


































































































































































































































































































































































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

affordable prices, written by 
well-known authors in 6809 

Machine Language 

£CDr 8t:.s;;:::::::)l28 Cl i o l: -to s ToP 

New Release 
Maui Vice 

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

64K Ext. Basic & Joystick Required 
Disk $21 .95 

The Misadventures of Eddie 
Another great Novasoft adventure. The ol' 
man in the mines' rebellious son, Eddie, is 
roaming through time, creating havoc-and 
you must bring him home in order to return 
to your own time! Over 140 locations, 50+ 
commands, in hi-res graphics. Experienced 
adventurers will love this one! 

Requires 64K 
Disk $21 .95 
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Goldrunner 
Travel the maze in your never-ending search 
for gold-but beware of trap doors, burly 
guards and other hazards! 33 screens. 

64K Joystick or Keyboard 
Tape $14.95 Disk $17.95 

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

32K Joystick Required 
Tape $19.95 Disk $22.95 

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

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

Other Best Sellers 
Martian Crypt-Life once existed on Mars! 
Find the hidden Martian crypt. Animated 
hi-res graphic adventure with sound effects. 

32K Tape $18.95 Disk $21 .95 
Skyway-Manuever your craft along the 
skyway avoiding enemy craft, mines, sky 
bugs and holes! 32K and Joystick. 

Tape $19.95 Disk $22.95 
Blackbeard's Island-Find Blackbeard's 
treasure but be ever mindful of the hazards 
along the way. Graphic adventure. 

32K Disk $ 19.95 
Brewmaster-Move along the end of the 
bars, serving beer to your thirsty customers. 
Fast-paced action. 32K & Joystick. 

Tape $14.95 Disk$17.95 
CoCo Crosswords-Master set has 27 
puzzles, four levels of difficulty. Pull down 
menu. Additional sets have 30+ puzzles 
each. 

32K Master Set Disk $24.95 
Sets #2, #3, #4 just $12.95 ea. on Disk 

Color Car-Fast moving racing lets you 
"bump & jump" other racers through the 
course. 
64K & Joystick. Tape $19.95 Disk $22.95 

Tom Mix Products at 
New Reduced Prices! 

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

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

32K & Joystick or Keyboard 
Disk $24.95 

The King-
32K Tape $24.95 Disk $27.95 

Draconian-
32K Tape $19.95 Disk $22.95 

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

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

Warehouse Mutants-
16K Tape $18.95 Disk $21.95 

Buzzard Bait-
32K Tape $19.95 Disk $22.95 

NOVASOFT 
A Tom Mix Company 

4285 Bradford N.E. 
Grand Rapids, Ml 49506 

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

Credit Card Orders 
Call 61 6/957-0444 



TOM MIX'S MINI-CATALOG 
------- Educational Best-Sellers! -------

P-51 Mustang 
Attack/Flight Simulation 

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

32K Machine Language 
Flight Manual Included 

Tape $29.95 Disk $34.95 

Worlds of Flight 
Small Plane Simulation 

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

Teachers Database 11-AIIows teachers 
to keep computerized files of students. 
Recently updated with many new features! 
·Up to 100 students, 24 items per student 
• Many easy-to-follow menus 
• Records can be changed, deleted, 

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

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

charts 
64K TDBII $59.95 Disk Only 

32K TDBI $42.95 Tape $39.95 

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

32K Ext. Basic 
Tape $30.95 Disk $35.95 
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Approach Control Simulation 
From Betasoft Systems. 

"Caught in a blinding snowstorm, two jet 
airliners are on a collision course. The 
pilots are unaware of the imminent danger. 
Hundreds of lives are at stake. A high-speed 
disaster is inevitable unless you act fast ... " 
This and many other exciting scenarios 
await you as an Air Traffic Controller. The 
thrills, challenges and frustrations you'll 
experience with this authentic, real-time 
simulation will give you countless hours of 
discovery and adventure. 

32K Machine Language 
Tape $29.95 Disk $34.95 

We Have More Software 
Available Than Listed Here. 

32K Machine Language 
Flight Manual Included 

Joysticks Required 
Tape $29.95 Disk $34.95 Please Write for a Free Catalog! 

New! Tandy 1000/1200/3000 -IBM/PC-Compatable Software! 
Inventory Mate --General purpose alphabetizing , accepts 9-digit and 
inventory program suitable for a variety foreign Zips as well I $49.95 
of applications. Inventory turnover and Special Delivery --Comprehensive mail 
transactions are kept on permanent list program for businesses, featuring 
record. Has automatic item count versatility found only in much more 
adjustment when shipping or receiving. expensive packages! Up to 2000 entries 
Also generates reports suitable for held in each file; additional address line 
many uses! $79.95 can be placed anywhere in the 
Postal Express --Lightning-fast general individual mailing label; categorize and 
purpose mail program for home, small print entries according to custom 
business. Each file stores up to 500 needs; Zip Code ordering , alpha-
entries ; in-memory storage for quick betizing, uses 9-digit and foreign Zips, 
operation; automatic selective printing too! $79.95 
options using global search and cate- More Tandy-IBM/PC software available. 
gorizing features; Zip Code ordering, 

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

32K Ext. Basic 
Tape $24.95 Disk $29.95 

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

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

Tape $39.95 Disk $42.95 

Math Duel-A challenging math game that 
pits you against the computer in a game 
of wits. Use your knowledge of factors, 
multiples and prime numbers to gather 
points against your CoCo. 

32K Ext. Basic 
Tape $30.95 Disk $35.95 

Unique Utilities! 
New! Use the tools we've used to create 
"Donkey King," "Sailor Man" and others! 
• Full use of 64K RAM 
• 1 00% Machine Language 
·No ROM Calls 
• Selectable Drive 
• Support 1-4 drives 
• Menu Selected functions 
• "Cold Start" exit to Basic 
• Parameters easily changeable in basic 

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

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

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

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

Disk $29.95 

TOM MIX SOrl'WARE 
4285 Bradford N.E. 

Grand Rapids, Ml 49506 

616/957-0444 

Ordering Information 
. Call """'"957-0444 l·a~ for Charge Card orders 
• Add $3.00 postage and • · · • ' 

handling 
• Ml residents add 4% ~ 

sales tax 
·Authors-We pay top · .. ·. ~/.- ~" , 

royalties! . 



COCO CONSULTATIONS 

To ~y~~ or Not to ~Y~? 

In t he seco nd in s t a llme nt of "CoCo 
Co nsulta ti o ns," the fo llowing are a ll ques­
ti ons th at have co me from users of RA IN­

BOW's CoCo SIG on D elphi . These have 
been asked e ither in the CoCo SlG forum 
or via Delphi Electronic Mail. 

• I installed a ' Y ' cable on my disk drive and 
now it acts up sometimes. I really don't have 
room f or a muftipack and would pref er not 
to get one. What can I do? 

(TR A SS) 
Tom Rasmussen 

Davenport, /A 

You pro ba bl y do need a multipack. The 
naked CoCo system bus (the signals avail­
a bl e at the ROM pack po rt) are often too 
weak to drive two devices. The multipac k 
provides buffering and amplifying circuitry. 
The ex tra devi ce on the 'Y ' ca ble can also 
overload the power supply. Sometimes 'Y' 
ca bles work wit h so me hardware combina­
ti ons, but o ften th ey result in intermittent 
di sk ma lfuncti ons. Kee ping the 'Y' cable 
sho rt (und er three inches) increases th e 
chance it will wo rk properly. I recommend 
using a mu ltipac k when you need to ru n two 
or more plug-in card s. 

• Are the old gray mullipacks any different 
ji'om the old white multipacks or fr om the 
newer small white ones? 

(!RAG) 
Ira Go/elwyn 

Great Neck , N Y 

Martin H. Goodman, M.D., a physi­
cian trained in anesthesiology , is a 
longtime elec tronics tinkerer and out­
sp ok en commentator - sort of the 
Howard Cose ll of the CoCo world. 
M arty is the database manager of RA IN­
BOW's CoCo SJG on Delphi. His non­
computer passions include running, 
m ountaineering and outdoor photo­
graphy. Mart y lives in San Pablo, 
California. 
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All multi packs should be inte rchangeable. 
The new white ones use diffe rent (more 
ad va nced and less expensive) circuitry th an 
the o ld er o nes, but should behave id entica lly 
to th e older vari ety. 

• My modem and RS-232 Pak wereji·ied by 
either the telephone company or lightning. 
Wh at precautions can !take to prevent this? 

(TH EPRO FESSOR) 
Richard Steinbrueck 

Brandon, FL 

By pl acing M OVs (M etal O xid e Vari stors) 
ra ted a t 130 vo lts , 220-volt du a l Z e ne r 
Di od es , a nd f or 250-vo lt Gas Discharge 
Tubes in parallel with your incoming phone 
lin e , yo u can s ignificantl y d ecrease th e 
chance of spikes harming equipment. Sev­
era l co mmercial firm s se ll surge protectors 
fo r the ph o ne line th at use some of those 
d ev ices . No ne of th ese meas ures guara ntees 
pro tection from a direct hit by lightning. 

• Is there any reason why I should get an 
R S-232 Pak, other than allowing me to run 
at 1200 Baud? Why is the bit hanger p ort 
alleged to be unsuitable f or 1200 Baud 
telecommunications when I use it at 4800 
Baud to talk to my printer? 

(RRIES) 
Richard Ries 

Copiaque, N Y 

• I understand M ikey te rm support s th e 
Radio Shack R S-232 Pak at Baud rates 
above 300. How does this work if one only 
has a 300 Baud m odem? If a modem that can 
work at greater than 300 Baud is needed to 
operate at speeds greater than 300 Baud, 
what advantage does the R S-232 Pak o.fj'er? 

(GM CC) 
George M cCashin 
Chattanooga, TN 

By Marty Goodman 

The RS-232 Pak allows yo u to leave the 
printer connected while onlin e, and yo u'll 
find it more convenient to print out wh a t 
you receive online. As the price o f 1200 Baud 
mod ems continues to decrease, th e Pa k will 
be more useful. Under OS-9 , you will not be 
a ble to hook a termina l to th e syste m unless 
you use a ha rdwa re RS-232 ( RS-232 Pa k). 
You cannot use 1200 Baud eve n th ough yo ur 
te rminal a nd RS-232 Pa k s upp o rt such 
speeds. You must have a mod e m th a t ca n 
also ha ndle such informa ti o n speed s. 

When the computer uses the bit banger to 
talk to the printer, it is only se nding d ata to 
the printer. It is not receiving. This is simplex 
communication. When the po rt is being used 
to ta lk to a modem, it is called upon to send 
and receive data simultaneously. In simplex-' 
mode, the bit banger has no trouble ta l kin g~ 
even at 9600 Baud . 

• Is there any advantage to replacing the 'E' 
board 's original SAM (74LS783) with one 
of the new 74 LS785 typ e SA M chips? Is 
there any reason to replace the 682 1 on an 
'E' board with a 6822? I have heard the 6847 
VDG has been replaced with a newer, more 
efficient chip. Is this true? 

(BUG M AN) 
Harold Dowda 
Columbia , SC 

The newer 74LS785 SAM chip timing has 
been arranged more precisely to fix so me 
problems associated with so me older S AM 
chips. It runs cooler than its predecesso r. It 
supports 256 cycle refres h four-bit wid e 
dynamic RAM chips in addition to th e o lder 
one-bit wide 128 cycle refres h RAM chips 
used in the older CoCos. If you are having 
intermittent crashes that you trace to a bad 
SAM chip , I rec o mme nd th e 74L S78 5 
(which is backwards co mp a t ibl e t o th e 
machines using the 74LS783) . But if you a re 
not having problems rel a ted to the S AM , 



leave it alone. The new SAM is Radio Shack 
number MX 6433 . 

The 6822 is not a drop-in replacement for 
the 6821. Do not consider putting it into 
your 'E' board computer. Although the 
descriptions of the pins are the same for both 
the 6822 and the 6821, the 6822 uses open 
collector gates on the output for one of its 
two ports. Conversion is a tedious job, and 
not necessary. 

The 27-3134B model CoCo used a variant 
of the 6847 called the 6847-Tl. This chip 
behaves much like the older VDG, but it has 
support for true lowercase as well. It is not 
easily installed in older model CoCos. 

• I have a new model J & M controller with 
a built-in parallel port. I am using OS-9 at 
present. My old Disk BASIC programs will 
not print out through that port. What can 
I do? Can I format new disks under OS-9 
and copy Disk BASIC formatted disks? 

(BON/E) 
Mike Bonie 

Sorry, but that parallel port demands 
special driver software to be custom in­
sta lled in most Disk BASIC applications 
programs to use it. OS-9 is much better 

suited for adding hardware like the parallel 
port, because all programs designed to run 
under it must speak to their ports through 
device drivers and descriptors . 

Although OS-9 and Disk BASIC use sim­
ilar fundamental disk formats (both use 256-
byte sectors and 35 tracks, and use the same 
numbering of their sectors and tracks), there 
may be problems using one to back up the 
other's disks . If you are using OS-9 config­
ured for 35-track, single-sided disks the 
DSI<INI and BACI<UP commands will make 
an exact copy of an OS-9 disk. If you are 
using 40-track and/ or double-sided drives 
under OS-9, and have the OS-9 configured 
for the same, you will run into problems. 
Best keep things under one operating sys­
tem. 

• I'm starting my own BBS and need an 
auto-answer modem. I own a DC-3 from 
Radio Shack. Can you tell me how to use 
it for auto-answer? 

(CGR) 
Christian Ross 

Williamsport, P A 

The DC-3 does not support auto-answer. 
A whi le ago, RAINBOW ran an article on how 

to convert a DC-I modem to allow it to 
auto-answer. If you are an experienced 
hardware hacker, that conversion could 
probably be adapted to the DC-3. But my 
advice is such a conversion would be a waste 
of time and money, considering the low price 
these days of auto-answer modems. 

Your technical questions are welcomed. 
Please address them to CoCo Consultations, 
THE RAINBOW, P.O. Box 385, Prospect, KY 
40059. 

We reserve the right to publish only 
questions of general interest and to edit for 
brevity and clarity. Due to the large volume 
of mail we receive, we are unable to answer 
letters individually. 

For quicker response time, your questions 
may also be posted in the FORUM section 
of RAINBOW's CoCo SIG on Delphi. In 
FORUM, type ADD and address your ques­
tions to the username MARTYGOOD­
MAN. Marty is on most every evening to 
respond to FORUM messages. Other CoCo 
SIG members may also reply to questions 
posted in this public message area. Please be 
sure to leave your name and address in any 
FORUM questions, since those of wide 
interest will be selected for publication in 
this column. r,::.. 

******SELECTED SOFTWARE****** 
SOLDERLESS UPGRADE KITS 
With easy-to-follow instructions 

64K FORE BOARD 

64K FOR F BOARD 

· 64K FOR COC02' (ALL MODELS) 

EXTENDED BASIC CHIP 

$39.95 
$29.95 
$29.95 
$34.95 

COCO MAX tape only • ••• • ••• •••••••• • $64.95 
COCO MAX II disk on ly • ••• ••• ••••••••• $74.95 

Y-BRANCH ING CABLE • , , , • , , • , • , , , , , $27.95 

DS-69A DIGISECTOR & C-SEE Ill SOFTWARE , •• , , $149.95 

HJL-57 KEYBOARD , , , , , , , • , , , , , , , , • , $69.95 

VOLKS MODEM , , , ••• • • , , •••• , , , , • , $54.95 

THE INTRONICS EPROM Programmer 

CASE AND POWER SUPPLY , •• , , , • , , , , • , , $49.00 

NEW J a M DISK CONTROLLER 

with J Ooa1.2 ••••• , • •••••••••••• $129.00 
DISKETTE CAROUSEL , , , , , , , , , , , , , , • , $24.95 

ZENITH ZVM-123 GREEN •• , , • , , , , • , , , , , $99.00 

ZENITH ZVM-122 AMBER , , , , , , , •• • •• , , , $109.00 

VIDEO PLUS • , • , , , , , , , , , , , , , , , , • , $24.95 

VIDEO PLUS IIC , •• , , , , • , , , , •• , • , , , • $34.95 

VIDEO PLUS II U , •• , , , , • , , , •• , , , • , •• $34.95 

REAL TALKER I 

Program Up to 64K Eprom ••• ••• •••••••• $139.95 

DATARASE (Eprom Eraser) ••••••••••• ••• $39.95 
2764 HIGH SPEED COMPATIBLE , , , , , , • , • , • , $5.95 

27128 HIGH SPEED COMPATIBLE, •• , • , • , •• , • $7.95 ·All Ko rean models require one solder joint 

·-PI-ea-se_s_pe_c_ify_m_o_de_l_#-wi-th-o-rd-er---------1 ROM PACK P.C. BOARD 

with case for 27xx •••••••••• , ••• •• ••• $9.95 

Wllh 3 talking games ••••••••••••••• •• $49.95 
REAL TALKER II 

With 3 talking games • • • • • • ' • • • • • • • • • • • $54.95 
NUMBER JACK THE HJL Numeric Key Pad •••••• • $79.95 

NOTE: AII/Cs used 1n our ktts are f1rsr qual1ry r.SO NS 

pflme c htps and carry one lull year warranty. 

BASIC ROMs DISASSEMBLY 

COLOR BASIC UNRAVELLED $17.95 
EXTENDED BASIC UNRAVELLED $17.95 
DISK BASIC UNRAVELLED $17.95 
ALL 3 BOOKS ONLY $39.95 
ULTRA BOG DISK EDITOR ASSEMBLER $29.95 
BUG OUT & THE ORACLE (M.L. Monitor) $14.95 
ALL 5 1TEMS ONLY $59.95 
500 POKES. PEEKS, 'N EXECS $16.95 
UTILITY ROUTINE (VOLUME 1) $19.95 
WITH ROUTINES ON TAPE OR DISK $36.95 
ASSEMBLY LANGUAGE PROGRAMMING (TEPCO) $16.95 
ALL 9 ITEMS ONLY $119.95 

TEAC 558 DSIDD Hall Helghl Drive , , , , , • , , , , $109.95 

WIZARD'S CASTLE Top 5 Spectral Assocrates 
64K GraphiC Adventure games tn one package 
By Spectra l Assocrates Galagon, Lancer, Cubrx, 

Drsk on ly $19 95 Froggre & Lunar Rover Patrol 
l or on ly $34 95 tape or drsk 

Take a closer look. . . 
TAPE DISK TAPE 

DYNACALC $69.95 P51 MUSTANG $23.95 

PROCOLOR FILE 2.0 $49.95 SAILOR MAN (64K) $23.95 

MASTER DESIGN $24.95 WORLDS OF FLIGHT $23.95 

TELEWRITER 64 $39.95 $49.95 DRAGON SLA YEA 

SUPER SCREEN MACHINE $35.95 $38.95 SR-71 $23.15 

RAINBOW SCREEN MACHINE $23.95 $26.95 BUZZARD BA IT $19.95 

PEN PAL 2.1 $84.95 GALAGON $16.95 

AUTOTERM $31.95 $39.95 LUNAR ROVER PATROL $16.95 

ADOS $27.95 MS GOBBLER $16.95 

SUPER BACKUP UTILITY $44.95 LANCER $16.95 

THE PEEPER WITH SOURCE $24.95 $26.95 CUBIX $16.95 

GRAPH I COM $19.95 FROGGIE $16.95 

BEST OF COCO TIME 85 $26.95 $26.95 SPACE PAC (10 M.L. GAMES) $21.95 

UTILITIES BONANZ.~ 1 $29.95 EDUCATIONAL PAC (6 PROGRAMS) $19.95 

DISK UTILITIES 2.1A $24.95 ADVENTURE PAC (5 GAMES) $19.95 

TELEPATCH II $29.95 TREASURY PAC (30 GAMES) $29.95 

Send to : SELECTED SOFTWARE 
P.O. Box 32228, Fri dl ey, MN 55432 

DISK 

$27.95 

$27.95 

$26.35 

$23.95 

$24.75 

$22.95 

$18.95 

$18.95 
$18.95 
$18.95 
$18.95 

$18.95 

$21.95 
$19.95 

$19.95 
$29.95 

WE PAY SHIPP ING in the Un ited States, Canada & Mexico . 
Overseas please add 10%. (MN Residents add 6% sa les tax.) 
We accept Visa, Mastercard, check or money order. U.S . 
funds only for foreign orders. C.O.D. please add $2.00. 
(USA o n ly). 

24 HOUR ORDER LINE 612-757-2439 
INFORMATION 612-757-1 026 (8 A.M.- 5 P.M. C.S.T.) 

SAME DAY SHIPPING BEFORE 1 P.M. C.S.T. 
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16K 
Disk 

The last installment of the point-and-pick interface 

CoCo .Mouse: 
The Mnal Chapter 

By Steve Bjork 

Torefresh your memory, The 
Mouse is an assembly lan­
guage program that dis­

plays and moves a cursor and prints 
upper- and lowercase text on the Hi-Res 
graphics screen. A BASIC program may 
access this interface by 13 user functions 
and the PRINT command. 

Last month we covered the assembly 
language side of the USR function and 
PRINT command, along with the code 
for drawing the cursor (pointer). We 
also looked at how the joystick and 
button information is polled. 

This month we have the second half 
of the source code, bell and clock 
sounds and the Hi-Res screen text 
driver and its character shape data. 

Before getting started I want to re­
mind you that The Mouse and its source 
code are copyright 1986 by S RB Soft-

Steve Bjork has been a programmer for 
over 15 years. In his association with 
Datasoft he has authored such pro­
grams as Zaxxon, Sands of Egypt and 
Mega-Bug. He now handles product 
development for his own company, 
SRB Software, and has produced Stel­
lar Life Line, Ghana Bwana and PitFall 
II among others. Steve lives in Simi 
Valley, California 
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ware with all rights reserved. It is 
presented in RAINBOW magazine for 
private use only, and can't be used (all 
or part) in any marketed product with­
out written consent from SRB Soft­
ware. 

Makin' Some Noise! 
The first subroutine of Listing 1 

(MOUS E3 / ASM) generates the bell 
sound used in function 7. The bell sound 
is generated by playing a steady tone 
that decreases in volume as it is played 
(see Figure 1 ). 

So the sound can be heard, the bell 
routine first enables sound to the TV 
and selects the six-bit DAC as the sound 
device by calling SNDON. Next, the 
interrupts are disabled so the timing 
loops are not distorted and the starting 
volume is selected . 

Lines 600 to 1900 generate the enve­
lope in Figure I. After bell sound is 
completed, the interrupts are turned 
back on and the TV sound is disabled. 

The click sound does not change in 
volume like the bell , but does become 
lower in pitch as it is played. With click 
being so fast, the interrupts do not need 
to be turned off as before. Lines 4600 
through 5400 flip the bits of the six-bit 
DAC with a longer delay each time to 
generate its wave form. 

PRINT@ 
The Hi-Res screen text driver has 32 

characters per line, just like the stand­
ard green text screen. But eight lines 
must be added to make a total of 24 and 
give an extra 256 positions. This does 
present a little problem; the PRINT 

Figure 1: Bell Sound 

command's '@'can't address these new 
lines. So The Mouse intercepts the 
PRINT command to handle the '@' 
function for screen location in NPRINT, 
lines 6300 to 9400 of Listing 1. 

NPRINT jumps to the old PRINT 
command vector (in DLDPRT) if there is 
no'@' after the word PRINT. If there is 
an'@', a 16-bit number subroutine of 
Color BASIC ROM is called to find the 
new location. If this number is larger 
then the window size, then an FC Error 
is generated. With everything OK, the 
cursor is moved to the new location and 



Pattern Binary Hex Decimal 
*** 00011100 $1C 28 

* * 00100010 $22 34 
* 00100000 $20 32 

*** 00011100 $1C 28 
* 00000010 $02 2 • 0 •• 0 • 

* * 00100010 $22 34 
*** 00011100 $1C 28 

00000000 $00 0 

Figure 2: Dot Format for'S' 

the old PRINT command handles the 
rest of the line. 

Outgoing Intercepters 
All characters that would normally 

go to the text screen are intercepted by 
The Mouse. This is done by redirecting 
the standard output path through 
SPRINT at Line 10500. This routine 
calls CHR (Hi-Res text driver) if a Hi­
Res graphics screen is selected. If a Lo­
Res graphics or text screen is displayed 
at the time, then the old standard output 
path is used. 

The routine that prints a character to 
the Hi-Res screen, CHR, must first 
decide what mode it is in. These modes 
are Standard, Set Cursor Position and 

Set Window. Standard prints the char­
acter, does a control code or sets up the 
other two modes. Set Cursor Position 
mode takes the next two characters (X 
and Y position) and moves the cursor 
(lines 13600 through 151 00). The Set 
Window mode takes the next four 
characters and sets up a new scroll­
protected window (lines 10400 through 
15400 of Listing 2). 

Standard mode first tests if the char­
acter is a control code, 0 to 13, with 
CHRTAB holding the offset vector for 
these routines. Some of the routines are 
Line Feed, Clear Screen, Carriage 
Return, Set Window and Set Cursor 
Position. 

Next is a test for displayable range (32 

to 127). If it is in range, then the char­
acter's shape is selected out of 
CHRDAT shape data. The Shape Data 
format is one byte (eight dots) wide and 
eight bytes (lines) high. 

MOUSE4/ ASM (Listing 2) is the 
CHRDAT shape data table for all 96 
displayable characters. Each character 
shape consists of one byte (eight dots) 
wide by eight bytes (scan lines) high. If 
the bit is a zero, then a black dot is 
placed on the screen. And of course, if 
the bit b a one, then a white dot is 
displayed. Dot format for the letter "S" 
is shown in Figure 2. 

Each line of the CHRDAT shape data 
table has eight bytes (four word length) 
per line. Some assemblers do not allow 
for more then one expression per line. 
If this is the case with your assembler 
then all 96 FOB lines must b . replaced 
by four FOB lines with one xpression 
each. 

That's all the source code. If you have 
any questions about The Mouse or its 
source code just drop me a line, or better 
yet, look for me (6809er) at RAINBOW's 
Color Computer SIG on Delphi. 

