELSE RETU 
RN 

Check Disk 
by Mark Page 

CoCo3 Disk 

I wrote CHKDSK as a mock-up of the 
MS-DOS utility of the same name. This 
program reads the directory track and 
tells you the total number of bytes used by 
each entry, the number of bytes used for 
system controls and the directory, and 
also the number of free bytes remaining 
on the disk. 

The program is written in such a way 
as to work with 35-, 40- and 80-track 
disks. However, because Disk BASIC does 
not set the granule allocation table (GAT) 

until a file is saved, CHKDSK returns erro
neous readings on newly formatted disks. 
The program also sets the pokes for 
double-sided drives- if your drives can 
handle this, CHKDSK reads sides 0, 1, 2 and 
3. Finally, the program sets the drives for 
a step rate of 6 milliseconds. 

CHKDSK runs on any text screen, but it 
was designed for the 32-column screen. 
You can alter the values in Line 200 to set 
the screen pause for 40- and 80-column 
screens. The printer speed is set to 4800 
baud in Line 20, but since the CPU is set 
to double speed with the high-speed poke, 
the effective printer speed is 9600 baud. 
Change the value poked into Location 
150 in Line 20 to 41 for 2400 baud or 180 
for 600 baud. Make sure you slow the 
CPU by entering POKE 65496,0 before 
saving the program to disk. 

The Listing: CHKDSK 

1 'CHKDSK UTILITY 
2 'WRITTEN BY MARK PAGE 
3 'COPYRIGHT (C) DECEMBER 1991 
4 'BY FALSOFT, INC. 
5 'RAINBOW MAGAZINE 
6 '***************************** 
10 POKE&HD89F,65:POKE&HD8A0,66:P 

OKE&HD7C0,0:POKE&HD816,20 
20 POKE150,7:POKE65497,0:CLS:CLE 
AR2500:DIML$(78),GR (78l,BT(78l:P 
RINT"CHECK DISK ON WHICH DRIVE ? 
";:EXEC44539:D=VAL(INKEY$l:PRIN 

TD:IFD >3T HEN20ELSEPRINT :PRINT"DO 
YOU WANT A PRINT-OUT? ";:EXEC4 

4539:PO$=INKEY$ : PRINTPO$ 
30 PRINT:PRINT"CHECKING DISK ON 
DRIVE";D" ... " 
40 POKE65496,0:DSKI$ D,17,2,AA$, 
BB$:POKE65497,0 
50 FOR 00=1T0128:LE$=MID$(AA$,QQ 
, 1):IFLE$=CHR$ (0)THEN60ELSENEXTQ 
0 \ 
60 GS=00-1:FORCG-1TOGS:IFMID$(AA 
$,CG,1l -C HR$(255lTHEN80ELSE70 
70 NEXTCG:GOT090 
80 GR=GR+ 1: GOT070 
90 DF=0:FORX- 3T011 
100 POKE65496,0:DSKI$ D,17,X,CC$ 
,DDS:POKE65497,0 
110 FORK- 1T0128STEP32:GOSUB120 : N 
EXTK:CC$-DD$:FORK=1T0128STEP32:G 
OSUB120:NEXTK,X:GOT0270 
120 SB$-MID$(CC$,K,16):AC=ASC(M I 
D$(SB$,13,1ll:IFAC=0THENII$="B"E 
LSEII$="A" 
130 I$=LEFT$(SB$,1l:IFASC(I$)=0T 
HENRETURNELSEIFASC(I$)=255THEN20 
0ELSEDF=DF+1 

10 Dl• sks of Fjrst Prjze™ features an extensive collection of templates with su-
BOWLING AWARD. perbly crafted art and titles. After selecting a template, you choose 

Pr ... nt.edbylh••••btlrsof 

Awards "' '""''' ... ,,., L•m• '' a border, fill in the date and signature lines, and type in whatever FRED WAtSON 

J ,:.": ,'::.':,• ;o;::',":,,~:; ',';,\ you want to say in the main text area. Categories include busi-CertificateS . .,o':O .. "::·~,':::::,'::.':'.,. ness, education, family, general, home, humor, religion, and 

0 - ... , '· ,,.. sports. First Prize includes nine template disks, program disk, la-
L i censes \ 'bi .~. beled disk-storage box, 32 Page User's Manual, and 64 page Tem-

d D • J ~=========~ plate Directory. Program requires a mouse or joystick, 64K CoCo an I p 0 mas II or 3, disk drive and compatible printer. Printer support is similar to our CGDP, but 

for JUSt $29.95 please specify your printer(s) when ordering. US orders add $3 S&H, Canada $4. UPS 
· COD (cash) add $4 more. VISA!MC Accepted. PA residents add sales tax. 

Just $3 per disk! Mail orders are preferred, but you can leave orders on the Zebra phone answering machine. 

