
A Buyer's Guide to Graphics Programs

COMPUTED
$3.00

March 1987 ©

Issue 45, Vol. 5, No. 3

03220 $4.25 Canada

FOR COMMODORE PERSONAL COMPUTER USERS

Color Craft
A clever, colorful program

for the 64 that makes an

artist out of any child or

adult.

Power BASIC:

128 Partitioner
Turn your 128 into four in

dependent computers.

Also In This Issue

RAM Plus For The 64

Simple Answers To

Common Questions

Software Reviews

And More

RAM Expansion

For The 128
Commodore's new mod

ules can do much more

than add memory. Here's

how to greatly enhance the

power of your 128.

0 H86 "02220 6

03

Ringside

Boxing
How many rounds can you

last in the Friday night title

bout? An exciting, arcade-

style two-player game for

the Commodore 64.

Sprite Manager
Easily design, edit, and animate sprites with this

sophisticated utility for the Commodore 64.

■

;/ A Buyer's Guide to Graphics Programs 

PUYEI's ~';'~h 1987 IB 
Issue 45, Vol. 5, NO.3 

• 02220 $4.25 Canada 

~~ '-==== 

Color Craft 
A clever, colorful program 
for the 64 that makes an 
artist out of any child or 
adult. 

RAM Expansion 
For The 128 
Commodore's new mod
ules can do much more 
than add memory. Here's 
how to greatly enhance the 
power of your 128. 

'- " .-

Power BASIC: 
128 Partitioner 
Tum your 128 into four in
dependent computers. 

Also In This Issue 
RAM Plus For The 64 

Simple Answers To 
Common Questions 

Software Reviews 

And More 

Ringside 
Boxing 
How many rounds can you 
last in the Friday night title 
bout? An exciting, arcade
style two-player game for 
the Commodore 64. 

" SRr~te Manager 
Easily design, edit, and animate sprites with this 
sophisticated utility for the Commodore 64. 

• 



(Top Guns don't always fly on air... Some fly on water)

US l

Red Alert!! Red Alert!!

0800 hours: Terrorists attack

U.S. naval base off Sicily...

Intelligence reports enemy

missile corvettes fleeing

toward Libya ... Additional

enemy patrol craft seen in

area... Seek out and destroy

... Take no prisoners...

The Need for Speed ...

Yoursearch helicopterspots

the Soviet-built Nanuchka II

missile corvette charging

across the "Line of Death."

Foilborne and closing in at

50 knots, you've got him in

your sights. Guns blazing,

you lock-on and launch a

Harpoon guided missile.

Through the water spouts of

his near misses, you see him

explode into flames. Another

mission accomplished.
' ' -f*

The Patrol

Hydrofoil Missilecrall.

So agile, enemy radar

mistakes it tor low-flying

aircraft.

So last, enemy farces

have only minutes to react.

So deadly, there

is no socond chance.

A Commanding Simulation ...

■ Authentic speed and handling characteristics

of three different NATO ally hydrofoils: U.S.,

Italian, and Israeli.

■ Advanced instrumentation and weapons systems

include: 76 mm water-cooled naval cannon,

Exocet, Harpoon and Gabriel guided missiles,

rapid blooming defensive chaff, radar indicator

and damage control sensors.

■ Full control of search helicopters and convoy

ships.

[ 8 real-life missions in today's danger zones like

the Persian Gulf, the Eastern Mediterranean

and the Gulf of Sldra.

I Time compression speeds action to 12Sx normal.

I Comprehensive operations manual includes

mission briefings and enemy vessel spotter

cards.

I Technical consultant: Boeing Marine Systems.

HOW to Order: Vlsll your letallet, or call 800-243-4525 !oi dlrnct VISA or MiiUrcird orders |ln CA call BOO-a82-11II).
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Advancednewfeatures include

multiple columns,wordwrap, automatic

chapter numbering andmuch more ■

Faster program loading, easier text

handling, faster loading and saving of text

to disk

Built-in telecommunications module lets

you communicate with other coir.putets

Built-in 30,000 word spoiling checker foe

error-free documents

Alt the standard word-processing

capabilities, from insert/delete to global

search/replace and much more

Based on the #1 best-selling Commodore

word-processor, row foster, easier and

much more powerful!

Compafibte with the iheCboadfart" 128

Database Management System.

■

MMODORE128

DISK

"IT'S ALL HERE... WORD PROCESSING, TELECOMMUNICATIONS, SPELLING
CHECKER AND DICTIONARY!... AN EXCEPTIONAL VALUE." - RUN MAGAZINE

BATTERIES INCLUDED
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If/oucan'lfind

this product at

your local retailer

call our toll-tree

number to order:
1-800-387-5707

vaftcednew'teatureainelnde 
multiple colu.tnns. word wrap. automatic 
chapter numbe:rittg and much more 

f'IlsIer program loading, easier text 
handling, futer loading and saving of text 
todilk 

Built-in telecolmnunications module lets 
you COltlImIIli:cat with other compute:rs 

Built-in 30,000 word spe1ling checker for 
enor-fteedocwnents 

All tho standard word'processing 
capabilities. from insert/deleto to global 
searchheplace and much more 

Based on the.l best-sclling Commodore 
word..processor, now faster, easier and 
much more powerful! 

Compatib1ewith the TheOXlsofl.ad" 128 
Database Management System. 

If you tan't find 
this product at 
your locill retailer 
ca ll our lolHrllll 
number 10 order: 
' ·800·387-5101 



In a market full of helicopter simulations like Super Huey II, Gunship, and Infiltrator, it's nice

to find a product like ThunderChopper that flies high above the rest!

Colonel Jack Rosenow USAF (Re!.).

President of ActionSoft Corp., has the

experience to provide all of the

he I i copier action and strategy you've

been looking (or! ThunderChopper in

corporates the most advanced

graphics, (light systems, and game-

playing factors to provide a sensational

balance of strategy and fun:

' I'

■>(.■[■ > ''■■'[
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ii
■
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Action-packed animated graphics

include real 3D scenery and airborne

threats. The competition's graphics

just don't compare.

A sophisticated instrument panel lets

you scan all vital information at a

glance whether performing combat,

exploration or rescue operations.

ThunderChopper's advanced

instrumentation includes Forward-

Looking Infra red. C02 laser radar,

zoom television, and ECM.

Armament includes TOW and

Stinger missiles, a Hughes Chain

Gun. and Zuni rockets.

Better program and documentation

design gets you up flying exciting

combat missions in minutes.

As Colonel Jack says:

-ThunderChopper is the ultimate in

helicopter action and realism. Nothing

else even comes close. No other

simulation can boast this much lun!"



derChoppe
Simulation animation and 3D

graphic technologies licensee

Up Periscope!

The new state of the art in submarine

simulation. The superior strategic play

action and 3D animated graphics of this

simulation put it generations ahead of

the pack.

See Your Dealer...

Or write or call us for more information.

ThunderChopper and Up Periscope!

are available on disk for the Commo

dore 64/128, Apple II, and IBM PC line

of personal computers for the

suggested retail price of $29.95. For

direct orders please specify which

computer version you want. Include

$2.00 for shipping and specify UPS or

first class mail delivery. Visa. Master

Card. American Express, and Diners

Club cards accepted.

- $29.95 -

Better Engineering at a Better

Price

1 1906 ActionSoft Corporalion

3D Graphics and special effects courtesy

SubLDGIC Corp.

Commodore 64 and Commodore 12B ate

trademarks of Commodore Electronics Lid.

Apple II is a trademark of Apple Computer, Inc.

IBM is a registered trademark of International

Business Machines Co'p.

"GENERATIONS AHEAD It STRATEGV ACTION SOFTWARE

122-4 S RACE ST UFIBANA .IL 61801

I2T7)367-102")

... 
-

. S29.95 • 
Better Engineering at a Better 

Price 
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WRESTLING

TONIGHT
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a -]v,- k~\ T wny go out when you can have so much

■ I f\ I fun at horne? ^us{ tat<e a Sander at *he
JL JLJZi-X«kindof excitement Mindscape has to offer

With Indoor Sports, you can play darts without putting holes in your walls, ice an opponent in air hockey, become a

Ding-pong pro, and pick up some spares without venturing into an alley.
As a Harrier jump-jet ace in High Roller, you'll be doing barrel rolls toward designated targets without waking the

neighbors.

Bop'n Wrestle puts you in the ring with 10 of the
biggest, baddest bruisers ever to perfect the turn-

buckle fly.
Prepare to take evasive action with Infiltrator. Foi i

your foes from your 'copter's cockpit and then

convert to covert ground action behind enemy lines. In Balance 0/Power, you are the President. And the burden of
global responsibility seems so real you may wonder why you don't have Secret
Service protection.

What do you have to lose? For much less than the cost of a night on the
town, Mindscape makes home sweet home a more exciting place to be. softwaremaichallengestheimmc
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The following editor's notes are

reprinted from the February issue

of COMPUTE!.

This is the 81st issue of COM

PUTE!, an effort now in its ninth

year. Writing the "Editor's

Notes" for all of those years has

been a fascinating challenge.

When you add to this the 43 is

sues of COMPUTES's Gazette

(through January 1987), and a

few assorted odds and ends

such as Home and Educational

Computing, COMPUTE'S PC &

PCjr Magazine, COMPUTE'.'s Ap

ple Applications Special, and an

other special issue here and

there, you discover a quiltwork

of topics that extend back

through much of the history of

the home and consumer com

puting industry.

The topic for this issue is a

highly personal one. This is my

last set of notes as Editor in

Chief of COMPUTE!. Beginning

next issue, Richard Mansfield,

presently Senior Editor and

soon to become Vice President

and Editorial Director, will take

over the task of providing edito

rial leadership, and "Editor's

Notes," for all of COMPUTE!

Publications. Richard has been

very much a part of COMPUTE!

and its vision and voice since he

joined us in 1981.

My own relationship with

COMPUTE!, as founder, Presi

dent, Chief Executive Officer,

and finally Editor in Chief, has

been in a state of beneficial evo

lution since we sold the compa

ny to the American Broadcasting

Companies in 1983. As my rela

tionship has evolved, so too has

the industry, and our present

marketplace is far stronger than

6 COMPUTEfs Gazelle March 1987

it was even two years ago. I re

main very much a part of the

ABC Consumer Magazines/

COMPUTE! Publications effort,

and will continue to lend my

voice and experience to this

company. At the same time, my

diminishing involvement in the

day-to-day activities of the com

pany and its management will

allow me the time to explore

new horizons—a challenge I

can only look forward to.

COMPUTE! and ABC Pub

lishing share a long tradition of

customer enthusiasm and loyal

ty. We are at the forefront of

product introductions that con

tinue to keep us and our readers

at a pace with the evolution of

our industry. We were among

the first of the publishing houses

to commit to the validity and fu

ture of the home computer mar

ket, and you have never let us

down. While we have been occa

sionally sharp in print over the

ebbs and flows of certain manu

facturers and their products, we

have enjoyed a long and pleas

ant vantage point on this indus

try. When I wrote my very first

COMPUTE! editorial, a company

called Atari, Inc. had just intro

duced its first computers. Single-

board computers were big. And

Ohio Scientific was threatening

to become one of the biggest

players in the industry. Commo

dore had introduced a computer

with a "real" keyboard (the

CBM) and a then-incredible 32K

of memory. The top magazines

in the industry had names like

Kilobaud, Micro, Creative, Recre

ational Computing, and others.

Only a few remain.

From the very first issue of

this magazine, we've had a

unique relationship with you,

our readers. You've been sup

portive; you've encouraged;

you've sometimes grown angry,

but usually for the best of rea

sons: We were late delivering

your issue, or we stepped on the

toes of your particular computer

manufacturer. In all candor, I

cannot imagine an industry with

a more vital and resourceful

readership than an industry

such as ours. We have readers/

authors from ages 8-80, from all

over the world, who are shaping

the face of this industry and our

future, and opportunities like

that simply don't happen very

often. Personal computing is a

highly individual revolution,

and its publishing shape and

practices have in many ways re

flected that.

So, I guess that's it. With

this last editorial (oh, perhaps

I'll write a guest one or so next

year) I'd like to send a very per

sonal thank-you to each and ev

ery one of you, our readers.

Robert C. Lock

Founder, Editor in Chief

Tile following editor's notes are 
reprinted from the Februa ry issue 
of COMPUTE!. 

This is the 81st issue of COM· 
PUTE!, an effort now in its ninth 
year. Writing the "Editor's 
Notes" for all of those years has 
been a fascinating challenge. 
When you add to this the 43 is
sues of COMPUTEt ' s Gazette 
(through January 1987), and a 
few assorted odds and ends 
such as Home and Educatiollal 
Computing, COMPUTE!'s PC & 
PCjr Magaz;"" COMPUTE!'s Ap
ple Applications Special, and an
other special issue here and 
there, you discover a quiltwork 
of topics that extend back 
through much of the history 01 
the horne and consum.er com
puting industry. 

The topiC for this issue is a 
highly personal one. This is my 
last set of notes as Editor in 
Chief of COMPUTE!. Beginning 
next issue, Richard Mansfield, 
pres~ntly Senior Editor and 
soon to become Vice President 
and Editorial Director, will take 
over the task of providing edito
rial leadership, and " Editor's 
Notes," for all of COMPUTE! 
Publications. Richard has been 
very much a part of COMPUTE! 
and its vision and voice since he 
joined us in 1981. 

My own relationship with 
COMPUTE!, as founder, Presi
dent, Chief Executive Officer, 
and finally Editor in Chief, has 
been in a state of beneficial evo
lution since we sold the compa
ny to the American Broadcasting 
Companies in 1983. As my rela
tionship has evolved, so too has 
the industry, and our present 
marketplace is far stronger than 
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it was even two years ago. I re
main very much a part 01 the 
ABC Consumer Magazines/ 
COMPUTE! Publications effort, 
and will continue to lend my 
voice and experience to this 
company. At the same time, my 
diminishing involvement in the 
day-to-day activities of the com
pany and its management will 
allow me the time to explore 
new horizons-a challenge I 
can only look forward to. 

COMPUTE! and ABC Pub
lishing share a long tradition of 
customer enthusiasm and loyal
ty. We are at the forefront of 
product introductions that con
tinue to keep us and our readers 
at a pace with the evolution of 
our industry. We were among 
the first of the publishing houses 
to commit to the validity and fu
ture of the home computer mar
ket, and you have never let us 
down. While we have been occa
Sionally sharp in print over the 
ebbs and flows of certain manu
facturers and their products, we 
have enjoyed a long and pleas
ant vantage point on this indus
try. When I wrote my very first 
COMPUTE! editorial, a company 
called Atari, Inc. had just intro
duced its first computers. Single
board computers were big. And 
Ohio Scientific was threatening 
to become one of the biggest 
players in the industry. Commo
dore had introduced a computer 
with a "real " keyboard (the 
CBM) and a then-incredible 32K 
of memory. The top magazines 
in the industry had names like 
Kilobaud, Micro, Creative, Recre
ational Computing, and others. 
Only a few remain. 

From the very first issue of 
this magazine, we've had a 

unique relationship with you, 
our readers. You 've been sup
portive; you ' ve encouraged; 
you've sometimes grown angry, 
but usually for the best of rea
sons: We were late delivering 
your issue, or we stepped on the 
toes of your particular computer 
manufacturer. In all candor, I 
cannot imagine an industry with 
a more vital and resourceful 
readership than an industry 
such as ours. We have readers/ 
authors from ages 8-80, from all 
over the world, who are shaping 
the face of this industry and our 
future, and opportunities like 
that simply don't happen very 
often. Personal computing is a 
highly individual revolution, 
and its publishing shape and 
practices have in many ways re
flected that. 

50, I guess that's it. With 
this last editorial (oh, perhaps 
I'll write a guest one or so next 
year) I'd like to send a very per
sonal thank-you to each and ev
ery one of you, our readers. 

Robert C. Lock 
Founder, Editor in Chief 



The Great Communicator
THE Direct connect Hayes/Commodore® 1670

compatible 1200 Baud modem for ONLY $119.95

Now that you're able to do ail those stand alone ap

plications with your Commodore, like word process

ing, spread sheet analysis, and many others, you are

probably thinking "It would sure be nice if I could ex

pand the amount of data I have access to." You are

quite right, everything from Electronic Mail (E-mail) to

stock quotes and huge databases of every imag

inable type is now on line to Ihe small computer

owner. You can even send and receive lelexes

anywhere in the world- Ail you need is a telephone

and a modem which allows your computer to com

municate with others through these many services.

The next, question is: "Which modem is best for

me?" Let me first say that almost all modems (and

services) are set up to communicate in one of two

speeds; 300 and 1200 Baud. If you look around you

will find that there is a flood of 300 baud modems on

the market and sometimes at very low prices. The

reason is simple, they are being dumped because

most computer users prefer 1200 Baud. {1200 Baud

is about 4 times as fast which means you spend less

time and money getting the data you want and more

time enjoying it.) Virtually everyone who has a 300

would rather have a 1200. You will also notice a fe*

very cheap 1200s on the market al "too good to be

true prices". They are. The reason is that they are

either not truly Hayes and/or Commodore compatible

therefore not usable in all situations and all services.

The Aprotek-1200C is both Hayes and Commodore

compatible and 1200 baud. Why not get a modem

that will satisfy your present AND future needs by go

ing directly to an inexpensive Aprotek-1200C

especially when we have it on sale?

What do you get for $119.95? Everything! You

don't need to worry about cables, compatibility or

anything else! We don't just sell hardware, we sell

solutions. The Aprotek 1200C plugs directly into

your Commodore Vic-20, C-64, C-64C or C-128 user

port. It is unique in that il has two separate (switch-

able) emulation modes (Hayes and Commodore

1670) to make it compatible with ali available soft

ware. The Aprotek 1200C is a full feature, 300 and

1200 Baud modem with Auto Answer, Auto Dial.

Touch-Tone or rotary dialing, has the full comple

ment of 8 status LEDs on the front panel and has a

built In speaker with volume control. Just plug it into

your computer and standard phone jack with the sup

plied cables. Also included is a free trial offer

subscription to Quantum-Link, a very useful Com

modore user database with local access numbers

and about every feature imaginable.

Do you have more than one computer or do you plan

to get another computer? You can have your cake

and eat it too. Simply order our Universal RS-232 In

terlace #5232 along with the standard Aprotek-1200

which you can use with any computer that has a

RS-232 serial port as well as your Commodore. The

Universal RS-232 interface can also be used to con

nect your Commodore to any other RS-232 device.

NO RISK POLICY

Try the Aprotek 1200 for two weeks and if you are

not satisfied, send it back for a prompt refund.

The bottom line:

Aprotek 1200C (for Commodore)

order #1200C $119.95

Aprotek 1200 (for RS-232 with DB-25)

order #1200 $119.95

Aprotek USR-232 (Commodore-to-RS-232

Interface order #5232 $ 39.95

Modem shipping-Coni. US $5.00. UPS Blue $10.00

USR-232 shipping-Conl. US $3.00, UPS Blue $6.00

ORDER INFORMATION California residents add 6% tax. All
prices are cash prices—VISA and MC add 3% to total. We ship

the next business dav on money orders, cashier's checks, and

charge cards. A 14-day clearing period is required for checks.

Prices subject to change— CALL. Dealer inquiries invited.

For information and in Calif, call 805/987-2454

TO ORDER CALL TOLL FREE

1 (800) 962-5800 - USA
(7-7 PST)

Or send order to:

1O71-A Avenida Acaso, CamarHIo, CA 93010

The Great Communicator 
THE Direct connect HayeslCommodore® 1670 
compatible 1200 Baud modem for ONLY $119.95 

Now that you're able to do all those sland alone ap
plications with your Commodore, like word process
fng, spread sheet analysis, and many others, you are 
probably thinking "It would sure be nice if I could ex
pand lhe amount of data I have access 10." You are 
qufle righl. everything from ElectronIc Mail (E-mail) to 
stock quotes and huge databases of every imag
inable type is now on line to the small computer 
owner. You can even send and receive telexes 
anywhere In the world. All you need is a telephone 
and a modem which allows your computer 10 com
municate with others through these many services. 

The next. question is: "Which modem Is besl for 
me?" Let me first say that almost all modems (and 
services) are set up to communicate In one of two 
speeds; 300 and 1200 Baud. If you look around you 
wl1l find thaI there is a flood of 300 baud modems on 
the market and sometimes al very low prices. The 
reason is simple, they are being dumped because 
most computer users prefer 1200 Baud. (1200 Baud 
Is about 4 Urnes as fast which means you spend less 
time and money getting the data you want and more 
time enjoying 11.) Virtually everyone who has a 300 
would rather have a 1200. You will also notice a fe"" 
very cheap 1200s on the markel at " 100 good to be 
true prices" . They are. The reason Is that they are 
either not truly Hayes and/or Commodore compatible 
therefore nol usable in all situations and all services. 
The Aprotek-120OC is both Hayes and Commodore 
compatible and 1200 baud. Why not get a modem 
thaI will satisfy your present AND future needs by go
ing directly 10 an inexpensive Aprotek-1200C 
especially when we have 11 on sale? 

What do you get for $119.95? Everything! You 
don't need to worry about cables, compatibility or 
anything else! We don't just sell hardware. we sell 
solutions. The Aprotek 1 200C plugs directly into 
your Commodore Vic-20, C-84. C-84C or C-128 user 
porI. II Is unique In that it has two separate (switch
able) emulation modes (Hayes and Commodore 
1670) to make it compatible with all available soft
ware. The Aprotek 1 200C Is a full feature, 300 and 
1200 Baud modem with Auto Answer, Auto Dial. 
Touch-Tone or rotary dlailng, has the full comple
ment of 8 status LEOs on the front panel and has a 
built In speaker with volume control. Just plug it into 
your computer and standard phone jack with the sup
plied cables. Also included is a free trial offer 
subscriplion to Quantum-link, a very useful Com
modore user database with local access numbers 
and about every leature Imaginable. 
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Do you have more than one computer or do you plan 
to get another computer? You can have your cake 
and eat It too. SImply order our Universal R5-232 In
terface #5232 along with the standard Aprolek-1 200 
which you can use with any computer that has a 
R8-232 serial port as well as your Commodore. The 
Universal R5-232 interlace can also be used to con
nect your Commodore to any other R8-232 device. 

NO RISK POLICY 
Try the Aprotek 1200 for two weeks and if you are 
not satisfied, send it back for a prompt refund. 

The bottom line: 

Aprotek 1200C (for Commodore) 
order #1200C .............. , ...... $119.95 

Aprotek 1200 (for R5-232 with 08-25) 
order #1200 ....................... $119.95 

Aprotek USR-232 {Commodor~to-RS-232 
Interface order #5232 ..... • .. ' .•....• $ 39.95 

Modem shipping-Cool. us $5.00, UPS Blue $10.00 
USR-232 shipping - CoI'II. US $3.00. UPS Blue $6.00 

ORDER INFORMA nON California rosidents add 6% t8.IC. A. 
prices are cash prices-VISA and Me add 3% 10 tOlal. We ship 
the nmn business day O(l money orders, cashier's checks, and 
chargG cards. A 14-day clearing period is roquirod for checks. 
Prices subject to change- CALL. Dosier InQUiries kwitod. 

For information and in Calif. call 805/987-2454 
TO ORDER CALL TOLL FREE 

1 (800) 962·5800 • USA 
Or send order to: 

(7·7 PSTI --
- APROlEK DEPT.CG 

1071-A Avenida Acaso, Camarillo, CA 93010 
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velope. Where programs are included in an article submission, a

tape or disk must accompany the submission. Printed listings are

optional, but helpful. Articles should be furnished as typed copy
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subsidiaries.
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These outstanding books for the Commodore 128 in 128

mode contain something for every 128 user—programming

guides, memory maps, games, applications, and tutorials.

And all programs take full advantage of the 128's power:

Each is used in 128 mode. All the listings are carefully tested,

and the information Is dependable and current. Plus, each

book is written in COMPUTEI's popular, easy-to-understand

style to offer you hours of entertainment, education, and

challenge.

Look for these titles at your local computer or book store,

or order directly from COMPUTE! Books,

To order, call toll-free 1-800-346-6767 (In NY 212-887-8525), or

write COMPUTE! Books, P.O. Box 5038. F.D.R. Station, New York,

NY 10150.

COMPUTEI's Kids and the

Commodore 128

Edward H. Carlson

Si 4.95
ISBN O-8M5&M2-7 275 paget

Over 30 sections—all with instructor

notes, lessons, assignments, and lively

Illustrations—will entertain and amuse

you as you learn about this powerful

computer. For kids and adults alike.

126 Machine Language

for Beginners

Richard Mansfield

$16,95
ISBN 0-SM55-033-5 392 pages

A new edition of COMPUTEI's bestseller.

Machine Language for Beginners, this

book Includes everything needed to

learn to program the 128 effectively:

numerous programming examples,

memory-management tutorials, and a

dictionary of all major BASIC words and

their machine language equivalents.

Plus, there's a high-speed, professional-

quality, label-based assembler that's

both easy to use and full of special fea

tures that take lull advantage of the ex

tra speed and memory of the 128. A

disk is also available lor $12.95 which In

cludes programs In the book. 335BDSK.

NC residents please add 5 percent and NY residents add 8.25 percent sales tax.
Add $2.00 shipping and handling per book or disk; $5.00 airmail.

Please allow 4-6 weeks for delivery.

COMPUTEI's 128 Programmer's

Guide
Editors of COMPUTE I

$17.95
ISBN D-874S5O31-9 AA4 paget

The complete guide to the Commodore

128, this book thoroughly explores BASIC

7.0: shows you how to create grapnlcs.

music, and program peripherals; and in

troduces you to machine language

programming, A clear yet exhaustive

reference and tutorial to the 128.

COMPUTED First Book of the

Commodore 128

Edited

315.95
ISBN 0-a?«5.0&5-9 217 pogei

Gomes, programs, and tutorials for the

Commodore 128 exclusively in 128

mode that teach everything from how

to create windows to programming

sound and making disks autoload.

There's even a map of all the Important

memory locations A disk is available far

$12.95 which includes all the programs
in the book, 599BDSK.

New Release

MAPPING
THE

COMMODORE

Mapping the Commodore 128

Ottis R. Cowper

$19.95
ISBN 0-8M5SO60-2

This clearly written, comprehensive

memory map and programmer's

guide, by the technical editor of COM-

PUTEI Publications, provides a detailed

explanation of the inner workings of

the Commodore 128 computer. Topics

include memory management, BASIC

7.0, I/O chip registers, the operating

system, system RAM, and much more.

This is an important reference for both

BASIC and mochine language

programmers.

COMPUTE! Publicationsjncfl!
Port of ABC Consumer Magazines. Inc

One of me ABC PuWisnir>g

COMPUTE! Books' 
COMMODORE 

These outstanding books for the Commodore 128 In 128 
mode contain something for every 128 user-programming 
guides. memory maps, games, applications, and tutorials. 
And all programs take full advantage of the 128'5 power: 
Each is used in 128 mode. All the listings are carefully tested, 
and the information is dependable and current. Plus. each 
book is written in COMPUTEI's popular, easy-ta-understand 
style to offer you hours of entertainment, education. and 
challenge. 

Look for these titles a t your local computer or book store, 
or order directly from COMPUTE I Books. 

To order, calltoll-troe 1-800-346-6767 (In NY 212-887-8525), or 
write COMPUTE I Books, P.O. Box 5038, F.D.R. Station, New York, 
NY 101 50. 

COMPUTErs Kids and the 
Commodore 128 
Edward H. Corlson 
$14.Q5 
ISIiN !).614M-03N U~ IX>Q(n 

Over 30 sections-oil with Instructor 
notes, lessons, assignments, and lively 
illustrations-will entertain and amuse 
you as you ~arn about this powerful 
computer. For kids and adults alike. 

128 Machine language 
for Beginners 

Richard Monsfleld 
$16.95 
ISBN ()'87~56-OJ~ 392 001;101 
A new edition of COMPUTEl's bestseller. 
Machine Language for Beginners, this 
book Includes everything needed to 
learn to program the 128 effectively: 
numerous programming examples, 
memory-management tutorials. and a 
dictionary of all major BASIC words and 
their machine language equivalents. 
Plus. there's a high-speed, professional
quaUty, label-based assembler thaI's 
both easy to use and lull or special fea
lures thai lake lull advantage of the ex
tra speed and memory of Ihe 128. A 
disk Is also oval/able for $12.95 which irr 
cludes programs In the book. 335BDSK. 

COMPUTEl's 128 Programmer's 
Guide 
Editors of COMPUTEI 
$17.95 
IS8N O-a7456-()Jl~ 444 P<lOM 

The complete guide to lhe Commodore 
128. this book thoroughly explores BASIC 
7.0; shows you how to creote graphics. 
music. and program peripherals; and in
troduces you to machine language 
programming . A clear yet exhaustive 
reference and tulonol to the 128. 

COMPUTEI'S First Book of the 
Commodore 128 
Edited 
$15.95 
1SBN()'&1~ 2 17 POOO' 
Gomes, programs. and tutorials for the 
Commodore 128 exclusively in 128 
mode that teach everything from how 
to create windows to programming 
SOIJnd and making disks autoload. 
There's even a map of all the Important 
memary locations. A d isk is (]II(Jilable for 
$12.95 whICh includes all the programs 
In the book. 599BDSK. 

~- New Release--

MA~~NG 
COMMODORE 

128 
~.

~--- ... -.... - ....... -
._ -- P," 

Mopping the Commodore 128 
Ottls R. Cowper 
$19.95 
ISBN O-a145S-060-2 

This cleany written, comprehensive 
memory map and programmer's 
guide. by the technical editor of COM
PUTEI Publico lions. provides a detailed 
explanation a/the Inner workings of 
the CommodQ(e 128 computer. Topics 
Include memory management. 8ASIC 
7.0, I/O chip registers, the operating 
system, system RAM, and much more . 
This !s an Important reference for both 
BASIC and machine language 
programmers. 

NC resIdents please add 5 percent and NY resIdents add 8.25 percent sales tax. 
Add $2,00 shIpping and handling per book or disk; $5.00 aIrmail . 

Pleose allow tl-6 weeks for delivery. 

~!-?oc~!![.p"ublications,lnc.e 
Or\e or It>e ABC ~ ComooroIe. 



Editors and Readers

Do you have a question or a problem?

Have you discovered something that

could help other Commodore users?

We want to hear from you. Write to

Gazette Feedback, COMPUTED Gazette,

P.O. Box 5406, Greensboro, NC 27403.

We regret that due to the volume of

mail received, we cannot respond indi

vidually to programming questions.

Printing Biorhythms

I have a biorhythm program which was

originally written for the PET/CBM

computer and was converted to work on

the 64. It only prints to the screen. How

can I m.ike it print to a printer?

Ruth Welzen

The CMD statement allows you to divert

output to a previously opened file. To send

output to the printer instead of the screen,

you could try adding this line to the begin

ning of your program:

10 OPEN 1,4: CMD 1

Theti, at the end of the main routine,

add this Hue:

499 PR1NT#1: CLOSE 1

The OPEN statement opens a file to

the printer, and CMD rechannels to the

printer all output that would otherwise go

to the screen. If you'd prefer to see the re

sults in upper/lowercase mode, change the

first Une to OPEN 1,4,7.

This technique may not work, how

ever. There are times when CMD will fail;

if the GET statement is found anywhere in

the program, all output after the GET will

go to the screen instead of the printer,

To insure that everything is printed to

the printer, you should place the OPEN

command at the beginning and then go

through the program, changing all occur

rences of PRINT to PRlNTttl, (be sure the

comma follows the number 1). To send out

put back to the screen, change the first line

to OPEN 3,3. The screen is device 3.

This technique, too, may not work. If

the program POKEs the biorhythm chart

directly to the screen, there are no PRINT

statements to intercept.

GAZETTE Disk Problems?

I own both a 64 and a portable SX-64.

The GAZETTE Disks work as they should

on the 64, but not on the SX-64. Some of

10 COMPUTErs Gazorte March 1987

the programs load OK, but then the

screen goes blank. Is there some modifi

cation that I can make to use the pro

grams on my portable 64?

Tony Vecchi

When you turn on the 64, the screen is

blue. The SX-64 starts out with a white

screen. Some of the programs on the GA

ZETTE Disk change the character color to

white because white on blue provides a

better contrast of colors, especially for

readers who have their 64 hooked up to

monochrome monitors or black-and-white

televisions. But white characters on the

SX-64's while screen are impossible to read.

If you'll enter POKE 53281,6 before

loading the disk menu, you won't be fac

ing a blank screen. The programs should

run fine if you change the screen color to

blue.

C

Snooze Alarm

I've been using a certain filing program

for over a year and until now I've been

very happy with it. But I've run across a

major problem. The more files I have

stored in the program the longer it takes

to print them out. It takes 22 hours to

print 470 files. Three files will print, fol

lowed by a ten-minute pause, then three

more will print, and so on.

Is there a way to speed up this pro

cess? It's hard to sleep with a printer in

terrupting every ten minutes.

Gary Ciuffetelli

Not knowing more about how the program

runs, we can only guess at a solution.

V-irst try this: Run the program and

Start printing the files. When the ten-

minute pause begins, put your hand on the

disk drive. Can you feel the disk drive spin

ning for the whole ten minutes? If so, the

slowdown can be blamed on disk access

time. The program spends the ten minutes

reading through the file searching for the

files to print. There's not much you can do

about speeding up the disk drive. You

might gain some time with a turbo-disk

type of program, or by using a 128 and

1571 drive, or by rewriting the program to

use relative files instead of sequential files.

If the disk drive whirs for a while and

then falls silent, the delay is probably

caused by something the program is doing

slowly. It might be performing complicated

calculations, in which case you'd probably

have to rewrite parts of the program to

speed it up.

It might very well be a problem with

"garbage collection" of strings. If garbage

collection is the culprit, you can quickly

and easily solve the problem with the short

machine language program called "Sanita

tion Engineer,' from last month's "Power

BASIC" column.

Strange Exponents

While using my 64 for math homework,

1 have run into a problem. When raising

a variable containing a negative number

to a fractional exponent, the computer

gives an 71LLEGAL QUANTITY ERROR.

It does not happen with constants. For

example, PRINT - 8 T .5 will work, but

X 8: PRINT X T .5 does not. Why is

this?

Guy Keller

Computers follow a rule called "order of

operations" or "operator precedence,"

which tells them which functions or oper

ations to perform before others. For ex

ample, PRINT 3 + 2*7 will give you a

result of 17, not 35, because multiplica

tion has a higher precedence than addi

tion. The result of 2*7 is calculated before

the i is added in.

The up-arrow function 0) has a high

er precedence than the negation (—} func

tion, as you'll see if you PRINT —4 T 2.

The 64 prints —16 as the answer. But

squaring —4 should result in a positive

(not a negative) 16. What happens is that

the result of 41 2 is calculated first; then

the minus sign is appended.

Although PRINT -8 T .5 seems to

work, you'll get an error message ifyou try

PRINT (~8) T .5, So it's not a matter of

variables versus constants; it's strictly a

problem with raising a negative number

to a fractional power.

Raising to the .5 power is the same as

finding the square root of a number. The

square root of —8 would have to be a

number that multiplied by itself yielded

—8. But whenever you square a real num

ber, the result is positive, so there's no

such thing as a square root of a negative

number, at least among the real numbers.

Mathematicians use imaginary numbers

to handle square roots of negative num

bers, but your 64 isn't built to handle

imaginary numbers.

Do YOII have Il questioll or a problem? 
Htl ve yO ll discovered somethjng that 
cOll ld help other COl/llllodore IIsers? 
We Wllll t to hear f rolll yOll, Write to 
Ga:ette Feet/back, COMPUTErs Gazette, 
P.O. Box 5406, Greensboro, NC 27403. 
We regret that due to the volume of 
mail received, we ca""ot respolld indi
vidually to programming qUtstiOllS. 

Printing Biorhythms 
I have a biorhythm program which was 
originally written fo r the PET/CBM 
computer and was converted to work on 
the 64. It only prints to the screen. How 
can [ make it print to a printer? 

Ruth Wclzen 

The CMD stalf!mclli allows yO Il 10 divert 
output to Ii previollsly opel/td fill'. To swd 
olltpla 10 Ihe prillier jllstead of the screen, 
you could try adding this line to the begill
lIill8 of you r program: 
10 O PEN 1,4: CMO 1 

Till!/!. al the end of the maill roulillf. 
add this lillt: 
499 PRINT#l: CLOSE 1 

The OPEN statement opells a file to 
Ille printer, and CMD rechannels 10 the 
prilHer all output that would otherwise go 
to the screcn. If you'd prefer 10 see tile re
sults il1 ripper/lowercase mode, challge the 
first lilll~ /0 OPEN J,4,7. 

Tilis Icell11iqlle may not work. how
ever. There are limes when CMD will fai l; 
if the GET slalement is fOIHid anywllere ill 
the program, all output after IlIr GET will 
go 10 Ille screen instead of tile prilltrr. 

To insure tlrat evrrythil1g is prillted to 
the printer, you should place the OPEN 
cOlllmalld at tire btgilllrilig alld tirell go 
through the progrolll, challgillg all occur
rences of PRlNT /0 PRlNT#J, (be sure the 
COlli ilia follows the lIumber 1). To send out
pUI back to the screell . change the first lille 
10 OPEN 1,3. The screell is device 3. 

This teelll1iqlle, too, may IIOt work. If 
ti,e program POKEs tire biorhythm c/Jart 
directly to tlre screen, tllere are 110 PRINT 
statemenls 10 illtercept. 

GAZmE Disk Problems? 
I own both a 64 and a portable SX-64. 
The GAZElTE Disks work as they should 
on the 64. but not on the SX-64. Some of 
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the programs load OK, but then the 
screen goes blank. Is there some modifi
cation that I can make to use the pro
grams on my portable 64? 

Tony Vecchi 

When you tllm all the 64, Ihe screell is 
blue. The 5X-64 starts out with a while 
screen. Some of the programs all the GA
ZEITE Disk ell/mge the characler color to 
while because wh ite all blue provides a 
better COll/rast of colors, especially for 
readers who have. tlreir 64 hooked up to 
mOl1ochrome monilors or black-and-while 
lelevisions. Bllt white characters olr lire 
SX-64's wlrite screen are impossible to read. 

If YOII'II ellier POKE 53281,6 before 
loadillg Ihe disk menu, you WOII't be fac
ing a blallk screel/. Tire programs shollid 
rllll fillc if YOII challge tire screell color to 
bille. 

Snooze Alarm 
I've been using a certain filing program 
for over a year and until now I've been 
very happy with it. ButI've run across a 
major problem. The more files I have 
stored in the program the longer it takes 
to print them out. It takes 22 hours to 
print 470 files. Three files will print, fol
low~ by a ten-minute pause, then three 
more will print, and 50 on. 

Is there a W.1Y to speed up this pro
cess? It's hard to sleep with a printer in
terrupting every tcn minutes. 

Gary Ciuffetelli 

Not knowillg more about how the program 
rUIIS, we can ollly guess at a solutioll. 

First try tlris: RUII tire progTllm Illld 
Stllrl prillting tire files. Whell the ten
millute pause begins, put you r haud all tire 
disk drive. Can you feel lire disk drive spill
nillg for the whole lell millutes? If so, the 
slowdowl1 cau be blamed all disk access 
tilllt. The program spel1ds the tenlllilwies 
readillg tlrrouglr tire file searching for lire 
files to prill'. There's 1101 much you cau do 
aboll/ speeding lip Ihe disk drive. You 
might faill sOllie lime with a lurbo-disk 
tYl'e a program, or by IIsillg a J 28 and 
1571 drive, or by rewritil!g tire progrllm to 
lise relalive files insleail of sequential files 

If tire disk drive wllirs for a while aud 
tlrel! falls silent, the delay is probably 
cal/sed by somet/';II8 tile progrlllll is doing 
slowly. It miglrt be performing complicated 
clllcula/ions, in which cast you'd probably 
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Irave to n'Write parIs of tile program 10 

speed il 1IJ1. 
II migllt very well lie a problem witll 

"garbage collectiOll" of strillgs. If garbage 
collection is the culpril, you call quickly 
and easily solve tlu problem with the short 
maclrine language program called "Sallita
lioll Ellgilleer," froll1 last lIIollIlI's "Pawer 
BASfC" colulIllJ. 

Strange Exponents 
While using my 64 for math homework, 
I have run into a problem. When raiSing 
a variable containing a negative number 
to a fractional exponent, the computer 
gives an ?ILLEGALQUANTITY ERROR 
It docs not happen with constants. For 
example, PRINT -8 t .5 will work, but 
X - - 8: PR INT X t .5 docs not. Why is 
this? 

Guy Keller 

Computers follow a rille called "order of 
operatiolls" or "operator precedence," 
which tells them which f"llctiolls or oper
ations to perform before others. For ex
ample, PRINT 3 + 2 • 7 will give yOIl a 
resllil of 17, 1I0t 35. because multiplica
lioll has a higher precedtllce Illall addi
liol1. Tire reslllt of 2 · 7 is calculated before 
the 3 is added ill. 

Tile lip-arrow functioll (1) has a Irigh
er precedellce IhaJJ Ihe lIega/ioll (-) fllllc
tiOIl, as YOII'II sce if yO Il PRINT -4 t 2. 
The 64 prillts - J6 as tire allswer. But 
sqllaring - 4 should result in a posilive 
(1I0t a lIegative) 16. Wlrat happells is thai 
the resull of 4 t 2 is calculated first; then 
tire minllS sigl/ is appel/ded. 

Althouglr PRINT -8 i .5 seellls to 
work, YOII'II get all error message if you try 
PRINT ( - 8) T .5.50 it's I/ ot Il matter of 
variables versus COl/stal/ts; it's strictly a 
problem with raisillg a lIegative 11IImber 
to a fracliollal power. 

Raisillg to the.5 power is the same as 
fil/dillg the sqllare root of a /lumber. The 
square root of -8 would Irave to be a 
IIlllI/ber that Il/Illtiplied by itself yielded 
-8. But wlrel/ever you sqllare a real UJIIl/

ber, tire result is positive, so there's 110 

such t/rillg as a sqllare root of a l1egative 
/lllIlIber, at leasllllUong tire realllumbers. 
Mathematicians use imaginary numbers 
to Irmldle square roots of negative IlIIm
liers, but your 64 iSI/'1 bllill to halldle 
imaginary II1l1lrbers. 



WFRE SELLING
THEONETHING
WECOUNTON
EVERYWW.

Running a software company

is no picnic. We have to do major

calculations every day. Things

like payables and receivables.

Taxes. Budgets. And lord only

knows how many quarterly

cost projections.

That's why we developed
geoCalc. The spreadsheet
program for GEOS-equipped
Commodores.

You see, we not only sell

software for Commodores,
we actually use them in
our own offices. So when

Lee needs to project in

ventory costs, or Brian
wants to figure employee
bonuses, me first
thing they do is load
up geoCalc.
The very same spread

sheet you can use at home for
figuring finances, mastering math
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mysteries or personal production
predictions.

With geoCafc, you get 112

columns and 256 rows to fill with
all kinds of text and numbers.
And formujas that range from
simple addition to arctangents
and cosines that could knock any

physicist cold.

Berkeley

Softworks
The brightest minds are working at Berkeley.

There are investment
functions. Averages. Even a
random number generator.

And writing your own
formulas is as easy as, umm...
one, two, three.

With mouse in hand, you

can zip all over the huge
spreadsheet, solving what
if' questions with a few quick
clicks. Questions like, "If
Sheila takes the waitress job,
how much can we expect our
taxes to increase?" Or "How
much faster will the Chevy go if
we rip out the muffler and the
back seat?"

No matter what the problem,
if it has to do with numbers,
geoCalc can solve it. Fast.
So if you notice a need to

decimate digits, consider
crunching them with geoCalc. We
rely on it for our business. In fact,
we couldn't manage without it.

To order call 1-800-443-0100 exl. 234

geoCalc $49.95

(California residents add6.5% sales tax.]

S2.50US/$5.5()FordKn for shipping and
handling. Allow six weeks for delivery.

Running a software company 
is no picnic. We have to do major 
calculations every day. Things 
like payables and receivables. 
Taxes. Budgets. And lord only 
knows how many quarterly 
cost projections. 

That's why we developed 
geoCalc. The spreadsheet 
program for GEOS-equipped 
Commodores. 

You see, we not only sell 
software for Commodores, 
we actually use them in 
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predictions. 
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columns and 256 rows to fill with 
all kinds of text and numbers. 
And formulas that range from 
simple addition to arctangenls 
and cosines that could knock any 
physicist cold. 
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functions. Averages. Even a 
random number generator. 
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formulas is as easy as, umm ... 
one, two, three. 

With mouse in hand, you 
can zip all over the hu~e 
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if' Questions with a few Quick 
cl icks. Questions like, "If 
Sheila takes the waitress job, 
how much can we expect our 
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much faster wi ll the Chevy go if 
we rip out the muffler and the 
back seal?" 

No matter what the problem, 
if it has to do with numbers, 
geoCaIc can solve it. Fast. 

So if you notice a need to 
decimate digits, consider 
cru nching them with geoCalc. We 
rely on it for our business. In fact, 
we couldn't manage without it. 

To order call 1-800-443-0100 ext. 234 
$49.95 
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A Program Rewrites Itself

I am not very knowledgeable where

computers are concerned, so I don't real

ly know how to ask this question. En

closed is a program where line 80 should

read NEXTJ instead of NEXTG and the

G in line 75 should be a semicolon. If 1

correct these two lines, then run the pro

gram, the Gs come back. Why?

Roderick Moore

Screen memory takes up 1000 bytes at lo

cations 1024-2023 on the 64. If you POKE

to any one of these bytes, a character ap

pears in the corresponding spot on the

screen, just beyond the screen, from loca

tions 2049-40959, you'll find the memory

that holds BASIC programs.

There are two places in your program

where the line POKE Q,71 appears. From

the way the variable Q is calculated, it's

clear that the purpose of the POKE is to

put a graphics character on the screen.

But at some point, the variable Q is as

signed a value that's past the end ofscreen

memory, in the realm of the BASIC pro

gram. Since the number 71 is the ASCII

code for the letter G, the result is spurious

Gs sprinkled throughout your program.

One way to solve the problem is to

trace through the program by hand and

figure out how the variable Q is changed

by various lines in the program. Another

debugging technique that might take less

time is to insert the following commands

on a separate line before the POKE state

ments:

117 PRINT Q: IF <Q<1024)OR(Q>2023)

THEN STOP

By watching the values of Q change,

you may be able to figure out where the

program has gone astray. When you've

figured out what went wrong, you can fix

it and remove the line above.

Converting To The 128

I recently upgraded from a 64 and 1541

to a 128 and 1571 and have a few

questions.

I have a simple BASIC program for

the 64 that uses POKE 211,X and POKE

214,Y to locate the cursor before printing

the result of a problem. The POKEs

don't work properly in 128 mode, and

I'd like to know the equivalents.

Second, I understand that the 128's

CP/M mode is fully compatible with the

Kaypro IV. But I've seen a spreadsheet

program that leaves many zeros on the

screen. Is it possible that an updated ver

sion of CP/M will cure this problem?

Finally, I have plans to use a Sony

monitor with my 128 and would like

technical details about the pinouts. A

technical spec sheet is enclosed.

Jacob Philip

To move the cursor to a specific x and y

position on the 128, you may use the
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CHAR command—CHAR 2,X,Y for ex

ample. Although CHAR seems to have

been created to put text on the hi-res

screen, it also works as a sort of PR1NT-

AT command on both 40- and 80-column

text screens. You could also use the Kernal

PLOT routine BANK15: SYS 65520,0,Y,X,0,

You may not be able to solve the

problem you're having with the Kaypro

program. The standard defined by CP/M

provides a set of entry points for routines

that print to the screen, read and write to

the disk, and so on. As long as the program

uses these BIOS and BDOS calls, it should

work in CP/M mode on your 128. But

some programs don't use the standard en

try points; routines can be written that

take advantage of machine-specific fea

tures of a computer. The programmer

trades compatibility for speed. This may

be the case with the spreadsheet you have.

In other words, it's not really a CP/M

program; it's a Kaypro-only program.

The technical page you included

about the monitor mentions PC/PCjr com

patibility. Since-the 72S's 80-column RGB

port is the same as the IBM PC's RGB port,

you should be able to use a cable that is

labeled as being IBM-compatible.

Plus/4 Reference

I am an owner of a Plus/4 computer.

Since there is so little software available

for my computer, I often try to translate

64 programs. One problem I have is

that I don't know how to find the vari

ous ROM routines. Do you know of any

source of these routines?

Martin Gelb

One book that seems to have most of what

you need is The Programmer's Refer

ence Guide for the Commodore Plus/4

by Cyndie Merten and Sarah Meyer, It is

published by Scott, Poresman and Compa

ny, Glenview, Illinois.

A Random Choice

I've made a program in which I want to

use real random numbers. I've read

somewhere that I should use RND(Tl),

but in almost all program listings that

I've seen, the programmer uses

RND(l). Which should I use and why?

Stefan Roos

The number inside parentheses is called

the argument and it determines the types

of numbers returned by the RND function.

The random function responds differently

to three types of arguments—positive,

negative, and zero.

RNDfO} returns a number generated

from certain hardware locations in the 64.

The range for these numbers is limited, so

RNDfO) doesn't make a good random-

number generator.

A positive nonzero value, such as 1,

returns a number generated from a se

quence of random numbers. These num

bers are very close to being truly

random—that's why RND(l) is used so

often. But, at power-up, RND(l) always

begins the same sequence of numbers. The

solution to this problem is to use a nega

tive argument for RND at the start of a

program.

A negative argument always starts a

new sequence of random numbers. The

same negative number always starts the

same sequence of numbers—this can be

used to your advantage while you're de

bugging your program. If you're program

ming a game, you don't want the same

sequence of random numbers to appear

each time the player turns on the com

puter. A procedure that starts with an un

predictable random-number sequence is

to use RND(-TI) once at the start of a

program to select the sequence of num

bers. Aftenvards, use RND(l). This proce

dure uses the system timer to select the

random-number sequence.

A String Full Of Nothing

I'm writing a program on my 128 using

80 columns and I'm having a problem

handling arrays. If no data is entered in

an array, the data doesn't stay where I

put it. The first time through the pro

gram, everything is where it should be.

On each subsequent reading of the se

quential file, data shifts to the left to fill

any empty arrays.

One more question: When I'm in

CP/M mode, using my 1650 modem

and a program called IMP.COM, I can't

get through to any BBS. The modem

works fine in 64 mode. A friend told me

that CP/M modems work only with

RS-232-type modems. Do I need to buy

a Hayes-compatible modem?

Vicki Hayden

When you create an array using DIM, nu

meric arrays are initialized to zeros, and

string arrays are initialized to null strings.

A null string contains no characters; it's a

string full of nothing. If you open a sequen

tial file and write a null string to it, you're

writing nothing at all to the file. A

PRINT# statement generally adds a car

riage return—CHR$(13>—after each string

or number, so if you examine the contents

of the file, you'll see a CHR$(13) only.

We experimented a bit with sequen

tial files and discovered that INPUT*

doesn't like null strings, Por example, if

you PRINT* "ABC" followed by a null

string and then "DEF", and read through

the characters (with GET#J, you'll see 65,

66, 67, 13, 13, 68, 69, 70, 13—three ASCII

characters for ABC, a 13, nothing for the

null string, another 13, then three ASCII

characters for DEF, followed by a carriage

return.

If you INPUT* from the file, you'll

receive an ABC and a DEF, but no null

string. This is true in both 64 and 128

modes.

A Program Rewrites Itself 
I am not very knowledgeable where 
computers are concerned, so I d,on't real
ly know how to ask this question. En
closed is a program where line 80 should 
read NEXTJ instead of NEXTG and the 
G in line 75 should be a semicolon. If I 
correct these two lines, then run the pro
gram, the Gs come back. Why? 

Roderick Moore 

Screell memory takes up 1000 bytes at 10-
catiolls 1024-2023 all Ihe 64. If you POKE 
to allY alit of tlltse byles, a character ap
pears ill the correspolldillg spol all the 
scru/! . Just beyolld Ihe screell, from loca
tiolls 2049-40959, you'll filld the memory 
that Ilolds BASIC programs. 

There are two places ill your program 
where the lille POKE Q,7J appears. From 
the way the variable Q is calwlated, it's 
d ear that the purpose of the POKE is to 
put a graphics character all the screen. 
But at some POilll, Ihe variable Q is as
signed a value tlral's pasllhe elld ofscrte" 
memory, ill the realm of Ihe BASTC pro
gram. Sillee the number 7J is the ASCll 
code for the letter G, the result is spurious 
Gs sprillkled throllglr oul your program. 

Olle way to solve the problelll is to 
trace lllTOugl1 Ihe llTogrllm by hand aud 
fig ure OIlII,OW IIle variable Q is chal/ged 
by various lilll!s ill the program. Allolller 
debuggi"g techllique that migllt take less 
time is to illsert the fol/owing commllllds 
all a sepllrale lille before the POKE slate
mellts: 
117 PRINT Q: If (Q <1024)OR(Q>202J) 

THEN STOP 

By watchillg Ihe values of Q cilal/ge, 
YOIl may be able to figure out where Ihe 
program has galle astray. Wh ell you've 
figured out whal wellt wrOllg, you call fix 
il alld remove Ihe Ii/l e above. 

Converting To The 128 
I recently upgr<lded from a 64 and 1541 
to a 128 and 1571 and have a few 
questions. 

I have a simple BASIC program for 
the 64 that uses POKE 211 ,X and POKE 
214,Y to locate the cursor before printing 
the result of a problem. The POKEs 
don't work properly in 128 mode, and 
I'd like to know the equivalents. 

Second, I understand that the 128's 
CP/ M mode is full y compatible with the 
Kaypro IV. But I've seen a spreadsheet 
program that leaves many zeros on the 
screen. Is it possible that an updated ver
sion of CP/M will cure this problem? 

Finally, I have plans to use a Sony 
monitor with my 128 and would like 
technical details about the pinouts. A 
technical spec sheet is enclosed. 

Jacob Philip 

To move the cursor to a specific x alld y 
positioll all tile 128, yOIl may lise the 

12 COMPUTEr, Guelte March 1987 

CHAR conllllalld-CHAR l,x,y for ex
ali/pIe. Although CHAR seems to have 
brm created to pUI Irxt all the hi-res 
screell, it also works as a sort of PRINT
AT commalld all both 40- alld BO-co/uml/ 
text screells. You could also lise IIrr KeTlial 
PLOT rolltiue BANKI5: SYS 65520,0,Y,X,0. 

You lIIay IIOt be ablr to solve tile 
problem you're havillg with the Kaypro 
program. The stalldard defilled by CP/M 
provides a sel of elltry poil/ts for routilles 
thai prillt to the screel/, read Dlld write 10 
the disk, alld so 011. As 10llg as tile program 
uses Ihese BIOS alld BDOS clIlIs, it should 
work ill CP/M mode all your 128. But 
some programs dOll't use the standard eu
try poillts; routilles call be writtm that 
takr advalliage of machiue-specific fea
tllres of a camp liter. The programmer 
trades compatibility for speed. This may 
be the case wilh the spreadsheet you have. 
hI other words, it's IIOt really a CP/M 
program,' it's a Kaypro-only progralll. 

The lechnical pag e you ill clllded 
about the mOl1itor melltiOllS PC/PCjr com
patibility. Since ·tlle 128'5 80-colllll111 RGB 
port is fhe sallie as the IBM PC's RGB port, 
YO/I should be ablr to use a cable that is 
labeled as beillg IBM-compalible. 

Plus/4 Reference 
I am an owner of a Plus/ 4 computer. 
Since there is so little software available 
for my computer, I often try to translate 
64 programs. One problem I have is 
that I don't know how to find the vari
ous ROM routines. Do you know of any 
source of these routines? 

Martin Gelb 

Olle book that seems to have most ofwllal 
YOIl need is The Programmer's Refer
ence Guide for the Commodore Plus/4 
by CYlidie Mertell aud Sarah Meyer. 11 is 
published by Scotl, Foresmllll and Compa
IIY, GICI/view, WillOis. 

A Random Choice 
I've made a program in which I want to 
use real random numbers. I've read 
somewhere that I should use RND(TI), 
but in almost all program listings that 
I 've seen , the prog rammer us es 
RND(l). Which should I use and why? 

Stefan Roos 

Tile IIl1mber illside pareut/reses is caUed 
the argument lI11d it delermilles the types 
of IIumbers retumrd by the RND fUllctioll. 
The ral/dom fUllctioll respollds differelltly 
to tllfee types of argumellts-positive, 
IIegalive, and zero. 

RNOW) reluTlls a IIuII/ber gentraled 
frolll certain hardware 10catiOlls ill the 64. 
The rllllge for IllesI' lIumbers is limited, so 
RND(O) doesll't make a good ralldom 
IIumber gellerlltor. 

A positive IlOlIzero value, sueh as 1, 
refilms a lIumber gellerated from a se
quell,e of ralldom lIumbers. These IlIIm -

bers are very close to being truly 
ralldOlll-tirat's wilY RND(1) is used so 
often. But, 01 power-up, RNO(I) always 
begirls tile same seqllence of IIl1mbers. The 
solulioll 10 Illis problem is to use a lIega
tive argumellt for RND at tile start of a 
program. 

A IIegative argumellt always slarts a 
IIew sequence of ra"dom IIumbers. TIle 
sall/e negative /lumber always starts tile 
same sequence of IIuII/bers - tllis call be 
used to your IIdulllltage while you're de
buggillg your program. If you're prograll/
IIIillg a game, you dOl/'t walll the same 
seque/lce of ralldom IIumbers to appear 
each time the player 111"'5 all the COII/
puter. A procedure tllat starts with aI/ UII 

predictable ralldom-Illlmber sequel1ce is 
to use RND(-Tl) alice at the start of a 
program to select the sequellce of /l um
bers. Aftenllards, use RNO(l). Th is proce
dure uses tile system lilller to select the 
random-IIIlmber seqllellce. 

A String Full Of Nothing 
I'm writing a program on my 128 using 
80 columns and I'm having a problem 
handling arrays. If no data is entered in 
an array, the data doesn't stay where I 
put it. The first time through the pro
gram, everything is where it should be. 
On each subsequent reading of the se
quential file, data shifts to the left to fill 
any empty arrays. 

One more <Juestion: When I'm in 
CP/M mode, using my 1650 modem 
and a program called IMP. COM, I can't 
get through to any BBS. The modem 
works fine in 64 mode. A friend told me 
that CP/M modems work only with 
RS-232-type modems. Do I need to buy 
a Hayes-compatible modem? 

Vicki Hayden 

Whcn you crcate all array usil1g DIM, I II/ 

meric arrays are initialized to zeros, lIud 
slrlllg arrays arc initialiud to IIU/l strillgs. 
A lIull strillg cOlltaills 110 characters; it's a 
51rillg full of IIothillg. If you opw a sequel/
tial file al/d write a I1UIl strillg to it, you're 
writing II ot llilig at all to fhe file . A 
PRlNT# statement gellerally adds a car
riage reluTII-CHRS(13)-after each strillg 
or I/umber, so If you examille the COll lellls 
of Ihe fi le, you'll see a CHRS(I3) ollly. 

We experimellted a bit with sequell
tial files alld discovered that INPUT# 
doesn't like "ull strillgs. For example, if 
you PRINT# "ABC" follawed by a /lull 
string and then "OEF", alld read through 
Ille characters (with GET#), you'll see 65, 
66,67,13. 13, 68, 69, 70, 13-three ASClI 
cllaracters for ABC. a 13, 1I0thillg for tire 
111111 5trillg, al/otller 13, tlrell three ASCl/ 
characters for OEF, followed by a carriage 
retliTII. 

If you INPUT# from the file, you'll 
receive all ABC al1d II OEF, but 110 lIull 
Siring. This is Irue ill botll 64 and 128 
modes. 
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HE'LL BE SLEEPING.

Having thousands of facts is one
thing. Finding the ones you need is
another. Which is whv you should
consider buying geo?i!e. The
easy-to-use database manager for

GEOS-equipped Commodores.
Whether they're

receivables or reci
pes, once you have

geoFile, you can fly
through facts in sec

onds, clicking and

picking the ones you
want, just the way

you want them.

It's as simple as fill—

ingouta form.
The geoFile "form" organizes all

kinds of information. Like names,
numbers, rates of objects' accelera
tion when dropped from two-story
buildings—you name it. As much as
you can fit on a printed page.

--.-

Once your data is in, the real
fun begins.

You want names of bus drivers?
From Arizona? Under five foot six?

Between the ages of 33 and 35? With
incomes of $22,396 or more? Who

sneezed inJune?

Just click your
mouse and watch

geoFile go to work.
Searching. Sorting.

Comparing and listing

the data alphabetically.

Or numerically. Or in
whatever priority your

form specifies.
You can put the data

into form letters and lists with geq-
Merge. Or into math functions, with

geoCalc. Or if you really want to get

Berkeley

Softworks

fancy, you can display your infor
mation graphically with geoChart.
And geoFile does it all in

seconds.

Now, with all that in mind, what
are you going to do—spend a few

bucks on geoFile?

Or spend all night wishing that
you had?

To order call 1-800-443-0100 ext. 234

geoFile $49.95

(California residents add IS. 5% sales tax.)

$2.50 US/55.50 Foreiyn for shipping and

handling. Allow six weeks for delivery.
*■■".--in..hre*Inli

GEOFILE !:*»/

The brightest minds are working at Berkeley.

Having thousands of facts is one 
thing. Finding the ones you need is 
another. Which is why you should 
consider buying geoFi le. The 
easy- to-use database manager for 
GEOS-equipped Commodores. 

\\-'hether they're 
receivables or reci
pes, once you have 
geoFiie, you can fly 
through facts in sec
onds, cl icking and 
pickin.!] the ones you 
want, Just the way 
you want them. 

It's as simple as fill 
ing out a form. 

The geoFile "form" organizes all 
kinds of in formation. Like names, 
numbers, rates of objects' accelera
tion when dropped from two-story 
buildings-you name it. As much as 
you can fit on a printed page. 

Once your data is in , the real 
fun begins. 

You want names of bus drivers? 
from Arizona? Under five foot six? 
Between the ages of 33 and 35? With 
incomes of $22,396 or more? Who 

sneezed in June? 
Just click your 

mouse and watch 
geoFile go to work. 
Searching. Sorting. 
Comparing and listing 
the data alphabetically. 
Or numencally. Or in 
whatever priority your 
form specifies. 

You can put the data 
into form letters and lists with geo
Merge. Or into math functions. with 
geoCalc. Or if you really want to get 
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fancy. you can display your infor
mation graphically with geoChart. 

And geoFile does it all in 
seconds. 

Now, with all that in mind, what 
are you going to do-spend a few 
bucks on geoFile? 

Or spend all night wishing that 
you had? 

70 order '0111-800443-0100 exl. 234 
gcoFile $49.95 

(California residents add 6.5% sales lax., 
$2.50 USISS.50 Foreign for shipping and 
handling. Allow six weeks for deli\'Cf)'. o.a-_ ... c-.o. .. "" __ , .. c-......... _ .... <.IlIS._ ...... _""'_. __ ......... __ 

The brightest minds are working at Berkeley. 
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Whether you're building an
argument or just hammering

out a memo, any project looks

better when you put it together

in Writer's Workshop. The

supercharger that powers your

GEOS-equipped Commodore

through even the most wrench

ing assignments.

Sharpen your skills. The
first thing to do in the Workshop

is plug into geoWrite 2.0, which

contains all the brand new tools

you need to hone any rough

concept into a well-crafted

document.

You get headers. Footers.

Subscripts and superscripts.
You can center your text. Right

justify. Full justify. And nail

' -• \ r [f l ^ ' "■ 1

down formatting problems with

variable vertical spacing and

adjustable margins.

The Workshop cuts down

on your manual labor, loo. With

one-stroke, "shortcut" keyboard

commands. They keep your

hands off the mouse so you can

keep your mind on your work.

In fact, there's a complete

set of heavy-duty accessories

that not only strengthen

your writing, but reinforce its

structure, as well.

Th* tontlulLon if iidi (rrriin. but hihihIih-i ic . #n i i t i i.

Indlcittf that lh» *30-b»artng Caittr Dunnu.

Replace old, worn-out

parts. You can build anything

with Writer's Workshop. And
repair old stuff, too. Just decide

which parts have to come out

and which new ones go in.

Then hit the key and stand

back.
Instantly, the "search and

replace" drills through your old

Whether you're bu ilding an 
argument or just hammering 
out a memo, any project looks 
better when you put it together 
in Writer's Workshop. The 
supercharge r that powers your 
GEOS-equipped Commodore 
tJlrough even the Illost wrench· 
ing assignments. 

Sharpen your skills. The 
first thing to do in the Workshop 
is plug into geoWrite 2.0, which 
contains all the brand new tools 
you need to hone <Iny rough 
concept into a well·crafted 
document. 

You gel headers. Footers. 
Subscripts and superscripts. 
You can center your text. Right 
justify. Full justify. And nai l 

down formatting problems with 
variable vertical spacing <Ind 
adjustable margins. 

The Workshop cuts down 
on you r manu<lliabor, too. With 
one·stroke, hshortcut" keyboard 
commands. They keep your 
hands off the mouse so you can 
keep your mind on your work . 

In fact, there's a complete 
set of heavy-duty accessories 
that not only strengthen 
your wriling, but reinforce its 
structure, as well. 

Replace old, worn·out 
parts. You can build anything 
with Writer's Workshop. And 
repair old stu ff, too. Just decide 
which parts have to come out 
and which new ones go in. 

Then hit the key and stand 
hack. 

Instantly, the "search and 
replace" drills through your old 
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THE EASTER BUNNY:

Rodenl of Reality or Man-Made

Myth?

The conclusion is noi cenain, bui

mourning scientific evidence now indicates

thai the egg-bearing Easter Bunny1 we all

loved os children may indeed be as real as

we had hoped.

Although traditionally reclusive, the

bashful bunny has been sighted with

increasing frequency, over the past five

years. As illustrated in Figure 6, the annual

number of sightings has steadily giown

from a low of 1.876 in 1982 to over 5,346

sofarihis yew.

NEW

EVIDENCE
ABOUNDS

"The problem isn't so much the

bunny, as it is the eyewitnesses." adds

Dr, Dougherty. "Many of them are

unreliable, with nothing to show for their

claims eicept for big baskets of chocolate

eggs' leading us la beleieve we're not

dealing with a rabbit as such, bui perhaps

an Easter Chicken,"

At first, the sightings were attributed to

crackpots who saw The Easter Bunny as

part of a religious ritual. However, since

The Easter Bunny has been seen by adults

as well as children, scientists have

become less skeptical.

In fact, as Dr. Llevano points out.

"The Easter Bunny must be taken

seriously by everyone from school

children to the President of the United
States."

text, replacing worn-out words

and phrases with your brand

new ones.

For more serious cases, hand
the job over to the Workshops

Text Grabber. It takes text from

several word processors—like

Paper Clip1" —and lets you over
haul them with new GEOS fonts,

formats and graphics.

A few more built-in

features. Every project leaves

the Workshop looking beautifully

finished, too. Because it not

only comes with LaserWriting

compatibility, there's even a

n
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LaserWriter for you to print on.

You simply upload your files

to QuantumLink." Then they're

printed and mailed back.

Convenient, or what?
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Of course, you don't want to

keep good-looking documents

tike this to yourself. So we built

in geoMerge. Which customizes

your geowrite form letters to
people on your mailing lists.

So if your plans call for some

real masterpieces, do something

really constructive about it. Call

your software dealer and requisi

tion Writers Workshop.

Who knows? You just might

build a name for your self.

To order call I-WO-443-0100 ext. 234
Writer's Workshop $49.95

(California residents add 6.596 sales tax.)

$2.50 US/$5.6Q foreign for shipping and
handling, Allow six weeks for delivery,
L'Hiiiink-liiiciNji LiihIitiurkirf(.'miniii«l,.iv I'.kiinmii1*, [rid.
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WRITER'S
WORKSHOP

The brightest minds are working at Berkeley.

THE EASTER BUNNY: 
Rodent or Re:a li ty or Man-Made 

Myth? 

The conclusion is nOt oenain, but 
mounting SCientific evidence now indicate!; 

thaI the egg-bearing Easter Bunny' "'-e all 
loved lIS children may indeed be as real as 
'Nt! h&d hoped. 

Although ueditionally ~lU$1ve. lite 
lashfut bunny has been sighled wilh 
lncru.slng frequency: over Ihe past live 
years. As \llUSlr.tled ill figure is, lilt annual 
number Of sighllngS lUIS sleadH), grown 
from a il)w of ] .&76 in 198210 over 5,346 
$0 f~ IIlls )'llll.r. 

''The problem isn', so much the 
buM)', as II is the eyewimesses," adds 
Dr. Doughtny. "Many of them are 
\lll!tllable, with nOthing \0 shGW for melt 
claims ClCCPI for big baskets of chocolate 
eggs~ leading us 10 belelcve we're nOI 
dealing with. rabbit as sudl, bul pe:baps 
an EaslerOtitken." 

AI flJSl, the sightlngs were Bttribuled 10 
atclcpots who saw The Eulel' Sunny as 
pan of. rellgioul riNa!. However, since 
The Eo.stet Bunny has been seen by adults 
1$ well IS thi.ldrtn, stien\ists have 
betome less $keptlul. 

In fact, as Dr. Uev&nO points OUt. 
"The £lste: BUMy mllSl be taken 
seriously by everyone from school 
chll~n 10 the President of the United 
Stales." 
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text, replacing worn-out words 
and phrases with your brand 
new ones. 

For more serious cases, hand 
the job over to the Workshop's 
Text Grabber. It takes text from 
several word processors- li ke 
Paper Clip ,,. -and lets you over
haul them with new GEOS fonts, 
formats and graphics. 

A few more built-in 
features. Eve ry project leaves 
the Workshop looking beautiful ly 
finished, loo. Because it not 
only comes with LaserWriting 
compatibi li ty, the re's even a 
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LaserWriter for you to print on. 
You simply upload your fi les 

to QuantumLink.'~ Then they're 
printed and mailed back. 

Convenient, or what? 

«11m »«1>1,» 
<<>loll'» '"""»'« , .. 16>«,.» 

, , 

Of course, you don't want to 
keep good-looking documents 
like this to yourself. So we bu ilt 
in geoMerge. Which customizes 
your geoWrite form letters to 
people on your mail ing lists. 

So if your plans call for some 
real masterpieces, do something 
really constructive about it. Call 
your software dealer and requisi
tion Writer's Workshop. 

Who knows? You just might 
bu ild a name for your self. 

To order call 1-800-443-0100 ext. 234 
Writer's Workshop $49.95 

(California resid!)nts ,ldd 6.5% s.l ll'S lax.) 
$2.:.0 US/$.'l.!iO For!)ign for shipping ~ud 
handlin):. Allow six .... 'Cds for dclivt!ry. 
o..n ..... ~ . ,,,.t.-, ,~o.;. ....... «, f}o:<,,,,,,b, (.t<!. 

"f~~ \II . .. . ... . ..... 0<Jj 11<'''7: Sol' .. . ~ ••• 
tr-=t,:~~~r;.:I:;~i<. i'::.2: ~. 

WRITER'S 
WORKSHOP 

The brightest minds are working at Berkeley. 



A couple of solutions are available.

The first is to avoid writing a null string if

you're going to use INPUT;* to read the

file. Instead, send some character to indi

cate a null entry. INPUT and INPUT* ig

nore leading spaces, so don't send a space.

You should be able to use any other charac

ter—including a shifted space, CHR$

(160). The second is to avoid using IN

PUTS. If you use GET# to retrieve one

character at a time, you can concatenate

the string until a CHRS(13) is encountered.

It's difficult to say what the problem

with IMP.COM is. There has been some

talk on telecommunications services that

an early version of that program worked

only with 1200-baud modems, which

could be one source of difficulty. Another

possibility is that the program dials with

Hayes-type commands (ATDT or ATDP).

If this is the case, you'll have to dial the

number yourself instead of relying on the

program to dial.

There's another terminal program for

CP/M mode called MEX.COM. It does

work with 300-baud modems, but before

you begin, you have to type SSET 1650 or

SSET 1660, because the version we've

seen defaults to the 1200-baud 1670 mo

dem. You may have to use an overlay for

IMP or a command that sets the speed to

300 baud.

Who's In Charge Here?

1 have a 64, a 1541 diskdrive, an Epson

RX-80 printer, and a Turboprint/GT in

terface. In using the Homeward soft

ware, my son wrote a multipage report

with top, bottom, and side borders de

fined according to trie Homeward in

structions. When the report was

printed, the first page was OK, but each

succeeding page went beyond the bot

tom border and crossed over the page

serrations.

When I initially set up the printer

and interface, I set the DIP switches by

the instructions. I did find that I had to

set switch 2-3 in the printer to Off to

prevent double-spacing because the

computer controls the linefeed. The test

program built into the printer worked

perfectly across multipage prints, rec

ognizing the end of the page and going

to the next page.

Is the software at fault? Is it the in

terface? Or did my son program the

borders incorrectly?

K.J. Haltiner

There are a couple of solutions to your

problem. But first here's an explanation

which applies to printers and interfaces in

general.

When the printer finishes printing a

line, two things need to happen: The

printhead should move to the beginning of

the line, and the paper should advance

one line. Traditionally, a Carriage return
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(CR) only moves the printhead to the be

ginning of the line it's on. It can thus be

used to print a line and go back to the be

ginning to underline or overstrike various

characters that are already printed. A sep

arate linefeed <LF) character causes the

paper to move up a line. The ASCII codes

for CR and LF are CHRS(13) and

CHRSflO), respectively.

Commodore printers and screens use

only a CR at the end of a line. In this case,

CHR$<13) means move to the beginning of

a line and move to the next line. It also

means you need to add a linefeed when

you print something to the printer.

The printer, the interface, and the

computer are all programmable. There are

a variety of ASCII codes you can use to

send commands to each of them. In addi

tion, printers and interfaces generally

have rows of DIP switches you can set to

create various effects.

AH three devices—the computer, the

interface, and the printer—are capable of

adding the linefeed. The question is, who's

in charge? If no device adds a CHRS(IO),

everything will print on the same line. On

the other hand, you could have a program

that sends a 13 plus a 10. The interface

sits the 13 and adds another CHRS110),

and the printer says to itself, "Aha, a 13

just arrived. I'd better add a linefeed," In

this case, you'd have triple spacing.

It doesn't really matter which device

adds the linefeed, as long as one (and only

one) does so.

The same idea applies to skipping

over the perforation at the end of the page.

You've indicated that the printer is set to

skip over the perforation. The printer

keeps a tally of how many lines have been

printed so far. When the page is nearly

full, it skips ahead a few lines to start a

new page.

The problem is that your word pro

cessing program is doing the same thing.

When it approaches the bottom of a page,

it sends some blank lines. In the mean

time, the printer has also decided to move

to the next page and, when it gets there,

Starts printing the blank lines the com

puter lias sent.

You'll have to decide who's in charge

of skipping over the perforation between

pages. If it's the printer, then set the word

processing program to have no margin at

the top or bottom. If the word processor

controls the margins, then you'll have to

turn off the automatic paging feature of

the printer. <E
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SUPER DISK LIBRARIAN

A full leatuted disk cataloging and library

system lor the C128. With one keypress all

programs on a disk are cataloged and a label
printed' Catalog up to 1000 disks and 15,200

program names! Operates in last mode with 80

column display. Catalogs 64. T28a CP^M Plus
formatted disk directories. Reads even heavily

protected disks1 Printer output includes library

index, lull library report, master program list,

category program list & disk labels. Also

contains lull lealured disk utilities section

including all CBM DOS commands plus rename
a disk, copy protect a disk, change disk format

without affecting data S much more1 Fully

documented. Organize your disk library &

more for only S29.95!

1541/1571 DRIVE ALIGNMENT

Avoid costly repair bills' Insure maximum

performance Irom your diskdrive. 1541/1571

Drive Alignment diagnoses & reports the
alignment condition of the disk drive as you

perform adjustments. An on-Screen help menu

is available while the program is running. Full

documentation includes section on how lo load
alignment program even when the disk drive is

badly misaligned! Easy to use. Auto-boots to
all modes. Works on 1541,1571 in 1541 or 1571

mode, C64. C128 in either 64 or Ml mode. Don't
wait weeks lor therepair service1 Perform your

own alignment in minutes! More leatures than

thecompeiitionand a better price1 Only S34 95'

PROGRAMMER'S NOTEBOOK

Programmers Notebook uses indexed files to

maintain records of magazine articles, short

routines, interesting tips 5 tricks. It eliminates

the need to mainlain a notebook near the

computer while programming. It's differeni

from the typical indexing program because i\

stores not just the location ol ihe material, uui

the material Itself plus a user comment line for

special notes about the record. Very lasi
search 8 Display (about3sec. for 740records)

Program is menu driven S has full printer

capability. Keep track of those important

subroutines' FortheC!28S 1571 Disk - S19 95

MUSIC OF THE MASTERS

Free Spirit's Music of the Masters series is a
must lor all music lovers. An hour of classical

music per disk for the C64 orC12Bin W mode

Millie ol Ihe Wasters I - Handel, Haydn. Mozart,
Beethoven, Bach & many others'

Miiilc ol the Masters II ■ Minueis, waltzes,
sonatinas & more from Bach. Biahms,
Beethoven, Chopin, Schuberl S many oiheis

Music ol the Masters III - Mostly Mozart

Music ol the Masters IV - Best of Bach
Music, of (tit: Masters V ■ l'''pular themes from the

greatest S best known works of the Masters.
S9.95 per disk, 2 tor S17.95. 3 for S24.95. A for

S31 95. all 5 for only $3395'

The Winning Edge ■ The most comprehensive S
amazing casino craps program ever oMerett for

theCW Disk - S19 95

FREE SHIPPING & HANDLING) Illinois residents
add 8': sales tax. Send check or money order

to:

Free Spirit Software. Inc.

538 S Edgewood

La Grange, IL 60525

A couple of solutiolls are available. 
Tht first is to avoid writillg a /lull string if 
you're going to use INPUT# to rtad the 
filt. hlsltad, setld some character to illdi
calr a null rll iry. INPUT and INPUT# ig
nore Iradillg spacrs, so dOII'1 selld a space. 
You should be able to USt allY oil,er cI,arac
ler-illcludillg a shifled space, CHRS 
(160). Tile stc07ld is 10 avoid usillg IN
PUT#. If you use GET# to relrieve aile 
character at a time, you call cot/catenale 
the strillg ulltil a CHRS(13) is ellcoulltered. 

11'5 difficult 10 say whal tile problem 
wilh IMP.COM is. There has betll some 
talk all telecommullicaliOlls services that 
all ear/y lIersioll of that program worked 
ollly with l200-baud modems, whicll 
cOlild be aile source of difficully. Allother 
possibilily is Ihat Iht program dials willI 
Hayes-IYI"! commallds (ATDT or ATDP). 
If this is the case, you'll /rave to dial the 
IIl1mber YO llrself illstead of relying all lire 
program to dial. 

There's allotlrer temlillal,lfogralll fo r 
CP jM mode called MEX.COM. It does 
work w ilh JOO-baud modems, bill btfore 
you begill, yO Il have to type 55ET 1650 or 
55fT 1660, btcause /l,e versioll wt'lle 
Setll defaults to Iht 1200-balld 1670 1110-
dem. You may have 10 lise all overlay for 
IMP or a commalld Ihal sets tilt spud to 
JOO balld. 

Who's In Charge Here? 
I have a 64, a 154 1 disk d rive, an Epson 
RX-80 printer, and a TurboprintjGT in
terface. In using the Homword soft
wa re, my son wrote a multipage report 
with top, bottom, and side borders de
fined according to the Homeward in
s tru ctions. When the report was 
printed, the first page \.,.as OK, but each 
succeeding page went beyond the bot
tom border and crossed over the page 
serrations. 

When [ initially set up the printer 
and interface, I set the DIP switches by 
the instructions. I did find that [ had to 
set switch 2-3 in the printer to Off to 
prevent double-spacing because the 
compu ter controls the linefeed. The test 
program built into the printl!r worked 
perfectly across multipage prints, rec
ognizing the end of the page and going 
to the next page. 

Is the software at fau lt? Is it the in
terface? O r did my son program the 
borders incorrectly? 

K.J. Haltiner 

Then.' arr a couple of SOlliliolls 10 your 
problem. But firs t lIert's an explatlation 
Wllicll applits to prillttTS alld illltrfaCtS ill 
gtueral. 

Wllell tilt prillltr fhrishes prill/illg a 
line, two things need 10 happell: Tht 
prillthead should move to the begimlillg of 
tlu' lille, and tht' papt'r should advaflce 
all!: lillt:. Traililimlally. a carriagc relJlm 
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(CR) only moves tht prillt/lead to Ihe be
gill"ing of the lille it's all . It call Ihus be 
ustd 10 prinl a line and go back to the be
ginlling to undtrlille or oveTStrike various 
characters that are already pri"t td. A sep
arate lintfud (LfJ character cauStS tht 
paper to mOlle up a lille. Tht ASCII codts 
for CR and LF are C HRS ( l J) alld 
CHRS(1O), respectively. 

Commodore prili/eTS alld ScrUIIS Jlse 

Ollly a CR at the elld of a /ille.III this case, 
CHRS(13) mealiS move 10 the begilUlillg of 
a ljlle alld move to the IIext line. It also 
mta/lS you lleed 10 add a lillefeed wlrell 
you prillt somelhillg to Ihe prillter. 

Tht prilller, the illterfact, alld the 
computer are all programmable. There are 
a variely of ASCII codes you call lise to 
Sf!tld commallds 10 each of them. hI addi
tiOll , prilli ers alld illterfaces generally 
lIave rows of DIP switcllts you call scI /a 
create various effects. 

Alllhree dellias-Ihe computer, tilt' 
illterfacr, alld the prillier-au capable of 
addillg the /illefeed. The queslion is, who's 
ill charge? If 110 device adds a CHR$(1O), 
everythillg will prillt all tile same li"e. all 
tilt othtr Ilalld, you cOlild have a program 
tllal st71ds a 13 plus a 10. Tile illierface 
sees Ihe 13 and adds allolhtr CHRS(10), 
alld Ihe printer says 10 ilself, "AlIa, a /3 
just arrived. I'd btlter add a lillefttd." hI 
this case, you'd have lriple spacillg. 

It does,,'t really mailer which device 
adds the lillefeed, as 10llg as ant (alld only 
oue) does so. 

Tile same idea applies to skippillg 
over the perforatioll allhe elld of the page. 
You 'lit illdicated Ihal IIle prilller is set to 
skip over the pe rforatio n. The prilJlcr 
keeps a tally of how mallylhles havc bew 
prillied so far. When tilt page is II early 
full, it skips ahead a few lines to start a 
II ew I'age. 

TIle problem is that your word pro
cessing program is doillg Ihe 5111111' lhillg. 
Whe" il approaches th l' boltom of a page, 
it sends SOIllI' blllllk lilies. III the meall
timr, the prillter has also decided 10 lIIove 
to tile "ext page and, wheu it gtts there, 
s/arls prilllillg the blank lilies lire COII!
puter has selli. 

You'J/ have 10 decide who's ill charge 
of skippillg over Ihe perforation belwulI 
pages. If it's Ihe prillter, tllell set the word 
processillg program /0 have 110 IrulTgill al 
tIle top or bollolll. If tile word processor 
cOll/ro/s tile margins, Ihell you'll have 10 
tllm off lite alilomatic pagillg ftalu re of 
the prillier. • 

SUPER DISK LIBRARIAN 

A lull tutUled disk cataloging and libraly 
system tor tile ellS. With one keYPless all 
programs on a disk ale cataloged and a I.lbel 
printed! Catalog up 10 1000 disks and 15.200 
program names! Operates in last mode wilh80 
column display. Ca ta logs 64. 128 '" CP/M Plus 
to/maned disk diret tories. Reads evenheayjly 
plOt«led dlsksl Printer oulpul includes'ibrary 
fndu. lull library lepoll. master program IIsl. 
categolY plogram lis\ '" disk labels Also 
contains lull reaMed disk ulihties section 
including all CSM DOS commands plus rename 
a disk. copy plotect a disk. change disk lormat 
will'lout aUecting data & mUCh mOle' Fully 
1I0Cumenled. Organile YOUI disk library'" 
mOle tor only 529.951 

1541 11 571 DRIVE ALIGNMENT 

Avoid cosily lepair biUs! Insule maximum 
pello/mance hom your disk drive. 154111571 
Olive Alignment diagnoses '" lepo!\s the 
alignment coMUlon of the disk drive as you 
pe rform adjustments. An on-SCleen help menu 
Is available while Ihe program is running. Full 
documentation includes seclion onhow 10 load 
alignmenl plogram even when the disk dflve is 
badly misallgnedl Easy to use. Autlrboots to 
a!lmodes. Walks on 1541 . 1571 in 1541 or 1571 
mode. C64. el2S in either 64 or 128 mode. Don't 
wait weeks lortherepair service' Per/Olm your 
own alignment III mlllutes! More leatures than 
Ihe compelilion and a IItlter pricel Only 534.95' 

PROGRAMMER"S NOTEBOOK 

Proglammer's Notebook uses indexed hies 10 
maintain rteords 01 magazine arlicles. short 
routines. inleresting tiPS & trith, II ehml!la tes 
the need to maintain a notebOok neal lhe 
computer while programming. Irs dlnerent 
110m the typical Indexing plogram because It 
stales not Just tile location of tile malerial. bul 
lhe malerial ilseU plus a user (ommenl fine lor 
special nOles about the record. Ve ry lasl 
search & Display ,about J sec. lor 740 records). 
Program Is menu driven'" has lull prlntel 
capabill1y. Keep lIack 01 those Imporlanl 
subroutines! For the el2a & 1571 . Disk· SI9.95 

MUSIC OF THE MASTERS 

Free Splflfs Music or the Mastels series IS a 
must lor all music lovers. An hour al classical 
music per disk fOI ll1e C64 or CI28 in 64 mode. 
MUl lc DIllie Muters , . Handel. Haydn. Mozall. 
Beelhoven. Bach & many othelsl 
MUllt 01 tt. MUlel'll " . Ml!luets. wallze5. 
sona1inas & mOlt from BaCh. 8lahms. 
Beethoven. Chopin. Schubell & manyothels 
Music 011111 Mn len III - Mostly Mozall 
MUllc Dillie Mll tm IV . Besl 01 Bach 
MUl lc 01 th. Mnters V· Populallhemes 110m the 
gleatesl & best known wOlks or the MaSlels 
S9.95 per disk. 2 tor 511-95. J lor $24.95. 4101 
$31 .95. all 5 101 only S38.951 

the Winning Ed;t · The most complehensive & 
amazing casino claps plogramever ollered tor 
lhe C641 Disk · S19 95 

fREE SHIPPING & HA NO LI NGI Ill inoIS residents 
add n. sales tax. Send check or money ordel 

" 
flU Spllit Soltwlr!. tnc. 

538 S. Edgewood 
La Grange. IL 60$25 
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SEAROMG
FORFRIENDS?
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If you're finding it increasingly
difficult to find anything at all,

maybe it's time you found out

about geoDex. The GEOS-com-
patible directory that generates

mailing lists. Prints address
labels. And sorts out all sorts of

things for your Commodore.
TVy directory assistance.

With a little help from geoDex,
you can call up a directory

organized from any three catego

ries you choose. Which means
you can list your friends by name,
telephone number or

almost anything else

that can be assigned

its own three-
character code.

Like "MEN" for

guys you know. Or

"GRL" for girls you
know. Or "FOX" for girls or guys
you'd like to know.

But no matter how you choose
to categorize them, if you can

i
point and click a
mouse, you can call

up any list of friends

with geoDex's easy-

to-read graphics.

Our most in

viting feature. Of

course, once you've

gotten your friends

organized, the next thing we

recommend you do with geoDex

is really very simple.

Throw a party.

You see, geoDex comes with

geoMerge, a mail

merge program that

customizes form let

ters, announcements

—even party invita

tions—with the

names and addresses

stored in geoDex.

First you write the letter with

geoWrite. Then you select a
list from geoDex.

Put them both
together with

geoMerge and it's

toga time!

The search is
over. So if you're

tired of looking

for friends, waltz

right down to your
software dealer and ask him for

geoDex. We can't guarantee it'll

win you more friends, but it'll cer
tainly keep you from losing them.

To order call 1-800-443-0100 ext. 234

tieoDex $39.95
(California residents add 6,5% Bales tex.)

$2.50 US/S5.50 Fun:ign for shipping ,-iiul
handling. Allow si* weeks for delivery.

&*rn*ji^ p»ddademartof Cn^miKkircFJetfmnKH, Utf.(WIS.

GEODEX

Berkeley

Softworks
The brightest minds are working at Berkeley.

If you're finding it increflsingly 
difficult to find anything at all, 
mflybe it's time you found out 
about geoDex. The GEOS-com
patible directory that generates 
maili ng lists. Prints address 
labels. And sorts out all sorts of 
things for your Commodore. 

'fry directory assistance. 
With a little help from geoDex, 
you can call up a directory 
organized from any th ree catego
ries you choose. Which means 
you can list your friends by name, 
telephone number or 
almost anything else 
that can be assigned 
its own three
character code. 

Like "MEN" for 
guys you know. Or 
"GRL" for girls you 
know. Or "FOX" for girls or guys 
you'd like to know. 

But no matter how you choose 
to categorize them, if you can 

point and cl ick a 
mouse, you can call 
up any list of friends 
with geoDex's easy
to-read graphics. 

Our most in
vi ting feature. Of 
course, once you've 
gotten you r friends 
organized, the next thing we 
recommend you do with geoDex 
is really very simple. 

Throw a party. 
You see, geoDex comes with 

geoMerge, fl mail 
merge prog ram that 
customizes form let
ter's, announcements 
-even party invita
tions - with the 
names and addresses 
stored in geoDex. 

First you write the letter with 
geoWrite. Then you select a 
list from geoDex. 

nil Berkeley 
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Put them both 
together with 
geoMerge and it's 
toga ti me! 

The search is 
over. So if you're 
tired of looking 
for friends, waltz 
right down to your 

software dealer and fisk him for 
geoDe..x. We can't gUflrantee it'll 
win you more fr iends, but it'll cer
tainly keep you from losing them. 

To order call J-8()()-443-()JOO exl. 234 
geoDex $39.95 

(California rc~idclltll ;I(td 6.5% Solles tax.) 

The brightest minds are working at Berkeley. 



User Group Update
When writing to a user group for

information, please remember to

enclose a self-addressed envelope

with postage that is appropriate

for the country to which you're

writing.

Send typed additions, correc

tions, and deletions for this list to:

COMPUTE! Publications

P.O. Box 5406

Greensboro, NC 27403

Attn: Commodore User Groups

User Group Notes

The correct address for the Edison

Commodore User Group (ECUG)

is Code 8103, U.S. Naval Re

search Laboratory, Washington, D.

C. 20375-5000.

The Akron Area Commodore

Users Group (AACUG) has

changed its address to P.O. Box

685, Akron, OH 44309.

The American MIDI Users

Group (AMUG) provides infor

mation about the MIDI and using

computers to produce music. The

group operates a BBS network

called MidiNet. Affiliate chapters

will be set up around the country

so members can hold regular

meetings. Membership is free for

Level 1 members, $20 for Level 2,

and $75 per year for Level 3. For

more information, write to

American MIDI Users Group,

7225 Fair Oaks, Ste. 515, Dallas,

TX 75231.

Ministers' Users Group (MUG) is

for any 64 user who ministers to

others in a church/synagogue

context or is a church/synagogue

worker, The purpose is to compile

and exchange information and

ART COLLECTOR,EDITOR,
TIMEKEEPERSCARDSHARK

FOUND STUFFED IN BOX.
Okay, so maybe we're

being a little dramatic. But

when you see how much

Deskpack 1 adds to your

GEOS-equipped Commo

dore, can you blame us?

First, there's the

Graphics Grabber. It

runs through clip art

■■7 The Icon Editor can

replace your GEOS icons

with whatever art you've

ULV

galleries like Print Shop,1

Print Master'" and News

room™ and copies them into
your GEOS photo albums, so

that you can use them with

geoWrite and geoPaint.

created. Or borrowed.

The Calendar lets

you book appointments

well into the year 9999,

with full monthly displays and

a memo reminder.

And when work

gets too boring, our

Blackjack dealer pops

up to give you a fast shuffle,

complete with sound effects.

Deskpack 1. It's not only

loaded. It's practically

stuffed with practical stuff.

To order call 1-800443-0100 ext. 234

Deskpack 1 $34.95
(California residents add 6.5'S sales tax. |

52.50 US/$5.50 Foreign for shipping and

handling. Allow six weeks for delivery.
t EkcUUIA Lid.

VTiiHShnnijlradenlaikiJIInkTH

imL MmIi-ii* ' uxiimM*'iV'iu-''*>V*xV In.- Nryiln

n*Vrrurl.JSwi-i^.u:Jb.;i- ''i !■■ CFtfci. [>cipjcl.l jnrt
Hrfhrkl Wii**Vi lie Intaum <4 hrffefc* $■*! »irt*

DESKPACK1

n
Berkeley

Softworks
The brightest minds are working at Berkeley.

User Group Update 
When writing to a user group for 
information, please remember to 
enclose a self-addressed envelope 
with postage that is appropriate 
(or the country to which you're 
writing. 

Send typed additions, correc-
tions, and deletions for this list to: 

COMPUTE! Publications 
P.O. Box 5406 
Greensboro, NC 27403 
Att,,; Commodore User Groups 

User Group Notes 
The correct address for the Edison 
Commodore User Group (ECUG) 
is Code 8103, U.S. Naval Re
search Laboratory, Washington, D. 
C. 20375-5000. 

The Akron Area Commodore 
Users Group (AACUG) has 
changed its address to P.O. Box 
685, Akron, OH 44309. 

The American MIDI Users 
Group (AMUG) provides infor
mation about the MIDI and using 
computers to produce music. The 
group operates a BBS network 

called MidiNet. Affiliate chapters 
will be set up around the country 
so members can hold regular 
meetings. Membership is free for 
Levell members, $20 for Level 2, 
and $75 per year for Level 3. For 
more information, write 10 
American MIDI Users Group, 
7225 Fair Oaks, Sle. 515, Dallas, 
TX 75231. 

Ministers' Users Group (MUG) is 
for any 64 user who ministers to 
others in a church/synagogue 
context or is a church/synagogue 
worker. The purpose is to compile 
and exchange information and 

ART COLLECTOR, EDITOR, 

Okay, so maybe we're 
being a little dramatic. But 
when you see how much 
Deskpack 1 adds to your 
GEOS-equipped Commo

you blame us? 
First, there's the 

Graphics Grabber. It 
runs through clip art 

galleries like Print Shop,'· 
Print Master" and News
room nl and copies them into 
your GEOS photo albums, so 
that you can use them with 
geoWrite and geoPaint . 

& CARD SHARK 
STUFFED BOX. 
~ 

The Icon Ed itor can 
. replace your G EOS icons 
- with whatever art you've 

created. Or borrowed. II nmi The Calendar lets .. you book appointments 
" well into the year 9999, 

with full monthly displays and 
a memo reminder. 

~
... And when work 

• fi" gets too boring, our 
. , Black Jack dealer pops 

up to give you a fast shuffle, 

II Berkeley 
. "'. Softworks 

complete with sound effects. 
Deskpack 1. It's not only 

loaded. It's practically 
stuffed with practical stuff. 

To order '11111-800443·0100 ext. 234 
Dcskpack 1 $34.95 

(Ca1iforn~1 rt.'SidcnLS add 6.5% sales tax.) 
$2.50 USI$5.5O Foreign for shipping 3nd 
handling. Allow six weeks for delivery. 
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programs that can be used in re

ligious work. The group is open to

people of all faiths who are in

volved in religious education and

ministry. The mailing address is

MUG, 9 Lamport St., Vittoria,

Ont., Canada NOE 1WO.

New Listings

ARKANSAS

( l..limn,!,ii,■ M/IZB I .i-f. Group, P.O. Box 2481.

Hot Springs, AR 71914

CALIFORNIA

Cinlell Commodore M/138/CPM Mail Users

Group <CMUG>, c/o Cant ell Computer Services,

3119 Isabel Dr.. Los Angeles, CA 90065

COLORADO

First United Noclurnal Golden Users' Service

(FUNGUS), 1869 West Campus Rd., Coldsn,

CO 80401

INDIANA

QSI Alliance (QS/INKY), P.O. Bo* H03, New Al

bany, IN 47150

Fort Dodge Commodore Users Group, 1606 Sec

ond Ave. North, Fort Dodge, IA 50501

KINTUCKY

( lu i'.ii.lii Courtly Commodore Computer Club

ICCCCC), 1611 S. Main St., Hopkinsville, KY

42240

Furchue CM User's Group, Rt. 1, Box 209A, Cal-

vert City, KY 42029

MONTANA

Commodore dawk User Group, P.O. Box 3454,

Creat Falls. MT 59403

I'i:nnsviv\nia

W-B Commodore Usera Group, 249 S. Hancock

St., Wilkes-Barre, PA 18702

WASHINGTON

64/128 Commodore Users Exchange, P.O. Box

1801, Walla Walla, WA 99362

WISCONSIN'

Price County Computer User Group, Rt. 2, Box

532, Phillips. Wl 54555

Outside the U.S.

Giebelsladt Commodore Users Group (GCUG),

SFC Willie R. Obic, P.O. Box 154, APO, NY

091S2

AUSTRALIA

Melbourne Commodore Computer Club Inc.,

P.O. Box 177, Box Hill, Victoria, 3128, Australia

CANADA

Port Coquitlam Computer Club, 1752 Renton

Way, Port Coquitlam, B.C., Canada V3B 2R7

(OlOMHIA

Columbia C-64 Users Group, Pedro Allima &

Heman Zajec. A.A. 81119. Bogota, Colombia

DO YOU LOOK
GOODON PAPER?

Once you load Fontpack 1
into your GEOS-equipped

Commodore, your papers

are never the same.

You see, Fontpack 1 lets

you feel mean and nasty

Or coysticAL. Or colm

good. And it's great for

those times you're feeling
absolutely ch/W/sh.

But sometimes you have

important things on your

mind. ILiita p

So Fontpack 1 comes with a

total of ^O $t>1e$ that

work with your GEOS

system.

You see, with Fontpack 1,

you're not just writing a

statement; you're EggMNJ @

LsMBtM&EMil about your
writing.

So if you wantyour

papers to make you look

good, follow these simple

words of wisdom;

font Pack 1. op eJSe,

fl lFriend.

To order cali

1-800-443-0100 ext. 234
Fontpack 1 $29.95

(California residents add 6.5*J? sales tax.)

S2.50 US/J5.5(1 Rireign for shipping and

handling. Allow six weeks fur delivery.
ran.*m n , irjiimrt. ,t l.._d. Bull.™. LW CDA

n
F0NTPACK1
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It was first conceived as primarily a computerized game sys

tem, with flashy color graphics and multivoice sound. So it's

not surprising that the Commodore 64's remarkably sophisti

cated and versatile graphics still stack up well even against

the new 68000-based computers. With the right software, the

64 is an inexpensive graphics tool that's surprising in its flexi

bility and power,
engineers at MOS Technology had

been developing two remarkable

custom chips: the VIC I! graphics

chip and the SID (Sound Interface

Device) chip. When they began, the

idea was to create custom chips that

could form the foundation of a first-

rate videogame machine, not a per

sonal computer.

But, happily, Commodore

chief Jack Tramiel changed his

mind, and headed the chips toward

what would soon become the Com-

The Commodore 64's introduction

at the Consumer Electronics Show

in January 1982 created a sensation

because of the machine's excep

tional color graphics, advanced

sound and music chips, and rela

tively low price (about $600 at that

time). No one had yet put together

such a package in the emerging

microcomputer field.

Competing against the popu

larity of both video arcade games

and the video cartridge system

(VCS) game markets, the Commo

dore 64 was itself a hybrid system

that started out to be a videogame

machine even before it was turned

into a computer. For almost a year,

20 COMPUTEIS Gazette March 19B7

modore 64. Dozens of game titles

were soon developed for it, there

were some original designs, and

some programs were ported over

from the Atari 800 computer, an

other graphically advanced micro.

Other applications were also creat

ed for it, making it a good home

productivity and educational tool.

But it was the abundance of graphi

cally superior games that helped to

spur sales tremendously.

More than five million Com

modore 64s have been sold now,

and much of the reason still centers

on the graphics capabilities and the

uses to which those features have

been put by software developers.

First, it's a superb game ma

chine, and games still sell home

computers. Second, many artists

and would-be artists have found

the 64 to be an innovative and ex

citing drawing and painting tool,

thanks to the many graphics pack

ages that have been introduced

over the years. And finally, the

Commodore 64—at less than

$200—can be outfitted to function

as a graphics workstation for so

phisticated applications that

usually require equipment costing

many thousands of dollars.

~e 
CO~odo/le 
GRAPH 
Co iOK 

It was first conceived as primarily a computerized game sys
tem, with flashy color graphics and multivoice sound. So it 's 
1I0t surprising that the Commodore 64's remarkably sophisti· 
cated Q1ld versatile graphics still stack up well even against 
tile new 68000-based computers, Witl, the right software, the 
64 is all inexpensive graphics tool that's surprising in its flexi
bility a1,d power. 

The Commodore 64's introduction 
at the Consumer Electronics Show 
in January 1982 created a sensation 
because of the mac hine's excep
tional co lor graphics , advanced 
sound and music chips, and rela
tively low price (about $600 at that 
time). No one had yet put together 
such a package in the emerging 
microcomputer field. 

Competing against the popu
larity of both video arcade ga mes 
and the video cart ridge system 
(VCS) game markets, the Commo
dore 64 was itself a hybrid system 
that started out to be a videogame 
machine even before it was turned 
into a computer, For almost a year, 
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engineers at MOS Technology had 
been developing two remarkable 
custom chips: the VIC II graphics 
chip and the SID (Sound Interface 
Device) chip. When they bega n, the 
idea was to create custom chips that 
could fo rm the foundation o f a first
rate videogame machine, not a per
sonal computer. 

But , happi ly, Commodore 
chi ef Jack Tramiel changed hi s 
mind, and headed the chips toward 
what would soon become the Com
modore 64. Dozens of game titles 
were soon developed for it, there 
were some original designs, and 
some programs were ported over 
from the Atan 800 computer, an
other graphically advanced micro. 

Other applications were also creat
ed for it, making it a good home 
productivity and educational tool. 
But it was the abundance of graphi
cally superior games that helped to 
spur sales tremendously, 

More than five million Com
modore 64s have been sold now, 
and much of the reason still centers 
on the graphics capabilities and the 
uses to which those features have 
been put by software developers. 

First, it's a superb game ma
chine, and games still sell home 
computers, Second, many artists 
and would-be artists have found 
the 64 to be an innovative and ex
citing drawing and painting tool, 
thanks to the many graphics pack
ages that have been introduced 
ove r the years. And finally, the 
Com modore 64-at less th an 
$200-can be outfitted to function 
as a graphics workstation for so
phisticated applications that 
usually require equipment costing 
many thousands of doll ars, 
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From the incredible realism and

payability of Football...

■U

Ifl

■ ■■■■■■■■■■■

Bl

.... i ■.-,.. ;

...to the sophisticated statistical

simulation of Baseball...
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H

See Your Dealer. For additional product

ordering information or the name of the

dealer nearest you, call (800) 637-4983.
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...SubLOGIC. The State of the

Art in Sports Simulations.

Corporation

713 Edgebrook Drive

Champaign IL 61820
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Better Graphics

Means Better Games

Only with the introduction of such

16-bit personal computers as the

Atari ST and Commodore Amiga

have we seen better color graphics

for widespread consumer and busi

ness use. In fact, for the price, the

Commodore 64 is still in many

ways the machine to beat.

But it's taken game designers

several years to become very profi

cient at using all of the Commodore

64's graphics powers, and for a

number of reasons.

First, familiarity with the ma

chine's capabilities took time and

much effort. Whenever a new com

puter is introduced, it takes a while

for potential superstar developers

and development teams to learn the

machine inside and out, allowing

them to create the best possible

graphics. The learning curve varies

from computer to computer, de

pending on how thorough the pro

grammers' documentation is, how

many upgrade stages a chip goes

through before there's a "final"

version, and the accessibility of

high-level programming lan

guages, in most cases, as with the

64, software developers over time

learn to create effects with particu

lar computers that the original de

signers never envisioned.

Market pressure may also have

played a part in the learning curve.

The Commodore 64 was intro

duced at an extremely volatile time

in the history of microcomputers.

The heat was on everyone to get

software out en masse as fast as

possible to take advantage of the

enormous increase in the number

of computer users. Instead of learn

ing slowly and carefully, program

designers were often required to

rush products out the door as soon

as possible to beat the competition.

That meant less time for careful

study and stretching of the ma

chine's capabilities.

That same market pressure

forced some companies to quickly

convert their software programs

into Commodore format from other

computer versions. But what

looked best on one computer didn't

necessarily take advantage of the

64's features. Once designers start

ed focusing their attention on the

Commodore 64, many found it to

Though the Flexidraw Light Pen System is marketed primarily for business applica

tions, it is one of the remaining light pens available for consumer use. Colorful pic

tures like the one shown here can be created by first designing a high-resolution

black-and-white drawing and then adding color where necessary.

be an excellent game environment

with a great deal of untapped

potential.

...for the price, the

Commodore 64 is

still in many ways

the machine to

beat

Input from graphic artists on

software design teams has also con

tributed to better graphics in games.

The team approach itself has made

a marked difference in the quality

of the finished software in many

cases, since it's a rather unusual in

dividual who embodies all of the

widely varied skills necessary to de

velop a challenging, visually ap

pealing computer game. Artists

helped tremendously in improving

the overall look of a game.

Making Graphics Accessible
In the early days following the in

troduction of the 64, the only way

to make a picture appear on the

screen was by knowing a program

ming language well enough to ma

nipulate colors and graphics.

Except for professional program

mers, few people cared to take the

time to overcome these obstacles.

The average consumer couldn't use

the computer as a drawing tool.

However, some software pub

lishers began introducing simple

drawing and painting programs.

Often using joystick-driven menus,

these programs allowed users to se

lect from a variety of shapes, lines,

colors, and fill patterns to produce

their own drawings. (See "A Buy

er's Guide to Commodore Graphics

Programs" elsewhere in this issue.)

To make this process easier, a

few companies introduced consum-
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Better Graphics 
Means Better Games 
Only with the introduction of such 
16-bit personal computers as the 
Atari ST and Commodore Amiga 
have we seen better color graphics 
for widespread consumer and busi
ness use. In fact , for the price, the 
Commodore 64 is sti ll in many 
ways the machine to beat. 

But it's taken game designers 
several years to become very profi
cient at using all of the Commodore 
64's graphics powers, and fo r a 
number of reasons. 

First, familiarity with the ma
chine's capabilities took time and 
much effort. Whenever a new com
puter is introduced, it takes a while 
fo r potential supersta r developers 
and development teams to learn the 
machine inside and Qut, allowing 
them to create the best possible 
graphics. The learning curve varies 
from computer to computer, de
pending on how thorough the pro
grammers' documentation is, how 
many upgrade stages a chip goes 
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version , and the accessib ili ty of 
high -leve l progra mm i ng lan
guages. In most cases, as with the 
64, software developers over time 
learn to create effects with particu
lar computers that the origina l de
signers never envisioned. 

Market pressure may also have 
played a part in the learn ing curve. 
Th e Commodore 64 wa s in tro
duced at an extremely volatile time 
in the history of microcomputers. 
The heat was on everyone to get 
software out en maSSe as fast as 
possible to take advantage of the 
enormous increase in the number 
of computer users. Instead of learn
ing slowly and carefull y, program 
des igne rs were often requi red to 
rush products out the door as soon 
as possible to beal the competition. 
That meant less time for careful 
st ud y and st re tc hing of the ma
chine's capabilities. 

That sa me market pressure 
forced some companies to quickly 
convert thei r software programs 
into Commodore format from other 
co mputer versions. But what 
looked best on one computer didn't 
necessarily take advantage of the 
64 's features. Once designers sta rt
ed focusing their attention on the 
Commodore 64, many found it to 

Though the Flexidraw Light Pell System is marketed primarily for business applica
tiOIlS, it is aile of the remaining light pells at/ai/able for consumer use. Colorful pic
tures like the one shown here e llll be created by firs t designing a high-resolution 
blllck-cznd-white drawillg and thell addillg color where necessary. 
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w ith a great d eal of untapped 
potential. 

... for the price, the 
Commodore 64 is 
still in many ways 

the machine to 
beat. 

Input from graphic artists on 
software design learns has also con
tributed to better graphics in games. 
The team approach itself has made 
a marked difference in the quality 
of the fmished software in many 
cases, since it 's a rather unusual in
dividua l who embodies illl of the 

widely varied skills necessary to de
velop a challenging, visually ap
pealing computer game. Artists 
helped tremendously in improving 
the overall look of a game. 

Making Graphics Accessible 
In the ea rly days following the in
troduction of the 64, the only way 
to make a picture appear on the 
screen was by knowing a program
ming language well enough to ma
nipu late colo rs and graphics . 
Except for professional program
mers, few people cared to take the 
time to overcome these obstades. 
The average consumer couldn't use 
the computer as a drawing tool. 

However, some software pub
lishers began introducing simple 
drawing and painting programs. 
Often using joystick-driven menus, 
these programs allowed users to se
lect from a variety of shapes, lines, 
colors, and fill patterns to produce 
their own drawings. (See "A Buy
er's Guide to Commodore Graphics 
Programs" elsewhere in this issue.) 

To make this process easier, a 
few compan ies introduced consum-



TEST DIVE ONE FORYOURSELF.
In their day, they ruled
over three quarters of the

earth's surface.
During WWII, they

viciously brought Britain

to her
knees.
And
Japan
to the
ground.

These were the silent
killers: Tench. Gato.
U-Boat.
And now, they return.

In this, the most realistic,
all-encompassing simula

tion ever created

: for the persona]
computer.

\bu will com

mand one of six
types of Amer

ican subs or German Kriegs-
marine U-Boats, during any
year from 1939 to 1945.
You'll perform one of over

Tb, No. 1 bniit-r/ Sea gnaid mdar stub.
Thr skip's htan.

TAKE OUR PREVIEW DISKFORA SPIN. I>mp this coupon in the
mail with yourrlwik or mi'my order and we'll gliutly send ytnt to the

South Pacific to hair it mil ii'itli an enemy fleet,

Mai! to Sub Bailie Pirriem EO. Hut W)20. Kcdmmd City. CA 940611

Quantity Total

Appi» ii & cvmtmt.

Commadettt 64/128

MM I'C & compat.

Atari ST

Macintosh

Afipk II GS

total Disks Ordtn-ii

Name

Address

Cily/Fit aHt?M<

. $1.50 ra. _

. $1.50 ea. _

. $1.50 to. _

. $2.75ta. „

. 5275 ea. —

. $2.75 ca. __

. 'liilal Emlused

-Phone ( )

Age.

Qituidinn "/den please add HOC far additional postage.

Pltait alkie 4 laG nvrls fordrliirrv Of/rrrlpirrs 8(30/87 and is lalid unty in
ih? asHimentut L'.S. and Canada. \bid tetmr prohibited. *v»

60 missions. Or you'll en
gage in the most difficult
task of all: To make it

through Hie entire war.
Each vessel is com

pletely unique and
painstakingly authen
tic, so you'll have a lot

to learn: Navigation.
Weather. Radar.

And the contents of a

vital target book,
among other things.

"\frur arsenal will in

clude deck and anti
aircraft guns.Torpedoes.

And mines.
But even all that may

not be enough.
Because besides the

risk of bumping a depth
charge or facing a killer
Destroyer, you'll still
have to contend with the

gunfire ofenemy aircraft.
No simulation has

ever had the degree of

authenticity, gut-wrenching
action or historical accuracy of
this one.
The first release of our new

Masters Collection. Andj
a challenge of unbe
lievable*
depth. £
AppttUA tvmpatibhis.Apfifr HGS,
Atari ST. OXflSS. WM &

tarittUrxh-

rjicndffnt grn/wtar Sail water tank, fui

& dtftfl i/nginey trimming and timpfnstJfi,'<•*#.
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er versions of graphics input de

vices that had previously been used

for more sophisticated professional

applications. Light pens, for ex

ample—touch-sensitive hand-held

pens that can manipulate objects on

the screen through contact with the

front of the monitor—became

available, along with graphics tab

lets—square- or rectangular-

shaped drawing tablets (connected

by a cable to the computer) that let

the user make screen drawings by

drawing on the face of the tablet.

These alternatives to the keyboard

and to joysticks were often pack

aged with compatible paint

programs.

-outhwest aprnir or th* garden* i-

here i :■ ■> h« hero.

Firebird licensees, U.S. distributor for

award-winning European software like

Elite, has introduced a Commodore ver

sion o/The Pawn. Superb graphics and

depth of play are making Firebird games

successful in the U.S., too.

Although these devices have

never achieved the popularity that

was originally anticipated, the ad

vanced versions continue to be

used by many software developers

as well as professionals in other

fields for more sophisticated design

work.

Sophisticated Applications

Why these input devices never

caught on in a big way with con

sumers may be traced to a number

of factors. "It wasn't the light pen as

far as the concept of data entry,"

says Sherry Kuzara, president of

Inkwell Systems. "It was the quali

ty of what they were putting out

there. Depending on what kind of

monitor the consumer was using, it

may or may not have worked prop

erly. Plus, because the light pens

weren't sophisticated, the software

had to be slow so the pen could

keep up with it."
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Kuzara, who has been in

volved in the field of electronics for

the last 20 years, started Inkwell

Systems in 1983 with the Flexidraw

Light Pen, developed for use with

the Commodore 64. Setting the

pen's initial price at $149.95 made

it difficult for her to get the product

carried by mass merchandisers or

distributors, since the price of the

64 itself at that time was only a

hundred dollars or so more than

that.

"So we said we have a choice,"

says Kuzara. "Either sell millions of

these things and put in a cheap

light pen, or we'll have a smaller

share of the market but put out a

quality product with a quality in

strument. We chose the latter. So

the quality of the instrument is

very, very good. It wasn't a toy."

Kuzara's choice was evidently

the right one. Inkwell Systems is

still in business, and the Flexidraw

Light Pen has a respectable pres

ence in several large industries.

Many of the game designers at Accolade

Software have been stretching the

graphics capabilities of videogames since
the old Atari VCS days. Here is a screen

from the recent Commodore 64 release,

Deceptor.

Companies such as GE Weapons

and GE Plastics, Rockwell, North-

rup, and Hughes have sent engi

neers to Inkwell's office in San

Diego for demonstrations because

they needed something for circuit

design that was inexpensive but

would give them hardcopy. After

seeing the precision work the pen

can do, many of these companies

have purchased Commodore 64s

and digitizing systems and plotters

for their high-level design work.

A New Face

For An Old Friend

The introduction of the Apple Mac

intosh in 1984, with its mouse,

icons, and menu-driven user inter

face, established a new look for per

sonal computers that also made it

simpler for users to execute com

mands and move around within the

system. Later, the Commodore

Amiga and Atari ST followed suit

with similar interfaces, and that

met with consumer approval.

■ Not to be outdone in the new

graphics-oriented desktop environ-

ment, designers at Berkeley

Softworks premiered a similar user

interface in 1986 as a part of its

GEOS operating system for the

Commodore 64. GEOS {Graphic

Environment Operating System) is

loaded into the 64 from disk, re

placing the normal 64 operating

system with a desktop environment,

an opening screen with icons and a

command bar with drop-down

menus. Besides speeding up disk

functions and offering a simple joy

stick- or mouse-driven command

screen, GEOS includes two personal

productivity utilities: geoPaint, a

paint program, and geoVfrite, a

word processor. There are also a va

riety of optional software products

that work within the GEOS

environment.

geoPaint functions much like

other color drawing programs, al

lowing you to "pick up" brush

widths, shapes, lines, and fill pat

terns to create very precise draw

ings. Within that program itself,

there's a mini-word processor that

lets you enter text directly onto a

document, similar to programs like

The Print Shop and The Newsroom.

"The whole idea of being able

to produce a document with both

text and graphics is, of course, very

useful in the home," says Jim De

Frisco, Senior Project Engineer at

Berkeley Softworks and one of geo-

Paint's designers. "It's very good

for just general correspondence be

tween friends and for newsletters

for people who are involved in dif

ferent community organizations."

De Frisco says that school re

ports are another application for

geoPaint documents. "I remember

doing reports in school and pasting

together hand-drawn pictures,"

says De Frisco. "The whole idea of

being able to make your reports and

er versions of graphics input de
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app li cations. Light pens, for ex
ample-touch-sensitive hand-held 
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Kuzara, who ha s been in
volved in the field of electronics for 
the last 20 years, started Inkwell 
Systems in 1983 with the Flexidraw 
Ught Pen, developed fo r use with 
the Commodo re 64 . Sctting the 
pen's initial price al $149.95 madc 
it difficult for her to get the product 
carried by mass merchandisers or 
distributors, since the price of the 
64 itself at thai time was only a 
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that. 
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says Kuzara. "Either sell millions of 
Ihese things and put in a cheap 
light pen, or we'll have a smaller 
share of the market but put out a 
qua lity product with a quality in
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the quality of the inst rument is 
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icons, and menu-driven user inter
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lets you enler text directly onto a 
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text and gra phics is, of course, very 
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Frisco, Senior Project Engineer at 
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Hie Apache... Fierce and elusive, like it; warrior
namesake... Capable of defeating enemv tanks,
infantry, and hostile aircraft on the modem elec
tronic battlefield

fGunshlps revolutionary S-D graphics enable you

the pilot, to fly Into the world's hottest trouble
spots... you'll use an unbelievable array of nigh
tech Information and weapon systems. Including:

lasers, video cameras, night viewers, radar warn
ings, Jammers, computers, missiles, rockets, flares,

and a 30mm cannoni Successful missions wili be
rewarded with medals and rank promotions.
Experience trte danger and excitement ofatt

helicopter action... your latest adventure In

ever-growing line of MlcroProse Simulation Sc
ware.

Challenge the enemy, theskv.and yourself a
this extraordinary Simulatlonl
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HITS, ja

OPEN:9am-8pm Mon-Frt, lOam-Spm Sat EASTCOASTTIME

NEWHRS STARTING MAR 01:9am-8pm Mon-Thr. 9am-9pm Frl, 10am-6pm Sat, Noon-6pm Sun

i1 QAT T I^T?V Educational Software too!
J \Jtr\M Jl iirili X Ail Games slocked for quick ship!!!

MISC HAWS

JCALL

„ ..... $37 95

Muroar Dy tin Doiai $J4 35

ACCESS
Baadi Hod S!4 35

BtiyiHaw2 SW95

luxMf Bmto S» 95

Leader Board Taurn [>fJi S(fl93

T*nm F/Hrrn S27 95

ACCOLADE

Da-i EvSifS i.".1 ji

FghlNfllH $?!95

HitJ BaH $22.95

Law of me Wan K!95

PSISIrWmgco 13295

ACTIVJSION
Ataur (IBS!

Borrowed Time 119 95

Camp r.rawks CglWai n 119.95

CaunEOowrn 10 shuloOwn , 119.95
Fiis! Tracks Slol Car Const 11995

Garry Kitchen's Gamamakr $24 95

GBA BaskeiMII 2 on 2 134 95

GrlOSlOuiters $24 95

GrealAn»rRR... . 12495

HaAor $1995

Hicfcarll 124 95

I am ihe M W1.95

lamlhalEB 124.95

Little Compulor PooplB .... $24 95

Master 01 Lamm $1B95

MiWstiaOSW $1B95

On Court Terims $2195

Pitfall II. Lost Caverns $10 95

Space Shuttle . $19 95

Slai Hank Boning $51.95

AHTWORX

International Hochey Jifl 95

AVALON lltU.

Guflstnks 122 95

5pt!i<B4Q S2J 95

Superbowl Sunday . 126 95
Team Disk lor SS $16 95

UUU!»KJU!I!M>

Cnamnshp Loo> Runner.. $24 95

Ksratau $1995

LatBRunnar $24 95

Muse Shop $29.95

BLUB CHIP
Baron 124 95

UConsrv $24.95

Tjrccn 124 95

COMMODORE
SkyTravii 137 95

DATA EAKr
CwnnwvB 13JS5

K»r«e Champ. . l»M

KungFumutH . . .. 12695

ELECTRONIC -Mil's
Advefflun Crwiilr $27 95

Amnesia ...... $2995

Arefoni $27 95

ArtidFo< _... $24 95

AuioOmH $37.95

Banfi Ta* $33 95

BirtflTalell JM9S

Smrront 139 95

Camart » War 13? 95

ClitStnulw 2000 $211 55

Europe AQIaje ^_^_ $37 95

Ham Hat Mao. $13 95

Lores a comutii .. $24 95

UartMMaoVwB $27 95

Mc*t«JI _ $29 95

MirMrPvty $2595

MwiMiur $27.95

Ogq - SW15
KtKnlorintSlin S3295

RotWRajeaJl $2995

StyFo. $24 gs

Soffwara Go Ban OUiei $1695

Slam«TI $32 95
Trm Lear/s Mind mirror ... 124 95

TotcnOonn FwibaN $22 95

Ultima I. $29 95

11 linn III $37.9S

UltmalV ,„ MS9S

srat
CnampioninipWrmiing.. $2795

Vj.iiMotii'i $22 95

SummorGam#i $26 95

SurnmorGairwa II $2695
SupflrCyc* $29.95

Tampla Tnlagy $29 95

Wnisr Games - $27.95

WorHQamM S2995

World's Greaieat Basaeaii $24 95

WoWsGroaiost Football $28 95

World Karnn CM $22 95

CwU till |Vir*',

nn CJtMor tl'V

Ella $22.85
Pawn I2J.95

INFOCOU
Balls/ ttoo 129.95

CutThroali $2295

DeaOins $25.95

Enchanter $25-95

HiichhiWrj Guidi - . $22 95

ln!idol $29 95

laoitiar GoddtltH .. . $24 95

MoonWU $24 95

PlanMfan $25 95
Sorcrer 12995

SotlOmnkv $29 95

Suk«c\ 129.95

Tnr«» 132 95

WnMinnatr 125.95

W«ntss $25.95

ZorBI $2295

Zarkfl $26 95

»irk(ll . . .. 12695

WVStCLUE BOOKS FOR

I-H1 IW'OCOM GAME IBM

LJWCB HAPNEH
Final four BuulMI 129 95
Blskil Ej a. 1 ne F'rD a it • $2995

UICBOLSAOt '■■
UcioIHgut Baietull $27 95

kbcrolaaoua general mgr $27 95

i.'i-oeiis.e 1565 ioj~s $15 95

1HCKOPROSF.
Acn>i« $14 95

Cmu» in Eurcoe $17 95

Deouon m ini D*u<i. $27 95

F-ibS:n,.E»ga 121.95

Ounihip 1CALL
ConftainVninam 1CALL

HsncalAm. . . $2195

Kenn«iJy AocmsOi . $24 95

NATO Commanotr . I2J 95

SuriSarra S2J95

SoUFBjtlt $2495

SpnHaAc* $2195
TopGunnun $CALL

HOtDBCAPB
BinkSimolMutJeWrntr 127.95

Bank StrtM Sloryooo* 127.95

Bop-n-WrtSIt 12195

Cans Cioteer 51895

HaHejProiKt S27.95

Indiana Janes $22 95

Indoor Spans $22.95

InWmor $21.95

Ouake rrrnug ona $1795

SnaoOvnVB. $1795
Porlect Score SAT pr»p $49 95

Tin Lords ol Main-Ohl -. $17.95
Call for piicei on

ollwr MITIOSCAPE pioduOll

EtAOARSOtT

FUydtnaDroiO $1995

MspsUSA 13495

Maps Europe 134 95

WorHMaos 13495

CM DATAUASKS

Bank Slroel Filer 134.95

Consuflani $39.95

Data Manager 119.95

Pocke[FHflr6d 124.00

Pro* 61 J36 95

C-IV1 I.NTEGHATED PKGS

Komapak $3995

Trio $CALL
ViiastarBV 17995

C4H SPKEADSHKims
CaM $39.95

Pockei Punntf Si $CALL

Piaaiaiic(d)of(l|. .. $CALL

PS, PJOgramble Sprdahl $19 95

SwiPtcalc 64 •r.aifSeways 139 95

SOways 11995

ViiastarM 179 95

T-W IVOKI) PROCESSORS
Bank SlrBB! Wntsr ... 1CAIL

Baik Slree! Spew . $34 95

Cui * PaslBlEOA) SI2 95

FlMtSylUmll 1CALL

ronMuurll $3495

KOProOuo .. $3295

P«p*rOp $37 95

PaBercij) w.ipal-iuck M9 95

PMUlWnur SCALL

Pockul Wnler Licuona^ . 119 95

SpMDroSJ 13295

TiW KALL

Worapro3-«4 11495

WorCEra H $36 95

WorOprO GTS 1CALL
Word Wnler 61 w -p* V $34 9S

riNANCLAI.AACCT.
CasH»i $3695

Com KomaAta .. . 146 95

SXSRHA

CnamO40nshj"D Bounfj 117.95

SIMON 4 SHL'STER

PaMrArplansconfl ... 1CALL

JK Usstfs tncomt Tb .. 139 95

Ktrmrt S»7 Hjk*' 119 95
NYTimtsCrouwarc Purjle

Vot Ior2 11495

SpyHunut 131.95

StarTreiKobayasnuB .. 12995

TiurgTuiorlll $»9S

SrECTRLnvl HOLGBYTE

Gito ICALL

SPRINGBO.1RI)

EflrHGames $26 95

Easy As _ $2995

Piece of Cake Math $26 95

sunlogic

Flgnt Siiiulaiw n $32 95

Football $37 95

FSIlSunarydisk 11595

Jel 129 95

Night Mission PmbflJI .. SCALL

FureStalBasflbil . S37 95

Rsnoom HOk/tfl. Splnnakarh

and SSI products In iiocHIt!

Call for PiiMI

Cut A PfliTo

< "j-mi- i i i' i ,. 11 ■ i .

C0^'*<> cTiach.pn'SonalchKi' Alt* 2 w*«l>$ far
pMrwr.-il chsck 10 Clear

Shipping1 S4 OO'Q' sofwa'eaid aa.mot\6%f

SiC oaiorp-iriLBrsandcoicr mamcs-'SB aofard.sk

drug* and oiharmonifQ'i1 Add %3 COsnthoi ih.pped

COD Ca'irQ^DLr'sr $hipprigcriflrgo*, Additional

lr*iopi"Q fBgyrmlOri APO. FPO. AK. HI, onddj'Bign

Qtattt

Ttrmi: ALL PRICES REFLECT CASH

DISCOUNT, ADD I.*". FOR MASTERCARD

Oil VISA. M^Tj'adurtr'iwarranlv honaredw.Th
mwolflunnvoin. ALL SALES ARE FINAL.

Db'pCI-vw flomj repliic«d □' reo.i r*! al our d.icalon
PaniiylviniAfBlNianmLid £% »Jilas [n Pncnaflnd

lormi &ut>joct locnaigo v inoi.1 nofica

Picassos Fluvonge w;p<in

Pnnl Shop

Print Shop Companion...

MISC. HARDWARE

Esras pwr supply for C-64

Naverone 3 Slat exparvder

utilities

GT4

Copy II 64
C Power

C5M1541Blifln...

FastLosa

M0U15

Mean 64

Palf>4

Powers*

ToolMlM

Quesr Siar manager

Vorpaltasi bafler

SDisync Pers. Acer

SCALL

SD6 95

SS4 95

SM.95

S^7 95

S22 95

SE4D0

$69 95

S34 95

Si'95

Sit 95

SM95

$32 95

$3295

S59 95

134 95

(CALL

$32.95

TimeworksE*3r.Cn«*t*119.95

Timeworks General Ledge

AJB.AJP. Payroll. Irvrary e.

TirneworV5 Ma nay Mgr

CADPIC

C^J Alt 1 ___„.

C»p An II __.

CraprucsbDraryl.il. or III

PJ9W™m -

FREE UGhfT PB.

T,

$40 95

SI 9 95

S3! 95

119 95

tCALL

115 95

$34 95

wjpuEchaie ol Pica Jio'i

Revertg* Palnlmg Pro

$42.95

na kjhvasl prca. ■*« *o ud ipo

n» escortt,n ly To bear f- dwe

v lga'.thet»nelilof aurpMer
;xpres5 ^hqjpirg qci wlfnare C

3VM£50,03

irarn

scan

jn. yo-j

p

quolil «J corpwarion? antf maitinoni

NOMtofllH onornj&r? DLi&'deo' PA

Buy wirhconidance Wa hanormanu-

f

INFORMATION AND

PA ORDERS 814-234-2236

PRINTERSp

NX-10
1 PH1CS UflOl1 TO

$214.95

NX-10C „ SCALL

NX-15 $349.00

NL-10C SCALL

POWERTYPE -$269-00

18cps, daisywtieei

BROTHER 1509
so era Dor MAinni pniiircn. 15"

. 45CPii«LO U0OE.-131' ilUIFL-Ti

U5fS EP^OW H PfllflT COOFS

$379

Epson Printers

LX-08

HOHEWH1TEH 10

111-100 . . .

H & 00 INKJET

CLOSEOUT SPECIAL!!!

6PEON OX-10 /^^. ' ""

$179"

-JUKI

Printer i

UW-3Ul*.~?i.>/±H' 1CALL
HETEC Supergr»plil, SCALL

XETEC SiicwrHrapftH J' WS.85

PANASONIC
2YflW*NFlANIY

ALL NEW PANASOHIC PRINTERS

NOW AVAILABLE!!

Call (or Price and Features of:

10801,10911. and 10921

TUSSEY COMPUTER PRODUCTS

TCP- HOME Of THE HITS 
OPEN:9am-Spm Mon-FrI, JOam-5pm Sst EASTCOASTTIME 

NEW HRS STARTING MAR 01: 9am-Bpm Mon-Thr, 9am.9pm Frl, fOam.6pm Sat, Noon·6pm Sun 

GAME GALLERY Educational Software too' 
'. Ii Gnmes ~tC'c:'- ? :j lor q .... I;::~ sh-p " 

&,0""" AI>Ilz • • _____ $J1.~ _ ... _ ___ , 'us 

lOIdS 01 ~ ""< t5 
r.IoI1IItMoo>o.. S21" 
~ m~ 
~p....,. Wt5 
........ _ 1.21115 

~ $2II,gs 

At«ft lot "" 51.-. W t5 .......... _ m~ 

Sky Fe.. ""US 
Sc!rwaroGo!<»tl~, _ .. 'IUS 
~I W .t5 
r""lMty"I.lJ"od<TWf\)l' •.. S2'-'5 
T_Foc:c~ $22.;$ _,___ m.~ 

I.JIDmIIII $31." 

IJton-. IV "" " EI'YX 
c~""",,w,.m..; S21.t5 
.................. w .t5 
s.._ aamo. _., 126." 
Su_ Go_, tt S2e.' S 
~Cy$ S2US 
T~ r"'OOY •. __ ._ ..... $211,115 
'MnIo<GamH l<'7.~5 
WO<tl a....... s.2II.IIS 

$2' US 
IJIOS 
S2US 

_~ _____ $2US ______ $2'-'5 

W.TO~. ___ $2'-'5 
SoIeoI s.rva .___ 5<'.'5 __ __. __ $2" 5 

Sc>It.o .o.c. S2US 
T..,a..wn.. $CALL 

M tNDSCAI'E 
_~ ~oicWIII" 121.115 
e. .... SllMlStotytooI< _ 127." _W _ ___ $219' 

Cut'e ~ . _______ $IU5 _____ 1027.95 

_ ....... __ ~ ___ ., $22.115 

------ "'~ _ ____ .. _ 1021 ." 

Ouakf"""",one •• , ___ , $17." 
........ ____ SIMS 
PI<IICI Seer'.SA' _ ,,"us 
,,,.~otMOrog~ •. _ $17." 

c:.oIIOfpw. ... 
OI .... IMIIOSC ... P£ ptOCI'.ICII! 

