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(No ID. required for half-elves.)

When the Going Gets Tough,
the Bard Goes Drinking*

L-l nd che going is tough
L A in Skara Brae town.
The evil wizard Mangar

has cast an eternal winter J

spell. Monsters control

the streets and dun

geons beneath. Good

citizens fear for their

lives. What's worse,

there's only one tavern

left that serves wine.

But the Biird knows

no fear. With his trusty

harp and a few rowdy

minstrel songs he claims

are magic, the Bard is ready
to boogie. All he needs is

i a band of loyal followers:

i a light-fingered rogue to

i find secret doors, a

couple of fighters

to bash heads, a con

jurer to create weird
allies, a magician for
magic armor.

Then it's off to com

bat, as soon as the Bard
finishes one more verse.

Now what's a word that

hymes with "dead ogre?"
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4 classes of magic user, including

wizard and sorceror. 85 new

magic spells in all.

128 color monsters, many

animated. All challenging.

Full-color scrolling dungeons.

16 levels, each Ix-Uer than ihe

one before. i-D city, too.

The Bards Tale
from
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Q: What is the Infinity Machi

A: A unique and revolut^Bbry accessory for the Commodore 64

and 1 28. This powe^Kcartridge now lets you effortlessly
play all those im^flsible gamos without being killed!

Q; Sounds difheull. ^^F
A: It's Simple- Sj^rp\vg into your C64/1 28 ond press o

button to deflate the Infinity Shield.
Qi How does tr^HFt^

A; All the th^Konds of published action and animated gamos
that u^Arprogromming device called "Sprite collision
dtej^p", are disabled by the Infinity

and the Infinity Shield protects the player

ing shot or crashing!

I con I now do in a game that I couldn't beforu?

rivaling the cartridge enablai you loi- "Enter □ game at any level you

..iooio". "Explore all the areas and levels of the game and find the parti of

i the game you didn't know existed without being killed." Deactivating the

cartridge at any point you choose enables you to continue to play the game

totally normally.

The Infinity Machine is brought to you at 524.99 by Maitertronic, producers

of incredible value Commodore 64/128 K software such a% Slugger, 5-a-iido

Soccer ond The Last VU all available at S9.99.

Contact the Mastertronic hot line for the secret of eternal life on 301-695 8877,

Mastertronic International Inc., 7311 b Grove Road, Frederick, Maryland 21701
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40 Great Flight Simulator Adventures

•Maneuver around the towers of the Vtorld Trade Center.
•Sightsee the Hudson River.

•Practice night flying and aerobatics.

40

GREAT

FLIGHT

SIMULATOR

ADVENTURES
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40 Great Flight Simulator Adventures

Charles Cullck

Forty exciting, customized flight simulator scenarios put you in the

pilot's seat as you fly over bridges, around skyscrapers, and land

at myslerious airports. Flight Simulator (IBM PC) and Flight Simu

lator II (Apple [I, Commodore 64, Atari) are two of Ihe most popu

lar games/simulations for persona! computers. With this book, you

can experience flight adventures from the moment you load the

program. Parameters set up each flight and a running commentary

describes what you'll see (and where to look to see it). Ranging

from the simple and straightforward to the advanced and even

mystical, these 40 flights will open a new dimension to an already

outstanding program.

89.95 ISBN 0-87455-022-X

Note: Flight Simulator fiom Microsoft Corpoialion or Flight Simulator II

from Sublogic Corp. is required In order to use this book. The book is

designed to enhance the programs.

Please send me

(ISBN Mo. 0-87455-022-X)

All orders must be prepaid in U.S. funds.

Subtotal

NC residents add 4.5% tax

$2.00 shipping and handling

charge per book.

Total amount enclosed

copies of 40 Great Flight Simulator Adventures at 39.95 each.

To order this exciting adventure guide, mail

the attached coupon with your payment to

COMPUTE! Books, P.O. Box 5038,

F.D.R. Station, Mew York, My 10150. Or call

toll free 1-80O-34&6767 (in NY 212-887-8525.)

Q Payment enclosed (check or money order)

□ Charge □ Visa □ MasterCard D American Express

Name

Address

City State Zip
■

Please allow 4-6 weeks few

COMPUTE! PublicationsJncS
Ono 0< mo flflC PuCisNno CofToanes

COMPUTEl books are available in the U.K., Europe, the Middle

East, and Africa from Holt Saunders, Ltd., 1 St. Anne's Road,

Eastbourne, East Sussex BN21 3UN, England.
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40 Great Flight Simulator Adventures 

• Maneuver around the towers of the V\Urld Trade Center. 
• Sightsee the Hudson River. 
• Practice night flying and aerobatics. 
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40 Greal Flight Simulator Adventures 
Charles Gulick 
Forty excillng, customized rugh! simulator scenarios put you In the 
pilot's seat as you ny over br]d~s. around skyscrapers, and Land 
at mysterious airports. Flight Simulator (IBM PC) lind Flight Simu­
Jato{ If (Apple II, Commodore 64, Alarl) tire two of the most popu­
IlIt gamel/simuilliloos for personal computers. With this book, you 
can experience night IKIventures from the moment you !oDd the 
program. Parameters set up each flight and II running commentary 
describes what you'll see (and where to look to see It). Ranging 
from the simple and stnllghtforward to the Ddvanced lind even 
mysllcal. these 40 flights will open II new dimension to an elready 
outstanding program. 
$9.95 ISBN 0-87455-022-X 

Note: Flight Slmu/iJror from Mlcr05011 Corporation or Flight SJmuhllor II 
from SubIogIc Corp. Is required In order 10 UIN: Ihls book. The book Is 
de$1gned 10 enhtInce lhe programs . 

1~=~=--~PleS~~~~h~=~~=~~=~-11 
(ISBN No. 0-87455·022·X) 

I All orders must be prcpold In U,S. funds. I 
I Subtotal I To order this exciting adventure guide. mail 

I
NC residents odd 4.51 UUI: the attached coupon with your payment to I 
$2.00 shipping end handling COMPUTEI Books, P.O. Box 5038, 

I 
charge per book. F.D.R. Station, New York, Ny 10150. Or call I 

Total amount enclosed toll free 1-8()().34&6767 (In NY 212-887-8525.) 

I 0 Payment enclosed (cheek or money order) I I 0 Charge 0 Visa 0 MasterCard 0 American Express I 
I N.m. I 

Address ____________________________________________________________________ __ 

I ~ - - I 
L~~~-.:~ __________________ ~ 

• •• COMPUTE! books lire IIYllllllbie In the U.K., Europe, the Middle 

COMPUTE! Pubhcatlons.lnc.~ Eo", ood M,'" hom Holt Souod.", "d., , SO. Ao",', Rood, 
OnoolIhllNlCI'I.CIIIW'O~ ... Eastbourne, East SussC!J( BN21 3UN. Englllnd. 
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40 More Great Flight Simulator Adventures
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This follow-up to the popular 40 Great Flight Simulator
Adventures brings you 40 more exciting, suspenseful
flight simulator scenarios to help you get the most
enjoyment from your Flight Simulator or Flight Simu
lator II software.

40 More Great Flight Simulator Adventures

Charles Gulick

Microsoft's Flight Simulator (IBM PC) and Subloglc's Flight Simulator II lAp-

ple II, Commodore 64, Atari) are two of the most popular software pack

ages today. They put you In the pilot's seat, letting you experience the

thrill of flight. Now, 40 More Great Flight Simulator Adventures, the sec

ond such guide, brings you more dazzling flights drawn from both fact and
fancy.

Now you can fly where no one has flown before, with the author as

your flight instructor. He helps you explore the unknown regions of flight

simulation—taking you through cities, over mountains, under bridges—as

you explore America from the air. Complete parameters and Instructions

at each step make flight easier and more exciting than ever before.

S9.95 ISBN 0-87455-043-2

Note: The Flight Simulator program itself is not included and must be pur

chased separately.

To order any COMPUTE! book, call toll free 800-346-6767 (In NY 212-887-8525).

Or mail In the attached coupon with your payment. Include $2.00 shipping and

handling per book.

r
Please send me copies of 40 More Great Flight Simulator Adventures at $9.95 each.

(ISBN 0-87455-043-2)

All orders must be prepaid in U.S. funds.

Subtotal _

NC residents add 4.5% sales tax _

S2.00 shipping and handling

per book

155.00 per book airmail)

Total amount enclosed

D Payment enclosed (check or money order)

D Charge □ Visa D MasterCard D American Express

COMPUTE! Books

P.O. Box 5038

F.D.R. Station

New York, NY 10150

Name

Address

l_

City

Please allow 4-6 weeks for delivery.

Slate Zip

.J

COMPUTE! PublicationsJnc®
Pan oT ABC Ccfuumw Mogcuirws, me ^^^

g p

S!5 7tnA»Bnue. 6th Hoot. Now Vwk. NY 10010

COMPUTE! books are available in the U.K., Europe, the

Middle East, and Africa from Holt Saunders, Ltd., I St.

Anne's Road, Eastbourne, East Sussex BN2I 3UN, Eng

land and In Canada from McGraw-Hill, Ryerson Ltd., 330

Progress Ave., Scarborough, Ontario, Canada M1P 2Z5.
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40 More Great Flight Simulator Adventures 

SIMULATOR 
ADVENTURES -.... - ... --.. ..... ~-..-. 

This follow-up to the popular 40 Great Flight Simulator 
Adventures brings you 40 more exciting, suspenseful 
flight simulator scenarios to help you get the most 
enjoyment from your Flight Simulator or Flight Simu­
lator /I software. 

40 More Creat Flight Simulator Adventures 
Charles Gulick 
Microsoft's Flight SImulator OBM PC) and Subloglc's FlIBflt Simulator II (Ap­
ple II, Commodore 64, Atarl) are two of the most popular software pack~ 
ages today. They put you In the pilot 's seat, letting you experience the 
thrtl l of flight. Now, 40 More Great Flfght Simulator Adventures. the sec­
ond such guide, brings you more dazzling flights drawn from both fact and 
fa ncy. 

Now you can ny where no one has flown before, with the author as 
your fll ght instructor. He helps you explore t he unknown regions of flight 
sImulation- taking you through dtles. over mountains. under bridges-as 
you explore America from the air. Complete parameters and Instructions 
at each step make fligh t easier and more excltlng than ever before. 
59.95 ISBN 0-87455"()43-2 

Note: The Flight Simulator program Itself Is not Included and must be pur· 
chased separately. 

To order any COMPUTEI book. call toll free 800·346·6767 (In NY 212·887·8525). 
Or mall In the attached coupon with your payment. Include $2.00 shipping and 
handling per book. 

r-------------------------------------i 
I Please send me copies of 40 More Great Flight Simulator Adventures at 59.95 each. I 
I (ISBN 0·87455-043·2) 

I All orders must be prepaid In U.S. funds. 

I Subtotal ----

I NC residents add 4.5% sales tax ----

J 
$2.00 shipping and handling 

per book 
I 1$5.00 per book airmail) 

J Total amount enclosed 

I 0 Payment enclosed iche<:k or money order) 

I D Charge D Visa D MasterCard 0 American Express 

COMPUTEI Books 
P.o. Box 5038 
F.D.R. Station 
New York. NY 10150 

I Name _________________________________________________________ ___ ! Add,~ _____________________________________________________ _ 

I City State Zip - -----
Plea$<!: allow 4--6 weeks for delivery. ..J L _________________ _____ ______________ _ 
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COMPUTE! books are available in the U.K., Europe. the 
Middle East. and Africa from Holt Saunders. Ltd .• I St. 
Anne's Road, Eastbourne, East Sussex BN2 1 3UN. Eng· 
land and In Canada from McGraw-Hill , Ryerson Ltd., 330 
Progress Ave., Scarborough. Ontario, Canada MIP 2Z5. 
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Nobody's quite sure what program

ming talent is, where it comes from,

or whether or not there are correla

tive talents. It is popularly assumed

that facility in math ties in with ap

titude for computer programming.