(You may contact Mr. Bjork at 2529 
Ellington Court, Simi Valley, CA 
93063. Please enclose an SASE when 
writing.) D 

048 00 BNE CLICK2 

Listing 1: 

00100 * SOUND AND SCREEN DRIVERS 
00200 PING BSR SNDON 
00300 PSHS cc 
00400 ORGC ti$SO 
oosoo LDA 11230 
00600 PING1 BSR PINGS 
00700 
00800 TFR A,B 
00900 ANDB 11$F7 
01000 ORB 112 
01100 STB $FF20 
01200 
01300 BSR PINGS 
01400 LDB 112 
01SOO STB $FF20 
01600 DECA 
01700 DECA 
01aoo CHPA na 
01900 BHS PING1 
02000 PULS cc 
02100 SNDOFF LDA $FF23 
02200 ANDA *$F7 
02300 STA $FF23 
02400 CLRB 
02500 RTS 
02600 
02700 SNDON LDA $FF23 
02aoo ORA •a 
02900 STA $FF23 
03000 LDA $FF01 
03100 ANDA •SFF-8 
03200 STA $FF01 
03300 LDA $FF03 
03400 ANDA •SFF-a 
03SOO STA $FF03 
03600 RTS 
03700 
03aOO PINGS LDB •1aO 
03900 PING6 DECB 
04000 BNE PING6 
04100 RTS 
04200 
04300 *HAKE A SMALL CLICK SOUND 
04400 CLICK BSR SNDON 
04500 LDA tHO 
04600 CLICK1 TFR A,B 
04 700 CLICK2 DECB 

GET SOUND FROM 6 BIT DAC 
SAVE IRQ FLAGS 
TUEN OFF IRQ S 
H0\1 LONG TO DO SOUND 
DO A TIME DELAY 

GET TIME COUNT 
USE ONLY THE TOP 5 BITS 
SET PRINTER BIT HIGH 
SEND IT OUT THE DAC PORT 

DO A TIME DELAY 
CLEAR ALL BITS BUT PRINTER 
ON DAC PORT 
MAKE BALL SOUND SMALLER 
BY 2 
IS BELL DONE? 
NO, THEN LOOP 
TURN ON IRQS 
TURN OFF DAC SOUND 
BY RESETTING THE BIT 

HAKE RETURN ZERO 
AND RETURN 

TURN ON THE SOUND BY 
SETTING THE SOUND ON BIT 

GET LSB OF JOY/AUDIO 
PORT AND RESET IT 
AND PUT IT BACK 
GET MSB OF JOY/AUDIO 
PORT AND RESET IT TOO 
AND PUT IT BACK 
NOll EXIT 

TIME DELAY USED BY BELL (PING) 

TURN SOUND ON TO DAC 
START TIME DELAY SHORT 
DO A DELAY (USE COUNT) 
GET LONGER EACH TIME 

04900 LDB $FF20 GET DAC PORT 
osooo EORB 11$FO FLIP TOP 4 BITS 
05100 STB $FF20 SAVE SET PORT 
OS200 INCA HAKE DELAY LONGER 
OS300 CliP A tH6 ALL DONE? 
OS400 BLO CLICK1 NO, LOOP BACK 
ossoo BRA SNDOFF ELSE SOUND OFF AND EXIT 
OS600 
OS700 FNERR LDB 114*2 GO HERE FOR ?FN ERROR 
OS800 FCB sac 
OS900 SNERR LDB to2 GO HERE FOR 1 SN ERROR 
06000 Jl!P $AC46 JUIIP TO ERROR (OF BASIC) 
06100 
06200 *HOUSE'S NIDI PRINT COIIIIAND 
06300 NPRINT BEQ OPRINT SKIP IF NO PRINT DATA 
06400 CMPA to64 IS THE FIRST CHAR. A "@"? 
06SOO BNE OPRINT 
06600 PSHS A 
06700 LDA $FF22 GET GRAPHICS MODE 
06aoo ANDA II$ EO IS SCREEN A PIIODE 3 TO 4 
06900 EORA to$ EO 
07000 PULS A 
07100 BNE OPRINT NO, THEN USE OLD PRINT COIIIIAND 
07200 
07300 JSR $B3E4 GET VAL FOR THE @ POSITION 
07400 PSHS u SAVE U, NEED FOR VARIABLE BLOCK 
07SOO LEAU DATA;PCR GET VARIABLE POINTER 
07600 CLR COUNT,U CLEAR LINE COUNT 
07700 AT1 INC COUNT, U ADD ONE TO LINE COUNT 
07800 SUBB IIDXLEN,U SUB ONE LINE IJIDTH 
07900 SBCA toO (DO 16 BIT SUB) 
oaooo BCC AT1 ' LOOP TILL NEG 
Oa100 ADDB IIDXLEN, 0 ALIJAYS ONE TOO IIANY 
Oa200 LDA COUNT, U GET LINE COUNT 
08300 DECA ALWAYS ONE TOO IIANY 
oa400 CHPA IIDYLEN, U IS THE LINE OUT OF THE \IIND0\1 
08SOO BHS FNERR FH ERROR IF OUT OF RANGE 
08600 STD YCPOS,O SAVE THE LINE & COLUMN POSITION 
oa700 PULS u RESTORE 0 REG • 
oaaoo 
08900 JSR $AS GET NEXT CHAR . 
09000 BEQ OPRINT END IF END OF PRINT DATA 
09100 CHPA II$2C IS THE CHAR. A ", "1 
09200 BNE SNERR NO, THEN 1 SN ERROR 
09300 JSR $9F SET FLAGS FOR CHARACTER 
09400 OPRINT JMP [OLDPRT+DATA, PCRj 
09SOO 
09600 PHTAB FOB GHR1-PMTAB TABLE USED FOR PMODE TYPE 
09700 FOB PMODE1- PMTAB 
09800 FOB PMODE2- PMTAB 
09900 
10000 FOB liMO DEl-PMTAB 
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The sw-ord 
;dDtest 

i 
create a totally symmetrical 

crossword p.t..ikz le using the Word+ pro­
gram and the specifications outlined in 
the accompanying art icle on Page 38 of 
the May 1986 issue of THE RAINBOW? l'f SO, 

you may wish to enter The Crosswor~ 
Creator Contest. And, if we.!ch9ose to 
print your crossword puzzle, yoq wi ll be 
awarded a special prize,. · . 

Send us a disk or cassette copy of the 
data fi le of your puzzle created by Word+ 
along with a printed copy of the cross­
word p~zzle -:- including the clues and 
a'nswers. Be sure to put a fi:tle on the 
p'uzzle and if :possible, follow a general 
interest theme. 

Entries wi ll be judged on the folio 
criteria:. · 

Puzzle symmetry 
Number of words 

, Spelling 
1 Creativity 
! Thematic originality 
1 Understandability 
; Ease of loading data 
Neatness 

' Packaging 

Enter~ as often as you like! Please note: 
We consider your act of entering the 
contest as cohsentto publish ~our crea:.. 

i ' I . i < I I tion. - · · . , ·- .-
The Crossword Creator Contest is 

. . I : 

open to all. RAINBow readers, ~dyertisers 
and employees of Falsoft, Inc.' 

Send entries to: . 
Crossword Cr~ator Contest 
c/o THE RAINBOW 

:ills•on;_ BuDding 
385 ' 
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10100 
10200 
10300 
10400 

FOB 
FDB 
FOB 

IIMODE2-PMTAB 
IIMODE3- PMTAB 
IIMODE4-PMTAB 

10500 SPRINT PSHS B SAVE I T'S DATA, I NEED TO USE IT 
10600 LOB $FF22 GET SCREEN MODE 
10700 EORB IO$EO COMPLEMENT HI-RES BITS 
10800 ANDB IO$EO ONLY USE THOSE BITS 
10900 * IF THE SCREEN IS IN THE HI - RES (6K) MODE THEN B-0 
11000 
11100 ORB $6F GET I/0 PATH NUMBER 
11200 * IF THE I/0 PATH IS THE SCREEN (ZERO) THEN B STILL IIILL BE ZERO 
11300' 
11400 PULS B GET B OLD DATA 
11500 BEQ SPRNT1 SKIP IF FOR HI-RES SCREEN 
11600 SPRNTO JMP 
11700 

[OLDIO+DATA,PCR] ELSE USE OLD I/0 PATH CALL 

11800 SPRNTl LEAS 
11900 
12000 CHR 
12100 
12200 
12300 
12 400 
1 2500 
12600 
12700 
12800 
129 00 
1 3 000 
13100 
13200 
13300 
13400 

PSHS 
LEAU 
LOB 
LEAX 
LSLB 
LDD 
LEAX 
LOA 
JSR 
LOB 
ORB 
LOA 
STO 
PULS 

2 , S 

U , Y,X , D 
DATA,PCR 
PMODE,U 
PMTAB,PCR 

B , X 
D,X 

.s 
,X 
XCPOS,U 
IO$EO 
105 
$88 
PC , U,Y,X,D 

13500 *SET TEXT CURTSOR Y POSITION 
13600 PMOD E2 CMPA llDYLEN, U 
13700 BLO PMODEA 
13800 LOA llDYLEN, U 
13900 DECA 
14000 PMODEA STA 
1 1o100 CLR 
1 4200 RTS 
1 4300 
14 400 *GET X POSITION 

YCPOS,U 
PMODE,U 

14500 PMODEl CMPA llDXLEN , U 
14600 BLO PMODEB 
1 4700 LOA IIDXLEN , U 
14800 DECA 
14900 PMODEB STA XCPOS, U 
15000 INC PMODE, U 

15100 RTS 
15200 
15300 CHRTAB FDB NUL-CHRTAB 
15400 FDB S ETPOS-CHRTAB 
15500 FDB SVIDEO-CHRTAB 
15600 FOB IVIDEO-CHRTAB 
15700 FOB SETIIIN-CHRTAB 
15800 FOB LEFT- CHRTAB 
15900 FOB RIGHT-CHRTAB 
16000 FOB PING-CHRTAB 
1 6100 FDB BACKSP-CHRTAB 
16200 FOB TAB-CHRTAB 
16300 FOB LF-CHRTAB 
16400 FDB UPLINE -CHRTAB 
16500 FDB CLS-CHRTAB 
16600 FOB CR·CHRTAB 
16700 
16800 CHR1 CMPA 1013 
16900 BHI CHR20 
17000 LSLA 
17100 LEAX CHRTAB,PCR 
17200 LDO A,X 
17 300 JMP D,X 
171o00 
17500 CHR20 SUBA #32 
17600 CMPA #96 
17700 BHI CHR29 
17800 
1 7900 LBSR HOLD IT 
18000 LOB XCPOS,U 
18100 CMPB IIDXLEN, U 
18200 BLO CHR21 
18300 CLR XCPOS,U 
18400 INC YCPOS, U 
18500 BSR SCROLL 
1 8600 
18700 CHR21 LEAY > CHRDAT, PCR 
1 8800 LOB 108 
18900 MOL 
1 9000 LEAY D,Y 
1910 0 
t'9200 LDD IIDYPOS , U 
19300 ADOO YCPOS, U 
19400 ADOA SSTART 
1 9500 TFR O,X 
19600 LOB 108 
19700 CHR22 LOA ,Y+ 
19800 EORA INVERT , U 
1 99 00 STA ,X 
20000 LEAX 32,X 
20100 DECB 
20200 BNE CHR22 
20300 
20400 INC XCPOS,U 
20500 CHR29 RTS 

REMOVE PATCH-CALL ADDRESS 

SAVE ALL REGS. 
GET ADDRESS OF VARIABLES 
GET PRINT MODE 
GET PRINT MODE OFFSET TABLE 
MAKE PRINT MODE *2 FOR 16 OFFSET 
GET PRINT MODE'S 16 BIT OFFSET 
MAKE X POINT THE SUBR. 
GET CHARACTER TO PRINT 
CALL IT 
GET PRINT CURSOR X POSITION 
MAKE I T BOTTOM LINE 

PUT IT IN BASIC'S CURSOR POSITI ON 
RESTORE REGS AND EXIT 

IS Y POSITION BIGGER THEN THE 
IIINDOII? NO, USE IT I 
ELSE USE THE MAX POSITION 

STORE IT 
RESET PMODE TO NORMAL 
AND EXIT 

IS THE X POSITION TOO BIG? 
NO, USE ITI 
ELSE USE THE MAX X POSITION 

STORE IT 
MOVE TO NEXT PRINT MODE 

AND EXIT 

CONTROL COD: VECTORS 

IS THE CHARACTER A CONTROL CODE 7 
SKIP IF NOT 
ELSE JUMP TO IT VECTOR 

IS IT A PRINTABLE CODE? 

NO, THEN SKIP TO EXIT 

PUT MOUSE CURSOR ON HOLD 
GET X- POSITION ON SCREEN 
PAST RIGHT SIDE? 
NO , JUST PRINT IT 
ELSE BACK TO LEFT SIDE 
AND MOVE DOliN LINE 
IF NEEDS TO SCROLL, THEN SCROLL I 

GET CHR DATA TABLE 
INDEX TO THE CHAR. DATA 

GET IIINDOil START POSITION 
GET TEXT CURSOR POSITION 
ADD SCREEN START IN MEMORY 
AND POINT X TO IT 
NUMBER BYTES PER CHAR. 
GET DATA BYTE 
INVERT IF FLAG IS ON 
PUT IT ON THE SCREEN 
NEXT LINE ON SCREEN 

ALL BYTES DONE??? 
LOOP IF NOT 

NEXT POSITION ON SCREEN 



Listing 2: 

00100 *MOUSES/ASH 
00200 

PART 2 OF SCREEN DRIVER 

00300 *THIS 
00400 CR 

ONE DOES A RETURN ON TEXT SCREEN 
LDB IIDXLEN. U GET LINE LENGTH 

oosoo 
00600 
00700 
00800 
00900 
01000 
01100 
01200 
01300 
01400 
01SOO 
01600 
01700 
01800 
01900 
02000 
02100 
02200 
02300 
02400 
02SOO 
02600 
02700 
02800 
02900 

SUBB XCPOS, U GET BYTE LEFT ON LINE 

03000 

CR1 DECB 
BMI 
PSHS 
LDA 
LBSR 
PULS 
BRA 

CR2 CLR 

*DO A LINE FEED 
LF INC 
SCROLL PSHS 

LDB 
CMPB 
BLO 
DEC 

BSR 
LDA 
STA 
LDA 
DECA 
SEQ 

03100 LDA 
03200 ADDA 
03300 LDB 
03400 TFR 
03SOO LDA 
03600 DECA 
03700 LSLA 
03800 LSLA 
03900 LSLA 
04000 SCROLL1 PSHS 
04100 LDB 
04200 LSRB 
04300 BCC 
04400 LDA 
04SOO STA 
04600 SCROLL2 STB 
04 700 BEQ 
04800 SCROLL3 LDD 
04900 STD 
05000 DEC 
05100 BNE 
05200 SCROLL4 PULS 
05300 LEAX 
OS400 DECA 
OSSOO BNE 
05600 
05700 SCROLLS LDB 

LDA 
SCROLL6 PSHS 

LDB 
SCROLL? STA 

DECB 
BNE 
PULS 
LEAX 
DECB 
BNE 
LDA 
STA 

05800 
OS900 
06000 
06100 
06200 
06300 
06400 
06SOO 
06600 
06700 
06800 
06900 
07000 
07100 
07200 
07300 
07400 
07SOO 
07600 
07700 
07800 
07900 

SCROLL9 PULS 

HOLDIT PSHS 
LDA 
STA 
LBSR 
PULS 

CLS BSR 

08000 
08100 
08200 
08300 
08400 
08500 
08600 
08700 
08800 
08900 CLS1 
09000 
09100 CLS2 
09200 
09300 
09400 
09SOO 
09600 
09700 
09800 
09900 
10000 

LDA 
STA 
LDD 
ADDA 
TFR 
LDA 
LDB 
LSLB 
LSLB 
LSLB 
PSHS 
LDB 
STA 
DECB 
BNE 
POLS 
LEAX 
DECB 
BNE 
CLR 
CLR 
LDA 

CR2 

#32 
CHR20 

CR1 

XCPOS,U 

YCPOS, U 

A 
YCPOS, U 
IIDYLEN, U 
SCROLL9 
YCPOS, U 

HOLD IT 
#1S 
HOLD,U 
IIDYLEN. U 

SCROLLS 

IIDYPOS, U 
SST ART 
IIDXPOS, U 
D,X 
II'DYLEN. U 

X,A 
IIDXLEN, U 

SCROLL2 
256,X 
,X+ 
COUNT ,U 
SCROLL4 
256,X 
,X++ 
COUNT,U 
SCROLL3 
X,A 
32 .x 

SCROLL1 

#8 
INVERT,U 
X,B 
IIDXLEN. U 
,X+ 

SCROLL7 
X,B 
32,X 

SCROLL6 
#2 
HOLD, U 
PC,A 

D,Y,U,X 
#2 
HOLD,U 
CUROFF 
PC,U,Y,X,D 

HOLD IT 
#10 
HOLD,U 
IIDYPOS, U 
SST ART 
D,X 
INVERT ,U 
IIDYLEN, U 

B,X 
IIDXLEN. U 
,X+ 

CLS2 
X,B 
32,X 

CLSl 
YCPOS, U 
XCPOS, U 
#2 

ANY BYTES LEFT ON LINE? 
SKIP IF NOT 
SAVE COUNTER 
GET SPACE " " 
PRINT IT ON SCREEN 
GET COUNTER 
LOOP TILL END OF LINE 

PUT TEXT CURSOR AT START OF LINE 

MOVE DOWN ONE LINE 
SAVE PRINTING CHAR. 
GET LINE POSITION 
IS THIS LINE OFF SCREEN? 
NO, SKIP AND EXIT 
ELSE MOVE UP A LINE 

TURN OFF CURSOR FOR PRINTING 

MAKE THE HOLD A LITTLE LONGER 
GET NUMBER LINE IN WINDOW 
DON'T SCROLL THE LAST LINE 
SKIP ONLY ONE LINE 

GET TEXT WINDOW LINE POSITION 
ADD THE SCREEN START POSITION 
GET WINDOW C POSITION 
AND MAKE X POINT TO IT 
GET NUMBER OF LINES IN WINDOW 
DON'T SCROLL THE LAST ONE 
MUL BY 8 SCAN LINES 

SAVE SCAN LINE COUNT & POINTER 
GET WINDOW X LENGTH 
DIVIDE BY 2 
SKIP IF EVEN 
MOVE ONE BYTE IF ODD 

SET BYTE COUNTER 
SKIP IF ONLY ONE BYTE TO MOVE 
ELSE MOVE TWO BYTES AT ONCE 

LOOP TILL ALL BYTES ARE DONE 

RESET BACK TO START OF LINE 
MOVE TO NEXT SCAN LINE 
ALL LINE MOVED? 
LOOP IF NOT 

LINES TO BE BLANKED 
GET BACKROUND (BLACK OR WHITE) 
SAVE LINE START AND COUNTER 
GET NUMBER OF BYTES PER LINE 
PUT DOWN BACKROUND 
ALL DONE WITH THIS LINE? 
NO, THEN LOOP 
GET COUNT & START OF LINE 
MOVE TO NEXT LINE 
ALL LINES DONE 
LOOP IF NOT 
RESET HOLD 

AND EXIT 

SAVE ALL REGS 
DELAY CURSOR FOR 2 IRQS 

TURN OFF CURSOR 
RESTORE AND EXIT 

PUT CURSOR ON HOLD 
PIT IT ON HOLD A LITTLE LONGER 

GET WINDOW POSITION 
ADD START OF SCREEN MEMORY 
MAKE X THE POINTER TO SCREEN 
GET BACKROUND COLOR 
GET NUMBER OF LINES 
8 LINES PER TEXT LINE 

SAVE LINE COUNT & POINTER 
GET NUMBER OF BYTES PER LINE 
PUT BACKROUND ON SCREEN 
ARE ALL BYTE.S DONE ON LINE 
NO, THEN LOOP BACK 
GET LINE COUNTER & START OF LINE 
MOVE TO NEXT SCAN LINE 
ALL SCANS DONE? 
NO, THEN LOOP 
PUT TEXT CURSOR AT 
TOP OF WINDOW 
RESET HOLD TO STANDARD 

10100 STA 
10200 RTS 
10300 
10400 SVIDEO CLR 
10SOO NUL RTS 
10600 
10700 SETPOS LDA 
10800 STA 
10900 RTS 
11000 
11100 SETWIN LDA 

STA 
RTS 

WMODEl CMPA 
BHS 
STA 
NEGA 
ADDA 
STA 
CLR 
CLR 
INC 
RTS 

WMODE2 CMPA 
BHS 
STA 
NEGA 
ADDA 
STA 
INC 
RTS 

II'ERROR CLR 
LBRA 

WMODE3 BEQ 
CMPA 
BHI 
STA 
INC 
RTS 

WMODE4 BEQ 
CMPA 
BHI 
STA 
CLR 
RTS 

HOLD,U 

INVERT ,U 

IH 
PMODE,U 

#3 
PMODE,U 

#31 
WERROR 
IIDXPOS, U 

#32 
1/DXLEN,U 
YCPOS, U 
XCPOS,U 
PMODE, U 

#23 
WERROR 
IIDYPOS, U 

#24 
IIDYLEN. U 
PMODE, U 

PMODE, U 
FNERR 

WERROR 
IIDXLEN, U 
WERROR 
IIDXLEN, U 
PMODE, U 

IIERROR 
IIDYLEN, U 
WERROR 
IIDYLEN, U 
PMODE,U 

!VIDEO LDA #2 55 
STA INVERT, U 
RTS 

11200 
11300 
11400 
11SOO 
11600 
11700 
11800 
11900 
12000 
12100 
12200 
12300 
12400 
12SOO 
12600 
12700 
12800 
12900 
13000 
13100 
13200 
13300 
13400 
13SOO 
13600 
13700 
13800 
13900 
14000 
11•100 
14200 
14300 
14400 
14SOO 
14600 
14700 
14800 
14900 
15000 
15100 
15200 
15300 
15400 
15500 
15600 
15700 
15800 
15900 
16000 
16100 
16200 
16300 
16400 
16500 

*THIS IS A BACK SPACE CODE ($08) 
BACKS P LDD YCPOS, U 

DECB 
BPL BACKS1 
LDB IIDXLEN, U 
DECB 
DECA 
BPL BACKS1 
INCA 
CLRB 

16600 BACKS1 STD 
16700 LDA 
16800 LBSR 
16900 DEC 
17000 RTS 
17100 
17200 LEFT LDA 
17300 DECA 
17400 BPL 
17500 LOA 
17600 DECA 
17700 LEFT1 STA 
17800 RTS 
17900 
18 000 RIGHT LDA 
18100 INCA 
18200 CMPA 
18300 BLO 
18400 CLRA 
18500 RIGHTl STA 
18600 RTS 
18700 
18800 UPLINE DEC 
18900 BPL 
19000 LDA 
19100 DECA 
19200 STA 
19300 UPLIN1 RTS 
19400 
19500 TAB 
19600 
19700 
19800 
19900 
20000 TAB1 
20100 
20200 
20300 
20400 
20500 

LDB 
ANDB 
NEGB 
ADDS 
LDA 
PSHS 
LBSR 
PULS 
DECB 
BNE 
RTS 

YCPOS, U 
#32 
CHR20 
XCPOS,U 

XCPOS, U 

LEFTl 
IIDXLEN, U 

XCPOS,U 

XCPOS, U 

IIDXLEN, U 
RIGHTl 

XCPOS,U 

YCPOS, U 
UPLIN1 
IIDYLEN. U 

YCPOS, U 

XCPOS,U 
#7 

#8 
#32 
D 
CHR20 
D 

TAB1 

AND EXIT 

MAKE WHITE ON BLACK 

START GET CURSOR POSIT ION 

START GET WINDOII' SIZE & POSITION 

IS II'INDOW X START POS <31 
IF NOT THAT ERROR 

GET MAX WINDOW X LEG FOR THAT 
START PSOITION 
AND USE IT FOR NOW 
HOME TEXT CURSOR TO TOP 
LEFT OF WINDOW 
MOVE TO NEXT PRINT MODE 

IS lliNDOW Y START POS <23 
IF NOT THEN ERROR 

GET MAX WINDOW X LEN FOR THAT 
STARTING POSITION 

MOVE TO NEXT PRINT MODE 

RESET PRINT MODE 
AND GIVE A ?FN ERROR 

ERROR IF 0 BYTES PER LINE 
IS THIS WINDOW TOO BIG? 
?FN ERROR IF SO 
ELSE SET LINE LENGTH 
MOVE TO NE XT PRINT MODE 

ERROR IF LENGTH IS ZERO 
IS THE SIZE TOO BIG? 
FN ERROR IF SO 
ELSE SET IT 
RESET PRINT MODE 
AND EXIT 

SET BLACK ON WHITE VIDEO 

GET TEXT CURSOR POSITION 
BACK UP ONE 
USE IT IF STILL ON THE SAME LINE 
ELSE MOVE CURSOR TO END 
OF LINE 
AND MOVE UP ONE LINE 
USE IT IF NOT THE TOP OF 1/INDOW 
ELSE BACK TOP TOP LINE 
AND START OF THE LINE 
STORE NEll TEXT CURSOR POSITION 
CLEAR (BLANK) THE NEll TEXT 
CURSOR POSITION 
MOVE BACK TO THAT PLACE 
AND EXIT 

GET TEXT CURSOR'S X POSITION 
MOVE BACK ONE 
IF STILL ONE LINE? THEN USE IT 
ELSE MAKE IT THE MAX RIGHT 
POSITION ON LINE 
AND STORE IT 
ALL DONE AND EXIT 

GET TEXT CURSOR'S X POSITION 
MOVE TO RIGHT 
GONE TOO FAR? 
NO, THEN USE IT (SKIP) 
ELSE MOVE TO FAR LEFT 
AND STORE IT 
ALL DOWN. EXIT 

MOVE TEXT CURSOR UP ONE LINE 
MOVE OFF OF TOP OF IIINDOII?, NO SKIP 
SET TO BOTTOM OF 1/INDOI/ 

GET TEXT CURSOR POSITION 
GET OFFSET FROM TAB STOP (EVERY B) 
GET NUMBER TO NEXT NEXT ONE 

GET A SPACE " " 
SAVE BOTH 

PRINT THAT SPACE 
GET BOTH 
AT NEXT TAP STOP? 
NO, THEN LOOP 
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Listing 3: 