HAIlAHSQt'r 
Floydl .... D<l>O:I .. S l i.i~ 
M3o>s USA. _ .. ___ . " . $3H5 
Maps E_pe _ .. __ $3.1 ,95 
Wo<>:l~ _ " " $3.195 

'<ERRA 
~Boolng_ " as 
Sl1Il0:-1 &: SnUSTI:R 
P_ AIrpIano """""' "' __ 5C.OU 
JKlasHf._r.. Sl9~ 

~ SIoty MaI.ot " 99S 
NY limn C", .. """, "":d • 

'101. 1012 "' 9S 
Spy _ . 531 .9S 
S!.arT ...... Koc:oIyuIII... S2US 
Tyg;r.g T ....... II ___ "''' 
SI'SCTllUM HOL08YT£ 
G:D> __ . ___ ._. __ 5C.OU 

SPlUNGSO.\RD ' .. _ ____ ~_iS 

b.y~ _____ . _____ . S29iS 
~~!c-.....,, __ $2S9S 
SUBLOGIC 
FIgtTI Sl:Io..OI A _ .. _ 1.32 95 
Foe..... t.31t5 
FSIIs.:.n.ty"..., . ____ "S 9S 
.lei S299S 
~hll.bsion PII'I!IMI " •• _ .. $C ... lL I'I.nSlO=60 ___ '" __ -. t.31.95 

_"", !-I<:u ... _ , 
_ SSI ptOdt>CtS In ~ll 

call for PrkeJ 

Pica .. " .. A ..... og. wl",n $CALL 
PM! S/"o:1p " .. .. .-._. _ ___ '" $2'5_95 
P011l SPIop eo""", ........... SlU5 
MISC. UA,RDWARE 
Ell" pwr ~ fOr C-6-1 S.5o_US 
""'v""' .... 3S1ot .. ~r $21.t5 
Im UTIES 
GH ,, _______ $22-85 

Cwyn6-4 $2.00 C _ _ ", " _ MH5 

CSI.\ '5011 .ogn .... _ ..... ". $3.1 95 
f UlLold _. __ " .. ___ $20.95 
Mactl5o _. " __ , ___ S2H5 
1.ItM6-4 ._,. ___ .. _ $3.1 .115 
Pat6-4 _. _ .... _ ,, __ . , t.3H5o 
_6-4 _ ________ _ ... ,_ $31.95 
TootIO. 6-4 .. _.-_ _________ ~U5 
~ S ... rn.o.oagot ....... _ $3.I9S 
VQIIIaI ~ _ • ••• _______ $CMJ. 
Sa!'~ "-_ """'- ______ t.32.t5 