Some colleges even make math

courses prerequisites to a major in

computer science.

However, an extensive survey

of the best programmers at a major

American corporation revealed that

there is no direct link between

mathematical facility and the abili

ty to effectively communicate with

computers. Instead, the survey un

covered a strong correlation with

musical ability and with those who

had majored in English.

It's easy enough to guess why

English majors would do well—

they've spent years developing

theiT ability to communicate effec

tively, and programming is essen

tially a special kind of commu

nication: man to machine.

What musical aptitude has to

do with it is somewhat less easily

imagined. Some have suggested

that music combines the freedom of

expression of art with formal rules

and that, like programming, it calls

upon a person's imagination while

simultaneously requiring a focused

attention to the rules of the game.

Recent studies of elementary

and junior high school students

who show an aptitude for computer

programming have revealed an in

teresting relationship: the best pro

grammers also scored highest on

personality tests in the areas of

adaptability and flexibility and

scored lowest on tests of rigidity.

This parallels somewhat the musical

abilities association and suggests

that these personality types flourish

in the atmosphere of restrained free

dom characteristic of both musical

and programming activities. Nota

bly, students scoring at the extreme

ranges of the masculinity/femininity

scales correlated poorly with pro

gramming skill. In fact, any rigidi

ties of behavior seemed to retard

programming abilities.

Of course, much more study

needs to be done before any truly

predictive tests can be developed.

These early studies reveal tentative

correlations, but it's too soon to

know whether these results will en

dure, will eventually prove to be

substantial indicators of this new

talent.

And there are clearly many

kinds of programming. Designing

the most efficient sorting algorithm

in machine language requires con

siderable experience and not a little

patience. Working with a team to

put together an airline reservation

application program demands tol

erance of the considerable delay be

tween actions and results as well as

the capacity for intensive communal

labor. Writing an arcade game calls

upon special imaginative gifts and a

sensitivity to payability, that balance

between simplicity and challenge.

Programs are created when the

programmer communicates rules

for the computer to follow, man to

machine. But there's another more

important act of communication—

the interaction between the com

puter and the program's user. This

is communication machine to man.

No matter how full of features, how

speedy or well-constructed it is, a

word processor which doesn't com

municate effectively with the user

will never become popular. Per

haps it's in this area of program

ming, often called the user interface,

where the abilities of English ma

jors are particularly valuable.

Ultimately, it would be quite

valuable to be able to know in ad

vance who is and who isn't likely to

do well talking to machines. Chil

dren could be guided into or away

from this field; corporations would

be able to refine their hiring meth

ods; and otherwise potentially ex

cellent programmers wouldn't be

excluded from computer science

courses simply because they

weren't adept at calculus. However,

it's equally possible that there is no

reliable predictor and the only

proof of programming ability is the

writing of a good program.

Here at COMPUTE! we've pub

lished excellent programs created

by every age group, from every

geographical area, programs writ

ten by college professors and high

school students—in short, polished

programs written by a complete

spectrum of educational and occu

pational backgrounds. No real pat

terns have emerged except that the

majority of submissions are from

males. But computers are a quite

new phenomenon and they are rap

idly penetrating the population at

large. We'll keep a lookout. If any

trends develop, we'll let you know.

Richard Mansfield

Senior Editor

COMPUTE! s Gazette August 1986
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courses prerequisites to a major in 
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However, an extensive survey 
of the best programmers at a major 
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there is no direct link between 
mathematical facility and the abili­
ty to effectively communicate with 
computers. Instead, the survey un­
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musical ability and with those who 
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Engli sh majors would do well­
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their ability to communicate effec­
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nication: man to machine. 

What musical aptitude has to 
do with it is somewhat less easily 
imagined. Some have suggested 
that music combines the freedom of 
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scales correlated poorly with pro­
gramming skill. In fact, any rigidi­
ties of behavior seemed to retard 
programming abilities. 

Of course, much more study 
needs to be done before any truly 
predictive tests can be developed. 
These early studies reveal tentative 
correlations, but it's too soon to 
know whether these results will en­
dure, will eventually prove to be 
substantial indicators of this new 
talent. 

And there are clearly many 
kinds of programming. Designing 
the most efficient sorting algorithm 
in machine language requires con­
siderable experience and not a little 
patience. Working with a team to 
put together an airline reservation 
application program demands tol­
erance of the considerable delay be­
tween actions and results as well as 
the capacity for intensive communal 
labor. Writing an arcade game calls 
upon special imaginative gifts and a 
sensitivity to playability, that balance 
between simplicity and challenge. 

Programs are created when the 
programmer communicates rules 
for the computer to follow, man to 
machine. But there's another more 
importan t act of communication­
the in teraction between the com­
puter and the program 's user. This 
is communication machine to man. 
No matter how full of featu res, how 
speedy or well -constructed it is, a 
word processor which doesn't com­
municate effectively with the user 
will never become popular. Per­
haps it's in this area of program­
ming, often called the user itzferface, 
where the abilities of English ma­
jors are particularly valuable. 

Ultimately, it would be quite 
valuable to be able to know in ad­
vance who is and who isn't likely to 

do well talking to machines. Chil­
dren could be guided into or away 
from this field; corporations would 
be able to refine their hiring meth­
ods; and otherwise potentially ex­
cellent programmers wouldn't be 
excluded from computer science 
courses s imply because they 
weren't adept at calculus. However, 
it's equally possible that there is no 
re liable predictor and the on ly 
proof of programming ability is the 
writing of a good program. 

Here at COMPUTE! we've pub­
lished excellent programs created 
by every age gro up, from every 
geographical area, programs writ­
ten by college professors and high 
school students-in short, polished 
programs written by a complete 
spectrum of educational and occu­
pational backgrounds. No real pat­
terns have emerged except that the 
majority of submissions are from 
males. But computers are a quite 
new phenomenon and they are rap­
idly penetrating the population at 
large. We' ll keep a lookout. If any 
trends develop, we'Utet you know. 

Richard Mansfield 
Senior Editor 
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fantasy role-playing

Now, a new adventure

begins
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Earth will be destroyed in 12 minutes
to make way for a hyperspace bypass.

Shouldyou hitchhike into the next galaxy?
Or stay and drinkbeer?

,-WRAP THE TOWEL AROUND

Slip the disk in yourcomputer and suddenly you are
Arthur Dent, the dubious hero ofTHE HITCHHIKER'S
GUIDETOTHEGALAXY.aside-splittingmastenvork

ofinteractive fiction by novelist Douglas Adams and
Iiifocom's Steve Meretzky. And every decision you

niake will shape the story's outcome. Suppose for
instance you decide lo linger in the pub. You simply

type, in plain English:

>DRINK THE BEER

And the story responds:

YOU GET DRUNK AND HAME A TER

RIFIC TIME FDR TWELVE MINUTESr

ARE THE LIFE AND SDUL OF

THE PUB, THEY ALL

CLAP YOU ON

THE BACK

AND

TELL YOU

WHAT A GREAT

CHAP YOU ARE AND

THEN THE EARTH GETS

UNEXPECTEDLY DEMOLISHED, YOU

WAKE UP WITH A HANGOVER WHICH LASTS

FOR ALL ETERNITY, YOU HAVE DIED.

Suppose, on the other hand, you decide to:

>EXIT THE VILLAGE PUB THEN GO NORTH

In that case you'D be off on the most mind-bogglingf
hilarious adventure any eaithling ever had.
You communicate-and the story responds-in full

sentences. So at every turn, yon have literally thousands

of alternatives. If you decide it tnight be wise, for
instance, to wrap a towel around your head, just say so:

And the story responds:

THE RAVENOUS BUGBLATTER BEAST OF

TRAAL IS COMPLETELY BEWILDERED,

IT IS SO DIM IT THINKS IF YOU CAN'T

SEE IT. IT CAN'T SEE YOU.

Simply staying alive from one zany situa

tion to the next will require every proton of

puzzle solving prowess your mere mortal

mind can muster. So put down

that beer and hitchhike ■

down to your local

software store today.

Before they put that

bypass in.

o

inFocom
Fur mrr information rali 1-800-262 tW68. Or write tu us

at 125 CambridgePark Drivi1, Cambridge, MA 02140.

Earth will be destroyed in 12 minutes 
to make way fur a hyperspace bypass. 

Should you hitchhike into the next galaxy? 
Or stay and drink beer? 

Slip the disk in your computer and suddenly ),OU are 
A1thur Dent, the dubious hero of THE HITCHHIKER'S 
GU IIJE TO THE GALAXY, aside-splittingmastenl'ork 
ofintel'l1ctil'e fiction by novelist Douglas Adamsand 
Infocom's teve Meretzky. And every decision you 
make \\;ll shape the story's outcome. Suppose for 
instanl'eyotl decide to linger in the pub, You simply 
type, in plain English: 
>DR I NK THE BEER 
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RI FIC TIME FOR TWEL VE MI NUTES, 
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YOU ARE AND 
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WAKE UP WITH A HANGO VER WHICH LAST S 
FOR ALL ETERN IT Y. YOU HA'lE DIE D. 

Suppose, on the other h,md, you decide to: 
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instcmoo, to wrap a towel ill'Ound yOlll' head, just say so: 
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And the st~IY responds: 

THE RAVE NOUS BUGBLATTER BEAST OF 
TRAA L IS CO MPLETEL Y BEW I LDEREO. 
IT ISSODIM IT THI NKS IF YOUCAN ' T 
SE E IT J 1 T CAN ' T SEE YOU. 

Simply sUlying alive from olle z.any situa­
tion to the next willrcquirc every proton of 
puzzle solving prowess your mere mortal 

mind can muster, So put down 

o 
that beer and hitchhike 

down to your local 
software store today, 
Before they put that 

.. ....... bYI'lSS in. 
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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 lo

Gazette Feedback, COMPUTED GA

ZETTE, P.O. Box 5406, Greensboro,

NC 27403. We regret that due to the

volume of mail received, we cannot

respond individually to programming

questions.

Switching Cases

I was recently fooling around with

CHR$ and discovered that PRINT CHR$

(14) puts the letters into upper/lower

case mode. Is there a CHRS that changes

them back to uppercase/graphics?

Matthew Whi taker

Try PRINT CHRSIU2) for uppercase/

graphics. You can find a complete list of

these CHRS codes (also called ASCII

codes) in an appendix at the end of your

user's guide.

The Grammar Of Disk Commands

How do I rename or scratch a program?

When I try the examples in the disk

drive manual, they don't work. The

commands I'm using are

PRINT#15, "RENAME0: newname = old

name" ,8

PRINT#15, "SCRATCHO: program name"

,8

Julie Anne Mood

Computers are quite literal and are sensi

tive to spelling and syntax. You've made

at least one error—the ,8 should not be in

thr command. Also, before you PRINT# to

channel 15, it must be opened. Type

OPEN 15,8,15 to prepare channel 15;

when you're done sending disk com

mands, CLOSE 15 turns it off.

All disk commands can be abbreviat

ed to a single letter; "R" instead of "RE

NAME" and "S" instead of "SCRATCH".