00100 * CHARACTER SHAPE DATA 
00200 * EACH ONE IS 8 BYTES LONG (A 8 BY 8 DOT SIZE) 
00300 * THERE ARE 96 CHARACTERS 
00 400 * THE ASSEMBLER THAT I USE ALLOIIS FOR MORE THEN ONE EXPRESSION PER LINE 
00500 * IF YOU ARE USING THE RADIO SHACK ASSEMBLER YOU HAY HAVE TO 
00600 * PUT EACH EXPRESSION ON IT'S FOB LINE 
00700 
00800 CHRDAT FOB 0,0,0,0 
00900 FDB 2056 '2056 '2048 ,2048 I 
01000 FDB 2570' 2560' 0 '0 " 
01100 FDB 2570 '7946 '7946 '2560 * 01200 FDB 2078 '10268 '2620' 2048 $ 
01300 FDB 12850' 1032' 4134' 9728 ' 01400 FDB 4136' 10256' 10788' 6656 & 
01500 FDB 2056,4096,0,0 
01600 FDB 1032' 4112 '4104' 1024 ( 

01700 FOB 2052 '514' 516' 2048 ) 

01800 FDB 2090' 7230' 7210' 2048 * 
01900 FOB 8,2110,2056,0 + 
02000 FDB 0,0,2056,4096 
02100 FDB 0' 62' 0' 0 -
02200 FDB 0,0,8,2048 
02300 FDB 514 , 1032' 4128 '8192 I 
02400 FDB 7202' 9770' 12834' 7168 0 
02500 FOB 2072' 2056 ' 2056 ' 7168 1 
02600 FOB 7202' 524' 4128 '158 72 2 
02700 FDB 7202' 524' 546 '7168 3 
02800 FOB 1036' 5182 '1028 ' 1024 4 
02900 FDB 15904 '8252' 514 '15360 5 
03000 FOB 7202' 8252' 8738' 7168 6 
03100 FDB 15906 '1028 '2056 '2048 7 
03200 FDB 7202' 8732' 8738 '7168 8 
03300 FDB 7202 ' 8734,546 '7168 9 
03400 FOB 8,0 , 2048,0 : 
03500 FDB 8 , 2048,2056,4096 ; 
03600 FDB 1032 ' 4128 '4104' 1024 < 
03700 FDB 0 , 15872,15872,0 -
03800 FDB 4104' 1026 '1032' 4096 > 
03900 FDB 7202 '516' 2048 '2048 1 
04000 FDB 7202' 538 '10794' 7168 @ 
04100 FOB 7202 '8766 '8738' 8704 A 
04200 FOB 15394 '8764' 87 38' 15360 B 
04300 FOB 7202 ' 8224' 8226 ' 7168 c 
04400 FDB 14372 '8738 '8740' 14336 D 
04500 FOB 15904 ' 8252 ' 8224' 15872 E 

lOTHIAN SOPTWARB 

COCO TESTEM Make multiple choice, matching , 
true/false, completion, short answer teste . 
Requires printer with underline ability. Works 
with tape or disk. 32K ECB tape. $19.95 

TEACHER PAK Both weighted & regular grading, 
seatin~ charts. alphabetizing, statistics. 
Works with tape or disk. 16K ECB tape . $34.95 

TEACHER PAK PLUS The above pair . $47 . 95 

TIME MASTER Party fun. Calendars, biorhythms, 
human compatibility, more. 16K ECB tape, $19.95 

PERPETULIFE Challenging board game based on 
Life. 1 or 2 players. 16K ECB/ML tape. $19 .95 

GRAPHIC ECHO Graphic screen dump tor RS dot 
matrix printers. Includes enlarged & negative 
images, adjustable margin. Works with disk and 
all 5 PMODES. 16K/32K ML tape, $14.95 

OISKMAN Backup, reorganize, alphabetize RS disk 
directories. Examine & change sectors. Catalog 
disk tiles. Printouts. 32K disk. $21.95 

HOMEWARE Home management package. Use with 
tape or disk. Five 16K ECB/ML modules on tape: 

CALENDAR - Draw calendars. Various formats. 
SAVINGS/LOANS - Personal finance calculations. 
DIRECTORY - Keep track of phone numbers, 

addresses, etc. Print address labels. 
INVENTORY - For home records, hobbies, etc. 
HOME-WRITER - Simple, easy ML word processing . 
Single modules: $19.95 Whole set: $49.95 

Send check or money 
order - no cash. Pa. 
residents add 6X. 

lothian Software. Inc. 
Box 663 

Rimersburg, Pa. 16248 
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04600 FOB 15904' 8252' 8224 ' 8192 F 
04700 FOB 7202 '8238 '8738. 7168 G 
04800 FDB 8738 '8766. 8738' 8 704 H 
04900 FDB 15880.2056' 2056,15872 I 
05000 FDB 3842.514,530.3072 J 
05100 FDB 8740' 10288,10276' 8704 K 
05200 FOB 8224.8224.8224' 15360 L 
05300 FDB 8758 '10794' 8738 ' 8704 M 
05400 FDB 8754' 12842 ' 9766.8704 N 
05500 FDB 7202 '8738 '8738. 7168 0 
05600 FDB 15394' 8 764' 8224' 8192 p 
05700 FDB 7202 ' 8738 '10788' 6656 Q 
05800 FDB 15394' 8764' 10276 '8704 R 
05900 FD8 7202' 8220' 546 '7168 s 
06000 FD8 15880.2056.2056 '2048 T 
06100 FDB 8738.8738' 8738 '7168 u 
06200 FDB 8738 '8738' 5140' 2048 v 
06300 FDB 8738 '8746 '10806. 8704 II 
06400 FDB 8738 '5128 '5154' 8704 X 
06500 FDB 8738' 5128 '2056 . 2048 y 
06600 FDB 15874,1032' 4128 '15872 z 
06700 FDB 14368' 8224' 8224' 14336 [ 
06800 FDB 8224.4104' 1026. 512 BACK "/" 
06900 FDB 3586' 514,514.3584 l 07000 FDB 2076' 15880.2056 '2048 
07100 FDB 8' 6206 '6152 '0 LEFT ARROII 
07200 FDB 0,0,0 , 0 BLANK (ADD YOUR OliN) 
07300 FDB 0,3074,3602,3328 a 
07400 FDB 8224' 15394 '87 38 '15360 b 
07500 FDB 0. 7202' 8226 '7168 c 
07600 FDB 514,7714,8738,7680 d 
07700 FDB 0' 7202,15904. 7168 • 
07800 FDB 1034' 2076.2056 '2048 f 
07900 FDB 0, 7202,9754,540 g 
08000 FDB 8224' 11314' 8738 '8704 h 
08100 FDB 2048.6152' 2056' 7168 1 
08200 FDB 24' 2056 ' 2056,10256 j 
08300 FDB 8224' 9256,12328' 9216 k 
08400 FDB 6152 '2056 ,2056. 7168 1 
08500 FDB 0' 30281,18761' 18688 m 
08600 FDB 0,11314.8738 '8704 n 
08700 FDB 0' 7202' 8738' 7168 0 

08800 FDB 0,11314,12844' 8224 p 
08900 FDB 0 , 6694,9754,514 q 
09000 FDB 0,11314' 8224' 8192 r 
09100 FDB 0, 7200,7170,7168 • 
09200 FDB 2056' 7176 '2058 '1024 t 
09300 FDB 0,8738,8742,6656 u 
09400 FDB 0,8738,8724,2048 v 
09500 FDB 0,16705,18761' 13824 v 
09600 FDB 0,8724,2068,8704 X 

09700 FDB 0. 8738' 7682.540 y 
09800 FOB 0' 15876' 2064,15872 z 
~9900 FDB 1032' 4104' 4104' 1024 ( 
10000 FDB 2056 '2048. 2056 '2048 : 
10100 FDB 2052' 516' 516 '2048 ) 
10200 FDB 0,8272 , 2564,0 II AVE 
10300 FDB 65535,65535,65535,65535 DELETE (ALL ON) ~ 
10400 

One-Liner Contest Winner . .. 

Enter your text and the computer tells you what 
vowels you have used and how many times. 

The listing: 

1,0 CLEAR 4,0,0 
2,0 LINEINPUT"TEXT: ";A$:FORC=lTO 
LEN(A$)+l:X$=MID$(A$,C,l):IFC=LE 
N(A$)+1THENPRINT 11 A E I 0 U" 
:PRINTA;E;I;O;U:ELSEIFX$=11A11 THEN 
A=A+l:NEXTELSEIFX$= 11 E"'I'HENE=E+l: 
NEXTELSEIFX$= 11 I 11 THENI=I+l:NEXTEL 
SEIFX$= 11 0 11 THENO=O+l:NEXTELSEIFX$ 
="U"THENU=U+l:NEXTELSENEXT 

Frank Marino 
Kissimmee, FL 

(For this winning one-liner contest entry, the author has been sent copies 
of both The Rainbow Book of Simulations and its companion The Rainbow 
Simulations Tape.) 



Recommended Reading for Your CoCo from ... 

The Rainbow Bookshelf .. 
m l!rtUI'>llfli\BflUKtll' 

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

for the Tandy Color Computer. Authors Dale L. Puckett and Peter 
Dibble show you how to take advantage of OS-9's multi-tasking 
and multi -user features , and the capability of redirecting input 
and output commands at will . An easy-to-read , step-by-step guide 
packed with hints and tips, tutorials and free software in the form 
of program listings. 
Book $19.95, Disk $31.00 (2 disks. book not included) 

The Rainbow Book of Simulations 
Features 20 award-winn ing en tries from THE RAINBOW's first 

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

f\rs\ 
-./ 

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

RAINBOW's very first Adventure contest. Includes such favorites 
as Sir Randolf of the Moors, Search for the Ruby Chalice, Deed 
of the York, Horror House, One Room, The Door and Or. Avaloe. 
Plus. hints and tips on solving Adventures. · 
Book $7 .95, Tape $7.95 

The Second Rainbow Book of Adventures 
Our newest arrival features 24of the most challenging Adventure 

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

Coming soon 
The Rainbow Guide to Introductory Statistics 

The Second Rainbow Book of Simulations 

I want to start my o wn Rainbow Bookshelf! 
Please send me: 

0 The Rainbow Book of Simulations 

0 Rainbow Simulations Tape 

0 The Complete Rainbow Guide to OS-9 
(book only) 

0 Rainbow Guide to OS-9 Disk Package (2 disks) 

0 The Rainbow Book of Adventures (first) 

0 Rainbow Adventures Tape (first) 

0 The Second Rainbow Book of Adventures 

0 Second Rainbow Adventures Tape 
Kentucky residents add 5% sales tax 

$ 9.95 ___ _ 

$ 9.95 _ _ _ _ 

$19.95 _ _ _ _ 

$31 .00 ___ _ 

$ 7.95 _ _ _ _ 

$ 7.95 _ _ _ _ 

$13.95 _ __ _ 

$13.95 _ _ _ _ 

Add $1 .50 per book Shipping and Handling in U.S. 

Outside U.S., add $4.00 per book 

Name 

Address --------------------------------------­

City ----- ----- --- - ------­

State _ _ ___________ ZIP _ _ _ _ 

0 Payment Enclosed, or 0 Charge to : 

0 VISA 0 MasterCard 0 American Express 

Account Number 

Card Ex pi rat ion Date -----------------------------

(Allow 6 to 8 weeks for delivery) Total Signature 

Mail to: Rainbow Bookshelf, The Falsoft Bu ilding , P.O. Box 385, Prospect, KY 40059. 
Pl ease note: The tapes and disks offered by The Rainbow Bookshelf are not stand-alone products. That is, they are intended to be an 
ad junct and complement to the books. Even if you bu y the tape or disk, you will still need the appropriate book . 
OS-9® is a registered trademark of the Microware Systems Corporation. 

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



DOWNLOADS 

Telepatch to the Rescue 

• lam using an old copy ofTelewriter-64, 
disk version,Jor my word processing. When 
l purchased a new disk controller for my 
disk drive (Disk BASIC 1.1), l found that 
Telewriter no longer goes to the disk l/ 0 
me~1U. l get an FC Error. When l switched 
my new controller for an old controller 
(Disk BASIC 1.0), theTeiewriter workedfine. 
So the problem is definitely the controller. 

Do you have any information on a fix for 
this problem? 

Jeffrey Mofenson 
Mineola, NY 

Jeffrey, Te/ewriter-64 is different for Disk 
BASIC 1.0 and 1.1 . Since the machine lan­
guage routines have been moved in the I . I 
ROM, a different version of Telewriter was 
necessary. There's nothing wrong with your 
controller. 

There are two solutions to your problem. 
The first is to find an updated version of 
Telewriter, one for your 1.1 ROM. The 
second solution is to buy Telepatch , an 
enhancement program that adds several 

Dan Downard is an electrical engineer 
and has been involved in electronics for 
27 years through Ham radio (K4KWT). 
His in terest in computers began about 
eight years ago and he has built several 
68XX systems. 
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improvements to Te/ewriter-64. Telepatch 
also allows you to use either 1.0 or 1.1 Disk 
BASIC. Telewriter was one of the first and, 
in my opinion, best programs written for the 
CoCo. 

What's OS-9 For, Anyway? 

• I own a 64K CoCo 2, single drive and a 
DMP-105 printer. l purchased OS-9 about 
Jour months ago hoping that it would allow 
me to use and teach me to write assembly 
language programs. So far l can find no use 
whatsoever for my OS-9 system aside from 
buy ing software for it or buying something 
like BASIC09. If anyone knows of a good 
book to teach a newcomer how to program 
in assembly language, or if anyone has done 
something with OS-9 either with or without 
the assembler, let me know what it was you 
did and how you did it . l can be reached at 
2026 Lardner St., 19149. 

Michael Keefe 
Philadelphia. P A 

OS-9 is just an operating system, Michael, 
not a language, per se. If you want to learn 
assembly language programming, I suggest 
obtaining Assembly Language Program­
ming for the TRS-80 Color Computer, by 
William Barden, Jr. This book is sold in all 
Radio Shack Computer Centers . It explains 

By Dan Downard 
Rainbow Technical Editor 

assembly language programming, but has 
nothing to do with OS-9. 

After you understand the principles of this 
book, I suggest moving up to OS-9. An 
adequate portion of The Complete Rainbow 
Guide to OS-9 by Dale Puckett and Peter 
Dibble is devoted to OS-9. People used to 
assembly language programming find OS-9 
tedious at first, but learn to appreciate its 
flexibility. 

My last bit of advice comes from expe­
rience. Don't even bother with assembly 
language programming unless you have a 
good reason. That's what higher level lan­
guages such as BASIC were written for - to 
eliminate the need for assembly language 
programming. 

Serial Conversion 

• In the May 1986 "Downloads " you re­
vealed the secret to interfacing DB-25 RS-
232 printers to the CoCo. Is there a similar 
method to wire into the Centronics Parallel 
Port Printers? 

I know that commercial serial to parallel 
interfaces are available, but I'd rather go 
direct, if possible. Would it be simpler to 
install a Centronics Port in the CoCo? 

R. Stanwood 
Langley, British Columbia 



The DB-25 is the standard for RS-232, or 
serial interfaces. The key to your question 
is serial vs. parallel. Serial data communi­
cations sends data one bit at a time. Parallel 
data is sent one byte, or eight bits, at a time. 
A strobe pulse is used to sync the parallel 
transmission. Therefore, you must first 
convert the serial data to a parallel format 
before sending it to a Centronics compatible 
port. 

Hazardous TVI Solution 

• This is in reference to your reply to Mr. 
Biggs' TV interference problem in the 
February 1986 "Downloads." 

Mr. Biggs was told that one method of 
eliminating or reducing his TV! problem 
consisted of spraying a metallic coating on 
the inside surface of his CoCo's case. This 
is an excellent way of controlling a TV! 
problem. It should be noted, however, that 
there are possible hazards associated with a 
metallic aerosol coating. If the coating is not 
designed to adhere to the surface it is being 
applied to, or is not applied per the written 
instructions, the coating may peel off and 
come in contact with uninsulated conduc­
tors. If the coating falls across low voltage 
logic circuits there is a possibility of data 
errors or 1C chip damage. If the coating falls 
across high voltage power circuits, an 
increased shock or fire hazard is presented. 

There are several possible alternatives to 
using a metallic coating. You may try simply 
moving the computer a foot or two in any 
direction, or try plugging the computer into 
a power receptacle of a different circuit. If 
these methods fail, a metallic coating might 
be a good solution, but please use caution! 

Kurt Stefans 
Roselle, IL 

Kurt, first of all, I am not aware of any 
high voltages present inside a CoCo. Any 
type of modification to electronic devices 
requires a certain amount of care in dealing 
with conductive materials. Some of the 
worst disasters I have seen inside CoCos 
have been caused by improper soldering 
techniques . I have never seen one catch on 
fire, but who knows? 

I agree that you should not modify any 
electrical device without using proper care 
and craftsmanship. At the same time, I don't 
see too many unmodified CoCos around 
anymore. 

OS-9 Copy Malfunction 

• l recently purchased the OS-9 system and 
was quite frustrated to find I could only 
make one copy of the master disk, and even 
then only after many attempts. I assume the 
original disk is all right since one copy was 
made and there is nothing wrong with the 
drive (the speed was checked) and all my 
other disks work fine, including the one copy 

of the OS-9 disk (except for the copy 
routine). I've tried everything I can think of 
and have come to theendofmyrope. !wrote 
to Tandy but they were only able to suggest 
a speed check. I was wondering if you had 
heard of this problem before. Any informa­
tion would be helpful. I have a CoCo ( E' 
board) with 64K, a single disk drive with 
DOS 1.1 and an SG-10 printer. 

Andrew Richardson 
Orleans, Ontario 

The original release of CoCo OS-9 had a 
speed check program on the Boot disk, 
Andrew. As you have checked the speed of 
both drives, I assume this is not the problem. 

Try backing up the backup copy. It is the 
same as the original for OS-9 Version 
0 1.00.00. Maybe you inadvertently wrote 
something onto the master disk. There is no 
reason you shouldn't be able to back up the 
master. 

Version 02.00.00 is a different situation. A 
configuration disk is included in the package 
to allow for different drivers. Even in this 
case, once you have made a system disk, you 
should be able to use the Backup command 
to make a duplicate. 

Ham-ware Discovered 

• In answer to your request for commercial· 
software for Ham radio, I suggest Spec-Com 
for R TTY, Sloscan, CW and many other 
software programs on disk and cassette. A 
catalog of CoCo software may be obtained 
by sending an SASE to: Spec-Com, P. 0. 
Box H, Lowden, !A 52255. 

Bob Garber 
El Paso, TX 

I have received numerous letters request­
ing Ham software, Bob. I have not seen any 
of the programs you mention, but thanks for 
the help. 

Secret Software 

• Is there a way to hide programs on disk 
so they are unable to be seen with D I R? How 
would one undo this function? How many 
ways are there to do this sort of thing? 

Marc Mundt 
Louisville, KY 

Marc, the easiest way I know of to protect 
programs from being loaded is to make one 
of the characters a control code. It will not 
appear in the directory, but loading the 
program is a little tedious. 

There are several other ways to load 
programs using direct calls to the Disk 
ROM. A commercial one is available to do 
this. Look through the ads in this issue. 

EDTASM+ Answer Correction 

• In June 1986 you told Dean Pace he could 
set Super-Patched EDTASM+ to the 32K 
mode and disassemble Disk BASIC by chang­
ing memory location $FFDE. This won't 
work. SPEDTASM is patched so that it 
displays 64K RAM, but flips back to ROM 
for operations such as reading a key or 
printing a character. If he uses ZBUG to 
change $FFDE, SPEDTASM flips the 
ROM-RAM switch at least twice before he 
even sees the result displayed onscreen. 
What Mr. Pace needs to do is assemble a 
short program into memory and copy ROM 
to upper RAM. 

Because SPEDTASM operates from 
ROM, Mr. Pace can single-step through the 
RAM image, change it and experiment to 
his heart's content. 

This program ought to do the trick for 
him: 

START ORCC 
LOS 
LEAU 

LOOP STA 
LOY 
LOX 
LDD 
STA 
PSHU 
CMPU 
BHI 
AN DCC 
SWI 
END 

1!$50 
I!$E000 
.s 
$FFDE 
.--s 
.--s 
.--s 
$FFDF 
Y,X,D 
1!$8000 
LOOP 
II$AF 

START 

Fred Sawtelle 
Huntsville, TX 

Thanks for the info, Fred. Your program 
also gives all our readers a lesson in assembly 
language programming. 

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

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

Reviewing PenPal 
Applications 

By Richard A. White 
Rainbow Contributing Editor 

L ast month we began a discussion 
of the PenPa/ integrated soft­
ware package from Four Star 

Software in Canada. This month we will 
discuss additional modules, starting 
with Calc. 

Calc alone is a good, if not great, 
spreadsheet. It lacks an IF . • • THEN 
• • . ELSE statement and lookup ta­
bles, so you won't want to try to write 
an irtcome tax spreadsheet with it. But 
it has a few neat features that make up 
for these omissions. If you want to plot 
data directly from spreadsheet files, the 
Graphit module is excellent. To make 
graphs, bar charts or pie charts, the 
Calc/ Graphit combination may be the 
best available for the CoCo today. 

As with all PenPal applications, Calc 
is function-key driven with a funct ion­
key strip displayed on the bottom two 
lines of the 51 character by 24 line 
screen. There are enough functions to 
require a primary and a secondary key 

Richard White lives in Fairfield, Ohio, 
and has a long background with micro­
computers and specializes in BASIC 

programming. With Don Dol/berg, he 
is the co-author of the TIMS database 
management program. 

188 THE RAINBOW September 1986 

strip. These are toggled by pressing 
CLEAR and '0'. 

Spreadsheet size is 255 columns by 
255 rows. Of course, you cannot use all 
of the cells at one time due to memory 
limitations. Still, you can use quite a 
few, since Calc is conservative in its use 
of memory. It seems to be quite compet­
itive with DynaCalc in this regard. You 
start with 26,458 bytes of buffer space, 
so very sizable spreadsheets are possi­
ble. 

Calc saves memory in other ways. 
Numbers are saved with nine place 
accuracy using only five bytes per entry. 
This is sufficient accuracy for most 
applications. If you need more, Dyna­
Ca/c works to 16 digit accuracy, but 
needs a few more bytes to store each 
number. 

When a cell is used , some memory is 
allocated for the cells in the block 
between cell Aland the newly used cell. 
This is true of most spreadsheets. If you 
delete some of the columns or rows in 
that block, you don't immediately get 
back all the memory involved. How­
ever, if you save and then reload the 
sheet, cell pointers are reset for best 
memory economy. 

Initially, label entry appears to be the 
same as many other spreadsheets. You 
can enter a long label , but only those 

characters that fit the column width are 
displayed. If you move the cursor to the 
cell, more of the text is displayed in the 
cell descriptor line (line two) at the top 
of the screen. During label entry, you 
can use the '@' key to backspace over 
the label to make corrections. Once the 
label is entered, there is no way to edit 
it. The same is true for numbers and 
formulas. This is Calc's greatest weak­
ness, which is partially compensated for 
by the ability to define a text block. 

A text block is new to me. An area 
of the screen is selected (it could be the 
whole screen, but not exceed screen 
boundaries) and defined as a text block 
using a function key. The cursor appears 
in the upper left-hand corner of the 
block. You now have a small text editor 
with which you can enter text in the 
block. Use the arrow keys to move over 
the text to do editing. Word wrap is not 
supported; you must do this manually. 
Exit a text block with the BREAK key. 

Once defined, the text block remains 
available. When you place the cursor 
within the block and press the function 
key, you go back into the text editing 
mode. When not in the editing mode, 
labels, numbers and fo rmulas can be 
put into text block cells in the normal 
manner. Those cells are removed from 
the block and work as normal spread-



sheet cells. This breaks the text block 
into pieces above and below, or right 
and left of the normal cells. 

If you set up a text block, write text 
into it and then change the widths of 
columns passing through the block, the 
text display is broken up. Not to worry. 
Simply put the cursor inside the block 
and use the text function key, and the 
text is reformatted. If the size of the 
block is reduced so there is more text 
than space, the text is truncated. 
Further, without word wrap, words are 
broken at the right margin and you have 
to do some editing by hand. But it's 
better than typing it in from the begin­
ning. Blocks can be defined for other 
purposes, including deleting, copying, 
printing and saving a portion of a 
spreadsheet either as a spreadsheet file 
or ASCII file. 

The block copy function works much 
like copy in Lotus 1-2-3 except you 
select the block first and then press the 
function key to define the block to be 
copied. Move the cursor to the upper 
left-hand cell you want to copy to and 
press the copy function key again. This 
leads us to absolute or relative address­
ing. Here is a simple example. This 
formula is in screen location Fl: D I + 
El + #E5. When I copy it to screen 
location F2 it becomes D2 + E2 + #E5. 

Cell references D I and E I are treated 
like they refer to the second cell to the 
left and the first cell to the left, and are 
adjusted to maintain this same relation 
when the formula is copied to F2. E5 is 
preceded by a'#' which tells Calc not to 
adjust this cell reference. It is called an 
absolute address, which always is to 
reference the same cell irrespective of 
where the formula is copied. 

Calc contains a typical selection of 
trigonometric and other functions and 
operands. Like DynaCalc, formulas are 
evaluated from left to right with no 
hierarchy of operands except the por­
tions in parentheses which are evaluated 
innermost first. As I have cautioned 
before, this can lead to incorrect results 
if you do not assure that a multiplica­
tion or division is performed before the 
result is added or subtracted. Without 
hierarchy of operators this can happen 
unless you use parentheses to force the 
order of calculation. 

Calc has a very limited number of 
built-in formulas, including AVG (aver­
age), MAX (maximum value in defined 
range), MIN (minimum value) and 
SUM (summation of all cells in the 
range). For each of these the range can 
be a block of cells. Whenever a spread­
sheet offers built-in formulas like these, 

we need to know how each formula 
deals with empty cells and cells includ­
ing text or labels. These functions 
assume that empty and label or text cells 
contain zeros. AVG(Al-AlO) assumes 
that all 10 cells in the range contain 
numbers even if one or more don't. In 
such a case an incorrect average would 
be returned. MIN(Al-AlO) gets con­
fused in the same way and returns a zero 
if there is an empty or label-containing 
cell. MAX and SUM are not affected 
and always return a correct result. 