Zebra Systems, Inc., 121 S. Burrowes Street, State College, PA 16801, (814) 237-2652 
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140 .Y-ASC(MID$(SB$,14,1ll+1 
150 GR(DFl=GR(DFl+1:Z=ASC(MID$(A 
A$,Y,1)):IFZ<78THENY=Z+1:GOT0150 
ELSEIFZ >192THENGOSUB160:GOT0170 
160 BE-Z- 192:BT(DFl=BE*256:RETUR 
N 
170 L$(0Fl-LEFT$(SB$,8)+"."+MID$ 
(SB$,9,3l+STR$(ASC(MID$(SB$,12,1 
)))+" "+II$+STR$(GR(DFll+STR$((( 
GR(DF)-1)*2304l+BT(DFll:TG- TG+(( 
(GR(DFl-1)*2304l+BT(DFll 
180 TT=TT+GR(DFl 
190 RETURN 
200 CLS:PRINT"DIRECTORY OF DRIVE 
";D:PRINT:IFPOS<>"Y"THEN210ELSEI 
FPEEK(65314l <> 4THEN210ELSEPRINT# 
-2," Directory of Drive";D:PRIN 
T#-2 
210 FORHM=1TODF :C L=CL+1:IFCL>13T 
HENGO SUB230ELSEPRINT" ";L$(HM):I 
FPOS<>"Y"THEN220ELSEIFPEEK(65314 
l<>4THEN220ELSEPRINT#-2.TAB(10l; 
L$(HMl 
220 NEXTHM:GOSUB230:GOT0240 
230 PRINT:PRINT" STRIKE ANY KEY. 
.. ":EXEC44539:CL=0:PRINT:RETURN 
240 GF-GR:IFPO$<>"Y"THEN270ELSEI 
FPEEK(65314l<>4THEN270 
250 PRINT#-2:PRINT#-2,(GS+2)*230 
4;"Bytes total disk space in";GS 
+2;"clusters":PRINT#-2.TG;"Bytes 

in";DF;"user files in";GS-GR;"c 
lusters":PRINT#-2.((GS+2l-GF)*23 
04-TG;"Bytes in Directory and co 
ntrol data" 
260 PRINT#-2,GF~2304;"Bytes free 

in";GF;"clusters";CHR$(12) 
270 GF- GR:PRINT:PRINT(GS+2)*2304 
;"BYTES TOTAL DISK SPACE":PRINT" 
IN";GS+2;"CLUSTERS":PRINT:PRINT 

TG;"BYTES IN";DF;"USER FILES" : PR 
INT" IN";(GS-GRl-HF;"CLUSTERS" 
280 PRINT:PRINT((GS+2l-GFl*2304-
TG;"BYTES IN DIRECTORY":PRINT" A 
NO CONTROL DATA":PRINT:PRINTGF*2 
304;"BYTES FREE":PRINT" IN";GF;" 
CLUSTERS" 
290 CL=0:PRINT:PRINT" Rleview 

Dlrive Oluit":EXEC44539:KY 
$=INKEY$:IFKY$-"R"THENPO$="N" : GO 
T0200ELSEIFKY$="D"THENRUNELSEIFK 
Y$="0"THEN300tLSE290 
300 POKE65496,0:WIDTH32:RGB:CLS: 
EXEC&HC000 

Photo Database 
by David Polonsky 

16K Disk 

Camera is a miniature database pho
tographers can use to store information 
on disk about the shots they take. Simply 
run the program and follow the prompts. 
You are given options to Store data, 
Retrieve data or Quit the program. When 
retrieving data, enter the appropriate photo 
number. When you are finished, enter -I 
to return to the menu. 

As written, Camera stores the date, 
location, lens setting, camera and expo
sure setting for 36 entries. The file used to 
hold the data is named PHOTO. OAT. For 
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this reason, you can store information for 
only one 36-exposure roll of film on any 
one disk. Try your hand at BASIC, and 
include a routine that allows you to store 
multiple rolls on one disk, perhaps by 
appending a roll number to the filename. 

The Listing: CAMERA 

1 'CAMERA -- PHOTO DATABASE 
2 'BY DAVID POLONSKY 
3 'COPYRIGHT (C) DECEMBER 1991 
4 'BY FALSOFT, INC. 
5 'RAINBOW MAGAZINE 
6 '*********************t******* 
10 CLS:PRINT:PRINT 
20 PRINT"STORE DATA, RETRIEVE DA 
TA OR": PRINT"OUIT PROGRAM?": PRIN 
T:INPUT "S, R OR 0 ==> ";A$ 
30 IF A$="S" THEN 100 ELSE IF A$ 
="R" THEN 200 ELSE IF A$-"0" THE 
N END ELSE GOTO 10 
99 END 
100 REM store data 
110 GOSUB 300:GOTO 120 
120 ST=1 
130 PRINT 
140 PRINT "photo #"ST 
150 PRINT:LINE INPUT"DATE (MM/DD 
/YY) :";DD$:LINE INPUT"PLACE:";PP 
$:LINE INPUT"LENS:";LL$:LINE INP 
UT"CAMERA:";CC$:LINE INPUT"EXPOS 
URE:";EE$ 
160 LSET D$=DD$:LSET P$=PP$:LSET 

L$=LL$:LSET C$-CC$:LSET E$=EE$ 
170 PUT #1.ST:ST=ST+1:IF ST<-36 
THEN 130 ELSE CLOSE #1:GOT010 
200 REM retrieve data 
210 CLS:GOSUB 300 
220 PRINT:INPUT"PHOTO #";ST 
225 IF ST=-1 THEN CLOSE #1:GOT01 
0 . 
230 GET #1 ,ST: PRINT:PRINT"DATE:" 
;D$:PRINT"PLACE:";P$:PRINT"LENS: 
";L$:PRINT"CAMERA:";C$:PRINT"EXP 
OSURE:";E$ 
240 PRINT:GOT0220 
300 CLS:OPEN"D",#1,"PHOTO/DAT",5 
8:FIELD #1,8 AS D$,20 AS P$ , 10 A 
S L$,10 AS C$,10 AS ES:RETURN 

By the Numbers 
by Bill Bernico 

CoCo 3 

Numbers is a nifty little subroutine 
that converts numeric input (without deci
mal points) into its written equivalent. 
Run it a few times to get the idea, then in
corporate it into your BASIC programs. 
While the version printed here is intended 
for the CoCo 3, it shouldn't be too diffi
cult to convert the routine for use with the 
CoCo 1 or 2. 