This saves you a little typing. Also, the

character after the command is the num

ber zero (0), not the letter O. So, to scratch

a file called PINETREE, enter the three

lines below:

OPEN 15,8,15

PRINT#15, "SO:PINETREE"

CLOSEI5

To rename a file currently called

OAK to the neu> name CEDAR, enter these

10 COMPUTEi's Gazette Augual !986

three lines:

OPEN 15,B,15

PRINT#15, "R0:CEDAR-0:OAK"

CLOSE15

Readers who own a 128 can use the

built-in SCRATCH and RENAME com

mands instead of going through the disk

command channel.

Orderly Characters

I'm taking a computer class in high

school, My teacher showed us a pro

gram that waits for you to press a key

and then prints the character and its

ASCII code. I translated it to Commo

dore BASIC (listing enclosed). Most of

the keys work, but some don't. Can you

explain what's wrong?

Mark Riddle

One of the lings in your program is IF

A$> = "0" THEN 50. Line 50 then

prints the character and its ASCII code. If

the character in AS is less than "0", the

program loops back to check for another

key to be pressed.

Look for an appendix that lists ASCII

and CHR$ codes in the back ofyour user's

guide, the book that came with the com

puter. These are Commodore ASCII codes,

not true ASCII, so they may differ slightly

from the ASCII you've studied in school.

Some of the numbers are different, but the

idea is the same.

When your computer executes the IF

statement, what it's really doing is check

ing the ASCII value of the string variable

A$ against the ASCII value of the string

literal "0". (A string literal is a series of

zero or more characters inside quotation

marks.) The character "0" has an ASCII

value of 48, as you'll see if you examine

the appendix in the user's guide. Or type

PRINT ASC("0") to see what your com

puter says. You could also try PRINT

CHR$(48), to verify that character num

ber 48 is a zero.

Your program is almost correct, but it

prints only characters higher than "0" on

the list of ASCII codes. It ignores charac

ters such as'., #, or / (with corresponding

ASCII codes of 33, 35, 47) because they're

less than CHR$(48), the string literal "0".

To fix it, change the IF statement to IF

A$> = CHR$(0), or if you want to bypass

the control codes (color changes and the

like), IF A$>= CHR$(32),

Making Backups

1 always use the Wedge program that

comes on the 1541 Demo disk. I have

tried repeatedly to copy the two sepa

rate programs from the Demo disk. I

can save the BASIC program called "C-

64 WEDGE", but no matter what I try, I

am unable to save the "DOS 5.1" pro

gram, the machine language portion of

the Wedge. Can you set me right?

James C. Platt

BASIC programs like "C-64 WEDGE" are

easy to load and suue using the commands

BASIC offers. BASIC also has a provision

for loading machine language (Mi) pro

grams, fust add the tiumber 1 after the 8

(for example, LOAD "DOS 5.1",8,1). Un

fortunately, there is no command to save

an ML file on the 64. Many other comput

ers, including the Commodore 128, have a

command to do this (BSAVE).

One solution is to use the "MLX"

machine language editor. This only works,

however, if you know the starting and

ending addresses of the program you're

trying to save. To back up DOS 5.1, you'd

load and run MLX and give it a starting

address of CCOO, ending address CFFF.

Load DOS S.I from MLX, switch disks,

and save to the new disk (see the MLX in

struction page for more details). If you

don't know the starting and ending ad

dresses of the program, you can't use MLX

lo make a backup.

The following short program simpli

fies the copying of Commodore 64 pro

gram files. It works with both ML and

BASIC programs. Before you run it, put a

disk into the drive. When the program is

run, it writes a program called COPYIT

on the disk.

JF 10 OPEN2.8.1, '■COPYIT'lPRINT

#2,CHR$(0)fCIIRS(192)f

JG 20 O0:FORA=1TO139jREADBiC-

C+-B;PRINT)2,CHRS(B);:NEX

T:CLOSE 2

CK 30 IFC<>20455THENPRINT"

{CLR}(2 DOWNlDATA ERROR"

iSTOP

CS 40 PRIKT'lCLRl[2 DOWNlDONE"
EK 50 DATA 32,109,192,32,253,1

74,3 2,158,17 3,3 2,130,183

,166,34,164,3 5,32,189,25

5

DP 60 DATA 169,2,162,8,160,0,3

2,186,2 55,32,192,25 5,162

,2,32,198,255,32,228

QM 70 DATA 255,160,0,145,251,1

65,144,206,6,32,125,192,

76,36,192,165,251,L33,25

3

Do you have a question or a problem? 
Have you discovered something that 
could help other Commodore users? 
We want to hear hom you. Write to 
Gazette Feedback, COMPUTEt's GA· 
ZETTE, P.O. Box 5406, Greensboro, 
NC 27403. We regret that due to the 
volume of mail received, we cannot 
respond individually to programming 
questions. 

Switching Cases 
I was recent ly fooling around with 
CHRS and discovered that PRINT CHRS 
(14) puts the letters into upper/ lower­
case mode. Is there a CHR$ that changes 
them back to uppercase/graphics? 

Matthew Whitaker 

Try PRINT CHRS(J42) for uppercase! 
graphics. YOIl can find Q complete lis t of 
tllest CHRS codes (/lISD called ASCII 
codes) ill an appendix at tile end of your 
user's guide. 

The Grammar Of Disk Commands 
How do I rename or scratch a program? 
When I try the examples in the disk 
drive manual, they don't work. The 
commands I'm using are 
PRINT#15, "RENAMEO; newname - old 

marne" ,8 
PRINT#15, "SCRATCHO; prog.n.mname" 

,8 

Julie Anne Mood 

Computers are quite literal and are sensi­
tive to speW/lg and sYlrtax. You've made 
at least one error-the ,8 should lIot be in 
the commalld. Also, before you PRINT# to 
channel IS, it must be opened. Type 
OPEN 15,8,15 to prepare challnel 15; 
whell you're dOlre stlldillg disk com­
mands, CWSE 15 turns it off. 

All disk commands can be abbreviat­
ed to a single leiter; "R" instead of "RE­
NAME" and "5" instead of "SCRATCH". 
This saves you a little typing. Also, the 
character after tire command is tire num­
ber zero (0), 1I0t the letter O. So, to scratch 
a file called PINETREE, enter the three 
lines belfJW; 

OPEN 15,8,15 
PRINT#15, "S(};PINETREE" 
CWSE15 

To renam e a file currently called 
OAK 10 tire IIt'W Ilame CEDAR. eliler these 
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three lines: 
OPEN 15,8,15 
PRINT#15, "RO:CEDAR - O:OAK" 
CWSE15 

Readers who own a 128 call use 111/: 
built-ill SCRATCH alld RENAME com­
mands instead of gOillg through tile disk 
command challllel. 

Orderly Characters 
I'm taking a computer class in high 
school. My teacher showed us a pro­
gram that waits for you to press a key 
and then prinls the character and its 
ASCII code. I translated it to Commo­
dore BASIC (listing enclosed). Most of 
the keys work, but some don't. Can you 
explain what's wrong? 

Mark Riddle 

Olle of Ihe lines in your progrllnl is IF 
AS> - "O" THEN 50. Line 50 /lun 
prints tire characler alld its ASCll code. If 
the characler ill A$ is less than "0", Ihe 
progrll/7/ loops bllck to check for ano/irer 
kty to be pressed. 

Look for an appelldix that lists ASCIl 
alld CHRS codes ill tile back of your user's 
guide, the book tllal ca//le willI lire CO//l­
puler. These are Commodore ASCll codes, 
1I0t Irue ASCII, so they mlly differ slightly 
from Ihe ASClI you've sludied ill school. 
Some of tire numbers are differenl, bul tile 
idea is the same. 

Wlreu your compu ler e;rccules tire IF 
slatement, wllat ii 's really doing is check­
ing the ASClI value of tile string variable 
AS againsl the ASCII value of Ihe string 
literal "0". (A string lileral is a series of 
zero or more characters illside quotatioll 
marks.) The character "0" has an ASCH 
value of 48, as you'll see if you examine 
lire appendix in Ill e user's guide. Or Iype 
PRINT ASC("O") 10 see what you r com­
puler says. You could also try PRINT 
CHRS(48), to verify thai characler num­
ber 48 is a zero. 

Your program is Illmosl correct, bUI il 
prinls only characters higher than "0" on 
the lisl of ASCIl codes. It ignores charac­
lers SIICIr as!, ft., or / (wi th correspollding 
ASClI codes of 33,35, 47) because Ihey're 
less tlrall CHR$(48), tile slrillg literal "0". 
To fix it, challge the IF silltemelli 10 IF 
A$> - CHRS(O), or if you wllnl 10 bypass 
Ihe cOlllrol codes (color rllange5 and lire 
like), IF AS> - CHRS(32). 

Editors and Readers 

Making Backups 
I always use the Wedge program th"t 
comes on the 154 1 Demo disk. I have 
tried repeatedly to copy the two sepa­
rate programs from the Demo disk. I 
can save the BASIC program called "C-
64 WEDGE", but no matter what I try, I 
am unable to save the "DOS 5.1" pro­
gram, the machine language portion of 
the Wedge. Can you set me right? 

James C. Platt 

BASIC programs like "C-64 WEDGE" are 
easy to load alld save using lire commallds 
BASIC offers. BASIC also has a provisioll 
for loading machille language (MU pro­
grams. Just Ildd the /lumber 1 after the 8 
(for example, WAD "DOS 5.1",8,1). Un­
fortunately, tllere is 110 commalld to save 
all ML file Oil tire 64. MallY ollrer comp'll­
eTS, includillg the Commodore 128, have a 
command 10 do tlris (BSAVE). 

Olle solutioll is to use Ihe "MLX" 
machine Illnguagf ediior. This OIlly works, 
hfJWever, if you kllfJW the starting alld 
eliding addresses of the program you're 
Irying to save. To back up DOS 5.1, you'd 
load aud rWI MLX aud give it a slartillg 
address of CCOO, endillg address CFFF. 
Load DOS 5.1 from MLX, switch disks, 
alld save 10 the Ilew disk (see the MLX in­
stmction page for more deta ils). If you 
don't know the slarlillg Illld eliding Ild­
dresses of lire program, you call'l use MLX 
10 make a backup. 

Tire fol101villg slrorl program simpli­
fies tile copying of Comlllodore 64 pro­
gram files. 11 works with bollr ML Illld 
BASIC programs. Before you nm ii, pUI a 
disk into Ille drive. Wire" the program is 
rWI, il wriles a program called COPYIT 
all Ille disk. 

J' 10 OPEN2 , 8,l,~COPYIT~'PRINT 

.2 , CIIRS (Ill) 1 aiRS (192): 
JO 20 C_0 , FORA_ ITOI39,REAOB,C_ 

C+B , PRINTt2,CIIRS (B I: :NEX 
T:CLOSE 2 

CK " 1 Fe c > 20455THENP RlNT M 

{CLRI12 DOWN I DATA ERROR" 
: STOP 

CS 40 PRINT"ICLRI12 DOWN]DONE" 
EK " DATA 32 ,109 ,192,32,253,1 

74 , 32,158 ,1 73,32,130,183 
,1 66 , 34,164,35,32,189,25 
5 

DP " OATA 169,2,162,8,160,0,3 
2,186,255 , 32,192 , 255,162 
,2,32 , 198,255,32,228 

OM " OATA 255,16a , a , 145,251,1 
65,144,208,6,32,125 , 192, 
76,36,192 , 165,251,133 , 25 
J 
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HG 80 DATA 165,252,133,254,32,

109,192,3 2,2 28,255,201,6

7,208,249,169,2,162,8,16

0

AR 90 DATA 1,32,186,255,32,192

,2 55,16 2,2,32,201,255,32

,132,192,32,125,192,165,

251

XP 100 DATA 197,253,208,244,16

5,252,197,254,208,238,3

2,132,192,169,52,133,25

1,169

GB 110 DATA 8,133,252,169,2,32

,195,255,76,204,255,230

,251,208,2,230,252,96,1

60

KB 120 DATA 0,177,251,76,210,2

55

To copy a program, LOAD "COPY

IT" ,8,1, then type NEW. insert the disk

containing the program to be copied into the

drive. Type SYS 49152,"filename", sub

stituting the name of the file you want to

copy for "filename".