Perhaps even more basic is the fact 
that Calc performs a calculation even 
when there are empty or label cells in 
the range. Some spreadsheets return an 
error, forcing the user to put zeros in 
empty cells and get rid of labels within 
the range. This means more work and 
untidy results. 

Those whose first spreadsheet was 
Spectaculator will remember CMT and 
RMT for cumulative sum of a column 
or row. That was all we had four years 
ago, but why include these formulas 
when the more able and understandable 
SUM is included? If you use Calc, forget 
CMT and RMT. 

Finally, a cell can be set up to receive 
a constant at the time of calculation. 
With this, you could set up a form and 
prompt the user to make entries one by 
one, assuring all required numbers are 
entered. You could type in letters or a 
word, but this shows up as a zero . It 
would be nice if words could be entered 
and placed in cells in a prompted mode. 
Then all sorts of forms could be put 
together in a spreadsheet, and be filled 
out following prompts on the entry line. 
Please, Four Star, add this to the Ver­
sion 3 wish list. 

To set up a cell for prompted entry, 
put the cursor on the cell, press the 
formula function key and then type ? 

and the text to be in the prompt. All 
formulas are entered by positioning the 
cursor and using the formula function 
key to get into formula entry mode. 

I mentioned you can save a portion 
of a spreadsheet to a file. You can also 
merge that save or any spreadsheet into 
another. The merge starts at the current 
cursor location when merge is called 
and proceeds right and down. One 
obvious use is to move data from one 
spreadsheet to another. Another is to 
combine a number of smaller spread­
sheets into one big one. 

There are a couple of unusual de­
faults . If you try to print or make an 
ASCII save without previously select­
ing a range to save or print, the screen 
is selected as the default range. All in all, 

• LOCAL • IN • LOS • ANGELES • 

THE E.O.C. FLIPPY ATTACK 
YOU GET WHAT YOU PAY FOR .. . 

DON'T RUIN YOUR DISKS! 
Highest Quality Certified Diskettes. True 
Flippies-Aiready "Doubled". DS/DD 
10/$14.95 + $2.50 S & H 

6809E CPU 

6847 VDG 
6883 SAM 

LS785 NEW SAM 

RS DOS 1.1 

Ext. Bas. 1.1 

Ext. Bas (28 Pin) 

$17.95 
$17.95 

$24.95 
$29.95 
$22.95 
$24.95 
$29.95 

Quadrature Fan Module B 
Piezo Electric - .11 Watts 
Fits IN Coco - No Surge 

5 CFM - Low Noise - UL 
$24.95 + 2.50 S & H 

SPEECH SYSTEMS SPECIALS 
MUSICA 2- $19.95 
+ LIB 100- $34.95 

"EARS"- $84.95 
SUPER VOICE 

WITALKING HEADS - $69.95 

* 232 RemotePius • Host Driver 

..- Require& RS232 Pak or PBJ 2SP 

..- Remote Terminal Pragrom 

..- Parallel to Keyboard 

..- No Lo&t or Garbled Data 

..- Error Trapping ..- Software Clock 

..- Duable Break Key ..- lnkey$ Support 

..- New Terminal Pragrom 

..- Convenation Mode 

..-All Ext. & DUk Command& RAINBOW 

..- 20 CotnnUJnd& Added 

..- Perfoct for BBS 

C ERTif iCAliON 

S EAl 

..- 4 Venioru lncl: Ext., 1.0,1.1 & ]DOS 

..- Much More - l!&e& 4K 

.24.95 + 2.50 sA H •CA ~ + •• , 

COLOR & MICRO COMPUTERS 
Software • Hardware • Support 

Educational e Small Business e Games 
VOICE (213) 254-6809 10 A.M.-10 P.M. 

BBS (213) 258-0640 24 HRS. 
300 and 1200 Baud 

Extended HourS+ Call before coming. 

6130 YORK BOULEVARD 
POST OFFICE BOX 42718 
LOS ANGELES, CA. 90042 

MA&E CHECKS PAYABLE TO E.D.C. 
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Metric Industries 
Model 101 Interface $39.95 

The Model 101 is a serial to with all cables and connectors for 
parallel interface intended for use your computer and printer. 
with a COCO and any Centronics 
compatible parallel input printer. 
The 101 has 6 switch selectable 
baud rates (300-9600). The 101 
is on ly 4" x 2" x 1" and comes 

The Model 104 Deluxe Interface $51.95 
The Model 104 is a serial to 
parallel interface like the Model 
101 but it has the added feature 
of a serial port (sometimes 
referred to as a modem switch). 
This feature allows the connection 
of a parallel printer and any 
serial device (modem, serial printer 

etc.) to your computer. You may 
then select either output, serial or 
parallel, with the flip of a switch. 
The 104 is only 4.5" x 2.5" x 1.25" 
and comes with all cables and 
connectors for your computer. You 
supply the serial cable for your 
modem or other serial device. 

Model 102 Switcher $35.95 
The Model 102 has 3 switch 
positions that allow you to 
switch your computer's serial 
output between 3 different 
devices (modem, printers or 
another computer). The 102 has 
color coded lights that indicate 
the switch position. These 

lights also act as power 
indicators to let you know your 
computer is on. Supplied with 
the 102 are color coded labels 
that can be applied to your 
accessories. The 102 has a heavy 
guage anodized aluminum cabinet 
with non-slip rubber feet. 

Cassette Laber Package $15.95 
Organize Your Tapes, Label Your 
Data Tapes, Color Code Your 
Tapes, Label Your Audio Tapes 

Save $8.40 when you purchase the 
Cassette Label program and label 
package. You get the Cassette 
Label program, 100 WHITE labels, 
100 RED labels, 100 BLUE labels, 
100 YELLOW labels, and 100 TAN 
labels. A value worth $24.35, but 

Cassette Label Program $6.95 
New Version 1.2-Tape transferra· 
ble to disk. Now save and 
load Labels from tape or disk. 

This fancy printing utility prints 
5 lines of information on 
pinfeed cassette labels. "Cas· 
sette Label" is menu driven and 
is very easy to use. It uses the 
special features of your 
printer for standard, expanded 
or condensed characters. Each 
line of text is automatically 
centered. Before the label 
is printed, it is shown on your 

THE 101, AND 104 
REQU IRE POWER IN ORDER TO 
OPERATE. MOST PRINTERS 
CAN SUPPLY POWER TO YOUR 
INTERFACE. STAR, RAD IO 
SHACK, AND OKIDATA ARE JUST 
A FEW THAT DO. EPSON DOES 
NOT THE INTERFACES CAN 
ALSO BE POWERED BY AN AC 
ADAPTER (RADIO SHACK MODEL 
273·1431 PLUGS INTO ALL 
MODELS). IF YOU REQUIRE A 
POWER SUPPLY, ADD A "P" TO 
THE MODEL NUMBER AND $5.00 
TO THE PRICE. (MODEL 101P 
$44.95. MODEL 104P $56.95) 

CRT - enabling you to 
make changes if you like -
then print 1, 2 or 100 labels. The 
program comes on tape and it 
is 'supplied with 24 labels to 
get you started. 16K ECB 
required. 

• 

• 

C AEJSE"f' 'l• £ t-AD£L 
CA!$$1>TTI; I.AilEL ~1»1 1Kr Ul'ILflY 

• • • • • 

The Model 101, 102 and 104 
will work with any COCO, any 
level basic and any memory size. 
These products are covered by 
a 1 year warranty. 

The Model 101 and 104 work 
with any standard parallel input 
printer including Gemini, Epson, 
Radio Shack, Okidata, C. loth and 
many others. They support 
BASIC print commands, word 
processors and graphic com· 
mands. 

We manufacture these products. 
Dealer inquiries are invited. 
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you pay only $15.95. When 
ordering, specify the Cassette Label 
PACKAGE. Order soon, this offer 
expires 9/30/86 

Other Quality Items 
High Quality 5 Screw Shell C-10 
Cassette Tapes $7.50 per dozen 

Hard Plastic Storage Boxes for 
Cassette Tapes $2.50 per dozen 

Pin Feed Cassette Labels 
White $3.00 per 100 
Colors $3.60 per 100 (Red, Blue, 
Yellow or Tan) 

E3 ' 
' 

A.__/ 

To order call our 24 hour order 
line 513-677-<1796 and use 
your VISA MASTERCARD . 
request C.O.D. or send check or 
money order to: 

Metric Industries 
P.O. Box 4239S 
Cincinnati, OH 45242 

Free shipping on orders over 
$50.00. Ohio residents add 5.5% 
sales tax. 
Orders under $50.00 please add 
$2.50 for shipping. 

Calc is a nice piece of work and adds 
major value to the PenPal package. 

We come now to Graphit that works 
with a Calc file to produce plots of data 
selected from the file. Similar capabil­
ities are included in the Disk BASIC 
Version of DynaCalc, but not in the OS-
9 version. Graphit makes line, dot or 
bar graphs in either horizontal or ver­
tical directions. It also makes pie charts, 
and the segments can be filled with 
textures selected from nearly 100 avail­
able choices. 

Graphit has powerful graph-labeling 
capabilities, including a selection of 
font sizes ranging from 32 to 64 col­
umns. You also have control of the 
display style. For example, you might 
want to use light letters over a dark 
texture or surround dark letters with a 
light box over a dark background. 

Graphs may be saved to a I GP file to 
be later loaded back into Graphit, or as 
a binary file that can be loaded into 
some other graphics program, or to a 
BASIC program for display or modifica­
tion using BASIC's graphics commands. 
Finally, you can print graphs either 
single or double size. A number of the 
most popular printer protocols are 
supported. The pie chart prints oval on 
my LP VIII in double size, but is close 
to round in normal size. It also appears 
oval on the screen. 

Graphit works from function-key 
strips displayed only when the CLEAR 
key is pressed. It's easy to do the basics 
and to redraw the graph in different 
ways to choose the one with most clarity 
or impact. Lettering the graph is easy, 
as is choosing and using textures for the 
pie chart. 

Graphit has only an 8,500-byte buffer 
for the spreadsheet file it is to plot. Calc 
can deal with spreadsheets three times 
that size. When working with a larger 
spreadsheet you need to save the parts 
of the sheet with the data to be plotted 
to separate small files. Now we can 
better appreciate Calc's ability to make 
such small files . 

Telecom is a full-featured telecom­
munication program that uses the RS-
232 port on the CoCo. For me, this is 
unfortunate since my port is not work­
ing. It is also confusing, since the printer 
that works off the same plug works fine 
from the CoCo. Who said computers 
were rational? At least my diagnostics 
ROM agrees the port is bad . 

I have the Radio Shack RS-232 
ROM Pak, which both Mikeyterm and 
DeskMate use, so I have all the telecom­
munications capability I need. Still I 



would like to have used Telecom rather 
than just reporting on the documenta­
tion. 

Things can get foggy in a hurry in 
telecommunications. This is partly due 
to the variety of settings and options 
available. Delphi, CompuServe and 
most microcomputer-based bulletin 
boards are fairly standard and work at 
the default settings supplied with Tele­
com, DeskMate and other packages. 
Telecom has all the tools needed to deal 
with nonstandard beasts if you need to 
use them. 

You do not need a modem to use 
Telecom. You can connect directly with 
another computer in the same room or 
nearby. You will need a special three­
wire cable called a null modem. One is 
easily made from components stocked 
by all Radio Shack Stores. You will 
need .the right plug to go into the RS-
232 plug on each computer. The CoCo 
uses an oddball four-pin DIN plug. The 
best way to get one is to buy a CoCo 
printer I modem cable, 26-3020 for 
$4.95. If connecting two CoCos, swap 
the wires to pins 2 and 4 on one plug. 
Plug the cable into the two machines, 
load the terminal programs and go. 

If you are connecting to a different 
computer, it will most likely need a 
standard, 25-pin RS-232 male plug. I 
would still start with the CoCo cable 
and replace one four-pin DIN with the 
RS-232 plug. Pins I, 2, 3 and 4 on the 
CoCo plug go to pins 8, 2, 7 and 3 on 
the RS-232. 

If you plan to work over the tele­
phone, you need a modem and a modem 
cable. The modem cable mentioned 
works only with Radio Shack modems. 
Other modems usually require a male 
RS-232 plug on the cable. You can make 
a cable just like the null modem cable 
above, except the wires to pins 2 and 3 
on the RS-232 plug are swapped. 

Starting at the top we come to Baud 
rate. Some years ago, 300 Baud was 
fairly standard. All communications 
services support this rate. If you are 
connecting directly to another compu­
ter, you can use the highest rate com­
monly supported by the two computers. 
Telecom will run at 2400 Baud provided 
the screen display is turned off. Other­
wise, 600 Baud is recommended to 
avoid losing data. Of course, I want to 
work the bulletin board at 1200 Baud 
and I could not do that very well with 
my screen display off. Maybe I'll find a 
way if I get my serial port fixed. 

Telecom defaults to 300 Baud. All the 
other defaults look good except duplex. 
The default is not to echo typed char-

acters to the screen. Most bulletin 
boards send back each character as they 
receive it and Telecom dutifully displays 
that character so you know what you 
typed. This is called full duplex. If you 
hook up to another computer using a 
package like Telecom, it most likely will 
not echo characters as it receives them. 
This also goes for time-sharing services 
running on IBM mainframes. So now 
you must turn half duplex on in Tele­
com to see what you are typing. 

Telecom supports a powerful autolog 
file capability. You are able to change 
any communications parameters from 
an autolog file. Say you had been 
having a session on a local bulletin 
board and want to call up your com­
pany's office mail system running on an 
IBM mainframe. 

First, you empty the buffer and enter 
the IBM autolog file. Execute this file 
by pressing the function key. The first 
thing it might do is change from full to 
half duplex. Next, if you have an auto­
dial modem, it could send the modem 
instruction to dial including the number 
to dial. Once connection is made, the 
office machine manages the user's logon 
by asking for certain responses. The 
autolog file can contain instructions to 
look for prompts and to send specified 
character strings at each prompt which 
completely automates the logon. This 
can be particularly useful on a bulletin 
board with nested menus. You could be 
automatically logged on and have the 
mail reading started. 

When I upload or download, I nearly 
always use the CPM or Xmodem pro­
tocol. Those are two names for the same 
thing. Basically, 128-byte buffers and a 
check digit are sent at one time. The 
receiving software recalculates the 
check digit and compares it to the one 
it received. If they check, successful 
transmission is acknowledged and the 
next buffer is sent. A mismatch means 
there was a transmission error and the 
sending computer is caused to resend 
the buffer. Telecom supports the Xmo­
dem protocol. 

In summary, PenPal's Calc is a step 
or two below DynaCalc in functions, is 
comparable in memory efficiency and 
has a superior graphing capability in 
Graphit. In some ways, Telecom is a bit 
better than the public domain Mikey­
term and does everything most other 
terminal packages do. Couple this with 
the competent word processor dis­
cussed last month and the file module 
yet to be discussed, and at $89.95, you 
have one of the best software values on 
any computer today. &:\ 

1 Questions ? ? . . . . 
Questions - a powerful, easy to use, 
authoring program! Questions has as 
many uses as its owners have creativity . 
Teachers have used Questions to develop 
pre and post tests, to make copies of the 
same test with questions in a different 
order, and to review and reinforce difficult 
lessons with their students. But Questions 
is not limited to school uses. Enterprising 
people have found other uses for it. Party­
givers have used it to personalize games 
for baby and wedding showers , and for 
creating their own trivia games. Adminis­
trators have used it for in service training. 
Children have written their own riddles 
with it. If you own Questions, you'll find a 
way to use it. You will also be pleased with 
its many fine features: 

* Word processing commands that al­
low you to make changes as you type * Screen commands so you do not have 
to constantly refer to the manual * Options to take the quiz on the com­
puter or to print a hard copy of it * Sequential or random presentation of 
questions * The ability to print the same test with 
questions in a different order * The printing of an answer key * The option to use expanded printer 
lettering to create large print tests . * The ability to save quizzes to cassette 
or disk * A review feature which permits stu­
dents to study questions that have 
oeen missed * A record keeping system * Multiple choice, true/false, or fill 
in the blank formats. 

Questions is truly a professional authoring 
program that meets the needs of all of its 
users . 

16K ECB - Cass. $19.95 
32K ECB - Cass. $24.95 

32K Disk- $26.95 

***************************** 

Reading Comprehension Series 
Grades 2- 4 

85's Reading Comprehension Series is a 
set of data files to be used with the Ques­
tions program described above. Each file 
contains over 100 questions, organized 
into 6 to 8 sequential lessons. Lessons 
build from simple to complex. This series 
emphasizes the thinking aspect of reading . 
Simple sentence structure allows the stu­
dent to concentrate on thinking skills. 

Main Idea * Sequencing 
Fact & Opinion * Cause & Effect 

Each Title: Cassette - $10.95 
Disk $12.95 

Complete Series of 4 Tilles: 
Cass. - $39.95; Disk - $41.95 

Most 85 programs are available u through Radio Shack® Express 
Order. 

A trademark of Tandy Corp; 

m B-5 Software Co. 
1024 Bainbridge Place 
Columbus, Ohio 43228 
Phone (614) 276-2752 

fltaza: .................... « .. 
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ARK ROYAL GAMES 
BATTLE HYMN 

Disk only! SAGA-THE SORCERER'S 
CURSE 32K 100% hi-res, 100% ML 
graphic adventure. Fantastic!-$22 

Disk only! REDSTAR 32K 100% hi-res 
1 OO'l"o ML. Futuristic wargame involv­
ing NATO and the WARSAW 
PACT.-S22 

BARBAROSSA 64K I 00% hi-res 
100% ML game of the war in Russia 
1941·1 944. "A Blockbuster," says 
Hot Coco's Peter Paplaskas. Reviewed 
Jan. '86 Hot Coco.-$25 (Tandy 1000) 

D-DA Y Our second 64K I 00% hi-res 
100% ML, this one dealing with the AI· 
lies invasion of France in 1944. Mas­
sive! No review date set. yet.-S23 

PHALANX 32K 100% hi-res. I 00% 
ML game of Alexander the Great. No 
review date set yet.-S20 

THE BATTLE OF GETTYSBURG 
BA TILE HYMN The Battle of Gettysburg. Command Lee's army of 39 Divisions, 
including Stuart's cavalry brigades, and infantry division under the command of 
such famous names as Johnson, Heth, McLaws, Hood, Early and Pickett. Try to 
do what the real Confederates couldn 't: destroy Mead's army at Gettysburg. New 
movement and turn structure; form lines, rally , limber and unlimber cannon, back· 
step, and do your best to outflank the Union line at Culp's Hill, Devil's Den or Big 
Round top. Historical, with an Ark Royal touch. Available also on the IBM PC (Tandy 
1 000). Graphics are hi res; game is machine language throughout. $29.00 

~~,,,~ AI>VENtUkE 1$LAN1> 
ADVENTURE ISLAND (32K) Coco, disk only. Your plane has crashed on a deserted 
island and you must use all of your wits to stay alive. Beautiful half-screen picture 
graphics take you through jungle and beach in this fun-filled machine language 
adventure. Comes on two disks. $23.00 

ANZIO 32K Semigraphic wargame. I 
or 2 players. Simultaneous movement. 
No review date set yet.-S20 

COMPANY COMMANDER 32K ML 
routines. Tactical squad level wargame 
set in WWII. 12 scenarios, add -on ex­
pansion modules. Dec. '85 Rain­
bow.-S23 disk or tape 

RIVER CROSSING 32K ML routines. 
A Company Commander add-on mod­
ule, but you no longer need C/C to play 
it.-S23 

CINCPAC BATTLE OF MIDWAY 32K 
100% hi-res 75% ML. The battle that 
turned the tide of war. Aug. '85 
Rainbow.-$20 

ESCAPE FROM DENNA 32K ML rou­
tines. Semigraphic Dungeon adventure 
game. No review date set yet.-$18 

BATTLE OF THE BULGE 32K Semi­
graphic wargame. 1 or 2 players. Aug. 
'85 Rainbow.-$15 

BATTLE FOR TUNIS 32K Semigraph· 
ic wargame. 1 or 2 players. Sept. '85 
Rainbow.-$ 15 

ACROSS THE RUBICON 32K Semi­
graphic wargame. Feb. '84 
Rainbow.-$ 15 

WATERLOO 32K ML routines. Semi­
graphic wargame. Mar. '84 
Rainbow.-$15 

KAMIKAZE 32K Hi-res graphic war­
game. Apr. '83 Rainbow.-$15 

BOMBER COMMAND 32K disk, I 6 K 
tape. Semigraphic wargame. ML rou­
tines. Jan. '84 Rainbow.-SIO 

GUADALCANAL 32K Semigraphic 
wargame. ML routines.-$ 10 

Prices on all programs include shipping to U .S .. A PO's, Canada. COD's (USA only) 
add IO'l'o . Florida Residents add 5'l'o. For disk version add $2 . All Orders shipped 
within 24 hours. Programs require Color Computer TM (Tandy Corp.) or TOP Sys­
tem I 00 Computer TM (RCA). Many programs soon to be available on MS-DOS 
systems. 

P. 0. Box 14806 
Jacksonville, FL 32238 

(904) 786-8603 



BARDEN'S BUFFER 
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The Adventure of the 
Too Many Printers 

''My dear fellow," said 
Sherlock Holmes, 

as we sat on either 
side of the fire in his lodgings on Baker 
Street. "I really wish you would con­
sider buying a Color Computer 2 in 
place of that older model. I know that 
you are exceedingly unhappy with your 
present machine." 

I turned to look in amazement at the 
tall spare figure seated in the armchair 
next to the Tandy 3000. A glimmer of 
of interest was present in his eyes. 

"How could you possibly know that, 
Holmes?" 

"Elementary, my dear Watson. I 
know from observing you at the com­
puter that you are a two-fingered typist, 
using the index fingers of both hands. 
The tips of those fingers and those 
fingers alone have calluses, which 
you've been peering at intently all 
evening with some dismay, I might add. 
I also observe that you've replenished 
your supply of diskettes with those in 

Bill Barden has written 27 books and 
over 100 magazine articles on various 
computer topics. His 20 years expe­
rience in the industry covers a wide 
background: programming, systems 
analyzing and managing projects rang­
ing from mainframes to microcompu­
ters. 

By William Barden, Jr. 
Rainbow Contributing Editor 

Radio Shack envelopes, indicating a 
visit to the local Radio Shack Computer 
Center, as our seventeen local stores 
never carry more than three each, or 
three of any product, for that matter. 
The Radio Shack computer catalog is 
also lying open to the page displaying 
Color Computer products. All of these 
minutiae point to the fact that you're 
seriously considering the new model. 
Furthermore, I saw the sales slip." 

I could not help laughing at the ease 
with which he explained his process of 
deduction. "It is, indeed, obvious , 
Holmes." 

"Quiet, Watson," my friend suddenly 
whispered. "Unless I miss my guess that 
will be our friend I observed a moment 
ago coming up the stairs. We are about 
to be visited by a stout fellow approx­
imately six feet tall, weighing 280 
pounds and wearing a T-shirt upon 
which is emblazoned 'I Love My 
CoCo."' 

A knock sounded on the door. 
"Come in," Holmes replied. 
The door opened and a stout fellow 

approximately six feet tall and about 
280 pounds entered. He was wearing a 
T-shirt upon which was printed "I Love 
My Tandy 1000." 

"Is this PCM Magazine?" he queried. 
"I'm sorry, you have the wrong 

story," Holmes replied, with some 
brusqueness. 

The caller made a quick egress. 
Another knock sounded at the door. 

Holmes shouted out, "Come in!" The 
door opened and a stout fellow approx­
imately six feet tall and about 280 
pounds entered. He was wearing a T­
shirt upon which was emblazoned "I 
Love My Color Computer 2." 

"Close enough," Holmes muttered. 
"Are you Sherlock Holmes, the 

famous detective?" the caller asked 
anxiously, his eyes downcast as if he 
were in deep despair. 

"Yes, Mr. Purcell-Smith," Holmes 
replied. 

"But how did you know my name, 
Mr. Holmes?" 

"I'm afraid, Mr. Purcell-Smith, that 
you've achieved some notoriety since 
your recent marriage to Joan Purcell, 
the chief programmer of Slothware . 
How may I help you?" 

I winced as I heard Holmes use that 
pat phrase gleaned from too many visits 
to his local Radio Shack. 

"Mr. Holmes, you must help mel" 
Purcell-Smith blurted. "One of our 
programmers has been found dead and 
my wife has been arrested by Lestrade 
of the Fort Worth Yard!" 

"Calm down, man!" said Holmes, 
sternly. "Tell us your story from the 
beginning." 

"Well, Mr. Holmes, my wife has been 
working for some time now on a new 
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project for S lothware . It's a screen 
dump program for the Color Computer. 
Never having written such a program 
before , she ran into several major 
obstacles. 

"First of all, she had to figure out how 
points on the screen were held in mem­
ory and where that memory was lo­
cated." 

"That doesn 't appear to be a great 
problem," said Holmes. "As I recall, the 
Color Computer ho lds its graphics 
screens starting at location 1536 dec­
imal for nondisk systems and starting at 
location 3584 decimal for disk systems. 
Each screen is 6,144 bytes long for 
graphics modes 3 and 4 . For graphics 
mode 3, 128 by 192, there are 24,576 
elements of two bits each. For graphics 
mode 4 , there are 49, 152 elements of 
one bit each." 

As Holmes spoke, he rapidly 
sketched two drawings, one represent­
ing the 128 by 192 two-color graphics 
mode 3 and the second representing the 
256 by 192 two-color graphics mode 4 
(see figures I and 2). 

"I wrote a monograph on the subject 
after my episode involving the Giant 
Computer of Sumatra. But please con­
tinue, Mr. Purcell-Smith." 

"The next problem my wife ran into 
was computer graphics . It seems that 
most Radio Shack printers use the same 
scheme for graphics, one invo lving 
seven bits per character position." Our 
visitor paused and shot a baffled glance 
at Holmes. 