The Listing: NUMBERS 

1 'NUMBER SPELLER 
2 'BY BILL BERNICO 
3 'COPYRIGHT (C) DECEMBER 1991 

4 'BY FALSOFT, INC. 
5 'RAINBOW MAGAZINE 
6 '***************************** 
10 'THIS PROGRAM WILL SPELL OUT 

YOUR NUMBERED AMOUNTS WITH 
WORDS REPRESENTING THOSE 
AMOUNTS ... JUST LIKE WRITING 
OUT THE AMOUNT ON A CHECK 

'1 . 

20 GOT0170 
30 P$="":IF N<=20 THEN P$=NU$(N) 
:RETURN 
40 TV=1000000000:GOSUB 90:IF Z$< 
>"" THEN P$=P$+Z$+"BILLION " 
50 TV=l000000:GOSUB 90:IF Z$<>"" 

THEN P$-P$+Z$+"MILLION " 
60 TV=1000:GOSUB. 90:IF ZS<>"" TH 
EN P$=P$+Z$+"THOUSAND " 
70 N1- N:GOSUB 110: IF Z$0'"' THEN 

P$=P$+Z$ 
80 RETURN 
90 Z$="":Nl=INT(N/TVl:IF N1<1 TH 
EN RETURN 
100 GOSUB 110:N=N-N1*TV:RETURN 
110 Z$="":NH=INT(N1/100l:N2=N1-N 
H*100 
120 NT=INT(N2/10l:NO=N2-NT*10 
130 IF NH >=1 THEN Z$=NU$(NH)+" H 
UNDRED " 
140 IF NT<1 THEN 150 ELSE IF N2 < 
21 AND N2 >0 THEN Z$- Z$+NU$(N2l+" 

":GOTO 160 ELSE Z$=Z$+NT$(NTl:I 
F N0>-1 THEN Z$=Z$+"-" ELSE Z$=Z 
$+" " 
150 IF N0 >=1 THEN Z$=Z$+NU$(N0l+ 

160 RETURN 
170 CLEAR4000:0N BRK GOTO 330:DI 
M NU$(20),NT$(10),NM$(4l,ND(12), 
MN$(12),LP$(30l:FOR I=1 TO 20:RE 
AD NU$(Il:NEXT:FOR I=1 TO 10:REA 
D NT$(Il:NEXT:FOR I=1 TO 2:READ 
NM$( I l: NEXT 
180 DATA ONE,TWO,THREE,FOUR,FIVE 
,SIX,SEVEN,EIGHT,NINE,TEN,ELEVEN 
,TWELVE,THIRTEEN,FOURTEEN,FIFTEE 
N,SIXTEEN,SEVENTEEN,EIGHTEEN,NIN 
TEEN,TWENTY,TEN,TWENTY,THIRTY,FO 
RTY,FIFTY.SIXTY,SEVENTY,EIGHTY.N 
INETY,HUNDRED,THOUSAND,MILLION,1 
. 1 . 1 . 1 . 1 . 1. 1.1.1. 1 . 10. 150 
190 CL-18:FOR I=1 TO 5:READ PX(I 
) , PY (I l , P L( I): NEXT 
200 DATA1.1,1 
210 WIDTH 80:PALETTE 8,63:PALETT 
E 0,0:ATTR 0,0:CLS:INPUT"ENTER A 
MOUNT (NO DECIMAL POINTS)";AM:GO 
SUB 220:GOTO 210 
220 FOR I- 1 TO CL:LP$(Il=STRING$ 
(130,32l:NEXT:FOR I=1 TO 5 
230 IF I=4 THEN N-AM :GOSUB 30:T$ 
=P$:XG$=RIGHT$(FP$,2) 
240 MID$(LP$(PY(Ill,PX(Il.PL(I)l 
=T$: NEXT 
250 FOR I- 1 TO CL 
260 IF LP$(Il =STRING$(130,32)THE 
N 280 
270 LOCATE 0,2:PRINT LP$(Il 
280 NEXT:GOSUB 320 :RETURN 
290 Y$=MID$(STR$(Y),2) 
300 IF LEN(Y$) <2 THEN Y$="0"+Y$ 
310 RETURN 
320 LOCATE 5,20:ATTR 3,2,B:PRINT 
"HIT ANY KEY TO TRY AGAIN";:EXEC 
44539:ATTR 0,0:RETURN 
330 ATTR 0,0:WIDTH 32:END 
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I Potpourri CoCo 2 & 3 

All Rick's Software 

As shadows grow longer in autumn, car 
dealers offer "fantastic" deals, and garage 
and tag sales spring up like mushrooms. 
Bargain hunters should be thrilled to learn 
that Rick 's Computer Enterprise has come 
out with an unbelievable offer by making 
All Rick's Softwate available in one neat 
package. The package contains many dif
ferent types of programs such as: CC3 Flags, 
a computer version of Risk; Master Dir, a 
database manager for your disk files; Gal
lery Maker, a personalized program to view 
your own pictures on the CoCo; Vocab, a 
CoCo version of Scrabble; Rainbow In
dexes, another database program that helps 
you locate information about articles that 
have appeared in THE RAINBOW; Nib Com
pressor, a graphics utility that compresses 
Hi-Res CoCo 3 pictures, thereby saving 
disk space; Master Dir 3, a rewrite of Master 
Dir for the CoCo 3; Games for Friends, 
four educational games; Tetra , an addictive 
game; Steve's Pies, 24 digitized pictures for 
your viewing pleasure; and Puzzles, a 
computer jigsaw puzzle. Regular readers of 
THE RAINBOW may recognize some of these 
titles and rightfully so, as all but the last four 
have already been reviewed. So this review 
only mentions those that have not already 
been raked over the coals. 