When the red disk drive light goes off,

remove the disk and put the disk onto which

you want to copy the program into the

drive. Press the C key (remember that C

means Copy). When the READY prompt ap

pears, your copy is done.

Commodore POKEs

Could you print a list of POKEs for the

64 like the ones you published for the

128 in the March issue? These were the

POKEs for disabling RUN/STOP-RE

STORE and the like.

Stuart Hopcraft

We've assembled the following useful

POKEs from previously published lists.

If you disable the keyboard in direct

mode, you won't be able to enter the POKEs

to get it back because, of course, the key

board is inoperative. RUN/STOP-RE

STORE still works, unless you've disabled

it, too, and will allow you to regain a func

tional keyboard. Also, strange things hap

pen when you POKE22.35 to stop the

printing of line numbers. For one thing,

printing a string inside quotation marks

(PRINT "ABC") won't work, although

string variables can still be printed.

The POKE to remove line numbers

gives you a simple sort of word processor.

You can type a message with line numbers

as if it were a BASIC program, enter the
POKE, and then LIST to the printer. Your

message will print out with no numbers.

Reprogramming The Function Keys

Is there a way to disable the Plus/4's

function keys (which are preset), so

they could be used for various functions

in other programs?

Frank E. Armstrong

The 128, Plus/4, and 16 all have a KEY

command which does two things. Type KEY

all by itself and you'll see the current list of

function key definitions. It also allows you

to redefine the strings printed by the func

tion keys. Entering KEY 1, "OPEN 4,4:

CMD4: LIST" + CHR$ (13) would

change fl to print the commands for listing

a program to the printer plus a carriage re

turn, the CHR$(13). Add a number 1-8 after

KEY, followed by a comma and the charac

ters or CHR$ codes you wish to be printed.

64 VIC Plus/4, 16 128

Disable LIST 775,191 775,223 774,187 775,139

Enable 775,167 775,199 774,110 775,81

Disable SAVE 819,246 818,73 816,136 818,180

Enable 819,245 818,133 816,164 818,78

Disable LOAD 816,157 816,103 814,239 816,0

Enable 816,165 B16.73 814,74 816,108

Disable RUN/STOP 808,239 808,100 806,103 808,100

Enable 808,237 808,112 806,101 808,110

Disable RESTORE 792,193 792,7 792,125

Enable 792,71 792,173 792,64

Disable keyboard 649,0 649,0 1343,0 2592,0

Enable 649,10 649,10 1343,10 2592,10

No keys repeat 650,64 650,64 1344,64 2594,64

All keys repeat 650,128 650,128 1344,128 2594,255

Enable repeating keys (space, delete, and cursor keys)

650,0 650,0 1344,0 2594,0

Clear keyboard buffer (before INPUT)

198,0 198,0 239,0 208,0

Change character color, x is 0-7 for VIC, 0-15 for others

646a 646,i 1339,i 241,*

Remove line numbers during LIST

22,35 22,35 22,35 24,37

Enable 22,25 22,25 22,25 24,27

To make the function keys act as they

do on the VIC and 64, enter these lines:

10 C-I33

20 FOR J = 1 TO 7 STEP 2

30 KEY J, CHRStO: KEY J + l,

CHRWC+ 4)

40 C - C+1:NEXTJ

After running this program, the func

tion keys will be defined as the ASCII codes

133-140. A program could test forp, for ex

ample, with something like 411 GETKEY

AS: IF AS = CHR$(134) THEN 500. At

that point in the program, if the user

pressed f3, the program would go to line

500.

Spelling Practice

I use "SpeedCheck" (December 1985),

the spelling checker for SpeedScript, as

an educational aid for my three elemen

tary school children. 1 encourage them

to bring home a list of their spelling

words, which I then enter into the

SpeedCheck dictionary of words. Once

this is done, I recile the words as my

child types them in with SpeedScript.

The spelling checker then highlights

any misspelled words.

This not only makes studying the

spelling list more fun, it also helps the

child learn the computer keyboard.

Richard L, Eberhardy

You've invented an interesting new appli

cation for "SpeedCheck"; it sounds as if it

works well.

Nested Loops

In one of your programs, a common

mistake was made. FOR and NEXT

should be used in pairs, not FOR-FOR

followed by NEXT-NEXT. A proposed

solution for "Bug-Swatter" is to split

that part of the program into two sepa

rate loops.

G. Brandt

That part of the program is written correct

ly; there's no error in the line you men

tioned. The situation you've described is a

nested FOR-NEXT loop, where one loop

is inside another. Type in the folloieing pro

gram to see how nested loops operate. It

works on all Commodore computers.

10 FOR J = 1 TO 5

20 PRINT J, "OUTER LOOP'

30 FOR K = 1 TO 3

40 PRINT K;"INNER";

50 NEXT K: PRINT

60 NEXT J

The loop that uses the variable K as an

index, lines 30-50, counts from I to 3. But

it's completely inside the J-loop, which re

peats 5 times, so the K-loop counts to 3 a to

tal of 5 times. The "OUTER LOOP1'

message prints 5 times, while the "INNER"

message appears 15 times (5 X 3).

This is the correct method for using

two loops at the same time. The inner loop
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HG 80 DATA 165,252,133,254,32, 
109,192,32,228,255,201,6 
7,208,249,169,2,162,8,16 

• AR 90 DATA 1,32,186,255,32,192 
,255,162,2,32,201,255,32 
,132,192,32,125,192 ,165, 
m 

XF 100 DATA 197,253,208 ,244,16 
5,252,197,254,208,238,3 
2,132,192,169,52,133,25 
1,169 

GS 110 DATA 8,133,252,169,2,32 
,195,255,76, 204,255,230 
,251,208,2,230,252,96,1 

" KR 120 DATA 0,177,251,76,210,2 
55 

To copy a program, WAD "COPY 
IT" ,8,1, then type NEW. Insert the disk 
containing the program to be copied into tile 
driue. Type SYS 49152,"filename", sub­
stitutil'g the Ilame of the file you want to 
copy for "filename". 

Wlre,r the red disk driue Ught goes off, 
remoue the disk and pUI the disk onto which 
you want to copy Ihe program into Ihe 
driue. Press Ihe C key (remember that C 
means Copy). When the READY prompt IlP­
pears, your copy is dOlle. 

Commodore POKEs 
Could you print a list of POKEs for the 
64 like the ones you published for the 
128 in the March issue? These were the 
POKEs for disabling RUN/STOP-RE­
STORE and the like. 

Stuart Hopcraft 

We'v e assembled tir e followillg useful 
POKEs from preuiously publislred lis/s. 

" 

If you disllble tire keyboard ill direct 
mode, you won't be able to enter the POKEs 
to get it back beclluse, of course, the key­
board is inoperatiue. RUN/STOP-RE­
STORE still works, unless you've disabled 
it, too, and will allow you to regaill a func­
liana/ keyboard. Also, slral'ge tlrings Ilap­
pen when you POKE22,35 to stop ti,e 
printing of liue numbers. For one tiling, 
printing a string inside quo/atioll marks 
(PRINT "ABC") won't work, although 
SIring variables can still be prillted. 

The POKE to remove lille Ilumbers 
gives you a simple sort of word processor. 
You ca ll type a message witlr liue lIumbers 
as if it were a BASIC program, enter Ihe 
POKE, alld Ihell LIST to the prillter. Your 
message will print oul wilh no lIumbers. 

Reprogramming The Function Keys 
Is there a way to disable the Plus/4's 
function keys (wh ich are preset), so 
they could be used for various functions 
in other programs? 

Frank E. Armstrong 

The 128, Plus/4, and 16 all have a KEY 
command wlrich does two tllings. Type KEY 
all by itself alld you'll see Ihe cun-ellt list of 
fUl/cliolJ key definitions. It also Illlows you 
to redefine the slrings prirrted by tilt flmc­
lioll keys. Errterillg KEY 1, "OPEN 4,4: 
CMD4: LIST" + CHRS (13) would 
challge fl to print the commarrds for IisHl/g 
a program to tile printer plus a carriage re­
tum, the CHR$(J3). Add a number 1-8 after 
KEY, follawed by a comma alld tire charac­
ters or CHR$ codes you wish 10 be prillted. 

VIC Plul/4,16 128 

Disable LIST 175,191 115,223 114,187 115,139 
Enable 175,167 115,199 174,110 115,81 

Disable SAVE 819,246 818,13 816,136 818,180 
Enable 819,245 818,133 816,164 818,18 

Disable LOAD 816,151 816,103 8 14,239 816,0 
Enable 816,165 816,73 814,14 816, 108 

Disable RUN/STOP 808,239 808,100 806,103 808,100 
Enable 808,237 808,112 806,101 808,110 

DIsable RESTORE 192,193 192,7 - 792,125 
Enable 792,71 792,173 - 792,64 

Disable keyboard 649,0 649,0 1343.0 2592.0 
Enable 649,10 649, 10 1343,10 2592,10 

No keys repeat 650,64 650,64 1344,64 2594.64 
All keys repeat 650,128 650,}28 1344,128 2594,255 
Enable repeating keys (space, delete. and cun;or keys) 

650,0 650,0 1344,0 2594,0 

Clear keyboard buffer (before INPUn 
198,0 198,0 239,0 208,0 

Change characler color, x Is 0-7 for VIC, 0-15 for others 
646,x 646,x 1339,x 241 ,x 

Remove line numbers during LIST 
22.35 22.35 22.35 24,37 

Enable 22.25 22,25 22,25 24,27 

" COMPUTE!'. GIIZIlt/1I AugU51 1986 

To make the fu,rctioll keys act as they 
do OIl tire VIC and 64, ellter these liues: 

10 C - 133 
20FOR] - 1 TO 1 STEP 2 
30 KEY J, CHR5(O: KEY J + 1, 

CHRS(CH) 
40 C - C+l: NEXT J 

After rnmring liris program, lire fUllc­
tiol, keys will be defined as the ASCII codes 
133-140. A program could test for f3, for ex­
ample, with somethillg like 411 GETKEY 
AS: IF AS - CHRS(134) THEN 500. At 
tlrat POillt in lir e program, if the user 
pressed [3, the program would go to lille 
500. 

Spelling Practice 
I use "SpeedCheck" (December 1985), 
the spelling checker for SpeedScript, as 
an educational aid for my three elemen­
tary school children. I encourage them 
to bring home a list of their spelling 
words, which I then enter into the 
SpeedCheck dictionary of words. Once 
this is done, I recite the words as my 
child types them in with SpeedScript. 
The spelling checker then highlights 
any misspelled words. 

This not only makes studying the 
spelling list more fun, it also helps the 
child learn the computer keyboard. 

Richard L. Eberhardy 

You'ue invented all ilrteresting lIew appli­
catioll for "SpeedClreck"; il soUllds as if il 
works well. 

Nested l oops 
In one of your programs, a common 
mistake was made. FOR and NEXT 
should be used in pairs, not FOR-FOR 
followed by NEXT·NEXT. A proposed 
solution lor "Bug-Swatter" is to split 
that part of the program into two sepa­
rate loops. 