~E*".~S'9~ 
r........".,. ~ .. looger, 
A'f\A-'P. Poy<Ol. W"'IQIy" SoIO.IIS 
~~~ $111_115 
GRAPlflCS 

"""",:==::== 1.32.115 
Clop"". " US Clop"" . SC.lU 
GI..,....,.\.tI<aIy ~n.OIa. l ,ellS 
~ $3US 

INFORMATION AND 
PA ORDERS 814·234·2236 

TUSSEY COMPUTER PRODUCTS ~T~T~'!:'Or~~~E.PA ".04 



CALL TOLL FREE 1 -800-468
monitors wmm

COMPOSITE COLOR

Call lor Composite

Color Monitors

ZENITH 1!W IS" Italtmtw (9<.00

ZENITH HSOgnwi 19100

GOLDSTAFl 12" mid rtjolutran

Bmbvror grnn 179 95

MAGNAVOX S562 2 p wntrsnlv

manochrcma moOe J2S9 95

THOMPSON 3BS12VC mo™ modo

separalM vktto.. , ,. M19.95

MODEMS WBXBBS3&
VOLKS 6180 mmi!« Mud $C ALL

WESTF11DGE ta9 95

MESSENGER M!9S

1660 (CALL

MITEVMO,,. 45S.9S

CompuServe srn kit J19 bs

PLAYNET STAPTEF1 KII III 95

General Acct System

include!: ■ Gcntral L«l[,Tr

* Accu T&ceivabli- ■ Hilling

SUtpmcnlfl * Accts Payable

• Check Wrilinj: • Job

Costing • Pnyroll

Pkg. Piles tor all Modulo:
Cli*w*on Jl!495

C6*v8iS:0" SI 19 95

Fonlmasler 128... SCALL

Fonlmasler 64 .... $34.95

VIZASTAR &

VIZAWRITE SPECIAL

$29.95

138 AiWl) 04

KAKDDBIVI&

FROM JCT
Pljjfli liHO ina diik drr.i part lull !*■
lil* 1371 10 riU.imijL. (i,Hfjl^ If S
»*r Wtmrt on lh hl

y

MODELS AVAOJVBIj;:

JCTIWU. 3.7mb ICAI.L

JCTlMSpfimb .,_ (CALL

JCT 1010,10mb ...u.... ICAI.L

cmLI furlietLpriCB)

INFO DESIGNS

JSALEHt

$19.95/EA

PRINTER PACKAGES
ALL PRIMTERS INTERFACE WrTH C-64or C12B

NX-10 & XETEC SUPERGRAF

NX-10 4 XETEC SupeigrapWx Jr. ....$259.95

PANASONIC

CALL FOR PACKAGE PRICES ON NEV

PANASONIC PRINTERS AND INTERFACES

SEICOSHA

SI'-IOOOAS XETEC Supergraphtx Jr. S229.95

EPSON SCALL FOR
Kffia LX-86 8. INTERFACE.. LOWEST PRICE

I DX-10 DAI5YWHEEL &
■^■^ XETEC Suporgraphlx Jr S219.95

BROTHER
1509 & XETEC SUPERGRAPH1X S419.00

SEIKOSHA

SP-1000VC - $164.95

SP-1000A or SF-10001 -. S199.OO

SUPER GRAPHIX

rn rprfKfl wBk buffer

down loadibM fonH

■■ui : n.-,m,m-ii /. '!

fjrtnrgr pniDilacs 1

GEOS $39.95

Fontpack I SCALL

Call forother Berkely Software

DISKS
purbot al 10

Q0NU5 015KB

SSDD . . . J7.45

DS'OO . . . I7.BS

NASHUA DISKS

5S.-OD $8.95

DS.DO .-S9.4S

TOSSEY DISKS

SSOD . »,45

O5'DD . Sa.BS

Call lor Price on
Verbatim and

Mnxell Otsks!!

iwt&\mt
firoderbund Pnnl S"W

PnriL Ermp Companion

i, ii, qj iii in

i?O5heo: color papa nelii
40 eaffusd. blue.goB H

Thinking Cap ..

CLOSEOUT

SPECIAL!!

Wordpro 3 1 /64

$14.95
white supply lasts

IA.U (MAXIMUM 1
Ptimmastei.^.. SMS5 1
«n Galleiy...... SCALL

solution ;

unlimited
l«n Factory. . S29 95

MaVaf $39.35

COMMODORE 12S=

SOFTWARE
For 128 in

128 or CPM modes

ALL COMMODORE PRODUCTS

ON SALE NOW!!

WORD PROCESSORS

FLEET SYSTEM II «.'«*!...

FLEET SYSTEM III

wiptll & tPUWjnj!

JAME

PAP6HCUPII

PERFECT WRITER

POCKET WRTER 1 SB ..

SUPERSCRIPT 128

VCAWRfTE 1!B

WORDPRO 128

WORDPRO 11BS w/spsll. .

WDWRITEH lIBw/spell. . .

H7 91

$C*LL

M! BS

(CALL

tCALL

(CALL

J59.05

JCAIL

J59.95

JCALL

$49 95

EPYX MULTIPLAN J39.BS

PERFECT CALC JCALL

POCKET PLANNER ItB KALL

SWIFTCALC 12e»'sd«ayl.. (49 95

DATA ilA.-3->

CONSULTANT

DATE MANAGER US.. .

PERFECT FILER

POCKET FILER12S...

PROFILE 128

SUPER8ASE 1M

AMIGA PACKAGES SCALL

AMIGA EXTERNAL FLOPPY SCALL

1870 MODEM $124.95

1350 MOUSE.- $3955 ■

C12a COMPUTER $NEVER LOWER j
1571 DISK DRIVE SCAU.'

1902A $LOWEST PRICE EVER

175D RAM EXPANSION SCALL

COMMODORE
C

1571 DISKDRIVE

JCAL1-

. JCALL

JCALL

J59 95

»CALL

Thompson 36512 VC,
orCommodorel902A ^
RGB/Composite Monitor'j

■■ SCALL FOR PACKAGE PRICE

'.■- sr,i-i ■-, .■.■

*HrUFar«nrVo|»ging ... K8 BS

BUDDY i:-0 .[-.'0 >■! .r . is.'ii'j

C POWER Injni Ptokni .. . (59 35

DESK MANAGERS . SMS5

ammscisa _

UKAETAfl 1M ....

*1CH 1 !t „

MATRIX Irom Prog Penpn ..

■ARTNERIM.. ..

'ERSONAL ACCT 1M .

SYLVIA POBTEBS PVKnal
rinarc* pLvintr

J24 55

*CALL

S3995

$47 95

(M95

Ml 95

154 05

Includai GEOS & Ousritrum Link

1541C DISK DRIVE SCALL

1802C MONITOR SCALL

n

Software orders over S50.00 will be

shipped FEDERAL EXPRESS {yes, even
wilh these prices)
You only pay TCP s slandard
shipping charqo of $4 00 por ofdor

This otfet also valid on [wrinhof.ils

and accftssorios under B pounds
Ordeis arriving batata 11 DO AM our

limn will be shipped oui same day '

Computerized order entry, processing
and status allow TCP to serve you
faster and better!

'.'/SSS.

CALL TOLL FREE 1 -800-468-9044

CALL US fOR WHAT'S HOT! 
CALL TOll FREE 1 .. 800·468·9044 

MONITORS __ _ 

COMPOSrrRCOLOR 

Call for Composite 
Color Monitors 

MONOCUROl>'!t 
lENITH1m IT!Io1.,.It,,, u~.oo 
lENfTH lm~_.""_ n~ ,oo 
OOUlsrAn IT "*'_ 
_""V- ____ 1111,115 

MAONAVOX &:56~ 11' WI"""" 
oronoc/I"",," modo ___ S25i.1I5 

THOMPSON 36512VC mono __ 
_"I<I~ _,". __ ... " U.g.95 

MODEMS __ .... 
VOlKS&l80 >OOI':oo\ ..... $CAll 
WES1AIOGE $.011115 
~SSHIGE" "," S<I~ 115 
1660 "._._",,' _, $CAll 
MIlEY MO H. __ . . 511,115 
COMPUS~AVE Sf A MIT " 1111115 
P\...OVNfl STARTER KIT ' " 115 

General Ace! System 
IndlldH:' Gentral~. 
• A<d& RK<!;,,",bl ~ • Hillill$l 
S\a\emen~ · ""'" P')'IIble 

• Ch""k Writl!llt" Job 
Colli lilt" PaY"'!! 

Pkg . Pr le:. lor III Modu l .. : 
CI28 ... .- 11~. 0$ 
~ _ __ 1119 0$ 

VIZASTAR & 
VIZAWRITE SPEClAL. 

$29.95 

1CI'I.,,,tI. tbo WIIYIU 

128ANDG4 
UAflODlHVES 

}o'RO:-.1 JCT 
Pt.>g. wo .... _ ........ ""' .... 
.... 0111 .. .... 1to~. _ ....... , 
I'< .. ~·" ... f "" ... _ 
....... d ... ~ .. dC.~ • . ' V ... "'''WIIy .... ..,..,.,..... - ...... ,_w""" 'I''', 

MODELS AVAlLADl.E: 
JC1'IOOO.:l.1n>b _ ,CAlJ.. 
JC1' 101». hob __ ICAIJ. 
JC1' 10lo, LOmb __ I CAl.!. 

U . .. ,h ... A2II.oo:.t 
•• U ".,."'" p.tI .. l 

SE!~ .' 
S;P-1DDOVC,.,...-.... _ .... _ $164,iS 
SP.-1000A at SP-1OOO1 .... $199,00 

-. 

GEOS .................... $39.95 
Fontpack I ............. $CALL 

Call for other Berkely Software 

CLOSEOUT 
SPECIAL!! 

Word pro 3 +/64 
$1 4.95 

willie supply 111$" 

~ 
Bmderbund' 
__ PmlS/>:lp s:!5.gS 
P"'S/>:lp~ s:z.~ 

~Il~ ___ " us 
'20 _"""'_rwIiI 
40 '"""" .... bUo. goI:I $&.~ 00"_ ......... . ___ J32.~ 

..-... Coo _._. __ . J32.O!i 

COMMODOttl Ill: 
SOFTWARE 
For 128 in 
128 or CPM modes 

WORD PROCESSORS 
fLEET SYSTEM )(~'._ "" •• ~ 
fLEET SYSTEM JII __ ,,~ 
.. .-. I '''MUIIII 

JAJlE $32.115 
P,t,pERCtJ' A __ $CAlL 
PERFECT WRITER . __ ._._. $CAlL 
POCKET WRlEA 128 _ SCAlL 
SUPERSCRIPT 128 ._. __ .. J5US 
VlZAWRfTE 128 ___ ,_ $CAlL 
IVORDf'RO 12! _ .... _ .. _ ,_ S~U5 
WORDPAO 1 US w/SpOol •••• $CAlL 
WOWRITER 12aw.w.' " .... "'~,~5 

Sl' llSADSHRfrrl'i 
EPV~ MULl1PI.AN .. " ..... __ m,1I5 
PER~ECT CALC ....... _ ." ... _ $CAlL 
POC~ET PL}..NN ER 12ft $CAI.l 
SWIFlCALC 12&w/lOwayl" '-'9.115 

OATA ll.>J!ES 
CONSULT...,...,. _ .. _ ... __ J.3US 
DATE ),WU,GER 128 ... _ ...• " SCAll 
PERfECTFl.ER _.,, __ ,_ $CAlL 
POCKET FUR IU ..... $CAll 
P!lOFLE 128 , __ ._. __ S5U~ 
SUPER8ASE 128 . __ . ___ $CAlL 

Ml5C.12l1 SQf"IWARE 
A MItIi:I ~_VO\'IIgIng _. 53." BlJOOV 1~8 •• _ __ '-'2.85 
C POWER """' _ ____ 1$ 15 

OESK LWlAGEA 1:1 __ . U..IIS 
1 .... IhIC'28 ____ lUllS 
V\L\STAR 128 SCAlL 
MACH 128 . $3U5 
MATRIX ""'" f'fo9,P,,,,,,, _ $.01.115 
PARTNER 128 »4.115 
PEI\SONAI.ACCT.I28 . U..IIS 
SYlVIA PORTER'S ""-* _____ »4.11S 

ONLY $169.95 
~1udH GEOS' 0u0ntNm Un!< 

1541C CISK CRIVE .•... $CALL 
1802C MONITOR ........ $CALL 

Software orders over $50.00 will be 
shipped FEDERAL EXPRESS(yes, even 
with these prices) 
You OII~ pay TCP S 11. ""a,d 
"'"'ppng clla ,1I'! 01 $of 00 pet' 0<1"',. ~ 
Tn,. oN~, . 'SO •• "a "" pe'tp/IQ'~ls 
."" IcclUO/l{t1 y""", B pouf'ldS 
Oro:Jets . " ..... ng ~!0I0 " 00 AM oo-r 

Computerized order entry, processing 
and status allow TCP to serve you 
faster and ~~~_,--::-; 

CALL TOLL FREE 1·800·468·9044 tcp 



The geoFaint drawing environment.

Tool icons are at the left of the working

area. The tool being used to draw the

white rectangle displays precise mea

surements at the bottom of the screen.

geoPaint's pixel edit option enables the

artist to magnify any section of a design

for precise detail work. Note the small
status window (tower right) which indi

cates the working area's position in the
document.

other schoolwork that much nicer-

looking gives students more pride

in their work."

A Similar System

For Hundreds Less
GEOS comes bundled with the new

Commodore 64C computer, or can

be purchased separately for $59.95.

At that price, you wouldn't expect it

to offer the same speed and capabil

ities as those systems costing ten

times more.

But De Frisco and his team of

engineers encountered less trouble

than might have been expected,

given the limited memory of the

Commodore 64, "As far as the

Commodore product itself, the mi

croprocessor is pretty well suited

for this type of application, because

it can very efficiently move infor

mation around within the memory

of the computer," he says. "Even

though it runs at a lower clock

speed and is so much less expensive

than some of the other machines

28 COMPUTED Gazetto March 19B7

that are available, when you actual

ly sit down and figure out how long

it takes to move information

around the computer, it's not that

much slower than some of the other

machines out there. Through a

number of optimizations—looking

at the capabilities of the micro

processor—we were able to get rea

sonable performance out of the

machine where it hadn't really

been gotten before."

For the paint documents, the

GEOS design team wanted to main

tain as great a resolution as possi-

ble. So they used the high-

resolution graphics mode available

on the Commodore, which doesn't

allow you to specify one color for

each pixel on the screen, but speci

fies color for every 8 X 8-pixel grid.

Another problem with creating

graphics on the Commodore 64 is

the memory limitation. On the

Macintosh, for instance, you have
half a megabyte, a megabyte, or

more, to use for data and program

space. On the 64, you have at most

64K. So the design team spent a lot

of time compacting the code and

making it more efficient, often de

veloping fairly exotic representa

tions for the data. Memory

continues to be a problem with

some of the more intricate GEOS

applications currently under devel

opment. But De Frisco is looking to

the RAM-expansion cartridge

planned for the 64 by Commodore

as one of the biggest performance

boosts for the machine.

Printing out high-resolution

graphics is another problem. Inex

pensive dot-matrix printers are ca

pable of printing rather rough

graphic representations, not like

some of the crisp drawings that can

be viewed on the screen. As one so

lution, documents created using

GEOS can be uploaded through

QuantumLink, the Commodore-

specific online news and infor

mation network; printed on a laser

writer at Berkeley Softworks; and

then mailed back to the user.

Does De Frisco think the

graphics capabilities of the 64 have

been stretched to the limit by the

development of such tools as

GEOS1 "I'd say so. We've pored

over our code many times trying to

find ways to optimize the way it

works," he says. "The Commodore

has set video modes, and as far as

Using the Commodore 64 with a Fieri-

draw Light Pen from Inkwell Systems,

many professionals are getting results

similar to those previously obtainable

only from expensive high-end graphics

workstations.

the quality on the screen, it can only

be as good as the video modes

allow you. The parameters for that

include the resolution and color ca

pability of the different modes. As I

said, we chose the highest resolu

tion mode, so I think the quality of

the images on the screen in the dif

ferent GEOS programs is as high as

it could be."

Five years ago, the designers of

the Commodore 64 could scarcely

have envisioned a graphics-based

system such as GEOS being used on

their newborn computer. In fact,

many of the computer games, paint

programs, and design packages that

have emerged over the last year or

so for the 64 have established new

standards of excellence for the ma

chine. And, for now, there seems to

be no reason to assume those ad

vances will stop. a

Tile geoPaint drawillg tIIvironmenJ. 
Tool icons are at the left of tile working 
area. The tool being used 10 draw lire 
white rectangle displays precise mea
suremellJs at the bottom of Ihe screen. 

ge~Paint 's pixel edit optioll enables the 
artIst to magllify any sectloll of a design 
for precise deta il work. Note the smail 
status willdow (lower right) which indi
cales Ihe working area's position in the 
documellt. 

other schoolwork that much nicer
looking gives students more pride 
in their work." 

A Similar System 
For Hundreds Less 
GEOS comes bundled with the new 
Commodore 64C computer, or can 
be purchased separately for $59.95. 
At that price, you wouldn't expect it 
~~ offer the same speed and capabil-
1!les as those systems costing ten 
hmes more. 

But De Frisco and his team of 
engineers encountered less trouble 
t~an might have been expected, 
gIVen the limited memory of the 
Commodore 64. "As far as the 
Commodore product itself, the mi
croprocessor is pretty well suited 
for this type of application, because 
it can very efficiently move infor
mation around within the memory 
of the computer," he says. "Even 
though it runs at a lower clock 
speed and is so much less expensive 
than some of the other machines 
28 COMPUTEr, Gazelle March 1987 

that are available, when you actual
~y sit down and figure out how long 
It takes to mo ve informati o n 
around the computer, it's not that 
much slower than some of the other 
machines out there. Throu gh a 
number of o~ti.~iza tions-looking 
at the capablhlies of the micro
processor-we were able to get rea
sonable performance out of the 
machine whe're it hadn 't really 
been gotten before." 

For the paint documents, the 
GEOS design team wanted to main
tain as great a resolution as possi
ble. So they used the high 
resolution graphics mode available 
on the Commodore, which doesn't 
allow you to specify one color for 
e.ach pixel on the screen, but speci
fies color for every 8 X 8-pixel grid. 

Another problem with creating 
graphics on the Commodore 64 is 
the memory limitation . On the 
Macintosh, for instance, you have 
half a megabyte, a megabyte, or 
more, to use for data and program 
space. On the 64, you have at most 
64K. So the design team spent a lot 
of time compacting the code and 
making it more efficient, often de
veloping fairly exotic representa 
t ion.s for the data. Memory 
conl1nues to be a problem ~ith 
some of the more intricate GEOS 
applications currently under devel
opment. But De Frisco is looking to 
the RAM-expansion ca rtrid ge 
planned for the 64 by Commodore 
as one of the biggest performance 
boosts for the machine. 

Printing out high-reso lution 
graphics is another problem. Inex
pensive dot-matrix printers are ca
pable of printing rat he r rough 
graphic representations, not like 
some of the crisp drawings that can 
be viewed on the screen . As one so
lution, documents created using 
GEOS can be uploaded through 
QuantumLink, the Commodore
specific online news and infor
mation network; printed on a laser 
writer at Berkeley Softworks; and 
then mailed back to the user. 

Doe s De Frisco thi nk the 
graphics capabilities of the 64 have 
been stretched to the limit by the 
development of such tools as 
GEOS? ''I'd say so. We've pored 
over our code many times trying to 
find ways to optimize the way it 
works," he says. "The Commodore 
has set video modes, and ijS far as 

0-:" ,·""U· .... ':1: ••• , .. 
TO ...... N -~ 
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Using the Commodore 64 with a Flexi
draw Light Pen from Inkwell Systems, 
many professionals are getting results 
similar to those previously obtainable 
only /ron.1 erpensive high-end graphics 
workstat IOns . 

the quality on the screen, it can only 
be as good as the video modes 
allow you. The parameters for that 
include the resolution and color ca
pability of the different modes. As I 
said, we chose the highest resolu
tion. mode, so I think the quality of 
the Images on the screen in the dif
ferent GEOS programs is as high as 
it could be." 

Five years ago, the designers of 
the Commodore 64 could scarcely 
have envisioned a graphics-based 
system such as GEOS being used on 
their newborn computer. In fact, 
many of the computer games, paint 
programs, and design packages that 
have emerged over the last year or 
so for the 64 have established new 
standards of excellence for the ma
chine. And, for now, there seems to 
be no reason to assume those ad
va nces win stop. _ 



THESE TWO WARGAMES
CAN KEEP YOU HAPPY.

On diskette /<"■

18KAPPU. //

Series, AIM

(8-bit) anil

CM/128 SW

FOREVER.

On diskette for

tSK ATAJtr" 8-bit

Home Computers and

COMMODORE (h 128".

$29-95

Forever is a long time. And

that's about liow long ihese two

extraordinary wargames can keep

you entertained. How? By letting

you create an infinite number of

scenarios, they literally provide

you witli an endless supply <>[

differem games.

ffiUtGAME CONSTRUCTION SET*

allow you to design your own war-

games, draw your own battlemaps,

and create soldiers and scenarios

that are limited only hy your

imagination. You can chooSG four

levels of scale, from tactical man-

to-man combat to large-scale

strategic campaigns. Endow your

fighting men and machines with

such attributes as unit type,

weapon type and firepower, move

ment ami strength points.

This refreshingly different game

(lives you t!ie unique opportunity

to create battles from any period

in military history, from Ancient

wars witli spears and catapults to

modem conflicts using advanced

missiles and tanks. You can also

engage in sword-and-sorcercy

fantasy adventures or fight science-

fiction battles.

If you don't want to make up

your own scenarios, we've provided

eight ready-to-play games (five

solitaire, three 2-player). And even

these can he modified if you want!

'" is the ultimate tactical

game of naval surface combat In

the I'adfic, from I9hI to 1945. You

can re-enact actual battles using

real ships fighting under historical

conditions, or create an unlimited

number of hypothetical surface

battles by modifying ship data and

drawing your own maps.

Choose from 79 classes of war-

ships from the Allied and Japanese

fleet of battleships, cruisers, des

troyers and transports. Each ship

comes historically rated for a host

of specifications, all of which can

lie altered to suit your liking.

Whether you play the scen

arios we've provided ot create your

own. you are guaranteed the "fee!"

of real battle. You set the course

and speed, fire torpedoes and

select targets for individual ships

or for a whole division.

During combat, the computer

keeps track of evety single shell

hit! It calculates damage based on

such variables as armor strength,

location of hit, and penetration

ability of each shell. Collisions,

flooding, fire, and damage to the

bridge, rudder, engines, radar and

electrical systems are all pan of

this incredibly detailed simulation.

We can go on and on about the

flexibility, features and challenges

these exciting games have to offer,

liut when we said "forever" in the

headline, we meant playing, not

reading! To find the closest thing

to eternal happiness in wargaming,

check out these two games at your

local computer/software or game

store today!

ii iIi.ti- .in' in> convenient Motes near

you, VIM ind M.Mn< '.ml holders can

order hy callinR toll-free 800443-010,

xii'i. To mder by null, send your cluck

id- Strategic SimulaUuus, Inc.. 104b

N. Rengswrff Avc, Mountain View, CA

94043. He sure in specify the computer

Nil,n.ii of the game. California residents,

please add applicable sales tax.

Add S2.0O m your order for shipping

and handling. Allow-4-6 nreks for ddivciy.

in ihe Contbenul I) S, UP.S. Blue service

(Taster shipping lime} it available luSini

■.!■!■ ■ Arm! j/.l 06VI '- me i , :. i.u.h at H |. ■

I inii,.uli-i IiiC-, 'I ii I ■■ i ,111 ii i..| I ■ I'. i i.

Lit!, mpectwfy

STRATEGIC SIMULATIONS, INC. All rlglns reserved

THESE TWO WARGAMES 
CAN KEEP YOU HAPPY. 

(hi (IiJl.~,'/I,' fl" 
mA- .~n/'" If·blt 
f{Qm,' Om,/mrt>n ,/lid 
CTlIf.lfOl)(I/U iW I!Jr 
S29.9'i 

FOI\.'\'Cr Is a long Ilmc. And 
that's about how long these l\\U 

extr.l.ordinaJ)' ~'Jrg:unes can keep 
you entertlined. lIow? By letting 
you (n.."le an infinite number of 
scenarios, Ihey liCCrJlly provide 
you \\1th an endless sU]lp ly of 
different games. 

\lAKG."-'I E CO\:,TRl c no, SET" 
allows ),ou to design your 0\\11 war
games. draw your 0 .... 11 bauJemaps, 
and Crc:lte soldiers and SCl'llarios 
thaI :l.rc limited only by your 
imagination. You can choose (our 
levels of sc2Ic, from (anial man
to·m3n combat to brge-scale 
strategic C',lJllpaigns. Endow your 
fighting men and machines \lith 
such attributes as unit type, 
lI.'e:lpon type alld firepower. mO\'~ 
menl and strength points, 

This rcl'rcshlngty different game 
gi\'CS you the unique opportunlt)' 
to create h:l.ules from an)' period 
in mlll t:uy hiStory, from Ancient 

FOREVER. 
""011'5 .... ; Ih spears and calapuhs 10 
modem cunDicts using adl':ulced 
missiles and tanks. You can also 
engage in sword·and·sorcercy 
(a11l:l5)' adventures or flghl science' 
flctlon Ir.tlllcs, 

I( )'uu don'l \1".1111 10 make up 
)'our 0\111 scenarios. WC'I'C prolidl'tl 
eighl n::WY' lo-ptay games (live 
solilaire, three 2-plarer). And C\'efl 

these can be modified if )'Ou Yi:ml! 

\\ARSIIIl'~ is the ultimate tactical 
g:ame of Il:Il".ll surface combat in 
the PadDc, from 19-11 10 19·d . You 
can re-en:tct actual balltes using 
re:U ships flghting under hlslorical 
conditions, or create an unlimited 
number of hypothetical surface 
baliit's by mOdifying ship dau and 
drJ\\ing rour 01\1\ maps. 

Choose from ; 9 classes of \1,:11' 

ships from the Allied and Japanese 
8L~1 of banleships, cruiSers, des
!ro)'crs and trnJSports, Each ship 
('Urnes historicall), r~ted for a host 
of speriflcations. all of which can 
be aJwrctl to sui t ),our liking, 

Whether YUIi pb)' thc scen· 
arios wc'l'e prol'idL'tI or create rour 
O\m, )'OU:LtC guar.Ultecd the "feel" 
of red battle. You set the course 
and speed, fU'C torpedoes and 
select urgets (or indhidual ships 
or for a \l1LOle dhision. 

Ouring combat. the computer 
keeps tr.l.ck of t'l't'ry single shell 
hit l It C21culates damage based on 
such variables as amIne strength, 
location of hit, and penetration 
abHlt)' of each shell. Collisions, 
flooding. flrc, and damage to the 
bridge, rudder. engines. r.l.dar and 
electriC21 S}'Stems arc all pan of 

Oil di.J.:t'II., fur 
-18K .IPPU- II 
Snit .... . If. IHI 

IH·h,11 jlml 
C·M 1M $'i" .9'i 

this incredJhly detailed simulation. 

We can go on :md on about the 
flexibility, features :md challenges 
these exciting games ha\'e to offer. 
Uut when we said " forever" in the 
headline, we meant playing, nol 
readlngl To flnd the closest thing 
to clem:tl happiness in \\':lIgaffilng, 
check out these two games at your 
local computetlsoftl\-ate or game 
store t0d2y! 

If !bmut' no fI,II1l"t'!1ienl ~\I)1'eII near 
l'Qu. \1S.~ :wi Mi\SI~!C1rd holders (111 

oNtf by ~ lol-)w 8OO-44j-0I0. 
J{jj5. To onkT by nWl. St'Ild)'OUf cbel:k 
10: Sinlegir Slmublions, JIIf., 1046 
S. Rengslorff All'-, Mountain ' "It'\\'. CA 
9-1043. Be lure 10 ~pcdfy !be computer 
formal of lite galliC. C:UJfom~ ~denu. 
pIc;I.sf 1I\d 1ppllcable SlIes IU. 

Add $!.(IO 10 11,IUf order for .shIppI"3 
:wi h~ ..u.....,,-6 -.Msfordtlivny. 
In tile COntintnla1 Us.. u p.s. 8111e Ift>"lct' 

(wterihlppl",II_) 1s1\~for~.OO. 

........ ..... IOd VIH ' l lII ... ..-bol ...... 
0-,....10<. ".n.Io<~ IIId c-.doft_ 

~.-
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A Buyer's Guide To

Commodore Graphics

Programs
The Commodore 64 has never lacked for programs that take

advantage of the computer's graphics power and versatility.

Listed below is a brief buyer's guide to a variety of paint,

animation, design, drawing, and specialized print programs

for the 64.

Blazing Paddles

Baudville

1001 Medical Park Dr., SE

Grand Rapids, MI 49506

$34.95

A drawing and painting program that

lets you mix colors to create over 200

textured hues. Includes airbrushing,

ovals, lines, a zoom feature, editing

with pixels, and a variety of brushes,

text fonts, and predrawn shapes.

Cadpak-64 or -128

Abacus Software

P.O. Box 7219

Grand Rapids, MI 49510

$39.95 (64 version)

$59.95 (128 version)
A computer-aided design (CAD) pack

age for creating high-resolution pic

tures and graphic designs. Draw and

edit pictures, drawings, or layouts.

Other features include dimensioning,

zoom, color-fill, and printout

capabilities.

Certificate Maker

Springboard Software

7808 Creekridge Circle

Minneapolis, MN 55435

$49.95

A design and printing program that

lets you create more than 200 awards

and certificates for schools, clubs,

businesses, and other uses. Certifi

cates can be personalized, designed,

and printed out. A variety of stickers

arc included.
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Chartpqk-64 or -128

Abacus Software

P.O. Box 7219

Grand Rapids, MI 49510

$39.95

A drawing program with which to de

sign, draw, edit, and print pie, bar,

and line charts or scatter graphs. It

also calculates and inserts statistics

such as the mean, regression, and

least squares into the charts.

ColorMe: The Computer

Coloring Kit

Mindscape

3444 Dundee Rd.

Northbrook, IL 60062

$29.95

$9.95 (optional picture disks)

$9.95 (ColorMe Supply Box)

This introductory drawing package

lets children ages four and up practice

freehand drawing and coloring, or

cutting and pasting predrawn pictures.

Text can be added, and the finished

product can be printed out. Optional

picture disks feature Rainbow Brite,

Shirt Tales, Tiuk! Tank!, and Hugga

Bunch. The ColorMe Supply Box con

tains buttons, colored printing paper,

and adhesive-backed paper for mak

ing stickers.

Desk Pack J

Berkeley Softworks

2150 Shattuck Ave.

Berkeley, CA 94704

$34.95
The Graphics Grabber portion of this

desktop utility package copies graph

ics from clip-art galleries like Print

Shop, Print Master, and Newsroom for

use with geoWrite and geoPaint (from

GEOS).

Doodle

Crystal Rose Software

109 S. Los Robles

Pasadena, CA 91101

$39.95
A color drawing program for the

Commodore 64 that works in true

high resolution.

Flexidraw Light Pen

Graphics, Version 5

Inkwell Systems

P.O. Box 8152 MB 290

7677 Ronson Rd. #210

San Diego, CA 92138

$149.95; upgrade $12.95

An advanced graphics and light-pen

package that includes shapes, fonts,

and drawing enhancements.

A Buyer's Guide To 
Commodore Graphics 

Programs 
The Commodore 64 has never lacked for programs tllat take 
adVQfltage of tile computer's graphics power and versatility. 
Lisled below is a brief buyer's gil ide 10 a variely of paill l, 
allimation, design, drawing, and specialized print programs 
for '''e 64. 

Blazillg Paddles 
Baudville 
1001 Medical Park Dr., SE 
Grand Rapids, MI 49506 
$34.95 
A drawing and painting program that 
lets you mix colors to create over 200 
textured hues. Indudes airbrushing.. 
ovals, lines. i'I zoom feature. editing 
with pixels. and a variety of brushes, 
lext fonts, and predrawn shapes. 

Cadpak-64 or -128 

Abacus Software 
P.O. Box 7219 
Grand Rapids, MI 49510 
$39.95 (64 version) 
$59.95 (128 version) 
A computer-aided design (CAD) pack
age for creating high-resolution pic
tures and graphic designs. Draw and 
edit pictures, d rawings, or layouts. 
Other features include dimensioning, 
zoom, color-fill. and printout 
capabilities. 

Certificate Maker 
Springboard Software 
7808 Creekridge Circle 
Minneapolis, MN 55435 
$49.95 
A design and printing program that 
lets you create more than 200 awards 
and certificates for schools, clubs, 
bUSinesses, and other uses. Certifi
cates can be personalized, designed, 
and printed out. A vllriety of stickers 
lire included. 

30 COMPUTE/', Gazelle March 19117 

Chartpak-64 or -128 

Abacus Software 
P.O. Box 7219 
Grand Rapids, MI 49510 
$39.95 
A drawing program with which to de
sign, draw, edit, and print pie, bar, 
and line charts or scatter graphs. It 
also calculates and inserts statistics 
such as the mean, regression, and 
least squares into the charts. 

ColorMe: The Comp"ter 
Colorillg Kit 
Mindscape 
3444 Dundee Rd. 
Northbrook, IL 60062 
$29.95 
$9.95 (optional picture disks) 
$9.95 (ColorMe Supply Box) 
This introductory drawing package 
leIS children agcs lour and up practlre 
freehand drawing and coloring, or 
cutting and pasting predrawn pictures. 
T~t can be added, and the finished 
product can be printed out. Optional 
picture disks feature Rainbow Brit~, 
Shirt Tal~s, TinkI TonkI, and Hugga 
Bunch. The ColorMe Supply Box con
tains buttons, colored printing paper, 
and adhesive-backed paper for mak
ing stickers. 

Desk Pack I 
Berkeley Softworks 
2150 Shattuck Ave. 
Berkeley, CA 94704 
$34.95 
The Graphics Grabber portion of this 
desktop utility package copies graph
ics from clip-art galleries like Print 
SJtap, Prillt Master, and Ntwsroom for 
use with geoWrite and geoPaint (from 
GEOS). 

Doodle 
Crysta l Rose Softwa re 
109 S. Los Robles 
Pasadena, CA 91101 
$39.95 
A color d rawing program for the 
Commodore 64 that works in true 
high resolution. 

Flexidraw Light Pell 
Graphics, Versioll 5 
Inkwell Systems 
P.O. Box 8152 MB 290 
7677 Ronson Rd. #210 
San Diego, CA 92138 
$]49,95; upgrade $12.95 
An ndvanred graphics and light-pen 
package that includes shapes, fonts, 
and draWing enhancements. 



Flexifont

Inkwell Systems

P.O. Box 8152 MB 290

7677 Ronson Rd. #210

San Diego, CA 92138

$29.95
A font- and character-generating

package to use with the Flexidraw

Light Pen that contains 33 letter styles

and has custom lettering and editing

capabilities.

Fontpak I

Berkeley Softworks

2150 Shattuck Ave.

Berkeley, CA 94704

$29.95

Twenty fonts to incorporate into

documents created using GEOS for the

Commodore 64.

geoPaint

Berkeley Softworks

2150 Shattuck Ave.

Berkeley, CA 94704

$59.95 (for GEOS)
A full-featured, advanced color draw

ing and painting program that is part

of the total GEOS package.

Graphics Expander,

Volume 1

Springboard Software

7808 Creekridge Circle

Minneapolis, MN 55435

$34.95

More than 300 graphics symbols to

add to Brflderbund's The Print Shop

and Unison World's PrintMaster. In

cludes drawing and editing tools as

well as text capabilities.

The Graphics Magician

Junior

Polarware/Penguin Software

830 Fourth Ave., P.O. Box 311

Geneva, IL 60134

$19.95

A painting program with a 256-item

palette and 100 brush sizes and pat

terns that lets you combine colors into

patterns and checkerboards. No print

capabilities.

The Graphics Magician

Painter

Polarware/Penguin Software

830 Fourth Ave., P.O. Box 311

Geneva, IL 60134

$24.95

A color drawing and paint program

for the Commodore 64.

Graphics Scrapbook

Epyx

600 Galveston Dr.

P.O. Box 8020

Redwood City, CA 94063

$19.95

A series of specialized graphics disks

compatible with Breiderbund's The

Print Shop and Unison World's

PrintMaster. The first two units in the

series are Chapter I: Sports and Chap~

ter U: Off the Wall.

Graph Now

Supra

1133 Commercial Way

Albany, OR 97321

$19.95

A graphics and chart-generator pro

gram. The graphics are created with

Paint Now, which is included in the

package.

Mr. Pixel's Programming

Paint Set

Mindscape

3444 Dundee Rd.

Northbrook, IL 60062

$9.95
An introductory drawing program for

children in grades 3-7. Requires a

joystick.

MovieMaker

Interactive Picture Systems

distributed by Electronic Arts

1820 Gateway Dr.

San Mateo, CA 94404

$34.95

A graphics program that lets you cre

ate animated movies by drawing pic

tures and then animating them into

sequences.

The Newsroom

Springboard Software

7808 Creekridge Circle

Minneapolis, MN 55435

$49.95

A popular specialized printing pro

gram for creation of newspapers and

newsletters, mixing text and graphics.

Newsroom Clip Art

Collection

Springboard Software

7808 Creekridge Circle

Minneapolis, MN 55435

$29.95 (Volume 1)

$39.95 (Volume 2)

Additional clip art to use with The

Newsroom. Graphics featuring every

thing from sports and famous people

to religious symbols and animals. Vol

ume 2 contains business-type clip art

for medical, retail, office, and other

applications.

PrintMaster

Unison World

2150 Shattuck Ave., Suite 902

Berkeley, CA 94704

$34.95

A collection of 111 ready-made

graphics symbols plus 11 background

patterns and 8 type fonts. Use the

graphics and text editors to create and

print your own designs.

The Print Shop

Braderbund

17 Paul Dr.

San Rafael, CA 94903

$44.95
A popular graphics program for auto

matically designing and printing

greeting cards, stationery, and ban

ners. Additional graphics libraries are

available for use with the main

program.

The Print Shop Graphics

Library

Broderbund

17 Paul Dr.

San Rafael, CA 94903

$24.95

A collection of ready-to-use graphics

images, fonts, and borders for use

with The Print Shop. Various editions

are available, including a special holi

day edition which features holiday

designs.

Rainbow Painter

Springboard Software

7808 Creekridge Circle

Minneapolis, MN 55435

$34.95

Ten categories of line drawings, 50

different brushes, and thousands of

color patterns to help children ages

4-10 develop motor skills while

drawing and painting.
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Flexifollt 
Inkwell Systems 
P.O. Box 8152 MB 290 
7677 Ronson Rd. #210 
San Diego, CA 92138 
$29.95 
A font· and character-generating 
package to use with the Flexidraw 
Light Pen that contains 33 letter styles 
and has custom lettering and editing 
capabilities. 

FOlltpak I 
Berkeley So!tworks 
2150 Shattuck Ave. 
Berkeley, CA 94704 
$29.95 
Twenty fonts 10 incorporate into 
documents created using GEOS for the 
Commodore 64. 

geoPaill t 
Berkeley Softworks 
2150 Shattuck Ave. 
Berkeley, CA 94704 
$59.95 ((0< CEOS) 
A {ull·featured, advanced color draw
Ing and painting program that is part 
of the tolal GEOS package. 

Graphics Expa"der, 
Volume 1 
Springboard Software 
7808 Creekridge Circle 
Minneapolis, MN 55435 
$34.95 
More than 300 graphics symbols to 
add to Br0derbund's Tire Priut Shop 
and Unison World's Prill/Master. In
cludes drawing and editing tools as 
well as text capabilities. 

The Graphics Mag ician 
Junior 
Polarware/Penguin Software 
830 Fourth Ave., P.O. Box 311 
Geneva, IL 60134 
$19.95 
A painting program with Q 256-item 
palette and 100 brush sizes and pat
terns that lets you combine colors into 
patterns and ch«kerboards. No print 
capabilities. 

The Graphics Magicia" 
Painter 
Polarware/Penguin Software 
830 Fourth Ave., P.O. Box 311 
Geneva, IL 60134 
$24.95 
A color drawing and paint progra m 
for the Commodore 64. 

Graphics Scrapbook 
Epyx 
600 Galveston Dr. 
P.O. Box 8020 
Redwood City, CA 94063 
$19.95 
A series of specialized graphics dis k, 
compatible with Br0derbund's The 
Print Shop and Unison World's 
PrintMlIsler. The first two units in t h' 

p-series are Chllpter I: Sports and Cha 
ler Il: Off the Wall. 

Graph Nuw 
Supra 
1133 Commercial Way 
Albany. OR 97321 
$19.95 
A graphics and chart-generator pro 
gram. The graphics are created wit h , Paint Nuw, which is included in th 
package. 

Mr_ Pixel's Programming 
Paint Set 
Mindscape 
3444 Dundee Rd. 
Northbrook, IL 60062 
$9.95 
An introductory drawing program 
children in grades 3-7. Requires a 
joystick. 

MovieMaker 
Interactive Picture Systems 
distributed by Electronic Arts 
1820 Gateway Dr. 
San Mateo, CA 94404 
$34.95 
A graphics program that lets you ae,

o 
ate animated movies by drawing pi 
tures and then animating them int 
sequences. 

The Newsroom 
Springboard Software 
7808 Creekridge Circle 
Minneapolis, MN 55435 
$49.95 
A popular specialized printing pro-
gram for creation of newspapers an 
newsletters, mixing text and graphl 

d 
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Newsroom Clip A rt 
Collection 
Springboard Software 
7808 Creekridge Circle 
Minneapolis, MN 55435 
$29.95 (Volume 1) 
$39.95 (Volum, 2) 
Additional clip art to use v.rith The 
Ntwsroom. Graphics featuring every
thing fro m sports and famous people 
to religiOUS symbols and animals. Vol
ume 2 contains business-type clip art 
for medical, retail. office, and other 
applications. 

Prill tMaster 
Unison World 
2150 Shattuck Ave., Suite 902 
Berkeley, CA 94704 
$34.95 
A collection of 111 ready-made 
graphics symbols plus 11 background 
patterns and 8 type (onts. Use the 
graphiCS and text editors to create and 
print your own designs. 

Tlte Prill t Shop 
Br0derbund 
17 Pau l Dr. 
San Rafael. CA 94903 
544.95 
A popular graphics program for auto
matically designing and printing 
greeting cards, stationery, and ban
ners. Additional graphics libraries are 
available for use with the main 
program. 

The Prillt Shop Graphics 
Library 
Br0derbund 
17 Paul Dr. 
San Rafael, CA 94903 
524.95 
A collection of ready-to-use graphics 
images, fonts, and borders for use 
with Tht Prilll Shop. Various editions 
are aVlliiable, including a special holi
do.y edition which features holiday 
designs. 

RaillbO'W Paill ter 
Springboard Software 
7808 Creekridge Circle 
Minneapolis, MN 55435 
$34.95 
Ten categories of line drawings, 50 
different brushes, and thousands of 
color patterns to help children ages 
4-10 develop motor skills while 
drawing and painting. 
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Since 1981

Lyco Computer
Marketing & Consultants

MasterCard

Rl>ti-Fro» Policy; • pncos shorn 4% cash

Uiscouni. arkf4% lor credit ca rd s • APO. FPQ,

miornalional: add £5 plus 3% lor priori[y mail

• 4-week clearance required on personal

checks ■ compalatnlity no! guaranteed

• rnfurn authorisation required • we

clwck lor crodJI card theft

Jomplete

COMMODORE: 128
System

■ Commodore 1902 A monitor

Commodore '571 Disk Drive

Commodore 128 Compute'

(90-day warranty]

Ireo. $789)

128 Computer 1245

1571 Disk Dnva $Z39

MC Computer $175

IM1 CDiskOrivfl 1175

$289

IB02Monttor... $215

,5109.95

1750HAM $169.95

Somltl E nhanccr 2000 (C-64) SI 49

IndusGTC&fDrrvB $179

C-135OMOUS8 $39

GEOS SCALL

Purcnase orders accepted irom educational

. Also, askacouT volume discounts

Lyco Computer is one of the oldest and most established computer suppliers in

America. Because we are dedicated to satisfying every customer, we have

earned our reputation as the best in the business. And, our six years of

experience in computer mail-order is your assurance of knowledgeable

service and quality merchandise.

We fill 95% of all orders every month. Here's how: • lowest prices

anywhere • multimillion $ factory fresh inventory • courteous,

knowledgeable sales staff • 24-hour shipping on in-stock items

Plus: »free shipping in US on prepaid cash orders • no deposit on

C.O.D. orders • no sales tax outside PA • full manufacturers'

warranties apply • airfreight, UPS Blue/Red shipping available

Call Lyco Computer. See for yourself why so many customers

keep coming back to Lyco for the best prices, the most

complete inventory, and our fast and courteous service.

To order, call toll-free:

1-800-233-8760

InPenna.: 1-717-494-1030

Customer Service: /
1-717-494-1670

Or write: / #2*ysifc

Lyco Computer, Inc.

P.O. Box 5088 / i

Jersey Shore, PA 17740

1-800-233-8760

Lyco Computer 
Since 1981 

Marileting & Consultants 
~~ 

t;~c,~~: 'Ir 

Lyco Computer is one of the oldesl and most established computer suppliers in I~ Systems 
America. Because we are dedicated to satisfying every customer, we have 
earned our reputation as the best in the business. And, our six years of 
experience in computer mail-order is your assurance of knowledgeable 
service and quality merchandise. COMMODORE: 128 

• Commodore 1571 Di$I< onvo 
· CanmocIore 128 Compyter 

We fill 95% of all orders every month. Here's how: • lowest prices 
anywhere . multimillion S factory fresh inventory . courteous, 
knowledgeable sales staff. 24-hour shipping on in-slock items 

Plus:. free shipping in US on prepaid cash orders e no deposit on 
C.O.D. orders . no sales lax outside PA • full manufacturers' 
warranties apply . air freight , UPS Blue/Red shipping available 
Call Lyco Computer. See for yourself why so manycustomers 
keep coming back to Lyco for the best prices, the most 
complete inventory, and our fast and courteous service. 

~~ . !!;iiii; 

To order, ca ll toll-free : 
1-800-233-8760 
In Penna.: 1-717-494-1030 
Customer Service: 
1-717-494-1670 
Or write : 
Lyco Computer, Inc. 
P.O. Box 5088 
Jersey Shore. PA 17740 

Rlp·F," Policy : . price. snow 4% caSI1 

djscounl: .(1(1 4% !otered,1 ca.(!s . APO. FPO. 
inro"'.lional; acid 55 pkJs 3% lor priority mail 
• ~·_w ClGarance rllquired on personal 
dledlI . oompalabOily not gvaranleed 
• r01",n __ Ilabon required . we 

~ lor credol c.td lI>eft 

COMMODORE: 64C 
·~e61 C Cornpu!" 

• IStl C DrIve 

L . COMMODORE 
128~ .. 

1571 00sI0. ome .. __ . 
&IC Compvw , __ ._. 

lS.I COosio.Or .... ... _ 
1902 MonoIof, ,, ••• 

1902 Mor"IiIor .. .... . 
C· ' 7OO I28K RAM_ .... . 

HARDWAR E 

. ...... ,,_. __ , S2~9 
. .. __ . , . .sm 
.. •.• _ ...... ".$175 

...• ...$175 
.... , ... 5289 

".S215 
.. ,51 09.95 

1750 RAM ..... .... $169.95 
Cornlel ErtIar'IcI"tr 2OOOIC-04) ........ . $1.9 

IrIdo.I5GTC·64Onve"... . ...... ,$179 
C· l:15O Mouse..... • ........ $39 

GEOS. . .... ..$CALl 

f'ura\a5a or-. aa:epIed Irom 1Id\II:a1iDnal 
i-osvMions. Also. asIL atJouI vob"ne Ooso:lI.<1ISt 

1-800-233-8760 

(9!kI.1y"""" .... I\') 
1'''11. $789) 

$525 

I 



Vickie Blaker

Customer Service

Department Manager

"Our Customer Service

Department is one example

of how much Lyco Computer

cares about your satisfaction.

Everyday we talk to people

from all over the world, and

our goal with each person

who calls is to be as helpful,

efficient, and courteous as

possible. We're ready to find

the answers -- from questions

about the status of an order,

to warranties, to product

availability and price -- or

guide you lo someone who

can. And we're always

here to help you., .before,

during, and after your

purchase."

5-1/4 Diskettes

Maxell: / 3M:

SSDD S9 99 / SSDD
DSDD S'3 99 / DSDD.

Boms: / Ma«elh
ESDD $6.99 / ESDD

OSOD S7 5D / DSDD

SKC: / Verbatim:
SSCD $8.50 / SSDD

DSDD S9.6O / DSDD
DSHD S1895 / SKC.

Verbal! m: / SS0D-.
SSDD .59 99 / DSDD

DSDD S1299

3.5 Diskettes

Fc

Sport'

TassT

Trinity....

Transform

Microprose

FI5SmkeEag

Gunship

Kennedy Approach

■lei! Service

TopGunnef

Microleague:

Moo League Basebaa

General Manager

StatDisV

'S6 Team Di ;k _

Micro Leagje Wresil ng

Broderbund:

Print Shop

Pnnl Shop Companion

Graphic Library I, II, or III S

Kautoka SI;

Ban* St Writer S3S,

St rn logic SlmulotlonB:

Gemslnno Haaler £10.95

Gellysburg $36.95

Phantasis II S24.95

Road War 2000 S24 95

SMa«J ol Spnng S24.95

Wnatds Crotvn VM 95 / Jl
la< in ihe South Pkt«c $39 95 /

Wiirgamg Conslruction Sal $2195

Subloglc:

Flight Simulator II .,. S31 95

Jot StmuMor $25 95

Sjblogic Basaball.. 331.95

Sublogic Football S25.95

-aseDall Sisd.um DisK... . .S16.95 / "voraua

ScenetyJapan S1595 / W^slSnQ ■
Sconoiyil »6 S6995 / Firebird:

Seen

Destroye

Karate Ch.

Wovie Mons

Epyi

Apsnai Trilogy

oKtoym S22 95

Fastload $2295

Karalo Champ 517 95

Uultiplan $35 95

Voipol Utility Krt $21.95

WoiW Games , $22 95

Wiesllmg $2295

ColO5SUSlV.

Eire

Unison World:

An Ciliary 2

Prim

Vickie Blaker 
Customer Service 

Department Manager 

"Our Customer Service 
Department is one example 

of how much Lyco Computer 
cares about your satisfaction. 

Everyday we talk to people 
from all over the world, and 

our goal with each person 
who cans is to be as helpful , 

efficient, and courteous as 
possible. We're ready to find 

the answers -- from questions 
about the status of an order, 

to warranties, to product 
availability and price .. or 

guide you to someone who 
can. And we're always 
here to help you ... before, 
during, and after your 
purchase." 

~cr""·lIue : 
Mlcto League aaseo.a, 

Ger>etal "'ana;e< 
Sial D.sI<" 

Mcrn Laag"" \'/'estl"ll .. 

8roderbund: 

~,-
I'fII1I Shop Comp;lroon." 

G,op/lk: Ubrary I, II, or 111...., 

KatOloi<a" 
Il.,,,,, 5' 1'1"'01, 

SI,nIOllle SlmylnUons : 

, 
, .. , ... ,.511 

.S32, 

5-1 14 Diskettes 3.5 Diskettes GorMlooe H~3!~r .... "." __ ",,.$18,95 
Gen,soorg" . .... 536.95 

Ma • • II : 
5500 ... 

0500. 

8000.: 

""" OSOO 

SKC: 
5500". 

OSDD ... 
OSHO 

V.rI>IU", : 

",>0 
OSOO 

..... ",$9,99 
..... $12 99 

3M: 
=<> 

0$00 ... 

........... 106.99 

"" 
M. xell : 

SSDD, 

'''''' Ve-rbIollm: 
ssoo . . _ ... _ .. .-...... __ ...... ... _ ... , 

,$1 6.99 
.. $23 99 

.... .$1599 

'" " 
51699 

PlI,)ntJ Sl(I iI .$24.95 
Road \"Iar 2000, .. . .. ".$24.95 

Shard at $;><"'0 

l'I"ards Crown. . 
War.,me SoUln PX~tC 

WM03"''' ConslrllCliaf, s..t. 
SUbloglC: 

...... 524.95 

."."." .... 524.95 
,139.95 

52195 

'" ~ $2595 

S9.!>!> OSOO .. _ ......................... _ _ ..... _ .• .... ~._.,S24.99 

Ft.;n, s;,ru,b,or II 
JoI SornuI,,,,,, 

S<IbIo;c Ba_'l~ 

SI.:bIogoc F co:b.oJI 
easewa St30:um DIsI.. 

.$31.95 
........ 525.95 

EpVX: 

""'~. 
Kar;lteCIIo 

MoYie Mons' 

\Vomer Game! 
Worid Garnes 

1'Ites:inQ .. 

Fite-b/.d: 

$1 8.95 

.... $9.99 
$1 299 

SKC: 
SSOD. ___ ... ______ . __ ... 

DSDO ___ •.• 
Scenery ""pan 

Scenery _I · _8 

Epy x: -,
""'~. 
,~ 

Kara .. CNmp 
Mu~"pI.1n. 

Vorpol LUity K~ 
Wortd Games 

, •• ..$1695 

.S1595 

'''~ 

''''' "''' "''' $1195 
$35.95 

.52195 

= ." 
.52295 

-=" , .. 
Unison WofI<I : 

"'''-' Pmt l~ ... _ .. _, 



Firebird:

Colossus IV . $21.95

COMMODORE
SOFTWARE

AcCOSSi

Leader Board 524.95

Mach5 S23 9S

Mach.128 529 95

lOiti Framo $24 95

E.eculive Tournament $13 35

Tournamenl ■! $13 95

Triple Pack $14 95

Famous Courses-64 S16.95

Erne $'9 95

Pawn $2B.9S

Talking Teacher S2B.95

Traker $31.95

Hi Tech Ek press Ions:

Warn Wiin All Si 1 75

Card Wars $6 75

Mean Waia , $6.75

Pan, Ware ....$9.75

Unison World:

ArtGallen/ 1 or 2

Pnnl Master

..$15.95

$22.95

Aclivislorv

Poiai

Tilantc

Championship Baseball. ..

Championship Bjsketball

GSL Championship Foolcall...

u Maker

$2695

$New

.$22 95

$22.95

E22.95

....(24 95

[apple L
SOFTWAIlfc SOFTWARE

Hacker 2 .„. , 122 95

Labyraith $22 95

.ealher Goddesses _ 122.95

loonmisl S22.B5

sicStudo _ S22.95

I Horror P.cture Show 519 95

ibrary S1385

brary £13 95

is S22.95

..122.95

$22 95

" sai 95
52395

Triple Pack , S14.95

Actlvlalon:

Enchanter Tnlogy $49.75

Game Maker $31.75

Leather Goddesses $25.75

Te:rTi Paper. ., ..$35.75

Championship Basketball $26.95

Champion &hlp Goil $New

Mlcropro to:

Crusade in Europo $24 95

Decision in Desert $20.95

-15 Sinks Eagle.. - $22.9

Siiem Semes.. $22.95

Access:

Lender Board $24.95

Tournament #1 . $t4 95

Bo/rowed Time S26 9S

C h am pionship Basketball ,$26 95

Championship Got $32 95

Hacker $26 95

H3Cker2 $29.95

Lealhor Goddesses $23.95

Lime People $29 95

Mindshddow S2G 95

Moonrrvsl $23 95

Music Studio $35 95

522 95

$24 95

$24 95

S15.95

S13.95

SNew

-S25 75

Microieague:

$25.95

S25.95

Stal DC*, $16 95

86 Team Disk ,......$14.95

BrodcrPund:

Airheart (22.75

AnclontArtotWai. . ., $2575

$30.75

PnnlShopCompanion $25.75

Carmen San Diego jUSA| S28.75

On Balance S62.75

Bank SI Writer (12SK) $43.75

Strategic Slmutalfons-

iitiogruppo $38 95

Colonial Conquest $25 95

GnllyEbiKO $35.95

Pluintnsio II $25.95

Shard oi Spring $25.95

Wizards Down „ $25 95

Sublogic:

Shanghai _,. S2695

Tass Times. $26.95

Strategic Simulations:

Sompulpr Baseball $24.95

Subloglc:

Simulator I $32 95

Epyi:

Apshuil Trilogy S22.95

Rogue $22 95

Winter Games $22.95

S28 95

Firebird:

Pawn

Unison World.

Print Maslw $24 95

Art Gallery 1 or 2 ... SIB 95

$22.95

$23.95

np $23 95

r S23.95

$23 95

$23 95

$23 95

Pebole Beach $32 95

Ponai S2B95

hsmpionshia Basnetbaii $2695

Ballyhoo $25 75

Enchnniw Tnlogy $49 75

Epy<:

ApshaiTnlogy. $24.75

Destroyer 524 75

Karale Champ $19 75

Movie Monsler. $24 75

Rogue $19.75

Winter Games 124.75

World Games $24.75

Strategic Simulations:

Baffle ot Antetiem $38.75

Computer Baseball „ .$14.95

Gettysburg _ _ sib 75

nighls m Desert $25.75

Shard oi Spnng $25 75

Subloglc:

Jel Simulator $34.75

Scenery Japan $15 95

Leaihor Goddesses.. ,.$25 75

Moonmist $25 75

Music Studio $32 75

MicroproSe:

n'iicl m Vietnam 525 75

Scenery San Fianclsco $15.95

Scenery #1 -»B $69.95

Broderbunti:

Ancient Art or War S2B.95

Pnnt Shop. $37.75

, S19 95

. ...$25.95

Crusade in Eu'OOe _ $25 75

$25 95 / Deostin m Doien $25.7S
$22 95 / F-15S»ikoEagl» $21.75

SilontServM» S2175

Micro league:

Pnnl Shop Companion .J31.75

Giapnic Library I a- II $21.75

Karaioka S21.75

Toy Shop $39.95

Bank SI. Wnler S49 95

Micro League Basubflll $25.95

General Manager S25 95

Slat Disk . .$16 95

■96 Team Dish. $14 95

Unison World:

An Gallery 2 $16.95

News Master S55 75

Pnnl Mastei $36.75

We slock over

5000 lilies ol

software. If ll's not

listed, catl tor price

and availability!

COMMODORE 
SOFtWARE 

.$2(.95 
.S23.11!> 

Ffteblrd: 

""""'. 'N. 
P~-, ..... . 

T IIJ\Ing T eact'¥ 
frake! .~_. 

HI TIIC" [.","llon" 
W""WdhAJ 

"''' .,." 
CInI war. _w_ 

$21.95 
--SIU5 

_. $28.95 

"''' ...•••.• .$31 95 

$1395 

.. ~._$ 1 1 7!> .. " .,,' 
$O" 

'M~ 
CNlm~Ba_~ 

CMmp!Ol'lll1lp Ba!J<ott>3I. 
OS(, ChJmJllonshlp Fooillilii. 

Ga .... MJ .. nr -.,. 
"""'. tealho< GocxIessft -"'" 5:udo __ 

"''' IL --- $N.,... L... 
$22.95 'I==~ 

522,95 . -
.... " .... ",$22115 

12405 

"'" "''' ."" W." 
"'" 

Ace.lI: 
T~P.xll. " ' 

ACllyl,lon : 
Enchan!fr Tliogy _*. 

GaIM M.lker_._ 

",,<>-,.1 ... 2.-
Pm! Masl.-. ___ . __ _ 

. , ........ 514.1)5 

.$A9.1S 
S31.~ 

___ ._._ S25_~ 

ACC''': 
le;oUef Oowd". 

101.1!1I;"''' .... . , 

,1,011 .. 1,1011: 
Ik:wrowedr .... 

SOFTWA n ll 

"''' . .. $2695 
i Horror ~ S/'Iow 
b~ 
.~ 

IS.". 

..•..• 513.95 
T"mP_ ... 

~Chlmpklntrob GoII. __ ... $13.95 

.m." 
$22.95 l0iii:,,,,,,0 .. : 

Ct...- ~ E .... Oj» _.
F·ISsu... Eas;. 

___ ...$35.75 
__ ..5.26.95 --

CI\aIrIooOnS1tp ~ ••..• _ •. 
~mpoonsl\>p Gol "''' "''' "''' "''' "''' 

, .. ,"" ....., 
"'.,,-.W" 

$1995 ." " W .O> 
""""'-

$19.95 .m, 
.s:<!.95 ,,.,, 

'e&Tuno.u. 

9.ocIIfOUnd: 
~I'IN"', 

. $1595 Ai'dItl! MoI W ... 

.5.25,75 
22.75 
5i5 

Pm! S/Iop * •• 

PrInlS/lop~ 
c.m.n San [),ego (USA) 

Co ...... 
Ban!\ 51 Writer {128Kl 

SU"o-glc Slmulillon" 

_w" "~ 
"-""" """"",-. 

--"'" __ ..525.95 

T ...... T"""" __ 

Stratoogic SimulaTion. : 

'"'- ....... _ ..$161'5 
_ . ..$1(95 

..... sn.lS 
~$25 75 

.,." 

Sublovlc: 
FloQhI SomJla\Of h 

EI>I'. : 
AWIiIi l riIogy .... 

Won, .. Games 

R .. bI.d : 

"''' "''' "''' -"'" 
~$26.95 

"''' 
on." 
"'" "'" EPYJ: : 

.5025.75 
... -S2US 

.W .75 P.awn. •. "''' Apsn;oi TriIogy_ 
Oes~ ... 

~",Chaml> 

1.'375 
Unl.on World: 

Pnn1 M .. s~ 
SJ.895 All G.~ I or 2 

$2~95 

$1895 " , "'"CoIorlIaI eonq""t 
Gen,IOO'o 

pnam ...... 11 

S/lw"'~ 
Wlzi."jS Clown 

Sublovic, 

...... ,~'i II === = " 
':Sris95 J: : :i"i~ 

Movkt Monsl ..... 
Rogue ...... 

WonttfGamtl 
World <WnoI .... 

Slr.lo-glc Slmul.tlon.: 
Bame 01 Anlelrem ... _ . __ ........ . 

~~II 

-~ '''''''"-
-""." 

.."" 
W." ..... , ... , 

SOFTWARE 

-"'" 
-""" 

~* BasEoOaI... ___ ._~. 

GeIry$tIufg _.*_.-
KnogIU In Onert _~_ 

S/lardal$prong 

Sut>lOOlc: 

-_.,." 
$.2475 
51975 
$.24 75 

...... SI975 
........ $2'.15 

S2'.1S 

"''' $1495 

"''' "'." "''' ""'-....... ...... .'" " "''' Jet SonUaIOf * ..$34 75 

'1> __ _ 

, 
.,," .. *.$A97!> s.:.n.ry ~n.. .. •. . ........ 515.95 

.... __ $2395 
Erw::t\III1lOf T.IIOgy 

Lea.,... Goddesses. ....... ......... , ...... * • .525.75 Sc:enery San F,AlIdsoiI $15.95 
.123.95 

""''' "''' "''' 
Mlcropro .. : 

CcrlIcI.,V_ 
~ .. E~ .,'" 

W" -.-F 15S:r .... E. ......... 
M!ctalll.!I"CI: 

Moao league &1..
General Manage.-

SIa! DsIo.. 
116 T earn Disk. ... 

.* .• 125 75 Scenety " • -& w_", .·H ••• * .... w.*.* ..... 569.95 
.. ___ ~ .. ~.. .w...$32 75 

'" " 

I.nc::IenIMdW .. .... ""' 
PmSllOll~, 

__ ~ .. ..S28.95 

Gr~ Lbary I., 11 

~---. TCI\I5nOP_ .. 
8.vt.S\. W, ........ . 

Unl. on World : 

$37.7$ 
.-'3175 
..$21 .75 

." " "''' 
AnGaI''''Y 2... .. .............. $18.iS 

News MlS!er .. ___ ~_.~. ..."...... $55,75 

W. 'IOC~ Ov,r 
,$25.95 

, .. $25.95 
_.$16.95 
,$1495 PM! Master.. . ........ ~ ........ 53&.75 

SOOO tille. 01 
I-Oltw .... H 11'1 flOt 

11'1.-1 , ull lo, prIee 
Ind .vIII.blUtyl 



PRINTERS

Sekosha SPiOOQVC $165

Panasonic IO8O1 $199

Slar NX-10 $199

Star NPIO $169

Citizen 12O-D $179

Epson FX 85 $355

Juki 5510 $435

Panasonic

1091i S269

10921 $CALL

1592 5419

1595 „ $549

3131 S249

3151 $375

IOBOAPIIc $238

EPSON
LX-86 $225

EX 800.. . $479

fg CITIZEN

Piemiere35 5469

MSP-10. $285

MSP-15 $385

MSP-20 S325

MSP-25 5485

EX 1000 1669

-X2S6 *479

NO-15. S445

NR-15 ,. £529

SEIKOSHA

SPIOOOAPUc $199

SP1200A1IBM $215

SP1200ASiR5E32 _ 121

SP160VC S1S9

SP IBOAi 1165

SL 8OA1 _ $375

MP 1300AI , S439

MP5300AI $579

BP5420A1 $1099

1300 Color Kit , $119

BP-5420 R:EMn „. $12.50

SP-IOOOR.Bbon 58.50

Toshiba
Modems

Avalei

321 P<3 S-79

P341P . $669

P341S S699

P3S1 . S999

DIABLO

OKimalB20ST $139

130 NLO S225

292 .., S449

293 $699

182... S214

192. S365

193... 5559 / 80a
1080 S199

1380 S229

LEceno

1200HC .. .$1257

1200 S89

Zoom

PC 1200 SI (jniemati $189

PC 1200 XL (internal| .. S259

PC2400ST|intemal) $329

PC2JQOXUmte'nal) $349

Hayos

D25 $549 / Smarimodem 300 $133

P.32QCI $699 / Sinarlinodem 1200 $377
635 $10ra / SmartmoOem 1200B ,,.$347

D-80IF.... ...$2395 / Smanmodem 2400 ....SS98
Micromodem lie SCALL

Sman 300 Apple lie $CALL

Anchor

Dl-smodem 12 $135

Commodore

1670 $129

Supra

1385 $2B9

■JUKI

R5332 serial Board

Juki 0300

Juki G100

OWModom W9.9S

S.ipf£i300 S39 95

Supra 1200 $ia99S

Atari

XM-301 $35

Monitors

SILVER REED

EXP 420P S209

EXP 600P $4fi9

EXPBOOP $649

EXP 770 ....5740

Tchn/ka

MJ-22. 5249

MJ-305 - - $309

MJ.503 S529

ZtnKh

ZVM 1220 , ,,$8

/ CM-1455SI3"

/ CMH57A13-RGB.
/ Thomson
/ 355 12 RGB

/ Panasonic
/ TR-122MYP12-AmotrTTL
TR-122M9P 12* Green TTL...

Commodore

1902 Co:o'

5525

$679

SCALl

$139

.. . .3139

.... $289

7VM1230

ZVM1240 $139

ZVMI35O $385

Hllachl

MM 1218 12" Omen $99

1802 C

NEC

Multisync

Pnncolon Crophlcs

MAX-12Amli9r

.$215

.$CAU

..$175

M.1220 1E-TTLAmom. $129

CM-121GO12"RGB $385

MV-12RQB , S4S8

SB-12RGB S575

vtc stock interlacing far Alan, Commodore. Apple and IBM

/

!-PRINTERS 
Panasonic - CITIZEN 

1091< _ _ S269 ,...... """-
1592 .•.. __ , _.So!19 

Sekosha SP· l000VC liM 
1595 .... _ .. ___ _ .," 

3131 .. _ _ •. .5249 
3151 .SJn 

P;masono; IOIIOL. SII19 
Star NX· l0 $19!J 

1080 AP nc... S239 Sta, NP 10 $169 
Co,"" ,200 

£PfOIl 1')(-85 
.kJlu SSU) 

.", 
"" ~" 

NX· 1OC 

€X 1000 
1')( 286 

Nl· ,O. S229 
NX· I!i $329 

NB 15 ~9 

50-10 $265 
50-15 s.438 

SA 10 $169 
SR-15_ _ 1535 

t./S24.15 _$129 
NIM5_ SoU5 

NR-15_ _5629 

...... $189 
,. , , .. . .$225 

EPSON 
LX-86_ S225 

EX800 Sol79 

M5P·10 
Msp·15 

MSp·20. 
MSN'S. 

.. _ ... $669 
_ _ .. ~ ._SoI79 SEIKOSHA 

L0800. _ ........ ... ,$.529 
La 1000 ...... .. ,._ $729 SP IOOOAP lie. 

SP 1200AlIIJ.M 
SP l20QASj RS232 .. 

SP 180VC 
S P 180'" 

SI.-80'" 
MP lJODA1 

.'" 
"" "" $159 ... , 

':;;' // 
... ..$1~79 "'~;;;;;;;;= 

..... $119 -
. ....... 512.50 

",,... 
Sf> 5-I2OAi.. 

1300 Color K~ 
BP·!)420Rbbon .. 

gp· l000AbOOn.. .......... $8.50 Modems 

=. 
1'·320(;1 

635 ... 
O-SOIF 

Toshiba 
321 P "S 

""" "'" . "" "" 
,-

DIABLO 

PC 1200 51 (.-....n.I) 
PC 1200XL (nemII) 

PC 2-@ST4.-..a1) 
PC 2400 Xl {irIlIonaIj 

.," 
~" 

"'" .$2395 

~ ... 
-'" Sm.1~I200 

SmartmOOO<T\ 12000 .•. 

" .. - "" "" .," 
"" .,n .,., .... QI..o'rIaw20ST ••.. 

12Q NLO .* .•. 
292.._ ... • ... $449 

.•.. _.~ .• S599 
,," .. S<1. LEGEnD 

SmaI1rno<1om 2400 
MuDtT"o:Xlem lie 

Sman 300 AwIe I\c. ..• 
Aneho< 
V~12_ 

""'" """ 
'" . '" . "'" ..,., '" "., 

"" "" 

.'" 
"" "" "" 

C<>mm_ 

"" "'.' , .......... 
.,,' 

" .. 
LlUKI 

..... m 
Supa 1200 .. 

Al.1i 
XM·301 __ .. 

~'" "''' $149~ 

SILVER REED 
ElU' 4201' 
EXP600P 
EXP &001' 
EXP 770 

Monitors 
CM l'SS S 13" 

CM '_S7 A 13" RGO 

, ...... 
"''' "'""'----

W-5OL __ , ... 
IV'" 1220 

ZV"" 2'lQ, 
ZVM l~O 

1IIlKIII 
MM 12181TGreen 

M"'· \220 IZ"TTLAmber ___ _ 

CM·1216Dl2"AGB "'_ 

3M 12 RG8 SCAU. 
Monocn'om. lrom --S89 

$249 PIo .... sonIc 
$309 l A·I22Myp'ZO_nL. .5139 

_i529 TA· I22M9P 1ZOa.- m 5139 
COItI_ .. 

S89 19(Xl Color 
.S89 1802C 

.5\39 NEC 
.$385 I"'~isyrc 

I'<lncelon Gr.i>/Ilc. 
$99 MAX·12Amoer 

5129 HV·12 RGB 
S38S SA·12RGB 

5175 
~~ 

"" 
We stOCk Inler1K1no 100 A\afl. Commodore. Apple and IBM 

/ 

... , 



Tom R. Halfhill, Staff Editor

Each month, COMPUTED GAZETTE

tackles some questions commonly

asked by Commodore users. If you

have a question you'd like to see

answered here, send it to this col

umn, c/o COMPUTERS GAZETTE,

P.O. Box 5406, Greensboro, NC

27403.

• I recently acquired an

Apple Unidisk drive and am

wondering if anyone makes an

interface to connect it to my Com

modore 64. Are they compatible?

Is it possible for me to make my

own interface? I would love to use

the Unidisk as a second drive.

/\» To our knowledge, no one
makes an interface to connect a 3'/i-

inch Apple Unidisk drive to a Com

modore 64. Building one yourself

would be such a formidable elec

tronics project that we think you'd

be better off buying a 1541 or 1571

as a second drive. You could proba

bly connect the Unidisk to your 64

via the Spartan Apple emulator

made by Mimic Systems, but this

would cost you several times as

much as a second 1541 or 1571.

We receive many letters every

month from readers who want to

hook up all kinds of incompatible

peripherals and accessories to their

computers. In general, it's safe to

assume that such shotgun mar

riages aren't possible or practical

unless the devices to be joined have

industry-standard interfaces—such

as an RS-232 serial port or Centron

ics parallel port.

^ What knocks a disk drive
out of alignment? Can you fix it

yourself? If so, how?

r\» The most critical mechanical
part of a disk drive is its read/write

head. This is quite similar to the

record/play head of a tape recorder.

When the computer is writing data
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to the disk, the read/write head ex

erts magnetic force on the metal ox

ide surface of the floppy disk to

realign the particles into a pattern of

binary l's and O's. When the com

puter is reading data from a disk, the

read/write head scans the particles

so the computer can interpret it.

The magnetized patterns on

the disk are laid out in concentric

rings called tracks {unlike a vinyl re

cord, which has one continuous,

spiral ring). These tracks, in turn,

are divided into arc-shaped seg

ments called sectors. To access the

tracks and sectors, the read/write

head slides along a guide rail under

the control of a very precise stepper

motor. Because the tracks and sec

tors are laid out very close together,

proper alignment of the read/write

head on the guide rail is critical. If

the head becomes misaligned, it

may not be able to read the tracks at

the extreme inner and outer edges

of the disk, or it may confuse one

track with another.

Read/write heads can be mis

aligned for several reasons: faulty

assembly at the factory; hard

knocks during shipment to the

dealer; vibration (which is why

computers installed in factories are

shock-mounted); bumps and jolts

inflicted while moving the drive

from place to place (computer sys

tems carted around to monthly user

group meetings are prone to this);

and wear and tear due to heavy use.

In addition, some copy-protection

schemes used by commercial pro

grams force the read/write head

through some noisy acrobatics,

which may accelerate wear.

A typical symptom of mis

alignment is when the drive balks

at reading from or writing to certain

disks. It might be a disk that you've

used for months—then suddenly it

becomes unreadable. Yet, the drive

may have no trouble working with

recently formatted disks, since the

tracks were laid out while the

read/write head was in its new

(misaligned) position.

Adjusting a read/write head is

a touchy job that is best left to a

qualified technician. However, there

are kits and alignment programs

available if you want to tackle the

job yourself. You can find them ad

vertised from time to time in COM

PUTED GAZETTE and other maga

zines. (In the October 1984 issue,

we reviewed 1543 Disk Drive Align

ment from CSM Software, a very

popular package).

KJ • With respect to possible
damage, is there any difference

between physically plugging or

unplugging a cartridge on the ex

pansion port of a computer while

the computer is turned on, and

electrically switching on or off

the same cartridge mounted on an

expansion board? I can see that in

the first case, contact is made or

broken between the mating por

tions of the components involved,

while in the second case physical

contact already exists and electri

cal contact is made or broken.

r\m Switching off a cartridge on
an expansion board is a safe way of

electronically "unplugging" it from

the computer. In fact, that's one of

the advantages of multislot expan

sion boards, in addition to their

convenience and the wear they save

on the computer's expansion slot.

Physically plugging or unplug

ging a cartridge while the computer

is turned on, however, is definitely

risky. If you don't align the car

tridge perfectly with the connector,

you could short-circuit the cartridge

and computer. If you're lucky,

you'll just blow a fuse, but there's

also a risk of damaging the delicate

electronic innards of the cartridge

and computer. It's a good practice to

always turn off a computer before

plugging or unplugging any kind of

external device. 9

.' 

Each "lOlfth, COMPUTE!'s GAZETTE 
tackles some questiotfs camll/Dll/y 
asked by Commodore IIscrs. If you 
have a ques tio" you'd like to see 
al/swered here, se"d it to this col
IUIUI, c/o COMPUTEt's GAZETTE, 
P.O. Box 5406, Gree"sboro, NC 
27403. 

Q. I recently acquired an 
Apple Unidisk drive and am 
wondering if anyone makes an 
interface to connect it to my Com
modore 64. Are they compatible? 
Is it possible for me to make my 
own interface? 1 would love to use 
the Unidisk as a second drive. 

A. To our knowledge, no one 
makes an interface to connect a 31/2-
inch Apple Unidisk drive to a Com
modore 64. Build ing onc yourself 
wou ld be such a formidable elec
tronics project that we think you'd 
be better off buying a 1541 or 1571 
as a second drive. You could proba
bly connect the Unidisk to your 64 
via the Spartan Apple emulator 
made by Mimic Systems, but this 
would cost you several times as 
much as a second 1541 or 1571. 

We receive many letters every 
month from readers who want to 
hook up all kinds of incompatible 
peripherals and accessories to their 
computers. In general, it's safe to 
assume that suc h s hotgun mar
riages aren't possible or practical 
unless the devices to be joined have 
industry-standard interfaces-such 
as an RS-232 serial port or Centron
ics parallel port. 

Q. What knocks a disk drive 
out of alignment? Can you fix it 
yourself? If so, how? 

A. The most critical mechanical 
part of a d isk drive is its read/write 
Iread. This is quite similar to the 
record/play head of a tape recorder. 
When the computer is writing data 
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to the disk, the read/write head ex
erts magnetic force on the metal ox
ide surface of the floppy disk to 
realign the particles into a pattern of 
binary l 's and D's. When the com
puter is reading data from a disk, the 
read/write head scans the particles 
so the computer can interpret it. 

The magnetized patterns on 
the disk are laid out in concentric 
rings called tracks (unlike a vi nyl re
cord, which has one continuous, 
spiral ring). These tracks, in tum, 
are divided into arc-shaped seg
ments called sectors. To access the 
tracks and sectors, the read/write 
head slides along a guide rail under 
the control of a very precise stepper 
motor. Because the tracks and sec
tors are laid out very close together, 
proper alignment of the read/ write 
head on the guide rail is critical. If 
the head becomes misaligned, it 
may not be able to read the tracks at 
the extreme inner and ou ter edges 
of the disk, or it may confuse one 
track with another. 

Read/ write heads can be mis
aligned for several reasons: faulty 
asse mbly at the facto ry; hard 
knocks d u ring shipment to the 
dealer; vibration (which is wh y 
computers installed in factories are 
shock-mounted); bumps and jolts 
inflicted while moving the drive 
from place to place (computer sys
tems carted around to monthly user 
group meetings are p rone to this); 
and wear and tear due to heavy use. 
In addition, some copy-protection 
schemes used by commercial pro
grams force the read/write head 
through some noisy acrobatics, 
which may accelerate wear. 

A typical symptom o f mis
alignment is when the drive balks 
at reading from or writing to certain 
disks. It might be a disk that you've 
used for months-then suddenly it 
becomes unreadable . Yet, the drive 
may have no trouble working with 
recently formatted disks, since the 
t racks we r e laid out while the 

read /writ e head was in it s new 
(misaligned) position. 

Adjusting a read/write head is 
a touchy job that is best left to a 
quali fied technician. However, there 
are kits and alignment programs 
available if you want to tackle the 
job yourself. You can find them ad
vertised from time to time in COM
PUTE1's GAZETTE and other maga
zines. (In the October 1984 issue, 
we reviewed 1541 Disk Drive Alig/!
mwt from CSM Software, a very 
popular package). 

Q. With respect to possible 
damage, is there any difference 
between physically plugging or 
unplugging a cartridge on the ex
pansion port of a computer while 
the computer is turned on, and 
electrically switching on or off 
the same cartridge mounted on an 
expansion board? I can see that in 
the first case, contact is made or 
broken between the mating por
tions of the components involved, 
while in the second case physical 
contact already exists and electri
cal contact is made or broken. 

A. Switching off a ca rtridge on 
an expansion board is a safe way of 
electronica ll y "unplugging" it from 
the computer. In fact, that's one of 
the advantages of multislot expan
sion boards, in addition to their 
convenience and the wear they save 
on the computer's expansion slot. 

Physically plugging or unplug
ging a cartridge while the computer 
is turned on, however, is definitely 
risky. If you don't align the car
tridge perfectly with the connector, 
you could short-circuit the cartridge 
an d compute r. If you're lu cky, 
you'll just blow a fuse, but there's 
also a risk of damaging the delicate 
electronic innards of the cartridge 
and computer. It 's a good practice to 
always tum off a computer before 
plugging or unplugging any kind of 
external device. • 



"The Bard is Back!"
77
/""from impossible dungeons nnd splii

JL second snares, the Bard and his parly
emerge. The Sceptre, so lent; for

gotten, gleams with power like an

exploding sun. Even Phen^lei

Kai, the ancient arclimauc,

bows his head in awe,

"I smell serpents!" Slipfinyer

squeals, stealing away like

the thief he is. Two arch-

dragons slither out of the

ground, their eyes burn

ing with the relentless

fun' of treasure lost.

Protected behind the flame

lizards, beyond the reach

of normal weapons, a cack

ling wizard begins the eerie

chants of a death spell. A spell

(hat can finish the Bard

and his parly.

The time has come to battle-test the

magic of the Destiny Wand-and reveal the

awesome powers of The Destiny Knight.1"

The Best Ever

Dungeon Role-Playing Game

50% bigger than Bard's Tale.

• An all-new story line.

Six cities and a huge overland

wilderness to explore.

Dozen! of new spells -

79 spells in all.

• New real-time dungeon

pu::les. You have to get

through them before the

clock stops ticking.

• Summon and name

monsters to become a per

manent part of your party.

• More strategy in combat

encounters - the weapons

and spells you choose de

pend on the enemy's distance.

A bank and casino.

A starter-dungeon for build

ing up your low-level characters.

• 6 guilds for easier game saving.

Optional use of Bard's Tale charac

ters. Bard's Tale experience not required.

• Cluebooks available for both Bard's

Tale and Bard's Tali? II™

You get :i new elms of magic uier - the

Archmage. With H powerful ipelh like

Hi-al All, Kanskar's Nijiht Lance, ami the

awesome Mangar's Mallot.

There arc over 100 monsten,
like tlii^ Kner Drone- Many animated.

All dangerous.

25 scrolling dungeon levels.

All in color. All 3-D. Including 7

different Snares of Death, a new kind of

real-time pu;:le.

The Bard's Tale II
The Destiny Knight

from

Electronic arts-

how TO GET IT: Visit your mailer, or call 8OO.245-4525 (in CA all M00-562-] 111) fur VISA or Mastercard orders. To buy by mail, send a thrck, money
order, or VISA or Mastercard information la Electronic Art-, P.O. Ho* 75 50, San Males, CA 94403. The price is S39.9i fPr ihe Commodore 64 version. Add S5 for

■tipping and handlinB (S7 Canadian]. Allow M week, (urdrlhcrv.TheBard'a Tile 11 and Electronic Arts arc reS isu-red trademark i of Elect runic Art*. Ultima is a
rtgbund trademark .if Richard C.irrimt. Commodore ii a tradenurk of Commotion Electronic* Ltd. Fur a copy of our complete tatalof, -end 50( and a damped,

icll-.iddrcmd envelope in Electronic Aru Ciulcif, isio Gitemy Drive, San Marco, CA 94404.
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he Fundamentals

Of Commodore 64

Graphics
Lee Noel, Jr., Assistant Editor, Art and Design

The Commodore 64's impressive graphics capabilities are the result of

the computer's remarkable, but initially bewildering, array of graphics

modes and features. For a better appreciation of the 64's screen magic,

here's a gentle hands-on introduction to the fascinating world of Commo

dore 64 graphics.

Five years have passed since the Com

modore 64 was first introduced. The

machine, which has since become the

bestselling personal computer in the

world, continues to sell well in its new

incarnation as the 64C. And, of course,

there's also a complete 64 inside every

Commodore 128.

The 64's great popularity is based,

in part, on the high quality of its graph

ics. Even today's powerhouse ma

chines—Commodore's own Amiga,

Atari's ST, and Apple's IlGS—offer

graphics capabilities that are not really

very far removed from those of the 64.

As far as graphics go, the 64 has been a

tough act to follow. Let's take a close-up

look at the 64's formidable graphics ca

pabilities, and examine the various

graphics modes. The hands-on exam

ples included in this article wiil display

all the modes and provide demonstra

tions of some of the principles of Com

modore 64 graphics operations. Bear in

mind, however, that even a nontechni

cal discussion of graphics must use

some computer terminology. But we'll

make every effort to introduce it only

when necessary, and only as an aid to

clarity.

Miniature Lightbulbs
A close took at any 64 screen display re

veals an image made up of thousands of

tiny dots of light. These dots are called

pixels—short for picture elements—and

they can be thought of as miniature

lightbulbs. Although the bulbs are fixed

in position, they can be adjusted for

color and intensity (brightness).

Everything you see in a screen display,

including apparent movement, is a re

sult of these adjustments. To get an idea

of how they work in practice, try typing

in the following brief program. (To in

sure that the program will work proper

ly, type it in exactly as it's printed.

Watch carefully for semicolons. They

often immediately precede colons, as in

lines 10, 30, and 40.)
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The Commodore 64's impressive graphics capabilities are the result of 
tile computer's remarkable, but illitially bewildering, array of grapll ics 
modes and features. For a better appreciation of the 64 's screet! magic, 
lIere's a gentle hallds-01' introductioll to tile fascinat ing world of Commo
dore 64 graphics. 

Five years have passed since the Com
modore 64 was first introduced. The 
machine, which has since become the 
bestselling personal computer in the 
world. continues to sell well in its new 
incarnation as the 64C. And, of course, 
there's also a complete 64 inside every 
Commodore 128. 

The 64's great popularity is based, 
in part, on the high quality o f its graph
ics. Even loday's powerhouse ma
chines-Commodore's own Amiga , 
Atari's ST, and Apple's lieS-offer 
graphics capabilities that are not reall y 
very far removed from those of the 64. 
As far as graphics go, the 64 has been a 
tough act to follow. Let's take a dose-up 
look at the 64's formidable graphics ca
pa bi li ties , and examine th e various 
graphics modes. The hands-on exam
ples included in this article will display 
all the modes and provide demonstra
tions of some of the principles of Com
modore 64 graphics operations. Bear in 
mind, however, that even a nontechni-

ca l d iscussion of graph ics must use 
some computer terminology. But we'll 
ma ke every effort to introduce it only 
when necessary, and only as an aid to 
clarity. 

Miniature lightbulbs 
A close look at any 64 screen display re
veals an image made up of thousands of 
tiny dots of light. These dots are called 
pixels-short for picture elements-and 
they ca n be thought of as miniature 
lightbulbs. Although the bulbs are fixed 
in position, they can be adjusted for 
color and intens ity (brightness). 
Everything you see in a screen display, 
including apparent movement, is a re
sult of these adjustments. To get an idea 
of how they work in practice, try typing 
in the following brief program. (To in
sure that the program will work proper
ly, type: it in exactly as it 's printed. 
Watch ca refully for semicolons. They 
often immediately precede colons, as in 
lines 10,30, and 40.) 
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COMPUlbUGH

"If you think

you know how to play

Blackjack, meet me

al The Casino."

10 POKE532a0,0;POKE532Bl,2:R=2

4:CM=55296:W=40:PRINT CHRS (

147);:FOR C=l TO 6

20 POKE 646,(-(C>0)«6-(C>1)*8+

(O2)'13-(C>3)'6-(CH)'6t(C
>5)*8)

30 FOR B=l TO 160:PRINT CHRS(1

66);iNEXT BiNEXT CiPOKE 646

,9

40 FOR 1=2 TO WjPRINT CHRS{115

);:NEXT I

50 FOR 1=0 TO W:POKE CM+WR+I+

{I>39),7:POKE CM+WR+I + (111

),9
60 FOR T=l TO W:NEXT T:NEXT I:

GOTO 50

When run, the program creates

a number of horizontal bands of

color. Each of these bands is made

of a pattern of small, uniformly

sized blocks. In turn, each of these

blocks is made up of four pixels.

This structure is seen more clearly

in some colors than in others, but if

you look closely, you'll see that the

entire screen is built up of the tiny

pixels—all identical in size and all

fixed in place.

In most areas, the color differ

ences between pixels are obvious.

Also, in the greenish bands, for ex

ample, you'll see two greens of dif

ferent intensity. Even at the bottom

of the screen, where a heart shape is

apparently moving rapidly across

the display, close observation will

reveal that the pixels are not mov

ing at all. Only the way they are lit

and colored is changing. As you can

see, changes in intensity and color

are the key to the entire display.

The effect is similar to the sort

of moving patterns seen in the

lighted advertisements often used

on blimps. In this case, however,

each pixel is capable of displaying

any of the 64's 16 colors. (To break

out of the program, hold down the

RUN/STOP key and press the RE

STORE key sharply.)

Resolution And

Graphics Modes
The size of the pixels is of great im

portance to the general appearance

of the display. Imagine a screen

with 100 pixels arranged in a 10 X

10 grid. Graphics displayed on such

a screen would have to be large and

blocky. If, instead, we imagine that

the same screen is 20 X 20, with

400 pixels, we can expect smaller

blocks and a more detailed display.

In general, the smaller the pixels,

the finer the image. The degree of

fineness of a display is known as

resolution. For computer screens,

10 POKE53280,0;POK£53281 , 2;R_ 2 
4 , CMm552 96;Wm40;PRINT CHR$( 
147); : FOR C~1 TO 6 

20 POKE 646, (-( C> 0)*6-(C>l)*8+ 
(C>2) *13-( C>3 )*6-( C> 4)*6+(C 
>5)*8) 

30 FOR a-I TO 160 : PRI NT CHR$(1 
66) ; ,NEXT B,NEXT C IPOKE 646 

" 40 FOR 1- 2 TO W:PRINT CHR$(115 
); :NEXT I 

50 FOR 1-0 TO W; POKE CM+W*R+I+ 
( I>39) ,7:POKE CM+W*R+I+(I>l ". 

6 0 FOR T- l TO W,NEXT TrNEXT I: 
GOTO 51?! 

When run, the program creates 
a number of horizontal bands of 
color. Each of these bands is made 
of a pattern of small, uniformly 
sized blocks. In tum, each of these 
blocks is made up of four pixels. 
This structure is seen more clearly 
in some colors than in others, but if 
you look closely, you'll see that the 
entire screen is built up of the tiny 
pixels-all identical in size and all 
fixed in place. 

In most areas, the color differ· 
ences between pixels are obvious. 
Also, in the greenish bands, for ex· 
ample, you'll see two greens of dif· 
fe rent intensity. Even at the bottom 
of the screen, where a heart shape is 
apparently moving rapidly across 
the display, close observation will 
reveal that the pixels are not mov· 
ing at all. Only the way they are lit 
and colored is changing. As you can 
see, changes in intensity and color 
are the key to the entire display. 

The effect is similar to the sort 
of moving patterns seen in the 
lighted advertisements often used 
on blimps. In this case, however, 
each pixel is capable of displaying 
any of the 64's 16 colors. (To break 
out of the program, hold down the 
RUN/STOP key and press the RE· 
STORE key sharply.) 

Resolution And 
Graphics Modes 
The size of the pixels is of great im· 
portance to the general appearance 
of the display. Imagine a screen 
with 100 pixels arranged in a 10 X 
10 grid . Graphics displayed on such 
a screen would have to be large and 
blocky. If, instead, we imagine that 
the same screen is 20 X 20, with 
400 pixels, we can expect smaller 
blocks and a more detailed display. 
In general, the smaller the pixels, 
the finer the image. The degree of 
fineness of a display is known as 
resohllion. For computer screens, 



resolution is usually described in

terms of the number of pixels mak

ing up the screen, expressed as

width times height (for example,

320 X 200).

Thus, our two imaginary

screens would be described as hav

ing resolutions of 10 X 10 and 20

X 20. The 20 X 20 screen, with a

higher number of pixels, is said to

have a higher resolution than the

10 X 10 screen. The 64's resolution

is considerably higher than that of

either of the imaginary examples.

In fact, the computer's maximum

resolution is 320 X 200, for a total

of 64,000 pixels. Interestingly, this

is also the most frequently used res

olution for color displays on the

Amiga and ST. The 64 also offers a

low-resolution screen of 160 X 200

pixels. This setup provides more

color possibilities than the other,

but it also doubles the width of the

pixels, making displays more color

ful, but coarser.

We've just discovered two dif

ferent screen-resolution arrange

ments for the 64. These and other

variations in displays are known as

graphics modes, and the 64 offers

five pairs of them.

Standard Character Modes
Let's look at the various modes to

see how they're used and to deter

mine the different kinds of graphics

displays that can be constructed

with them.
The first mode is known as

standard character mode. This is the

normal text mode that you see

when you turn on the machine and
type something. Characteristics of

this mode are one overall back

ground screen color and the display

of letters and numbers, each of

which may have only one of the

64's 16 colors. Also available are a

large number of predefined graph

ics shapes which can be accessed

instantly by just typing on the key

board. The heart shape in the demo

program is an example of one of

these graphics.

Before further discussion, it's

important that we take a brief look

at computer memory. This will clar

ify several points with regard to all

the graphics modes.

In standard mode, everything

you see on the screen is governed

by a special area called screen mem

ory, a 1000-byte block of RAM.

CompuCrazy
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We're a team. And Nellie

doesn't horse around."
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You never know

who you'll be up against

when you go online

with CompuServe;
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resolution is usua lly described in 
terms of the number of pixels mak
ing up the screen, ex pressed as 
width times height (for example, 
320 X 200). 

Thu s, our two im agi nary 
screens wou ld be described as hav
ing resolutions o( 10 X 10 and 20 
X 20. The 20 X 20 screen, with a 
higher number of pixels, is said to 
have a higher resolution than the 
10 X 10 screen . The 64's resolution 
is considerably higher than that of 
either of the imaginary examples. 
In (act, the computer's maximum 
resolu tion is 320 X 200, for a total 
of 64,000 pixels. Interestingly, this 
is also the most frequently used res
olution for color displays on the 
Amiga and ST. The 64 also offers a 
low-resolution screen of 160 X 200 
pixels. This setup provides more 
color possibilities than the other. 
but it also doubles the width of the 
pixels, making displays more color
fu l, but coarser. 

We've just discovered two dif
ferent screen-reso luti on arrange
ments for the 64. These and other 
variations in displays are known as 
graphics modes, and the 64 offers 
five pairs of them. 

Standard Character Modes 
Lei's look at the various modes to 
see how they're used and to deter
mine th e different kinds of graphics 
displays that can be constructed 
with them. 

The first mode is known as 
standard cllaracter mode. This is the 
no rmal text mode that yo u see 
when you turn on the machine and 
type something. Characteristics of 
this mode are one overaJl back
ground screen color and the display 
of letters and numbers, each of 
which may have only one of the 
64's 16 colors. Also available are a 
large number of predefined graph
ics shapes which can be accessed 
instantly by just typing on the key
board. The heart shape in the demo 
program is an example of one of 
these graphics. 

Before furthe r discussion, it 's 
important that we take a brief look 
at computer memory. This will clar
ify several points with regard to all 
the graphics modes. 

tn standard mode, everyth ing 
you see on the screen is governed 
by a special area called screen mem
ory, a 10DD-byte block of RAM. 



RAM—Random Access Memory—

is the free memory in a computer,

an area available for holding data

the user types in. A byte, the prima

ry building block of computer

memory, can be thought of as an

empty box which can hold any val

ue from 0 to 255. Each byte is sub

divided into eight bit*} it is the

arrangement of these bits that de

termines the number stored in the

byte. Bytes have addresses, almost

as if they were houses located on

one very long street. The first byte

of RAM in the 64 has address 0, the

second is 1, the third is 2, and so on.

(Addresses, like most numbers in

computers, start at 0. The computer

number is therefore 1 less than the

number you would normally expect

to see.)

Normally, screen memory on

the 64 occupies the thousand bytes

from address 1024 to address 2023.

Each byte in screen memory corre

sponds to one character ceil on the

display screen. A character cell is a

fixed 8 X 8-pixel block on the

screen. Standard 64 text and graph

ics characters each occupy exactly

one of these cells. As you probably

know, the 64's regular text display

is 40 columns wide by 25 lines

high—in other words, 40 X 25

character cells. That's 1000 cells,

exactly matching the number of

screen memory bytes. Address

1024 controls the character cell in

the top left comer of the screen,

1025 is the next cell to the right on

the same row, and 1063 is the right

most cell of that row. The next row

starts with 1064(1024 + 40 charac

ter cells) and ends with 1103 (1064

+ 39 cells). This pattern is repeated

for the entire screen, until the final

cell, 2023, is reached. Type in the fol

lowing program for a demonstration:

10 POKE 53281,0:PRINT CHRS(147

)

20 POKE 1024,liPOKE 1024+1,2:P

OKE 1024+39,3

30 POKE 1024+40,4:POKE 1024+99

9,26

40 POKE 55295,2jPOKE 55296+1,2

:POKE 55296+39,2

50 POKE 55296+40,2:POKE 55296+

999,2

60 GOTO 60

When run, this program dis

plays the capital letters ,4, B, C, and

D in the first four locations men

tioned. A Z should appear in the fi

nal character cell on the screen.

Screen Codes And

Color Controls
Within the program listing, you

won't find these letters in a read

able form. Instead, numbers are be

ing POKEd directly into the

addresses. Try altering the numbers

and addresses to see what happens,

but be sure the addresses lie within

the range 1024-2023 (screen mem

ory). Any other values will proba

bly cause problems. The numbers

POKEd must run from 0 to 255—

the only legal range for POKEs on

the 64. The numbers POKEd into

screen memory are called screen

codes. (Tables of these codes are

found as appendices in most pro

gramming books.) The screen code

does not actually produce the dis

play you see. Instead, it directs the

computer to get its image infor

mation from a special area of mem

ory, character memory. In this area

are stored patterns for each of the

characters you can type directly on

the keyboard. Each of these pat

terns, or character definitions, will

fill a character cell and take up eight

bytes in character memory.

The screen code is simply a

guide to the particular eight-byte

Ifyou feel like a lost soul
when it comes to music software,

get the bible.
Almost every bit of music software you

could jx>ssibly want or need can now

be found in a unique single source:

Coda, the bible of music software.

Detailing over 500

items which range from

software to accessories to

books, Coda is a remarkably

user-friendly catalog that takes the

confusion out of searching for the

right music software. It's the

computer-using musicians best

resource today. In fact, if you can't find

what you need in Coda, chances are

it doesn't exist.

Order Coda today for only $4.00,

by simply calling the number below.

Or write to: Wenger Corp., 555 Park

Drive, Dept. C2, Owatonna, MN

55060. Its not only inspirational,

it's divine guidance.

Coda. 1-800-843-1337.
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RAM-Random Access Memory
is the free memory in a computer, 
an area available for holding data 
the user types in. A byte, the prima· 
ry building block of com puter 
memory, can be thought of as an 
empty box which can hold any val· 
ue from 0 to 255. Each byte is sub· 
divided into eight bits; it is the 
arrangement of these bits that de· 
termines the number stored in the 
byte. Bytes have addresses, almost 
as if they were houses located on 
one very long street. The first byte 
of RAM in the 64 has address 0, the 
second is 1, the third is 2, and so on. 
(Addresses, like most numbers in 
computers, start at O. The computer 
number is therefore 1 less than the 
number you would normally expect 
to see.) 

Normally, screen memory on 
the 64 occupies the thousand bytes 
from address 1024 to address 2023. 
Each byte in screen memory corre· 
sponds to one cllaracter cell on the 
display screen. A character cell is a 
fixed 8 X 8-pixel block on the 
screen. Standard 64 text and graph· 
ics characters each occupy exactly 
one of these cells. As you probably 
know, the 64's regular text display 

is 40 columns wide by 25 lines 
high-in other words, 40 X 25 
character cells. That's 1000 cells, 
exactly matching the number of 
screen memory bytes. Address 
1024 controls the character cell in 
the top left comer of the screen, 
1025 is the next cell to the right on 
the same row, and 1063 is the right· 
most cell of that row. The next row 
starts with 1064 (1024 + 40 charac· 
ter cells) and ends with 1103 (1064 
+ 39 cells). This pattern is repeated 
for the entire screen, until the fina l 
cell, 2023, is reached. Type in the fol · 
lowing program for a demonstration: 

HI POKE 53281,0,PRINT CHR${14 7 
) 

20 POKE 1024,l,POKE 1024+1,2 ,P 
OKE 1£124+39 , 3 

30 POKE 1024+40,4 , POKE 1024+99 
9,26 

40 POKE 55296,2,POKE 55296+1,2 
,POKE 55296+39,2 

50 POKE 55296+40,2:POKE 55296+ 
999,2 

60 GOTO 60 

When run, this program dis· 
plays the capital letters A, B, C, and 
D in the flf'St four locations men
tioned. A Z should appear in the fi
nal character cell on the screen. 

Screen Codes And 
Color Controls 
Within the program listing, you 
won't find these letters in a read
able form. Instead. numbers are be
ing POKEd direct ly into the 
addresses. Try altering the numbers 
and addresses to see what happens, 
but be sure the addresses lie within 
the range 1024-2023 (screen mem
ory). Any other values will proba
bly cause problems. The numbers 
POKEd must run from 0 to 255-
the only legal range [or POKEs on 
the 64. The numbers POKEd into 
screen memory are called screen 
codes. (Tables of these codes are 
found as appendices in most pro
gramming books.) The screen code 
does not actually produce the dis
play you see. Instead, it directs the 
computer to get its image infor
mation from a special area of mem
ory, character memory. In this area 
are stored patterns for each of the 
characters you can type directly on 
the keyboard. Each of these pat· 
terns, or cllaracler definitions, will 
fill a character cell and take up eight 
bytes in character memory. 

The screen code is simply a 
guide to the particular eight-byte 

If you feel like a lost soul 
when it comes to music software, 

get the bible. 
Almost every bit of music software you 
could possibly want or need can now 
be found in a unique single source: 
Coda, the bible of music software. 

Detailing over 500 
items which range from 
software to accessories to 
books, Coda is a remarkably 
uscr·friendly c ltalog t hat takes the 
confusion out of searching for the 
right music software. It 's the 
computer-using musician's best 

resource today. In fact , if you can't find 
what you need in Coda, chances arc 

it doesn't ex ist. 
Order Coda today for only 54.00, 

by simply call ing the number below. 
Or \~rite to: Wen,!,'Cr Corp. , 555 Park 

Drive, Dept. C2, Owatonna, M I 

55060. It 's nor only inspirational, 
it 's divine gu idance. 

Coda. \-800-843-1337. 
All m3jor credit cards accepted. 
Or call collect 1-507-451-195 1. 



group needed to produce any par

ticular graphic. For example, the

letter A has a screen code of 1,

which means that its character defi

nition is the second pattern in char

acter memory. (Remember, we're

counting from 0 again. Incidentally,

0, the first code, is the screen code

for @.) All the codes for letters are

numbered as you might expect, the

alphabet finishing at code 26, Z.

With this information about screen

codes, it might be helpful to experi

ment with the previous example

program again.

COLOR

■SCREEN

DISPLflV

CHARACTER

DEFINITIONS
(PATTERNS!

CHflttACTER HOPE

In lines 40 and 50 of the pro

gram, you'll notice a number of ad

ditional POKEs. These start at

address 55296 and then move up

ward by exactly the same amounts

as the screen memory POKEs in

lines 20 and 30. As we can now see,

screen display is a complex process,

and there's yet another area of

memory involved in standard char

acter mode: color memory, a thou

sand fixed bytes of memory starring

at address 55296. This area is nor

mally dedicated to color control for

screen memory. The color-memory

bytes are arranged in exactly the

same pattern as that of screen mem

ory. Lines 20-30 and 40-50 show

how identical increases in address

es result in the correct character cell

being affected for both appearance

or color. Color codes on the 64 are

numbered 0-15 and produce the

machine's 16 colors. In lines 40 and

50, try altering the 2's, which repre

sent red, to other color codes.

There are two other color con

trols in this mode. Addresses 53280

and 53281 determine border and

background color, respectively. In

ANNOUNCING A

FREE OFFER WITHA

3,000-YEAR GUARANTEE.

What a deal! Your First Shanghai"game's on usljust

send lor your Free Shanghai demonstration disk which

con tains one tantalizing puzzle. It's guaranteed to

whet your appetite for the billions of options on the

complete disk.

What makes us sosure? History.Shanghai is derived

from the ancient orientalgameofMahjongg,which

has captured players'imaginations lor over 30

centuries.

Find out what a 3,000-year obsession is all about.

Write for your free Shanghai Demo:

Activision.lnc.

PO. Box 7287

Mountain View,CA 94039

Enclose a $3.00 check for postage and handling.
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group needed to produce any par
ticular graphic. For example, the 
letter A has a screen code of I , 
which means that its character defi
nition is the second pattern in char
acter memory. (Remember, we're 
counting from 0 again. Incidentally, 
0, the first code, is the screen code 
for @.) All the codes for letters are 
numbered as you might expect, the 
alphabet finishing at code 26, Z. 
With this infonnation abou t screen 
codes, it might be helpful to experi
ment with the previous example 
program again. 
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STANDARD CHARmER HODE 

In lines 40 and 50 of the pro
gram, you' ll notice a number of ad
ditional POKEs . These s tart at 
address 55296 and then move up
ward by exactly the same amounts 
as the screen memory POKEs in 
lines 20 and 30. As we can now see, 
screen display is a complex process, 
and there 's yet another a rea of 
memory involved in standard char
acter mode: color memory, a thou
sand fixed bytes of memory starting 
at address 55296. This area is nor
maUy dedicated to color control for 
screen memory. The color-memory 
bytes are arranged in exactly the 
same pattern as that of screen mem
ory. Lines 20-30 and 40-50 show 
how identical increases in address
es result in the correct character cell 
being affected for both appearance 
or color. Color codes on the 64 are 
numbered 0-15 and produce the 
machine's 16 colors. In lines 40 and 
50, try altering the 2's, which repre
sent red, to other color codes. 

There are two other color con
trols in this mode. Addresses 53280 
and 53281 determine border and 
background color, respectively. In 
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line 10 of both the programs we've

looked at so far, you'll find POKEs

to at least one of these addresses.

Color codes on the 64 are uniform,

so these two addresses respond to

0-15, as well. The figure preceding

illustrates the various components

that play a part in displaying stan

dard character mode.

Fortunately, BASIC makes it

easy to bypass the complex route to

this graphics mode. The PRINT

command offers a way to control

the position and color of characters

without worrying about codes,

memory areas, or POKEs. PRINT

operates in a fairly straightforward

way, and it will work in direct

mode—that is, without being in a

program. The first program you

typed in makes extensive use of

PRINT.

PRINT is a fast and effective

way to display graphics in this

mode, but it lacks the precision and

flexibility of POKEing directly to

screen and color memory. Using

PRINT and the special CHR$ codes

to control color and cursor move

ment is an especially powerful

technique, but makes program list

ings hard to read.

A detailed look at the complex

ities of screen codes and character

definitions is beyond the scope of

this article, but some additional

information may be helpful. Two

full sets—consisting of 256 charac

ters each—of definitions are nor

mally available for your use. One

consists of numbers, capital letters,

and lots of graphics; the other offers

fewer graphics, but adds lowercase

letters. Normally, only one set can

be used at a time. The easiest way

to switch between the sets is just to

press the Commodore-logo key and

the SHIFT key simultaneously.

Each time these keys are pressed,

the other set of definitions shifts

into place. Any characters currently

displayed on the screen will in

stantly alter to reflect the change.

The definitions can also be

switched from within a program.

The following example shows the

effect. (Be sure to save a copy of this

program—we'll be using it later.)

10 C=0;FOR 1=0 TO 31sREAD N:C=

C+N:POKE 828+1,N:NEXT

20 IFCO4900THENPRINT "ERROR IN

10-50":STOP

30 DATA 173,24,208,73,02,141,2

4,208,96

40 DATA160,0,132,251,169,216,1

44 COMPUTEis Gazelle March 1987

33,252,162,4,169,14,145,251

,200,208,251,230,252

50 DATA 202,208,246,96

60 SYS65409:SYSB37:V=53248:BK=

V+33:POKEBK,0

70 SM=1024iCM=55296:FOR 1-0 TO

255:O=172+I+24'INT(I/16):P

OKESM+O,I

B0 POKE CM+0,I/16-{K16):NEXT

90 POKE198,0:BO»PEEK|BK-1)AND1

5:POKEBK-1,14+(BO=14}•14

100 GETRS:ON-(RS="")-2"{RS="GU

)GOTO100,120

110 SYS828:GOTO100

120 IF(PEEK{V+24)AND6)=6THENSY

S828

130 IFSFTHENRETURN

690 POKEBK-1,1:POKE198,0:WAIT1

98,1:SYS65409:END

Initially, the program displays

all the graphics from one set by

POKEing screen memory with the

256 possible screen codes. The

character set is displayed in a block

made of 16 rows of 16 characters

each, with 15 of the 64's colors visi

ble. The sixteenth color, black,

couldn't be used since it would be

invisible against the black back

ground. Pressing on any key other

than G wil! switch to the other

character set. A further press will

bring back the first set, and so on.

Pressing G (for Go on) will allow

you to get out of the program. The

last line, 690, is especially impor

tant. It's used now, and later, to ter

minate the display. When this line

is reached, the border turns white,

and you can exit to the normal

screen by pressing any key.

You'll notice a couple of inter

esting points about the two charac

ter sets. Rapid switching back and

forth (use a repeating key, like the

space bar, to facilitate this) reveals

that about half the characters are

common to both sets. Also, the bot

tom half of each set is a reversed

version of the top. The sets are ar

ranged this way to give the maxi

mum flexibility for programming

and screen displays. The mechanics

of switching sets is rather complex,

but an easy way to do it is provided

by BASIC. PRINT CHR$(142) gives

the uppercase-only set, and PRINT

CHR$(14) gives the lowercase and

uppercase set. As you've seen, set

switching has no effect on colors.

They are controlled by color memo

ry, which is unaffected by the

switching procedure.

By the creative use of one of

these sets and by changing the col

ors of appropriate characters and

graphics, some fairly impressive

screen displays are possible.

Programmable Characters
Standard character mode offers an

even more flexible alternative: stan

dard programmable characters. Up to

now, the characters we've seen

have been governed by character

definitions stored in ROM (Read-

Only Memory), a fixed nonpro

grammable area of memory. It's

possible to divert the 64's attention

away from the ROM patterns, and

make the computer look at RAM.

Once this is done, we can place any

values we want there, altering the

patterns to suit our own uses. The

next program segment shows stan

dard characters in the process of be

ing transformed.

This, and all the following

short programs—up to line 680—

should be joined to the previous

one. To link programs, just make

sure the previous stage is in memo

ry, and then type the new lines.

When finished, save the enlarged

program before running the dem

onstration. When you reach the

next program, just add it in the

same way. As with the previous ex

ample, pressing any key but G will

switch between character sets if

you're in a character mode. Press

ing the G key will allow you to go

on to the next module once you've

started linking the programs to

gether. The border will change

color to notify you when the key

board is waiting.

140 C=0:FORI=0TO48:READN:OC+N

iPOKE679+I,N:-NEXT

150 IFC<>5814THENPRINT"ERROR I

N 140-1B0":5TOP

160 DATA120,169,51,133,1,162,1

6,160,0,140,193,2

170 DATA140,196,2,169,208,141,

194,2,169,48,141,197,2,185,

1,1,153,1,1,200

180 DATA 206,247,238,194,2,238

,197.2,202,208,23B,169, 55,1

33,1,88,96

190 C=0:FORI=0TO27:READN:C=C+N

:POKE728+I,N:NEXT

200 IFC<>3724THENPRINT"ERROR I

H 190-220":5TOP

210 DATA 160,0,162,24,169,32,1

41,233,2,140,232,2,173,4,22

0,153,1,1

220 DATA 200,208,247,238,233,2

,202,208,241,96

230 SF=l:SYS679:POKEV+24,29

240 CD-12288:T=50:SYS72a

250 FORB-0TO7*T:POKECD+32*S+IN

T(B/T),0:NEXT

260 FORI=0TO255:FORB=0TO7:POKE

CD+I*8+B,I:NEXT:NEXT

270 GOSUB90

Now when you run the com

bined program, it will repeat the

line 10 of both the programs we've 
looked at so far, you'll find POKEs 
to at least one of these addresses. 
Color codes on the 64 are uniform, 
so these two addresses respond to 
0-15, as well. The figure preceding 
illustrates the various components 
that playa part in displaying s tan
dard character mode. 

Fortunately, BASIC makes it 
easy to bypass the complex route to 
this grap hics mode. The PR INT 
command offers a way to control 
the position and color of cha racters 
without worry ing about codes, 
memory areas, or POKEs. PRINT 
operates in a fairly straightforward 
way, and it wi ll work in direct 
mode-that is, without being in a 
program. The first program you 
typed in makes extensive use of 
PRINT. 

PRINT is a fast and effective 
way to display graphics in this 
mode, but it lacks the precision and 
flexibility of POKEing directly to 
screen and color memory. Using 
PRINT and the special CHR$ codes 
to control color and cursor move
ment is an especially powerfu l 
technique, but makes program list
ings hard to read. 

A detailed look at the complex
ities of screen codes and character 
definitions is beyond the scope of 
thi s a rticle, but some additiona l 
information may be helpful. Two 
full sets-consisting of 256 charac
ters each-of definitions are nor
mally available for your use. One 
consists of numbers, capilallelters, 
and lots of graphics; the other offers 
fewer graphics, but adds lowercase 
leiters. Normally, only one set can 
be used at a time. The easiest way 
to switch between the sets is just 10 
p ress the Commodore-logo key and 
the SH IFT key simultaneously. 
Each time these keys are pressed, 
the other set of definitions shifts 
into place. Any characters currently 
disp layed on the screen will in
stantly alter to reflect the change. 
The definitions can also be 
switched from within a program. 
The following example shows the 
effect. (Be sure to save a copy of this 
program-we'll be using it later.) 

10 C~0:FOR 1=0 TO 31:REAO N: C-
C+N : POKE 828+I , N:NEXT 

20 IFC(>4900THENPRINT MERROR IN 
U;I_50 M,5TOP 

30 DATA 173,24,208 , 73,02,141,2 
4,208 ,96 

40 DATA160,0.132,2 51,169,216,1 

44 COMPUTE!'$ GlIzene March 1987 

33,252,162 , 4.169,14,145,251 
,200 , 208,251 , 230,252 

50 DATA 202 , 208 , 246 , 96 
60 SYS65409 , SYSB37:V=5324B:BKm 

v+33:POKEBK ,0 
70 SM- 1024.CM- 55296:FOR 1 - 0 TO 

255:0- 172+I+24*INT(I/16) : P 
OKESM+O.I 

80 POKE CM+O , I/16-( I(16):N~XT 
90 POKEI9B ,0:80- PEEK(8K-l)ANDI 

5 ,POKE8K-l,14+(BO=14)*14 
100 GETR$:ON_ (R$_ MM)_2 *( R$~MGN 

)GOT0100 . 120 
110 SY5828,GOT01 00 
120 IF (PEEK ( V+24) AND6 )_ 6TIIENSY 

5828 
130 nSFTHENRETURN 
690 POKEDK- l.1 : POKEI98 , 0 ,WAITI 

98 .1 :SYS65409:END 

Initially, the program displays 
all the graphics from one set by 
POKEing screen memory with the 
256 possible screen codes. The 
character set is displayed in a block 
made of 16 rows of 16 characters 
each, with 15 of the 64's colors visi
ble. The s ixteenth co lor, b lack, 
couldn't be used since it would be 
invisible against the black back
ground. Pressing on any key other 
than G will switch to the other 
character sel. A fu rther press will 
bring back the first set, and so on. 
Pressing G (for Go on) will allow 
you to get out of the program. The 
last line, 690, is especially impor
tant. It's used now, and later, to ter
minate the display. When this line 
is reached, the border turns white, 
and you ca n exit to the normal 
screen by pressing any key. 

You'll notice a couple of inter
esting points about the two charac
ter sets. Rapid switching back and 
forth (use a repeating key, like the 
space bar, to facilitate this) reveals 
tha t about half the characters are 
common to both sets. Also, the bot
tom half of each set is a reversed 
version of the top. The sets are ar
ranged this way to give the maxi
mum nexi bility for programming 
and screen displays. The mechanics 
of switching sets is rather complex, 
but an easy way to do it is provided 
by BASIC. PRI NT CHR$(142) gives 
the uppercase-only set, and PRINT 
CHR$(14) gives the lowercase and 
uppercase set. As you 've s.een, set 
switching has no effect on colors. 
They are controlled by color memo
ry, w hi ch is unaffected by the 
switching procedure. 

By the creative use of one of 
these sets and by changing the col
ors of appropriate characters and 
g raphics, so me fai rl y imp ressive 
screen displays are possible. 

Programmable Characters 
Standard character mode offers an 
even more flexible alternative: stan
dard programmable characters. Up to 
now, the characte rs we've seen 
have been governed by character 
definitions stored in ROM (Read
Only Memory), a fi xed nonpro
grammable area of memory. It's 
possible to divert the 64's attention 
away from the ROM patterns, and 
make the computer look at RAM. 
Once this is done, we can place any 
values we want there, altering the 
patterns to suit ou r own uses. The 
next program segment shows stan
dard characters in the process of be
ing transformed. 

This, and all the following 
short programs-up to line 680-
should be joined to the previous 
one. To link programs, just make 
sure the previous stage is in memo
ry, and then type the new lines. 
When finished, save the enlarged 
program before ru nning the dem
o nstration . When you reach th e 
next program, just add it in the 
same way. As with the previous ex
ample, p ressing any key but G will 
switch between character sets if 
you're in a character mode. Press
ing the G key will allow you to go 
on to the next module once you've 
s tarted linking the programs to
ge ther . The border wi ll change 
color to notify you when the key
board is waiting. 

140 C_ 0:FORI_ 0T048:READN:C_C+N 
,POKE679+I,NlflEXT 

150 I FC()5814THENPRINT M ERROR I 
N 140- 180 M :STOP 

160 OATAI2e , 169 , 51,133,l,162 , 1 
6,160.13,140,193 , 2 

1713 DATAI40 , 196 , 2 ,169,208, 141. 
194,2 , 169,4B,141.197 , 2,185. 
1,1, 153,1,1,200 

180 DATA 208 , 247,238.194.2 , 238 
,197.2,202,2138 , 239 , 169,55 , 1 
33.1,88,96 

190 C- 0,FORI - 0T027 , READN , C- C+N 
:POKE728+1,NINEXT 

200 IFC<>3724TH£NPRINT M ERROR I 
N 1ge- 22e M,SToP 

210 DATA 160,13,162,24.169,32,1 
41,2 33 ,2,140,232,2,173,4 ,22 
0,153,1 , 1 

2213 DATA 200 ,2138 . 247,238 , 233,2 
,202,208,241,96 

2313 SF- l: SYS679:POKEv+24,29 
2413 CD_ 122S8,T_ 50ISYS728 
250 FORB_ 0T07-T:POKECD+31 *8+IN 

T(8/T ),e.NEXT 
260 FORI - eT0 2S5 : ~'ORO-0T07: POKE 

CD+I · 8+B,I:NEXT:NEXT 
270 GOSUB90 

Now when you run the com
bined program, it will repeat the 
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With GFL Championship Football,'" you've got
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earlier standard character display.

But as soon as you see the screen

border turn black, you can press G

to watch programmable characters

being made.

Here, you'll see the uppercase

and graphics set displayed briefly,

and then turned into what's com

monly described as "garbage." The

program has shifted from ROM to

RAM for character patterns. How

ever, there are nothing but random

values in those bytes, hence the dis

organized display.

The screen doesn't stay disor

ganized for long. First, the pattern

in the bulk of the screen begins to

clear away and return slowly to the

familiar black background. This is

because the definition for the first

character in the third row of the dis

play is being blanked out. (This is

the pattern corresponding to screen

code 32, a blank space.) Since each

8-byte, or 64-bit, definition corre

sponds to an 8 X 8-pixel (or 64-

pixel) character cell, it's not a great

surprise to discover that each bit in

the definition controls one pixel on

the screen. Blanking out the pixels

simply requires turning off every

bit in the definition. Once this

transformation is complete, the rest

of the character set is changed into

blocks of short vertical lines. Notice

what happens when the pattern for

a space is changed again. When all

the characters are done, press any

key (avoid G at this stage) to exam

ine the other character set. You'll

see that it appears completely nor

mal. Actually, both this set and the

other, rather unusual set are pro

grammed characters whose pat

terns are stored in RAM. The

lowercase set was copied very rap

idly from ROM into RAM at the

start of this example.

Now add the next program

module:

260 FORI=0TO31:FORB=0TO7:AD=CD

+I*8+B:POKEAD,PEEK(AD+2048)
:NEXT:NEXT

290 FORB=0TO7:POKECD+160*8+B,P
EEK(CD+B):NEXT:PRINT"PRESS

fSPACElTHE RETURN KEY"

300 GETR$:IFRS<>CHRS{13)THENP0

KE204,0iGOTO300

310 POKE204,1:FORB=»0TO7:READCH
:POKBCD+B,CH:NEXT

320 DATA 130,68,124,84,124,56,

16,0

330 FORB=0TO7*T:AD=CD+INT{B/T)

:POKEAD+32"8,PEEK(AD):HEXT

340 GOSUB90

When the new section is run-
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ning, you'll see the top two rows of

vertical bars converted into the first

part of the lowercase set, and the

first character of the eleventh row

converted to an @ sign. This char

acter has screen code 160, the code

for a reversed space. Once these

changes are over, you'll see a screen

message asking you to press the

RETURN key. This is accompanied

by a flashing cursor in the shape of

the (S> sign. The cursor always

works by alternating the character

it's resting on with the reverse of

that character. Normally, this gives

the effect of a flashing block. With

our mutated characters, the effect is

quite different. Once you've

pressed the RETURN key, another

transformation takes place. The @

sign that's the first character in the

display is converted into the head

of a small animal. Then, so that

you'll have time to watch, this pat

tern is transferred slowly into the

area that holds the space character.

As a result, the majority of the

screen is soon covered with multi

ple copies of the creature's face. For

some technical notes on how the

face was created, refer to the side

bar accompanying this article.

Standard programmable char

acters are one of the mainstays of

Commodore 64 graphic displays.

They can be used to make charac

ters for games, different kinds of

letters and numbers, and highly de

tailed backgrounds for games and

other displays. As you saw when

the blank space so rapidly became a

thin vertical line, this mode offers a

speedy way to affect large areas of

the screen. By changing character

definitions in this active way—

often called redefining on the fly—

you can animate any kind of dis

play. Indeed, some arcade-style

games rely exclusively on this

mode, and use no sprites.

Multicolor Character Modes
To move on to the next category of

graphics modes, multicolor charac

ters, type in the following program

module and rerun the program. As

you go through the early sections,

pay careful attention to the appear

ance of the face and to the letters at

the bottom of the alternate charac

ter set. (This is made available at

any time by pressing any key but G.)

350 POKE53270,PEEK{53270)OR16

360 GOSUB90

When you hit the new section,

you'll see the finely detailed animal

face dissolve into a blob of indis

tinct colors. The letters in the still-

displayed PRESS THE RETURN

KEY message are similarly affected.

You'll also notice that while the top

half of the character block remains

unchanged, the bottom is subtly al

tered. For a clearer look at the con

trast, press a key to display the

other character set. Here, you can

see that the lower half of the char

acter block is suffering from the

same distortion as the RETURN-

key message.

This character set shows the

appearance of the next 64 graphics

mode, multicolor character mode

with standard character definitions.

This mode differs from the previous

two mainly in the way it handles

color. Although there is still one

background color and one main

color-memory color per character

cell, two additional colors are avail

able per cell. These two colors ap

ply to all the cells.

Even though multicolor mode

is clearly active, it's only affecting

the bottom half of the character

block. This is due to a special prop

erty of both the multicolor modes.

Multicolor is set individually for

each of the 1000 screen cells. Once

the main multicolor switch is acti

vated (in line 350), each cell is con

trolled by the color code held in the

corresponding byte of color memo

ry. Codes 0-7, the first eight colors,

display normal, single-color char

acters in the same color as the code,

like those at the top of the block.

Codes 8-15 turn on multicolor in

any given cell, but produce main

display colors corresponding to

codes 0-7.

The bottom eight rows of the

character block were constructed

with color codes 8-15, so they're

the only ones affected by the multi

color mode. If you look closely, you

may be able to see that these rows

are no longer the same colors that

they were in earlier stages. Howev

er, colors 8-15 are not completely

lost in multicolor mode; they can be

used for background or border, or

for the two additional multicolor

hues.

As you can see, using multicol

or with normal character patterns is

rather pointless. Characters in col

ors 0-7 appear unchanged, while

earlier standard character display. 
But as soon as you see the screen 
border tum black, you can press G 
to watch programmable characters 
being made. 

Here, you'll see the uppercase 
and graphics set displayed briefly, 
and then turned into what's com~ 
manly described as "garbage." The 
program has shifted from ROM to 
RAM for character patterns. How~ 
ever, there are nothing but random 
values in those bytes, hence the dis~ 
organized display. 

The screen doesn't stay disor~ 
ganized for long. First, the pattern 
in the bulk of the screen begins to 
clear away and return slowly to the 
familiar black background. This is 
because the definition for the first 
character in the third row of the dis~ 
play is being blanked out. (This is 
the pattern corresponding to screen 
code 32, a blank space.) Since each 
8~byte, or 64~bit, definition corre~ 
sponds to an a x a-pixel (or 64~ 
pixel) character cell, it's not a great 
surprise to discover that each bit in 
the definition controls one pixel on 
the screen. Blanking out the pixels 
simply requires turning off every 
bit in the definition. Once this 
transfonnation is complete, the rest 
of the character set is changed into 
blocks of short vertical lines. Notice 
what happens when the pattern fOf 
a space is changed again. When all 
the characters are done, press any 
key (avoid G at this stage) to exam~ 
ine the other character set. You'll 
see that it appears completely nor~ 
mal. Actually, both this set and the 
other, rather unusual set are pro~ 
grammed characters whose pat
terns are stored in RAM. The 
lowercase set was copied very rap
idly from ROM into RAM at the 
start of this example. 

Now add the next program 
module: 

280 FQRI - OT031:FORB_0T07:ADaCD 
+I*8+B:POKEAD,PEEK(AD+2048) 
:NEXT:NEXT 

290 FORS- 0T07:POKECD+160*8+B,P 
EEK ( CO+S) :NEXT :PRINTRPRESS 
( SPACE}THE RETURN KEY" 

300 GETR$ :lFR$<)CHR$ (1 3 ) THENPO 
KE204,0:G0T0300 

310 POKE204,I:FORB_ 0T07:READCtI 
,POKECO+B,CH : NEXT 

320 DATA 130,68,124,84,124,56, 
16,0 

330 FORS- 0TQ7*T:AO=CO+INT(a/T) 
:POKEAD+32*8,PEEK(AD):NEXT 

340 GOSUB90 

When the new section is run-
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ning, you'll see the top two rows of 
vertical bars converted into the first 
part of the lowercase set, and the 
first character of the eleventh row 
converted to an @ sign. This char
acter has screen code 160, the code 
for a reversed space. Once these 
changes are over, you'll see a screen 
message asking you to press the 
RETURN key. This is accompanied 
by a flashing cu rsor in the shape of 
the @ sign. The curso r always 
works by alternating the character 
it's resting on with the reverse of 
that character. Nonnally, this gives 
the effect of a flashing block. With 
aUf mutated characters, the effect is 
quite differ ent. Once you've 
pressed the RETURN key, another 
transfonnation takes place. The @ 
sign tha t's the first character in the 
display is converted' into the head 
of a small animal. Then, so that 
you'll have time to watch, this pat
tern is transferred slowly into the 
area that holds the space character. 
As a result, the majority of the 
screen is soon covered with multi
ple copies of the creature's face. For 
some technical notes on how the 
face was created, refer to the side
bar accompanying this article. 

Standard programmable char
acters are one of the mainstays of 
Commodore 64 graphic displays. 
They can be used to make charac· 
ters for games, different kinds of 
letters and numbers, and highly de
tailed backgrounds for games and 
other displays. As you saw when 
the blank space so rapidly became a 
thin vertical line, this mode offers a 
speedy way to affect large areas of 
the screen. By changing character 
definitions in this active way
often called redefining on the fly
you can animate any kind of dis
play. Indeed, some arcade-style 
games rely exclusively on this 
mode, and use no sprites. 

Multicolor Character Modes 
To move on to the next category of 
graphics modes, multicalar charac
ters, type in the following program 
module and rerun the program. As 
you go through the ea rly sections, 
pay careful attention to the appear
ance of the face and to the letters at 
the bottom of the alternate charac
ter set. (This is made available at 
any time by pressing any key but G.) 
350 POKE53270,PEEK(5327a )oRI6 
360 GOSUU90 

When you hit the new section, 
you'll see the finely detailed animal 
face dissolve into a blob of indis
tinct colors. The letters in the still
displayed PRESS THE RETURN 
KEY message are Similarly affected. 
You'll also notice that while the top 
half of the character block remains 
unchanged, the bottom is subtly al
tered. For a clearer look at the con
trast, press a key to display the 
other character set. Here, you can 
see that the lower half of the char
acter block is suffering from the 
same distortion as the RETURN· 
key message. 

This character set shows the 
appearance of the next 64 graphics 
mode, mullicolor character mode 
with standard character definitions. 
This mode differs from the previous 
two mainly in the way it handles 
color. Although there is still one 
background color and one main 
color·memory color per character 
cell, two additional colors are avail
able per cell. These two colors ap
ply to all the cells. 

Even though multicolor mode 
is clearly active, it's only affecting 
the bottom half of the character 
block. This is due to a special prop
erty of both the multicolor modes. 
Multicolor is set i"dividually for 
each of the 1 000 screen cells. Once 
the main multicolor switch is acti
vated (in line 350), each cell is con
trolled by the color code held in the 
corresponding byte of color memo
ry. Codes 0-7, the first eight colors, 
display nonnal, single-color char
acters in the same color as the code, 
like those at the top of the block. 
Codes 8-15 turn on multicolor in 
any given ceil, but produce main 
display colors corresponding to 
codes 0-7. 

The bottom eight rows of the 
character block were constructed 
with color codes 8-15, so they're 
the only ones affected by the multi
color mode. If you look closely, you 
may be able to see that these rows 
are no longer the same colors that 
they were in earlier stages. Howev
er, colors 8-15 are not completely 
lost in multicolor mode; they can be 
used for background or border, or 
for the two additional multicolor 
hues. 

As you can see, using mullicol
or with normal character patterns is 
rather pointless. Characters in col
ors 0-7 appear unchanged, while 
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deep in a Siberian stronghold. With them, they can

bring the world to its knees.

The U.S. government needs your help. Using their

satellite you can get into the complex with your

computer. All you have to do is locate the combina

tions to the safe, find and open it, and get the
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Sounds simple enough. Unfortunately, it's not that
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avoided. Guard patrols. And something called.. .The

Annihilator. Plus, your only map is the one you've

got to make while not being discovered by all of

the above.

Your reputation got you into this mess. Your

hacking skill is the only thing that can get you out.

BonVoyage.

AndFor Tfje

Complete Hacker

Experience...

Don't miss the

original Hacker—

the one chat got it

all started!

1 [acker II: The I)oomsda\

Papers, designed by Stew

Curtwright, who brought

you the award winning

challenge of Hacker.1"

Hacker II for Commodore

64/128, Apple II, IBM PC/PCjr

and Tandy 1000. Amiga, Atari ST

and Macincosh computers.

Coming soon for the Apple lies.

For more information and the dealer nearest you call 800/

227-9759 (in California, call-itV960-0410)weekdays

10:00 a.m. to -100 p.m. Pacific time.

ACTIVISION
ENTERIAINMLN F SOFTWARE

I
. IJrtjr~lAmi^3itTrjcknuii3<tr(>muriiHl(]n-KlctiiTinJo*lJmi[cd lElMivjEradcnujfc'if ltirtTiL*r^i*ulIin>ititvhMjchlnes&irpftni»*i nmily

Atari jral STur lr.itlemjEk.-tof Atjn (iirp Apple iml-MavliitirJurc irklrnurki til Apple rtrnipulrr AitkvMun Kiln- rrfy«r*vd rrailcTluikiifAdM^m. \ftC <! 1**HA Acchivm. Iix:

Over 50,000 sold in 
just four months! 

And you don't even have to 
leave your room. 
The Russian'i have 77;e Doomsday PafX!r'S" locked 
deep in a Siberian stronghold. With them, they can 
bring the world lO its knees. 

The US. government needs your help. Using their 
satellite you can get into the complex with your 
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easy. There are video cameras and monitors to be 
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Coming soon ro r the Apple lIos. 

For nlOre infonnation and the dealer nearest }"Ou CllISOOI 
227·9759 (in California, e ll 415) 960·0410) weekdays 
10:00 a.m. to ,too p.m. Pacific time. 

A T 
ENTERTA1NMENT SOFTWARE 

Corntnodote6-4. 12!I-.J.vnIf;>"'" '.-.dcmaib"'~ ~.ka"""'" Uml,cd.III.\ll .. ,..xm..n: "/ 1"' ..... 'IoolIIIo.oI_ .\l.1ochIncsCo>rpc:nlki<l.n...ryll . ' l1IIkn"<1ft<ofnr.tyC:o,pondon 
AbrI """ ST"", ' r..!t:mubof Aa;ut Corlt. "",*-.J ._<.»h .... ,_ of ""'* eompu_ A<1h--bIM '" , i>c rqtbI.mI,nd<:....n:,tI" ""'MW:tn. 1""- 0191!6 ""'" ......... Inc. 



NTERPRIZ

"The Computer Experts"

22292 N. Pepper Rd., Barrington IL 60010

COMMODORE 64c

Includes the GEOS program.

SALE* 159.95
List S299

BIG BLUE PRINTER

This is the affordable printer

you've waited for! 8'/;" letter
size, SO column dol matrix, heat

transfer printer features upper

and lower case, underline,

graphics, word processing, and

much more.

sales 39 95

List S199

160-180 CPS

N.L.Q. 180

PRINTER

This primer has a Near Letter

Quality button on the front panel.

| No more turning the printer on and
Off. The 8K buffer will free up
your computer four times faster

j than conventional printers and the
high speed will keep you

computing more than printing.
Super graphics along with Pica,

| Elite. Italics, and Condensed print.
Lifetime Warranty on Print Head

plus 6 month immediate

replacement warranty.

sales 199.00
List S499

BLUE CHIP

DISK DRIVE

SALE*159.95
List S249

PRINTER &

TYPEWRITER

COMBINATION

Superb Silver Reed letter quality

daisy wheel printer/typewriter,

just a flick of the switch to

| interchange. Extra large carriage,

typewriter keyboard, automatic

margin control, compact,

lightweight, drop in cassette

ribbon! Includes Centronics

Parrallel Interface

SALE $17995

List 1299

COMSTAR 1000

PRINTER

Print letters, documents, cct., at

100 cps. Works in Near Letter
Quality mode. Features are dot

addressable graphics, adjustable
tractor and friction feed, margin

settings, pica, elite, condensed,

italics, super/subscript, underline

&. more. CBM Interface Included

I List S349

(VII our products carry a minimum 90 day warranty

from the date of purchase, If problems arise,

simply send your product to us via U.P.S. prepaid.

We will IMMEDIATELY send you a replacement at

io charge via U.P.S. prepaid. This warranty provei

once again that.. yye £(m, Qur Customers!

1571 DISK DRIVECOMMODORE 128

SALE $289.00
List S399

13" COLOR

MONITOR

High Resolution, 1000 character

display, with built in audio
speaker with volume control.

sales 179.95

List S329

12" 80 COLUMN

MONITOR

High Resolution amber or green

screen monitor. 80 col. x 1000
lines at center. Non-glare screen.

Works terrific with IBM, Apple
and Laser business computers.

sales 9900
List SI29

sales 259.95
List $349

TV TUNER

Now switch your computer

monitor into o television set with

the flick of a switch.This Tuner

has dual UHF/VHF selector

switches, mute, automatic fine

tuning and computer/TV

selector switches. Hooks up

between your computer and

monitor! Inputs included for 300

ohm, 75 ohm, and UHF.

sales 49.95

List SI30

14" RGB &

COMPOSITE

COLOR MONITOR

High Resolution, 80 column
Monitor. Switch from RGB to

Composite. (C128 - IBM -Apple)

RGB cable $19.95. Add $14.50
shipping.

sales 237.00
List S399

MasterCard
TO ORDER CALL (312) 382-5244

8 am - 8 pm CST Weekdays / 9 am - 12 noon CST Saturdays

Includes the GEOS program. 

SALEs159.95 
List 5299 

BIG BLUE PRINTER 

This is the affordable printer 
you've waited fori 8111 " letter 

si.z.c, 80 column dot matrix, heal 
lraru;fer printer features upper 

and lower case, underline, 
graphics, word procc:s.sillfl. and 

much more. 

SALES 39.95 
List 5199 

160-180 CPS 
N.L.Q.I80 
PRINTER 

I 

SALEs159.95 
List 5249 

PRINTER & 
TYPEWRITER 

COMBINATION 
Superb Silver Reed letter quality 
daisy wheel printer/ typewriter, 

just a nick of the s .... itch to 
interchange. Extra large carriage, 
tYJ)Cwriter keyboard, automatic 

margin control , compact, 
lighlwdghl, drop in casseue 
ribbon! Includes Centronics 

Parrallcllnterfac:e 

SALES179.95 
lin 5299 

COMSTAR 1000 
PRINTER 

Prinlietters, documenu, cet., at 
100 cps. Works in Near Letter 

Quality mode. Features 8rc dot 
addressable graphics, adjustable 
tractor and friction feed, margin 
IICtling,s, pica, dite, condensed, 

italics. super/subscript , underline, 
&. more. CDM Interface Included. 

SALES179.95 
List 5349 

SALE S 289.00 
List 5399 

13" COLOR 
MONITOR 

High Resolution, IOOO character 
dbplay, with built in audio 

speakeT with volume control. 

SALES 179.95 
LiS! S329 

12" 80 COLUMN 
MONITOR 

High Resolution amber or green 
screen monitor. SOool. x 1000 

lines at center. Non·glare: screen. 
Work.! temne with IBM . Apple: 
and Laser bU$int$$ computers. 

SALES 99.00 
List SI29 

SALES 259.95 
List $349 

TV TUNER 

Now switch your computeT 
monitor into a television set with 
the: fliclrof a switch.This TuneT 

has dual UHF/ VHF sclc:ctor 
switches, mute:, automatic fine: 

tunina and computerrrv 
Kloctor switches . Hoob up 
between your computer and 

monitor! Inputs Included fo r 300 
ohm, 7j ohm. a nd U HF. 

SALES 49.95 
List SIlO 

14" RGB& 
COMPOSITE 

COLOR MONlTOR 

SALES 237.00 

TO ORDER CALL (312) 382-5244 
CST Weekdays / 9 am - 12 noon CST Saturdays 



BEST SERVICE IN THE USA • ONE

DAY EXPRESS MAIL • 15 DAY FREE

TRIAL • VOLUME DISCOUNTS •

OVER 500 PROGRAMS •

CUSTOMER LIST OF OVER

3,000,000 - LARGEST IN THE USA

1312) 382-5244
CALL BEFORE YOU ORDER: PRICES MAY BE

LOWER & WE OFFER SPECIAL SYSTEM DEALS

MUSICAL KEYBOARD
This sturdy 40 key professional
guage spring loaded keyboard

gives the feel and response of a
real keyboard instrument.

(Conductor software required)

SALE $69.00
I.is! $159.95

COMPUTER

CLEANERS

TV/Monitor Screen Restorer &

Qcaning Kit, Disk Drive Cleaner,

Anti-Static Keyboard Cleaner

•Choose any of these three

computer cleaners for only S9.95
each!

Lilt 119.95

1200 BAUD MODEM |
Save time and money wilh this
1200 Baud modem. Il has many

features you expect a modem to

have plus 4 times the speed!

sale $79 95

List 5199

SUPER AUTO

DIAL MODEM

Features on-line clock, dialing

from keyboard, capture and
display high resolution

characters, and much more.

sale $29.95
List S99

SINGLE SIDED DOUBLE DENSITY DISKS

.29*ea.100% Certified JW" floppy disks. Lifetime

Wimutty. 1 Box of 100 S29.00 List 11.99 each

SPECIAL BONUS COUPON

i We pack a special software

Computer, Disk Drive, Printer,

discount coupon with every

or Monitor we sell! This coupon

allows you to SAVE OVER S250 off sale prices!

(EXAMPLES)

Name

B. I. Homcpak

Super Huey II

, Flight Control Joystick

Newsroom
Leader Board
TV Tuner

Commando

Create with Gar field

Geos

SAT The Perfect Score

World Games

Trinity
C118 Partner

Robotics Workshop

C128 Programmers Reference Guide

List

S49.95

S19.95

$19.9!
J49.9J
S39.95

J99.9S

SUM

129.95

SS9.95

S69.95

139.95

SJ4.95

S69.9S

1149.95

$21.9J

Site

SI 9.95

$12.95

S12.95
$32.95
S23.95

$49.95

$11.95

SI 6.95

S39.95

MJ.95

$24.95

S24.9S

$49.95

$124.95

£12.95

(See onr 10O coupon items in our catalog.)

Coupon

S17.9S
SI 1.95

SIO.OO
S29.9S
S22.95

S39.9S

S21.95

S14.9S
S37.95

S39.9S

S22.9S

S22.9S

S44.9S

SI14.95

S9.9S

■ —■

ACCESS

ACTION PACK (D) S19.0S
LEADER BOARD ID) U.9S
LEADER BOARD COURSES (D1...1J.W

MAClt ) IO 1».9S
MACH 128 ICl M.9S

TENTH FRAME (D) 21.<H

ACE OF ACES ID) 111.9S
DAM BUSTERS (D) 1».»

FIGHT NIGHT (D) 1*.9S
HARDBALL (D) 11.91

LAW OF THE WEST )D)

KILLED UNTIL DEAD |D) 1».9S

BARON <D) t».9j
MILLIONAIRE ID) 14.9S

TYCOON |D) ».9i

TOM WHSKOPF PROCXM.f ID). .

MR. TESTER (D) l.M

PRINTUHS LIB. 1{DI V9S
PRINTERS LIB. 10) I.M

DATABASE MGR./PLUS - CI2S (D).,.. 14.95
TASK FORCE <D| 4.M

BROUEBI1UND

J
PRINT SHOP (0) (B.»S
GRAPHICS LIB. I.2M 3 IDI U.M

(."OMPANION (D) B
TOY SHOP |D> M.M

WHEW: IS CARMEN SANU1EGOID) I1.M

GRAPHICS LIB. HOLIDAY ED (D) ll.ti |

ELECTRONIC ARTS

HEART OF AFRICA (D)

ONE ON ONE (D)

PINHALL CONTRUCTION {D). ..
MUSIC CONSTRUCTION (D).,..

RACINO DESTRUCTION (D).,..

MAH11I.E MADNESS (D) 21M I
CHESSMASTER (D) B.9S

BATTLEFRONT |D) 1S.9S I
LORDS OF CONQUEST (D) ... .... 11.95 |

DATA SOFT

221 II BAKER STREliT (D) II7.»S
MERCENARY <D| I7.9S

NKVliR ENDING STORY (D) 17.95
MINI! I'URSUIT (D) I7.9S

VIDEO TITLE SHOP (D) 17.9J I
ll'l AT RE EUROPE 111) I<J.«

UCSIGNWARL

BODY TRANSPARENT (D) SUM
EUROPEAN NATIONS! LOCATIONS(D!.n.»

STATES AND TRACTS iO) UK

HrtYDEN

SAKliON II (D) ».M
SAT VERBAL (D) W.9S I
SAT MATH (D) 14.M

SAT PRATICE TEST (D) 14.9*

SUPER HULY II (D) SUM

TALLADEOA (D) 10.W

BEYOND FORBIDDEN FOREST (D)l».«

COMMANDO (D)

KARATE CHAMP {DJ M.W

KUNG FU MASTER (D) HW

CHAMPIONSHIP WRESTLING (0) D2.W
FAST LOAD (C) H.W
MOVIE MONSTER |D) UK

WINTER GAMES (D) U.K
WORLD GAMES (D) U.K

WORLD KARATE (D) It.M

WOSLD-S GREATEST FOOTBALL (D)....H.W

FIREBIRD

COLOSSUS CHFSS(D) V».«

ELITE M|D| «.«

FRANK1E GOES TO HOLLYWOOD ID) ...lt.»
EATTLE OF BRITAIN/MIDWAY (D) MS

IWOI[MATAULKLANDS(D) MS
TALKING TrAqiiiR ID) MTS

HI-TECH EXPRESSIONS

CARD WARF. (D) («.»»
1EUART WARE (D) I.9J

PARTY WAR&I)) ».»S

WARE WITH ALL KIT (D).. ».*J
HOLIDAY PRINT PAPER (D> T.»S

FLIGHT S1MUUATOH II (D)..

FOOTBALL (D)

BASEBALL (D)

ROADWAR Mtl (D) tU.»S

BATTLE OF ANT1ETAM ID) 31.W
GeTTYSBURG (D) 3I.9S I
MECH BRIGADE (D) W

NAM (D) U.W
U.S.A.A.F. (D) l
KAMPFCRUPPE (D)
WAR SHIP (D)

SOFTSVNC

I

ACCOUNTANT, INC. CI2S |D)... . M9.95 I
DESK MANAGER (D) U.K\
KID PRO QUO (D) I9.»
MODEL DIET (D) 19.S5

TRIOC64 1D)

DELTA DRAWING (Q

NUMBER TUMBLERS (Q ».»»

SEA SPELLER (O *.•»
UP* ADD'EM(C)|

SPINNAKER

Add S-3.00 (*10,00lar hardviorHj to- shipping, handling, and Insurance. Illinois reildenn plaaie 3d-; 6 -". ulei lai. Add S6.00 (SIO.OO for hardware) lor CANADA.

PUERTO RICO. HAWAII. ALASKA. APO-FPO orders. All orders mull b« in U.S. Dollars. WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA. Enclme Cashier

Chock, Money Order or Personal Check. Allow )4dayilordsliv«ry. 1 to 7 days (or phone orders. 1 day enpreii moll. Prlcei 8 Avalloblllly subiect to change without

VISA-MASTfR CAHD C O O no"co- Hardware shipping prices vary occording io weight. Pleaie coll lor amount. No APO-FPO lor Monitor*. ... .^ orders only

Thl, 5turdy 40 key professIonal 
luaJe sprinlloaded keyboard 
lives the feel and response of a 

real keyboard instrument . 
(Conductor software required) 

SALES69.00 
I $159.95 

COMPUTER 
CLEANERS 

TV I Monitor Sc:reen Resto~r &: 
OeaniDI Kit. Dbk DriveOeaneT, 

Antl-5latk Keyboard OtaMt 

· Choose any of these three 
computeT cleaners for only $9.9S 

each! 

SALES9.95* 
lin $19.95 

Save lime and money with this 
1200 Baud modem. II has many 
feat ures you expect a modem to 

have plus 4 times Ihe speed! 

SALE S79.95 

SUPER AUTO Dq)M 
Features on-line clock, dla llna 
from keyboard. capture MId 

display high resolution 
characters. and much more. 

SALES29.95 

SINGLE SIDED DOUBLE DENSITY DISKS 
100'" cmificd Silo' noppy dub. Ufttlme 
Wlmnly. I Box of 100$29.00 list SI.99each .2ge ea. 

SPECIAL BO:\US COUPON 
We pack a special software discount coupon with every 

• Disk Drive, Printer, or Monilor we sell! This coupon 
to SAVE OVER $250 orr sale prices! 

(EXAMP L ES) 
Name List 

D. I. Homt'pak 
SUpc1" Hucy II 
F11&h1 Control Joylllck 
Newlroom 
............ d 
TV Tuner 
Commood, 
Crate with Oarfield 

""" SATThe Pnfcct Score 
WoridGames 
Trinity 
C I28 Parlner 
Robol'elI Worbhop 
Clla Proarlmmen Rcferenc:c Ouldc 

S4!1. !I~ 
$I9.!lS 
SI9.!I' 
S49.!I' 
SJ!I.!I' 
S!I9.!I' 
UUS 
S29.!I' 
S~!I .9S 
$69.95 
S39.9S 
S14.95 
S6!1.9' 

$]49.9' 
Slt.9, 

Slle 
SI9.95 
S1l.95 
$ 11.~ 
$31.~ 

SlJ." 
$t9.~ 
SlUS 
516.95 
$39.~ 
$42.95 
SU." 
no." 
$49.95 

5114.95 
Sl2.95 

Coupon 
$17.9j 
111 .9j 
$10.00 
1t9.9j 
W.9j 
SJ9.9j 
$21.9j 
S14.9j 
1)1.9j 
$39.95 
122.9j 
$22.9j 
SU.9j 

11/4.9j 
59.9j 

EPYX 

FIREBIRO 

S UB - LOGIC 
ELECTRONIC A RTS 

" 

5.5.1 . 



those in 8-15 are virtually unread

able. Consequently, this mode is

hardly ever used. It does, on the

other hand, form a good introduc

tion to the next mode. Type in the

next module, save it, and then re

run the program, observing the var

ious modes as they go past.

370 POKEBK+1,10:POKEBK+2,1:MS=

"@ A B C D @":PRINTMS

380 FORI=0TO4:FORB=0TO7:READCH

:POKECD+I*S+B,CH:NEXT:NEXT

390 DATA 68,68,252,152,220,220

,48,48

400 DATA 48,204,204,204,252,20

4,204,204,32,136,136,136,16

8,136,136,136

410 DATA 16,68,68,68,84,68,68,

68,48,204,204,136,168,136,6

8,68

420 FORB=0TO7:POKECD+32*8+B,0:

NEXT

430 GOSUB90

The new mode is multicolor

with programmable characters, and

like the earlier programmable char

acters, it relies on character defini

tions held in RAM. This segment of

our tutorial program uses this ar

rangement to change the first five

characters in the block, and then re

converts the space pattern into a

blank to make the display readable.

You'll see that the RETURN-

key message is as unclear as ever,

but beneath it, six precisely defined

characters appear in a row whose

ends are punctuated by a new ver

sion nf the animal face. This time,

the face is made up of three differ

ent colors in the same character eel!,

an impossibility in standard pro

grammable character mode. Also in

the row are four differently colored

versions of a capital A. Like the

face, the rightmost of these is com

prised of three colors.

In this mode, the 64 uses a spe

cial method of decoding character

definitions to determine how the

four available colors are to be allo

cated in any cell. This coding meth

od is not used in standard character

mode, and a brief glance at the first

five characters in the block will

show why. As you'll recall, charac

ters in the first eight rows are dis

played just as if they were in

standard mode. The animal head

(in the first, @ sign, position) and

the /\'s look much different here.

Not only are they not multicolored,

but also all except one of the shapes

are distorted and difficult to read.

Clearly, these patterns would be

unsuitable for standard characters,

50 COMPUTE'S Gazette March 19B7

just as standard patterns are not

useful for multicolor.

In essence the coding system is

fairly straightforward. In this mode,

each character cell is only four pix

els wide. Consequently, resolution

drops to 160 X 200. The display

stays the same width, however, be

cause the pixels all double in width.

Thus, there's no change in the size

of the cell; it's four fat pixels wide,

instead of eight slim ones. The fat

pixels are controlled by pairs of bits

in the character pattern. Since two

bits can represent any number from

0-3, the 64 uses these four possibil

ities to determine how the three

multicolors and the background

color will be used in each cell.

(More technical information on this

topic is available in the accompany

ing article, "Manipulating Bits.")

This mode is one of the most

widely used, since it makes colorful

displays relatively easy to achieve.

It's very common in games, and its

only real drawback is the loss of

some horizontal resolution.

Extended Background

Color Modes
We now come to the extended back

ground color modes.

440 POKEV+22,8:POKEV+17,91

450 TORI=0TO3iFORCC=1TO11:SC=A

SC(MIDS(MS,CC,1)):IFSC<>32T
HENSC=SC+(I-1)*64

460 O=399+CC+I*40:POKESM+O,SC-

64"(SC=-32):POKECM+O,CC/2+1
470 NEXT:NEXT

480 GOSUB90

As you reach this section,

you'll see the row of six redefined

characters printed anew—repeated

four times and somewhat below the

original position. There's another

change, but it's more easily seen in

the other character set, so press a

key and take a look. You'll observe

that all the graphics have disap

peared from this set, and so have

the capital letters. In fact, there are

now only 64 characters in the set,

instead of the full 256. You'll see

that the first 64 characters appear

four times in the block—once on

the normal background color, and

three times on differing back

ground colors.

In this mode, each character

cell has its own background color

associated with it. This effect is

most easily seen in the rows dis

played at the left of the main char

acter block. Normally, only one

background color is available in

character modes; the extra ones

here give these modes their names.

This screen portrays extended

background color mode with standard

ROM character patterns. You'll note

that the RETURN-key message and

all the graphics below it are quite

readable again. Extended back

ground color works well in this

mode. Its most common use is to

provide windows of different colors

for text and numeric messages.

These can form the basis for effec

tive word processing and business-

type programs.

Flip back to the other character

set for a look at extended background

color mode with programmable char

acters. Here again, you'll see four

repeated bands of the first 64 char

acters. These no longer show any

effects of multicolor mode, which is

totally inoperable with extended

background color. As you can see,

although it's practical to make pro

grammable characters in this mode,

fine detail tends to get lost in at

least one of the three background

colors. Also, since only 64 character

patterns are allowed in this mode,

redefining a significant proportion

of them tends to leave too few al

phanumeric characters for screen

messages. This mode is not widely

used.

The next brief program seg

ment merely reprograms the

sources from which the extra back

ground colors are derived:

490 POKEDK+1,1:POKEBK+2,7:POKE

BK+3,11

500 GOSUB90

These are the same as the two spe

cial addresses used in multicolor,

plus an additional location. These,

together with the main background

color, form the background palette

for this mode. The programmer se

lects one of the four colors by

means of screen codes. Since only

64 characters are now available, ex

tra information is taken from the

screen code to determine which ex

tended background color will be

used. Codes 0-63 give the 64 char

acters on the normal background;

codes 64-127 (64 plus 0-63): ex

tended color source 1; codes

128-191 (128 plus 0-63): source 2;

and 192-255 (192 plus 0-63):

source 3. Any of the full range of 16

colors may be used for the colors of

the characters themselves.

those in 8-15 are virtually unread
able. Consequently, th is mode is 
hardly ever used. It does, on the 
other hand, form a good introduc
tion to the next mode. Type in the 
next module, S<l ve it, and then re
run the program, observing the var
ious modes as they go P<lst. 

37 a POK~BK+1,10:POKEBK+2,1 : M$
" @ II BCD @":PRINTM$ 

380 FOR I ",a T04: FORB=0T07 :READCII 
: POKECD+I *8+B , CH : NexT :NExT 

390 DATil 68,68,252,152,220,220 
,4 8 ,48 

400 DIITII 48,204,204,204,252 , 2a 
4,204,204,32,136,136,136,16 
8 , 136 ,136, 136 

410 DATil 16,68 ,68 , 68 , 84 , 68,68 , 
68,48,204,204,136,168,136,6 
8 , 68 

420 FOR8=0T07 : POKECD+32*8+B,0 : 
NE XT 

43" GOSU1390 

The new mode is IIIl1lticolor 
witl! programmable characters, and 
like the earlier programmable char
acters, it relies on character defini
tions held in RAM. This segment of 
our tutoria l program uses this ar
rangement to change the first five 
characters in the block, and then re
converts the space pattern into a 
blank to make the display readable. 

You'll see that the RETURN
key message is as unclear as ever, 
but beneath it, six precisely defined 
characters appear in a row whose 
ends are punctuated by a new ver
sion of the animal face. This time, 
the face is made up of three differ
ent colors in the same character cell, 
an impossibility in sta ndard pro
grammable character mode. Also in 
the row are four differently colored 
versions o f a capital A. Like the 
face, the rightmost of these is com
prised of three colors. 

in this mode, the 64 uses a spe
cial method of decoding character 
definitions to determine how the 
four available colors are to be allo
cated in any cel\. This coding meth
od is not used in standard character 
mode. and a brief glance at the fi rst 
five characters in th e block will 
show why. As you'll recall, charac
ters in the first eight rows are dis
played just as i f they were in 
standard mode. The animal head 
(in the first, @ sign, position) and 
the A's look much different here. 
Not only are they not multicolored, 
but also all except one of the shapes 
are distorted and difficult to read. 
Clearl y, these patterns would be 
unsuitable for standard characters, 
so COMPUTE/'s GOloflo March 1987 

just as s tandard patterns are not 
useful for multicolor. 

In essence the coding system is 
fairly straightfonvard. in this mode, 
each character cell is only four pix
els wide. Consequently, resolution 
drops to 160 X 200. The display 
stays the sa me width, however, be
cause the pixels all double in width. 
Thus. there's no change in the size 
of the cell; it's four fat pixels wide, 
instead of eight slim ones. The fat 
pixels are controlled by pairs of bits 
in the character pattern. Since two 
bits can represent any number from 
0-3, the 64 uses these four possibil
ities to determine how the three 
multicolors and the background 
color will be used in each ce l l. 
(More technical information on this 
topic is available in the accompany
ing article, " Manipulating Bits.") 

This mode is one of the most 
widely used, since it makes colorful 
displays relatively easy to achieve. 
It's very common in games, and its 
only rea l drawback is the loss of 
some horizontal resolution. 

Extended Background 
Color Modes 
We now come to the extended back
ground color modes. 
440 POKEV+22 , 8 : POKEV+17,91 
4Sa FORI - 0T03:FORCC- IT011 : SC- A 

SC( MIDS(M$ , CC , l» :IFSC()32T 
HE NSC"SC+ (I - 1 ) .. 64 

4 60 O-J99+CC+ l *40:POKESM+O,SC-
6 4*(SC- - 32),POKECM+o, CC/2+1 

470 NEXT:NEXT 
480 GOSUB9(1 

As you reac h this section, 
you' ll see the row of six redefined 
characters printed anew-repeated 
four times and somewhat below the 
original position. There's another 
change. but it's more easily seen in 
the other character set, so press a 
key and take a look. You 'll observe 
th at all the graphics have disap
peared from this set, and so have 
the capital letters. In fact, there are 
now only 64 characters in the set, 
instead of the full 256. You' ll see 
that the firs t 64 characters appear 
four times in the block-once on 
the normal background color, and 
three t imes on differing back
ground colors. 

In this mode, each character 
cell has its own background color 
assoc iated with i t. This effect is 
most easily seen in the rows dis
played at the left of the main char
acter block. Normally, only one 

background color is available in 
character modes; the extra o nes 
here give these modes their names. 

This screen portrays extellded 
background color mode witll standard 
ROM cllaracter patterns. You' ll note 
that the RETURN -key message and 
all the graphics below it are quite 
readable aga in. Extended back
ground co lor works well in th is 
mode. Its most common use is to 
provide windows of different colors 
for text and nu meric messages. 
These ca n form the basis for effec
tive word processing and business
type programs. 

Flip back to the other character 
set for a look at extended backgrollnd 
color mode witll programmable cll ar
acters. Here again, you'll see four 
repeated bands of the first 64 char
acters. These no longer show any 
effects of multicolor mode, which is 
totally inoperable with extended 
background color. As you can see, 
although it's practical to make pro
grammable characters in this mode, 
fine detail tends to get lost in at 
least one of the three background 
colors. Also, since only 64 character 
patterns are allowed in th is mode, 
redefining a significant proportion 
of them tends to leave too few al
phanumeric characters for screen 
messages. This mode is not widely 
used. 

The next brief program seg
me n t mere ly reprograms the 
sources from which the extra back
ground colors are derived: 
49a POKEDK+l,l: POKESK+2 ,7:POKE 

DK+3 , l1 
500 GOSUB90 

These are the same as the two spe
dOli addresses used in multicolor, 
plus an additiona l location. These, 
together with the main background 
color, form the background palette 
[or this mode. The programmer se
lects one of the fou r colors by 
means of screen codes. Since only 
64 characters are now ava ilable, ex
tra information is taken from the 
screen code to determine which ex
tended background color will be 
used . Codes 0- 63 give the 64 char
acters on the normal background; 
codes 64- 127 (64 plus 0- 63) : ex
tended co lor so urc e 1; codes 
128- 191 (128 plus 0-63): source 2; 
and 192 - 255 (192 plu s 0-63): 
source 3. Any of the full range of 16 
colors may be used for the colors of 
the characters themselves. 
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Bitmapped Modes
The following program segment

moves us out of the realm of char

acter display completely. As usual,

we'll encounter twin modes. These

are the bitmapped modes, also

known as hi-res modes.

510 POKEV+17,59:HI=8192

520 PORI=0TO999:FORB=0TO7:POKE
HI+8*I+B,0:NEXT:NEXT

530 PRINTCf]R$(147):SYS837

540 O=3B43:FORI=0TO39:POKEIII+O
+8*I,255:NEXT

550 FOR1=0TO24:FORB=0TO7:FORN=
lTO3iAD=HI+5*(N+l)*B+40*a*I
+B

560 POKEAD,PEEK(AD)OR(16*N)
570 NEXT:NEXT:NEXT

580 FORI=0TO39:POKESM+480+I,I:

NEXT

590 GOSUB90

Running this portion of the

program creates a much-changed

screen image. This is a standard hi

res display. Although there's still a

block in the center of the screen,

there are no characters in it—just

colors. The orientation of the colors

has altered, too. Once again, all 16

colors are displayed in the block,

but are now running vertically in

stead of horizontally. Blocks of

color also appear wherever other

characters were formerly displayed.

There's been a change in the way

the 64 is handling color. In bit

mapped mode, color information

comes entirely from the area that

would be screen memory in a char

acter display. The colors you see are

generated by the screen codes that

are still in position from our charac

ter displays.

The basic pattern of the screen

image has changed as well. About

half the screen is a jumble—the

kind of garbage we saw earlier in

the first stages of redefining charac

ters—and the lower half is most of

both our character sets. This shows

us that the screen is still organized

in character-cell manner, but what

exactly are we looking at?

Up to this point, we've seen

characters fetched indirectly from

character memory via their screen

codes. Even though the character

images we now see on the screen

appear identical, the indirect part of

the process has been eliminated.

We're looking directly at character

memory itself. However, most of

both character sets are visible (you

may want to rerun the program to

check this). Two full character sets

occupy only 4048 bytes, and a hi-
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res screen requires 8000. That's

why there's room for the additional

random patterns at the top of the

screen. However, the computer has

strict rules about where character

memory and hi-res screens may be

located. In this case, the top of the

screen is filled with 4048 bytes of

random patterns, leaving only 3952

bytes of hi-res screen. This is not

enough for both character sets: If

you look closely, you'll notice that

the second set is not completely

displayed.

By now, you'll have noticed

that the screen is slowly being

blanked out. Here, unlike the char

acter modes, each byte—hence,

each bit—must be zeroed out indi

vidually to clear the screen. In the

bitmapped modes each bit must be

programmed—mapped—to pro

duce a screen display. After all the

patterns have been blanked out, the
colors will suddenly be cleared, too.

The program does this by issuing

the same command that's used to

clear the normal screen of screen

codes. In this case, that places color

codes for a black background and

red images into all the cells of

screen memory. And, once the

screen is totally cleared, you'll ob

serve four red lines being drawn.

The first of these—a horizontal

line—is plotted rapidly; the other

three—vertical lines of varying

widths—much more slowly. The

difference in speed occurs because

the three vertical lines are checking

for existing screen images as they

make their way down the display.

They might otherwise obliterate al

ready established graphics.

Once the vertical lines are

done, a full range of background

colors will be displayed along the

horizontal line, and the line itself

will take on a number of different

hues. Color codes have been inten

tionally pushed into screen memo

ry to create this effect. In this mode,

each eight-byte hi-res cell—a char

acter cell whose pattern must be

programmed directly—may have

one background color and one im

age color. The effect is somewhat

similar to color in extended back

ground color, but here there are no

limits on the patterns, and the full

range of colors may be used in any

one cell.

This mode offers the 64's high

est resolution and most flexible

possibilities for detailed imagery.

All the screen displays in the GEOS

system are drawn in this mode.

Colors here can be much richer and

more varied than is often

thought—there has been some con

fusion on color in this mode. How

ever, some commercial software

does support full standard hi-res

colors. Notable examples among

older programs are Doodle and the

Flexidraw system; the current 1.2

version of geoPaint in GEOS also in

cludes full color support.

Multicolor Bitmapped Mode
This brief program brings us to the