Master Directory 3 
Master Directory 3 is a database man

ager for disk directories. Once loaded, the 
Main menu allows the user to do the follow
ing: alphabetize filenames in each direc
tory; clear all memory; delete filenames or 
entire directories; list all directories in the 
database; print hard copies of directories; 
report memory as to how many disks have 
been filed, how many filenames there are 
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and how much memory is left; search for 
any specified or partial filenames; and write 
everything to disk. 

Please note that the program and files 
occupy the entire memory area normally 
set aside for BASIC, and some of the data 
from Master Dir 3 may be stored in loca
tions needed by BASIC. For this reason, it is 
recommended that the computer be turned 
off for a few seconds after- using this 
program. Master Dir 3 is a machine lan
guage program. 

Games for Friends 
Games for Friends consists of educa

tional programs. CANADA shows a map of the 
provinces of Canada and offers the option 
of either naming the provinces or their 
capitals. EUROPE has the same scenario as 
CANADA: You have the option to name the 
countries or their capitals. Note, in both 
CANADA and EUROPE, spelling counts, and 
you are charged with a wrong answer if you 
spell Czechoslovakia, or such, a bit 
creatively. SMARTY is a math tutorial for 
very young children or extremely bright 
dogs. A set of single-digit numbers are to be 
added or subtracted. If the answer is cor
rect, a wolf appears. With the next answer 
a pot is placed in a room. Then a fire is 
started and the wolf is cooked. The program 
does not allow a wrong answer to be entered. 
WA CKO is the computer version of a card 
game called Racko. The goal is to place I 0 
randomly stacked cards in descending or
der. The game can be played by up to four 
players. 

Steve's Pies 
Steve's Pies is an array of 24 digitized 

pictures ranging in subject matter from Jay 
Leno hawking chips, to horses, a guitar 
picker, Mt. Hood and a few close-ups of 
some female delights. A loader is conven
iently supplied with the disk. The pictures 
can be loaded in black and white or in 
glorious color as seen on a composite or 
RGB monitor. 

Tetra 
Unless you have been in a deep coma for 

the last two years, you undoubtedly have 
heard ofTetris, an addictive little game that 
originated in Russia. The object of Tetra is 
to build a row of blocks across the screen by 
maneuvering random falling blocks into 
empty spaces. Once a row is completed, it 
disappears from the screen. You gain one 
level for every 16 completed rows. How
ever, with each advance in level, the blocks 

drop more rapidly until they are a mere blur 
on Level9. Movement is by arrow keys and 
nimble fingers. .. 
Puzzles 

Leaving the best for last, we come to 
Puzzles, a computerized version of a jigsaw 
puzzle. This is not a picture divided into 16 
or 24 neatly cut rectangles. Rather, each 
piece has unique, irregularly cut edges that 
interlock with adjacent pieces. One of 188 
playing pieces is shown in a box at the 
bottom center of the screen. You may move 
this piece, using the joystick, to any empty 
piece on the screen. If it fits, it is placed in 
its proper position. If it is not the right piece, 
you '11 hear a buzz and have to try again. All 
playing pieces may be viewed in the center 
box by pressing the left/right arrow keys. 
You can get a quick start by looking over 
the pieces and placing the easy ones with 
the straight edges along the borders first. 
But it takes a while to fill in the rest of the 
puzzle. Although there are eight pictures 
provided with the game, the program comes 
with a utility that allows you to put your 
own pictures into the puzzle gallery. Of 
course, there is one drawback: If you get 
stuck, you can't blame the dog or cat for 
carrying off that key piece you can't find. 

Everything listed, including a 36-page 
manual that adequately covers each pro
gram, plus seven disks (six of which are 
double-sided), is included in All Rick's Soft
ware. The entire package, which costs 
roughly $2.70 per side, is certainly at a 
bargain basement price. 

(Rick's Computer Enterprise, P.O. Box 
276, Liberty, KY 42539; 606-787-5783; 
$33 plus $2 S/H) 

- George Aftamonow 

I Graphics Utility CoCo3 

HideScreen 
A handy machine-language graphics 

utility written for your 128K/512K CoCo 3, 
HideScreen allows you to move any Hi-Res 
screen to any block of user memory and 
recall it with a simple BASIC USR command. 
HideScreen occupies a mere 328 bytes at 
Hex addresses $0EOO to $0F48 . So when 
using this utility , make sure you don 't 
overwrite this area with other programs. 
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Using HideScreen is simple. You LOA OM 

"HIDESCRN" but don't execute it. Next you 
set the DEFUSR statements as follows: 

DEFUSR - &HEOO 'STORE 
DEFUSRl- &HF03 'RECALL 

Since different HSCREENs require differ
ent numbers of memory blocks, the author 
includes a table showing the number of 
blocks required for the four HSCREENs avail
able on the CoCo 3. Using this information, 
you could for instance hide an image on 
HSCREEN2 by using A=USR(4), because 
HSCREEN2 requires four blocks. To recall 
the image, you use A=USRl ( 32), which trans
fers the HSCREEN saved at the beginning of 
Block 32 to the screen. This transfer is 
quick- it takes roughly one second. 

The supplied disk contains a demo pro
gram that shows how easy HideScreen is to 
use. The program does a memory check and 
loads 15 blocks of Hi-Res graphics. You 
can list the program to see how it works and 
model your own programs in a similar 
manner. The provided documentation is 
rather technical, but then so is the program. 
HideScreen can be very useful for pro
grammers or those interested in learning 
more about what makes the CoCo 3 tick. 