C. Brandt 

Tllat part of tire program is writ/cu correct­
ly; there's 110 efflJr i" Ihe lille you men­
Iiolled. The situatiOIl you've described is a 
nested FOR-NEXT loop, wlrere aile loop 
is iI/side Illlotirer. Type i" tile follolVbrg pro­
gram to see Irow nested loops opera/e. 11 
works 011 all Commodore compulers. 
IOFOR} - 1 T05 
20 PRINT ], "OUTER LOOP" 
30FORK - ITOJ 
40 PRINT K;'1NNER"; 
50 NEXT K: PRINT 
60 NEXT J 

Tire loop that IIses tire variable K 115 11 11 
i"dex, lilies 30-50, cOllnts from 1 10 3. Bul 
it's completely inside tire !-Ioop, lVlriell re­
ptals 5 times, so Ille K-Ioop counts 103 a 10-
lal of 5 limes. TIre "OUTER LOOP" 
message prilllS 5/imes, wlrile Ihe "INNER" 
message appears 15 limes (5 X 3). 

Tllis is the correct method for IIsilrg 
two loops al tire sallie lilli e. Tile illller loop 
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COMPUTE'S First Book of the

Commodore 128

A spectacular collection of articles and programs

exclusively for the Commodore 12S In 128 mode.

Edited

The editors at COMPUTE! Publications have col

lected some of the best games, programs, and tu

torials for the Commodore 128 from COMPUTE! and

COMPUTE'.'s Gazette, plus some never-before-

published articles and programs. Learn how to cre

ate windows, program sound, and make disks

autoload. You'll even find a map of all the important

memory locations. There's something for every 138

user. All programs run in 128 mode. A disk is avail

able which includes programs in the book, $12.95.

SI4.95 ISBN 0-87455-059-9

Electronic Computer Projects

Leant how to build all kinds of new devices to

Interface with your computer from Inexpensive,

available parts.

For the Commodore 64. 128, VIC, and any eight-bit

Atari personal computer.

Soori Slvakumaran

This introduction to digital electronics and computer

interfacing is the easy way to learn how computers

interact with the outside world. Using a Commodore

64, 128, VIC, or any eight-bit Atari computer and

Electronic Computer Projects, you'll be guided

through the steps to building a Joystick, light pen,

game paddle, and numerous other devices. And

since each project is independent from the others,

you can choose only those projects that interest you.

All the projects can be built at home and most re

quire fewer than half a dozen parts.

S9.95 ISBN 0-87455-052-1

• i 1 I 1 < 1 )

Visit your local book or computer store for these new titles. Or order directly from

COMPUTE! Books. Call toll-free 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 $2.00 per book (S5.00 air mall) for shipping and handling. NC residents

add 4,5 percent sales tax. Allow 4-6 weeks from receipt of order for delivery.

COMPUTE! Publicationsjnc.
r^ri c* ABC Cor*ijrr»r Magannm, m^

Dn# of 1*1* ABC PuCtafi+ig Cor-iDfl^^

COMPUTE! books are available in the U.K.. Europe, the Middle

East, and Africa from Holt Saunders. Ltd., I Si. Anne's Road,

Eastbourne, East Sussex BN2I 3UN, England, and In Canada

from McGraw-Hill, Ryerson Ltd.. 330 Progress Ave.. Scarborough.

-. Ontario. Canada MIP 225.

COMPIITE"s Rrs! Book of the 
Commodore 128 
A spectacular colfectlon of articles and progams 
exdUlI"ely for the Commodore 128 In l:a mCJde. 
Edited 
The editors al COMPUTE! PubllcatJons have co~ 
lected some of the best carnes, programs, and tu· 
torials for the Commodore 128 from COMPUrE! and 
COMPUTEt's aaz.ette~ plus some never-before­
published articles and programs. Learn how to cre­
ate windows. program sound, and make disks 
autoload. You'll even find a map of all the Important 
memory locations. There's someth1na for every 128 
user. AU Pl'OI"arrul run In 1'28 mode. A disk IS8vall .. 
able which includes programs in the book. $12.95. 
$14,95 ISBN 1H!7455-05'" 

Electronic Computer ProJects 
Learn how to build all kinds of new devices to 
'ntmace with your computer from Inu:penslve, 
av.Uable parts. 
For the Commodore 64, 128, VIC, and any elght--blt 
Atan pensonal computer. 
Soorl S!vilkumaran 
This Introduction to digital electronics and computer 
interfacing Is the easy way to learn how computers 
interact with the outside world. USing a Commodore 
64, 128. VIC, or any elchl~blt Alarl computer and 
Elecrronlc Computer ProJects. you'll be guided 
through the steps to building a joYstick:. light pen, 
game paddle, and numerous other devices, And 
since each project Is Independent from the others, 
you can choose only those projects that Interest you. 
All the projects can be built at home and most re­
quire !ewef than half a dOlen parts. 
$9,95 ISBN 0-87455-052·1 



is said to be nested in the outer hop. Note in

the example above that line 10 starts the]-

loop and line 60 ends it. The K-ioop runs

from line 30 to 50. The first loop to start

should always be the last to finish. Another

way of looking at it is that a nested loop

should be completely inside the outer loop.

Placing one loop inside another is a

useful programming technique. It's used

widely in alphabetizing and sort routines

and comes in handy when you're working

with arrays.

The Paperwork Stacks Up

Here is a program that doesn't work on

my 128:

10 FOR A - 1 TO 10

20 PRINT "HELLO";

30 GOSUB 200

40 END

200 PRINT "GOODBYE"

210 NEXT A

220 RETURN

I've programmed for a few years

with the Apple He, TI-99/4A, and now

the 128, and I can't say I've run across

this problem before. Could you please

explain why this program won't work?

L. Darrell Olson

Vou cannot split a FOR-NEXT loop, putting

the FOR in the main program and the

NEXT in a subroutine. Here's why:

Imagine that you've received several

letters in the mail and you place them, one

atop another, in a neat pile. Each piece of

mail is covered by another, except the one

on the top. To get to the third one down, you

must remove the two letters from the top.

Computers have an area of memory

called the stack, which operates a lot like

this fictional pile of correspondence. You

can push numbers onto the stack and pull

numbers off the top. But only the number on

top of the stack is directly accessible.

The Commodore 128 (as well as the

VIC, 64, Plus/4, and 16) saves various

information on the stack. In a simple FOR-

NEXT loop, the FOR pushes information

about the loop onto the stack. Then, when

the 128 sees the NEXT instruction, it pulls

that information off the stack and decides

whether the loop should continue or end. If

the loop isn't finished, the information re

mains on the stack. The most recently start

ed loop has Us data on top of the stack.

Incidentally, this is the technical rea

son for the nested-loop rule mentioned in

the previous letter. If you start the first loop

with the index variable }, the ] information

is pushed onto the stack. Then, when you

start the K loop, the K information is pushed

on top of the stack. The NEXT K must come

before the NEXT ], because the loop infor

mation for K is higher on the stack.

Subroutines also use the stack. When

GOSUB 200 (line 30) executes, the 128 has

A powerful word processing system for the Commodore 64.
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to remember where to come back to when

the subroutine is done. The relevant infor

mation is pushed on the stack. When RE

TURN ends the subroutine, the computer

pulls that data back and jumps back to the

line after the COSUB.

In your program, the FOR pushes some

information on the stack, then the GOSUB

pushes more information (which is now the
top of the stack). When the NEXT occurs

within the subroutine, your 128 tries to lo
cate the information about the loop. But

what it finds on the stack is the GOSUB,

which isn't the right information. As a re

sult, it stops and prints the NEXT WITH

OUT FOR error.

This is not a quirk of Commodore com

puters. You'll find that the Apple and Tl re

turn similar error messages (the message is

worded differently, but the error has the

same cause).

Hidden lines

How do you make a line number disap

pear when someone tries to list a BASIC

program? Also, how do you make an

entire line flash and then erase itself?

Mark Sanders

List the line you want to flash and add a

colon, REM, and a quotation mark:

:REM"

Press RETURN and then cursor back

up to the end of the line. Press CTRL-9

(RVS ON) and then type enough reverse

T's to match the number of characters up

to and including the quotation mark after

the REM. When the line is listed to the

screen, the reverse T's act as delete char

acters. The line prints and is quickly

deleted.

This trick doesn't prevent users from

listing to the printer, however, because

it's not possible for printers to delete or

erase characters once they've been printed

on paper.

Golfing Stats

For two years I've been using a BASIC

program for the 64 to calculate handi

caps and keep win/loss records for my

Retiree's Golf League. My problem is

that the league expands to 160 players

each winter and the program uses a di

rectory entry for each man. I therefore

can handle only 144 golfers on a single

disk, with the records for the extras on a
second disk.

Last summer I purchased a Com

modore 128 with the expectation that

when I bought a 1571 disk drive, it

would use both sides of the disk and

allow 288 directory entries. But, alas,

the 1571 allows only 144 entries. So this

past winter I had the same problem.

It has occurred to me that maybe

there could be a way to get 288 entries

by reprogramming the 1571 to use only

is SIlid to be nested in the outer loop. Note in 
the example above that /ine 10 starts the f­
loop and line 60 ends it. The K-loop nms 
from line 30 to 50. The first loop 10 start 
should always be the last to finish. Another 
way of looking at it is that II nested loop 
should be completely inside the outer loop. 

Placing one loop inside another is a 
useful programming technique. It 's used 
widely in alphabetizing and sort routints 
and comes in handy when you're working 
with arrays. 

The Paperwork Stacks Up 
Hell! is a program that doesn't work on 
my 128: 
10FORA - lTO lO 
20 PRINT '1iELLO"; 
30 GOSUB 200 
"END 
200 PRINT "GOODBYE" 
210 NEXT A 
220 RETURN 

I've programmed for a few years 
with the Apple lIe, TI-99/4A, and now 
the 128, and I can't say I've run across 
this problem befoll!. Could you please 
explain why this program won't work? 

L. Darrell Olson 

You cannot splil a FOR·NEXT loop, putting 
the FOR in the main program and the 
NEXT in a subroutine. Here's why: 

Imagine that you've received St'Veral 
letters in the mail and you place them, one 
atop another, in a neat pile. Each piece of 
mail is covered by another, except the one 
on the top. To get to the third one dawn, you 
must remove the two letters from the top. 

Computers have an area of memory 
called the stack. which operates a lot like 
th is fictional pile of correspondence. You 
can push numbers onto the stack and pull 
numbers off the top. But only the number on 
top of the stack is directly accessible. 

The Commodore 128 (as wtll as the 
VIC. 64, Plus/4, and 16) saves various 
infonnl~tion on the stack. In a simple FOR­
NEXT loop, the FOR pushes information 
about the loop onto the stack. Then, when 
the 128 sees the NEXT instruction, it pulls 
that information off the stack and decides 
whether the loop should continue or end. If 
the loop isn't finished, the information re­
mains on the stack. The most recently start­
ed loop lias its data On top of tile stack. 

Incidentally, this is tile technical rea· 
son for the nested-loop rule mentioned in 
the previous letter. If you start Ihe first loop 
with the index variable I, the I information 
is pushed onto the stacie. Tllen, when you 
start the K loop, the K information is pushed 
on top of the stack. The NEXT K must come 
before the NEXT I, because the loop infor­
mation for K is higher on the stacie. 

Subroutines also use the stack. When 
GOSUB 200 (line 30) executes, the 128 has 

to remember where to come back to when 
the subroutine is done. The relevant infor· 
mation is puslled on the stack. When RE­
TURN ends the subroutine, the computer 
pulls that data back and jumps back to the 
line after the GOSUB. 