final full-screen graphics mode,

multicolor hi-res.

600 POKEV+22,24

610 GOSUB90

When you get to this stage, you'll

see that the lines from the previous

display are now different colors—

one has turned black and thus dis

appeared—and that the verticals

are equally wide. This is much like

the similar effect found in multicol

or character mode.

Multicolor hi-res also offers

160 doubly wide horizontal pixels

by 200 vertical. Here also, the dou

bly wide pixels control four color
sources. In this mode, there is one

background color for the entire

screen, but three separate image

colors for each cell. As in standard

hi-res, two 0-15 color codes are ac

commodated in the screen-memory

area. This mode's additional color is

derived from the familiar color-

memory area.

620 FORI=0TO24:O=10+40*I:POKEC

M+O,I:POKESM+5+O,5

630 POKESM+10+O,I*10:NEXT

640 FORI=>0TO7:FORB=0TO7:O=80 + 2

6+40*1+13: POKESM+0,16 : POKECM

+O,6:NEXT:NEXT

650 FORI=2TO7:FORB=-0TO7:AD=KI +

240+320'I*B:POKEAD,PEEK(AD)

OR16

6G0 AE=HI+1812+B*8iPOKEAE,255:

POKEAE+1,255

670 AF=HI+280+312*I+B:POKEAF,P

EEK(AF)OR2t(2*(INT(B/2))+l)

680 NEXT:NEXT

This is the last segment in our

odyssey through the character-

based pairs of the 64's graphics

modes. In this section, new colors

are applied to the existing three

lines, and three more are drawn in

the top right corner of the screen.

These three differently colored

lines intersect without color inter

ference. This property is the great

Bitmapped Modes 
The following program segment 
moves us out of the realm of char
acter display completely. As usual, 
we'll encounter twin modes. These 
<Ire the bi/mapped modes, also 
known as hi-res modes. 
510 POKEV+17,59:HI _S192 
520 FORI - OT0999 : FORB»0TQ7:POKE 

HI+S*I+B," : NEXT:NEXT 
530 PRINTCUR$(1 47),SYS837 
540 O"3843:FORI - 0TOJ9:POKEHI+O 

+8*1.255 :NEXT 
550 FORl - 0T024:FORS - OTQ7;FORN_ 

IT03:AO- III+S*(N+1)*S+40*S*1 
+B 

560 POKEAD,PEEK{AD)OR(16*N) 
570 N£XT:NEXT:NEXT 
580 FORI - 0T039:POK£SM+4BB+I,I : 

NEXT 
590 GOSUB90 

Running this portion of the 
program creates a much -changed 
screen image. This is a standard hi
res display. Although there's still a 
block in the center of the screen, 
there are no characters in it-just 
colors. The orientation of the colors 
has altered, too. Once again, all 16 
colors are displ<lyed in the block, 
but are now running vertically in
stead of horizontally. Blocks of 
color also appear wherever other 
characters were formerly displayed . 
There's been a change in the way 
the 64 is hnndling color. In bit
mapped mode, color information 
comes entirely from the area that 
would be screen memory in a char
ncter displny. The colors you see are 
generated by the screen codes that 
are still in position from our charac
ter displays. 

The basic pattern of the screen 
image has changed as well. About 
half the screen is a jumble-the 
kind of garbage we saw earlier in 
the first stages of redefining charac
ters-and the lower half is most of 
both our character sets. This shows 
us that the screen is still organized 
in character-cell manner, but what 
exactly are we looking at? 

Up to this point, we've seen 
characters fetched indirectly from 
character memory via their screen 
codes. Even though the character 
imlges we now see on the screen 
appear identical, the indirect part of 
the process has been eliminated. 
We're looking directly at character 
memory itself. However, most of 
both character sets are visible (you 
may want to rerun the program to 
check this). Two full character sets 
occupy only 4048 bytes, and a hi-
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res screen requires 8000. That 's 
why there's room fo r the additional 
random patterns at the top of the 
screen. However, the computer has 
strict rules about where character 
memory and hi-res screens may be 
located. In this case, the top of the 
screen is filled with 4048 bytes of 
random patterns, leaving only 3952 
bytes of hi-res screen. This is not 
enough for both character sets: If 
you look closely, you' ll notice that 
the second set is not completely 
displayed. 

By now, you'll have noticed 
that the screen is s lowly being 
blanked out. Here, unlike the char
acter modes , each byte-hence, 
each bit-must be zeroed out indi
vidually to clear the screen. In the 
bitmapped modes each bit must be 
programmed-mapped-to p ro
duce a screen display. After all the 
patterns have been blanked out, the 
colors will suddenly be cleared, too. 
The program does this by issuing 
the same command that's used to 
dear the normal screen of screen 
codes. In this case, that places color 
codes for a black background and 
red images into all the cells of 
screen memory. And, once the 
screen is totally deared, you'll ob
serve four red lines being drawn. 
The fir st of these-a horizontal 
line-is plotted rapidly; the other 
three-vertical lines of varying 
widths- much more slowly. The 
difference in speed occurs because 
the three vertical lines are checking 
fo r existing screen images as they 
make their wny down the display. 
They might otherwise obliterate al
ready established graphics. 

Once the vertica l lines are 
done, a full range of background 
colors will be displayed along the 
horizontal line, and the line itself 
will take on a number of different 
hues. Color codes have been in ten
tionally pushed into screen memo
ry to create this effect. In this mode, 
each eight-byte hi-res cell-a char
acter cell whose pattern must be 
programmed directly-may have 
one background color and one im
age color. The effect is somewhat 
similar to color in extended back
ground color, but here there are no 
limits on the patterns, and the full 
range of colors may be used in any 
one cell . 

This mode offers the 64's high
est resolution and most flexible 

possibilities for detailed imagery. 
All the screen displays in the GEGS 
system are drawn in this mode. 
Colors here can be much richer and 
more varied than is often 
thought-there has been some con
fusion on color in th is mode. How
ever, some commercial software 
does support full standard hi-res 
colors . Notable examples among 
older programs are Doodle and the 
Flexidraw system; the current 1.2 
version of geoPaillt in GEO$ also in
cludes full color support. 

Multicolor Bitmapped Mode 
lhis brief program brings us to the 
final full-screen graphics mode, 
III ldticolor hi-res. 
600 POKEV+22 , 24 
610 GOSUB9a 

When you get to this stage, you'll 
sec that the lines from the previous 
display are now different colors
one has turned black and thus dis
appeared-and that the verticals 
arc equally wide. This is much like 
the similar effect found in multicol
or character mode. 

Multicolor hi- res a lso offers 
160 doubly wide horizontal pixels 
by 200 vertical. Here also, the dou
bly wide pixels control four color 
sources. In this mode, there is one 
background co lor for the entire 
scree n, but th ree separate image 
colors for each cell. As in standard 
hi -res, two 0-15 color codes are ac
commodated in the screen-memory 
area. This mode's additional color is 
derived from the familiar color
memory area. 

620 t'ORI - OT024 : 0-1 0+40 * I , POK£C 
M+O,I:POK£SM+S+O,S 

6Ja POKESM+la+o ,I* la:NExT 
640 FORI ~aTD7 : FoRB- "T07: 0-B"+2 

6+4a * I+8 : POKESM+O , lB: POKEC~l 
+O , 6 : NEXT : NEXT 

65a FORI - 2TD7 : FoRB- aTo7 :AO_IlI+ 
240+J20 * I+B : POKEAO ,PEEK{AO) 
OR16 

660 AE-IlI+IB12+S*S:POK£AE,25S : 
POKEAE+l,255 

670 AF~IlI+2S0+312*I+B : POK~AF,P 
EEK{AF)OR2T(2*( INT(B/2) )+1) 

680 NEXT:NEXT 

This is the last segment in our 
odyssey through the character
based pairs of the 64's graphics 
modes . In this section, new colors 
are applied to the existing three 
lines, and three more are drawn in 
the top right corner of the screen. 
These three differently colored 
li nes intersect without color inter
ference. This property is the great 



■ I

ubscribe to COMPUTERS Gazette today

through this special introductory money-saving

offer, and you'll be getting a lot more than just

another computer magazine. That's because

each issue of COMPUTEI's Gazette comes

compleie with up to 20 all-new, action-packed

programs.

Subscribe now and you can depend on a

steady supply of high quality, fun-filled

programs for your Commodore computer-

programs like Disk Editor, Mini-Filer, Arcade

Baseball, Budget Planner, Sound Designer,

SpeedScript, and hundreds of other educa

tional, home finance and game programs the

ire family can use all year long.

EXTTft'W

The superb programs you'll find in each

issue are worth much, much more than the

subscription price.

And there's more to COMPUTED Gazette

lan just exciting new programs. Month

lonth, the superb articles in COMPUTEI's G

lette deliver the latest inside word on every

thing from languages to interfaces...

rogramming to disk drives.

Whether you're a novice or an exper

snced user, COMPUTEI's Gazette is the

magazine for you. So subscribe today. Return

the enclosed card or call 1-800-247-5470 (in

Iowa, 1-800-532-1272).

Do it now.

Y///////////M ^^■^^^^—

ACT NOW.
ANDSAM?

_i!VuDiicanons, inc.
One o( In© ABC Publishing Campanrws

.1 altached order card is missing, write: COMPUTERS Gazette RO. Box 10955. Des Moines, IA 5O95C



A better understanding of character

definitions and the display they pro

duce requires another look at mem

ory structure. Each byte of memory

is broken down into eight bits. The

term bit is often said to be a con

tracted combination of the words

binary and digit. While some dispute

this origin, it does provide a hint at

one of the characteristics of this

smallest unit of computer memory.

The 64 is a digital computer, a

collection of minuscule on/off

switches. Obviously, an on/off

switch has only two possible posi

tions. These positions are used

within the computer to represent

numbers. An on switch is 1; an off

switch is 0. This structure then

lends itself to the binary number

system—a system composed sim

ply of l's and 0's. This is perfect for

the 64, but very difficult for us.

Looked at in this way, we can

see that ROM is a set of on/off

switches permanently frozen into

patterns, while RAM is a set of flex

ible switches that can be moved

into any position dictated by a pro

gram. This flexibility is not free of

cost—without electric power, the

RAM switch settings are jumbled

and lost completely. In essence,

tape and disk storage amounts to

nothing more than RAM switch set

tings that have been preserved for

later use by the computer.

Bits And Graphics
There's actually little reason to deal

formally with the binary number

system when working with graph

ics on the 64. We do need to have

Lee Noel, Jr.

an understanding of the individual

bit switches, but our everyday deci

mal number system gives us all the

tools required.

Bits are important because they

provide a precise way of looking

into each byte of memory. To re

turn to the metaphor of houses on

the street (used in the "Fundamen

tals" story), bits give us a way of ac

cessing exactly any of the eight

small, identical rooms that com

prise each house. As you'll see

shortly, all that really matters is

whether bits are on or off. This

information does need to be put

into numerical form, but we'll de

tour around the binary system and

get on with the graphics. The figure

below shows how bits are arranged

within a byte. (Note: All bytes on

the 64 have this structure.)

BVIE STRUCTURE

128 tM? IE 8 4 i 1 -BIT UALUt

As you see, the eight bits are

numbered 0-7, starting from the

right. Each bit is shown holding a

number. For example, bit 5 contains

32. These numbers represent the

decimal number value for each bit

when it's on. An off bit has a value

of 0, regardless of its position with

in the byte. The numbers in paren

theses below the bits show the bit

value expressed as a power of 2.

Thus, 32 is 2T5, or 2 • 2 " 2 ' 2 * 2.

Bit 0 has a value of 1 when it's on.

Mathematically, any number to the

power of 0 is I. These parenthetical

expressions are closely related to

the binary form of the number, but,

for our purposes, they merely pro

vide a useful method for remem

bering the on value of each bit.

(There's also a glimpse here of why

it's useful to start numbering from 0.)

BVTE UflLUE

128 64 32 IS 8 4 2 1 #-BIT UflLUE

OlOIXIO'O X:0iX.mis»ns

32 M »1 = 37

Instead of looking at the byte

as l's and 0's, let's consider it as a

sort of horizontal tic-tac-toe ar

rangement. An X will represent an

on bit, and an O will be off. In the

figure, bits 5, 2, and 0 are on. The

total value for the byte is simply the

total value of the individual on (X)

bits—in this case, 32 + 4 + 1, or 37.

The minimum value for a byte

is 0—all bits off. The maximum is

255,128 + 64 + 32 + 16 + 8 + 4

+ 2 + I—all bits on. All the inter

mediate values are possible, pro

ducing 256 byte values. This is why

POKEs—which store a decimal nu

meric value into a given address—

are limited to this range. The pro

gram below, "Bitpeeker," lets you

enter any valid 64 address, and see

the number stored there in both

decimal and X/O bit-pattern form.

10 PRINT CHRS(147):INPUT"ADDRE

SS";AD

20 IF AD<0 OR AD>65535 THEN 10

30 N=PEEK(AD)iPRINT"PEEKING"AD

"GIVES"N:PRINT

40 PRINT SPC(3)"8IT PATTERN"
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Manipulating Bits 
A better understanding of character 
definitions and the display they pro
duce requires another look at mem
ory structure. Each byte of memory 
is broken down into eight bits. The 
term bit is often said to be a con
tracted combination of the words 
binary and digit. While some dispute 
this origin, it does provide a hint at 
one of the characteristics of this 
smallest unit of computer memory. 

The 64 is a digital computer, a 
collection of minuscule on/off 
switches. Obviously, an on/off 
switch has only two possible posi
tions. These positions afe used 
within the computer to represent 
numbers. An 011 switch is 1; an off 
switch is O. 1!his str:ucture then 
lends itself to the binary number 
system-a system composed sim
ply of l ' s a,nd D's. This is perfect for 
the 64, but very di(ficult for us. 

Looked at in this way. we can 
see that ROM is a set of on/off 
switChes permanent~y frozen into 
patterns, while RAM is a set of nex
ible switches that can be moved 
into any position dictated by a pro
gram. This flexibility is not free of 
cost-without electric power, the 
RAM switch settings are jumbled 

I ,~nd lost completely. In essence, 
tape and disk storage amounts to 
nothing more than RAM switch set
tings that have been preserved for 
later use by the computer, 

Bits And Graphics 
There's actually little reason to deal 
formally with the binary numbe~ 
system when working with graph
ics on the 64. We do need to have 
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an understanding of the individual 
bit switches, but our everyday deci
mal number system gives us all the 
tools required. 

Bits are important because they 
provide a predsc way of looking 
into each byte of memory. To re
turn to the metaphor of houses on 
the street (used in the "Fundamen
tals" story). bits give us a way of ac
cessing exactly any of the eight 
small, identical rooms that com
prise each house. As you'll see 
shortly, all that really matters is 
whether bits are on or off. This 
information does need to be put 
into numerical form, but we'll de
tour around the binary system and 
get on with the graphics. The figure 
below shows how bits are arranged 
within a byte. (Note: All bytcs on 
the 64 have this structure.) 

BIlE SIRutllllE 
1 G 5 4 3 Z 1 , +8II ~lIIlfR 

112816.1311161 B 1. 1111 1'B11 VR1UE 
[1')[ 1')[ 1~[ 1j[ 1')[ 1j[ 11)[ 1; 

As you see, the eight bits are 
numbered 0-7, starting from the 
right. Each bit is shown holding a 
number. For example, bit 5 contains 
32. These numbers represent the 
dedmal number value for each bit 
when it's on. An off bit has a value 
of 0, regard1ess of its position with
in the byte. The numbers in paren
theses below the bits show the bit 
value expressed as a power of 2. 
Thus, 32 is 2i5, or 2 • 2 • 2 • 2 • 2. 
Bit 0 has a value of 1 when it's on. 

Mathematically, any number to the 
power of 0 is 1. These parenthetical 
expressions are closely related to 
the binary form of the number, but, 
for our purposes, they merely pro
vide a useful method for remem
bering the on value of each bit. 
(There's also a glimpse here of why 
it's useful to start numbering from 0,) 

BYIE Ul1UE 
118 54 32 16 8 4 2 1 tBIJ ij~lU[ 

lololxloiO lxlolxl'B11 SUTUS 
32*4+1:31 

Instead of looking at the byte 
as 1 's and O's, let's consider it as a 
sort of horizontal tic·tac·toe ar· 
rangement. An X will represent an 
011 bit, and an 0 will be off. In the 
figure, bits 5, 2, and 0 are on. The 
total value for the byte is simply the 
total value of the individual on (X) 
bits-in this case, 32 + 4 + 1, or 37. 

The minimum value for a byte 
is O-all bits off. The maximum is 
255. 128 + 64 + 32 + 16 + 8 + 4 
+ 2 + I-all bits on. All the inter
mediate values are possible, pro
ducing 256 byte values. This is why 
POKEs-which store a decimal nu
meric value into a given address
are limited to this range. The pro
gram below. "Bitpeeker:' lets you 
enter any valid 64 address, and see 
the number stored there in both 
decimal and X/D bit-pattern form. 

10 PRINT CHR$(147) I INPUT MADORE 
SSM/AD 

20 IF AO<0 OR AO>655J5 THEN 10 
30 N-PEEK(AD)IPRINT~PEEKING·AD 

MGIVES"NIPRINT 
40 PRINT SPC(J)"BIT PATTERN" 



50 FOR 1=7 TO 0 STEP -1{PRINT

[SPAC£)CHRS(98)CHRS(119+(2T

I-(N AND 2TU));:NEXT

To make programmable (or

custom) characters, all we need to

remember is the simple bit/byte

chart in the previous figure. Since a

character definition is just eight

consecutive bytes of pattern infor

mation, all we have to do is supply

our own pattern once the 64 is

"looking" in the right direction.

The figure below shows the eight-

byte off/on pattern needed to make

the face character displayed in iines

310-330 from the main article. As

you can see, calculating the num

bers required is a straightforward

exercise in addition.

64 32 16 8 4 2 1 tBiT UALUES

PROGRWHflBLE CHflRflCTEB PflTTERH

AND And OR—

The Logic Testers
With programmable graphics, one

bit will often correspond to one

pixel on the 64's screen. Hi-res

graphics operates on the same prin

ciple, but requires even finer con

trol. Instead of predefined character

patterns being used in the display,

detailed, possibly transitory, images

are directly plotted on the screen.

This means that the program

mer must be able to nondestruc-

tively examine and alter any of the

8000 bytes making up the hi-res

screen. Generally, it's not practical

just to POKE blindly to the screen:

Such POKEs would be likely to

wipe out any information already

in a byte. We need a method for

turning individual bits on and off

without disturbing other bits in the

same byte.

To illustrate, imagine a hi-res

byte holding the value 32~one

with only the fifth bit on. To turn on

bit 0, it might seem logical to POKE

the byte with a value of 1. While

this would turn on bit 0, it would

put a total value of 1 into the byte,

thus turning off bit 5.

Another use for this precise

control of bits is related to the

switchlike nature of computer

memory. Bits at some locations ac

tually do act as switches, turning

some of the 64's components off

and on. Some addresses control

many functions. A good example is

address 53270, which turns on mul

ticolor mode in line 350 of the

demo program. Make sure any pro

gram in your 64 is saved, and then

try this POKE:

POKE S3270, 32

The screen should go blank.

RUN-STOP/RESTORE will return

everything to normal, but if you run

into problems, you can turn your 64

off since your program is safe. Lo

cation 53270 obviously does more

than switching multicolor. Fortu

nately, AND and OR provide a way

to avoid blindly flipping whole

bytes of sensitive bit switches.

BASIC'S AND and OR func

tions give us the fine control neces

sary to successfully undertake

precise operations. AND and OR

are known as logical operators, but

understanding them often seems to

stretch logic to its limit. As a result,

we're going to try another detour.

Using the tic-tac-toe marking

scheme we developed for program

mable characters, we're going to

convert ANDing and ORing into a

simple geometric game.

Game Plan

• Object of the Game: To turn on or

off one or more bits (pixels) in a hi

res screen byte, without disturbing

the other bits. We'll call this origi

nal byte the target byte, and its ad

dress the target address.

• The Method: We create another

number, another byte value,

which is ANDed or ORed with

the target byte to produce the re

sult byte. We'll call this modifying
value the modifying byte.

• The Rules: Use AND to turn bits

off; use OR to tum bits on. (This is

easy to remember. And and off

each have three letters; or and on

have two.)

The figure shows how this

works in practice.

TARGET

MODIFIER

RESULT

IIS

X

0

0

IHI m ewe

64 32 16 8

OIXOIX
t

010 OX
1

0I0I0X

< 2

OIX

X

1

X

XX

0 X X

=171

EfSIC EGUlVflLENT! POE TFSGET, FEEK(TARGET) AND IE

HERE, THE Ds TURN AHV BIT OFF,
HMLE THE Ks PROTECT THE TfllGET
BITS, UHETHER TKEV'RE OH [F: OFF.

THE OR GHtE

128 64 32 16 I 4 2 1

HOWIE*

JXIOiX OiXTOTX Xi=m

:1S0 0 0 0 X X X X
*

RESULT XOXOXXXX =«5
BPS1C EPWLHT! Nffi fflMET, Pffil(TflSGEI) OB 15

HERE, THE Xs INSURE THAT MY SIT

IS ON, WHILE 05 PROTECT THE TARGET

91TS, HHETHER THEV'RE OH OR OFF.

In ANDing, O's force bits off,

while X's are used to protect bits

that are not to be changed. In OR

ing, X's force bits on, while O's pro

tect those which are not to be

changed.

While not obvious at this stage,

neither operator has the power to

turn bits on and, at the same time,

turn bits off. To do this requires the

use of both operators in tandem.

Although AND and OR are essen

tial to producing hi-res graphics,

they aren't needed to appreciate the

displays.

If you do want to delve into the

use of these operators, load and

keep the Bitpeeker program in mem

ory and try direct-mode POKES to

various addresses. You can then use

the Bitpeeker to see if you've

achieved the pattern you planned.

Some addresses are sensitive, so

you might want to POKE to screen

memory, where you'll see the re

sults (color memory permitting).

You can see AND and OR in

use at several points in the example

programs in the main article. The

logical operators are used to switch

graphics modes off and on, and

they're also crucial to plotting inter

secting hi-res lines in program lines

560, 650, and 670.
'
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50 FOR 1- 7 TO 0 STEP -11 PRINT 
(SPACE1CHR$(98)CHR$(119+(2t 
I- (N AND 2tI»));:NEXT 

To make programmable (or 
custom) characters, all we need to 
remember is the simple bit/byte 
chart in the previous figure. Since a 
Gharacter definition is just eight 
consecutive bytes of pattern infor
mation, all we have to do is supply 
our own pattern once the 64 is 
"looking" in the right direction . 
The figure below shows the eight
byte off/ on pattern needed to make 
the face character displayed in lines 
310-330 from the main article. As 
you can see, calculating the num
bers reqUired is a straightforward 
exercise in addition. 

the byte with a value of 1. While 
this would tum on bit 0, it would 
put a total value of 1 into the byte, 
thus turning of( bit 5. 

Another use for this precise 
control of bits is related to the 
switchlike nature of computer 
memory. Bits at some locations ac
tually do act as switclles, turning 
some of the 64's components off 
and on. Some addresses control 
many functions. A good example is 
address 53270, which turns on mul
tlcolor mode in line 350 of the 
demo program. Make sure any pro
gram in your 64 is saved, and then 
try this POKE: 
POKE 53270, 32 

The screen should go blank. 
RUN-STOP/RESTORE will return 
everything to normal, but if you run 
into problems, you can tum your 64 
off since your program is safe. Lo
cation 53270 obviously does more 
than switching multicolor. Fortu
nately, AND and OR provide a way 
to avoid blindly Clipping whole 
bytes of sensitive bit switches. 

BASIC's AND and OR func
'!*f*l-l( *11----=11 lions give us the fine control neces

~!ill:ill~ l<J'-::::-::::-::::""::CJI sary to successfully undertake 
J2t 54 32 U 8 4 2 1 fan VALUES precise operations. AND and OR 

are known as logical operators, but 
PRmNIIA8LE CHARACTER PATtERl understanding them often seems to 

AND And OR
The Logic Testers 
With programmab~ graphics, one 
bit will often correspond to one 
pixel on the 64.'s screen. Hi-res 
graphics operates on the same prin
ciple, but requires even finer con
trol. Instead of predefmed character 
patterns being used in the display, 
detailed, possibly transitory, images 
are directly plotted on the screen. 

This means that the program
mer must be able to nondestruc
tively examine and alter any of the 
8000 bytes making up the hi-res 
screen. Generally, it's ;!qt p.,."ficall' l 
just to POKE blindly to the screen: 
Such POKEs would be likely to 
wipe out any information already 
in a byte. We need a method for 
turning individual bits on and off 
without disturbing other bits in the 
same byte. 

To illustrate, imagine a hi-res 
byte holding the value 32-one 
with only the fifth bit on. To tum on 
bit 0, It might seem logical to POKE 

stretch logic to its limit. As a result, 
we're going to try another detour. 

Using the tic-tac-toe marking 
scheme we developed for program
mable characters, we're going to 
convert ANDing and ORing into a 
simple geometric game. 

Game Plan 
• Object of the Game: To tum on or 

0(( oneor more bits (pixels) in a hi
res screen byte. without disturbing 
the other bits. We'll call this origi
nal byte the target byte, and its ad
dress the target address. 

• The Method: We areate another 
number, another byte value, 
which is ANDei:l. or 0Red \.Vith 
the target byte to produce the re
sult byte. We'll Gall this modifying 
value the modifljing bYIe. 

• The Rules: Use AND to tum bits 
off; use OR to tum bits on. (This is 
easy to remember. And and off 
each have three letters; or and on 
have two.) 

The figure shows how this 
works in practice. 

TH[ ANt ""E 

12814321"42' 

TARIET Ixlolxlolxlolxlxl,111 
I 

"UUIfIER 10 10 10 10 I X I X I X I X I ,'s 
I 

RESULT 1 010 1 0 Io l x l ol~lxl'1l 
IAS!C £tl.II~: POI! TrtOCf, ftUtTlWT) INI IS 

HERE, THE Us TOU RJI! III OFF, 
KHILE THE Is PIOTECT 1HE TAllET 
IITS, KRlTKlR 1Kl!'RE UI II OFF. 

THE O" .. E 

12814321"421 

TARIET IxlolXlolx lolXIXI,l1l 
I 

"OOIF11R 10 1010 10 I X I X I X I X I ,IS 
I 

RESULT Ixlolxlolxlx lxl*15 
)(!iIC £WI1JIl1.ElIf: PGI£ Td1', PEEIITHTI at: IS 

HERE, tHE Xs IISUR[ THAT An BII 
IS n, "NIlE as PflDTEtT THE TlII'ET 
illS, KHETRIR TREY'IE 01 01 OFF. 

In ANDing, O's force bits off, 
while X's are used to protect bits 
that are not to be changed. In OR
ing, X's force bits on, while D's pro
tect those which are not to be 
changed. 

While not obvious at this stage, 
neither operator has the power to 
tum bits on and, at the same time, 
tum bits of(. To do this requires the 
use of both operators in tandem. 
Although AND and OR are essen
tial to producing hi-res graphics, 
they aren' t needed to appreciate the 
displays. 

If you do want to delve into the 
use of these operators, load and 
keep the Bitpeeker program in mem
ory and try direct-mode POKES to 
various addresses. You can then use 
the Bitpeeker to see if you've 
achieved the pattern you planned. 
Some adIJresses are sensitive, so 
;you might want to POKE to screen 
memory, where you'll see the re
sults (co)or memory pennitting). 

You can see AND and OR in 
use at several points in the example 
programs in the main article. The 
logical operators are used to switch 
graphics modes of( and on, and 
they're also crucial to plotting inter
secting hi-res lines in program lines 
560, 650, and 670. 
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strength of multicolor hi-res, and

accounts for the mode's widespread

use. Most hi-res pictures are in this

mode, and it's popular for creating

game backgrounds. Most drawing

and painting programs also operate

in this mode, which takes more

memory—8000 bytes for images

and 2000 for color—than any other

on the 64.

Sprites

No survey of graphics on the 64

would be complete without a look

at the machine's famous sprites.

Originally known as movable object

blocks, or MOBs, these graphic won

ders exist separately from the other

modes and have the capability to

move about in a very spritelike

fashion, A program to demonstrate

most of the important sprite fea

tures follows this article. The pro

gram is controlled via the keyboard;

refer to the diagram for details.

Once you have the demo typed in

and running, it will operate by itself

until you press a key.

CD

E
IX

E

GE

GC
E

E
E

E
E

E

\mstei posinw tin

Jllf LIFT

Kill wtiw

UAPSICW

Minimize position imwi

X-BPttSION WHIM) CWOF

V-EXPPWSIWI (HEIGHT) ON/ffF

CHW3E huh Color

Brighten: multicolor on/off

fflfiiBE HULTiCQLK 1

CHWCE MULTICOLOR 2

Bun

CONTROL KEVS

There are two sprite modes,

but both have a number of common

characteristics, so we'll explore

these before moving on. There are

eight sprites, numbered 0-7, and

each is defined by 63 bytes of data.

A sprite definition is something like

a large character definition, but

there are no character cells for

sprites. They are free to move any

where on the screen, and are even

able to keep moving when they go

beyond the screen borders. Sprites

are built directly into the hard

ware—the circuitry—of the 64, and

thus give the graphics programmer

a special advantage. By simply

strength of multicolor hi-res, and 
accounts for the mode's widespread 
use. Most hi-res pictures are in this 
mode, and it's popular for creating 
game backgrounds. Most drawing 
and painting programs also operate 
in this mode, which takes more 
memory-BOOO bytes for images 
and 2000 for color-than any other 
on the 64. 

Sprites 
No survey of graphics on the 64 
wou ld be complete without a look 
at the machine's famous sprites. 
Originally known as movable object 
blocks, or MOBs, these graphic won
ders exist separately from the other 
modes and have the capability to 
move about in a very spritelike 
fashion. A program to demonstrate 
most of the important sprite fea
tures follows this article. The pro
gram is controlled via the keyboard; 
refer to the diagram for details. 
Once you have the demo typed in 
and running, it will operate by itself 
until you press a key. 

CD Im.;!t fCoStn!ll nil 

QJ J:w WI 

CD km "'TI(fi 

CD Lt¥ Ul!T 

(]) " !~!~ln: POSm!ll (I)lf;l 

CD X~l(fi (V10TliI (W(fF 

(II Yo£mt!S!(fi (l£!(ilT1 CWIFr 

CD owr .. ~r~ COl~ 
CD hrooEII : "-IlT!COlCf. (win 

CD owa MI!COI~ 1 
CD Oi't(£ rmTlCO\(j! 2 

CD Qun 

CONTROL ms 
There are two sprite modes, 

but both have a number of common 
characteristics, so we'll explore 
these before moving on. There are 
eight sprites, numbered 0-7, and 
each is defined by 63 bytes of data. 
A sprite definition is something like 
a large character definition, but 
there are no character cells for 
sprites. They are free to move any
where on the screen, and are even 
able to keep moving when they go 
beyond the screen borders. Sprites 
are built directly into the hard
ware-the circuitry--of the 64, and 
thus give the graphics programmer 
a spec ial advantage . By simply 



switching bits in a few memory lo

cations, called sprite registers, pro

grammers call up (enable) sprites,

send them whizzing round the

screen, animate them, change their

sizes and colors, and make them

disappear—all this with a relatively

small amount of programming, and

with little effect on other parts of a

program. Of the newer computers,

only the Amiga has hardware

sprites; the others create similar

shapes in software (programs) and

rely on their high-speed micro

processors to provide swift motion

and other features.

The 63-byte sprite definition is

a block 3 bytes wide by 21 bytes

high. Two definitions are used in

the demo program. The animation

of the creature on the screen is

caused by flipping rapidly back and

forth between them. The following

figure shows these definition pat

terns, which are coded byte by byte

just like the programmable charac

ter discussed in the accompanying

article:
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Once aeated, the definitions

can be stored in almost any 64-byte

block of memory. (The extra byte is

needed for technical reasons.) Al

though there's a limitation on

where these blocks may start, they

are otherwise not restricted, and

can be tucked into various out-of-

the-way places. The 64 learns of the

location of a definition from the

sprite pointers, eight bytes reserved

for this purpose at the end of the

full 1024 bytes of screen memory,

only 1000 of which are needed for

screen codes. In a sense, this is a

special kind of screen memory for

sprites. Just as the normal screen

code points to a character defini

tion, the sprite pointer targets the

desired sprite definition. Switching

the value in a pointer instantly picks

out another block, and this is the

basis for the animation in the demo.

Sprites are capable of other,

near-miraculous, things: They can

be enlarged horizontally, or verti

cally, or both; they can be made to

pass on top of, or behind, other

graphics, thus creating the illusion

of three dimensions; they have a

system of priorities (rankings) in

passing over each other that—

among the eight sprites—creates a

great sense of depth; and they can

even be set to check whether

they've collided with each other or

any other screen graphics. They can

seem to have a sort of pseudolife of

their own, so it's no wonder their

less formal name became standard.

The two sprite modes are stan

dard mode and multicolor mode. In

standard mode, each sprite has

only one color, but every bit in the

full three-byte width of the defini

tion controls a pixel, giving a 24-

pixel horizontal resolution. These

single-color sprites can be quite

detailed.

Multicolor-mode sprites work

like the other multicolor modes on

the 64. Horizontal resolution is

halved, but two new color sources

can be brought into play by the

two-bit-wide pixels. Much like

multicolor characters, these two ad

ditional sources are common to all

the sprites, but the main color for

each sprite is still individually de

termined, Color sources for both

kinds of sprites are independent of

all other colors on the machine. The

same 16 color codes are used, how

ever, and may be applied anywhere

within the sprite system.

The demonstration program

allows you to experiment with both

modes, change all the colors, try ex

pansions, and observe the three-di

mensional effects of the sprite

passing over and under characters

on the screen. Sprites are indepen

dent of the other graphic modes

and can be used with any of them.

Sprites are commonly used as cur

sors or special window displays in

text-oriented programs. Their most

popular use is probably as animat

ed characters in games, but that's

just a single segment in the wide

range of 64 graphics modes.

Sprite Demonstration

Before typing hi this program, refer to

-How to Type In COMPUTE'.'s Ga

zette Programs," which appears else

where in this issue,

CG I PRINT"WORKING":FORAD-932T

O9 59:POKEAD,0:NEXT!Q=255

KM 2 PRINT".";:READN

HD 3 IFN>QTHENAD=N:GGT02

HC 4 POKEAD,NiIFAD<879TiiENPOKE

AD+64.N

SX 5 AD=AD+1:IFN<>240THEN2

BS 6 DATA842,40,0,255,239,252,

0,46,0,0,252,0,3,187,0,3,

187,0,3,1B7,0,15,187

AC 7 DATA192,2,254,0,3,17!,0,0

,204,0,0,204,0,0,204,0,0,

204,0,0,204,0,3,207

BE 8 DATA0,12,204,192,12,0,192

, 9 02 ,12 , 0 ,192 , 5.1., 5 X , 4 8 ,19

2,220,12,918,119,921,119

MC 9 DATA0,15,119,192,1,253,0,

3,87,0,0,252,93Q,3,3,944,

63,207,240

AR 10 P=256:V=5324B:POKE V+32,

BtPOKE V+33,0:PRINTCHRS(

147):POKEV+21,1tPOKE646,

6

CD 25 BS=CHR?(184):FORI=1TO4:B

S=BS+BS:NEXT:MS(0)=B$:MS

(4)=M${0):N»1

DG 30 MS(1)="THE SPRITE WILL":

M?(2)="PASS UNDER THESE"

iMS(3 ) = "LETTERS"

GM 35 MS(5)="ABOVE":FORI=0TO4:
PRINTTAB(N)MS(I)iBEXTiN=

N+22iIFN<40THEN35

DC 37 FORI=0TO2:PRINTCHRS(145)

;:NEXT:PRINTTAB(N-22+5)M

5(5)

QR 40 XLO=100:X=XLO:XH=3:Y=100

:DX=1:DY=0:R=29:B=I3:C=7

tC.l=l :C2=2:GOSUB250

BF 90 GETRS:IFRS=""THEN102

KS 100 R=ASC(RS):ON-(R=81)GOTO

210

DR 102 ON-(R<73ORR>77}GOTO140

HM 105 DX=-(R=76)+(R=74):DY=-{

R=77)+(R=73)

JS 140 GOSUB250:B=B+l+(B"t4)*2

:GOTO90

GS 210 POKE V+21,0:END

PD 250 X=X+DX-512*(X-0AHDDX»-1

)+512*(X=511ANDDX=.l) :XL

O=X+P*(X>Q):XH=-|X>Q)

GE 254 Y=Y+DY-P'(Y=0ANDDY=-1)+

P*(Y=QANDDY=1)

RC 255 POKE V,XLO:POKE V+16,XH

:C=C-(R=6 7) + (C=O)*P:POK

E V+39,C

HB 256 W=W-(R=88)+P*(W=Q)iPOKE

V+29,WiH=H-{R=89)+P"(H

=Q) iPOKEV+23,11

KG 258 MC=MC-(R=66)+P"(MC-Qj:P

OKE V+28,MC:C'=C-(R=49

}+P*(Cl=Q):POKEV+37,C1

KP 260 C2=C2-{R=50)+P*(C2=Q):P
OKE V+38,C2:POKEV+27,1+

(XLO<0ORXLO+P*XHI><60)

DG 262 POKE V+l,Y:POKE2040,B:R

=0: RETURN ■
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switching bits in a few memory 10· 
cations, called sprite registers, pro
grammers call up (enable) sprites, 
send them whizzing ro u nd the 
screen, animate them, change their 
sizes and colors, and make them 
disappear-all this with a relatively 
small amount of programming, and 
with little effect on other parts of a 
program. Of the newer computers, 
on ly the Amiga ha s ha rdware 
sprites; the others create simil ar 
shapes in software (programs) and 
rely on their high -speed micro
processors to provide swift motion 
and other features. 

The 63-byte sprite definition is 
a block 3 bytes wide by 21 bytes 
high. Two definitions are used in 
the demo program. The animation 
of the creature on the screen is 
caused by flipping rapidly back and 
forth between them. The following 
figure shows these definition pat
terns, which are coded byte by byte 
just like the programmable ~harac· 
ter discussed in the accompanying 
article: 

SPRiT£ pmER~S 

Once created, the definitions 
can be stored in almost any 64-byte 
block of memory. (The extra byte is 
needed fo r technical reasons.) Al
t ho ugh there's a lim itation on 
where these blocks may start, they 
are otherwise not restricted, and 
can be tucked into various out-of
the-way places. The 64 learns of the 
location of a definition from the 
sprite poillters, eight bytes reserved 

for this purpose at the end of the 
full 1024 bytes of screen memory, 
only 1000 of which are needed fo r 
screen codes. In a sense, this is a 
special kind of screen memory for 
sprites. Just as the normal screen 
code points to a character defini 
tion, the sprite pointer targets the 
desired sprite definition. Switching 
the value in a pointer instantly picks 
out another block, and this is the 
basis for the animation in the demo. 

Sprites are capable of other, 
near-miraculous, things: They can 
be enlarged horizontally, or verti· 
cally, or both; they can be made to 
pass on top of, or behind, other 
graphics, thus creating the illusion 
of three dimensions; they have a 
system of priorities (ran kings) in 
passing ove r each other that
among the eight sprites-creates a 
great sense of depth; and they can 
eve n be se t to check whether 
they've coll ided with each other or 
any other screen graphics. They can 
seem to have a sort of pseudolife of 
their own, so it's no wonder their 
less formal name became standard . 

The two sprite modes are stall
dard mode and multicolor mode. In 
standard mode, each sprite has 
only one color, but every bit in the 
full three-byte width of the defini
tion controls a pixel, giving a 24-
pixel horizontal resolution. These 
s ing le-color sprites can be quite 
detailed. 

Multicolor-mode sprites work 
like the other multicolor modes on 
the 64. Horizontal resolution is 
ha lved, but two new color sources 
can be brought into play by the 
two· bit-wide pixels. Much like 
multicolor characters, these two ad
ditional sources are common to all 
the sprites, but the main color for 
each sprite is still individually de
termined. Color sources for both 
kinds of sprites are independent of 
all other colors on the machine. The 
same 16 color codes are used, how
ever, and may be applied anywhere 
within the sprite system. 

The demonstration program 
allows you to experiment with both 
modes, change all the colors, try ex· 
pansions, and observe the three-d i ~ 
mensional effects of the sprite 
passing over and under characters 
on the screen. Sprites are indepen· 
dent of the other graphic modes 
and can be used with any of them. 
Sprites are commonly used as cur-

sors or special window displays in 
text-oriented programs. Their most 
popular use is probably as animat
ed characters in games, but that's 
just a single segment in the wide 
range of 64 graphics modes. 

Sprite Demonstration 
Befo re typing in IlIis program, refer to 
"How to Type Ifl COMPUTEt's Ga
zetle Programs," wll ich appears else
lllitere ill til is issue. 
CO t PRINT MWORKINGM• FORAD- 8J2T 

0959:POKEAD , OINEXT :O- 255 
KM 2 PRINT M• M; :READN 
OlD 3 IFN>QTHENAD- NIGOT02 
tiC <I POKEAD,NIIFAD<879TtlENPOKE 

AD+6<1,N 
sx 5 AD=Ao+l:IFN<>24 oTHEN 2 
BS 6 DATA842 ,48 ,0 , 255 , 239 ,252 , 

0,48,0,0,252,0,3,187,0,3, 
187 , 0,3 , 187 ,0, 15, 187 

AC 7 DATA192 , 2, 254,0,3, 171 ,O,0 
,204,0,0,204,0,0,204 , 0,0, 
204 , 0,0,204,0,3,207 

B' B DATAD , 12 ,204 , 1 92 , 12 ,O , 192 
,902, 12,0 , 192 , 51 ,51 ,48,19 
2,220,12,918 , 119 , 921 , 11 9 

MC 9 DATA0 , 15,l19,192 , 1 ,Z5 3 ,0 , 
3 , 87,0 , 0 , 252 ,938 , 3 , 3,944, 
63,207,240 

AR 10 P- 256:v- 53248,POKE V+32, 
0 : POKE V+33.0 . PRINTCHR$( 
1 47) ,POK£V+21 ,1 ,POKE646, 

• CD 25 8$"OiR$ (l84) : FORI -1T04:B 
$-B$+B$ : NEXT ,M$(O)_B$.M$ 
(4)=M$(0),N-1 

DC 3D M$ (1) _ MTIIE SPRITE WILL M, 
M$ (2) - " PASS UNDER T!lESE M 
• M$ (3 )- MLETTERS" 

OM J5 M$( 5 )- -ABOVEM,FORI _0TQ4, 
PRINTTAD (N)M$ ( I) ,NEXTIN_ 
N+22:IFN<40THEN35 

DC 37 FORI-0T02 :PRINTCHR$ (145) 
; : NEXT,PRlNTTAB (N- 22+S)M 
$(S) 

OR " XLO-IO O: X- XLO,XH-O : Y_100 
: DX- l,DY- 0IR_ 29,B_1 3.C_ 7 
, Cl-1 . C2- 2.GOSUB250 

n.' 90 GETR$ : IFR$ . - -TIIENUJ2 
KS I BB R- ASC(R$). o N-(R_al )GOTO 

210 
DR I B2 ON- {R<730RR>77)GOT014 0 

'''' I B5 DX= -( R- 76 ) + ( R-74) ,OY __ ( 
R-77)+{R_73) 

JS 14B GOSUB250.S_B+l+(B_14)*2 
,GOT090 

as lln POKE V+21,0IEND 
PO 25n X- X+DX-512 *( X-0ANDDX _ _ 1 

)+512 *{X-5 11 ANDDX_l ).XL 
():ox+P *( x>o) . XH-- (X> O) 

a, 254 Y-Y+DY-P · {Y-0~~DDY- -1 )+ 
P*(Y"OANDDY-l ) 

RC 255 POKE V, XLO . POKE V+ 16 , XH 
:C=C-(R- 67)+(C-O) *P:POK 
E V+39,C 

un 256 W- w-(R- a8 )+p*(W- 0) . POKE 
v+29,WIII _U_(R_89)+P*(1I 

- 0) , POKEV+23 , II 
Ka 25B MC- MC-( R_66)+P *(MC_0) , P 

OKE V+28 ,HC, CI _Cl _{R_49 
)+P*( CI-0) . POKEV+37 , Cl 

KP m C2-C2 - {R- 50)+P*( C2_0).P 
OKE V+38,C2 , POKEV+27 , 1 + 
(XLO<00 RXLO+P *XH l> 160) 

DO 262 POKE V+ l ,YIPOKE2040,8.R 
"" : RETURN • 

COMPUTEr, G.une March 1987 57 



Tile Trader
Michael Wiens and Kevin Black

This classic puzzle comes to life on your Commodore 128. For
variety, four different puzzles are included.

"Tile Trader" is an adaptation of an

old game in which you begin with

an array of misplaced playing

squares and must shuffle them

around to form a sequence or pic

ture. The most common version is

one where you have to put num

bers or letters in order. In another

version, you have to unscramble a

picture. Tile Trader is one of the lat

ter, but it lets you choose between

four different pictures.

After you've typed in the pro

gram and saved a copy to disk or

tape, load the program and type

RUN. After the title screen is dis

played, you're asked to choose

from the four available puzzles.

Press a number from 1 to 4. Next

you see a picture of the puzzle as it

should look when it's solved. The

program asks how many moves

BACKUP PROTECTED

SOFTWARE FAST.

From trie team who brought you

Copy II Plus (Apple), Copy II PC (IBM)

and Copy II Mac (Macintosh) comes

a revolutionary new copy program for

thB Commodore 64/128 computers.

• Copies many protected

programs - automatically. (We

update Copy II64/128 regularly to

handle new protections; you as a
registered owner may update at

any time for $15 plus $3 s/h.)

■ Copies even protected disks in
under 2 minutes (single drive).

• Copies even protected disks in
under 1 minute (dual drive).

• Maximum of four disk swaps on a

single drive.

Backup utilities also available to' the IBM, Apple II, Macintosh and Atari ST.

TtiisfroducUspfovioea tor ifig purpose of enabling you to mafco archfval copies only.

• Includes fast loader, 12-second

format.

Requires a Commodore 64 or 128

computer with one or two 1541 or

1571 drives.

Call 503/244-5782, M-F, 8-5

(West Coast time) with your ffi
in hand. Or send a check

for$39.95 U.S. plus $3 s/h, $8

overseas.

$39.95

Central Point Software, Inc.

9700 S.W. Capitol Hwy. #100
Portland, OR 97219

CentmlFbint
Softume

Here's the first puzzle—"Bullseye"—

only two steps from completion. The

final sequence of moves is 6, 3.

should be made to mix up the puz

zle. At first, try 4 or 5 (a low number

for children is recommended). Lat

er, you may want to try 20 or 30

moves. After you've typed in the

number and pressed RETURN, the

picture is scrambled.

You can now begin to move

the tiles, trying to return the puzzle

to its original state. To move a tile,

press the number corresponding to

the position of the tile you wish to

move. Although you can use the

number keys on the top row of the

keyboard, it's easiest to use the nu

meric keypad, since the position of

the numerals there is directly related

to the position of the puzzle pieces.

The tile moves from the space you

specify to the empty square. There

fore it's only possible to move tiles

adjacent to the empty block. The

computer ignores illegal moves.

When you've solved the puz

zle, you'll hear a siren, and the com

puter will tell you how many moves

it took to solve the puzzle. Finally,

you're asked if you'd like to play

again. Choose N to return to BASIC;

choose Y to try another puzzle.

See program listing on page 105. a

Tile Trader 
Michael Wiens and Kevin Black 

This classic puzzle comes to life 011 your Commodore 128. For 
variety, four different puzzles are j"cluded. 

"Tile Trader" is an adaptation of an 
old game in which you begin with 
an array of misplaced playing 
squares and must shuffle them 
around to form a sequence or pic
ture. The most common version is 
onc where you have to put num
bers or letters in order. In another 
version, you have to unscramble a 
picture. Tile Trader is one of the lat
ter, but it lets you choose bern'een 

BACKUP PROfECTED 
SOFTWARE FAST. 
From the team who brought you 
Copy II Plus(Apple), Copy II PC (IBM) 
and Copy II Mac (Macintosh) comes 
a revolutionary new copy program for 
the Commodore 641128 computers. 
• Copies many protected 

programs - automatically. (We 
update Copy 11641128 regularly to 
handle new protections; you as a 
registered owner may update at 
any time for $15 plus $3 slh.) 

• Copies even protected disks in 
under 2 minutes (single drive). 

• Copies even protected disks in 
under 1 minute (dual drive). 

• Maximum of four disk swaps on a 
single drive. 

four different pictures. 
After you've typed in the pro

gram and saved a copy to disk or 
tape, load the program and type 
RUN. After the ti tle screen is dis
played, you're asked to choose 
from the four available puzzles . 
Press a number from 1 to 4. Next 
you see a picture of the puzzle as it 
should look when it's solved. The 
program asks how many moves 

• Includes fast loader, 12-second 
formal. 

Requires a Commodore 64 or 128 
computer with one or two 1541 or 
1571 drives. 

Call 503/244-5782, M-F, 8-5 
(West Coast time) with your aBO. 
In hand. Or send a check 
for $39.95 U.S. plus $3 sIh, $8 
overseas. 

$39.95 
Centrat Point Software, Inc. 
9700 SW. Capitol Hwy. lt tOO 
Portland, OR 972t9 

Backup utilities also available !of the IBM, Apple II, Macintosh and Atari ST. 
TI!is{)lO(ilcl is tJ<rN/l:led"'" rI>oI JlUI1lOH ot ~)OU '" ma/oo .tdtlrttlJCC1p/f!, ~ 

Here 's the first puzz/e-"Bulls~e"
only two steps from comp/etiolt. Til e 
final sequence of moves is 6, J. 

should be made to mix up the puz
zle. At first, try 4 or 5 (a low number 
for children is recommended). lat
er, you may want to try 20 or 30 
moves. After you've typed in the 
number and pressed RETURN, the 
picture is scrambled. 

You can now begin to move 
the tiles, trying to return the puzzle 
to its original state. To move a tile, 
press the number corresponding to 
the position of the tile you wish to 
move. Although you can use the 
number keys on the top row of the 
keyboard, it's easiest to use the nu
meric keypad, since the position of 
the numerals there is directly related 
to the position of the puzzle pieces. 
The tile moves from the space you 
specify to the empty square. There
fore it's only possible to move tiles 
adjacent to the empty block. The 
computer ignores illegal moves. 

When you've solved the puz
zle, you' ll hear a siren, and the com
puter will tell you how many moves 
it took to solve the puzzle. Finally, 
you're asked if you'd like to play 
again. Choose N to return to BASIC; 
choose Y to try another puzzle. 
See prog ram listing on page 105. • 



'64 or 128 Software
Take your Pick!

BASIC Compiler

Complats BASIC compiler

and development package.

Speed up your programs 3i

to 35x. Compile lo machino

code, compact p-code or

both. A great package thai no

software library should be

without. '128 version: 40 or

BO col. monitor output and

FAST mode operation, enten-

sive SO-page programmer's

guide, C-G4 J38.95

C-12B J5B.B5

Super C
For software development or

school. Learn the C lang

uage on the '64 or '128.

Compiles into tasl machine

code. Combine M/L S C
using CALL: 51K available

for object cods; Fasl loading;

Two standard I/O library!

plus math & graphic libraries.

Added '128 features: CP/M-

like operating system: GQK

RAM disk. C-64 *S9.S5

C-128 J59.95

Loi your 64 or 128 commun

icate wilh tha ouislde world.

Obtain informalion from

various computer networks.

FleiiWe, command driven

Eerminal software package.

Supports most modems.

Xmodem and Punier transfer

protocol. VT52 lerminal omu-

laiion with cursor keys, large

45K capture buffer & user

definable function keys.

ConliJni both vtralona

C-M & C-12B J39.9S

Chsnpck

Creale professional qualily

charts fast— wilhoul pro

gramming. Enter, edit, save

and recall data. Interactively

build pie, bar, line or scalier

graph. Sel scaling, labeling

and positioning. Draw charts

8 different tonnala, Statistical

routines for average, standard

deviation, least squares and

forecasting. Use dala from

spreadsheets. Outpul lo mosl

printers. C-64 S39.BS

C-12B S3B.S5

BASIC

Compiler

Speeds up your BASIC programs by
3 to 35 times. For C-64 and C-128

CLanguage
Compiler

Learn the language of

the 80"s and beyond

on your'64 and'128

Use your 64 or 128 lo commufi:
Icate with the outside world

COBOL

Now you can learn COBOL,

the mosl widely used

commercial programming

language, on your 128 or 64.

COBOL Compiler package

comes complete with synlan-

checking editor. Interpreter

and symbolic debugging

aids. New '128 version works

wilh 40/80 column monitors

and is quicker than the "64

version. C-64 J38.95

„ C-128 J3B.S5

Super Pascal
Complete system for devel

oping applications in Pascal.
Eitensive editor. Standard J

s W compiler. Graphics

library. If you wen! 10 leam

Pascal or develop software

using me best tool available,

Super Pascal Is your first

choice. Added '128 tea lures;

RAM disk; 100K source'one

drive or 250K/lwo; 80/40
column. C-64 SS9.9S

C-12B SS9.BS

Cadpak

Easy-to-use interactive draw

ing package for accurate

graphic designs. Dimension

ing lealuras lo creale eiact

scalsd outpul lo al! major

dot-matri« printers. Input via

keyboard or lightpen. Tw>

graphic screens lor COPYin g

from one to the olhar. DRAW,

BOX, ARC, ELLIPSE, etc.

available. Define your own

library of symbols/abjoctB-

slore up to 104 separate

objects. C-B4 339.9S

C-UF) tSB.95

PPU
Comprehensive portfolio

management syslem for the

64 and 128. Manage stocks,

bonds, mulual funds, T-bills;

record taxable or non-taxable

dividends & inleroat Income;

reconcile each brokerage

account cash balance wilh

the VTD Iransaclion tile;

on-line quotes through Dow

Jones or Warner. Produces

any type of report needed to

analyze a portfolio or

security. C-64 S39.S5

C-128 S5B.95

Pascal Language

Compi|er

Expand your programming
hatl^ons on your '64and

:;:';128 with this iircond mosi

language W.;: ':■■&

Por
Mazier E

, , (vi, '

Call now for the name of the dealer nearest you.

Or order directly form Abacus using your MC, Visa

or Amex card. Add $4.00 per order for shipping.
Foreign orders add $12.00 per item. Call (616)

241-5510 or write for your free catalog. 30-day

money back software guarantee. Dealers inquires
welcome-over 2000 dealers nationwide.

Abacus
P.O. Box 7219 Dept G3 Grand Rapids, Ml 49510

Phone 616/241-5510 • Telex 709-101 < Fax 616/241 -5021

i

'64or'128 
Take r Pick! 

BASIC CompilM 8' JI SIC COBOl.. 
Comp/e/II BASIC compi ler M Now you can 188m COBOL 
and dllvelopmllnt package, tile mO i l wldlll~ uud 
Spood up your plograml 3~ commerc ial programming L" ::;F, 
to 35 • . Compi la to machine language, on your 128 or 64. 
code, compact p-codll or C060L ComJliler package 
both. A grllat package tt>al no com", complete willi s ynuu:· 
I Oh""1I18 li brary ,hol/ld be checking ed ilor, Inlll'prltef 
without '128 version: 40 or and symbolic debugging 
80 col. monilgr output and ald., New '128 veqion works 
FAST mode opaoratiQn, Ullin- wi th . 0/80 column moniiofS 
. ivil SO-page program mef l Speeds Up your BASIC programs by and II quickllr IlIan tllil '64 
QI,lIOe. C·B4 ,u,n :3 to 35 times. For C-64 and C·128 verlion. C'B4 $311.85 

C·1U $ 58.15 :~~~~~~~~~~~~~~ 'b C'I28 $l'. U 0-" 
lI.~ ~r.\ r---------.,-= 

SuperC -.I II SuptlrPsBclll 
For &aftware dllvelopmenl or Com~8t8 system IOf daw/· 

K IIOOI. LIiBIn the Clang· C Language oping eppilcallO!'lI in Pascal. 
uag" on Ihe .~ or '128. E.oc1ansiva ed itor. SllIlldard J 
Compillis inlo fUI machine 8. W compi ler. Graphics 
code. Combin" MIL 8. C libmry. J! you WIlII I to ream 
using CAll; 51K evalleble Complier Pascal or de",eloJl l oltwa/e 
tor objacl coda: Fa.l loading: Ullng lIle basi tool available, 
Two l tandard I/O IIb",.,1 Leam the language of SUll8r Pascal I, your fila t 
!)lUI math 8. graphic: ~"lnrla.. choice. Added 128 lIIalur. : 
Added '128 tealurel: CPfM. the 80's and beyond RAM dl. k: lOOK IOVlCClIOIl8 

lik" operaling 1)'5l11m; &OK on your '64 and '128 dri",e or 250K/1Wo: 801.0 
RAA4 disk. 0.64 UII.1I5 ODIumn. C·U UII.U 

' .. ' tlow \or , 

C·128 UII.1I5 M,.' C,'28 UII.U 

\J 01S\OO 'SpHdtenn 
Lal your ~ or 128 oommtll"l · 
ate with the OI.II!;Jde world. 
Obtain Intormatlon 110m 
varlOUI comp.ltlll nelWOrk.t. 

Flexible, commlllld driven l~~~~!~~F§ 
t8lmln,1 IOflware pIICkag.' I-:iii~~;~~-J~~1 SUJlports mOil modems. 
XmOO9m and Punier 1IIIIIIIer 
1I'"0tocoi. VT52 IIIrmlnal emu· 
ltllion with curSOf klIys, la'll' 

.SK caJlture IIYUer 8. UHI your own r~~~~~~~~~~~~~~ delineble luncllon key.. l ymbol l lobjecls-
Conlaln, boUt ",e.,lon. 10 104 .. parale 

o.U & C.128 1311 .11 5 ~;~~~~~;~~~~~~~ C·U U'.U c·nl Ssg .U 

ChfJrlpttk PPM 
erealll poroiess ional quality ComJlrehenll",e porllol io 
charls tasl- without poro. mll/l8l1emenl ' ystem lor !he 
glamming. Enler. edi ~ U Y1I ~ end 128. l.4anage Ilod<s, 
III1d rocan data. Inlll lllctivety bonds. mutuallundl , T· binl ; 
ll.I~d FMe. be.r. line or SClll1ll1 ....::ord luablo or norl-luabkl 
graph. Set scal ing, labol lng dividends 8. Inl1lr .. t Income: 
III1d IlOIliionlng. Draw chart' reconcile u ch brokarage 
8 ditterant IIIrmal$. Slatistal accounl cu h baltlnce with 
IOI.Ilin(lS IIIr 8VD(lIQa, l lar1dard Iha YTD lran. actlon IiI,,: 
deviation, lIIasl squares and on·line quolol Ihrough Dow 

Iorecasl ing. Use dala IrOm lJ~5~~~~~~~~~~~ Jonel or Warner. Produces spreadsheets. OJIpJI 10 mOil any type 01 r81111rt naodod to 
1)I'\n1afS. C·U; 5311.' 5 analyze a porilono or l ___ ~;;;;;;;;;;;;;;;;;;;;;;;;~:;~J 

C.I21 5311. 85 security. c·u S311.85 
C·'21 $511.85 

Call now for the name of the dealer nearest you. 
Or order directly form Abacus using your MC, Visa Aba 
or Amex card. Add $4.00 per order for shipping. CUS tlllltTnil:r_·II..~ 
Foreign orders add $12.00 per item. Call (616) I I 
241-5510 or write for your free catalog. 30-day • 
money back software guarantee. Dealers inquires P.O. Box 7219 [)eRtG3 Grand RaRlds, MI49510 
welcome-over 2000 dealers nationwide. Phone 6161241·5510 • Telex709-101· Fax 6161241-5021 



Ringsi Boxing
Anthony Bertram

It's the Friday night title bout in this exciting two-player

arcade-style game for the Commodore 64. Two joysticks are

required.

The bell rings just in time—you're

on your last legs. But after a short

breather, you're ready to try again

for the heavyweight title in "Ring

side Boxing."

Ringside Boxing is a two-player

game that requires skill, strategy,

and endurance. The match lasts

three rounds—unless there's a

knockout, of course.

jabs, Hooks, And Blocks
The game is simple to play—there

are only a few moves to learn—but

with two evenly matched players

it's not easy for either to win. Move

the stick diagonally up and toward

the other player for a jab. Move it

diagonally down and toward your

opponent for a hook. To block,

push the joystick straight up or

down. A push on the fire button ex

ecutes your command. To move left

or right, just push the joystick in the

corresponding direction.

Each round lasts for three min

utes. The clock at the top of the

screen keeps the time. When the

bell sounds at the end of the round,

the two fighters automatically re

turn to their corners. During the

break, the boxers' energy goes up

slightly.
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Displayed above each player is

an energy rating. It's important to

keep an eye on this number. If your

energy sinks to 25 percent or less,

you'll be knocked down with the

next punch. If it sinks to 15 percent

or less, the next punch landed will

be a knockout. Energy is lost two

ways: by punching and by getting

punched. Throwing a jab costs one

point of energy; getting hit costs

two. Throwing a hook costs two

points; getting hit with one costs

four. Energy is constantly being re

plenished. If you find that yours is

getting too low, it's a good idea to

block and back away until the end

of the round.

If the fight goes the full three

rounds, the score will decide the

champion. Five points are given for

a scoring jab and ten for a hook. In

case of a tie, the match goes to the

defending champion—the boxer on

the left who wears the purple trunks.

In the event of a knockdown,

the count clock begins a ten-second

count. If the player can't get up in

time, the match is over.

Typing It In
Ringside Boxing is written entirely

in machine language. Type it in

You can employ jabs, hooks, and blocks

in this two-player action game for the

64.

using "MLX," the machine lan

guage entry program found else

where in this issue. When you run

MLX, you'll be asked for a starting

address and an ending address. The

correct values for Ringside Boxing

are:

Starling address: 0801

Ending address: 1AB0

When you're finished typing in all

the data, be sure to save a copy to

disk or tape before you exit from

MLX. Although Ringside Boxing is

written entirely in machine lan

guage, it can be loaded and run just

like a BASIC program. To load the

program, type LOAD"filename",8

(tape users should substitute a 1 for

the 8 in this statement) where file

name is the name you used to save

the file. Then type RUN to start the

game.

See program listing on page 107. O

Ringsl 
Anthony Bertram 

It 's the Friday /light title bOlit if! th is excit ing two-player 
arcade-style ga llic for the Commodore 64. Two joysticks are 
required. 

The bell rings just in time-you're 
on your last legs. But after a short 
breather, you're ready to try again 
for the heavyweight ti tle in " Ring
side Boxing." 

Ringside Boxing is a two-player 
game that requires skill, strategy, 
and endurance. The match lasts 
three rounds-unless there's a 
knockout, of course. 

Jabs, Hooks, And Blocks 
The game is simple to play-there 
are only a few moves to learn-but 
with two evenly matched players 
it's not easy fo r either to win. Move 
the stick diagonally up and toward 
the other player for a jab. Move it 
diagonally down and toward your 
opponent for a hook. To block, 
push the joystick straight up or 
down. A push on the fire button ex
ecutes your command. To move left 
or right, just push the joystick in the 
corresponding direction. 

Each round lasts fo r th ree min
utes. The dock at the lop of the 
screen keeps the time. When the 
bell sounds at the end of the round, 
the two fighters automatically re
turn to their corners. During the 
break, the boxers' energy goes up 
slightly. 
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Displayed above each player is 
an energy rating. It 's important to 
keep an eye on this number. If your 
energy si nks to 25 percent or less, 
you' ll be knocked down with the 
next punch. If it sinks to 15 percent 
or less, the next punch landed will 
be a knockout. Energy is lost two 
ways: by punching and by getting 
punched. Throwing a jab costs one 
point of energy; getting hit costs 
two. Throwing a hook costs two 
points; getting hit with one costs 
four. Energy is constantly being re
plenished. If you find that yours is 
getting too low, it' s a good idea to 
block and back away until the end 
of the round . 

If the fight goes the full three 
rounds, the score will decide the 
chnmpion. Five points are given for 
a scoring jab and ten for a hook. In 
case of a tie, the match goes to the 
defending champion-the boxer on 
the left who wears the purple trunks. 

In the event of a knockdown, 
the count dock begins a ten-second 
count. If the player can' t get up in 
time, the match is over. 

Typing It In 
Ringside Boxing is written entirely 
in machine language. Type it in 

• xing 

You call employ jabs, hooks, and blocks 
ill this Iwo-play~ r aclioll game fo r Ihe 
64. 

us ing " MLX," the machine lan 
guage entry program found else
where in this issue. When you run 
MLX, you'll be asked for a starting 
address and an ending address. The 
correct values for Ringside Boxing 
are: 
Stuting addre .. : 0801 
Ending addre .. : IASO 

When you' re finished typing in all 
the data, be sure to save a copy to 
disk or tape before you exit from 
MLX. Although Ringside Boxing is 
written entirely in machine lan
guage, it can be loaded and run just 
like a BASIC program. To load the 
program, type LOAD"filtllamt",8 
(tape users should substitute a 1 for 
the 8 in this statement) where filt
name is the name you used to save 
the fil e. Then type RUN to start the 
game. 
See program listillg Ofl page 107. • 



GEOS INFO
AnotherAt*"* B'stQEOS Inside and Out

If you use GEOS then our new book, QEOS tnsld* and Out, has the info you need.

A detailed Inlroduclion is laid out for the novice-beginning with how to load the

GEOS operating system...how to create a backup...how to alter the preference

manager...how to fotmat disks...learn geoWrile and geoPalnt in detail...use geoPainl
for designing floor plans or drawing electronic diagrams. Easy-to-understand

examples, diagrams and glossary are included to enlighten the beginner.

We advanced user will find mo<e detailed information on GEOS's internals and

useful tricks and tips. Add a constant display clock-includes assembly and BASIC

listing...complete Iisfing ol our FileMaker utility (converts your programs to GEOS
format with an icon editor) with a line by line explanation...create a single-step

simulator for observing memory and the various system registers...learn about

windows and how lo use them to your advantage...underetar>d GEOS tile structure.

II you're just getting started with GEOS or getting to the point of wanting to add your

own applications, then GEOS Inside and Out will help you on your way. $19.95

To receive your copy of GEOS Inaida and

Out and/or GEOS Tricks S Tips, call now

for the name of the dealer or bookstore near

you. Or order directly using your Visa, MC or

Amex card. Add $4.00 per order for shipping

and handling. Foreign orders add $10.00 per

book. Call or write today for your Free catalog.

Dealer Inquires welcome—2000 nationwide.

Order both today I

So**1
Co*»->G£OS Trfck8 & Tips

Continuing Die tradition established by our famous C-64 reference library, GEOS

Tricks S Tips is a collection of helpful techniques for anyone who uses GEOS with

their Commodore, Irs easy to understand without talking down to the reader, and

detailed in the applications of the routines. Includes a font editor to create up to 64

point text and a machine language monitor. A perfect companion volume to QEOS

Inalda and Out. Available Second Quarter. $10.95

GEOS, grtWriM. gaoPsini are Imdenomsc ol Berkeley Sortworte.

Abacus S

P.O. Box 7219* Dept. G3

Grand Rapids, Ml 49510

Telex 709-101 • Fax 616/241-5521
Phone 616/241-5510
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Color Craft
Cynthia Deville

Use colorful geometric shapes to build your own art. Children

will find it especially easy to create pictures with a joystick.

For the Commodore 64 with a disk drive.

"Color Craft" is a computer draw

ing program that makes an artist

out of anyone. Even if you can't

draw a straight line, you can use the

available array of circles, rectan

gles, and triangles to create images

full of bright colors on your com

puter screen.

Color Craft is comprised of two

programs. The first is written in

BASIC and the second in machine

language. First, type in Program 1,

the BASIC program, and save a

copy to disk. Then type in Program

2, the machine language program,

using "MLX," the machine lan

guage entry program found else

where in this issue. When you run

MLX, you'll be asked for the start

ing address and ending address of

the data you'll be entering. For

Color Craft, reply with the follow

ing values:

Slarling address: C00O

Ending address: CBCF

Be sure to save the machine lan

guage program with the name

COLOR CRAFT.OBJ so the BASIC

program can locate it on disk. To use

Color Craft, load and run Program

1. It, in turn, will load and execute

the machine language program.

Crafting Your Picture
When the black arrow appears,

Color Craft is ready. Use a joystick
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plugged into port 2 to control the ar

row. First, select the color you wish

to use by moving the arrow to the

appropriate color bar at the bottom

of the screen and pressing the joy

stick button. The screen border rums

to the color that you choose. Now,

select the shape you wish to draw

with by pointing the black arrow to

the appropriate shape and pressing

the button. A shape in the color you

selected appears in the drawing

area. Move it to the desired place

and press the button to place it.

The joystick moves relatively

quickly, allowing you to traverse

the screen easily. If you need finer

control, use the cursor keys to move

the shape. The space bar performs

the same functions as the joystick

button.

In addition to the various

shapes, you can also select the eras

er, which is the outlined square in

the bottom right corner of the

screen, it wipes out anything within

its borders, changing it to the back

ground color.

There are two special boxes in

the upper right corner. One, the S

box, is used to save the pictures

you've drawn to a disk. The other,

the L box, is used to load pictures

from disk. When asked for a name,

type in a valid filename. It's a good

idea to give all of your pictures a

!r'l£JH ■ —

*

Jf's easy to construct pictures from the

geometric shapes that "Color Craft" pro

vides. The stars were created with two

overlapping triangles.

In this picture, the sun and clouds were

built with different colored circles.

common extender so that you can

identify picture files {for example,

FLYING FISH.PIC).

The NEW box erases the entire

drawing area. If you wish to save

the work on the screen, be sure to

save your picture before selecting

NEW.

Selecting the END box returns

you to BASIC. Type RUN to restart

Color Craft.

See program listings on page 101. a

Color Craft 
Cynthia Deville 

Use colorful geometric shapes to build your OWlI art. Children 
will find it especially easy to create pictures with a joystick. 
For the Com modore 64 W itll a disk drive. 

"Color Craft" is a computer draw
ing program that makes an artist 
out of anyone. Even if you can't 
draw a straight line, you can use the 
available array of circles, rectan
gles, and triangles to create images 
full of bright colors on your com
puter screen. 

Color Craft is comprised of two 
programs. The fi rst is written in 
BASIC and the second in machine 
language. First, type in Program I , 
the BASIC program, and save a 
copy to disk. Then type in Program 
2, th e machine language program, 
usi ng " MLX," the mac h ine lan 
guage entry program found else
where in this issue. When you run 
MLX, you'll be asked for the start
ing address and ending address of 
the data you' ll be ente ring . For 
Color Craft, reply with the follow
ing values: 
Starting address; COOO 
Ending address; CHCF 

Be sure to save the machine lan
guage program with the name 
COLOR CRAFT.OBJ so the BASIC 
program can locate it on disk. To use 
Color Craft, load and run Program 
1. It, in tum, will load and execute 
the machine language program. 

Crafting Your Picture 
When the black arrow appea rs, 
Color Craft is ready. Use a joystick 
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plugged into port 2 to control the ar
row. First, select the color you wish 
to use by moving the arrow to the 
appropriate color bar at the bottom 
of the screen and pressing the joy
stick button. The screen border turns 
to the color that you choose. Now, 
select the shape you wish to d raw 
with by pointing the black arrow to 
the appropriate shape and pressing 
the button. A shape in the color you 
se lected appears in the draw ing 
area. Move it to the desired place 
and press the button to place it. 

The joystick moves relatively 
quickly, allowing you to traverse 
the screen easily. If you need fine r 
control, use the cursor keys to move 
the shape . The space bar performs 
the same functions as the joystick 
button. 

In addition to th e va ri o u s 
shapes, you can also select the eras
er, which is the outlined square in 
t he bottom right corner of the 
screen. It wipes out anyth ing within 
its borders, changing it to the back
grou nd color. 

There are two specia l boxes in 
the upper right corner. One, the S 
box, is used to save the pictures 
you've drawn to a disk. The other, 
the L box, is used to load pictures 
from disk. When asked for a name, 
type in a valid fil ename. It's a good 
idea to give all of your pictures a 

It's easy 10 cOllslruct pictures from Ihe 
geometric shapes Ihal "Color Crafl" pro
vides. The slars were crealed wilh Iwo 
overloppiug triougles. 

111 Ihis picture, lite SUII olld clouds were 
buill wilh diftemrt colored circles. 

common extender so that you can 
identify picture files (for example, 
FLYING FISH. PIC). 

The NEW box erases the entire 
drawing area. If you wish to save 
the work on the screen, be sure to 
save you r picture before selecting 
NEW. 

Selecting the END box returns 
you to BASIC. Type RUN to restart 
Color Craft. 
See program listi"gs Ofl page 101. • 



BUILT

Now Get Inside Your Commodore with

COMPUTE'S Gazette Disk.

Now there's a way to get all the exciting, fun-filled programs of

COMPUTEl's Gazette-already on disk—with COMPUTEVs

Gazette Bisk.

Subscribe today, and month after month you'll get a new, fully-

tested 51/4-inch floppy disk guaranteed to run on your Commodore

64 or Commodore 128 persona! computer.

COMPUTEI's Gazette Bisk brings you all the latest, most

challenging, most fascinating programs published in the

corresponding issue of COMPUTEl's Gazette. So instead of

spending hours typing in each program, now all you do is insert
the disk...and your programs load in seconds.

RESULT: You have hours more time to enjoy all those great pro

grams which appear in COMPUTEl's Gazette—programs like

Disk Editor, Face-Off, Turbo Copy, Arcade Baseball, Sound

Designer, SpeedScript, and hundreds of others.

So don't waste another moment. Subscribe today to COMPUTEl's

Gazette Disk at this money-saving price. Take a full year's

subscription for just $79.95. You save 58 percent off the single
issue price. Subscribe for two years and save even more! Return

the enclosed card.

Call toll-free 1-800-247-5470 now.

(In Iowa call 1-800-532-1272)

Individual issues of the Disk are available for $12.95 (plus $2.00 shipping
and handling) by calling 1-800-346-6767 (in NY 1-212-887-8525).

FOil 

Now Get Inside Your Commodore with 
COMPUTEt's Gazette Oisk. 

Now there's a way to get all the exciting, fun-fi lled programs of 
COMPUTEt's Gazette-already on disk-with COMPUTEt's 
Gazette Disk. 

Subscribe today, and month after month you'll get a new, fully
tested 5\\-inch floppy disk guaranteed to run on your Commodore 
64 or Commodore 128 personal computer. 

COMPUTEt's Gazette Disk brings you all the latest, most 
challenging, most fascinating programs published in the 
corresponding issue of COMPUTEt's Gazette. So instead of 
spending hours typing in each program, now all you do is insert 
the disk ... and your programs load in seconds. 

RESULT: You have hours more time to enjoy all those great pro
grams which appear in COMPUTEt's Gazette-programs like 
Disk Edrtor, Face-Off, Turbo Copy, Arcade Baseball, Sound 
Designer, SpeedScript, and hundreds of others. 

So don't waste another moment. Subscribe today to COMPUTEt's 
Gazette Disk at t~is money-saving price. Take a full year's 
subSCription for just $79.95. You save 58 percent off the single 
issue price. Subscribe for two years and save even morel Return 
the enclosed card. 

Call toll-tree 1-800-247-5470 now, 
(In Iowa call 1-800-532-1272) 

IndMdual issues of the Disk are avalable for $12.95 (plus $2.00 shipping 
and handling) by calling 1-800-346-6767 (in NY 1-212-887-8525). 



PRO-TECH

C-128

TRONICS

-

'WITH PURCHASE OF 1571

DISKDRIVE

FREE HOME TRIAL

MONITOR PRINTER

COLOR

RGB

$179
HIGH RESOLUTION

SG-10C

COMMODOHE REAnv

FREE HOME TRIAL

•120CPS DRAFT

• 30CPS
NEAH LETTER QUALITY

* Includes Bolh...

—TRACTOR FEED

—FRICTION

CALL TODAY
OPEN 7 DAYS

A WEEK a

EVENINGS 1-800-345-5080
mm
"■■- ■

PRO-TECHTRONICS 

$ 

'WITH PURCHASE OF 1571 

DISK DRIVE I FREE HOME TRIAL I 

COLOR IL ~~ 

RGB 
~~@ILV . 
m.eron.es SG-10C 

$179 
COMMODORE READY 

FREE HOME TRIAL 

$188 
" • .120 CPS DRm 

.30 CPS 
NEARLETTEROUALITY 

• InCludes Both ..• 
_ TRACTOR FEED 
- FR ICTION 



COMMODORE
C-64 COMPUTER DISK DRIVE

5139

1200 BAUD

HAYES

■WITH PURCHASE OF SPECIALLY

PRICED SOFTWARE PACKAGE

COMPUTER

WITH GEOS

$168

C-64-C

-WITH PURCHASE OF

OF 1541CDISK DRIVE

PRINTER MONITOR

803 C $1 38

COMMODORE

COLOR

COMPOSITE

$138

MONOCDOME

SCR$59

POWER SUPPLY JOYSTICKS CABLE TV RADAR DETECTOR

C-64 PAY TV? *
CONVERTERS/ " 0A* .,..
DECODERS * «HAMLI

RETAIL

$249

QUICfcDELIVERY^

c.o.d. SCHOOL P.O.'s ACCEPTED

PRO-TECH-TRONICS
6870 Shingle Crk. Pkwy. #103

Minneapolis. MN 55430

(612) 560-6603

ODORE 

$99 

·WITH PURCHASE OF 
OF 1541C DISK DRIVE 

$9 

300 
BAUD 

QUICK=DELlVER't- Ym 

III] C.O.D. SCHOOL P.0 :5 ACCEPTED 

1541 
COMMODORE 

S98 1200 BAUD 

HAYES 
COMPATIBLE 

S78 
PRO·TECH·TRONICS 

6870 Shingle Crk. Pkwy, #103 
Minneapolis , MN 55430 

(61 2) 560-6603 
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leCommodore

1670>lodem

After telecommunicating at 1200 baud,

you'll never go back to 300. You spend

less time online and get a lot more

done.

Downloads are four times faster.

For example, what would take ten min

utes at 300 baud takes only two to three

minutes with the 1200-baud 1670 mo

dem from Commodore. A large file that

would take 30 minutes with a 300-baud

modem takes only seven to eight min

utes with the 1670. Reading through

messages and electronic mail is also

quite fast. On menu-based systems, the

lists of options almost splat onto the

screen. Without a doubt, 1200 baud

makes telecommunicating more enjoy

able than ever.

For years, the best Commodore

software has come from third-party de

velopers. And, generally, Commodore

is better known for its hardware than its

software. Nowhere is this more true

than in the field of telecommunications.

I've used most of Commodore's other

modems: the 1600 VICModem, the

1650 AutoModem, and the early version

of the 1660 Modem/300. Each modem

was packaged with a bare bones termi

nal program that wasn't meant to do

much more than get you online. None of

them included XMODEM, CIS-B, or

Punter—the three most popular proto

cols for telecommunications. If your ter

minal software doesn't support any

protocols, you can't upload or download

programs. About all you can do is read

messages and respond to them.

You'll regularly see messages

about downloading problems on the

national telecommunications services

and local bulletin boards. The standard

reply to people who have a 1600,1650,

or 1660 is this: Your modem is fine; you

just need to get a better terminal pro

gram, one that supports downloading.

But there's a Catch-22: You can't down

load until you have a terminal program

with a protocol and you could easily

download such a program except that

you need a protocol to download it.

You can't get it online unless you al

ready have it.
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In packaging the 1670, Commo

dore included not just one good terminal

program, but four: The QuantumLink

program, Common Sense, VT-52 for the

64, and VT-1O0 for the 128. All are full-

featured, powerful terminal programs.

Three of the four support downloading

protocols.

The QuantumLink program is a

system-specific terminal program. It

works only on a 64 (or 128 in 64 mode)

and only on the QuantumLink telecom

munications service. In addition to the

terminal program, you get an infor

mation pamphlet that explains Quan

tumLink and a password for logging on

to the system.

It's heartening to see a

Commodore modem that

comes with a set of useful

terminal programs for both

the 64 and 128.

For most other purposes, you'll

need to use the Common Sense software.

It contains all the terminal features

you'd want, including support for both

XMODEM and CompuServe-B proto

cols, so you shouldn't have problems

downloading. If for some reason you

don't like Common Sense, you can use

one of the built-in protocols to down

load another terminal program from a

service. If you like Common Sense, the

1670 package includes an order form

for Sixth Sense, a more powerful, pro

grammable version of the the same ter

minal program.

For 128 owners who use an 80-

column color or monochrome monitor,

the VT-100 program is recommended. It

supports XMODEM protocol and ASCII

transfer (with or without translation

from true ASCI! to Commodore ASCII).

If you forget one or more of the com

mands, just press the HELP key to see

four menus that list the available op

tions. It also sports an attractive custom

character set that's easier to read than

the standard 80-column character set.

You probably won't use Ihe VT-52

program unless you need to communi

cate with a DEC VAX computer at school

or at the office. It doesn't seem to sup

port any downloading protocols, al

though it does have a software-

supported 80-column screen for the 64

which is interesting.

It's heartening to see a Commo

dore modem that comes with a set of

useful terminal programs for both the

64 and 128. There's no program for the

Plus/4, although there is a provision

for setting one of the DIP switches on

the back of the 1670 if you own that

computer and can find a terminal pro

gram for it.

I've used the 1670 with a variety of

other terminal programs for the 64, 128,

and 128 in CP/M mode. It works fine

with all terminal programs I've tried.

At one time, most national tele

communications services had a two-tier

price system for 300 and 1200 baud. As

competition among the services has

grown and the number of 1200-baud

modem users has increased, the two-

tier system has largely disappeared.

You pay the same price for both 300

and 1200 baud on services such as Del

phi, GEnie, PlayNet, and Quantum

Link. On People/Link and the Source,

you pay an additional dollar or two per

hour. CompuServe still maintains two

prices ($6.25/hour for 300 baud,

$12.50 for 1200 baud).

You can find 300-baud modems

that cost $20-50. The list price of the

1670 is $149.95, although it's often sold

at discounted prices. The price you pay

for 1200 baud is roughly $100 more

than the price for 300 baud. Is it worth

it? Let's say you spent a total of 20

hours over a period of several months

downloading programs at 300 baud.

Since 1200 baud is four times faster,

you'd save 15 hours of connect time if

you used the 1670. At $4-$ 10 per hour,

the savings amounts to roughly $60-

$150. In the long run, for people who

like to download a lot of programs, the

higher price might be justified. On the

other hand, if you spend a couple of

hours each week in the conversation

area (sometimes called conference, CB,

or the people connection), 1200 baud

won't reduce your connect time. Two
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minutes with the 1200-baud 1670 mo
dem from Commodore. A large file that 
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screen. Without a doubt, 1200 baud 
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able than ever. 
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software has come from third-party de
velopers. And, generally, Commodore 
is better known for its hardware than its 
software. Nowhere is this more true 
than in the field of telecommunications. 
I've used most of Commodore's other 
modems: the 1600 VIC Modem, the 
1650 AutoModem. and the early version 
of the 1660 Modem/300. Each modem 
was packaged with it bare bones tenni
nal program that wasn't meant to do 
much more than get you online. None of 
them included XMODEM, CIS-B, or 
Punter-the three most popular proto
cols for telecommunications. If your ler
minal software doesn't support any 
protocols, you can't upload or download 
programs. About all you can do is read 
messages and respond to them. 

You'll regularly see mes sa ges 
about downloading problems on the 
national telecommunications services 
and local bulletin boards. The standard 
reply to people who have a 1600, 1650, 
or 1660 is this: Your modem is fine; you 
just need to get a better terminal pro
gram, one that supports downloading. 
But there's a Catch-22: You can't down
load until you have a terminal program 
with a protocol and you could easily 
download such a program except that 
you need a protocol to download it. 
You can't get it online unless you al
ready have it. 
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In packaging the 1670, Commo· 
dare included not just one good terminal 
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program, Commoll Sense, VT-52 for the 
64, and VT·100 for the 128. All are full
featured, powerful terminal programs. 
Three of the four support downloading 
protocols. 

The QllllntllmLink program is it 

system-specific terminal program. It 
works only on a 64 (or 128 in 64 mode) 
and only on the QuantumLink telecom
munications service. In addition to the 
terminal program, you get an infor· 
mation pamphlet that explains Quan
tumLink and a password for logging on 
to the system. 

It's heartening to see a 
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comes with a set of useful 

terminal programs for both 
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For most other purposes, you'll 
need to use the Common Sense software. 
It contains a ll the terminal features 
you'd want, including support for both 
XMODEM and CompuServe-B proto
cols, so you shouldn't have problems 
downloading. If for some reason you 
don't like Common Sense, you can use 
one of the built-in protocols to down· 
load another terminal program from a 
service. If you like Common Sense, the 
1670 package includes an order form 
for Sixth Sense, a more powerful, pro
grammable version of the the same ter
minal program. 

For 12S owners who use an 80-
column color or monochrome monitor, 
the VT-lOO program is recommended . It 
supports XMODEM protocol and ASCII 
transfer (with or without translation 
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If you forget one or m'ore of the com
mands, just press the HELP key to see 
four menus that list the available op
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character set that's easier to read than 
the standard SO-column character set. 

You probably won't use the VT-52 
program unless you need to communi
cate with a DEC VAX computer at school 
or at the office. It doesn't seem to sup
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though it does have a software
supported SO-column screen for the 64 
which is interesting. 
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for setting one of the DIP switches on 
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computer and can find a terminal pro
gram for it. 
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with all terminal programs I've tried. 

At one time, most national tele
communications services had il two-tier 
price system for 300 and 1200 baud. As 
competition among the services has 
grown and the number of 1200-baud 
modem users has increased, the two
tier system has largely disappeared. 
You pay the same price for both 300 
and 1200 baud on services such as Del
phi, GEnie, PlayNet, and Quantum
Link. On People/Link and the Source, 
you pay an additional dollar or two per 
hour. CompuServe still maintains two 
prices ($6.25/ hour for 300 baud, 
$12.50 for 1200 baud). 

You can find 300·baud modems 
that cost $20-50. The list price of the 
1670 is $149.95, although it's often sold 
at discounted prices. The price you pay 
for 1200 baud is roughly $100 more 
than the price for 300 baud. Is it worth 
il? Let's say you spent a lotal of 20 
hours over a period of several months 
downloading programs at 300 baud. 
Since 1200 baud is four times faster, 
you'd save 15 hours of connect time if 
you used the 1670. At $4-$10 per hour, 
the savings amounts to roughly $60-
$150. In the long run, for people who 
like to download a lot of programs, the 
higher price might be justified. On the 
other hand, if you spend a couple of 
hours each week in the conversation 
area (sometimes called conference, CB, 
or the people connection), 1200 baud 
won't reduce your connect time. Two 



Start the year
off right

with new books
from COMPUTE!

COMPUTE! Books is bringing you a brand new

line up of books for your Commodore 64 and

128. These recent releases offer you everything

from programming hints to exciting games, from

educational to home and business applications.

Pascal for Beginners

S14.95 0-87465-068-8
Book/disk combination (or the Commodore 64

S29.95 ISBN 0-87455-069-6
This introductory text to standard Pascal on any computer is

an ideal tutorial for anyone who wants to learn this powerful

computer language. It Includes everything you need. Includ

ing an introductory Pascal Interpreter' for the Commodore 64

and 128 In 64 mode, ready to type in and use. Written in plain

English and offering numerous program examples, it gently

and clearly explains standard Pascal and structured program

ming. Latter sections include discussions ot advanced topics

such as files and dynamic data storage, There is also an op

tional disk available for $12.95 for the Commodore 64 which
Includes most ot the programs In the book. 688BDSK,

'The Commodore 64 Pascal interpreter Is not full-featured,

but still a powerful Implementation of Pascal which suits the

needs of most beginners.

COMPUTEI's Music System

for the Commodore 64 and 128

Book/disk combination only

S24.95 ISBN 0-87455-074-2

Sldplayer. the feature-paeked, popular music player and edi

tor program, Is now more versatile and more impressive than

before. Enhanced Sidplayer for the Commodore 128 and 64

Includes two new versions—one for the Commodore 128 run

ning in 128 mode and another for the Commodore 64. Take

advantage of every feature the SID chip (the sound chip In

the 128 ond 64) has to offer Just like the original. Enhanced

Sidplayer is easy to learn and use. with many powerful new

features. The accompanying disk contains the editor, player

programs (Including a Slngalong program), utilities, and sam

ple music that you can enjoy Immediately or change. The

new Sidplayer plays any songs created by the original

Sidplayer for the Commodore 64.

COMPUTED

■■■,

Corr
Book of

PASCAL
s BEGINNERS

User's Guide to GEOS: geoPalnt and geoWrite

S18.95 ISBN 0-87455-080-7

Learn the ins and outs of GEOS. the new icon-based operat

ing system for the new Commodore 64C and the 64, with this

step-by-step guide. Everything from creating simple letters

with geoWriie and pictures with geoPalnt to merging text ond

graphics and using desk accessories Is clearly and concisely

explained.

COMPUTEI's Second Book of the Commodore 128

S16.95 ISBN 0-87455-077-7

The editors at COMPUTEI Publications have collected some of

the best games, programs, and tutorials for the Commodore

128 (in 128 mode) from COMPUTE! magazine and COMPUTEi's

Gazette. Like COMPUTE!'* First Book ot the Commodore 128,

this book offers a variety of programs ond articles for every

)28 user. Each program has been fully tested and Is ready to

type in and use on the Commodore 128 running in 128 mode.

There Is also a disk available for $12.95 which includes the pro

grams In the book. 777BDSK,

Mapping the Commodore 64, Revised

S16.95 ISBN 0-87455-082-3

An update of the bestselllng memory map and programming

guide. It's a necessity for Intermediate and advanced pro

grammers. This definitive sourcebook has been expanded and

now covers the new Icon-based GEOS (Graphics Environment

Operating System) with clear descriptions of how to make It

work for you. For BASIC and machine language programmers

of both the Commodore 64 and 64C.

Look for COMPUTE! Books at your local computer or book store.

Or, to order directly from COMPUTEI, call toll free 1-800-346-6767 (In NY 212-887-8525) or

write COMPUTE! Books, P.O. Box 5038, F.D.R. Station, New York. NY 10150.

Please Include shipping and handling: S2.00 per book in U.S. ond surface mall; S5.00 airmail.

NC residents odd 5 percent soles tax and NY residents add 8.25 percent sales tax.

Please allow 4-6 weeks for delivery.
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One ol lt» ABC Pudsning Composes

COMPtIITI'$ Start the year 
off right 
with new books 
from COMPUTE! 
COMPUTE! Books is bringing you a brand new 
line up of books for your Commodore 64 and 
128. These recent releases offer you everything 
from programming hints to exciting games, from 
educational to home and business applications. 

Pascal tor Beginners 
$1 4.95 0-87455-068-8 
Book/disk combination for the Commodore 64 
$29.95 ISBN 0-87455-069-6 
This Introductory text to standard Pascal on any computer Is 
on ideal tutooal for anyone who wonts 10 learn this powerful 
computer language. Jt Includes everything you need, Includ
ing an InlroduclOfy Pascallnlerpreter" for Ihe Commodore 64 
and 128 In 64 mode. ready 10 type In and use. Written In plain 
English and offering numerous program exomples. It gently 
and clearty explains standard Pascol and structured program
ming. LoNer sections Include discussions 01 advanced topics 
such as Wes and dynamic data storage. rhars Is olso on o~ 
tiona/ disk ovallable fOf $12.95 for the Commodore 64 which 
Includes most of the programs In the book. 688BDSK. 

"The Commodore 64 Pcscollnterpreler Is not lull-featured. 
but stU! a powertu1\mplementatlon 01 Pascal which suits the 
needs 01 most beglnnoo. 

COMPUTEt's Music System 
tor the Commodore 64 and 128 
Book/disk combination only 
$24.95 ISBN 0-87455-074-2 
Sldp/ay9t. the feature-pocked, popular music pIoyer and edI
tor program, Is now more versatile and more Impressive than 
before. Enhanced Sidployer lex the Commodore 128 and 64 
Includes two new versions-one for the Commodore 128 run
ning In 128 mode and another for the Commodore 64. Toke 
advantage of every feature the SID chip (the sound chip In 
the 128 and 64) has to offer. Just Uke the OfIgJnol, Enf>onced 
Sldployer Is easy to leam and use. with many powerful new 
features. The accompanying dIsk contains the editor. player 
p rograms (Including a Singalong program). utilitIes, and sam
p le music that you can enjoy Immediately or change. The 
new Sidp/ayer ploys any songs created by the original 
Sldployer for the Commodore 64. 

User's Guide to GEOS: geoPalnt and geoWrlte 
$18.95 IS8N 0-87455-080-7 
leam the Ins and outs of GEOS. the new \con-bosed operat
ing system for the new Commodore 64C and the 64. with this 
step-by-step guide. EverythIng from creating simple letters 
with geoWrife and pictures with geoPolnt to merging text and 
g raphiCS and using desk accessortes is clearty and concisely 
explained. 

COMPUTEI's second Book 0' the Commodore 128 
$16.95 ISBN 0-87455-077-7 
The edlrors at COMPUTEt Pubifcallons have collected some of 
the best games. plograms. and tutorials for the Commodore 
128 (in 128 mode) from COMPUTEI magazine and COMPUTErs 
Gozelfe. like COMPUTErs First Book of the Commodore 12B. 
this book offers a vartetv 01 programs and art icles for every 
128 user. Each program has been fully tested and Is ready to 
type In and use on the Commodore 128 running In 128 mode. 
There Is also a disk avollable for $12.95 which Includes the pro
grams In the book. 777BDSK. 

Mapping the Commodore 64, Revised 
$16.95 ISBN 0-87455-082-3 
An update 01 the bestselling memory map and programming 
guide. It's a necessity for Intermediate and advanced pro
grammers. This definitive sourcebook has been expanded and 
now covers the new icon-based GEOS (Graphics Environment 
Operating System) with c lear descriptIons of how to make II 
work lor you. For BASIC ond machine language programmers 
01 bath the Commodore 64 and 64C . 

Look 'or COMPUTE I Books at your locol computer or book slore. 
Or, to order directly from COMPUTE!, call toll free 1-800-346-6767 (In NY 212-887-8525) or 

write COMPUTE I Books, P.O. Box 5038, F.D.R. Station, New York, NY 10150. 
Please Include shipping and hondnng: 52.00 per book in U.S. and surface mai!; $5.00 aIrmail. 

NC residents odd 5 percent soles tax ond NV resldents add 8.25 percent soles tax. 
Please allow 4-6 weeks for delivery. 

COMPUTEr Publications,lnc. 
Pan 01 AI!C CONUm9f MOgO/:Inet. nc 
One 0I1ffl AI!C I'\.ClIII'oh;I ~ 



NRI Trains You AtHome-As You Build

Your OwnIBMPCCompatible Computer

GET THE KNOW-HOW
TO SERVICE EVERY
COMPUTER ON THIS
PAGE
AND MORE!

...

Learn the Basics the NRI Way-

and Earn Good Money Troubleshooting

Any Brand of Computer

The biggest growth in jobs between now and 1995,

according to Department of Labor estimates, will

occur in the computer service and repair business,

where demand for trained technicians will actually

double.

You can cash in on this opportunity—either as a

full-time corporate technician or an independent

service-person—once you've learned all the basics of

computers the NRI way. NRI's practical combination

of "reason-why" theory and "hands-on" building skills

starts you with the fundamentals of electronics, then

guides you through advanced electronic circuitry

and on into computer electronics. You also learn to
program in BASIC and machine language, the

essential languages for troubleshooting and repair.

Total Computer Systems Training,

Only From NRI

No computer stands alone.. .it's part of a total
system. To really service computers, you have to

understand computer systems. And only NRI includes

a powerful computer system as part of your training,

centered around the new, fully IBM PC compatible^
Sanyo 880 Series computer.

IBM it a HagiBlerad Trademirk ol IBM Corpora (ion

Epson Ik a Registered! TrgdemBJX ol Epson Anwtka. Inc.

Apple end trie Apple logoara Reg^lHrnd Tijidemfl+s □■ Apple

Compaq li a RtfllfllCI-d Trademark d( COMPAQ Campultr Corpoifltort

1995 AT&T T«nnDlDgin. Inc.

NRJ Trains You At Home As You Build 
Your Own mM PC Compatible Computer 

GET THE OW-HOW 
TO SE E EVERY 
C PUTER 0 THIS 
PAGE ... 

o 
Learn the Basics the NRI Way-
and Earn Good Money Troubleshooting 
Any Brand of Computer 
The biggest grO\\1h in jobs between now and 1995, 
according to Department of Labor estimates, will 
occur in the computer service and repair business, 
where demand for trained technicians will actually 
clollble. 

You can cash in on this opporlunily-either as a 
full-lime corporate technician or an independent 
service-person-once you've learned all the basics of 
computers the NRI way. NRl's practical combination 
of "reason-why" theory and "handHln" building skills 
starts you with the fundamentals of electronics. then 
guides you through advanced electronic circuitry 
and on into computer electronics. You also learn to 
program in BASIC nnd machine language. the 
essenliallanguages for troubleshooting and repair. 

Total Computer Systems Training, 
Only From NRI 
No computer stnnds .1Ione. , . it's part of a total 
system, 'Jb really service computers. you have to 
understand computer systems. And only NRI includes 
a powerful computer system as part of your training, 
centered around the new, fully IBM PC compatible 
Sanyo 880 Series computer, 
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You start witli

the step-by-step

assembly of the new, highly-rated, Sanyo

computer. You install and trouble-

shoot the "intelligent" key

board. Then you assemble the

power supply, install the disk

drive, and add extra memory to

give you a powerful 25fiK RAM system.

The new 880 computer has two operating speeds:

standard IBM speed of 4.77 MHz and a remarkable

turbo speed of 8 MHz, making it almost twice as

fast as the IBM PC. Next, you'll interface the high-

resolution monitor and begin to use the valuable software

also included with your complete computer system.

It all adds up to confidence-building, real-world

experience that includes training in programming, circuit

design, and peripheral maintenance. You'll be learning

about, working with, servicing, and troubleshooting an

entire computer system—monitor, keyboard, computer,

disk drive, power

'.-mi !i ill 'hi i ■■■■,■■. i cms training includes:

• NRI Discovery Lab' lo design and modify

circuits ■ Your four I uncl inn digital
mulnmeter with wslk-you-lhfougfi

Instructions on audio tape- Digital logic

probe lor visual examination ol keyboard
circuits ■ The newest Sanyo S8O Series
Computer with "intelligent" keyboard and

360 K double-dona ily. double sided disk

drive • High resolution monochrome
monllot • 8K ROM.. .-I. HAM • lii ii.' i' , ■

m.- ..'. v.11'.i .■■■:■

WordStar. CalcEtar-Reference manuals,

'.zhi-fna 11c, nnti t)i:e cm1 lessons.

supply—to ensure mat you have

all the essential skills you need

to succeed as a professional

computer service technician.

No Experience Needed,

NRI Builds It In
This is the kind of practical,

hands-on experience that makes you uniquely prepared, with

the skills and confidence you need for success. You learn at your

own convenience in your own home. No classroom pressures,

no night school, no need to quit your present job until you're

ready to make your move. Your training is backed by your

personal NRI instructor and the NRI technical staff, ready to

answer your questions and help you when you need it. You gel

it all with NRI at-home training.

100-Page Free Catalog Tells More
Send the postage-paid reply card today ior NRl's big,

100-page, color catalog on NRl's electronics training, which

gives you all the facts about NRI courses in Microcomputers,

Robotics, Data Communications, 'IV/Audio/Video Servicing,

and other growing, high-tech career fields. If the reply card is

missing, write to the address below.

SEND COUPON TODAY FOR FREE NRI CATALOG!

SCHOOLS

McGraw-Hill Contmulno EUuc.ilion Center

3939 Wisconsin Avenue, NW. Washington. DC 20016

We'll give you tomorrow.

0' Wrtoi uwrsei

rovrjO untrer Gl Hill

] cfttc* to flews

ONE FREE CATALOG ONLY

J Computer Electronics

1 TWAurlioWideo Servicing

Sate Hi I e Electronics

J Robotics S Industrial Control
1 Industrial Electronics

I Telephone Servicing

Digital Electronics Servicing

. i Basic Electronics

~| Electricians
J Small Engine Repair

Air Conn it i on ing. Healing. 5 Rel.

" Locksmilhmg 8 Electronic Socunly

.j Photography
i2 Booh keeping & Accounting

Age

I 5'tyOUIMl'ri icciw.iw by inc K»i«jr.jl Ho™ SluOi Cojrtt.l [

You start with 
the step-by-step 
assembly of the new, highly-rated. Sanyo 
computer. You install and trouble
shoot lhe "intelligent" key-
board. Then Y(IU ac;semble the 
power supply. install the disk 
drive. and add extra memory to 
give you a powerful 256K RAM system. 
The new 880 computer has two operating speed,s: 
standard IBM speed of 4.77 MHz and a remarkable 
turbo speed of 8 MHz. making it alrnosttwicc as 
fast as the IBM Pc. Next, you'lI interface the high
resolution monitor and begin to use the valuable software 
also included with your complete computer system. 
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experience that includes training in programming. circuit 
design. and peripheral maintenance. You'lI be learning 
about. working with, servicing. and troubleshooting an 
entire computer system-monitor. kcybomd. computer. 
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the skills and confidence you need for success. You learn at your 
own convenience in your own home. No classroom pressures. 
no night school. no need to quit your present job until you're 
ready to make your move. Your training is backed by your 
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hours of conversation is two hours, re

gardless of whether you're using 300 or

1200 baud.

There's also thy intangible factor of

convenience. At 1200 baud, you spend

less time waiting for menus and down

loading, I'd never go back to 300 baud.

—Todd Hetmarck

Commodore Business Machines

1200 Wilson Dr.

West Chester, PA 19380

$149.95—suggested retail price

Alter Ego And

Mind Mirror
How well do you know your own per

sonality? Are you shy? Cheerful? Domi

neering? Have you ever wished to be

someone else? (5r to have other person
ality traits? How would you handle a

crisis?

Two new programs for the Com

modore 64 help you answer and ex

plore these questions. Alter Ego and

Mind Mirror let you run away with your

innermost thoughts. Alter Ego, from Ac-

tivision, purports to be the game of life,

letting you experience life's decisions

and choices over again or for the first

time. Mind Mirror, from Timothy Leary

and Electronic Arts, aims to be part

game, part tool, and part philosopher as

it helps users understand personalities

better—both their own and others'.

Both programs emphasize the human

personality and its reactions to the

world around it.

Alter Ego is "a fantasy role-playing

game about life" lhat lets you try those

"what ifs" of life. What if your child

hood had been different? What if you

had that major decision to make over

again? The program recreates these and

other situations for you as you expe

rience decisions and choices from vari

ous stages of life.

The theme of the program lies with

human personality in a broad sense. Al

ter Ego is flexible in this regard—you

may choose from your own personality,

a random personality created by the

program, or a custom personality fash

ioned by you. [Ed. Note; There are male

and female versions of Alter Ego avail

able.] You establish the personality that

you will use by answering a series of

true/false questions. By answering the

questions honestly about yourself, you

select your own personality for use. By

answering them differently from the way

you would answer the questions your

self, you establish a unique personality.

Once your personality is estab

lished, Alter Ego asks where in life you

want to start. The game divides life up

into seven stages, ranging from Birth
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hours of conversation is two hours, re
gardless of whether you're using 300 or 
1200 baud. 

There's also the intangible factor of 
convenience. At 1200 baud, you spend 
less time waiting fo r menus and down
loading. I'd never go back to 300 baud. 

-Todd Heiruarck 

Commodore Business Mac/rines 
1200 Wilson Dr. 
West Chester, PA 19380 
SI49.95-suggested retail price 

Alter Ego And 
Mind Mirror 
How well do you know your own per
sonality? Are you shy? Cheerful? Domi
neering? Have you ever wished to be 
someone else? Or to have other person
ality traits? How would you handle a 
crisis? 

Two new programs for the Com
modore 64 help you answer and ex
plore these questions. Alter Ego and 
Mi,Jd Mirror let you run away with your 
innennost thoughts. Aller Ego, from Ac
tivision, purports to be the game of life, 
letting you experience life's decisions 
and choices over again or for the first 
time. Mind Mirror, from Timothy Leary 
and Electronic Arts, aims to be part 
game, part tool, and part philosopher as 
it helps users understand personalities 
better- both their own and ot hers'. 
Both programs emphasize the human 
persona lity and its reaction s to the 
world around it. 

Altcr Ego is "a fantasy role-playing 
game about life" that lets you try those 
"what ifs" of life. What if your child
hood had been different? What if you 
had that major decision to make over 
again? The program recreates these and 
other situations for you as you expe
rience decisions and choices from vari 
ous stages of life. 

The theme of the program lies with 
human personality in a broad sense. Ai
ler Ego is flexible in this regard- you 
may choose from your own personality, 
a random personality created by the 
program, or a custom personali ty fash 
ioned by you. (Ed. NOle: There are male 
and female versions of Alter Ego IlIJllil
able.] You establish the personality that 
you will use by answering a series of 
true/false questions. By answering the 
questions honestly about yourself, you 
select your own personality for use. By 
answering them differently from the way 
you would answer the questions your
self, you establish a unique personality. 

Once your personality is estab
lished, Alter Ego asks where in life you 
want to start. The game divides life up 
into seven stages, ranging from Birth 
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You can have THE fastest
most powerful DOS available

for your 64/1541.

Load 39 blocks per second!
Introducing DigiDos — THE

fastest Dos enhancement on the
market coupled with THE most

powerful GCR nibbler and real

time monitor!

DigiDos is a hardware addi

tion to your 1541 disk drive and

your Commodore 64 that gives you

amazing speed forALL disk func

tions (loads 39 blocks per second!,

compared to the normal 2 blocks

per second), and coupled with our

(iCR Nibbler yon have the most

powerful disk backup system avail

able (archives programs others

can't even touch). Also included

in DigiDos: full feature real time

monitor, powerful DOS wedge, ver

satile utilities, and handy single

keystroke commands. All this with

NO loss of available memory!

DigiDos is NOT a cartridge!

Utilizing state of the art technology

DigiDos incorporates a custom

kernal ROM and EF ROM installed

directly in your 64 and 1541 along

side your original kernal ROM and

requires minimum installation.
For those concerned with pro

gram compatibility — with the flip

of a switch DigiDos completely

disappears returning you to your

original Commodore kernal. After

you have installed DigiDos you

will also have a new safe system

resel button!

DigiDos provides a powerful

wedge that includes all the nor

mal DOS wedge commands plus:

locking and unlocking files on

disk, unnew, a fast parallel disk

directory (that does not disturb

memory), screen dump, autorun,
and list — all with single key

stroke commands.

Included with DigiDos is a

Floppy Disk of custom utilities

and tools for further DOS

Advertisement

enhancement.

You can haw the fastest, most

powerful DOS available for the 64

for only $59-95 plus 3350 post

age and handling ($5.00 additional

forC.O.D.). Our product is being

shipped AWand comes complete

with all necessary parts.

At DigiTek, Inc. we are con

tinuing in our commitment to cus

tomer support and satisfaction.

For more Information or to order

your DigiDos send your check or

money order to: DigiTek, Inc.,

10415 N. Florida Ave., Suite 410,

Tampa, Florida 33612, or call

(813) 933-8023.

DigiTek, Inc.
1Q415N FlondaAve.Suite41Q

Tampa. Fla. 33612 • (B13) 933-8023
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and Infancy to Old Age. Obviously, the

life experiences and choices you are

presented with will differ depending on

the stage at which you start. These ex

periences and choices are presented on

a "map" with icons representing sever

al categories, separated generally into

two areas; life experiences and life

choices. Life experiences include social,

intellectual, emotional, familial, physi

cal, and vocational areas. Life choices

focus more on major decisions such as

college, marriage, major purchases, and

relationships.

You start on the life map at the bot

tom and work your way up by experi

encing life or making life decisions.

Each experience and choice you make

increases your age, experience, and ma

turity. While many experiences and

choices may be skipped along the way,

others must be undertaken in order to

make choices in subsequent life experi

ences. This is particularly true in the

early life stages because of your person

ality's lack of experience and capabili

ties. At any time, you can check your

age and how your personality is doing

in 12 different categories, such as confi

dence and intelligence. Before entering

the next stage on the life map, you re

ceive a detailed personality "health" re

port. You can save games either

between or at the end of a life stage.

Results of a life experience or life

choice critically hinge on the personal

ity you have employed. As a matter of

fact, the most disappointing aspect of

the program is that your options on the

life map are limited and many times

you end up just reading what happens.

Most of the time you are only presented

with two or three decision options and

often only one course of action is char

acteristic of your personality. The key

to getting what you want out of Alter

Ego, then, is to take care in choosing the

personality profile.

The program comes on three disks.

A brief but sufficient manual gets you

into the program quickly. The manual

goes out of its way to disclaim that the

program is anything but a game for your

entertainment. While Alter Ego enter

tains, by permitting you to fantasize—
and its textual responses can be very

amusing—the program is much more

than a game. In fact, I would classify it

more of an educational program because

of the insights it provides into personal

ity and human actions and reactions.

Is it fun? Well, it's not a fast-paced

arcade game, but rather a program that

puts your mind to work and makes you

learn a little about life and people. If

you enjoy living and learning, you will

enjoy Alter Ego.

To a greater extent than Alter Ego,

Mind Mirror delves into human person

ality. This program goes about its ex

ploration, however, in a different
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manner. Dr. Leary's program employs

pie charts called "mind maps," which

gauge your chosen personality accord

ing to 16 attributes. The attributes in

clude charisma, arrogance, dominance,

submissiveness, and anger. The mind

maps look like dartboards, and display

your personality's rating for each attri

bute. The closer the attribute rating is to

the outer edge of the pie chart, the

stronger that attribute is manifested in

the personality. The attributes are ar

ranged on the chart to correlate with

each other, so that the location of the

rating for one attribute shows tenden

cies of other attributes.

In similar fashion to Alter Ego,

Mind Mirror gives a lot of flexibility in

choosing a personality to use in the pro

gram. You can use your own personal

ity, your favorite celebrity's, or a custom

profile treated by you. However, instead

of asking true/false questions like Alter

Ego, Mind Mirror requires you to rate

the subject personality on its attributes.

Alter Ego and Mind Mirror let

you run away with your

innermost thoughts.

This is accomplished using ques

tions concerning the attributes and an

swering the questions by rating the

personality on a scale ranging from

never to always. An example phrase of

such a question would be "nervous at

big parlies." You would rate your sub

ject according to whether he or she

would always, often, sometimes, sel

dom, or never be nervous at a big party.

Once you've run through the ratings,

the mind maps are available for review

to see how the personality's attributes

appear.

From that point. Mind Mirror takes

you through exercises that seem to test

your ability to figure out how your cho

sen personality will respond or react to

the exercises or situations presented.

You can examine a personality's opin

ion on various subjects from religion to

politics, or you go through life simula

tions similar in concept to Alter Ego.

Again, you use a rating system in re

sponse to the program prompts, which

are later compared to the personality's

altribute ratings on the mind maps. The

objective is to try to respond to the exer

cises or simulations as your personality

would, and, accordingly, have your re

sponses produce a mind map identical

to the mind map of the personality

profile.

However, the genius of the pro

gram is the insight the user gains from

setting up the personality profile and

going through the exercises—the user

is testing his or her own perceptions.

First, a subject's profile is chosen for ex

amination. But that subject's personal

ity traits are determined by the user.

Therefore, the subject's attributes are

not necessarily true attributes, but rath

er the user's perception of the personal

ity attributes. Furthermore, the exercise

is really a self-test or quiz on the user's

own perceptions, which resulls in both

subtle and astonishing revelations for

the user about his or her own

personality.

The program adds depth to its en

joyment by offering several levels of

play, progressively reducing the

amount of prompts and "coaching"

you receive. Also, Mind Mirror can be

played by groups or teams, making it an

interesting party game. Dr. Leary even

has made provisions in the program for

its use by professionals in their treat

ment of individuals and groups.

Mind Mirror comes on two disks,

with the 2000 available life simulations

on both sides of one of the disks. The

manual is informative, interesting, and

brief. It does not, however, need to be

very involved because of the nature of

the program and the amount of on

screen prompting and aids. The manual

does give you some interesting back

ground into the evolution of human

thought, or at least Dr. l.eary's theory of

human thought. Also, the manual con

tains an interview with Dr. Leary on the

program, psychology, and life in general.

In summary, both Alter Ego and

Mind Mirror are entertaining and in

sightful. Both are provocative and

amusing, and will surprise users with

their depth and complexity. They are

excellent examples of a serious non-

business application for the home com

puter. To top it off, you just might learn

a lot abou! your own personality.

—Scott Thomas

Alter Ego

Activision

2350 Bayshore Frontage Rd.

Mountain View, CA 94043

$49.95

Mind Mirror

Electronic Arts

1820 Gateway Dr.

San Mateo, CA 94404

$32.95

and Infancy to Old Age. Obviously, the 
life experiences and choices you are 
presented with will differ depending on 
the stage at which you start. These ex
periences and choices are presented on 
a "map" with icons representing sever
al categories, separated generally into 
two areas: life experiences and life 
choices. Ufe experiences include social, 
intellectual, emotional, famil ial, physi
cal, and vocational areas. Life choices 
focus more on major decisions such as 
college, marriage, major purchases, and 
relationships. 

You start on the life m(lp at the bot
tom (lnd work your way up by experi
en cing life or maki ng life decisions . 
Each experience and choice you make 
increases your age, experience, and ma
turity. While many experiences and 
choices may be skipped along the way, 
others must be undertaken in order to 
ma ke choices in subsequent life experi
ences. This is part icularly true in the 
e(lriy life stages bec(luse of your person
ality's I(lck of experience and capabili
ties. At any time, you c(ln check your 
age and how your personality is doing 
in 12 different categories, such as confi
dence (lnd intelligence. Before entering 
the next stage on the life map, you re
ceive (I detailed person(llity "he(llth" re
port. You can save games e ith e r 
between or at the end of a life stage. 

Results of a life experience or me 
choice critically hinge on the personal 
ity you have employed. As a matter of 
fact, the most disappointing aspect of 
the program is that your options on the 
life map are limited and many times 
you end up just reading what happens. 
Most of the time you are only presented 
with two or three decision options and 
often only one course of action is char
acteristic of your personal ity. The key 
to getting wh(lt you want out of Alter 
Ego, then, is to t(lke care in choosing the 
personality profile . 

The program comes on three disks. 
A brief but sufficient manual gets you 
into the program qUickly. The manual 
goes out of its way to disclaim that the 
program is anything but a ga me for your 
entertainment. While A/ter Ego enter
tains, by pennilling you to fantasize
and its textual responses can be very 
amusing-the program is much more 
than a game. In fa ct, I would classify it 
more of an educational program because 
of the insights it provides into personal
ity and human actions and reactions. 

Is it fun? Well, it 's not a fast-paced 
arcade game, but rather a program that 
puts your mind to work and makes you 
learn a lillIe about life and people. If 
you enjoy living and learning, you will 
enjoy Alttr Ego. 

To a greater extent than Alttr Ego, 
Mind Mirror delves into human person 
ality. This program goes about its ex
plo ration, howeve r, in a di ff erent 
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m .. nner. Dr. Leary's program employs 
pie charts called "mind maps," which 
gauge your chosen personality accord
ing to 16 attributes. The attributes in
clude charisma, arrogance, dominance, 
submissiveness, and anger. The mind 
maps look like dartboards, and display 
your personality's rating for each aUri 
bute. The closer the attribute rating is to 
the outer edge of the pie chart, the 
stronger that attribute is manifested in 
the personality. The attributes are ar
ranged on the chart to correlate with 
each other, so that the location of the 
rating for one allribute shows tenden
cies of other attributes. 

In s imil ar fash ion to Alter Ego, 
Miud Mirror gives .. lot of flex ibility in 
choosing a personality to use in the pro
gram. You can use your own personal
ity, your favorite celebrity's, or a custom 
profile created by you. However, instead 
of asking true/false questions like Allcr 
Ego, Mind Mirror requires you to rate 
the subject p(!rsonality on its attributes. 

Alter Ego and Mind Mirror let 

you run away with your 

innermost thoughts. 

This is accomplished using ques
tions concerning the attributes and an
swe ring the questions by ra ting the 
personality on a scale ranging from 
never to always. An example phrase of 
such a question would be "nervous at 
big parties." You would rate your sub
ject according to whether he or she 
would always, oiten, sometimes, sel
dom, or never be nervous at a big party. 
Once you've run through the ratings, 
the mind maps are available for review 
to see how the personality'S attributes 
appear. 

From that point, Mind Mirror takes 
you through exercises that seem to test 
you r ability to fi gure out how your cho
sen personality will respond or react to 
the exercises or situations presented. 
You can examine a personality'S opin
ion on various subjects from religion to 
politics, or you go through life simula
tions similar in concept to Alter Ego. 
Again, you use a rating system in re
sponse to the program prompts, which 
are later compared to the personality's 
attribute ratings on the mind maps. The 
objective is to try to respond to the exer
cises or simulations as your personality 
would, and, accordingly, have your re
sponses produce a mind map identical 
to the mind map of the personality 
profile. 

However, the genius of the pro
gram is the insight the user gains from 
setting up the personality profile and 
going through the exercises-the user 
is testing his or her own perceptions. 
First, a subject's profile is chosen for ex
aminat ion. But that subject's personal
ity traits are determined by the user. 
Therefore, the subject's attributes arc 
not necessarily true attributes, but rath
er the user's perception of the personal
ity attributes. Furthennore, the exercise 
is really a self-test or quiz on the user's 
own perceptions, which results in both 
subtle and astonishing revelations for 
th e u s er abou t hi s o r he r ow n 
personality. 

The program adds depth to its en
joyment by offering several levels of 
play, progressively redu cing the 
amount of prompts and "coaching" 
you receive. Also, Mind Mirror can be 
played by groups or teams, making it an 
interesting party game. Dr. Leary even 
has made provisions in the program for 
its use by professionals in their treat
ment of individuals and groups. 

Mind Mirror comes on two disks, 
with the 2000 available life simulations 
on both sides of one of the disks. The 
manual is infonnative, interesting, and 
brief. [t docs not, however, need to be 
very involved because of the nature of 
the progra m and the amount of on
screen prompting and aids. The manual 
does give you some interesting back
ground into the evolution of human 
thought, or at least Dr. Leary's theory of 
human thought. Also, the manual con
tains an interview with Dr. Leary on the 
program, psychology, and life in general. 

In summary, both Alter Ego and 
Mind Mirror are entertaining and in
sightfu l. Both are provocative and 
amusing, and will surprise users with 
their depth and complexity. They are 
excellent examples of a serious non
business application for the home com
puter. To top it off, you just mighllearn 
a 101 about your own person .. lity. 

Alter Ego 
Activisiml 

- Scott Thomas 

2350 BayS/lOre Frou/age Rd. 
MOUlllai rl View, CA 94043 
$49.95 

Mind Mirror 
Electro"ic Arts 
1820 Galway Dr. 
Sail Mateo, CA 94404 
532.95 



Trinity

Trinity is the latest in a long line of suc

cessful and high-quality text adven

tures from Infocom. Infocom has

earned an excellent reputation for "in

teractive fiction," where the program

user becomes the central character in a

fictional story that unfolds as the user

reacts to circumstances presented in the

story. Trinity follows the Infocom tradi

tion of high quality and excellence, but

is unique to Commodore users in that it

is exclusively for the 128 mode of the

Commodore 128 and requires an 80-

column monitor. The depth, complex

ity, and flexibility of Trinity apparently

made the program's memory require

ments too large for the Commodore 64.

As a 128 owner, 1 was glad to see Info-

com's support of the 128, but Trinity's

inability to run on a 40-column monitor

will exclude many 128 owners who have

not acquired or upgraded to a monitor ca

pable of displaying 80 columns.

The program comes on a single

two-sided disk that will load on a 1541,

1571, or compatible disk drive. Side 1

of the disk is loaded first; you are then

prompted to "flip" the disk over to fin

ish loading the program. Because Trin

ity does not take advantage of the

double-sided storage capacity of the

1571 disk drive, Commodore 128 own

ers who have single-sided 1541s will be

able to run the program.

Once the program is loaded, you

are thrust into a world where fantasy

and reality coexist. Trimly provides you

with two objectives. Your preliminary

objective is to survive a nuclear holo

caust. Trinity's story begins with your

character on vacation in England.

While you're minding your own busi

ness and touring London's Kensington

Gardens, World War I! breaks out and

world destruction is imminent. Your

only hope of survival is to not be there

when it happens. But how does one es

cape world destruction? In Trinity, you

escape by entering a new time, place,

and dimension.

Once you've succeeded in discov

ering the escape route from Kensington

Gardens, you are thrust into a strange

new place reminiscent of Alice's Won

derland, with giant toadstools filling

the landscape. From this strange new

land you embark on a quest. With no

explanation of how to accomplish the

goal, the primary objective in Trinity is
to alter the history of the development

of the atomic bomb. As you work to

accomplish your goal, your intelligence

and ingenuity will be put to the test

with the curious new universe in which

you are placed and its challenging and

perplexing puzzles. I found the most

unique aspect to the Trinity universe

was that its shape is what is known as

"Klein bottle" or "Mobius strip," which

is one of those curious solid shapes that

has no sides. In a universe with a "Klein

bottle" shape, if you moved in one di

rection long enough, you would end up

where you began. In Trinity, this results

in some very confusing navigation, as

you instruct the program to go east, but

actually end up going west.

As you work to accomplish

your goal, your intelligence

and ingenuity will be put to

the test with the curious new

universe in which you are

placed and its challenging

and perplexing puzzles.

The quest to obtain your goal

reaches Iruly epic proportions, as you

travel through time and space to certain

times and locations key to the develop

ment of the atomic weapon. If you are

cunning enough, you'll wind up in the

New Mexico desert, minutes before the

culmination of the greatest scientific ex

periment of nil time: the world's first

atomic explosion, code-named Trinity.

The program comes with several

"props" to both add to the atmosphere

and realism of the story, and to provide

hints and clues to help you on your

quest. The props include The Illustrated

Story of the Atomic Bomb, a somewhat

amusing and satirical comic book on

the A-bomb; a map of the Trinity site; a

cardboard sundial; and instructions on

how to make a paper bird (a crane). The

instruction manual is well written and

provides many helpful examples and

explanations, particularly to text-

adventure novices. Trinity's parser is

complex and flexible, permitting a

much smoother and friendlier approach

to communicating your commands.

The program boasts a vocabulary of

over 2000 words and permits fairly

complex sentence syntax. The user can

put several objects with certain verbs in

a single command by separating the ob

jects with the word and or by a comma.

Further, you can put several sentences

on one command input line if you sepa

rate each sentence by a period or the

word then. I found communicating my

commands to Trinity easier and less in

trusive to playing the game than with

any other text adventure 1 have played

before, including previous Infocom titles.

Since Trinity will take several

hours to complete, and even longer to
fully explore all of its universe, the pro
gram allows you to save your position
and restore to that position at a later

time. You are allowed to save up to four

different game positions per data disk.
Saving your position can be strategic in
the game, particularly when you are

about to embark on a dangerous action
which may threaten your life and con
tinued involvement in the story. By

saving your position just prior to taking

such action, you can return to the place

just prior to that action without having
to start from scratch.

Trinity has several special com
mands, permitting you to vary the

length and detail of descriptions and di
alogue the story provides. Also, if you

accidentally mistype a word, you can

use the Oops command to correct the

mistyped word without having to com

pletely reenter the previous command.

Finally, the Script and Unscript com

mands permit you to make a hardcopy

of the story as it unfolds with your

printer. Trinity will work with Commo

dore printers or printers that can emu

late Commodore printers.

Bryan Moriarty, author of Trinity

and the previous Infocom title Wish-

bringer, did an excellent job of making

such a curious blend of fantasy and re

ality meld into an intriguing new uni

verse. The dialogue in Trinity is well
written and often very amusing. The

only time the dialogue is puzzling or

confusing is when it is intended to be

so. Prior to seeing Trinity, I was some

what disappointed to hear that Infocom

had not added graphics to its text ad

venture, particularly since it was utiliz-

ing the larger memory of the

Commodore 128. However, Infocom

stuck to what it knows best, a pure text

adventure, and the program does not

lack for excitement. The descriptive dia

logue in Trinity invokes one's imagina

tion to visualize the Trinity universe,

similar to the way a good book does for

its readers. Therefore, after having ex

plored Trinity, I believe Infocom made

the correct choice to leave graphics up

to the user's imagination.

All in all, Trinity is a first-quality

text adventure that will entertain and

challenge its users. The program, as

with all good interactive fiction, was

more addicting to me than arcade-style

games, as 1 discovered myself spending

much more time engrossed in Trinity

than intended. Both newcomers to in

teractive fiction and experienced play

ers will find Trinity enjoyable and well

worth the purchase price.

—Scott Thomas

Infocom

125 Cambridge ParkDr.

Cambridge, MA 02140

$39.95 m
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Trinity 
Trinity is the latest in a long line of suc
cessful and high-qua lity text adven
tures from Infocom. Infocom has 
earned an excellent repuliltion (or "in
teractive fiction," where the program 
user becomes the central character in il 
fictional story that unfolds as the user 
reacts to circumstances presented in the 
story. Trinity follows the Infocom tradi
tion of high quality and excellence, but 
is unique to Commodore users in that it 
is exclusively for the 128 mode of the 
Commodore 128 and requires an 80-
column monitor. The depth, complex
ity, and flexibility of Trinity apparently 
made the program's memory require
ments too large for the Commodore 64. 
As a 128 owner, I was glad to see Info
com's support of the 128, but Trinity's 
inability to run on a 40· column monitor 
witt exclude many 128 owners who have 
not acquired or upgraded to a monitor ca· 
pable of displaying 80 columns. 

The program comes on a single 
two·sideddisk that witlload on a 1541, 
1571 , or compatible disk drive. Side 1 
of the disk is loaded first; you are then 
prompted to "flip" the disk over to fin · 
ish loading the program. Because Triu 
ity does not take advantage of the 
double-sided storage capacity of the 
1571 disk drive, Commodore 128 own· 
ers who have single-sided 1541s will be 
able to run the program. 

Once the program is loaded, you 
arc thrust into a world where fantasy 
and reality coexist. Trillity provides you 
with two objectives. Your preliminary 
objective is to survive a nuclear holo' 
caust. Trillity's story begins with your 
ch arac ter on vacation in England. 
While you're minding your own busi
ness and touring London's Kensington 
Gardens, World War II breaks out and 
world destruction is imm inent. Your 
only hope of survival is to not be there 
when it happens. But how does one es
cape world destruction? In Trillity, you 
escape by entering a new time, place, 
and dimension. 

Once you've succeeded in discov
ering the escape route from KenSington 
Gardens, you are thrust into a strange 
new place reminiscent of Alice's Won
derland, with giant toadstools filling 
the landscape. From this strange new 
land you embark on a quest. With no 
explanation of how to accomplish the 
goal, the primary objective in Trillity is 
to alter the history of the development 
of the atomic bomb. As you work to 
accomplish your goal, your intelligence 
and ingenuity will be put to the test 
with the curious new universe in which 
you are placed and its challenging and 
perplexing puzzles. I found the most 
unique aspect to the Trillity universe 
was that its sh .. pe is what is known as 

"Klein bottle" or "Mobius strip," which 
is one of those curious solid shapes that 
has no sides. In a universe with a "Klein 
bottle" shape, if you moved in one di· 
Tection long enough, you would end up 
where you began. In Trillity, this results 
in some very confUSing navigation, as 
you instruct the program to go east, but 
actually end up going west. 

As you work to accomplish 

your goal, your intelligence 

and ingenuity will be put to 

the test with the curious new 

universe in which you are 

placed and its challenging 

and perplexing puzzles. 

The que st to obtain your goal 
reaches truly epic proportions, as you 
travel through time and space to certain 
times and locations key to the develop
ment of the atomic weapon. If you are 
cunning enough, you'll wind up in the 
New Mexico desert , minutes before the 
culmination of the greatest scientific ex
periment of all time: the world's first 
atomic explosion, code-named Trinity. 

The program comes \vith several 
" props" to both add to the atmosphere 
and realism of the story, and to provide 
hints and dues to help you on your 
quest. The props include Tile Illustrated 
Story of tile Atomic Bomb, a somewhat 
amusing and satirical comic book on 
the A-bomb; a map of the Trinity site; a 
cardboard sundial; and instructions on 
how to make a paper bird (a crane). The 
instruction manual is well written .. nd 
provides many helpful examples and 
explanations , particula rl y to text
adventure novices. Trillity's parser is 
compl ex and flexible, permitting a 
much smoother and friendlier approach 
to co mmunicating your comm and s. 
The program boasts a vocabula ry of 
over 2000 wo rds and permits fairly 
complex sentence syntax. The user can 
put several objects with certain verbs in 
a single command by separating the ob
jects with the word and or by a comma. 
Further, you can put several sentences 
on one command input line if you sepa
rate each sentence by a period or the 
word then. I found communicating my 
commands to Trillity easier and less in
trusive to playing the game than with 
any other text adventure I have played 
before, including previous Infacom titles. 

Since Trinity will take seve ral 

hours to complete, and even longer to 
fully explore all of its universe, the pro. 
gram a!lows you to save your position 
and restore to that position at a later 
ti~e. You arc allowed to save up to four 
dlff~rent game positions per data disk. 
Savmg your pOSition can be strategic in 
the game, particularly when you are 
about to embark on a dangerous action 
\~hich ~ay threaten your life and con
tlll~ed IIlvolvement in the story. By 
savmg your position just prior to taking 
~uch a~ion, you can return to the place 
Just pnor to that action without having 
to start from scratch. 

Trillity has several special com
mands, permitting you to va ry the 
length and det"ail of descriptions and di
alogue the story provides. Also, if you 
accidentally mistype a word, you can 
use the Oops command to correct the 
mistyped word without having to com
pletely reenter the previous command. 
Finally, the Script and Unscript com
mands permit you to make a hardcopy 
of the story as it unfolds with your 
printer. Trillity will work with Commo
dore printers or printers that can emu· 
late Commodore printers. 

Bryan Moriarty, author of Trill!ty 
and the previous Infocom title Wish
brillger, did an excellent job of making 
such a curious blend of fantasy and re
ality meld into an intriguing new uni
verse. The dialogue in Trillity is well 
written and often very amUSing. The 
only time the dialogue is puzzling or 
confusing is when it is intended to be 
so. Prior to seeing Trillity, I was some· 
what disappointed to hear that Infocom 
had not added graphics to its text ad
venture, particularly since it was utiliz
ing the larger memory of the 
Commodore 128. However, Infocom 
stuck to what it knows best, a pure text 
adventure, and the program does not 
lack for excitement. The descriptive dia
logue in Trillity invokes one's imagina
tion to visualize the Trinity universe, 
similar to the way a good book does for 
its readers. Therefore, after having ex
plored Trillity, [ believe Infacom made 
the correct choice to leave graphics up 
to the user's imagination. 

All in all, Trillity is a first -quality 
text adventure that will entertain and 
challenge its users. The program, as 
with all good interactive fiction , was 
more addicting to me than arcade-style 
games, as I discovered myself spending 
much more time engrossed in Trillity 
than intended. Both newcomers to in
teractive fi ction and experienced play
ers will fi nd Trillity enjoyable and well 
worth the purchase price. 

lllfocom 
125 Cambridge Park Dr. 
Cambridge, MA 02140 
$39.95 

-Scott Thomas 

u 
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RAM Expansion

For The Commodore 128
Jim Butterfield

Commodore's new RAM-expansion modules greatly increase

the power of the 128. Although software that exploits these

devices hasn't yet appeared, there are still many ways you can

put the modules to work. This article shows some of the princi

ples of operation and hints at the astonishing flexibility of the

new expansion devices.

The new Commodore RAM expan

sion modules—the 1700 with

128K, and the 1750 with 512K—

each come with a manual and a

Test/Demo disk, but these only hint

at the capabilities of the devices.

These expansion modules are able

to hold a wide variety of infor

mation—screens, programs, or

data—and can transfer them to and

from the 128's main memory very,

very quickly.

Ground Rules

The memory of the expansion units

is volatile, just like the rest of the

RAM in the system. This means

that when the power goes off, the

information is lost. Keep in mind

that you get extremely fast, but

temporary, storage.

The 1700, with 128K of stor

age, has a capacity of about two-

thirds that of a single-sided

Commodore disk. The 1750, with a

whopping 512K, can hold more

information than a doubled-sided

1571. When the proper software

finally becomes available, the 128

will become an even more powerful

computer system.

Both the 64 and the 128 have

been hampered by the limited ca

pacity of a single disk drive. To

copy a disk, you must bring part of

its contents into the computer's
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memory, write out that part to the

target disk, and then repeat the pro

cedure until everything has been

copied. Some files are too big to fit

completely into the computer's

main memory, and must be han

dled piece by piece. Sometimes this

is merely an inconvenience, but

some serious business applica

tions—such as sorting—are severe

ly hampered by such limitations.

The traditional solution was multi

ple disk drives. A new solution is

RAM expansion.

For CP/M, the memory-expan

sion units are immediately useful

(for more information, see "Using

RAM Expansion with CP/M," ac

companying this article). The CP/M

operating system is "disk-resi

dent"—most tasks the user wants to

do are called in from disk as they are

needed. This contrasts with the 64

and 128 modes of the 128, where

most operating system tasks are in

ROM and are instantly available.

CP/M users notice many pauses as

various utilities load in.

The memory-expansion unit

looks like another disk drive to the

CP/M system—but a very fast one.

The pauses for disk loads vanish. If

the user sets up the system correct

ly, the expansion unit speeds the

needed code into place almost in

stantaneously. Those annoying lit

tle hesitations vanish.

The 64 and 128 modes don't

yet have a comparable disk emula

tor. To use these devices, you'll

need a program to do the job.

There's already a copying utility

("Unicopy 128") available for sim

ple file copying, and more pro

grams are sure to come.

In the meantime, this article

shows you some of the tech

niques—and some of the possibili

ties—that the RAM-expansion

devices bring into play. The simple

BASIC 7.0 programs given here

work on either of the RAM

expanders.

By the way, even though the

connector looks compatible, don't

try to plug either of the modules

into a Commodore 64. The power

supply isn't able to handle the load,

and you're likely to cause electrical

damage to the chips on the board.

In the following programs,

we'll use the following BASIC 7.0

statements:

STASH (to save information lo Ihe expan

sion unit)

FETCH (lo recall information)

The SWAP statement—which

I don't use in this article—-allows

data to be exchanged between the

computer's main memory and the

expansion device.

Each statement is followed by

four numbers:

• number of bytes to transfer

• main memory address

• expansion memory address

(0-65535)

• expansion memory bank (0-1 for

the 1700 or 0-7 for the 1750)

RAM Expansion 
For The Commodore 128 

Jim Butterfield 

Commodore's new RAM-expansion modules greatly increase 
tile power of tile 128. Altllol/gll software tllat exploits tllese 
devices hasll't yet appeared, there are still malty ways you ca ll 
put the modules to work. This article shows some of the princi
ples of operation and hints at the astonishing flexib ility of tlie 
new expallSi011 devices. 

The new Commodore RAM expan
sion modules-t h e 1700 with 
128K, and the 1750 with 512K
each come with a manual and a 
Test/Demo disk, but these only hint 
at the capabilities of the devices. 
These expansion modules are able 
to hold a wide variety of infor
mation-screens, programs, or 
data-and can transfer them to and 
from the 128's main memory very, 
very quickly. 

Ground Rules 
The memory of the expansion units 
is volatile, just like the rest of the 
RAM in the system. This means 
that when the power goes off, the 
information is lost. Keep in mind 
that yo u get extremely fast, but 
temporary, storage. 

The 1700, with 128K of stor
age, has a capacity of about two
third,s that of a s in g le -s ided 
Commodore disk. The 1750, with a 
whopp ing 5I2K, can hold more 
information than a doubled-sided 
1571. When the p roper software 
finally becomes available, the 128 
will become an even more powerful 
computer system. 

Both the 64 and the 128 have 
been hampered by the limited ca
pacity of a single d isk drive. To 
copy a disk, you must bring part of 
its contents into the computer's 
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memory, write oul that part to the 
target disk, and then repeat the pro
cedure until everything has been 
copied. Some files are too hig to fit 
completely into the computer's 
main memory, and )TIust be han
dled piece by piece. Sometimes this 
is merely an inconvenience, but 
some serious business applica
tions-such as sorting-are severe
ly hampered by such limitations. 
The traditional solution was multi
ple disk drives. A new solution is 
RAM expansion. 

For CP 1M, the memory-expan
sion units are immediately useful 
(for more information, see "Using 
RAM Expansion with CP 1M," ac
companying this article). The CP 1M 
operating system is "disk- resi
dent" -most tasks the user wants to 
do are called in from disk as they are 
needed. This contrasts with the 64 
and 128 modes of the 128, where 
most operating system tasks are in 
ROM and are instantly available. 
CP 1M users notice many pauses as 
various utilities load in. 

The memory-expansion unit 
looks like another disk drive to the 
CP 1M system-but a very fast one. 
The pauses for disk loads vanish. If 
the user sets up the system correct
ly, the expansion unit speeds the 
needed code into place almost in
stantaneously. Those annoying Ii t-

tie hesitations vanish. 
The 64 and 128 modes don't 

yet have a comparable disk emula
tor. To use these devices, you' ll 
need a prog r am to do the job . 
There's already a copying utility 
("Unicopy 128") available for sim
ple file copy ing, and more pro
grams are sure to come. 

In the meantime, this article 
s h ows you some of the tech
niques-and some of the possibili
ties-that the RAM-expansion 
devices bring into play. The simple 
BASIC 7.0 programs given here 
work on eit h er of the RAM 
expanders. 

By the way, even though the 
connector looks compatible, don't 
try to plug either of the modules 
into a Commodore 64 . The power 
supply isn't able to handle the load, 
and you're likely to cause electrical 
damage to the ch ips on the board. 

In the following programs, 
we'll use the following BASIC 7.0 
statements: 
STASH (to save infonnation to the expan· 

sion unit) 
FETCH (to recall information) 

The SWAP statement-which 
I don't use in this article-allows 
data to be exchanged between the 
computer's main memory and the 
expansion device. 

Each statement is followed by 
four numbers: 

• number of bytes to transfer 
• main memory address 
• expansion memory address 

(0-65535) 
• expansion memory bank (0-1 for 

the 1700 or 0-7 for the 1750) 



Screen Animation
The Test/Demo disk comes with

some very pretty high-resolution

animation programs. To save space

and time, we'll do something much

simpler in BASIC:

LU0 REM ** MAKE SEVERAL SCH
EENS AND

".0 REM •• PUT THEM IN RAM

J5PACE]EXPANSION
120 BANK 1.5

.130 PRINT CHR$(147)

140 PRINT:PRINT

1.50 MS="HELLO THERE "

200 A=0

210 FOR J=.l TO LEN(MS)

220 STASH 1.000,1.024,A,0

230 A=A+1000

240 PRINT MIDS(M?,J,1);

250 NEXT J

260 STASH .1.000,.102 4, A, 0

270 B=A

So far, we've cleared the screen

and printed a simple message one

character at a time, With each char

acter, we've saved (STASHed) the

whole screen to expansion RAM.

The screen is 1000 characters long,

and begins at location 1024 in sys

tem memory. As we STASH each

screen, we add to the value of vari

able A, the address in expansion

memory at which we'll put the next

screen.

Now for the fun part. We'll

bring back these screens—in any

desired order— for some fast

animation:

300 REM *• PRINT SCREENS IN

FORWARD

310 REM •* AND REVERSE ORDE

R

320 FOR J=l TO 50

330 FOR A=0 TO B STEP 1000

340 FETCH 1000,1024,A,0

3 50 NEXT A

360 FOR A=B TO 0 STEP -.1000

370 FETCH 1000,1024,A,0

380 NEXT A

390 NEXT J

See how we FETCH the screens

back as we need them? And you'll

notice how quickly it all happens.

It's a simple example, but it lets you

see how STASH and FETCH work.

Program Storage
One of the most promising features

of RAM expansion is the possibility

of calling in machine language pro

grams quickly and executing them.

Dozens of small programs could be

waiting in expansion RAM. When

needed, they could be put into

place and run. No need to worry

about how to fit all those programs

into memory—they could be called

in as required.

A simple example shows how

it works. We'll use BASIC to put

two machine language programs

into the RAM expansion. The first

prints the word RED; the second

prints the word YELLOW. We could

work all this into one program, of

course, but that wouldn't demon

strate the possibilities. Type NEW

and try this:

50 REM ** PLACE TWO DIFFERE

NT PROGRAMS

60 REM ** INTO RAM EXPANSIO

N

80 BANK .15

3.00 DATA 1.62,0,189,14,11,32

,210,255,232

110 DATA 224,4,208,245,96,8

2,69,68,13

120 FOR J=28!6 TO 2833:READ

XiT=T+X

.130 POKE J,X

140 NEXT J

150 IF TO2114 THEN STOP

160 STASH 1.8,2816,0,0

That puts the first (RED) pro

gram into RAM expansion. Now

the second one:

200 DATA 162,0,189,.14,11,32

,210,255,232

210 DATA 224,7,208,245,96,8

9,69,76,76,79,87,13

220 FOR J=2816 TO 2836:READ

XiT=T+X

230 POKE J,X

240 NEXT J

250 IF T<>4488 THEN STOP

260 STASH 21,2816,18,0

Notice that we STASH the sec

ond program into a different loca

tion in expansion RAM—we don't

want to write over the first one.

Now we'll add the statements

needed to call back and execute

them:

300 REM •* SWITCH BETWEEN T

HE TWO

310 REM ** MACHINE LANGUAGE

P ROG RAMS

400 FOR J=l TO 5

4.'0 FETCH 18,2816,0,0

420 SYS 2816

430 FETCH 21,2616,18,0

440 SYS 2816

450 NEXT J

Again, a simple program. But

you can see the principle in

volved—and the potential power.

BASIC Program Overlay
Can a BASIC program bring in an

other BASIC program from expan

sion RAM? Yes, but it requires great

care if you want to do it purely in

BASIC. The new program must syn

chronize very closely with the old

one.

Type NEW and enter the fol

lowing program:

'.00 A=PEEK(45)+PEEK(46)*256

110 BASK 0

1.20 FETCH 2000,A,2000,0

After the final instruction in

this section of the program is exe

cuted, the new program will be in

place. Thus, the code that follows

will not run, since it will be re

placed by a new program.

.1 30 PRINT "THIS IS A SAMPLE

PROGRAM"

140 PRINT "THAT WILL BE LOA

DED IN"

150 PRINT "BY ANOTHER PROGR

AM"

160 PRINT

1.70 PRINT "BY THE WAY..."

1S0 PRINT "THE ROOT OF";J;"

IS";K

185 IF J>=20 THEN END

l 90 GOTO i00

The statements above seem cu

rious: How can we print the values

of variables ] and K when we've

never calculated them? The answer,

of course, is that another program

will calculate these values for us.

The lines below are not part of

the main program. They put the

whole program into expansion RAM.

200 A=PEEK(45)+PEEK(46)"256

210 B=PEEK(4625)+-PEEK[4625)

*256

220 BANK0:5TASH B-A,A,0,0

230 BANK 15

The value of A is the address

where your BASIC program starts.

Normally, that's 7169. The value of

B is the address of the first unused

byte following the program. So the

size of the program is B —A, and

that's the number of bytes we will

STASH. The address from which

we will STASH is held in A.

Do not run this program yet.

Instead, type RUN 200 and press

RETURN to STASH the program

into the expansion module.

We're ready for the second

program. Before you type NEW to

erase the first program, enter the

following:

LIST -129

Now type NEW and move the

cursor back to the first of the three

lines that were displayed by the list.

Reenter the lines by typing RE

TURN on each line, but note that

there is a change to line 120:

100 A=PEEK(45)+PEEK(46)"256

110 BANK 0

120 FETCH 2000,A,0000,0
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Screen Animation 
The Test/Delllo disk comes with 
some very pretty high-reso lution 
animation programs. To save space 
and time, we'll do something much 
simpler in BASIC: 
100 REM .. MAKE SEVERAL SCR 

EENS AND 
1 \0 REM •• PUT THEM IN RAM 

{SPACE/EXPANSION 
120 SAN K 15 
130 PRINT CHR$(l47) 
140 PRlNT:PRINT 
15 0 MS - MHELLO THERE . •.••• . M 

200 A-O 
210 FOR J - l TO LEN(M$) 
220 STASH \000, .1024,A,O 
230 A- A+lOOO 
240 PRINT MIDS(MS,J,1); 
250 NEXT J 
260 STASH 1000,1024,A,0 
270 B- A 

SO far, we've cleared the screen 
and printed a simple message one 
c.haracter at a time. With each char
acter, we've saved (STASHed) the 
whole screen to expansion RAM. 
The screen is 1000 characters long, 
and begins at location 1024 in sys
tem memory. As we STASH each 
screen, we add to the value of vari