" Ah, yes. The singular seven-bit 
problem. An interesting exercise. It 
appears that early in the printer game 
someone at Radio Shack decided to 
design a graphics printer. Most printers 
at the time used a five by seven dot 
matrix for each character. Each ASCII, 
or text, character was converted by the 
printer electronics into a series of five 
vertical columns, each co lumn consist­
ing of seven possible dots ." He sketched 
another rapid illustration on the bottom 
of a Persian slipper (see Figure 3). 

"What could have been more natural 
than implementing graphics in the 
existing printers than to make each one 
of those seven print wires or print 
positions programmable in graphics 
mode . All that was required was a 
command to 'set graphics mode' in the 
printer. After graphics mode was set, 
the printer decoded each character that 
came to it as a coded form of which of 
those seven wires to print. The only 
requirement for each graphics character 
was it could not be in the normal range 
of ASCII characters from zero through 
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Byte N Byte N+l 

II '''' ''' '!"' ''' '' ' J.:, 10 1 ~ 1~1 + H,: ,I, 10 1~ 1~ H o 1~ 1 

I f I 
Two bi ts= One pixel 

OO=Color 1 
Ol=Color 2 

,( Byte@ 3584 (Disk BASIC) 10=Co lor 3 
t t =Co lor 4 

Row 0 ..:.; 32 Bytes/ Row 
192 x 32 Bytes=6144 Bytes/Sc reen 

Row 191 ~ 
J..----' Byte @ 9727 

Col. Col. 
0 127 

Figure 1: 128 x 192 Four-color 
Graphics Mode 

127. It must be in the range of 128 
through 255 ." 

"Yes, Mr. Holmes, I understood that 
part of it, but could not see how the 
encoding took place." 

" Imagine that the topmost dot of 
each column was represented by a one, 
the next by a two, the next by a four , 
the next by an eight, the next by a 16, 
the next by a 32, and the last by a 64. 
Once graphics mode is set, you simply 
have to add the dot values for the 
column plus 128 to mark graphics 
mode. Let me illustrate. " 

Holmes took out a pistol and aimed 
it at a spot on the wall next to the letters 
"M. T." created by bullet ho les. (Victo-

ria Regina had yielded to Maggie 
Thatcher years ago.) 

"Suppose you wanted to print the 
upper three dots and the bottommost 
dot in a graphics column." He fired the 
gun four times to denote the column. 
"The code for the graphics column 
would be one plus two plus four plus 64 
for the bottommost column plus 128 to 
mark the character as graphics. That 
would be a total of 191 ." 

"But how would that 191 value be 
sent to the printer, Mr. Holmes? You 
can send text by doing a PRINTtt - 2 of 
a string, but how can a nonprintable 
character be sent?" 

"By using the CHR$ ( ) function, Mr. 

Byte N Byte N+l 

II ' ' '' ' '' T ' ' ''' ' ' 
J >l o l~l~l+l~ l < o l~ l o r~la l ~ l ~ l~i 
I t I 

One bit=One pixel 
O= Color 1 
! =Co lor 2 

/Byte@ 3584 (Di sk BASIC) 

.l 
RowO -"-' 32 Bytes/Row 

192 x 32 Bytes=6144 Bytes/Screen 

~ 
1---- Byte@ 9727 

Row 191 

Col. Co l. 
0 255 

Figure 2: 256 x 192 Two-color 
Graphics Mode 



Purcell-Smith. As a matter of fact, 
many printer codes are sent to the 
printer from BASIC by using the 
CHR$ ( ) function. To set graphics 
mode, for example, you'd do aPR I NTI:I-
2, CHR$ ( 27); CHR$ (XX). To print the 
graphics column we've been discussing, 
you'd do a PRINTI:I-2,CHR$(191) ;. 
Use a semicolon at the end if you don't 
wish to end the line." 

"But," said he, "pray let us continue 
our conversation on the way to the 
location of the demise of that poor 
programmer chap." 

' '···! 16 

32 

64 

Seven p1ns 
on pnnt 
head 

5 
Vertical Columns 

~ / Addi t ionalcolumn r added for spacing 
between charac ters 

Figure 3: Dot Representation 
of Characters and Graphics 

There was a cab passing as the three 
of us came out of the building, and 
Holmes hailed it. "Beckenham, if you 
please." 

Our driver pulled up at a greystone 
that housed a high-tech industry. He 
knocked on the door, and a tall, dour­
looking man appeared. 

"Ah, Lestrade," Holmes said. I see 
you have apprehended the killer and are 
putting the finishing touches to this 
little mystery." 

"Yes, Mr. Holmes. It was a simple 
crime, really. Ms. Purcell was jealous of 
her chief programmer and afraid that 
even with affirmative action he would 
soon replace her at Slothware. She 
laced his coffee with arsenic as he was 
putting the final frills on a screen dump 
program." 

"In that case, Lestrade, you won't 
mind if we have a look around, will 
you?" 

"Of course not, Mr. Holmes , al­
though I'm certain you won't be finding 
anything that I haven't seen already." 

Holmes walked over to the program­
ming area and picked up a listing next 
to a Color Computer. "Hmm. This 
appears to be a listing of the screen 
dump program in question, gentlemen. 
Let me peruse this briefly." 

After intently peering at the docu­
ment, the detective picked up a second 
listing . H e the n gla nced a round the 
room at several printers connected to 

the Color Computer. Taking out a 
pocket measuring tape, he made precise 
measurements of figures produced by 
the several printers. 

"Watson, I think our task here is 
done. Lestrade, I think if you look in 
that programmer's desk drawer you'll 
find a vial of arsenic with his finger­
prints on it, prompting you, I should 
think, to release Ms. Purcell from your 
custody. Let us be off, gentlemen." 

Later that evening the three of us sat 
in front of a blazing fire in Holmes' 
Baker Street apartment. 

"Mr. Holmes, I cannot thank you 
enough! My wife has been released and 
Lestrade has ruled the death a suicide." 

"My blushes, Mr. Purcell-Smith. It 
was just a trifle ." 

"But, how did you know the death 
was a suicide?" 

"I looked in some detail at the listing. 
It appears that the dead programmer 
had been trying for some time to design 
a screen dump program for the Color 
Computer. It was apparent he was 

Test 
Mode 
Method 

Gra phics 
Mode 
One Pixel= 
One Dot 

G raphics 
Mo de 
One Pixel= 

3 
Units 

32" 

3.3" 

Four Dots 6.6" 

4 Uni ts 

25.6" 

4.4" 

8.5" 

Too 
Large! 

Two 
Small! 

Just 
Right 

having problems, however. The revision 
number of the BASIC program was 
number 45, indicating that he had 
attempted 44 times to write a program 
that successfully dumped the screen." 

"But surely he must have known 
about the CHR$ command, memory 
layout ofthe graphics screen and coding 
of graphics characters?" 

"Yes, he was familiar with those 
functions for the screen dump program. 
However, he encountered a host of 
other obstacles. First, he found a prob­
lem in translating one pixel on the 
screen into one printable spot. Consider 
one approach he might have used. If he 
made one pixel equal to one printable 
character, then he would have had a 
screen dump of 25.6 inches in width by 
32 inches high for the 256 by 192 mode, 
as the usual number of characters per 
width horizontally is 10 characters per 
inch and the number of vertical lines per 
inch is six. He was forced to use graph­
ics mode to get a small enough listing. 

"However, he knew he could not 

.67 " 

Four Rows by Four Columns 
is Square on t itl e 

Screen 

1 Unit 

.4 " 

.07" 

Elongated 
Proport ions 

.or~ Excellenl 
Proport ions 

14 " 

Excellent 
Proportions 

Figure 4: Screen Dump 
Alternatives 
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print one pixel at a time on the printer, 
as seven vertical dots are printed for 
every graphics character. Therefore, he 
had to construct a graphics character 
made up of the seven vertical pixels on 
the screen. Here, I'll show you what I 
mean." 

Holmes grabbed a nearby coal scuttle 
and drew a figure on it with a marking 
pen. 

"He had to repeat that process for the 
entire row of 256 characters. When he 
coded the program, however, he found, 
to his amazement, that the figure pro­
duced by the screen dump was too 
small . The width was 256/60 inches 
wide, as most Radio Shack printers 
print 60 dots per inch in normal mode. 
The 4.4-inch width however, did not 
match the height. Most Radio Shack 
printers space graphics lines at 0.12 

· inches vertically, about eight lines per 
inch. As he had to print 27 3 I 7 graphics 
lines to produce 192 pixels vertically, he 
found the vertical dimension of the 
screen dump figure was 3.3 inches. A 4.4 
by 3.3 inch figure wasn't to his liking. 

"On his next attempt, he printed two 
graphics characters for every column of 
seven pixels." Holmes continued the 
sketch (see Figure 4). 

"To do that, however, he had to make 
each graphics character represent 3.5 
pixels, drawing two graphics dots for 
each pixel on the screen. That proved 
to be more laborious programming 
because he had to alternate between odd 
and even numbered lines. Each even line 

· on the printer represented the next three 
pixels and the top half of the next. Each 
odd line represented the bottom half of 
the last pixel and the next three pixels . 

"He wrote his next revision using 
these criteria. The result produced a 
print image of 8.5 inches by 6.6 inches. 

Listing 1: 8A5PRINT 

However, he encountered a strange 
problem. The line printer would not 
print the entire line of graphics charac­
ters without advancing to the next line. 
After much deliberation, indicated by 
revisions 20 through 23, he found that 
Color Computer BASIC counted the 
number of characters in each line and 
assumed each character was a text 
character. After 132 characters, in the 
typical case, BASIC would automatically 
send a new line to the printer, assuming 
that no printer would have greater than 
13.2 inches for each line. That would be 
true had the printer been printing text, 
but not 512 graphics characters occupy­
ing 8.5 inches. 

"In his next revision he cleared the 
BASIC variable that defined the number 
of characters per line to zero, eliminat­
ing that problem. 

"The unfortunate programmer fi­
nally had a program that would print a 
256 by 192 pixel screen in PMDDE 4 . With 
a few more modifications, he created a 
new revision that would also print in 
PMDDE 3 , the four-color 128 by 192 
mode. 

"In the process of running the screen 
dump program, however, he timed it. I 
would gues~ by the nested loops and 
'overhead' of the program it would take 
approximately 52 minutes to print out 
the screen. Our friend knew this would 
be unacceptable as a product. 

"He then set out to convert the BASIC 

program to Color Computer assembly 
language. The poor fellow had a nod­
ding acquaintance with assembly lan­
guage, but did not realize what a labor­
ious task the conversion would be. 

"After hours and many program 
revisions , presumably, he produced this 
listing." Holmes thrust a soiled, tattered 
piece of paper at us. "In fact this pro-

gram did execute quite rapidly, about 
eight minutes for each screen print. One 
can surmise that he went with good 
spirits to his employer, Ms. Purcell , to 
show her his accomplishment. At this 
point he was many days overdue. Ms. 
Purcell has confirmed that he did , 
indeed, show her the program. When 
they went to try it on her CGP-220 
printer, however, the proportions were 
quite far off - 6.4 inches horizontally 
by 6.6 inches vertically, as a matter of 
fact. Our friend was aghast until he 
found out that the CGP-220 printer 
printed 80 graphics columns per inch. 

According to Ms. Purcell , he then 
attempted to run the program on the 
DMP-110 dot-matrix printer. Again the 
proportions were off - 4.2 inches by 5.5 
inches. To his dismay he found the 
DMP-110 used 120 graphics columns 
per inch! At that point, according to 
Ms. Purcell, he returned to his desk, in 
a kind of daze, repeating the words 'too 
many printers, too many printers.' She 
found him an hour later in the rictus of 
death clutching his last listing, which I 
have here." Holmes pulled out the last 
listing and placed it in front of us. 

"The ironic part of this story, gentle­
men, is that his last listing worked for 
most Radio Shack printers. Such is the 
life of a programmer! Let us hope our 
friend has received his eternal reward 
for his efforts and is employed in a 
heavenly capacity on a system with one, 
and only one printer." 

How to Use the Screen 
Print Programs 

There are three versions of the screen 
print program. Each runs on any Radio 
Shack printer that has "dot graphics" 
capability, including earlier printers 
such as the LPVIII, DMP-100, DMP-

1~~9~ FOR ZN=~ TO 3 

1~~~~ 'HI-RES SCREEN PRINT 
1~~1~ ZP=3584 I CHANGE 'IO ZP=l53 
6 FOR NON-DISK SYSTEM 

1~1~~ IF (PEEK(ZP+ZC+(mT(ZR)+Z 
N}*32) AND ZZ)>~ THEN ZG(ZN}=1 
EISE ZG ( ZN} =~ 
1~11~ NE}cr' ZN 
1~12~ IF ZR=189 THEN ZG(3)=~ 
1~13~ IF ZR=INT(ZR) THEN ZG$=CH 
R$(128+ZG(~)*3+ZG(1)*12+ZG(2)*4 
8+ZG(3)*64) ELSE ZG$=CHR$(128+Z 
G(~}*1+ZG(1}*6+ZG(2)*24+ZG(3)*9 
6) 

1~~2~ ZM=l I CHANGE TO ZM=2 FOR 
128 X 192 RES. 
1~~3~ ZW=~ 1 CHANGE TO ZW=1 FOR 
DMP-11~ . 
1~~4~ ZS=-ZM 
1~~5~ PRINT #-2,CHR$(18); 
1~~6~ FOR ZR=~ TO 191 STEP 3. 5 
1~~7~ FOR ZC=~ TO 31 
l~Jf'8Jf' FOR Z8=7 'IO Jf' STEP ZS : Z 
Z=2AZB : IF ZM=2 THEN ZZ=ZZ+2A( 
ZB-l.) 
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1~14~ PRINT #-2,ST.RING$(ZM*2+ZW 
,ZG$); 
1~15~ NE}cr' ZB,ZC : PRINT #-2 : 
NEXT ZR 
1~16~ PRINT #-2,CHR$(3~); :RET 
URN 



400, DMP-2100, and so forth. The 
screen print programs also run on newer 
Radio Shack printers when the printers 
are set to the Tandy character set. 
Newer printers have a switch selection 
that enables either Tandy or IBM char­
acters to be used. The reason for this is 
the printers are used in the Tandy 1000, 
1200, 2000 and 3000 -systems which 
are IBM PC compatible. These systems 
not only use a different character set, 
but also use a different escape code 
sequence, one which is Epson printer 
compatible. Unfortunately for the pro­
grammer in our story, the new printers 
arrived too late. The Epson escape-code 
sequence uses an eight-bit encoding 
which is a great deal easier to work with 
than the seven-bit coding. 

The first program, shown in Listing 
1, is a BASIC program that works for 
either PMDDE 4 (256 by 192) or PMDDE 
3 (128 by 192). To use the program, key 
it in as a subroutine starting at Line 
10000. Then call it from your BASIC 

program at any time to print out the 
graphics screen. 

Before you do, however, change Line 
10010 to ZP=l536 for a nondisk system 
or to ZP=3584 for a disk system. 
Change Line 10020 to ZM=l for PMDDE 
4 or to ZM=2 for PMDDE 3. If you have 
a printer such as the DMP-110 which 
prints at a dense resolution in graphics, 
change Line 10030 to ZW=l; otherwise 
leave ZW=0. The program takes about 50 
minutes to execute. 

The second version of the program is 
an assembly language implementation 
of the same program shown in Listing 
I. In this program we tried to do a 
straight translation between the BASIC 
version and assembly language so that 
you could see the flow in assembly 
language. Change the variables where 
indicated for disk / nondisk, PM ODE 3 or 
4, and high-density printing at the 
beginning of the program. Assemble 
and load the program using the Disk 
EDTASM or another assembler. The 
program is designed to execute at loca­
tion $3EOO, so you'll have to do a CLEAR 
100, &H3DFF in your BASIC program 
before loading the program. You can 
then call the machine language code of 
the program by defining the location of 
the program with a DEFUSR0=&.H3E04 
and an A=USR0 ( 0) or with a PDI<E 
126,XX: PDI<E 12/,XX and an 
A=USR ( 0) in non-Extended BASIC. This 
assembly language version takes about 
8 minutes to print. 

If you would rather use the program 
as a BASIC version, enter the program 

TANDY 

Listing 2: 

3E99 

JE99 9E99 

3E92 91 

3!93 99 

3!94 B6 3!92 
JE97 49 
JE~8 87 3F46 

JE~B 86 12 
JE!lD 80 JF36 

3!19 4F 
JEll B7 JF45 
JE14 B7 JF4B 

JE t.··· 4F 
JEU 87 3F42 

JElB 86 97 
JElD 87 JF43 

3E29 F6 3P43 
3!23 4F 
JE24 lF 91 
JE26 C6 91 
J£28 ac 9999 
JE2B 27 19 
3E2D 58 
JE2E 39 1F 
JE39 26 F9 
JEJ2 B6 3E92 
3.£35 81 92 
3£37 26 94 
JEJ9 .54 
JEJA FA JF47 

JEJD P7 31"47 

JE49 19BE 9999 

() 
COLOR COMPUTER 

SUPER 
Figure 5: Sample Printout 

Using Hi-Res Program 

99199 ---------------
911119 *HI-R!S SCREEN PRIN'r 
99129 ORG SJE99 
fllll39 *ZP•J584 ' CHANGE TO ZP•l536 FOR NON-DISK. SYSTEM 
99149 ZP FOB 35B4 
9915!1 *ZM•l 'CHANCE TO 2~·2 FOR 128Xl92 RES 
99169 ZH FCB 1 
9911!1 *Z\1•9 ' CHANGE TO ZV•l FOR DMP-ll$1 
99189 ZV FCB 9 
99199 
99299 *ZS-·ZH 
99219 ·-- -- --- -------- ----- ------------------------------
99229 STAB.T LilA ZH 
99239 NEGA -ZH 
992 49 STA ZS INIT ZS 
99259 ·----------- --- ------ ---------------------------- - -
99269 *PRINT •·2.CHR$(18); 

99219 ·- ------ -- ------------ - --------- - ------------------
P'P281l LDA 1H8 SET GRAPHICS 
992911 JSR. PRINT 
993~9 ·--- --------------- ------------------ --- ---- -- -----
91JH9 ,.FOR za .. ~J TO 191 STEP 3.5 
9Pl29 •----- -- - -- ------------------------------- •• ------. 
99339 CL&A 9 
99349 STA ZR INITIALIZE ZR 
99359 STA ZT 
99369 ·--- -----------------------------------------------
9PJ 19 •roa zc-9 10 n 
993BP *·· • • ••• • •• · - - -·--- • ·-- • ••• • • ·- • • • • • ·- --- ·· - ·-- -·· • 
99399 HIR969 CL&A 
9949P STA ZC INITIALIZE ZC 
99419 •--- ------------------------- - ---------------------
99429 ,.FOB. ZR- 7 'J'O 9 STEP ZS 
99439 ·- -- -- ---- --- ---------------------- - - -- ------------
99449 HIR979 LilA o7 
99459 STA ZB INIT ZB 
9946P *- -------------------------------------------------
99479 *'ZZ•2"ZS : IF ZM•2 THEN ZZ-ZZ+ 2"'(ZB·l) 

99"9 ·--- ---- - ---- - -- ---- -------------------------------
99499 H:rR9B9 LOB ZB GET o OF TIMES 
9959P CL&A 
99519 TFR 
9952P LOB 
99539 CHPX 

o.i 
•1 
•9 

99549 HIR986 BEQ 
99l59 LSLB 

HIR987 CO IF p 
SHIM LEFT 
DECREMENT 9P569 LEAX -1.X 

99519 BNE HIR9B6 CONTINUE IF NOT DONE 

99l8g LilA ZH 
99l99 CHPA 02 
99699 BNE HIR9B 7 
99619 LSRB 
99629 ORB ZZ 
9P639 HIR987 STB ZZ 
99649 ·------ --------------------------------------------
99659 *FOR ZN-9 TO 3 . 
99669 *---- ----------------------------------------------
99619 LOY •9 
99689 *· --- ------------------------------------- ---------
996911 *IF ( PEU{ZP+ZC+(INT(ZR) +ZN)*32) AND ZZ) > 9 THEN 
99199 *ZG(ZN)•1 ELSE ZG(ZNl-9 
gpn9 •--------- ----- - -------------------------- --- ------

September 1986 THE RAINBOW 197 

• 



shown in Listing 3. This is the exact 
same version as Listing 2, except the 
machine code has been entered as a 
series of DATA values. These values are 
relocated to the $3EOO area the first time 
the program is called . Thereafter the 
program is executed by executing the 
machine code at the $3EOO area. You 
must first do a CLEAR 100 , &.H3DFF in 
your BASIC program before executing 
the program so that the $3EOO area is 
protected from BASIC use. Change the 

variables as before for the PMDDE, disk / 
nondisk system and printer type. 

Shack printers, pick up a copy of my 
Radio Shack book, How to Use Your 
Radio Shack Printer. Although light on 
assembly language topics, it does go 
into detail about various printer modes, 
including graphics figures and forms. 

3£44 4P 
JE45 A7 A9 3F49 
3£49 1F 29 
JE4B F7 3F41t 
3E4E F6 JF45 
3E51 FB · JF44 
3£54 86 29 
3£56 3D 
3£57 FJ 3E99 
3E5A 34 96 
JESC 4P 
3E5D F6 3142 
J£69 EJ E1 
3E62. lF 91 
JE64 A6 84 
3£66 B4 3F47 
JE69 27 96 
3!68 86 pl 
3E6D A7 A9 3F49 

32:71 Jl 21 
JE73 1F 2p 
3£75 1983 9994 
J£79 26 C9 
JE7B B6 3F45 
JI!.7E 81 BD 
3E8p 26 98 

J£82 86 99 
JE84 Jl 3F 
3£86 A7 A9 3F49 

JEBA B6 3F48 
3E8D 84 91 
JEBF 26 2B 
3E91 B6 3'F4C 
3E94 C6 49 
3E96 3D 
JE97 34 P4 
3E99 B6 JF4 8 
3E9C C6 39 
3E9E 30 
3E9F EB E4 
Jf.A.l E7 E4 
3EA3 86 JF4A. 
3EA6 C6 pc 
JE.AB 30 
3F.A9 .. E4 
lEAS £7 E4 
JF.AD a6 JF49 
JEBil C6 93 
3ES2 3D 
JEB3 EB E9 
3E85 C8 89 
JEB7 F7 3F49 
lEBA 29 29 

JEBC 86 3F4C 
JEBF C6 6p 
JECl 30 
3EC2 34 p4 
3EC4 86 JF4B 
JEC7 C6 18 
]EC9 3D 
JECA EB E4 
JECC £7 .. 
JECE B6 3Y4A 
JEOl C6 96 
3ED3 3D 
JED4 EB .. 
3ED6 E7 E4 
JEDB 86 3F49 
JEDB C6 91 
JEDD JD 
JED!:: EB E9 
96 
3EE9 CB 89 
JEE2 F7 3F49 

3EE5 F6 J£92 
JEES sa 
3EE9 FB 3E93 
JEEC 1F 91 
JEEE 86 3F49 

The PMDDE 3 version prints nonzero 
colors as foreground (print) and zero 
colors as background (no print). 

A sample printout using the program 
is shown in Figure 5. This figure illus­
trates the graphics characters available 
in graphics mode by using the Character 
Generator discussed in last month 's 
column. 