(N* Johnson Software, 5830A Reinke 
Drive, Crestview, FL 32536; $7.95) 

- Robert Gray 

Home Help CoCo 1, 2 & 3 

CoCo Calculator 

CoCo Calculator is an easy-to-use pro
gram that turns your CoCo into a deluxe 
calculator. It can be used for addition, sub
traction, multiplication, division; square 
roots, powers, rates, and percentages. In
cluded are seven memories for the storage 
of constants or other intermediate answers 
that you want to recall for final calcula
tions. A handy counter feature lets you keep 
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track of the number of entries made into the 
calculator. You can set the display to round 
up to nine decimal places. 

CoCo Calculator works on any CoCo 
and , provides the user with a selection of 
monitor types- RGB, composite or TV. 
It's supplied on a single 51A-inch unpro
tected floppy disk, so you can make a backup 
copy. The program loads and runs when 
you enter RUN "BOOT. 

The operating screen consists of a menu 
of all the math functions and memory stor
age options. You simply select which math 
function you want and enter the number to 
calculate. A highlighted box tells you what 
to do next. For example, if you have chosen 
the Sums function, enter the numbers you 
want to add, one at a time, and press EN
TER after each entry. The calculated an
swer is shown in the upper-right comer of 
the display. 

Once a final figure is obtained, you can 
store it in memory by pressing M. The 
number in memory then appears alongside 
its corresponding math function. The num
ber can be recalled at any time by pressing 
the letter used to designate its math func
tion. You can delete a memorized number 
by pressing D. You can also put numbers in 
memory by transferring them to storage 
using the menu option STO, for Storage. 
STO allows you to enter pi, at which time 
you will see the circle constant displayed. 

The color of the screen is used to make 
you aware of which mode you are in. For 
instance, if the screen is blue, you are in one 
of the seven calculator modes and ready to 
enter calculations. If it's red, you are in the 

Main Menu mode and can select a math 
function from the displayed list. At any 
time you need assistance, you can activate 
the onscreen help. This same information is 
provided in the four-page instruction book
let that comes with the program. 

CoCo Calculator is a handy program. 
About the only f~tum missing is a solar 
panel. 

(The Trading Post, P.O. Box 3453, Car
bondale, IL 62902-3453; $14.95, $3 S/H) 

-Jerry Semones 

Utility 08-9 Level II 

WPShel 

Wouldn't it be nice if you could take 
your favorite text editor, viewer, formatter 
and spell checker, and roll them up into one 
package with point-and-click menus? 
Wouldn't it be convenient to pull down a 
menu and choose the calendar or use the 
calculator in the same program? Well, this 
dream is now a real possibility, thanks to 
ColorSystems' WPShel. Not only does 
WPShel allow all this, it allows you to 
easily manipulate your text files and print
ing options as well. 

To start, you need a CoCo 3 with at least 
256K, OS-9 Level II, a disk drive, and the 
Wind Int module from Multi-Vue. You also 
need a text editor of some kind. To really 
get the most out of WPShel, I recommend 
512K, a second disk drive, a Hi-Res mouse, 
and also a text viewer, formatter and spell 
checker. You can use any type of monitor 
your editor and viewer will support. 

I strongly urge the user to read the manual 
and readme file completely before setting 
up WPShel. I found the documentation quite 
unclear on how to make a disk that works 
with WPShel. As a result, I don't recom
mend this product for anyone not familiar 
with OS-9. I had pipe-device errors on 
startup when I first installed WPShel on my 
Multi-Vue and OS-9 system master. The 
manual never mentioned that you must have 
the pipe devices and W i n dInt in your boot 
file or how to accomplish this. Being well 
acquainted with OS-9, I was able to figure 
out how to make a boot disk that worked. 
Otherwise all you need to do is run the 
installation program and it automatically 
installs WPShel onto either an OS-9 or 
Multi-Vue disk. You then edit the environ
ment file to accommodate your system and 
software. 

WPShel comes with several patch files . 
Most are fixes to improve the operation of 



device drivers, which I found would be 
used only as a matter of preference. The 
only necessary patch is "if you use the more 
utility for a text viewer. 

When you start WPShel, you see the 
main screen with the date, the day of week, 
the time, your disk directory (folder) and 
file with which you are currently working, 
your printer device and current screen-width 
settings. The menus are like Multi-Vue's 
and include a Quit box. The Tandy menu 
lets you access the Multi-Vue Control fea
ture, Calendar, Calculator and even fork a 
Shell. I wish that I could also change the 
printer speed from this menu, as I like to use 
9600 baud. 

The Documents menu lets you select, 
create, edit, delete and rename any file. One 
handy feature is the pop-up menu that al
lows a choice of working on the current 
document indicated on the main screen, 
selecting a new one, or entering a complete 
pathname when selecting a working docu
ment. Files can be selected with a mouse as 
well. 

Since I write a lot and need to know how 
many words and lines are in my text, I really 
appreciate the Analyze feature. it even tells 
how fragmented (split up) the file is on the 
disk. You can exit WPShel in this and the 
Utility menu, too. 

From the Print menu, you can print, 
view or format your text, and tell the printer 
to eject or go to the top of the page. When 
formatting your text, you can choose to 
send the output to a file, null device or the 
printer. If I had a spell checker, I could 
check the document, filter and display 
misspelled words, or look up a word, all 
from the Spell Checker menu. The Utility 
menu lets you change your working disk, 
drive, or folder, see how much space is left 
on your disk, and change your printer de
vice and screen width. Other choices tell 
you what version of WPShel you have and 
allow you to shut down your system by 
parking the hard-drive heads. I don't have a 
hard drive and wish I could park the floppy 
drives to prevent banging into Track 0 on 
startup. 