In your program, the FOR pushes some 
information on the stack, then the GOSUB 
pushes mOrt informa tion (which is naw the 
top of the stack). When the NEXT occurs 
within the subroutine, your 128 tries to lo­
cate the information about the loop. But 
what it finds on the stack is the GOSUB, 
which isn't the right information. As are· 
suIt. it stops and prints the NEXT WITH· 
OUT FOR error. 

This is not a quirk of O!mmodore com· 
puters. You'll find that the Apple and TI re­
turn similar error messqges (the message is 
worded differently, but the mar has the 
same cause). 

Hidden Lines 
How do you make a ]jne number disap­
pear when someone tries to list a BASIC 
program? Also, how do you make an 
entire line flash and then erase itself? 

Mark Sanders 

List the line you want to flash and add a 
colon, REM, and a quotation mark: 
:REM" 

Press RETURN and then cursor back 
L....-r;;;;;;;;;;;;;;;;~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~~;;;;~.-I up to the end of/he line. Press CTRL-9 

(RVS ON) and then type enough (tutrSe 
T's to mlHch the number of characters up 
to and including the quotalion mark afttr 
the REM. Whel! the line is listed to the 
scree-fl, the reverse T's act as delele char­
acters. The line prints and is quickly 
deleted. 

xeiec 
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This trick doesn't prevent users from 
listing to the printer, howtfJer, because 
it's not possible for printers /0 de/de or 
wise characters once they've been printed 
on paper. 

Golfing Stats 
For two years I've been using a BASIC 
program for the 64 to calculate handi­
caps and keep win/loss records for my 
Retlree's Golf League. My problem is 
that the league expands to 160 players 
each winter and the program uses a di­
rectory entry for each man. I therefore 
can handle only 144 golfers on a single 
disk, with the records for the extras on a 
second disk. 

Last summer I purchased a Com· 
modore 128 with the expectation that 
when I bought a 1571 disk drive, it 
would use both sides of the disk and 
aUow 288 dill!ctory entries. But, alas, 
the 1571 allows only 144 entries. So this 
past winter I had the same problem. 

It has occurred to me that maybe 
there could be a way to get 288 entries 
by reprogramming the 1571 to use only 



one side of the disk at a time. If you

could help, I'd appreciate it.

George Cowing

You're right, the 1541 and 1571 both have

a limit of 144 directory entries. The direc

tory track contains exactly 18 disk sectors

and each can hold information about 8

files. Hence the 144 entry maximum.

You're also right about expanding the

1571's directory to 288 entries. The 1571

can treat double-sided disks as if they are

two single-sided disks.

First, insert a new double-sided disk

into the drive and type two lines:

OPEN15,8,15,"U0>MQ"

CLOSE15

This makes the 1571 act like a single-

sided 1541. Think of MO as "mode zero"

(Ml turns the drive back into a double-

sided 1571, which is mode one). Be sure to

type the O's as zeros, not the letter O.

Even though it's using only one side,

the 1572 still has two read/write heads

(head 0 and head 1). Turn on head 0 and

formal that side of the disk with the fol

lowing lines:

OPEN 15,8,15,"U0>HO"

CLOSE 15

Formatting erases everything on the

disk, so be sure not to use a disk contain

ing anything you want to keep. Now type

the three lines above again, but substitute

"UO>H1" in the first line (this switches

over to read/write head 1). Also, use a dif

ferent disk name and a different ID. The

different ID is essential; if you use the

same ID, you may encounter some serious

problems.

Once you've created the two-headed

disk, you might want to mark the label so

that you don't treat it as a normal double-

sided disk. To use the disk in your pro

gram, you'd want to find a dividing point;

for example, names A-M on one side and

names N-Z on the other. Start the pro

gram with the "U0>M0" command to put

it into mode 0 (1541 emulation), and then

switch sides by sending "U0>HO" and

■■UO>H1" to channel 15.

One more thing: When you send the

command to switch sides, you should not

have any files open. Close all files (except

the disk command channel 15) before

changing read/write heads. After switch

ing, it wouldn't hurt to initialize the disk
by issuing a DCLEAR (128 mode) or a

PR1NT#15,'W (64 mode).

Safe Memory

I have a couple of questions about pro

grams for the 64. The program "Arcade

Baseball" (May) begins with POKE

56,48: POKE 55,0. What do these

POKEs do? I have seen them in other

programs, so they would seem to have

some widespread use. When I enter

them in direct mode, however, nothing

IWo-On-IWo Basketball Action

One-on-one is OK for a little practice, but real basketball is

a team sport To be reallygood at it, you need all the skills -

passing, dribbling, shooting, stealing and rebounding.

That's what it takes to win a championship. That's what

GBA Championship Basketball™: TWo-on-Two" delivers.

From the roar ofthe crowd to the swish ofthe net, from

slam dunks to three-point shots, it's all here — fast and

competitive.

Not only is there team action, but you can even compete

in a 4-division, 23-team league — all the way to the playoffs

and the GBA Championship game!

When you're ready tojump into the big leagues of com

puter basketball, start with the game that begins where

the others leave off— GBA Championship Basketball:

Ttvo-on-lWo.

BA.SKKTRM.L

For Commodore 64""/128™

computcrsysterns.

SM&EV*
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<il98flActlvlfllon Inc. All rights reserved.
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one side of the disk at a time. If you 
could help. I'd appreciate it. 

George Cowing 

You'rt righl. tht J5fland 1571 both haTJt 
a limit of Jff dirtctory t ntrits. Tht di rtc­
lOry track con tains txactly J8 disk Stc tors 
and tach can hold information about 8 
fil ts. Htnct tht 14f tntry maximum. 

Yo u'rt also n'ght about txpanding tht 
J571's dirtctory to 288 tntritS. Tht 1571 
can trtat doub lt-sidtd disk$ as if th~ art 
two singlt-sidtd disks. 

First, in'tri Q ntw doublt -sidtd disk 
into 'ht driTJt and typt two lints: 
OPEN15,8,15,"UO> MO" 
CLOSEts 

This makts tht 1571 act likt a singlt­
sidtd 1541. Think of MO as "modt ZtrO" 
(M1 turns tht drive back into a double ­
sidt d 1571. which is modt ant). Bt surt to 
typt tht O's as u ros, IIOt tht lelltr O. 

Eutn though it 's using only ant side, 
tht 1571 still h.as two readjwritt heads 
(htad 0 and head 1). Turn on htad 0 and 
forma t that side of tht disk with tht fol­
lawing lines: 

OPEN 15,8,15,"tJO>HO'" 
PRINT.t 5, ''NO:disk"'''"t, id" 
CLOSE 15 

Formatting trasts tvtrything on tht 
disk, so bt surt not to USt a disk contain­
ing anything you want to kttp. Naw typt 
tht thrte lints about again, but substilult 
"Uo>Hl" in tht first lint (this swilChts 
ODtr 10 rtad/writt htad I). Also, USt a dif­
ftrt"t disk namt and a difftrtnt ID. Tht 
difft rtnt 10 is tsstnlia/; if you ust ' ht 
samt lD, you may tncoun ttr somt Strious 
problt ms. 

Onct you 'tit crtattd tht two-headtd 
disk, you mighl want 10 mark tht labtl so 
that you don't trtat it as a normal doublt­
sidtd disk. To USt lil t disk in your pro­
gram, you'd want to find II dividing point; 
for txamplt, names A-M all Oll t sidt alld 
namts N-Z all tht othtr. Start till: pro­
gram with Iht "Uo>MO" command to put 
il inlo modt 0 (1541 tmulalion), and Ihtn 
switch sidts by stnding "UO>HO" and 
"UO>Hl " to channt /1 5. 

Ont mort thing: Whtn you stnd tht 
command 10 swilch sidts, you should not 
haut any filts optn. Clost all filts (tXCtpt 
th t disk command channel 15) btfort 
changing rtad/writt ht ads. Afttr switch­
ing, il wouldn" hurt to inilializt Iht disk 
by issu ing a DCLEAR (128 modt) or a 
PRlNT#15,"IO" (64 modt). 

Safe Memory 
I have a couple of questions about pro­
grams for the 64. The program "Arcade 
Baseball " (May) begins with POKE 
56,48 : POKE 55 ,0. What do th ese 
POKEs do? I have seen them in other 
programs, so they would seem to have 
some widespread use. When I enter 
them in d irect mode, however, nothing 

Two-On-Two Basketball Action 
One-an-one is OK for a little practice. but real basketball is 
a team sport. To be really good at it. you need all the skills­
passing. dribbling. shooting. stealing and rebounding. 
That's what it takes to win a championship. That's what 
GBA Championship Basketball"': TWo-on·TWo'" delivers. 
From the roar of the crowd to the swish of the net, from 
s lam dunks to three-point s hots. it's all here - fast and 
competitive. 
Not only is there team action . but you can even compete 
in a 4-division. 23-team league - all the way to the playoffs 
and the GBA Championship gamel 
When you're ready to jump into the big leagues of com­
puter basketball. start with the game that begins where 
the others leave off - GBA Championship Basketball: 
TWo-on ·TWo. 
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seems to happen.

Also, very often in machine lan

guage programs, I see the number 169

followed by the number 0. Is there

some special significance to these two

numbers?

Paul Dexter

When you first turn on a 64, you'll find the

numbers 1 and 8 in locations 43-44 and

the numbers 0 and 160 in 55-56. These

numbers refer to memory addresses; to

convert them into decimal notation, mul

tiply the second number by 256, and add

the first number (8 times 256 is 2048, then

addl to get 2049). The pointer in address

es 43-44 contains the lowest address

available for a BASIC program, which is

2049 ($0801 in hexadecimal notation), lo

cations 55-56 point to 40960 (hex SA00O),

one byte above the highest location avail

able for a BASIC program. These are

sometimes called the bottom of BASIC

and the top of BASIC, respectively.

Locations 43-44 and 55-56 are im

portant because they tell the computer

which part of memory is not currently

used by the system. Because it's free mem

ory, you can put BASIC programs and

variables in this space. After a program is

loaded, another pointer at 45-46 is set.

This pointer, sometimes called bottom of

variables, indicates where the BASIC pro

gram ends and variables begin. All of the

memory between the bottom of variables

and the top of BASIC is open; when you

run a program, variables are stored here.

This poses a problem for sprites, hi

res screens, custom characters, machine

language (ML) programs, and anything

else that needs memory. If you put an ML

program in the variable space, chances

are good that variables will eventually

overwrite the program.

POKEing new values to 55-56 and

issuing a CLR command moves the top of

BASIC. The number in 56 should be lower

than its usual value of 160. This reduces

the memory available to BASIC programs

and variables. It also sets up a section of

memory that's safe from BASIC. "Arcade

Baseball," for example, needs some safe

space to keep the sprite shapes and custom

characters.

Entering the POKEs in immediate

mode might seem to have no effect. But if

you type PRINT FRE(Q) before and after

the POKEs, you'll see a reduction in the

amount of free memory. You haven't real

ly removed any memory from the com

puter; you've just told it that BASIC

programs must fit within a smaller

amount of memory.

The 169 and 0 you've noticed in ma

chine language programs means LDA #0

(LoaD the Accumulator with the number

0). This is a common ML instruction, one

that's usually followed by a store (STA)

command. To read through a machine

language program, you need a disas

sembler, which is a program that trans-
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lates numbers like 169 and 0 into

corresponding, easier-to-understand

mnemonics such as LDA #0.

Reading Alternate Disk Formats

I have trouble booting WordStar for the

Kaypro 11 on my 128 and 1571. On the

Kaypro, all 1 have to do is type WS and

the program is booted. On the 128, I've

tried typing WS. After about ten sec

onds, the disk drive stops and KAYPRO

IV appears in reversed characters on the

bottom of the screen. The cursor

doesn't appear again until I press RE

TURN. Can you help?