Next month we'll have more assem­
bly language topics. In the meantime, 
keep on assemblin'. 0 

For more information on Radio 

PP129 HIR99P CiliA 
P9739 STA ZG,Y ELSE ZC(ZN)•P 
99749 TFR Y, D 
991sp STB ZN 
P976p UlB Zll ZR 
99779 ADDB ZN ZR+ZN 
99789 UlA 032 
9979p M1J1. (ZR+ZN)*32 
99899 ADDD ZP ZP+ZC+(ZR+ZN)*32 
99819 PSHS D 
998 29 Cl.RA 
99839 UlB zc 
99849 AD DD , S++ 
99asp TFR D,% 
99869 UlA ,X PEEK(ZP+ZC+(ZR+ZN)*32) 
P98 79 ANnA zz AND ZZ 
99889 BEQ HIR199 IF (PEEK) •• • AND ZZ)•P 
99a9p LOA 01 
99999 STA ZG,t' THEN ZC(ZN)• l 
99919 .. _---- ----- ---- . --- - -- ------ - --------- - ---.----- --
PP92P *NUT ZN 
99939 .. _ ---- - ------ -- ·- -- ---- --- --- ----- -------- -- -- ----
P9949 HIR19P LE.AY +1, y STEP 1 
pp9sp TFR y , D CET ZN 
99969 CHl'D 04 ... , 
P997P BNE HIR999 CO IP NO 
99989 UlA Zll 
9P999 CHl'A 1H8 9 

P1999 BNE HIR19S 
91919 ·-- - - - - --- - -- ------------------------------- - ------
P1929 *IF ZR•l89 THEN ZC(3)•9 
91939 · - ------- -- ----------------- -- ----- --- - -- ------ ----
9194P IJ)A •9 
P19S9 LE.AY -1 . y 
91969 STA ZC:, y 
91P19 •- ---- -- ------ -- ------ - -- ------------ •• -- •••••• ___ _ 
91989 *IF ZR/2•INT(ZR/2) THEN ZC$•CHR$(1 2B +ZC(9)*3+ 
91999 .. ZG( l)*l2+ZG(2)*48+ZG ( 3 )*64 

911P9 •- -- --------- --- ------- - -- --- - -- - -- -- ---- -------- - -
91119 HIR19S UlA ZT GET ZT 
P112P ANnA • 1 TEST ODD/EVEN 
P1139 BN!: HIR119 GO IP' OD D 
91149 UlA ZC+J 
pn sp UlB •64 

P116 9 M1J1. ZG(3)*64 
p1119 PSHS 
p11a9 UlA ZG+2 
p1109 UlB ••• 
91299 HU1. ZC( 2) *48 
91219 ADDB ,s ZG(2) *4 8+ZG(3)*64 
91229 STB , s 
9 1239 UlA ZG+l 
91249 UlB • 12 
91259 M1J1. ZC(l)*l2 
P126P Aooa ,s ZC(l )*l2+ZG(2) *48+ZG( J )*64 
p121 9 STB ,s 
Pl289 UlA zc 
p1299 UlB ., 
P13~9 HU1. ZG(Il)*J 
P1319 ADDS ,S+ ZG(9) * 3+ZG( l )* l2+ZG (2)*48+. 
P1329 ADDB IH28 128-+- ... 
~133~ STB ZG 
913•P BRA HIR129 
,91359 *--- ----- ---------------- ---- --------- -- ------ -----
913611 *El.SE ZG$-Gl!R$ ( 128+ZG(9)*l+ZG(l)*6+ZG( 2)*24-rZ G( 3 )*96 

,9 137 11 *------- ---------------- ---- ------ -----------------
91389 HIR119 UlA ZG-+-3 
P1399 UlB ... 
914P9 M1J1. ZG(3)*96 
Pl 419 PSHS 
91429 UlA ZG+2 
~1439 IJ)B •24 
91449 HU1. ZG(2)•24 
914Sp ADDB , s ZC(2)*24+ZG(3)*96 
9 1 46SJ STB ,s 
P14 79 UlA ZC+l 
91489 UlB •6 
91499 M1J1. ZG(l)•6 
915~9 ADDB , S ZG( l)*6+ZG ( 2 )*24+ZC ( 3 )*96 
91519 STB ,S 
91529 UlA zc ZG(P)*1 
P1S39 UlB • 1 
P1S49 HU1. 
~usp ADD S ,S+ ZC (SJ)* l +ZC (1 )*6+ZC ( 2 )*24+ZG ( 3 ) * 
9 15 69 ADDB <~H28 

P1S19 STB ZG 

p1sa9 • - --- --- ------ -··- -·- ---- --- - -- -----------·--------
SH591l *PRINT ,..2 , STRINCS(ZM*2+Zil,ZC$) 

91699 *---- . -- ---------------------- --- --- ---- ------- ----
91619 HIR12P UlB ZH 
9 1629 LSLB Zli*2 
91639 ADDB Zll 
91649 TFR O, X 
9 1659 HIR12S UlA zc 

JEFl BO JF3 6 
JE._ 39 lF 

JEF6 26 F6 

JEFB 86 3F46 
JEFB 34 p2 
JE:FD 86 JF43 
3199 AB E9 
3F92 B7 3F43 
3F95 l92C FF17 
3F99 7C 3F42 
JFilC 86 JF42 
3F9F 81 29 
JFll 1926 FF96 

3FlS 86 9D 
3Fl7 BD JF36 

JFU 86 3P48 
JFlD 84 91 
JFlF 88 3P4.5 
3 F22 88 ~3 
3F24 B7 JF4.5 
JF27 7C 3P48 
3F2A 8 1 C9 
3F2C 1926 FEE7 

3F39 86 lE 
JP32 BD JPJ6 

3P35 39 

3F36 C6 FE 
3F38 07 6F 
JPJA AD 9F A9P2 
JFJE 4F 
JFJF 9 7 90 
JF41 39 

3F42 99 
3F43 99 
JF44 99 
3F45 99 
JF4 6 P9 
JF47 9P 
JF48 99 
JF49 9P 

3E94 

99999 TOTAL ERRORS 

91669 
91679 

JSR 
LEA% 

PRINT 
-1 .% 

91689 BNE HIR12S 
91699 .. _--- -- -- --- ----------------------------- - ---- - - ---
91199 *NEXT ZB, ZC 
91119 .. _ --- .---- - ------- -- - - - --- --- ---.---- - ----- - - - - ----
P1729 HIR139 UlA ZS GET ZS 
9 173!J PSHS A 
~1749 UlA ZB 
91759 ADDA .S+ STEP ZS 
~1769 STA ZB 
P1119 LBCE HIR9B9 CO IF ZB>-9 
91789 INC ZC 
91799 UlA ZG 
91B!JP' CMPA •J2 ZC.32T 
91819 LBNE H.IR979 GO IF NO 
p1a2~ •- -- ----------------------- - ---- -- - ------------- •• _ 
91839 *PRINT fft - 2 

91849 ·- ---.-------------- -- - . - ------ -. ----- ----- - -- - -- - -
91859 UlA •$0 CR 
9186!1 JSR. PB.INT 

91879 .. _- - ---- ------- - -- - - - - - -- - --- ---.--- - - ----- -- ---- --
91889 *NEXT ZR 
91899 • ------ ----- - ------------------------ •• _ --- _. __ • • --
PH99 UlA ZT CE'! ZT 
91919 ANDA •1 
P1929 ADDA ZR 
91939 ADDA •3 
P1949 STA ZR 
91959 INC ZT 
P1969 CHl'A 0192 A.T END7 
P1979 LBNE HIR96~ CO IF NO 
P1989 •--- - -- --- -- -----.----- - - - -.--- ___ __ __ --- ______ - ---
9199SJ *PRINT "-2,CHR$(3SJ); 

P2999' .. _-- ------------------------------------------ - --- -
SJ291SJ LDA llft31l USE.T GRAPHICS 
92929 JSR PRINT 

92939 •- -- ----- - ------------ - - - -------.- - - --- -- --- - -- - ---
92949 *RETURN 
P29S9 •------------- --- ---------------· - - -- -- -------- -- --
92969 RTS 

:~:~: ;RINT-:=----Ul-B------.-_-2-----------------------------------

92999 STB $6F 
P2199 JsR. [ $A9P2 I 
92119 CiliA 
92129 STA $90 
92139 RTS 

92149 -------------------
92159 ZG 
P2169 ZB 
P2119 ZN 
P2189 Z1L 
P2199 zs 
9229P zz 
92219 ZT 
92229 zc 
92239 

FC B 
FCB 
FCB 
FCB 
FC B 
FCB 

FCB 
FCB 
END 

9 
p 
START 

See You at 
RAIN BOWfest-Princeton 

October 17-19 
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~0 . .. . . . 145 
370 .. .... . 65 
520 .. ... . 202 
660 . .. . . . 249 
780 .. . . . . 113 
920 ...... 203 
END .... .. 35 

Listing 3: MLPRINT 

1,0,0 'HIGH-RES SCREEN PRrni' TEST 
11,0 ClEAR 1,0,01 &H3DFF 
12,0 FOR I=&H3E,0,0 TO &H3F49 
13,0 READ A: roKE I,A 
14,0 NIDcr' I 
15,0 DEFUS~&H3E,04 
16,0 SCREEN 1,,0 
17,0 FMODE 4,1 
18,0 PCIS 
19,0 FOR I=1 TO 5 
2,0,0 CIRCLE (RND(255),RND(191)), 
RND(1,0,0) 
21,0 LrNE (RND(255) 1RND(191))-(R 
ND(255) 1RND(191)) 1PSET1B 
22,0 NIDcr' I 
2 3,0 A=USR,el (,0) 
24,0 GOI'O 24,0 
25,0 '=========== 
2 6,0 DATA &HE I &H,0 I &H1 I &H,0 
27,0 DATA &HB6,&H3E,&H2 ,&H4,0 
28,0 DATA &HB7,&H3F,&H46,&H86 
29,0 DATA &H12,&HBD,&H3F,&H36 
3,0,0 DATA &H4F,&HB7,&H3F,&H45 
31,0 DATA &HB7,&H3F,&H48,&H4F 
32,0 DATA &HB7,&H3F,&H42,&H86 
33,0 DATA &H7 ,&HB7,&H3F,&H43 
34,0 DATA &HF6,&H3F,&H43,&H4F 
35,0 DATA &HlF I &H1 I &HC6 I &H1 
36,0 DATA &H8C, &H,0 I &H,0 I &H27 
37,0 DATA &H1,0,&H58,&H3,0,&HlF 
38,0 DATA &H26 I &HF9 I &HB6 I &H3E 
39,0 DATA &H2 ,&H81,&H2 ,&H26 
4,0,0 DATA &H4 I &H54 I &HFA, &H3F 
41,0 DATA &H47,&HF7,&H3F,&H47 
42,0 DATA &H1,0 I &H8E, &H,0 I &H,0 
43,0 DATA &H4F,&HA7,&HA9,&H3F 
44,0 ~A &H49,&H1F,&H2,0,&HF7 
45,0 ~A &H3F,&H44,&HF6,&H3F 
46,0 ~A &H45,&HFB,&H3F,&H44 
47,0 DATA &H86,&H2,0,&H3D,&HF3 
48,0 DATA &H3E, &H,0 I &H34 I &H6 
49,0 DATA &H4F,&HF6,&H3F,&H42 
5,0,0 DATA &HE3,&HE1,&H1F,&H1 
51,0 DATA &HA6,&H84,&HB4,&H3F 
52_0 ~A &H4 7 1 &H27 1 &H6 1 &H86 
53,0 DATA &H1 I &HA7 I &HA9 I &H3F 

54,0 DATA &H49,&H31,&H21,&HlF 
55,0 ~A &H2,0,&H1,0,&H83,&H,0 
56,0 DATA &H4 I &H26, &HC9 I &HB6 
57,0 DATA &H3F,&H45,&H81,&HBD 
58,0 DATA &H26 I &HB I &H86 I &H,0 
59,0 DATA &H31, &H3F I &HA7 I &HA9 
6,0,0 DATA &H3F,&H49,&HB6,&H3F 
61,0 DATA &H48 I &H84 I &H1 I &H26 
62,0 DATA &H2B,&HB6,&H3F,&H4C 
63,0 DATA &HC6,&H4,0,&H3D,&H34 
64,0 DATA &H4 ,&HB6,&H3F,&H4B 
65,0 DATA &HC6,&H3,0,&H3D,&HEB 
66,0 DATA &HE4,&HE7,&HE4,&HB6 
67,0 DATA &H3F,&H4A,&HC6,&HC 
68,0 DATA &H3D, &HEB, &HE4 I &HE7 
69,0 DATA &HE4,&HB6,&H3F,&H49 
7 ,0,0 DATA &HC6 I &H3 I &H3D I &HEB 
71,0 DATA &HE,0 I &HCB I &HB ,0 I &HF7 
72,0 DATA &H3F,&H49,&H2,0,&H29 
73,0 DATA &HB6,&H3F,&H4C,&HC6 
74,0 DATA &H6,0,&H3D,&H34,&H4 
75,0 ~A &HB6,&H3F,&H4B,&HC6 
76,0 DATA &H18,&H3D,&HEB,&HE4 
77,0 DATA &HE7,&HE4,&HB6,&H3F 
78,0 DATA &H4A, &HC6 I &H6 I &H3D 
79,0 DATA &HEB,&HE4,&HE7,&HE4 
8,0,0 DATA &HB6,&H3F,&H49,&HC6 
81,0 DATA &Hl I &H3D, &HEB, &HE,0 
82,0 DATA &HCB,&H8,0,&HF7,&H3F 
83,0 DATA &H49,&HF6,&H3E,&H2 
84,0 DATA &H58 I &HFB, &IDE, &H3 
85,0 DATA &HlF I &Hl I &HB6 I &H3F 
86,0 DATA &H49,&HBD,&H3F,&H36 
87,0 DATA &H3,0,&H1F,&H26,&HF6 
88,0 DATA &HB6,&H3F,&H46,&H34 
89,0 DATA &H2 ,&HB6,&H3F,&H43 
9,0,0 DATA &HAB,&HE,0,&HB7,&H3F 
91,0 DATA &H43,&H1,0,&H2C,&HFF 
92,0 DATA &H17,&H7C,&H3F1&H42 
93,0 DATA &HB6,&H3F,&H42 1&H81 
94,0 DATA &H2,01 &H1,0 I &H261 &HFF 
95,0 DATA &H6 I &H861 &HD I &HBD 
96,0 DATA &H3F,&H36 1&HB6 1&H3F 
97,0 DATA &H48 1&H84,&Hl 1&HBB 
98,0 DATA &H3F,&H45,&H8B1&H3 
99,0 DATA &HB7,&H3F,&H45 1&H7C 
1,0,0,0 DATA &H3F1&H48 1&H81,&HC,0 
1,01,0 DATA &H1,0 1&H26,&HFE1&HE7 
1,02,0 DATA &H86 1&HlE,&HBD1&H3F 
1,03,0 DATA &H36,&H39,&HC6 1&HFE 
1,04,0 DATA &HD7,&H6F1&HAD1&H9F 
1,05,0 DATA &HA,0 I &H2 '&H4F' &H97 
1,06,0 DATA &H9C,&H39 1&H,0 ,&H,0 
1,07,0 DATA &H,0 , &H,0 , &H,0 , &H,0 
1,08,0 DATA &H,0 , &H,0 
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OS-9 

KISSable OS-9 

Good Times with OS-9 
on the Hard Disk 

I t's hard to believe it 's almost fall -
especially as I start to write this edition 
of KISSable OS-9 during the last week 

of May. Yet, it's almost harder to believe I 
have 576K of RAM in my Color Computer 
with another 256K waiting to be installed, 
while I sit here playing with the new IS­
megabyte hard disk from Tandy. This month 
we'll share some ideas about organizing 
massive amounts of data on a hard disk, and 
work through several patches of random­
ness as we try to answer some of the ques­
tions you 've posed during the past few 
months . 

I try to take my marching orders from you 
- that 's why we attempt to answer at least 
a few questions each month. If you have a 
question, please send it to us and we'll share 
it with everyone. And don't forget, if you 
have any good ideas or tips you would like 
to share with fellow OS-9 users send them 
to us here at "KISSable OS-9" and we'll sure 
try to get them in print. The san\e goes for 
short procedures and program listings . 
Some of the ideas you have sent in the past 

Dale L. Puckett, who is author of The 
Official BASIC09 Tour Guide and co­
author, with Peter Dibble, of The Official 
Rainbow Guide to OS-9, is a free-lance 
write r and programmer. He serves as 
director-at-large of the OS-9 Users Group 
and is a member of the Computer Press 
Association. Dale works as a U.S. Coast 
Guard chief warrant officer and lives in 
A lexandria, Virginia. 
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have been clever enough to impress a lot of 
veteran OS-9 programmers. Keep up the 
good work. 

Fate is often unpredictable. Less than a 
week after Fran McGee loaned me one oft he 
new Tandy 15-megabyte hard disk drives 
and a new hard disk controller cartridge, my 
old gray CoCo bit the dust. To solve the 
problem we rushed out and bought a CoCo 
2 with a matching white Multi-Pak Interface 
and went to work. 

Installation of the Tandy hard disk drive 
is very easy. To use it, you need a Color 
Computer with 64K of memory, a Multi­
Pak Interface, at least one floppy disk drive 
and controller, the Color Computer Hard 
Disk Controller, Version 2.00.00 of the OS-
9 operating system and the hard disk drive 
itself. 

After making sure the Color Computer 
and Multi-Pak Interface are turned off, plug 
the Hard Disk Controller into slot 3 of the 
Multi-Pak Interface. This is the second slot 
from the back. The floppy disk controller 
stays in slot 4. The two controllers must be 
in their assigned slots because the OS-9 
floppy and hard disk drivers have been 
programmed to find them there . If you 
change slots, the drives will not work. 

After you have plugged in the cartridges, 
connect the 50-pin ribbon cable from the 
hard disk controller cartridge to the hard 
disk drive . The ribbon cable must exit 
toward the rear of the Multi-Pak Interface 
- or toward the side of the Hard Disk 
Controller with the label. After the cable is 
installed, turn on the Multi-Pak, the Color 

Computer and the floppy and hard disk 
drives, in that order. 

When turning on the hard disk drive for 
the first time you will not find any informa­
tion on it. It must be formatted before you 
can use it to store OS-9 programs and data. 
To do this, first load the I hO device descrip­
tor and the hard disk driver modules. Both 
are stored in the modules directory of the 
boot/ config disk supplied with OS-9 Ver­
sion 2.00.00. The descriptor is stored in a file 
named h0-15.dd and the driver is stored in 
CCHDisk.dr. After these modules are 
loaded use the standard OS-9 format utility 
command to initialize the hard disk drive. 

Once you have formatted the hard disk, 
you will probably want to use the Config 
program to make a new OS-9 boot fi le that 
contains I hO and CCHDisk. After you do 
this, OS-9 will boot from the floppy contain­
ing the OS-9 boot file, but it will start up 
with the current execution directory and 
current data directory set to I hO / cmds and 
fhO. It's amazing! 

This drive is almost as fast as a RAM disk. 
After you install a hard disk drive, OS-9 
becomes a whole new ball game. However, 
if you use a number of application programs 
on the Color Computer that need a lot of 
memory, be very careful about the number 
of modules you load into the OS-9 boot file. 
To use the c compiler, for example, you 
must strip OS-9 boot down to the bare 
minimum. You can't remove the floppy disk 
drivers, but you can get rid of the printer 
descriptor, /p, and the related driver, 
Printer, and a few other modules. If you use 



a RAM disk in addition to the hard disk you 
will really find memory space full- but it's 
worth it. 

Your approach to computing will defi­
nitely change when you get a hard disk, and 
your enjoyment level will soar. You will 
eventually need to get organized, however. 
If you don't , you 'II soon be lost in a sea of 
directories and subdirectories. 

I was asked an unusual question at RAIN­
BOWfest Chicago. "How should I set up my 
disk directories? Is it best to use a tall skinny 
directory structure or should I spread them 
out in a horizontal fashion?" 

Organizing a disk is a personal matter but 
perhaps we can help with an overview of the 
possibilities avai lable when using OS-9. To 
start, remember it was a tall skinny directory 
structure you were forced into when using 
Disk BASIC, CP / M, Flex or even the first 
several versions of MS-DOS on an IBM PC. 
Now remember the long lists you had to 
search when finding a stray file. It took 
forever, didn't it? Let's move forward and 
show how you can use OS-9's hierarchical 
file system to get organized. 

The most basic element in the OS-9 filing 
system is the individual file. Files most often 
contain data you are interested in - the text 
processing documents holding letters you 
have written or spreadsheets showing a 
profit and loss statement, for example. But, 
OS-9 files can also contain directories to tell 
the system how to find other information, 
or even the programs needed to manipulate 
information. 

To get a handle on the OS-9 filing system, 
think of each mounted disk as a large filing 
cabinet. Inside that filing cabinet, each of the 
directories at the first level can be compared 
to a number of individual drawers. Other 
directories stored in these first level directo­
ries are called subdirectories. You can liken 
them to file folders. And finally, the individ­
ual files containing your data can be com­
pared to the individual pieces of paper 
stored in a file folder. 

The top level of the OS-9 filing system on 
any particular disk is the root directory of 
that disk. The directories stored in the root 
directory usually give a user access to 
application programs and other system data 
he may need. For example, the standard 
system disk with the OS-9 operating system 
from Tandy contains two files and three 
individual directories. The two files, OS-9 
boot and startup, are used to start the 
system. The three directories hold programs 
and other information about the computer. 
The cmds directory contains all of the utility 
command programs to maintain data files . 
The DEFS file contains symbolic definitions 
of all key memory addresses used by the OS-
9 operating system. And finally, the SYS 
directory contains information OS-9 uses 
occasionally. Included is a message of the 
day which is sent to every new user signing 
on the system and a password file that 
ensures only authorized users have access to 
the system. 

On a multi-user, OS-9 based computer the 

system manager often sets up a directory for 
each user. These user directories are usually 
placed in the root directory of the disk. It 
is then up to the individual user to organize 
the data in his own directory. Since you are 
the user, the system manager's move places 
the ball squarely in your court. Let's look at 
one way to play the game. 

First, we'll assume you don't have a hard 
disk . Set up directories to match the many 
jobs you have to do. For example, if you 
supervise a large staff, do the billing, track 
an inventory and keep an eye on the sales 
team, you will want to set up at least four 
directories in the root directory of your 
personal disk. The first few levels of the 
filing system might look something like this: 

~/DO 

Joe Art Jim 

In the directory named Billing, you could 
create two sub-directories or folders - Sent 
and Received . In Inventory you might want 
to set up folders for Completed Widgets and 
Spare Parts . In the Personnel directory you 
will need at least two folders - one for 
Evaluations and another for Payroll. And 
finally, in the Sales folder you can create 12 
folders or sub-directories, one for each 
month. Each of these folders would hold 
files containing each sales person's report for 
the month plus any charts or graphics 
needed to make a clear report to the boss . 

If you are the only user and set up a filing 
system on your own disk, the structure of the 
disk would be similar to that in the figure 
above . If you are working in an office with 
two other managers and using a hard disk 
for storage, the system manager will most 
likely have created three directories - one 
for each of you in the root directory of the 
hard disk. In that case, simply move your 
top directory level to the hard disk from 
your floppy disk. 

If your name is Fred and one of the three 
user directori'"s set up by the system man­
ager is named Fred , then the path list to your 
Billing folder would become /hO / fred/ 
billing. 

And, the complete pathlist to Jim's sales 
report for January would be: 

I hOI fred I sales / january I jim. 

It is easy to find a particular file after 
setting up a logical filing system similar to 

the one above. For example, if you need to 
check out Joe's last personnel evau lation , 
you need to look in a file with a pathlist like 
this: 

I dO / fred I personnel / evaluations / 
february I sam 

It's easy to find a file when it is stored in 
a logical place. Typing a long pathlist like 
this can get old fast, but since you most li kely 
work on all of your personnel reports at the 
same time, you can take advantage of one 
of OS-9's handy features and set the current 
data directory to the current month's reports 
with this command line: 

OS9: chd / dO / fred / personnel / 
evaluations / feb 

Then, all you need to type is: 

059: 1 is t Sam 

The first command line above sets the 
current data directory to: 

I dO / fred I personnel / evaluations / feb. 

All of these directories contain fil es 
holding data. And since you know your 
business better than anyone else, OS-9 lets 
you organize data directories the way yo u 
have organized your business . Afte r this, 
you will be able to find files quickly. And, 
once your disk is organized , OS-9's chd 
command makes it easy to ch a nge th e 
current data directory to any particular set 
of files. 

OS-9 Helps Organize Programs Too 
OS-9 files can also contain programs; its 

designers moved one up on UNIX a nd 
added a second current directory. Thi s 
second working directory is called the 
current execution directory. It is used to hold 
files containing 6809 object code and inter­
mediate code from one of the many OS-9 
langu.ages that can be run on your computer. 

When booting OS-9 on the Color Com­
puter on a floppy disk system, a program 
called sysgo is executed automatically and 
one of the first things it does is set up your 
current directories . After sysgo runs, the 
current execution directory will be I dO / 
cmds and your current data directory will be 
/ dO. 

The "current" directories apply only to the 
disk mounted in the drive I dO when you 
boot the system. If you remove that disk and 
insert another, the system records are no 
longer "current." You must use the OS-9 chd 
(change current data directory) and chx 
(change current execution directory) utility 
commands before trying to do any work 
with the new disk. If you don't do this , the 
system gets lost because it will look for the 
directories on the new disk at the same 
location where it found them on the old disk . 
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When it doesn't find them there and loads 
something inappropriate into memory, 
strange things often happen. 

By the way, if you own a Tandy hard disk 
and have installed its device descriptor, I hO, 
and its device driver, CCHDISK, in your 
OS-9 boot file, the sysgo program in OS-9 
Version 2.00.00 automatically sets the cur­
rent execution directory to l hOi cmds and 
the current data directory to lhO each time 
you start the system. 

If you decide to run a program, Dir for 
example, OS-9 looks for Dir and then runs 
it. However, before OS-9 looks on the disk 
drives, it checks to see if the program is 
already in memory. To do this it looks for 
the name typed on the command line in its 
module directory. If OS-9 finds Dir in its 
module directory, it links to it and runs it 
immediatt!ly. No disk access is needed. 

But what happens if Dir is not in memory? 
OS-9 looks in the current execution direc­
tory and tries to find a file named Dir. If it 
finds a file with the right name in this 
directory, it assumes it is executable code, 
loads it into memory and runs it. 

And finally, if OS-9 doesn't find Dir, in 
the current execution directory it makes one 
more try - this time in the current data 
directory. But, if OS-9 finds Dir in the 
current data directory it won't treat it like 
a program. It treats it like a data file. More 
specifically, it assumes this data file contains 
a procedure file. 

An OS-9 procedure file is similar to a 
UNIX script file . A procedure file contains 
a list of OS-9 commands which are read into 
the shell. Each time a command line is read, 
it is run just as if you had typed it. The 
process continues until OS-9 receives an end 
of file signal from the procedure file. 

In the case of the intermediate code from 
OS-9 languages, execution of the language's 
run time package is also automatic. Packed 
BASIC09 programs, for example, are exe­
cuted by a run time interpreter named Run b. 
When you type the name of a file stored in 
the current execution directory containing 
packed BASIC09 code, OS-9 loads this i-code 
into memory just like it were 6809 object 
code. 

However, before OS-9 runs the code in 
any module it checks the information in the 
module header to find out what type of code 
is in the module. When it finds out you have 
loaded packed BASIC09 i-code, it knows that 
Runb is needed to run the program. So, OS-
9 automatically loads Runb and executes it 
with the name of the module as a parameter. 
All of this work is transparent and all you 
see on the screen is the output of the BASIC09 

program. 
When you first purchase Tandy's version 

of OS-9 there are enough utility command 
files stored in the directory I dO I cmds on the 
OS-9 system master to fill several screen 
pages when you list the filenames. After you 
have added a few dozen of your own favorite 
application programs and third party utility 
command packages , it becomes almost 
impossible to find a file in a directory listing 
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on the screen. The problem is complicated 
by the fact that the Dir utility command in 
the 6809 version of OS-9 does not alphabet­
ize the directory listing for you. The new 68K 
version of OS-9 lists the contents of the 
directories in alphabetical order. 

So, if you use a hard disk and own 
hundreds of programs, you need to organize 
a set of directories on the hard disk using a 
method similar to the one for organizing 
your data directories. 

For example, to keep current I try to take 
a look at most all OS-9 software. Many of 
the third party utility packages contain 
similar programs and more than one devel­
oper may use the same name. The standard 
UNIX-like utilities , Is and mv are good 
examples. 

But, there's a hitch. While all of these 
utilities may have the same name, they 
require a different syntax on the command 
line. Also, you can't have more than one 
program stored with the same filename in 
the same directory. 

While I was exercising the Tandy 15 
megabyte hard disk, I decided to organize 
my utility programs. I did this by creating 
subdirectories in the current execution 
directory, l hOicmds. For typing ease I used 
two or three letter names for the directories 
to store programs and utilities from the 
various third party vendors. Here is a look 
at the program side of my filing system. 