I have tried several programs with 
WPShel and found that not everything works 
in this environment. You cannot use pro
grams that do not use windows. Programs 
I ike DeskM ate 3, which uses a VDG screen, 
or JTRead, which requires a text window, 
will not work. TIS Word did not work well 
either. I must stress, however, that success 
lies in how familiar you are with the pro
grams you use in WP~hel. I found good 
results using Sled23 or Ed31 for a text 
editor, more for a viewer and mroff for a 
formatter. 

Even though WPShel has it's disadvan
tages, I am impressed with its ability to 

integrate several text-processing programs 
into one shell. With the right software, 
WPShel is a powerful word-processing 
system for both the home user and profes
sional alike. If you don't have any software 
to use with WPShel, Zack Sessions offers 
free copies of Shareware and Public Do
main programs that work well in this envi
ronment (see the WPShel manual for de
tails). All in all, I think this program is well 
worth the price. · 

(ColorSystems, P.O. Box 540, Castle 
Hayne, NC 28429; (919)-675-1706 Voice; 
(919) 675-1847 BBS; $22) 

-Tika Carr 

Game OS-9 Level II 

World Class Chess 

My new chess opponent arrived in the 
mail today - an intelligent rival lacking 
any knowledge of the word humility. This 
is the way of most computer chess pro
grams, and World Class Chess from Burke 
& Burke is certainly living up to the haughty 
standards. 

Cyrus World Class Chess was first re
viewed way back in August of 1985. This 
version is in the form of a Tandy ROM Pak, 
and it is an excellent program. Burke & 
Burke remedied the need to fiddle with a 

cartridge each time the game is to be loaded 
by enabling a transfer of the cartridge to 
disk. The chess program is not supplied on 
disk,justthe means to do the transfer- you 
still need the original Cyrus cartridge to 
carry out.the process. (Cyrus World Class 
Chess, #26-3064, is available for $29.95 
via Express Order by calling 1-800-321-
3133.) You'll also need a256K (minimum) 
CoCo 3, a 35-track floppy disk drive, a 
Multi-Pak, and OS-9 Level II. 

The transfer involves covering Pin 8 on 
the Cyrus ROM Pak and running an instal
lation program, which is supplied on disk. 
Upon completion of the transfer, World 
Class Chess runs from disk under OS-9 
Level II. 

Not only has the media been changed, 
the program has been enhanced. Users can 
save games to and load games from a floppy 
disk or hard drive. Game logs can be sent to 
a printer or disk. There is improved joystick 
support, and the program now supports a 
Hi-Res mouse. All three Cyrus screens now 
appear on one graphics screen. 

The chess board, even with all the graph
ics and menu displays, does not appear 
cluttered. The game pieces are represented 
by simple, though distinguishable, figures; 
not by the cheesy alphabet warriors I've 
seen in other programs. 

The computer can play at 12 different 
skill levels. Even at the lowest levels it is no 
slouch. Its ability to look ahead a certain 
number of moves increases with each higher 
level. Sometimes on the higher levels, the 
only way I've managed to get out of a jam 
is by forcing the computer to move before 
it has finished accounting for the move. 
Even this unorthodox approach has proven 
futile at times. Cyrus is one tough cookie, 
insensitive to misfortune. 

If you enjoying playing chess, I heartily 
recommend World Class Chess. 

(Burke & Burke, P.O Box 733, Maple 
Valley, WA 98038; 800-237-2409; $29.95 
plus $4 S/H) 

-Tony Olive 
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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 pur
ports to be. 

Super Boot, a utility that allows you to 
configure your Disk BASIC system by 
entering DOS. It configures your system to 
the chosen printer baud, sets the drive step 
rate, and sets the number of tracks and sides 
for your drives. It can also set the text
screen colors on a CoCo 3. Requires a 
CoCo I , 2 or 3 and a disk drive. Sub-Etha 
Software , P.O. Box 152442, Lufkin, TX 
75915, (409) 639-3842 ; $14.95 

TV, for OS-9 Level II, is a simple utility 
program that can be used to view text files. 
You may use it as a replacement for the 
l i s t utility. It can also be us.ed as a text 
viewer in the WPShel environment. TV 
allows for displaying a text file one screen 
at a time, and allows for paging up and 
down within the file. TV works with files of 
any size and on any screen type. The dis
play also adjusts for any size window. 
Requires .OS-9 Level II and a disk drive. 
MV Systems, P.O. Box 818, Arvada, CO 
80001-818, (303) 420-7777; $8.95 plus 
$2.50 SlH. 

Gems, a second-generation Tetris game 
that requires the player to match colored 
gems as they drop down the screen. Getting 
three or more of one color in a straight or 
diagonal row removes those gems from 
play. The colors can be rotated to the player's 
advantage. Gems features both keyboard 
and joystick control, plus stereo sound ef
fects through the Orchestra-90 cartridge, 
and a scoreboard. Requires a CoCo 3 and a 
disk drive. Eversoft Games Ltd. , P.O. Box 
3354, Arlington, WA 98223, (206) 653-

, 5263; $24.95 plus $2.50 S!H. 

Duo Deck Solitaire, contains two double
deck solitaire games. The frrst is Sly Fox, in 
which the player must manipulate twenty 
wastepiles in order to keep key cards in play 
to build eight foundations. The second game 
is Windmill, also known as Propeller. While 
a good bit of skill is required for this game, 
there is also the element of chance. System 
requirements are a CoCo 3, a disk drive, and 
a joystick or mouse. Eversoft Games Ltd., 
P.O. Box 3354, Arlington, WA 98223, (206) 
653-5263; $19.95 plus $2 .50 S!H. 