Paul Van Beber

With certain diskformats, CP/M can't tell

for sure which computer the disk came

from. The KAYPRO IV prompt is essen

tially asking you if you're using a Kaypro

IV disk. You're not, so press the right and

left gray cursor keys (above INST/DEL on

the top row) to select Kaypro II. Then

press RETURN. If you plan to use several

Kaypro II disks, you can lock in this for

mat with CONTROL-RETURN instead of

RETURN. If you do this, you don't have to

select Kaypro II every time you swap

disks.

For more about disk formats, type

HELP while side 1 of the CP/M disk is in

the drive. Select the topic C128-CP/M

and subtopic MFM^FORMATS (type the

back-arrow key above CONTROL to get

the underline character).

Disk Flaws

I own a 64 and 1541 disk drive. When I

type LOAD"$",8 on one of my disks, it

prints SEARCHING and LOADING, but

then the red light starts blinking. I've

used this disk before and it has been

formatted. What did i do wrong?

Alfred Schmalfuhs

Your letter mentions a single faulty disk.

Assuming that you have other disks which

work with your system, you can probably

rule out the computer and disk drive as

the cause of the problem, It's likely that

you have a bad disk. Depending on what

went wrong with it, you may or may not

be able to salvage its files.

Since you can't LOADS" to get a di
rectory, there may be something wrong

with the directory track. Run the follow

ing program after attempting to load the

directory, while the 1541's light is still

flashing:

1 OFEN1S,8,1S

2 INPUT#15, E,ES,T,S: PRINT E,ES,T,S

3 CLOSE15: END

You should see the error number, the

error message, and the track and sector

where the problem occurred. If the prob

lem is on track 18, something has hap

pened to the directory. Initializing or

validating the disk may help. First, enter

this line:

OPEN15,8,15,"I0": CLOSE1S: LOAD"S0",fl

If that doesn't work, try this:

OPEN15,8,15,"V0"

The process of validating a disk takes

some time. When the drive busy light

turns off, enter CLOSE15 and try loading

the directory again.

The directory track may be scram

bled, which means initializing and vali

dating won't have any effect. One possible

cause of a scrambled directory is misusing

a program that writes directly to a disk

and putting the wrong bytes in the wrong

places. You may be able to fix it with a

"track and sector editor" program, if you

can figure out which bytes should be

changed. You'd have to know how infor

mation is organized on Commodore disks

and be able to recognize the bad bytes for

this to work.

You may also have a magnetism

problem; disks can be adversely affected

by magnetism from a motor, a television,

or some other electrical equipment. This is

not usually something to be concerned

about; the magnetism put off by most

equipment is fairly weak and frequently

won't have any effect on disks.

The disk itself may have a physical

flaw, which could have been there when

you bought it or could have been a result

of improper handling (poking it with a

ballpoint pen or touching the exposed disk

surface, for example). If the disk is dam

aged, there's usually nothing you can do

to repair it.

Finally, the disk may simply be stuck

in its sleeve, unable to spin properly. You

may have accidentally set a heavy book on

top of it or squeezed too many disks into a

disk box. The solution to this problem is to

put two fingers in the middle of the disk

and gently turn it. This should loosen it

enough to allow it to spin.

If any of these suggestions help and

you're able to load the directory, it would

be prudent to immediately back up the

files on the disk. If it failed once, it may

fail again.

The 128 Memory Expander

I have some questions about the 1700

RAM Expansion Module I just pur

chased. I had hoped I would be able to

address the 128K in banks 2 and 3 using

the Kernal INDFET and INDSTA rou

tines ($FF74 and $FF77) as I do with

bank 1. Apparently this is not the case;

the 128 thinks bank 2 is bank 0 and

bank 3 is bank 1,

Is it possible to directly access the

expansion memory using the techniques

I use for bank 1? If not, then how do

you "swap" a block of memory in ma

chine language? If Commodore never

intended to allow direct access of the

seems to happen. 
Also, very often in machine lan­

guage programs, I see the number 169 
fo ll owed by the number O. Is there 
some special significance to these hvo 
numbers? 

Paul Dexter 

Wh en you first tum on a 64, you'll find the 
numbers 1 and 8 in locations 43-44 and 
the IIumbers 0 and 160 in 55-56. These 
IIumbers refer to memory addresses; to 
cOlwert them illto decimal notation, mul­
tiply the ~cond number by 256, and add 
the first "umber(B times 256 is 2048, thell 
add 1 to gel 2049). The poillter ill addrm­
es 43-44 con tains the lowest address 
available for a BASIC program, which is 
2049 ($0801 ill heradecima/notation). Lo­
catiolls 55-56 poillt to 40960 (her $AODO), 
aile byte above the highest 10catiOll ava i/­
able for a BASIC program . These are 
sometimes called Ihe bottom of BASIC 
and the top of BASIC, respectively. 

Locatiolls 43-44 and 55-56 are im­
portallt because thry tell the computer 
which part of memory is nol currently 
used by the system. Because it's fru mem­
ory, you can put BASIC programs and 
variables ill this space. After a program is 
loaded, allother poillter at 45-46 is set. 
This po;'lter, sometimes called bottom of 
variables, illdicates where the BASIC pro­
gram wds alld variables begill. All of the 
memory between the botlom of variables 
alld the top of BASIC is opell; when you 
(1111 a program, variables are stored here. 

Tllis poses a problem for spriles, hi­
res scrUIlS, cuslom characters, machille 
language (ME.) programs, and allythillg 
else that nuds memory. If you pul all ML 
program in Ihe variable space, chances 
are good that variables will eventually 
ovelWrite the program. 

POKEing IItw values to 55-56 alld 
issuing a CLR comllland moves the top of 
BASIC. The lIumber ill 56 sllould be lawer 
Ihall its usual value of 160. This reduces 
Ihe memory available 10 BASIC programs 
and variables. It also sets up a sectioll of 
memory that's safe from BASIC "Arcade 
Baseball," for uample, IIuds some safe 
space to ktep the sprite shapes olld custom 
characteN. 

Ell terillg the POKEs in immediate 
mode lIIight seem to Ilave 110 effect. But if 
you type PRINT FRE(O) before alld after 
tile POKEs, you'll see Q reductioll ill the 
amount of free memory. You haven't (to/ ­
ly removed OilY melllory frolll the com­
puter; yo u've just told it that BASIC 
programs must fi t with ill a smaller 
omoulIl of memory. 

The J69 and 0 you've noticed in ma­
chine language programs meallS LDA #0 
(loaD the Accumulator with the number 
0). This is a common ML instructioll, one 
thaI's usually fol/awed by a store (STA) 
command. To read through a machille 
language progr/HlI, you IIud a disas­
sembler, wllicll is a progro", thai traIlS-
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lotes numbers like 169 alld 0 into 
correspondillg, easier-to-unders tand 
mnemonics such as IDA #0. 

Reading Alternate Disk Formats 
I have trouble booting WordSlar for the 
Kaypro II on my 128 and 1571. On the 
Kaypro, ali I have to do Is type WS and 
the program is booted . On the 128, I've 
tried typing WS. After about ten sec­
onds, the disk drive stops and KAYPRO 
IV appears in reversed characters on the 
b otto m of the sc ree n . Th e cursor 
doesn't ap'pear again until I press RE­
TURN. Can you help? 

Paul Van Beber 

With certain disk formats, CP 1M can't tell 
for sure which computer the disk come 
fro m. The KAYPRO IV prompt is mell­
tially asking you if you're using a Kaypro 
IV disk. You're IIOt, so press the (I'gllt alld 
left gray CUNor krys (above INST IDEL on 
the top raw) to selrct ~ypro 11. Then 
press RETURN. If you plan to use several 
KAypro 11 disks, you can lock in this for­
mat with CONTROL-RETURN instead of 
RETURN. If you do this, you don't haue to 
select Kaypro II every time you swap 
dish. 

For more about disk fo rmats, type 
HELP while side J of tile CP 1M disk is ill 
the drive. Stlect tile topic C128_CPIM 
and subtopic MFMJORMATS (type the 
back-arrow key above CONTROL to get 
the underlille character). 

Disk Flaws 
I own a 64 and 154 1 disk drive. When I 
type LOAD"$",8 on one of my disks, it 
prints SEARCHING and LOADING, but 
then the red light starts blinking. I've 
used this disk before and it has been 
formatted. What did I do wrong? 

Alfred Schmalfuhs 

Your Itlter men tiolls a single fou lly disk. 
Assuming that you have other disks which 
work with your system, you can probably 
rule oul Ihe computer and disk drive as 
thr couse of the problem. It 's likely that 
you haue a bad disk. Depending 011 what 
wellt wrollg witll ii, you ",ay or may II0 t 

be able to salvage its files. 
Sillce you call 't LDAD"S" to get a di ­

rectory, tllere IIIl1y be sometllillg wrong 
with tile direc lory track. RIm the fOl/aw­
ing program after ottemptillg to load the 
directory, while Ille 1541 '5 lig/,t is still 
{lashing: 
I OPENIS,8,1S 
2 INPUT#lS, E,ES,T,S: PRINT E,ES,T,S 
3 CLOSE IS; END 

Yo u should Set Ihe error number, the 
error mtssage, and the track and sector 
where the problem occu rred. If tile prob­
lem is all track 18, some/hillg /las hap­
pened to tile directory. Iniliali l illg or 

validating the disk may help. FiNt, ellter 
this line: 
OPEN1S,8,l S,'10": CLOSE15: LOAO"$O",8 

If that dot5n't work, try this: 
QPEN1S,8,15,"VO" 

The process of validoti,lg a disk tokes 
some time. When Ihe drive busy light 
turns off, enter CWSE15 alld try loodi/lg 
the direclory ogaill. 

The directory track may be scram­
bled, which mealls jllilia/jzing olld vali­
dating WOII't have allY effect. One possible 
cause of a scrambled directory is misusillg 
a program that wriles directly to a disk 
and putting the wrong bytes ill the wro/lg 
places. You may be able to fix it with a 
"track alld sector edilor" program, if you 
can figure ou t which bytes should be 
changed. You'd I,ave to knaw haw ;"for­
mlltioll is orgolliud all Comlllodore disks 
and be able to recogllize the bod byles fo r 
this to work. 

You may also have a moglle t ism 
problem; disks call be adveNely affected 
by maglltlism from a motor, a le/evision, 
or some other electrical equipment. This is 
not usually something to be concerned 
about; the mognetislII put off by most 
equipmellt is fai rly weak olld frequelltly 
WOII't havr OilY effect all disks. 

The disk itself may have a physical 
{low, wllicll could I,ave bun there when 
you bought it or could lIove bUll a result 
of improper halld/illg (poking it with II 
bol/poillt pell or touching the erposed disk 
surface, for cromple). If the disk is dam­
aged, there's usually 1I0thing you call do 
to repair it. 

Finally, Ihe disk may simply be sluck 
in its sluve, unable to Sp ill properly. You 
may have accidentally set a heavy book on 
top of it or squuztd too many disks into a 
disk bar. The solutioll to tllis problem is to 
put two fingers ill the middle of the disk 
olld gelllly tum it. This should loosell il 
enough to ol/aw it to spill. 

If any of Ihese suggestiolls help olld 
you're able to load IIle direc/ory, i/ would 
be prudent to immediately back up the 
files Oil Ihe disk. If it failed once, it may 
fail again. 