able A, the address in expansion 
memory at which we'll put the next 
screen. 

Now for the fun part. We'll 
bring back these screens-in any 
desired order-for some fa st 
animation: 

300 REM •• PRINT SCREENS IN 
FORWARD 

310 REM .. AN D REVERSE ORnE 
R 

320 FOR J-l TO 50 
330 FOR A- 0 TO B STEP 1000 
340 FETCH 1000, 1 024 ,A, 0 
350 NEXT A 
360 FOR A- a TO " STEP -1000 
370 FETCH 1000,1024 , A,0 
380 NEXT A 
390 NEXT J 

See how we FETCH the screens 
back as we need them? And you'll 
notice how quickly it all happens. 
It's a simple example, but it lets you 
see how STASH and FETCH work. 

Program Storage 
One of the most promising features 
of RAM expansion is the possibility 
of calling in machine language pro
grams quickly and executing them. 
Dozens of small programs could be 
waiting in expansion RAM. When 
needed, they cou ld be put into 
place and run. No need to worry 
about how to fit all those programs 
into memory-they couid be ca lled 
in as required. 

A simple example shows how 
it works. We'll use BASIC to put 
~wo machine language programs 
mto the RAM expansion. The first 
prints the word RED; the second 
prints the word YELWW. We could 
work all this into one program, of 
course, but that wouldn 't demon
strate the possibilities. Type NEW 
and try this: 

50 REM .. PLACE TI«> 01 FFERE 
NT PROGRAMS 

60 REM .. INTO RAM EXPJ\NSIO 
N 

80 BANK 15 
100 DATA 162 , 0 ,189,14,11,32 

,210,255 ,2 32 
110 DATA 224,4,208,245,96, 8 

2,69 , 68 , 13 
120 FOR J22816 TO 2833,READ 

X IT2T+X 
130 POKE J , X 
140 NEXT J 
1 50 IF T<) 2114 TIiEIl STOP 
160 STASI! 18,2816,0,0 

That puts the firs t (RED) pro
gram into RAM expansion. Now 
the second one: 

200 DATA 162 ,0, 189 , 14,11,3 2 
, 210 ,255 , 232 

210 ~TA 224,7,208 , 24 5 ,96 , 8 
9,69,76,76,79,87 , 13 

220 FOR J -2816 TO 2836 : READ 
XIT=T+X 

230 POKE J,X 
240 NEXT J 
250 IF T<)4488 THEN STOP 
260 STASH 21,2816,18,0 

Notice that we STASH the sec
ond program into a different loca
tion in expansion RAM-we don't 
want to write over the first one. 
Now we' ll add the statements 
needed to call back and execute 
them: 
300 REM .. SWITCH BETWEEN T 

HE TWO 
310 REM .. MACHINE LANGUAGE 

P ROO RAMS 
400 FOR J "'l TO 5 
410 FETOi 18 , 2816,0,0 
420 SYS 2816 
430 FETOi 21 , 2816 , .\8 ," 
440 SYS 2816 
450 NEXT J 

Again, a simple program. But 
you can see the principle in 
volved-and the potential power. 

BASIC Program Overlay 
Can a BASIC program bring in an
other BASIC program from expan
sion RAM? Yes, but it requires great 
care if you want to do it purely in 
BASIC. The new program must syn
chronize very closely with the old 
one. 

Type NEW and enter the fol-

lowing program: 

100 A· PE~K(45)+PEEK{46J · 256 
H O BANK 0 
1 20 FETCH 20ij0,A , 2000,0 

After the final instruction in 
this section of the program is exe
cuted, the new program will be in 
place. Thus, the code that follows 
will not run, since it will be re
placed by a new program. 

1)0 PRINT MTIlIS IS A SAMPLE 
PROGRAM M 

l40 PRINT MTIIAT WILL BE l.OA 
OED IN M 

150 I'RINT "BY ANOTHER 'ROCR 
AM" 

\60 PRINT 
l.70 PRINT "BY THE WAY • . _ " 
l80 PRINT "TilE ROOT OF" ; J; " 

ISM ;K 
185. U' J) . 20 ' -hEN END 
190 GOTO ~00 

The statements above seem cu
rious: How can we print the values 
of variables J and K when we've 
never calculated them? The answer, 
of course, is that another program 
will calculate these values fo r us. 

The lines below are not part of 
the main program. They put the 
whole program into expansion RAM. 

200 A_ PEEK(45)+PEEK(46)·256 
2\0 8. PE~K(4625)+PEEK( 4625 ) 

·256 
22 0 DANKOzSTASH a-A , A,o,O 
230 BANK 15 

The va lue of A is the address 
where your BASIC program starts. 
Normally, that's 7169. The value of 
B is the address of the first unused 
byte fo llowing the program. So the 
size of the program is B - A, and 
that's the number of bytes we will 
STASH. The address from which 
we will STASH is held in A. 

Do not run this program yet. 
Instead, type RUN 200 and press 
RETURN to STASH the program 
into the expansion module. 

We ' re ready for the second 
program. Before you type NEW to 
erase the first program, enter the 
following: 

LIST - 129 

Now type NEW and move the 
cursor back to the first of the three 
lines that were displayed by the list. 
Reenter the lines by typing RE
TURN on each line, but note that 
there is a change to line 120: 

100 A-PEEK(45)+PEEK(46) ·2 56 
.l.\ 0 DI\NK 0 
120 rt:TCI! 2000,A,0000,0 
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Using

RAM Expansion

With CP/M
Todd Heimarck, Assistant Editor

CP/M has only five built-in com

mands. The rest are transient com

mands, meaning they reside on

disk. To copy a file from one disk to

another, for example, you must first

insert the disk containing PIP.COM

into the disk drive and type PIP at

the A> prompt. Once the command

is in memory, you can copy files

back and forth between disks. A

shortcut is available: You can pro

vide the filenames v/hen you load

the command (PIP B:BACKUP.COM

= A:LIFE.COM for example).

Because CP/M is a disk-inten

sive operating system, a slow drive

will cause annoying delays. If you

own a 128, you can run CP/M with

a 1541, but you'll find disk access

very sluggish. A 1571 is preferable

for three reasons: It's faster, the

disks can hold twice as much data

(320K versus the 1541's 160K), and

it can read other CP/M formats, such

as Osborne, Kaypro, and Epson.

A Superfast Disk Drive

The fastest disk drive of all, how

ever, is a 1700 or 1750 RAM expan

der operating as a RAM disk. A

1541 or 1571 is mechanical; the

disk spins, a read/write head

moves back and forth over the sur

face, and bits are transferred over

the serial cable. The rime it takes to

read or write a file is limited by the

speed of the mechanical parts in the

drive. Memory, on the other hand,

is almost instantaneous. The Com

modore RAM expanders transfer

data at one megabyte per second, so

a 64K program loads in l/16th sec

ond, many times faster than a 1571.

Since any program or command

will load in a fraction of a second,

the time it takes to read a disk is no

longer a problem. After booting

CP/M, you can copy all your favor

ite utilities to the RAM disk, which

operates as drive M. Type the fol

lowing lines (which assume that

PIP.COM and other useful programs

are on the utility disk in drive A):

pip m: = a:pip.com

pip m; =V

The first line copies the PIP

program to drive M (the expander).

The second changes the default

drive to M (after you've pressed RE

TURN, the A> prompt will change

to M>). The final line uses wild

cards to copy all files from drive A

to drive M.

To make things even easier,

you can use a word processor or

line editor to type the three lines

above into a file named PROFILE-

.SUB and copy it to your boot disk.

You must also put a copy of 5UB-

M1T.COM on the disk. When the

system boots, the commands in

PROFILE.SUB will automatically

execute, and all the files on the disk

will be copied to the expander.

With your favorite utility com

mands and programs in the RAM

disk, you can call up any one of

them almost instantaneously.

Help Is A Keypress Away
The Commodore 128 CP/M disk

contains a program called HELP-

.COM. To run it, just type HELP

(with the proper disk in the drive)

and then type the commands or

topics about which you want to

learn more. The public domain ter

minal program Modem Executive

(MEX.COM) and Kamasoft's pro

gram OutThink also support the

HELP command. Sometimes you

can access the help file by pressing

the gray HELP key.

These help files are useful

when you've forgotten the details

of a certain command. But they're

all disk-based files, and sometimes

it takes ten seconds or more to find

the fiie and display it on the screen.

If you PIP the program and the

help files over to the RAM disk, the

time savings are significant. Press

the HELP key and the information

you need is instantly there.

Fast Backups
If you own two disk drives, making

backup copies of disks or programs

is relatively fast. To back up a

whole disk from A to B, use PIP

B: = A:V and PIP takes care of the

rest. It's not as easy with a single

drive. You're forced to use the vir

tual drive E (the computer's memo

ry). If you PIP E: = A:*.\ you'll

have to follow the prompts (IN

SERT DISK E, then INSERT DISK

A, INSERT DISK E, and so on), It's

quite a time-consuming process.

Again, the memory expander

can speed things up. If you have a

single drive plus the 1700 or 1750,

you can PIP all the files from A to

M, switch disks, and PIP them from

M to the new disk in A.
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Using 
RAM Expansion 

With CP/M 

CP 1M has only five built-in com
mands. The rest are /ra rl siellt com
mands, meaning they reside on 
disk. To copy a me from one disk to 
another, for example, you must first 
insert the disk containing PIP. COM 
into the disk drive and type PIP at 
the A> prompt. Once the command 
is in memory, you can copy files 
back and forth between disks. A 
shortcut is available: You can pro
vide the filenames when you load 
the command (PIP B:BACKUP.COM 
- A:L1FE.COM for example). 

Because CP 1M is a disk-inten
sive operating system, a slow drive 
will cause annoying delays. If you 
own a 128, you can run CP 1M with 
a 1541, but you' ll find disk access 
very sluggish . A 1571 is preferable 
for three reasons: It 's faster, the 
disks ca n hold twice as much data 
(320K versus the 1541 's 160K), and 
it can read other CP/M fonnals, such 
as Osborne, Kaypro, and Epson. 

A Supe rfast Disk Drive 
The fas test d isk drive of all, how
ever, is a 1700 or 1750 RAM expan
der operating as a RAM disk. A 
1541 or 1571 is mechanical; the 
di s k spins, a read /write h ea d 
moves back and forth over the sur
face, and bits are transferred over 
the serial cable. The time it takes to 
read or write a file is limited by the 
speed of the mechanical parts in the 
drive. Memory, on the other hand, 
is almost instantaneous. The Com
modore RAM expanders transfer 
data at one megabyte per second, so 
a 64K program loads in 1/ 16th sec-
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and, many times faster than a 1571. 
Since any program or command 

will load in a fraction of a second, 
the time it takes to read a disk is no 
longer a problem. After booting 
CP/ M, you can copy all your favor
ite utilities to the RAM disk, which 
operates as drive M. Type the fol
lowing lines (which assume that 
PIP. COM and other useful programs 
are on the utility disk in drive A): 
pip m: - a:pip.com 

pip m: - "." 

The first line copies the PIP 
program to drive M (the expander). 
The second changes the default 
drive to M (after you've pressed RE
TURN, the A> prompt will change 
to M». The final line uses wild 
cards to copy all files from drive A 
to drive M. 

To make things even easier, 
you can use a word processor or 
line editor to type the three lines 
above into a file named PROFILE
.SUB and copy it to your boot disk . 
You must also put a copy o f SUB
MIT.COM on the disk. When the 
system boots, th e commands in 
PROFILE. SUB will automatically 
execute, and all the files on the disk 
will be copied to the expander. 

With your favorite utility com
mands and programs in the RAM 
disk, you can call up anyone of 
them almost instantaneously. 

Help Is A Keypress Away 
The Commodore 128 CP 1M disk 
contains a program called HELP
.COM. To run it, jus t type HELP 

(with the proper disk in the drive) 
and then type the commands or 
topics about wh ich you want to 
learn more. The public domain ter
minal program Modem Executive 
(MEX.COM) and Kamasoft's p ro
g ram DIItT/link al so su pport the 
HELP command. Sometimes you 
can access the help file by pressing 
the gray HELP key. 

These help file s are usefu l 
when you've fo rgotten the details 
of a certain command. But they're 
all disk-based files, and sometimes 
it takes ten seconds or more to find 
the file and display it on the screen. 

If you PIP the program and the 
help files over to the RAM disk, the 
time savings are significant. Press 
the HELP key and the information 
you need is instantly there. 

Fast Backups 
If you own two disk drives, making 
baCkup copies of disks or programs 
is re lati vel y fa st. To back up a 
whole disk from A to B, use PIP 
B: I:S A: · .· and PIP takes care of the 
rest. It's not as easy with a s ingle 
drive. You're forced to use the vir
tual drive E (the computer's memo
ry) . If you P IP E:=A:·.·, you'll 
have to follow the prompts (IN
SERT DISK E, then INSERT DISK 
A, INSERT DISK E, and so on) . It's 
quite a time-consuming process. 

Again, the memory expander 
can speed things up. If you have a 
single drive plus the 1700 or 1750, 
you can PIP all the files from A to 
M, switch disks, and PIP them from 
M to the new disk in A. 



Downloading And Debugging
There are thousands of public do

main CP/M programs available.

Many can be found on remote

CP/M (RCPM) bulletin boards

throughout the country. Most

RCPM boards are free or charge a

modest membership fee.

Cost becomes a factor when

you consider that you generally have

to call long distance to access an

RCPM board. The longer the call

takes, the higher your long

distance phone bill. One way to

speed up downloads is to use a

1200-baud instead of 300-baud

modem. Since the data transfers

four times as fast, less time is

needed to download (and the lower

your phone bill). The speed of your

disk drive also makes a difference.

If you download to disk, the termi

nal program will pause now and

then to write the file to disk. This

leads to delays that add to the con

nect time.

Downloading to a RAM disk

cuts down on long-distance

charges. You can download a file

directly to memory, log off, and

copy the file to disk without paying

extra for the time it takes to write to

disk.

The RAM expanders also help

if you're writing programs in a com

piled language. Languages such as

C and Pascal (some of which are in

the public domain) are available for

CP/M. But most are compiled lan

guages, which means that you have

to load a word processor or line edi

tor, type in the program, save it to

disk, exit the editor, and run the

compiler to create a program. If

there are errors, you reload the edi

tor and the source code, make the

change, recompile it, and so on.

If you're trying to track down

an elusive bug, it takes time to

switch back and forth between the

editor and compiler. If you have a

RAM disk, the loading time is un-

noticeable.

One final advantage of using a

RAM disk is its size, especially if you

have a 1750. Its 512K of available

memory is bigger than a double-

sided 1571 disk. With large amounts

of memory, the fast access time, and

a program like Turbo Pascal or dBase

II, CP/M on the 128 gives you a

powerful computer system.

When the program reaches this

point, it FETCHes the first program

we typed. That's why we did this

careful reentry of the first three

lines; we wanted these lines to be

exactly the same size as in the first

program, so that the code synchro

nizes correctly.

'30 PRINT "<CALCULATING>"

.1.40 J=J+.IjK=SQR(J)

'50 GOTO 1.00

The above code isn't too excit

ing, but it does calculate values for J

and K to be used by the other pro

gram. Continuing with our STASH-

ing code:

200 A=PEEK(45)+PEEK(46)*256

2.10 B=PEEK(4624)+PEEK(4625)

•256

220 BANK0:STASH B-A,A,2000,

0

230 BANK .15

Again, don't run this program

right away. STASH it by entering

RUN 200. You may now bring back

the first program with the

following:

BANK 0:FETCH 2000,A,0000,0

Now that both programs have

been safely STASHed and the first

program has been retrieved, you

can type RUN. It's impressive to see

how quickly the two programs

switch places.

By the way, I've assumed that

the programs will be smaller than

2000 bytes in size. That's a pretty

safe assumption in this case. If

you're handling larger programs,

be sure to allow enough room.

Note that we use a BANK 0

statement before the STASH or

FETCH. That can be important.

Bank 15, the computer's default

configuration, only includes RAM

up to address 16383; above that,

ROM is seen in that configuration.

A program whose size exceeds 9K

will not STASH or FETCH correctly

unless you use the BANK 0 state

ment to make the RAM where the

program is stored visible.

STASHing Data:

Special Considerations

STASHing and FETCHing variables

and arrays can be a very powerful

technique, but a special gimmick is

required. Variables and arrays are

kept in block 1 of the 128's two

blocks of RAM; that's separate from

the block 0 of RAM that holds your

program text. But you don't get the

STASH or FETCH statements to

transfer data between RAM expan

sion and block 1 RAM simply by

using a BANK 1 statement.

To transfer data between RAM

expansion and block 1 of system

RAM, you must set a bit in the

MMU (Memory Management Unit)

chip that determines which system

RAM block will be used for VIC

chip memory and other DMA (Di

rect Memory Access) operations.

You need to switch the bit only for

the brief period in which you do the

STASH or FETCH, but it must be

done, even if you're using 80-

column video instead of the VIC

chip's 40-column display.

The following program switches

the MMU register for block 1 access

with POKE 54534,68, and restores

it to block 0 with POKE 54534,4. If

you're working in 80 columns, you

won't see a thing. If you're using

the 40-column screen, however, the

screen will be a mess for the brief

period of time that the switch is in

effect. It's just a flicker, but if it

bothers you, you can always turn

the video off or even set up a mes

sage screen in bank 1 to give a neat

display {see "Video Setup" in the

January issue.)

In the following examples

we'll STASH and FETCH both vari

ables and arrays. But we won't play

with strings. Because string lengths

can vary, the job gets tough; it's

more a task for machine language

programmers.

Saving Variables
Type NEW and enter the following

lines:

1.00 J= 1.234 jK=J+1

200 BANK 1.5:POKE 54534,68

2'.0 BANK l.iSTASH 5,POINTER!

J),0,0

220 BANK JS:I"OKE 54534,4

We've given values to J and K,

and then we've STASHed the value

of J. Lines 200 and 220 switch the

system RAM access to block 1 and

back to block 0, and line 210 does

the STASH. J is a floating-point

variable; its value is held in 5 bytes.
The location of variable J in memo

ry is determined using the BASIC

7.0 POINTER function.

300 J=7:K=J+.l-

400 BANK l.5:P3KE 54534,68

4.10 BANK J :FETCH 5,POINTER!

J),0,0

420 BANK 15:POKE 54534,4

C00 PRINT "J=";J:"'K»";K
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Downloading And Debugging 
There are thousands of public do
main CP 1M programs ava il able. 
Many can be found on remole 
CP 1M (RCPM) bulletin boards 
t h roughout the country. Most 
RCPM boards are free or charge a 
modest membership fee. 

Cost becomes a facto r when 
you consider that you generally have 
to call long distance to access an 
RCPM board. The longer the call 
takes , th e high er yo ur long
distance phone bill. One way to 
speed up downloads is to use a 
1200-baud instead of 300-baud 
modem. Since the data transfers 
four t im es as fast, less time is 
needed to download (and the lower 
your phone bill). The speed of your 
disk drive also makes a difference. 
If you download to disk, the termi
nal program will pause now and 
then to write the file to disk. This 
leads to delays that add to the con
nect time. 

Downloading to a RAM disk 
cuts down on long-distance 
charges. You can download a file 
directly to memory, log off, and 
copy the file to disk without paying 
extra for the time it takes to write to 
disk. 

The RAM expanders also help 
if you're writing programs in a com
p iled language. Languages such as 
C and Pascal (some of which are in 
the public domain) are available fo r 
CP/M. But most are compiled lan
guages, which means that you have 
to load a word processor or line edi
tor, type in the program, save it to 
disk, exit the editor, and run the 
compiler to create a program . If 
there are errors, you reload the edi
tor and the source code, make the 
change, recompil e it, and so on. 

If you 're trying 10 track down 
an el usive bug, it takes time to 
switch back and forth between the 
editor and compiler. If you have a 
RAM disk, the loading time is un
noticeable. 

One final advantage of using a 
RA M disk is its size, especially if you 
have a 1750. Its 512K of available 
memory is bigger than a double
sided 157 1 disk. With large amounts 
of memory, the fast access time, and 
a program like Tu.rbo Pascal or dBllse 
11, CP/M on the 128 gives you a 
powerful computer system. 

When the program reaches this 
point, it FETCHes the first program 
we typed. That's why we did this 
careful reen try of the fi rst three 
lines; we wanled these lines to be 
exactly the same size as in the fi rst 
program, so that the code synchro
nizes correctly. 

130 PRINT R(CALCULA.TING ~-
14e J~J+1 : K-SQ R(JI 

150 GaTO l eO 

The above code isn't too excit
ing, but it does calculate values for J 
and K to be used by the other pro
gram. Continuing with our STASH
ing code: 

200 A=PEEK(45)+PEEK(46) *256 
210 B=PEEK ( 4624 )+PEEK( 4625) 

*256 
220 BANKO : STASI! B-A , A, 2000, 

o 
230 BANK 15 

Again, don't run this program 
righ t away. STASH it by entering 
RUN 200. You may now bring back 
the f i rst program with the 
following: 
BANK O:FETCH 2000,A,OOOO,O 

Now that both programs have 
been safely STASHed and the first 
program has been retrieved, you 
can type RUN. It's impressive to see 
how quickly the two programs 
switch places. 

By the way, I've assumed that 
the programs will be sma ller than 
2000 bytes in size. That's a pretty 
safe assumption in th is case. If 
you're handlin g la rger programs, 
be sure to allow enough room. 

Note that we use a BA NK 0 
statement before th e STASH or 
FETCH. That can be important. 
Bank 15, the computer's default 
configuration, only includes RAM 
up to address 16383; above that, 
ROM is seen in that configuration . 
A program whose size exceeds 9K 
will not STASH or FETCH correctly 
unless you use the BANK 0 stale
ment to make the RAM where the 
program is stored visible. 

STASHing Data: 
Special Conside rations 
STASHing ilnd FETCHing variables 
and arrays can be a very powerful 
technique, but a special gimmick is 
required. Variables and arrays are 
kept in block 1 of the 128'5 two 
blocks of RAMi that's separate from 
the block 0 of RAM that holds your 

L _____________ -' program text. But you don't get the 

STASH or FETCH statements to 
transfer data between RAM expan
sion and block 1 RAM simply by 
using a BANK 1 statement. 

To transfer data between RAM 
expansion and block 1 of system 
RAM, you must set a bit in the 
MMU (Memory Ma nagement Unit) 
chip that determines which system 
RAM block will be used for VIC 
chip memory and other DMA (Di
rect Memory Access) opera tions. 
You need to switch the bit only for 
the brief period in wh ich you do the 
STASH or FETCH, but it must be 
done, even if yo u ' re u si ng 80-
column video instead of the VIC 
chip's 40-column display. 

The following program switches 
the MMU register for block 1 access 
with POKE 54534,68, and restores 
it to block 0 with POKE 54534,4. If 
you 're working in 80 columns, you 
won't see a thing. If you 're using 
the 40-column screen, however, the 
screen will be a mess for the brief 
period of time that the switch is in 
effect. It 's just a flicker, but if it 
bothers you , you can always tum 
the video off or even set up a mes
sage screen in bank 1 to give a neat 
display (see "Video Setup" in the 
January issue.) 

In the following exa m ples 
we'll STASH and FETCH both vari
ables and arrays. But we won't play 
with strings. Because string lengthS 
can vary, the job gets tough; it's 
more a task for machine language 
p rogrammers. 

Saving Variables 
Type NEW and cnter the following 
lines: 

100 J-1234,K=J+l 
200 BANK 15 : POKE 54534, 68 
2\0 BANK l:STASH 5,POINTER( 

J ),0,0 
220 BANK 15 :POKE 54534,4 

We've given values to J and K, 
and then we've STASHed the value 
of J. Lines 200 and 220 switch the 
system RAM access to block 1 and 
back to block 0, and line 210 does 
the STASH. J is a floating-point 
va riable; its va lue is held in 5 bytes. 
The location of variable J in memo
ry is determ ined using the BASIC 
7.0 POI NTE R function. 

300 J - 7:K- J+1 
400 BANK 15: POKE 54534 , 68 
410 IlIINK l :FETCH 5 , POINTER( 

J),e,0 
420 BANK 15 1POKE 54534 ,4 
600 PRINT uJ _ u; J ; uK_ ";K 
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Now we put different values

into J and K, and then FETCH back

the previous value of J. Run the

program and see how quickly it

does the job. You might like to

change the coding so that J's former

value is FETCHed back into vari

able K.

Arrays

When STASHing and FETCHing

arrays, you'll need to be careful

about a few things.

Arrays can move. If a new vari

able is defined, memory is moved

up to make room. Be sure to use the

POINTER function each time you

STASH or FETCH an array; it might

not be at the same location where

you last saw it.

Don't forget that all arrays start

numbering at 0. For example, you

want to STASH a couple of arrays

that have been dimensioned as

DIM A(10),B(5,5). Allowing for five

bytes per element, you might think

that the data will occupy 50 bytes

and 125 bytes respectively. Instead,

the correct values are 55 (11 X 5)

and 180 (6 X 6 X 5), Thus, to save

array A you would use STASH 50,

POINTER(A(0))....

You can STASH from one ar

ray and FETCH the data back to an

other. Unless you are very familiar

with Commodore internals, be sure

the two arrays are the same size.

Now for an example. Type

NEW and enter the following

program:

.100 DIM X(ll)

1.10 FOR J=0 TO UlX(J)-J*Jl

NEXT J

200 BANK 15:POKE 54534,68

2'.0 BANK .liSTASH 60,POINTER

U(0}),0,0

220 BANK .15:POKE 54534,4

We've created an array of

squares of values. Off goes the

whole array into RAM expansion.

The number of bytes is 60 (5 X 12).

300 FOR Ja0 TO UiX(J) = SQR{

J) iNEXT J

3.10 K=X{9)

490 BANK .15:POKE 54534,68

41.0 BANK T:FETCH 60,POINTER

(X(0)),0,0

420 BANK 15:POKE 54534,4

600 PRINT "X(9)=";X(9);"K="

;K

We calculate a brand-new ar

ray of square roots. Just to prove it's

there, we save one of its values into

variable K. Incidentally, the new

variable K causes array X() to move

up seven bytes, but we don't need

to worry. A simple FETCH brings

back the original table of squares,

and the printout proves it.

The RAM-expansion modules

are so fast and versatile that they're

likely to be of major advantage in

large programs. So far there's a lim

ited amount of software available,

but keep an eye out for the new era

of computing for the 128, with

more speed and capacity at your

fingertips. •
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Now we put different values 
into J and K, and then FETCH back 
the previous value of J. Run the 
program and see how quickly it 
does the job. You might like to 
change the coding so that 1's former 
value is FETCHed back into vari
able K. 

Arrays 
When STASHing and FETCHing 
arrays, you' ll need to be careful 
about a few things. 

Arrays can move. If a new vari
able is defined, memory is moved 
up to make room. Be sure to use the 
POINTER function each time you 
STASH or FETCH an array; it might 
not be at the same location where 
you last saw it. 

Don'l forget that all arrays start 
numbering at O. For example, you 
want to STASH a couple of arrays 
that have been dimensioned as 
DIM A(lO),B(5,5). Allowing for five 
bytes per element, you might think 
that the data will occupy 50 bytes 
and 125 bytes respectively. Instead, 
the .correct values are 55 (11 X 5) 
and 180 (6 X 6 X 5), Thus, to save 

array A you would use STASH 50, 
POINTER(A(O» .... 

You can STASH from one ar
ray and FETCH the data back 10 an
other, Unless you are very familiar 
with Commodore internals, be sure 
the two arrays are the same size. 

Now for an example . Type 
NEW and enter the fo llowing 
program: 

100 DIM x( 11 ) 
110 FOR J - 0 TO 1l,X(J)- J*J, 

NEXT J 
200 BANK 1 5:POKE 54534 , 68 
2;1.0 DANK 1 .STASIi 60, POINTER 

(X(0)),0,0 
220 BANK 15 ,POKE 54534 ,4 

We've created an array of 
squares of values. Off goes the 
whole array into RAM expansion, 
The number of bytes is 60 (5 X 12). 

300 FOR J _ 0 TO 11 .X(J) - SOR( 
J) INEXT J 

310 K" X{ 9) 
400 BANK 15:POKE 54534,68 
410 BANK 1.FETCH 60,POINTER 

(X(0)),0,0 
420 BANK .lS,POKE 54534 ,4 
600 PRINT MX( 9)-~ ; X(9) ; MK_ M 

,K 

. 

We calculate a brand-new ar
ray of square roots. Just to prove it's 
there, we save one of its values into 
variable K. Incidentally, the new 
variable K causes array X( ) to move 
up seven bytes, but we don't need 
to worry. A simple FETCH brings 
back the original table of squares, 
and the printout proves it. 

The RAM-expansion modules 
are so fast and versatile that they're 
likely to be of major advantage in 
large programs. So far there's a lim
ited amount of software available, 
but keep an eye out for the new era 
of computing for the 128, with 
more speed and capacity at your 
fingertips. • 
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Text Sequencer
Greg Dixon

This easy-to-use machine language routine prints sequential

files to the screen 15 times faster than is possible with

BASIC—and you can use it from within your own BASIC pro

grams. A demo program which shows how to call the machine

language routine is included. For the 64, Plus/4, and 16 with a

disk drive.

Sequential files are powerful tools

for programmers. They can hold

room descriptions for adventure

games, recipe data, and a variety of

other types of information. Many

word processors create sequential

files, and it's often useful to read

these files from a BASIC program.

Unfortunately, reading se

quential files from disk and printing

them to the screen is much too slow

in BASIC. "Text Sequencer" is a

short machine language program

that greatly boosts the speed. It

quickly reads sequential files and

prints them to the screen. As a bo

nus, you can change text colors and

select page breaks by inserting spe

cial characters within the text files

you wish to display.

Using The Program
Type in Program 1. Since the pro

gram consists mostly of DATA

statements which must be typed ac-

curately, use "The Automatic

Proofreader" program, found else

where in this issue, when you enter

it. The program works on the

Plus/4 and Commodore 16 with

the following modifications:

CC 20 IFCK<>19467TIIENPRINT"ERR

OR IN DATA STATEMENTS.":

STOP

SK 80 DATA32,210,255,174,246,7

,224,3,240,18

PQ 130 DATA 3,173,246,7,141,22

8,3,201,60,240

After you've typed in and

saved a copy of the program, load it

and type RUN. The program cre

ates a machine language file named

TEXT SEQ.OBJ on disk.

Program 2 demonstrates the

use of Text Sequencer. Type it in. In

lines 80 and 90, replace FILENAME

1 and FILENAME 2 with the names

of two sequential files that you

have on disk. You should also

change lines 50 and 60 to reflect

these changes. Note that line 5 is a

POKE to change screen color.

Plus/4 and 16 users should type in

this line instead:

5 COLOR 0,1

Lines 80 and 90 both include a

SYS to the Text Sequencer machine

language. When you write your

own programs using Text Sequenc

er, always use channel 2 when

opening the file to be read, and re

member to append the ,S,R to the

end of the filename so the computer

knows that you want to read a se

quential file. The ML routine closes

the channel before control is re

turned to BASIC.

Suppose you were to write an

adventure game in BASIC. If you're

planning to use Text Sequencer,

you'll need a line like this near the

beginning of the program:

10 IF A =0THENA-l:LOAD"TEXT

SEQ.OBJ",8,1

Make sure that the TEXT SEQ.OBJ

file is on the disk before you run

your adventure game. If you had a

sequential file on disk called

ROOM1, you couid display it on

your screen with a statement like

this:

2000 OPEN 2,8,2,"0:ROOM1,S,R":SYS 828

Creating Sequential Files
Sequential files can be written from

BASIC, but the easiest way to create

one is by using a word processor

which stores documents as sequen

tial files. If you're using SpeedScript,

COMPUTEI's popular word proces

sor, you can create a sequential file

by printing the document to disk

(be sure to print the file, not save it).

For example, if you have some text

in memory in SpeedScript that you

would like to make into a sequen

tial file, type SHIFT-CTRL-P. Se

lect Disi, and then enter the
filename with which you'd like to

save the text.

The following characters per

form special functions in Text

Sequencer:

/ end of page

< make following text green

> make following text cyan

% make following text white

Insert these characters in the text as

desired to make the designated

changes. If you wish to pause the

printing of the file, press 17.

See program listings on page 104. <B
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Text Sequencer 
Greg Dixon 

~lIis easy-ta-use mach~lle language rOlltine prillts seqllclltial 
fIfes to fhe scree'l 15 tunes faster than is possible with 
BASIC-and you ca1l lise il [rom witlli" your DWII BASIC pro
grams. A demo program willch shows how to call the machine 
lallgllage rOlltille is illclllded. For the 64, PIIiS/ 4, alld 16 with a 
disk drive. 

Sequential files arc powerful tools 
for programmers. They can hold 
room descriptions for adventure 
games, recipe data, and a variety of 
other types of information. Many 
word processors create sequential 
files , and it's often useful to read 
these files from a BASIC program. 

Unfortunately. reading se
quential files from disk and printing 
them to the screen is much too slow 
in BASIC. "Text Sequencer" is a 
short machine language program 
that greatly boosts the speed. It 
quickly reads sequential files and 
prints them to the screen. As a bo
nus, you can change text colors and 
select page breaks by inserting spe
cial characters within the text files 
you wish to display. 

Using The Program 
Type in Program 1. Since the pro
gram cons ists mostly of DATA 
statements wh ich must be typed ac
cu rately, use " Th e Automatic 
Proofreader" program, found else
where in this issue, when you enter 
i t. The program wo rks o n the 
Plus/4 and Commodore 16 with 
the following modifications: 
cc 20 IFCK(~19467TIIENPRlNT·ERR 

OR 111 DATA STAT£M£NTS . ·, 
STOP 

SK 80 DATA32,210,255,174,246,7 
, 224 , 3,240,18 

PO 130 DATA 3 ,17 3 , 246 ,7,141, 22 
8 ,3, 201,60, 240 

After you 've typed in and 
saved a copy of the program, load it 
and type RUN. The program cre
ates a machine language file named 
TEXT SEQ.OB} on disk. 

Program 2 demonstra tes the 
use of Text Sequencer. Type it in. In 
lines 80 and 90, replace FILENAME 
1 and FILENAME 2 with the names 
of two sequentia l fil es that you 
have on disk. Yo u should a lso 
change lines 50 and 60 to reflect 
these changes. Note that line 5 is a 
POKE to change scree n color. 
Plus/4 and 16 users should type in 
this line instead: 

5 COLOR 0,1 

Lines 80 and 90 both include a 
SYS to the Text Sequencer machine 
language. When you write your 
own programs using Text Sequenc
er, always use cha nnel 2 whe n 
open ing the file to be read, and re
member to append the ,S,R to the 
end of the filename so the computer 
knows that you want to read a se
quential file . The ML routine closes 
the channel before control is re
turned to BASIC. 

Suppose you were to write an 
adventure game in BASIC. If you're 
planning to use Text Sequencer, 
you'll need a line like this near the 
beginning of the program: 
10 If A- O THEN A- l:LOAO''TEXT 

SEQ.OB}",8,1 

Make su re that the TEXT SEQ.OBJ 
file is on the disk before you run 
your adventure game. If you had a 
sequential file on d isk ca ll ed 
ROOM1 , you could display it on 
your screen with a statement like 
this: 
2000 OPEN 2,.8,2:'O:ROOMl,5,R":SYS 828 

Creating Sequential Files 
Sequentia l files ca n be written from 
BASIC, but the easiest way to create 
one is by using a word processor 
\~hich stores documents as sequen
hal files. If you' re using SpeedScript, 
COMPUTErs popular word proces
sor, you ca n create a sequential file 
by printing the document to disk 
(be sure to pri"t the file, nol save it). 
For example, if you have some text 
in memory in SpeedScript that you 
would like to make into a sequen 
tial file, type SI-II FT-CTRL- P. Se
lect Disk, and then ente r the 
filename with which you'd like to 
save the text. 

The following characters per· 
form specia l funct ions in Text 
Sequencer: 

/ 
< 
> 

end of page 
make following text green 
make following text cyan 

% make fo llowing text white 

Insert these characters in the text as 
desired to make the desi gnated 
changes. If you wish to pause the 
printing of the fil e, press f7 . 
See program listings 011 page 104 .• 
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Sprite Manager
Hubert Cross

This sophisticated sprite designer, editor, and animator for the

Commodore 64 adds new statements and functions to BASIC

that make game design a lot easier. Also included are state

ments for reading the controller ports and creating sounds.

The Commodore 64's BASIC 2.0 is

simply not a good language for pro

gramming sprites. This version of

BASIC doesn't provide any special

commands for designing or ma

nipulating sprites. As a result, most

programs that use sprites are full of

cryptic POKE and SYS statements.

"Sprite Manager" is a solution to

this problem. It includes a full-fea

tured editor to create both standard

and multicolor sprites, and adds

new BASIC statements and func

tions to move and animate sprites.

Also featured are statements to read

the joysticks, copy the ROM char

acter set, and even create sounds.

Using The Program

Sprite Manager is written entirely

in machine language, so you'll need

to type it in using the "MLX" ma

chine language entry program

found elsewhere in this issue.

When you run MLX, you'll be

asked for the starting address and

ending address of the data you'll be

entering. For Sprite Manager, re

spond with the following values:

Starting Address: CD00

Ending Address: CC7F

When you've finished typing

in the data, save a copy to tape or

disk before leaving MLX. When

VIC

16.183

4096

2047

1024

0

Chip Video Banks

D

CIIAKACTI R

SET

IMACES

SCREEN

MLMORY

ftRCT 1)717 «-ccc lain

J1FFF

W7FI

toua

WOOD lb)S4

16N64

S4IIOU 3J76S

2

HA5IC

ROM

CHARACTER
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"Sprite Manager" features a flexible and

powerful sprite editor. Note the four

different sprite sizes shown to the right

of the design grid.

you're ready to use Sprite Manager,

load the program with a statement

of the form LOAD "filename"',8,1

for disk or LOAD "filename",1,1 for

tape—use the filename with which

you saved the data. Then type

NEW. Activate the program with

SYS 49152. The screen colors will

change, and you'll see a message

stating that Sprite Manager is

active.

If you press RUN/STOP-RE

STORE, you'll disable the inter-

rupt-driven statements. Type SYS

49152 to reenable them. Because

Sprite Manager uses iocations

49152-53247 <$C000-$CFFF), it

will not work in conjunction with

any other program that uses that

area.

Sprites, Banks, And Blocks
Sprite Manager makes sprites easier

to create and manipulate, but you

still must understand the funda

mentals of the 64's video system

before you can understand how to

use the new statements and func

tions. There isn't room here for a

thorough explanation of sprites. For

that information, refer to previous

articles in the CAZETTE, and to

books like the Programmer's Rcfcr-
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Sprite Manager 
Hubert Cross 

This sophisticated sprite designer, editor, alld (llIimator for fhe 
Commodore 64 adds Hew statcmcllts al/d [lIllctjalls to BASIC 
that make gallic desigll a lot easier. Also included are state
IIlCll fs for read ing th e CO li troller ports al/d creati llg SOli llds. 

The Commodore 64 's BASIC 2.0 is 
simply not a good language for pro
gramming sprites. This version of 
BASIC doesn't provide any special 
commands for designing or ma
nipulating sprites. As a result, most 
programs that use spri tes are full of 
cryptic POKE and SYS statements. 
"Sprite Manager" is a solution to 
this problem. It includes a full - fea
lured editor to create both standard 
and multico lor spr ites. and adds 
new BASIC s tatements and func
tions to move and animate sprites. 
Also reatured are statements to read 
the joysticks, copy the ROM char· 
acter set, and even create sounds. 

VI C Chip Video Hanks 

• , 

'" 
, • Ifff 

CIIAIIACYU 

~Is"~rs 

• 
, 507fF 

SCIIE£," 

'" 
, ,\llMOIIY 
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Using The Program 
Sprite Manager is wri tten ent irely 
in machine language, so you 'll need 
to type it in using the "MLX" ma
chine language entry program 
found e lsew here in thi s issue , 
When you run MLX, you ' ll be 
asked for the starting address and 
ending address of the data you' ll be 
entering. For Sprite Manager, re· 
spond with the following values: 

Slilrl ing Addrrss: COOO 
Ending Addrus: COF 

When you've finished typing 
in the data, save a copy to tape or 
d isk before leaving MLX. When 

, • • 
, 

• Inf 

BASIC IoOERSAL 
IIO~I ROM 

• • 
C"AII.o.CT[II ,,0 
~ISA~ES 

RECISTERS 

"'" • • 

• 

"Spritt Mallagrr" fea tures a Jlexiblt' alld 
Ilouter/lil spritt' editor. Note ti,t' /ollr 
fii//arllt sJlritt' siZt's show,1 to the rig/It 
of til!' desigll grid. 

you're ready to use Sprite Manager, 
load the program with a statement 
o f the form LOAD ,,/ilellame",8, 1 
for disk or LOAD "filellame", 1, I for 
tape-use the filename with which 
you saved the data. Then type 
NEW. Activate the program with 
SYS 49152. The screen colors will 
change, and you'll see a message 
sta ting that Sprite Manager is 
active. 

If you press RUN/STOP- RE
STORE, you'll disable the inter
rupt-driven s tatements. Type SYS 
49152 to reenable them. Because 
Sprite Manager uses locations 
49152-53247 ($COOO-$CFFF), H 
will not work in conj unction with 
any other program that uses that 
area . 

Sprites, Banks, And Blocks 
Sprite Manager makes sprites easier 
to create and manipulate, but you 
still must understand the funda· 
menials of the 64 's video system 
before you can understand how to 
use the new statements and func
tions. There isn' t room here for a 
thorough explanation of sprites. For 
that infonnation, refer to previous 
articles in the GAZETTE, and to 
books like the Programmer's Refer-



ence Guide.

Sprites are graphic images that

can be manipulated independently

of the rest of the screen display.

They are generated by the 64's VIC

(Video Interface Controller) chip,

which provides eight sprites. Each

sprite can be displayed in one of

two modes: standard or multicolor.

Standard sprites are 24 pixels wide

by 21 pixels tall, and each one can

have a single independent fore

ground color. (Sprites have no

"background" color; any unused

pixels in the sprite pattern are trans

parent, so that whatever is on the

screen beneath the sprite will show

through.) Multicolor sprites are 12

pixels wide by 24 pixels tall, but ap

pear the same size as standard

sprites because each multicolor

pixel is twice as wide. Multicolor

sprites have three foreground col

ors instead of just one, but only one

of these colors is independent for

each sprite; the other two are com

mon to all multicolor sprites.

A 64-byte area of memory

known as a sprite block is required

to define a sprite's pattern. The first

63 bytes of the block hold the defi

nition. The final byte is normally

unused, but Sprite Manager uses it

to hold information about the type

of sprite {standard or multicolor)

represented by the pattern. Each

sprite has a sprite pointer at the end

of screen memory that determines

which sprite block holds the pattern

definition for the sprite. Thus,

changing a sprite's shape is as sim

ple as changing the value in its

pointer. A common way to animate

sprites is to rapidly flip the sprite

through a series of pattern defini

tions. Sprite Manager makes this

type of animation very easy to

achieve.

One feature of the VIC chip

which you must understand in or

der to use Sprite Manager is the

concept of video banks. As its name

implies, the Commodore 64 has

64K of RAM memory installed.

However, the VIC chip can access

only 16K of memory at any given

time. For maximum flexibility, the

VIC divides the computer's memo

ry into four 16K blocks called video

banks (see accompanying figure).

Whichever bank is currently select

ed for the VIC chip must contain all

the information for the current vid

eo display: screen memory, charac

ter patterns, and sprite patterns.

The 16,384 bytes available in each

bank provide room for 256 different

64-byte sprite definition patterns

(numbered 0-255).

One of the biggest challenges

of using sprites is finding a place in

memory to put their pattern defini

tions. You cannot use those blocks

in the area of memory used for

screen memory or character memo

ry, and you must avoid conflicts

with BASIC program text and vari

ables. In the default VIC video bank

(bank 0), free space is very limited.

BASIC and the operating system

use most of the memory in loca

tions 0-1023 (blocks 0-15) for

working storage. Block 11 (loca

tions 704-767) is free, and you may

use blocks 13-15 (locations

832-1023 in the cassette buffer) if

your program doesn't use tape.

Screen memory normally occupies

locations 1024-2047, so blocks

16-31 are unavailable. By design,

the VIC chip sees an image of char

acter ROM rather than RAM at lo

cations 4096-12287 (blocks 64-127

in bank 0), so those blocks can't be

used for sprites either. Some areas

in the other banks are also unavail

able. Blocks 64-127 in bank 2 (loca

tions 36864-40959) cannot be used

because the VIC chip also sees an

image of character ROM in bank 2,

and blocks 0-63 in bank 3 (loca

tions 49152-53248) can't be used

because that's where the machine

language for Sprite Manager

resides.

If you store sprite patterns in

the area of RAM used for BASIC

program text and variables, you

must take care that the program

and its variables do not conflict

with the sprite patterns. You can re

serve some of BASIC'S workspace

by changing the value in location

56 and then performing a CLR to

reset other memory pointers. The

value in location 56 is the high byte

of the address of the first location

beyond the BASIC workspace. Lo

cation 56 normally holds 160, so

BASIC workspace normally ex

tends to address 40960 (160 * 256),

the first address of BASIC ROM,

but you can reduce this value to cre

ate a safe area for sprite patterns.

For example, if your BASIC pro

gram isn't too long, you can add the

line POKE 56,48:CLR to the begin

ning of the program to reserve

sprite blocks 192-255 in video bank

0 (locations 12288-16383). This re

duces the amount of memory avail-

able for your program and its

variables to 10,239 bytes. Sprite

Manager also allows you to store

sprite definitions in the RAM under

ROM if you use a screen in video

banks 2 or 3, in which case you

don't have to worry about protect

ing the sprite patterns from BASIC.

Designing Sprites

Sprite Manager's sprite editor is ac

tivated with the DESIGN com

mand. The command has two

different forms, depending on

whether you wish to design a stan

dard or multicolor sprite. For a stan

dard sprite, use the form:

DESIGN block number, color

To design a multicolor sprite, two

additional parameters are required:

DESIGN block number, color, multi-

colorl, mnliicolor2

In either case, the block number

(0-255) selects which of the 256

available 64-byte sprite definition

blocks in the current video bank

will be used for the sprite pattern

being designed. Be careful that the

block you select doesn't use memo

ry that is occupied by your BASIC

program or other important infor

mation. For example, if you have a

program in memory when you acti

vate the editor, you can destroy the

program if you select sprite blocks

that use the same memory.

Note that the DESIGN com

mand doesn't allow you to specify a

video bank. The bank in which the

specified sprite block will be stored

depends on the bank selected at the

time the DESIGN command is is

sued. Normally, the 64 is config

ured for bank 0. This can be

changed with the Sprite Manager

SCREEN statement (see below).

The color parameter specifies

the foreground color for a standard

sprite, or the independent fore

ground color for a multicolor sprite.

The color value must be a standard

Commodore color number (0-15).

These color selections apply only

while the sprite is being designed,

and have no effect on the colors in

which the sprite can later be dis

played. The two multicolor parame

ters for multicolor sprites specify

the two common foreground colors.

These parameter values must also
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ellre Guide. 
Sprites are graphic images that 

can be manipulated independently 
of the rest of the screen display. 
They are generated by the 64's VIC 
(Video Interface Controller) chip, 
which provides eight sprites. Each 
sprite can be displayed in one of 
two modes: standard or multicolor. 
Standard sprites are 24 pixels wide 
by 21 pixels tall, and each one can 
have a single independent fore
ground color. (Sprites have no 
"background" color; any unused 
pixels in the sprite pattern are trans
parent, so that whatever is on the 
screen beneath the sprite will show 
through.) Multicolor sprites are 12 
pixels wide by 24 pixels tall, but ap
pear the same size as s tandard 
sprites because each multicolor 
pixel is twice as wide. Multicolor 
sprites have three foreground col
ors instead of just one, but only one 
of these colors is independent for 
each sprite; the other two are com
mon to all multicolor sprites. 

A 64-byte area of memory 
known as a sprite block is required 
to define a sprite's pattern. The first 
63 bytes of the block hold the defi
nition. The final byte is normally 
unused, but Sprite Manager uses it 
to hold information about the type 
of sprite (standard or multicolor) 
represented by the pattern. Each 
sprite has a sprite pointer at the cnd 
of screen memory that determines 
which sprite block holds the pattern 
definition for the sprite. Thus, 
changing a sprite's shape is as sim
ple as changing the va lue in its 
pointer. A common way to animate 
sprites is to rapidly flip the sprite 
through a series of pattern defini
tions. Sprite Manager makes this 
type of animation very easy to 
achieve. 

One feature of the VIC ch ip 
which you must understand in or
der to use Sprite Manager is the 
concept of video banks. As its name 
implies , the Commodore 64 has 
64K of RAM memory installed. 
However, the VIC chip can access 
only 16K of memory at any given 
lime. For maximum flexibility, the 
VIC divides the computer's memo
ry into four 16K blocks called video 
banks (see accompanying figure). 
Whichever bank is currently select
ed for the VIC chip must contain all 
the information for the current vid
eo display: screen memory, charac-

ter patterns, and sprite patterns. 
The 16,384 bytes available in each 
bank provide room for 256 different 
64-byte sprite definition patterns 
(numbered 0-255). 

One of the biggest challenges 
of using sprites is finding a place in 
memory to put their pattcrn dcfini
tions. You cannot use those blocks 
in the area of memory used for 
screen memory or character mcmo
ry, and you must avoid conflicts 
with BASIC program text and vari
ables. In the default VIC video bank 
(bank 0), free space is very Iimitcd. 
BASIC and the operating system 
use most of the memory in loca
tions 0-1023 (blocks 0-15) for 
working storage. Block 11 (loca
tions 704-767) is free, and you may 
use blocks 13-15 (locations 
832-1023 in the cassette buffer) if 
your p rogram doesn 't use tape . 
Screen memory normally occupies 
locations 1024-2047, so blocks 
16-31 are unavailable. By design, 
the VIC chip sees an image of char
acter ROM rather than RAM at lo
cations 4096-12287 (blocks 64-127 
in bank 0), so those blocks ca n't be 
used for sprites either. Some areas 
in the other banks are also unavail
able. Blocks 64-127 in bank 2 (loca
tions 36864-40959) cannot be used 
because the VIC chip also sees an 
image of character ROM in bank 2, 
and blocks 0-63 in bank 3 (loca
tions 49152-53248) can't be used 
because that's where the machine 
language for Sprite Mana ger 
resides. 

If you store sprite patterns in 
the area of RAM used for BASIC 
program text and variables, you 
must take care that the program 
and its variables do not conflict 
with the sprite patterns. You can re
serve some of BASIC's workspace 
by changing the value in location 
56 and then performing a CLR to 
reset other memory pointers. The 
value in location 56 is the high byte 
of the address of the first location 
beyond the BASIC workspace. Lo
cation 56 normally holds 160, so 
BASIC workspace normally ex
tends to address 40960 (160 • 256), 
the first address of BASIC ROM, 
but you can rcduce this value to cre
ate a safe area for sprite patterns. 
For example, if your BASIC pro
gram isn't too long, you can add the 
line POKE 56,48:CLR to the begin
ning of the program to rese rve 

sprite blocks 192-255 in video bank 
o (locations 12288-16383). This re~ 
duces the amount of memory avail
able for your program and its 
variables to 10,239 bytes. Sprite 
Manager also allows you to store 
sprite definitions in the RAM under 
ROM if you use a screen in video 
banks 2 or 3, in which case you 
don't have to worry about protect
ing the sprite patterns from BASIC. 

Designing Sprites 
Sprite Manager's sprite editor is ac
tivated with the DESIGN com 
mand. The command has two 
different forms, depending on 
whether you wish to design a stan
dard or multicolor sprite. For a stan
dard sprite, use the form: 
DESIGN blork numbu, color 

To design a multicolor sprite, two 
additional parameters are required: 
DESIGN block number, color, mufti-

c%r 1, mu/tic%r2 

In either case, the block /llImber 
(0-255) selects which of the 256 
available 64-byte sprite definition 
blocks in the current video bank 
will be used for the sprite pattern 
being designed. Be careful that the 
block you select doesn't use memo
ry that is occupied by your BASIC 
program or other important infor
mation. For example, if you have a 
program in memory when you acti
vate the editor, you can destroy the 
program if you select sprite blocks 
that use the same memory. 

Note that the DESIGN com
mand doesn't allow you to spe<:ify a 
video bank. The bank in which the 
specified sprite block will be stored 
depends on the bank selected at the 
time the DESIGN command is is
sued. Normally, the 64 is config
ured for bank O. This can be 
changed with the Sprite Manager 
SCREEN statement (see below). 

The c%r parameter specifies 
the foreground color for a standard 
sprite, or the independent fore
ground color for a multicolor sprite. 
The color value must be a standard 
Commodore color number (0-15) . 
These color selections apply only 
while the sprite is being designed, 
and have no effect on the colors in 
which the sprite can later be dis
played. The two lIIultic% r parame
ters for multicolor sprites specify 
the two common foregrou nd colors. 
These parameter values must also 
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be in the range 0-15. Since the

sprite editor provides a white cursor

on a black background, it's best to

avoid using either white or black

(color numbers 0 and 1) as one of

the design color selections. Since

the two common colors will be the

same for all multicolor sprites, you

should use the same multicolor!

and multicolor! parameter values

for all multicolor sprites you intend

to display simultaneously.

When you activate the editor,

the design area on the left side of

the screen will show whatever pat

tern is currently in the specified

definition block. An asterisk (•)

shows which pixel within the pat

tern is currently being drawn. If no

sprite has previously been designed

in that block, a random pattern may

appear. Press SHIFT-CLR/HOME

to clear the design area. Use f3 to

paint in foreground color (for stan

dard sprites) or in the independent

foreground color (for multicolor

sprites). For multicolor sprites, use

f5 to paint in the first common fore

ground color (the multicolor! color)

and f7 to paint in the second com

mon foreground color (the multicol

or! color). Use the space bar or fl to

erase with the background color.

The cursor keys can be used to

move the asterisk around the de

sign area without drawing or eras

ing. CLR/HOME moves the

asterisk to the home position in the

upper ieft corner of the design area.

Use INST/DEL to erase the pixel to

the left of the asterisk. And remem

ber that SHIFT-CLR/HOME can

be used to erase the entire design if

you wish to start over.

While you are creating a pat

tern, four sprites are displayed to

the right of the design area. These

show the pattern in its normal size,

expanded horizontally, expanded

vertically, and expanded both hori

zontally and vertically.

To exit from the sprite editor

and return to BASIC, press RUN/

STOP (do/ RUN/STOP-RES

TORE). Your sprite definition will

be in memory at the specified block,

but the pattern you designed won't

appear on the screen until you use

an ENABLE statement to turn on a

sprite which uses that block.

Sprite Manager Statements
The new BASIC statements added

by Sprite Manager behave just like
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the existing BASIC statements, with

one exception: When one of the

new statements is used after THEN

in an IF-THEN statement, you must

precede the statement with a colon

(:) so that it will be recognized by

the BASIC interpreter—for ex

ample, IFXP(0)>300THEN:OFF. If

you supply a value outside the ac

ceptable range as a parameter for

any of these statements, you'll get

an ILLEGAL QUANTITY ERROR

message. If you supply too many or

too few parameters for any state

ment, you'll get a SYNTAX ERROR

message.

Here's a list of the new state

ments and an explanation of each

one:

ALLOFF

Turns off all eight sprites.

ANIM sprite number, jiffies per

frame, starting block, ending block

Animates the sprite specified by

sprite number (0-7). The animation

is achieved by repeatedly flipping

the sprite through a series of pat

tern definitions. Each of the eight

sprites can be animated separately,

and different sprites can use the

same definition blocks. The jiffies

per frame parameter (0-255) deter

mines the speed of the animation.

This value specifies how long, in jif

fies, each pattern in the series is dis

played. (A jiffy is 1/60 second.) For

example, a value of 15 indicates

that the pattern will change every

15/60, or 1/4, second.

The starting block and ending

block parameters determine which

blocks will be used in the animation

sequence. Either parameter will ac

cept values in the range 0-255, but

your ending-biock value should be

greater than that of the starting

block. Also, you should avoid spec

ifying 255 as the ending block. {If

255 is specified, the sequence will

not stop at block 255; instead, it will

loop back to block 0 and cycle

through all 256 blocks.) All blocks

in the specified range will be used.

The sequence is repeating; when

the ending block is reached, the

animation begins again at the start

ing block. ANIM sprite number

(without any other parameters)

halts the animation of the specified

sprite.

You should take care that all

sprite patterns in the specified

range are of the same type, either

all standard or all multicolor. Stan

dard sprites look strange displayed

in multicolor mode, and multicolor

sprites are usually unrecognizable

in standard mode. The type select

ed for the sprite before the anima

tion sequence begins determines

the type used in the animation

sequence.

A good way to create anima

tion is to design one sprite pattern,

copy it to the other blocks in the se

ries using the COPY statement {see

below), and then make small modi

fications to the other blocks with

DESIGN. The sprite editor has a

special feature to help you see the

results of animation immediately.

The four sprite shapes displayed on

the right side of the sprite editor

screen are sprites 0-3 (sprite 0 is the

normal-size sprite, 1 is the horizon

tally expanded one, 2 is the verti

cally expanded one, and 3 is the

one expanded both horizontally

and vertically). Use ANIM in im

mediate mode to start an animation

sequence for any or all of sprites

0-3; then use the DESIGN com

mand to edit a block that is part of

the animation sequence. The sprite

shapes on the sprite editor screen

will be animated. Thus, you can see

the effects of your editing changes

on the animation.

CHANGE sprite number, block

number

Changes the block used to provide

a sprite's pattern definition.

CHANGE has a visible effect only if

the sprite has previously been en

abled. The sprite number value se

lects the sprite (0-7) and the block

number (0-255) selects which area

of memory will hold the sprite's

pattern definition. For example,

CHANGE 3,14 causes sprite 3 to

display the pattern stored in block

14. Note that CHANGE may

change a sprite from standard to

multicolor, or vice versa, if the pat

tern in the new block was designed

in a different mode.

CHARS bank, position

Copies the uppercase/graphics

character set from ROM to RAM.

The character set consists of 256

eight-byte character pattern defini

tions, and must start on an even 2K

address boundary. Thus, there are

eight different slots for character

sets in the 16K of address space

available in each VIC chip video

be in the range 0- 15. Since the 
sprite editor provides a white cursor 
on a black background, it's best to 
avoid using either white or black 
(color numbers 0 and I) as one of 
the design color selections. Since 
the hvo common colors will be the 
same for all multicolor sprites, you 
s hould use the same mllllicolorl 
and multicolor2 parameter values 
for all multicolor sprites you intend 
to display simultaneously, 

When you acti vate the editor, 
the design area on the left side of 
the screen will show whatever pat
tern is currently in the specified 
definition block. An asterisk (oo) 
shows which pixel within the pat
tern is currentl y being drawn, If no 
sprite has previously been designed 
in that block, a random pattern may 
appear. Press SHIFT- CLR/ HOME 
to dear the design area. Use f3 to 
paint in foreground color (for stan
dard sprites) or in the independent 
fo regro und color (for mu lt ico lor 
sprites). For multicolor sprites, use 
f5 to pa int in the first common fore
ground color (the multicolorl color) 
and f7 to paint in the second com
mon foreground color (the III,dticol
or2 color), Use the space bar or fl to 
erase with the background color. 
Th e cursor keys can be used to 
move the asterisk arou nd the de
sign area without drawing or eras
in g. CLR/ HOME moves t h e 
asterisk to the home position in the 
upper left corner of the design area . 
Use INST /DEL to erase the pixel to 
the left of the asterisk. And remem
ber that SHI FT -CLR/ HOME can 
be used to crase the entire design if 
you wish to start over. 

While you arc creating a pat
tern, fou r sprites are displayed to 
the right of the design area. These 
show the pattern in its normal size, 
expanded hori zonta lly, expanded 
vertically, and expa nded both hori
zontall y and vertically. 

To exit from the sprite editor 
and return to BASIC, press RUN/ 
STOP (1I0t RUN / STOP-RES 
TORE). Your sprite definition will 
be in memory at the specified block, 
but the pattern you designed won't 
appear on the screen until you use 
an EN ABLE statement to turn on a 
sprite which uses that block. 

Sprite Manager Statements 
The new BASIC statements added 
by Sprite Manager beha ve just like 
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the existing BASIC statements, wit h 
one exception: When one of the 
new statements is used after THEN 
in an IF-THEN statement, you must 
precede the statement with a colon 
(:) so that it will be recognized by 
the BASIC interpreter-for ex
,mple. IF XP(O» 300 THEN:OFF. If 
you supply a va lue outside the ac
ceptable range as a parameter for 
any of these statements, you'll get 
,n ILLEGAL QUANTITY ERROR 
message. If you supply too many or 
too few parameters for any state
ment, you'll get a SYNTAX ERROR 
message . 

Here's a list of the new sta te
ments and an explanation of each 
one: 

ALLOFF 
Turns off all eight sprites. 

ANI M sprite IIumber, j iff ies per 
frame, sta rting block, ending block 
Animates the sp rite s pecified by 
sprite "umber (0-7). The .animation 
is achieved by repeatedly nipping 
the sprite through a series of pat
tern definitions. Each of the eight 
sprites can be animated separately, 
and different sprites can use the 
same definition blocks. The jiffies 
per frame parameter (0-255) deter
mines the speed of the animation. 
This value specifies how long, in jif
fies, each pattern in th e series is dis
played. (A jiffy is 1/60 second.) For 
example, a value of 15 indicates 
that the pattern will change every 
15/60, or 1/4, second. 

The startillg block and e/ld jllg 
block parameters determine which 
blocks will be used in the animation 
sequence. Either parameter will ac
cept values in the range 0- 255, but 
your ending-block value should be 
greater than that of the s tarting 
block. Also, you should avoid spec
ifying 255 as the ending block. (If 
255 is specified, the sequence will 
not stop at block 255; instead, it will 
loop back to b lock 0 a nd cycle 
through all 256 blocks.) All blocks 
in the specified range will be used. 
The sequence is repeating; when 
the ending block is reached, the 
animation begins again at the start
ing block. ANIM sprite IIlImber 
(without any other parameters) 
halts the animation of the specified 
sprite. 

You should lake care that all 
sprite patterns in the specified 
range are of the same type, either 

all standard or all multicolor. Stan
dard sprites look strange displayed 
in multicolor mode, and multicolor 
sprites are usually unrecognizable 
in standard mode. The type select
ed for the sprite before the anima
tion sequence begins determines 
the type used in the animation 
sequence. 

A good way to create anima
tion is to design one sprite pattern, 
copy it to the other blocks in the se
ries using the COPY statement (see 
below), and then make small modi
fications to the other blocks with 
DESIGN. The spri te editor has a 
special feature to help you see the 
results of animation immediately. 
The four sprite shapes displayed on 
the right side of the sprite editor 
screen are sprites 0-3 (sprite a is the 
norma l-size sprite, 1 is the horizon
tally expanded one, 2 is the verti
cally expanded one, and 3 is the 
one expanded both horizontally 
and vertica lly). Use ANIM in im
mediate mode to start an animation 
sequence for any or all of sprites 
0-3; then use the DESIGN com
mand to edit a block that is part of 
the animation sequence. The spri te 
shapes on the sprite editor screen 
will be animated. Thus, you can see 
the effects of your editing changes 
on the animation. 

CHANGE spri te /lumber, block 
lIumber 
Changes the block used to provide 
a sprite's pattern definition. 
CHANGE has a visible effect only if 
the sprite has previously been en
abled. The sprite lIumber value se
lects the sprite (0-7) and the block 
/lumber (0-255) selects which area 
of memory will hold the sprite's 
patte rn definition. For example, 
CHANGE 3,14 causes sprite 3 to 
display the pattern stored in block 
14. Note t ha t CHANGE ma y 
change a sprite from standard to 
multicolor, or vice versa, if the pat
tern in the new block was designed 
in a different mode. 

CHARS balik, POSitiOIl 
Copies the uppercase / graphics 
character set from ROM to RAM. 
The character set consists of 256 
eight-byte character pattern defini
tions, and must sta rt on an even 2K 
address boundary. Thus, there are 
eight different slots for character 
sets in the 16K of address space 
available in each VIC chip video 



bank. The CHARS statement lets

you select one of these slots by

using one of the position values

shown below;

Position

0

2

4

6

a

10

12

14

Offtel

0-2047 $0000.

2048-4095 S0800

4096-6143 11000

6144-8191 S1800-

8192-10239 S2000-

10240-12287 S2800-

1228S-14335 $3000-

14336-16383 S3800-S3FFF

■met*

■S17FF

-SIFFF

-S27FF
-S2FFF

Sprite

blocks

0-31

32-63

64-95

96-127

128-159

160-191

192-223

224-255

The offset values shown are the

number of bytes from the start of

the video bank to the start and end

of the character set data. For ex

ample, the character set at position

6 in bank 2 begins at address 32768

+ 6144, or 38912.

Once you have a copy of the

character set in RAM, you can alter

the character pattern definitions to

create custom characters. You

should note, however, that copying

a character set to RAM does not

automatically cause the VIC chip to

use the RAM-based characters. You

can select position 4—the position

of the uppercase/graphics charac

ter set in banks 0 and 2—by print

ing CHR$(142), or position 6—the

position of the lowercase/upper

case character set in banks 0 and

2—by printing CHR$(14). You can

also switch between these two

character set positions with the

SHIFT-Commodore key combina

tion. Other character set positions

must be selected with a statement

like the following:

POKE 53272, <PEEK(53272> AND 240) OR

position

where position is one of the values

shown above. Note that you can't

used RAM-based character sets in

positions 4 or 6 of banks 0 or 2. By

design, the VIC chip always sees

images of the character ROM in

these slots.

COLOR sprite number, color

Changes the foreground color of a

standard sprite, or the independent

foreground color of a multicolor

sprite. (The other two foreground

colors for multicolor sprites are

common to all sprites, and are set

according to the most recently se

lected multicolor sprite pattern.)

COPY source bank, source block,

destination bank, destination block

Copies a sprite definition to another

block. The pattern in the source

block is unaffected.

This example:

COPY 0,13,0,14

copies the sprite pattern in block 13

to block 14, both blocks in video

bank 0.

dump bank, block

Prints DATA statements represent

ing the sprite pattern in the block

you've designed. For example, type

DUMP 0,13 to print the pattern

data for block 13. Type appropriate

line numbers in front of each line,

press RETURN, and they'll become

part of your program. (Of course,

you'll also have to add a statement

to POKE the data into memory.)

Note that the last line of DATA for

each sprite block contains a flag

value that Sprite Manager uses to

distinguish standard sprite defini

tions from multicolor ones. If the

final DATA item is 0, any sprite en

abled using this definition will be

standard type. Any nonzero value

indicates a multicolor sprite defini

tion. The value then represents the

multicolorl and multicolor! colors.

(The number is the result of inulti

colorl ' 16 + multicolor2.)

ENABLE sprite number, block, color,

x position, y position, x speed, y

speed, x size, y size

Turns on the sprite specified by

Sprite number (0-7). The first time

you turn on any sprite, you should

specify at least the number, block,

color, and position coordinates. Af

terwards, you need specify only the

number—-for example, ENABLE

3—to turn that same sprite on

again. The other parameters are op

tional. The x position and y position

values and the x size and y size val

ues must be entered in pairs if they

are entered at all.

The type of sprite depends on

the 64th byte of the definition

block. If this location contains 0, the

sprite will be standard type. If the

byte contains a nonzero value, then

the sprite will be multicolor, and

the byte's value will determine the

two common foreground colors

{multicolorI and multicolor!). This

is a special feature of Sprite Manag

er; the final byte of each definition

block is normally unused. When

sprites are designed using Sprite

Manager's editor (using the DE

SIGN command), this byte will be

set according to the two multicolor

colors selected when the sprite was

designed. However, if you use

some other sprite design utility, you

may have to explicitly change the

final byte of each block to the ap

propriate value. Note that the two

foreground colors common to all

multicolor sprites are redefined

each time a new multicolor sprite is

enabled, so these two colors will al

ways depend on the colors used for

the most recently enabled multicol

or sprite.

Turning on a sprite doesn't

necessarily make it visible on the

screen. The sprite will still be invisi

ble if its selected pattern is blank, if

its foreground color is the same as

the screen background color, or if it

is positioned off the active portion

of the screen. The horizontal posi

tion parameter, X position, can take

values in the range 0-511, but the

entire sprite pattern area is visible

only for positions 24-343. Like

wise, the vertical position parame

ter, y position, can take values in the

range 0-255, but the entire pattern

area is visible only for positions

50-249. The coordinates specify

the position of the upper left corner

of the sprite pattern area, so part of

the design may be still visible when

the sprite is outside these ranges.

The value of x speed (from

-128 to 127) specifies the rate of

horizontal motion and the value of

y speed (-128-127) specifies the

rate of vertical motion. Negative

numbers move the sprite up or left;

positive values move the sprite

down or right. The larger the num

ber, the faster the sprite moves. For

a stationary sprite, specify 0 for

both of these parameters. Moving

sprites will wrap around whenever

their coordinates exceed the maxi

mum or minimum values in any di

rection. For example, a sprite which

moves downward off the bottom of

the screen will reappear at the top.

Remember that there is a large area

in the right portion of the coordi

nates in which the sprite will be in

visible, so a sprite which moves off

the left or right edge of the screen

will not reappear immediately at

the other edge.

The x eize and y size parameters

control the sprite expansion fea

ture. An x size value of 0 selects the
normal horizontal size, while a val

ue of 1 doubles the horizontal size.

A y size value of 0 selects the nor

mal vertical size, while a value of 1

doubles the vertical size.
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bank. The CHARS statement lets 
you select one of these slots by 
using one of the positioll values 
shown below: 
I'oalllon Offlrt Sprier 

bloch 
0 0- 2047 $OOOO-$07Ff 0-3 1 , 2048-~095 S0800-$OFFF 32-63 

• 4096-6 143 SLOOO-$I7FF 64- 95 
6 6 1H- S191 U 800-SlFFF 96-117 

• 8192-10239 S2000-S27FF 128-159 

" 10240- 12287 $2800-S2FFF 160-19\ 

" 12288-14335 S3000-$37FF 192- 223 
I< 14336-16383 S3800-$3FFF 224-255 

The offset values shown are the 
number of bytes from the start of 
the video bank to the start and end 
of the cha racter set data. for ex
ample, the character set at position 
6 in bank 2 begins at address 32768 
+ 6144, or 38912. 

Once you have a copy of the 
character set in RAM , you can alter 
the chara cter pattern definitions to 
crea te custom c haracte rs . You 
should note, however, that copying 
a character set to RAM does not 
automatically cause the VIC chip to 
use the RAM-based characters. You 
can select position 4-the position 
of the uppercase/graphics charac
ter set in banks 0 and 2-by print
ing CHR$(142), or pOSition 6-the 
position of the lowercase/upper
case character set in banks 0 and 
2- by printing CHR$(14). You can 
a lso sw itch between these two 
cha racter set posit ions with the 
SHIFT -Commodore key combina 
tion . Other character set positions 
must be selected with a statement 
like the following: 
POKE 53272, (PEEK(5J272) AND 240) OR 

positiQIl 

where pOSition is one of the values 
shown above. Note that you can't 
used RAM-based character sets in 
positions 4 or 6 of banks 0 or 2. By 
design, the VIC chip always sees 
images of the character ROM in 
these slots. 

COLOR sprite /lumber, color 
Changes the fo reground color of a 
standard sprite, or the independent 
foreground color of a multi color 
sprite. (The other two foreground 
colors for muIticolor sprites are 
common to all sprites, and are set 
according to the most recently se
lected multicolor sprite pattern.) 

COpy source balik, SOl/ree block, 
destination balik, destination block 
Copies a sprite definition to another 
block. The pattern in the source 
block is unaffected. 

This example: 
copy 0,1).0,14 

copies the sprite pattern in block 13 
to block 14, both blocks in video 

,bank O. 
DUMP balik, block 
Prints DATA statemen ts represent
ing the sprite pattern in the block 
you've designed . For example, type 
DUMP 0,13 to print the pattern 
data for block 13. Type appropriate 
line numbers in front of each line, 
press RETURN , and they'll become 
part of your program. (Of course, 
you'll also have to add a statement 
to POKE the data into memory.) 
Note that the last line of DATA for 
each sprite block contains a nag 
value that Sprite Manager uses to 
d istinguish standard sprite defini 
tions from multicolor ones. If the 
final DATA item is 0, any sprite en
abled using this definition will be 
standard type. Any nonzero value 
indicates a multicolor sprite defini
tion. The value then represents the 
multicolorl and multicolor2 colors. 
(The number is the result of multi
color1 • 16 + multicolor2.) 

ENABLE sprite 'lUmber, block, colo r, 
x positioll, Y position, x speed, Y 
speed, x size, y size 
Turns on the sprite specified by 
sprite lIumber (0-7). The first time 
you turn on any sprite, you should 
specify at lea st the number, block, 
color, and position coordinates. Af
terwards, you need specify only the 
number- for example, ENABLE 
3 - to turn that same sp rit e on 
again. The other parameters are op
tional. The x positioll and y position 
values and the x size and y size val
ues must be entered in pairs if they 
are entered at all. 

The type of sprite depends on 
the 64th byte of the definition 
block. If this location contains 0, the 
sprite will be standard type. If the 
byte contains a nonzero value, then 
the sprite will be multicolor, and 
the byte's value will determine the 
two common foreground colors 
(multicolor1 and mullicolor2). This 
is a special feature o f Sprite Manag
er; the final byte of each definition 
block is normally unused . When 
sprites are designed using Sprite 
Manager's editor (using the DE
SIGN command), this byte will be 
set according to the two multicolor 
colors selected when the sprite was 
designed. However, if you use 

some other sprite design utility, you 
may have to explicitly change the 
final byte of each block to the ap
propriate value. Note that the two 
foreground colors common to all 
multicolo r sp rit es are redefined 
each time a new muIticolor sprite is 
enabled, so these two colors wi ll al
ways depend on the colors used for 
the most recently enabled multicol
or sprite. 

Turning on a sp rite doesn 't 
necessarily make it visible on the 
screen. The sprite will still be invisi
ble if its selected pattern is blank, if 
its foreground color is the same as 
the screen background color, or if it 
is positioned off the active portion 
of the screen. The horizontal posi
tion parameter, x position, can take 
va lues in the range 0- 5 11, but the 
entire sprite pattern area is visible 
only fo r positions 24- 343. like
wise, the vertical position parame
ter, y position, can take values in the 
range 0-255, but the entire pattern 
area is visible only for positions 
50-249. The coordinates specify 
the position of the upper left corner 
of the sprite pattern area, so part of 
the design may be still visible when 
the sprite is outside these ranges. 

The value of x speed (from 
- 128 to 127) specifies the rate of 
horizontal motion and the value of 
y speed (- 128- 127) specifies the 
rate of vertical motion. Negative 
numbers move the sprite up or left; 
positive va lues move the sprite 
down or right. The larger the num
ber, the faster the sprite moves. For 
a stationary sprite, specify 0 for 
both of these parameters. Moving 
sprites will wrap around whenever 
their coordinates exceed the maxi
mum or minimum values in any di
rection . for example, a sprite which 
moves downward off the bottom o f 
the screen will reappear at the top. 
Remember that there is a large area 
in the right portion of the coordi
nates in which the sprite will be in 
visible, so a sprite which moves off 
the left or right edge of the screen 
will not reappear immediately at 
the other edge. 

The x size and y size parameters 
contro l the sprite expansion fea
ture. An x size va lue of 0 selects the 
normal horizontal size, while a val
ue of 1 doubles the horizontal size. 
A y size value of 0 selects the nor
mal vertical size, while a value of 1 
doubles the vertical size. 
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Once a sprite has been en

abled, its block, color, position, mo

tion, and expansion characteristics

can be changed using the

CHANGE, COLOR, REL, MOVE,

and SIZE statements, respectively.

MOVE sprite number, x speed, y

speed

Changes the motion characteristics

of the sprite specified by sprite num

ber (0-7). MOVE has an obvious ef-

fect only if the sprite was

previously enabled. The x speed and

y speed parameters take the same

values as in the ENABLE statement

(—128-127). A moving sprite can

be stopped by specifying x speed

and y speed values of 0.

OFF Sprite number

Turns off the sprite specified by

sprite number (0-7). If the ENABLE

statement is later used to turn the

sprite back on, it will reappear, sta

tionary, at the position it occupied

when turned off.

PRIORITY sprite number, priority

Determines whether the sprite

specified by sprite number (0-7) will

appear to move over or under text

and other screen foreground ob

jects. A priority value of 0 causes

the sprite to appear in front of

screen foreground objects such as

text, while a priority value of 1

causes the sprite to appear behind

screen foreground objects.

REL sprite number, x position, y

position

Relocates the sprite specified by

sprite number (0-7). The sprite must

be enabled for this to have any visi

ble effect. The x position and y posi

tion parameters take the same

values as in the ENABLE statement.

SCREEN bank, position

Moves screen memory to the speci

fied area of RAM. Screen memory

occupies 1000 bytes, and must be

gin on an even IK address bound

ary. Thus, there are 16 possible

locations for screen memory in each
16K video bank (the bank parame

ter can take values 0-3). Screen

memory can even be located in the

RAM under ROM. The following

table shows the location of screen

memory for various position values:

Position

0

1

Offset sprlle
blocks

0-1023 JOOOO-S03FF 0-15

1024-2047 S0400-SOTFF it,-j]

2

3

4

5

(1

7

S

9

10

11

12

13

14

15

2048-3071

3072-4095

4096-5119

5120-6143

6144-7167

7168-8191

8192-9215

9216-1023!!

10240-11263

11264-12287

12288-13311

13312-14335

14336-15359

i5360-16383

S0800-S0IH-F

SOC0D-S0FFF

S1000-S13FF

S1400-S17FF

S1800-J1BFF

$1COO-$1FFF

$2000-$23FF

S2400-S27FF

S28D0-S2BFF

S2C00-S2FIT

S3000-S33PF

$34OO-S37FF

S38OO-S3BFF

S3C00-S3FFF

32-47

48-63

64-79

80-95

96-111

112-127

128-143

144-159

160-175

176-191

192-207

208-223

224-239

240-255

The offset values shown are the

number of bytes from the start of

the video bank to the start and end

of screen memory. For example,

screen memory at position 1 in

bank 2 begins at address 32768 +

1024, or 33792.

Remember that the bank in

which screen memory is located

also determines the bank in which

sprite patterns and character mem

ory are located. For screens in video

banks 1 or 3 where no image of

character ROM is seen, you must

have a RAM-based character set in

place to display any characters.

And any sprite patterns you wish to

use must be in the same bank as the

screen. You should be careful that

your choice of screen positions does

not conflict with character memory.

The VIC chip sees an image of char

acter ROM in screen positions 4-7

of banks 0 and 2, so those screen

position selections should not be

used. Also, remember that the

sprite blocks for the selected screen

position cannot be used for pattern

definitions. The default position for

screen memory is in slot 1 of video

bank 0 (addresses 1024-2023). The

following example;

SCREEN 1,8:CHARS 1,4

moves the screen to locations

24576-25575 and copies the char

acter ROM to locations 20480-

22527. (Without a character set in

video bank 1, it would be impossi

ble to display characters on a screen

in that bank.) To return to normal

screen memory (locations

1024-2023 in bank 0), clear the

screen and enter SCREEN 0,1.

SIZE sprite number, x size, y size

Controls the horizontal or vertical

expansion of the sprite specified by

sprite number (0-7). The x size and y

size parameters take the same val

ues as in the ENABLE statement (0

or 1). The sprite must be enabied

for SIZE to have any immediately

visible effect.

SOUND number, tone, jiffies, re

peat, attack, decay, sustain, release,

waveform, pulsewidih

Defines a sound which can be made

to repeat while other BASIC state

ments are executing. Up to 16 dif

ferent sounds can be defined, each

with its own number parameter

(0-15). However, only one sound

can be active at a time. Each new

SOUND statement supercedes the

previous one. The first time you de

fine a sound, you should specify

values for all the parameters. After

the first time, all values besides the

sound number are optional. For ex

ample, after you have defined all

the parameters for sound 12, you

can generate the same tone again

using just

SOUND 12

The tone parameter (0-65535)

determines the frequency of the

sound. The relationship between

frequency (in hertz) and tone value

is

frequency = lone value * 0.06096

Once you have defined a sound,

you can generate another tone with

the same waveform characteristics

by using the sound number with a

new tone value, as in

SOUND 12,4292

The jiffies parameter specifies

the duration of the sound (0-255).

For example, a value of 60 will re

sult in a sound one second long.

The repeat parameter controls the

repeat rate of the sound. If you

want a single, nonrepeating tone,

use a repeat value of 0. Nonzero

values (1-255 are allowed) specify

how frequently (in jiffies) the sound

will be repeated. In this case, the re

peat value should be greater than or

equal to the jiffies value. Repeating

sounds will continue even while

other BASIC statements are being

executed. You can stop a repeating

sound using a SOUND statement

with a repeat value of 0.

The attack, decay, sustain, and

release parameters define the enve

lope of the sound wave. All take

values in the range 0-15; the larger

the value, the more pronounced the

effect. If you specify an attack value

you must also specify a decay value,

and vice versa. Likewise, if you

specify a sustain value you must

also specify a release value, and vice

versa.
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Once a sprite has been en· 
abled, its block, color, position, mo
tion, and expansion characteristics 
can be changed using t h e 
CHANGE, COLOR, REL, MOVE, 
and SIZE sta tements, respectively. 

MOVE sl1rite IIIlmuer, x speed, y 
speed 
Changes the motion characteristics 
of the sprite specified by sprite lIum
ber (0-7). MOVE has an obvious ef
fect only if the spri te was 
previously enabled. The x speed and 
y speed parameters take the same 
values as in the ENABLE statement 
(-128-127). A moving sprite can 
be stopped by specifying x speed 
and y speed values of O. 
OFF sprite /lumver 
Turns off the sprite specified by 
sprite IIIIII/ver (0-7). If the ENABLE 
statement is later used to tum the 
sprite back on, it will reappear, sta
tionary, at the position it occupied 
when turned off. 

PRIORITY sprite IIIm/ber, priority 
Dete rmines whether the sp rite 
specified by sprite m/mver (0-7) will 
appear to move over or under text 
and other screen foreground ob
jects. A priority value of 0 causes 
th e sprite to appear in front of 
screen foreground objects such as 
text, while a priority value of 1 
causes the sprite to appear behind 
screen foreground objects. 

REL sprite number, r position, y 
position 
Re locates the sprite specified by 
sprite III/mver (0- 7). The sprite must 
be enabled fo r this to have any visi
ble effect. The r position and y posi
ti on parameters take the same 
values as in the ENABLE statement. 

SCREEN balik, positioll 
Moves screen memory to the speci
fied area of RAM. Screen memory 
occupies 1000 bytes, and must be
gin on an even IK address bound 
a ry. Th us, there are 16 possible 
locations for screen memory in each 
16K video bank (the bank parame
ter can take values 0-3). Sc reen 
memory can even be located in the 
RAM under ROM. The following 
table shows the location of screen 
memory for various positioll values: 

POlltlon Offltt Spli tt 
blcKkt 

o 0· 1023 SOOOO-S03FF 0- 15 
1024- 2047 S0400- S07FF 16-31 

84 COMPUrEr. Galatia MarCh 1987 

2 
3 , 
5 
6 , , 
9 

10 

" 12 
13 
H 
15 

2048-3011 S0800- S0HFF 
30n-4095 SOCOO-s<lFFF 
4096-51 19 SIOOO-SI3~l' 
512G-6H3 S1400-S17FF 
6144-1167 SI800- S1BFF 
7 /68-8191 SICOO-SIFFF 
8192- 9215 S2000-$23FF 
9216-10239 S2400- S21Ff 

10240- 11263 S2800- S28FF 
11264- 12287 S2COO- S2PFF 
/2288- 133 11 $3ooo-SJnl' 
13312- 14335 S3400- 5311'1' 
/036-15359 53800-S3111'F 
/5360-16383 S3COO-S3FFF 

32-47 
'11-<3 
6'-'9 

""95 
96-111 

112- 121 
128- 143 
144- 159 
16(H15 
\76- 191 
192-201 
208- 223 
224-239 
240-255 

The offset values shown are the 
number of bytes from the sta rt of 
the video bank to the start and end 
of sc reen memory. For example, 
screen memory at position 1 in 
bank 2 begins at address 32768 + 
1024, or 33792. 

Remembe r that the ba nk in 
whic h screen memory is located 
also determines the bank in which 
sprite patterns and character mem
ory are located. for screens in video 
banks 1 or 3 where no image of 
character ROM is seen, you must 
have a RAM-based character set in 
place to display any characters. 
And any sprite patterns you wish to 
use must be in the same bank as the 
screen. You should be carefu l that 
your choice of screen positions does 
not conflict with character memory. 
The VIC chip sees an image of char
acter ROM in screen positions 4-7 
of banks 0 and 2, so those screen 
position selections should not be 
used. Also, remembe r that the 
sprite blocks for the selected screen 
position cannot be used for pattern 
definitions. The default position for 
screen memory is in slot 1 of video 
bank 0 (addresses 1024-2023). The 
following example: 
SCREEN 1,8:CHARS 1,4 

moves the screen to locations 
24576-25575 and copies the char· 
acte r ROM to locations 20480-
22527. (Without a character set in 
video bank 1, it would be impossi
ble to display characters on a screen 
in that bank.) To return to normal 
scree n memory (locations 
1024-2023 in bank 0), dear the 
screen and enter SCREEN 0,1. 

SIZE sprite "limber, r size, y size 
Controls the horizontal or vertical 
expansion of the sprite specified by 
sprite IIumber (0-7). The x size and y 
size parameters take the same val
ues as in the ENABLE statement (0 
or 1). The sprite must be enabled 
for SIZE to have any immediately 
visible effect. 

SOUND "limber, tOllt, jiffies, re
peat, attack, decay, sustaill, release, 
waveform, pliisewidtll 
Defines a sound which can be made 
to repeat while other BASIC state
ments are executing. Up to 16 dif
ferent sounds can be defined, each 
with its own 'Illmber parameter 
(0-15). However, only one sound 
can be active at a time. Each new 
SOUND statement supercedes the 
previous one. The first time you de
fine a sound, you should specify 
values for all the parameters. After 
the first time, all values besides the 
sound number are optional. For ex
ample, after you have defined all 
the parameters for sound 12, you 
can generate the same tone agai n 
using just 

SOUND 12 

The tOile parameter (0-65535) 
determines the frequency of the 
sound. The relationship between 
frequency (in hertz) and tOile va lue 
;s 

frequency - tone v. lue • 0.06096 

Once you have defined a sou nd, 
you can generate another tone with 
the same waveform characteristics 
by using the sound number with a 
new tOile value, as in 

SOUND 12,4292 

The jiffies parameter specifics 
the duration of the sound (0-255). 
For example, a value of 60 will re
su lt in a sound one second long. 
The repeat parameter controls th e 
repeat rate of the sound. If you 
want a single, nonrepeating tone, 
use a repeat value of O. Nonzero 
values (1 - 255 are allowed) specify 
how frequently (in jiffies) the sound 
will be repeated. In this case, the re
peat value should be greater than or 
equal to the jiffies value. Repeating 
sounds will continue even while 
other BASIC statements are being 
executed. You can stop a repeating 
sound using a SOUND statement 
with a repeat va lue of O. 

The attack, decay, sllstaill, and 
release parameters define the enve
lope of the sound wave. All take 
values in the range 0-15; the larger 
the va lue, the more pronounced the 
effect. If you speci fy an attaCK value 
you must also specify a decay value, 
and vice versa. Likewise, if you 
specify a sustain value you must 
also specify a release va lue, and vice 
versa. 



The waveform parameter speci

fies the shape of the sound wave.

Use the value 0 to select a triangle

waveform, 1 for sawtooth, 2 for

pulse, or 3 for noise. The pulsewidth

parameter is meaningful only in

conjunction with the pulse wave

form (waveform = 2). In that case, it

specifies the duty cycle of the pulse

(0-15).

Here's an example:

100 SOUND 4,0,3,5,1,0,15,5,1

110 FOR X = l TO 8:READ A:SOUND

4,A:FOR DE-1 TO 400:NEXT DE:

NEXTX

120 DATA 4291,4817,5«l7,5728,6430,7217,

8101,5583

130 SOUND 4,0,0,0:REM SOUND OFF

Sprite Manager's Functions

In addition to the statements above,

Sprite Manager provides a valuable

collection of functions. If you're un

familiar with the difference be

tween statements and functions,

remember that statements cause ac

tions while functions return values.

Functions appear on the right side

of assignments, as in

XI = XF(4)

Functions can also be used in IF-

THEN statements, as in

IF XP(4)>343 THEN: MOVE 4,-20,0

The following list describes all

the Sprite Manager functions. Since

most function names are two char

acters long, you must be careful in

programs which use Sprite Manag

er not to define numeric arrays

which use the same names as are

used for these functions.

FG(n)

Returns the value — 1 if sprite n

(0-7) has collided with text charac

ters or other screen foreground ob

jects, or 0 if it has not. Each sprite

has a separate register, which re

mains set following a collision until

you use this function. Here's an

example:

IF FG(7) THEN:SOUND O:AN1M7,8,192,

194:OFF 7

JOY(H)

Returns the value 0 if the joystick

connected to the port specified by n

(1-2) is not currently being pushed

in any direction. When the stick is

pushed up, down, left, or right, the

function returns values of 1, 2, 4, or

8, respectively. The values are cu

mulative; for example, if the stick is

being pushed up and right simulta

neously, the value returned will be

9. If the fire button is pressed, 16

will be added to the direction value.

SP(71)

Returns the value —1 if sprite n

(0-7) has collided with any other

sprite, or 0 if it has not. Note that

the value indicates only whether a

particular sprite has hit another

sprite; it does not identify which

other sprite or sprites were in

volved in the collision. Each sprite

has a separate register, which re

mains set following a collision until

you use this function.

XP(n)

Returns a value in the range 0-511

representing the current horizontal

position of sprite « (0-7).

Here's an example:

IF XP(0)>300 THEN: OFF 0

YP<H>

Returns a value in the range 0-255

representing the current vertical

position of sprite n (0-7).

Remember that programs

using the special statements and

functions of Sprite Manager will

not run unless Sprite Manager has

first been loaded and activated.

See program listing on page 106. V

RAM Plus
Buck Childress

Add an extra 4K of RAM to BASIC with this utility, and your

programs can include more sprite data, music data, text, or

larger arrays. For the Commodore 64.

If you've ever run out of memory

when you're writing a program,

you know it's a frustrating expe

rience. Arrays, sprite definitions,

and large amounts of text can fill up

RAM all too quickly.

"RAM Plus," the short ma

chine language utility accompany

ing this article, offers a solution.

Using RAM Plus adds an extra 4096

bytes, and installing the program is

easy. Since the program is written

entirely in machine language, it

must be entered using the "MLX"

machine language entry program

found elsewhere in this issue.

When you run MLX, you'll be

asked for a starting address and an

ending address for the data you'll

be entering. The values for RAM

Plus are as follows:

Starting address:

Ending address:

9470

972F

When you've finished typing

in the program, be sure to save a

copy to tape or disk before leaving

MLX. To use RAM Plus, type LOAD

"filename?1,8,1 (tape users should

substitute ,1,1 for the ,8,1) where

filename is the name you used when

saving the program. After the pro

gram has loaded, type NEW and

press RETURN to reset important

memory pointers, then enter SYS

38000 to activate RAM Plus. If the

program has been installed correct

ly, you'll see the BASIC startup

message. However, notice that you

now have 43007 bytes free instead

of the usual 38911.

Remember that programs writ

ten to take advantage of the extra

RAM won't run unless RAM Plus

has been installed.

Press RESTORE or RUN/

STOP-RESTORE to disable RAM

Plus. The program will ask whether

you really want to exit RAM Plus. If

you do, press Y. Once RAM Plus

has been disabled, it cannot be

reenabled without resetting the

computer and reloading the pro

gram. The program uses locations

679-767 and 49152-53247, so it

can't be used with other utilities

that occupy these areas.

See program listing on page 704. a
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The waveform parameter speci
fies the shape of the sound wave. 
Use the value 0 to select a triangle 
waveform, 1 for sawtooth, 2 for 
pulse, or 3 for noise, The plllsewidtli 
parameter is meaningful on ly in 
conjunction with the pulse wave
form (waveform - 2). In that case, it 
specifies the duty cycle of the pulse 
(0-15). 
Here's an example: 
tOO SOUND 4,O,3,S,t,O,tS,S,t 
ltO FOR X- I TO 8:READ A:SOUND 

4,A:FOR DE - l TO 400:NEXT DE: 
NEXT X 

120 DATA 4:19I,4817,S401,5728,643O,72t7, 
8tOl ,8583 

130 SOUND 4,0,0,O:REM SOUND OFF 

Sprite Manager's Functions 
In addition to the statements above, 
Sprite Manager provides a valuable 
collection of functions. If you're un
familiar with the difference be
tween statements and functions, 
remember that statements cause ac
tions while functions return values, 
Functions appear on the right side 
of assignments, as in 
XI - XP(4) 

Functions can also be used in IF
THEN statements, as in 

IF XP(4»J43 THEN: MOVE 4, - 1tI,O 

The following list describes all 
the Sprite Manager functions. Since 
most function names are two char
acters long, you must be carefu l in 
programs which use Sprite Manag
er not to define numeric arrays 
which use the same names as are 
used for these functions. 
FGCn) 
Returns the value -1 if sprite n 
(0- 7) has collided with text charac
ters or other screen foreground ob
jects, or 0 if it has not. Each sprite 
has a separate register, which re
mains set following a collision until 
you use this function. Here's an 
example: 
IF FG(7) T HEN:SOUND 0:ANIM7,8,192, 

194:0FF 7 

JOYCn) 
Returns the value 0 if the joystick 
connected to the port specified by n 
(1-2) is not currently being pushed 
in any direction, When the stick is 
pushed up, down, leh, or right, the 
function returns values of 1, 2, 4, or 
8, respectively. The values are cu
mulative; for example, if the stick is 
being pushed up and right simulta
neously, the value returned will be 

RAM Plus 
Buck Childress 

Add all extra 4K of RAM to BASIC with this utility, alld your 
programs can illclllde more sprite data, music data, text, or 
larger arrays. For tile Commodore 64. 

If you've ever run out of memory 
when you're writing a program, 
you know it's a frustrating expe
rience . Arrays, sprite definitions, 
and large amounts of text can fill up 
RAM all too quickly. 

"RAM Plus," the short ma
chine language utility accompany
ing this article, offers a solution. 
Using RAM Plus adds an extra 4096 
bytes, and installing the program is 
easy. Since the program is written 
entirely in machine language, it 
must be entered using the "MLX" 

machine language entry program 
found elsewhere in thi s issue. 
When you run MLX, you' ll be 
asked for a starting address and an 
ending address for the data you' ll 
be entering. The va lues for RAM 
Plus are as follows: 

SI;arllng addrH': 9470 
Ending addrns: 912F 

When you've finished typing 
in the program, be sure to save a 
copy to tape or disk before leaving 
MLX, To use RAM Plus, type WAD 

9. If the fi re button is pressed, 16 
will be added to the direction value. 
SP(n) 
Returns the value - 1 if sprite /I 

(0- 7) has collided with any other 
sprite, or 0 if it has not. Note that 
the value indicates only whether a 
particular sprite has hit another 
sprite; it does not identify which 
other sprite or sprites were in 
volved in the collision. Each sprite 
has a separate register, which re
mains set following a collision until 
you use this function . 
XP(n) 
Returns a value in the range 0-511 
representing the current horizontal 
position of sprite /1 (0-7). 
Here's an example: 
IF XP(O»JOO THEN: OFF ° 
YP(n) 
Returns a value in the range 0-255 
representing the current vertical 
position of sprite /1 (0-7), 

Remember that programs 
using the special statements and 
functions of Sprite Manager will 
not run unless Sprite Manager has 
first been loaded and activated. 
See program listing a ll page 106. • 

"file/lame",S, 1 (tape users should 
substitute ,1,1 for the ,8,1) where 
filename is the name you used when 
saving the program. After the pro
gram has loaded, type NEW and 
press RETURN to reset important 
memory pointers, then enter SYS 
38000 to activate RAM Plus, If the 
program has been installed correct
ly, you' ll see the BASIC startup 
message. However, notice that you 
now have 43007 bytes free instead 
of the usual 38911, 

Remember that programs writ
ten to take advantage of the extra 
RAM won't run unless RAM Plus 
has been installed. 

Press RESTORE or RUN / 
STOP-RESTORE to disable RAM 
Plus. The program will ask whether 
you really want to exit RAM Plus, If 
you do, press Y. Once RAM Plus 
has been disabled, it cannot be 
reenabled without resetting the 
computer and reloading the pro
gram. The program uses locations 
679-767 and 49152- 53247, so it 
can 't be used with other utilities 
that occupy these areas. 
See program listing on page 104. • 
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CP/M PIP On The

Commodore 128

Richard Terry

PIP, one of the most commonly used CP/M commands, is best

known for its use as a file copier. But there's a lot more to this
command than meets the eye.

In this article we'll take a close look

at an extremely versatile CP/M

command: The Peripheral Inter

change Program, also known as PIP.

Let's start with a hands-on

demonstration. First, boot CP/M

by placing a CP/M disk in the drive

and turning on your computer.

When the system has finished load

ing, the prompt A> appears on the

screen.

There are two types of com

mands in CP/M—built-in and tran

sient. A built-in command is one

that doesn't need a program disk in

the drive to execute. There are six of

these: DIR, DIRSYS, ERASE, RE

NAME, TYPE, and USER. A tran

sient command is one which resides

on disk. Since PIP is a transient

command, you'll need the system

disk in the drive when you call it.

PIP can be used in two ways. If

you type the word PIP, the PIP.

COM program runs (you'll see its

prompt, the asterisk). To cancel PIP

and return to the A> prompt, press
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RETURN alone at the asterisk

prompt. If you type PIP with pa

rameters, PIP copies the specified

file or files and then returns control

to the system. If PIP is on the disk

in your drive, you can type:

PIP \\ottltiame.filetypc — A:

newname.filetype

If you're going to be using PIP

for a series of file moves, you can

save time by loading PIP without

parameters. Here's an example of

this method:

PIP

' k:otdiiame,filet\jpe— k:newname.filetyi>e

These two commands—the first

treating PIP as a command; the sec

ond, as a program—make a copy of

a file on your current disk.

Since it's always a good idea to

have backup copies of your disks,

our first exercise is to make a copy

of our CP/M 3.0 system disk. Use

the FORMAT command to format a

new disk and follow the instruc

tions to set up the boot tracks on the

newly formatted disk. When the

A> prompt appears, remove the for

matted disk, place the CP/M sys

tem disk in the drive, and type PIP.

If you have two drives, place the

formatted disk in drive B and type:

B:-A:CPM+ .SYS

B:-A:CCP.COM

If you have one drive, type:

E:-A:CPM+ .

E:-A:CCP.COM

Then put your backup disk in the

drive and type:

A:-E:CPM+ .SYS

A:-E:CCP.COM

This makes a new boot disk with

the CP/M operating system on it.

To copy all the files from the CP/M

master disk, use the following

command:

PIP B:-A:V (with two drives)

Or

PIP E:-AV (with one drive)

If you have one drive, swap disks

now, and type:

PIP A:EV

Commands for one drive differ

from commands for two drives only

in the designation of the drives. PIP

B means to drive B from drive A. PIP

E means to drive E from drive A.

CP/M PIP On The 
Commodore 128 

Richard Terry 

PIP, one of the most commonly used CP 1M commands, is best 
kllown for its use as a file copier. Bilt there's a fot more to this 
command tlum meets the eye. 

In this article we'll take a dose look 
at an extremely versatile CP 1M 
command : The Peripheral Inter
change Program, also known as PIP. 

Let 's star t with a hands-on 
demonstration. First, boot CP 1M 
by placing a CP 1M disk in the drive 
and turning on you r compute r. 
When the system has fmished load
ing, the prompt A> appears on the 
screen. 

There are two types of com
mands in CP 1M-built-in and tran
sient. A built-in command is one 
thai doesn't need a program disk in 
the drive to execute. There are six of 
these: DIR, OIRSYS, ERASE, RE
NAME, TYPE, and USER. A tran
sient command is one which resides 
on disk. Since PIP is a transient 
command, you' ll need the system 
disk in the drive when you call it. 

PIP can be used in two ways. If 
you type the word PIP, the PIP. 
COM program runs (you'll sec its 
prompt, the asterisk). To cancel PIP 
and return to the A> prompt, press 
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RETURN alone at the asterisk 
prompt. If you type PIP with pa
rameters, PIP copies the specified 
file or files and then returns control 
to the system. If PIP is on the disk 
in your drive, you can type: 
PIP A:oldrUlme.filttypt- A: 

"~I)tIamt·filttypt 

If you 're going to be using PIP 
for a series of file moves, you can 
save time by loading PIP without 
parameters. Here's an example of 
this method: 
PIP 
" A:old"ame .filttype-A :nnvnlllnt .filetYllt 

These two commands-the first 
treating PIP as a command; the sec
ond, as a program-make a copy of 
a file on your current disk. 

Since it's always a good idea to 
have backup copies of your disks, 
our fi rst exercise is to make a copy 
of our CP 1M 3.0 system disk. Use 
the FORMAT command to fonnat a 
new disk and follow the instruc
tions to set up the boot tracks on the 
newly formatted disk. When the 

A> prompt appears, remove the for
matted disk, place the CP 1M sys
tem disk in the drive, and type PIP. 
If you have two drives, place the 
fonnatted disk in drive 6 and type: 
B:-A:CPM+.SYS 
B: - A:CCP.COM 

If you have one drive, type: 
E:-A:CPM+.SVS 
E:-A:CCP.COM 

Then put your backup disk in the 
drive and type: 
A:-E:CPM+ .SYS 
A:-E:CCP.COM 

This makes a new boot disk with 
the CP 1M operating system on it. 
To copy all the files from the CP 1M 
master disk, use the following 
command: 
PIP B: - A: "," (with two drives) 

0' 

PIP E: - A"." (with one drive) 

If you have one drive, swap disks 
now, and type: 
PIP A:P," 

Commands for one drive differ 
from commands for two drives only 
in the designation of the drives. PIP 
B means to drive B from drive A. PIP 
E means to drive E from drive A. 



Drive E—a simulated disk drive in

memory—is referred to as a virtual

drive. From now on we'll look at

the two drive commands.

As PIP copies a file, it displays

its filename on the screen. When it

has finished, the A> prompt reap

pears. If you have a 1571 drive, turn

over the original disk and copy the

utility files with B: = A:".*. Now

you have all of the system files on

one disk. The asterisk (•) is known

as a wild card and can be used to se

lect more than one file. If you want

ed to copy all of your text files to

one disk, you could use B=A:*.TXT.

To copy all files beginning with the

letter B, use B=A:B'.*. The ques

tion mark (?) is also a wild card.

While * can stand for a group of let

ters, a ? stands for a single letter. To

cancel PIP when you've finished,

press CTRL-C or RETURN.

Among the many options avail

able within PIP is the Verify option.

After copying the file, the system

reads and compares it to the origi

nal file. Its syntax is B:«A:V[V],

Note that these are brackets, not

parentheses. On the 128 keyboard,

the brackets are found in the

SHIFTed positions of the colon (:)

and semicolon (;) keys. Also use [R]

if the disk contains system files that

you want to copy. The command

B: = A:V[VR] copies all files from

the disk in drive A to the disk in

drive B and verifies each copy. With

PIP loaded into memory, you can

change disks before entering the

copy commands.

More Than Copying
PIP has many other uses besides

copying files. You can concatenate

files {join them together)—for

example:

BOOK.TXT=CHP1.TXT[V],

CHP2.TXT[V 1,CHP3.TXT[V]

This copies the text files CHP1,

CHP2, CHP3 into one file named

BOOK.TXT. To create the book file

on another disk, enter:

B:BOOK.TXT-A:CHP1TXT[ V],

A:CHP2.TXT(VJ,A:CHP3.TXTJ V]

This does the same thing as the pre

vious command except that it puts

the new file on the disk in drive B.

It may take a long time to copy

all the files on a disk, so PIP has an

option that allows you to make back

up copies of only the files which

have been altered since the last

copy. When you alter a file, CP/M

sets a flag in the file, known as the

archive flag. Use B: = A:*.TXT[AV]

(A stands for archive; V stands for

verify). This creates backups of all

the text files that have been

changed on the disk. After each file

is copied, it is verified and the ar

chive flag is reset. You can see the

current status of your files by typ

ing DIR[FULL]. You'll see arcv in

the attribute column if a file needs

to be backed up. The echo parame

ter lets you see a file as it is being

copied. The echo command is en

tered like this:

B:BOOK.TXT.-A:BOOK1.TXT[E1.

The file BOOK1.TXT will be dis

played on the screen as it is being

copied to the disk in drive B as

BOOK.TXT.

PIP can also be used to display

and print files. To display a file on

your screen, type PIP CON:= A:

BOOK.TXT. CON is the device

name for the console keyboard.

This works like the TYPE com

mand, but PIP is more versatile.

The keyword LST can also be used

to print a file. Enter LST: = A:

BOOK.TXT, This will also print a

file just as it is. Enter PRN:= A:

BOOK.TXT. PRN is a special key

word that configures the printer to

print sequential line numbers, set

ting the tab to eight columns, and

creating a form feed every 60 lines.

Here's a list of the options available

with LST:

N Adds line numbers lo listing.

U Prints the listing entirely in

uppercase.

L Prints the listing entirely in

lowercase.

F Removes any form feeds.

Pn Form feed is executed every n lines.

Trt Tabs are set for every n columns.

You can use these options in combi

nation with others. For example,

you may want to print a file in all

uppercase letters with a form feed

every 55 lines and filter out any

form feeds embedded in the file.

The command would look like this:

LST: = A:BOOK.TXT[UP55F]. A

file printed with LST: = A:

BOOK.TXT[1.T5] would print in

lowercase with tabs set for every

five columns.

Following is a list of possible

PIP commands; with descriptions:

PIP Commands

PIPB:'-A:BOOK.TXT

Copy a file !o the disk in B from the disk in drive A.

PIPB:-A:'.*

Copy all files on the disk in drive A to the disk in drive B.

PIP B: = A:\'IV]

Copy all files and verify them.

PIP B: = A:*.TXT

Copy all text files from the disk in drive A to the one in drive B.

Copy all files named BOOK from the disk in drive A to the one in drive B.

PIP B:-A:V|VR1

Copy all files and system files from drive A to drive B, and verify the files as they are

copied,

PIPB:BIGFILE.TXT-CHPT1.TXT[V],CHP2.TXT[V],CHPT3.TXT[V]

Merge several files into one large file.

PIPB: = A:'.TXT[AV]

Copy (back up) altered text files.

PIP B:BOOK.TXT-BOOK1.TXT[E]

Copy thetcxt file named BOOK!, giving the new file Ihe name BOOK and displaying

the file on the screen as it is copied.

PIP CON:-A:BOOK.TXT

Display the text file named BOOK on the screen.

PIP LST:™A:BOOK.TXT

Print the text file named BOOK on the printer.

PIP PRN:-A:BOOK.TXT

Print the specified file with default parameters.

Options of the LST command:

PIP LST:-A:BOOK.TXT[NUFP50T10]

Print Ihe specified file wilh line numbers (N) in uppercase (U); filter form feeds (F); set

page length to 50 (P50); set tabs to 10 (T10).

PIP LST:-A:BOOK.TXT|NLFP50T10]

Print the file as above except in lowercase.
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Drive E-a simulated disk drive in 
memory-is referred to as a virtual 
drive. From now on we'll look at 
the two drive commands. 

As PfP copies a file, it displays 
its filename on the screen. When it 
has finished, the A> prompt reap
pears. 1f you have a 1571 drive, tum 
over the original disk and copy the 
utility files with B: - A:· .· . Now 
you have all of the system files on 
one disk. The asterisk (. ) is known 
as a wild card and can be used to se
lect more than one file. lf you want
ed to copy all of your text files to 
one disk, you could use B- A: ' .TXT. 
To copy all files beginning with the 
leiter B, use B- A:B·.· . The ques
tion mark (?) is also a wild card. 
Whi.le • can stand for a group of let
ters, a ? stands for a single letter. To 
cancel PIP when you've finished, 
press CTRL·C or RETURN. 

Among the many options avail
able within PIP is the Verify option. 
After copying the file, the system 
reads and compares it to the origi
nal file . Its syntax is B:-A:· .· [V). 
Note that these are brackets, not 
parentheses. On the 128 keyboard, 
the brackets a re fou nd in the 
SHIFTed positions of the colon (:) 
and semicolon (;) keys. Also use IRJ 
if the disk contains system files that 
you want to copy. The command 
B: - A:·.·[VR] copies all files from 
the disk in drive A to the disk in 
drive B and verifies each copy. With 
PIP loaded into memory, you can 
change disks before entering the 
copy commands. 

More Than Copying 
PIP has many other uses besides 
copying files. You can concatenate 
fil es (join them toget her)-for 
example: 
BOOK.TXT-CHPl .TXTl v~ 
CHP2.TXTIV~CHPJ.TXT( V ) 

This copies the text fil es CH Pl , 
CHP2, CHP3 into one file named 
BOOJ<.TXT. To create the book file 
on another disk, enter: 
B :BOOK.TXT-A:CHPl .TXT(V~ 

A:CHP2.TXT( V ~ A:CHPJ.TXTf V I 

This does the same thing as the pre
vious command except that it puts 
the new file on the disk in drive B. 

It may take a long time to copy 
all the files on a disk, so PIP has an 
option that allows you to make back
up copies of only the files which 
have been altered since the las t 
copy. When you alter a fil e, CP 1M 

sets a flag in the file, known as the 
archive flag. Use B: - A:·.TXT[AV ] 
(A stands for archive; V stands for 
verify). This creates backups of all 
the t ext files that hav e been 
changed on the disk. After each file 
is copied, it is verified and the ar
chive flag is reset. You can see the 
current status of your files by typ
ing DlR[FULL). You'll see arro in 
the attribute column if a file needs 
to be backed up. The echo parame· 
ter lets you see a file as it is being 
copied. The echo command is en· 
tered like this: 

B:BOOK.TXT.-A:BOOK1.TXTfEJ, 

The file BOOKl.TXT will be dis
played on the screen as it is bcing 
copied to the disk in drive B as 
BOOK.TXT. 

PIP can also be used to display 
and print files. To display a file on 
your screen, type PIP CON: - A: 
BOO K.TXT . CON is the de vice 
name for the console keyboard . 
This works like the TYPE com
mand, but PIP is more versatile. 
The keyword LST can also be used 
to print a file. Ente r LST: - A: 

PIP Comman ds 
PIP B: - A:BOOK.TXT 

BOOK.TXT. This will also print a 
file just as it is. Enter PRN:-A: 
BOOK.TXT. PRN is a special key
word that configures the printer to 
print sequential line numbers, set
ting the tab to eight columns, and 
creating a fonn feed every 60 lines. 
Here's a list of the options available 
with LST: 
N Add. line numbers to listing. 
U Print. the I1.sling entirely In 

uppercue. 
L Print. the lI.tlng enli~ly In 

lowcrcue. 
F RemovCJ any form feed •. 
Pn Form feed i. executed every n linel. 
Tn Tab. are .et for every n column,. 

You can use these options in combi
nation with others. For example, 
you may want to print a file in all 
uppercase lettcrs with a fonn feed 
every 55 lines and filter out any 
form feeds embedded in the file . 
The command would look like this: 
LST, - A,BOOK.TXT[UP55F[. A 
file printed with LST:=-A: 
BOOK.TXTlLT51 wou ld print in 
lowercase with tabs set for every 
fi ve columns. 

Following is a list of possible 
PIP commands with descriptions: 

Copy a file :0 the disk in B from the disk in drive A. 

PIP B:-A:"." 
Copy all files on the disk in drive A to the disk In drive 8. 

PIP 8:-A:"."[V) 
Copy all files and verify them. 

PIP B:-A:".TXT 
Copy aU text files from Ihe disk In drive A to the one in drive 8. 

PIP B: - A:BOOK." 
Copy all files named BOOK from the d isk in drive A 10 the one In drive B. 

PIP B: - A:"."fVR) 
Copy all files and syslem files from drive A to drive B, and verify the files as they are 
copied. 

PIP B:B IGFILE.TXT-CHPT1.TXTIV~CHP2.TXTI V~CHPTJ.TXTIV] 
Merge several files into one large file . 

PIP B:-A:· .TXTIAVI 
Copy (back up) altered text files. 

PIP B:BOOK.TXT - BOOKl.TXT(EI 
Copy the text file named BOOKl. giving the new file the name BOOK and displaying 
the file on Ihe screen as it Is copied. 

PIP CON: - A:BOOK.TXT 
Display the text file named BOOK on the screen. 

PIP LST:- A:BOOK.TXT 
Print the text file named BOOK on the printer. 

PIP PRN:-A:BOOK.TXT 
Print the specified file with default parameten. 

Options of the 15T command: 

PIP LST: - A:BOOK.TXTfNUFPSOTlO] 
Printlhe specified file wllh line numbers (N) in uppercase (U); filter form feeds (F); set 
page lcngth to 50 (P50); sellabs to 10 (TlO). 

PIP LST: - A:BOOK.TXTINLFPSOTtO! 
Prinl Ihe fil e as abovc excepl In lowercase. • 
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Custom Keys
Amy Galtman

This pair of utility programs lets you redefine the Commodore

64's keyboard. You can easily change a single key or the whole

keyboard. And when you've found the perfect arrangement, you

can save it to disk or tape for later use.

If you've ever wanted to change

your 64's keyboard around, you'll

enjoy using the two Custom Keys

programs. You can try a Dvorak or

alphabetic arrangement, or invent

your own. There are other possibili

ties, too. You could put several

commonly used keys on the bottom

row to make it easy for children to

access the keyboard.

Custom Keys consists of two

programs. The first, "Custom Keys

Creator," lets you change the key

board and save your definitions to

tape or disk. The second, "Custom

Keys Loader," lets you load any of

the keyboard definitions that

you've saved.

Using The Programs
First, type in Program 1, Custom

Keys Creator. Since it's written in

machine language, you'll need to

enter it with the "MLX" machine

language entry program found else

where in this issue. When MLX asks

for starting and ending addresses,

reply with the following values:

Starting address: COOO

Ending address: C1EF

For a version that saves keyboard

definitions to tape instead of disk,

substitute the following line when

entering the data:

C1C0:6D C0 A9 01 A2 01 A0 01 CB

When you've finished entering the

program, save a copy to tape or disk

before you exit from MLX.

The second program, Custom

Keys Loader, is also written in ma

chine language. Run MLX again,

this time using these addresses:

Stalling Address: CF05

Ending Address: CFE4

For a version that loads keyboard

definitions from tape instead of
disk, substitute the following line

88 COMPUTE!! Gazette Marcfi 1987

when entering the data:

CP5DICB 36 CF A9 01 A2 01 A0 Bll

When you've finished entering this

program, save it with a filename

different from the one you used for

the first program.

Adding Dvorak
The Commodore 64's keyboard lay

out is derived from the standard

typewriter arrangement, known as

qwerty—from the leftmost six keys

in the upper row of letters. However,

alternative layouts are sometimes

used. One of the most common of

these is the Dvorak keyboard,

named for its developer, August

Dvorak. Advocates of this arrange

ment claim that it allows faster and

easier typing of the English lan

guage. Here's a diagram of the

Dvorak layout:

/,.PYFCCRL; =

AOEUIDHTNS-

'QJKXBMWVZ

As an example of using Cus

tom Keys, redefine your keyboard

for the Dvorak arrangement. First,

load and activate your copy of Cus

tom Keys Creator. Use a statement

of the form LOAD"filename",8,1,
(where filename is the name you

used when you saved the data from

Program 1). Tape users should sub

stitute ,1,1 for the ,8,1. After the

program has been loaded from disk

or tape, type NEW and press RE

TURN to reset important memory

pointers; then enter SYS 49152 to

activate the Creator program. You

should see the following message

on the screen:

THE KEY MARKED -?-

Here, the program is asking which

key you would like to change. Since

you'll be redefining all of the keys,

start with the Q key. Press Q. Now

you'll see this message:

THE KEY MARKED -Q- SHOULD

REPRESENT THE CHARACTER: -?-

Since the / key in the Dvorak ar

rangement occupies the same posi

tion as the Q key in the qwerty

arrangement, press /. Continue

with the definitions, changing the

W key to a comma, the E key to a

period, and so on.

When you've changed the def

initions of all the keys, press CTRL-

Q to quit. You'll be asked if you

want to save your new keyboard

set. Answer Y for yes. The program

then asks for a filename. Type

DVORAK. Your key definitions will

be saved on disk or tape.

You should be aware that your

new keyboard definitions become

active as soon as you select the Quit

option. Thus, if you redefine the Y

key and fail to create a new Y, you'll

be unable to answer Y to the save

prompt, and thus will be unable to

save your keyboard definitions.

Of course, when you tum your

computer off or press RUN/STOP-

RESTORE, your definitions are lost.

To regain them, use Program 2,

Custom Keys Loader. Use a com

mand of the form LOAD"file

name",8,1, (where filename is the

name you used when you saved the

data from Program 2). Tape users

should substitute ,1,1 for the ,8,1.

When the load is complete, type

NEW and press RETURN to reset

important memory pointers; then

type SYS 53047 to activate the

Loader program. When asked for a

filename, type DVORAK. Your def

initions load in and are automati

cally put into effect.

Key Combinations And
Function Keys

Custom Keys Creator allows you to

redefine all the keys, including

SHIFT combinations, Commodore-

key combinations, and function

keys. Be careful to define all the

keys you need: For example, don't

define the L key to be an S without

defining another key to be an L—

unless you're sure you're not going

to need an L.

The Custom Keys programs

move both BASIC and the operat

ing system into the RAM below the

ROMs, so you can't use your key

board definitions with other pro

grams which use this RAM.

See program listings on page 104. •

Custom Keys 
Amy Gallman 

This pair of utility programs lets you redefine the Commodore 
64'5 keyboard, You can easily change a single key or tile whole 
keyboard. And when you've found the perfect arrangement, you 
cafl save it to disk or tape for later use. 

If you've ever wanted to change 
your 64 's keyboard around, you 'll 
enjoy using the two Custom Keys 
programs. You can try a Dvorak or 
alphabetic arrangement, or invent 
your own. There arc other possibili 
ties, too. You co uld pul seve ra: 
commonly used keys on the bottom 
row to make it easy for children to 
access the keyboard. 

Custom Keys consists of two 
programs. The first, "Custom Keys 
Creator," lets you change the key
boa rd and save your definitions to 
tape or disk. The second, "Custom 
Keys Loader," lets you load any of 
the keyboard definitions that 
you've saved. 

Using The Programs 
First, type in Program I, Custom 
Keys Creator. Since it 's written in 
machine language, you' ll need to 
enter it with the " MLX" machine 
language entry program found else· 
where in this issue. When MLX asks 
fo r starting and endi ng addresses, 
reply with the following values: 
Slotrtlng addreu: COOO 
Ending addrUI: C1 Ef 

For a version that saves keyboard 
definitions to tape instead of disk, 
substitute the following line when 
entering the data: 

CICO: 6D co A9 01 A2 01 AO 01 CB 

When you 've finished entering the 
program, save a copy to tape or disk 
before you exit from MLX. 

The second program, Custom 
Keys Loader, is also written in ma· 
chine language. Run MLX again, 
this time using these addresses: 
Slotrtlng Addren: CFOS 
Ending Addr",: CFE4 

For a version that loads keyboard 
d~finitions from tap e instead of 
diSk, substitute the following line 
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when entering the data: 

CF SD : CE 36 CF A9 Ol "2 0 l AO Btl 

When you've fini shed entering this 
program, save it with a filename 
d ifferen t from the one you used for 
the first program. 

Adding Dvorak 
The Commodore 64's keyboard lay
out is derived from the standard 
typewriter arrangement, known as 
qwerty-from the leftmost six keys 
in the upper row of letters. However, 
altemative layouts are sometimes 
used. One of the most common of 
these is th e Dvorak keyboa rd , 
named for its developer, August 
Dvorak. Advocates o f this arrange
ment claim that it allows faste r and 
easier typing of the English lan
guage. Here ' s a diagram of the 
Dvorak layout: 

j,. PY FGCRL; 

AOEUIDHTNS

' QJKXBMWVZ 

As an example of using Cus
tom Keys, redefine your keyboard 
for the Dvorak arrangement. First, 
load and activate your copy of Cus· 
tom Keys Creator. Use a statement 
of the form LOAD"filename",8,I , 
(where file"ame is the name you 
used when you saved the data from 
Program 1). Tape users should sub
stitu te ,1,1 for the ,8, 1. After the 
p rogram has been loaded from disk 
or tape, type NEW and press RE· 
TURN to reset important memory 
pointers; then enter SVS 49152 to 
activate the Creator program. Vou 
should see the following message 
on the screen: 
THE KEY MARKED -1-

Here, the program is asking which 
key you wou ld like to change. Since 
you'll be redefining all of the keys, 
start with the Q key. Press Q. Now 

you'll see this message: 
THE KEY MARKED -Q- SHOULD 

REPRESENT THE CHARACTER: -7-

Since the I key in the Dvorak ar
rangement occupies the same posi· 
tion as the Q key in the qwerty 
ar rangeme nt, press I . Continue 
with the definitions, changing the 
W key to a comma, the E key to a 
period, and so on. 

When you've changed the def
initions of all the keys, press CTRL· 
Q to quit. You' ll be asked if you 
want to save your new keyboard 
set. Answer Y for yes. The program 
then asks for a filename. Type 
DVORAK. Your key definitions will 
be saved on disk or tape. 

Vou should be aware that your 
new keyboard definitions become 
active as soon as you select the Quit 
option. Thus, if you redefine the Y 
key and fail to create a new Y, you'll 
be unable to answer Y to the save 
prompt, and thus will be unable to 
save your keyboard definitions. 

Of course, when you tum your 
computer off or press RUN/ STOP
RESTORE, your definitions are lost. 
To regain them, use Program 2, 
Custom Keys Loader. Use a com
mand of the fo rm LOAD"file· 
"ame",8,I , (where filename is the 
name you used when you saved the 
data from Program 2). Tape users 
should substitute ,1,1 for the ,8,1. 
When the load is complete, type 
NEW and press RETURN to reset 
important memory pointers; then 
type SVS 53047 to activate the 
Loader program. When asked for a 
fil ename, type DVORAK. Your def
initions load in and are automati
cally put into effect. 

Key Combinations And 
Function Keys 
Custom Keys Creator allows you to 
redefine all the keys, including 
SHIFT combinations, Commodore
key combinations, and funct ion 
keys. Be careful to define all the 
keys you need: For example, don't 
define the L key to be an S without 
defining another key to be an L
unless you're sure you're not going 
to need an L. 

The Custom Keys p rog rams 
move both BASIC and the operat
ing system into the RAM below the 
ROMs, so you can't use your key
board definitions with other pro
grams which use this RAM. 
See program listiugs 011 page 104 . • 



ROM Enhancer
Joseph T. Heaverin

You'll be amazed at how much BASIC 2.0 is improved with

this short machine language program. Although it's especially

useful for disk users, it also has many enhancements that tape

users will enjoy. For the Commodore 64.

Did you ever wish that BASIC was

just a little different? For instance,

wouldn't it be handy if you could

just type LOAD'TROGRAM" in

stead of LOAD'TROGRAM",8?

And wouldn't it be easier to read if

FRE(O) always returned positive

numbers? I made a long wish list

and used it to create a modified

BASIC: "ROM Enhancer." Here are

the changes made to BASIC:

• LOAD, SAVE, and VERIFY all de

fault to disk instead of tape. Just

type one of these commands fol

lowed by the filename in quotation

marks. (Tape users must use

LOAD"filename",I, SAVE"file

name",I, and VERIFY"/fieHame",l

instead of L0AD"/i7ewflme", SAVE-

"filename", and VERIFY"filename",
which are now considered to be

commands to the disk drive.)

• INPUT no longer inserts a ques

tion mark and a space on the screen

after the prompt.

• The error messages EXTRA IG

NORED and REDO FROM START

hava been removed.

• GOTO and GOSUB may be fol

lowed by a variable or expression.

For example, 10 GOTO A'10 + 1000

is now a legal BASIC program line.

This is especially useful for named

subroutines, as the following ex

ample shows:

10 MOVE = 1000:SHOOT= 2M0:SCORE-

3000

20 GOSUB MOVE

30 GOSUB SHOOT

40 GOSUB SCORE

50 GOTO 20

(Of course, this program segment

assumes the existence of subrou

tines at lines 1000, 2000, and 3000.)

■ RESTORE may be followed by a

line number, variable, or expres

sion. This makes it easy to READ

data beginning at any program line.

• THEN is no longer needed after an

IF when you use PRINT or GOSUB.

(You can now type IF A<4 PRINT

A.)

■ When you try to find the ASCII

value of an empty string (with BA-

SIC's ASC function), you get 0 in

stead of an ILLEGAL QUANTITY

error message.

• FRE always returns a positive

number, which is the number of

available bytes.

• RUN can be followed by a file

name to load and run a program—

for example: RUN"GAME".

■ When numbers are printed, they

are separated by spaces instead of

cursor-rights. (This is important

when the screen is already cluttered

with characters.)

• RUN/STOP-RESTORE resets both

pointers to the screen. This means

that if you change the memory lo

cation of your screen and then press

RUN/STOP-RESTORE, you'll be

able to see what you're typing.

• PRINT CHR$(15) or CTRL-0

switches to uppercase mode even

when the SHIFT-Commodore key

combination is disabled.

I changed BASIC by copying it

from ROM to RAM and making cer

tain code replacements or patches.

Of course, no software makes a per

manent change, but once loaded.

ROM Enhancer is in place until the

power is turned off. RUN/STOP-

RESTORE has no effect on ROM

Enhancer.

Since ROM Enhancer is written

entirely in machine language, you'll

need to use "MLX," the machine

language entry program found else

where in this issue, to type it in. Be

sure to read the instructions for

using MLX before you begin enter

ing the data for ROM Enhancer.

When you run MLX, you'll be asked

for the starting and ending address

es for the data you'll be entering.

Answer with these values:

Starring address: C0O0

Ending address: C1AF

When you've finished typing in all

the data, be sure to save a copy

before leaving MLX.

To use ROM Enhancer, type

LOAD"filename.",8,1. (For filename,

substitute the name you used when

you saved the program. Tape users

should substitute ,1,1 for the ,8,1.)

Activate ROM Enhancer by typing

SYS 49152. When the READY

prompt appears, BASIC has been

modified.

Don't activate ROM Enhancer

more than once. If you're not sure

whether it's active, type ?ASC(" ").

If the computer responds with a 0

instead of an error message, ROM

Enhancer is resident. Activating the

program twice could cause the

computer to lock up.

Also, be aware that any pro

grams you write while ROM En

hancer is activated won't work

properly in standard BASIC 2.0 if

the programs take advantage of the

special behavior of those state

ments modified by ROM Enhancer.

So remember to always load and

activate ROM Enhancer before

loading these programs.

Sec program listing on page 110. 9
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ROM Enhancer 
Joseph T. Heaverin 

You'll be amazed at how milch BASIC 2.0 is improved with 
this short machine language program. Although it's especially 
useful for disk llsers, it also has many enhancements that tape 
users will e1/joy. For the Commodore 64. 

Did you ever wish that BASIC was 
just a little d ifferent? For instance, 
wouldn't it be handy if you could 
just type LOAO"PROGRAM" in
stead of LOAD"P ROGRAM" ,8? 
And wouldn't it be easier to read if 
FRE(O) always returned pos itive 
numbers? I made a long wish list 
and used it to create a modified 
BASIC: "ROM Enhancer," Here are 
the changes made to BASIC: 

• LOAD, SAVE, and VERIFY all de
fault to disk instead of tape. Just 
type onc of these commands ~ol
lowed by the filename in quotation 
marks. (Tape u se rs must use 
LOAD"filename", l, SAVE"file· 
flame",}, and VERIFY"filefwme",1 
instead of LDAD"filena me", SAVE· 
"Ii/wame", and VERIFY"filcllamc", 
which are now considered to be 
commands to the disk drive.) 
• INPUT no longer inserts a ques
tion mark and a space on the screen 
after the prompt. 
• The error messages EXTRA IG
NORED and REDO FROM START 
have been removed. 
• GOTO and GOSU B may be fol 
lowed by a variable or expression. 
For example, 10 GOTO NIO+ 1000 
is now a legal BASIC program line. 
This is especially useful for named 
subroutines, as the following ex
ample shows: 

10 MOVE - 1OOO:SHOOT - 2000:SCORE-
3000 

20 GOSUB MOVE 
30 GOSUB SHOOT 
40 GOSUB SCORE 
50 GOTO 20 

(Of course, this program segment 

assumes the existence of subrou
tines at lines 1000, 2000, and 3000.) 
• RESTORE may be followed by a 
line number, variable, or expres
sion. This makes it easy to READ 
data beginning al any program line. 
• THEN is no longer needed after an 
IF when you use PRINT or GOSUB. 
(You can now type IF A<4 PRINT 
A.) 
• When you try to find the ASCII 
value of an empty string (with BA
SIC's ASC function), you get 0 in
stead of an ILLEGAL QUANTITY 
error message. 
• FRE always returns a positive 
number, which is the number of 
available bytes. 
• RUN can be followed by a file
name to load and run a program
for example: RUN"GAME". 
• When numbers are printed, they 
are separated by spaces instead of 
cursor-righ ts. (This is important 
when the screen is already cluttered 
with characters.) 
• RUN/STOP-RESTORE resets both 
pointers \0 the screen . This means 
thai if you change the memory lo
cation of your screen and then press 
RUN/STOP-RESTORE, you'll be 
able to see what you're typing. 

• PRINT CHR$(15) or CTR L-O 
switches to uppercase mode even 
when the SHIFT-Commodore key 
combination is disabled. 

I changed BASIC by copying it 
from ROM to RAM and making cer
tain code replacements or patches. 
Of course, no software makes a per
manent change, but once loaded , 

ROM Enhancer is in place until the 
power is turned off. RUN/STOP
RESTORE has no effect on ROM 
Enhancer. 

Since ROM Enhancer is written 
entirely in machine language. you' ll 
need to use "MLX," the machine 
language entry program found else
where in this issue, to type it in. Be 
sure to read the instructions for 
using MLX before you begin enter
ing the data for ROM Enhancer. 
When you run MLX, you'll be asked 
for the starting and ending address
es for the data you' ll be entering. 
Answer with these values: 
Siming ;address: COOO 
Ending ;a ddres~: Cl AF 

When you've finished typing in all 
the data, be sure to save a copy 
before leaving MLX. 

To use ROM Enhancer, type 
LOAD"fi/erlame",8, 1. (For fileflame, 
substitute the name you used when 
you saved the program. Tape users 
should substitute ,1,1 for the ,8, 1.) 
Activa te ROM Enhancer by typing 
SYS 49152. When the READY 
prompt appears, BASIC has been 
modified. 

Don't activate ROM Enhancer 
more than once. If you're not sure 
whether it's active, type ?ASC(" "). 
If the computer responds with a 0 
instead of an error message, ROM 
Enhancer is resident. Activating the 
program twice co uld cause t he 
computer to lock up. 

Also, be aware that any pro
grams you write while ROM En
hancer is activated won't work 
properly in standa rd BASIC 2.0 if 
the programs take advantage of the 
specia l behavior of those sta te
ments modified by ROM Enhancer. 
So remember to always load and 
act ivate ROM Enhancer before 
loading these programs. 
See program listing 0 11 page 110 .• 
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128 Partitioner

Shawn Smith

Turn your 128 into four indepen

dent computers with this short

machine language program. You

can load as many as four BASIC

programs into memory at once.

Also included are merging and

autorun features.

Ever since the days of the first PET

and CBM computers, Commodore

owners have been segmenting the

memory of their computers by ma

nipulating BASIC'S pointers. Now,

you can do the same with your 128

with "128 Partitioner."

There are several applications

for this program. After splitting

memory into four pieces, you could

load a different program into each

of the partitions and easily switch

between them. Partitioner also

makes it simple to transfer lines

from one program to another, and

offers an automatic run feature.

Partitioner is written in ma

chine language, but you don't need

to know machine language to use it.

The program is in the form of a

BASIC loader. Since there are many

DATA statements which require ac

curate typing, use "The Automatic

Proofreader" program found else

where in this issue. When you've

finished typing in the program, be

sure to save a copy to disk or tape

before running it. Now load the

program with a statement of the

form LOAD"PARTITIONER",8
(use ,1 if you're using tape instead

of disk). Substitute the name you

used when you saved the program.

To use Partitioner, type RUN.

Once the program has installed the

machine language part of itself, the

BASIC program is erased. There

fore, be sure that you've saved a

copy of the program before you run

it. When the cursor appears on the

screen, you're in partition 1. Type

PRINT FRE{0) and you'll see that
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you have about 16K of memory free

for BASIC programming. The first

three partitions have 16K free and

the fourth has 8K. To go to any par

tition, type SYS 6555,*, where x

represents the number of the parti

tion that you wish to enter. Re

member, partitions are numbered

from 1 to 4. If you ever lose track of

what partition you're in, type

PRINT PEEK(6655) to display the

current partition number.

Moving Lines
Let's see how we can use Partition

er to merge lines from one program

to another. First, type SYS 6555,1 to

enter partition 1, then type in the

following short program:

10 PRINT N

20N-N+ I

30 GOTO 10

Run this program to see what it

does—you'll have to press the

RUN/STOP key to halt it. Now,

enter SYS 6555,2 to switch to parti

tion 2; then type in this program:

15 PRINT M

25M=M-1

35 GOTO IS

Run this program. Now we'll merge

the lines from partition 2 into the

program in partition 1. Make sure

you're still in partition 2—use

PRINT PEEK(6655) if you're not

certain. Type LIST. Now type SYS

6555,1 to go back to partition 1. Use

the cursor keys to move up to line

15 on the screen and press RE

TURN three times to enter the lines

into the program. Type LIST to see

the merged program.

Automatic Run Feature
Partition 4 has an automatic run

feature. When you type SYS

6555,4, the program in partition 4

runs automatically. You can tum

this feature off, if you like, or add it

to the other partitions. To turn

autorun on for any of the other par

titions, type POKE 6647 + x,l

(where x is the partition number).

To tum autorun off for any parti

tion, type POKE 6647 + x,0.

Programs that use the

GRAPHIC command are likely to

cause trouble if they don't deallo

cate the 10K screen area when they

are through. If you use programs

with the GRAPHIC command, be

sure that the program performs a

GRAPHIC CLR command before

returning control to BASIC.

See program listing on page 103. O

All programs

listed in

this magazine

are available

on the

GAZETTE

Disk.

See

elsewhere

in this issue

for details.

--~~~~~~~Q~--------~---(fJ@1J:!l@fl rn5&®D© 128 Partitioner 

Shawn Smith 

Tum your 128 into four it/depe,,· 
de"t computers with this s /lOrt 
machine language progrant. You 
cat' load as nlany as fOUT BASIC 
programs into memory at once. 
Also included are merging and 
autorun /eatllres. 

Ever since the days of the first PET 
and CBM computers, Commodore 
owners have been segmenting the 
memory of their computers by ma
nipulating BASIC's pointers. Now, 
you can do the same with your 128 
with "128 Partitioner," 

There are several applications 
for this program. After splitting 
memory into four pieces, you could 
load a different program into each 
of the partitions and easily switch 
between them. Partitioner a lso 
makes it simple to tra nsfer lines 
from one program to another, and 
offers an automatic run feature. 

Partitioner is written in ma
chine language, but you don't need 
to know machine language to use it. 
The program is in the form of a 
BASIC loader. Since there are many 
DATA statements which require ac
curate typing, use "The Automatic 
Proofreader" program found else
where in this issue. When you've 
finished typing in the program, be 
sure to save a copy to disk or tape 
before running it. Now load the 
program with a statement of the 
form LOAD" PARTITIONER",S 
(use ,1 if you're using tape instead 
of disk). Substitute the name you 
used when you saved the program. 

To use Partitioner, type RUN. 
Once the program has installed the 
machine language part of itself, the 
BASIC program is erased. There
fore, be sure that you've saved a 
copy of the program before you run 
it. When the cursor appears on the 
screen, you're in partition 1. Type 
PRINT FRE(O) and you'll see that 
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you have about 16K of memory free 
for BASIC programming. The first 
th ree partitions have 16K free and 
the fourth has SK. To go to any par
tition, type SYS 6555,x, where x 
represents the number of the parti
tion that you wish to enter. Re
member, partitions are numbered 
from 1 to 4. If you ever lose track of 
what partit ion you're in , type 
PRINT PEEK(6655) to display the 
current partition number. 

Moving Lines 
Let's see how we can use Partition
er to merge lines from one program 
to another. First, type SYS 6555,1 to 
enter partition 1, then type in the 
following short program: 
10 PRINT N 
20 N - N+l 
30 GOTO 10 

Run this program to see what it 
does-you'll have to press the 
RUN/STOP key to halt it. Now, 
enter SYS 6555,2 10 switch to parti
tion 2; then type in this program: 
15 PRINT M 
25 M- M-l 
35 GOTa 15 

Run this program. Now we'll merge 
the lines from partition 2 into the 
program in partition 1. Make sure 
you' re st ill in partition 2-use 
PRINT PEEK(6655) if you're not 
certain. Type LIST. Now type SYS 
6555,1 to go back to partition 1. Use 
the cursor keys to move up to line 
15 on the screen and press RE
TURN three times to enter the lines 
into the program. Type LIST to see 
the merged program. 

Automatic Run feature 
Partition 4 has an automatic run 
feature. When you type SYS 
6555,4, the program in partition 4 
runs automaticall y. You can tum 
this feature off, if you like, or add it 
to the other partitions. To turn 
autorun on for any of the other par
titions , type POKE 6647 + x, 1 

(where x is the partition number). 
To tum autorun off for any parti
tion, type POKE 6647+x,O. 

Programs that use the 
GRAPHIC command are likely to 
cause trouble if they don't deallo
cate the 10K screen area when they 
are through. If you use programs 
with the GRAPHIC command, be 
sure that the program performs a 
GRAPHIC CLR command before 
returning control to BASIC. 
See program listing 011 page 103. • 

All programs 
listed in 

this magazine 
are available 

on the 
GAZETIE 

Disk. 
See 

elsewhere 
in this issue 
for details. 



Beyond The Desktop: Soap Bubbles,
Forests, And Hot-Air Balloons

Fred D'lgnazio

Associate Editor

In May 1986 I was deep in a giant

cereal bowl known as the British

Columbia Hockey Arena. Sitting

high above me on wooden bleach

ers were over 7000 people, their

faces distant and indistinct. In my

speech, I said that we computer peo

ple already had plenty of good

ideas. What we needed desperately

were new metaphors—vivid images

to set fire to our imaginations. I sug

gested the sandbox as a metaphor

for human interaction with comput

ers and other high-tech equipment.

Sand is an excellent medium for

young children's hands and minds,

something that can be shaped,

squashed, and reshaped—-a medi

um that is gritty and stimulating to

the senses, but which doesn't get in

the way of the child's imagination.

Later in the day, Becky

Lowenthal from Australia rushed

up to me and told me that her own

metaphor was soap bubbles and

bubble baths. For Becky, soap bub

bles evoked images of flight, beau

ty, geometry, nature, and freedom.

They could be shaped and they

sprang from a bubble bath—a

warm, relaxing treat.

Becky's bubble bath and my

sandbox represent human/techno

logical metaphors—higher-order

patterns which integrate human/

machine capabilities with our wish

es and desires and transform them

into vivid images which we can re

late to emotionally. We are firmly in

control of the medium, and the me

dium stimulates and celebrates our

senses and our imagination. And,

last, both metaphors are dreamlike

and extremely nontechnical.

The Forest In Your Mind
Designers of both computer hard

ware and software have created

some powerful mental structures—

thinking environments—-which we

can "model" in our own everyday

thinking and problem solving. We

can manipulate words inside our

heads using our own internal, intu

itive word processor or desktop

publishing program. We can orga

nize information in spreadsheet or

database formats, structure and

prioritize according to idea proces

sors. We can solve problems algor-

ithmically and methodically, just as

we would program them on a

computer.

Computer scientists love to

speculate about an imaginary com

puter known as the Turing Machine

(after Alan Turing, the famous com

puter scientist). The Turing Ma

chine is so powerful it can imitate

any other computer. But the human

imagination is even more powerful.

It can model any Turing Machine.

Word processors and database

programs are exciting, but let's face

it, they are creatures of the desktop.

Our human world extends far be

yond the desktop—to the highest,

windswept mountains, to the frothi

est seas, and into the deepest forests.

We are on the threshold of a

new era of multimedia computing

which will carry us away from the

desktop into the broader human

world. Electronic technology is

swiftly becoming digital, and com

pact discs (CD-ROMs, and so on)

will soon become less expensive

and more versatile. In the near fu

ture, when we sit down at our per

sonal computer we will face not

only trashcans and file folders, but

also mountains, seas, and forests—

simulated in digital high-fidelity

sound and full-motion animation.

Now I ask you; Is it appropri

ate to enter a forest through a file

folder?

You be the judge. But for my

part, I would rather enter this new,

multimedia computing world

through a more imaginative human/

computer interface: by skiing down

a Colorado mountain with fresh

powder snow sprinkling my nose,

or by fishing in a deep glacial lake,

guarded by tall, green pine trees

under a blue sky.

Or by floating in a hot-air

balloon.

Prelend You Are Jules Verne

When I bring my multimedia dog-

and-pony show to children, I have

them close their eyes and pretend

they are Jules Verne, floating in a

hot-air balloon, high over the earth.

When they open their eyes and

look down at ihe earth, they see an

enlarged poster-size picture of a

Motorola 68000 microprocessor.

"Pretend this is a city below you," I

tell them, "A giant city—a New

York—with its neighborhoods, its

flower, business, commercial, and

artistic districts. There is a hustle

and bustle of activity. What can you

see?" And the children see data be

ing processed as noisy, colorful pa

rades; they see memory circuits as

tall skyscrapers. They can feel the

microprocessor's functionality and

the system-wide integration, just as

you can hear the pile drivers fearing

up a New York City street, smell

the Chinese vegetables in a nearby

open-air market, and feel the rum

ble of the subway passing beneath

your shoes.

We have an unquenchable thirst

for metaphor. It is time for us to

start designing fresh, new meta

phors for our computers. Desktops

can carry us only a baby step into

the future. The human imagination

can handle so much more! W
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Associate Editor 

In May 1986 I was deep in a giant 
cereal bowl known as the British 
Columbia Hockey Arena. Sitting 
high above me on wooden bleach
ers were over 7000 people, their 
faces distant and indistinct. In my 
speech, I said that we computer peo
ple already had plenty of good 
ideas. What we needed desperately 
were new metaphors-vivid images 
to set fire to our imaginations. I sug