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

By awarding a Seal, the magazine certifies the program does exist- that we have 
examined it and have a 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. 
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WT Enterprise 
Attcmttonl MMl PJ'~mmers wanted. ~ prospeetive 
~~ts already :plllnQed. Write wr mweo mfonnatkm. 

Optimize Utility Set 1 NEW! 
Optimize your disks by eliminating fragmented files and compacting your 
directories for faster file access. Also includes a utility to assess file fragmenla· 
Uon and directory fragmentation as well as excess directory padding. 

Op~imize Utility Set 1 $29.95 Foreign postage, add $3.00 

Nine-Times; Each issue conla!ns: 9 helpful and useful programs to help 
build your OS-9 library • Instructions, examples, and samples of Basic09 
procedures and subroutines to help with your own programs and your 
understanding of Basic09 • C programs and programming examples • Hints, 
Help colurrms, and fnfonnatfve articles to advance your knowledge of OS-9 • 
Supplied totally of 5.25" disk • Bound manual sent to each new subscriber for 
help in gettlng Ntne-Tfmes up and running, as well as Ups on using it with a ram 
disk or hard disk • All graphic/joystick interface for ease of usc . 

1-Year Subs, $34.95 Foreign postage, add $8.00 

Back Issues: Available for the May 1989 through May 1991 issues. Please 
write for information on Back Issue contents. 

Back Issue, ea. $7.00 Foreign postage, add $2.00 ~a. 
Ma~:azine Source: Due to many inquhies, the source code for the 
magazine graphic shell is being provided as an informational tool. included is 
the actual Basic09 source code and compiled modules on disk, as well as 
documentation and a printed copy of the source code .-

Source, $25.95 Foreign postage, add $5.00 

Foreign postage e>ccludes U.S. Terri!Dries and Canada. New rates elf. May 31, 1991 

To order, please send u.s. • JWT Enterprises ~ 
check or money order to: 5755 Lockwood Blvd. f f r"\,'' 
Technical Assfstan< c 

(216)-758-7694 Youngstown, OH 44512 ~!:~~?,o~ 
JUL"'"""'"f•d.-.L20S-9 SEAL 

Sony, no C.O.D.'s or cn:dit cards; Fcrdgn & Canadian oniers, please use U.S. •oae,. ord.en. 
U.S. checks, allow 3-4 weeks for receipt of first issue/back issue. 

Copyri 11ht IC) 19'H 

Kyum-Gai: to be Ninio (OS-9 Vernon) is the culmination of a project started almost a year 
ago. The talents of Glen R. Dahlgren (RS-DOS game writer for Sundog Systems), Kevin 
Darling (a legend for his worl< in 05-9), and Eddie Kuns (author of KBCom) have been 
pooled to create a masterpiece of game software under the 05-9 operating system. Fast 
martial arts action with outstanding graphics, great digitized sound effects, and incredible 
animation are featured in this arcade game, all in the OS-9 environment. 

Always wanted to play the great CoCo 3 games but didn't want to sacrifice your 05-9 
features? Multitask while playing Kyum-Gai. Have multiple Kyum-Gai's running in 
memory. Don't worry about switching windows, because Kyum-Gai: 05-9 auto-pauses, 
to wait for your return. 

Put simply, this is an unprecedented piece of software for the CoCo; a landmarl< game sure to be 

a major part of the Color Computer history. Doo't miss out on this game! $29 95 
Req. 512K CoCo Ill with 05-9 Level 2 and joystick. . 0 

VISA, Mastercard, Money Order, and 
COD CUSA only, please) accepted. All 
foreign orders must be sent in US cur· 
rency Money Orders. Include $2.50 for 
shipping in USA and Canada, $5.00 
Foreign. $3.00 extra for COD orders. 
VA residents please add 6% sales tax. 
Dealer Inquiries wek:ome. Authors: we're 
looking for new software! 
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Subscribe to these convenient services 
and receive each month's programs in a 
ready-to-run form . No more long tedious 
hours wasted typing! No more red eyes 
and sore fingers! All you do is load and run, 
using the current issue of THE RAINBOW as 
documentation. 

OS-9 programs are available too! One side of 
the RAINBOW ON DISK is formatted for the 
OS-9 operating system (OS-9 pro-
grams cannot be put on tape) so 
you can get all the great pro
grams in the magazine. 

A one-year subscription 
to THE RAINBOW and RAINBOW 

ON TAPE is only $91 in the U.S., 
$108 in Canada, $153 foreign sur
face rate and $188 foreign airmail. 

A one-year subscription to THE 
RAINBOW and RAINBOW ON DISK is 
only $115 in the U.S., $138 in Canada, 
$183 foreign surface rate and $218 foreign 
airmail. U.S. currency only. 

Back issues of both RAINBOW ON 

TAPE and RAINBOW ON DISK are also avail
able! (see our back issue ad in this issue) 

RAINBOW ON TAPE back issues 
are available beginning with the April 
1982 issue. A single copy of RAINBOW 

ON TAPE is $10 within the U.S., $12 in all 
other countries. The annual subscription 

for RAINBOW ON TAPE is $80 within the 
U.S. ;$90 in Canada; and $105 for all other 
countries. U.S. currency only. 