/HO/CMDS 
CW DPJ FHL MW RS SG 

Computerware's utilities are stored in the 
directory, CW; D . P. Johnson's hackers kits 
and utility packages live in DPJ; products 
from Frank Hogg Laboratory are stored in 
FHL; Microware's toolkit is saved in MW; 
Tandy products live in RS and finally Steve 
Goldberg's Utilipak programs are run from 
SG. 

Using the standard OS-9 shell from the 
Tandy release of OS-9, I must type the 
complete path list to a utility in one of these 
directories. That's why I used the short 
directory names. For example, if I want to 
run Steve Goldberg's version of Is, I merely 
type: 

059: sg/ls 

If I wanted to use Brian Lantz's verison 
of Is from Computerware, I would have 
typed: 

059: cw / ls 

But, by using the new kshell in the Ad­
vanced Utilities package from Computer­
ware, I make this operation automatic, 
going as far as to tell OS-9 which vendors 
command I want to have priority. To do this 
I use the new path command built into 
kshell. 

059: path=cw:sg:mw:dpj:fhl:rs 

After typing this command line, I receive 
very few "Error #216 Program Not Found" 

errors . The kshell first searches I hOI cmds 
for the filename typed . If it doesn't find it 
there, it looks in the subdirectories, CW, SG, 
MW, DPJ, FHL and RS in that order. It 
runs the first program stored in a file with 
the name I have typed. In other words, if the 
CW subdirectory contains an Is command , 
the Is in the DPJ directory will never be run 
as long as this path definition is active . 
However, I could always select it manually 
and override the default path by typing: 

059: dpj/ls 

While getting the hard disk organized you 
will sometimes move a lot of files back and 
forth from one directory to another. The 
DirCopy utility from Computerware's Disk 
Fix and Utilities package is almost indispen­
sable during this process . Use a command 
like this: 
OS9: dircopy /HO/FIRST DIREC 

TORY /HO/SECOND_DIRECTORY 
DirCopy can be told to let you confirm 

each copy command. This means you can 
select the files you want to copy from one 
directory to another on the fly. You can also 
tell the program to copy files stored in 
subdirectories while it is copying a directory, 
and this feature is really handy - tell it to 
place the files in the new di rectory in 
alphabetical order while it is being created. 

You can also tell Dircopy to automatically 
rewrite any file in the destination directory 
with the same name as a file in the source 
directory. However, if you don't feel safe 
with this approach, have Dircopy ask you 
each time it discovers this problem. 

Ask 100 people how they organize their 
hard disk and you'll get 100 di fferent 
answers. But there are some basics you 
should consider. To get in the mood, study 
these approaches from two members of the 
OS-9 SIG. 
1. /HO/LANGUAGES/BASIC09 

/SOURCE/INVENTORY/PROGRAMS 
2. /HO/INVENTORY/PROGRAMS 

/SOURCE/BASIC09 
What is more important- the job or the 

program that runs the program that does the 
job? The first example emphasizes the 
computer instead of the job. The latter takes 
the opposite approach. I really can't say it 
any better than Kevin Darling who is one of 
the most active and knowledgeable individ­
uals on the OS-9 SIG. 

"The fact that a file is 'inventory related' 
is much more important to me than the 
language," he said . In other words, some 
nouns are more important to me than their 
adjectives." 

Darling also posed a very relevant ques­
tion. "Could someone other than you find 
things quickly when everything is stored 
relative to the language it is written in? I 
would hate to go looking all over my differ­
ent language subdirectories, just to find one 
of my inventory programs." 

Other good ideas came from Pete Lyall 



and Jonathan Cluts who help SysOp Wayne 
Day manage the SIG. "I think we need to 
standardize and use a number of common 
di rectories like the UNIX crowd," Lyall 
said. "If we do this, then program authors 
can make certain assumptions about direc­
tories in this set." 

Lyall's proposed directory set includes 
cmds, defs, etc, help , lib, src, sys, tmp and 
user. We are already familiar with cmds, defs 
and sys ; they come predefined with OS-9. 
The purpose of the help directory is obvious, 
as is src. User would be used for alllogins 
and would contain subdirectories for indi-

programmers to take advantage of OS-9's 
anonymous filen a mes . In other words, 
instead of coding a pathlist named " / dO/ 
spell / common.dat," I should have made 
that pathlist read," ... f spell/ common.dat." 

The first period tells OS-9 to look for the 
file in the current data directory, two periods 
means look at the parent directory of the 
current data directory and three periods 
means look in the parent of the parent of the 
current data directory. Is that the grandpar­
ent directory? By including five or six of 
these periods, I could have fo;ced OS-9 to 
look clear back in the root directory. Then 

rrlt is also now possible to give the utilities an 
optional command line argument list rather 
than use standard input." 

vidual users . Etc would be a directory where 
you could store OS-9 procedure files. Li­
brary files obviously would be stored in the 
lib directory. This might also be a good place 
to put dictionaries and other common files. 
And finally, tmp would be used to store 
temporary work files . 

Cluts' idea has to do with starting the 
system. "I run tsmon at startup so I always 
log in. By logging in as different users, I can 
restrict myself to certain directories on the 
hard disk . This means I can only acciden­
tally destroy some of my files . If I stay in the 
root directory I could destroy them all," he 
said . 

On the same evening Cornelius Seon, who 
frequents RAINBOW's CoCo SIG on Delphi 
added the most relevant comment about his 
new Tandy hard disk. "Several packages 
which were only marginally useful on flop­
pies are just wonderful now," he said. I 
agree. 

But before closing, he left everyone with 
a problem. "There is a problem with Mother 
Tandy's Godfrey Daniels' helpfulness," he 
said. " I'm finding many programs they 
either wrote or commissioned looking for 
data on floppy drive f dO after I've already 
transferred everything to f hO using identical 
directory names." 

Maybe we can help here. The problem 
probably isn't Tandy's at all. It relates more 
to the fast pace at which hardware technol­
ogy is racing past the software. When most 
of the guilty programs were written, hard 
disks didn't even exist. If early software 
designers had made one change, programs 
would have moved right over from I dO to 
f hO automatically. We print that change here 
so anyone developing software now can 
avoid our earlier mistake. 

Most of the programs causing a problem 
contain a pathlist to a device and directory. 
DeskMate is a good example. DynaSpell is 
another. For example, when DynaSpell 
needs the dictionary, it looks for fdO j spell f 
dictionary.dat. The future solution is for the 

it wouldn't have mattered whether I had the 
file stored on f dO or I hO, because it would 
be anonymous . I guess we all learn sometime 
- better late than never! 

The fix for programs already written is to 
change the 'D' in the offending pathlists to 
an 'H' or to change the " / dO" to " . . . " 
Sounds easy enough, but how do you go 
about it? 

There are several approaches. First, in 
many of the programs the strings defining 
the pathlist are located early in the program 
and you can locate them easily with the OS-
9 dump utility. For example if you need to 
find these strings in DynaSpell, you would 
type: 

059: dump spell 

In the first page of the Hex dump you will 
see the strings and can jot down the number 
of bytes that each 'D' is offset from the 
beginning of the module. After you do this, 
load the program: 

059: load spell 

Then, call up the OS-9 Debug utility and 
link to spell. 

059: debug 
db: l spell 

Now, move the Debug pointer to the first 
'D' and use the'=' command to change it to 
an 'H'. After you change all the / dOs to 
f hOs and quit Debug with its Q command, 
you can save the file into a tempory file . 

059: save tempspell spell 

You're almost home free now. Rename or 
delete the original spell file and run this 
command . 

059: verify < tempspell>spell u 

Don't forget the 'u', it tells the OS-9 verify 
utility command to update the CRC of the 
module in the file you are verifying. After 
you have done this you can load or run the 
new spell file . Even though we used the 
DynaSpell program as an example here , 
keep in mind this same technique can be 
used with any program you need to modify 
for operation with a hard disk. 

If you purchased Computerware's Disk 
Fix and Utilities, you will find it much easier 
to use the Patch utility from that package. 
For example, to make this change you first 
type: 

059: patch spell 

Then uses Patch's 'D' - for display -
command to find the strings defining the 
bothersome pathlists. 

> 0 0000 

Again, jot down the location of the 
offending 'D' and type: 

> M 00XX 

The XX would be replaced by the offset 
that you jotted down above. At this point 
when you see patch display the 'D' (as 44, 
by the way) you can type: 

Go through this sequence for each of the 
pathlists that contain I dO. Then, type: 

>V 

The V command tells Patch to validate the 
ere of the file you have patched and correct 
it. After you have done this, you can exit 
Patch with its Q command. 

Sometimes the strings containing the 
floppy based pathlists aren't stored in the 
first page. In this case Patch is really a help 
because it gives you a find command. After 
starting Patch you can type: 

>F'DO 

After you press the ENTER key, Patch 
prints a list of every occurrence of that string 
in the program you are adapting to the hard 
disk. After you have the list of addresses, 
you must use the M command again to 
change the 'D' to an 'H' in each case. One 
note of caution. Take a close look at each 
'dO' you find and make sure that it is, in fact , 
part of an actual pathlist. It could just be a 
natural occurrence in the program's code 
itself. 

Dan Johnson Markets Enhanced Package 
SDisk author Dan Johnson (7655 SW 

Cedarcrest St., Portland, OR 97223, 503-
244-8152) has upgraded all of his OS-9 filter 
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and hacker's kits and placed them in one 
package called the Ll Utility Pak . Don't let 
the name fool you; all but three of the 
programs in this package run on both Level 
I and Level II OS-9 systems. These three deal 
with absolute memory manipulations. 

Johnson hopes to release a supplement 
Leve l II utility package sometime later. I bet 
he'll have an incentive when Tandy's new 
Color Computer hits the market. He has 
also added several new programs to the 
package including Modbuster, Afmt, Upall, 
Grep and Sectedit. 

Dan has made major improvements to the 
template matching algorithm in his new Is 
command and most of the utilities now 
accept options at the beginning or end of a 
command line. It is also now possible to give 
th e utilitie s an optional command line 
argument list rather than use standard input. 
T he MacGen program has been expanded 
and J ohnson gives the MacGen source for 
a useful program, UpA/1. The package sells 
for $49.95 and is shipped on a CoCo format­
ted OS-9 disk. However, you can buy the 
pac kage in other formats by paying an 
additional $2. Johnson calls it a deal as good 
as Turbo PASCAL on MS-DOS. 

Two More Goldberg Tips 
Earlier this year, Steve Goldberg discov­

ered that the modification date was changed 
eve ry time he changed directories while 
using OS-9 Version 2.00.00. To solve the 
problem, he uses the following procedure 
fil e on the shell module and builds a new 
boot file with the patched shell. 

debug 
1 < SPACEBAR> she 11 
. < SPACEBAR> . +259 
=Bl 
. < SPACEBAR> . +2BD 
=E9 
=49 
=57 
q 
cobbler / d0 

Goldberg noted that since he has run this 
procedure his directory changes a'fe faster 

and the drives don't grind while attempting 
to write the date to a write protected disk 
when he changes directories. 

I thought we published the changes to 
CCDisk which let you step your disk drives 
at a faster rate earlier this year. But I couldn't 
find them, and we have been seeing a lot of 
traffic on the Delphi CoCo SIG and getting 
a few requests in the mail, so we'll give it 
another try. This time, thanks to Steve 
Goldberg's hDmework, we'll compare them 
to the identical changes you had to make 
with OS-9 Version 1.00 and l.Ol. The new 
values change the step rate of your drives to 
six milliseconds. See The Complete Rain­
bow Guide 10 OS-9 for the value for other 
step rates. 

CCDISK OFFSETS 

Version 1.0 
$\FE 
$204 
$205 
$2DD 
$2E9 

Version 2.0 
$1F9 
$IFF 
$200 
$2DD 
$2E8 

New Value 
$10 
$08 
$8B 
$40 
$00 

Goldberg is brave and pushed the value 
of the word at $1 FF down to $000 I. I don't 
think I would push it that far. He also cut 
the drive startup delay since his drives 
seemed to be fast. To do this he changed the 
$AO at an offset of $2F9 to $0A. 

BASIC09 Beginners Notes 
Henry J . Proffitt of Haley Station, Ontar­

io wrote to ask how he could enter a short 
BASIC09 program he had stored in a standard 
OS-9 text file into BASI C09. Proffitt entered 
the program with the Build utility, but you 
could use any OS-9 editor including TSEdit 
or the DeskMate editor to enter a BASIC09 

program . 
The thing you must remember is that 

BAS IC09 expects to see the word "procedure" 
as the first thing in a file it is trying to load. 
Therefore , if you type the line procedure 
myprogram as the first line in your file , 
BASI C09 will be able to load it. Incidentally, 
the 'p' in procedure must be the very first 
character in the file . 

After you have created the text file follow­
ing the directions above, you can load it 
from the BASIC09 system mode - you 'll 
know you are there because BASIC09 prompts 
with "B:". Just type: 

B: load myprogram 

BASIC09 assumes there is a file named 
"myprogram" stored in your current data 
directory and that the file contains a BASIC09 

procedure. If you have not saved your 
program there, use the CHD command from 
within BASIC09 to set the current data direc­
tory or type a complete pathlist: 

B: 1 oad /Ql/MYDIRECTORY / 
MYPROGRAM 

We received a note from Robert Gault of 
Grosse Pointe Woods, Michigan about a 
solution to another BASIC09 programming 
problem you may have noticed while work­
ing with BASIC09. How do you send a char­
acter with the value $FF to the screen or 
printer? This is a problem that must be 
solved if you plan on sending graphics to the 
printer. 

There are two solutions. You can use the 
BASIC09 shell command and use OS-9 to send 
out the character or you can use a PUT 
statement instead of a PRINT statement. 

SHELL "display FF" 
SHELL "display FF > /p" 
PUT t:IPR INTER, $FF 

Gault submitted a demonstation proce­
dure and a rough and ready screen dump 
program to illustrate his techniques. 

Next Month 
Next month we'll dig back in the mailbox 

and see what's been bothering you the most. 
Hopefully, we can come up with a tip or two. 
And, we'll cross our fingers and hope we get 
to play with a new OS-9 Level II Color 
Computer soon! 'Til then, keep on hack­
ing! D 

OS-9™ SOFTWARE/HARDWARE 
SDISK-Standard disk driver module allows the full use of 35, 40 
or 80 track double sided disk drives with COCO OS-9 plus you 
can read/write/format the OS-9 formats used by other OS-9 
systems. (Note: you can read 35 or 40 track disks on an 80 track 
drive). Now updated for OS-9 ver. 02.00.00 $29.95 
SDISK + BOOTFIX-As above plus boot directly from a double 
sided diskette $35.95 
L1 UTILITY PAK-Contains all programs from Filter Kits Nos. 1 
& 2 plus Hacker's Kit #, plus several additional programs, Over 
35 uti l ities including "wild card" file cmds, MacGen command 
language, disassembler, disk sector edit and others. Very useful, 
many of these you will find yourself using every time you run your 
system. These sold separately fo r over $85. $49.95 
SKIO-Hi res screen driver for 24 x 51 display; does key click, 
boldface, ital ics; supports upgraded keyboards and mouse. With 
graphics screen dump and other useful programs. Now UPDATED 
FOR OS-9 Ver 2.0 $29.95 
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PC-XFER UTILITIES- Utilities to read/write and format ss MS­
DOSTM diskettes on CoCo under OS-9. $45.00 (requires SDISK) 
CCRD 512K Byte RAM DISK CARTRIDGE-Requires RS Multipak 
interface, two units may be used together for 1MB RAM disk. OS-9 
driver and test software included. $199.00 

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

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

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

0 5·9 is a trademark of Microware and Motorola Inc. 
MS·DOS is a tradem ark of Microsoft , Inc. 



Listing 1: strings 

PROCEDURE strings 
DIM ss:STRING[256] 
DIM i,memory:INTEGER 

memory:=ADDR(ss) 

(*Now fill memory with $FF's *) 
FOR i=memory TO memory+255 
POKE i,255 
NEXT i 

(* Note that BASIC09 thinks ss is an empty string *) 

PRINT "The length of string ss ="; LEN(ss) 
PRINT "ss =("; ss; ")" 
PRINT "Now we will PUT ss. Note the difference!" 
PUT '#l,ss 
(*Use these lines to send ss to a printer, then*) 
(* OPEN #printer, "/p" *) 

Listing 2: printer 

PROCEDURE printer 
(* This procedure is a rough and ready graphics screen 
('"' It assumes a preceding graphics program has used 

dump -1<) 

-1<) 

(* GFX("mode",format,color) 
(* If your printer uses an eight 
(*the "pin" loop to 0 to 7. 

''<) 
pin graphics format change -1<) 

-1<( 

DIM dev:BYTE 
DIM color,x,y,pin,send,location:INTEGER 
DIM code:BYTE 

OPEN #dev, "/p" :WRITE 
(* Now set printer to graphics mode *) 
PRINT #dev,CHR$(18) 
location:=ADDR(code) 

FOR y=l91 TO 7 STEP -7 
FOR x=O TO 255 

(* tell printer code is graphics -1<) 

send:=l28 

FOR pin=O TO 6 
(* Test Pixel *) 
RUN gfx("gcolr",x,y-pin,color) 
(* Printer used has top pin 2AO bottom pin 2A6 *) 
send:=LOR(send,MOD(color,2)*2**pin) 
NEXT pin 
POKE location+x,send 
NEXT x 
PUT #dev,code 
(* Send carriage return *) 
PRINT #dev,CHR$($0D) 
NEXT y 
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THESE FINE STORES 
CARRY THE RAINBOW 

The reta il stores listed below carry THE RA INBOW on a reg ular bas is and may have 
other products of interest to Tandy Color Computer users. We suggest you 
patronize those in your area. 

ALABAMA Bob's in Newtown MAINE 
Birmingham Jefferson News Co. Bob's News Emporium Brockton Voyager Bookstore 
Brewton McDowell Electronics Bob's Rogers Pari< Caribou Radio Shack 
Florence Anderson News Co. Book Market Waterboro Radio Shack 
Greenville M & B Electronics East Cedar MARYLAND 
Madison Madison Books North Cicero Sliver Spring Layhill Newsstand 
Montgomery Trade 'N' Books West Dlversey 

ALASKA 
E. B. Garcia & Associates MASSACHUSETTS 
Krach's & Brentano's Brockton Voyager Bookstore 

Fairbanks Electronic World South Walbosh Cambridge Out Of Town News 
ARIZONA West Jackson Fitchburg Corners Book Shop 
Phoenix TRI-TEK Computers 516 N. Michigan Ipswich Ipswich News 
Sierra Vista Livingston's Books 835 N. Michigan littleton Computer Plus 
Tempe Books Etc. Parkway Drugs Lynn North Shore News Co. 

Computer Library Parkwest Books Quincy Soft Ware House 
Tucson Anderson News Co. Sandmeyers Bookstore 

MICHIGAN Univ. of Chicago Bookstore 
ARKANSAS Univ. of Illinois Bookstore Al len Park Book Nook. Inc. 
Fayettevi lle Vaughn Electronics/Radio Shack Videomat. Inc. Dearborn DSL Computer Products 
Little Rock Anderson News Co. Chillicothe Book Emporium Durand Robbins Electronics 

CALIFORNIA Danville Book Market Harrison Harrison Radio Shack 

Chula Vista R & R Sottware Decatur Book Emporium Lowe ll Curt's Sound & Home Arcade Center 

Citrus Heights Sottware Plus K-Mart Plaza Mt.Ciemens Key Book Shop 
Michigan Radio 

Grass Valley Advance Radio, Inc. Northgate Mall 
Muskegon The Eight Bit Corner 

Half Moon Ba y otrawflower Electronics East Moline Book Emporium 
Hollywooc Levity Distributors Evanston Chicago-Main News Owosso C/C Computer Systems 

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

Lompoc L&H Electronics Emporium Kewanee Book Emporium Perry Oil & Gas 
Roseville New Horizons 

Los Angeles E.D.C. Industries Lisle Book Nook 
Royal Oak Sottware City 

Polygon Co. Newton Bill's TV Radio Shack 
Sacramento Tower Magazine Oak Brook Krach's & Brentano's St. Johns Clinton Electronics 

Santa Rosa Sawyers News, Inc. Oak Pari< Krach's & Brentana's Sterling 

Sunnyvale Computer Literacy Paris Book Emporium Heights Sterling Book Center 

Peoria Book Emporium Wyoming Gerry's Book Co. 
COLORADO Sheridan Village MINNESOTA 
Westminster Sottware City Westlake Shopping Center Minneapolis Read-More News 

Book Market Willmar The Photo Shop 
DELAWARE Illinois News Service 

MISSOURI 
Middletown Delmar Co. Schaumberg Krach's & Brentano's 

Milford Milford News Stand Skokie Krach's & Brentano's Farmington Ray's TV & Radio Shack 

Springfield Book Emporium Klrl<sville T&R Electronics 
Wilmington Normar. Inc.-The Smoke Shop 

Songamon Center North Moberly Audio Hut 
FLORIDA Town & Country Shopping Ctr. St. Louis Book Emporium 
Boca Raton Sottware. Sottware. Inc. Sunnyland Book Emporium Computer Xchange 
Cocoa The Open Door West Frankfort Paper Place Sottwaire Centre 
Davie Sottware Plus More Wheeling North Shore Distributors University City Final Edition 
Ft. Lauderdale Electronics Engineers 

INDIANA MONTANA 
Mike's Electronics Distributor 

Berne White Cottage Electronics Whitefish Consumer Electronics of Whitefish 
Jacksonville The Book Nook 

Book Town Columbus Micro Computer Systems. Inc. NEBRASKA 
Deano'sTV Garrett Finn News Agency. Inc. lincoln Hobby Town 

Melbourne City Newsstand Greenwooc The Computer Experience Omaha Computers & Components 
The Little Store Highland Computer Health Consultants 

NEVADA 
North Miami Indianapolis Bookland. Inc. 

Beach Almar Bookstore Delmar News Las Vegas Hurley Electronics 

Orlando Book Mania Indiana News NEW HAMPSHIRE 
Panama City Boyd-Ebert Corp. Jasper Elex Mart West Lebanon Verham News Corp. 
Pensacola Anderson News Co. Madison Area Office Supplies 

Pinellas Pari< WolFs Newsstand Martinsville Radio Shack NEW JERSEY 

Sarasota Family Computers Walbash Mltting's Electronics Cedar Knolls VIllage Computer & Sottware 

Sunrise Sunny's at Sunset, Inc. Clinton Micro World II 

Ta llahassee Anderson News Co. IOWA Lawrenceville Micro Con Sottware Center 

Tampa Fine Print Bookstore Davenport Interstate Book Store Unwooc Sottware City 

Sound Trader & Computer Center Marmora Outpost Radio Shack 

Titusville Computrac KANSAS Montvale Sottware City 
Topeka Palmer News. Inc. Pennsville Dave's Elect. Radio Shack 

GEORGIA Town Crier of Topeka. Inc. River Edge Sottware City 
Bremen Bremen Electronics/Radio Shack Wichita Amateur Radio Equipment Co. Rockaway Sottware Station 
Cummings Kent Radio Shack Lloyd's Radio NEW MEXICO Jesup Radio Shack 
Marietta Act One Video KENTUCKY Alamogordo New Horizons Computer Systems 

Toccoa Martin Music Radio Shack Georgetown GOOCwin Electronics Albuquerque Desert Moon Distributors 
Hazard Daniel Boone Gulf Mart Page One Newsstand 

IDAHO Hopkinsville Hobby Shop NEW YORK Moscow Johnson News Agency Louisville The Computer Store Brockport Lift Bridge Book Shop. Inc. 
ILLINOIS Paducah Radio Shack 

Paintsville R-Kat Electronics Elmira Heights Southern Tier News Co .. Inc. 
Aurora Krach's & Brentano's Pikeville Gus-Stan Enterprises Fredonia On Line: Computer Access Center 
Belleville Sottware or Systems Hudson Falls GAWest&Co. 
Champaign Book Market Princeton Miller Electronics Johnson City Unicorn Electronics 
Chicago B. Dalton Booksellers LOUISIANA New Vorl< Barnes & Noble-Soles Annex 

N. Walbash St. Crowley Acadiana Newsstand Coliseum Books 
West Jackson St. Monroe The Book Rack Eastern Newsstand 
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Grand Central Station. Track 37 TENNESSEE St. Paul Walters Electronics 
200 Park Ave .. (Pan Am #1) Chattanooga Anderson News Co. Stettler Stettler Radio Shack 
55 Water Street Guild Books & Periodicals Strathmore Wheatland Electronics 
World Trade Center #2 Dickson Highland Electronics Taber Pynewood Sight & Sound 

First Stop News Knoxville Anderson News Co. Westlock Westlock Stereo 
Idle Hours Bookstore First Byte Computer Co. Wetaskiwin Radio Shack 
International Smoke Shop Memphis Computer Center BRITISH COLUMBIA Jonil Smoke Software, Inc. Burnaby Compulit 
Penn Book Nashville Mosko's Book store 
Software City Smyrna Delker Electronics Burns Lake VT. Video Works 

State News Union City Cox Electronics Radio Shack Campbell 

Usercom Systems. Inc. 
River TRS Electronics 

TEXAS Chilliwack Charles Parker Walden Books Elgin The Homing Pigeon Coortenay Ric k's Music & Stereo World Wide Media Services 
N. White Plains Software City Ft. Worth Software Terminal Dawson Creek Bell Radio & 1V 

Rochester Village Green Orange Northway Books & News Golden Taks Home Furnishings 

World Wide News San Antonio CoCo Nuts Langley Langley Radio Shack 

Woochaven Spectrum Projects UTAH 
N. Vancouver Microwest Distributors 
Nelson Ollvers Books 

NORTH CAROLINA Murray Deseret Book Parksville Parksville 1V 
Aberdeen 

Cary 
Charlol1e 

Havlock 
Hickory 
Marion 

NORTH DAKOTA 
Forgo 

OHIO 
Blanchester 
Canton 
Chardon 
Cincinnati 
Columbiana 
Coshocton 
Dayton 

Fairborn 
Girard 
Kent 
Kenton 
Lakewooc 
Lima 

Miamisburg 
MountOrab 
Rocky River 
Toledo 
Xenia 

OKLAHOMA 
Oklahoma 

City 
Tulsa 

OREGON 
Portland 

PENNSYLVANIA 
Allison Park 
Altoona 
Brookville 
Malvern 
Philadelphia 

Phoenixville 
Pittsburgh 
Pleasant Hills 
Temple 
Wind Gap 
York 

RHODE ISLAND 
Warwick 

SOUTH CAROLINA 
Charleston Hts. 
Gaffney 
Greenville 
Spartanburg 
Union 

King Electronics VIRGINIA Penticton D.J.'s 
Radio Shack Gatton Electronics Marketing Four Corner Grocery 
News Center in Cary Village Norfolk 1-0 Computers Salmon Arm Matrix Computing 
Newsstand lnt'i Richmond Software City Sidney Sidney Electronics 
Papers & Paperback 

WASHINGTON 
Smithers Wall's Home Furniture 

Computer Plus 100Mile 
C2 Books & Comics Seattle Adams News Co., Inc. House Tip Top Radio & 1V 
Boomers Rhythm Center Tacoma B & I Magazines & Books 

Nybbles 'N Bytes MANITOBA 

WEST VIRGINIA 
Altona LA Wlebr ltd. 