gested the sandbox as a metaphor 
for human interaction with comput
ers and other high-tech equipment. 
Sand is an excellent medium for 
young children's hands and minds, 
something that can be shaped, 
squashed, and reshaped-a medi
um that is gritty and stimulating to 
the senses, but which doesn' t get in 
the way of the child's imagination. 

Later in the day , Becky 
Lowenthal from Australia rushed 
up to me and told me that her own 
metaphor was soap bubbles and 
bubble baths. For Becky, soap bub
bles evoked images of flight, beau
ty, geometry, nature, and freedom. 
They could be shaped and they 
sprang from a bubble bath-a 
warm, relaxing treat. 

Becky's bubble bath and my 
sandbox represent human/techno
logical metaphors-higher-order 
patterns which integrate human/ 
machine capabilities with ou r wish
es and desires and transform them 
into vivid images which we can re
late to emotionally. We are firmly in 
control of the medium, and the me
dium stimulates and celebrates our 
senses and our imagination. And, 
last, both metaphors are dream1ike 
and extremely nontechnical. 

The Forest In Your Mind 
Designers of both computer hard
ware and software have created 
some powerful mental structures-

Beyond The Desktop: Soap Bubbles, 
Forests, And Hot-Air Balloons 

thinking environments-which we 
can " model" in our own everyday 
thinking and problem solving. We 
can manipulate words inside our 
heads using our own internal, intu
itive word processor or desktop 
publishing program. We can orga
nize information in spreadsheet or 
database formats , s tru cture and 
prioritize according to idea proces
sors. We can solve problems algor
ithmicall y and methodically, just as 
we would program them on a 
computer. 

Computer scienti s ts love to 
speculate about an imaginary com
puter known as the Turing Machine 
(after Alan Turing, the famous com
puter scientist). The Turing Ma
chine is so powerful it can imitate 
any other computer. But the human 
imagination is even more powerful. 
It can model any Turing Machine. 

Word processors and database 
programs are exciting. but let's face 
it, they are creatures of the desktop. 
Our human world extends far be
yond the desktop-to the highest, 
windswept mountains, to the frothi 
est seas, and into the deepest forests. 

We are on the threshold of a 
new era of multimedia computing 
which will carry us away from the 
desktop into the broader human 
world. Electronic technology is 
swiCtly becoming digital, and com
pact discs (CD-ROMs, and so on) 
will soon become less ex pensive 
and more versatile. In the near fu
ture, when we sit down at our per
sonal computer we will face not 
only trashcans and file folders, but 
also mountains, seas, and forests
simulated in digita l high -fidelity 
sound and full-motion animation. 

Now I ask you: Is it appropri
ate to enter a forest through a file 
folder? 

You be the judge. But for my 
part, I would rather enter this new, 
multimedia computing world 
through a more imaginative human/ 

computer interface: by skiing down 
a Colorado mountain with fresh 
powder snow sprinkli ng my nose, 
or by fishing in a deep glacial lake, 
guarded by tall, green pine trees 
under a blue sky. 

Or by floating in a h ot -air 
balloon. 

Pretend You Are Jules Verne 
When I bring my multimedia dog
and -pony show to children, I have 
them dose their eyes and pretend 
they are Jules Verne, floating in a 
hot-air balloon, high over the earth . 

When they open their eyes and 
look down at the ea rth, they see an 
en larged poster- size picture of a 
Motorola 68000 microprocessor. 
"Pretend this is a city below you," I 
tell them, "A giant city-a New 
York- with its neighborhoods, its 
flower, business, commercial, and 
artistic districts. There is a hustle 
and bustle of activity. What can you 
see?" And the children see data be
ing processed as noisy, colorful pa· 
rades; they see memory circuits as 
tall skyscrapers. They can feel the 
microprocessor's functionality and 
the system-wide integration, just as 
you can hear the pile drivers lea ring 
up a New York City street, smell 
the Chinese vegetables in a nearby 
open-air market, and feel the rum
ble of the subway passing beneath 
your shoes. 

We have an unquenchable thirst 
for metaphor. It is time for us to 
start designing fresh , new meta 
phors for our computers. Desktops 
can carry us only a baby step into 
the future. The human imagination 
can handle so much more! • 
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More On IF-THEN

Larry Cotton

Let's get back into the powerful IF-

THEN statement. Last month we

looked at a programming technique

similar to this:

10 INPUT "PRINT RESULTS OR QUIT

<P/Q)";J$

20 IF l$ = "P" THEN 40

This is one way to do line 30:

30 IF IS-"Q" THEN PRINT ■'GOOD

BYE!": END

Here's another:

30 PRINT "GOOD-BYE!": END

Why can you leave out the sec

ond IF-THEN? Because if the user's

response is anything but P the pro

gram goes to line 30 anyway.

There's no need to test for Q. (Of

course, if you want to be sure noth

ing but Q is pressed, the first meth

od is the way to go.)

In this program, the results

would be printed beginning with

line 40.

There are always many ways

of accomplishing a given compari

son with the IF-THEN statement.

Let's look at an example-—multiple

choice questions.

10 INPUT "DIRECT1ON";A$

20 IF A$o"UP" THEN IF A$<>

"DOWN" THEN IF A$o"RIGHT"

THEN IF ASo'TEFT" THEN 70

30 IF AS="UP" THEN PRINT "GOING

UP": END

40 IF AS= "DOWN" THEN PRINT "GO

ING DOWN": END

50 IF A$-"RICHT" THEN PRINT "CO

ING RIGHT": END

60 IF AS ="LEFT" THEN PRINT "GO

ING LEFT": END

70 PRINT "TRY AGAIN": GOTO 10

We don't really need the multi

ple IF-THEN tests in line 20. But

they don't hurt—they're just re

dundant. This also works:

10 INPUT "DIRECTION";AS

20 IF A$= "UP"THEN70

30 IF A$= "DOWN" THEN 80

40 IF A$= "RIGHT" THEN 90

50 IF AS= "LEFT" THEN 100

60 PRINT 'TRY AGAIN": GOTO 10

70 PRINT "GOING UP": END

80 PRINT "GOING DOWN": END

90 PRINT "GOING RIGHT": END

100 PRINT "GOING LRFT": END

Or better yet:

10 INPUT "DIRECTION";AS

20 IF A$= "UP" THEN PRINT "GOING

UP": END

30 IF A5= "DOWN" THEN PRINT "GO

ING DOWN": END

40 IF A$= "RIGHT" THEN PRINT "GO

ING RIGHT": END

50 IF AS-"LEFT" THEN PRINT "GO

ING LEFT": END

60 PRINT "TRY AGAIN": GOTO 10

Note that line 60 is executed

only if the four tests in lines 20-50

fail.

Which variation is best? I use

four criteria to decide:

• Does it always work?

• Is it efficient?

• Is it easily understandable?

• Is it elegant?

That last criterion can be a

problem. One programmer's defini

tion of elegant may not be anoth

er's. Usually an elegant program

invokes the response: "Hey, clever!

Why didn't I think of that?"

Don't worry if your programs

aren't yet elegant. After all, we've

learned only a few BASIC com

mands. Stick around—you'll get

more proficient with every BASIC

program line you write.

Next month we'll be covering

GOTO and GOSUB.

BASIC In Review
Before we close this month, let's re

view what we've covered so far in

this column, which began last Oc

tober. Here, in alphabetical order, is

a guide to all the BASIC statements

we've covered.

END (February): The BASIC

statement which causes a program

to finish execution.

FOR-NEXT (January): Used to

repeat a group of statements a cer

tain number of times.

GOTO (October and February):

Sends control of a program to a par

ticular program line. Many program

mers prefer GOSUB (I'll discuss both

next month). If not properly used,

GOTOs may lead to confusing pro

grams that even the programmer has

difficulty figuring out.

IF-THEN (February): The

statement which gives BASIC the

power to make decisions—IF such

and such a condition exists, THEN

do something.

INPUT (December): Suspends

a BASIC program until the user en

ters information and presses RE

TURN. INPUT is followed by a

variable name, such as D or D$,

LIST (October): The BASIC

command used to display the con

tents of a BASIC program or a disk

directory.

LOAD (November): The

BASIC command used to retrieve a

program from a disk or cassette tape.

NEW (December): The BASIC

command which erases any BASIC

program in your computer's

memory.

PRINT (October, November,

and December): One of the most

widely used BASIC commands, this

command is capable of moving the

cursor, changing colors, and put

ting information on the screen.

PRINT can be followed by text in

quotes, variables (numeric and

string), math functions, a comma, a

colon, or nothing at all.

RUN (October): The BASIC

command which begins execution

of a BASIC program.

SAVE (November): The

BASIC command used to store a

program in the computer's memory

to a disk or tape.

STEP (January): An optional

part of FOR-NEXT. If not explicitiy

stated, its value is 1. If stated, it can

be any number—positive or nega

tive, even a decimal value. A zero

would make the FOR-NEXT loop

an infinite bop.
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Let's get back into the powerful IF· 
THEN statement. Last month we 
looked at a programming technique 
similar to this: 
10 INPUT 'TRINT RESULTS OR QUIT 

(P/Q)";15 
20 IF IS- uP" THEN 40 

This is one way to do line 30: 
30 IF tS- "Q" THEN PRINT "COOD-

BYEI": END 

Here's another: 
30 PRINT "COOD-BYEI": END 

Why can you leave out the sec· 
ond IF-THEN? Because if the user's 
response is anything but P the pro· 
gram goes to line 30 anyway. 
There's no need to test for Q. (Of 
course, if you want to be sure noth· 
ing but Q is pressed, the first meth· 
od is the way to go.) 

In this program, the results 
would be printed beginning with 
line 40. 

There are always many ways 
of accomplishing a given compari
son with the IF-THEN statement . 
Let 's look at an example- multiple 
choice questions. 
10 INI'UT "DIRECTlON";AS 
20 IF AS<>"UP" THEN Ul AS<> 

"DOWN" THEN IF AS<> "RICHT" 
THEN IF AS<>"LEFT" THEN 70 

J{l IF AS - "UP" THEN PRINT "COINC 
UP": END 

40 IF AS - "DOWN" THEN PRINT "GO 
INC DOWN": END 

50 IF AS- "R ICHT" THEN PRINT "GO 
ING RIGHT": END . 

60 IF AS - "LEFT" THEN PRINT "GO 
INC LEFT": END 

70 PRINT "TRY AGAIN": GOTO 10 

We don't really need the multi
ple IF-THEN tests in line 20. But 
they don't hurt-they ' re jus t re
dundant. This also works: 
10 INPUT "DIRECTION";AS 
20 If AS - "UP" THEN 70 
30 If AS - "DOWN" THEN 80 
40 If AS - "RIGHT" THEN 90 
50 If AS - "LEFT" THEN 100 
60 PRINT "TRY AGAIN": GOTO 10 
70 PRINT "COINC UP": END 
80 PRINT "GOING DOWN": END 
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90 PRINT "GOING RIGHr': END 
100 PRINT "GOING LEFT"; END 

Or beller yet: 
10 INPUT "D1RECTION";AS 
20 IF AS - "Up" THEN PRINT "GOING 

UP"; END 
J{lIF AS - ''OOWN'' THEN PRINT "GO 

ING DOWN": END 
40 IF AS - "RIGHT" THEN PRINT "GO 

ING RIGHT": END 
50 IF AS - "LEFr' THEN PRINT "GO 

ING LEFT": END 
60 I'RINT "TRY AGAIN": GOTO 10 

Note that line 60 is executed 
only if the four tests in lines 20-50 
fail. 

Which variation is best? I use 
four criteria to decide: 

• Does it always work? 
• Is it efficient? 
• Is it easily understandable? 
• Is it elegant? 

That last criterion can be a 
problem. One programmer's defini 
tion of elegant may not be anoth 
er's. Usually an elegant program 
invokes the response: " Hey, clever! 
Why didn't I think of that?" 

Don't worry if your programs 
aren't yet elegant. After all, we've 
learned only a few BASIC com
mands. Stick around-you' ll get 
more proficient with every BASIC 
program line you write. 

Next month we'll be covering 
GOTO and COSUB. 

BASIC In Review 
Before we dose this month, let's re
view what we've covered so far in 
this column, which began last Oc
tober. Here, in alphabetical order, is 
a guide to all the BASIC statements 
we've covered . 

END (February): The BASIC 
statement which causes a program 
to finish execution. 

FOR-NEXT (January): Used to 
repeat a group of statements a cer
tain number of times. 

GOTO (October and February): 
Sends control of a program 10 a par-

ticular program line. Many program
mers prefer CaSUB (I'll discuss both 
next month). If not properly used, 
GOTOs may lead to confusing pro· 
grams that even the programmer has 
difficulty figuring out. 

IF-THEN (February); The 
statement which gives BASIC the 
power to make decisions-IF such 
and such a condition exists, THEN 
do something. 

INPUT (December): Suspends 
a BASIC program until the user en
ters information and presses RE
TURN . INPUT is followed by a 
variable name, such as D or 0$. 

LIST (October): The BASIC 
command used to display the con
tents of a BASIC program or a disk 
directory. 

LOAD (November): The 
BASIC command used to retrieve a 
program from a disk or cassette tape. 

NEW (December): The BASIC 
command which erases any BASIC 
program in you r com put e r 's 
memory. 

PRINT (October, November, 
and December): One of the most 
widely used BASIC commands, this 
com mand is capable of moving the 
cursor, changing colors, and pUI
ting information on the sc re e n. 
PRINT can be followed by text in 
quotes, variables (numeric and 
string), math functions, a comma, a 
colon, or nothing at all. 

RUN (October): The BASIC 
command which begins execution 
of a BASIC program. 

SAVE (November): The 
BASIC command used to store a 
program in the computer's memory 
to a d isk or tape. 

STEP (January): An optional 
part of FOR·NEXT. If not explicit ly 
stated, its value is 1. If s tated, it can 
be any number-positive or nega
tive, even a decimal value. A zero 
would make the FOR-NEXT loop 
an il/fillite loop. .. 



ML Mailbag

Richard Mansfield

Senior Editor

If you have a question about machine

language, send a letter to ML Mail-

bag, COMPUTER'S Gazette, 324 W.

Wendover, Greensboro, NC 27408.

What Do You Need?
7 am interested in learning machine

language. Could you please print

some hints to get me past the novice

level?

The first thing to learn about ML is

that it's not particularly difficult to

learn. After a week or two with a

good beginner's book which de

scribes ML for your computer,

you'll be surprised at how much

you can accomplish.

You do need certain things,

some tools of the trade. First, and

most important, you'll want a qual

ity assembler. It's a program which

translates your ML commands into

finished ML programs. It's best to

get one which allows you to use la

bels so you can identify subroutines

and important variables by name.

That makes many things easier

when you're writing ML programs.

Also, assemblers which allow you

to write your programs in BASIC

mode (using the screen editor, line

numbers, and so on, just as if you

were writing a BASIC program) are

probably the easiest to work with.

Another useful item is a moni

tor program. It's most helpful for

debugging ML (and debugging is

the only major aspect of ML which

is more difficult than programming

in BASIC). So you want the best

monitor you can find. It's especially

helpful if your monitor allows single-

stepping and breakpoints, which are

the ML equivalents of BASIC'S

TRACE and STOP. If you own a 128,

it already has a monitor built in. VIC

and 64 owners need to locate a moni

tor. There are several available com

mercially as well as in books, in

magazines, and from user groups or

online databases.

The final necessity is patience,

especially with yourself and espe

cially at the beginning. The first few

days studying ML are spent in

largely unrelieved darkness. But

like other such challenges, the light

goes on sooner than you expect.

How To Use The Flags
I have read about the various flags the

computer uses, such as the interrupt

flag, the carry flag, and the overflow

flag. These flags are supposed to be in

the status register. How do you access

the status register and the individual

flags? And how do you tell if a flag is

up or down?

It's not really important to know

the state of all the various flags; the

computer will flip them up and

down as necessary. There are sev

eral instructions in ML which do

allow you to force a flag up or

down: SED, for example, SEts the

Decimal flag (puts it up). But, aside

from the one exception we'll look at

below, you don't need to directly

move the flags.

Let's see how the computer

(not the programmer) utilizes flags.

The status register is a single byte, a

special place where each bit within

that status register byte can signify

a condition within the computer.

The available bits—the flags—are

N, Z, C, I, D, and V: the Negative,

Zero, Carry, Interrupt, Decimal,

and Overflow flags. You can safely

ignore the N, I, D, and V flags for

most ML programming. The Z and

C flags, however, are important

enough to warrant a brief mention.

If you load the accumulator

with a zero, as in LDA #0, the com

puter automatically sets (flings up)

the zero flag. This flag is automati

cally tested by the BNE or BEQ

instructions.

Here's how it works:

845 LDA #32

847 LDY #0

849 JSR SFFD2

852 DEY

853 BNE 849

855 RTS

This little program will print

256 space characters (#32) to your

screen because the routine at

$FFD2 prints whatever is in the ac

cumulator. We put a 0 into the Y

register to let it act as a counter. It

will keep counting down from 255

until it hits 0. But, until it does hit 0,

the Z flag will not have gone up,

and the BNE (Branch if zero flag is

Not Equal to zero) causes us to keep

looping back to address 849 and

printing another blank character.

You, the programmer, aren't doing

anything about that zero flag. But it

is eventually flung up when DEY

results in a 0 in the Y register. And

that event, that setting of the Z flag,

is what the BNE instruction has

been sitting there waiting for. Final

ly, it can let your program pass

through to the RTS instruction.

In other words, the flags fly up

and down all the time during a pro

gram run, but you needn't worry

about them at all. However, for

technical reasons, you do need to

SEC and CLC (directly SEt or CLear

the Cany flag). All you need to re

member is to CLC just before any

addition and SEC just prior to any

subtraction:

LDA #4

CLC

ADC #8

or

LDA #12

SEC

SBC #3

The correct result will then appear

in the accumulator. a
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If you have a question about machine 
language, send a letter to ML Mail· 
bag, COMPUTEt's Gaze tt e, 324 W. 
Wendover, Greensboro, NC 27408. 

What Do You Need? 
1 am interested ill learning machille 
lallgllage. Could you please prillt 
some hints to get me past the fIOvice 
level? 

The first thing to learn about ML is 
that it's not particularly difficult to 
learn. After a week or two with a 
good beginner's book which de
scribes ML for yo ur compu ter, 
you'll be surprised at how much 
you can accomplish. 

You do need certain things , 
some tools of the trade. First, and 
mosfimportant, you'll want a qual· 
ity assembler. It 's a program which 
translates your ML commands into 
finished ML programs. It's best to 
get one which allows you to use la· 
bels so you can identify subroutines 
and important variables by name. 
That makes many things easier 
when you're writing ML programs. 
Also, assemblers which allow you 
to write your programs in BASIC 
mode (using the screen editor, line 
numbers, and so on, just as if you 
were writing a BASIC program) are 
probably the easiest to work with. 

Another usefu l item is a moni
tor program. It's most helpful for 
debugging ML (and debugging is 
the only major aspect of ML which 
is more difficult than programming 
in BASIC). So you want the best 
monitor you can find. It's especially 
helpful if your monitor allows single· 
steppillg and breakpoillts, which are 
the ML equivalents of BASIC's 
TRACE and STOP. If you own a 128, 
it already has a monitor built in. VIC 
and 64 owners need to locate a moni· 
tor. There are several available com-

mercially as well as in books, in 
magazines, and from user groups or 
online databases. 

The final necessity is patience, 
especially with yourself and espe· 
dally at the beginning. The first few 
days stud ying ML are spent in 
largely unrelieved darkness. But 
like other such challenges, the light 
goes on sooner than you expect. 

How To Use The Flags 
I have read about the various flags the 
computer uses, such as the interrupt 
flag, the carry flag, and the overflow 
flag. Tllese flags are supposed to be ill 
the status register. How do you access 
the status register and tile individual 
flags? And how do you tell if a flag is 
up or dawn? 

It's not really important to know 
the state of all the various flags; the 
computer will flip them up and 
down as necessary. There are sev· 
eral instructions in ML which do 
allow you to force a flag up or 
down: SED, for example, SEts the 
Decimal flag (puts it up). But, aside 
from the one exception we'll look at 
below, you don't need to directly 
move the flags. 

Let's see how the computer 
(not the programmer) utilizes flags. 
The status register is a single byte, a 
special place where each bit within 
that status register byte can signify 
a condition within the computer. 
The available bits-the flags-are 
N, Z, C, I, 0, a,nd V: the Negative, 
Zero, Carry, In terrupt, Decimal, 
and Overflow flags. You can safely 
ignore the N, I, 0, and V flags for 
most ML programming. The Z and 
C flags, h owever, are impor tant 
enough to warrant a brief mention. 

If you load the accumulator 
with a zero, as in LDA #0, the com· 
puter automatically sets (flings up) 
the zero flag. This flag is automati
cally tested by the BNE or BEQ 
instructions. 

Ml Mailbag 

Here's how it works: 
845LDA #32 
847LDY #0 
849 JSR SFF02 
852 DEY 
853 BNE 849 
855 RTS 

This little program will print 
256 space character.s (#32) to your 
screen because the routine at 
$FFD2 prints whatever is in the ac· 
cumulator. We put a 0 into the Y 
register to let it act as a counter. It 
will keep counting down from 255 
until it hits O. But, until it does hit 0, 
the Z flag will not have gone up, 
and the BNE (Branch if zero flag is 
Not Equal to zero) causes us to keep 
looping back to address 849 and 
printing another blank character. 
You, the programmer, aren't doing 
anything about that zero flag. But it 
is eventually fl ung up when DEY 
results in a 0 in the Y register. And 
that event, that setting of the Z flag. 
is what the BNE instruction has 
been sitting there waiting for. Final· 
Iy, it can let your program pass 
through to the RTS instruction. 

In other words, the flags fl y up 
and down all the time during a pro· 
gram run, but you needn't worry 
about them at a ll. However, for 
technical reasons, you do need to 
SEC and CLC (directly SEt or CLear 
the Carry flag). All you need to re· 
member is to CLC just before any 
addition and SEC just prior to any 
subtraction: 
LOA #4 
ClC 
AOC #8 

0' 

LOA #12 
SEC 
SBC # 3 

The correct result will then appear 
in the accumulator. • 
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Useful WAITS

Andrew S. Wong

If you've discovered a clever time-

saving technique or a brief but

effective programming shortcut,

send it to "Hints & Tips," c/o

COMPUTErs Gazette. If we use it,

we'll pay you $35. We regret that,

due to the volume of items submit

ted, we cannot reply individually

to submissions.

Commodore BASIC'S WAIT state

ment can simplify the program

ming of key fetches and delays. It

has the following format:

WAIT address, maskl, mask!

WAIT halts execution of the

BASIC program until the contents

of the memory address meet the

conditions specified by the masks.

Since most locations don't change

on their own, WAIT is most useful

for monitoring the registers of I/O

devices and interrupt timers.

Masks are used to hide part of

the byte from the WAIT statement.

Since a byte is made of eight bits,

it's possible to hold eight indepen

dent pieces of information in a byte.

Using a mask, we can determine

the state of a single bit. For ex

ample, if we wanted to know the

value of bit 3 in memory location

49152, we could use this line:

PRINT PEEKI49152) AND 8

The value 8 is the mask. We use 8 to

select bit 3 because 23 = 8.

WAIT uses two masks. The

contents of the specified memory

location are XORed (exclusive

ORed) with the second mask (if one

is supplied) and then ANDed with

the first mask. If the result is zero,

the comparison is repeated until it's

nonzero.

Here's an example:

WAIT 653,4

On the Commodore 64, location

653 reflects the status of certain

keys on the keyboard (more about

this location later). Bit 2 of this loca

tion will be set to 1 if the CTRL key

has been pressed, or to 0 if it hasn't

been pressed. We use a mask value

of 4, since the value of an on bit at bit

position 2 is 4 (binary 100). In this

case, the result of the test is either a

0 if CTRL has been pressed or 4 if it

hasn't. Since the WAIT statement

waits for a nonzero result, the state

ment WAIT 653,4 waits for the

CTRL key to be pressed.

If you wanted to monitor two

different bits, you'd add their val

ues together. For example, to WAIT

for any of bits 0-3 to be turned on,

use a mask of 15 (1 + 2 + 4 + 8).

If you want to wait for a key to

be released, you must supply a val

ue for the maskl parameter (the

exclusive-OR mask) to reverse the

value of the bit. The following state

ment waits for CTRL to be released:

WAIT 653,4,4

I use WAIT to simplify the pro

gramming of time delays and the

reading of keypresses. Here are

some of the addresses I use with the

WAIT statement:

198 holds the number of keys

in the keyboard buffer. Location

208 serves the same purpose on the

128. The maximum value is 10.

197 holds the keyboard code of

the key currently being pressed. Lo

cation 213 provides the same infor

mation on the 128. A value of 64

(88 on the 128) means that no keys

are depressed.

653 holds flags for the SHIFT,

CTRL, and Commodore keys. Lo

cation 211 provides similar infor

mation on the 128. A value of 1

indicates that SHIFT is being held

down, a 2 indicates that the Com

modore key is down, and a 4 indi

cates that CTRL is down. For the

128, a value of 8 indicates that the

ALT key is being held down, and a

16 indicates that the CAPS LOCK

key is down. If two or all three of

the keys are being pressed, the val

ue here is the sum of the individual

key values. For example, if SHIFT

and CTRL are held down together,

this location will hold the value 5.

160-162 is the software jiffy

clock which increments every 1/60

second. (The same locations are

used in 128 mode.) Location 160 is

the most significant byte, and loca

tion 162 is the least significant byte.

The following chart shows how

often the bits change. The times for

location 160 are approximate.

Bit Location

162 161 160

0 1/60 sec 4-4/15 see 17 min

1 1/30 sec 8-6/15 see 34 min

2 1/15 sec 17-1/15 sec 67 min

3 2/15 sec 34-2/15 sec 135 min

4 4/15 sec 68-4/15 sec 270 min

5 8/15 sec 136-8/15 sec 9 hrs

6 1-1/15 sec 273-1/15 sec 18 hrs

7 2-2/15 sec 546-2/15 sec 36 hrs

Applications
The following examples use the

Commodore 64 locations. They also

work on a Commodore 128 in 64

mode. For 128 mode, substitute the

appropriate locations as listed above.

10WArT198,15:GET AS

This line waits for a key to be

pressed and stores that key in A$.

This is equivalent to the line 10

GET A$:IF A$= " " THEN 10.

ID WAIT 197,63:KEY=PEEK(197)

20 WAIT 197,64

Line 10 waits for any key to be

pressed. Line 20 waits for all keys to

be released.

10 WAIT 6S3,1

20 WAIT 653,1,1

Line 10 waits for SHIFT to be

pressed, and 20 waits for it to be re

leased. Line 20 alone could be used

to add a pause feature in a game.

10 POKE 162,0:WAIT 162,32

This makes a delay that's approxi

mately 1/2 second long.

20 POKE 161,0:POKE 162,O:WA1T 161,1

20 TI$="000000":WAIT 161,1

Either of these two lines will create

a delay of 4-4/15 seconds. «B
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Andrew S. Wong 

If you've discovered a clever time
saving teclmique or a brief but 
effective programming shortcut, 
send it to "Hi"ts & Tips:' c/o 
COMPUTErs Gazette. If we use it, 
we'll pay you $35. We regret that, 
due to the volume of items submit
ted, we catmof reply individually 
to submissions. 

Commodore BASIC's WAlT state
ment can simplify the program
ming of key fetches and delays. It 
has the following format: 
WAIT addrtss, maskl, mask2 

WAIT halts execution of the 
BASIC program until the contents 
of the memory address meet the 
conditions specified by the masks. 
Since most locations don't change 
on their own, WAIT is most useful 
for monitoring the registers of I/O 
devices and interrupt timers. 

Masks are used to hide part of 
the byte from the WAlT statement. 
Since a byte is made of eight bits, 
it 's possible to hold eight indepen
dent pieces of information in a byte. 
Using a mask, we can determine 
the state of a single bit. For ex
ample, if we wanted to know the 
value of bit 3 in memory location 
49152, we could use this line: 
PRINT PEEK(49152) AND 8 

The value 8 is the mask. We use 8 to 
select bit 3 because 23 .." 8. 

WAIT u ses two m asks. The 
contents of the specified memory 
location are XORed (eXclus ive 
ORed) with the second mask (if one 
is supplied) and then ANDed with 
the first mask. If the result is zero, 
the comparison is repeated until it's 
nonzero. 

Here's .an example: 
WAIT 653,4 

On the Commodore 64, location 
653 reflects the status of certain 
keys on the keyboard (more about 
this location later). Bit 2 of this loca-
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tian will be set to 1 if the CTRL key 
has been pressed, or to 0 if it hasn' t 
been pressed. We use a mask value 
of 4, since the value of an 011 bit at bit 
position 2 is 4 (binary 100). In this 
case, the result of the test is either a 
o if CTRL has been pressed or 4 if it 
hasn't. Since the WAIT statement 
waits for a nonzero result, the state
ment WAIT 653,4 wait s for the 
CTRL key to be pressed. 

If you wanted to monitor two 
different bits, you'd add their val
ues together. For example, to WAlT 
for any of bits 0-3 to be turned on, 
use a mask of 15 (1 + 2 + 4 + 8). 

If you want to wait for a key to 
be released, you must supply a val
ue for the mask2 parameter (the 
exclusive-OR mask) to reverse the 
value of the bit. The following state
ment waits for CTRL to be released: 
WAIT 653,4,4 

I use WAlT to simplify the pro
gramming of time delays and the 
reading of keypresses . Here are 
some of the addresses I use with the 
WAlT statement: 

198 holds the number of keys 
in the key board buffer. Location 
208 serves the same purpose on the 
128. The maximum value is 10. 

197 holds the keyboard code of 
the key currently being pressed . Lo
cation 213 provides the same infor
mation on the 128. A value of 64 
(88 on the 128) means that no keys 
are depressed. 

653 holds flags for the SHIFT, 
CTRL, and Commodore keys. Lo
cation 211 provides similar infor
mation on the 128. A value of 1 
indicates that SHIFT is being held 
down, a 2 indicates that the Com
modore key is down, and a 4 indi
cates that CTRL is down. For the 
128, a value of 8 indicates that the 
ALT key is being held down, and a 
16 indicates that the CAPS LOCK 
key is down. If two or all three of 
the keys are being pressed, the val
ue here is the sum of the individual 

Useful WAITS 

key values. For example, if SHIFT 
and CTRL are held down together, 
this location will hold the value 5. 

160-162 is the software jiffy 
clock which increments every 1/60 
second. (The same locations are 
used in 128 mode.) Location 160 is 
the most significant byte, and loca
tion 162 is the least significant byte. 
The following cha rt shows how 
often the bits change. The times for 
location 160 are approximate. 
Bit loution 

162 161 160 
0 1/60 sec 4-4/15 sec 17 min 
1 1/30 sec 8-8/15 sec 34 min 
2 1/ 15 sec 17-1/ 15 sec 67 min 
3 2/15 sec 34-2/1 5 sec 135 min 

• 4/ 15 sec 68-4/15 sec 270 min 
5 8/15 sec 136-8/15 sec 9 h" 
6 1-1/ 15 sec 273- 1/ 15 sec 18 hrs 
7 2-2/ 15 sec 546·2/15 sec 36 hrs 

Applications 
The following examples use the 
Commodore 64 locations. They also 
work on a Commodore 128 in 64 
mode. For 128 mode, substitute the 
appropriate locations as listed above. 
10 WAIT 198,15:GET AS 

This line waits for a key to b e 
pressed and stores that key in A$. 
This is equivalent to the line 10 
GET A$, IF A$ ~" " THEN 10. 
10 WAIT 197,63:KEY - PEEK(197) 
20 WAIT 197,64 

Line 10 waits for any key to be 
pressed. Line 20 waits for all keys to 
be relea sed . 
10 WAIT 653,1 
20 WAIT 653,1,1 

Line 10 waits for SHIFT to be 
pressed, and 20 waits for it to be re
leased . Line 20 alone could be used 
to add a pause feature in a game. 
10 POKE 162,0:WAIT 162,32 

This makes a delay that's approxi
mately 1/2 second long. 
20 POKE 161,0:POKE 162,O:WAIT 161,1 
20 TI$- "OOOOOO":WAIT 161,1 

Either of these two lines will create 
a delay of 4-4/15 seconds. • 



What Is Memory?

Todd Heimarck

Assistant Editor

Everyone knows what memory is.

That's the place programs go when

you load them. Variables go there,

too; if you have too many variables,

you'!! run out of memory. You can

POKE numbers into memory and

things will happen, like the screen

changing colors. The screen itself

uses 1000 bytes of memory. BASIC

is already in memory when you

turn on the computer. Sometimes

you have to protect memory, so

BASIC programs don't interfere

with machine language programs.

Some sections of memory contain

pointers and vectors.

So what is memory? From the

fragmentary description above, you

might think that it's a sort of large,

messy closet that holds a variety of

useful items. Here's a pointer;

there's a variable. And in this cor

ner we see a character set.

This metaphor, the memory

closet, can be misleading. A de

scription of a program might say

that a certain sprite is stored at loca-

tion 832, but if you PRINT

PEEK(832) and PEEK the 62 loca

tions following it, you'll probably

see some zeros, some 255s, and

some other numbers. They're just

numbers: Where's the sprite shape?

That's all you'll ever find in

memory—just a bunch of numbers.

Various tracts of memory serve dif

ferent purposes at different times.

The memory that holds a machine

language program now might hold

sprite shapes or a hi-res screen later.

Peering Inside
Let's dig around in memory and see

what we can find. Before we begin,

you'll need to type in a short ma

chine language program ("Memory

Display," found in the program list

ings section). It must be entered

using "MLX," the machine language

editor found elsewhere in this issue.

After loading and running MLX, en

ter the following information:

Starting Address: C000

Ending Address: C19F

After typing it in, save a copy

with the name MEMDISPLAY.

Then LOAD "MEMDISPLAY",8,1

(substitute ,1,1 if you're using tape).

The program is written for the 64,

so you'll have to enter 64 mode to

use it with a Commodore 128.

When the program has finished

loading, type NEW to reset impor

tant memory pointers; then activate

Memory Display with SYS 49152.

You'll see the contents of 128

bytes of memory (locations $0800-

$087F, decimal 2048-2175). The la

bels in the left-hand column are the

memory addresses. They're fol

lowed by eight bytes (in hex) and

the eight equivalent ASCII values

printed in reverse.

The five commands are listed

at the top. The plus ( + ) and minus

( —) keys allow you to move for

ward or backward in memory in

steps of 128 bytes. The zero (0) key

displays the same section of memo

ry again. The English pound (£) key

allows you to enter a new memory

address in hex. And Q is for quit.

The ML Program And

Screen Memory
Press the £ key and enter C000. The

numbers A9, 00, 85, FB, and so on

are part of the Memory Display ma

chine language routine that you

typed in. If you compare what's on

the screen to the program listing

from the magazine, the first eight

columns should be the same.

Press the plus key a couple of

times. At $C15A, you'll see the fol

lowing series of bytes:

93 12 30 92 3D 41 47 41 49 4E 20

These numbers are part of the

program, but they're not machine

language. The number $93—equiv

alent to CHR$(147)—is the charac

ter code for the clear-screen

character. The $12 is the character

code for reverse-on, the $30 is the

character code for 0, and $92 is

reverse-off. And the rest of that line

spells =AGAIN. If you compare the

characters on the right side of the

screen with the message at the top,

you'll see the connection.

The screen is located at 1024

(hex $0400), so press £ again and

enter 0400. This time, the letters for

/\GA/Nshowupas01070109 0E—

screen codes instead of character

codes. If you use the plus and minus

keys to move forward and back, the

screen will display the screen codes

for the characters on the screen.

More Messages

If you move around in memory,

you'll find many more messages. At

$A09E, for example, you'll see a se

ries of characters that spell enDfoR-

ncxTdatA, plus a lot more. This is

the keyword lookup table. When

you enter a command, the 64 has to

search through the list for a match.

Note that the last character is shift

ed (press the Commodore and

SHIFT keys at the same time to tog

gle into uppercase/lowercase

mode). Using a shifted character at

the end is one way to mark the divi

sion between keywords.

Move up to $A19E and you'll

see another list: too many fileSfile

opeNfile not opeN—-these are the er

ror messages. They, too, end with a

shifted character. Another area that

contains characters is $E460.

Here's one more experiment to

try. Press £ and then enter 00A0.

The first three bytes are the jiffy

clock, which is constantly being up

dated. Press the zero key several

times and the third byte will

change. About once every four sec

onds the second byte will change.

Don't scratch the Memory Dis

play program. Next month, we'll

take a look at a BASIC program.

See program listing on page 110. O
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Everyone knows what memory is. 
That's the place programs go when 
you load them. Variables go there. 
too; if you have too many variables, 
you'll run out of memory. You can 
POKE numbers into memory and 
things will happen, like the screen 
changing colors. The screen itself 
uses 1000 bytes of memory. BASIC 
is already in memory when you 
tum on the computer. Sometimes 
you have to protect memory. so 
BASIC programs don't interfere 
with machine language programs. 
Some sections of memory contain 
pointers and vectors. 

So what is memory? From the 
fragmentary description above, you 
might think that it's a sort of large, 
messy closet that holds a variety of 
useful items. Here 's a pointer; 
there's a variable. And in this cor
ner we see a character set. 

This metaphor, the memory 
doset, can be misleading. A de
scription of a program might say 
that a certain sprite is stored at loca 
tion 832, but if you PRINT 
PEEK(832) and PEEK the 62 loca
tions fo llowing it, you'll probably 
see some zeros, some 255s, and 
some other numbers. They're just 
numbers: Where's the sprite shape? 

That's all you'll ever find in 
memory-just a bunch of numbers. 
Various tracts of memory serve dif
fe rent purposes at different times. 
The memory that holds a machine 
language program now might hold 
sprite shapes or a hi-res screen later. 

Peering Inside 
Let's dig around in memory and see 
what we can find. Before we begin, 
you'll need to type in a short ma
chine language program ("Memory 
Display," found in the program list
ings section). It must be entered 
using "MLX," the machine language 
editor found elsewhere in this issue. 

After loading and running MLX, en
ter the following information: 
Starting Addrn,: COOl! 
Ending Addrn,: C19F 

After typing it in, save a copy 
with the name MEMDISPLAY. 
Then WAD " MEMDISPLAY",B, l 
(substitute, I , I if you're using tape). 
The prqgram is written for the 64, 
so you'll have to enter 64 mode to 
use it with a Commodore 12 8. 
When the program has finished 
loading, type NEW to reset impor
tant memory pointers; then activate 
Memory Display with SYS 491S2. 

You'll see the contents of 128 
bytes of memory (locations $0800-
$087F, decimaI2048-217S). The la
bels in the left-hand column are the 
memory addresses. They're fol
lowed by eight bytes (in hex) and 
the eight equivalent ASCII values 
printed in reverse. 

The five commands are listed 
at the top. The plus (+) and minus 
(-) keys allow you to move for
ward or backward in memory in 
steps of 128 bytes. The zero (0) key 
displays the same section of memo
ry again. The English pound (£) key 
allows you to enter a new memory 
address in hex. And Q is for quit. 

The Ml Program And 
Screen Memory 
Press the £ key and enter COOO. The 
numbers A9, 00, 8S, FB, and so on 
are part of the Memory Display ma
chine language routi ne that you 
typed in. If you compare what's on 
the screen to the program listing 
from the magazine, the first eight 
columns should be the same. 

Press the plus key a couple of 
times. At $ClSA. you'll see the fo l
lowing series of bytes: 
93 12 30 92 3D 41 47 41 49 4E 20 

These numbers are part of the 
program, but they're not machine 
language. The number S93-equiv
alent to CHR$(147)-is the charac
ter code for the clear-screen 

What Is Memory? 

character. The S 12 is the character 
code for reverse-on, the $30 is the 
character code for 0, and $92 is 
reverse-off. And the rest of that line 
spells - AGAIN. If you compare the 
characters on the right side of the 
screen with the message at the top, 
you'll see the connection. 

The screen is located at 1024 
(hex $0400), so press £ again and 
enler 0400. This time, the letters for 
AGAIN show up as 01 0701 09 OE
screen codes instead of character 
codes. If you use the plus and minus 
keys to move forward and back, the 
screen will display the screen codes 
for the characters on the screen. 

More Messages 
If you move around in memory, 
you'll find many more messages. At 
$A09E, for example, you'll see a se
ries of characters that spell enD/oR
lIexTdatA, plus a lot more. This is 
the keyword lookup table. When 
you enter a command, the 64 has to 
search through the list for a match. 
Note that the last character is shift
ed (press t he Commodore and 
SHIFT keys at the same time to tog· 
gle into uppercase/lowercase 
mode). Using a shifted character at 
the end is one way to mark the divi
sion between keywords. 

Move up to $AI9E and you'll 
see another list: too mall!! /ileS/ilt 
opeN/ile 1I0t opeN-these are the er
ror messages. They, too, end with a 
shifted character. Another area that 
contains characters is $E460. 

Here's one more experiment to 
try. Press £ and then enter OOAO. 
The first three bytes are the jiffy 
dock, which is constantly being up
dated. Press the zero key several 
times and the third byte will 
change. About once every fou r sec
onds the second byte will change. 

Don't scratch the Memory Dis
play program. Next month, we'll 
take a look at a BASIC program. 
See program listillg Drl page 110. • 
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How To Type In

COMPUTER'S GAZETTE Programs

Each month, computed gazette

publishes programs for the Com

modore 128, 64, Plus/4, 16, and

VIC-20. Each program is clearly

marked by title and version. Be sure

to type in the correct version for

your machine. All 64 programs run

on the 128 in 64 mode. Be sure to

read the instructions in the corre

sponding article. This can save time

and eliminate any questions which

might arise after you begin typing.

We frequently publish two

programs designed to make typing

easier: The Automatic Proofreader,

and MLX, designed for entering

machine language programs.

When entering a BASIC pro

gram, be especially careful with

DATA statements as they are ex

tremely sensitive to errors. A

mistyped number in a DATA state

ment can cause your machine to

"lock up" (you'll have no control

over the computer). If this happens,

the oniy recourse is to turn your

computer off then back on, erasing

whatever was in memory. So be

sure to save a copy of your program

before you run it. If your computer

crashes, you can always reload the

program and look for the error.

Special Characters

Most of the programs listed in each

issue contain special control charac

ters. To facilitate typing in any pro

grams from the gazette, use the

following listing conventions.

The most common type of con

trol characters in our listings appear

as words within braces: {DOWN}

means to press the cursor down

key; {5 SPACES} means to press

the space bar five times,

To indicate that a key should

be shifted (hold down the SHIFT

key while pressing another key),

the character is underlined. For ex

ample, A means hold down the

SHIFT key and press A. You may

see strange characters on your

screen, but that's to be expected. If

you find a number followed by an

underlined key enclosed in braces

{for example, {8 A}), type the key

as many times as indicated (in our

example, enter eight SHIFTed A's).

If a key is enclosed in special

brackets, £ 3, hold down the

Commodore key (at the lower left

corner of the keyboard) and press

the indicated character.

Rarely, you'll see a single letter

of the alphabet enclosed in braces.

This can be entered on the Com

modore 64 by pressing the CTRL

key while typing the tetter in

braces. For example, {A} means to

press CTRL-A.

The Quote Mode

Although you can move the cursor

around the screen with the CRSR

keys, often a programmer will want

to move the cursor under program

control. This is seen in examples

such as {LEFT} and {HOME} in

the program listings. The only way

the computer can tell the difference

between direct and programmed

cursor control is the quote mode.

Once you press the quote key,

you're in quote mode. This mode

can be confusing if you mistype a

character and cursor left to change

it. You'll see a reverse video charac

ter (a graphics symbol for cursor

left). In this case, you can use the

DELete key to back up and edit the

line. Type another quote and you're

out of quote mode. If things really

get confusing, you can exit quote

mode simply by pressing RETURN.

Then just cursor up to the mistyped

line and fix it.

When You Read: Press:

(CLR1 i SHIFT

(HOME)

{UP]

(DOWN]

(LEFT)

)RICHT|

{RVSj

(OFF)

(BLK1

{WHT[

(RED)

1CYN1

See: When You Read:

| PUR}

(CRN)

(BLU)

Press: See: Press: See:

{ n ]

I H I

1 F3 }

f F4 |

I FS |

I ■% )

I F7 ]

{ F8 I
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How To Type In 
COMPUTE!'s GAZE I If Programs 

Each month , COMPUTErs GAZETTE 
publishes programs for the Com
modore 128, 64, Plus/4. 16. and 
VIC-20. Each program is clearly 
marked by title and version. Be sure 
to type in the correct version for 
your machine. All 64 programs run 
on the 128 in 64 mode. Be sure to 
read the instructions in the corre
sponding nrticle. This can save time 
and eliminate any questions which 
might arise after you begin typing. 

We frequently publiSh two 
programs designed to make typing 
easier: The Automatic Proofreader. 
and MLX. designed for e ntering 
machi ne language programs. 

When entering a BASIC pro
gram. be especia ll y careful with 
DATA statements as they are ex
tremely se ns iti ve to errors. A 
mistyped number in a DATA state
ment can cause your machine to 
" lock up" (you'll have no control 
over the compu ter). If this happens. 
the on ly recourse is to turn your 
computer off then back on, erasing 
whatever was in memory. So be 
sure to save a cOP!I of !lollr l"ografl/ 
before yOIl rrm it. If your computer 
crashes, yOll can always reload the 
progra m and look for the error. 

When You Read: Press: See: 

(CLRI [ SH1FiJ [ elk/HOME I B 
( HOME I rtUIHO)IE I ii! 
(UP I ~IIIFfl ruo l I r] 
{DOWN ) CO" I l l!] 
( LEFT) ~II~ Cc"' ::::J II 

I CRS' ::::J iii (RIGIlTI 

t RVS ) e " ll .J m 
(OFF ) 1 C1l<'I~ • 
( BlK ) [m-':J [iJ • (WilT ) [ml I 1"": ' J Iia 
IRED) [~ [!:::J GIl 
(ON) [~1'1 III 
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Special Characters 
Most of the programs listed in each 
issue contain special control charac
ters. To facilitate typing in any pro
,Srams from the GAlEITE, use the 
following listing conventions. 

The most common type of con
trol characters in our listinss appear 
as words within braces: {DOWN} 
means to press the cu rsor down 
key; {S SPACES} means to press 
the space bar five times. 

To indicate that a key should 
be sh ifted (hold down the SHIFT 
key while pressing another key). 
the character is underlined. For ex
ample, A means hold down the 
SHIFT key and press A. You may 
see st range cha racter s on yo ur 
screen, but that's to be expected. If 
you find a number followed by an 
underlined key enclosed in braces 
(for example, {8 ~J), type the key 
as many times as indicated (in our 
example, enter eight SHI FTed A's). 

If a key is enclosed in special 
brackets . g ~,hold down the 
Commodore key (at the lower left 
corner of the keyboard) and press 
the indicated character. 

Rarely, you' ll see a single letter 
of the alphabet enclosed in braces. 

When You Read: Press: Sec, 

(PUR) 1<'"'10 • (GRN) I C1l<l 10 D 
( RLU ) 1<'"'1 0 a 
!VElI Ic'"'10 iii 

0 -
'" I -, " I I ' iliff I 0 ill 
, " I 0 --
' " I 

ISH lnl~ II! 
, " I 0 II 
{ f6 I I SItl FT I IT] !II 
, " I 0 II 
I F8 I 1''''Ff 10 I. 

This can be entered on the Com
modore 64 by pressing the CTRL 
key while typ ing the letter in 
braces. For example, {A } means to 
press CTRL- A. 

The Quote Mode 
Although you ca n move the Cllrsor 
around the screen with the CRSR 
keys, often a programmer will want 
to move the cursor under program 
control. This is seen in examples 
such as {LEFT} and {HOME} in 
the program listings. The only way 
the computer can tell the difference 
between direct and programmed 
cursor control is tile quote mode. 

Once you press the quote key, 
you' re in quote mode. This mode 
can be confusing if you mistype a 
character and cursor left to change 
it. You'll see a reverse video charac
ter (a graphics symbol for cursor 
left). In this case, you can use the 
DELete key to back up and edit the 
lin e. Type another quote and you're 
out of quote mode. If things really 
get confusing, you can exit quote 
mode simply by pressing RETURN. 
Then just cursor up to the mistyped 
line nnd fi x it. 

When You Read: Press: Sec, 

+ EJ !Ii 
t I'"'rrl IT] • -

For Commodore 64 Only 

~""ooo"'J [~] C E ' ~ 
E , ~ @>",,000"'J0 iii 
Eq §MODORE'0 a 
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E , ~ Iro",,000"'10 0 
E , ~ [COMMOIXlRE ! 0 :: 



The Automatic Proofreader

Philip 1. Nelson, Assistant Editor

"The Automatic Proofreader" helps

you type in program listings for the

128, 64, Plus/4, 16, and V1C-20 and

prevents nearly every kind of typing

mistake.

Type in the Proofreader exactly as

listed. Since the program can't check it

self, type carefully to avoid mistakes.

Don't omit any lines, even if they con

tain unfamiliar commands. After finish

ing, save a copy or two on disk or tape

before running it. This is important be

cause the Proofreader erases the BASIC

portion of itself when you run it, leav

ing only the machine language portion

in memory.

Next, type RUN and press RE

TURN. After announcing which com

puter it's running on, the Proofreader

displays the message "Proofreader

Active". Now you're ready to type in a

BASIC program.

Every time you finish typing a line

and press RETURN, the Proofreader

displays a two-letter checksum in the

upper-left comer of the screen. Com

pare this result with the two-letter

checksum printed to the left of the line

in the program listing. If the letters

match, it's almost certain the line was

typed correctly. If the letters don't

match, check for your mistake and cor

rect trie line.

The Proofreader ignores spaces not

enclosed in quotes, so you can omit or

add spaces between keywords and still

see a matching checksum. However,

since spaces inside quotes are almost al

ways significant, the Proofreader pays

attention to them. For example, 10

PRINT'THIS IS BASIC" will generate

a different checksum than 10

PRINT'THIS ISBA SIC".

A common typing error is transpo

sition—typing two successive charac

ters in the wrong order, like P1RNT

instead of PRINT or 64378 instead of

64738. The Proofreader is sensitive to

the position of each character within the

line and thus catches transposition

errors.

The Proofreader does not accept

keyword abbreviations (for example, ?

instead of PRINT). If you prefer to use

abbreviations, you can still check the

line by LISTing it after typing it in,

moving the cursor back to the line, and

pressing RETURN. LISTing the line

substitutes the full keyword for the ab

breviation and allows the Proofreader

to work properly. The same technique

works for rechecking programs you've

already lyped in.

If you're using the Proofreader on

the Commodore 128, Plus/4, or 16, do

not perform any GRAPHIC commands

while the Proofreader i$ active. When

you perform a command like GRAPH

IC 1, the computer moves everything at

the start of BASIC program space—in

cluding the Proofreader—to another

memory area, causing the Proofreader

to crash. The same thing happens if you

run any program with a GRAPHIC

command while the Proofreader is in

memory.

Though the Proofreader doesn't

interfere with other BASIC operations,

it's a good idea to disable it before run

ning another program. However, the

Proofreader is purposely difficult to dis

lodge: it's not affected by tape or disk

operations, or by pressing RUN/

STOP- RESTORE. The simplest way to

disable it is to tum the computer off

then on. A gentler method is to 5YS to

the computer's built-in reset routine

(SYS 65341 for the 128, 64738 for the

64, 65526 for the Plus/4 and 16, and

64802 for the VIC). These reset routines

erase any program in memory, so be

sure to save the program you're typing

in before entering the SYS command.

If you own a Commodore 64, you

may already have wondered whether

the Proofreader works with other pro

gramming utilities like "MetaDASIC."

The answer is generally yes, ij you're

using a 64 and activate the Proofreader

after installing the other utility. For ex

ample, first load and activale Meta-
BAS1C, then load and run the

Proofreader.

When using the Proofreader with

another utility, you should disable both

programs before running a BASIC pro

gram. While the Proofreader seems un

affected by most utilities, there's no

way to promise that it will work with

any and every combination of utilities

you might want to use. The more utili

ties activated, the more fragile the sys

tem becomes.

The New Automatic Proofreader

10 VEOPEEKt772)+256*PEEK{773)

:LO=43:I1I=44

20 PRINT "AUTOMATIC PROOFBEADE

R FOR ";:IF VEC=42364 THEM

(SPACEjPRINT "C-64"
30 It' VEC=50!>56 THEN PRINT "VI

C-20"

40 IF VEC=35158 THEN GRAPHIC C

LR:PR[NT "PLUS/4 & 16"

50 IE VEC=17J65 THEN LO=45:II1 =

46:GRAPHIC CLR;PRINT"128"

60 SA=(PEEK(LO)+256*PEEK{HI)>+
6:ADR=SA

70 FOR J=0 TO 166:READ BYTiPOK

E ADR,BYT:A[>R=ADR+1:C!IK=CHK

+BYT:NEXT

80 IP CHK<>20570 THEM PRINT "*

ERROR* CHECK TYPING IN DATA

STATEMENTS":END

90 TOR J=l TO 5:READ RF.LF.HF:

RS=SA+RF:HB=INT(RS/2S6):LB=

RS-(2S6*HB)

100 CHK=CHK+RF+LF+HF:POKE SA+L

F,LBjPOKE SA+HF,HBlHEXT

110 IF CHK<>22054 THEN PRINT "

•ERROR* RELOAD PROGRAM AND

[SPACEJCHECK FINAL LINE":EN
D

120 POKE SA+149,PEEK(772):POKE

EA+150,PEEK(773)

130 IF VEC=17165 THEN POKE SA+

14,22:POKE SA+18,23:POKESA+

29,2 24iPOKESA+139,224

140 PRINT CHRS(147);C1IUS( 17 I ; "

PROOFREADER ACTIVE":SYS SA

150 POKE HI,PEEK(!II ) + ] :POKE (P

EW

160 DATA 120,169,73,141,4,3,16

9,3,141 ,5,3

170 DATA 88,9ii,165,20, 1.33,167,

165,21,133,16a,169

180 DATA 0,141,0,255,162,31,IS

1,199,157,227,3

190 DATA 202,16,249,169,19,32,

210,255,169,Ifl,32

200 DATA 210,255,160,0,132,180

,132,176,136,230,180

210 DATA 200,185,0,2,240,46,20

1,34,208,8,72

220 DATA 165,176,73,255,133,17

5,104,72,201,32,208

230 DATA 7,165,176,200,3,104,2

0ft,226,104,166,180

240 DATA 24,165,167,121,0,2,13

3,167,165,16B,105

250 DATA 0,133,160,202,208,239

,240,202,165,167,69

260 DATA 16a,72,41,15,16a,185,

211,3,32,210,255

270 DATA 104,74,74,74,74,168,1

85,211,3,32,210

280 DATA 255,162,31,189,227,jS,

149,199,202,16,248

290 DATA 169,146,32,210,255,76
,86,137,65,66,67

300 DATA 6f!,69,70,71,72,74,7ri,

77,80,81,a2,B3,88

310 DATA 13,2,7,167,31,32,151,

116,117,151,128,129,167,136
,137 „
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The Automatic Proofreader 

Philip I. Nelson, Assistant Ed itor 

"The Automatic Proofreader" helps 
you type in program listings for the 
128, 64, P1u5/ 4, 16, and VIC-20 and 
prevents nearly every kind of typing 
mistake. 

Type in the Proofreader rXQctly as 
listed. Since the program can't check it
self, type carefully to avoid mistakes. 
Don't omit any lines, even if they con
tain unfamiliar commands. After finish 
ing, save a COpy or two on disk or tape 
before running it. This is important be
cause the Proofreader erases the BASIC 
portion of itself when you run it, leav
ing only the machine language portion 
in memory. 

Next, type RUN and press RE
TURN. After announcing which com
puler it's running on, the Proofreader 
displays the message "Proolreader 
Active" , Now you're ready to type in a 
BASIC program. 

Every time you finish typing a line 
and press RETURN, the Proofreader 
displllys a two-letter checksum in the 
upper-left comer of the screen. Com
pare this res ult with the two-letter 
checksum printed to the left of the line 
in the program listing. If the letters 
match, it 's almost certain the line was 
typed correctly. If the letters don't 
match, check for your mistake and cor
rect the line. 

The Proofreader ignores spaces not 
enclosed in quotes, so you can omit or 
add spaces between keywords and still 
see a matching checksum. However, 
since spaces inside quotes arc almost al
ways significant, the Proofreader pays 
attention to them. For examp le, 10 
PRINT"THIS IS BASIC" will generate 
a different ch ec k s um than 10 
PR INT"THIS ISBA SIC". 

A common typing error is transpo
sition-typing two successive charac
ters in the wrong order, like PIRNT 
instead of PRINT or 64378 instead of 
64738, The Proofreader is sensitive to 
the position of each character within the 
line and thus cat ches trans pos ition 
errors. 

The Proofreader docs /Jot accept 
keyword abbreviations (for example, ? 
instead of PRINT). If you prefer to use 
abbreviations, you can still check the 
line by LiSTing it after typing it in, 
moving the cursor back to the line, and 

pressing RETURN. LiSTing the line 
substitutes the full keyword for the ab
breviation and allows the Proofreader 
to work properly. The same technique 
works for rechecking programs you've 
already typed in. 

If you're using the Proofreader on 
the Commodore 128, Plus/4, or 16, do 
1I0t perform any GRAPHIC commands 
while the Proofreader is active, When 
you perform a command like GRAPH
IC 1, the computer moves everything at 
the start of BASIC program space-in
cluding the Proofreader- to another 
memory area, causing the Proofreader 
to crash. The same thing happens if you 
run an y program with a GRAPHIC 
command while the Proofreader is in 
memory. 

Though the Proofreader doesn 't 
interfere with other BASIC operations, 
it's a good idea to disable it before run
ning ",nother program. However, the 
Proofreader is purposely difficult to dis
lodge: It's not affected by tape or disk 
operations , o r by pres s ing RUN / 
STOP- RESTORE, The simplest way to 
disable it is to tum the computer off 
then on . A gentler method is to SYS to 
the computer's built-in reset routine 
(SYS 65341 for the 128, 64738 for the 
64, 65526 for the Plus/4 and 16, and 
64802 for the VIC). These reset routines 
erase any program in memory, so be 
sure to save the program you're typing 
in before entering the SYS command. 

If you own a Commodore 64, you 
may already have wondered whether 
the Proofreader works with other pro
gramming utilities like "MetaBASIC" 
The answer is generally yes, if you're 
using a 64 and activate the Proofreader 
after illstalling tire otller IItility. For ex
ample, first load and activate Meta
BASI C, th e n load a nd run the 
Proofreader. 

When using the Proofreader with 
another utility, you should disable both 
programs before running a BASIC pro
gram. While the Proofreader seems un
affected by most utilities, there's no 
way to promise that it will work with 
any and every combination of ulilit ies 
you might want to use. The more utili
ties activated, the more fragile the sys
tem becomes. 

The New Automatic Proofreader 
10 VI::C,.PI:;I{K ( 7'/2 ) + 2 56 ' PEEK ( 77 3 ) 

: L0>043 : 111 - 44 

20 PR INT "AUTOI1AT t c PROOFR EAOE 
R FOR "; : I F veC"' 4 2364 T!l1::N 
( SPACE / PRINT "C-64" 

) 0 I F VI::C .. 5 0 556 THEN PRI NT "VI 
C- 20 " 

40 IF VEC_ )5158 TlIF.N GRAPI IIC C 
LR:PRINT " PLUS j4 (. 16 " 

50 n' VEC- 1 71.65 TII1:: N LO=45 : 111'" 
4 6 : GRlI.PHIC CI,. R : PRINT M 128 " 

60 SA"' (PEEK{LO)+25 6*PE EK ( HI»)+ 
6 :ADR=S/I, 

7 0 FOR J-O TO 166 : READ BYT : POK 
E ADR , BYT : A[)R" A[)R+l : CII K_ CIIK 
+ BYT :N~:XT 

8 0 U ' CUK<>20 570 TIt ~;N PR I NT .. , 
ERROR ' CHECK TYPING IN DATA 

STAT EM ENTS", END 
90 FOR J= 1 '1'0 5 : Rr:AD RF , Lf.H F , 

RS", SA+ RF , lm _ I NT{ RS/256 ) ,tB'" 
RS- (2 56 *HB) 

100 CHK"CIIK+R~'+ LF+lH'; POKE SA+L 
F' , LD : POKE SA+lIF , ItB : N ~:XT 

11 0 IF' CIIKo22054 THEN PRINT " 
" ERROR " RE[.oA[) PROORAM AND 
( S PACE/ CUECK PINAL LI Nf: ": EN 
D 

12 0 POKE SA+ 1 49 , PEEK(772 ) : POKI:: 
SA+1 50 , PEEK( 7 73) 

1)0 IF VEC_ 17165 TIIEN POKE SA+ 
14,2 2 : POKE SA+ 18 . 2) , POKI::SA+ 
29 , 224 I POKI::SA+l39 , 22 .. 

140 PRI NT CHR$ ( 14 7 ); Cll R$ (1 7 );" 
PROOf'RI::ADER ACTIVE ": SYS SA 

15 0 POKE HI.P£EK(Ill)tl : POKE (p 
t;P.K { LO ) +256 " PEt:K ( HI) ) -1,0: N 

"W 
16 0 DATA 120 , 169 ,73 , 141 , 4 , 3 , 16 

9 , 3 , 1 41, 5 , 3 
170 DATA 88 ,96 , 165 ,20, 13 3.16 7 , 

L65 , 21 , 133, 168 , 169 
IS0 D"'TA 0 , 14 1 , 0 , 255 . 162 , 31 , 18 

1 , 199 , 157 , 227 , 3 
19 0 DATA 202 , 16, 2 48 ,1 69 , 19 , )2 , 

2 10, 255 , 169 , 18 , 32 
200 DATA 2 10 , 255 ,1 60 , O, 132 ,1 80 

, 132,1 76 ,1 36, 230 , 1 8 0 
210 DATA 200, 185 ,0 , 2, 24 0,4 6 , 2 0 

1 , ) 4, 208 , B , 72 
220 DATA 165 , \76 , 73 . 255 , 133 , 17 

6 , 104, 72 .2 0 1, 32 , 2 0 B 
23 0 [)ATA 7 ,1 6 5 , 176 , 2U8 , ) , 10 '\, 2 

08 , 226 , 10 4, 166 , 180 
240 DATA 24 , 165 , 167 , 121 ,0, 2 , 13 

3 ,1 6 7,165 ,1 68 ,[1:1 5 
2 50 Ol,TA 0, 133 , 168 , 202 , 20 8 , 239 

, 240, 20 2 ,1 65 ,1 67 . 69 
260 DATA 168 , 7 2,41 , 15 ,168,185 , 

2 11 ,3, 32 ,210, 255 
270 DATA 10 4 , 74,7 4 , 74 , 74 , 168 , 1 

85 , 2 11, 3 , )2 , 21 0 
2BO DATA 2:i5 , 16 2. 31 , ln9 , 22'1, ) , 

149 , 199 , 20 2 ,1 6 , 24 B 
290 ~'TA 169 , 1 46 , )2 , 2 10, 255 , 76 

, 86 ,1 37, 65 , 66 , 67 
300 DATA 66 , 6 9, 70, 71, 72 , 74, 75 , 

77 . 80 , 91 , 8 2, 83 , 88 
31 D DATil 13 ,2, 7 ,1 67 , 3 1, 32,1 51 , 

1I6 , 117,15 1,1 28 ,1 29 ,167 , 136 
, 137 • 
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Machine Language Entry Program

For Commodore 64
Otlis Cowper, Technical Editor mmi

"MLX" is a tabor-saving utility that

allows almost fail-safe entry of Com

modore 64 machine language programs.

Type in and save some copies of MLX—

you'll want to use it to enter future ML

programs from COMPUTER'S GAZETTE.

When you're ready to enter an ML pro

gram, load and run MLX. It asks you for a

starting address and an ending address.

These addresses appear in the article ac

companying the MLX-format program

listing you're typing.

If you're unfamiliar with machine

language, the addresses (and all other

values you enter in MLX) may appear

strange. Instead of the usual decimal

numbers you're accustomed to, these

numbers are in hexadecimal—a base 16

numbering system commonly used by

ML programmers. Hexadecimal-—hex

for short—includes the numerals 0-9

and the letters A-F. But don't worry—

even if you know nothing about ML or

hex, you should have no trouble using

MLX.

After you enter the starting and

ending addresses, you'll be offered the

option of clearing the workspace.

Choose this option if you're starting to

enter a new listing. If you're continuing

a listing that's partially typed from a pre

vious session, don't choose this option.

A functions menu will appear. The

first option in the menu is ENTER

DATA. If you're just starting to type in

a program, pick this. Press the E key,

and type the first number in the first

line of the program listing. If you've al

ready typed in part of a program, type

the line number where you left off typ

ing at the end of the previous session

(be sure to load the partially completed

program before you resume entry). In

any case, make sure the address you en

ter corresponds to the address of a line

in the listing you are entering. Other

wise, you'll be unable to enter the data

correctly. If you pressed E by mistake,

you can return to the command menu

by pressing RETURN alone when

asked for the address. (You can get back

to the menu from most options by

pressing RETURN with no other input.)

Entering A Listing

Once you're in Enter mode, MLX prints

the address for each program line for

you. You then type in a!l nine numbers

on that line, beginning with the first

two-digit number after the colon (:).

Each line represents eight data bytes and

a checksum. Although an MLX-format

listing appears similar to the "hex

dump" listings from a machine lan

guage monitor program, the extra

checksum number on the end allows

MLX to check your typing.

When you enter a line, MLX recal

culates the checksum from the eight

bytes and the address and compares

this value to the number from the ninth

column. If the values match, you'll hear

a bell tone, the data will be added to the

workspace area, and the prompt for the

next line of data will appear. But if MLX

detects a typing error, you'll hear a low

buzz and see an error message. The line

will then be redisplayed for editing.

Invalid Characters Banned

Only a few keys are active while you're

entering data, so you may have to un

learn some habits, You do not type

spaces between the columns; MLX

automatically inserts these for you. You

do not press RETURN after typing the

last number in a line; MLX automatical

ly enters and checks the line after you

type the last digit.

Only the numerals 0-9 and the iet-

ters A-F can be typed in. If you press

any other key (with some exceptions

noted below), you'll hear a warning

buzz. To simplify typing, the numeric

keypad modification from the March

1986 "Bug-Swatter" column is now in

corporated in the listing. The keypad is

active only while entering data. Ad

dresses must be entered with the nor
mal letter and number keys. The figure

below shows the keypad configuration:

7 3

4

U

1

J

I

A

M

9

5

I

2

K

0

6

O

3

L

8

-

0

Space

C

B

F

P

E

D

/

MLX checks for transposed charac

ters. If you're supposed to type in A0

and instead enter 0A, MLX will catch

your mistake. There is one error that

can slip past MLX: Because of the

checksum formula used, MLX won't

notice if you accidentally type FF in

place of 00, and vice versa. And there's

a very slim chance that you could gar

ble a line and still end up with a combi

nation of characters that adds up to the

proper checksum. However, these mis

takes should not occur if you take rea

sonable care while entering data.

Editing Features

To correct typing mistakes before fin

ishing a line, use the INST/DEL key to

delete the character to the left of the

cursor. (The cursor-left key also de

letes.) If you mess up a line really badly,

press CLR/HOME to start the line over.

The RETURN key is also active, but

only before any data is typed on a line.

Pressing RETURN at this point returns

you to the command menu. After you

type a character of data, MLX disables

RETURN until the cursor returns to the

start of a line. Remember, you can press

CLR/HOME to quickly get to a line

number prompt.

More editing features are available

when correcting lines in which MLX

has detected an error. To make correc

tions in a line that MLX has redisplayed

for editing, compare the line on the

screen with the one printed in the list

ing, then move the cursor to the mis

take and type the correct key. The

cursor left and right keys provide the

normal cursor controls. (The INST/

DEL key now works as an alternative

cursor-left key.) You cannot move left

beyond the first character in the line. If

you try to move beyond the rightmost

character, you'll reenter the line. Dur

ing editing, RETURN is active; pressing

it tells MLX to recheck the line. You can

press the CLR/HOME key to dear the

entire line if you want to start from

scratch, or if you want to get to a line

number prompt to use RETURN to get

back to the menu.

Display Data

The second menu choice, DISPLAY

DATA, examines memory and shows

the contents in the same format as the

program listing (including the check

sum). When you press D, MLX asks you

for a starting address. Be sure that the

starting address you give corresponds

to a line number in the listing. Other

wise, the checksum display will be

meaningless. MLX displays program

lines until it reaches the end of the pro

gram, at which point the menu is redis-
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MLX Machine Language Entry Program 
For Commodore 64 Ottis Cowper, Technical Editor ___________________________ _ 

"MLX" is a iabor·saving utility that 
aflows almost fajf-safe entry of Com
modore 64 machine language programs. 

Type in and save some copies of MLX
you'll want to use it to enter future ML 
programs from COMPUTEt's GAZETTE. 
When you're ready to enter an ML pro
gram, load and run MLX.1t asks you for a 
starting address and an ending address. 
These addresses appear in the arride ac
companying the MLX-format program 
listing you're typing. 

If you're unfamiliar with machine 
language, the addresses (and all other 
values you enter in MLX) may appear 
strange. Instead of the usual decimal 
numbers you're accustomed to, these 
numbers are in halldecimal-a base 16 
numbering system commonly used by 
ML programmers. Hexadecimal-hex 
for short-includes the numerals 0-9 
and the letters A- F. But don't worry
even if you know nothing about ML or 
hex, you should have no trouble using 
MLX. 

After you enter the starting and 
ending addresses, you'll be offered the 
opt ion of clearing the workspace. 
Choose this option if you're starting to 
enter a new listing. If you're continuing 
a listing that's partially typed from a pre
vious session, don't choose this option. 

A functions menu will appear. The 
first option in the menu is ENTER 
DATA. If you're just starting to type in 
a program, pick this. Press the E key, 
and type the first number in the first 
line of the program listing. If you've al
ready typed in part of a program, type 
the line number where you left off typ
ing at the end of the previous session 
(be sure to load the partially completed 
program before you resume entry). In 
any case, make sure the address you en
ter corresponds to the address of a line 
in the lis ting you are entering. Other
wise, you' ll be unable to enter the data 
correctly. If you pressed E by mistake, 
you can return to Ihe command menu 
by pressing RETURN alone when 
asked for the address. (You can get back 
to th e menu from most options by 
pressing RETURN with no other input.) 

Entering A Listing 
Once you're in Enter mode, MLX prints 
the address for each program line for 
you. You then type in all nine numbers 
on Ihat line, beginning with the first 
two-d igit number after the colon (:). 
Each line represents eighl data bytes and 

98 COMPUTE/', GlItell6 March 1987 

a checksum. Although an MLX-format 
listing appears si milar to the "hex 
dump" listings from a machine lan
guage monitor program, the extra 
checksum number on the end allows 
MLX to check your typing. 

When you enter a line, MLX recal
culates the checksum from the eight 
bytes and the address and compares 
this value to the number from the ninth 
column. If the values match, you'll hear 
a bell tone, the data will be added to the 
workspace area, and the prompt for the 
next line of data will appear. But if MLX 
detects a typing error, you'll hear a low 
buzz and see an error message. The line 
will then be redisplayed for editing. 

Invalid Characters Banned 
Only a few keys are active while you'n! 
entering data, so you may have to un
learn some habits. You do lIot type 
spaces between the columns; MLX 
automatically inserts these for you. You 
do /lot press RETURN after typing the 
last number in a line; MLX automatical
ly enters and checks the line after you 
type the last d igit. 

Only the numerals 0-9 and the let
ters A-F can be typed in. If you press 
any other key (with some exceptions 
noted below), you'll hear a warning 
buzz. To simplify typing, the numeric 
keypad modification [rom the March 
1986 "Bug-Swatter" column is now in
corporated in the listing. The keypad is 
active only while entering data. Ad
dresses must be entered with the nor
malleller and number keys . The figure 
below shows the keypad configuration : 

7 8 , 0 

• 5 • F 
U I o P 

1 2 3 E 

J K L , 
A B C 0 
M , • / 

0 
Space 

MLX checks for transposed charac
ters. If you're supposed to type in AO 
and instead enter OA, MLX will catch 
your mistake. There is one error that 
can slip past MLX: Because o f the 

checksum formula used, MLX won't 
notice if you accidentally type FF in 
place of 00, and vice versa. And there's 
a very slim chance that you could gar
ble a line and still end up with a combi
nation of characters that adds up to the 
proper checksum. However, these mis
takes should not occur if you take rea
sonable care while entering data. 

Editing Features 
To correct typing mistakes before fin
ishing a line, use the INST / DEL key to 
delete the character to the left of the 
cursor. (The cursor-left key also de
letes.) If you mess up a line roally badly, 
press CLR/HOME to start Ihe line over. 
The RETURN key is also active, but 
only before any data is typed on a line. 
Pressing RETURN at this point returns 
you to the command menu. After you 
type a character of data, MLX disables 
RETURN until the cursor returns to the 
start of aline. Remember, you can press 
CLR/HOME to quickly get to a line 
number prompt. 

Man! editing features are available 
when correcting lines in which MLX 
has detected an error. To make COtT&

lions in n line that MLX has redisplayed 
for editing, compare the line on the 
screen with the one printed in the list
ing, then move the cursor to the mis
take and type the correct key. The 
cursor left and right keys provide the 
norma l cursor controls. (The INST / 
DEL key now works as an alternative 
cursor-left key.) You cannot move left 
beyond the first character in the line. If 
you try to move beyond the rightmost 
character, you'll reenter the line. Dur
ing editing, RETURN is active; pressing 
illells MLX to recheck the line. You can 
press the CLR/HOME key to clear the 
entin! line if you want to start from 
scratch, or if you want to get to II line 
number prompt to usc RETURN to get 
back to the menu. 

Display Data 
The second menu choice, DISPLAY 
DATA, examines memory and shows 
the contents in the same format as the 
program listing (including the check· 
sum). When you press D, MLX asks you 
for a starting address. Be sure that the 
starting address you give corresponds 
to a line number in the listing. Other
wise, the checksum disp lay will be 
meaningless. MLX displays program 
lines until il reaches the end of the pro
gram, at which point the menu is redis· 



played. You can pause the display by

pressing the space bar. (MLX finishes

printing the current line before halting.)

Press space again to restart the display.

To break out of the display and get back

to the menu before the ending address

is reached, press RETURN.

Other Menu Options

Two more menu selections !et you save

programs and load them back into the

computer. These are SAVE FILE and

LOAD FILE; their operation is quite

straightforward. When you press S or L,

MLX asks you for the filename. You'll

then be asked to press either D or T to

select disk or tape.

You'll notice the disk drive starting

and stopping several times during a

load or save. Don't panic; this is normal

behavior. MLX opens and reads from or

writes to the file instead of using the

usual LOAD and SAVE commands. Disk

users should also note that the drive

prefix 0: is automatically added to the

filename (line 750), so this should not

be included when entering the name.

This also precludes the use of @ for

Save-with-Replace, so remember to give

each version you save a different name.

Remember that MLX saves the en

tire workspace area from the starting

address to the ending address, so the

save or load may take longer than you

might expect if you've entered only a

small amount of data from a long list

ing. When saving a partially completed

listing, make sure to note the address

where you stopped typing so you'll

know where to resume entry when you

reload.

MLX reports the standard disk or

tape error messages if any problems are

detected during the save or load. (Tape

users should bear in mind that Commo

dore computers are never able to detect

errors during a save to tape.) MLX also

has three special load error messages:

INCORRECT STARTING ADDRESS,

which means the file you're trying to

load does not have the starting address

you specified when you ran MLX;

LOAD ENDED AT address, which

means the file you're trying to load

ends before the ending address you

specified when you started MLX; and

TRUNCATED AT ENDING AD

DRESS, which means the file you're

trying to load extends beyond the end

ing address you specified when you

started MLX. If you see one of these

messages and feel certain that you've

loaded the right file, exit and rerun

MLX, being careful to enter the correct

starting and ending addresses.

The QUIT menu option has the ob

vious effect—it stops MLX and enters

BASIC. The RUN/STOP key is dis

abled, so the Q option lets you exit the

program without turning off the com

puter. (Of course, RUN/STOP-RE

STORE also gets you out.) You'll be

asked for verification; press Y to exit to

BASIC, or any other key to return to the

menu. After quitting, you can type

RUN again and reenter MLX without

losing your data, as long as you don't

use the clear workspace option.

The Finished Product

When you've finished typing all the

data for an ML program and saved your

work, you're ready to see the results.

The instructions for loading and using

the finished product vary from program

to program. Some ML programs are de

signed to be loaded and run like BASIC

programs, so all you need to type is

LOAD "filename",8 for disk or LOAD

"filename" for tape, and then RUN.

Such programs will usually have a

starting address of 0801 for the 64. Oth

er programs must be reloaded to specif

ic addresses with a command such as

LOAD "filename",8,1 for disk or LOAD

"filename", 1,1 for tape, then started

with a SYS to a particular memory ad

dress. On the Commodore 64, the most

common starting address for such pro

grams is 49152, which corresponds to

MLX address CO00. In either case, you

should always refer to the article which

accompanies the ML listing for infor

mation on loading and running the

program.

An Ounce Of Prevention

By the time you finish typing in the data

for a long ML program, you may have

several hours invested in the project.

Don't take chances—use our "Auto

matic Proofreader" to type the new

MLX, and then test your copy thorough

ly before first using it to enter any sig

nificant amount of data. Make sure all

the menu options work as they should.

Enter fragments of the program starting

at several different addresses, then use

the Display option to verify that the

data has been entered correctly. And be

sure to test the Save and Load options

several times to insure that you can re

call your work from disk or tape. Don't

let a simple typing error in the new

MLX cost you several nights of hard

work.

MLX For Commodore 64

SS 10 REM VERSION l.ll LINES 8

30,950 MODIFIED, LINES 4

85-487 ADDED

EK 100 POKE 56,50:CLR:DIH INS,

I,J,A,B,A5,B$,A(7),NS

DM 1.10 C4=48:C6=16:C7=7;Z2=2tZ

4=254:Z5=255:Z6=256:Z7=

127

CJ 120 FA=PEEK(45)+Z6*PEEK(46)

:BS=PEEK(55)+Z6*PEEK(56

SB

CQ

FC

BJ

130

140

150

160

FR 170

JB 180

GF 190

KR 200

PG 2.10

DR 220

111)

JS

JH

HK

FD

EJ

EM

JX

230

240

250

260

270

230

290

300

KF 3.'0

PP 320

JA 330

GX 340

CH 350

RR 360

BE 370

PX 380

):HS="01234S67B9ABCDEF"

RS=CHRS(13):L5 = N 5LEFT j"

:SS=" ":DS=CHRS(20):ZS=

CHRS(0) :TS="U3 RIGHT)"

SD=54272lFOR I=-SD TO SD

+23i?OKE I,0iNEXT:POKE

[SPACEtSD+24,15tPOKE 76
8,52

PRINT"lCLRl"CHRS(142)CH

RS(8);POXE 53280 , 3.5 :POK

E 5328),15

PRINT TS" fREDHRVSj

J2 SPACES]§8 91

12 SPACES]"SPC{2B)"

{2 Sl'ACESHOFFj jBLUi ML
X II (RED)iRVS}

12 SPACESf'SPC(28)"
(12 SPACESJ(BLUJ"

PRINT"{3 DOWN}

E3 SPACESjCOMPUTEL'S HA

CHINE LANGUAGE EDITOR

[3 DOWNl"

print'MblkJstarting add

RESS64i",-!GOSUB300iSA=A
D:GOSUB1040iIF F THEN1B

z

PRINT"lBLK)[2 SPACESiEN
DING ADDRESSg4iB;iGOSUQ

300:EA°ADiGOSUB1030:IF

(SPACE}F THEN190

INPUT"{3 DOWN}{BLKJCLEA

R WORKSPACE [Y/N]|4§";A

SilF LEFT${AS,l)o"Y"TH

EN220

PRINTU(2 DOWN]{BLUjWORK

ING... "f:PORI»SS TO BS +

EA-SA*-7tPOKE I,0iHEXTiP

RINT"DONE"

PRINTTAB(10)"(2 DOWN}

[BLK](RVS! MLX COMMAND

[SPACE]MENU (DOWN}|4§"j
PRINT TS"{RVS]E{OFFjNTE

R DATA"

PRINT TS"[RVSlD{OFF]lSP
LAY D<VTA":PRINT TS"

[RV5)L(OFF]OAD FILE-

PRINT TS"|RVS!S(OFF]AVE
FILE"iPRINT TS"{RVS]Q

(OFFjUITU DOWNHBLKJ"

GET AS:IF AS=NS THEN250

A=0:FOR 1=1 TO 5:IF A$ =

MIDS("EDLEQ",I,1)THEN A

=1:1-5

NEXTiON A GOTO420,610,6

90,700,280:GOSUB1060:GO

TO250

PRINT"(RVS! QUIT "iINPU
T"£DOWNJE43ARE YOU SURE

[Y/N]";AS:IF LEFTS(AS,

l)t>"y-THEN220

POKE ED+24,0iEND

INS=NJiAD=0iINPUTINS:IF

LEN(INS}< > 4THENRETURN

aS=IN£iGOSUB320iAD»A:BS

=MIDS(INS,3)iGOSUB320iA

D-AD*256+A:RETURN

A=0:FOR J=l TO 2:A$=MID

S(BS,J,1):B=ASC(AE)-C4+

(AS>"@")*C7;A=A*C6+B

IF B<Z OR B>15 THE!! AD=

0:A=-liJ=2

NEXT:RETU RN

Q=INT(A/C6)JPRINT MIDS(

HS,B+l,.l) I iB=A-B*C6:PRI

NT MID$(HS,B+l,l)fiRETU

RN

A=INT(AD/Z6)iGOSUB3 50:A

=AD-A*Z6:GOSUB350:PRINT

" i ";

CK=INT(AD/Z6):CK-AD-Z4*

CK+Z5*(CK>Z7):GOTO390

CK=CK* Z2 +Z5*(CK > Z7)+A
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played. You can pause the display by 
pressing the space bar. (MLX finishes 
printing the current line before halting.) 
Press space again to restart the display. 
To break out of the display and get back 
to the menu before the ending address 
Is reached, press RETURN. 

Other Menu Options 
Two more menu selections let you save 
programs and load them back into the 
computer. These are SAVE ALE and 
LOAD FILE; their operation is quite 
straightfonvard. When you press S or L, 
MLX asks you for the filename. You']] 
then be asked to press either 0 or T to 
select disk or tape. 

You'll notice the disk drive starting 
and stopping several times during a 
load or save. Don't panic; this is normal 
behavior. MLX opens and reads from or 
writes to the file instead of using the 
usual lOAD and SAVE commands. Disk 
users should also note that the drive 
prefix 0: is automatically added to the 
filename (line 750), so this should not 
be included when entering the name. 
This also precludes the use of @ for 
Save-with-Replace, so remember to give 
each version you save il different name. 

Remember that MLX saves the en
tire workspace area from the starting 
address to the ending address, so the 
save or load may take longer than you 
might expect if you've entered only a 
small amount of data from a long list
ing. When saving a partially completed 
listing, make sure to note the address 
where you stopped typing so you'll 
know where to resume entry when you 
reload. 

MLX reports the standard disk or 
tape error messages if any problems are 
detected during the save or load. (Tape 
users should benT In mind that Commo
dore computers arc never able to detect 
errors during a save to tape.) MLX also 
hilS three special load error messages: 
INCORRECT STARTING ADDRESS, 
which means the file you're trying to 
load does not have the starting address 
you specified when you ran MLXi 
LOAD ENDED AT address , which 
menns the file you're trying to load 
ends before the ending address you 
specified when you started MLX; and 
TR UNCATED AT ENDING AD 
DRESS, which means the file you're 
trying to load extends beyond the end
ing address you specified when you 
started MU. If you sec one of these 
messages and feel certain that you've 
loaded the right file, exit and rerun 
MLX, being careful to enter the correct 
starting nnd ending addresses. 

The QUIT menu option has the ob
vious eHect-it stops MLX and enters 
BASIC. The RUN/STOP key is dis
abled, so the Q option lets you exit the 

program without turning off the com
puter. (Of course, RUN/STOP-RE
STORE also gets you OUI.) You'll be 
asked for verification; press Y to (!)Cit to 
BASIC, or any other key to retum to the 
menu. After quitting, you ca n type 
RUN again and reenter MLX withoul 
losing your data, as long as you don't 
use the clear workspace option. 

The Finished Product 
When you've finished typing aU the 
data for an ML program and saved your 
work, you're ready to see the results. 
The instructions for loading and using 
the finished product vary from program 
to program. Some ML programs are de· 
signed to be loaded and run like BASIC 
programs, so all you need to type is 
LOAD "filelzllme",8 faT disk or LOAD 
"filename" [or tape, nnd then RUN. 
Such programs will usuall y have a 
starting address of 0801 for the 64. Oth
er programs must be reloaded 10 specif
ic addresses with a command such as 
LOAD "fi1ename",8, 1 for disk or WAD 
"filename", },} for tape, then started 
with a SYS to a particular memory ad· 
dress. On the Commodore 64, the most 
common stamng address for such pro· 
grams is 49152, which corresponds to 
MLX address COOO. In either case, you 
should always refer to the article which 
accompanies the ML listing for infor
mation on loading and running the 
program. 

An Ounce Of Prevention 
By the time you finish typing In the dnta 
for a long ML program. you may have 
several hours invested in the project. 
Don't take chances-use our "Auto· 
matic Proofreader" to type the new 
MLX, and then test your copy thorough· 
Iy before first using it to enter any slg· 
nificilnt amount of data. Make sure all 
Ihe menu options work as they should. 
Enter fragments of the program starting 
at several different addresses, then use 
the Display option to verify that the 
data has been entered correctly. And be 
sure to test the Save and Load options 
several times 10 insure that you can reo 
call your work from disk or tape. Don't 
let a simple typing error In the new 
MLX cost you several nights of hard 
work. 

MLX For Commodore 64 

ss 10 REM VERSION 1 _11 LINES 8 
30 , 950 MODI PIED, LINES 4 
85-487 ADDED 

EK 100 POKE 56,501CLRIDIM IN$ , 
I , J,A,B,A$,8$,A(7) , N$ 

OM 110 C4_48,C6_16IC7_ 7,Z2_ 2,Z 
4-254,ZS - 255,Z6-256:Z7 -
127 

CJ 120 FA_PEEK(45)+Z6*PEEK(46) 
,BS-PEEK(55 )+Z6*PEEK ( SG 

):H$·"0123456789ABCOEF" 
SB 130 R$-CHR$(13).LSm"(LEFT!" 

:5S · " ":D$-CHRS(20) :Z$
CHR$(0).TS."!13 RIGHT}" 

CO 140 SD-54272,FOR I-SO TO SO 
+23, POK£ 1 .0.NEXT,POKE 
ISPACE )SO+24,15 , POKE 78 
8,52 

f'C 150 PRINT " I CLR} "CHR$ (142) OJ 
RS(8) ,POKE 53280,15 :POK 
E 53281 , 15 

EJ 160 PRlNT TS" IRED) (RVSJ 
(2 SPACEs)ge @) 
(2 SPACESJ"SPC(28)" 
(2 SI'I\CES) [OPF)lBLU} ML 
x II (REDI (RVS) 
12 SPACES)"SPC{28)" 
112 nPACEs)IBLU)" 

FR 170 PRINT"!J DOWN) 
13 SPACes}COMPUTE I 'S MA 
CHINE LANGUAGE EDITOR 
13 DOWN/" 

JB 180 PRlNT"lsLK]STARTING ADD 
RESS~41"I,GOSUBJ00.SA_A 
D,GOSUB1040 , IF F THENlS 

• OF 190 PRINT"laLK)12 SPACESjEN 
011'10 ADDRESSg4J" ;,GOsua 
300.EA-AD,GOSUSI030,IF 
ISPACEIF THEN190 

KR 2130 INPUT"(3 DOWNIISLKICLEA 
R WORKSPACE [Y/N1E 4J";A 
$,IP LEFT$(A$,l)()·Y"TH 
eN220 

PG 210 PRINT"(2 DOWN I(aLU) WORK 
INO •. _";.FORI _BS TO as+ 
EA-SA~7.POKE I,a,NEXT.p 
Rl NT "DONE " 

DR 220 PRINTTAB(10)"(2 DO;m) 
I aLK II RVS J HLX CO I".MANO 
ISPACEIHENU {OOWNa4~"1 
PRINT T$ "!RVSjE{OPFINTE 
R DATA" 

DO 2313 PRINT TS"IRVSJO{OFFIISP 
LAY DATA",PRINT TS" 
(RV S)LtOFFIOAD FILE" 

JS 240 PRINT T$"(RVS)sloFF)AVE 
PILE",PRlNT T$"(RVSlo 

(oFPIIJITI2 DOWNJ{BLK)" 
JH 250 GET A~ IIF A$-NS THEN2S0 
HK 2613 A-0tFOR 1-1 TO 5,IF A$_ 

MID$(·EOLSO",I , l)THEN A 
-1.1-5 

PD 270 NEXT ION A GOT0420 , 610,6 
9a , 700,2B0.aOSUD1060:00 
T0250 

t:J 280 PRINT ~ (RVS J QUIT ",INPU 
T"IOOWNU4IARE YOU SURE 

(Y/N l ";A$,IF LEFT$(A$, 
1 ) () "Y"THEN220 

EM 290 POKE SD+24,0,END 
JX 300 IN$-N$,A0-0,INPUTINS:IF 

LEN( INS) ()4TH£NRETURN 
KF 310 a$_IN$IGOSUB320.AO_A:S$ 

_MIDS{IN$,3).GOSUD320.A 
D-AO*256+A , RI:!TURN 

PP 320 A- 0,POR J-l TO 2.AS_MID 
S{B$,J , l),S_A$C{A$) _C4+ 
(AS'" @ ")·C7:A·A*C6~B 

JA 330 IF a(a OR a> 15 THEt, AI>-
0 ,A--l,J-2 

GX 340 NEXT,RETURN 
CH 350 S- INT{A /C6):PRlNT HIOS{ 

U$ ,S~l,l) I .a- A-s*c6 ,PRI 
NT MI O$(HS , D+l,l) ;.RETU 
RN 

RR 360 A-INT{AD/Z6) ,GOSUB3S0 :A 
-AD-A*Z6,GOSUB350:PRINT 

DE 370 CK-INT(AD/Z6),CK- AD-Z4* 
CK+ZS·( CK,Z7) ,OQTOJ90 

PX 380 CK-CK · Z2~Z5*(CK>Z7)+A 
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JC

QS

EX

HO

JK

SK

GC

HA

HD

FK

390

400

410

420

430

440

450

460

470

460

GS 485

CK»CK+Z5"(CK>Z5)iRETURN

print"[down3starting at

E4i";:GOSUB300lIF INS"

NS THEN GOSUB1030:IF F

[SPACEJTHEN400
RETURN

PRINT"{RVS) ENTER DATA
[SPACEJ"iGOSUB400iIF IN

S-N? THEN220

OPEN3,3:PRINT

POKE.'.9a,0:GOSUB360iIF F

THEN PRINT INSiPRINT"

[UP115 RIGHT]";

FOR 1=0 TO 24 STEP 3iB?

=SSiFOR J=l TO 2iIF F T

HEN BS=MIDS(INS,I+J,1)

PRINT"[RVS!"BSLS::IF K

24THEN PRINT"{OFF]";

GET ASiIF AS-NS THEN470

IF(AS>"/"ANDAS<"i")OR(A
S>"@"ANDAS<"G")THEN540

A=-(AS="M")-2*(A5=",")-
3-(AS=".")-4*(A5="/")-5

*(AS="J")-6*(A$="K")

FX 4B6 A-A-7*(AS""L")-8'(A5-"i

")-9*(AS«"U")-10*{AS="I
")-ll*(AS-"O")-12*{AS=B
p..)

CM 487 A=A-13"(AS=SS)iIF A THE

N AS=MIDS("ABCD123E456F

0",A,1)jGOTO 540

MP 490 IF AS=R$ AND((I=0)AND(J

**1)OR FjTHEN PRINT B?;i

J=2:NEXT:I=24:GOTOS50

KC 500 IF AS="(HOME}" THEN PRI

NT B?iJ=2(NEXTiI=24iNEX

T:F=0:GOTO440

MX 510 IF(AS="(RIGHTl")ANDF TH
ENPRINT B?LS;:GOTO540

GK 520 IF ASOLS AND A?ODS OR

{|I=0)AND(J=1))THEN GOS
UB1060:GOTO470

HG 530 AShL$+SS+LSjPRINT B$LS;

iJ=2-J:IF J THEN PRINT

(SPACE)LS;:I»I-3

QS 540 PRINT A$;:NEXT JiPRINT
[SPACEJS$;

PM 550 NEXT I:PRINTiPRINT"{UP)

[5 RIGHT!";:INPUT*3,INS
:IF INS=NS THEN CL0SE3:
GOTO220

QC 560 FOR 1=1 TO 25 STEP3:BS=

MIDS(IN5,I):GOSUB320iIF
K25 THEN GOSUB380iA(I

PK 570 NEXTiIF A<>CK THEN GOSU

B106Q:PRINT"{BLK][RVS)

[SPACEjERRORt REENTER L
INE B43"iF=liGOTO440

HJ 580 GOSUB1080:B=BS+AD-SA:FO

R 1=0 TO 7:P0KE B+I,A(I

}I NEXT

QQ 590 AD=AD+8iIF AD>EA THEN C

LOSE3iPRINT"[DOWN![BLU)
*• END OF ENTRY ••[BLK)

[2 DOWN]"IGOTO700

GQ 600 F=0:GOTO440

QA 610 PRINT"[CLR][DOWN][RVSj
[SPACE]DISPLAY DATA "iG
OSUB400IIF INS"NS THEN2

20

RJ 620 PRINT-fDOWNJiBLUjPRESSi
[RVS]SPACE(OFF] TO PAU

SE, [RVS]RETURN[OFFj TO

BREAK§43[DOWN]"

KS 630 GOSUB360iB=BS+AD-SAlFOR
I=BTO B+7:A=PEEK(I):GOS

UB350!GOSUB380iPRINT SS

CC 640 NEXT:PRINT"(RVS!";:A»CK
iGOSUB350:PRINT

KH 650 F-liAD-AD+SiIF AD>EA TH

KC

EQ

AD

CM

PC

RX

660

670

680

690

700

710

PR 720

FP 7 30

HQ

HH

SQ

PJ

PE

PC

as

MA

GE

RX

FA

FQ

SA

QQ
EJ

740

750

760

770

780

790

G00

810

820

830

840

850

863

870

8B0

HJ 890

CS 900

SC 910

KH 920

JF 930

AE 940

XP 950

FR 960

DP 970

ENPRINT"[DOWN]{BLO}" E

ND OF DATA ••"iGOTO220

GET ASiIF AS-RS THEN GO

SUB1080IGOTO220

IF AS=SS THEN F=F+1iGOS

UB10B0

ONFGOTO630,660,630

PRINT"(DOWN][RVS] LOAD

[SPACEjDATA "lOP-ltGOTO

710

PRINT"[DOWN](RVS] SAVE
[SPACEjFILE "iOP=0

IN?=N?:INPUT"[DOWN1FILE

NAME|43";IN?:IF IN5"N?

{SPACEJTHEN220

F-0 !PRINT" [DOWN HBLKi
[rvsJt{off Jape or [rvs]
DlOFF)lSK: |4i"f

GET ASiIF A5""T"THEN PR

INT"T[DOWN J"IGOTO880

IF A?o"D"THEN730

PRINT "D[ DOWN 3 " 10PEN15, 8
,15,"10:":B=EA-SAjINS="

0ib+IN5iIF OP THENB10

OPEN ,1,8,8,INS + ",P,W";G

OSUB860:IF A THEH220

AH=INT|SA/256)iAl>SA-(A
11*256) iPRINT#l,CHR5(AL)

;CHRS(AH)t

FOR 1=0 TO B:PRINT#.1,CH

RS(PEEK(BS+I));iIF ST T

HEN300

NEXT:CLOSE11CLOSE15 tGOT

0940

GOSUB1060iPRINT"JDOWN)

[BLK3ERR0R DURING SAVE!
§41"tGOSUB860IGOTO220
OPEN l,8,8,IH$+",P,R"sG

OSUB860IIF A THEN220

GET#l,AS,BS:AD-ASC(AS+3
S)+256*ASC(BS+ZS):IF AD

<>SA THEN F=1:GOTO850

FOR 1=0 TO BiGET#.l,A5:P

OKE BS+I,A5C{AS+ZS):IF(
K>B)AND ST THEN F=2iAD

-Iil-B

NEXTjIF STO64 THEN F»3

CL0SE1(CL0SE15:0N ABS(F

>0)+l GOTO960,970

INPUT#15,A,AS:IF A THEN

CL0SE1iCLOSEJ 5:GOSUB10

60)PRINT'MRVS]ERROR: "A

S
RETURN

POKE183,PEEK(FA+2)tPOKE

167,PEEK{FA+3)1P0KE18B,

PEEK(FA+4)iIFOP=0THEN92

0

SYS 63466:IF(PEEK(783)A

ND1)THEN GOSUB1060:PRIN
T"[DOWN][RVS] FILE NOT

[SPACE(FOUND ":GOTO690

AD=PEEK(829)+2 56*PEEK(B

30):IF ADOSA THEN F-lt

GOTO970

A=PEEK(831)+2 56*PEEK(83

2)-ltF=F-2*(A<EA)-3*(A>
EA):AD=A-ADtGOTO930

A=SA:B=EA+1:GOSUB1010lP

OKE780,3iSYS 63338

A=BS:B=BS+<EA-SA)+1:GOS
UB10101ON OP GOTO950ISY

S 63591

GOSUB1080!PRINT"(BLU]**

SAVE COMPLETED ""iGOT

0220

POKE147,0:SYS 63562HF

[SPACE}ST>0 THEN970

GOSUB1080:PRINT"[BLU]**
LOAD COMPLETED "'"iGOT

0220

GOSUB1060:PRINT"[BLKJ

[RVSjERROR DURING LOAD:

[DOWN]|4l"iON F G0SUB98

0,990,1000:GOTO220

PP 980 PRINT-INCORRECT STARTIN

G ADDRESS ("fIGOSUB360J

PRINT")":RETURN
GR 990 PRINT"LOAD ENDED AT "jl

AD=SA+-ADiGOSUB360:PRINT

DS■RETURN

FD 1000 PRINT"TRUNCATED AT END

ING ADDRESS":RETURN

RX 1010 AH=INT(A/256):AL=A-(AH

•256)iPOKE193,ALtPOKEl

94, AH

FF 1020 AH=INT(B/256):AL=B-(AH

•256)iPOKE174,ALtPOKEl

75,AHiRETURN

FX 1030 IF AD<SA OR AD>EA THEN

1050

HA 1040 IF(AD>511 AND AD<40960

)OR(AD>49151 AND AD<53

248JTHEN GOSUB1080iF=0

:RETURN

HC 1050 GOSUB1060:PRINT"[RVS]
{SPACE)INVALID ADDRESS

[DOWNj[BLK)":F=liRETU

RN

AR 1060 POKE SD+5,31iPOKE SD+6

,208;POKE SD,240:POKE

{SPACEJSD+1,4:POKE SD+
4,33

DX 1070 FOR 8=1 TO 100jNEXTtGO

T01090

PF .1080 POKE SD+5,8:P0KE SD+6,

240IPOKE SD,0iPOKE SD+

1.901POKE SD+4,17

AC 1090 FOR S-l TO 100:NEXTiPO

KE SD+4,0:POKE SD,0:PO

KE SD+1,0:RETURN
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JC 390 CK-CK+ZS*(CK>Z5) ,RETURN 
OS 400 PRINT"{OOWN}STARTING AT 

~4j~; : GOSUS300 , IF IN$c) 
N$ THEN GOSUB1030 ,IF F 
{SPACEJT!IEN400 

EX 410 RETURN 
HD 420 PRINT " !RVSJ ENTER DATA 

{SPACEJ~,GOSUB400'IF IN 
$_N$ THEN220 

JK 430 OPEN3,3,PRINT 
SK 440 POKE19S,0,GOSUB360.IF F 

THEN PRINT IN$.PRINT~ 

(UP1l5 RIGHTJ~1 
GC 450 FOR 1=0 TO 24 STEP 3,B$ 

-S$ ,FOR J-l TO 2,IF F T 
HEN B$- MID$(IN$,I+J , l) 

itA 460 PRINT~IRVS ) "B$L$::IF 1< 
24THEN PRlNT" ( OPF} ~; 

HD 470 GET A$,IP A$ - N$ THEN470 
FK 480 IF(A$>"/"ANDA$<" ,")OR(A 

$>"@"ANDA$c"G")THEN540 
as 4SS A--(A$="M") - 2*(A$=",")

J*(A$m",")-4*{A$-"/~) -S 
* (A$_"J")_6*(A$ _" K"j 

PX 486 A- A-7*{A$ . "L"j-S*{A$ - " , 
")-9*{A$ - "U"j-l0*{A$-"I 
·)-11* (A$-"0"1-12*(A$-" ,. ) 

CM 487 A-A- 1J* (A$-S$).IF A THE 
N A$=MID$("ABCD123E4S6P 
0",A,l).GOTO 540 

HI' 490 IF A$=R$ ANO«I-0)AND(J 
- l)OR FITHEN PRINT 8$;: 
J-2,NEXT,Im24,GOTOSS0 

KC 500 IF AS-"(HOME '" THEN PRI 
NT B$.J-2,NEXT , I_24,NEX 
T:p-a,GOT0440 

HX 51'11 IF(AS-"IRIGHT)")ANDF Til 
ENPRINT B$L$; ,GOT054I?J 

OK 520 IF A$<>L$ AND A$<>O$ OR 
«I-0)ANO(J=1))THEN GOS 
U81060 :GQT0470 

HG 53 0 A$ - L$+S$+L$.PRINT B$L$; 
IJ- 2-J.IF J THEN PRINT 
(SPACE)L$; .1-1-3 

OS 540 PRINT A$: .NEXT J ,PRINT 
ISPACE)S$; 

PH 550 NEXT I,PRINT,PRINT"{UP) 
(5 RIGIIT)"::INPUT'3,IN$ 
:11" IN$- N$ THEN CLOSE3: 
GQ'I'0220 

OC 560 FOR 1-1 TO 25 STEP3:8$ 
MIO$(IN $ , I),GOSUB320 . IF 

1<25 THEN GOSU8380IA(I 
/3 )_ A 

PK 570 NEXT, IF AOCK THEN G05U 
B1 060,PRINT"( SLK) (RV51 
(SPACEIERRQR, REENTER L 
INE ~4~"'F-l , GOT0440 

HJ 580 G05UB1080:B=B5+AD-SA:FO 
R 1- 0 TO 7:POKE B+I,A (I 
) ,NEXT 

00 590 AD-AD+8,U' AD>EA THEN C 
LOSE3 , I' RlNT" (DOWN II 8LU) 
•• END OF ENTRY ··(BLK) 
(2 OOWN j • ,OOT0700 

GO 600 F- 0.GOT0440 
OA 610 PRINT"(CLRlIDOWN}{RVS) 

(SPACE] DISPLAY DATA" ,G 
05UB490 , IF IN$_N$ THEN2 

" RJ 620 PRlNT"(DO"'~]tBLU}PRE55, 
tRV5)5PACE(OPFI TO PAU 

5E, I RV5) RETURN (OFP I TO 
BREAJ(84JIOOWNj" 

K5 630 G05UB360,B-SS+AD-SA,FOR 
I-BTO B+7 ,A-PEEK(I] ,005 
U8350 ' G05U83B0 , PRI~~ 5$ , 

CC 640 NEXT,PRlNT"(RV5j " ::A_CK 
,OOSUB350 ,PRINT 

KH 650 F-l,AO-AD+B , IF AO>EA TH 

100 COMPUTE!'~ Gazct/le Mardi 1987 

ENPRINT"looWN){BLU)" E 
NO OF DATA **",GOT0220 

KC 66'11 GET A$IIF A$-R$ THEN GO 
SUB1080lGOl'0220 

EO 670 IF A$ -S$ THEN P_P+l ,GOS 
U81I?J80 

AD 680 ONPGOT0630,660,630 
CM 690 PRINT" {OOWN} (RVS) LOAD 

(SPACE)OATA ",OP_lIGOTO 
71. 

PC 700 PRINT"looWN) (RV5} SAVE 
(SPACE}FILE ",OP- 0 

RX 710 INS=N$ , INPUT"(OOWN )FILE 
NAHE~4j";IN$,IF IN$_N$ 
I SPACE}THEN220 

PR 720 f'w0 , PRlNT" (DOWN J {SLK] 
(RVsITloFF]APE OR (RVS) 
OIOPF/ISKI ~4~": 

FP 730 GET A$,IF A$_"T"THEN PR 
INT"T (DOWN J ., GCT0880 

HO 740 IF A$<>"0"THEN730 
HH 750 1'RINT"DlooWN)" , OPEN15,8 

, 15 , "10, •• S>oEA-5A, IN$ - " 
0,"+IN$IIF OP THEN810 

SO 760 OPEN l , a , 8 , IN$+",P , W",G 
OSUB860,IF A THEN220 

FJ 770 AU _ INT(SA/256) ,AL-5A-(A 
U*256) IPRINTH,CIIR$(AL) 
ICHR$(AlI); 

PE 780 FOR 1-0 TO B,PRINT'l,CH 
R$(PEEK(BS+I)): ,IP 5T T 
HEN800 

FC 790 NEXT:CLOSE1 ,CLOSE15,GCT 
0940 

G5 a00 G05U81060 .PRI NT"!OOWN) 
{SLK)ERROR DURING SAVE, 
84j"IGOSUS860 ,GOT0220 

HA 810 OPEN l,8 , 8 ,I N$+" ,P, R".G 
05UB860,IF A THEN220 

GE 820 GET,l , A$,B$ ,AD-ASC(A$+Z 
S)+256*A5C(B$+Z$):IF AD 
C)SA THEN ~1,GOT0850 

RX 830 J,'OR 1"0 TO 8,GETtl , A$ , P 
OKE BS+I ,ASC(A$+Z$):IF ( 
I<>8)AND 5T THEN F-2,AD 
- 1,1-8 

FA 840 NEXT,IF ST <)64 THEN F-3 
FQ 850 CLOSE1,CLOSE15 ,ON ABS(F 

>0)+1 GOT0960,970 
SA 860 INPUT'15 ,A,A$,IF A THEN 

CLOSEl,CLOSE15:GOSUB10 
60IPRINT" !RVS}ERROR, "A , 

GO 870 RETURN 
EJ 880 POKE1S3 , PEEK(FA+2) ,POKE 

187,PEEK(FA+3),POKE1S8, 
PEEK(FA+4),IPOP-0THEN92 

• nJ 890 S'lS 63466:IF(PEEK(7S3)A 
N01)THEN GOSUB1060,PRIN 
T"{OOWNJ{RVSJ FILE NOT 
(SPACE/FOUND ",GOl'069I?J 

C5 900 AC-PEEK(829)+256*pEEK(8 
30) :11" AO<>SA THEN pool, 
GOT0970 

BC 910 A- pEEK(831)+256*pEEK(S3 
2) - l,F-F-2 *(AcEA)-3*(A) 
EA) .AD-A-AO,GOT0930 

KM 920 A-SA ,8- EA+1,GOSUB1010,P 
OKE780 , 315YS 63338 

JF 930 A" SS:8*SS+{EA- 5A)+1,G05 
U81010,ON 01' OOT0950,5Y 
5 63591 

AE 940 GOSUB1080,PRINT"{BLU/*· 
SAVE COMPLETED ** ",OOT 

0220 
XP 950 POKE147,015YS 63562 , IF 

[5PACE/ST)0 THEN970 
FR 960 GOSUB1080 , PRINT" [BLU} .* 

LOAD COMPLETED *. ",GOT 
0220 

OP 970 GOSUB1060,PRINT"(BLKI 

(RVS JERROR DURING LOAD, 
{ooWNIR4}",ON I" GOSUB98 
0 , 999,la00,OOT0229 

PE' 980 PRINT"INCORREcr 5TARTIN 
G ADDRESS ("/1005UB360, 
pRINT"I" ,RETURN 

GR 990 PRINT"LOAD ENDED AT "I' 
AD_SA+AO , GOSUB360 ,PRINT 

0$ ,RETURN 
PO 1000 PRINT "TRUNCATED AT END 

ING ADDRESS",RETURN 
RX 1010 AH- I NT(A/256) ,AL-A- (AH 

· 256),pOKE193 , AL,pOKEl 
94 , AH 

PP 1I?J20 AH-INT(B/256),AL-B-(AH 
*2561,POKE174,ALlpOKEl 
75 , AHlRETURN 

FX 1030 IF AD<SA OR AO~EA TIIEN 
1050 

HA 1040 IF(AD)511 AND AOc40960 
)OR(AO>49151 AND AO<53 
248jTHEN G05UB1080,F-0 
,RETURN 

IIC 1050 GOSU81060,PRINT"(RV5] 
{SPAce/INVALID ADDRESS 

!DOWNllsLKj",F-l,RETU 

"" AR 1060 POKE SO+5,31IPOKE 50+6 
,2081POKE SO ,240,POKE 
(SPACEjSO+l,4 , POKE 50+ 
4 ,33 

OX 1070 FOR 5- 1 TO 100 ,NEXT,GO 
T01990 

PF 1080 POKE 5D+5,8:POKE 50+6 , 
240,POKE SO , 0,POKE 50+ 
l ,90,POKE 90+4 ,17 

hC 1090 FOR 5-1 TO 100:NEXT lpO 
KE 50+4 , 0 ,POKE 50,0,1'0 
KE SO+l , 0,RETURN 

• 
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BEFORE TYPING . . .

Before typing in programs, please
refer to "How To Type In

COMPUTE!'* GAZETTE Programs,"

which appears before the Program

Listings.

Color Craft
Article on page 62.

Program 1: Color Craft—BASIC

Section

QP .10 IFFL-0THENFL=! : LOAD "COL

OR CRAFT.OBJ",8,1

RR 20 FL=2:POKE56,32:CLRiDIMFP

(2,9),BAR(V0),SC(9),MP(2

.9)
EQ 30 POKE2040,l.3:POKE2042,253

:POKE2043,254:POKE2044,2

55

DIMC0(9):CO(1)=':CO(2)=7

:CO(3)=5:CO(4)=6:CO(5)=0

:C0(6)=2:C0{7>=14

CO(9) = 13

S2(9),S3(2),S4(

ER 40

AM 50

XS 60

HO 70

CO(8) = '.0:

DIMS!(9),

2)
S!(1 )=0.' : ') = 197:S'(2)

= 129:52(2) = .198:S1(3) = '29

lS2(3)=196

RS B0 S1.(4)=65iS2(4) = .196:S!(5)

■193tB2(5)-196tSJ(6)«liS

2(6)=1.96

SU7)= 193:S2(7)=197:S1(8

)=129:S2(8)=197:S!(9)=6 5

IS2OJ-197

CH 90

AA .100

JB 110

OJ 120

BS 130

MQ 140

RD 150

AD 160

QJ X70

RS 180

BP 190

RF 200

Bll 210

JS 220

KR 230

SC 240

= ).9B:POKE53 242

,63

3:S.1(0)-S1U):S2(

0)»S2(1)

V=53248jPOKEV+.16,0:NR=1

:pokev+2 9,0:pokev+2 3,0

POKE53276,PEEK(53276)OR

(210)

BAR(1)=1:BAR(2)=2:BAR{3
)=4:BAR(4)=14:BAR(5)=5i

BAR{6)=6iBAR{7)=7

BAR(8) = .10:BAR(9) = 1.1 : BAR

(10)=13:POKE53280,14

FORI=1T09:SC(I)=CO(I):N
EXT:POKE2045,!4:POKE204

6,15

POKE53245,128:POKE53246

,3:POKE53243,B5:POKE532

44,20.1 :SYS50944

POKE53245,192iPOKE53246

,3:POKE53243,149:POKE53

244,201:SYS50944

POKEV+16,9G:POKEV+10,43

:POKEV+12,43:POKEV+11,5

9:POKEV+13,82:

POKEV+45,0iPOKEV+44,tJ:N

H=0

BASE=8192iPOKE53272,PEE

K(53272)OR8

POKE53265,PEEK(53265)OR

32 :POKE53270,PEEK(53270

)OR16:POKE532ai,3

POKE25!,0;POKE252,32:PO

KE253,64:POKE254,33:POK

E49152,255:SYS49153

POKE25L,64:POKE252,33:P

OKF.2 53 , 64 :POKE? 54.6 3iPO

KE49152,0iSYS49153

HG

QC

RP

MR

KA

GB

SM

RE

AH

RC

FA

EQ

CO

PH

SC

DR

AG

R5

FJ

DA

RS

GF

CS

GC

JC

FB

JA

MQ

GH

250

260

270

2B0

290

300

310

320

330

340

350

360

370

380

390

400

41.0

420

430

440

4 50

460

470

480

490

500

5'0

520

53G

POKE2 51,01P0KE252,4:POK

E2 53,232:POKE2 54,7:POKE

49.1.52,0:5YS49153

POKE25.'.,0:POKE252,216iP

OKE253,231 : POKE254 , 2.19 :

POKE49!52 , 0 i SYS49153

CR*O.4:GOSUB!290

POKE25',0:POKE252,62:PO

KE253,64:POKE254,63:POK

E49152,25S:SYS49153

L-):FORI=0TO9:FORJ=0TO3

:FOKE56256+I*4+J,BAR(L)

:NEXTJ:L=L+1:HEXTI

FORBY=8768T014B48STEP32

0

LY=INT(BY-BASE)/8+1024 J

POKELY,96

FORI=0TO7 sPOKEBY+I,PEEK

(BY+I)OR641NEXT1NEXT

FORBY='4599TO.\4853STEP8

:POKEBY,255

LY=INT(BY-BASE)/S+55296

:P0KELY,6jNEXT

FORBY=.1.4598TO14a 52 STEPS

iPOKEBY,255

LY^INT(BY-BASE)/S+55296

iPOKELY,6:NEXT

L=16.1.91 iFORI=0TO39;POKE

L-(I*a),170:NEXT

AX 540

CK

RB

FK

FC

KK

CK

XQ

JC

SP

RQ

QP

KP

HX

HO
FM

550

560

570

580

590

600

6'0

620

630

640

650

660

670

680

690

EXT

POKE53245,64:POKE53 246,

63:POKE53243,193iPOKE53

244,.'.98:SYS59944

POKEV+41,0:POKEV+4 2,0 IP

OKEV+43,0

POKE53245,'.2B:POKE53246

,63:POKE53243,S3('):POK

E5 3244,S4{1):SYS50944

POKE53245,.192:POKE53246

,63:POKE53243,S3(2):POK

E53244,S4(2):SYS50944
POKEV+6,30:POKEV+7,220:

POKEV+8,70:POKEV+9,220:

POKEV+21,120

GOSUB1.040 JPOKE492 33 , 3

F0RSB=NHT09:POKEV+16,96

NY=FP(2,SB):NX=FP{1,SB)

iIFKX<256THEN480

POKEV+1.6,97:NX=NX-255

POKE53285,CO(SB)

POKE53245,64:POKE53 246,

3:POKE53243,S1 (SB):POKE

53244,S2{Sli):SYS50944

POKEV,NX:POKEV+1,NY:POK

E49189,0:SYS49185

NEXTSB:NH=1. :POKE49233,0

FL=9

POKEV+4 , 2 5 5 : POKEV+5 ,'.0 5

:P0KEV+.l.6,96

POKE5'.207,61:POKE5'.350,

239:P0KE49\89,2:POKE2 51

,4iPOKE252,203

POKEV+21,PEEK(V+21)0R4

SYS510U

IFPEEK( 50978) O0THEN560

FORI = 1.TO300:NEXT

X=PEEK(V+4)+2 4:Y=PEEK(V

+5)+10:IF(PEEK(V+16)AND

4)>0THENX=X+255

IFY>240THEN870

IFX>255THE«6S0

IFY<FP(2,7)-4THEN530

IFX<70TIIENPOKEV + 2' ,0:FL

=9:POKK53280,14:GOTO2 20

IFX<FP(.l ,6)THEN1320

FORSB=7TO9:IFX<FP(1,SB)

THEN730

MEXT

SB=.'.0:GOTO730

IFX<275THEN620

IFY<!.00THEN1 1 .'.0

CK 700 F0RSB=2TO5:IFY<FP(2,SB)

THEN730

GR 710 NEXT

QM 720 SB=.l.0:IFX>FP(2,9)+25THE

NSB=6

BK 730 SB=SB-1:POKE53245,64:PO

KE5 3 246.3:POKE53243,SI(

SB):POKE53244,S2(SB):SY
S50944

GC 740 IFSB^5THEN970

XR 750 IFFL=10THENGOSUB900

DX 760 P0KEV+l,FP(2,SB):NX=FP(

l,SB):IFNX<256THEN7a0

KF 770 POKE\'+16,PEEK(V+16)0RJ. :

HX=NX-255

XH 780 POKEV,NX:POKE53285,CO(S

B)

QA 790 POKEV+21., {PEEK(V+2! )AND

251)OR1

DS 800 POKE49189,0:POKE25!,0:P

OKE2 5 2,208:POKE51207,0:

POKE51350,196

JS 810 POKEV+1,MP(2,SB):NX*-MP(

1,SB):P0KEV+16,PEEK(V+l

6)AND2 54:IFNX*256THEH83

0

AH 820 POKEVH6,PEEK{V+16)OR.l i

NX=NX-255

KX 830 POKEV.NX

BD 840 SYS5105L1

PP 850 IFPEEK(50978)<>0THEN840

GJ 860 POKE4!H89,0:POKEV+21,12

0:SYS49.185:GOTO530

BK 870 FL=10:FORL=2TO10:IFX<(1,

-1)*32+24THEN890
0Q 880 NEXTtl,= .ll

RP 890 L=L-). :NCOLR=BAR(L) ;POKE

53280,BAR(L):CR=BAR(L):

GOSUB1290:GOTO530

GD 900 CO(SB)=NCOLR:FL=9:POKE4

9.189 ,0 iPOKEV+21,120

KR 910 POKE53280,14:CR=14:GOSU

B1290

QD 920 POKEV+1,FP(2,SB):NX=FP(

1,SB)iIFNX<256THEN940

AQ 930 POKEV+16,PEEK(V+.16)OR1 :

HX=NX-255

FR 940 POKEV,NX:POKE53285,CO(S

B)

FM 950 POKEV+21,(PEEK(V+21)AND

251JOR1

KF 960 POKE49189,0:SYS49185:RE

TURN

SR 970 FL=9iPOKE53280,1.4:HCOLR

=0:CR=14:GOSUB1290jGOTO

760

0A 980 NMS="":II=0

BC 990 GETA5:IFA5=""THEN990

RC 1000 IFAS=-CHRS(13)THENRETUR

N

MM 1010 IFAS=CHRS(20)THENPRINT
CHRS(20); .H= II-liHMS =

LEFTS(NMS,II)iGOTO990

DP 1020 IFAS<CHRS(48)ORAS>CHRS

(90)THEN990

EQ 1030 11=11+1:NM5=NMS+A$:PRI

NTAS;:GOTO990

PD 1040 FP(1,0)=294:FP(1,1)=29

4:FP(l,2)=294tFP(l,3)=

294iFP(.l ,4) = 294:FP{!,5

) = 294

MQ .1.050 FP(2,l) = 110:FP(2,2) = 14

0:FP(2,3)=165iFP(2,4)=

190tFP(2,5)=2\a

PB 1060 FOR I=6TO9:FP(1,I)=65+

(I-5)*45:FP(2,I) = 220!t)

EXTtFP(l,7)=FP(l,7)-5

PA 1070 FP(l,8)=FP(l,8)-2

SP 1080 FORI = .VT05iMP(l,I) = 255:

MP{2,I)=FP(2,I)iNEXT

AG 1090 FORI=6T09iMP(l,lHFP(l

COMPUTEIS GfllSftfl Merctl 1987 101

HG 250 POKE251 , 0 , POK£252,4.POK CK 700 FORSB- 1TOS :IFY<FP (2. S8) BEFORE TYPING 0 0 0 E253 . 232:POK£254 , 7:POK£ THEN73" 
Before typing in programs, please 49152 , 0:SYS491S3 GR 710 NeXT 

OC ,GO POKE151 ,0 :POKE252 , 216 , P OM 720 sa_HI : IF)() FP( 2 . 9) +2 5THI:': refer to "How To Type In OKE2SJ ,2]l,POK£254 , 2 19: NSB-6 COMPUTE!'s GAZETTE Programs," POK£4915 2,0.SYS 4 91S3 OK 730 SS- SB-l ,POK£SJ245 , 64 : PO which appears before the Program RF ". CR- 14,GOSUB1290 K£SJ246.3 :PORESJ24J.Sl { 
Ustings. MR 'a. POKE251,0 1POKE252 .6 2 1PO sBl.POK£53244 , S 2{Sa):sv 

K£2SJ,64: POK£254 , 63,POK 550944 
£49152,2SS : SYS 49153 GC 740 1 FSO- STHEN970 

KA '" 1.-1 : FORI-0T09 ,PORJ-0TOl XR 750 IFFL- 10THENGOSUB9D0 

Color Craft ;POKE56256+I *4+J , BAR( L) ox 70. POREV+l , FP(2,sa):NX-FP( 
:NEXTJ:L=L+l :NEXTI I , sa): IFNX<256THEN78a 

Ga 30. FORBY-S768T014848STEP32 KF 770 POKEV+16 , PEEK(V+16 ) ORI: Article 0" page 62. • NX-NX - 255 
SM 3lO LY- INT(BY-BASE) /8+1024 , XII 7a. POKEV ,NX,POKE53285,CO( S 

Program 1: Color Craft-BASIC POKELY, 96 B) 
RE n. FORI-OT07 , POKEBY+I . PEEK OA 79. POKEV+21 , (PEEK(V+21)AND Section (BY+I) OR64 ,NEXT,NEXT 25 1 )ORI 

IFFL-OTllENFL-I , LOAD "COL All JJO FORBY-14599T014853STEP8 OS 800 POKE49189,0 : POKE25 1 . 0:P OP " : POKEBY,255 OKE252 . 208 :POKE51207,0 : OR CRAPT . OBJ ",8,l 
RC J4D LY- INT(SY-BASE) /8+55296 POKE51350 , 196 RR ,. FL~2 , POKE56 , 32 , CLR:OIMFP 

:POKELY,6:NEXT JS 810 POKEV+I , MP(2 , SB) :NX _ MP( (2 ,9 ) , SAR{IO), 5C(9 ) , MP(2 
FA JSO FORBY-1 4598T0148525TEP8 l ,SS),POKEV+16,PEEK(V+l , ') 

,POKEBY , 255 6) AND2 54 , I FNX < 256THEN83 EO 3D POKE204e, 1.3: POKf;2 e4 2 , 253 
EO JO, LY- INT(BY- BA5E) /8+55296 • : POKE2043 , 254:POKE2044 . 2 

,POKELY , 6:NEXT All B2. POKEV+l6, PEEK( V+l6 ) ORI , 55 
CG J70 L-16191 ,FORI - OT039 ,POKE 1'lX- 1'lX - 255 ER 4D DI MCO (9), CO ( l )- l ICO (21 -7 L-(I - 8I , 170.NEXT 101 a" POKI::V,I'lX ,CO(3) -5 .CO(4) -6 :CO( 5 ) - e 
PH Ja. FORI_lT09 :CO( I )-SC ( I) IN BD B4D SYS51011 ,CD(6)- 2,CO(7)_ 14 

EXT pp BSO IFPEEK(50978) <>0THEN840 AM 50 CO(8)-).0 :CO ( 9) - 1 3 SC 39. POKE53245 , 64:POKE53246 . OJ 8" POKE49189,0 : POKEV+21 . 12 XS O' DIMSl(9) . 52(9) . S3{2I,54( 63:POKE53243, 1931POKE53 0,SYS49185 , GaT0530 ') 244,19815Y559944 aK 870 FL-I0 , FORL-2T010 :IFX«L 110 70 Sl (l )- 0 1 . 52 (1. )_ 197 , S I (2) DR 'DO POK£V+41.0 , POKEV+42 , O,P - 1) - 32+24THEN890 -129 , 5 2(2) -198 : S1(3 )-129 
OKEV+43 . 0 QQ Bao NEXT,i,-11 ,S2(3) -1 96 AG 4lB POKE53245 , 128:POKE53246 RP B90 L-L- l:NCOLR-BAR(L):POKE RS 80 Sl(4) -65 , 52 (4) -1 96:S1( 5) ,63 :POKE53243 , 53 (1) :POK 5 32S0 , BAR(L) :CR-BAR(L): -193 :52(5) - 196 , S l (6)-1 : 5 E53244,S4( 1 ) : SYS50944 G05U81 290 :GOT0530 2(6)-1 96 RS ". POKE53245,192:POKE53246 GO 900 OO(SB )- NCOLR:FL=9:POKE4 CH ,. Sl(7)-193,S2(7) _ 1 97:S1(8 
.63 :POKE53243, S3 (2) ,POK 9189 , e.POKEV+21 , 120 ) -129,S2( 81-1 97 , Sl(9)-65 E53244 , S4(2),SYS50944 KR ". POKE5 3 280,14:CR-14 :GOSU ,S2(9)-1 97 FJ ". POKEV+6,30 ,POKEV+7,220, 81290 AA 100 S3(1)-1:S4(1)-198 , S3(2) POKEV+8,70 : POKEV+9,220, 00 O2. POKEV+l , FP(2 , SB) :NX- FP( - 65IS4(2)-198 , POKE 53 242 POKEV+21,120 l , 5B),IFI'lX<256THEN940 , OJ DA 44B GOSUB1040:POKE49233,3 AO 930 POKLV+16,PEEK(V+16)ORl : JB 110 CO( 0) -3,Sl (0) _51(1 ) :S2( RS ". FQRSB-NllT09 : POK£V+16 , 96 I'lX- NX-255 0)-52 (1) GP 46. NY _ FP(2,SBI,NX_ FP{l,SBI 

FR 94. POKEV,NX . POKE53285 , CO(S OJ ". V-53248 , POKEV+~6 ,O,NRal .IFNX< 256TttEN48a 
B) ;POKEV+29 ,O : POKEV+23,0 CS 47. POKEV+16.97:NX- NX-255 

FM 95. POKEV+21 , (PEEK{V+21)ANO as "' POKE53276,PEEK(53276)OR GC <B. POKE53285,CO{SB) 
251)ORl (2tO) JC '90 POKE53245,64,POKE53246, KF 96. POKE49189 , 0,SY S49185:RE MO 140 BAR( I )-I , OAR(21 - 2,BAR(3 3 :POKE53243,S l (50),POKE 
TURN )- 4 , BAR(4)-14,BAR(5)-5: 53244, S2 (so h SYS 50944 SR ". FL_ 9.POKE53280,1 4,NCOLR BAR(6) - 6 , SAR(7)-7 FB SO. POKEV.NX,POKEV+l , NY: POK _ 0 ,CR_14,GOSUB1290,GC1l'O RD 150 BAR(8)-10 , BAR(91-11,OAR E49189 , 0:SYS49185 70. (10) -1 3:POK£53280 , 14 JR 51. NEXT5B,Ntt -l ,POKE49233 , 0 OA 980 NM$ _ M":II-0 AD 10' FORI _IT09 , SC(I) _ CO(I):N MO 52. FL" 9 BC 990 GETA$,IFA$_ MMTHEN990 EXT,POKE2045,14IPOKE204 GH 530 POKEV+4 , 255:POKEV+5 . 1 05 RC 1000 IFM - CHR$ (ll )THENRETUR 6 , 15 : POKEV+16 , 96 

H OJ 1 70 POKE532 4 5 , 1 28,POKE532 46 AX 54' POKE51207 , 61:POKE5\350, 

"" 1010 IFA$-CHR$(20)THENPRlNT , 3:POKE53243.85 : POKE532 239:POKE491 8 9 , 2:POKEZ51 CHR$ (20) ; .Il-ll - l ,NM$ -44,201 , SYS50944 ,4:I'OKE252 , 208 LEFT$(NM$ ,I I ),GOT0990 RS 18. POKE53245 , 192 , POKE53246 CK "D POKEV+2 1 ,PEEK( V+21)OR4 DP 1020 IFA$<CHR$(48) ORA$>QHR$ ,3. POK253243 , 1 49 : POKE53 Ra SO. SYS5.l.0 11 (90 )THEN990 244 , 201.SYS50944 Fl< 57. IFPEEK(50978) <>0TIIEN560 EO 10 30 II _ II+l,NM$~NM$+A$:PRl BP " D POKEV+16 , 96 : PQK£V+I0,43 
FC SBO FORI~lT0300,NEXT IfrA$: ,GaT0990 : POKEV+1 2 , 43.POKEV+1 1 ,5 KK ". X~ PEEK{V+4)+24 : Y -PEEK{V PO 1040 FP( 1 , 0)-294 :FP(l , l)-29 9:POKEV+1 3,82; + 5 )+10:1F( PEEK(V+16)AND 4 : FP(1,2) - 294IFP{ l ,3)a RF 'D. POK~"+45,O'POK£V+44,0 : N 4 1 >0TIIEN"X- X+255 294,PP( 1 , 4)- 294:FP(l,5 H- O CK 0 .. IPY> 240THEtl8 70 )- 294 ,II 210 BASE-S192,POKE53272 ,PEE XO 010 1 ~'X > 255TIIEtl6 80 MO 10 50 FP(2, l )-110.FP (2, 2) -1 4 K(53272) OR8 JC 0,. lIT<FP( 2 , 7 )-4TIIEN 530 0,FP(2,3) - 165,FP(2,4)-JS "D POK£5)265 , PEEK(53265)OR SF 0 3D IFX <70TttENPOKEV+21 , 0 , PL 1 90,F P(2 , 5)-21S 32:POKE53270 , PEEK( 53 270 - 9:POKE53280,14: GOT0220 PO 1060 POR 1- 6T09 : FP{l ,I I- 65+ )ORI 6 , POKE53281 , 3 RO 04D IFX<FP(l , 6)THEN1 320 (1 - 5) ' 45 :FP( 2 , Il~220 : N KR "D POKE251,O , POKE252 , 32:PO OP 050 FORSB_ 7T09 : IFX<FP{1,SB) 

EXT.FP(1,7)~FP(1 , 7) - 5 KE253,64 , POKE254 . 33,POK TttEN730 PA 1070 FP(l , a) - PP(l,B)-2 E49152 , 255.5YS49153 HP 000 tlEXT SP 1080 FORI - 1T05 ,MP( 1 .I) - 255 : SC ". POKE251 , 64 , POKE252 , 33 , P HX 0" SO- Hl :CC1l'0730 
MP(2, I ) - FP(2,I) ,N EXT OKF.253,64 , POKF.'54.63,PO HO OB. U'X < 27 5TIIEN6 20 

AG 1090 FORI - r,T09 ,MP( l , I) - FP(1 KE49152 ,0 ,SYS 49153 'OM 0,. IFY < 100TlIENll .l0 

COMPUTEI'. G.t:nme MIIfdl 1987 " I 



,1):MP(2,I)=FP(2,I)-24

:NEXT

QX 1100 MP(2,5)=FP(2,5)-24:RET

URN

HK 1.1.10 POKE251,0:POKE252,4:PO

KE253,39iPOKE254,4:POK

E49.152, 32:SYS49!53

KB 1120 CR=14:FL=9:POKE53280,C

RiGOSUD.1.290

QF 1130 POKE51729,0iOPEN15,8,.l

5:SYS514!9!lFY<75THEN!

190

FE 1.1.40 PRINT"lHOMEHBLU}LOAD

[SPACE}FILE NAME i";:G

OSUB980 i SYS5.1 669 :GOSUB

1290

GS 1150 OPEN2,8,2,NMS:INPUT#.1.5

,AS,BS,CS,C5:SVS51419

JP 1.160 IFAS="00"THENPRINT"

iHOMEiLOADING "NM?:FOR

I=1TO1000:NEXT:SYS5166

9:GOTO1180

PQ 1170 PRINT"SHOME){2 SPACES}
"B$:FORI=1TO3000:NEXT:

GOTO1230

ES '.'80 GOSOB1 290:SYS5! 937:POK

E.L4S47,255:GOTO1250

FK 1.190 PRINT"(HOME)lBLU}5AVE

ISPACEJFILE NAME: ";:G

OSUB980 : SYS5.1.669 :NM$=N

MS + ",S,W":GOSUB.1.290

MA '200 OPEN2,8,2,NMS:INPUT#15

, A? , B? , CS , C$ : SYS51419

DA .1.21.0 IFAS="00"THENPRINT"

[HOME} SAVING "NHS:GOT

01240

MQ '220 PRINT'MHOMEJU SPACES}

"BS :FORI=1TO3000:NEXT

AH .1230 SYS51669:GOSUB131.0:GOS

UB1290:P!$="@":GOTO520

JA 1240 FORI = i.TO2000iNEXTI:SYS

51669:GOSUB1290:SYS5!7

08

FC 1250 G0SUB1 3l0:P'S = '"e"
PR 1260 IFPEEK(51729)=0THKH520
RS 1270 SYS51419:P!UNT"[HOME|

ISPACKlQAI) DISK ACCESS

. CODE = ■1]'EEK(5'729)

I)E i 2R0

CE 1290

AA 1300

FB '310

MD '320

HC 1330

>669:GOSUB1290:GOTO520

POKE2S' ,0 I POKE252,2'6:

POKE2 53,40:POKE254,216

:POKE491.52,CR:SYS491 53

RETURN

SYS65484:CLOSE2 :CL05E.l

5:RETU RN

POKE56,.1.60;CLR:SYS 647

59

END

Program 2: Color Craft-

Machine Language Section

See instructions in article on page

62 before typing in.

C000T00

C008:FB

C010:A5

C0!8:D0

C020I60

C028i8C

C030:BD

C038:02

C040:C6

C048:AD

C050:C9

C058;C0

C060:C0

C068i3A

C070:FC

D8 A0

18 A5

FC 69

EA A5

4C 48

44 C6

01 0.1

01 C9

AE 43

25 D0

00 D0

A0 00

8C 26

C0 8C

A9 F8

00 AD

FB 69

00 85

FB C5

C0 C6

60 20

C9 8C

A4 F0

C6 AD

29 0F

05 A9

8C 2A

C0 8C

3E C0

1.8 6D

00 C0

01 85

FC C5

FD D0

8E 43

l.D C0

D0 07

0F AC

42 C6

8D 24

03 8D

C0 BC

29 C0

A9 07

25 C0

9.1. 4C

FB 58

FE 7B

E4 DD

C6 B7

DA 91

BD 01.

44 DF

48 Fi

C0 4E

24 B9

2E C6

8C 4D

85 EC

85 B2

C078:FB Bl

C080:0A 0A

C08B:FB A9

C090:24 C0

C098:91 FB

C0A0:C8 9B

C0A8iFB A2

C0B0:8E 2A

C0B8:D0 17

C0C0:EE 2A

C0C8iD7 8D

C0D0:C0 C9

C0D8:D.l C0

C0E0:FE AD

C0E8:26 C0

C0F01C0 AD

C0F8:30 C0

C.1.00:C0 18

C108:AD 2C

C110:A2 1.0

C118:8D 29

C120:01 2D

C.128:18 AD

C130:C0 AD

C138:C0 AD

C'40:2D C0

C.'48:2E C0

C.1.50:2D C0

C158:AD 2E

C.'.60:C0 6E

CV68:2B C0

C.170:18 AD

C178:D0 86

C180:69 01

C18B:8D 31

C.1.90iC2 8A

C198t32 8D

C1A0:32 C0

C.1AB:36 C0

C1B0:37 C0

C1BB:8D 37

C1C0:FE AD

CICBiAA A9

C1D0:8D 38

C1D8!FD 85

ClE0i85 FE

ClE8i2F C0

C1F0:FE 69

ClF8:ia AD

C200;A5 FE

C208:C0 A5

C2!0:20 65

C218:C9 03

C220:C0 4C

C223:37 C0

C230:4C 2C

C2 38iFF ED

C240:00 81

C248iA6 03

C250:18 6D

C258:35 C0

C260:B1 FD

C268i26 C0

C270:30 C0

C278:8D 30

C280:FD 8D

C288iC0 4E

C290:34 C0

C298:6E 33

C2A0:00 85

C2A8:FD A5

C2B0IA0 00

C2B8iC9 00

C2C0;69 C9

C2C8i35 C0

C2D0:F0 40

C2D8:C0 F0

C2E0:00 85

C2E8:FD A5

C2F0:A9 03

C2F8:0F C9

C300:F0

C308:C3

10

A0

C310:F0 18

FB 38

0A 0A

03 69

C9 03

Bl FB

C9 3F

C0 8E

C0 2D

AD 27

C0 4A

27 C0

04 90

BD 28

25 C0

A0 00

26 C0

0A 0A

6D 2B

C0 69

86 FD

C0 AD

29 C0

2D C0

2E C0

2D C0

AD 2E

AD 2D

AD 2D

C0 8D

2B C0

4E 2C

2B C0

FE AD

85 FD

C0 AD

1.8 6D

31 C0

AD 3.1.

AD 2D

3B A9

C0 A9

32 C0

01 8D

C0 18

FD AD

CA D0

18 65

00 65

36 C0

69 00

FD BD

FE 85

D0 08

27 C2

A9 03

C2 8D

3A C0

FD 2D

AD 35

35 C0

2D 3A

0D 3A

4C BA

38 E9

C0 4C

3C C0

34 C0

6E 33

C0 A9

FD 18

FE 6D

Bl FD

F0 6E

03 F0

Bl FD

C9 03

37 A9

FD 18

FE 6D

8D 3 5

00 F0

C9 03

00 AD

AD 24

E9 0D

18 69

00 85

D0 04

C9 00

D0 E9

27 C0

27 C0

C0 EE

4A C9

Bl FB

05 4A

C0 A2

0A 85

Bl FD

20 6D

0A 18

C0 8D

00 3D

A0 00

25 C0

C9 00

69 FF

69 00

38 E9

C0 E9

C0 4A

C0 8D

2C C0

4E 2C

C0 6E

8D 2F

25 C0

A0 00

26 C0

31 C0

4A 4A

C0 29

C0 29

07 ED

00 85

C9 00

39 C0

AD 38

39 C0

EE A2

FD 85

FE CA

65 FD

85 FE

33 C0

FE AD

A9 00

20 7F

CA F0

3A C0

BD 3E

3E C0

C0 D8

CA D0

C0 8D

C0 91

C0 A2

03 90

72 C2

A5 FE

6E 33

C0 4E

04 85

6D 33

34 C0

4A 4A

CD 24

65 A9

29 0F

F0 3C

D8 85

6D 33

34 C0

C0 Bl

15 CD

F0 0C

35 C0

C0 8D

0A 0A 09

40 85 D7

FC AD 27

A9 FF A7

D0 09 D0

60 91 5A

A2 00 53

C9 00 BE

2A C0 67

00 F0 6B

4C B3 54

4A 4C E0

D0 86 60

FD 8C EC

8D 2B 8D

C2 AD F8

6D 2A 5A

2D C0 Al

2E C0 6F

Bl FD FF

18 69 65

F0 11 El

8D 2D 68

8D 2E E5

1.8 8D 60

00 8D 5E

0A 8D 6C

2B C0 76

4E 2C 5C

C0 6E 64

2B C0 15

C0 A2 2A

0A 18 19

Bl FD EF

20 6D F3

38 E9 D8

4A 8D 68

07 BD 7C

07 8D 46

37 C0 C0

FD 85 IB

F0 ID CE

A9 40 6 5

C0 65 F7

65 FE ED

08 AD 0D

FD A5 35

D0 EF 5B

85 FD F2

BD 34 BC

18 A9 66

24 C0 EE

BD 35 7B

C2 AE 5D

04 0A 0B

38 A9 07

C0 A0 14

91 FD DA

0A 0A 72

F6 SD 05

3A C0 63

FD AC 78

00 BD 84

07 E8 35

60 A5 B2

8D 3D 7D

C0 4E A4

34 C0 C9

FE A9 B2

C0 85 08

85 FE FB

4A 4A F6

C0 F0 99

02 9D 40

C9 00 4B

CD 24 B0

FE A9 01

C0 85 48

85 FE 3C

FD 29 03

24 C0 70

20 4B B0

C9 01 B5

3B C0 8.1.

54

55

55

54

55

55

54

C318:B1 FD

C320:FD AD

C328:40 C3

C330:0A 8D

C338:C0 Bl

C340:AD 3C

C34Bi85 FE

C350iA5 FE

C358:8D 42

C360SC0 0E

C368:42 C0

C370:2E 43

C378:C0 8D

C380:C0" 85

C388:3F C0

C390:A9 04

C398:45 C0

C3A0JEE 40

C3A8:D0 06

C3B0:C9 40

C3B8:45 C0

C3C0:CE 44

C3C8:C7 A9

C3D0:C0 CD

C3D8:8D 35

C3E0:C0 90

C3E8:AD 46

C3F0:85 FE

C3FB104 85

C400:6O 00

C408:55

C4'.0:55

C418:54

C420:55

C428:5S

C4 30:54

C438:55

C440I00 00

C4 48:00 00

C4 50:0'. 55

C458:50 05

50

00 55

C4 70:00 00

C478:00 00

C480:00 00

C48B:00 00

C490-01. 55

C498:40 01

C4A0:55 40

C4A8:01 55

C4B0:00 00

C4B8:00 00

C4C0:00 FF

C4C8:00 03

C4D0IC0 00

C4DBI03 C0

C4E0:00 03

C4E8:C0 00

C4F0:03 C0

C4FS:00 03

C500:00 0.1.

C50Si55 40

C5i.0:01 55

C518i40 01

C520i55 40

C528:01. 55

C530:40 01

C538155 40

C540:00 00

C548:00 00

C550:00 00

C55B:55

C560i55

C569ISS

C570:00 00

C578i00 00

C580 100 40

C588J00 00

C590:55 50

C598:00 55

C5A0:55 54

C5A8:55 55

C5B0100 55

C460:55

C468:

55

55

55

29 F0

35 C0

AD 24

3B C0

FD 29

C0 85

60 A5

BD 47

C0 AD

42 C0

2E 43

C0 A9

43 C0

FD A0

8C 40

8D 44

29 C0

C0 4C

EE 41

D0 03

0E 45

C0 D0

01 8D

41 C0

C0 AD

10 A9

CO 85

60 18

FE AD

00 00

55 55

54 55

55 54

55 55

54 55

55 54

00 00

00 00

00 14

40 01

55 50

01 55

00 00

00 00

00 00

00 00

00 00

40 0'

55 40

01 55

<10 00

00 00

00 00

FF FF

C0 00

03 C0

00 03

CO 00

03 C0

00 03

C0 00

55 40

01 55

40 01

55 40

01 5 5

40 01.

55 40

01 55

00 00

00 00

00 55

55 55

55 55

55 55

00 00

00 00

00 00

55 00

00 55

55 40

55 55

00 55

40 00

0D 3B

BD 28

C0 0A

A9 01

0F 4C

FD AD

FD BD

CO AD

3 4 CO

2E 43

C0 0E

20 18

85 FE

00 A2

C0 8C

C0 Bl

C9 C0

B7 C3

C0 4C

EE 3F

C0 AD

D5 C8

35 C0

90 08

41 CO

03 8D

FD AD

AD 34

33 C0

00 00

54 55

55 54

55 55

54 55

55 54

55 55

00 00

00 00

00 00

55 40

05 55

40 0i

1.4 00

00 00

00 00

00 00

00 00

55 40

01 55

40 0i

00 00

00 00

00 00

C0 00

0 3 C0

00 03

C0 00

03 C0

00 03

C0 00

03 FF

01 55

40 0'

5 5 40

01 55

40 01

55 40

01 55

40 01.

00 00

00 00

55 55

55 55

55 55

55 55

00 00

00 00

50 00

00 55

54 00

55 55

50 55

54 00

55 00

C0 91 94

C0 4C 9F

0A 0A 05

8D 35 35

1C C3 84

3D C0 FF

46 C0 2C

33 C0 74

BD 43 2D

C0 0E 2E

42 CO BE

6D 43 12

AD 42 FD

08 8C BA

4.1 CO FO

FD BD 3A

D0 06 ID

C9 80 6D

B7 C3 76

C0 0E 7B

45 C0 31

CA DO IE

AD 3F DE

A9 02 5A

CD 40 50

35 C0 03

47 CO 3F

C0 69 Bl.

85 FD 44

00 55 0F

55 54 48

55 55 75

54 55 0F

55 54 60

55 55 8D

54 55 27

00 00 8i

00 00 C9

55 00 BD

05 55 D2

50 05 IE

55 40 0F

00 00 E7

00 00 F9

00 00 02

00 00 DA

00 00 12

01 55 013

40 01 10

55 40 4B

00 00 10

00 00 3A

00 00 42

03 C0 17

00 03 49

C0 00 B4

03 CO 11

00 03 61

C0 00 CC

03 CO 29

FF FF 73

40 01 59

5 5 40 B4

01 55 BC

■10 01. 91

55 40 CC

01 55 A4

40 01 A9

5 5 40 E4

00 00 CB

00 00 D3

55 5 5 31

55 55 E3

55 55 EB

00 00 F3

00 00 FB

00 00 04

00 54 F2

40 00 94

55 55 D2

50 55 IE

55 40 AE

55 50 27

00 54 98

102 COMPUTEfs Gazette March 19B7

,I) ,MP( 2 , I )-FP(2, I )-24 
,NEXT 

OX 1UH:I MP(2,5)aFP(2 , 5) - 24,RET 
URN 

HK 1110 POKE251 ,0: POKE252 ,4,PO 
KE253,39 , POKE254,4 : POK 
E49152,32 : SYS49153 

KD 1120 CR_ 14;FL_ 9:POKE53280,C 
R.GOSUB1290 

OF 1130 POKE51729 , 0:0PEN15,8,1 
5 : SYS51419: I F"f (75TIIENl 

'" FE 1140 PRINT"\1I0MEIIBLU)LOAD 
ISPACE1FILE NAME , ";:G 
OSUB9BO,SYS51669:GOSUB 
1290 

GS 1150 OPEN2,8,2,NM$ : INPUTt15 
, A$ , D$,CS,C$,SYS51419 

JP 1160 IFA$ - "OO"TIlENPRINT" 
[1I0MEjLOAOING ~NM$ : FOR 
I-1TOI000,NEXT:SYS5166 
9,GOT01l80 

PO 1170 PRINT~IIIOME)12 SPACES) 
"a$ ,FORI .. 1 T03000 , NEXT , 
GOT01230 

ES .\l80 GOSUBI 290 , SYS519J7 : POK 
£14847,255 :OOTO.l.250 

FK H90 PRINT"!HOME)!aLu)sAvE 
[SPACE)FILE NAME : ": ,0 
OSUB980:5Y551669 : NM$mN 
M$+" ,5 , Woo :G05U81290 

MA ,1. 200 OPEN2 , B,2 , NM$:INPUTtI5 
,AS, BS , C$ , C$ : SYS51419 

OA 121 0 IFII.$ .... 00"THENPRINT" 
[HOME) SAVING "NMS,GOT 
01240 

MO 1 220 PRINT "\HOME) [2 SPACES) 
"B$ : FORI"l T03000 : NEXT 

N! 1230 SY551669 : GOSUB1JI 0:GOS 
UB1290 : P.l. $ .... @": GOT0520 

JA 1 240 FORI"' I T02000 ,NEXTI : SYS 
51669 :GOSUB.l. 290: SYS5 .\ 7 

" FC '250 GOSUB1Jl0:pt$ · " @ ~ 
PR 1260 H ' PE:EK(5J729) - OTIIJ:::N520 
RS 1270 SYS514'9 :P RINT "[1I0 ME] 

(SPACt: IBAD Dr SK ACCESS 
. com: ,. "PEt:K(51729) 

I>E , 2EW FOIl! : lTOJ000 :N~;XT : SYS5 
, 669:GOSUI)I 290 :GOT0520 

ct: '290 I'OKE::25' ,0: POKE252 ,2 l6 : 
POKE25J , 40: I'OKE254 , 2) 6 
: POKE49152 , C R: SYS49 .l 53 

M l.300 RE::TURN 
FB 1JI 0 SYS654B4 , CLOSE2 :CLOSEJ 

5:RETURN 
MO 1 320 POKE56 , .l60:CLR :SYS 647 

59 
IIC J.JJ0 END 

Program 2: Color Craft
Machine language Section 

See illstructiolts ill article Oil page 
62 before typillg ilt. 

COOO:OO DB AO 00 AD 00 CO 91 4C 
C008:FB IB AS FB 69 01 85 FB 58 
C010.A5 Fe 69 00 85 FC C5 FE 73 
C018.00 EA AS FB C5 FO DO E4 DO 
C020,60 4C 48 CO C6 8E 4J C6 B7 
C028,8C '14 C6 60 20 1 0 'Co IlA 91 
COJO:BO 01 01 C9 8C DO 01 DO 01 
COJB:02 01 C9 1\4 F0 OF AC 44 OF 
CM0.C6 AE 4J C6 AD 42 C6 48 n 
C04B:AD 25 00 29 0F 80 24 co 4E 
coso :C9 00 DO 05 1>.9 OJ 80 24 B9 
C058,CO A0 00 ac 2.1'.. co BC 2E c6 
C060lC0 8C 26 C0 8C 29 CO BC 40 
C068,JA co 8C JE CO A9 07 B5 EC 
C070:FC A9 FB I B 60 25 C0 85 82 

102 COMPUTEl'f G.u(lne March 1987 

C07B,FB 
e080 : 0A 
e08B,FB 
C090: 24 
C098:91 
eOAO : C8 
COA8 .FB 
COBO:8E 
COB8:00 
COCO.EE 
C0C8,07 
COOO:CO 
C008:01 
C0EO:FE 
COE8 : 26 
COFO,C0 
C0FBIJ0 
CI00 :CO 
CI08 : AD 
CllO : A2 
C118 : 80 
C120:01 
C128 : 1B 
elJO :CO 
ClJ8.C0 
C140:20 
C1 48 , 2E 
C150,20 
C158:AD 
C160, CO 
C168:2B 
C170: 1B 
C178:DO 
C18(l:69 
CIBB,8D 
C199.C2 
C198132 
CIAO,J2 
CIAS:J6 
CIao , J7 
Cln8:BD 
CICO : F£ 
C1C8 : AA 
C100.BD 
CIDB:FO 
C1EO,85 
C1E812F 
C1 F0:FE 
CIF8 :18 
C200 :.1'..5 
C208:CO 
C210 : 20 
C218:C9 
C220 :CO 
C228, J7 
C2JO ,4 C 
C238 , FF 
C240 : 00 
C24B,A6 
C250 : 18 
C258:35 
C260 : Bl 
C268.26 
C270,J0 
C27B : BO 
C280:FD 
C288 1C0 
C290 :J4 
C298:6E 
C2A0 ,(l0 
C2AB :f'0 
C2UO:A0 
C2D8:C9 
C2C0:69 
C2CB , J5 
C200:FO 
C20B : CO 
C2E0,00 
C2E8:FO 
C2F0 :A9 
C2F8 , OF 
CJ00 , F0 
CJoe , CJ 
CJ10 : F0 

00 OA OA 09 
69 40 85 07 
85 FC AD 27 
04 A9 FF A7 
00 00 09 00 
£9 60 91 SA 
CO A2 00 5J 
CO C9 00 BE 
EE 2A C0 67 
C9 00 FO 68 
Fa 4C BJ 54 
4A 4A 4C E0 
A2 DO 86 60 
85 FO 8C EC 
FO 80 28 80 
60 C2 AD F8 
18 60 2A SA 
BO 20 CO Al 
80 2E CO 6F 
00 81 FO FF 
CO 18 69 65 
00 FO 11 El 
FF 80 20 68 
00 80 2E E5 
E9 18 80 60 
E9 00 80 5E 
4A 0,\ 80 6C 
80 2B C0 76 
C0 4E 2C 5C 
2C C0 6E 64 
6£ 28 C0 15 
2F CO .1'..2 2.1'.. 
CO OA 18 19 
00 Bl FO EF 
CO 20 60 F3 
CO J8 £9 08 
4A 4A 80 68 
29 07 80 7C 
29 07 80 46 
ED J7 CO CO 
85 FO 85 1B 
00 FO 10 CE 
CO 1>.9 40 65 
38 CO 65 F7 
c0 65 FE ED 
A2 08 AD 00 
85 ~'O AS 35 
CA DO EF 5B 
FO B5 FO F2 
FE 80 34 BC 
CO 18 .1'..9 66 
AD 24 CO EE 
00 BO J5 78 
7F C2 AE: 50 

B1 Fa J8 E9 
OA 0.1'.. 0.1'.. 18 
A9 OJ 69 00 
co C9 OJ DO 
Fa al Fa C9 
9B C9 JF DO 
A2 CO 8E 27 
2A CO 20 27 
17 AD 27 CO 
2/\ C0 4A 4/\ 
80 27 CO Bl 
C9 04 90 05 
CO BO 28 C0 
AD 25 CO 0/\ 
CO NJ 00 Bl 
AD 26 CO 20 
C0 01'. 0.1'.. OA 
18 60 2B C0 
2C CO 69 00 
10 86 FO A0 
29 C0 AD 25 
20 29 C0 C9 
AD 20 CO 69 
AD 2E CO 69 
AD 20 CO 38 
CO AD 2E C0 
CO AD 20 C0 
CO AD 20 CO 
2E CO 80 2C 
6E 2B C0 4E 
CO 4£ 2C CO 
AD 2a CO 80 
86 FE AD 25 
01 85 Fa AO 
31 CO AD 26 
8A 18 60 J 1 
BO J1 CO 4A 
CO AD J1 CO 
CD AD 20 CO 
CO J8 .1'..9 07 
37 C0 A9 00 
AD J2 CO C9 
A9 01 80 J9 
JB CO 18 AD 
B5 FO AD J9 
FE CA DO EE 
C0 1B 65 FO 
69 00 85 FE 
AD 36 CO 65 
FE 69 00 B5 
AS FO 80 J3 
65 FE 85 FE 
0J 00 OB A9 
4C 27 C2 20 
CO A9 0J CA FO 04 0A 08 

JA CO 3B A9 07 
80 3£ CO 1'.0 14 
3E e0 91 FO DA 
CO 08 OA 0A 72 
CA DO F6 BO OS 
C0 80 JA C0 63 

2C C2 BO 
ED JA C0 
Bl FO 20 
OJ AD 35 
60 35 C0 
CO 20 3A 
FO 00 JA CO 91 FO At 78 
C0 4C BA C0 A2 00 BD 84 
CO J8 E9 OJ 90 07 E8 35 
30 CO 4C 72 C2 60 AS B2 
BO Je C0 11.5 FE 80 JO 70 
4E J4 C0 6E 33 CO 4E A4 
C0 6E JJ CO 4E J4 CO C9 
33 CO A9 04 85 FE A9 82 
85 FO IB 60 JJ CO 85 08 
AS FE 60 34 CO 85 FE FB 
00 B1 FO 4A 4A 4A 4A F6 
00 FO 6E CD 24 CO F0 99 
C9 03 FO 65 A9 02 80 40 
CO 81 FD 29 OF C9 00 4B 
40 C9 0J FO Je CD 24 80 
FO J7 A9 08 85 FE 1'.9 01 
85 FD '\B 60 JJ C0 B5 4B 
AS FE 60 34 CO 85 FE 3C 
OJ 80 35 00 Bl FD 29 03 
C9 01'1 F0 15 co 24 CO 70 
10 C9 03 F0 OC 20 48 BO 
A0 01'1 AD 35 CO C9 01 B5 
18 AD 24 C0 BO 3B CO 81 

CJ1B IB1 FO 29 FO 00 
CJ20 .FO AD J5 CO 80 
C32B :40 C3 AD 24 CO 
C3Ja : 0A 80 In C0 .1'..9 
CJJ8 :C0 Bl Fa 29 0F 
C340 : AO JC CO 85 FD 
CJ 4B,B5 FE 60 AS FO 
CJ50 , A5 FE 80 47 CO 
CJ58:BO 42 CO AD J4 
C360, C0 OE 42 CO 2E 
CJ68:42 CO 2£ 4J CO 
CJ70 : 2E 4J CO A9 20 
CJ78:CO BO 4J CO 85 
CJB0,CO' 85 FD AO 00 
C388 :3 F CO 8C 40 C0 
CJ90:A9 04 80 44 CO 
CJ9BI45 co 29 CO c9 
ClNJ:EE 40 co 4C B7 
C3M: 00 06 EE 41 C0 
C3B0,C9 40 DO 03 EE 
CJB8:45 CO 0E 45 C0 
CJCO , CE 44 CO DO 05 
ClCB : C7 .1'..9 01 80 J5 
CJOO : CO CD 41 C0 90 
CJOB : 80 J5 CO 11.0 4 1 
ClEO, CO 90 10 A9 0J 
CJE8 : AO 46 CO B5 FO 
C3f'0:85 FE 60 18 AD 
ClFB .04 85 FE 11.0 33 
C400:60 00 00 00 00 
C408: 55 54 55 55 54 
C4.1.0 , 55 55 54 55 55 
C41B : 54 55 55 54 55 
C420,55 54 5 5 55 54 
C428:55 55 54 55 55 
C4JO: 54 55 55 54 55 
C4J8.55 54 00 00 00 
C440,00 00 00 00 00 
C448:00 00 00 1 4 00 
C450 , O.\ 55 40 0 t 55 
C45B: 50 OS 55 50 05 
C460 , 55 50 01 55 40 
C468:00 55 00 00 1 4 
C470 . 00 00 00 00 00 
C478 : 00 00 00 00 00 
e 48o,oo 00 00 00 00 
C488.00 00 00 00 00 
C490.0.\ 55 40 01 55 
C498.40 OJ. 55 40 01 
C4AO :5 5 40 0t 55 40 
C4AB : 0' 55 40 00 00 
C4B0 : 00 00 00 00 00 
C4B8 :00 00 00 00 00 
e4CO : 00 FF FF FF CO 
C4C8:00 OJ CO 00 0J 
C4DO.C0 00 03 CO 00 
C408,03 C0 00 03 CO 
e 4E0,00 OJ 00 00 03 
C4E8:C0 00 0J C0 00 
C4FO:03 CO 00 OJ CO 
C4FB .00 03 CO 00 OJ 
C500:00 01 55 40 01 
C508.5S 40 01 55 40 
C5tO:0 1 55 40 01 55 
C518.40 01 55 40 01 
C520,55 40 01 55 40 
C528,01 55 40 01 55 
C5J0:40 01 55 40 01 
C5JB,55 40 01 55 40 
C540,00 00 00 00 00 
C548:00 00 00 00 00 
C550 ,00 00 00 55 55 
C558,55 55 55 55 55 
C560 , 55 55 55 55 55 
C568 , 55 55 55 55 55 
CS70 ,00 00 00 00 00 
C578 , OO 00 00 00 00 
C580 ,00 40 00 00 50 
e58B,00 00 55 00 00 
C590 : 55 50 00 55 54 
C598:00 55 55 40 55 
c5A0.55 54 55 55 50 
C5A8.55 55 00 55 54 
C5BO.00 55 40 00 55 

38 C0 91 94 
28 CO 4C 9F 
OA 011. 0A 05 
01 80 35 35 
4C 1C CJ 84 
AD 3D C0 FF 
BO 46 C0 2C 
AD 33 CO 74 
C0804320 
4J C0 OE 2E 
OE 42 CO BE 
18 60 4J 12 
FE AD 42 FO 
.1'..2 OB BC BA 
8C 4,\ 00 FO 
B1 FO 80 JA 
CO DO 06 1 0 
CJ C9 80 60 
4C B7 C3 76 
JF C0 OE 7B 
AD 45 CO 31 
C8 CA D0 -'.E 
C0 AD JP DE 
08 A9 02 SA 
CO CO 40 50 
80J5C003 
AD 47 CO JF 
J4 CO 69 Bl 
CO 85 FO 44 
00 00 5 5 Of' 
55 55 54 48 
54 55 55 75 
55 54 55 OF 
55 55 54 60 
54 55 55 80 
55 54 55 27 
00 00 00 81 
00 00 1'10 C9 
00 55 00 BO 
40 OS 55 02 
5550051E 
01 55 40 OF 
00 00 00 E7 
00 00 00 F9 
00 00 00 0 2 
00 00 00 OA 
00 00 00 J.2 
40 I.H 5 5 011 
5 S 40 OJ. 10 
0.1. 55 40 4B 
00 00 00 .lO 
00 00 00 JA 
00 00 00 42 
1'10 0J CO 17 
C0 00 OJ 49 
03 C0 00 B4 
00 0J C0 1.\ 
CO 00 03 6 ) 
03 CO 00 CC 
00 03 CO 29 
FFFFFF7J 
55 40 01 59 
01 55 40 B4 
40 01 55 BC 
55 40 01 91 
01 55 40 cc 
40 0 1 55 A4 
55 40 0 J. 1'.9 
015540E4 
00 00 00 CB 
00 00 00 OJ 
55 55 55 31 
55 55 55 E3 
55 55 55 EB 
55 00 00 F3 
00 00 00 F8 
00 00 00 04 
00 00 54 F2 
55400094 
00 55 55 02 
5550551E 
55 55 40 AE 
00 55 50 27 
00 00 54 98 



C5B8:00

C5C0:00

C5C8:00

C5D0:00

C5D8:55

C5E0:55

C5EB:00

C5F0;55

CSF8I00

C600I00

C608;00

C6'0:00

C618:01

C6 20:E2

C6 28J00

C6 30:0'.

C6 38:00

C640I00

C648:00

C650:00

C658:01

C660:54

C668:00

C670:01

C678:00

C680:00

C688i55

C690:05

C698i55

C6A0:55

C6A8:05

C6B0:50

C6B8:00

C6C0:00

C6C8:00

C6D0:00

C6D8i00

C6E0:00

C6E8:00

C6F0:00

C6F8:00

C700:A0

C708:85

C710iFD

C718iFE

C7 20:F8

C728i23

C730i23

C7 3Si0F

C740:60

C7 48:42

C750:C7

C758:22

C760123

C768iD0

C770I01.

C778iD0

C780:0.l.

C788:B0

C790:F0

C798:D0

C7A0:2D

C7A8:D0

C7B0:C7

C7B8:FB

C7C0:A0

C7C8:41

C7D0I01

C7D8:4C

C7E0:0.l

C7E8jA0

C7F0:4!

C7F8i70

C800:F0

CB081D0

CB10I23

C8l8iD0

CB20:8D

C82B:00

C8 30:C7

C838:C8

CB40:FB

C848i4'

C850.38

00 50

00 00

.15 00

05 55

01 55

55 05

55 55

00 01

.15 00

52 49

00 00

00 01

22 F2

48 26

00 01

80 00

00 00

92 49

00 00

00 0.1

IE 44

90 10

00 0.1.

80 00

00 00

00 00

40 01

55 54

15 55

55 15

55 54

00 55

00 00

00 00

00 00

00 00

03 00

C0 0C

00 00

00 00

00 00

00 AE

FB AD

CF 85

B.I FB

60 FF

C7 29

C7 29

38 ED

00 FF

C7 C9

20 24

C7 C9

C7 E0

0C A0

91 FB

0C A0

91 FB

70 AD

14 A0

0C A9

10 D0

12 A0

CE 4.1

4C 78

00 Bl

C7 AD

Bl FB

70 ce

Bl FB

00 B.I

C7 AD

C8 AD

.1.0 A0

19 38

C8 A3

09 AD

10 D0

B.I FB

AD 41

E0 09

8D 41

C7 91

E9 01

00 00

0.1. 00

00 55

00 .15

55 05

55 55

00 .1.5

55 00

00 05

24 00

00 01

80 00

08 32

82 4S

80 00

00 00

00 01

24 00

00 01

80 00

E0 .10

4C 90

80 00

00 00

00 01

00 00

55 50

05 55

55 15

55 55

0.1 55

40 00

00 00

00 00

00 00

00 00

C0 00

00 00

00 00

00 00

00 00

FA CF

FC CF

FD AD

91 FD

00 AD

10 8D

0F 8D

2 3 C7

AD 25

00 D0

C7 20

00 D0

00 F0

01 Bl.

4C 70

01 Bl

4C 70

10 D0

00 Bl

FF 38

8D .1.0

00 Bl

C7 AD

CB E0

FB 8D

41 C7

38 E9

E0 06

.18 69

FB 8D

41 C7

10 D0

00 B.I

E9 0.1

00 Bl

10 D0

E0 08

8D 41

C7 91

D0 IB

C7 EE

FB A0

91 FB

40 00

00 05

00 0.1.

55 00

55 55

0.1 55

55 00

00 55

00 00

00 01

80 00

00 00

82 08

22 Fl

00 00

00 01

92 49

00 01

80 00

00 00

64 90

IE 44

00 00

00 01

92 49

15 00

0.1 55

54 15

55 55

05 55

50 01

15 00

00 00

00 00

00 00

00 0C

FF F0

00 00

00 00

00 00

00 00

AD FB

85 FC

FE CF

C8 CA

00 DC

22 C7

23 C7

8D 23

C0 0A

03 EE

A0 CB

01 60

DD E0

FB 38

CB E0

FB 18

C8 E0

2D 42

FB C9

ED 42

D0 E0

FB 8D

41 C7

05 D0

4.1 C7

91 FB

01. 91

D0 IB

01 91

41 C7

91 FB

2D 42

FB C9

91 FB

FB C9

00 42

D0 12

C7 EE

FB 4C

A0 00

41 C7

01 Bl

4C 70

00 4F

00 66

55 9B

55 9B

.15 8C

55 11

05 77

00 47

0.1 F2

80 20

00 9F

00 C5

2A 63

B0 7D

00 DD

80 E0

24 CE

80 60

00 OF

00 06

1C D3

E0 69

00 IE

80 21

24 0F

00 62

50 C7

55 4C

15 D3

54 E3

55 EB

00 69

00 46

00 4E

00 56

00 76

03 1.8

00 20

00 76

00 7E

00 86

CF 62

AD IB

85 Bl

D0 A5

8D F8

AD 93

A9 8B

C7 CF

3D A8

42 D6

AD 8F

AE .IE

01 51.

E9 5F

02 93

69 AE

07 AS

C7 CA

00 C2

C7 8E

04 47

41 13

91 10

IB CB

CE 66

A0 Dl

FB C2

A0 1C

FB CC

CE 8E

4C A5

C7 31

3D 70

4C 80

FF 8A

C7 12

A0 EC

41 C6

70 3B

Bl Al

AD 91

FB C6

C8 6C

00 01

C858:A0

C860:4l

C86B:0l

C870JA0

C878:AD

C8B0;B1.

C888:0!.

C890:69

C898:0.i

C8A0i20

C8AB:C9

C8B0:C7

C8B8:8D

C8C0:A9

C8C8:D0

C8D0:C9

C8DBi22

C8E0:DC

CBE8:85

CBF0:A9

C8F8:8D

C900:C9

C908:8D

C9'0:8D

C9!8:FD

C920;FD

C928i4D

C930:BD

C9 38:D0

C940:F0

C948:4C

C950J08

C958

C960:00

C968:01

C970:B0

C97B:00

C9S30;00

C988:00

C990:00

C998:00

C9A0:00

C9A8:00

C9B0:82

C9B8:00

C9C0:01.

C9C8:00

C9D0:00

C9D8:C9

C9E0:IA

C9 E8:49

C9F0:8D

C9F8;00

CA00:F5

CA0B:03

CA10S03

CA.1.8: C9

CA20IFC

CA28:C9

CA30:FC

CA38! C9

CA40:FC

CA48:20

CA50:4C

CA5B:C8

CA60:C9

CA68iD0

CA701CE

CA78:8D

CA80:F9

CAS8:C9

CA90:FA

CA98:20

CAA0:4C

CAA8:D2

CAB0:B7

CAB8J10

CAC0:D0

CAC8i85

CAD0:4C

CAD8:85

CAE0:60

CAE8:02

CAF0:CB

00 Bl FB

C7 AD 41

Bl FB 18

00 Bl FB

10 D0 2D

FB 18 69

Bl FB C9

01 91 FB

60 38 E9

E4 FF C9

1.1 D0 06

60 C9 91

23 C7 60

04 8D 23

06 A9 08

20 F0 0.1

C7 60 78

A9 01 3D

FD AD 4B

3B 8D 1)

49 C9 AD

A9 0D 8D

15 03 58

1.9 D0 29

1.0 04 A9

BD 51 C9

C9 BD 11

•6 D0 BD

BD 4B C9

06 G8 AB

40 C9 3.1

18 14 03

00 80

02 2.1 00

00 01 01

41 00 00

82 2.1 00

00 80 01

00 00 00

00 00 00

01 00 80

02 01 00

00 02 0.1

00 00 02

82 20 00

00 80 00

00 00 00

00 00 00

3B 90 F9

D0 A9 FF

C9 8D 14

15 03 58

16 40 30

C9 A2 02

4C C9 CB

4C C9 CB

A9 28 85

20 A3 CA

A9 28 85

20 A3 CA

A9 40 85

A0 00 Bl

D2 FF 20

C9 CB AD

D0 EB 20

D0 E0 4C

0E C8 D0

F6 C9 D0

FB C9 98

C9 A5 FC

AD F9 C9

C9 20 D2

D2 FF 20

C9 CB A0

FF 90 03

FF F0 03

EB CE F6

01 60 18

FB A5 FC

A3 CA 18

FB A5 FC

DB A9 00

20 C6 FF

20 B7 FF

8D 41

C7 91

69 01

C9 IB

42 C7

01 91

3A B0

60 C9

01 91

00 D0

A9 01

D0 06

C9 9D

C7 60

8D 23

60 A9

A9 7F

'A D0

C9 BD

□0 AD

15 03

14 03

60 AD

01 F0

01 85

BD 18

D0 BD

53 C9

8D 12

68 AA

39 3B

0E CC

00 00

82 20

00 80

21 00

0.1 C!

00 66

00 00

00 CC

01 00

82 01

00 32

01 00

03 EL

00 66

00 00

00 AD

78 A9

8D 0D

03 AD

63 4C

D8 A9

20 C9

20 B7

A9 14

FB A9

A9 14

FB A9

A9 .14

FB A9

FB BD

B7 FF

FB C9

D3 CA

CC CB

F9 20

Fl 4C

18 65

69 00

20 D2

FF AD

B7 FF

IF Bl

4C C9

4C C9

C9 AD

A5 FB

69 00

A5 FB

69 01

8D F5

90 03

F0 03

C7 EE 20

FB A0 6B

91 FB 56

B0 0F 73

D0 07 AB

FB A0 6A

06 18 DB

EF B0 C3

FB 60 0F

01 60 BD

8D 23 6D

A9 02 84

D0 06 45

C9 ID 7C

C7 60 E2

00 BD 114

8D 0D 74

A9 02 AD

12 D0 A0

14 03 5.1

3D 4A Dl

A9 C9 27

19 D0 4A

2B C6 46

FD A6 BA

D0 BD 15

4F C9 7D

8D 21 04

D0 8A 8A

68 40 64

IB 18 63

CC 00 DD

SI Cl F8

00 82 AF

80 00 AF

B2 20 C2

00 80 60

66 00 9A

00 00 1C

CC 00 F0

82 00 8.1

00 82 6F

01 00 98

82 21 D3

00 80 I'

66 00 4B

00 00 5C

12 D0 10

00 BD C9

DC AD F2

4A C9 B3

18 CA A5

00 BD IB

FF 90 30

FF F0 F8

BD F6 DF

04 85 6E

8D F6 0D

D8 85 28

8D F6 ID

21 85 CB

FB C9 6F

F0 03 47

F0 0E C9

CE F6 04

Bl FB E4

D3 CA D2

CC CB 97

FB 3D 72

BD FA 6B

FF AD 44

FB C9 BF

F0 BB 4D

FB 20 2A

CB 20 2B

CB B8 1A

F6 C9 5 7

69 28 A4

85 FC F7

69 40 80

85 FC 0C

C9 A2 8C

4C C9 53

4C C9 61

CAF8:CB

CB00:85

CB08iCB

CB10:85

CB18:CB

CB20:85

CB28:20

CB30:FF

CB38:BC

CB40:91

CB48:D3

CB50:CC

CB58:20

CB60:65

CB68:00

CB70:F9

CB78tFA

CB80:C8

CBB8iC9

CB90:20

CB98:FF

CBA0:C9

CBA8:C9

CBB0:28

CBB81FC

CBC0;C9

CBC8iCB

A9 14

FB A9

A9 14

FB A9

A9 14

FB A9

CF FF

F0 0A

CB 4C

FB F0

CA CE

CB 20

CF FF

FB 8D

8D FA

C9 D0

C9 F0

D0 Dl)

D0 D3

CF FF

F0 03

91 FB

D0 01

85 FB

4C 8E

A9 40

8D F5

8D F6

04 85

8D F6

DB 85

8D F6

21. 85

8D FB

C9 40

C9 CB

0E C8

F6 C9

CF FF

8D F8

F9 C9

C9 AD

08 AD

AC A9

20 D3

4C CC

8D FB

4C C9

88 10

60 18

A5 FC

CB A9

8D F8

C9 60

C9 A9

FC 20

C9 A9

FC 20

C9 A9

FC A0

C9 20

D0 03

AD FB

D0 El

D0 D9

8D F7

C9 18

A5 FC

F7 C9

F8 C9

00 9.1

CA CE

CB A0

C9 20

CB AD

EA CE

A5 FB

69 00

3F 8D

C9 4C

00 00

28 94

8E BD

28 A5

8E IB

40 CD

00 22

B7 9B

4C 79

C9 IE

20 0C

4C 57

C9 32

98 84

69 43

CD 0E

CD C4

FB 55

F6 BC

IF 6E

B7 04

FB 66

F6 4A

69 38

85 AA

F7 CD

5E 6E

00 08

BEFORE TYPING .. .

Before typing in programs, please

refer to "How To Type In

COMPUTE!'* GAZETTE Programs,"

which appears before the Program

Listings.

Power BASIC: 128
Partitioner

Article on page 90.

MJ 10 BANK0:FORD=6555TO6655

SX 20 READYS:V=DEC(Y5):POKED,Y

:X=X+Y t NEXT

FG 30 IFX<>U224THENPRINT"ERRO

R IN DATA STATEMENTS.":S

TOP

DK 40 FORD=0TO2iPOKE23552+D,0

QE 50 POKE39936+D,0:POKE56320+

D,0tNEXT

AA 60 PRINT"{CLR!SYS6555,(1-4)

FOR PARTITION

PM 70 PRINT"[DOWN}PRINT PEEK(6
655) FOR CURRENT PARTITI

ON[2 SPACES)NUMBER"

GC B0 POKE4627,92iBANK15:NEW

EX 90 DATA EA,EA,EA,AA,CA,E0,0

4,90,03,4c

CB 100 DATA 28,7D,AD,FE,19,8E,

FE,19,0A,A8

QX 110 DATA AD,10,12,99,F0,19,

AD,1.1,12,99

DB 120 DATA Fl, 19 , BD,EB, .19, 85 ,

2E,BD,EC,19

QD .130 DATA SD, 13 ,12 , 8A, A8,E8,

8E,FF,19,0A

JS 140 DATA AA,BD,F0,19,8D,10,

12,BD,PI,19

GK 150 DATA 8D,11,12,B9.F8,19,

F0,0B,A9,FC

FH 160 DATA A2,19,85,3D,86,3E,

4C,DC,4D,60

GQ 170 DATA 1C,5C,9C,DC,FF,03,

IC,03,5C,03

GX 180 DATA 9C,03,DC,0,0,0,1,8

A,00,00,01
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CSBB,oa 
csca:aa 
CSCB,aa 
C50a:aa 
C5DS,55 
C5EO ,55 
C5EB,aa 
C5F0.55 
C5F8 , a0 
C6aa , aa 
C6aB,OO 
C61a,aa 
C61B:al 
C620,E2 
C62B,aa 
C630.01 
C63B , 00 
C640,Oa 
C64S .0a 
C650,Oa 
C65S,01 
C66a: 54 
C66S:aa 
C670:al 
C67S : 0a 
CGsa,aa 
C6SS 155 
C69a .0 5 
C69S .55 
C6AO ,55 
C6A8 : 05 
C6DO . 50 
C6BSdm 
C6co:oa 
C6CS ,013 
C6Da,OO 
C60S , 00 
CGE0 . 0a 
C6ES,OO 
C6N.00 
C6FS:00 
C70 a,AO 
C708,85 
C710 . FO 
C7l8 . FE 
C720 .FS 
C72S123 
C7J0,2J 
C7JS , 0F 
C740,60 
C748 . 42 
C75 a ,C7 
C758 . 22 
C760 , 23 
C76s , Da 
C77a,al 
C778 ,OO 
C78a , 01 
C7SS . Da 
C79a:FO 
C79S : OO 
C7M . 20 
C7AB.00 
C7DO,C7 
C7aB . Fa 
C7ca ,AO 
C7CB: 41 
C7oo,Ol 
C7OS.4C 
C7Ea : Ol 
C7E8:A0 
C7F0.41 
C7F8i70 
caaO : F0 
caos, 00 
CBI0,2J 
CSlS.oo 
CS20,SO 
CS 2S "::10 
CSJa:C7 
CSJ8.CS 
CS40.FD 
CD48 . 41 
C950 ,JS 

00 sa 130 00 40 00 00 4F 
00 00 01 00 00 05 00 66 
1 5 00 00 55 00 01 55 98 
05 55 00 15 55 00 55 9B 
01 55 55 05 55 55 15 SC 
55 05 55 55 01 55 55 II 
55 55 00 15 55 00 05 77 
00 01 55 00 00 55 00 47 
15 oa 00 05 00 00 01 F2 
92 49 24 00 00 01 sa 20 
00 00 ao 01 80 00 00 9F 
00 01 90 00 00 00 aa C5 · 
22 F2 08 J2 82 09 2A 63 
48 26 S2 4S 22 Fl a0 70 
00 01 80 00 00 00 00 DO 
SO 00 00 0a 00 01 80 E0 
00 00 00 01 92 49 24 CE 
92 49 24 00 00 CH 80 60 
0a aa 00 01 S0 00 00 OF 
00 01 BO 00 00 oa 00 06 
IE 44 1::0 10 64 90 lC 03 
90 l a 4C 90 IE 44 EO 69 
00 01 80 00 00 00 00 IE 
B0 00 a0 00 00 01 80 21 
00 00 00 01 92 49 24 0F 
00 00 00 00 ).5 00 00 62 
40 al 55 50 01 55 50 C7 
55 54 05 55 54 1 5 55 4C 
15 55 55 15 55 55 15 03 
55 15 55 55 05 55 54 £3 
55 54 01 55 50 01 55 EB 
00 55 40 00 15 00 00 69 
00 00 00 00 a0 00 00 46 
00 00 oa a0 aa 00 ao 4E 
00 00 00 0 0 00 00 00 56 
ao ao 00 oa 00 0C 00 76 
03 00 C0 00 FF FO OJ IS 
co OC 00 aa 0a 00 0a 20 
00 00 a0 00 00 130 00 76 
1313 1313 00 00 00 1313 00 7E 
00 00 ao 00 00 00 00 S6 
00 AE FA CF AD Fa CF 62 
Fa AD FC CF 85 FC AD la 
CF as FO AD FE CF S5 81 
Bl FB 91 FO CS CA DO AS 
60 FF 00 AD 00 DC SO FS 
C7 29 10 SO 22 C7 AD 9J 
C7 29 OF SO 23 C7 A9 8a 
JS EO 23 C7 80 23 C7 CF 
00 FF AD 25 CO OA BD AS 
C7 C9 00 00 OJ EE 42 06 
20 24 C7 20 Aa C8 AD SF 
C7 C9 00 00 01 60 AE IE 
C7 EO 00 PO DO EO 01 51 
oc AD 01 Bl FB 3B E9 5F 
91 FB 4C 70 C8 EO 02 9J 
0CADOIBIFBIS69AE 
91 FB 4 C 70 CB Ea 07 AS 
70 AD 10 00 20 42 C7 CA 
14 Aa 013 Bl Fa C9 ao· C2 
0C A9 IT 3B EO 42 C7 SE 
10 DO aD HI 00 E0 04 47 
12 AD 00 Bl FB SO 41 13 
CE 41 C7 AD 41 C7 91 10 
4C 70 C8 Ea 05 00 IB ca 
aa Bl FB 80 41 C7 CE 66 
C7 AD 41 C7 91 FD 1\0 0 .\ 
Dl Fa 3a E9 al 91 F8 C2 
70 CD EO 06 oe la AO lC 
Bl FD 18 69 0). 91 Fa CC 
00 al FB aD 41 C7 CE 8E 
C7 AD 41 C7 91 FB 4C AS 
ca AD HI 00 20 42 C7 31 
10 A0 00 al FB C9 3D 70 
19 38 E9 al 91 FD 4C 80 
CD A0 00 al Fa C9 FF SA 
09 AD 10 D0 00 42 C7 12 
10 DO EO 0S DO 12 A0 EC 
Bl Fa BO 41 C7 EE 41 C6 
AD 4.1. C7 91 Fa 4C 70 38 
E0 09 DO la AO 00 al Al 
so 41 C7 EE 4 1 C7 AD 91 
C7 91 FB AD al al FB C6 
E9 01 91 FD 4C 70 CB 6C 

CB5S ,AO 
CB60.41 
CD6B.01 
CB70.AO 
CS78,AD 
C880.al 
CBBB:Ol 
CB90.69 
C898,01 
CBA0,20 
esA8:C9 
CBa0,C7 
C8BS : 80 
CBCO .A9 
CBC8. DO 
C800 . C9 
C8DS.22 
CBE0 , DC 
C8EB : B5 
C8FO.A9 
C8FS . 80 
C900:C9 
C908 . 8D 
C9 1 0:S0 
C918 : PO 
C920.~'D 

C928 , 40 
C9J018D 
c93B : OO 
C940.F0 
C948 :4C 
C950.08 
C958: 00 
C960 : 00 
C968 : 01 
C97a:80 
C978:00 
C9D0.00 
C9B8. oe 
C990 :00 
C998:00 
C9Aa : 00 
C9A8 : 00 
C9Da .82 
C9a8.00 
C9C0:01 
C9CB : 00 
C900 : 00 
C908 : C9 
C9E0:1A 
C9E8 : 49 
C9FO .80 
C9F8: 00 
CA00:F5 
CA08: 0J 
CA10 ,03 
CAI8.C9 
CA20 . FC 
CA2B : C9 
CAJ0 : FC 
CA38 , C9 
CA40:FC 
CA48 : 20 
CA5a : 4C 
CA58.es 
CA60 :C9 
CA68 , oo 
CA70:CE 
CA78 : BO 
CAB0 : F9 
CA88 : C9 
CA90 : FA 
C/\9S:20 
CAA0 . 4C 
CAAS . 02 
CABO ,87 
CABB :I0 
CACO : 00 
CACSl85 
CADO:4C 
CADS : 85 
CAEO:60 
CAES : 02 
CAF0.CB 

"a Bl Fa 
C7 AD 41 
Bl Fa 18 
00 Bl FB 
10 00 20 
FD IS 69 
al Fa C9 
01 91 FB 
60 JB E9 
E4 FF c9 
1.1. D0 06 
60 C9 91 
2J C7 60 
a4 80 2J 
06 A9 0B 
20 rn 0 1 
C7 60 78 
A9 01 BO 
FO AD 4B 
JB BO 11 
49 C9 AD 
... 9 00 80 
15 03 58 
19 DO 29 
10 04 A9 
BO 51 C9 
C9 80 11 
16 00 BO 
BD 4D C9 
06 68 AS 
4a C9 31 
J.B 14 OJ 
01 00 B0 
02 21 00 
00 01 0 .1, 
41 00 00 
82 21 00 
00 80 0\ 
00 00 00 
00 00 00 
0 1 00 80 
02 01 00 
00 02 01 
00 00 02 
B2 20 00 
00 80 00 
00 00 00 
00 0" 00 
3a 90 F9 
DO A9 FF 
C9 80 14 
15 03 58 
16 40 JO 

80 41 
C7 91 
69 01 
C9 I B 
42 C7 
01 91 
JA aa 
•• CO 
01 9.\ 
•• 00 
A9 01 
DO •• 
C9 90 
C7 60 
80 23 
60 A9 
A9 7F 
lA 00 
C9 80 
DO AD 
15 OJ 
14 03 
•• AD 
01 <'0 
01 85 
80 I S 
DO BO 
5J C9 
80 12 
'S M 
39 JB 
0E CC 
eo "a 
82 20 
00 80 
21 00 
01 C\ 
00 66 
00 oe 
00 co 
01 00 
82 0.\ 
00 82 
01 00 
03 El 
00 66 
00 00 
00 AD 
78 A9 
BO 00 
03 AD 
60 4C 

DB" 

C7 EE 20 
Fa Aa 6B 
91 Fa 56 
B0 0F 73 
00 07 AS 
FB AO 6/\ 
06 IB 08 
EF 80 C3 
FD 60 0F 
0 1 60 BD 
BO 23 60 
A9 a2 B4 
00 06 45 
C9 ID 7C 
C7 60 E2 
00 BD a4 
80 00 74 
A9 02 AD 
1 2 DO AO 
14 03 51 
80 4A 01 
A9 C9 27 
.\9 D0 4A 
20 C6 46 
FO A6 8A 
D0 BD 15 
4F C9 70 
80 21 04 
D0 8A BA 
68 40 64 
IB 18 63 
CC 00 00 
81 Cl FB 
00 B2 AF 
ao 00 AF 
B2 20 C2 
00 80 6G 
66 00 9/\ 
00 0a IC 
CC 00 rn 
82 ao 8 1 
a0 82 6F 
a1 00 98 
82 21 03 
00 sa 11 
66 00 4B 
00 00 5C 
\2 D0 1 0 
a0 80 C9 
DC AD F2 
4A C9 a3 
18 CA AS 
00 80 18 

C9 A2 02 20 C9 FF 90 J0 
4C C9 CB 20 B7 FF PO F8 
4C C9 CB A9 14 80 F6 OF 
A9 2B 85 FB A9 04 85 6E 
20 A3 CA A9 .\4 SO F6 00 
A9 28 85 FB A9 08 85 2B 
20 A3 CA A9 14 80 F6 10 
A9 40 B5 Fa A9 21 85 CB 
Aa 00 al FB 80 FB C9 6F 
02 IT 20 B7 FF PO OJ 47 
C9 cn AD FB C9 F0 OE C9 
DO E8 20 DJ CA C£ F6 04 
DO E0 4C CC CD a1 FB E4 
OE es 00 F9 20 OJ CA 02 
F6 C9 00 Fl 4C CC ca 97 
Fa C9 98 18 65 FB 80 72 
c9 AS PC 69 oa 80 FA 68 
AD F9 C9 20 02 FF AD 44 
C9 20 02 FF AD Fa C9 BF 
02 IT 20 a7 FF F0 BS 40 
C9 ca A0 IF al FB 20 2A 
FF 90 OJ 4C C9 CD 20 2B 
FF FO 03 4C C9 ca 8B 1A 
E8 CE F6 C9 AD F6 C9 57 
01 60 18 AS Fa 69 2S A4 
FB AS FC 69 oa 85 FC F7 
A3 CA 18 AS FB 69 40 80 
Fa AS PC 69 01 S5 ~·'C 0C 
DB A9 00 80 F5 C9 A2 8C 
20 C6 FF 90 03 4C C9 53 
20 B7 FF PO 03 4C C9 61 

CAF8 , CO A9 14 BD F6 C9 A9 28 94 
CB00:B5 FB A9 04 85 PC 20 8E 80 
cBa8 . CB A9 14 80 F6 C9 A9 28 AS 
CB10:85 FB A9 DB 85 PC 20 8E l a 
calB , C8 A9 14 BO F6 C9 A9 40 CD 
CB20.85 FB A9 21 B5 PC A0 00 22 
CB2B I 20 CF FF BD FB C9 20 B7 9a 
CBJa :FF F0 OA C9 40 00 aJ 4C 79 
CB38 ,BC ca 4C C9 CB AD FD C9 IE 
CB40 : 9 1 FB po OE CB DO £1 2a OC 
CB48 : OJ CA CE F6 c9 DO 09 4C 57 
CB50 :CC ca 20 CF FF BD F7 C9 32 
CB58.20 CF FF 80 F8 C9 18 98 84 
ca60 : 65 FB 8D F9 C9 AS PC 69 43 
C86S , 00 80 ~'A C9 AD F7 C9 co a£ 
CB70 : F9 c9 00 OS AD FB C9 CD C4 
CB7B.FA C9 FO AC A9 00 91 FB 55 
caBO : C8 DO 011 20 03 CA CE F6 8C 
C888.C9 00 OJ 4C CC cn A0 IF 6E 
CB90:20 CF FF 80 FB C9 20 a7 a4 
CB98 : FF PO 0 3 4C C9 CB AD FB 66 
caA0 :C9 91 F8 88 10 EA CE F6 4/\ 
CDA8 I C9 DO 01 60 18 /\5 FB 69 3S 
cnB0 :2 8 85 FB AS PC 69 00 B5 AA 
C8nS :FC 4C BE ca A9 JF so F7 CD 
caca : C9 A9 40 aD F8 C9 4C 5E 6E 
CDCB . CD BD F5 C9 6a 00 00 00 os 

BEFORE TYPING . .. 
Before typing in programs, please 
refer to "How To Type In 
COMPUTE!'s GAZmE Programs," 
which appears before the Program 
Listings. 

Power BASIC: 128 
Partitioner 

Article Oil page 90. 

MJ 10 BANKOIFORO-6555T06655 
SX 20 READY~ : Y_DEC(Y~) : POKED,y 

• x=x+y, NEXT 
FO JO IFX(>11224THENPRINT H ERRO 

R IN DATA STATEMENTS. ":S 
TOP 

OK 40 FORO_OT02,POKE23552+0 , 0 
OE 50 POKE399J6+D , 0.POKE56320+ 

O,O.NEXT 
AA 60 PRINT"{CLR ) SYS6555 , (1 - 4) 

FOR PARTITION 
PM 70 PRINTM(OOWN)PRlNT PEEK(6 

655) FOR CURRENT PARTITI 
ONI2 SPACES ) NUHBER M 

oc 80 POKE4627,92.BANK15.NEW 
EX 90 DATA EA,EA,EA,AA,CA , E0,0 

4,90,03,4C 
cn 100 DATA 28 , 70 , AD , FE , 19,SE , 

FE,19,0A,AS 
OX 1 10 DATA AO,10,12,99 , F0 , 19, 

AD,11,12,99 
oa 1 20 DATA Fl,19 , aD,EB,19,B5, 

2E , BD,EC , 19 
00 13a DATA BD,lJ,12 , BA, AS,E8, 

8E,FF,19,OA 
JS 140 DATA AA,BD,F0,19 , 8D,10 , 

12,DO,Fl, 19 
GK IS O DATA SO , 11.12 , 89 , FB , 19 , 

FO , aB , A9 , FC 
FH 160 DATA A2 , 19,85,30,86 , 3E, 

4C,DC , 4 0 , 6a 
GO 170 OATA lC , 5C , 9C , DC , FF,0J, 

1C , 03,SC,03 
OX 180 DATA 9C , OJ,DC.0,O , 0,l,8 

A , 00,00 , 01 
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BEFORE TYPING . . .

Before typing in programs, please

refer to "How To Type In

COMPUTE!'* GAZETTE Programs,"

which appears before ihe Program

Listings.

Text Sequencer

Article on page 79.

Program 1: Text Sequencer

FD 10 PRINT"(CLRjCREATING ML F

ILE. . . ":FORX=0TO167:READ

A:POKE828+X,A:CK=CK+A:NE

XT

GA 20 IFCK<>19807THENPRINTMERR

OR IN DATA STATEMENTS.":

STOP

AA 30 OPEN1,8,1, "0:TEXT SEQ.OB

J"

JH 40 POKE780,253iPOKE253,60!P

OKE254,3iPOKE781,227iPOK

E782,3:SYS65 496:CLOSE!

QS 50 DATA 162,2,32,198,255,32

,207,255,201,47

XA 60 DATA 240,46,166,144,224,

64,240,89,201,37

SJ 70 DATA 240,21,201,60,240,2

2,201,62,240,23

PP 80 DATA32,210,255,166,197,2

34,224,3,240,18

HR 90 DATA 76,65,3,169,5,76,90

,3,169,30

AH V00 DATA 76,90,3,169,159,76

,90,3,32,1.27

EQ 110 DATA 3,32,176,3,76,65,3

,160,0,185

BK 120 DATA 182,3,240,7,32,210

,255,200,76,129

MJ 130 DATA 3,165,197,234,141,

228,3,201,60,240

MG 140 DATA 25,173,228,3,201,1

,240,3,76,141

EH 150 DATA 3,32,167,3,104,104

,96,169,2,32

SE 160 DATA 1.95,255,32,204,255

,96,169,147,32,210

QE 170 DATA 255,96,13,5,32,211

,208,193,195,197

FI] 180 DATA 32,194,193,21.0,154

,32,212,79,32,195

FX 190 DATA 79,78,84,73,78,85,

69,44,5,32

KK 200 DATA 21.0,197,21.2,213,21

0,206,154,32,70,79

PP 210 DATA 82,32,205,69,78,85

,159,0

Program 2: Text Sequencer

Demo

GM 5 POKE53281,0:REM COLOR 0,1

ON THE +4/16 FOR BLACK S
CREEN

HP 10 PRINTCIIRS{14)iRE?M LOWER

{SPACElCASE

RR 20 IFA=0THENA=1:LOAD"TEXT S

EQ.OBJ",8,1

FJ 30 PRINT"(CLR}[CYN}","THE T

EXT SEQUENCER"

KF 40 PRINT,"(2 DOWNjCHOOSE AH

OPTION:"

CM 50 PRINT"{DOWN)l YOUR FILEN
AME 1,"

QE 60 PRINT"{DOWN}2

AME 2."

AB 70 GETA$:IFAS=""

PB 80 IF AS=" 1"THEN

[CLR]"iOPEN2,

NAME

100:

1, S.R

GOTO30

KF 90 IF A$="

YOUR

GOTO70

PRINT

8.2 . "0

FILEN

■

:FILE

■:SYS82B:G0SUB

2"THEN

[CLR)Hi0PEN2,

NAME

QA 100

JD 110

JQ 120

GK 130

00:

2,

rcryr

CLOSE2

EN

S.R

030

PRINT

8.2

■■

. "0:FILE

'1SYS8 28:

:IFAS=

UPTURN

PRINT.

RN

GOSUB

CHRSI13)

"1 DOWN(PRESS
MENU"

TH

RETU

GETAS:IFAS-CHRS(13)THEN

RETURN

GOTO! 20

RAM Plus

See instructiont in

85 before typing in

9470:A5

9478:86

9480:BD

9488:96

9490:86

9498:A9

94A0I00

94A8:FF

94B01FB

94BB1F0

94C0:A9

94C8:86

94D0:81

94D8:E6

94E01D0

94E8iEB

94F0:A7

94F8103

9500:A5

9508:03

9510:86

9518:F9

95 20:85

9528:80

9530:C8

95 3B:FC

9540:90

9548iAl

9550:D0

9558:90

9560:96

9568:6D

9570:0E

9578iD0

9580 168

9568:86

9590:84

9598101

95A0IA0

9SA8iB4

95B0:C6

95B8iD0

95C0:C6

95C8:B5

95D0:32

95D8:8D

95E0IBE

95EBi37

95F0:A9

95F8i42

9600:AF

9608:B3

9610:68

9618:8D

9620tEl

9628:8C

9630:6C

38

02

CF

A9

02

73

BD

E8

10

06

A0

FD

FB

FD

EC

8D

A2

8E

A2

A9

FB

A9

FC

90

C0

A0

F9

FB

15

0D

20

95

E6

D0

68

37

02

86

CF

FE

FB

F2

FC

8D

B7

FF

8D

BE

A4

BB

8D

BD

B4

C5

A0

F7

Al

C9

AE

96

0C

8E

A0

84

D0

F9

9D

A2

85

Al

D0

20

8F

02

17

F4

03

20

C2

A0

F9

9E

29

A9

C9

A0

C9

6D

4C

FC

04

A0

84

A9

00

85

A2

C6

AS

C6

FC

8D

B7

22

8D

BD

A9

D8

3F

8D

CD

B7

BC

BE

B0

20

8E

A2

20

E4

96

F5

BD

A7

00

FC

FD

F2

53

02

8D

03

BD

A2

99

SD

0D

A0

90

20

89

20

02

C0

95

46

F0

A9

B0

38

35

58

FB

00

FD

FE

FE

B5

3A

BD

BE

01

0F

Cl

BF

B4

77

8D

ac

ca

A0

article

D0

D0

D0

00

D0

20

F0

20

D2

02

A0

84

81

E6

E4

8E

16

BE

30

00

96

12

20

82

F8

99

85

F0

Bl

B0

20

95

0B

E0

86

8E

A2

A9

85

Al

A5

C9

D0

8D

B7

F3

8D

FD

ED

8D

8D

8D

B4

90

83

ac

C9

01

AC

96

B5

BE

IE

06

A9

96

E8

E0

FE

FD

FC

A9

90

03

19

03

AB

C0

03

99

20

A9

96

FB

04

FB

09

6D

E6

A5

85

33
83

2F

FF

FD

FB

FD

B0

E6

01

BD

BD

26

3D

A9

C8

DD

44

8D

El

B7

6E

ac

on

60

21

8C

FB

21

AB

20

96

C9

D0

86

Al

E6

E6

48

02

8D

03

8E

85

0C

A9

96

99

A3

C0

A2

C9

C9

20

95

FB

FC

FC

B4

02

78

A2

86

81

C9

F0

8D

B6

FB

8D

HE

71

A9

Cl

BF

B4

4E

BD

A0

BB

8E

}age

AD

D0

Dl

8D

D0

A2

D2

C6

80

F3

FB

FB

FB

FE

A2

A9

18

A9

31

FC

90

A0

C0

96

85

64

00

4C

A0

93

20

D0

C9

60

34

ac

85

BF

FC

FD

FF

06

BE

8D

B7

IB

8D

FE

BD

A9

A9

8D

B8

AE

BC

ca

B7

B7

89

EB

AE

25

49

EB

21

FB

53

CC

94

9B

36

E7

El

9F

E2

F9

54

7B

6C

87

5F

08

3E

61

F5

0F

Dl

E7

AE

BD

D2

57

EB

4F

BD

AE

28

AF

A6

53

96

FB

67

0F

29

B3

42

ac

1A

F8

E5

IF

1C

43

96 3Bi8C

9640:CA

9648:27

9650:CB

9658:CE

9660.Cl

9668 IF0

9670:8D

9678iCE

9680196

9688t20
9690:4C

9698:60

96A01C0

96AS:60

96B0iC8

S6B8I44

96C0:2E

96C8:20

96D0:02

96DB:BB

96E0:20

96E8iA5

96F0:F0

96F8:6C

9700:34

9703iac

9710iFE

9718:52

9720:3F

97 28:0D

00

ac

CA

A3

BD

SD

CF

76

A9

8D

D0

29

Bl

B0

A2

D0

49

2B

57

03

A2

D2

CB

09

02

86

84

12

41

20

00

CA

15

8C

CD

19

4C

8D

CE

4C

86

AC

E4

FB

03

00

FA

4E

50

41

A9

00

FF

A2

C9

B0

37

02

20

4D

28

80

BC

CA

20

8D

CB

C8

36

BD

8D

02

Dl

18

C9

20

A0

60

47

4C

49

73

BD

KB

00

27

A0

B4

20

45

20

59

00

07

ac

E3

03

A9

8D

E0

7D

41

AE

96

69

A0

93

HP

9D

20

45

54

A0

E6

D0

B6

D0

A0

3 Si

53

5B

50

2E

00

CA

1C

C8

CE

CF

77

8D

CE

E4

D0

ac

10

90

96

E8

12

52

41

92

E4

02

F5

C6

F2

86

8E

E4

49

4C

4E

00

Custom Keys

See instructions

88 before typing

Program 1

C000:4C

C008:4B

C010:45

C01B:12

C020:55

C028:45

C030:45

C03B:41

C040:3F

C04Q:2E

C050:20

C058:2B

C060:59

C06B:54

C070:0D

C07B:45

C080:43

C08B:30

C090:20

C098:20

C0A0:53

C0A8:4E

C0B0:C0

C0B8:C1

C0C0:02

C0C8:6F

C0D0:C0

C0D8:20

C0E0:02

C0E8:6F

C0F0:AD

C0F8:C0

C'00:02

C108:18

C110IC0
C118:0D

C20:46

C128:C0

C130:C0

C138:C1

C1.40:20

Cl4B:A9

C 50:0'.

AC

45

44

00

4C

53

20

43

2D

20

12

20

20

2E

46

20

4B

3A

20

20

45

29

A9

A6

BE

C0

20

IE

BD

C0

6D

4C

C9

69

AE

20

AB

A9

A9

A2

D2

00

90

in

in

article

: Custom

C0

59

20

92

44

45

20

54

9D

28

43

41

54

29

49

2S

41

20

20

0D

54

20

03

C5

6D

C9

D2

AB

6E

29

C0

0E

02

82

6D

D2

C0

35

9A

00

FF

85

F9

0D

20

2D

ID

20

4E

20

45

9D

50

54

4E

4F

0D

4C

3C

52

20

20

53

3F

00

20
AC

C0

04
PP

20

C0

01

18

Cl

D0

8D

C0

PP

20

78

20

86

C9

C6
60

54

4D

3F

ID

52

54

43

52

12

52

52

59

20

00

45

3D

53

20

20

41

20

20

IE

77

ec

F0

A0

4B

20

C9

69

AD

09

6D

9D

20

IE

85

IE

C6

59

AS

A9

8C

CA

ac

8D

8D

CF

6F

8D

AD

96

21

91

07

C8

D0

41

41

53

00

20

F0

86

C9

86

33

83

4C

54

55

29

00

on

0E

8C

04

0E

26

8D

CE

84

CF

8E

D0

FB

C9

ca

FD

44

4D

45

01

IE

06

CC

19

CF

84

02

66

20

53

20

00

58

3C

AE

DC

2E

5P

02
7B

A2

Cl

A6

F6
9D

UE

FB

D7

B2

7*

86

23

8E

99

2C

B3

07

IE

0E

4C

IE

B6

ED

page

Keys Creator

48

41

2D

53

45

20

48

3A

00

45

4C

20

51

00

4E

31

29

20

20

56

28

54

AB

02

6E

5B

C0

Cl

D2

01

41

6F

AD

C0

81

D2

AB

01

AB

AD

F0

C6

AB

45

52

9D

48

50

54

41

20

•IF

53

92

4B

55

00

41

36

3A

20

20

45

59

Cl

20

AD

C0

AD

A9

AD

FF

D0

BD

C0

6D

AD

EB

FF

4C

58

20

77

55

18

85

20

4B

9D

4F

52

48

52

2D

4B

53

20

45

49

00

4D

20

00

20

20

20

2F

A0

48

8D

80

6E

1A

77

AD

0C

6D

29

C0

6E

A9

A9

AF

A0

48

02

60

C9

FC

2A

0D

A3

DC

84

C2

72

P2

B4

94

ID

AB

50

95

2B

A8

B6

9a

12

17

IP

16

67

F4

CD

6A

8A

85

9A

87

17

Al

DE

53

CD

7A

F0

26

FB

BB

BE

FP

95
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BEFORE TYPING" " " 
Before typing in programs, please 
refer 10 " How To Type In 
COMPUTEr's GAZETTE Programs," 
which appears before the Program 
Listings. 

Text Sequencer 
Article Ofl page 79. 

Progra m 1: Text Sequencer 
I'D 10 PRINT" (CLRlcREATlNG KL I' 

ILE • .. "I FORX_0T0167 ,READ 
A,PQKE82B+X,A,CK-CK+A,N£ 
XT 

GA 20 IFCK<>19807THENPRINT MERR 
OR IN DATA STATEMENTS . " , 
STOP 

M 3" OPENl. B . 1 . "0 :TEXT SEO .08 
J " 

JR 40 POKE7S0 , 253,POKE25J , 60 : P 
OKE254,J,POKE781 , 227IPOK 
E782,J:$YS65496:CLOSEl 

QS 50 DATA 16 2,2,32,198.255 , 32 
• UI7 . 255. 2iH. 47 

XA 60 DATA 240,46. 166,144,224, 
64 , 240,89,201,37 

SJ 70 DATA 240.21 . 201 . 60.240 , 2 
2 . 20 1 , 62 , 240,23 

PI' 80 DATA32 , 210.255 . 166 . 197,2 
34,224,3,240,18 

HR 90 DATA 76,65 . 3 , 169.5,76,90 
. 3.169 ,3e1 

AH 100 DATA 76,90,3,169, 1 59,76 
,913,3, 32 , 1 27 

EO 1113 DATA 3,32 , 176 , 3 , 76 , 65 , 3 
, 160,13,185 