RAINBOW ON DISK back issues are 
available beginning with the October 1986 

issue. A single copy of RAINBOW ON 

DISK is $12 within the U.S., $14 in 
Canada, $16 in all other coun
ries.The annual subscription for RAIN

BOW ON DISK is $99 within the 
U.S.;$115 in Canada; and $130 for all 

other countries. U.S. currency only please. 
Subscribe today and start enjoying THE 

RAINBOW and your CoCo the easy way, 
without the fuss! 

and Save Money Too! 

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 0 Renewal (attach labels)' 

Name ______________________________________ _ 

Address -----------------------------------
City 
State _________ Zip ________________ _ 

0 My check in the amount of_______ is enclosed. 
charge to : 0 VISA 0 MasterCard 0 American Express 
Account Number 
Expiration Date __ Signature ____________________ _ 

Use our convenient subscription envelope inserted in this magazine. For credit card orders ca11(800) 847-0309, 9a.m. to 5 p.m. EST. 
All other inquiries call (502) 228-4492 
" Payment must accompany order, we do not bill. U.S. currency only, please. Kentucky residents add 6% sales tax ; Canadian residents, 7 % GST. Please 
allow 6 to 8 weeks for deli ve ry of first copies. All subscriptions begin with the current issue. 

Please note : While group purchases of RIANBOW 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. Unauthori zed copi ng of any copyri ght product is strictl y illega l. 



In Quest of the Star Lord 
CoCo3 
Hint Sheet 

Hall of the King 1, 2 or 3 
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Hell of the King Trilogy 

White Fire of Eternity 
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CoCo1 · 3 
Champion 
CoCo1·3 
Paladin 's Legacy 
CoCo1 · 3 



DMP-135 $210* 
Color Computer Disk Drive 
Drive 0 $239 Drive 1 $149 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 
COMPUTERS COLOR COMPUTER MISC. 
Tandy 1000 RLX HD with VGM-220 1099.00 * Tandy Drive Controller 
Tandy 1110 HD 1 Drive 640K 1019.00 Extended Basic Rom Kit (28 pin) 
Tandy 2810 HD 1 Drive 1 Meg RAM 569.00 * 64K Ram Upgrade Kit (2 or 8 chip) 
Tandy 1000 RL HD with WCM-5 839.00 * Tandy Deluxe Keyboard Kit 
Tandy 1100 FD 1 Drive 640K 559.00 * HI-RES Joystick Interface 
PRINTERS Color Computer Deluxe Mouse 
Tandy DMP-107 120 CPS 219.00 Mu lti Pak Pal Chip for COCO 3 
Tandy DMP-302 270 CPS 469.00 COCO 3 Service Manual 
Tandy DMP-202180 CPS 299.00 Serial to Parallel Converter 
Tandy DMP-442 300 CPS 539.00 Tandy Deluxe Joystick 
Tandy LP-950 Laser Printer 1299.00 Magnavox 8135 RGB Monitor 
Tandy DMP-240 192 CPS 8 color 399.00 Magnavox Green or Amber Monitor 
Panasonic KXP 1180 192 CPS 189.00 * CoCo 3 Gime Chip 
Panasonic KXP 1123 24 Wirehead 259.00 * Tandy Pistol Grip Joystick 
Panasonic KXP 1124 i300 CPS 329.00 PBJ OK COCO 3 Upgrade Board 
Okidata 320 300 CPS 369.00 PBJ 512K COCO 3 Upgrade 
Okidata 380180 CPS 24 Wire HD 239.00 Tandy OK COCO 3 Upgrade Board 
OKI Laser 400 4PPM 699.00 * Tandy 512K COCO 3 Upgrade 

COLOR COMPUTER SOFTWARE 
MODEMS TAPE 
Tandy DCM-6 52.00 The Wild West (COCO 3) 
Tandy DCM-7 85.00 Worlds of Flight 34.95 
Card inal1200 Baud Ex1ernal 99.00 Mustang P-51 Flight Simul. 34 .95 
Card inal 2400 Baud 129.00 Flight 16 Flight Simul. 34.95 

CALL TOLL FREE 
1·8110-343·8124 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

89.00 * 
14.95 
39.00 
24.95 
8.95 

44.00 
14.95 
29.95 
59.95 
19.95 

299.00 
99.00 
29.95 
17.95 * 
29.95 
89.00 
39.95 
99.00 * 

DISK 
25.95 
34.95 
34.95 
34.95 

• KNOWLEDGEABLE SALES STAFF P.O. Box 1094 

Tandy Educatioal Software 2.00 
Spinnaker Software 2.00 
Max 10 by Colorware 79.95 
Auto Term by PXE Computing 29.95 39.95 
TW-80 by Spectrum (COCO 3) 39.95 
TeleWriter 64 49.95 59.95 
TeleWriter 128 79.95 
Elite Word 80 79.95 
Elite Calc 3.0 69.95 
CoCo 3 512K Super Ram Disk 19.95 
Home Publishing by Tandy (CoCo 3) 35.95 
Sub Battle Sim. by Epyx (CoCo 3) 26.95 
Thexder by Sierra (CoCo 3) 22.45 
Kings Quest Ill by Sierra (CoCo 3) 31 .45 
Flight Sim. II by SubLogic (CoCo 3) 31.45 
OS-9 Level II by Tandy 71 .95 
OS-9 Development System 89.95 
Multi-View by Tandy 44.95 
VIP Writer (disk only) 69.95 
VIP Integrated Library (disk) 149.95 

Prices are subjed to change without notice. Please 
call for shipping charges. Prices in our retail store 
may be higher. Send for complete catalog. 

*Sale prices through 12-31-91 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE --
480 King Street 
Littleton, MA 01460 

us 
SINCE1973 

IN MASSACHUSETTS CALL (508) 486-3193 

Tandy is a registered trademark of Tandy Corp. 