Computer Associates Lunder Goranson Elec. 
Huntington Nick's News Morden Central Sound 
Logan Stan's Electronics & Radio Shack The Pas Jodi's Sight & Sound 

JR Computer Control Madison Communications. LTD Selkirk G.L. Enns Elec. 
LJI11e Professor Book Center Parkersburg Valley News Service Virden Archer Enterprises 
Thrasher Radio & 1V 

WISCONSIN Winnipeg J & J Electronics Ltd. 
Cinsoft 
Fidelity Sound & Electronics Ap-pleton Badger Periodicals NEW BRUNSWICK 
Utopia Software Cudahy Cudahy News & Hobby Moncton Jeffries Enterprises 
Huber Heights Book & Card Ladysmith Electronics. Etc. Sussex Dewii1Elec. 
Wilke News Milwaukee Book Tree 

News-Readers Booked Solid NEWFOUNDLAND 

Girard Book & News Booked Solid II Botwooc Seaport Elec. 

The News Shop Harvey Schwartz Bookshop Carbon ear Slade Realties 

T.W. Hogan & Associates Univ. of Wisconsin Bookshop NOVA SCOTIA 
Lakewooc International News WYOMING Halifax Atlantic News 
Brunner News Agency 
Edu-Caterers 

Casper The Computer Store 
ONTARIO 

Wilke News 
ARGENTINA 

Aurora Compu Vision 
Mount Orab Radio Shack Concord Ingram Software 
Programs Unlimited Cordoba Informatica Y Telecomunicaclones Exceter J. Macleane & Sons 
Leo's Book & Wine Shop AUSTRALIA: Hamilton Data man 
Fine Print Books Kingsford Paris Radio Electronics Hanover Modern Appliance Centre 

Huntsville Huntsville Else. 
Kenora Donny "B" 

CANADA: Kingston T.M. Computers 
Merit Micro Software ALBERTA Lis towel Modern Appliance Centre 
Steve's Book Store Banff Banff Radio Shack South River MaxlV 

Blairmore L & K Sports & Music DennislV 
Fifth Ave. News Bonnyville Paul Tercler 

Brooks Double "D" A.S.C. Radio Shack QUEBEC 
Calgary Billy's News LaSalle Messageries de Presse Benjamin Enr. 

Software City Claresholm Radio Shack Associated Stores Pont. Rouge Boutique Bruno Laroche 
Newborn Enterprises Drayton Valley Langard Electronics SASKATCHEWAN 
Larry's Stereo Shop Edmonton CMDMicro Assiniboia Telstar News 
Personal Software Kelly Software Distributors Estevan Kotyk Electronics 
City Software Center Edson Radio Shack Moose Jaw D&S Computer Place 
Newsy Fairview D.N.R. Furniture & 1V Nipiwan Cornerstone Sound 
Stevens Radio Shack Fox Creek Fox City Color & Sound Regina Regina CoCo Club 
All-Pro Souveniers A.S.C. Radio Shack Software Supermarket 
Pitt Computer & Software Ft. Saskatoon Ft. Mall Radio Shack Saskatoon Everybody's Software Library 
Software Corner Grande Shellbrooke Gec. Laberge Radio Shack 
Micro World Cache The Stereo Hut Tisdale Paul's Service 
The Computer Center of York Grande Unity Grant's House of Sound 

Centre The Book Nook 
Hinton Jim Cooper YUKON 

Software Connection lnnisfall L & S Stereo Whitehorse H & 0 Holdings 
Leduc Radio Shack Associated Stores 

Software Haus. Inc. Le_thbridge Datatron JAPAN 
Gaffney Book Store Lloyd minster Lloyd Radio Shack Tokyo America Ado. Inc. 
Palmetto News Co. Okotoks Okotoks Radio Shack 
Software City Peace River Radio Shack Associated Stores PUERTO RICO 
Fleming's Electronics Tavener Software San Juan Software City 

Also available at all B. Dalton Booksellers, and selected Coles Bookstores, 
Waldenbooks, Pickwick Books, Encore Books, Barnes & Noble, Little 
Professors, Tower Book & Records, Kroch's & Brentano's, and Community 
Newscenters. 

September 1986 THE RAINBOW 207 



/ 

ADVERTISER'S INDEX 
We encourage you to patronize our advertisers- all of whom support the 

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

After Five Software ............ 146 Hard Drive Specia l ists ......... 169 
Ark Royal Games .............. 192 Hawkes Research Services ..... 132 
B5 Software .................. . 191 HJL div. of Touchstone 
Canyon County Devices ....... 148 Technology, Inc ............. 99 
Cer-Comp ................ 142, 143 Howard Medical ........... 34, 210 
Challenger ..................... 85 J & M Systems ................. BC 
Cinsoft . .......... . ...... . .... 138 J & R Electronics .............. 163 
CNR Engineering ............... 83 Johnson, D.P ... . .............. 204 
CoCo Trend .. . ............... 145 Kelly Software Distributors ...... 70 
Cognitec ...................... 81 Mark Data Products ........... 157 
Colorware ............... 22, 23, 25 Metric Industries .............. 190 
CompuServe ................... 11 MichTron .............••...... 158 
Computer Center ............... 35 Micro Works, The ............. 170 
Computer Island . . .......... 86, 87 Microcom Software ......... 16, 17 
Computer Plus .................. 3 Microtech Consultants Inc ....... 32 
Computerware ................. 13 MicroWorld .... . ............... 31 
Computize, Inc ................ 209 Mix, Tom Software ............ 177 
Cozy Software ... . ............. 84 Moreton Bay ........•......... 174 
Dayton Associates of Novasoft. ..................... 176 

W. R. Hall, Inc ............. 128 Other Guys Software, The ....... 36 
Delphi . . ................. 114, 115 Owl-Ware .................. 72, 73 
Derby City Software ........... 136 PCM ..•...................... 124 
Derringer Software .......... 94, 95 Perry Computers ............... 48 
Diecom ...................... IBC Preble's Programs, Dr ........... 57 
Disto .......................... 28 Prickly-Pear Software ......... 164 
Dragon User ................... 46 Public Domain ................. 90 
Duck Productions ............. 167 PXE Computing .......•......... 7 
E~.D.C . Industries .............. 189 Radio Shack ......... 42, 43, 50, 51 
F~·deral Hill Software .......... 152 Rainbow OS-9 Book ........... 130 

CJ Call: ~Call: 
Shackleford, Nolan, Davis, Gregg and Associates 
Cindy Shackleford, president 

Kim VIncent 
Advertising Representative 
The Faisoft Building Shlrtey Duranseau 

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

(206) 848-n66 
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9509 U.S. Highway 42 
P.O. Box385 
Prospect, KY 40059 

(502) 228-4492 

Rainbow Binder ............... 127 
Rainbow Bookshelf ............ 185 
Rainbow Gift Subscription ..... 113 
Rainbow On Tape ............. 147 
RAINBOWfest ............. . 65, 66 
Ram ....................... . .. IFC 
REM Industries ................ 135 
Robotic Microsystems ......... 102 
SECA ........•.......... . ...... 93 
Selected Software .......... . .. 179 
Software House, The ....... . .. 103 
Software Support, Inc ........ 62, 63 
Soistmann Enterprises, Inc .. . ... 96 
Spectrogram ........•...... . ... 37 
Speetrosystems ............... 149 
Spectrum Projects Inc. 

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

............. 118, 119,120,121 
Sugar Software ............... 161 
Sunrise Software ............... 97 
T & D Software ................. 14 
Tepco ......................... 75 
Thinking Software,.lnc .......... 40 
Tothian Software Inc . .........• 184 
True Data Products ....... 150, 151 
Wasatchware ................. 144 
Woodstown Electronics ......... 71 
York10 ........................ 85 

Ill Call: 
Jack Gar1and 
Gar1and Associates, Inc. 
10 Industrial Parit Road 
Hingham, MA 02043 
(617) 749-58-10" 



liRE YOU LOOVING FOR A HI-RES GRAPHIC a SCREEN PRINT DUMP? 
---' 

= -~=====-==-----= 
~=======-====s= HARDCOPY · Hardcopy Is more than just a screen print dump, compare these features with any nnnu-.uri other graphic dump program on the market: 

Full &RAPHICOM/GRAPHICOM PART II compatibility! Loads STANDARD 6K images, 
GRAPHICOM pictures, and COCO MAX pictures too! 
BLACK & WHITE or GREY SCALE printing. In GREY SCALE printing, colors a re printed as 
user definable pallerns. Supports hi-res In all 4 GRAPHICOM display modes! THE ULTIMATE PRINTER UTILITY 
lz, 2s., 3z PRINTOUTS · Three menu options a re reserved for the mos t frequ ently used pr in­
tout s izes , I x (quar ter page). 2x (half page). a nd 3x (full page) . 

LJ~ 
GRAPHIC LABELS -The label prin ting option a llows the user to crea te custom mailing o r disk 
labels wi th professional looking results . 
GREETING CARDS • The gree ting card opt ion a llows the user to cus tom design gree ting cards 
using both text a nd graphics. 
GIANT POSTERS • The poster option provides the u ser with a means of reproducing a hi -res 
graphic to a mu lti-sheet poster 
SPECIAL EFFECTS · The special effects opt io n a llows the user to directly contro l the .printing 
direct ives , ROTATION. X/ Y SIZE. XI V FLIP, X/ Y GRID, X/ Y FI LL, TAB. WINDOW , POS/NEG 
IMAGE. and mo re' llt:ll USER CALL- Have an application that HARDCOPY doesn 't qu ite m a tch? HARDCOPY rou tines 
can be added to EXTENDED BASIC th rou~h the USR command' 

!OS 4801560-G Ca t. No 170WD Gemini lOX . Co c. No. t 74WO 
HARDCOPY • requi res a 64K Color 
Compute r or Co lor Computer II, 
and a t least one disk driv e. i t sup­
par is I to 4 disk d ri ves, keyboard 
or joyslick input . Please specify 
prlnl t: r and cal. numbu when 
ordering. 

Oki 82A (Oktg raph) . Cat. No 179WD Gemlnl SG- 10/15 Cat . No. 178WD 
Okidata 92 C.1t. No. 171WD 

Epson LX -80 Cat. No . I 73WD 
Epson MX-80 Cat . No. 172WO 
Epson RX-80 Cat. No. 173 WD 
Epson FX-80 Cal. No . I 73 WD 
Ri teman PLUS Cat . No . I 77WD 

DMP- 105 
DMP- 11 0 
DMP- 120 
DMP-130 
DMP-200 
CGP-220 . 

Cot. No. I BJWD 
Cnc. No. I BOWD 

. Cat. No. 176WD 
Cat. No . IBOWD 
Cat. No. 175WD 
Ca t. No. 18\WD 

©1984 WHITESDliTH u:t.o 
ALL RICHTS RESERVED 

• Due to hardwa re differences, some features may function differe ntly on certain printers. HARDCOPY PRINT UTILITY ..... $29.95 

You COULD SPEND $100.00 OR MORE TO UPGRADE 
YOUR GRAPHICS SYSTEM, JUST BUY . .. 

Eclipse (Zoom) . 
Super Pain t (Paint) . 
Shrinx (Reducer) . 

S 19 .95/Moreton Bay 
S 19 .95/Michtron 
52 1 . 95/Grafx 

Text Master (Hi-Res Text) .. . . S29.95/Data Man 
G.C.U. (Disk Utilities) $ 19.95 Computize 

DISTRIBUTED BY CDMPUTIZE INC. OR YOU COULD SPEND $24.95 FOR GRAPHICOM PART II AND GET: 

-~· 
a video proce18lng packag:e that provides many functions that are mlsslna: ln Graphlcom. 
Here are just a few of the features provided by Graphlcom Part II: 

ENLARGE/REDUCE/ROTATE 
Enlarge or reduce any port ion of a graphic screen, jus t like a photographic enla rge r! Rota te by any degree or 
fraction of a degree around any point on the screen . 
PAINT 
Pain t or "fill-in " any irregular a rea on the screen! More than 50 different colored patterns available . Add!· 
tiona! paint patterns may be user-defined . 

~ .. ·~:iltilla 
PAN & ZOOM 
"Zoom in" x2. x4. or xB on any portion of the sc reen to do fine pixel work. A!lows editing of Graphicom 
character sets with ease ! 
TYPESETTER & FONT EDITOR 
Add text in 16 different s izes, also supports user definable foreground & background colors. Design & Edil 
characters for use in the typesetter . 
PIXEL BLASTER 
Allows the user to easily substi tute or remove colors. Widen lines. swap BLUE & RED w ithout effecting 
BLACK & WHITE, e tc. 

©1984 WHITESDliTH U:t.O GRAPHICOM PART II DOES NOT REQUIRE GRAPHICOM TO RUN! 
ALL RICHTS 

GRAPHICOM PART II 

NEW LOW PRICE! 
GRAPHICOM 
DIGITIZER $159.00 

Input directly into Graphlcom for easy 
enhancements, manipulation. stamping, 
and storage. Accepts composite video 
signal in ( l .Ov p-p) from video camera, 
VCR video disc player. another com­
purer, or other compa tible video sources. 
View "off air" or "VCR" digitized video at 
close to real-time . "Snapshot" video 
frames to the digit izer's internal memory . 
No slow, da ta serial manipulation 

Use with your multi-pak, "Y" box. or a 
"Y" cable ("Y" cable available at S 19 .95) 
Video is inpu t via a "BNC' connector. 
External controls for HORIZONTAL POSI­
TION, VERTICAL POSITION. HORIZO N­
TAL WIDTH, BRIGHTNESS, and CON­
TRAST (FUZZ) se tt ings. 
Don't be fooled by imitations .. . this is the 
GRAPHICOM VIDEO DIGITIZER the 
only digitizer that "DIRECTLY" inputs in­
to Graphicom 
REQUIRES 6411 COCO, I DISR DRIVE, 
AND 2 ANALOG JOYSTICRS. FREE 
GRAPHICOM PROGRAM, PICTURE 
DISR, AND GRAPHICOM UTILITY SUP­
PLIED WITH PURCHASE OF VIDEO 
DIGITIZER (A $50 VALUE). 

"Y" BOX 

$29.95 

RESERVED 

$24.95 
~rap.hlcom Part II req.uires a 64.K extended disk basic system, and supports I to 4 disk drives, keyboard or 
JOystick (analog or switch type) mput. It will load and save both Standard BIN files and Graphlcom screens. 
All func tions support color or Hi-Res operation. as well as the 4 screen display modes. 

GRAPHICOM $24.95 
Catalog No. . . . . ... IIIGD 
Simply stated · One of the Rneat graphic 
proa:rams written for the Color Computer! 
FEATURES, 
• 5-U-P-E-R U-S-E-R F-R-1-E-N-D-L-Y! 
• Supports 4 Hi-Res display modes 
• 4 page animation mode 
• Color Palette with over 15 color patterns 

for use with Hi-Res arti fact 
• Send/Receive pictures over modem 
• Supplied utility allows capturing Hi-Res 

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

definable) 
• Supp lied utili ty fo r transfe rri ng 

Graphicom screens to Basic or other 
M/ L programs. 

• Supplied utility for loading screens from 
Basic or other sources 

• Built in Hi-Res SCREEN PRINT (compati­
ble with EPSON, C-ITOH, GEMINI-10, 
OK!, plus Radio Shack's LP-VII , LP-VIll, 
DMP-100, DMP-200, and GCP-115 
printers) from I I 0 to 9600 baud 

• SEND/RECEIVE slow-scan television 
• Many additional fea tures, operating 

hints. hardware mod's and suggestions, 
etc. 

REQUIRES 6411 COCO, I DISR DRIVE, 
AND 2 ANALOG JOYSTICRS 

NEW MASTER KEY II 
New Improved Version! A hardware product 
that takes control of any program regardless of 
protection. Now use with RS Multi-pak, "Y" 
cable or optional extender cable. Captures 
register contants as they were when Master Key 
II was engaged. Complete disassembler, 
memory save, and much more. Requires some 
famili arity with Assembly Language. 
ROM PAR Cat. No. 160HR . . . $ 99.95 
Cat. No. 161HR With &t. Cable ... $109.95 

PICTURE DISK SETS 
Available Crom COMPUTIZE 
4C - Artifact color palette 
SC -Large character sets (from Derringer Son­

ware) 
6C - Same as SC but se t up as stamp se;t 

PlctuH Duk Set I $19.95 
7 - Miscellaneous Art Set # l 
8 - Miscellaneous Art Se t #2 
9 - Misce llaneous Ads and Examples 

Picture Disk Set 2 . . . . . $19.95 
I 0 - Miscellaneous Fonts 

I I C- Artifact color pale lie type fonts 
Picture Disk Set 3 ........ . . . ... $14.95 
12C- Art demo from WHITESMITH 
13C- GRAPHICOM PART II fu nction demo 

Picture Disk S.t4 . . . . . ... $ 14.95 

GC II FONT DIS:KS 
Each disk cont&Ja.s 10 or more foots. (4 ve,... 
t lons of each font, one for each display mode). 
14C- GCII Fonts Disk# I 
15C- GCII Fonts Disk #2 
16C- GC II Fonts Disk #3 

GRAPHICOM PART U Font Dish ... $19.95 

TRIPLE TRANSFER 
UTILITY © 

Transfer contents of disk to tape • 
Transfer contents of tape to disk • 
Automatically relocates casse tte pro­
grams that conflic t w ith the disk operat­
ing system • Displays machine language 
program addresses • Copies ASCII, Basic , 
& Machine Language Programs • All con­
tained in I menu driven program! 

REQUIRES 3211 CC EXT. 
Cusette $19.95 . . Cat. No. 105CT 
Disk $24.95 ... . Cat. No . 105CD 

SUPER BACK-UP 
UTILITY © 

... WITH S.B.U. FROM COMPUTIZE ­
YOU'LL NEVER NEED ANOTHER BACK­
UP UTILITY FOR YOUR COCO! II 
SUPER BACK-UP UTILITY WILL PE~­
FORM ALL OF THE FOLLOWING FUNC­
TIONS, 
I . TAPE TO TAPE (Rega rdless of mos t 

pro tec tion schemes!) 
2. TAPE TO DISK (Move Cassette pro­

grams to Disk!) 
3. AUTO RELOCATE (For those Cassette 

programs that conflict wi th Disk 
opera ting systems.) 

4 . DISR TO TAPE (Place Disk programs 
onto Cassette) 

5. DISR TO DISR (Our powerful Spl it-N­
Image Program. Copies regardless of 
most p ro tection schemes!) 

• MENU DRIVEN 
• REQUIRES 3211 EXTENDED COCO 
• REQUIRES I OR 2 DRIVES 
• ALL MACHINE LANGUAGE(( I 
COMPARE WITH OTHER INDIVIDUAL 
PROGRAMS COSTING IN EXCESS Of 
$100.0 0 
DISR $49.95 ... . Cat. No. 107CD 

SPIT ·N·IMAGE © 
MIL Disk Back-Up Utility 

There is no need to suffer the heartbreak 
of crashed disks any longer. Spit-N-Image 
will crea te a mirror image of your 
valuable disk programs which do not res­
pond to normal back-up functions. Will 
also initialize and back-up in one pass. 
Data processing experts always insist on 
having a back-up - it's good a practice. 

REQUIRES 321( CC 
DISR $34.95 . .. . Cat. No. 101CD 



Howard Medical Computers 
(800) 443-1444 ORDERS 

green screen high reaolutlon man• 
80 column capability, zenith quail· 
30 day warrtnty valid at any af 

·• , ............... 1200 locations. 

$149 *6750 
price (17 ahlpplng) 

181 Zenith 13" Color Monitor has 
medillm resolution with speaker 
and PIGB Jack. , 16 (114 ahlpplng) 

All mpnltor11 rtq11lre an amplifier 
OIJ'llJJilto drive the monitor and are 
1!\QUnted lnalde the color computer. 
i'htY attJo[\w!th spring ponnactora. 
with M'QWirel tllltndlng Qt,JI qt the 
RGmputo~ ent tor audio and one fat 
vJj:leo 

Howard Medical Computers 
ORDERS 

-(312) 278-1440 INQUIRIES AND ORDER STATUS 

1690 N. Elston Chicago, IL 6062! 
INQUIRIES AND ORDER STATUS 

== (312) 278-1440 === 
Showroom Hours: 

8:00-4:00 Mon,Fri. 
10:00-3 :00 Sat. 

WE ACCEPT: VISA • MASTERCARD • AMERICAN EXPRESS 
C.O.D. OR CHECKS • SCHOOL PO.'S 
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ne, two or even three people can play Gantelet at 
same time. You and your friends travel through 

he many levels in search of an exit to the next 
evel. Avoid the Ghosts and other creatures that 

out to stop you in your quest. Collect keys to 
doors, treasures and magic potions to aid 

u in your battle. Watch out for hidden traps as 
u frantically search for the exit to the next level. 

u.s. 
Can. 

Move your marble around 
the mazes in your search for 
the finish line! Avoid marble 
eaters, acid puddles and 
other creatures that inhabit 
the mazes. Eight different 
levels and great graphics 
make this game a must for 
your collection. 
j · 

Fly your plane over land and water while avoiding 
enemy missiles, planes and helicopters attacking 
from the top and bottom of the screen. Use your 
radar to track objects as they approach the main 
screen. Bomb oil refineries, airports and destroy 
planes before they can take off from the airports. 
Watch out for missiles fired from hidden missile 
silos on the ground. Dozens of screens of detailed 
terrain plus increasing difficulty make this a great 
game for everyone. 

Fight against five different 
boxers In this great boxing 
game! At first the boxers 
are easy to knock out, but 
beware, it gets harder as 
you move on. The boxers 
are out to stop you in your 
quest to become champion 
of the world. Outstanding 
graphics make this a must 
for your collection! 

u.s. 
Can. 

Challenge the computer, or 
a friend to a Karate match! 
Use various Karate punches 
and kicks to knock your op­
ponent down and earn 
points to win the match. 
When challenging the com­
puter, your opponent's 
Karate skills Increase as 
you win matches. This game 
Is a challenge for even the 
expert game player. 

•ll t pe or thsl $ u.s. Can. 

COMING SOON: 
Mission: 

u.s. 
Can. 

RUSH'N ASSAULT 

---- ~ .= -==.. -=. = == --- ------ ----- ---------------_, --- .... ~ .,. 
-- - - -

-===~~ ==-- -=--=-= -- - - -- - ---- - ·­.. ~ ~ _,.. -.... -~ .. ....__ - -- ..... .,. .._,.. .._.. - ._... 

6715 FIFTH LINE, MILTON, ONT., CANADA L9T 2X8 
We accept: 

Z ll 24 hr. order line: 
(416) 878·8358 

personal service 9·5 

Please add $2 for shipping 
& handling. Ontario 
residents add 7% sales tax . 
C.O.D. Canada only. 
Dealer inquiries invited 
Looking for new software. 



HEAT UP YOUR COCO! 
b)evV HARD DRIVES 
Besides the obvious advantage of increased disk access 
speeds and a vast amount of storage, our COCO hard 
drives boast many innovative features. For instance, 

you may boot OS/9 
directly from 
}DOS. no 
intermediate 
boot floppy is 
required. Our 
software can 

run with virtually 
any winchester with a 

ST412· type interface. Our drives have capacities of 5, 
10, or 20 MBytes (formatted), and may be either 
partitioned into up to 7 logical units or left as one 
large logical unit. Our COCO hard drive systems are 
complete with case, power supply, cables, OS/9 
drivers, and instructions. Prerequisite: OS/9, JFD-CP 
controller. 
51/4" 5 MByte full size 
51f4" 10 MByte 112 size 
3112" 20 MByte (shown above) 

$495 
$650 
$795 

JFD .. CP DISK CONTROLLER 
Our new JFD-CP, compatible with both the original 
COCO and the COCO 2, features a parallel port to 

support a 
Centronics 
compatible 

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

select }DOS or 
an optional RS 

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

COCO .. CLASSIC 
Our old JFD-COCO controller remains a strong 
seller. Some people just like old "classics" best! So 
we have brought it back at the lowest price ever! 
}FD-COCO Disk Controller with }DOS $99 

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

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

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

complete with 
cable and }DOS 

manual. 

Drive 0 System with one single side drive $279 
Drive 0 System with one double side drive $349 
Drive 0,1 System with two single side drives $389 
Drive 0,1 System with two double side drives $489 

MEMORY MINDER** 
Memory Minder 

is a disk drive - a--"'\ 
program now 

included in 
]DOS. Used 
with a 

Precision 
Alignment 
Disk, 

Memory 
Minder allows 
you to check 

your drives for speed, 
alignment, sensitivity, hysteresis, 

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

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

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

Memory Minder: single side package 
Memory Minder: single I double side package 

*OS/9 is a registered trademark of Microware, Inc. 
**Memory Minder is a registered trademard of J&M Systems, Ltd. 

ellA 
JAM SYSTEMS, LTD. 
15100-A CENTRAL SE 

ALBUQUERQUE, NEW MEXICO 87123 
505/292-4182 

$59 
$75 