BK 120 DATA 182 , 3 , 240,7, 32 , 21 0 
,255 ,2130,76, 129 

MJ 13 0 DATA 3 , 1 6 5 , 197,234, 1 4 1 , 
228 , 3 ,201 , 60,240 

MG 140 DATA 25 , 1 73,228,3,201,1 
,240, 3 ,76 , 141 

EH 150 DATA 3 ,32, 1 67,3,104,104 
, 96,169 ,2 , 32 

SE 160 DATA 195 , 255 , 32,2134,255 
,96,169, 1 47,32,2 1 0 

OE 1713 OATA 255,96,13,5,32 , 211 
, 208,193 , 195 , 197 

F11 180 DATA 32 ,194 , 193 ,210, 154 
,3 2,212 ,79 , 32 , 1 95 

FX 1 90 DATA 79,78,84 , 73,78,85 , 
69,44 , 5 ,32 

KK 200 DATA 210 , 197 ,212 ,21 3,2 1 
0,206, 154,32,70 , 79 

PP 210 DATA 82,32,205 ,69 , 78,85 
, 159 , 0 

Program 2: Text Sequencer 
Demo 

GM 5 POKE53281 ,0,REM COLOR 0, 1 
ON TilE +4/ 16 FOR ULACK S 

CREEN 
Hf' H I PRINTClIR$ (14) I RE?M LOWER 

{SPACE i CASE 
RR 20 IFA- 0THENA-l , LOAD-TEXT S 

EO . OBJ-,8 , 1 
FJ 30 PRINT " [CLR) [CYNJ",-THE T 

EXT SEOUENCER~ 
KF 40 PRlNT ,~[2 OOWNjCHOOSE AN 

OPTION, " 
CM 50 PRlNT fl [OOWN)1 YOUR FILEN 

AME 1 . " 

104 COMPUTErs Gaull'fa March 1987 

OE 60 PRlNT"IOOWNi2 YOUR FILEN 
AME 2.~ 

AB 70 GETA$,I FA$ - " " GOT070 
PB 80 IF A$.-I"THEN PRINT M 

[CLR) " ,OPEN2 , 8,2,"0 , FILE 
NAME l ,S , R",SYS828,GOSUB 
1e0,GOT030 

KF 90 IF M - "rTtiEN PRINT
(CLR)" , OPEN2,8,2,"a.FILE 
NAME 2,S,R".SYS828.GOSUB 
100 ;GOT03a 

OA 1013 CLOS£2;IFA$-CHR$(13) TH 
EN RETURN 

JO 110 PRINT , -[ooWNlpRESS RETU 
RN FOR MENU" 

JQ 120 GETA$1 IFM- OIR$ (13 )TIIEN 
RETURN 

GK 1 30 GOT012a 

RAM Plus 
See ills/ructions ill article 011 page 
85 before typing i1l. 

94""A5 38 
9478.86 132 
94B£I , 8D CF 
948B.96 A9 

C9 Ba 
AE 2B 
96 8E 
8C A2 
BE 213 
All E. 
B4 96 
DBFS 
P9 BD 
90 A7 
A2 1313 

00 81 613 AD B7 
D0 AC 21 D0 89 
00 96 8C 01 EB 
130 85 FB BD AE 
DB 8E 21 08 25 
213 1£ AS A2 49 
F8 06 28 02 EB 
20 A9 96 C6 21 
D2 96 C9 Ba FB 
132 EB DO F3 53 
A0 E0 B6 PB CC 
B4 FE Al FB 94 
B1 FD £6 FB 9B 
E6 FC E6 FE 36 
£4 A9 4B A2 E7 
BE 98 82 A9 E1 
16 B3 80 18 9F 
8E 19 83 A9 E2 
313 133 BE 31 P9 
013 AS 85 FC 54 
96 C0 OC 90 7B 
12 133 A9 A0 6C 
20 99 96 C0 B7 
B2 20 99 96 5F 
PB A9 A3 85 8B 
99 96 C0 64 3£ 
B5 FB A2 ea 6 1 
FB 04 C9 4C F5 
B1 FB C9 AS 8F 
B0 09 20 93 01 
213 60 95 213 E7 
95 E6 PB 00 AE 
BS AS PC C9 BD 
E0 B5 PC 60 02 
B6 33 B4 34 57 
BE 83 02 BC EB 
A2 2F 78 B5 4F 
A9 FF A2 BF BD 
85 PO B6 PC AE 
Al ~'B 81 FD 2B 
AS FD C9 PP AF 
C9 Be FB 136 A6 
D0 E6 BD BE 53 
BD 131 B6 80 98 
B7 80 FB B7 FB 

94913.86 
9498.A9 
9 4A£I.0B 
94AB.FF 
94B0,FB 
94B8, FB 
94C01A9 
94CB.B6 
9400 , Bl 
940B.£6 
94£13,00 
94EB.£B 
94N1,A7 
94FB.B3 
95B0,A5 
950B.03 
9510.B6 
951B.F9 
9520,B5 
95281BB 
953B : CB 
953B , PC 
9540,90 
9548 , Al 
95513100 
9558.913 
9560,96 
9568 . 60 
9578.13£ 
957B , 00 
95B8.68 
95BB,B6 
95913,84 
959B.01 
95A0 , A8 
95AB,B4 
958alC6 
95B8 . 00 
95C8.C6 
95C8 , 85 
9500132 
9508 , 80 

95E0.B£ 
95£8 , 37 
95F8.A9 
95P8.42 
9608,AF 
96881 B3 
9618,6B 
96181BO 
96213 . £1 
962B , 8C 
963BIBC 

.2 
73 
.D 
E8 ,. ., 
AB 
FD 85 FC 
FB Al FD 
FD DB F2 
EC 20 53 
80 8F 82 
A2 132 BO 
8E 1 7 133 
A2 F4 BD 
A9 133 A2 
FB 20 99 
A9 C2 BD 
PC A0 00 
90 F9 AD 
C8 9E 9B 
A0 29 20 
F9 A9 89 
FB C9 21'1 
15 A0 02 
aD C9 C0 
20 60 95 
95 4C 46 
E6 Fe FB 
DB 04 A9 
68 A0 BB 
37 B4 3B 
02 A9 35 
86 138 58 
CF B5 FB 
FE A2 138 
PB C6 PO 
P2 AS FE 
PC C6 FE 
BD FC B5 
B7 BD 3A 
FF B7 80 F3 BD 80 I B 67 
80 22 BE BD 26 l::\E BD 8F 
BE 80 131 FD BO 71 FE 29 
A4 BD 8F ED A9 A9 BO B3 
BS A9 C1 BD C8 Cl A9 42 
BD os BF 80 DO BF A9 BC 
80 3F B4 BD 44 B4 80 lA 
B4 BD 77 B4 80 4E B8 FB 
C5 CD BD 913 El BD AE £5 
A0 B7 BC 83 B7 AS SC IF 
F7 SC CB 8C 6E BB CB lC 
Al BE A{I C9 8C BE B7 43 

963B.BC 013 CA BC B7 CA 8C BE 58 
964a lCA BC 15 CA 8C lC CA 8C 3C 
964B.27 CA BC 28 E3 C8 8C 8 4 AE 
96501CB A9 CD 80 133 CE 80 8£ DC 
96581C£ BD 19 CE A9 CF 80 26 2P. 
96601Cl 80 4C C8 BD 77 CF 8D SF 
966B.FB CF BD 36 E8 80 6F CE 02 
9678180 76 CE BD 70 CE BD 84 7B 
9678 , CE A9 4C 80 41 E4 AD CF A2 
968BI96 80 B6 02 AE DB 96 8E C1 
9688 . 213 08 AC 01 96 8C 21 00 A6 
969BI4C 29 E4 I B 69 18 91 FB F6 
9698 I 68 Bl FB C9 A0 98 07 C9 90 
96A0,CB B8 03 213 93 96 C8 CB 0E 
96ABI6B A2 00 AS 130 EB 00 FD FB 
96BBIC8 00 FA 613 90 12 41 44 07 
968B , 44 49 4E 47 20 52 4 1 40 B2 
96C012E 2E 50 4C 45 4 1 53 45 7A 
96cBI2a 57 4 1 49 54 92 00 131 B6 
9600102 03 A9 73 A8 £4 28 IE 23 
96DB,BB A2 1313 80 E6 02 FB 86 8P 
96Eal2a 02 FF EB 00 F5 B6 CC 99 
96E8 , AS CB A2 08 B6 C6 C9 19 2C 
96P0,F8 89 C9 27 DB F2 B6 CP 83 
96FBI6C 82 B0 A0 A0 B6 33 8 4 137 
9788.34 B6 37 B4 3B 8E 83 82 IF 
970B,8c 84 82 28 53 E4 4C 66 8E 
9710 . FE 12 213 45 5B 49 54 28 4C 
9718.52 41 40 213 513 4c 55 53 1£ 
9720 : 3F 213 2B 59 2F 4E 29 20 B6 
9728:80 88 813 013 013 138 00 00 ED 

Custom Keys 
See instructiolls in article on page 
88 before typing in. 

Program 1: Custom Keys Creator 

C00014C 
ca08 :4B 
C010,'l 5 
C01B: 1 2 
C020: 55 
CB28 ,45 
C0 30 ,'l S 
C038: 41 
ca40 :3 F 
C048 :2E 
C050 ,20 
C85B:2B 
C060 :59 
C068:54 
C070.0D 
C87B:45 
CBBB,'l3 
COBB ,)O 
C090:20 
C09B:2a 
C8Aa : 53 
C0A8 ,4 E 
C0B0 : C0 
C0BB,Cl 
C0C0 :0 2 
C0CB ,6 P 
CBD0 :CO 
caDB I20 
caEB , B2 
C0EB :6F 
C0P0 :AD 
C0FB , CB 
C~00 102 
C108 , 1B 
C.tt B: C0 
Cll8 ,00 
C120 : 46 
CUBIC8 
Cll0 :C0 
C138 :Cl 
ClAO : 20 
C14B:A9 
CI.50 ,01 

IIC C0 00 54 48 45 20 211 
45 59 20 40 41 52 4B 13 0 
44 213 20 3F 20 90 90 A3 
00 92 10 1 0 53 40 4F DC 
4C 44 20 52 4 S 50 52 B4 
53 4 5 4£ 54 20 54 48 c2 
213 20 213 43 4B 4 ~ 52 72 
43 54 45 52 3A 20 20 P2 
20 90 90 12 013 4F 4 B B4 

53 94 
213 10 
45 AS 
49 50 
00 95 
40 2B 
20 AS 
00 B6 
20 98 
20 1 2 
20 17 
2F IF 
Aa 16 
48 87 
80 F4 
BD CD 
6£ 6A 
lA BA 
77 85 
AO 9A 
BC B7 
60 17 
29 Al 
CB DE 
6E 53 

20 2B 513 52 45 53 
1 2 43 54 52 4C 92 
20 41 4E 59 213 4B 
20 54 4F 20 51 55 
2E 29 00 00 00 00 
46 49 4C 45 4E 41 
20 28 3C 3D 31 36 
4B 41 52 53 29 311 
3A 20 20 20 20 20 
213 20 20 20 20 213 
213 00 53 41 56 45 
45 S4 3F 20 28 59 
29 20 e0 20 54 Cl 
A9 03 20 I E All 213 
A6 C5 AC 77 82 AD 
BE 60 C0 8C 6£ C0 
CO C9 04 F0 58 AD 
20 02 FF Aa co A9 
1 E AB 28 48 Cl AD 
80 6E C0 20 02 FF 
C0 29 01 C9 81 D0 
60 CO 18 69 41 80 
4C OE C1 AD 6F C0 
C9 82 00 09 AD 60 
69 B2 80 60 C8 AD 
AE 60 C0 90 81 EB A9 CD 
213 02 ~ 20 02 FP A9 7A 
A0 CB 20 IE AS 4C AF F0 
119 35 78 B5 0 1 5B A0 26 
A9 911 20 IE AS 213 4B FB 
112 00 B6 C6 AD 77 02 8B 
02 FF C9 59 F0 55 60 BE 
00 85 C6 AS C6 18 C9 FF 
90 F9 60 119 A0 B5 PC 9S 



C158:A9

C1601B5

C'.68:FC

C170:FD

C178:FF

C180:FB

C188:00

C?.90:0A

CX 98: FD
dA0:20

C.IA8:AD

C1B0:CF

C1B8;EE

C\C0:6D

C1C8:20

C'.D0:02

CIDS:A9

ClE0tA2

CIEB:FF

00 85

FE 20

A9 00

85 FE

BD FF

9'. FB

D0 F2

C5 FE

130 E2

IE A!)

6P C0

FF AE

6D C0

C0 A9

BA FF

A0 C0

8' A2

44 A0

60 00

FB 85 FD

7D Cl A9

B5 FB A9

20 7D Cl.

FF 60 A0

E6 FB A5

E6 FC A5

D0 E8 A5

60 A9 70

A2 00 BE

C9 10 F0

6D C0 9D

C9 0D D0

0.1 A2 08

AD 6D C0

A2 88 20

EB 85 FB

EC A9 FB

00 00 00

A9 C0 59

E0 85 3E

FF S5 39

AD FF 84

00 Bt 96

FB C9 8C

FC F0 76

FB C5 13

A0 C0 C2

6D CB 31

13 20 90

8A C0 IB

E9 CE 12

A0 01 E7

1.8 69 ED

13D FF FF

86 FC CA

20 D8 FF

00 00 84

Program 2: Custom Keys Loader

CF0D:20

CF15i4B

CFlDi45

CF2S;4'

CF2D:45

CF35:20

CF3D;05

CF45:CF

CF4D:20

CF55:CF

CF5D:CE

CF65:0!

CF6D:69

CP75IFF
CF7Di20

CF85:29

CF8D:78

CF95:1A

CF9D:FC

CFA5:C0

CFAD! 85

CFB5iB5

CFBDiFF

CFCSiBl

CFCD:D0

CFDSsCS

CFDD:D0

49 4C 45

28 3C 3D

4' 52 53

52 52 4F

52 52 4F

0D 01) 20

06 20 9A

20 IE AB

AD 36 CF

CF FF AE

EE 36 CF

36 CF A9

20 BA FF

02 A2 23

18 A9 00

D5 FF B0

80 C9 80

85 01 58

20 .IE AB

A9 00 85

85 FE 20

FC A9 00

FD 85 FE

FF 8D FF

FB 91 FB

F4 E6 FC

FE D0 EA

E4 60 00

4E 41

31 36

29 3A

52 00

57 53

20 20

CF A0

A2 00

C9 10

36 CF

C9 0D

0J A2

AD 36

A0 CF

A2 81

10 20

F0 07

60 A0

60 A9

FB B5

C3 CF

B5 FB

20 C3

FF 60

E6 FB

A5 FC

A5 FB

00 00

4D 45 4F

20 43 08

00 0D E7

30 3A 60

0D 53 AE

20 20 38

CF A9 5E

8E 36 4E

F0 13 7F

9D 25 2D

D0 E9 6A

08 A0 C9

CF 18 E2

20 BD 0B

A0 Eli 98

B7 FF IE

A9 35 47

CF A9 3F

A0 85 39

FD A9 1A

A9 E0 7A

A9 FF F3

CF AD 95

A0 00 D\

A5 FB 9D

F0 0A CC

C5 FD B7

00 00 2B

Tile Trader

Article on page 58.

JC 10 VOL10iCOLOR4,l:COLOR0,li

GOSUB970

DM 20 GOSUB640:FAST:CLR

QJ 30 GRAPHIC0.1

MF 40 Z5(l)="24"iZS(2)="135":Z

S(3)="26"jZS(4)»"157"iZ?

(5)-"246B"iZ${6)="359"

CD 50 ZS(7)=K48"iZS(8)-"579":Z

S(9)=-68"

kh 60 dx(1)-90:dx(2)=115:dx(3)

=140:DX(4)=90:DX(5)=115i

DX(6]=140.DX(7)=90:DX(8)

CX 70 DX(9)=-140

AD 80 DY(1)=70:DY(2)-70:DY(3)=

70:DY(4)=92iDY(5)=92.DY(

6)=92iDY(7)-1141DY{8)-11

4

KC 90 DY{9)=114

BB 100 B=9

DR 110 F0RI=lT08:S(I)=l!NEXT

FK 120 FORI=1T08:MOVSPRI,DX(I)

,DY(I):NEXT

EG 130 FORI=lTO8iSPRITEI,1,2,0

,0,0iNEXT

CO 140

00 150

KQ 160

BA 170

GS 180

EH 190

MK 200

DB 210

rtJ 220

GD 230

FA 240

MM 250

RB 260

MA 270

PQ 280

QF 290

JX 300

GK 310

MK 320

MJ 330

MK 340

BH 350

JD 360

HG 370

FC 380

ER 39 0

PH 400

GOTO620

SLOW

PRINT"(CLR}[3 DOWN)

121 RIGHTJ7(3 SPACESJ8

13 SPACESJ9-

PRINT"{HOME]{6 DOWN)

(21 RIGHT}4[3 SPACES)5
[3 SPACES)6"

PRINT"[HOME)(9 DOWN)

(21 RIGHT)1[3 SPACES)2

{3 SPACES)3"

PRINT"lH0ME)fl8 DOWN)"

PRINT"FROM ";

GETKEYFS

IFFS<"0"ORF?>"9"THEN210

A$=FS

IPF5-"9"THENFS-"3NiGOTO

300

IFFS-"3"THENF5="9"

IFF$ ="1

300

THENF$ IGOTO

IFF5'
IFFS=

300

"7"THENF$ = '"1"

"2"THENFS="8"iGOTO

PP=0iFORI-lTOLEN(Z5(B))

IIFVAL(MIDS(ZS(B ),1,1))

-VAU F$)THENPP=1:I-LEN(

Z$(B>)

NEXTiIFPP=0THEH170

T-BiF=VAL{F5)

FORI-1T0811FS{I)=FTHENW

=I:I=S

NEXT

PRINTASiSPRITEW,0iMOVSP

RW,DX(T),DY(T):SPRITEW,

1,2iS(W)=TiB-F

GOSUB510

PP=0:FORI=1TOS:IFS(I)<>

ITHENI=8:PP=1

NEXT:IFPPTHEN190

PRINT'YOU DID ITI'iSOUN

Dl,2 5200,110,2,10600,95

0,0iPRINT"IT TOOK YOU"M

O"MOVEH;:IFMO>1THENPRIN

T"S";
PRINT".":GOTO990

SSHAPEAS(1),20,00,43,21

SSHAPEAS(21,44,00,67,21

SSHAPEA?(31,68,00,91,21

SSHAPEA$(4),20,21,43,42

SSHAPEAS(51,44,21,67,42

SSHAPEAS(6),68,21,91,42

SSHAPEAS(7),20,42,43,63

SSHAPEAS(8),44,42,67,63

F0RI=lTO8iSPRSAVAS(I),I

:NEXT:RETURN

SOUND1,4500,11:RETURN

S0UND1,4500,1:RETURN

FORXX=lTOYY:PRINT'1lCLR)

EJ 540 PRINT"(20 DOWN)"
CS 550 F»INT(RND(0)*LEN(ZS(B))

GK 560 FS»MIDS(ZS(B),F,l)iF=VA

L(F5)
PP 570 FORI=lT08ilFS(I}=FANDI<

>WTHENW=I:GOTO590

FF 580 NEXT:GOTO540

EH 590 SPRlTEW,0tMOVSPRW,DX(B)

,DY(B):SPRITEW,1,2:S(W)

=BiB=F

KE 600 GOSUB520

CG 610 NEXTXX:GOTO150

ES 620 YY=0:SLOW:INPUT"[CLR]

{12 DOWNjHOW MANY MOVES

TO BE MIXED UP";YY:IFY

Y=0THEK620

XK 630 PRINT"[FURH4 RIGHT)
(DOWNjSTUDY THE PICTURE

"iSLEEP5I FAST!GOT05 30

CF

PX

FJ

AP

KQ

PR

AJ

HB

RC

EH

GJ

AD

HR

410

420

430

440

450

460

470

480

490

500

510

520

530

XM 640 PRINT"{2 DOWNj"TAB(12)"
WHICH PUZZLE?"

CR 650 PRINT:PRINTTAB(12)"1. B
ULLSEYE

AS 660 PRINTTAB(12)"2. HAPPY F
ACE"

EB 670 PRINTTAD(12)-3. "CHR?(3
4)"E"CHRS(34)

AQ 680 PRINTTAB(12)"4. 3-D BOX
ES"

MQ 690 GETKEYA$iIFA5<"l"ORAS>"

4"THEN690

JB 700 FASTiONVAL(A$)GOSUB720,

750,790,850

GX 710 GOTO420

CQ 720 GRAPHIC2,1.CIRCLE1,55,3
0,30

SS 730 CIRCLEl,55,30,20iCIRCLE

1,55,30,12iCIRCLE1,55,3
0,5:PAINT1,55,5

PJ 740 PAINT1,55,23:GOTO920

GM 750 GRAPHIC2,liCIRCLEl,55,3
0,30

MR 760 CIRCLEl,45,15,3iCIRCLEl

,65,15,3

EP 770 CIRCLEl.55,27,4

QE 780 CIRCLE1,55,35,15,15,90,

270IGOTO920

PX 790 GRAPHXC2,liDRAWl,35,5TO

85,5TO85,15TO80,20TO80,

10TO3O,10TO30,60TO80,60

SA 800 DRAW1,80,60TO85,55TOB5,

45TO45,45TO40,50TO80,50

TO80,60

FR 810 DRAW1,40,50TO40,40TO80,

40TO8S,35TOB5,25TO80,30

TO40,30TO40,20TO80,20

PH 820 DRAW1,40,30TO45,25TO85,

25:DRAW1,80,30TO80,40:D

RAW1,45,40TO45,45

DX 830 DRAW1,35,5TO30,10jDRAW1

,80,50TO85,45iDRAW1,85,

5TO80,10iPAINTl,35,15

FH 840 DRAWl,45,20TO45,25iGOTO

920

FF B50 GRAPHIC1,1:DRAW1,35,0TO

25,10TO35,20TO55,0TO75,

20TO85,10TO75,0TO55,20T

035,0

KR 860 DRAW1,25,10TO25,25TO35,

3 5TO3 5,20:DRAW!,35,3 5T0

45,25TO45,10

RG 870 DRAW1,45,25TO65,

25TO85,10iDRAWl,55,

55,35TO65,25TO75,35

EJ 880 DRAW1,65,10TO65,25:DRAW

1,75,20TO75,50TO65,60TO

55,50TO45,60TO35,50TO35

,35

KP 890 DRAWl,35,35TO45,45T055,

35iDRAWl,45,45TO45,60:D

RAW1,55,35TO55,50

BR 900 DRAW1,65,45TO65,60

MP 910 PAINT1,35,10:PAINT1,55,

10iPAINTl,75,10:PAINTl,

45,35:PAIHT1,65,35

ER 920 BOXl,20,0,91,62tDRAWl,4

3,0TO43,62

FF 930 DRAWl,44,0TO44,62iDRAWl

,67,0TO67,62;DRAW1,68,0

TO68,62:DRAW1,20,20TO91

,20

KP 940 DRAW1,2O,21TO91,21iDRAW

l,20,41TO91,41tDRAWl,20

,42TO91,42:RETURN

EX 950 GRAPHIC1,1:BOX1,25,5,45

,25,45

RK 960 DRAW1,35,20TO35,35

RK 970 SCNCLR:FORI=lT015iPOKE2

41,I:PRINT"(HOME)

17 DOWNH13 RIGHTjTILE

COMPUTE!'* Gazette Marctl 1987 105

C158.A9 00 85 FB 85 FO A9 CO 59 
C.l60 . 85 FE 20 70 Ct A9 1>0 as 3E 
C168 :FC A9 00 85 Fa A9 FF 85 39 
C1 70:FO 85 FE 20 70 C1 AD FF 84 
C178:PF 80 FF FF 60 AO 00 B1 96 
C180:FB 9\ Fa E6 Fa AS Fa C9 8C 
C188:00 DO F2 1>6 Fe AS Fe FO 76 
C190 : 0A C5 f'l:: 00 E8 AS FB C5 \3 
C1 98 : FO DO E2 60 A9 70 A0 co C2 
CIAO:20 1E An A2 00 8E 60 CO 3\ 
C1 A8:AO 60 00 C9 10 FO 13 20 90 
CI B0 : CF FF AE 60 C0 90 8A C0 l B 
C1S8 , EE 60 CO C9 00 00 E9 CE 12 
CI CO : 60 CO A9 01 A2 08 AO 01 £7 
C1C8:20 BA FF AD 60 CO 1B 69 EO 
CIOO :02 AO CO A2 88 20 DO ~'F FF' 
Cl08,A9 81 A2 ED 85 FO 86 Fe CA 
C1EO:A2 44 AO £C A9 FO 20 08 f'P 
C1 £B . FF 60 00 00 00 00 00 00 84 

Program 2: Custom Keys Loader 
: r0 5:46 49 4C 45 41> 4 \ 40 45 4F 
CFOD.20 28 3C 30 3.l 36 20 43 08 
cn5 .48 41 52 53 29 3A 00 00 E7 
CF10. 45 52 52 4F 52 00 30 3A 60 
CF2S,41 52 52 4~' 57 53 00 53 A£ 
CF20 ,4 5 00 00 20 20 20 20 20 38 
CF'3 S,20 06 20 9A CF AO CF A9 5£ 
CF30 .05 20 1£ An A2 00 8£ 36 4£ 
CP4S:CF AD 36 CF C9 10 PC 1 3 7F 
CF40 :20 CF FF A£ 36 CF 90 25 20 
CF55:CF E£ 36 CF C9 00 DO £9 6A 
CPSo.c£ 36 CF A9 01 A2 08 AD C9 
CP65,01 20 SA FP AD 36 CF 18 £2 
CF60 . 69 02 A2 23 AD Cl' 20 DO 00 
CF75 : FF 18 A9 00 A2 8 \ AO £8 98 
CF70,20 05 Ft' ao 10 20 B7 F'F 1£ 
CPS5 : 29 BO C9 SO PC 07 A9 35 47 
CFSOl7S 85 01 5S 60 A0 CF A9 3P 
CF95:1A 20 1E AD 60 A9 A0 85 39 
CF90:PC A9 00 85 Fa 85 PO A9 I A 
CFAS.CO 85 FE 20 CJ CP A9 £0 7A 
C~'AO I as PC A9 00 85 Fa A9 PP F3 
CFB5,B5 PO BS FE 20 C3 CF AD 95 
CPBO,PP FP 80 PP FP 60 A0 00 01 
Ct'C5,Bl FO 91 FB £6 FO AS FO 90 
CFColDO F4 £6 PC AS FC FO OA CC 
CFoS,C S FE 00 Ell AS FB C5 Fo B7 
CPOD.DO £4 60 00 00 00 00 00 28 

Tile Trader 
Article 011 page 58, 

JC 10 VOLI0,COLOR4,l,COLORO,l, 
GOSUa970 

OM 20 GOSUa640:FASTICLR 
OJ 30 GRAPHIC0,l 
MF 40 Z$(1)_M24 MtZ$(2)_M135 M:z 

$(3)_M26 M,Z$(4)_M157 M,Z$ 
(5 )_ M2468 MIZ$(6) _ M359 M 

CO 50 ZH7)_M48 M,Z$(8)_MS79 M:Z 
$ (9) _ M68" 

KH 60 OX(l)-90,DX(2)-1l5,DX(3) 
-140, OX( 4)-90,OX(5) - 115, 
DX(6)-140,DX(7)-90 . 0X(8) 
-115 

ex 70 OX(9)-140 
AD 80 DY(1)-70,OY(2)-70,OY(3)-

70tDY(4) -92,DY(5) -92IDY( 
6)_92.0Y(7)_114.0Y(8)_11 
4 

KC 90 DY(9)-1l4 
so 100 a- 9 
OR 110 FORI - lTOB,5(I) - I.NEXT 
FK 120 FORI -1TOB,MOVSPRI,DX(I ) 

,oY(I) ,NEXT 
EG 130 PORI- 1TOB,SPRIT£I,l,2,O 

,0 , O,NEXT 

CO 140 GOT0 620 
00 150 SLOW 
KO 160 PRINT MICLR}{3 OOWN) 

121 RIGHT}7(3 SPACES )B 
13 SPACES ) 9 M 

SA 170 PRINT " (HOHE)(6 OOWN) 
12l RIGHT )4t3 SPACES)5 
(3 SPACES}6 M 

GS 180 PRINT MIHOKE){9 OOWN) 
121 RIGHT) 1 (3 SPACES ) 2 
(J SPACES)3 " 

Ell 190 PRINT-{HOMEJ{ 18 OOWNJ M 
HJ( 200 PRINT "FROM "; 
08 210 GETKEYP$ 
MJ 220 IFF$<"0"ORP$)"9"TIIEN210 
GO 230 AS-P$ 
FA 240 IFF$_M9"TIIENF$ _ M3",GOTO , .. 
KM 250 IFP$· "3 MTHENF$ _ M9" 
R8 260 IFF$ _ MI MTHENF$_M7 M,GOTO , .. 
HA 270 IFP$_M7 MTIIENP$_"1" 
PO 280 IFP$_M2"TIIENF$_"SM.GOTO , .. 
OF 290 IFP$_ "S-TIIENF$ _ M2 " 
JX 300 PP-o,FORI-1TOLEN(Z$(D)) 

, I PVAL( MI D$(Z${n) , I , l» 
-VAL ( F$)THENPP-1,I - LEN( 
Z$ {a» 

GK 310 NEXT,IPPP- 0TIIEN170 
14K 320 !oCI-HCl+ 1 
HJ 330 T-B.P*VAL(F$) 
14K 340 PORI - 1T08,IPS(I)- FTHENW 

_ I:I _B 
all 350 NEXT 
JO 360 PRINTM , SPRITEW. O,HOVSP 

RW, DxIT), OY(T)I SPRITEW, 
1 . 2.S(W)-T.a-p 

fIG 370 GOSUB5 10 
PC J80 PP-0,PORI_1TOB:IPS(I)<> 

ITIIENI-8 . PP-l 
ER 390 NEXT,IPPPTHEN190 
PH 400 PRINTMyOU DID ITI",SOUN 

01,25200,110 . 2.10600,95 
0.0.PRINT " IT TOOK YOU"M 
O"MOVE M;,IFMO)lTHENPRIN 
T"S" ; 

CP 410 PRINT M," :GOT0990 
PX 420 SSHAPEA$(1) . 20.00,43,21 
PJ 430 SSHAPEA$(2).44 , 00,67,21 
AP 440 SSHAPEA$(3),68 . 00,91,21 
KO 450 SSHAPEA$(4),20,21 , 43 . 42 
PR 460 SSHAPEA$(5 ) ,44, 21 . 67 , 42 
AJ 470 SSHAP£A$(6),68 , 21 . 91 , 42 
HB 480 SSHAPEA$(7), 20,42,43 , 6J 
RC 490 SSHAPEA$(S ) ,44,42,67,63 
£11 500 FORI_1TOB,SPRSAVA$(I),I 

:NEXT: RETURN 
GJ 510 SOUN01 , 4S00,l l ,RETURN 
AD 520 SQUND1,4500,l;RETURN 
HR 530 FORXX_1TOyY , PRINT"(CLR) 

EJ 540 PRINT M(20 OOWN)" 
CS 550 F- INT{RNo (0 ) ·LEN (Z$(B») )., 
OK 560 P$_MIO$(Z$(B),F,l)IP_VA 

LIF$) 
PP 570 FORI- 1T08,IFS(I)-FANOI< 

)WTHENW-I:GOT0590 
FF 580 NEXT,GOT0540 
EH 590 SPRITEW.0.MOVSPRW,DX(D) 

,OY(B) , SPRITEW , l ,2 ,S(W) 
-B IB- P 

KE 6£10 GOSUaS20 
CG 610 NEXTXX . GOT0150 
ES 620 yy .. o , SLOW. I NPUT M ICLR) 

112 DOWN JHOW MANY !oCIVES 
TO B£ MIXED UPM/yy ,I FY 

Y"'OTHEN620 
XK 630 PRINT " (PURJI4 RIGHT) 

I OOWN )STUOY TIlE PIcrURf. 
", SLEEP 5,PAST , GOTOS30 

XM 640 PRIIlT MI2 OOWN ) MTAB(12)M 
WlIICH PUZZLE?M 

CR 650 PRINT,PRINTTAB(12)"1. B 
ULLSEYE 

AS 660 PRINTTAB(12)M2 , HAPPY F 
ACE M 

Ea 670 PRIN'rTA8(l2)-3 . "CIIR${3 
4)ME"CHR$(J 4 ) 

.\0 680 PRINTTA8(l2)M4 , 3- 0 BOX .s· 
MO 690 GETKEYA$,IFA$<"l"ORA$)M 

4"THEN690 
J8 700 PAST,ONVAL(A$)GOSUa720 , 

750. 790 , 850 
GX 710 GOT0420 
co 720 GRAPHIC 2 , l.CIRCLE1 , 55,3 

0,30 
5S 730 CIRCLE1 ,SS , J0,20 , CI RCLE 

l,55,30 , 1 2,CIRCLE1,S5 , 3 
0,5 ,PAINT1, 55,5 

PJ 740 PAINT1 , 55 , 23 , GOT0920 
GM 750 GRAPHIC2,l,CIRCLE1,55,3 

0, JO 
MR 760 CIRCLE1 , 45 , 15,J , CIRCLEl 

, 65,15 , 3 
EY 770 CIRCLE1,55 , 27 , 4 
Of. 780 CIRCLE1,55 , 35,15, 15,90, 

270.GOT0920 
PX 790 GRAPHIC2,l,ORAW1,3S,5TO 

85 , 5T085,lSTOB0 , 20T080, 
10T030 , l OT030,60T080,60 

SA B00 ORAW1,80 , 60T085 , 55T085, 
45T045 , 45T040,50T080 , 50 
T080 , 60 

PR 810 ORAW1 , 40 , 50T040 , 40T080, 
40T085 , 35T08S,25TOB0,30 
T040. 30T040 , 20T080.20 

PH 820 DRAW1,40 , 30T045 , 25T08S, 
25.0RAW1 , 80 , 30T080,40 : 0 
RAW1,45,40T045, 4 5 

OX 830 DRAW1 , 3S,ST030,10,ORAW1 
,80,50T08S , 45,ORAW1,8S, 
5T080 , 10 , PAINTl,35 , 15 

PH 840 ORAW1,4S,20T045 , 25:GOTO 

". FP 850 GRAPHIC1,1 , oRAW1,35 , 0TO 
25,10T03S,20T055 , OT075, 
20T085,10T075,0T055 , 20T 
035 , 0 

KR 860 ORAW1 , 25 , 10T02S , 25T035 , 
35T03S,2010RAW1 , 35 , 35TO 
45,25T045 , 10 

RO 870 ORAW1,45 , 25T065 ,4 5T085, 
25T085,10 , ORAW1 , 55,20TO 
S5,35T065 , 25T075 , J5 

EJ 880 ORAWl , 65 ,10T065 , 2S,ORAW 
1,7S,20T0 75,50T065,60TO 
5S,50T045,60T035 , 50T035 
,lS 

KP 890 DRAW1,3S , J5T04S , 4STOS5, 
35 , DRAW1 , 45,45T045,60:0 
RAW1 , 55 , 35T055,S0 

DR 900 DRAW1,65,45T065,60 
MP 910 PAINT1,J 5 , 10 :PAINT1 , 55 , 

10:PAINT1 ,7 5 , l O:PAINT1 , 
4S,35 , PAINT1 ,65,35 

ER 920 BOXl,20,0,91,62:DRAW1 , 4 
J , 0T043,62 

FF 930 ORAW1 ,44 . 0T044,62,ORAWl 
,67,0T067,62:DRAW1 , 68,O 
T068 , 62.DRAW1 , 20,20T091 
, 2. 

KP 940 ORAWl ,20,21T091 , 21:0RAW 
1,20,41T091 , 41,ORAW1 ,20 
,42T091,42 :RETURN 

EX 950 GRAPHIC1 , l :BOX1 , 2S , 5 , 45 
, 25 , 45 

RK 960 oRAWl ,35 , 20T035,35 
RK 970 SCNCLR,PORI_lT01S , POKE2 

41 , I, PRINT M (HOME) 
\7 OOWNIi13 RIGHTITILE 

COMPUTEr, GU/IlI" Merd11987 105 



(SPACE JTRADER":NEXT

JR 980 PIAY"SAADFFAFDFADFAFDFD

AFDFDFAFDADFDAFD"IRETUS

N

PR 990 PRINT"{DOWNJPLAY AGAIN

"f
JC 1080 GETKEYASiIFAS="Y"THENG

OSUB1020iPRINT"tCLR)
|<a3"iGOTO20

MB 1010 GOSUB1020iPRINT"tCLRj"

tEND

BM 1020 FORI=lTOB:SPRITEI,0,2i

NEXT tRETU RN

BEFORE TYPING . . .

Before typing in programs, please

refer to "How To Type In

COMPUTE'S GAZETTE Programs,"

which appears before the Program

Listings.

Sprite Manager

See instructions in article on page

80 before typing in.

C000I4C

C00BiC5

C010:DE

C018:4C

C020IC2

C02a:7C

C030:4C

C038:C4

C040tFF

C048:C0

C050:03

C058:8D

C0601A9

C068:0B

C070I04

C078:C9

C080:20

C088:56

C090104

C098:04

C0A0:00

C0A81E8

C0B0IF0

C0BSiA4

C0C0iFB

C0C8:04

C0D0;E9

C0D8:02

C0E0199

C0E8iE6

C0F0iB9

C0F8I00

C100:7B

C108JCA

C110i62

CX.18105

C120IC8

C128iCl

C130IF3

C'.3Bi30

C1401A7

C148:FF

C150il0

C158:30

C160:EF

C168:53

CI70:49

C178i49

C180J49

C188i45

C190:4E

42 C0 4C

4C 86 C8

C2 4C 13

B7 C2 4C

4C 8B C3

C4 4C BC

48 C3 4C

4C 67 C4

C3 A9 60

8D 05 03

A9 Cl 8D

08 03 A9

E4 8D 0A

03 4C 13

84 0F BD

FF F0 3E

F0 37 85

24 0F 70

A9 99 D0

C9 3C 90

B4 0B 8G

BD 00 02

F5 C9 80

71 E8 C8

01 F0 38

C9 49 D0

55 D0 9F

F0 DF C5

FB 01 E8

0B C8 B9

9E A0 D0

02 10 BC

A9 FF B5

C3 E8 BD

Cl F0 F5

0B D0 9C

B9 61 Cl

D0 E0 F0

A6 C9 FF

F5 C9 CC

38 E9 CO

CA F0 08

FA 30 F5

05 20 47

A6 45 4E

4F 55 4E

47 CE 4D

5A C5 50

54 D9 41

CC 4F 46

47 C5 44

40 C2

4C F7

C3 4C

25 C3

4C 19

C4 4C

IF C4

4C 49

8D 04

A9 2D

07 03

Cl 8D

03 A9

C7 A6

00 02

EB D0

08 C9

2D C9

25 C9

ID 84

86 7A

39 F9

D0 30

99 FQ

38 E9

02 85

85 08

08 F0

D0 F0

9D A0

B4 F0

99 FD

7A 60

00 02

C9 80

A6 7A

10 FA

CA 30

F0 F9

B0 03

AA 84

C8 B9

CB 89

AB D0

41 42

C4 44

4F 56

52 49

4E 49

C6 43

55 4D

4C 6B 26

C2 4C F0

61 C3 42

4C 6E 0A

C5 4C 6 2

A4 C2 Dl

4C 3B 0 7

C4 4C C5

03 A9 EA

8D 06 81

A9 BD 24

09 03 F6

Cl 8D 12

7A A0 59

10 07 02

F4 C9 IF

2 2 F0 2A

3F D0 07

30 90 FF

71 A0 9D

CA CB A9

9E A0 B5

05 0B C5

01 B9 0B

3A F0 F0

0F 38 71

BD 00 78

DB C8 74

A6 7A EE

10 FA DF

0F BD 5D

01 C6 56

A0 FF 9A

38 F9 8E

D0 04 A8

E6 0B BC

B9 62 01

03 4C 5 5

24 0F 57

4C 24 A5

49 A0 3A

62 CI D0

6 2 Cl B3

F5 4C 86

4C C5 84

45 53 0E

C5 53 CB

4F 52 9D

CD 52 92

48 41 45

DO 4 3 CE

C198:4B

C1A0:53

C1A8j4C

C1B0:C6

ClBB i D0

C1C0120

C1C8:90

C1D0ICC

C1D8:16

C1E0:00

ClE8t20

C1F0:E1

C1F8:20

C200:B9

C20Bt85

C210I20

C218I05

C220I11

C228:1D

C230:29

C2 38:36

C240;20

C248:C6

C250:20

C25BJE2

C260:BA

C268:20

C270 1C6

C278i8D

C280:B1

C288:4A

C290:C6

C298:20

C2A0:8D

C2A8i87

C2B0iB2

C2B8:B7

C2C0i7D

C2CBi65

C2D0120

C2D8IA5

C2 E0 i C6

C2E8:1D

C2F0J7D

C2F8:B7

C300I0A

C308IC6

C310:BD

C318:C6

C320:A2

C328:20

C3 30:BD

C338I00

C340:02

C348iA9

C350:8C

C358iBC

C360t60

C36B;BC

C370:20

C37Bi20

C3B0191

C3B8iD4

C390t90

C398i20

C3A0:0E

C3A8iF7

C3 B0 t E2

C3B8:A9

C3 CB : FD

C3C8;FE

C3D0:FE

C3D8:4C

C3E0 11E

C3E8)AB

C3F0I41

C3F8:4D

C400:9B

C408;C9

C410:00

C418:00

C420:FF

C428;20

C430 1A8

C438t4C

41 52 D3

43 52 45

4F D2 41

58 D0 59

4A 4F D9

C6 Cl 4C

14 C9 DC

0A A8 B9

C2 48 4C

4C ED A7

73 00 C9

B0 ID 38

73 00 20

36 C2 85

56 20 54

79 00 4C

C0 08 CB

C0 14 C0

C0 20 C0

C0 2C C0

C0 39 C0

B7 C6 20

0D 15 D0

06 E2 20

20 A7 C2

C2 20 06

06 E2 4C

20 60 C6

83 CC 20

FB F0 14

4A 4A 8D

0D 1C D0

A0 C6 49

1C D0 60

C6' C9 10

A6 02 9D

C6 20 60

C6 A5 02

9D 00 D0

C4 C6

65 9D 01

20 B7 C6

20 C4 C6

C6 A2 17

C6 20 DC

AA 98 9D

A8 A5 02

CC 60 20

C9 02 90

IB 4C C4

A0 C6 49

15 D0 A5

9D 8C CC

9D BC CC

00 BD 15

CC CA 10

CC 9D C4

20 B7 C6

CC 99 C4

87 C6 A4

87 C6 A4

05 29 87

CC 60 20

03 4C 48

87 C6 8D

B5 C3 2E

A9 00 85

C3 A4 FD

00 20 CD

A4 FD C0

E0 07 D0

F0 DC A3

B2 C3 A9

AB A9 E9

0D 20 20

54 41 20

20 4G 4C

BC A5 65

03 B0 10

DC 49 IF

4C 95 B3

C6 0A AA

AB C6 2D

A9 00 28

95 B3 20

20 87

43 4F 50

45 CE 43

4C 4C 4F

D0 46 C7

00 20 73

AE A7 C9

B0 10 38

17 C2 43

73 00 20

A9 00 85

DC 90 21

E9 DC 0A

Fl AE 68

55 B9 37

00 4C 8D

8D AE 02

0B C0 BE

17 C0 1A

23 C0 26

2F C0 33

3C C0 3F

50 C2 20

8D 15 m

71 C2 20

20 06 E2

E2 20 FA

El C2 20

A4 02 91

18 CC A0

9D 25 D0

26 D0 20

8D 1C D0

FF 2D 1C

20 B7 C6

90 03 4C

27 D0 60

C6 A5 64

0A AA 48

A2 10 A5

C6 68

D0 60 20

20 7D C6

20 87 C6

4C C4 C6

C6 A8 A5

8C CC 20

0A AA 9B

B7 C6 20

03 4C 48

C6 20 B7

FF 2D 15

02 0A AA

9D 8D CC

9D C4 CC

D0 A2 0D

FA A2 07

CC CA 10

A8 A9 00

CC 20 06

02 99 BC

02 99 CC

C6 A4 02

8A C6 C9

B2 8D B6

B5 C3 A2

B6 C3 CA

FE B5 FD

B9 FF FF

BD E6 FE

40 F0 14

06 A2 00

2C 20 D2

F5 A0 C3

A0 C3 4C

20 20 20

00 3A 52

41 47 00

85 02 F0

29 01 AA

29 IF AS

4C 48 B2

BD 00 D0

10 D0 0B

F0 02 A9

FF C6 0A

D9 E9

4F 7B

46 0D

53 DF

00 26

CC 77

E9 C0

B9 FB

79 3B

0D 15

C9 2B

4B D7

A8 2F

C2 63

AD 29

C0 B4

C0 95

C0 9D

C0 A5

C0 AF

C0 60

A0 0D

60 E6

06 A2

20 77

C2 AS

B7 B2

05 2F

3F B5

4A 2A

A0 3D

60 2C

D0 81

20 Al

48 4F

20 B0

20 8B

A5 BC

64 7A

AA 45

B7 4E

A2 56

20 D6

20 CF

02 04

DC D8

9D BB

87 40

B2 4B

C6 B2

D0 05

A9 6F

A6 E8

60 8E

9D 70

9D B9

F7 IB

99 09

E2 D6

CC C9

CC Fl

99 F4

04 C2

C3 2C

05 CA

10 62

20 19

AA 87

E6 64

A6 D0

86 37

FF Dl

4C 4C

IE 01

44 95

45 28

20 04

14 BB

BD AE

A9 AC

20 AB

AA 8\

8A B6

01 DE

AA 9F

C440:BD

C448:B3

C4 50:0F

C458i8D

C460J03

C468:FF

C470I08

C478:CD

C4B0I04

C488:C4

C490187

C498:C4

C4A0:05

C4A8:B6

C4B0:A2

C4B8iCA

C4C0104

C4caiC6

C4D0I8D

C4D8:0A

C4E0:B8

C4E8:0E

C4F0:0D

C4F3:CD

C500ICD

C50BiC0

C510:AD

C518 160

C520:4C

C528iS6

C530tEF

C538:C5

C540:8D

C548:a5

C550IC5

C558:D0

C560 1CA

C56B101

C570:0A

C578:AE

C580iD4

C588:17

C590:8D

CS98:D4

C5A0:1B

C5A8:8D

C5B0 i 60

C5B8:9D

C5 C0!20

C5C8:17

C5D0:C6

C5D8:9D

C5E0;3C

C5E8:CD

C5F0:9D

C5F8:3C

C600 1CD

C608:1D

C610:E2

C6IB : 3 E

C620:A9

C6 28:F0

C630I06

C63B:9D

C640:28

C64BiA5

C6 50:04

C6S8168

C660:20

C66B:BC

C670:68

C678:B0

C680:05

C688:FD

C690IA5

C698i68

C6A0iA9

C6ABtD0

C6 B0 IF0

C6Q8:aA

C6C0:B2

C6C8i20

C6D0i20

C6D8J9D

C6 E0:8A

01 D0 A8

20 FF C6

CD 08 49

0F CD A9

A9 FF A8

C6 20 AB

49 FF 2D

4C 5B C4

90 03 4C

20 87 C6

C6 C9 04

20 87 C6

0E B3 C4

C4 2E B7

3F BD FF

10 F7 60

B0 0A 8D

C9 10 90

0D CD AD

0A 0D 0D

02 AD 00

CD 49 03

CD 0A 0A

AD 18 D0

8D .18 D0

BD 7D CC

88 02 18

20 BA CG

48 B2 0A

C5 20 B7

0D 56 C5

A9 00 BD

53 C5 7B

01 A2 07

B9 FF FF

F7 EE 53

10 EE A5

58 60 38

0A 8D 14

14 CD DD

BD 16 CD

CD SD 12

13 CD BD

BD 1A CD

CD BD 04

03 D4 A9

20 06 E2

15 CD A5

06 E2 18

CD 20 06

A4 64 F0

18 CD 20

C6 0A 0A

38 20 3C

19 CD 20

C6 0A 0A

9D 1A CD

1A CD 9D

3B 20 3C

A8 A9 11

21 88 F0

02 A9 81

E2 20 3C

1C CD 60

08 20 8A

65 28 90

C9 10 90

4C 48 B2

FD AE 20

A5 62 05

4C 48 B2

F5 A5 65

68 6B 4C

AE 20 BA

62 05 63

68 4C 48

01 A4 02

FC 60 A9

04 0A 88

C6 C9 08

85 02

A0 C6

60

ID

A0 C6 49

00 D0 60

AD 20 9B

A9 00 4C

20 AB C6

FF 2D 0F

00 A8 28

4C 95 B3

C6 2D 10

10 CD 8D

20 8A C6

48 B2 8D

3D B3 C4

B0 ED 8D

8D B6 C4

2E B4 C4

C4 CA 10

FF 9D FF

20 8A C6

0E CD 20

03 4C 48

0E CD 0A

CD 0A 0A

DD 29 FC

8D 00 DD

0A 0A 8D

29 0F 0D

AD 88 02

A9 F8 85

69 03 85

C9 04 90

0A 0A 0A

C6 C9 10

0A 0A 8D

52 C5 A9

A5 01 29

A0 00 8C

99 FF FF

C5 EE 56

01 09 04

20 41 C6

CD 20 Bl

15 CD 8D

8D 01 D4

CD BD 18

19 CD 3D

8D 06 D4

D4 BD IC

0F 8D 18

18 20 3C

64 9D 16

20 3C C6

E2 18 20

03 4C 57

06 E2 38
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1499 . 60 A9 ... 8' SA A9 lA 8S DO 1739100 00 00 09 00 00 •• •• 67 1909 . 00 0 1 00 00 •• DD .D •• ' C 

COMPUTEI', Galelle March 1967 '''' 



19E1

19 E9

19F1

.1.9F9

1A01

1A09

IAI!

1A19

1A21.

1A29

.1.A31

1A39

1.A41.

1 A49

.1 A5.1

.IA59

1AS1

,00

i00

:3F

:00

:5F

I CD

|C0

iSF

:35

:O0

:00

:00

:30

:0D

:AB

:FE

lAD

1 A69iD5

1.A71

1A79

1.AB1

.1AB9

!.A91.

1 A99

1 AA1

1 AA9

:00

(00

:00

:00

:7C

:55

:55

iFC

00 00

00 00

FC 00

3D FF

00 35

57 00

5F 5 5

C0 DD

5F 00

35 57

00 00

00 00

00 00

55 C0

0D CE

AB 8F

7B F5

FF FF

00 00

00 00

00 00

00 00

F7 5D

5F 75

5D FF

FF C0

BEFORI

Before

refer to

00 00

00 00

3F FF

00 IS
5C 00

CD 55

CO D5

75 C0

35 57

00 0F

00 00

00 00

DC 00

0D 55

AB 0F

5E AB

AD 7A

FF 00

00 00

00 00

00 00

00 00

5F 55

55 FF

55 7F

00 00

00 00 00 14

0F F0 00 3A

00 35 FF 61

DF 00 35 D8

CD 5C 00 41

C0 F5 F5 66

55 C0 75 2F

37 D7 00 D2

00 3 5 57 97

00 00 00 0E

00 00 00 65

00 00 00 6D

03 57 00 16

FF 0D F7 FE

C3 AB 0D IF

BD 5E AF 90

D5 FF FA 0B

00 00 00 88

00 00 00 A5

00 00 00 AD

00 00 00 B5

C0 0F F3 D2

55 5F 57 B9

DD 55 7F F5

FF 5 5 F0 C4

00 00 00 7 4

TYPING . . .

■yping in programs, please

"How To Type

COMPUTE!'* GAZETTE

which appears
1 U 1 M 111.
1 L'iUI Ll'i'i

■

before

In

Programs,"

he Program

Horizons: Memory
1 )isnli V

1

See instructions

89 before

C0O01A9

C008:2O

CO10:C0

C018:C0

C020:FD

C028:9B

C030:FB

C03B:B8

C040IB9

C048:91

C050:A5

C058:02

C060:38

C06B;FC

C070:FF

C078iCl

C080:FO

C088I0S
C090:FF

C09BtC8

C0A0:AD

C0AOI9D

C0B0:0A

C0S8:4C

C0C0:CE

C0C8:C0

C0D0:85

CflDSiAS

C0E0:A0

C0EB:44

C0F0:20

MIIIIBIB(Q)D
JLLHIE

THE

in

typing in

00

14

A9

20

85

Cl

A0

10

91

Cl

FB

E6

E9

4C

20

20

39

CA

AC

BC

9C

Cl

0A

08

9B

60

FE

FD

00

Cl

44

I

MIRROR

[SK COP

$24.95

3
T

85

Cl

10

F0

FD

D0

04

F8

Cl

8D

18

FC

80

08

44

E4

A2

10

9B

9B

Cl

85

0A

C0

Cl

AS

60

20

Bl

CB

Cl

Hi

_/

FB

20

BD

C0

90

EA

D9

30

8D

4F

69

4C

85

CO

Cl

FF

0F

FB

Cl

Cl

0A

FC

0D

AE

20

FB

A5

2F

FD

C0

A9

FD

/

R

article

A9 08

22 Cl

9B Cl.

A9 08

02 E6

20 E4

BC C!

EF 98

4E C0

C0 4C

80 B5

08 C0

FB B0

A9 3A

A9 00

F0 FB

DD 4A

30 EB

8A 99

C0 04

0A 0A

AD 9E

9F C.t

9B Cl

D2 FF

85 FD

FE 20

Cl 20

20 2 F

0B D0

.12 20

AA 29

/

NO FINER OR MORE ADVANCED ARCHIVAL COPIER AVAILABLE AT

ANY PRICE.

EASY TO USE DOES NOT CAUSE DRIVE HEAD TO KNOCK.

COPIES UP TO 41 TRACKS,

PERIODIC UPDATE POLICY.

AUTOMATICALLY MAKES BACK-UP COPIES FROM VIRTUALLY ALL

PROTECTED SOFTWARE.
^ linnr r^ 1 I A ■ i~~ T"p h ri y * ■■ r j*~ r t r ^ I I- f" ^* j Trt A I- I- y - -rs—\ ftj- jt

NIOBLES. HALFTRACKS, COPIES EXTRA SECTORS ANu tAIKA IKAl-Ki.

REPRODUCES ALL DISK ERRORS AUTOMATICALLY.

FAST, COPIES FULL DISK IN AS LITTLE AS 4-7 MINS. EVEN COPIES
ITSELF.

WE COPY MODEI

MA! aVKA.MO ,":■;.-

■1

H- 1

■ S3 SHIPPING & HANDLING

COD. OR FOREIGN ORDERS ADD 12

CALIF ORDERS ADD 6% SALES TAX

— WRITE OR CALL —

Compumed

|408| 758-2436

P.O. BOX 6939

SAUNAS. CA 93912

FOR COMMODORE M AND 1541 DHIVE

OR COMMODORE 128 AND 1571 DRIVE

1 '■

on

85

20

20

18

FE

FF

F0

0A

CB

FF

FB

A5

02

20

8D

C9

Cl

20

9C

D0

0A

Cl

85

F0

4C

A5

2F

44

F3

D2

/r

■

page

FC

CA

D3

65

CE

F0

05

AS

B9

FF

90

FB

C6

D2

9B

14

F0

D2

Cl

D9

0D

0A

FB

B9

79

FC

Cl

Cl

20

60

FF

3C

FB

2F

2F

43

36

48

C2

D4

E0

DF

83

4E

Dl

A2

9E

9A

15

82

C2

92

5F

D6

E4

73

A3

D3

7C

2A

ED

ID
■ 'i

Cl00120

C'08:FF

CU0t20

C 1.8 :C1

C120-F5

Cl2B:BD

Cl 30:29

C 38;C1

C140:20

C!48:FF

C150:36

C158:45

C'.60:47

C168:3D

C170:3D

C'78:92

C1.80:20

Ct8B:54

C1.90151

C198:C0

B0

C8

D2

F0

60

A9

F0

68

D2

60

37

46

41

46

42

3D

12

0D

08

C9

02

C0

FF

06

A6

0D

4A

29

FF

30

38

93

49

57

41

53

5'

0D

C0

ca

a2

08

60

20

FB

20

4A

0F

60

31

39

12

4E

44

43

45

92

00

50

00

A4

D0

A0

D2

A5

D2

4A

AA

A9

32

41

30

20

20

4B

4C

3D

30

C0

00

BA

EC

00

FF

FC

FF

4A

BD

20

33

42

92

12

12

20

45

51

2B

5E

00

20

A9

B9

C8

20

60

20

4A

20

34

43

3D

2B

2D

12

43

55

2D

C0

00

D2

0D

5A

D0

CD

48

3C

Cl

D2

35

44

4.1

92

92

5C

54

49

5C

6C

00

BC

F0

31

74

7fl

38

6A

6F

6E

F8

35

2B

ia

Bl

DA

A5

0E

FF

49

07

ROM Enhancer
See instructions in article on page

85 before typing in.

C000i4C

C008:A5

C03 0J01

C01B:8D

C020:03

C028:03

C030iA9

C038:A0

C040:SC

C048:C0

C050:4B

C058:E0

C060:C0

C068:00

C070:EE

C07B:A9

C080:06

C08B:20

C090:A8

C098:8D

C0A0;A9

C0A8:A9

C0B0:2D

COBS:00

C0C0I2B

C0CB:B3

C0D0:BD

C0D8:A9

C0E0:50

C0E8:3D

C0F0:03

C0F8:00

C100;FA

C108:22

C110:00

Cl 18: A9

C130:00

C138:90

C140:1B

C148:35

C!50:AB

C15B:A6

C160:B0

C160:20

Cl 70:37

C178:F0

C180:4C

C188:S6

CI90:A0

ClA0:O3

C1 f\H : 4 r,

IC C0

04 8D

A5 05

19 03

AD 03

85 05

A0 8D

00 8C

65 C0

99 00

C0 EE

C0 D0

8D 69

00 CB

69 C0

08 81)

99 FC

BD A0

A9 Cl

24 A0

4C BD

68 8D

A9 A9

3D 01)

8D 8K

A9 05

21 A0

05 8D

EC A9

8D 02

60 A9

A0 J9

85 FB

D0 IC

A6 2R

00 20

EA BA

71 A8

86 0D

38 4C

03 A9

85 01

FB FB

3B A5

01 8E)

79 00

A9 C9

F5 4C

F7 U7

2D 84

FF CB

D0 P7

01) 0D

52 52

A5 03

03 03

3D 18

60 AD

03 85

AD 19

40 C0

47 C0

8C 68

C0 C8

4B C0

EA A9

C0 B9

D0 F7

AG 66

DA El

AB 88

A8 A9

8D A2

A9 Cl

2B A9

2C A9

91 BD

AD 8D

B3 A9

BD 20

A9 3F

8F B7

FE 81)

03 A9

04 8D

99 00

6C 05

2fi 20

A4 2C

90 Ft'

EA 4C

A5 34

85 62

49 BC

C0 8D

6C 03

20 7D

5F E9

85 41

C9 89

01) F0

3 2 A9

20 [)5

2E 20

B9 Al

28 A2

4C 4F

4F 52

8D 02

A9 37

03 A5

02 03

04 AD

03 85

8D 4B

8C 4A

C0 139

D0 F7

AE 48

E0 BD

00 00

EE 66

C0 D0

A9 EA

D0 FA

7D 8D

AB A9

BD 25

8D 8D

A9 CJ

0C AD

FC AC

Cl 8D

A0 A9

8D C6

A9 0F

7C A9

Cl 8D

88 02

D4 88

00 08

D4 El

20 83

20 1)7

7!\ A8

E5 3 2

94 63

A9 F2

19 03

00 4C

Cl 20

01 A4

04 42

D0 03

F9 C9

20 0A

FF 110

3 3 A5

Cl 20

B0 6C

41 44

00 00

03 76

85 Fl

06 13

85 0E

18 CE

06 ED

C0 78

C0 9D

00 Fll

EE 05

C0 CA

66 95

99 46

C0 19

EC 8B

A0 5C

A9 EC

Al IC

50 3D

A0 C7

B3 C0

8D 92

A9 23

A9 7D

8F 47

Cl A0

AA 78

8D 2U

A9 46

03 4F

A9 BD

10 D3

C9 4A

A9 9B

Cl 97

AA 50

28 A5

A2 DD

A2 DD

8D 30

A9 52

ID 7C

13 2C

60 EA
60 EG

4C D8

99 AB

AD 2F

08 39

60 87

D2 40

00 Cl

20 77

00 3 5

19E1.00 " •• •• •• •• ,. •• 14 Horizons: Memory 
C100.20 " .2 A2 A4 SA 20 02 ae 

19E9,00 " .a " " .F F. •• OA C10S, FF ea ea .. oa EC 1.9 .0 " 19F1 : 3F re .a " " •• 35 " 61 Display Cll0,20 02 " ,. A. 00 B9 SA 31 

19F9,00 3D " a. 15 " .a J5 oa CllS.C1 " " 2. 02 " ea oa 74 

1NH ,SF ., 35 se •• CD se .a 41 Su i1lstructiolls ill article 011 page 
CI20 1FS ,. AG " AS .c " CD 7A 

lA09,CO 57 .. CO 55 co " " " 
C12S , BO A9 .0 " 02 " " 48 " lAO . C0 SF 55 co os 55 co 75 " 89 before typing ill. C130.29 '" 4A 4A 4A 4A 2. Je 'A 

1 A19,5F CO DO 75 ea 37 D7 " D2 C138.CI .. 29 OF AA .0 4A e1 " 1A21 , 3S " 00 35 57 •• J5 57 " COOO.A9 " as F. A9 " as .c Je Cl40 , 20 D2 FF 60 A9 20 2B D2 " 1A29:00 J5 57 00 " " " 00 OE C00B: 20 14 e1 20 22 el " eA F. C14B,FF " 30 31 32 " 34 35 Fa 

1A31 :00 D' 00 00 00 Da DD 00 65 C010:CO A' 
,. aD ,. el 20 OJ 2F ClSO,36 37 38 39 41 42 43 44 J5 

1A39,00 ., 00 00 00 .D DD 00 60 COIS , C0 20 Fa c. A9 .a 18 6S 2F C1S81 4 5 " 93 12 " 92 3D 41 2B 

1M1,30 00 00 DC 00 DJ 57 00 16 C020 : FO as FD " 02 E' '" CE 43 C160,47 41 49 4E 2. 12 2. 92 18 

1A49,OD 55 co 00 55 FF .0 F7 FE C028.9B el oa EA 2D E4 " F. J6 C168 , 3D " 57 44 2. 12 2D 92 Bl 

1A51,AB 00 CE A8 OF C3 A8 OD ,I. F C030,FS AD 04 D9 ae e1 F8 DS 48 Cl70:30 42 4 1 43 4a 20 12 se "" lA59 I FE A. BF S£ AB BD S£ AF ,. C03B,BS ,. " " " " .A AD e2 C17B.92 3D 53 4 5 4e 4S 43 54 AS 
1A61 ' AO 78 " AD ?ADS FF " •• C040 , B9 91 e1 ao 4E CO ea ., D4 C1BO 120 12 51 92 3D 51 55 49 .F 
1A69. os FF FF FF 00 00 " •• BB C04B:91 el ao 4F co 4C FF FF EO C1SS,54 .0 00 00 " 2a 2D se FF 

1A71,OO .0 DO 00 00 00 " . , AS C050.A5 " 18 69 B0 S5 Fa ,. OF C190 , 51 Da co 50 co SE e • 'e 49 

lA79,00 O. D. 00 00 00 •• •• AD C05B , 02 E6 re 4C 08 e. AS FB " C19S I C1:' e, co 00 •• •• O. Da " 1 AB1 :00 " ,. 00 00 00 •• " as C060 : J8 E' a. B5 FO a. 02 C6 4E 
lA89,00 •• Da 00 00 co .F F3 D2 C06B;PC 4e .a co A9 3A 20 02 01 
1A91 : 7C F7 so SF 55 55 St' 57 " C070:FF 2. 44 el A' .a BD 91l A2 
lA99,SS St' 75 55 FF DO 55 7F F5 C07S.Cl 2. E4 " " " C9 14 'E 
1M1,55 so FF 55 7F FF 55 PO e4 COBO,FO " A2 " DO 4A Cl t'0 9A ROM Enhancer 1M9 1FC " ea 00 00 •• " " 74 COBB,OS eA ID " JD ED 2D D2 15 

C090,Ft' Ae .. e1 BA 99 'e e1 B2 
C09S.CB ae '" e1 co 04 DO D9 e2 See illstructions ill article 011 page 
COA0:AO 9C e1 0A OA OA OA 00 92 85 before typing jll, 
COAB.90 e1 as Fe AD 'E e1 DA " COB'hOA DA OA 00 9F Cl as " D6 

BEFORE TYPING , , , C1:'B8: 4 C Da CD AE 9B Cl " " E' 
C000,4C .Ie e. AS " 80 02 " 76 

Before typing in programs, please 
COCO : CE " e1 20 D2 FF ,e 79 73 COOB:A5 D4 ao DJ " A9 37 as FI 

COCB : CO " AS Fa as FD AS re A3 COHlI"l AS " ao 18 " AS " 13 

refer 10 "How To Type In COOO:B5 FE 'D AS FE 2D 2F e1 OJ C01B :80 " " " AD D2 " as " CO,MPUTE!'s GAZmE Programs," COOS,A5 FD 2. 2F e1 20 44 e1 7e C020:0 3 AD " DJ as 04 AD IB CE 

which appears before Ihe Program COED ,A" Da Bl FD 20 2F e1 2D 2A C02B :03 as " AD" " as D' ED 

LiSlings. COES:4 4 e1 ca ea oa 00 F3 " ED C0 30 IA9 A0 ao "CD ao 4B CO 7B 

COFe,20 44 e1 A9 12 20 D2 FF 10 COJB:AO " ae 47 co ae 'A CO 9D 

COFS : Ae .. ., FD AA 29 7F C9 A3 C040:BC 65 CD BC 68 e' .. DD PO 
C04B , CO " .. CO CB oa F7 E' D5 
C05 0.4 S CD 'E 4B e. AE 48 CD CA 
C058:EO CO DO EA A9 EO ao 66 95 
C060: CO 80 69 CD " " DO 99 46 
C06S : 00 00 CB DO F7 EE ,. ea 19 
C07{"EE 69 CO AE " ea 00 Ee a. 
C07S:A9 06 BD DA ,I A' EA AD se 
COBO:06 99re AO aa 00 "A A9 Ee 
COBSI20 ao AO AS A9 7D ao AI Ie 
C090:Aa A9 e l ao A2 A8 A9 so 3D 
C09B.BD 24 AD A9 el ao 2S AD e7 
COAO:A9 4 C SO 2a A9 ao ao aJ co 
COA8 : A9 6B So 2C A9 A9 el ao 92 
c ooo: 20 A9A9 " ao DC AD A9 23 
C008 :00 SO 0 0 AD 80 Fe Ae A9 7D 
COCO : 20 eo S~: 83 A9 el BO ",' 41 
COCS IBJ A9 OS SO 20 AD A' el AD 
CODO: BD 21 AO fl9 3F ao e6 M 76 
COOS:A9 " aD SF B7 A' " ao '" CO!::O : 50 Ee A9 FE SO 7C A9 A9 " C0EB : 3D ao 02 03 A9 CI ao aJ 41' 
CON :OJ 'D M 04 80 89 D2 A9 ao 
C0FB:00 AD 19 99 00 D4 BB ID OJ 
CIOO : FA as Fa 6C os 00 oa e, 4A 
Cl0BI22 OD Ie 2S 20 04 El A9 " Cl10:00 A6 '" A4 2C 20 " el 97 
C118 :A9 DO 20 •• n' 20 D7 M sa 
C1 20:fA EA EA EA 4e 7A Aa 2B AS 
CI2S :4C 71 Aa AS 34 ES 32 A2 DO 
C13a:00 B6 0D as 62 B4 " A2 DO 
Cll8:90 " 4e 49 ae A9 F2 ao " C140 : 18 DJ A9 CO ao " " A9 52 
C148 :J5 as " 6e " " 4e 10 1e 
Cl 50 :.\8 "0 " 20 7D el 2D " 2e 
C159,A6 " AS SF " " A4 6D E' 
C160:1l0 01 aa as 41 B4 42 'D " C168:20 79 oa e. " 00 DJ 4e DB 
C17 0 , J7 A9 C. ." F0 '" C, " A8 
CI78:~'O " 4e 32 A9 20 aA AD 2F 
C1BO :o1 C 1'7 .7 2D '" I'F '" oa " CIBa:s£> 2D B4 2E 20 " AS " 87 
C 190:1I0 I'F ea '" " el 20 02 40 
CI9B : ~'F DO 1'7 2B .2 BO 'e " e' 
CIlIO:0 3 '" DO '" ". 41 " 20 77 
CIIIO :4 5 52 52 <IF 52 00 eo •• 3S 



A powerful word procunlng system Tor me Commodore 126

Includes; > On scieen siaiu^rhelo display * *5 Fouls rgatfy fo use

* Foul editor creator included ■ foreign Language Dish

From Iht lulbar of FQNTMASTEFl II comn FONTWASTER 128, ifl tnhjncid vmlan lo; (hi

Commodoti I IB Thit pQwiiful word prociiior. with 111 rnmf diflinni print i^lu jlontt]. Eurm your dot

milru prknEir m|g t men p-Dntriul EeM. Tirm pipm. niwtietttri j- - Iwtlgn Ijnguigti in |uil i Itw ol lit

miny ippFltiltoni. Hen in leme of Hi cipiDWElii:

NOW WITH NO COPY PROTECTION - USES HARDWARE KEY

Word Processing Failures

Word Proc

mi i D»l>Cir4 ■

using

o'.r. i—c

Printing

10*rlK1| U

Faiiurtt

- H>l iMW

On

U

Ml

»

Of

Ji I- ippnjiin-#i*'r U H(«i4I -liMSTf flhib*

up Module

Font t Chiracttr Sat Cmion

Grciduar

eunonoj

Gu^oa*M4

C.Vtlc

OHO ■Illlh

Fwmrn

GoodtypB

italic

Manhattan

**""■■'

„„,„„„,

News

clei Enaliik

FlfFfsl

Prink

UliiiiISM

Stanall

itoo

Tech

■ ■ i iin

' , Inc. Sdlnt.KS 6?10l

• "Connect 'Em" (January) doesn't

check to see whether you enter the

names for the players. If you acci

dentally press RETURN without

typing in a name, BASIC responds

with ILLEGAL QUANTITY ERROR

IN 770. To correct this problem, add

the following line to the program;

BR 755 IF PLS(U = TURN 7 50

Connect 'Em allows you to

choose between two different

boards: the regular board and the

miniboard. If you choose the mini-

board. Connect 'Em works fine, but

if you choose the regular board, it

doesn't recognize the end-of-game

situation. This problem is easily

corrected by changing the value as

signed to TS (in line 720 of the 64

version or in line 670 in the 128 ver

sion) from 84 to 77. These lines set

the variable TS to the highest possi

ble score, the score when all the

squares have been completed.

When the sum of the players' scores

equals this value, there are no

squares left to be filled, so the end-

of-game situation is satisfied. <E

100% ERROR FREE

POLY PACK 5'A" DOUBLE SIDE
DOUBLE DENSITY

GUARANTEED FOREVER

100% ERROR FREE

(Blank Jackal)

With Hub Rings

Write Protect Tabs

Tyusc Envelopes

In Factory-Scaled

Poly Packs

Sold in Lots of 100

THE m I Mi IMAGE" PRINTER HEAD CLEANING KIT
I your aal main* prim head in

es 11 h an ons m i n utn Cfimpili Bl e wi I n

Anplu Irnagawriiflr I & II and olheis

Gocd fD' up to 10 clflirimga

$14.95 Each
FREE SHIPPING

IUALITY PRINTER RIBBONS

Apple \magevttimr S3 flS efl

OkiOnla S0/8S/B3 It.49 en

Epson U 80/90 I? 95 ei

Sold 6, Boi [Minimum)

Mm Order US 00 SUM'Conlinenal USA JJ 0O/1O0
or tew Qisx* disco-inl at 300 P<DSons S 35 each

Foreign orders AFO'FPO. please call Miresidrntsadd

4Stflj< PriceEfiub|ccl1f>cnangewrino(]l nonce Hours

830ftM - 700PM

Precision n.n.i Product)™
P () Bo. tWI. (iniul Ripiili. Ml «SII

(bl«l 4U-.MS7 • Michifin |.«00*)2-J»MI

Oulndt Mithigin l-H00-ZS!l-W2H

Looking for a Widget

for your

Okidata printer and

need it now?

Call Precision!

Precision Images normally stocks

most spare parts for your Ohidala

prinler, from ihe Okimaies to the

PacemarlfS including the new

Microline and Laserline series

Anything and everything for your

Okidata printei is only a phone

call away. Precision Images is

"your direct connection to genu

ine Okidata parts and supplies."

for Visa/MasterCard orders call

1-800-524-8338

precisian images

Precision Images, Inc.

PO. Sox 866

Mahwah, New Jersey 07430

$59.95 

... _.rj~1 WOld proclulnl/ " ' ''m ' ''''M Commollofl 128 
loclud .. : • On SCI"" ... ,u ,'h"p dlsPIIY • 'S Fonl. ,.Od, 10 uM 

• Fon. O<I"OIle, ... "" I"",,,,,, ... . FOtllgn Ut>guo gt o..~ 

f, ... I~I '"'''' 01 FONrMASTER II. c.rn" FONTM~S1ER Ill. In •• ftlocll<l >.,,101 , .. 1ft. 
c.a.nodtl. 111. TfII. ,..",01 . .. d P'IIQ ..... . _ft " .. .., .ifl ..... pfIo! ""'. IIMI' I. 1uto. ,... UI 
...m"., .. 10li0 ._. po _ _ 1M" 'or. ,.,.,., .... II1II ... l id *tIg.lulo.gn ". "'". It. ot •• 
."., .ppllull ... , H." 1ft .... 1 1' ft. Clp. bIII, .. : 

NOWWlIH NO COPY PROTECTION - USES HAAOWIJI[ ~EY 
WO/d Procu"ng F",.,". 

. -"---.~., -,,, . ... . -.----.-.. _ ........... .,.,,-., ... _---.... -._._ .... ..,_. 
''''-._"'-. ... _'M .. ____ ___ 

Word P,oc.ulng PrI~tlng F .. tu, .. .... , ....... _-_ .... -.. , ....... , ....... -... .... ...... ~ ...... ''''' ..... - .. -..... -._---. __ ..... -
. -,,'~---. ... ----... , ... ... ~ .. -.".,-.-"""-• 0- .......... ___ ,, __ _ 

-- .. - -----"'" -... , - --_ ... _ .. ---- . .",----' .. 
OOuN>u s ,., ... 
Ilrud" n \>oodt~P· 

'''''01'\<1, H lOlrpl" 

UVSOQAII\A /(,,11 .. 
Coltlc lI .n".tt.n 
u .... ~ ,u '10'1'11" 

" •• 1t • • 4 ~ o:U1u" 1 

• "Connect 'Em" (January) doesn't 
check to see whether you enter the 
names for the p layers. If you acci
dentally press RETURN without 
typing in a name, BASIC responds 
with ILLEGAL QUANTITY ERROR 
IN 770. To correct this problem, add 
the following line to the program: 

BR 755 IF PL$(I) - ·· TIIEN 750 

Connect 'Em allows you to 
choose between two different 
boards: the regular board and the 
miniboard. If you choose the mini
board, Connect 'Em works fine, but 

..... -~-- ... -· .. ~---..- .. ... ,--. ... --~---- .. -. · .... _-_ .. _--- .. -' '''' K __ ''_ .. _-' ............. ._,-_..-. ._ .. ---. .............. -.,-.--","---''''-.... - ... .......... ~-.- .......... . 
Selup Modul. · , .. '. '''' ...... , .... - .. '''', -, ...... ,-
~ .... -... ,_. , ........ ,." ,..- ~- -'''' ... -... -~-- .. -.. 

Font. Chl,.ct., Sel C'OIlor • ..... ,_ ... --.. _ ... .. , ... ~ ... -.. "'------.... ...-.. ....... -.,--_-._-_ .... ,-.o-._, .... ~ ____ ,~_.." 

1I ....... r ... !oit.",,::ll " ... ;',on 
01 .. h.U .~ T.~n P,."., " ' to"""J' 
P~lnt U KIIEtrH 
S ..... 4A~ ......... '" 
ll l' .. ,,~ .. .~~ll.¢l~. 

if you choose the regular board, it 
doesn't recognize the end·of-game 
situation. This problem is easily 
corrected by changing the value as
signed to TS (in line 720 of the 64 
version or in line 670 in the 128 ver
sion) from 84 to 77. These lines set 
the variable TS to the highest possi
ble score, the score when all the 
sq uares have been comple ted. 
When the sum of the players' scores 
equals this value, there are no 
squares left to be filled, so the end· 
of-game situation is satisfied . a 

100%; ERROR FREE 
DISKETTES 

POLY PACK 5'1, DOUBLE SlOE 
DOUBLE DENSITY 

GUARANTEED FOREVER 
100% ERROR FREE 

1# (81~nk J~ckflt) 

Wllh Hub Rings 
W,lIe Proieci Tab! 
Tyvl!<: Envelopes 

~\. ,tI,l'l'"....... In Factory-Sealed 
;: 33¢ ~ Poly Packs 
~ Each ~ Sold In Lots 0/100 
fI11,\\\"\~''\ Minlmum/200 

THE ClEAN IMAGE" PAINTfA HEAD CLE AN ING KIT 
CI •• n. 1""" dOl matll • .,.In. IIHa In 
I .... h.n".,..,"''' ' . Comp.',~~wI'h 
Itpp '. 1.,.g.",I,,, I & II , nd oln." 
0<>«11<>< up '0 10 t1l1ni"ll' 

$1 4.95 Each 
FREE SH IPPINO 

UALITY ~RINTEA RIBBON S 
"'pplelm'ge wU1t' .. _ . _ ... _ •..••• $3 e-5 .. 
OI"d.l. eDf821a3 . . . . . ...... SI . ~9 eo 
Ep, on lK 80190 • . . . . ... . . .. 52.95 U 

SOld 61Soo iMlnlmuml 
M,n . 0'0" $15 00 SM' Con"".,,"1 USA, $' 001100 
0' I .... ' d,o>.. O,""ou'" 01 30Il R,DOoM I ~.>elI 
Fore~" .. a ...... I'OIFI'O. pl .... eal,. lol l , ... " ..... ,do 
'''to . P"CI" Uo;.." '0 <011 1"0' """"", nol,o. H.,.. " 
&30 ... M-l·OOPM 

Looking for a Widget 
for your 

Okidata printer and 
need it now? 

Call Precision! 
Precision Images normally stocks 
most spare parts for your Okidata 
printer, from the Ok lmates to the 
Pacemarks including Ihe new 
Microline and Laserline series. 
Anylhing and everything for your 
Okidata printer is only a phone 
call away. Precision Images is 
"your direct connection 10 genu
ineOkidala pailS and supplies." 

for Visa/MasterCard orders cnli · 
1-800·524·8338 

P,(Cislon Im.agn, 
po Box866 

Mahwah, N(W jff'RV 07<130 



KRAGKER JAX®

REVEALED!

THE BOOK =-

A1 last —Krackar Jan lakes you

beyond ihe proteclion barrier! The

secrels ot un-prolecting software are

yours with Xracker Jax revealed!

We'll show you eiaclly how lo deloat

five different protection schemes

encompassing scores of current

programs. Our lulorial has twenty

specillc examples to lead you. step

Oy step, lo a new level of knowledge.

Here's whal you gef:

• Krscker Jax revealed.

• A rose! switch.

• A utility disk.

• 20 parameters on disk.

ONLY $19.95 COMPLETE!
Please add 13 50 shipping & handling.

C-O.D. orders must add Sl-50 more.

Please allow (wo weeks lor delivery.

Flash— KRACKER JAX votmd "MOST INNOVATIVE COPY
■' "" PROGRAM OF 1986" by Tho Quids Magazine!

"I really tnjoy lining business wilh you—your ■

KHACKER JAX
r- 't :■-'■■ luinii

AND HIRE'S WHAT SOME OF OUR CUSTOMIRt HAVT. TO SAY ABOUT US:

"I dm sifted aboui Eracktr Jac Rsvsjletf—manks

again im the great pioducl f. gre# service " Jerry
■frc'y impressed *th your ornluct—lhanks " L*ffy PettW
Lyman. Director. Green Mountain Cci^odo'e Users "Very mce utility—dDout t»me someone looked oul io<
Group us John Dale. President Wiregrj^ MicrcComo

Society

*■> our f*iFJ«w In thm Jan. '97_AltOfi artrf In ift* P*c- 'OJ /■■u» ot Xh» Quid*.

ARE YOU CAUGHT UP IN THE

COPY PROTECTION ARMS RACE?

DEFEND YOURSELF WITH KRACKER JAX?

A REVOLUTION IN ARCHIVAL SOFTWARE!

Krmckir Jik Is Iho powerful paramulur copy systum thai hs. tahlnfl Ihecounlry by slcml Wfial IS a

paramoler! It's a custom piD^tant lhai allows your 1541 or 1571 disk dHvo lo^trlpall copy proleclion

Irom your enpansiwe Boriware, leaving you wilh UNPROTECTED. TOTALLY BROKEN back-ups Ihfll

can even be copied with a sample last copmr. Each Volume coals 119.95 and will unproiect around

100 litres. So why pay iot backups or programs lhai you already own?

ChecK out some of these exclusive features:

-Xi-Acfcar Jbx is orlced RIGHT—juat £19.95

per Volume

>Xriolcer J*x Is UNPROTECTED—easy lo

back up1

'Knckrtr Jut updates aie available

QUARTERLY!

• :-.-*■- -. - ps the BEST program of Ms kind!

• xmchar Ja* will back up litres (hat Ihe

nlbblDca CAN'T!

• Hnckir Ju requirns NO special knowlerjge

lo operate1

' KrHkir Jmi strips pfOiflCtiOn In n maltur oi

SECONDS'
In IMe copy prolecllon arms race, ]

is the ultimate <

ALL NEW VOLUME FOUR
VOL. 1-3 STILL AVAILABLE. ONLY $19.95 EACH!

COMPUTER MART

Program Submissions

Wanted

Good Commissions.

National Marketing.

CHECKS. MONEY ORDERS OR VISA/MASTERCARD.

Mail your order (o: Compuler Marl, Dept. G

^700 NE Andresen Road I Vancouver, WA 98661

Pfione orders welcome: 206-695 1005

Same day shipping/CO.D.s please add $3.00.

"AMIGA
1000"

mnn color
lUail MONITOR

850
•CPU. IS REFURBISHED - FULL 90 DAY PARTS

AND LABOR WARRANTY FROM COMMODORE.
NEW AM ISA 10O0i ALSO AVAILABLE

CPU. AND MONITOR ALSO SOLDSEPAHATELY.

( SCHOOL P.O.'s ACCEPTED"^)

Rock Bottom Pricing!

On All Star Printers

NEW LOW PRICES

64 • 128

PACKAGES

Call Us

Before You Buy!

We Want Ya* II i ■.,.,..■.

Canon fy$°
COLOR INK JET

$24995 e
LIMITED QUANTITY

RGB from '199."

Panasonic

1080i ROCK'! BOTTOM
PRICING

1200 BAUD

FROM

•88°°

MicroCampiitar Service*

[$nlvJ 8OO-433-7756
In Michigan [313] 1E7-OB67

INFO S CUSTOWFR SEdVICE - [313] 487-0867

HOURS MON SAT 10 00 AM -BOOPM

12BB1 Farmingtmi, Lwoma, Ml 48150

SEIKOSHA SP-1000VC
COMMODORE READY

*16495 *«^L
WEAR LETTER QUALITY

FRICTION frTHACTOH

'MCPS • SHEET FEEDER

) up K> '■ I

DS/DD 40 .55

Vh DS/DD ,,■. 1.80 2.00
LIFETIME WARRANTY* LABELS
WHITE PROTECTS • PACKAOF.D

EDUCATOR

FAR BELOW

DEALER COST

RETAIL

REGULAR

DEALER

COST

32S.0O

• 100% C-H Compatible

• linili in Hi-Res Green Monitor

• Heavy duty power supply and
sturdy case

• All units completely refurbished
with full 90 day warranty

$199.95
DEALER PRICING AVAILABLE

ATTENTION SCHOOLS - BIG SPECIALS ON P€T,CBM

ACCESSORIES

1670 Call

TjmProgram. . . . Call

PWP.Sr.Dply ...M.95

OklmntaColO' ..Cnll

MC/VISA/C.O.D.

F'li'.d-.i- iii4 rudfl phona numboi. D«Bler Inqulrisa

Inured. All prlcei dtacounfed for cash or check.

add 3% foi MC VIS A Shipping: Printers M0.DO.

Educator 020.00. Disk-, !6 0O per 1D0. (West Coasl

- add 52 00 per ordsrl. Add S3.00 foi COD

Reducsd shipplno (or taiga quantities.

Returns nre lor E*change/RepaIf only.

Pricai end aveilablllly aubjec! to change

wllhoul n ALL MERCHANDISE CARRIES

MANUFACTURERS WARRANTY

~~ KltACKElt JA][® 
T REVEALED! 

~ THE BOOK =-- -
At la s t- krackor Ja. lakes you 
beyond Ihe protection barrier! The 
secrots 01 un-protec ting so ft ware aro 
yours with Xracbr .1 ... reveated! 

We'll snow you exactly how to deteat 
live d illerllni protection schemes 
encompanlng scores 01 current 
programs. OUf lulorial has twen ty 
speelUc ,.amples to lead you. step 
by step, 10 8 new level of knowledge. 
Her"s what you get: 

Krackor "all rl.oaled. 

A fillet Iwllen. 
A ulllily di l it. 

20 paramet.r. on dl , k. 

ONLY $19.95 COMPLETE! 
Plu,. acla $3_50 .~i~plng &. handUng. 

C.O.D. order' mU$I .dd $1.50 """ •. 
PI •• u allOw !yto w~ks lOt <lell •• ry. 

(]UM~UTEJl MART 

Fissh- XRACUB iJAX 'fotH "MO,T INNOVATIVE COPY 
PROORAM OF Ut8S" by The Oillde M.g_dna' 

AIID HII'Il' , WHAT 10M .. 0' DUll Cl,ltTOM.". IIAY. TO lAY AIOUT 1,1., 

!CRACKER JAX' 
..... ...,..,0 •• "'" •• 

ARE YOU CAUGHT UP IN THE 
COpy PROTECTION ARMS RACE? 

DEFEND YOURSELF WITH KRACKER J.Al[Jl 
A REVOLUTION IN ARCHIVAL SOFTWARE! 

11: .. <10. • • .1 .... I. ,hl paw •• lulll ....... ' .. ~OIly Iyll,m Ih.II.I.~lno 'he ~oun1ty Dy , Io,ml WhIIIS. 
"",am,I,,! W •• CUIICMn PlOgflm In.1 Ili0 WI YOU' ISoII 0' 1 ~7 1 dl.~ 0"., ,0 .\,Ip ,II ~OIly p,oloeHon 
"CMn YOU' e ' 1)III11., IOllw .... I ... ,nO you with UNPROTECTED. TOTALLY BROKEN I>aC~""PI ,n., 
un even I)e cop5ed wiln 1 Ilmpl, Inl copl ... hell Volume COlli 11'." .nd will un·p,oloe t "oune! 
100 ,Ules. So Why II'Y 10< blt~uPI 01 p'og .. ml 11111 you """dy own1 

Check out some oflhese exclusive features: 
• 11: .. . 10. •• " .. I. tne BEST P'ogfl," 0111. kind! 
• IU .. " • • I .. will b.ck UP till .. In., Ihe 

nl ~ble .. CAN"" 
• 11: .. . 10. •• I .. "Qui'" NO IP,el" knowl"'ge 

to 001" '" 
• 11: ... 10. •• " .. Ilflpi lI'Ollclion In • m. I1" 01 

SECONDSI 

• 11: ... " .. " .. II p"e'" RIGHT -iu,' $ '9.gS 
pet Volume 

• •• 0010. •• I .. II UNPROT ECTED - auy ' 0 
blck upl 

• .... 10. .. 10. UpOII" ." ... U.bl, 
OUARTERLY' 

In Ihl copy P'Dleclion "m, fie" •• 0.10. •• .10" 
Is In, ulllm.l, d,l,n$lll 

.d\.,. ALL NEW VOLUME FOUR ~ 
J,A. VOL. 1- 3 STILL AVAILABLE. ON LY $19.95 EACH! 11( 

Program Submissions 
Wanted 

Good Commissions. 
National Markellng. 

CHECKS, MONEY ORDERS OR V1SAlMASTERCARD. 
Mol! you, order to: Compulor Mall, Depl. G 
2700 NE Androsen Road I Vancouver, WA 98661 
PIlone orders welcome: 206-695·1005 
Same day shipplng/C.O.D.s please edd $3.00. 

C' c:o .......... odgr'e 64 

PRINTERS ECUCATCR 
FAR BELOW 

DEALER COST ",~15995 ~ 
II ~~~~~~~~~~~§~~ f~~R~O~C~k~B~o~tt~om Pricing! 

I ( eJ~"1 NEW lOW PRICES 

RETAIL 
.99.95 

REGU LAR 
OEA LE R 

COST 
"'.00 J . j 64· 128 

PACKAGES 

C-JI ~ 
~ ~~ ~ 1DaDi ROCK 

RGB from 1199." tD91i =~;'ci~~ 

SFD1001 -. .... 
SEIKOSHA SP-1000VC 

CO MM ODORE ~EAD" 

$16495 

NEAR LETTER OUALITY 
flUCTION & TRACTOR 
l DO CPS · SHE £T FUOElI 

DSiDD .. .. .... .411 .55 
31'. DSiDD " "". 1.80 2.00 

LIFET IM E WARRANTY' LAefLS 
WAITE PROTE"CTI ' PACIIA OE D 

• 100% C-64 Compatible 
• Buill in Hi· Res Green Moniior 
• Heavy duty power supply end 

s turdy case 
• All units comple tely refurbished 

with lull 90 dey w arranty 

$199.95 
AVAILABLE 

... 2I.11i 



YOUR COMMODORE

AMIGA SYSTEM PACKAGE

ENTIRE

SYSTEM

$119900

Includes: AMIGA 1000 CPU, 512K, Mouse, Amiga

RGB Monitor, Amiga DOS, Basic, Tutorial,

Kaleidoscope, and Voice Synthesis Library.

COMMODORE 128 SYSTEM

CB128 Computer, CB1571

$75900

INCLUDES:

Disk Drive, Magnavox 515

RGB/Composite Monitor.

COMMODORE 64

System Package

INCLUDES: CB64 Computer,

CB1541C Disk Drive, Multitech

CM131 Color Monitor

ENTIRE

SYSTEM

$47900

DRIVES

CBM1541C S19900

CBM1571 »249°°

CSI 10Mb (64-128) *1199°°

INDUS-GT (64/128) M89™

MICROBOTICS 20Mb.'1299°o

MODEMS
Anchor Volksmodem »S9BB

Anchor Omega 80 S129°°

Anchor 6480 (64/128]

300/1200 Baud M19"

CBM 1660 (C-64) «59"

CBM 1670 (C-12B) M39°°

MONITORS

RGB/COLOR

Multitech CM 131 M5900

Magnavox 515 *28900

Amiga 1080 Hi-Res »269°°

Magnavox 643 14" »41900

Commodore 1802C »21900

PRDNTERS

EPSON Homewriter 1O...*99«

PANASONIC KX-P1080i*219°°

OKIDATA 182 »219°°

STAH SL10C *199°°

CITIZEN MSP-10 »299°°

DISKETTES
Maxell SS/DD S'A(10) '8"»

Maiell SS/DD 3Vi(10) »12«

Sony SS/SD 5%(10| >a*>

Sony OS/DO 3V;(10) 20"

GENERIC DS/DO w/Flip'n File

10 Disk Holder «11«

ACCESSORIES
CompuGuard Surge and Spike Protector

Curlis SP2 Surge and Spike Protector...

Curtis Sale Strip with 6 Outlets

Curlis Universal Printer Stand

Computer Specialties Power Plus

Flip'N File 3W{25) 5'V(50) Disk Storage

CB12B Universal Monilor Cable '169e

INTERFACES

'14"

.' 54"

Orange Micro Grappler

PPI Printer Interface *34»b

Xetec 8K *69BB

Micro R S D MJ350 *44™

SOFTWARE
ATARISOFT/Commodore

Caniipede. *4«*

Dnnksy Kong *4™

BRODERBUND

The Prim Shop *23"

Graphics Library 1.2.3 ea...*1T"

Bank Slceet Writer *34«
Print Shop Companion '24"

Lode Runner »24»

COMMODORE

Jnne-integraied (128) *39"

Geos for 64. 64C. !2B '49''

Assembler 64... »9«

Pilol 64 >9M

Screen Editor *9n

Pel Emulator '9™

Super Eipander ROM »9«

DATA SOFT

Genesis *S"

Dallas QlibsI *5»

FOR 64/128
HES

Benji Space Rescue '3"

HES Games/Olympics *3M

Professional Software

Ffeol Systems II CI2BISA.. «49"

Fleol Syslems III C12B »49"

Trivia Fever '19"

PFS

File *29"

SPRINGBOARD

Trie News Room >32°»

Clip Arts '199»

Clip ArlS II »27«

SUBLOGIC

Flight Simulalor II •37"

Jel Simulator C64,... . »37"

SPINNAKER

Rhymes & Riddles «7«
All Cocor Caves *T»

Bubble Bursl '7"

Tiains »7»»

SOFTWARE FOR AMIGA
ACTIVISION

Borrowed Time

Hacker.. >3I"

AEGIS DEVELOPMENT

A n i m altonr"! mage 5 •39"

BATTERIES IWCLUDEO
l&gur Portfolio Sy&lum

COMMODORE

Toxic Mlt w'Giaphic Crafi

MusicraTl .,

TLC Logo

Lattice "C" -rr--.-r,

Assertibl&r

Lsp

MICRO SYSTEMS

Scubblo

OJvLine/Comm

Organize Dina Bjiso

Analyse Vftaion 2.0

V.I. P.

V 1 P. Proiessional

M89«

•S9"

•79"

•79"

■7g«

• 119"

• 1S6"

>39"

•TS"

•7B"

. MB"

• 119"

1139"

DISCOVER SOFTWARE

Marauder II Back-up

ELECTRONIC ARTS

DcHi'e Pamr

Archon

Ono on One

Sky Fo.

Financta

Sevan Ciiies uf Golt)

Atcllc Fon ,,

Deluxo P'i"'
Insiant Music -

Deluxe Vidso....

INTOCOM

Wishb ringer.

Hitdihikeis Guids

■59"

■31"

•31"

■31"

•37

•31'

• 31*
174.

'34'

Planollnl1

Wilnim

MICRO ILLUSIONS

Dynflmic-Cad ■

MINDSCAPE

Hailey Piojecl

Deja Vu

Keybo^^r□ Cadel

• 31'

>31

•31

349"

"31"

•34"

•29"

When you want to talk computers. When you want to talk price.
U.S.A. and Canada

Call toll-free: 1-800-233-8950
Outside the U.S.A. & Canada 717-327-9575 Telex 5106017898

Educational, Governmental and Corporate Organizations

call toll-free 1-800-221-4283
CMO. 477 East Third Street, Dept. A<JO3,Wllllamsport, PA 17701

All major credit cards accepted.

COMPUTER MAIL ORDER

POUC? AM 3*. i"iirnrnu>" 17 00] &ni«Nhg aro hamming Larger snipmenrs <v*, rpffurre addiiirrat clwrge*
Pcrtr.l-i4'*rHli^mr>jr^ tfiwdaiMuiru 3*^*1" ICKWa; r«1n»lpr acH.njr, Lrt.'ph.1 Clmill carU Uf wnd casmofi

chnf li or barkk rn^irvv cdor P"nn^yl«ama roiiilpnr.3 *1(] 0% hBIn 1." 411 cricni 1'ir 1ub|DCI Lit cnanqe iwiri
.Tl <fpmi *rp vtf)J«l CO av*UI>Mi Oolecliv- Mhlwflifl ffiM bm rvplACftl ■«itti if* tvn» i1«m r>rdjr Mnrtl«Jrff * ■■

lttr T Wd

in wn »e IinU ltd rwjrnM INprnmB. m V* (« " •

YOUR COMMODORE 
I-""ON N ECllO 

Includes: AMIGA 1000 CPU, 512K, Mouse, Amiga 
AGe Monitor, Amiga DOS, Basic, Tutorial , 
Kaleidoscope. and Voice Synthesis Library. 

ENTIRE 
SYSTEM 

$1 19900 

COMMODORE 128 SYSTEM 
INCLUDES: CB128 Computer, CB1S71 
Disk Drive , Magnavox 515 
RGBIComposite Monitor. $75900 

System Package 
INCLUDES: C864 Computer, 
C81 541C Disk Drive, Multitech 
CM131 Color Monitor 

ENTIRE 
SYSTEM 

$47900 

DRIVES 
CBMI541C ................... · 199°O 
CBM1571 ........ ............. 1249°O 

CSI 10Mb (64-128) ..... • 119900 

INDUS·GT (64/128) ....... • 189 00 

MICROBOTICS 2OMb. ' 1299°O 

DISKETTES 
Ma~all 55/00 5V.( IO) . ............ ' 8 " 
Maxell SSIOO 3'h (10) .......... 112" 

Sony SSISO 5V' (10) .... 18 41 

Sony OSIOO 3 '11 (10) ............. 20" 

GENERIC OSIDO wlFhp'n F.le 

10 O.sk HoIdar ...................... ' 11 " 

MODEMS 
Anchor Volksmodem ....... !S9 .. 
Anchor Omega 80 ........ • 12900 

Anchor 6480 (641128) 
300fl 200 8aud ......... • 1190o 

CBM 1660 (C·64) ............ S9 .. 
CBM 1670 (C- 128) .... ... • 139 00 

MONITORS 
RGB/COLOR 

Multilech eM 131.. .... .. 115900 
Magnavoli: 515 .. ..........• 128900 
Amlga 1080 Hi·Res ......• 2690o 
Magnavox 643 14" •.•••. • 41 900 
Commodore 1802C ...... . 21900 

ACCESSORIES 
CompuGuard Surgo and Spike PrOtoctor ....................... . ,4" 
Curtis SP2 Surge and Spike Protector ......... ...... ............. 39" 
Curtis Sale Strip with 6 Oullets .. ................. .. .. .... ,9" 
Curtis Universal Printer Stand ...... .............................. ..... . ,4" 
Computer Specialties Power Plus .................................... S4" 
Flip'N File 3YJ"(25) SY.··(SO) Disk 510rago ........................ . 9 .. 
CB128 Universal Monilor Cable ...................................... . ,6" 

PRINTERS 
EPSON Homewriler 10 ... • 99" 

PANASONIC KX·Pl080j' 21900 

OKIDATA 182 .......... ..... 2 1900 

STAR SL1 OC ................ . ,99OO 

CITIZEN MSP·l0 ........... 299 oo 

INTERFACES 
Orange Micro Grappler .. I B9v• 

PPI Printer Interlace ...... ' 34u 

Xelec 8K............... .. ... . 69u 

Micro R&D MJ3S0 ...... . 44u 

SOFTWARE FOR 641128 SOFTWARE FOR AMIGA 
ATA R110"ICommodor. HES 

Centlpede ..................... ........ '4" Benjl Space Rescue ............. '3" 
Donkey Kong .............. .... ...... ' 4" HES GameslOfympocs ......... 13" 

BRODERBUND 
Tho Pr ln l Shop .................... 29" 
Graphics Library 1.2.3 ea ... I 17" 
Bank SUeol Wr ilor ...... ........ '34" 
Prlnl SlIop Companlon ........ 24 .. 
lode Runner ................... 124" 

Pro leulo nal Softw ar. 
Fleel SySlems II CI28/64 ... 14S" 
Fleal Syslems (ti Cl 28 ...... 14S .. 
Trivia Fever ................. " .... ,' t S" 

p," 
File .•. . , ................ , .. , ........ 12S .. 

COMMODORE 
Jane- lnl09raled (128) .......... 139" 
GIIOS lor 64. 64C. 128 ....... "4 9 " 
Assembler 64 ' 9" 

SPRINGBOARD 
The News ROOm ...... . 32" 
Clip Ans......... .. ... . ,9" 
Clip Ans II ...... '27" 

P.101 64 .. .. ............ ' 9 " SUBlOGIC 
Screen Ed,tor.. . "9" Flight SimuJato, 11. .. 
Pel EmulOlor "9" Jet Simulator C&! . 
Super EJpandar ROM.... "9" SPINNAKER 

OATA SOFT 
Oenesls.. .................. .. ' 5" 
Dallas Ouasl ......................... 5" 

Rhymes & Riddles ....... 17" 
All Cocor Caves ... ' T" 
Bubote SUfSt. .... .. .. 17" 
Traln9 .......... ... , .. .... , "7" 

ACTIV1Sl0 N 
B':'r"",ea rim' ' 32" 
H..:\ er ' l2" 
Mono;f SIIMIOW ' l 2" 

AIOII DEVlLO PM ENT 
A"lm" lon/lmage, ", .. 

aATTI Rl lS IN C LUD EO 
IsgYI 1>011101.0 Sylltm . , s, .. 

CO MM ODORE 
l e" Cf all "'IGrilPhlC C,all 
fJ~lIICl.h 
lLC Logo 
Am"Oa PIK.I 
l.tr«:, "C' .-.. 
,~ 

IJln(I ... ~1li 

MIC RO "'IUMS 
A'lalr" 
Sa._ 
On'IJ~m 
Or\la"l1I Del. B~ .. 
AnIIV" veralOn 20 

Y.I.P . 
V I P f>rOIH"""''' 

." " '7' " 
'7'" 
'79" 

'1 19" 

'7' " 
'UI" 
'l9" 

'7'" 
'7'" .. , .. 
'7'·· ' 11 _ 

OISCOIIIR Son WA RE 
lAalau~r II s.ck·up ._._ 'l2" 

ELECTRO NIC ARTS 
Dlllu . , Plm' 
Mellon 
0", on 0". 
Sky Fo. 
F'nlfICI. Coo'I>OO~ 
Se.ftM C I, M Of GOld 
Alet..: Fo. 
D.u l ' Pr .. " 

'5'" 
' ll " 
'll" 
' l l " 
,'H" 
,' l l" 
') 1 " 

'14" 
IRSt.nl IAUSIC 
DO/u •• VICIOO 

'34" 
.... 'S'" 

INFOCOM 
I'IIIIIlIIm>lll' 
H~C/IhI~~', G....,. 
Sj»Ilbt .... '" 
PI_U .. 
I'JU,,", 

MICRO ILLUIION I 

' l l " 
')1" 
'll" 
')1 " 
' l l" 

Dyn~I'I>IC-C'" .. ' 3.'" 
MINOS CAP I! 

H IIU.,y Projea 
Dera lIu 
K<1)' I)O. ,d CA~tI 

When you want to talk computers. When you want to talk price. 
U.S.A . and Cilnudu 

Call toll-free: 1-800-233-8950 
OutaJde the U.S.A. '" Canuda 7 17·327·9575 Telex 5 106017898 

Educat ional, Govem mental and Corporate Organizat ions 
ca ll tOil-free 1-800-221-4283 

CMO. 477 East Third Street. Dept . A40 3, Williamsport, PA 17701 
All major credit cards accep ted. -.c;y'...,JOooI_ ·,OOl-. .... _ "-__ , __ _ 

"-"" _____ l ~_ ....... ~"' ...... __ ,.,.."'_ .... "'_._. 

:-:;..~!':'" ...;7t:.~~"'~-=:' "..'::",::::..'!'.:;',~"': ~~ "'..=. ': .. _"'''' .... ''' .... ""'-. ...... _ ... """.""'_d .... __ ......... , w.,....,. ----" ... _---,_ .... _ ....... "'" ". __ ... 



THE LOWEST

PRICES

CALL

Tshee™cset ELECTRONIC ONE *
C614J 864-9994 • P.

C= commodore K,R,TEKA «"™«™
~ PRINT SHOP

HARDWARE

C12B COMPUTER

64C COMPUTER

IM1C DISK DRIVE

1571 DISKDRIVE

ieO2C MONITOR

1902A RGB MONITOR

MPS 1000 PRINTER

135OMOUSE

1670 I2Q0 BAND MODEM

BBlUTHBB
fnirv icrla

ctaci Nif in

EPSON LXPfcLl UU> 1 Li nW

PANASONIC 1081 1

PANASONIC 1091 1

SE IKOSHA SP1QOOVC

259 99

169 99

179 99

239 99

IB9 99

279 99

239 99

39 99

i ;■')■)<(

199 99

229 99

219 99

279 99
i to aa

Misc. h•■.■■iv,1..\nr ',t- >\ i:

TVMAC INTERFACE

PPI INTERFACE

XETEC JR

XETEC ER

TOTAL COMU. MOOEM

12SH UPGRADE

512K UPGRADE

CARTRIDGE ADAPTER

R5 232C INTERFACE

COMPUTER COVERS

NX 10 RIBBONS

# " 1 ■ Vllnl

3d 99

39 $g

5 b 99

99 qq

139 99

14 99

34 99

4 99

HOW TO ORDER: CASHIER CHECK,

PRINT SHOP COM

PRINTSHOPLIB

F.15

SILENT SERVICE

LEADER BOARO

ARCHON

ONE ON ONE

FOOTBALL

MAIL MONSTERS

MULE
11. IPii^ CCt
MUbll. bb 1

PIHBALL CONS

SEVENCITIES

BARDS TALE

SKY FOX

SUBLOGIC FOOTBALL

SUBLOGIC BASEBALL

FAST LOAD

MACH5

MACH 12S

WORD WRITER 126

SUPER PASCAL

JANE

NEWSROOM

PRINT MASTER

PAPER CLIP WISPELL

PAPERCLIP II

GEOS

COPY II

PARTNER 128

MONEY ORDER. MASTERCARD

UPS ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

O. Box

19 99

27 99

24 99

14 99

22 99

22 99

24 99

11 99

11.99

1199

11 99

1199

. 11 99

11 99

1199

34 99

24 99

29 99

ZS.H

24 99

.... 22.99

29 99

39 99

09 99

34 99

29 99

24 99

28 99

46 99

39 99

26 99

39 9S

PHONE

LINES 10-6E.S.T.

OPEN M-F

13428 -COLUMBUS, OHIO 43213

CLOSEOUT SOrTWARE

ALL OUAUT1ES ARE LIMITED

ALF COLOR CAVES

DANCE FANTASY

WEBSTER WORD GAME

LOGIC LEVELS

SEA HOBSE

HEY DIDDLE

TRAINS

UPFORGRABS

RHYMES'RIDDLES

TURTLE TOYLANO

AZTEC

DUCKS AHOY

ESPIAL

FRACTION FEVER

JUKE BO*

STORY MACHINE

COSMIC LIFE

DELTA DRAW

FACE MAKER

THE FACTORY

MR ROBOT

WIZ2ARDOFOZ

OILS WELLS

AMAZON

RENDEVOUSRAUA

FAHRENHEIT

PERRY MASON

MOVIE CREATOR

BELOW THE ROOT

DANCING FEATS

t 99

399

3 99

3 99

3 99

1.99

3.99

199

3 99

1 99

3 99

3 99

2 99

1.99

199

399

1 99

3 99

3.99

1 99

4 99

a.99

2 99

S99

aw

S99

a 99

4 99

899

2 99

CHESS

SEA SPELLER

LINKING LOGIC

ALPHABET ZOO

GYRUSS

WIZARD PRINCESS

TREASURE ISLAND

ALICE WONDERLAND

DALLAS QUEST

MASTER TRIVIA

HYDRAX

2 FOR ALL

CQMPLITEH BASEBALL

KORONISRIFT

EIDOLON

RESUCEONFRATALUS .

EAGLES

SPY US SPY IS II

NEIV.-DR RUTH'S GOODSEX

GUNSLINGER

CHAMP WRESTLING

GRAPHICS SCRAP BOOK

GUN SHIP

SPINPIZZY

ROCKY HORROR SHOW

10TH FRAME

DECEPTOR

DESERT F0»

MOVIE MONSTER

TAES TIMES

5TAT COMPILER

ISUPER BOWL SUNDAY]

699

4 99

499

3 99

3 99

7 99

9.99

9 99

9.99

499

499

4 99

ti 99

12.99

1299

12.99

12.99

9 99

1999

19.99

24 99

17 99

22 99

19 99

15 99

22 99

999

9 99

34.99

22.99

14 99

■ OR VISA" (ADD t"s FOR CHARGE CARDS] NO PERSONAL CHECKS NOCOD'S SHIPPED

SHIPPING: ADD S3 TO ON ALL ORDERS UNDER J100 00 ADD « TO ON ALL ORDERS OVER J 100 TO ACTUAL FREIGHT CHARGED ON MULTIPLE ORDERS
INTERNATIONAL: ACTUAL FREIGHT CHARGED ON ALL ORDERS OUTSIDE THE CONTINENTAL UNITED STATES INCLUDING A
POLICIES: NO RETURNS WITHOUT A RETURN AUTHORIZATION
PLEASE SPECIFY . .

CALL ELECTRONIC

NO RETURNS

PO

UNLESS DEFECTIVE ALL DEFECTIVES WILL BE EXCHANGED NO EXCEPTIONS

CALL OR WRITE FOR FREE CATALOG

ONE f614J 864-9994 P.O. BOX 13428 COLUMBUS. OHIO 432 3

GREAT PRODUCTS FOR YOUR COMMODORE

promenade Cl'" CAPTURE'"

The Eprom Programmer. Thoughtfully designed. Take control of your 64 or '128* with this easy to use
carefully constructed, the promenaded™ is respected cartridge. Lels you make a back-up disk of your

around the world for quality and value. The original memory-resident software. Your oragram is then fully

software controlled programmer does away wilh accessible to you and your program can be re-booted

personality modules and switches. Intelligent from your disk 3-5 times faster. Or make an auto-

programming capability can cut programming time by starting cartridge using the promenade C1 and a CPR

95%! With Disk Software still just S99 50 cartridge kit. Its magic!

CARTRIDGE MATERIALS: CAPTURE" is a bargain at 39.95

CPR-3 - Three socket board, case and 3 eproms. for use with CAPTURE'" 29.95

PCC2 -Two 2732 (4K) or 2764 (8K) eproms. For '64 or 128 in 64 mode 4 95

PCC4 - Four sockets for 2764. 27128 or 27256 (32KI eproms. Bank switching 17.95

PCC8 - Like the PCC4 but twice the capacity. For multiple programs 29.95
PRB4 - Four sockets, eprom 8. battery backed RAM combination 24.95

PTM2 - Basic 128 mode cartridge board. Two 2764 or 27128 epro'ms .. 5.95t

PTM4 - Four sockets, 27128 & 27256 eproms. 128 mode bank switcher 19.95t
PCCH2 - Plastic case (or above cartridges (except PCC8) 2 25

Eproms - Always in stock a. competi.ive prices. tavailable June '86.

'when in 64 mode,

EPROM ERASERS:

Dalarase - Hobbyist eprom eraser. 2 at a time. 3 to 10 minutes 34.95
PE14 - Industrial quality eraser, 7 to 9 at a time 79.95

Starter Set - CAPTURE", promenade C1 and one CPR3 kit , 149.95

Deluxe Set - CAPTURE", promenade C1. Datarase and two CPR3 kits 199 95

SHIPPING & HANDLING: USA - UPS SURFACE $3.00 FOREIGN (AIR MAIL ONLY) $13.00

I TO ORDER TOLL FREE 800-421-7731

M lACnW QAKIUPIIUI FROM CALIFORNIA 800-421-7748
: , JHOUH-nHI'inCMVI TECHNICAL SUPPORT 916-823-3284

1805 INDUSTRIAL DRIVE FROM OUTSIDE USA 916-623-3285

AUBURN. CA USA 95603 MC, VISA, AMEX WELCOME

PHONE 
THE LOWEST THE BEST ELECTRONIC ONE· LINES 10·6 E.S.T. 

PRICES SERVICE OPEN M·F 

CALL (614) 864-9994 • P.O. Box 13428 . COLUMBUS. OHIO 43213 
( :: commodore SOFTWARE CLOSEOUT SOF TWARE 

KARATEKA "" AU DUALIIIES ARE LIMHED CHESS .. " 
~INT SHOP "" SEA SPELLER ." 

H ... ROWARE P,,",NTSHOPCDM " .. Al,FCOI.QRC.o.YES '" UNKING LOGIC ." 
C128COMPUIER ~59 9'9 PAINT SHOP liB u" DANCE FANTASY '" ALPHABET zoo '" &4C CO'-lPU1EA 16~ 9'9 F-15 "" WEBSTER WORD O ... ME '" GV AUSS '" '!>OIC DISK DRIVE 17999 SILENT SERVICE "" lOGIC LEVELS '" WIZARD PRINCESS '" 1511 DISK ORIVE "'" lEADER BOARD ,." SEAHORSE , .. mEASURE ISUIND , .. 
1802e MONITOR 18999 ARCHON "" HEY DIDDLE ,." AliCE WONDERLAND ,." 
1902A RGB MONITOR 21999 ONE ON ONE 11 .9'9 mAINS 3.99 OALlASOUEST 9.99 
MPS 1000 PRINTER "' .. FOO1O,t,lL "" UPFORGR.ABS '" MASTER TAIV"",, ." 
'J5QMQUSE " .. MAil MONSTERS "" R!iYME S/RIDDlES '" IiYDAAX ... 
lFO 1200 Il~NDMODEM 129 99 MULE "" TURTLE TOYLAND '" 3FOAAll ." MUSIC SET "" AZTEC '" CO MPUTER IlASEIlAll 11.99 PRINTiEAS 

PI ~IIl~ll CON S "" DUCKS MtOY '" ~ORONIS RIFT 1299 sr~RN)UO '"'' SEVEN ClflES "" ESPIAL '" EiDOlON 12.99 EPSON l)(116 ,~" BARDS TALE "" FRACTION FEVER , .. AESUCE ON FR~TALUS 12.99 PANASONIC 108 1 1 21999 SKY FOX "" JUKE BOX '" EAGLES 12.99 PANASONIC 10911 27999 SUBLOGICFOOTBALL ~" STORY MACIiINE , .. sPYUSSpYI&1I ,." SEIKOSHA sP,orovc "'" SUBLOGIC BASEBAll "" COSMIC LIFE '" HEW: DR RUTIi'S GOODSEX " .. MISC. HARDWARE/MONITORS 
FAST LOAD 2499 DELfADRAW '" GUNSLINGER '9.99 TY MAC INTERFACE "" MACli5 "" FACe MAKER ,.. CHAMP WRESlLItlG 2499 Pf'I INTERFACE ~" MAClt Uti "" TH E FACTOAY '" GRAPHICS SCRAP800K 17.99 XETECJR "" WORD WRITER 128 "" MR ROBOT ... GUNSHIP " ... XETEC SR '''' SUPER PASCAL "" WlZZARDOFOZ ... S!'IN PIZZY "" TOTAL COMM. MODEM "" JANE "" OilS WELLS '" ROCKY 1i0RROR S ~tOW 15.99 I28K UPGAADE "" NEWSROOM "" '""0' ." 10TH FRAME 22.99 ~121( UPGRAot: 13999 PAINT !.\ASTEA "" AENDEVOUS RAMA ... DECEPTOR '" CARTRIOCiEADAPTER .. " PAPER C LI P WJSPELl "" FAIiR ENIiEIT ... DESERT FOX '" RS 232C IN TERFACE "" p~PERCLIPIl 4699 PERRY M~SON .. " MOVIE MONSTEA 24.99 COMPUTER COVERS ." GEOS "" MQVIECREATOR ... r"'SSTIMES 22.99 NX10RIBBOf-lS ... 
CQf'Y II "" BELOW THE Roor ." STAT COMPILER 
P~RTNER 128 "" OJ\NCINGFEATS '" ISUPER BOWL SUNDAY) U.99 

HOW TO ORDER: CASHIER CHECK. MONEY ORDER. MASTERC ARD' OR VISA' 111.00 4~ FOR'CHARGE CARDS) NO PERSONAL CHECII5 NO C O.D ·S •. SHIPPED 
U P.S ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
SHIPPING: ADD S3 .00 ON All ORDERS UNDER SIOO.OO ADD S5 00 ON ALL ORDERS OVER SI 00 00 ACTU AL FREIGHT C!-lARGEO ON MULTlptE ORDERS. 
INTERNATIONAL: ACTUAL FREIGHT C!-lARGED ON ALL ORDERS OUTSIDE THE CONTINENTAL U NI TED STATES INCLUDING A P 0 
POLICies , NO RETURNS WITHOUT A RETURN AUTHORIZATION NO RElUmlS UNLESS DEFEC TIV E ALL DEFEC TivES Will 8E EXCHANGED NO EXCEPTIONS. 
PLEASE SPECIFY 

CAll OR WRITE FOR FJlEE C ... TALOG 

CALL ELECTRONIC ONE (614) 864-9994 P.O. BOX 13428 COLUMBUS. OHIO 43213 

GREAT PRODUCTS FOR YOUR COMMODORE 
promenade C 1 , ~ 

The Eprom Programmer. Though!lully designed, 
carelully constructed . the promenade Gl'~ is respected 
around the world lor quality and value. The original 
SO It ware controlled programmer does away with 
personality modules and switches. Intelligent 
programming capability can cu t programming time by 
95%' With Disk Software ............ still just S99.50 

CARTRID GE MATERIALS: 

CAPTURE '~ 
Take con trol 01 your '64 or '128' with this easy to use 
cartridge. lets you make a back-up disk 01 your 
memory- resident software. Your program is then lully 
accessible to you and your program can be re-booted 
from your disk 3-5 limes faster. Or make an auto
startin g cartridge using the promonade C l and a CPR 
carlridge kit. Its magic' 
CAPTURE ' ~ is a bargain at 39.95 

CPR-3 - Three socket boa rd. case and 3 eproms. lor use with CAPTURE'~ ..... ...... .. .. . ......... . 29.95 
4.95 

17.95 
29. 95 
24.95 
5.95t 

19.95t 
2.25 

PCC2 - Two 2732 (4K) or 2764 (8K) eproms. For '64 or '128 in 64 mode . . ................. . . .... . . . 
PCC4 - Four sockets lor 2764. 27128 or 27256 (32K) eproms. Bank switching . ... ... , ...•..•.. , .. .. . . 
PCC8 . Like the PCC4 bu t tw ice the capacity. For multiple programs . .. . . .. . . . .. , ... • ..•. " ... .. . 
PRB4 - Four sockets. eprom & battery backed RAM combination ............. .. ... .. . . , ........... . 
PTM2 - Basic 128 mode cartridge board . Two 2764 o r 27128 eproms ............................... . 
PTM4 - Four sockets. 27128 & 27256 eproms. 128 mode bank switcher ........ ........ .... ... ...... . 
PCCH2 - Plastic case for above cartridges (except PGG8) ..... . .. .. . , .............. . .... ... . ...... . 
Eproms - Always in stock at com pet itive prices. 

EPRO M ERASERS: 

t available June '86 . 
' when in 64 mode. 

Datarase - HObbyist eprom eraser. 2 at a time. 3 to 10 minules ........ ... ... .... .......... ..... . .. 34 .95 
PE14 - Industrial quality eraser. 7 to 9 at a time ... . .. .. .. . ............. . .... . . ,........ .......... . 79 .95 
Starter Set - CAPTURE '~. promenade Cl and one GPR3 kit .. ........... . ... .......... ............. 149.95 
Deluxe Set - CAPTURE ' ~. promenade Cl , Datarase and two CPA3 kits ........ .. .... .. .. ....... .. . . 199.95 

• SH~NG ~8;';:;U~_R~~;,;'~::ACE $3.00 FOR~~~~,~{~i~;;t~~ $iffi~~~~m 
AUBURN , GA USA 95603 MC, VISA, AM EX WelCOME 



COMMODORE

64/128
SUPER PRINTER

PACKAGES

NX-IO PRINTER

1 XETEC ,,_

SUPER GRAPHIC £.13/

PANASONIC n)no I

IXETEC
iLiri i: i,i)/-.cnn

PRINTERS

SEIKO5HAI0CWC.CALL

PANASONIC lOBOi.. 199

PANASONIC 10911.. 259

OKIMATE 20 139

CITIZEN 120 D....CALL

OKIDATA120 CALL

COMMODORE 64 & 128

COMMODORE 128 PACKAGE

•COMMODORE 128 •COMMODORE 1902

•157! DISKDRIVE **> A ■ R RGBrCOMPOSITE

MONITORCALL

AMfGA COMPUTER SYSTEM

Call for Price andAvailability

AMIGA SOFTWARE

STAR MICRON ICS

NX-IO 209

NL-IOC ...279

NL-IO CrtLL

NP-10 CALL

NX-15 CALL

ND-1S CALL

NR-I5 CALL

NB-15 CALL

POWEflTYPE ..229

NB 24/15 CALL

12s

COMPUTE!)

•1571 DISKDRIVE

• 1670 MODEM

•1901 flf.li MONITOR

•1750 RAM EXPANDEn

•13 SI MOUSE

■ f.-l'S 11OO PRINTER

CML FOH tATCST P/WCFS

XETEC SUPERGffAPHIC

INTERFACE 69.95

Qe*p Space 29.95

Arena . 19.55

Music studio 31.15

Anslyic2.0 94.95

VIP Professional . . 169.95

World Gamei 7.7.95

On-line 44.95

Scribble Ml!

Gampstar Baskelbflll .29,95

Arthon 27.95

OneonOne 27-95

Cnamp Baseball 66 .29.95

Dduie Paint 2 84.95

□sja Vu 34.95

Ogre 27.9S

7 CM lei of Gold .

Starfleell

Impact. .

Shanghai

Balance o

Skyfo* .

Artie For

EbalJ 39.95

. . . . 129.95

. . .34.95

27,95

27.95

Return/Atlantis 29.95

Adventure Const. . . .27.95

Chessmasttr 2000 .32.95

Championship Golf. . 36.9S

Space Quest 34.95

GFL Football 29.95

MONIfORS

MAGIW0X AMBER .89

MAGNAVOXB562

RGBCOMP 2W

SAMSUNG 14"

COMPOSITE 149

THOMSON 14"

HGB/COMP ......279

COMMODORE

1902 279

COMMODORE 64C

U//GEOS ..CALL

IS4IC

DISKDRIVE CALL

MODEMS
CofivrnMore 1660.. S4.95

Commodore 1670. ...129

SAMSUNG \VCOLOR

COMFOSITF

MONITOR

COMMODORE64 SOFTWARE

ABASCUS 64

Ctiartpak 27.95

Cad-Fak 27.95

Powerplan 2J.95

Super C Compiler . . .39.95

Super Pascal 39.95

Basic Compiler 27.95

forth 27.95

ACCESS
Niicn VEart 21.95

Leadei ao*tO 24.95

Tournament Disk ...16.95

rerun Frame 24.95

Executive Disk 16.95

Robotic workshop . . . .C*H

lilplc-Pak 14.95

AcnvrsioN

Gamemaker 27.95

2 on 2 Basketball . . .23.95

HacKtrll J3.9S

TassTlmes 23.95

Shanghai M.95

Champ Baseball B6 .2J.95

Transformers - .21,95

Gamemaker Library .17.95

Labyrinth 23.95

Howard The Duek . , .23,98

GFLFoOtnall 23.95

Greet-Card Maker ..23.95

Allen! 23-95

Portal 27.95

BERKLEY SOFTWORKS

GtOi 39.95
Geopubllsh 34,95

Geollle 34,95

G«x»« 31.95

»,|tet 1 M/oikihop . .34.95

Gcochart 27.95

Ctode. 27.95

□eskpakl 23.95

From Pak I 20.95

BROOERBUND
Sank iueet

Series-ta

Graph library

I. Z. 3 or 4

Prl. Shop

Companion

ELECTRONIC ARTS
ArtHon 11.95

Arcnonll 24.91

Mule 11.95

Vu'.i; Construction. .11.95

Pin ball Construct! on. 11.95

SkyfOI 24.S5

One On One 11.95

StventltleiolGold . II.9S

Mair Om, Monsleri . .11.95

Marble Madn*ii 22.9S

Arctic Foi 24.95

AmneilJ 27.95

OardsTarell 27.95

Moeolus 27.95

MurkerParly 24.95

Robot Rascal 27.95

UriFmal 27.95
Racing Dtsirucllon ..11.95

AEfvrnrnrFCosntru. .27.95

Bard'ilale 27.95

EuropeAMaie 33.95

Tout rtdown Football .11.95

Lords of Conquest . .24.95

Chci smiit er 2000 ..27-95

UlTlmaie wijarcT. . . -24.95

'...,..- F;. I.T.I.i-rn ..11.95

AuloOuel 34.95

Oqit ,27 95
Heart of Africa ... 119$

America's Cup 23.95

ScraSble 23.95

Chlckamauga ..... .23.95

Pommel vs. Parion ..27.95

INFOCOM
Call IQr Ittmi find prkn

ELECTRIC DREAMS

thinking Cap - . .

EPYX

Winter Game* ...

Vorpal ui.!ii>

Movie Monster . . .

Utoiltj Karate

Super Cycle-

Champion WrciTli™

World Cimti

DrllFTjyti"

34.95

17.95

27.95

19.95

14.95

.24.95

,2».9S

.22.95

.24.95

.19.95

.24.95

.24.95

.24.95

24.95

T Han Ic

Rocky Horror ....

Splndrzry

MICROPROSE

Silent Service

Gunshlp - -•

Actrojet

Top Gunner.......

MI Slrlke Eagle . ..

Kennedy Approach.

C-usademeurope .

CornJIcr In Vietnam

Drulslon In the Desert

, 20.95

20.95

.20 95

.2J.95

.23.95

. 17.95

. 17.95

.23.95

.17.95

.27.95

.27.95

21.95

i MasterCard i

DeruiflPrln! 69.95

Deluxe Video 69.95

Acg.i Draw 74,95

Aegis Anlmaiorf

Imjigei. 04.95

TfiFpawn J9.95

Organize - - - -fr*r95

Primm«ier JJ.9S

Arr GalJery 1 o' 2 . . .11.15

KlrigOue.III 34.95

BUf h Cauldron 34.95

Gain 34.95

Decimal Dungeon . . . 34,95

Fr« I Ion At 11 on 34.95

UllFrna 1

LoveOuesT

Publisher 1

Flight SimulatorII. ..

Silent Service

Mm 18

Leader Board

U/lnler Games

Rogue

4T.9S

99.9S

39-95

29.95

Strip PoBer

Brataccai

Hallcy'i Project

34.95

27.95

21.95

2 7.95

27.95

2J.95

27.95

29,95

34.95

29.9S

SUPER SPECIALS

Kill Call

h C I2S

COMPUWtSOFIWARC

Fast Load 24.49

Winter Games 24.49

Vorpal Utility 21.49

Movie Monster 24.49

Wo11 d l< n r.-■ n: C h. I m iJ i i >mh i p 1H. 49

Super Cycle 24.49

Championship Wreltlln.g . 24.49

WOrld Gamei 24.49

Destroyer 24.49

Graphics Scrapbook-Sports 17.49

Craphki Scrapbook

■Off The Wall 17.49

Graphics Scrapbook-5chool17.49

I Buy the EPVX 500 XJ

JOYSTICK for 112.95 with the

purchaic of any EPYX Tide

• SUPER SPECIAL PRICES EFFECTIVE

NOW THRU MARCH 31. 1987

MINDSCAPE
Crossword Magic ...34.95

Perfect Score 49.95

Haney Project 20.95

Hlgn Boiler 20.95

ShadowfTre 20.95

rWINDSCAPE
Infiltrator 20.95

Bop 'N1 Wrestle 20.95

Spell'DestructJan ...7.0.95

Fdirllahl ...,.„. ..2Q.95

Indoor Sports 20.95

Lords of Ml<!nigh! . . .20.95 Amcrltjn Challenge 20.95

[>O Boj I7BS2, Milwaukee. Wl Mil 7

OHDEK UNES OPEM

Mon-Fri II a.m ■ 7 pm. CST • S^t \2 p.m ■ 5 pm Cy

To Order Call Toll Free

800-558-0003
For Technical Inlo, Order

Inquiries or lor Whc. Crders

414-351-2007
TELEX NUMBER 9102406440

ORDERING INFORMATION: Please ir««» lyiMnL For (jsi
deifvc"v spii3 i^&iitrt ciieci' or money ortiei Pef&onal and

company checki ^lion 14 buiJntll nays 10 clear School PQ 5
wslminc COO t«rg(iiriJ300 inCtniiiitnulUSA includes]00

ISi soFI'raiC Dldeis 4 ^hirjpinrj Tor raidAAie mmirTLLim $J 00

MaMPi CeHd^nti Visa DrOflls pleaafl incluflrj Ciitin cipirsiiorniniic

andsigriiiiiiri! WUcsidenlsplfasti includes11., sales (an HI AK FPH
APO Puerto Rico ana Canadian nider^ pie.ise add b1- shipping

.nnirrun S^OG 'Ml DltW l:m;-i ordtrs 1A6 IS'n sriifjnirg minimum

SIODCSIIordcisstiippediju^ideirieCorilinBilalllsa areshipood
lir^tclas^in^urfdllS mail tt foreign shipping charges exceed rne

fnHnimnni amount you will be charged Ihe additional amnirni sogei

vuur pacdage to you Quickly and salely A1J goods are new ,inn

include factory warranty Duelaour low prices all sales nrclinal Alt

ddtctlve nlurni mil! hix 1 return luitwrlijllgn numbu Please (all

1JIJ1 J&1 ?007IDot)[ainanHa"Qryouitetijrn AiUnolocaccpjjicil

Prices and av.nlabilily suljjcd to change w.lhout noline

Kid Talk 3^ 95

Speller Bee 39.95

-'.■;■■■■ (Jin Ull'- St.95

DeoasElltr 52.95

Jet 34.95

Hacker II 3«.95

Sonl. *7.95

D* fendpf of trtr

Crown 34.95

S.D.I 34.9S

Guru 31.95

Winnie The Pooh ...19.95

Intocom Call

Kampgruppf 39.95

Sraroliaer 29.95

DBMan 99.95

LattldiC 94.95

LPOVttlttr 79.95

LCD Planner 79.95

LPO Filer 79 95

SuprrUase Amiga ...99.95

Loolstki IA9.95

AutoOuel 34.95

Bard sTale 34.95

MuIlcConslr. 2.0 . . .69.95

Grjno Slam Tennis . 34.95

Portal 34.95

Harrier Strike Miss , . 34.95

EarrUftaver Call

Grand Prln Cair

C-128 SOFTWARE

Suptrbaw 129 62.95 CtUrl-Pak !2B 27.95

Papti Clip II «.9S CaeT-PJk 12B 39.95

Uflnfwrlici 128 44.95 SunefCComFilltJ 39.95

DaiaManagcft29 ....44.95 Cobol 128 39.95

Flt« Syittrn III 49.95 Spnd Term 128 27.95

HonwPak 3<.95 PtKkttPlanrwf 2 36.95

Superscript !JB 5«.95 Math Vila 32.95

<?.9S Suptf Pascal 128 3°.«

orltrl2a 4<.95 Super Pak 128 46.95

Pocket Fllcf 2 ](.95 5wl!tcalclZB 44.95

Pm ket Writer 2 36.91 ViilitirUB ..Call

Ba lie Compiler I2B ... .39.95 Parintf 128 44.95

COMMODORE 64 SOFTWARE

MISCELLANEOUS 64
VIOeo TPtle Shop .... IB.95

Splnout 19.95
I .1 ....■'!■ .p I,1..! . . . . .73.95

LovtQutlt 39.9S

Qunsllnoer TB.95

Lealrier fjoddeli. . . .23.95

Moonmtit . .- J3.9S

Agjtlu Cnnme 22.15

Builneis Form Shop ,X1M

Golden Pass 29.95

Kill UrtTHDead 19.95

J« 29.95

Atternatf Pealtyr

City 24.95

Alt. Reallyi'Dungcon. 24.95

Mercenary 18.9S

Meverendrng Story ,.ia.9S

Fontmaster 1 32-95

ThtPawn 19.95

Disney Comics Strip ,23,95

Disney Cnrd * Party .23.95

Dr. Hutlis Gam«5»« .23.95

Lasser Money Mgr. .47.95

Guild of TMeves 29.95

WWF Micro

Wrestling 21.95

Siardeell 34.95

Type 27. ?5

Batrlt Front 27.95

Elite 23.95

IkartWarrlor 23.95

!■■■ ii :i iii 23.95

Potk«t Dictionary . . .11.95

EnthanTrr tjnogy . . .47.95

Ccn. Matter Lib 1 ...23.95

Thundcrc hopper.... 20.95

Up Periscope 20.95

Pocket Pal. M 39.95

Contriver Mouse . . . .39.95

TIMEWORKS
Business Systems . . .39.9'.

WordwrlteWSpell ...34.91

Swlftcalt'Sideways . .27.95

□ju Manager II 17.95

Sylvia Porter 64 J4.9S

Evelyn Wood 27.95

5ia™ayi ..20.9!.

Partner 14 19.9!*

No surcharge for MasterCard or Visa

MISCELLANEOUS 64
Trar.Jr.er 29.95

Pet Speed 34.95

Oh ford Pa scat 34.95

Home Pah 16.95

I AmTne 12B 23.95

Consultant 39.95

Ortalierl 27.95

ReJin For Tne Stars .29.95

Canler at Wai 34.95

SublogPc Foot Ball . . .19.95

Pilnimasrer 2T.95

ArtGatlery t or 2 . . .17.95

SupcroaieM 47.95

Ultima II 39.95

Ultlmalll 34.95

UlllmalV 41.95

Newsroom 34.95

Clip Art! or 111 19.95

Clip Art II 27.95

Graphics £'pander . .23.95

Certificate Maker . . . 34.95

Flight Simulator II... 34.95

TheHoDDIT 23.95

Animation Station ..49.95

Karate Champ 23.95

KunoFjIHallM 23.95

Commando 23.95

Tag Team Wrestling. .23.95

Suologle Baseball . . .34.95

Braf Ing Paddles ....24,95

Math Blaster 34.95

Hardball 19.95

Flight Night 19.95

PS! 5 Trading Co 19 95

Drrepior 11,95

Ace of Ates 19.95

Accolade Football. . .19.95

Hush n Anal Kf

ftArKunqFu . . . .23.95

Murder Parly 2J.95

SSI
WliarOJ Crown 27.95

Broadsides 24.95

Field of Fire 24.95

Carrier Force 37.95

Computer Amfcush . . 37.9S

Kampfgruppc 17.95

Phaniaslr 24.95

Phantaslell. , 27.95

Mech Brigade 37.95

WargameConitr. . .2 7.95

Rings of ZIIHn 27.95

Battle Group 39.95

5harcf of Spring 17.95

Roadw*r2000 27.95

U/arsnlp 39,95

Gemstone Healer . . . 20,95

War In S. Pacific 39.95

W*rg*mc Conilrurncn 20.95

COMMODORE 
64/128 
SUPER PRINTER 
PACKAGI!S 
NK-IO'1I1NUII 

SBKQSHA UXXIVC.CALl 'COMMODORE 128 'CQMMOOORE 1902 
PANASOM( 10801 • . 199 01511 DISK DRIVE RGBKOMPOSlTE 

PANASON!C1091' • . 259 1-':::-=;::::":~~~==~~i2!:':' 
:J:.~(~Al'HIC 269 OiOMATE 20 ..... •. Il! AMIGA COMPUTER SYSTEM 
~ANiUONIC 101l0I 

~~(~Al'HIC 259 
CITIZEN 1200 •... CALl. Call for Price and 
OKlDAT .... 120 . • ..• CALl. 

AMIGA SOFTWARE 
Deep s.pac:. . • • . . 29 ,9 5 , ClII ... 01 Go«I ..••• 21 .95 
AI'«u .•• . . . • . 19.95 5'~'_'1 .•. , • . )8.95 ()c!". ep,'n ' .. .. ..• 69.95 
Mu tl< 5,,,,,,,, .. .... . 39.95 MI,""."Il"" Sa,_ " 39.95 ()c!" •• Vldoo . 09.91 Anal,,, 2.0 . .. 94 ,95 Imp... .. . .••. 119.'5 Aogh o..ow .. , .•• 14.9S 
VII' """, ... _ •. 109.'5 SNnghal .••• 19,95 Aog"""""""'rl 
........ dG.""' . .... .. 21." B.I.",."I_ •.. H.n Imoge.. ... . .U .• 5 
On-U~ .. . 44.95 Skyl". .••• , n,9S r,...".own ••. ... .•. 29.95 
S .. lbtIIe .... ..64.95 A" .. Fo. . .. 21 .n Orvo"" " .. 1-4.9S 
G_"., lo , k<1t>oll . 29 .9 5 M",I>IeMod~ .. .. .. lO .ts ""n.m' '''.,. ..... ••. 'H .'5 
I\t<han •• , .. 21 .' 5 lIo.u''''AU.n1l' , •••• 29.95 AUC;all.'y'".2 .,. " .9S 
0...",,0n0 ..... 21 .95 ....,.~."u""Con" .... n .tI KI"II Ounll . .. .... . H .9S 
C"""'PIo...,.,, ·16 . 29.'S C ..... ""a" .. looo .. 11.91 1JI~_C"'I11""' •. . .. 14.9S 
()c!u • • PO.'nI2 .•. 84.91 CI'amplon. NpGolI . . 36.'5 G •• o , ..... li.9S 

.14.95 SpaceD" ...... .... 14.95 0<<lm~IDu"ll<"" , •• J4.9S 

UlU .... J .... • 4'.9$ 
Mulpl'o . . ... .... 99.95 
....... ow" ... .. n .'s PO,,,,,,.,,... . . U'.9S 
~1 'Il~' Simula'''' " , .. 14.95 
~l",'h ..... ...... 21 .'5 
M ...... .......... n .'s 
l ....... _'" ...... 21 .' 5 
\IIln • ., G.me. . ..•. 21.'S 
"""",, ... .. .n ,ts 
A9'''''' .IIogy ...... n .'s 
l"'pPoll" . . • 19,'5 
Bra'a«~. .. . )4 .95 

NX;,O •• •. •• •• 209 
NL·IOC ••• . : ••• 219 
NL-l0 ....... CALL 
NP-l0 • • •..•• CALL 
NX-IS . • CALL 
NO-IS ••••.•• CALL 
NR·1S •••..•• CALL 
N8-1S • ••. . •• CALL 
POWERTYPE •• 229 

•••• CALL 

KId '~I~ ••. .3~.~S 
s ..... 1e< U .. ... 19.95 
".perCllpllit . •.. .. 114 .'5 
Doop' l~' •. . 5 ~." 
J •• .• ............ . 14 .95 
'I.,~., It . .. . 34 .95 
~. ... . 41 ." 
0<1_ .. 01.,... 

ClOWn ••• . 14.95 
S,D.I, .. 14.95 
Goo,a •.••. .. l l .n 
WI.v.I. ,,... Pooh . ,. 19 ,9S 
'n 'ocllm . , .... C.It 

~--
. ..... . 19.'5 

'1511 0151( ORIVI! 
'1610"'00£1'01 
'I90J 11GB MO NITO R 
'1150 IIAM EXPANOER 
.un "'OUIE 

DIM~n . . .•.•• ,"_9~ 
l a" "eC . • . ... .. . M.9S 
lPOWtI'., •. ..... I •. n 
LPD"'~ ...... . .• " .95 
LPD Fit ... . • •. 19," 
SuP<"""'" Amlg • .. ,,".95 
lOVh . ... . . 109.95 

-~~ ......... H .9S 
I.fd ', T., • . , . 14.'5 
Mu," COn"'. 2,0 ... n .9S 
G .. ""Sl_ T ..... ' •• l4.91 
Pou.' ,,, .... H .n 
H.,,1~5"'k.MI" •• 34.95 l",' __ • 

.. . .... . C~II 

. . l7.9S Gl'l"""~I. . .29.95 ~, .. . ""'''''.Ion .... lO.95 

~NM)~N~II~OR~S~rn~;;~~ 
HOIloy"''''jK' "" . 29,95 S'argI~ . . .. ..... 19." Gf~"" ,,1 • . .. Coil 

~~------S-O-FTVw.~-~~E~~ 

MAGN/II/OX AMBER .89 
MIGN/lVClX 8562 

IIGlllCOMP •• , .•. 269 
SAMSUNG 14/1 

COMPOSITE ••.• . 149 
THOMSON 14~ 

IIGBICOMP ...... 279 
COMMOOORE 

1'102 .. . ........ 279 

COMMODORE 64 SOFTWARE 

A8A5CUS 64 
C"""""k .. 27 .9S 
Cod.,..k . . . 21 .95 _pi.... .. 2I .9S 
S-CCompll ... . .. ]9.95 
5"1'""" •• <oI . •••• .. ) 9.9S 
loti< Compll., .. 27.95 
, ..... " .... .. . n .95 

ACCESS 
M~nv-c.n . 21.95 
........ _'" ....•. H .t5 
fOu'n ........ DI.H , •• '6.95 r."." ' ,am. ,. 14.95 
loo<u.IwOhle . 10.9 5 
_ . .. """k<'- . . .. C .. I 
.'pI.p.le .... 14.'S 

ACTIVISION 
~.. .. . 27 .'5 
1",,21o.k •• t>oll •. . H " 5 
""'le~1I . n .95 
flolll"'... . . H .'5 
S"""Q""I •...•• . •• 1).'5 
C"',.,p 8 •• _" '8b . H .9S ,,""./of ....... .. ..... n .95 
G-""k .. Ubf ... ~ . I'.9 S 
Ubyfln,n , •. 21 ,95 
How.,d T ... Ou,k . . H .9S 
GFl fllO,~I . .. .H." 
a.-.... C.ud Mole.. . .1l.'5 
AUo .. " , .. ... 21.95 
_ .. , ..... 21 .'5 

BERKLEY SOfT'.lIORKS 
Goo , ... . . . 39.95 
Goop...,''''' ....•.• , )4.'5 
Go<iIUo .... .... ... J4.U 
~ ... ... ........ H .' S 
\II,It.,·. Wo,k.hop ,. H .95 
G«><""u •.•••• H ,95 Go<>d.. .... .. 21 .95 
Do.k",k . • . .• n .9S 
f",,,' p.k I . • . l O.95 

BRODERBUND 
Ionll 5' .... ' 

S .. , .. ·h. , ••. .. . . H .9S 

G'~"" !.Jbf'1)' 
I. t . ) '" ~ ....... 11 .95 

~" , Shop 
C_"",n ...... n .95 

loy S""'" •.•••••••• )9.95 
'"",kIngC.p .• )4.95 

EPYX 
~~ .. l oo<l<a.. . .24.95 
Win ... Gomo. .14 .'15 
""""'U'''''y .... . . 22.'5 
M",,'" Man" .. .... . H .9S 
\llt>fkll(of... . . 19.' 5 
5up<fCpel. , .... H." 

ElECTRONIC ARTS 
ArI""" . , . . 11.95 
ArChanll ., ... ... .. 14.95 
M ule .. .. .... 11.95 
M~." Con. ULIIUon •• IUS 
PI~II Clln"'LII.lon . 11 .95 
Sk~Io . .. ......... 24 .95 
en. ",, 0n0 .. . 11 .95 
Sown Cltlc' 0 ' Gold . 11 .9S 
Moll Dn;i , Mon"~ • .• 11 .95 
M .. tII.MO<I ..... .... n .95 
ArC.1< rll' " . H .9S 
Amno'" .. 21.95 
10"" , Tol. " .. 21.9S 
M_ .... .. 21.95 
M""k .. P~"Y " . 24.9S 
_ , Ro,,~I . . H.9 S 
Ullllftol ..... . . n .9S 
110<1"11 Do""" "''''' .. 11.95 
""' ..... 'u"" Co.nuu, .21.91 
',"",'IT.I. . . .. 21.n 
(_ ...... n • ..... )) .95 
' ...... _n Foott>oll . II .'S 
l.II,d. olConquc" .. 20 .95 
C"-'IIM"" 2000 •• n .95 
UI . ...... WI .. "' .. •• 24.95 
SuP<"80u~fd • • h . . 11.95 
..... . adue' . ..... ... 34.9S 
Ogt\' . ... . 27.95 
H .... 01 AI,"~. .. 11 .95 
A"'.,I'nCup ..... . n.95 
$c,.IIt>I • ••••••••• . 21 .95 
C"I<aIu~ ••••.. 21 .95 
110m""" v,."""" .. 21 .95 

INFOCO M 
CoIl lOf II ..... _ Pf ..... 

ELECTRIC DREAMS 
fII'"" .. 20.9$ 
AockyHo<fOf • . . ••• 10.95 
Splnd l" y . .. 10.95 

MICROPROSE 
Sl"",.SorvI .. ..... . n.95 
G"",""p •••• . . H.9S 
.... 'fOj<1 •••• , .".95 
Top C;ulV>e' •••• . •.• 17 .95 
Fol5 S"IIo. h gle •• •. H .9S 
Kornn«Iy AppfO .. n .. 17 .95 
C,u ,,,,, 'n(urop< .. 21 .95 
CO ""'" In VI.'flam . 1I .95 
00>< ....... "" ... 00 .... n .9S 

Buy the EPYX 500 XJ 
JOYSTICK tor 112.95 wIth the 
purchue of o'I"Y EPY X TJlle 

• 5UPER SPECIAL PRICES EFFECTIVE 
NOW THRU MARCH 31. 19B7 

MINDSCAPE 
c"'''_MotI< . . . 14.95 
,..".," .ko", .... .. . 4'.95 
HaIlOY''''J«: ' . . .. .. 10.9S 
HID"_ ••• . . 20.95 
~lI.O<tOWn .. ...... . . t o .95 
l o"' , aIMldnlg"' • . 20.95 

MINDSCAPE 
InHi"a' ", . .. ZO.9S 
Bop 'N' ~"' •... . . ZO.'5 
5 ..... 1IO< ...... OIon .. . ZO.95 
f _'II" 1 •• , •• ZO.95 
,''''_ 51'0'" , 10.'5 ",,,,,,,,,.n Ch.""'II<' 10.95 

EST. 1982 

-e.ompu.tcfthiLit/F-
1'0 So. 178Bl. MIw~ukee. WI-S321] 

OIlOEIIlJN£S OPEN 
Mon.-fri. 11 A.m.· 7 p.m. CSl • s..r. 12 p.m, ' 5 p.m. CST 

To Order Colli Toll f~e 

800·558-0003 
for T«hnl~lln~ Order 

IIHIulrin. or tor- Wise. Ordef$ 

414-351·Z007 
~ · TELEX NUMBER 9102406440 
ORDERING INFORMATION: I'\o~ lpocitr " '" ~ Int 
<!o~""Y .. na cr.;1UtI, c~«~ Ot iIIOfIt'; OtCtl PrrIOllOI ,na 
comPlny <l>eC>I , ", ... 14 i>J! Ir1fl' ~.y! 10 d." 5<itoo1 PO I 
wel<;om<. t 0_0.""'1"'" ;3,00 In eonllntlll,lJ USA ",,1..:115300 
10< lOfliIQlt o,atl" 4 .... ""''''' T", r.aIOKI" .-.. S400 
Mill .. elfa .110 Y,sa 0l0 .. , plUH l1li:1"" el'O' I.puliion GIT. 
,"a! ,gn~lu lt WI'KtcI'"'Ij)leal''''1elu<!o~ . U les l, . HI ,AK fPC 
APO PlttllO RIC-II ",no tan,l!tll'l ",dOt, gI .... oc);! h ""PIlWlO 
.. 01 ... SS.(Il, All Ollie< fwllD" .... 'Idol I~' ohI", ... _ ... 
SlD.OO. All ",G"IIf1 I~".d O",Sla" n, Conl ln!n .. ' u.s A a re sni~P«l 
T" SI dlls iniIHfIl U S ....-.1 11 101t~" .hipp,,,,, cr."ges t ,et«l lilt 
".,....,", ,''''''''' . you .. .u tie ~'O«! II>e _.1IOna1 .mountto .... ' 
)'GI.t< ,;te~, g l 10 )0\1 Qu"I.I~.no h l<l'/ AU gOOtlS . 't <lew ano 
irttiod. I;teIO ' y wa",nl, thJt 100UlIow p.i<:es ' '''' 'fU r< l;"a l ~II 
tll!1CII .. "",,", ... , ~" I m.n ~udel .... "'" Plt.~ till 
(Il1llSl ,l'(lOI100)i,,"" R A • Ot1"'" '<lu'n .. ~111\I1 tleacc,~:", 
fII tC" .!IIl ".' I .bo~'y !ubjtCT 10 e1l.ol1\le w"~' "OltC' 

. . . 61.95 
.. 49,95 

.. 44.'5 
~II M11II9!"1 28 .. 44.95 
flH1S)'Ittm •.••• • , .49.95 
HomfP,t ... 1'.95 
SupetK~pI 128 •• . •• 54.9S 
Pfflret \IIrI'ff ... " ... 4U S 
5)M. PorIt..118 . .... 41.95 
I'ocktl fllnl . . .. , .... lM5 
Poo;ktllllifln 2 ...... . JUS 
a.."c C~ln121 . . .. J9.95 

Clun-!',k 121 .. . . ... ,n95 
C»I'Il! 128 ......... 19.95 
5upfI C CompOtr- ....•• 39.95 
CoI)oI 128 . 39.95 
59tfd Term 128 l1.95 
Pocktl Pllnnfl2 . . . ... )6,95 
MlchVl128 ... 12.95 
5upfI Pnc.lli ll8 . JUS 
SuptrP.k 118 .... ... . 46.95 
Swlltcok12. .... ,44 ,95 
Vlrl,,_ 121 . ........ .. CII1 
I'IJlntf lla ... . . . , ,44,95 

COMMODORE 64 SOFTWARE 

MISCELLANEOUS 64 
VIdo<> 1""'!JIop .. .• 18.n 
Splnou' . •. . . . ... .. 19,95 
FO'IIOW,l>OpIlllng • •. . H .n 
l ....... O""" •••••... 19 .• S 
G"","lng.< .•• , . •• . 18." 
l ....... GO<Idc .. .. .. 2l.9S 
Moon ... h •. , ••• ••.• n .9S 
~' ''''CI'' ''''' .... 22.95 
8"'I ..... fotmShop . 11.91 
Gold'" P . ... ..... . 1',95 
KU. unUI Doad ..... 19.9S 
Jo. . . . 19.' 5 

"'''.'''''''.II<~''yi 
C,,~ . . H .95 

AJ,.II<.,,~ 24.95 
M«< .... .,. .. . " •. ".n 
N ..... 1WId1ng S.o.~ •• 18.n 
fon'"""", ...... It.'S 
T",,'.own . ,19.95 
OhM)' Coml<. SUII' ,n " s 
OhM)' C~"' .. p~"Y .n .'s 
Dr. flu."" Gom<IS< • . n .'5 
.... , ... MonoyMg' •• . 41.'5 
Guild 0' rhiNe. . 29.95 
WWF M .. ro 

"."...,1IIng. . 21.95 
SI.,n ... , .. . 34.95 
~P<' . .. .... .... .. 11.' S 
Io"'e~""'. . . 1I.n 
(I". ••• . .. . .n ,n 
Ik" ! WaI'lo, . ... ... H .'S 
_.~"v""""" . . H .tS 
_ k<1 O .. ,Ion.o'y ..• 'I .t S 
("' ..... .. 1111"11)' ... 47.95 
Cefl. M . ... llb I •• . n .95 
In"""«</>opper . ..• 20.'1 
Up ..... I"",.. . • ••.. : 20 .9S 
_~ .. ~.k6-l. . . 19.95 

Co",.lvc' Il0l0' '' • . . .. 19.'5 

TIMEW'ORKS 
.u. I ..... Sy" ..... .. . 39.' S 
lII<>,dw'''..,15p<1I •• . H •• S 
~wtlt,al<lSld<w.y • •. H .95 
O ... M"""II<"" .... n .• s 
5y,.!._, ... 64 •••• J • . " 
f ... ,y,,_ ... , .. n .' s 
SkI ..... oy . .... . ... .. to.ts 
"~fI"'" 64 •• •.. ••• . )9.' S 

MISCELLANEOUS 64 
ll-.. k .. . , ... •.• 19.95 
1'<. $j>H<I • •• )4.95 
OdOfd P."oI .••. 14.95 
_""" ......... 1 • • 95 
I ...... T ... U • •••••• . H .9S 
Comu".n. , •• J9.95 _.k ... ...... , ... H .95 
""~nf". r,...S .... . 1 9 .95 
C.ffl .... w., . . ) 4.95 
SU"'ogi< Foo.1>o1l . .. 29.95 
P,lntmo"" , .. . l l .95 
"'U Gall ..... I Of 2 ••. ' 7.9S 
$uptf""'. M .... . . 47.9 S 
UI ...... !! .. ,, ]9.95 
UII I .... 111 ..... 14 .95 
Ulllm,IV ..... .. .. 41.95 
Now" oom ••• . • •• 34 .95 
Clip ..... I Of III ••••• , 19,95 
ClIp .... III ......... 2I .9S 
G,.phl<. f . p""''' ' .n.95 
C""'I<". M.k" . • . 34.95 
fOlD'" Sl,.\OI •• ot II . •• H .ts 
n .. ,.....,.,11 .. . .. n .'s 
Anl .... """S .... "" .. 49 ,95 
IY, ••• C""'"P ... ••• n.9S 
IWf'o\Ifu ..... "~ .. .. 21.95 
Comm.ndo .. . . ... • H.95 
lag T •• m ~"""11 ' . 21 .95 
~,,_, •.• 14.95 
"''''''11 pooddl.. , •• 24 .95 
M •• " 8Ia".. . . )4.95 
11O'dt>oll ..... 1~.9$ 
f llD'" N'Il'" •••.•• . 19.95 
!'SISII" ... I"II Co. ..•• 19.' S 
00<<11'0' . 11 ,95 
.... eo ' ...... . . . • 19 ,95 
.... , "' .... f oo,t>oIl ..• 19.9~ 
IIu."·" ... ".,kl 

.,.. .... Kung Fu . ... H .• S 
Mufd .. p"'.y . ••... H.9S 

' SO 
WI .. ",'. ClOWn ••• 21.95 
8'00<1. 111 .. .... , ••• 14.95 
FIO'kI O'FI,-e , ...•.•• H .9S 
C."I., fOri • •••• , •. H .95 
C_.erAmOu." .. H .95 
IYmp'll'_ . H .95 
"-"~",, ... . H .9S 
Ph.., •• • ",,,.. . 21.95 

C ... mplon W.cllll"",. 24 .95 
111<>,111 G.,.. . . H .t5 
on. __ .. .. ..... 24.'5 No surcharge for MasterCard or Visa 

MO<n B''90d •... ... 11.95 
~C"" ..... 21 .95 
111"11 ' a' l llno ....•. n.n 
Iotll. G",up . •. J9.95 
5....." " ' Sprl"ll • • . n .9S 
_w.f2ooo .. . n .n 
W~""'p , 19.95 
Cicfn" ..... ,.. • • , .. .. , to ,95 
W.,"' 5. P. <II1< •••• J9.95 
W~ (0fI""".1on 20.9S 



UNIVERSAL RS-232
IMTCDEA f*C witri Commodore
IIV / CrtrHKsE, User Port expansion.

ONLY $39.95 + shipping.
Now you can conned and communicate with anyof Ihe popular flS-232

peripherals using your Commodore User Port. You can even connect

more than one and leave II permanently attached. This superb ex

pander opens a whole new world to your Commodore computer's

capabilities. You can now connect to printers, modems and any other

RS-232 devices. If you already have a devics that connects to the
User Port, don't worry because Ihe

port is duplicated on the outside edge

of the interlace. Simply plug it in and

lurn on the device you want to com

municate with, Comes complete with

sample driver program listings. Com

patible with all Commodore home

computers with a user port. 1-year

warranty. Order »5232.

AprOSpand-64™ Gives your Commodore 64 or
128 full expandability! This superbly designed expan

sion module plugs into the expansion port & gives you 4

switchable (singly or in any combination) expansion

connectors —plus (use protection —plus a reset button!

Before you buy an expander, be sure that it has a (use to

protect your computer and that you can activate your

cartridges in any combination allowed by the cartridges.

Order #5064

NOW ONLY $29.95 + shipping

l\lp\A/t "£*THv0Cff-64"allows you to place your Aprospanu-64
'■ t TF ■ of any other cartridge expander) in a more convenient
location. This device is a 10" section of ribbon cable with male

and female connaclors that allows von to place your cartridges

to the side of, rattier than in back of. your computer. This puts

your cartridges and switches within easy reach.

Order #5065

ONLY $19.95 .shipping
Commodore Interfaces and Cables

Cardprint G-WIZ Printer Interface #1108 $46.95

Cardprint B/PS (without Graphicsl #1105 $35.95

Amiga Printer Cable (6 ft) W3040-6MF $17.95

Amiga Printer Cable II Oft) #3040-10MF $21.95

Commodore 6 Pin Serial Cable (5 ft) #3006-5MM $ 6.95

Commodore 6 Pin Serial Cablo (8 ft) #3006-8MM $ 8.95

Shlppkigpar abovs Hems: S3. Corn. US $6. CAIM.Ffl.K.AK.APO.UPS Bkn

ORDER INFORMATION California residents add 6% tax. All
prices are cash prices-VJSA and MC add 3% to total. We ship

the next business day on money orders, cashier's checks, and

charge cards. A 14-day clearing period is required for checks.

Prices subject to change— CALL. Dealer inquiries invited.

For information and in Calif, call 805/987-2454

TO ORDER CALL TOLL FREE

1 (800) 962-5800 - USA
_ (7-7 PST)
Or send order to:

DEPT, CG

1071-A Avenida Acaso, Camarillo, CA 93010

SNAPSHOT 64 ENHANCEMENT DISK

A must tor every SNAPSHOT 64 owner!

SNAPSHOT 64 owners, you know it's the best backup cartridge available. We

thought the best would be good enough, but you wanted more. New the SNAPSHOT

64 ENHANCEMENT DISK gives it 10 you' The most requested utilities and aids

are included in this affordable, easy-to-use package. Look at what you geti

FAST LOADER ■ Add CSM's Own tast loader to your SNAPSHOT 64 backups.

Loads your backups several limes faslerl Works with 1541,1571 and "1541-clone"

dnvos.

CARTRIDGE MAKER ■ All the software you nood to Install your SNAPSHOT'ed

program on a bank-switch cartridge board. Downloads and runs In secondsl Periect

lor Business programs Or your most-used utilities! All the EPROM supplies you'll

need are available separately from CSM.

UPDATED BOOT - Allows SNAPSHOT 64 to handle many new (and some old)

programs! Automatically Included in Ihe FAST LOAD and CARTRIDGE MAKER
options or can be used separately. No need to re-SNAPSHOT your originals!

INVESTIGATIVE UTILITIES - For ihe "hacker" type. If you're using SNAPSHOT

64 to explore program prolection or operation, you need those aids. Uncompross

the main files so you can investigate and modify them. Then recompress the new

versions and they'll be Booted as usual.

COMPREHENSIVE MANUAL - Covers the ENHANCEMENT DISK utilities plus

full information on the various SNAPSHOT files.

All this for only $14.00 plus shipping

SNAPSHOT 64

The original cartridge! Takes a "snapshot" of your original program, saves it to

disk and adds an auloboot. Your program can be interrupted at almost any point

and restarted at the exact same point! The fastest, easiest-to-use and most affec

tive utility of its kind! Backups do not require the cartridge to run. and are com

patible wilh mosl fast load cartridges (or see ENHANCEMENT DISK above).

$49.95 plus shipping

1541 DISK DRIVE ALIGNMENT PROGRAM

VERSION 2.0

Still the besl! No special tools or knowledge required, |ust average mechanical

ability. See the review in ihe Oct. 1984 Comput&'s Gazette and all the other top

magazines.

Still only $44.95 plus shipping

EPROM PROGRAMMERS HANDBOOK

A must il you're programming EPROMs! Covers the important concepts in a

readable style. The accompanying diskette includes many useful utilities. Put up

to 10 programs on a single cartridge, with a menu added automatically! Modify

the KEANAL and DOS ROMs! Much more!

Book plus diskette tor only $32.95 plus shipping

THE SOURCE GENERATOR

A SYMBOLIC DISASSEMBLER lhal turns ML inlo assembly language, complete

with labels. Choice of PAL, CBM or MAE formats. Disassemble 6503. 65T1 (MSD),

65C02 or undocumented opcodes. Fast and easy to use.

$34.95 plus shipping

PROGRAM PROTECTION MANUAL,

VOLUMES I & II

Vol. I is for Ihe beginner and covers bad blocks, disk direclories and BASIC. Volume

II Is more advanced - over 265 pages on encryption. GCR coda, nonstandard for

mats, advanced cartridges and much, much morel

Vol. I - $29.95, Vol. II ■ $34.95
Disk Included with each.

CARTRIDGE BACKER II

New auto-paramo I er syslem archives more programs than over. Backs up car

tridge to disk and adds autobool. Backups run from disk - NO special hardware

required,

S54.95 plus shipping.
Update tor prior purchaser only $14.00

CSM Software, Inc.
P.O. Box 563, Crown Point, IN 46307

(219) 663-4335

VISA AND MASTERCARD ACCEPTED DEALEP INQUIRIES INVITED

UNIVERSAL RS-232 
INTERrllCE with Commodore 

, I rl1 User Port expansion. 

ONLY $39.95 + shipping. 

Now you can COOi"""~~~~~~' ~'~~~~"~he~~~\~~~ 
perlptlorots using 
more than one II 
pander opens 
capabilillos. You 
A5-232 

Ii 

'" 

Aprospand-64 ™ Gives your Commodore 64 or 
, 213 lull expandabilityl This superbly designed expan
sion modulo plugs into the expansion port & gives you 4 
switchable (Singly or in any combination) ex pansion 
connectors - plus fuse protection - plus a fesel button! 
Before you buy an expander, be sure that it has a fuse to 
protect your computer and that you can activate your 
cartridges in any combination allowed by the cartridges. 

f"'l1'/ S 
C· \ ~3t\'O\· 

co((\? 

Order #5064 
NOW ONLY $29.95 + shipping 

NEW' "£X1E'IIDfR·64"aIlows you to p'ace YOUf A~·64 
w or any oiller cartridge expanderl in a more convenient 

location. This dovice is a 10" section of ribbon cable with male 
and femal a connectors that allows you to placo your cartridges 
to the side of, rather than in back of. your computer . This puts 
your cartridges (lnd switches within easy reach. 

Order #5065 

ONLY $19.95 + shipping 

Commodore Interfaces and Cables 
Cardprint G-WIZ Printer Interface 111108 ........ .... ........ . $46.95 
Cardprint 8 /PS Iwithout Graphicsi It ll 05 ................... . $35.95 
Amiga Printer Cable (6 ftI1l3040-6MF .... .... .... ........... . $17.95 
Amiga Printer Cable (10 It) 113040·1 OMF.. ...... .. ... $21 .95 
Commodore 6 Pin Serial Cable (5 tt ) #3006-5MM ............. $ 6.95 
Commodore 6 Pin Serial Cable (8 ft) 113006-8 M M ............. $ 8.95 

~I* .tlovlltllfT-.: 13. Com. us $6. CAN.PR.HI.AK.APO.UPS Bu. 

ORDER INFORMATION California residents add 6% tax. All 
prices are cash prices- VISA and MC add 3% to total. We ship 
the next business day 011 money orders. C<lshier's checks. and 
charge caros. A 14·day clearing period is required for checks. 
Prices subject to chango- CALL. Dealer inquiries invited. 

For information and in Calif . call 805f987-2454 
TO ORDER CALL TOLL FREE 

1 (800) 962-5800 USA 
Or send order to: 

17-7 PST) 

--~ - - APROTEK DEPT. CG 
1071 -A Avenida Acaso, Camarillo, CA 93010 

SNAPSHOT 64 ENHANCEMENT DISK 
A mus/lor CV9ry SNAPSHOT 64 owner! 

SNAPSHOT 64 ownars. you know il's tha b9st backup cartridge available. We 
thought the best would btl good enough. but you wanted more. Now the SNAPSHOT 
64 ENHANCEMENT DISK gives it to yout Tha most requestad utilitias and aids 
ar9 Includ9d In this altordable. easy-to-use package. Look at what you get: 

FAST LOADER - Add CSM's own last Ioad9r to your SNAPSHOT 64 backups. 
loads your backups saveral times fosterl Works with 1541 , 1571 and " t541-<=lQno" 
<lriv9s. 

CARTRIDGE MAkER · All the so/tware you n9O<l to Install your SNAPSHOT'9d 
program on a bank-switch cartridge boatd. Downlo9ds and n,J1I$1n secondsl PertCCl 
101 business programs or y(M most·used utilitinl All the EPROM SUppll9s you'll 
n9O<l are available separately Irom CSM. 

UPDATED BOOT . Allows SNAPSHOT 64 to handl9 many new (and some old) 
programsl Automatically Included In tho' I<AST LOAD and CARTRIDGE MAKER 
options or can be used Sepllrnt9ly. No nee(! to re·SNAPSHOT your originalsl 

INVESTIGATIVE UTlUTtES _ For the "hacker" type. II you're using SNAPSHOT 
64 10 explore program protacllon or operation. you nood thelo olds. Uncompross 
the main Iiles so you can Invest igate and modify them. Then recompress tho new 
versions and th9{11 be boot9<l as usual. 

COMPREHENSIVE MANUAL · Covers the ENHANCEMENT DISK utllitl9s plus 
lull inlormatlon on tho various SNAPSHOT files. 

All this lor only $14_00 plus shipping 

SNAPSHOT 64 
The original cartridge! Ta~es a "snapshot" 01 your original program. savos It to 
<llsk and odds an autoboot. Your program can be Int9rruptod at almost any point 
and rest8r1ed at Ih9 exact same poln1l Th9lastest. easlest·to-use and most allac
HY9 utility 01 its kind! Backups do not require tho caf1ridg9 to run. and ara com
patible witll most last load cartridges (or sec ENHANCEMENT DISK above). 

$49.95 plus shipping 

1541 DISK DRIVE ALIGNMENT PROGRAM 
VERSION 2.0 

Still lhe besH No special tools or knowl9dge r9qulr9d. lust ayerage mechanical 
ability. See th9 review In lhe Oct. t984 Computc's Gazellc and all the other lOP 
magazines. 

Stili only $44_95 plus shipping 

EPROM PROGRAMMERS HANDBOOK 
A must it YOU'19 programming EPROMsl Covers the Importont concepts In a 
readable 5tyle. The accompanying disk9lte Includes many uselul utilities. Put up 
to to programs on a single cartridge. with a menu added automatlcallyl Ml)dlly 
the KERNAL and DOS ROMsl Much more! 

Book plus dlskstte lor only $32.95 plus shipping 

THE SOURCE GENERATOR 
A SVMBOLIC DISASSEMBLER that turns ML Into ussembly language. camplet9 
with labels. Choice 01 PAL. CBM or MAE formats. Dl$IIssemble 6502. 6511 (MSD). 
65C02 or undocum9ntcd opcod9S. Fast and easy to usc. 

$34.95 plus shippIng 

PROGRAM PROTECTION MANUAL, 
VOLUMES I & II 

Vol . I is for the b9ginner and COIIers bad blocks. disk directories and BASIC. Volume 
Il ls more advanced· over 265 pages on encryption. GCR codo. nonstandard lor. 
mats. adyanc9d ca f1lidges and much. much moret 

Vol. 1- $29.95, Vol. 1/- $34_95 
Disk Included wIth each. 

CARTRIDGE BACKER II 
N9W auto·parametar sys tom archives more programs than ever. Bac~s up car· 
trldge to di$~ and Bdds autoboot. Bnckups run from disle • NO special herdwar9 
requir9d . 

$54.95 plus shipping. 
Update lor prior purchaser only $'4.00 

CSM Software, Inc. 
P.o . Box 563, Crown Point, IN 46307 

(219) 663-4335 
VISA AND MASTERCARD ACCEPTED DEAlER rNOUrnJES IIIVltED 



Sensational Prices!
. . . On Our Most Popular Items!

from micro (a!- ...

THE 490 DISKETTE!
Are you paying loo much lor diskettes? Try our lust

quality, prime, 5Va" diskettes (no rejects, no soconds)
at these fantastic sale prices and save. save. SAVE!

Disks are packaged in boxes ol 50; Incljding diskettes

in sleeves, labels, and write-protect tabs.

Each diskette is certified to be 100% error Iree and

comes with a lifetime warranty (if you hava a problom,

we'll replace the diskette). All diskettes include hub rein

forcement rings and write-protoct notch.

All diskettes are double density and work in either

single or double density flrivos

SS, DO Diskettes, Box ol 50

32391

DS, DD Diskettes, Box of 50

32403

S24.50-49< c. -

S29.50-S9C ea.l

POWER and PROTECTION

FOR YOUR C-64!®

POW'R PAK 64
from MicroPal"'
Pow'r Pak is a replacement power supply (1,5 amp)

for Iho Commodore 64' . but that's nol all! Pow'r

Pak also supplies two additional surge protected oul-

lols (120V) for monitor, diskdrive, or other peripher

als. On/off switch. Fuse protection. Sturdy all-metal

casing is ventilated for heat dissipation. Full 1 year

warranty.

,34910 $49.95,

Lowest Cost,

Best Performing

Star Printer Ever!!
NP-10. Ideal for school and home use. the

newest printer in the Star line promises to be

a best-seller due 10 its great features and

unbeatable price! You get superb draft printing

al 100 cps and its easy lo switch to crisp, precise

near letter quality at 25 cps. Easy front panel operation

allows you to change modes al the simple louch of a

butlon. Tractoi and Inchon foeds standard. Pnnling ie bidirecllonal in draft mode and

unidirectional in bit image and NLQ modes Five character sets are availablo in draft

mode including italic and internalional characters, with throe sols available in NLQ 2K

buffer. Standard parallel interface. Full one-year warranty Sug. Retail S27900

64204 NP-10 Printer SCALL FOR LOWEST PRICE!

. THE WEST rillCES ,

*THE BEST SERVICE*

WHY SHOP

ANYWHERE ELSE?

THE FAMOUS SLIK STIK1"
The SNk Stik'" h.as been i favorite for years and
for flood reason Its |usl in* riant comrj.naiicn of

raspcnaiveness anrf accuracy And tin price tnn't
be beat'From Suncorn 90 diy warranty Conrvcis

<Vext1y to Common nre Cnmputeis

41086 St .9 5

ONLY S6.95!

Space Saving Printer Stand
I lasi J pint?r siairj jncptj for Tiqti*j art] *r>i' 'j'Ukps1 Tl

Suxom is e Wired so yuu can place your paper1 undcunwiti

uNJed fleer who cunslructicin and has a vrnyl tojtnrj lo reduce none and vtrj

lion Anon* P'us in* y#\tt is iwU at in ang e tnii nuw '1 much e««r

(a sff: ynyr pirijujl as iT ri bfmy prmicrj AvaiUtls in ivo widrh-s I?" tor rno^L

BO column punier anrj IB" fcr mosr 133 column prtfitm

332J2 12 Pumor Slanii (Wtit14*fil ONLY 1 6.95

33248 lapnmaf Stand (WaeS2395) ONLY *i 2.95

Paper Tray
F'-er TOndetd wful to do '^nn the cnntaul rnit ccm*? out of the rjnnter inii (ends

[rj ^plll all Ofli Ehe Uble ^ tiaa^Tht S.ncom Pijjei Tray afiac-p^ :u [nt rear ol

all Sirncom slanfls and feoervrs ne printed yioe' as ii comes out of me wmler Helfj?

(a neaiiy to'd Jnd start l[' SuO "r:.i 5'- 9£

42091 .. . 111.85

Our Lowest Price Ever

On Diskette Storage!

r IWNOMTIVE CONCEPTS. INC.

FLIP SORT 70
■ Stoics ana files up so 70 BW" diskettes.

■ Includes 5 index dividers lor organization ol filing and relrieval

' Molded irom highly durable plastic

Sug. fiotail $7 95

Regular Tone* Price S6.95

43375 SUPER SALE S4.95

DUST COVER and

"EVERYTHING BOOK"
SPECIAL OFFER

Gel To know us by ordering Iho grant dust
cover for your C-B4 or (M2B and our catalog.

"The Everything Book Tor the C-Q4 and C-iZfl
Home Compulors," lor IP05 {no oxlrn ship-

pingandhandlmgc^arges) Cover is antistatic,

trrtn^ucinl B'QJiifQfl vinyl sown lo qvi u^ading

standards wilfi rrjiniorced sunma Discover (ho

savings ana easy ^Cupping available from

TENEX Computor Enpress!

$2.95
316!7 C-64 OU51 Cover nnd Catalog (G1Z)
3B464 C.12B Oust Cover ond Catalog |G1Z)

The Right Interface For All
Your Printing Needs!!

a sound mwstmtfni tot your

"YlOl ,,f &" "'"OflO'B" RUWr Pf*C flS
i'j * ""rtl-" ^nf^ higli'perinrrnanct rjraptiics

^"^ 'p^f^i^d DT'ilff nilpjfitp Irom DSI fo?

33565 $39.95

Super GraphiX. r«bi« u mmr. m Dnnuig
rroilt^. 3 iniemi'screen OunnK ana too niouniM Qipsviitnes

SuDMrlssu perse riot flub^-r.pl. underlining, bold tJcc ^nd

j [."*« ot 9 cnaracter ynrow Frrjm wik

41769 S69.95

Super Graphix Jr. tmmK^mK!.\/mmn\
frc Super (d'jL'h. I'M'ii'iii1; a, iirinG nomlindEvnaaf

41774 S49-95

From Your Friends At We gladly accept

mall orders!

P.O. Bo* 6S78

Soulh Bend, IN 46660

Questions? Call

219/259-7051

SHIPPING CHARGES

- . ORDER AMOUNT CHARGE

fld less than $20.00 S3 75

rj-17 S20.00-S39.99 4.75

.-. I SW.00-S71.99 5 75
S75.00-S143.99 6.75

S150.00-S399.99 7.75

S300 & up 8.75
ncirnnic* Llrt FdlBifln OrJers ida £d 00 Heavy rrerns flhi

NO EXTRA FEE FOR CHARGES

WE VERIFY CHARGE CARD

AODRESSES

ORDER TOLL FREE

1-800-348-2778
INDIANA OHOER LINE 1-80D 22a-EB3B

Sensational Prices! 
• • • On Our Most Popular Items! 

'from _'o~ · ... " THE 4911: DISKETTE! 
Are you paying too much lor diskettes? Try oor rlr5l 
quality, prime, 5V.· diskolles (flO fOjoctS, no 5()COnds) 
01 these tantasllc sale prices and save, save, SAVE! 
Oisks e.o packaged in bOlo:OS or 50: Including diskonos 
in sleeves.. labels. and WIlle-protect tabs. 

Each d iskette is certified to be lC1O% error free and 
comes with a lifetime warranty (il you have a problem. 
WIlli replace !he diskette). All d~ include hub rein. 
torCOrrnlnl rings lind wrilll'protod notch. 

All diskelles oro double density and work In either 
el~ or ooubio dlln~Y drMls. 

ss. DO Disketlos. Bole of SO 
32391 

OS, 00 Disket!es. Box 01 50 
,,2403 

$24.50-49~ ea,1 

S29.S0-59C :.:, 

POWER and PROTECTION 
FOR YOUR C-64!® 
POW'R PAK 64 H. -~ ' 
from MicroPa l® 
Pow', Pok Is a replacement POWli f supply (1 .5 amp) 
1o. tho Commodore 64" .. but lhal'S 1'101 alii Pow', 
f>ok Illso supplies 11"0 additional surge prot&<:tod 01,11· 
lOiS (120V) lor monitor. disk drive. or other perlpher. 
els. Onloff switch. Fuse prOleclion. Siurdy all·metal 
casing is ventilated for heat diss;paHon. Full 1 year 
warranty. 
34910 $49.95 

Our l.@vesl Price Ever 
on~IOrage! 

~ * INNOVATNf CONCEPTS, He. 

FLIP SORT 70 
• Stcre-s Mod 1i1!'S up to 10 Silo' doskene-s. 
• In~llldes 5 illde. dividers lor organimJDll ot fiW1~ and rt U;eva! 
• Molded Irom higtty dur3l* pLiSbC 

43375 

Sug. Flotall $7.95 
AlI9ular TGne~ Prica $6.95 

SUPER SALE 54.95 

From Your Friends AI We gladly accept 
mall orders! 
P.O. Box 6578 
South Bend. IN 46660 

Questions? Call 

Lowest Cost, 
Best Performing 
Star Printer Ever!! 
NP-IO. Ideat lor school lind home use. th o 
newest printer in the Star line promises 10 be 
a best·seller due 10 its greal fealures and 
unbeatabte price! You get superb draft printing 
al 100 cps and ils easy to switch to crisp. precise 
near lel1er quaHly at 25 cps. Easy front panel operation 
allows you 10 change modos atlhe Simple louch of a 
bul1on. Tractor and Iriclron folIOS standard . Printing Is bldlr<K:llonal in draft mode and 
unidirectional In bit image alld NLO modes. Fivtl character sots lire avaIlable ill draft 
mode includIng italic and illternalional Characters. with three sots a~ailable in NLO. 2K 
buffer. Siandard parallel inlerlace. Full ona'Yi!ar warranty. Sug. Retail $27900 

64204 NP-10 Printer SCALL FOR LOWEST PRICE! 

* THE BEST PRICES * 
* THE BEST SERVICE * 

WHY SHOP 
ANYWHERE ELSE? 

~ DUST COVER and ., 
"EVERYTHING BOOK" 

SPECIAL OFFER 

$2.95 

SHIPPING CHARGES 
ORDER AMOUNT CHARGE 
less than $20.00 53.75 
520.00-539.99 4,75 
540.00- 574.99 5.75 
575.00-5149.99 6.75 

ONLY S6.95! 

II 

'The Righi Inlerface For A). 
Your Prinling Needs!! 

NO EXTRA FEE FOR CHARGES 

WE VERIF r CHARGE CARO 
AOORESSES 

$150.00-$299.99 7.75 
219/259·7051 $300 & up 8,75 

ORDER TOLL FREE 
1-800-348-2778 

_ to., ' ........ _ ... _ ,,. ••• _ . ~,"",-.I "'.""._ , IO ' o<lion 0r0e" ~ $01 00 II .. ..,. ~.trd """ II ""'at D»t INO tANA ORDER LI NE 1·800·225·6838 



FLEX

ILE
128

DATABASE

FULLY

i TJLIZES

THE

POWER

OF

THE

128!
Cardinal

Software

14840 Build

America Dr.,
Waodbridge,
VA 22191

Info: (703) 491-6494

ORDER TOLL FREE

Hourr 10-6 MON-SAT

800 762-564

PRINTSHOP™
OWNERS!

Sixty, all new, original,

professional dosigned

graphics for your C-64/128.

The disk you've waited for!

"ITS WILD!" "ITS COOL!"

$9.95

Free Bonus Graphics If you

order now!!

Send check or money order

to: Soft Stuff

22968 Victory Blvd Suite 76

Woodland Hills, CA 91367

Add $2.00 shipping and handling

to all orders. CA residents please

add 6% sales tax. PrintshopTM is

a trade mark of Broderbund. Allow

3-4 weeks for personal checks.

POWERFUL LOW-COST

CONTROL WITH YOUR

COMMODORE C64 OR C128

• Universally applicable dual 6522
Interface Adapter (VIA) board.

• Industrial control and monitoring, cireai
for laboratory data acquisition and
instrumentation appliailions.

• Intelligently control almosi any device.
• Perform automated testing.

• Easy to program yet extremely powerful.

• Easily interfaced to high-performance A/U
and D/A converier*,

• Four 8-bit fully bidirectional I/O potts &

eight handshake lines. Four 1<i-bil
timer/counters. Full IRQ interrupt

aipabilily. Expandable. Includes extensive
documentation and programs on disk.

Order Model 641F22. S169 postpaid USA.

Each additional board $149. Quantity pricing

available.

NEW 16-CHANNEL, S-BIT FAST A/U
CONVERSION MODULE. Require, above.
Leaves oil VIA |n»rts available. For both CM
and C12K. Order Model MlrVADCOMfi.
Only $(•').

We lake pride in our Interface board documen-
union, which is now available separately for
examination. Credit agalnS first order. £30.

SERIOUS ABOUT

PROGRAMMING?

SYMBOL MASTER MULTI-PASS
SYMBOLIC DISASSEMBLER. Learn to
program like the e\pens! Adapt existing

programs to your needs! Disassembles any

6502/6510/undoc/65C02/8502 machine

code program into beautiful source. Outputs
source code files to disk fully compatible

with your MAE, PAL, CUM." Dcvelop-64,
LADS. Merlin or Panther assembler, ready

for re-assembly and editing, Includes bold
Cfrl & C128 native mode versions. 10M

machine code and extremely fast. 63-page
manual. The original and best is now even

better with Version 2.0! Advanced and

sophisticated features far too numerous to
detail here. 549.95 postpaid USA.

C64 SOURCE CODE. Most complete
available reconstructed, extensively
commented and cross-referenced assembly

language source code for Basic and Kernel
ROMs, all I6K. In book form. 242 pages.

S29.95posipaidUSA.

PHWS10 SYMBOLIC DEBUGGER for

CM. An extremely powerful tool with

capabilities far beyond a machine-language
monitor. ]()0-p;ige manual. Essential for

assembly-language programincri. S4y.ys
postpaid USA.

MAFJ64 version 5.(1. Fully professional

6M2/6SCO2 maero editor/assembler. 80-
page manual. $29,95 postpaid USA.

SCHNEDI.ER SYSTEMS
1501 N. Ivanhoe, Dept. G3, Arlington, VA 22205

InformatiorVTelGphone Orders (703) 237 4796. VISA/MasterCard

Can Your

Computer Make

YOU

MILLIONAIRE?

'LOTTERY 64 ■ LOTTERY +4
It costs no more to buy a

WINNING lottery ticket!

LOTTERY wasdesiyned lo usu the raw vmw ol

your compuier to Help you play flic various

lottery games LOTTO. PICK 3. PICK A. LUCKY

LOTTERY. 6'fl9, SUPER LOTTO etc Wedonoi

believe then; is a better sysmm man me

anginal LOmRY&U LOTTERY "1

Join trie qrowmg list of winners

SPECIFY 6-1/126 or PLUS/4

To orttet send S24 % tm each plus

S3 00 postage and handling pei order lo

■Illinois residents arid 6"'" sales tax

CUD orders call |3I2» 566-4647

QC Superior Micro System!, Inc

VA 22 
In(o: (703) 491 ·6494 

POWERFUL LOW·COST 
CONTROL WITH YOUR 

COMMODORE C64 OR C128 
~ 

• Univcrs:lI ly applicable dual 6522 VcrS:llilc 
hllerf:u:c AtL'pl~T (VIA) rolrd. 

• I!lullslrial conlrol and moui1oring. Crem 
for laboratory data acquisition IIl1d 
inslrumemmion applications. 

• [ntelligmtlYCOlltrol alrnosI anyde--n. 
• P~Tform automated testing. 
• ~y to prowam)"C'I extmnely powerful. 
• Easily intnfllCCd to hi&h·pcrformance NO 

and 0 1 A ~"Ofl\'crtcrs. 
• Four 8-bit (ully bidirectional I/O pons & 

dght handshakc li nC$. Four l6-bit 
timtr/ coun!crs. Full IRQ interrupt 
cap:lbiUty. E.\:pandable. Includes extcnsive 
documemmion and program~ on di~k. 

Ordet- Model 6411'21. SI69 postpaid USA. 
Each addi tional board 5149. Quantity pricing 
a,·aiJablc. 

Nt;"" 16-CIli\NNFJ .. 8-Ur l' t l\ST i\l1J 
CONVERSION MOI>UU :' Requires abovc. 
Lrul'cs all VIA ports available. For both C64 
(tnd CllS. 0nieJ Model 6-lIF/ ,\ocaI I6. 
Onl}'S69. 
\\i: takc pride in Ollf im~,;acc board documcn· 
tation, IOoIlich is 00100' available sqxIf3tcJy for 
I:)Qlmination. ~it ~nSl lil'$l. order. SJO. 

FULLY 
U1'lLlZES 

THE 
POWER 

OF 

SERIOUS ABOUT 
PROGRAMMING? 

SYMB OL MAST ER MULTI . I'A SS 
S\ ' j\.IBOUC D1SASSt:r.UII.t:R. Learn to 
program Iikt tht e.\pet1S! Adapt exi~ling 
programs to your needs! Disasstmblcs an)' 
6502l6510/undoc/ 6SC02l8S02 machinc 
codc program illlo beautiful soum:. OutputS 
SOllrce codc files to disk fully comp.1lib1c 
Wilh YOUT MAE, PA J. , CIIM , l);:vciop·64. 
LADS. Merlin or Panthcr : 1 ~5Clnblcr , reauy 
for re·assembly alit! oohillil. l ndud~ both 
C64 & CI2iI nativc mode vcuions. lOO'l1 
machint" code and extremely fasl. 63·page 
manual. The original and best is 0011' C\"cn 
btll&:r "ith Version 2.0! Adl'anced anu 
sophisticated features far tOO numeroU5 10 
demil here. 549.95 posIpaid USA. 

C64 SOUNC t: com:. :'10$1 cornpl~l' 
aV3 ilabk reconsl ruclcd, cxtcnsh'ciy 
commented and CfOSS<rcrercnccd ~mbl}' 
l;l liguagc source code for Basic and Kernal 
ROMs, all 16K. In book form, 242 P.1gC:'l. 
529.95 poslp.1.id USA. 

PTI)-6510 SVMBOUC Dt:IIUGGEIt fur 
C64. An e)[lfI:mely PG"'crfuJ tool wilh 
capabi litia far beyond a machinc·languagc 
monitor . lOO-pagt manual. EMcntial for 
assembly·languagc prOsnllnnl(f). 549.95 
postpaid USA. 

MAt:M ' ·rr.;ioll S.O. Fully profC$sional 
6SOl!6Scm m:KTO editorllwembler. 80-
page manual. 529.95 postpaid USA. 

SCHNEOLER SYSTEMS 
1501 N.lvanhoe, Dep1. G3, Arlington, VA 22205 

InlormalionfTelcphone Orders (703) 237·4796. VISA/MasterCard 

II-'IlIl'lE:i\!'ll'lJiOlN 
PRINTSHOp™ 

OWNERS! 

SIxty, aI/ new, orlglnsl, 
pro(8sslonsly designed 
graphics (or your C-641128. 
The disk you've waited (or! 

"Irs WILD!" "Irs COOL!" 
$9.95 

EtR1I. Bonus Graphics If you 
order now!! 
Sond chock or money order 'a, Soft Stuf! 
22968 Victory Blvd Suite 76 
Woodland Hills, CA 91367 

Add $2.00 shipping and handling 
to all orders. CA residenls please 
add 6% sales lax. PrintshopTM is 
a trado mark of Brodelbund. Allow 
3-4 weeks lor personal checks. 

~4i~). Can Your 
\ - Computer Make 

~ '(Ii::>] YOU 

~r MILLIO a AiRE? 

It costs no) nore to bu y a 
WINNI 10Uerv lickel! 

LOTTERY was _ tgne 0 uss Itle raw power 01 
your eOJllWUIr ~il~~ you llia1 me vallous 
klnery ~me L , ~CK 3 PICK 4. LUCKY 
LOTTERY 6/ 49, SlPERLOnO ele We dO l'lOt 
bel!eve there is a ben", $JS{em than the 
ongmat LOTTERY 64 & LOTTERY -+ 4 

Jo!n me IIrow mg list 01 winners 

o OIlIet SEll!! $2,4 95 101 each OluS 
S3 00 pOStage and haJlllldJ Del OIde. /0 

lillinois residents a<tI6% sales tJA 



WhoYou Gonna Call?
Triad Computers,

That's Who!
We're the first company to offer fast, expert Commodore

service anywhere in the USA. And we're still the best!

For one low price, we repair all problems on most types of Commodore equipment.

We feature repairs with a full-year warranty for far less than you'd expect. For

preventative maintenance, we also offer a 1-year service contract at tremendous

savings! Check our low prices!

C-64 Computer

C-128 Computer

1541 Drive Logic repair

1571 Drive Logic repair

1541 or 1571 Permanent Fix

Repair

$ 59.00

89.00

69.00

79.00

69.00

Repair with

1-Year Warranty

$ 89.00

119.00

99.00

109.00

99.00

1-Year

Service Contract

$ 69.00

99.00

79.00

89.00

79.00

(Alignment and modification to stay in alignment!)

1702,1802,1902 Monitor 79.00 109.00 89.00

1541 or 1571 alignment (only) Just 29.95

And as an extra benefit — our repair customers are eligible for big discounts on software and

hardware purchases.

FREE PERMANENT FIX
A $69.00 value — includes alignment and modification to stay in

alignment. FREE with any 1541 or 1571 one year warranty repair.

For fast, expert service .. ■

Just call our toll free number today!

1 -800-624-6794
(For your convenience, have your equipment serial number and credit number ready.

Checks and money orders also accepted). Add $7.50 for shipping — includes two-day

air service anywhere in the Continental USA. For APO-FPO and P.O. Box addresses,

add $15.00 for shipping (excluding air freight).

P
itriad'
computers!

3402-E W. Wendover

Greensboro, NC 27407

1-800-624-6794 or (919) 299-0391

r — i
''iiVi'to'B

W * J

Who You Gonna Call? 
Triad Computers, 

That's Who! 
We're the first company to offer fast, expert Commodore 

service anywhere in the USA. And we're still the best! 
For one low price, we repair all problems on most types of Commodore equipment. 
We feature repairs with a full-year warranty for far less than you'd expect. For 
preventative maintenance, we also offer a 1-year service contract at tremendous 
savings! Check our low prices! 

Repair with , -Year 
Repair 

S 59.00 

89.00 

69.00 

79.00 

l-Year Warranty Service Contract 

c-64 Computer 

C-128 Computer 

1541 Drive Logic repair 

1571 Drive Logic repair 

1541 or 1571 Permanent Fix 69.00 
(Alignment and modification to stay in alignment!) 

1702, 1802. 1902 Monitor 79.00 

1541 or 1571 alignment (only) Just 29.95 

S 89.00 S 69.00 

119.00 99.00 

99.00 79.00 

109.00 89.00 

99.00 79.00 

109.00 89.00 

And as an extra benefit - our repair customers are eligible for big discounts on software and 
hardware purchases. 

FREE PERMANENT FIX 
A $69.00 value - includes alignment and modification to stay in 
alignment. FREE with any 1541 or 1571 one year warranty repair. 

For fast, expert service . . . 
Just call our toll free number today! 

1·800·624·6794 
(For your convenience, have your equipment serial number and credit number ready. 
Checks and money orders atso accepted). Add $7.50 for shipping - includes two-day 
air service anywhere in the Continental USA. For APO-FPO and P.O. Box addresses, 
add $15.00 for shipping (excluding air freight). 

~~'~:Q'~ ... TRIAD ~ 
COMPUTERS 

3402-E W. Wendover 
Greensboro, NC 27407 

1-800-624-6794 or (919) 299-0391 



COMB
COMMODORE' COMPATIBLE ACCESSORIES

We are not

allowed to print

the famous brand

name, but we can

tell you if you

call us

Toll-Free.

FAMOUS U.S. BRAND DISK DRIVE UNIT
These famous brand Disk Drives are rebuilt, like

new. by factory technicians. They are at a LOW

liquidation price, and carry a Factory Warranty.

• Compatible With Commodore*1 C64" and

SX64 Computers lor Maximum Efficiency,

• 2K RAM. 16K ROM. Maximum Storage ol 170K

Formatted Data, 35 Tracks

• Uses 5VS" Floppy Diskettes. Serial Interface.

• Data Transfer Rate1 400 Bytes per Second.

• Second Serial Port (or Chaining Second Drive
or Pnnter.

• 3%" H x 8" W x 15" D. 916 lbs.

Now, Make Quick Back-Up Copies

Easily With a SECOND Disk Drive!

Original «*»/»« r%n
ustp j s269.00

Liquidation

Price $149
Mem H-2186-3553-013

Shipping, handling: $8.00 each

Software alio iold Individually. Phone for Pile?*

FOUR

PACK
OFFICE

SOFT

WARE
90-Day Ltd.
l-'.ir W.I I i .liny.

• General Ledger. 8 Options. Chan1 Accounts, Custom
Statements, More.

• Inventory Managment Track 1000 Items. Maintain
Peipetua| Records.

• Payroll. 24 Functions. Calculates Tax. Prints Checks.
Interlaces With General Ledger.

• Accounts Payable/Checkwriting. Interfaces With
General Ledger.

Mfr. List For Set of 4: '199.80

Liquidation Price For Set ol 4
Item H-71BG-7025-059 Ship, handling: $4.00 pkg.

$39

TRACTOR

FEED FROM

COMMODORE

Discontinued Model LOW

Liquidation Price.

• Adapts Your Commodore

303 for Continuous Paper.

• Continuous Form Paper

from 2V>" To 10" Wide.

• You Can Still Use Your

Friction Feed.

90-Day Ltd. Factory Warranty.

Commode*a n a iwiiMrvd tijfFcmdrii at

Caimnodwe Electronics Lid-

Mfr. List . . . . *39.95

$19Liquidation

Priced At. .

Item H-2186-7004-286
Shipping, handling: 14.00 each

Toil-Free: 1-800-328-0609
Crudii card customers enn ordui liy phonu,

?4 hour* a day, r^^mi\(
7 ■! ., .1 week. VriA Nfi^ -,

SEND TO: ltemH-2186
C.O.M.8. Difeci Marketing Corp.

1405 Xenlum Lane N/MlnnoapoHt, MM 55441-449A

Su-'-d(TifM[erTi& indicated beta* jM-nnpsor.i res-donta add
6% sales In*. Sorry, no COD. orden}

SanJ_DitkOrirt(i)Horn H-2136-3553-013al5U9each
pint tfl fjach lor ahippjnf). hancJLinp.

Send—Sotiware PackJigefij rrerr H-2)fle^7D25-059 nT
S39 each plus $4 each 'or sMipprnrj, handling

Send—Traclor Fp«I{») Hem H^ie6-7004-266 ftj $19
eiicn plus S4 eacn for sapping, handling.

d Wy cMech oj money orfler is enctoaed. {No delays in
prcccsajfig ardors paid by ch^cJi)

PLEASE _ __ -.r»K| —^=- __-
check OjaLalrr-DfflDra

PLEASE PRINT CLEARLY

Name .

AdUisss

City

Slate

Phone S-

Sign Here—

S.ilts auHitfo Ifie AS coriliguous sl.ilps arc sub]eel 10
special romlilini1.. Plante Ch^iI or r.nii (□ Inquire.

DIGITAL SOLUTIONS

Commodore'

C-64 Repair (CPU only) $38.95

1541 Alignment . $ 25.00

1541 Repair ! $ 69.95

C-138 Repair (CPU only) $ 74.95

1571 Alignment $ 35.00

1571 Repair $125.00

C-64 Power Supply. $21.95

C-128 Power Supply $ 89.95
Includes parts and labor

(Power Supply extra)

TouvoCOD.charge* umdumi

^"~-v andpower supplywiincrwchor MO. to.

DIGITAL SOLUTIONS, INC.

1122 9th Street

Alloona, PA 1SS01

■■-, (814)944-0405

LQTTQ
n Mil- MST0DMDN *

\ M \MLIN I'll K MIL h - lull

"Window
si pim mifi^rn i iii

l "3 SHI*-.IT

■ ZMH*LtT-D**l«OiAHEi"N«P*lhaD* »ND fQUB DfULL

Eiu( TivE

STOCK BROKER

ACORN OF INDIANA, INC.

■S i^iMICHIGAN CITY. IN 16360

219-H7W284

NC ODIH^DLrM",. tDUII.H- ( II D.-> *a

VISA AMI MKtTR 1 Mfll OpnttL'i .lUU *1

M>[^1 BEillHAIv ADD ^1 5*11.S T4\

Authorized 

COMMODORE" COMPATIBLE ACCESSORIES 

FAMOUS U.S. BRAND DISK~~~~U;;;N;;:IT~ 
These famous brand Disk Drives Sre rebuilllike 
new, by factory tochnlcians. They are at a LOW 
liquidation p lica, and carry a Factory Warranty. 

Now, Make Quick Back· Up Copies 
Easlly With a SECOND Disk Drive! 

• Compabble With CommodoreS C64'· and 
SX64 Computers IOf Ma)(imum Efficiency. 

• 2K RAM, 16K ROM. Ma)(imum Storage 01 170K 

Original 
U . t Pri" .... . . ' 269.00 

Formaned Data, 35 Tracks. 
• Uses 5',(0" Floppy Diskenes. Serlallnlcrlace. 
• Data Transfer Rate: 400 Byles per Second. 
• Second Serial Port lor Chaining Second Drive 

or Prin ter. 
. 3W' H )( 8" W x 15" D. 9'h IbS. 

FOUR 
PACK 
OFFICE 
SOFT· 
WARE 

9().o.y ltd. IQ~~~~~~~~~~~~~~ f K. w.".rrty. 
• General Lodger. 8 Options. Chort Accounts, Custom 

SllIlamenl S, Moro. 
• Inventory Managment. Track 1000 Itoms. Maintain 

Perpeh.ml Records. 
• Payroll. 24 Functions. Calculates Tall. Prints Checks. 

Interfaces With General Ledger. 
• Accounts Payable/Checkwritinc . Interlaces With 

General Le<fger. 

Mfr. Ust For Set of 4: 5199.80 $39 
Uqllidation Price For Set of 4 ....•. 

Item H·211111-7025-059 ShIp. h.ndllng: $4.00 pkg. 

TolI·Free: 1-800·328-0609 
It, m H.2186 

Item H.2186·3553·013 
Shipping. handnng: $8.00 eacll 

TRACTOR 
FEED FROM 

COMMODORE" 
Discontinued Model LOW 
uQuidation Price. 

• Adopts Your Commodore 
803 for Continuous Paper. 

• Continuous FOfm POpef 
from 2W' To 10" Wide. 

• You Can Sill! Use Your 
Friction Feod. 

9O-Day lid. Factory Warranty. 
~Io.""""""_,, 
~~'lIII. 

Mfr. Ust .•.. 539.95 

Uq.ld.ti" $19 
Priced At ••• 

It .... H-211111-700f·2t16 
Shipping . hl ndnng: $4.00 ,.eh 

PLEASE PAINT CLEARLV 

~~-------------------Address _____ _____ __ 

C,' _____________________ _ 
5 ______________ -""" ____ _ 

• ~~~,:=====::============::: 
$aIn _old ....... <""'v __ ............. bfe<, 10 

opecl" ''''dilj"",. ""'., ••• 1 '" "'~. II> Inq" .... 

IlElTTEl eII'«ER .. 
.. ~, 'H •.•• _'·, ....... ,,, ~ .. , ',"nu' ~ ",,, .... ,. "'.tul.·"." .. ~ . ,... ~ ._ ....... - .<_ ... _'0 __ .... _ .... ....... __ ..... .. _ . . ..... -
·_ .. ""' .... " ... o ___ ~· 'fi' .. .. .-.."._---_. 
... 0Ul.'CY UO, ._ ....... ...-" .. _--- ... .. .... ,," 

" .. . ",." "",I""" ",,'" "" " ,'" '.11 n. ,,"," ... ",,,. . _. 
. -., .... ._ .... _-_._ . ..-."_ .. _'0_ ..... · .... _'bOO· .... . _.""'_ ._* ._" .. "_ .... .. ,,,._.,. 
."", .. _. . .. _ ...... ,_ .. . 
. ..-."m ..... ....-._._ .......... _,-_ .. ,.".-,,_ ... -._ ... .,_ . .. ..... _ 0 ___ .... _ ·,_ -- "''' ''''''" 

STOCK BROKER . 
_.",o,,~" ' ''... ~ ." .. _.', .... . .. -_ ..... ., ..... ' ......... - . -, .. ....-... " .. ................ ,. - ,...:. 

_ " • • • , __ " .......... .-.. ,"'" I T, .'..0 
•• '-- .. , .... 10< . ....... "..... , .~ , 
. n c-c .. '_'""_ .. _ . .... _ .. _, ...... 
... .,.. ........ ,,0< ..... .. .... . .. " ........ 

ACORN O F INDIANA, INC. 

zn. 0. ,,0 STRUT - ~ --MOC>«lAN CII". IN_ 
219·879· 2284 

...""'''' ., .. ",'01..>(:. ",I> " .... I:.n,o .... ~'"'U'1 ':o 
>'OM " ..... nn CAO" !).""'~""" ''I'"'' ":,,,,,,_"l> "'Cl I~ .......... , 



Software Discounters i,

*■* ■ ^" ■ ■ Wi ■ \#U »Free shipping on orders over

For Orders Only—1-800-225-7638 $100 in continental USA '

. of A.

PA Orders-1-800-223-7784

Customer Service 412-361-5291

'No surcharge for VISA/MasterCard

'Your card is not charged until we ship

ABACUS BOOKS

C126 Baalc 7.0 internals
C12Bln1ernali CALL

C12BPeeke iPoliaiFOR

C128 Trick** Tip* PRICES

CPM 11« User's Quid*

1S71 Internals

GEOS-lnaldeli Gul

ABACUS SOFTWARE

AiMi:,lfM.> l.ia 125

Ba.lcfD) 12$
Biildia . $39

CidPaMD) ..»S

Cm) Piik I.li ; !'■

Chart Plk 118 125

Cobol (□) $25

CoboM2B 139

Forth |D) 1!5

Personal Portfolio

MinegnrrO) $!5

PowsrPlen(D) 125

SpeedTorm lie US

SupsrC|D) 139

SuperC128 139

Suoar Paical (D) 139

5uperPascBl126 . $39

ACCESS

Executive Leader Board

Tourn. Dlak $14

LaiderBo>rdGoll{D)$25

Leader Board

Toum. Dlakiri $14

HoDolIca Workahop Call

Tanin F>in»|D| $25

Triple Part: BH1. BHZ RaW
■.1.5 FJ.".i3w I _!1 .114

ACCOLADE

Ae*otAeea(D| $19

FlghlNlghMD) 119

Foolball(O) Call

Hardball (01 . 119

KilledUntil DaadlOl 119

ACTION SOfT

Thundar Criapper(D) $19

Up Periscope! ID) 119

ACTIVISION

AllenslDI . . 123

Crots Country Road

Rice(0) 119

Gamemaker Library Disks

Sports 114

Sclanca Fiction $14

aarnamekar'D) 125

Greeting CbtI III■*■(□)$21

Meeker 210)

Llitla Computer

People {Dl

Music Siudlo(D)

Poriel(D)

Shanghai (0) .

TasaTlmee(O).

Tranaiormers |DI

123

123

(23

125

(23

123

123

Beach Blanket

VolliyDall(D) (9.aa

Bridge*. 0(0) (16

OateOlskai Fsmale (14

Dala Disk >2 Male .114

Dali0ltks3 Female $14

Equeetrlen Show

Jumper (D) .19.88

Hole In One - 8(D) 19.88

Thai Boning |0l . (9.88

AVALON HILL

Super Sunday (0) $21

SBS 1985 Teem Disk 114

SBSChimpaDlik $1)

Splillre'MID) 123

TltleBout(D) $19

Tournament Qoll (D) $19

AVANTAGE

Desert Foi(D) 19.88

Dscapior(D) (9.38

Spy vs. Spy 1S2(D)l9.a8

BATTERIES IHCLUPEO

ComuHani (84 or 128)138

HornePak(D) 114

Paperclip wfSpell(O) $29

Paperclip 11128 . 149

BERKELEY SOFTWORKS

Gaos128 Call

GeosM(D) (39

■Ceo-Calc(D) 133

■GeoChartfD) (25

■QeosDeskPafclD) $23

■Geo-Dei (D| $25

'Gso-Flls(D) $33

■QeosFontPik(D) $19

'Gsos add-on programs

only.'

BRODERBUND

BankSI.Serlss . Cell

Carmen Sendleoo IDI123

KiritskilD) 119

Print Shop (D) 125

P.S. Companion (O) (23

P S. Grepliics Library

«1,<2,or#3 $16Ea.

P.S. Graphics Library

Holiday Edlllon 116

Toy Shop IDI $39

CBS

Body In Focus |D) 123

Mntering the SAT ID) HI

Milh Mileage ID) S7

Rich Scarry's Electronic

Word Book (D). . . $12

Senme SI. Pali

AroundTownID) $9

Success vrlAlgebra Call

UCCBS1 vfjmain ' m

Tlmebound(D) 17

COM

Amerlci Cooks Series:

American |D| $9 88

Chlnese<D) 19.88

French|D) SB aa

ilalljn(DI 19.88

Msilcan(D) (9 He

CMS

QeneralAcct. 128 $119

InventnryUS .149

DATA EAST

Commendo(D) 123

KunflFuMaa1er{D). .123

Tag Team WreatllnoJD) 123

DjraSOfT

All. Reality: Clly(D) (25

Alt. Reality:

Oungeon(D)

Mercenary (01

Theatre Eu rope {D|

Police C id el 10)

Strip Poter ID)

18.M

(21

Algeb!asler(D|

Wnlh FJIailn: 'lli

Spell lr<D>

125

119

$23

133

133

133

WordAilecMD) 133

ELECTRIC DREAMS

Rocky Honor Show (Dl 119

Splndlziy (O) $19

TJIanlc Recovery

Minion (D) $19

Zolda(D) . . 119

ELECTRONIC ARTS

Sollwui Clesiic Sei/es:

Arch on (D) id fc»

Heart oi Aiit,-i idi 19.88

Mall Order

MonsKrtlD) . $9.88

M.U.L.E.(O) $9 86

Music Consl SeHDI 19.88

One.on-Onep) $6.66

Plnball Const. Set (0) 19.88

Racing Deil.Sel(D)lB SB
mi .!i= . (...!.■■[>. 19.88

Super Boulder

DaihIO) 19 86

Touchdown

Foolbal!<D) . 19.88

ELECTRONIC ARTS

Adv. Const. Sel(D) 128

Amerlci'i Cup

Sailing IDI 123

Amnesia 10) 126

Arch on 2: Ad a pi (D) (23

Arctic Foi 101 123

Balakon Raider (0) (23

Bird's Tale i (01 (26

Bird's Tile 2 The

Destiny Knight |0) (26

Be tile front ID) 126

Chassmasler 3DO0 (D)$26

Lords ci ( jrvjii ■■: |D). 123

Mike Your Own

Murder Party ID) 123

MirtilB Mfldnaia (D| $23

Mo>leMaker(D) 123

Scrabble ID) 123

Skyloi|0) 123

Ster FleetI(D) $2E

Timothy Laary's

MindMlrrorlD) 123

UlilmateWliBrdlD) 119

EPYX

Bartile(D) ... (9

Champ. Wresillno |D| 123

Desiroyar ID) 123

F .i-.ll'.a.liHi 123

Gateway loAspehal(D) 19

.■-.■■■ M " ■- 10) 19

Ji/mpman (0) . $9

MoileMoniter(D) 123

Multlplsn 128 133

Plta1opll|D) . 19

P.S. Crj^ik-s ScaoCook 1:

sponsio) . ne

P.S. Graphics Sotpcook L

Oil 11-■ -. Ws'iiH, (16

Summer Gamas 2 (D) $23

Super Cycle 10) (23

Wlnieraimei(D) $23

World Championship

Karal*|D| $17.95

Wnrld0am*<(D) $23

FIHEBIHO

EIMs(D) ... . $19

ThePawn(D) 128

FISHER PRIZE

Alpha Build |H) $6.88

Dance FanlasylB) $6.88

Hop Along

Counllng(R) si.'.'

Linking Logic (R) $8.88

MemoryManor(R) 18.88

SaaSpallerlB) $8.88

' Buy 3.0*1 1 Ires!

GAMESTAR

ChampIon i hip

B*<eba[l'BB 123

Champ. Ba*kalbell|0).$23
Star Rink Boning (Dl. 119

GFL Championship

FooIdsIIIO) . ...123

On CounTennli(D) $19

HES

Mlcroaoli Multlplan 10) $19

Prelect Spec*

Slatlon<D) 118

HI-TECH £ 1 Pfl ESSIONS

16.88

(8.88

(9.88

Card Wan u

Heart Ware |D| .

Party Ware (0)

IHF0C0M

A Mind Forever

Voyaging 12B

Ballytioo(D)

1 nrhjiMMi (Flj . .

Hltcrihlkar'i Oulda Id

1h* Galaxy (D)

Lai thar Goddesses

Moonmlst(DI

PlineililllO)

Sorcerer (D)

Suspect 10)

Trinity 128

123

125

123

123

.123

ZorX 11D!

Zork2or3(D)

K0UAKU

YleArKungFu(D)

MASTEItTRONlC

AcilonBlkerl'D)
CsplalnZapID)

Elactn Slide |D)

Inilnlly Machine |R)

123

(25

125

125

$23

123

119

(6.68

16 BE

$8.88

112

5A5ldeSoccar<D) it sa

Knight Gamea(D) 15.88

LaaiV.B(D) .. 14.B8

Megnum Joystick 112

Maslarol Magic |D) 18.98

Nln|a|0| . (6.88

Pro Golf ID) 18.88

Shogun(D) $6.88

Speed King (D) . 18.88

Th*Slugoer|0) $888

Vegas Poker 1

Jackpotioi ie.ee

DHCROLEAGUE

BateDalllD) . . $25

Bo> Score Siala(D) $16

General Manager(D) 125

19S5TeamO*1aDlik $14

1988 Team Deli Disk 114

WWFWreaillng(D) 125

U1CR0PR0SE

AcroJet(D) . $18

■ --,■■■■ In VIel Nam (D«25

Crueede In Europe |D)125

DaclalDn In Oeaert{D)$35

F'ISStilkeEaola(D) 123

Qunthlp(D) $23

Kennedy Approach |DI 116

Silent Strilce (0)

TopGunner(D) .

MIHOSCAPE

Bop 1Wre* lie 10)

Fal'llghi(D)

$23

lie

119

$19

Hloh Roller |DJ. . $19

lndoorSporti{D). US
Infiltrator 10) 119

Parted College (D) $14

Pert eel Score SAT (0) 144

The American Challenge

StUlna Simulation (D)$1!)

H18C
CSM 1541

AllgnKII(O) . .129

Central Polni.

y 123

Fon1Mailer2(D) $33

Fon1Ma*lar21Z8 13B

Calo(D) $18

Snapahoi84|R) . 139

Superbiia 84 (□) 147

SuperDisa 12B(D) 159

Supencrlp184(D) 133

Superscript 128 .147

ORIGIN

AutoduallD) 132

Mo«blus|D) $26

Oora (Dl $26

Ulllm>3|D) $32
Ult'rn. I ill; $39

RtLCVAHJ

Billboard Maker(D) s.".

Icon Factory (O) $25

i.e. mii c-t 'i '.;■•

Build A Book (0) $18

MsBlortypo(D) 125

SIMOH I SCHUSTER

Chem. Lib ID) . .125

Greet Int'l. Paper

Airplma Consl. (0)119

Slar Trek: Promatham

Prophecy(O) $19

Typing Tutor 3 ID) 125

SPINNAKER

ACE $14

HDme*ork Helper:

Mtth Word Problem 123

Willing $13

KungPu1or2(Ol$19aa.
SPRINGBOARD

CertltlcaiaMeker(D) 133

CM. Library Vol. 1 $23

Newsroom 10) .... S33

N.R.CIIpAr1Vol.l<D)l1U

N.R.CIIpArtVol.2|D)I25

N.R.CIIpAri Vol.3{D)$ll>

Print Shop Graphics

Eipandar(O) $23

BaitleGroup(O) 137
Battle of Anllatam |Dj$33

ColonMConguMtlD) 125

Gamiione Heeler (O) 119

GeityeburgfD) 137

Kampfgruppe(D) . .137

Mech Brigade |D| $37

NAM(D) 125

Phantagle(D) $25

Phanlaale 2 |D) 125

Rlnoa aiZlllln(D) 125

Roa<)w«2000|0j .125

Shardof Sprlng|D| (25

War Game

Conetructk3nSe1<D) $19

Warihlp(D) $39

Wliard'l Crown (D) 125

SQFTSYNC

Perwnai Aommtmt (OJJ23
SUBLOGIC

Flight Simulator 2 <D| $33

F.S. Scenery Disks Cill

r: •:■'! 128

Jal|D) .. ... ...126

1ELARIUU

Amiisn(O) 19.BB

Fehranrielt 451 (0) .19.88

Dragon World (D) . 19.M

Rendezvous (0) $9.88

THUNDEH MOUNTAIN

Cyrus Chess (D) $6 88

MailGoli(D) KM

Mr. Pliele

CartoonKlt(D) IS FM

Rambo: Flril Blood

Part 11(0) . .(fl.fla

"' '■ I I r.i-n .1 ■■ .111 (6 88

$43

$39

139

139

143

Bnibell(O). .13!

Accis. Payable (D) (39
Accti. Receivable ID) 139

DateMinag*r2{D|

Data Managar 128

GenarelLedger{D|

Inventory Mgmt (0)

f'.ir i E.li.FU

Partner 128(R|

':>. " •-!. .■ I „,.,■■!;, $25

SwIMcaFcf

Slde*ars128 $43

Swlllai $33

SyMi Porter's Paraonal

■ ■. i" ii-i. • fCn.t 133

Sylile Porter's Personal

Fin. Planner 128 143

Word Writer hi

Speller ID) $33

Word Wrliir w/BSOOO

WordSpell*r12S $43

UNISON WORLD

Art Gallery 1 |D) $16

AriOilleryKO) lie

PrlnlMastar(D) $23

VALUE TIKI£

Art Library 1 or2(D)}9.88

Calanoirs &

Slitlunery (D) $9.88

Greeting C i rds(D) 19.88
Slgni », Banners |D)19.88

WEEKLY HEADER

SllciybeaV Serlea:
ABC's (D) 118

MalhID) $16

NumhenlO) 118

Oppoallea(D) $18

ReedlnglDI . SIB

Shapes|D| $1B

Spgllgrabt>ir{D) .118
Typlng(D) $18

WIHDMAU CLASSICS

Alice In

WondsrfendfD) 16.88

Below the Flool (□) 18.98

Swlaa Family

RDblnsOn (D) 16.88

T re aa ure I a Ian d {DI Ifl.BB

Wliard of [i ■ |0) M.SS

4CCESS0HIFS

BonuaSS.DD 15.99B>

Bonus DS, DO 1B.»9B>

CompuServe Sierier Kit

(at2£uugaCrMlt) 119

Dlsl:Cise(Holde75). $S

Dlek Drive Cleaner $9
Dow Jonte StartH KM MJH

Epy»500XJ JoylilcV $14

Wlco Bat Handle. . 117
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FREE SOFTWARE

C-64-Plus 4-lZB-ftmiga

Thousands of programs available!'!

Games ■ Utilities • Educational
Programming aids • Word processing
Fas! copies ■ Tutorials • Data bases

Terminal programs • Graphics • Freeware
Music

ANO MUCH MUCH MORE!

Bjy our disks and receive the programs

FREE! Each disk is jam packed with top

quality Public Domain Software

10-50 Disks 60 or mote
Commodore W S2.20 ea S1.95 ea
Plus 4. C-128 2.50 ea. 2.25 ea.

Amiga 4.00 ea. 3.75 ea
SOLD IN PACKS OF 10 ONLY'

Be sure lo indicate
which computer you

are using.

MAIN STREET MICRO
P.O. Box 12457

Toledo. Ohio 43606

(419) 691-8732

Payment enclosed (check or money order)

C.O.D VISA MasterCard

Account # ,

Expiration Date
Please add $4 00 tor shipping and handling.

Name

Add ress

City/Staie/Zip

Sign ature

POWER SUPPLY [C-64] 29.95

1541 (Alignment) 35.00

C-64 (Repair) 44.95

C-128 (Repair) 95.00

1541 (Repair & Alignment) 75.00

1571 (Alignment) -WOO

1571 (Repair & Align) 135.00

POWER SUPPLY (C-128) 99.95

PARTS C-64 & C-128 CALL

PARTS AND DIAGNOSTICS INCLUDED

(FREE Return Freight in ihe USA.

APO-FPO, C3POadd$10)

TO SAVE C.O.D. CHARGES -

SEND UNIT & POWER SUPPLY

WITH CHECK OR M.O.

(916)635-3725

Second Source Engineering

2664-B Mercantile Drive

Rancho Cordova,

CA 95670

COMPUTED Gazette

Subscriber Services

Please help us serve you belter. If you

need to contact us for any ol tiie reason;

listrd below, write to us at:

COMPUTE!'* Gazette

P.O. Box 10957

Des Moln.es, IA 50340

or tall the Toll Fret' number listed below.

Change of Address. Please allow us 6-8

weeks to effect the change: send your

current mailing label along with your new

address.

Renewal. Should you wish to renew

your Gazette subscription before we re

mind you to, send your current mailing

label willi payment or charge number, or

call the loll Free number listed below.

New Subscription. A one-year (12-

month) U.S. subscription to COMPUTEI's

Gazette is $24 (2 years, S45: 3 years, S65.

For subscription rates outside ihe U.S.,

see staff page). Send us your name and

address or c.ill the Toll Free number

listed below.

Delivery Problems, l! you receive dupli

cate issues of COMPUTEI's Gizetre, if you

experience late delivery, or if you have

problems with your subscription, please

call the Toll Free number listed below.

COMPUTEI's Gazette

1-800-247-5470
In IA 1-800-532-1272

FACTORY AUTHORIZED

COMMODORE REPAIR CENTER

1-800-772-7289
IN ILLINOIS |312| 879-2888

C64 Repair w«* . 42.95*

1541 Repair 79.95*

1541 Alignment

only 29.95*

C128 Repair ,.,.«„. 79.95*

AMIGA Repair CALL

C64 Power Supply . 34.95

CBM & AMIGA PARTS

Call |312| 879-2350

'Includes parts, laDor & UPS return shipping APO/FPO 01

Air Freight add SIO.OO

CALL BEFORE SHIPPING, VISA. MASTERCARD OR MONEY ORDER

24-4B Hrs. Turnaround (SuBject to parts availability]

Diagnosis fee of S25.0O fra any unit altered or with no defects

SAVE YOURSELF SOME MONEY

Due to our vast experience in repairing 64s we have found that

the power supply is a major cause of board failures. By inserting

our device between the power supply and computer over 63%

of our customer's repairs would have been avoided. For only

S19.95 our C64 Over Voltage Sensor will continuously monitor

your power supply output. If an overvoltage occurs the Over

Voltage Sensor will prevent damage to your 64.

64 OVER VOLTAGE SENSOR S19.9S

TEKTONICS PLUS, INC.
150 HOUSTON STREET

BATAVIA, IL 60510

CLIP AND SAVE

THE AMAZING

VCICE MASTER

ENTER

IHE FINAL

FRONtiER

OF

MAN-rO-MACHINE

COMMUNICAJIONS

There is nothing else like

It. Voice Waster gives

both speech output

ana voice recognition with ihls smgle harchvare productl Your

controls programs, or home appliances, robots, and more wild spoken

Commands Verbal response back Qrves status, verifies. C requests your

reply! Speech output and recognition paItems are recorded In with your

voice Or use Ihe voice of your friend, boss, teocher, mothot. even The

lamify pel! Programming is simple with newcommandsoOQedloBASC

A music bonus program lels you write ond compose musical scores
simply by humming thB tune. Unllmilea applications lor tun, education,

and commercial use. Design your own programs foi profit Speech onO

recognition quality unsurpassed by even the most sophisticated

mochmes Only Covoi: provides this high-tech marvel at □ pricelessthan

most common peripherals

The CovoiVoice Master comes completewith oil hardwareond software
lor only SB9.95 (AoO Sd shipping and handling for USA S6Canada, S10

overseas) Available for Commodoco6-V128, Apple II, IK llc.lle. Atari 800.

BOOXL 130 XE Specify when ordering Visa. MasterCorO phone orders
accepted

Call or iw/te (or FREE Voice Master Intopok

and special combination package otters.

COVOX INC., dept. CG
676-DConaai Stioel • Eugeno. Oregon 9 7dO2 'USA

71 ■ Tele* 7060i7(AuAJormUD]

FREE SOFTWARE 
C-54- Plus 4_ 128_ Amlga 

Thousands 01 programs available!'! 
Games " Utili ties " Educational 

Programming aids ' \'v'Ord Ilrocessing 
Fast COPies " Tutorials " Oala bases 

Ter mlral programs · Graphics " Freeware 
MusIC 

AND MUCH MUCH MORE! 
8uy our II ISks arKI receIVe the programs 
FREE! Each IIlsk is jam packed With lOp 

Quali ty Public Domain Soltware. 

t().SO Disks 60 or more 
Commodolt 64 52 20 ea 5t .95 ea 
Plus 4, C· t28 2.50 ea, 2.25 ea. 
Amiga 4 00 ea 3 75 ea. 

SOLO IN PACKS OF 10 ONLYI 
Be sure to inllicale 

which computer you 
are using. 

MAIN STREET MICRO 
P,O. Box 12457 

Tolello, Ohio 43606 
(419) 691·e732 

_ Paymenl enclose(! (checkor money order) 

_ C.O.D. _ VISA _ MaslerCarll 
Account ,, _ _ _ _ ____ _ 

Expiration Oate.",==",,,"",=,,,,,,,,,," 
Please add S4 00 lOr shipping ani! hanlliing . 
Name' _______ __ _ 

Address' ___ _ _ ___ _ 

Clly/State/Zip' ______ _ _ 

Signature 

POWER SUPPLY(C-b4) . ... .. .. 29.95 
1541 (Alignment) ... .. .. .. . ... 35 .00 
C·64 (Repair) ... . ...... .. . .... 44.95 
C·128 (Repair) ... ...... ...... . 95.00 
1541 (Repair & Alignment) . . ... 75.00 
1571 (Alignment) .. .. .. . ... ... 40.00 
1571 (Repair & Align) . . . . . . . 135.00 
POWER SUPPLY (C·128) . ...... 99.95 
PARTSC·64& C·128 ......... .. CALL 

PARTS AND DIAGNOSTICS INCLUDED 
(fR EE Return Freight in the USA. 

APO-FPO, C3PO add 510) 

TO SAVE C.O.D. CHARGES · 
SEND UNIT & POWER SUPPLY 

WITH CHECK OR M .O . 
(916) 635·3725 

Second Source Engineering 
2664-B Mercantile Drive 
Rancho Cordova. 
CA 95670 

EEh r 

COMPUTE!'s Gazette 
Subscriber Services 
Please help us serve )'00 beller. If you 
nt.'Cd to cont.1Ct us for any of the reasons 
listed bekM· . .... -rite to us at: 

COMPUTf!'s Gazelle 
P.O. Box 10957 
Des Moines, LA 50340 

or calilhe TaU Free number listed belem. 
Change of Address. Please allow us &- 8 
\\'(.~ks to effect the change: !rend )'OUf 

current mailing 1.1bcl along .... ith your Il(W 

address. 
Renew.a l. Should you wish to renl'W 
your Gazette subscril:rtion before we re
mind you to, send your current mailing 
label with payment or charge number, or 
caU the Toll Free number listed below. 
New Subscription. A one-year (12-
month) u.s. subscription to COMPUTErs 
G.uelle is $24 (2 years. $4S; 3 years, $6S. 
For subscription ratt'S outside Ihe U.S., 
we staff p<lge). Send us your IkIme and 
address or COlU the Toll Free number 
listed below. 
Delivery Problems. If yO\J receive dupli
cate issues of COMPUTE!'s Gazelle, if you 
experience late delivery, or if )'Ou have 
prob/C!ms with your subscription, plea!re 
c.l11 the Toll Free number listed beiolv. 

COMPUTE!'s Gazette 
1-800-247-5470 
In IA 1-800-532-1 272 

r------------------, I FACTORY AUTHORIZED 

I COMMODORE REPAIR CENTER 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1-800-712-7289 
IN ILLINOIS /3 I 21 879-2888 

C64 Repair __ . 42.95· 
1541 Repa ir ..... 79.95 · 
1541 Alignmeni 

only ......... 29.95· 
c\28Repalr __ . 79.95" 

AMIGA Repair .... CAll 
e64 Power Supply . 34.95 

C8M & AMIGA PARTS 
Call 131 2 ) 879-2350 

'Inc lude$ parts. IabOf & UPS fetlSn Jhipplng. IIPOIFPO or 
M Ffrigtll ~ SI O.OO 

CAll BEFORE SHIPPING. Vis.-.. MASTERCARO OR MONEY ORDER 
24-48 HI'S. Tumaround /SuO}l'c1 10 p.1IfU avdlllaOilrty) 

Oi~ ,~ 01' 125.00 !Of 1nJ unI'I allered or wllh no dC'fecu. 

SAVE YOURSELF SOME MONEY 

Due to our vast t~~rlence In repairing Ms we havf' found that 
the pow-er supply Is a map cause 01 board failures. By inserting 
our device between the ~r suPPly anCI computer over 63% 
of our C\Atomer's repaJn WOUld havf' ~ avoided. FOl only 
S 19.95 our CM Over Voltage Sensor will continuously manitOl 
yovr power supply 0UlPVt If an ~tage occun the Ovef 
Voltage Sensor will prevent damage to yovr M . 

64 OVER VOIJ"AGE SENSOR S19.95 

TEKTONICS PLUS, INC. 
150 HOUSTON STREET 

~ BATAVIA, Il 60510 

L~ ClIPIWOSAVE J ------------------

ENTER 
THE FINAl 
FIIONTIER 

OF 
MAN·T~CHINE 

The<e Is noll'ling &be bkG 
II. Voico Mollor glvel 
OOlh speecn OUlpul 
ond voice rGCoQnitIan wllIl Itlil aingTo ~ proc).ICli YCAlI voice 
(;()r1trob PIQOIOfT'4. 01 nome (l()C)IIonc:M. rObOt" ond more wllfl SPOkOll 
COl I WI 00ftCb. VCIIbOI r&\pCn5O cac::k g lvell1otus. 'o$ifiOt. or n:q.JOIll 'fO.JI 
fopty! Spoocn outpUt onct recognition lXJItemsOl8 f8COfdod In wlm VOU! 
voice Or U$& tl'l8 YOIce 01 VOlJI Mood. bo&s. teochel. moll'lOf. even !he 
tomUy pelll'rogrammlng Is sln"'C)leWlllltlJ&olCOl I W I 00f dsoddad IOBASIC. 
A f1"IIJlIc t:IOnus OfOOIDm loll 'fOU wrile and COfl1CXl$e rnusieoI tcOf(!1 

simply CV nummIng tl'lO tune, l.roIinVlea 0PPIIca11ons lor run. educotion, 
ond OOI'm'o8lCIal U50. DesIgn VOlJI ~ PIQOIOfllS lor profit. SOeeeh and 
recogniIlon quolily unsurpo~ by even !he ITl()!,I SOI)hisIlcaTeCl 
mochIoes OrWCoYoa-P'IMOM mlsNgl'\-teth mcrveI cI a ~ less !han 
mosI ~ pariDherals 

11'18 CoYoa-Va1c8 Mostlll'comesCQfT'Qlole wllIlOM llCJICwCreand sanwaro 
lor 0IYr 589.9$, (ACta S4l/'11co1nQ ond ~ lor lM S6Canooa. SID 
<MlfSOOS.) AvallObIo far Cammoc:IoroOA/128.ADoIe IL II' ,ne. lie, AlOli 800. 
8OOXL. 130 XE. SoocffY wnen oroonno VIiQ, Masl9lCord phOI>e orden 
accepted. 

Coli 01 wrlle for RIfE Voice MosIeIlnlopok 
ond JPfIC/oI combination poclcogft oIttIrJ. 

• 
COVOX INC., DEPT. CG 
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PHOWE and M4A. ORDERS ONL Yt

Call Collect V

ALL COMPUTERS & PERIPHERALS COME COMPLETE WITH

AC ADAPTOR. OWNER'S MANUAL AND ALL CONNECTING

CABLES.

ALL MERCHANDISE IS BRAND NEW AND FACTORY FHESH,
COMPLETE WITH MFR. U.S.A. WARRANTY.

commodore C= 128"^

12BKRAM
Powered

Personal
Computer

$23995

OB4-C
64 KRAM
Powered
Home Computer

$15995

commodore

AMIGA
512 K RAM

Powered

Computer System

$899 ,-"::■

PERIPHERALS

= 1541C

i%,i

NEW Disk Drive

$16995
= 1541

Disk Drive

$14995

z 1571

DiskDrivD

$21995

W 1802 Color

Computer Monitor

$17995

= 1902
RGB Color Monitor

$24995

cr commodore
COMPUTER PACKAGES

Get it all together & save!

COMPLETE PACKAGE

Commodore 64 C Computer
Commodote 1541 Disk Drive

80 Column Printer

12" Computer Monitor

C=1B4 COMPLETE PACKAGE

Commodore 64 Computer

Commodore 1541 Disk Drive

80 Column Printer

12" Computer Monitor

C=128r COMPLETE PACKAGE

Commodore 128 Computer

■ Commodore 1541 Disk Drive

■ 12" Computer Monitor

80 Column Printer

C-128X DELUXE PACKAGE

Commodore 128 Computer

Commodore 1571 Disk Drive

Commodore 1902 Color Monitor

Commodore 80 Column Printer

$75995
APPLE 1IC PACKAGE [
• Appli ItC Keyboard
■ Built-in Ditk Driv«
• Apple Monitor
> AdpIi Monitor Stand
• All 1..1 birr, and Adiptori

• 10 (looey Dlikettti

$649"
Vhl, '"-- 1 1 [i -r.'i Cub ' i'i<- j-J Di*(*¥tF Cn4 J.criii

z MPS-1200 Printer (249

SG-1QC120 CPS

Prinler

STAR Power Type

Dilsj Whttl UtlB Quality

STAR NX-10 Prinler $189

STAR Gemini II Primer $229

STAR LV-1210 $189

STAR NL-10 w/cartridge $259

STAR SG-15 $359

5TAR SD-10 $319

STAR SD-15 $429

STAR SR-10 $439

STAR SR-15 $549

STAR SB-10 $359

STAR NB-1S $969

EPSON lx-bo
$21995

EPSON Hommilitr 10 tlTl.tS

OKIMATE 20

1GS0 Phone Modem

■- $3995

~S 1670 Automodem $119.95

1350""Mouse"for *»_

any Commodoi ■ $39^^y

Computer

Cw 1700128 K

Expansion Module T^T.. SB9

C 1750 512 K Expansion Module $169
"MAGIC VOICE" Module ... MS.95

lor bant tTtiniffl. Msm; srdir* in n .1 - mi r.rJ AlEllp N.Y.' ntldtAlt idd 1 ind l/l'i Itlfl In. Prim m,l *vj.Ij:..i it ubjrrl lo changi wilhoul

■•dfl-ll rill b ifor 1 piitlng jov ttfai N41 mpAAiibU far ijt*gi*pK>( «"•'" Viivrii ■! Jilffin mnchi*flnt mull hivt pner itimn miiiehritltp mmbtr.

ALL COMPUTERS & PERIPHERALS COME COMPLETE WITH 
AC AOAPTOR. OWNER'S MANUAL ANO ALL CONNECTING 

CABLES 

ALL MERCHANOISE IS 8RANO NEW ANO FACTORY FRESH. 
COMPLETE WIlli MFR USA WARRANTY 

commodore (:1iS::: 
128 K RAM 
Powered 
Personal 
Compuler 

$ 
commodore 

C: 1571 
DIsk Drive 

$21995 

(:: commodore 
COMPUTER PACKAGES 

Gel It 111/ logelher & save! 

PLETE PACKAGE 

~~~~~R2JiH\ C 
Computer 

• Commodore t541 Disk Drive 
• 80 Column Printer 
• 12" Computer 

fo= C 
64 Computer 

• Commodore 1541 Disk Drive 
• 80 Column Printer 
• 12" Computer Monitor Col., 

MOnlto, 
.dd 'uo 

,;~1~~~~ C ''!E!§ii'J.'0t[ 

• Commodore 128 Computer 
• Commodore 1541 Disk Drive 
• 12" Computer Monitor 

Column Printer 

, 

STAR Po." Typ, $22""'5 
0.1. , W~ .. llo"" Quollly 7' 
STAR NX - I0 Prinler ............... U89 
STAR Gemini 11 Prinler ....... .. .... U29 
STAR lV- I210 ...................... .. U89 
STAR NL - I0 w/cartrjdge ...... ~ .U59 
STAR SG-IL .......... ........... ...• 359 
STAR SD-I0 .. ................ ...... ... 1319 
STAR SD-15 ...... ..................... . 429 
STAR SR- I0 .. ...... .. .................. .u9 
STAR SR- IL ... ......... ... ........ 1549 
STAR SB-I0 .............. ..... ....... . 1359 
STAR 

(::: 1350" "Mouse " lor 
any Commodore $3995 
CompUltr ~ ..., 

~ 1700128 K ~ C- Expansion Module . ..... .. ... $119 

C::: 1750512 K Expansion Module $169 
" MAGIC VOICE" Module .•. $49 .95 
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FOR THE

COMMODORE 64/128

AND THE MSD SD-2

ONLY

$25.95 +
$3.00 SHIPPING

MASS DUPLICATOR

• 15 second backup for standard format disks!

(full verify option included)

• 18 second full GCR "quick-nibble" for

protected disks!

■ 9 second disk format! Format two disks at

the same time, still 9 seconds!

• Auto back-up: Boot up, then disconnect the

computer! The drive will automatically

detect disks being inserted and removed.

■ Simple to install, just plug in our chip.

• A Must if you have more than a few disks

to copy!

Cash, Check
Monay Order.

M,C, or Visa

COD's add S3.00

CHIP LEVEL DESIGNS
P.O. BOX 603

Dealer & Distributor

Inquiries Welcome

ASTORIA, OR 97103-0603

(503) 861-1622

10 MITTE DRIVE

Store* 60 Floppleil

TRANSPARENT

OPEHATION

MULTIPLE

CHAINED

PARTITIONS
20 Mbyte Modal HFD-20

ONLY

10 MBVT6 MODEL HFD-10

ONLY '895.°°

S MBTVE MODEL HFD-5

ONLY'695.°°

1.1 !!■;■■ COMPATIBLE

SUPPORTS SINCILE SIDED

. ■ ?! AND CPM

BUILT-IN FLOPPY DRIVE

SUPPORTS ALL 2.0 TO 7.0

|C^Zfl)D0ft COMMANDS

FtEPROadAUUABLE BOB PAK'"

(BUMEHEDOPEFIATINaBISTEM]

Storage m anginal individual am luirrtat

- Easy Aceen lo prrjgrtrm »»■ Duk Number

for disk • 60 OPEN M> 8 )5 H60

Srflndera uiihdej inciuaed

- Includes Wflijge Commanai

Supply

Mem Enciosurn nouins ur> fa 5 «cn 1/3 Hi Hud Onki

PlO-'Ol» E.CSUB'H Mon.ioc ST*nd PC lt|/lt

- AHowa room For lulurp upmnon

Compial* Op«riliiT<j Minjil

1 Y*ir Fuiiwarunly

DATA CHIEF 11 peHeCl For ^iwara and Hard

n&« vi*'% iiudunti ana tt'tom compuior

H»aii as inr Duiieim boards and ijiig

TO ORDER SEND CERTIFIED CHECH OP MONEY OHDEfi TC

Maryland renOBiMt aQO SS 3fti«

For mort pnfarmaiiQn call

(301)371-4000

W g~< T >-'' o" *■*«••*» "Wliwrj (US O

I'vElsctronici Ltd

GEOS is a liademjirlt uf

elfly 5oFI*orfcs

*UG»M*NS LANE

SUITE 301

FHEDERICK MDJT/01

Use your Commodore 64/128 to improve your per

formance at the track! Programs for Thoroughbred,

Harness and Greyhound racing rank the horses or

dogs in each race quickly and easily. All the information

is readily available from the Racing Form, harness or

dog track program.

Thoroughbred factors include speed, distance, past

performance, weight, class, jockey's record, beaten fa

vorite and post position. Harness factors include

speed, post position, driver's record, breaking tenden

cies, class, parked-out signs and beaten favorite. Grey

hound factors include speed, past performance, ma

neuvering ability, favorite box, class, kennel record,

beaten favorite and breaking ability.

Complete instructions and wagering guide included.

Thoroughbred, Harness or Greyhound Handicappers,

$39.95 each on tape or disk. Any two for $59.95 or all

three for $79.95.

Federal Hill Software

8134 Scotts Level Rd.

Baltimore, MD 21208

Toll Free Orders 800-628-2828 Ext. 850

For Information 301-521-4886

ADVANCED
DETECTION & CONTROL

Conlrol lights, appliances, healing and cooling systems,

relays and motors.

Connect lo temperature, light, sound, moisture, fluid level

and pressure sensors.

32 separate buHered digital output lines.

32 separate digital Input linos.

NO INTERFACE COULD BE EASIER TO USE

BH100 I/O Card

User Manual, instructions,

sample programs S, diagrams

of typical fiookups S129

Complete I/O Course

Includes BH10G. Beginnor'5

Module. Course Manual and

User Manual. $159

The Beginner's I/O

Interface Course Manual

S15

8 Channel A/D Plug-in

Conversion Module 545

Security System Module

WitM siren,

software.

and

S35

Beginner's Module

With 8 LED's. 8 switches and

1 relay. $25

INTELLIGENT I/O
P.O. BOX70«POTSDAM.NY 13676

(315) 265-8350
Call for tree Brochure loday!

We ship within 4B hours Irom stock.

Add S-t for postage and specify C-64 or VIC-20

CASH, COD,'VISA or MASTERCARD.

FOR THE 

COMMODORE 64/128 
AND THE MSD 50·2 

ONLY 
$25.95 + 

S3.00 SHIPPING 

.. ASS DUPLICATOR 

• 15 second backup for standard formal disks! 
(full verify option Included) 

• 18 second full GCA ~quick.nibble" lor 
protected disks! 

• 9 second disk format! Format two disks at 
the same time, still 9 seconds! 

• Auto back.up: Bool up , then disconnect the 
computerl The drive will automatically 
detect disks being inserted and removed. 

• Simple to Install, Just plug In our chip. 
• A Must If you have more than a few disks 

to copy! 

r..~ Cash, Chec~ ' aEI~ 
. Money Ordf,lf, \II 
\ - ~ M,C. 0' V'Sa. - -

COD's add $3.00 

CHIP LEVEL DESIGNS P.O. BOX 603 
ASTORIA , OR 91103·0603 

(503) 861·1622 
Dealer & Disi "buior 
Inquiries Welcome 

Use your Commodore 64/128 to improve your per
formance al the track! Programs for Thoroughbred, 
Harness and Greyhound racing rank the horses .or 
dogs in each race quickly and easily. All the information 
is readily available from the Racing Form. harness or 
dog track program. 

T,horoughbred factors include speed, distance. past 
performance . weight. class. jockey's record . beaten la
vorite and post position. Harness factors include 
speed. post pOSition, driver' s record, breaking tenden
cies. class. parked-out signs and beaten favorite. Grey
hound factors include speed. past performance. ma
neuvering ability . favorite box, class. kennel record, 
beaten lavorite and breaking abili ty_ 

Complete instructions and wagering guide included. 
Thoroughbred, Harness or Greyhound Handicappers, 
$39.95 each on tape or disk. Any two lor $59.95 or all 
three for $79.95 . 

Federal Hill Software ~ 
8134 Scotts Level Rd. V/SA® 
Baltimore, MD 21208 

Toll Free Orders 800-628·2828 Ext. 850 
For Information 301-521-4886 

0(0'" CO .. P ... lIIL( 

• SUPPDlIlI'I"OU tiDED 
C·," "'"D CP .. 

• BUlL T·I" flOPPY OIlIYE 

• SUPPOIITI AlL 2.0 to 1.0 
lc,n.) OOS CO ..... "OI 

'0 .1'fT( olun 
Itar •• eo flapp, •• 1 

20 Mb,tl Mod" "FD-2lI 
ONLY 1995.°0 

10 MBYTE MODEL HFO·10 

ONLY 1895," 

S MIITVE MODEL HFO·5 

ONLY '695." 

• II EPIlOOIl .......... BL E - 1 0 ' pu
CIU,nll(D OPlIIAlINO n ITU') 

.. ,I" ,mpo,'""' ,,,1",,,1.', 
S'o'.~ ," 0.'V,",1 """wod.,.' a" . 10'''''' 

_ E .. ~ "'«0 .. 10 0'0\1""" ,," 0.,' N.",D ... 
_ [" "'0" '0' d,'_' (;(J 'OPEN 1~. ' .~. - 0;&0-

5'""''''0 U.,,, ... I,,,,I.ood 
_ Inc'""" W~g. Co mm,,,,,. 

'3~ w,,, po"., SuPpl y 
.... " . E"",o , u" nou, .. up 10 3 , . cn '11 ", ""d 0. .. . 

_ P'O .. d .. [, c.llonl ........ Ia' 51. "" P C O!, .. 
_ A" O .. , ' 00'" '0' I ~I.' •• ' p, """n 

Co"'pIOle O".,,,,ng .... nu •• 
1 y ... full W"" nly 

1 n. DAT ... CH IU '. "'''0<1 ",. ' 0 10 .. ". " '0 " •• o~" . d .... ooo' •. 
Ou,,"' " u"". " uO." " , .M .. "ouo ''''''0.1 .. "00""""10" " 
..... .. 10' Ou"el,n boo,o • • "" d ... 0.'. ,~O!.m ' 

TO OIlDEA SENO CEllllfl EO C" ECK Oil ,", ONEY OROEA TO 

I.C_X."$ 
' Ill IlAUG .......... ·S ""'NE 
SU IlE 30' 
fAEDEII'C ... . ... 02110. 

f 0' "'0" ,nlo.m. l.on COli 
(301) 311 ..... 000 

... """ , ·e ....... dOl, .. " (U 5 On11) 
. C-e. $ C·12& OI . " .Q.m .... " I 

COm......,"'. E .... ' ,"" ... L.O 

•• GEOS ". ",0. ", • • 0 0 ' 
O' ... I.' 50!t .. o .. . 

ADVANCED 
DETECTION & CONTROL 

Cancro) )ighC,. apptiantes. heaHng and cooHng systems. 
r e) a ~$ and motors, 
Connec t to temperature. tight. sound. mois ture, Iluid )evel 
and pressure sensors, 
32 separate bu fl ered diglta) ou tput Iinos. 
32soparatcdlg ita) Inpu t ilncs. 

NO lNTERFACE COULD BE EAS)ER TO USE 

BH100 I/O Card 
User Manua), Instructions. 
sample orograms & diagrams 
0 1 tvpical hookups S129 

Complete 110 Course 
I nclude, BM t OO . Boglnnor' s 
Motlu)e. Course M anual anti 
Usc. M anual. S159 

The Beginner 's 110 
Inlerface Course Manual 

'15 

8 Channel AID Plug-in 
Conversion Module S45 

Security System Module 

With Siren. swllthes anti 
so tlware. S35 

Beginner ' s Module 
With 8 LEo·s. 6 switches and 
, rclay. S25 

INTELLIGENT I/O 
P .o . BOX 70 - POTSDAM . NY 13676 

(315) 265·6350 
Ca)1 for tree brochure coday! 

W e ship wi thin 48 hours Irom stOCk . 
Add S~ l or postage and speci fy C·64 or V)C·20, 

CASH . COD. VISA or MASTERCARO. 



OUR PRICES WONT BYTE

ABACUS

Basic 128 $42.95
Basic 64 29.95

Cadpak 45.95
Caflpak 61 29 95

Charipak 128 29 95
Chadpak 64 29.95

CoDol 64 . .... 29 95
Cobol 128 45.95
Super C Compiler 64/128 42 95

Super Pascal 49 95

BRODEBBUNO

Where in Ifie World

is Carmen SanOiago S21 95
P/S Library i-2-3ea 15.95
Pnnl Shop 26.95

Prin! Shop Companion . 21.95

Toy Shop 38.95
P/E Holiday Library 15.95

MICBOLEAGUE

General Manager Disk S24.95
Micro League Baseball 24.95
Team Disks 16.95

RIBBON

Axiom Elite 5 LCD $ 5.95

Brother 15. 25. 35. . . 5 95

Commodore 1525 6.95
Commodore 1526 6.75

Epson 185 6.95

Epson 85 4,95
Epson mx. In, rn 100 6.95

Epson mx. Ix, rx 4.75

Gorilla Bananna 6 95

Juki 6000 4 95
Juki 6100 3.35

Legend 880. 1080. 808 6 75

MPS 801 5.75
MPS 803 . 6.95
OKI 182 192 9.75

OKI 82. 92. 83, 93 ..,, 2.2b

SG 10-15 2.25

fMm. 6 pet order)

INFOCOM

Enchanter. 21 95
Hitchhiker's Guide 21.95

Invisiclues ea 6 00

Leattier Goddesses

ofPhobos 21,95
SpellDreaker. 26.95"

Trinity 128. 24.95
Zork 1-2-3. ea. 25.95

LANCE HAFFNER

;j-ln-l Football S24.95
Pro Basketball 24.9b
College Baskeitiail M 95

PRECISION

Superdase 128 ....

Superoase 64
Superscript 128 .

Superscnpl 64

TIMEWORKS

Data Manager 128

Data Manager 11

P,irlner 128 ....

Swill Caic 128 w/Sideways

Swtlt Calc 64 w/Sideways
Word Writer 128w/Speller

Word Writer 64 w/Speller

DIGITAL SOLUTIONS

Pockei Filer 128

Pockei Filer 64
Pockei Planner 128 ...
Pockei Planner 64

Pocket Wriler 128

Pocket Writer 64

M1CR0PB0SE

Conflict in Vietnam

Crusade in Europe

F-15 Sinke Eagle
Gunship

Silenl Service

Top Gunner

SPRINGBOABD

Certificate Maker

Clip Art 1

Clip Art 11

Clip AM III

Newsroom

Graphic Expander

ACCESS

Leader Board
L.B, Tournament Disk

Mach 128 ... .
Mach 5. .

10th Frame

S56.95

46.95

47 95
46 95

S42 95
29.95

42.95
42.95

29 95

42.95

29.95

.S31.95

24.95
31.95

24 95

31.95

24.95

24.95

24 95
21.95

21.95
21.95

18.95

S29.95
20.95

24.95

18.95

29.95
21.95

.S24.95

14.95
30.95

21 95

24.95

HOT SELLERS

Siar Fleet 1....

Commando .

Gato
Fung Fu II
Tag Team Wrestling

Slrike Force Coora

X 15 Alpha Mission ...

S29 95

21.95
19.95

19 95
21 9b

13.9b

. 19.95

DATASOFT

Alternate Reality S24.95
Conan 27 95
Crosscheck 18 95

Goonies ... 18.95

Mercenary 18 95

Mind Pursuit 18.95

Never Ending Story 18.95
Gunslinger 19,95

221B Baker St 19,95

Theatre Lurope 21.95

Crosscheck 1995

ACCESSORIES

WICO Boss Joystick

WICO B,it Handle
Joystick

WICO Three Way
Joystick

Xetek Graphic Interface
Xeket Graphic Jr

RS 232 Interlace . . .
Master Moderm

Flexiflraw Lighl Pen
Disk Nolcfier ..

AICP Disks |10|
Drive Cleaner
Disk Slorage Case (50)

.$11.50

15 50

18.95

54 95
34.95

34.95
34.95

74 95

5 95
7 95

7.95

7.95

ELA

Bard s Tale

Chessmaster 2000

Lords of Conquest

MarDie Madness .
Mind Minor

Moeoius

Movie Maker
Orge

Ultima IV
Ultimate Wizard

Bards Tale II
Auto Duel . ...

Scrabble.
America's Cup

MINDSCAPE

Bop and Wrestle

Dolphins Rune ,
Fairlighl

High Roller. ,.,
Indoor Sports

Infillratoi

Hal ley Projeci
Lords of Midnight

Ouate I

Luscher Profile.

S24.95

. 26.95

24.95

21.95

21.95
26.95

24.95
. 26.95

. 39 95

. . 22.95

. 27.95
34.95

22.95

22.95

S18.95

. 18.95
.. 18.95

.. 18.95
18.95

18.95

18.95

.. 17.95

. 17.95

18 95

bERKELEf SOFTWARE

GEOS S36 95
GEOS Fompak 1 18 95

GEOS Desk Pack 22.95
Writer Work Shop 31 95

Gecdex ... 24.95

AVALON HILL

Superoowl Sunday.
Team Disk

.$19.9;

. . 12.95

SOLID STATE SOFTWABE

taSiar 128.
VizaWrrte 123.

ACCDLADE

Dambuslers ..
Fight Night

Hard Ball

Law of the West

PSI 5 Traoing Comp

Kill Until Dead

S79 95
59.95

S18.95

. 18.95

. 18.95

. 18.95

18.95
18 95

ACTiVISION

Alter Ego .. . $29.95

Cross Country Road Race . 19.95
Mindshadow . , 19.9b

Murder on the Mississippi 21.95

Rocky Hcrrow Show IB 95
Shanghai 21 95
Spmdizzy 18 95

Translormers 21.95

Tass Times in Tcnelown 21.95

Gamemaker 24 95
Gamemaker Sci/Ficiiion 14.95

Gamemaker Spoils 14.95
Hacker II 21.95

Music Studio 21."95
Aliens 21.95

Labyrinth 21.95

Howard the Duck 21.95

Portal 25.95

EPYX

Fasi Load .$23.95

Muinplan 64/128. 40.95
Programmers Toll Kit. . . 27 95
Vorpal 21.95

World Karate
Championship 18.95

World's Greaiesl
Baseball.... 23 95

Super Cycle 24.95

World Games 24.95

World's Greatest
Football 24.95

Movie Monsier. .. ., ... 24.95

FIREBIRD

Elite S19.95

Colossus Chess-IV. 21.95
Frankie Goes lo
Hollywood . 21.95

Music Systems 24,95
Advance Music Systems . 49.95
The Pawn 28 95
Battle ol Britain/

Battle for Midway 13.95
ARC ol Yesod/
Nodes ol Yesod ,... 13.95

SSI

Battle ol Antietam £29 95
Carrier Force 36 95

Phanlasie II 24.95

Rings ol 2elpnm 24.95
Wirard'S Crown 24.95

Roadwar2000 , .,, 24,95

SUBLOGIC

Fligni Sim II S34.95

Football 27.95
Jet 27.95
Pure Slat Baseball 34.95

Scenery Disk 1-6 ea 14.95

BATTERIES INCLUDED

Paperclip II 149.95
Consultant 64/128 36.95
Paperclip w/Spell 64 . 28.95

CALL US TOLL FREE

Orders 1 800 634 flICP
. IT**!* icirt dlflt" ■^

, 
, 
, 

OUR PRICES WON'T BYTE 
, 

PRECISION ACCESSORIES ACTIVISION 
ABACUS Superbase 128 S56.95 'NICa Boss Joystick S11 50 Aller £80 529.95 

Basic 128 $42 .95 Superbase 64 46.95 I'/ICO Sal Han(!le Cross ounlly Road Race 19.95 
Basic 64 29.95 Superscript 128 4795 J06'SIICk 1550 Mlndslladow 19.95 
Cadpak , 4595 SuperSCripl 64 4695 WIC Three Way Murder on Ihe Mississippi. 21.95 
Cadpak 64 29.95 TIMEWORKS JoyStick 18.95 Rocky Harrow Show 18.95 
Cnal1pak 128 2995 0,113 Manager 128 542.95 Xetck Graphic Inlerrace 54.95 Shanghai . 21 .95 
Charlpak 64 29.95 Data Manager II 29.95 Xekel Graphic Jr 34.95 Spindizzy 18.95 
Cobol 64 29.95 PiII!ner 128 42.95 RS 232 Interface 34.95 Translormers 21.95 
Cobol 128 . 45.95 SWill calc 128 w/Sideways 42.95 Master Moderm 34 .95 Tass Times In Tonelown 21.95 
Super C Compiler 64/128 42.95 Swill calc 64 w/Sldeways 2995 Flexldraw Ligll1 Pen 74 9~ Gamemaker 24 .95 
Super Pascal 49.95 Word Wriler 128 wi Speller 42.95 Disk Nolch!)r 595 Garnemaker Sci/Flcition 14.95 

BRDOERBUND Word Writer 64 w/ Spelier 29.95 AICP Disks (10) 795 Gamemaker SpOrIS .. 14 .95 
Drive Cleaner 7.95 Hacker II 21.95 

Where in lhe World DIGITAL SOLUTIONS Disk SlOrage Case (50) 7.95 Music Sludio . 21 :95 
is Carmen Sandlago $21.95 Pocket Filer 12B , ,531.95 Aliens ......... 21.95 

PIS Library 1·2·3 ea 15 .95 Pocket Filer 64 . 24.95 ,LA labyr inl~ 21.95 
Prim S~op 26.95 Pockel Planner 128. 31.95 Bard's Tale . 524.95 Howard the Duck 21.95 
Prinl Shop Companion 21.95 Pockel Planner 64 24.95 Cnessmasler 2000 26.95 Portal 25.95 
Toy Shop 38.95 Pockel Wriler 128 31.95 Lords 01 ConQuesl 24.95 EPYX PIS Holiday library .. 15.95 Pocket Woter 64 24 .95 Marble Madness 21 95 

MICROlEAGUE MICROPROSE Mind Mirror 21.95 Fasl Loat! .523.95 
Multiplan 64/128 . 40 .95 

General Manager Disk $24.95 Contllct In Vietnam 24 .95 MoebiUS 26.95 Programmers Toll Kit . 27 .95 Movie Maker 24.95 Micro league Basebal l 24.95 Crusade rn Europe 24 ,95 
or~e 26.95 Vorpal 21.95 

Team Disks 16.95 F·15 Sioke Eagle 21.95 
UlIma IV 39,95 Wor ld Karate 

Gunship 21,95 
Ultimate Wilard 22.95 

Champions~l p 18.95 
RIBBON Silenl Service 21.95 l'Iorld 's Greatest 

Top Gunner 18.95 Bard'S Tale II 27.95 Baseball 23 .95 Axiom Elite 5 LCD S 5.95 Auto Duel 34.95 
Brother 15. 25. 35 . ~ . 95 SPRINGBOARD Scrabble 22.95 

Super Cycle 24 .95 
Commodore 1525 6.95 Cerli1icate Maker S29. 95 America 's Cup 22.95 World Games 24 .95 

Commodore 1526 6.75 Clip Art j 20.95 World 's Grealesl 

Epson 185 6.95 Clip All II 24.95 MINOSCAPE FootMIl 24,95 

Epson 85 4,95 Clip Arl III 18.95 Bop and Wrestle $18.95 Movie Monsler . 24.95 

Epson niX. 1x. rK 100 6.95 Newsroom 29.95 Dolphins Rune lB.95 FIREBIRO 
Epson mx. Ix, rx 4.75 GraphiC Expander 21.95 Fairllghl 18.95 Elite. 519.95 
Gorilla Bilnanna 6.95 High Roller . 18.95 Colossus Chess·IV . 21.95 
Juki 6000 '" ACCESS Indoor Sports 18.95 Fran~le Goes 10 
Juki 6100 . 3.95 Leader Board S24 .95 Intll1rator 18.95 HollywoOl! 21 ,95 
Legend 880. 1080. 808 6.75 L.B, Tournament Dis~ 14 .95 Halley Project 1895 Music Systems 24,95 
MPS 801 5.75 Mach 128 30.95 Lo r ~ s of Mldnrght 17 .95 Mvance MUSIC Syslems 49 .95 
MPS 803 6.95 Mach 5 21.95 Oua~e 1 17 .95 lhe Pawn 28.95 
OKI 182. 192 9.75 10th Framo 24.95 Luscher Prolile 1895 Battle 01 Britalnl 
OKI 82. 92. 83, 93 2.25 --------------------, IIERKELEY SOFlWARE Battle lor Midway , 13.95 
SG 10·15 2.25 : HOT SELLERS ARC 01 Vesodl 

(Mm. 6 per ordff) : Slar Fleel 1 52995 GEnS 53695 Nodes 01 YesOl! 13.95 
GeOS Fontpa~ 1 18 .95 I Commando 21 .95 GEOS Desk Pack 22.95 SSI 

1 Gato . 19.95 
: FUllg Fu 11 19.95 Wllter Work Shop 31.95 BaWe 01 Antiel,;m S29.95 

INFOCOM Geodex 24 .95 Camer Force 36.95 t Tag leam Wrestling 21 95 Phanlasle II 24 .95 
Enchanter 21 .95 I Sirike Force Cobia 13.95 AVALON HILL Rings 01 lelphin 24.95 Hltchhlker 'S Guide 21.95 : X·t5 Alpha MiSSion 19,95 Superbowi Sunday .SI9.95 Wlrarr:!'s Crewn 24 .95 
InvlSlclues ea 600 ~--- ---------------- Team Disk 12.95 Ratldwar 2000 24.95 
LeaUler Goddesses DATASOFT 

01 Ptlobos 21,95 Alternale Reality .S24.95 SOLID STATE SOFTWARE SUBLOGtC 
Spellbreaker 26.95 Conan 27.95 VlzaSlar 128 579.95 Flrgnt Sim II . ,S34.95 
Tonny 118 24.95 Crosscheck 18 .95 VizaWrrte 128 59.95 Football 27.95 
lark 1·2·3 ", ___ 25.95 Goonies 18.95 ACCOLADE 

JoJ 27.95 
Mercenary . 18.95 Pure Slat B.lseball 34.95 
Mine Pursuit 18.95 D.lmbusters S18.95 Scenery OIS~ 1·6 C.1 14 .95 

LANCE HAFFNER Never Ending Story 18.95 Fight Ni~ht 18.95 BATTERIES INCLUDED 
:Hn·l Football ' S24 .95 Gunslinger 19.95 Hard Bal 18.95 

Paperclip II $49.95 
Pro Basketball 24.95 2216 Ba~ er 51 19.95 law at the West 18.95 

Consultant 641128 36.95 
College Basketball 24 95 Theatre Europe 21.95 PSI 5 Trading Comp 18.95 

Paperclip w/Spellij4 28.95 
Crosscheck . 19.95 Kill Until Dead 1895 



LEARN
3GRAMMING

MASTER COMPUTERS

IN YOUR OWN HOME

how jeu can wtite programs ami gel a
o>nut« lo to just wrai ytu wsi Ot me
most OH ol *ij ompuls smf JWH t"*in9
to pay trie hinh pfice ol pit-packed

LEARN AT YOUR OWN PACE
IN YOUR SPARE TIME

Our *>3nKndErrt slixjy progrdm iBgws yju

10 icatn .won eomwteis MwalofB «W-
caiars an! rum-amnuna m W« ^M18 "me
2l ho™ Cmi msliuctorv ftnOt *M win

IEN BEFORE YOU DECIDE ON A COMPUTER

explained in ample lsnju£]u. You mil «w leaning to

er-EVEN F VCU DON'T OWN ONE Learn lo program <*i

. APPLE COMMCOORE. THS. and more

IE YOUR OWN COMPUTER EXPERT

Ij Vie best war I" I""110"" "W^ets.'"' "* ""
tail - jn( nnt ecmumlcjl- wiy lo learn (imguraniin)!

rot your liesintormalion Backnge No obligation No

ill call.

CENTEH FOH COMKJ1EII EDUCATION

iE
UM3W OlTOC

_l

' A REALISTIC 'NINE'
/1NDOW SLOT MACHINE

SIMULATION!

is is more than just another JWiel H's as
su as you can come to the real thing: I'ul

one or several coins, pull back the handle.

i if your're lucky, the harder will (lash.

Ens will sound, and coins will appear.

■icr 900 winning payout combinations
tree levels of play lo choose /from 'Easy'

'Las Vegas')

went different Shi Machines lo play

ill screen payout menu on each level

'ill pay any winning combination either

<gvnal or horizontal

ontinuous update of your total, amount bet,

d level of play

ONLY $19.95
TO ORDER CALL

04) 763-3921 ANYTIME

write to: MISSION SOFTWARE,

0. Uox 34, Okanagan Mission B.C.,

:lowna, B.C., Canada, VOH ISO

OH THE COMMODORE 64 AND 128

i qUOUl] in II S itOia Vir atc.-pl VISA. HASTKRCARU
■',- ■-•*■■■ "■»-■■ m'fiMWHi iltn» JQ . Mdaulo

Commodore 64 Only

SOFTWARE $5/Disk
J 105 Artist Sketchbook — drawing pro-

grams "

I 106 Great American Novelists — word
procpssinq

107 Phone Connections — communica

tions ■■■ "
110B Space Wars — space games...

"J 109 Dungeons S Dragons — ten adven-

lures *5
i I IIOHomeOrchestra— instrument simula

tion *5
1 IHJukeBoi —prerecorded songs S5

. 1112 Einstein's Favorites — advanced
maih "
113 Ponzo's Tulor — programming from

BASIC to machine

114 Electronic Secretary — lilehandling

utilities "

Sites IK

Amount end««il

CmJNO.

Signature

Phone l .)

Nime

AiMress

cny

.GCtuck [JVIM rjMisl«C»

. Em Dat

Slate BP

Call toll tree 800-431-6249 in Calif 415-95Z-1994

BlACKSHIP
COMPUTER SUPPLY en

PO Box 883362 San Francisco, CA 94188

m LIONHEART

BUSINESS & STATISTICAL SOFTWARE

PC/MS-DOS (5'/4 4 3Vj). MACINTOSH, AMIGA
ATAHl ST. C64/1Z8, CP/M, APPLE DOS 3-3

influonlial Seybold Report on P<o(essional Com
puting has this to say about Lionheart ... our sen
timental favorite because of us pragmatic approacn
to the basic statistical concepts... The tninkmg is
thaUheromputermerelyfacilitatesihe calculations;

Ihe important thing is to bo able to formulate a

analysis will be most valuable." Let Uonheaii help
you get ahead of the competition! Spreadsheni

compatible, im M. .

BUSINESS STATISTICS S145
EXPERIMENTAL STATISTICS 1«
MULTIVAHIATE ANALYSIS 1=«
EKPLORftTORY DATA ANALYSIS '»

STATISTICS FOR MARKETING 150
QUALITY CONTROL 8 INDUSTRIAL

EXPERIMENTS "&
- FORECASTING AND TIME-SERIES "5

SALES AND MARKET FORECASTING 1«
. DECISION ANALYSIS TECHNIQUES HO
■ LINEAR S NON-LINEAR PROGRAMMING . 95
• PEHT & CRITICAL PATH TECHNIQUES ... 95

• OPTIMIZATION 1IG

CYBER
SYSTEMS

C-128 CPMPrograms

101010-.BPBEP J2°
Allows preparation of MBAS1C* ascu pro-
□rams with the CPM* text editor from
module libraries using labels instead of
line numbers. Eases the problems
associated with building new programs

and modifying old ones.

I0W20:BPOST •■- • • «0
—-am to BPREP builds a

program.

101030:BPREP/BPOSTPackage S30

BPREP and BPOSTsoon Co be available in
C-1ZB* and C-G4* versions.

10.1010: MATH-1 SIS
The first of a series of mathematics
packages. This set computes the Exponen

tial. Geometric, and Polynomial Regres
sion ota set ofpoints and the simultaneous
solution of a series of linear equations.

C-128 Programs

203010: MATII-l SIS
Refer to description above.

Send SASE for expanded descriptions and

complete program list,

'trademarks: C-G4/C-128 Commodore,
CPM-Digital Research, MBASIC-MicroSoft

S613 S. 7S E. Ave.

Tulsa, OK 7414S-773S

Tel: (918) 231-5171

VISA, MasterCard. AMEX. Check

P.O. Box 379, ALBUPiG, VT 05440

(514)933-4916

DUST COVERS
1, CUSTOM MAD! TO 111

* HfAVT 31-OI. VINTI ANII-STAIIC

« EITINDS IQUI'MENTUFf

it cuic.

COPrtPUTtK

C 138

ilo.'sOOll 13011
Alan SIO SI

IBM FC 11

tot taw Clofieil

BISK DOIVEjS

Armpa 3'j" D Drv

AT"iga J"." D Drw

nf Coi^'t LujhT Tar Of 8"own

BOO CMP5 B03.CO530

5rOT OemiAi 104 Sfar 10'

7 00 Ofcidola 110/IP?

28 00 Epion LXBO/C IOOq

tH Srtwho iP-IOOO

C IK* '100

Clllun M5P l0
tun 101'

e.oo c dps 1101

3 DO

0.00 MONIIO«S

IrduiF Cl. MSD SO1 BOO AlorlSC 1224 BGB
MSD SO 2

Lnhancr 30OO

FSD 1

lion 10SO

VIDEO B[<:OIDEII

1000 C 170!. BMC Cole

BOO C1P02 Amigo

a oo *i"*k 'OO'oo

BOO M<"'lo «J '6/W
CMI1I (C-IBOJI

1300 Oold 5<a> 11 Co'o-

8 00

13.00

13.00

16.00

1300

's.DO
1300

15 DO

13 00

1300

1300

1300

16 00

19.00

low

19 00

WOO

19 00

19 00
1000

$P<,M Msl,. & MoJrl Hiompion CM 3t) « WOO

Include Oim*"

PHNTEM

C-I52S MP5 BOI

C-1J34 MPS BOI

Or*tr b, ir*f r; Wlli U

,„„! C 1902* MQB"> '
Msarohoi 80

NEC 12IS

1000 '=■=" 23°
13 00 Sntolo SC-100

Zenitlh 172/121

Z.nilh 131/133

)tfl i"d (U9H CHOItl liv m •DO

SP(CI»1 COVOS W|[J, BE M4DE TO JOU«
DIMENSION!

SEND YOUR SEOUIBEMtNTi
FO< Olid LOW HICI QUOTI5.

Crown
S4OI

UG

Custom Covers
="IGE CIHCLE. DEPf A

J"* KILLS C" 926M

*- i

1900

19 00

19.00

1900

19 00

iflOO

33 00
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~1IRS/,O~ 
t A REALISTIC 'NINE'~ 
IINOOW SLOT MACHINE 

SIMULATION! 

b 15 more than just anotilcr game! Ifs as 
_K as you can come to the reallhing! Put 
one or ,sc,-eraJ coins. pull b.l(k the handle. 
d if )'OUr'rt lucky. the border will n:uh. 

ens will sound. and coins will appear. 

tIt'T 900 winnin!) payout combinations 
/1'1.'11 /Ct'f!is or ploy to ( hoof<' ((rom '£osy' 

'1.05 I'tyosJ 
n o;:ral dif(l!TWI/ Slot Nachines If) pluy 
III scrn'1I payout m0!7)u 011 each level 
Jill J1DII mill whming (ombillaliol1 eilhl'T 
tgQno( or holUMlof 

olliinuous updalt of /lOur lo/al. amount bel. 
d let"'! of play 

ONLY $19.95 
TO ORDER CALL 

;04) 763-3921 ANYTIME 

write to: MISSION SOFTWARE, 

O. Box 34. Okanagan Mission B.C., 
~Iowna . B.C., Canada. VOH 150 

'OR THE CO,"IMODORE 64 AND 12l! 

:. ~,:!.:: .~ .~~. O<<<f<I I'ISA. HASTERCAIIO 

'''M ,,~. ~_"~ .. ...-..... _IP . 14 do'o 10 
. n.--.,..u "' ........ 

Commodore 64 Only 
SOFTWARE $5/Disk 
0 105 Arli , 1 Skelchbook - (lrawing pro-

grams .... . ... . . .. . . .. . ..... .. . . .... .. 55 

0 106 G'UI AmerIcan Novella ts - word 
proc('lsina 

0 107 Phon. ConnectJon, - communica· 
toos .. . . 55 

o 108SpaceWal,- spacegames ..... . S5 

o 109 Dungeons & Dragons - le~ 1 adven· 
tures . . ... ... $5 

o 110 tfome Orchell.a-inSlrumools.mula· 
100 ... ...... . .. . ... S5 

o III Juke BOk _ preHlcordedsongs $5 

CJ 11 2 Elnlleln ', Fayo,l le, - adya nced 
malh ......•.•.•.....•..•..•.. . .•..... $5 

U 113 Ponzo', Tuto r - plogramm.ng f,om 
BASIC 10 machine ..... .......... . ..... $5 

o ~llj:'!~~~~~~~~~. ~~~~~~~~. :-:-. ~,.~~~~j~ 

I(l0l14 SIIoCIDinCI ' I\MdIirIoPII_~'-JOol5S'1o ... ". 
...... _ . __ OChKt< U VISA U i.llsltQrd 

en .. 
_ _ _ _ _ _ E.DO& __ 

call loll tree 800·431 ,6249 In Ca lil. 41$·952·19i4 

CYBER 
SYSTEMS 

5613 S. 75 E. Ave. 
Tulsa, OK 14145.7735 
Tel' (Y/8)!SI-JIlI 

DUST COVERS 
.. ( UllOM 101.01 TO tIT 

.. IILlV'r 31 ... . VINn olHTI.n.T OC: 

.. I lllINOI IOUTPMIN T UOf * 0..0. ... ( oI.n L1I1M .o~ .. ,,_. 
CQMPUTU S 
( .60, ,Iu, • 1.00 
( . 111 1l.!Ml 
0.0... ...... ((lNI 1.00 
""''90 1000 13 .00 
rO'I ' ''loI ~ I' .. ~ n l 11.00 

•• ,_~ ..... 1 00 

.. ... ' ' COXI. l )Oxt ' 000 
"'Q" ~lO ~1 , . 00 
_ K lli 1100 
'1M JOl l ~ •• _" • 00 

IO_~._, ' . q. "od 
, .. ..... " ..... . 1 

CMU t\IIYIS 
C·"". ( . I PI .~ 

. ....... ] ' ," 0 D,. ' .00 

' 1INIIiS 
( • ...,~ 1101,(· 1510 1.00 
... "" ...... 'C>90 91 11 .00 
c..",_ ICI I 100, I II". " .00 

Go ..... i l' I S ... , Il'. 16.00 
010 ........ 91 11.00 
010 _ 110/1 91 1l.00 
010 ........ 10/10 ' .00 
Ip_ "",," / U IO 1l.OO 
1 __ '~IO/( 1000 U 00 

b ,T.._ SP 1000 n 00 
c..,. .. . 110 11.00 
("'"" 1)00 11 00 
("., •• ~ 10 1100 

"t" .. 1011 1300 
C o,s nol 16 00 

........ 5' . 0 0 ,. 9 00 MONIIOU 

'''''"'' 01 . "'$to $0.1 1.00 "'''''SC 11UIIGI 19.00 
.... SO \.01 10 00 ( · 1101. 1M( C ...... 16.00 

1._, ,'000 .00 ' · Itol"'_ 1900 
f lO I I 00 ," .. d • • SOO ·l00 19.00 

...... ; IGJ.O .00 1, 1. "' . MJ I O/)~ 19 0(1 

( .... 141 1( · 110)) " 00 
V'OIO I KOIotU 13.00 00"" , ... ,,, c ..... '.00 

$< .... _ L. l ...... , II,,,,,,.,,,,, eM J 65.6/I ' ''00 

.tlNIEIS 
( · IUS ",""I 101 
( ·1J)6 ~101 

C 1\1'0'. "'OIl' " .0 11 00 
""'~ .... o . 10 1900 
Nit In5 19.00 

1000 10 . "" H O 1900 
Il OO Sci .. ", !.C· l00 19.00 

1 .... ,lI lll{! lJ 1900 
l .. ~h Ill / Ill 1)00 

Or..,. I, .. , ,-,( "II/ ""'" ... (fIIQR ClIOf(f ru .. uo.~ . elI> 

~to. ' l If _ . .. .. ' ~." II 14 If! I" . 111 10 ... " "', .... ... ,,""'" 
• .. u .. ~ .' (tiollIn ~1 1";. h .• r" 

' ,.. (r"l (OYu, Will If /ll.4j)1 10 'OUI 

OIMIN ITONS. SIN~ 'OUI IIOUIUMI NTS 

fOtt OUIIOW rllCl ouonl. 

Crown Cusfom Covers 
1<6:!, lit.(;( ClRCte. CIEPT A 

I.JoGOot.oI'Ol.I..5CO~ 
(1r~} m4J61 



SOFTWARE

SS WIN WITH THOROUGHBRED, Harness &
Greyhound handicapping software; $29.95
Enhanced: S49.95. Prof Football Handicapping
System: $39.95. For most computers. Free info.
Software Exchange, Box 53B2 CG. W. Bioomfield
Ml 481)33. Call: (800) 527-9467

FREE CATAI.OG. Lowest priced public domain
software available lor your C64 and C12S,
We pay shipping. Send to; M&M SOFTWARE,
P.O. Bo> 3111, Terre Haute, IN 47803

If you'd like information on [he latest version
of jour software, please call or ivrile:

Batteries Included Customer Support, 30 Mural
St., Richmond Hill. Ontario, Canada L4H IBS
(416)881-9816

COMMODORE: TRY HEFORE YOU BUY,
Best selling games, utilities, educational +
classics and new releases 100's of titles.

Visa/MC. Free brochure. RENT-A-DISC Frederick
Bldg. B345, Hunt'n, WV 25701 (304) 529-3232

JEOPARDY & WHEEL OF FORTUNE C64/128
2 GREAT GAMES 1 FANTASTIC PRICE

— ONLY S13.95 ••• PANTHER SOFTWARE
5425-M ALBEMARLE, CHARLOTTE, NC 28212

HI-RES PLOTTING FOR C64. Easily create
graphs, plots for presentations, school

and business. Features autoscaling,

three fonts, dumps for Epson, Star, and

CBM printers. Save graphic images &

data to disk. S24.95. Latenite Software,

PO Bra 175, Pljinfield, 1L 60544

FREE SOFTWARE lor C64, C128, IBM & CPM

Send SASE for info (specify computer] to:

PUBLIC DOMAIN USERS GROUP

PO Box 1442-A2, Orange Park, FL 32067

LOTTO-12B ANALYZER FOR STATES AND CAN
60 wk.d.b. Pnnier options, mote. (C128.

81) col only, specify disk drive) S25.00
Check or M.O. to WHITE-KEY Software, 769
SW LaFollelte, Port Orchard, WA 98366

MORSE CODE MADE EASY

User fnendly program for ihe beginner
or she experienced operator. Send $19 95

+ $2.50 p/h to: RADIOS & THINGS, 9323
Esplanade Dr. Windsor, Onlario NBR ])3 Can.

BBS FOR C128' ONLY S50! CG & ASCII!
99 BULLETINS! LEVELS 0-9! PUNTFR/

XMODEM BBS 919-497-0989 ■ Nick Smith
497-7286, 1324 Romie St., SprinK Lake NC
2H390 *

MICRO COOKBOOK RECIPE DATA DISKS
From St. Mary of the Uke Church or New Hope
Missionary Baptist Church $12.00 a set. 190
recipes in a 3 disk Btt. R. Rosenbaum.

R 1 Box 132, Union Pier. Ml 49129

400 COMMODORE 64 PROGRAMS Every disk
WB stock will be sold in Ihis massive multi'disk
salt;. These disks sukt for over $300. Now we're
blowing them out for S39.95 + $8 p/h. Send to:
WCS Software. 2029 Dickens Dr., Modesto CA
95350. CA res add 6% sales tax.

NEW PROGRAMMING FUN FOR C64-128

Make funny animated KEYBOARD CARTOONS
also crcale LIVELY program lilies & games,
With easy Demodisk + Instr book $12.95 ppd

LOCKHART DEV., I'OB 214, Palm City. FL 33490

^^&^m
WHtet.r.n.oCARI A2219,

NEW PROGRAM: tranifui Commodore data
files from one Word PfOMMoi to another
Send $19.95 for disk prg. DURN'S DATA 1NC
530 NW 13th. Corvallis, OK 973311

C64 FINEST PUBLIC DOMAIN PROGRAMS
•On Disk* Most SI.50 'On Disk*

YOU pick ihe programs ;hal YOU want!]!
For a list and description SEND $1 & SASE TO-
JLH Co.. Dcpt. G, Box 67021, Topeka, KS 66667

C64 GUITAR TEACHER, 3 DISKS for teacher
& sludents Tab, Chords, Theory, Lead,
with 18 printout!, Send $25 to Dick Hefner.
■1535 Merrywood Ln,, Gaslonia. NC 28Oi2

CHEAP SOFTWAHE FOR PC/MS-DOS/PCjr...
Game-., Business, Educattonal and Utility
Disk. For catalog write: Morning Star,

P.O. Box 3095, Ann Arbor, MI 48106

HARDWARE

C1541 DISK DKIVE CUSTOM COOLER IV/
FILTER 6 mo. warranty 534 95 -)- $350 s/|

Send ck or m.o : UNIKOOL, 909 Williamson Lp,
Grams Pass. OR 97526. For COD (503) 476-1660

COMPUTER REPAIR - C64: $45. 1541: S50
Parts available. MAJOR COMPUTER SERVICES,
Rte. 6, Box 806-M, Midland, TX 79703
915) 561-8483 V/MC/COD

MISCELLANEOUS

'REVENT COSTLY HEAT DAMAGE inexpe-n-

ively In disk drives, CPUs, printers, monitors.

VCRs. Attractive black molded rubher foot ea-

endere Increase natural cooling airflow through

ents. S3 per set (A). Four or more stes $273 ea.

00 Cool Prods, FOB 9201). Ft Mohave, AZ 86427

Thoroughbred and Greyhound Handicapping

irograms on disk /or C64, C128

•asy to use; full instructions included.

Set; Popular Computing Feb 84 for review.

Order PLAY THE HORSES or PLAY THE DOGS

or betting at the track. OdiU computed

or each race. Order HORSES OTB lor

off trad betting. S29.95 each.
iuv arw two and fiel third program FREE!

3G Co'. Dept. CGI. 25920 NW Russell Cr Rd,

Caston, OR 97119

275,000 microcomputer owners about you p

Classified 

SOFTWARE 
$S WIN WITH THOROUGHBRED, Haml'M &: 
Grryhound handicapping IIOftw~~; $29.95 
Enh~n«d; 549.95. Prof FOOIb.all H~ndklppins 
Sy5u:m: S39.95. For most C'Ompu'~rI, Fret! info. 
Software E.>i(hBng~, Bo~ 5382 CC. W. Bloomlleld. 
MI ~803J . C.U, (800) ' 27·9467 

FREE CATAIoOC. Low"! prirrd public domBln 
software ava!!ablt for your C64 and el2a. 
W .. P<lY shipping. Xnd 10; M&M SOFTWARE, 
P.O. Bo.c 31 11 , Trm> Haute. IN 47803 

If you'd li~ In/ann_don on the lalest version 
of your lIO{t~l't'. pluk' call o. wrile; 
Banerl" lnclucJed Cu~tomer Support, 30 Mural 
51., Richmond Hill , Ontario, Can"d~ L.fll 185 
(416)881 -98 16 

COMMODORE: TRY DEFORE YOU BUY. 
(Irs, selling gamE'S. utlllties. f'ducatiOt\l.1 + 
da»k$ and n~ f\'[u~. 100's of tillft!. 
VISa/Me. Free brochure. RENT·A·DISC. F~erkk 
Bldg. _345, Hunt'", WV 25701 (304) 529-3232 

JEOPARDY"" WHEEL OF FORTUNE C64/ 128 
2 GREAT GAMES] FANTASTIC PRICE 
••• ONLY S13.95 ••• PANTHER SOFTWARE 
S42S·M ALBEMARlE. CHARlOTTE, NC 28212 

HI·R ES PlOTTING FOR C64. Eotsily male 
graphs, plots fo r ptrSenlalions, school 
and business. ~alUtfl ~ul~aling. 
three fonls, dumps fOI Epson, Slar, and 
C8M prinlrrs. Sa"r gnphk ImlgH "" 
dall to disk . 524.95. utenitt' Softwuf, 
PO Box 175, Plainfield, IL60544 

FREE SOFTWARE lot C64, C128, IBM "" CPM 
Send SASE lo r info (specify computtl) 10; 
PUBLIC DOMAIN USERS GROUP 
PO Box 1442-,0\2, Orange Palk, Fl32067 

COLORFUl VIDEO TITLE MAKER AND STORE 
ADVERTISiNG SOFTWARE USES YOUR PRINT 

FOl\'TS AND DESIGNS, S \4 95 
SHOP (TM) '[fM)/GEOS (TM) VERSIONS 
PRINT MASTER 'oOAds 
(C128), SI1 .9sn. ftomMt n .. r.OO61 
}45 E Norman Or., PalatU'lf, 

nd e128 Sottwere (disk only) 
New ptus/4 II Slatistics. 

C ... ts t:ducatlonal. finan,"SOFT\<,I/lRE, \4840 
... , ' f CARDINA 2\'\ WriTP f(l r In. o. ,ootJ,bridge, VA 2 _ 

8 'Id Amenta OJ., \~ 

LOliO-I28 AN ALY1..ER FOR STATES AND CAN. 
60 wk.d .b. Printer oplion5, more. (C I28. 
80 col only. 5ptdfy disk drive) 525.00 
Ch«k 01 M.D. 10 WHITE·KEY Softw,ut, 769 
SW .... Follelle, Port Orchud. WA 98366 

MORSE CODE MADE EASY 
USC'T lri~dly prog.am 10' tht btginntr 
or the ""~rien~ 0~r3 Ior. ~nd $19.95 + S2.50 p/h 10: RADIOS &: THINGS, 9323 
Espla""dt Dr" Wincbor, Ontario N811: IjJ C.n. 

ElEiS FOR C128! ONLY $SOI CG &: ASClII 
99 BULLETINS! lEVELS B- 9! PUNTEItI 
XMODEM ElEIS 9 19-497·0989' Nick Smith 
491-7Z86, IJU Roml~ St.. Spring .... kr, NC 
28390 

MICRO COOKBOOK RECIPE OAT .... DISKS 
From 51. Mary of the LaM Church Or N~ Hop<' 
MissIonary EI~pli5t Church $12.00 a !let. 190 
noripn in a J disk set. R. Rosenbaum, 
R I Box 132, Union Pi ~r, MI 49129 

400 COMMODORE 64 PROCRAl'otS E"ery disk 
.... e' STock will be sold in this maul,'" multi disk 
sale. Tnest' dis""- 5(Jld for over S3OO. NI»\' "'e·r .. 
blowing Ihem oul for $39.95 + $8 p/h. Send 10: 
WCS So/twaft', 2029 Dickms Dr .. Modesto. CA 
95350. CA It'S .tdd 6" s.1le tax. 

NEW PROCRAMMING FUN FOR C64 -128 
~bu funny animltfd KEYBO .... RD CARTOONS 
also ""ate LIVELY program tilll!1 &: games. 
With u sy Dtmodlsk + IMII book S 12.95 ppd. 
LOCKHART DEV" POD 214, P~lm aly. n .. J3490 

TnoTOughb .. ~d and Grryhound Hondklpping 
programs on disk for C64. C I28 
Eur 10 UM'; full instructions includtd, 
Sre Popular Computing Ftb 84 for .eview. 
Order PLAY THE HORSES o. PLAY THE DOGS 
for bnling ~t the tl~dL Odds C'OITIJ>IIIf!d 
for nth flCe. Ord~r HORSES om for 
ofl track belting. 529.95 tlch. 
Buy any 1"'0 and Stt third program FREEl 
3G Co .. Dqlt. CGI.. 25920 NW Ru"",U CI Rd, 
GUIon, OR 971 19 

NEW PROGRAM; uandcl'li Commodore dlta 
fil n from one Word Proc"""r 10 onolher. 
Sfond S19.95 for did; prg. DURN'S DATA INC. 
5JO NW Illh. Corv .. lIi~. OR 97JJO 

C(i4 FINEST I'UBUC DOMAIN PROGRAMS 
' On Disk" Mosl 51.50 ' On Disk ' 
'rOU pick Ihe programs that 'rOU w~nt!!! 
For a !is! and description SEND $1 &: SASE TO: 
jU-1 Co .. IRpt. G, Bo. 67021. To~h, KS 66667 

C64 GUIT .... 1t TE .... CHER. J DISKS 1(1' Il'3(hcn 
&: s1Udentl. Tab, ChOrds, Throry, Lfoad, 
wilh 18 prinlouls. ~nd S2S 10 Dkk rlrlner, 
4535 Mrnywood In .. GUlonia, NC 28052 

CHEAP SOFTWARE fOR PCfMS·OOSf PCJt_ 
G.imes, !luSinHS, Educational and Utility 
Di$k. FOT catalog write : MornIng S\;I •• 
P.O. Bene 3095, Ann Arbor, MI 481116 
HARDWARE 

C I541 DISK DRIVE CUSTOM COOLER WI 
fll.TER 6 mo. wamnly 534 95 + $2,50 51!. 
~nd ck Or m.O.: UNIKool, 909 Williamson Lp, 
Granls Pass, OR 97526. for COD (503) 476-1660 

COMPUTER REPAIR · C64 ; S45. 1541: 550 
PUIS a,·.Habl ... MAJOR CO~rpUTER SERVICES, 
RtO'. 6, (10. 806·M, Mldbnd, tx 79703 
(915) 56 1 - ~ 4 8J V/MC/COD 

MISCELLANEOUS 
PREVENT COSTl.Y IiE .... T DAMAGE In.o:<p,m· 
Ii"dy in disk drivH, CPUs, prinTer., monilors .. 
VCIa AmoKth'e bLock rnllI<kd ru1lm foot flI .. 
tmde.s increaS<' IUlUral rooling airllow through 
........ u.. $3 I'\"r set (4). Four d. more Sle!t 52.75 U . 
Too Cool Prods, PCB 9Z00 .. Ft. Mona"f, AZ 86-427 
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Among Softsync's other
dore 64 and 128 programs are The Per
tonal Accountant, a double-entry

bookkeeping system that generate ac
counting reports and calculates loan
payment schedules; Desk Manager,

which combines a letter writer, ap

pointment schedule, phone book, note
pad, and calculator into one program;

and Trio, an integrated word processor,

spreadsheet, and database on a single

disk.

Soflsync, 161 Madison Ave,, New

York, NY 10016

Circle Reader Service Number 220.

EPROMs For The 64 And 128
Epimetheus Corporation has intro

duced its 128K ROMDISK with Hyper-

boot for the 64 and 128. The package

combines all the hardware and soft

ware you need to create a library of up

in JJfj programs on ah EPROM (Eras

es GOWUTSrstUz** March m?

tery that allows the user to control the

direction and sequence of the game and
S more than 20 plots. The pre

Ah Chsti
res more iimu «j ? •

eram, similar to an Agatha Christie
mvstery, has five characters-one ot
whom will attempt to commit the per
fect murder. The player has the role of
Hercule Holmes, master sleuth, who

will try to solve the mystery before the
murder hour—midnight. Time is tracked

by a continuously running clock that be

gins at noon, when Holmes takes the

case, and ends at midnight—about 2^

minutes in playing time.

Using joystick-controlled com

mands, the program simulates the op

tions facing a real detective. Holmes

can gather information in three ways;

character profiles, a video-telephone,
and a surveillance machine. The player
reads about the characters, intffviews
them, and can even monitor
break into rooms

disk compatible with

and 1571 drives, and a proy.-
pressor to make programs smaller and

faster.

The Toolkit provides eight new

BASIC commands, including features

such as FIND, to locate any string in a

BASIC program; CHANGE, to replace

any sequence of characters; DUMP, to

list all variables, arrays, and functions;

merge, to join two BASIC programs;
and others. The RAM disk responds to

all the usual disk commands and be

eves just like a floppy drive but oper
ates much faster. The Compressor
condenses programs down to their

«m5S¥*?? °x!°rd PascaI for *e

'U, "'Oil

128 Accounting Program 

Softsync has announced the introduc

tion of a new in tegrated accounting 

package, ACCOUlltllllt, It/c., for the Com

modore 128. 
The $99.95 package takes advan

tage of Ihe 128's memory capacity and 

its SO-column capacity, and is based on 

three modul es: Ge neral Ledger, Ac

counts Receivable, and Accounts Pay

able. The p rogram generat es key 

financial reports, including Trial Bal

ance, Income Sta tement, a Balance 

Sheet, and audit trails. BalanC6 and ag

ing reports arc available within the Ac

co u nts Receivable a nd Accounts 

Payable modules. In addition, account 

hi stories, exception reports, and 

monthly statements can be created. 

The General Ledger will handle 

140 accounts on a d isk, with no limit to 

the number of disks used. Accounts Re· 

ceivable and Accounts Payable will 

each handle up to 960 customer and 

vendor accounts. No knowledge of ac· 

counting is TC<juired to use the package. 

The program guides the user through 

the entry process and uses easy·to· 

follow prompts. 

Minimum requirements are a 128, 

an 80-column monitor, and a dot matrix 

printer. A condensed mode feature is 

required on the printer, although most 

8O.~lumn printers already have this 

Opllon. 
Among Softsync's other Commo

dore 64 and 128 programs are Tht Pu

so na l Accountant , a double-entry 

bookk.eeping system that generates ac

countmg reports and calculates loan 

payment schedu les; Desk Manager 

whIch combines a leiter writer a ' 

~~ntment SChedule, phone book, ~ot~~ 

fnd 'Ta,:,d cal.culator into one program. 

rIO, an lOtegT ted 
' 

spreadSheet and ~ I b Word proceSSor, 

disk. ' a a ase on a single 

York,S:J:sr~li62 MildlSO Il AVt., Ntw 

Circle Rt;ader S . 
e rVICt NUDlbet 220. 

able Programmable Read Only Memo· 

ry) bank attached to the user port. 

Transferring program files from a 

1541 disk drive to the ROMDISK is car

ried out with a menu-driven program 

called Hyperboot, which is provided on 

an 8K cartridge. Once programs are 

transferred from the disk to the ROM

DISK, they can be loaded at a rate of 

128,000 baud. 

The ROM DISK comes in a finished 

case with all 128K of EPROM installed. 

It is erasable using ult raviolellight, and 

can be reprog rammed thousands of 

times. Also available are two-way 

switches (S39) that allow both a modem 

and the ROMDISK to occupy the user 

pori, and 3·(oot ribbon wire extension 

cables ($24.95) to allow remote place

ment of the ROMDISK or a modem. 

ROM DISK with Hyperboot sells for 

$179. 
Epimefhtus Corp ., P.O. Box Ill, 

Cltar Crttk, IN 47426 

Circle Rtader Service Number 221. 

The Commodore 64 version of 

Killed Unt il Dtild has a suggested retail 

price of 529.95. 

Accolade has a lso introduced a 

new line of mid·priced computer games 

for the 64 under the Avantage brand 

name. Priced at S14.95 each, the first 

three games in this line are Spy Vs. Spy I 

& II, two graphic adventures in one 

package (previously marketed sepa

rately by First Star Software) based on 

the MAD Magazitle cartoon characters; 

Destrf Fox, a historical recreation of the 

World War 1/ confrontation between 

German Field Marshall Erwin Rommel 

and the British North African Com

mand; and Deceptor, a futuristic arcade

style graphic adventure game in which 

the character can transform from land 

rover to robot to space vehicle. 

Accolade, 20833 Sltvt ,IS Creek Blvd., 

Cuptrf iuo, CA 95014 

Circle Ruder Service Number 222. 

Uti lities And Oxford Pascal 

A programming utility package for the 

Accolade Murder Mystery And 128 and versions of Oxford Pascal fOT 

Othe r Games 
both the Commodore 64 and 128 have 

A new text-and-graphics murder mys- been released by Metacomco. 

lery game and a line of mid-priced en- Hack-Pack is a $39.95 utility pack 

tertainment programs have been for 128 programmers that contains a 

announced by Accolade Software for Toolkit. fo r BASIC programmers, a 

Ihe Commodore 64. 
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take advantage of the 64 and the 128.

The 64 version comes in either tape or

disk versions.

Metacomco, 5353E Scoffs Valley Dr.,

Scotis Valley, CA 95066

Circle Reader Service Number 223.

Kyan Pascal/128
A version of Kyan Pascal for the Com

modore 128 has been released by Kyan

Software. Kyan Pascal/128 is a fully val

idated implementation of ISO Pascal

and features a native code compiler

running in true 128 mode. Designed for

both students and advanced program

mers, this program can be used to leam

the Pascal programming language and

to develop programs.

The program includes a full-screen

(80-column) text editor, a native code

compiler, a macro-assembler, and pro

gramming utilities. It also features

many Pascal extensions, such as "In

clude" files, object module chaining,

string handling, random files, random

numbers, and Commodore graphics.

Also, the built-in macro assembler al

lows programmers to add in-line as

sembly source code to their Pascal

programs. The code generated by Kyan

Pascal is reported to run more than 30

times faster than BASIC.

The software is not copy protected,

and there are no royalty charges for use

of the Kyan Pascal Runtime Library.

Kyan Pascal/128 and Kyan Pascal/64 are

each available for $69.95.

Kyan Software, 1850 Union St., #183,

San Francisco, CA 94123

Circle Reader Service Number 224.

New 64 And 128 Database
Professional Software has introduced

Fleet Filer, a database that is compatible

with the company's Fleet System 2 word

processor and dictionary for the 64 and

Fleet System 3 word processor and dic

tionary for the 128.

Fleet Filer is capable of handling up

to 5,000 records and 22 fields (text and

numeric). Text fields are capable of

having up to 255 characters, and the

system can sort records in ascending or

descending order. There is a multifield

pattern-searching mode that allows you

to either search according lo logical cri

teria or search string. In addition, the

program lets the user choose any of

several mathematical functions, includ

ing addition, subtraction, multiplica

tion, and division, and can print some

or all of a selection of fields.

A file can be created on Fleet Sys

tem 2 or Fleet System 3 and then can be

used in Fleet Filer, The Fleet Filer can be

purchased with the Fleet System 3 for

579.95 or with the Fleet System 2 for

$69.95. The program can also be pur

chased separately or as an add-on for

$39.95.

Professional Software, 51 Fremont St.,

Needham, MA 02194

Circle Reader Service Number 225.

Graphics Scrapbook
Epyx has introduced the Graphics

Scrapbook, a series of specialized graph

ics disks compatible with Uraderbund's

The Print Shop and Unison World's

PrintMasler specialized printing pro

grams. The first two chapters in the se

ries are Sports and Off The Wall.

The sports disk provides an assort

ment of sports graphics, such as basket

ball, football, hockey, bowling,

gymnastics, swimming, martial arts,

and many others. The Off The Wall

disk contains more than 100 funny and

offbeat graphics reflecting contempo

rary tastes and symbols. Punk teddy

bears, flamingos, bizarre animals, inter

national symbols, body parts, high-tech

symbols, and many others are included.

Check with local dealers for the re

tail price.

Epyx, 600 Calveston Dr., P.O. Box

8020, Redwood City, CA 94063

Circle Reader Service Number 226.

Arcade Action
Spinnaker Software has introduced two

new products in its UXB line of enter

tainment programs, available for the

Commodore 64.

The new titles are Z-Pilot (S9.95),

an air combat simulation game, and

Strike Force: Cobra ($19.95), an arcade-

action adventure from Great Britain.

In Z-Pilot, you're at the controls of

a futuristic, high-performance jet fight

er equipped with a state of the art guid

ance system. In Strike Force: Cobra, your

mission is to infiltrate the enemy's for

tress, disable the computer system, and

stop a plot that would control all of the

world's nuclear weapons. The games

are for players age nine and older.

Spinnaker Software, One Kendall

Square, Cambridge, MA 02139

Circle Reader Service Number 227.

New Electronic Arts Games
Commodore 64 versions of a sailing

simulation, a crossword puzzle game,

and two popular fantasy role-playing

games are among the new releases from

Electronic Arts.

The Official America's Cup Sailing

Simulation ($24.95) is a one or two-

player game that puts you at the helm

of a 12-meter yacht on the Perth, Aus

tralia, America's Cup course. You com

plete an eight-leg race across a

triangular course which covers more

than 24.1 nautical miles. Three-dimen

sional graphics, actual sailing tactics, a

complete instrument panel, and sounds

of the wind are all a part of the game.

Players have a choice of three genoas

and three spinnaker sails, with a range

of six headsails. There are three levels

of play and a manual with information

on sailing, the America's Cup, and this

year's actual contest.

Computer Scrabble ($32.95) is a

computerized version of the classic

board game. Players have four difficul

ty levels to choose from, and can go

one-on-one with the computer or play

with up to three other people. The

game includes a playing vocabulary

from 12,000 to 20,000 words (depend

ing on which computer version is used),

and has a built-in word speller that

doublechecks each move.

Moebius: The Orb of Celestial Har

mony ($39.95) is a fantasy role-playing

game created by Origin Systems, devel

opers of the popular Ultima series of

role-playing games, and distributed by

Electronic Arts. The game combines

three-dimensional graphics with por

trayals of karate and sword-fighting se

quences and displays of magic and

character interaction. The goal is to re

cover a magical orb which has been sto

len by a renegade warlord who is using

it to upset the environmental harmony

of the island kingdom of Khantun.

On the heels of the popular fantasy

game, The Bard's Tale, Electronic Arts is

releasing The Bard's Tale II: The Destiny

Knight ($39.95). This sequel is more

challenging than the original and fea

tures an expanded dominion for explo

ration and adventure with advanced

combat and magic systems. The Bard's

Tale II revolves around your attempts

to halt an evil force threatening to de

stroy the Realm. In addition to Conjur

ers, Magicians, sorcerers, and wizards,

a new class of magic user, the Arch-

mage, may also be acquired.

Electronic Arts, 1820 Gateway Dr.,

San Mateo, CA 94404

Circle Reader Service Number 228.

Leader Board Course Disk
Access Software has introduced two

new golf courses on a disk for use with

the Leader Board golf simulation for the

Commodore 64.

Famous Courses of the World

($19.95) now features both Augusta

and Pinehurst golf courses, complete

with accurate distances, traps, water

hazards, and roughs. Other features in

the game are computerized scoring, a

handicap system, and strategy deci

sions involving the choice of club, dis

tance, and other variables. The course

disk requires the original Leader Board

game to be used.

Access Software, 2561 South 1560

West, Woods Cross, UT 84087

Circle Reader Service Number 229. 9
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take advantage of the 64 and the 128. 
The 64 version comes in either tape or 
disk versions. 

Melacomco, 5353£ Scotts Valley Dr., 
ScoUs Val/ey, CA 95066 
Clrcl~ Read~r Service Number 223. 

Kyan PascaV128 
A version of Kyan Pascal for the Com
modore 128 has been released by Kyan 
Software. Kyan Pasca/ I J28 is a fully val
idated implementation of ISO Pascal 
and features a native code compiler 
running in true 128 mode. Designed for 
both students and advanced program
mers, this program can be used to learn 
the Pascal programming language and 
to develop programs. 

The program includes a full-screen 
(80-column) text editor, a native code 
compHer, a macro-assembler, and pro
grnmming utilities. It also features 
mllny Pascal extensions, such as " in
clude" files, object module chaining. 
string handling. random files , random 
numbers, and Commodore graphics. 
Also, the buHt-in macro assembler al
lows programmers to add in-line as· 
sembly source code to their Pascal 
programs. The code generated by Kyan 
Pascal is reported to run more than 30 
times faster than BASIC. 

The software is not copy protected, 
and there are no royalty charges for use 
of the Kyan Pascal Runtime Library. 
Kya/! PaSCI~I/128 and Kyan Pascal164 are 
each llvailable for $69.95. 

Kyau Software , 1850 Ullioll St., #183 , 
San Frallcisco, CA 94J23 
Clrde Reader Service Number 224. 

New 64 And 128 Database 
Professional Software has introduced 
Fleet Filer, II database that is compatible 
with the company's Fleet System 2 word 
processor and dictionary for the 64 and 
Flu! System 3 word processor and dic
tionary for the 128. 

Fleet Filer is capable of handling up 
to 5,000 records and 22 fields (text and 
numeric). Text fields a re capable of 
having up to 255 characters, and the 
system can sort records in ascending or 
descending order. There Is a multifield 
pattern-searching mode that allows you 
to either search according to logical cri
teria or search string. In addition, the 
program lets the user choose any of 
several mathematical functions, includ
Ing addition, subtraction, multiplica
tion, and division, and can print some 
or all of a selection of fields. 

A file can be created on Flut Sys
tem 2 or Flu t System 3 and then can be 
used in Flut Filer. The Flut Filer can be 
purchased with the Fleet System J for 
$79.95 or with the Fleet System 2 for 
$69.95 . The program can also be pur
chased separately or as an add-on for 

539.95. 
Professional Software, 51 Fremont 51., 

Nudham, MA 02194 
Circle Ruder Servlc~ Number 225. 

Graphics Scrapbook 
Epyx has introdu ced th e Graphics 
Scrapbook, a series of specialized graph
ics d isks compatible with Brooerbund's 
Th e Print Sh op and Unison World ' s 
PrilltMaster specialized printing pro
grams. The first two chapters in the se
ries are Sports and Off The Wall. 

The sports disk provides an assort 
ment of sports graphiCS, such as basket· 
ball , football , hock ey, bowling, 
gymnastics, swimming, martial arts, 
and many others. The Off The Wall 
disk contains more than 100 funny and 
offbeat graphics reflecting contempo
rary tastes and symbols. Punk teddy 
bears, flamingos, bizarre animals, inter
national symbols, body parts, high-tech 
symbols, and many others are included. 

Check with local dealers for the re
tail price. 

£pyx, 600 Ga/veston Dr., P.O. Box 
8020, Redwood City, CA 94063 
Circle Ruder Service Number 226. 

Arcade Action 
Spinnaker Software has introduced two 
new 'products in its UXB line of enter
tainment programs, available for the 
Commodore 64. 

The new titles arc Z-Pilot ($9.95), 
an air combat simulation game, and 
Strike Foret: Cobra ($19.95), an arcade
action adventure from Great Britain. 

In Z-Pilot, you 're at the controls of 
a futuristic, high-performance jet fight
er equipped with a state of the art guid
.. nce system. In Strike Foret: Cobra, your 
mission is to infiitr3le the enemy's for
tress, disable the computer system, and 
stop a plot that would control all of the 
world's nuclear weapons. The games 
are for players age nine and older. 

Spin7laker Soft ware, One Kelldall 
Square, Cambridge, MA 02139 
Circle Ruder Serylce Number 227. 

New Electronic Arts Games 
Commodore 64 versions of a sailing 
simulation, a crossword puzzle game, 
and two popular fantasy role-playing 
games are among the new releases from 
Electronic Arts. 

The Official America's Cup SaiU'Jg 
Simulation ($24 .95) 15 n one or two
player game that puts you .. t the helm 
of a 12-meter yacht on the Perth, Aus
tralia, America's Cup course. You com
plete an eight - le g ra ce across a 
triangular course which covers more 
than 24.1 nautical miles. Three-dimen· 
sional graphics, actual sailing tactics, a 
complete instrument panel, and sounds 

of the wind are all a part of the game. 
Players have a choice of three genoas 
and three spinnaker sails, with a range 
of six headsails. There arc three levels 
of play and a manual with information 
on sailing, the America's Cup, and this 
year 's actual contest. 

Computer Scrabble ($32 .95) is a 
compute ri zed ve rsion of the class ic 
board game. Players have four difficul
ty levels to choose from, and can go 
one-on-one with the computer or play 
with up to three othe r people. The 
game includes a p laying vocabula ry 
from 12,000 to 20,000 words (depend
ing on which computer version is used), 
and has a built-In word speller that 
doublechecks each move. 

Moebius: Til e Orb of Ctlestial Har
mony ($39.95) is a fantasy role-playing 
game created by Origin Systems, devel
opers of the popular Ultima series of 
role-playing g;lmes, and distributed by 
Electronic Arts. The game combines 
three-dimensional graphics with por
trayals of karate and sword-fighting se
quences and displays o f magiC and 
character interaction. The goal is to re
cover;l magical orb which has been sto
len by a renegade warlord who is using 
It to upset the environmental harmony 
of the island kingdom of Khantun. 

On the heels of the popular fan tasy 
game, The Bard's Tale, Electronic Arts is 
releaSing Tile Bard's Tale 11: The Destiny 
Ktlight ($39.95). This sequel is more 
Challenging than the original and fea
tures an expanded dominion for explo
ration and adventure with advanced 
combat and magic systems. The Bard's 
Tale 11 revolves around your attempts 
to halt an evil force threatening to de
stroy the Realm. In addition to Conjur
ers, Magicians, sorcerers, and wizards, 
a new class of magic user, the Arch
mage, may also be acquired. 

Electroll;c Arts, 1820 Gateway Dr" 
Sail Mateo, CA 94404 
Circle Ru der Suvice Number 228. 

leader Board Course Disk 
Access Software has introduced two 
new golf courses on a disk for use with 
the Leader Board golf simulation for the 
Commodore 64 . 

Fam ous Co urses of th e Worll1 
(SI9.95) now features both Augusta 
and Pinehurst golf courses, complete 
with accurate distances, traps, water 
hazards, and roughs. Other features in 
the game are computerized scoring, a 
handicap system, and strategy deci 
sions involving the choice of club, dis
tance, and other variables. The course 
disk requires the original Leader Board 
game to be used. 

Access Software, 256J South 1560 
West, Woods Cross, UT 84087 
Cirde Reader Serylce Number 229. • 
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COMPUTE'S GAZETTE

Author's Guide
Here are some suggestions which serve to improve

the speed and accuracy of publication for prospective

authors. COMPUTED GAZETTE is primarily interested in

new and timely articles on the Commodore 128, 64,

Plus/4, and 16. We are much more concerned with

the content of an article than with its style, but arti

cles should as be clear and well-explained as possible.

The guidelines below will permit your good ideas

and programs to be more easily edited and published:

1. The upper left corner of the first page should

contain your name, address, telephone number, and

the date of submission.

2. The following information should appear in the

uppc right corner of the first page. If your article is

specifically directed to one model of computer, please

state the model name. In addition, please indicate the

memory requirements of -programs.

3. The underlined title of the article should start

about 2/3 of the way down the first page.

4. Following pages should be typed normally,

except that in the upper right corner there should be

an abbreviation of the title, your last name, and the

page number. For example: Memory Map/Smilh/2.

5. All lines within the text of the article must be

double- or triple-spaced. A one-inch margin should be

left at the right, left, top, and bottom of each page. No

words should be divided at the ends of lines. And

please do not justify. Leave the lines ragged.

6. Standard typing or computer paper should be

used {no erasable, onionskin, or other thin paper) and

typing should be on one side of the paper only

(upfer- and lowercase).

7. Sheets should be attached together with a

paper clip. Staples should not be used.

8. If you are submitting more than one article,

send each one in a separate mailer with its own tape

or disk.

9. Short programs (under 20 lines) can easily be

included within the text. Longer programs should be

separate listings. /( is essential that we have a copy of

the program, recorded twice, on a tape or disk. If your

article was written with a word processor, we also

appreciate a copy of the text file on the tape or disk.

Please use high-quality 10 or 30 minute tapes with

the program recorded on both sides. The tape or disk

should be labeled with the author's name and the title

of the article. Tapes are fairly sturdy, but disks need

to be enclosed within plastic or cardboard mailers

(available at photography, stationery, or computer
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supply stores).

10. A good general rule is to spell out the numbers

zero through ten in your article and write higher

numbers as numerals (1024). The exceptions to this

are: Figure 5, Table 3, TAB(4), etc. Within ordinary

text, however, the zero through ten should appear as

words, not numbers. Also, symbols and abbreviations

should not be used within text: use "and" (not &),

"reference" (not ref.), "through" (not thru).

11. For greater clarity, use ail capitals when refer

ring to keys (RETURN, CTRL, SHIFT), BASIC words

(LIST, RND, GOTO), and the language BASIC. Head

lines and subheads should, however, be initial caps

only, and emphasized words are not capitalized. If

you wish to emphasize, underline the word and it will

be italicized during typesetting.

12. Articles can be of any length—from a single-

line routine to a multi-issue series. The average article

is about four to eight double-spaced, typed pages.

13. If you want to include photographs, they

should be either 5X7 black and white glossies or

color slides.

14. We do not consider articles which are submit

ted simultaneously to other publishers. If you wish to

send an article to another magazine for consideration,

please do not submit it to us.

15. COMPUTED cazette pays between $70 and

$800 for published articles. In general, the rate reflects

the length and quality of the article. Payment is made

upon acceptance. Following submission (Editorial

Department, COMPUTED GAZETTE, P.O. Box 5406,

Greensboro, NC 27403) it will take from two to four

weeks for us to reply. If your work is accepted, you

will be notified by a letter which will include a con

tract for you to sign and return. Rejected manuscripts

are returned to authors who enclose a self-addressed,

stamped envelope.

16. If your article is accepted and you have since

made improvements to the program, please submit an

entirely new tape or disk and a new copy of the article

reflecting the update. We cannot easily make revisions

to programs and articles. It is necessary that you send

the revised version as if it were a new submission

entirely, but be sure to indicate that your submission

is a revised version by writing, "Revision" on the

envelope and the article.

17. compute!'? gazette does not accept unsolicited

product reviews. If you are interested in serving on

our panel of reviewers, contact our Features Editor for

details.

COMPUTE!'s GAZETTE 
Author's Guide 

Here arc some suggestions which serve to improve 
the speed and accuracy of publication for prospective 
authors. COMPUTErs GAZETIE is primarily interested in 
new and timely articles on the Commodore 128, 64, 
Plus/4, and 16. We are much more concerned with 
the content of an article than with its style, but arti
cles should as be dear and well-explained as possible. 

The guidelines below will permit your good ideas 
and programs to be more easily edited and published: 

1. The upper left corner of the ftrst page should 
contain your name, address, telephone number, and 
the date of submission. 

2. The following information should appear in the 
uppe- right corner of the first page. If your article is 
specifically directed to one model of computer, please 
state the model name. In addition, please indicate tile 
memory requirements of programs. 

3. The underlined title of the article should start 
about 2/3 of the way down the first page. 

4. Following pages should be typed normally, 
except that in the upper right corner there should bc 
an abbreviation of the title, your last name, and the 
page number. For example: Memory Map/Smith/2. 

5. All lines within the text of the article must be 
double- or triple-spaced. A one-inch margin should be 
left at the right, leit, top, and bottom of each pagc. No 
words should be divided at the ends of lines. And 
please do not justify. Leave the lines ragged. 

6. Standard typing or computer paper should be 
used (no erasable, onionskin, or other thin paper) and 
typing should be on one side of the paper only 
(uPFr- and lowercase). 

7. Sheets should be attached together with a 
paper clip. Staples should not be used. 

8. If you are submitting more than one article, 
send each one in a separate ma iler with its own tape 
or disk. 

9. Short programs (under 20 lines) can easily be 
included within the text. Longer programs should be 
separate listings. It is esselltia/ tllat we I,aue a copy of 
tile program, recorded twice, all a tape or disk. If your 
article was written with a word processor, we also 
appreciate a copy of the text file on the tape or d isk. 
Please use high-quality 10 or 30 minute tapes with 
the program recorded on both s ides. The tape or disk 
should be labeled with the author's name and the title 
of the article. Tapes are fairly sturdy, but disks need 
to be enclosed within plastic or cardboard mailers 
(available at photography, stationery, or computer 
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supply stores). 
10. A good general rule is to spell out the numbers 

zero through ten in your article and write higher 
numbers as numerals (1024). The exceptions to this 
are: Figure 5, Table 3, TAB(4), etc. Within ordinary 
text, however. the zero through ten should appear as 
words, not numbers. Also, symbols and abbreviations 
should not be used within text: use "and" (not &), 
" reference" (not ref.), "through" (not thru). 

11. For greater clarity, use all capitals when refer
ring to keys (RETURN, CTRL, SHIFT), BASIC words 
(LIST, RND, GOTO), and the language BASIC. Head
lines and subheads should, however, be initial caps 
only, and emphasized words are not capitalized. If 
you wish to emphasize, underline the word and it will 
be italicized during typesetting. 

12. Articles can be of any length-from a single
line routine to a multi-issue series. The average article 
is about four to eight double-spaced, typed pages. 

13. If you want to include photographs, they 
should be either 5 X 7 black and white glossies or 
color slides. 

14. We do not consider articles which are submit
ted simultaneously to other publishers. If you wish to 
send an article to another magazine for consideration, 
please do not submit it to us. 

15. COMPUTE!'s GAZETTE pays between $70 and 
$800 for published articles. In general. the rate reflects 
the length and quality of the article. Payment is made 
upon acceptance. Following submission (Editorial 
Department, COMPUTEl's GAZETTE, P.O. Box 5406, 
Greensboro, NC 27403) it will take from two to four 
weeks for us to reply. If your work is accepted, you 
will be notified by a letter which will include a con
tract for you to sign and return. Rejected malll/scripts 
are retumed to arllllors WilD elle/ose a self-addressed, 
stamped envelope. 

16. If your article is accepted and you have since 
made improvements to the program, please submit an 
entirely new tape or disk and a new copy of the article 
reflecting the update. We cannot easily make revisions 
to programs and articles. It is necessary that you send 
the revised version as if it were a new submission 
entirely. but be sure to indicate that your submission 
is a revised version by writing, "Revision" on the 
envelope and the article. 

17. COMPUTErs GAZETTE does not accept unsolicited 
product reviews . If you are interested in serving on 
our panel of reviewers, contact our Features Editor for 
details. 



It's easy to

It's quick.

It's illegal.

It's wrong.

It's hard to believe.

People who wouldn't think of shoplifting a

product on their lunch hour don't think twice abo

going back to the office and making several

illegal copies of the same software.

Making unauthorized copies of software is a violation o

Copyright Law. Yet, the problem has reached epidemic

proportions because many people are unaware, or simply

choose to ignore the law. The software industry is urging

decision-makers and software users to take steps to stop sofl

ware piracy in their organizations. In the meantime, the indus

try has been forced to prosecute willful copyright violators.

There are legal, moral and economic imperatives forbidding

theft of copyrighted software.

There is a free pamphlet on the subject. Call or write for a

copy. A copy. A copy. A copy for everyone you know.

Piease ask for Priscilla.

ADAPSO

1300 North Seventeenth Street

Arlington, Virginia 22209

(703) 522-5055

\
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It's easy to 
It's quick. 
It's illegal. 
It's wrong. 
It's hard to believe. 

People who wouldn'llhink of shoplifting 
product on their lunch hour don't think twice 
going back to the office Bnd making several 
illegal copies of the same software. 

Making unauthorized copies of software Is 
Copyright Law. Vat. the problem has 
propOr1/ons because many people are 
choose to Ignore the law. The software 
decision-makers and software 
ware piracy in their organizations. In the 
try has been forced to prosecute willful copyright 

There are legal. moral and economic ImperaUyas fort)ld~'li 
theft of copyrighted software. 

There is a free pamphlet 
copy. A copy. A copy. Acij)i;1ldol'; 
Please ask for Priscilla . 
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STOP

GUESSING

KNOW WHAT

YOU'RE BUYING
COMMODORE 64

Public Domain User Supported

Software Catalog

Hundreds of disks and all their

contents; over 100 pages, 8Vi x 11

S3900

FREE - Five Disks of your choice
You select. Send bank check or

money order (or catalog and coupon

for your five free disks. Relurn

coupon for immediate shipment of

your five Iree disks. Postage and

handling included.

Clh
SOFTWARE
Boi 60361 Hou»ton. TX 77205

1-713-22B-9090

PREMIUM QUALITY! 5 YEAR WARRANTY!

"111,1(1111. 1. i->, H...k>.<11l LHU.i'—ll /
I .' fJll'll I I .-.,- l,ll.<MlV Ll.^kl.l •■{■IIP I
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Reodsr Servlcs Number/AdvsrHHi Pagn

102 Abacus 59

103 Abacus 61

104 Acorn oi Indiana 120

IDS ActtonSoft 2-3

106 Acttvlsion 43

107 ActMSion 45

108 ActMSion 47

109 American International Computer Products

125

110 Aprotek 7

111 Aprotek 116

Batteries Included 1

112 Berkeley Softworks 11

113 Berkeley Softworks 13

114 Berkeley Sofnwrks 14-15

113 Berkeley Softworks 17

116 Berkeley SotWorks 1B-19

117 Blacksnip Computar Supply 126

118 Cardinal Software 118

119 Central Point Software 58

120 Cheatsheet Products, inc 70

Chip Level Design 124

121 CIA Software 132

C O.M.B. Direct Marketing Corp 120

122Compumed 110

123 CompuServe 40-41

124ComputAbility 115

125 Computer Mail Order 113

126 Computer Mart 112

Computer Swap, Inc 78

127 Covox, Inc 122

Crown Custom Covers 126

128 C.S.M 116

129 Cyber Systems 126

130 Digital Solutions, Inc DC

131 Digital Solutions. Inc 120

132 D^itek. Inc 71

133 Electronic Arts IFC

134 Electronic Arts 37

135 Electronic One 114

136 Emerald Component International 78

138EPYX 23

13BEPYX 51

Render Service Number/Advertiser Paga

140 Federal Hill Software 124

141 Free Spirit Software 16

Halix Institute 126

142 in Control. Inc 124

143 intelligent I/O 124

144 Jason-Ranhelm 114

143 Lion Heart Press 126

146 Lyco 32-35

147 Main Street Micro 122

148 Micro Computer Services 112

149 MicroProse Simulation Software 25

150 Mlndscape 4

151 Mission Software 126

132 Montgomery Grant 123

NRI Schools 68-69

153 Precision Dataproducts 111

154 Precision Images 111

155 Pro-Tech-Trontes 64-55

156ProtectO 48-49

Schnedler Systems 118

Second Source Engineering 122

157 Signal Computer Consultants 132

158SoftStuff 118

199 Software Discounters of America 121

160 Strategic Simulations. Inc 29

161 sudLOGIC Corporate*! IBC

162 subLOGIC Corporation 21

163 Superior Micro Systems, Inc 118

Tektonics Plus, inc 122

164 Tenex Computer Express 117

165 Triad Computers 119

186 Tussey Computer Products 26-27

167Unitech 132

166 vg Data Shack 56

169V*nger Corp 42

170Xetec. Inc. 111
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KNOW WHAT 
YOU'RE BUYING 

COMMODORE 64 
Public Domain User Supported 

Software Catalog 
Hundreds of disks and all their 

contents; over 100 pages, 8% x l' 

'39" 
FREE· Five Disks of you r choice 

You select. Send bank check or 
money order for catalog and coupon 
for yo ur f ive free disks. Return 
coupon for immed iate shipment of 
your fi ve Iree disks. Postage and 
handl ing included. 

CI~ 
SOFTWARE 
80160361 HOUlton, n: 71205 

1-713-228-9090 

R. ader ServIce N .... bMjAdvenl... Plo~ 

102 Aba~ •....•... .. .••..... . .....• 59 
103 Abaa.r$ . . 61 
104 Aoom oI lrodiar.o .. . . ........ 120 
100 ActIonSoft .. . ........... ... ...... 2-3 
10S ActMsIon . . . . . . . . . • • • . . . . • •. 43 
107 ActMsIon ...•....••. .... ... . 45 
10e AaMsIon .......... ......... ..... . 41 
108 American Intemallonal Compvter ProOJcts 

,....... . . . ... .. I~ 
110 Apro(ek ..... . . .. .. , ...... , . . 1 
111 Aprotok . ... ...... ... . 116 

Batteries Inc:kic)od • ••••••••••••• •••• I 
112 Berkeley SottY.orb 11 
113 Berkeley Sottwon<s ••....••... •.••.. 13 
114 Berkeley SoItwot1<s ............... 14- 15 
1111 Berkeley SoItwot1<s •• . . . . • • • • . .. 11 
ttl Berkeley SQItwot1<s •. . .••••. 18-19 
117 BIackship Computer &wIY ......... 126 
11 III CardiI\aI Software . ... ..... ..... .. . 118 
1 1 SI Central Point Sottware 58 
120 Ch&atshoot Products. Inc. 10 

Chip level Design 124 
121 CIA SoltwBre .. ........ 132 

C.O.M.B. 0ir8C1 Marketing Corp, 120 
122 Compumed .. . ........... .•... 110 
123 CornpuSefve .. ...... . . . .... 40-41 
124 CO!'nptttAbiIit ....... , ............ lI S 
1 25 ~er Mail Order . . . . . . . . . . . •• 113 
126 Compvtar Mart 112 

computer Swap, Inc. . . . ...•• , 78 
127 Covox. Inc. 122 

crcmn Custom Ccwers ....•......•. 126 
128 C.S.M. .. .. . . . . . . . . 116 
12S1 Cyber Systems .... , .............. 126 
130 09tal Solutions, Inc. .. BC 
131 Oio;ital SOlutiOnS. Inc. 120 
132 0igiIeII. Inc. ...• , •.•..•.•...••••... 71 
133 EIectrork Arts ... IFC 
134 ElectronIc Arts .......... . . . .• 37 
135 Electronic One . . . ... ......... ,... 114 
136 Emerald Componenllntemational 78 
136 EPYX 23 
139 EPYX . ...... .... . . 51 
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140 Federal HI Software . . . .... .•. . 124 
141 Free SpIriI Software ... .........•... 16 

HaIiJI InsliMe . . . . . . . . . . . . .. 126 
142 In Control. Inc. ...... .. . 124 
143 Inteligent I/O ..................... 124 
144 J8S()r1-~ ... ..... ........... 114 
145 LIon Hearl Press .. . . .. ........ 126 
148 Lyoo .. ......... . . .. 32-35 
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From the sophisticated realism, detail, and intellectual

stimulation of Flight Simulator...

...to the brute-force fun, thrills and excitement of Jet...

HI •-'■:l'*ma*r:<iat.rw*i t.T. ■■ l»m mm

...with new adventures in Scenery Disks...

...SubLOGIC. The State of the Art in Flight.

See Your Dealer. For additional product ordering information

or the name of the dealer nearest you, call (800) 637- 4983.

Corporation

713 Edgebrook Drive

Champaign IL61620

(217) 359-B4B2Telci: 106995

ORDER LINE: (800) 637-4983.
(flicept i' Illinois, Alaska .mm! Hawaii)

Open 7 AM (0 9 PM Central Time
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Got
We just did something only the sst can do! We made our award
software for Hi* Commodore'" 138 and 64 computers even belter!

Introducing...Pocket Writer2d
cessar Packet Planner 2/spreacts
Flier 2/database

Our new Pocket 2 series offers h^> —yjuu.iy )UW<.U
only in much rrtore^ophisiico.ted applications software-

Features that include; cornpolo bilify with the new

CEOS apercrting system f, al Wo work wil-h the
Commodore RAM expandorfp allow n RAM disk,

nus, 1571 burst

You ran buy all throe Pockol 2 oppTH

Pocket Writer 2, Pocket Planner 2 and Pocket Filflr 7

in one convenient Supcrpak for Iho low 'price of

integrated features of Pocknt 2 software andUci
almost eighty dollars.

As a companion to Pocket Writer 1, c Dictionar

Disk containing 32,000 words (expandable to 40,C

is available. The cost $ 14.95 (U.S.).

Sof ''istkoted so S&S&re, ye*, and Mill easy to use.

You can be up Ofid running in under 30 minutes even

if you haven't operated o computer before.
Now, when you upgrade your CommodoreIM 64

lo a 128, Pocket software helps matte il o breeze. The

new Pockef 2 software has both 12B and 64 applica

tions on the same disk. So when you buy one you are

actually buying Iwo iaftware packages. The cost

only 159.95 (U.S.).

us Software

s Simple to Use

$19.95 (U.S.) plus 3.00 (U.S.) shipping and handling!
Available only by writing to Digital Solutions Inc.

•Commodores Micro-campule? Mggpiine, indepi-ndcnt rcviewon.

rated th*orrginal Potket Writef J2B/Aiond P«L«ePlniMM'f \7%ltA

wftwaFe Ihc Annual B«1 of 1946" in Iht piodiKiivity colegory.

Digital

Solutions

erpak:

Solution That

Money!

t,( Hutu
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