The 128 Memory Expander 
I have some questions about the 1700 
RAM Expan sion Module I just pu r­
chased. I had hoped I would be able to 
address the 128K in banks 2 and 3 using 
the KemaI INDFET and INDSTA rou­
tines (SFF74 and $FF77) as I do with 
bank 1. Apparently this is not the case; 
the 128 thinks bank 2 is bank 0 and 
bank 3 is bank 1. 

Is it possible to d irectly access the 
expansion memory using the techniques 
I use for bank 11 If not. then how do 
you "swap" a block of memory in ma­
chine language? If Commodore never 
intended to allow direct access of the 
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CALL TOLL FREE 1 -800-468-9044

Software orders over $50.00 will be

shipped FEDERAL EXPRESS (yes, even

with these prices)
You only pay TCP s standard
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shipping cfiargo oi $4 00 per order
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MITEY MO

Package Deal

S107.95

CMS

General Acct System

for tho C12B In 12a mode
udes I General Ledger

Accrs Pecevable .." Bilkng

Staromenla l~] Accls Payable

. L Cflcfc Writing □ JoC

Gosling |~l Pa/rod

TOTAL PHICE $1 34.95

■JUKI*

PRINTER TYPEWRITER

2200 S264
Daisywheol Pnnler. Potlable

Typewnler. Built in

Correclion Tape

PRINTERS

6000P SCALL

rjirraP 1344

CLOSEOUT

SPECIAL!!

Wordpro 3 + /64

$14.95
while supply lasts

PRINTER INTERFACES

G-WIZ J49.9S

MW-350 w 4K Buffer SCALL

Cattito Sli[kt O... SCALL

Xstec Sup«fgr«phli 1CALL

XetecJr. WEBS

Tymic Connodlon $67.95

LX-80

LX-ao Iraclmleed

Homewriler 10..

.. S229

SCALL

. SCALL

includes Comrnodofe or ATiin

interlace

FX-85 ..

■ j -y n| FX-236 -

... $359

. SCALL

. SCALL

PRO-LINE
■iiuinaiTw^i■

GT4 S22.95
Fj^r S.iwr. Fdist Load Cartridge

C POWER

CCOMPILER WSW
CADPIC IM9S

CASHBOI W«»i
WorQpro 64 106.)5

StMllpioM,.. M1S5
Hlllpio U 121 35

ProrlwM I3««
PALM U2.95
POWER ',: UJ95

TOOLBOXM S59.95

1 ViiiM Shop
rinl Shop S25.95

PHit Shop Companion SCALL

Grkphlci Library

1.11 mill 116.94
I .'J lIM i*r n.pr. irfill

SAT Preparation

With h
0}P

SAT
Impi

System

VocaTtulflry

a w6d

SAT Practice

Test S17.95

PANASONIC

1091 ...$229.00

1080 ...$199.00
IU92 tCALL

1592 SCALL

3131 n.i.'.ywh'vl SCALL

3151 Daliynhml SCALL

PRINTER PACKAGES
all packages work with C64 or C128

_IL_._ ■ NX-10S Xetec Supergraphix . .. .S3O9.95

Slyyir NX-10 & Xelec Supergrapttix jr.. .S2B4.95

PANASONIC
1091 & Xelec Supergraphlx S289.95

1080aXetecSupergiaphli jr S239.95

Packages Available! All printers Interlaces.. .call for details!

We are a Commodore auihorized service center

Out of warranty repair rates;

C-64 S69.95
1541 S79.95

C-128, 1571 SCALL
1541, 1S71 align S29.95

prices Include all parts

and labor, 30 day

warranty, and UPS

return ground shipping

MS - MODEMS - MODEMS
MESSENGER $42.95

VOLKS 6470 3001KW baud .S154.95

1670 S157.9S

1660 SCALL

MITEY MO S59.95

VIP TERMINAL S34.95

VIDTEX TERMINAL..S23.95

CompuServe Starter Kit . .519.95

Playnet Starter Kit S14.95

MASTER MODEM S39.95
Includes Dow Jones, CompuServe Timo

Printer
Closeouts!

SEC8027A
105 CPS. Friction
and Iractcr teed

Wwlis wOi Pnnt Shop!

$139

dp cardco
LQI Daisywheel

$179

TUSSEY COMPUTER PRODUCTS
P.O. BOX 1006

STATE COLLEGE, PA 16H04

CALL TOL~E"i~EE 1.800·468·9044 
orders over $ 50.00 will be 

EXPRESS (yes, even] 

Computerized order entry, processing 
and atatUs allow TCP to serve you 
faster and better l 

'OR 

DATA 20 XL·ao 
, .... u.ao ..... eo_l><>I<d 
~~~.~h~ "'11_, "'0 _ SOl'".,. to 
_I'0Il11\80_ ......... 01'1 

~~~~: ~=.:~::. -..... --.-.......... ~ ... ~ 
".., 
559.95 

lor the C128 In 128 mode 
IncIuclH n 0... .. !,edger r I 
AccIs ~ 0 8Arig 
511_ 0 Ao:b P.,.,.. 
o a-wl'llll'lg O JoD 
~npayrot 

TOTAL PRICE $1 34.95 

PRIt{TER INTERFACES 

G-WIZ •••••• •••••••• " 1.115 
1IIW-35D ~ 8utIw SCALI. 
c.rdco ""'* Q ... ICAU. 
XelK~ICAU 
x_Jr .. ...... . . ..... .. 
~CD . . .. . . 117.15 
~ eonr-uan 117." 

PROLINE 
-~. 

GT4 ....... 522.95 
Fa.! Sa .... F .. , t...a C-. 
" .. .. 
C COWALEI'I .•.••.••.• $1 • • " 
CAOPIC ••••••••••••••• UI." 
CASHlIOl ••.••.••.••.• IX." 
"" ....................... ut." 

$ .............. 1.:12.15 
o ............... u •. " 
................. 13&." 

,Al ... . .. . ............ U U 5 
P'OWEJIM •••••••••••• U :tt5 
TOOlBOX " ••.••••.• "..,5 

SAT .'!illon 
With I ' I ~I • . "'-.., -.., 
S"'T~ 
Improvenwnl 

~~;.o.;;..;;J.,~ 
.ng_V~.~ 

~--­S AT Pt ,,:Uc , 
Tn! . ............ SI7.95 

PRINTER 
all paCkages work 

lX·SO ..... . .. " ... S229 
ll(·80 !raclO/l""" SCAll 
Hom,writer 10 .... SCAll 
onducIo's Commodore Of A'a n 

ln1 .... ac. 

FX-85 ....•• ~59 
02d' FX·28& ••. $CAll 

DX· l 0 ... , SCAll 

Prm.Shop 

PANASONIC 
1091 .. . 5229.00 
1080 .. . 5199.00 
10t2 ................. ICAU 
15t2 ................. ICAll 
313 1 o.ll.,..-I ..... SCAll 
315Io.ll.,..-I ..... SCAll 

2200 . .. ....• $264 
DaosywneeI Prrotef. Portable 
TyP8Wf1T8f,6uih In 
ConectJOn Tape t=1~"" N)(.10" btte Supergrlphht •••• S309.95 

~~. . NX·l0 .. Xllte Supe:'9r1philt jr ... S2&U5 

PANASONIC 
1091 .. Xel&c Supe.lI.aphllt .................. $289.95 
1080 .. Xel&c Supergrlphlljr .............. .. . . $239.95 

Anll.bl,1 All " CLOSEOUT 
SPECIALII 

Wordpro '3 -1'164 
$14.95 

We are a Commodore authorized serv ice center 
Oul 01 wlrrln ty re!MIl r ,a',,: 
C-64 ............... • S69.95 
1541 . ............... S79.95 

whi/e supply lasts C-128. 1571 ......... SCAll 
1541 . 1571 allIIn ..... S29.95 

- MODEMS _ MODEMS 
MESSENGER ........... $42.95 
VOLKS 6470 300'1200 !lAUD .$154.95 

1610 .... ..... ..... $ 157.95 
1660 ..... .... ...... $CALL 
MITEY MO ...... ... $59.95 
VIP TERMINAL ..... 534.95 

VIDTEX TERMINAL . $23.95 
Campuserve Slarter KII .. $19.9S 

Playnel Slarlet KII ...... $14.95 

MASTER MODEM 539.95 
InckIckIs 0Cwrt Jones. Cotnpuserye Tome 

prle" Inc lude all partl 
and I.bor, 30 day 
warranty. and UPS 
relum ground s hlpplng 

Printer 
Closeouts! 

/OlE' 8027 A 
lOS CPS. fllClO:lr> 
n"-.1ee<I 
WON ...... PnnI ShocII 

139 
ClcardCO 
LOI o."ywheet 
$179 

, TUSSEY COMPUTER PRODUCTS ~'~T~'1:'o~1~~E PA "'" 



INFORMATION AND
PA ORDERS 814-234-2236

OPEN 9-8 Mon-Fri; 10-5 Sat EAST COAST TIME

GAMES

BEST SELLING GAMES

HiicJiimers guide $2Z 95
F-15 Stnke Eagle 121 95

Karateva Si 9 95
Kung Fu (Spinnaker | Icall

Fhghl SimulalOf II W2 95

FS II Scenoiy asks S15 95

Jet S29.9S

Meioioasuo Baseball . . JS7 9S

Mcdeaguc general manager

Oisk $27 95

Merofcague 19SS learns 115 95

HobUI Jean

Saigon III S3795

Murtfei By the Doien iH 95

ACT.V1S1ON

Alcazar. S199S

BonowedTme JI99S

Computer FirewwVs

Colotjtatpon $1995

Countdown Eo shuloown . . . $19 9S

F851 Tracks SIOI Car Consi . S19 95

Garry Kitchens Garnemaker S24 95

Greal Amer RR S2295

Maekef 11995

Lrtlle Compuler People S24 95

Masler 01 Lamps. S19 95

Mindshadmy S1995

Pitfall II: Losl Caverns . S19 95

Space Shunio $19 95

BRODERBUND

CnarrpionsKip Lode Runner S2* 95

Karaloka $19 95

Lode Runnel $24 95

Music Shop S29 95

BLUE CMP .^N»»SSW
Baron 524 95

Millionaire I2J 95

Tycoon . 124 95

ELECTRONIC ARTS

CALL FDR OUH LOW PRICE ON Alt

ELECTRONIC ARTS PRODUCTS'!

6PYX

Summer Games S2B95

Summer Games II $26 95

Winler Games $27 95

vorpal lasl loader $call

Call tor pnces on oilier EPYX

producis"1

INFOCOM

Cul Throats S22.95

Deadlms $25.95

Enchanter $25.95
Hlfchhikar'B GuiDO 122.95

Inlidol $29.95

InvislCliMS $5.95

PlanellaH 12595

Sorcerer 129 95

Spelforeaker $29 95

Suspect $29 95

Wishbrmgor S25 95

Witness S25 95

Zork I $22.35

Zork II S26 95

Zorklll S26.96

MIND3CAPB SKWSSWJW
Bank Slieot Music Wrilor . ..$27.95

Bank Slreel Slorybook . . $27.95

Castle ClobBer JIB 95

Halley PiOjbcI $27 95

Indiana Jones $22 95

Quake minus ana $17 95

ShaoOwfrrs $17 95

The Perfect Score: Prep lor

Sal $49 95

The Lords ol MuJnighl 11795

CALL FOR PRICING ON OTHER

UINDSCAPE PRODUCTS

MICROPROSE

Anoiot 12195

CrusaoO in Europo 127 95

Dociston in tho Dasort $27 95

F-15SlnkeEao« $21.95

Gunslm S2S95

Conllict m Viemam Soil

Hellcat Ace 121.95

Kennedy ApprojcH $24.95

NATO Commander $ia 95

Silent Sorvice $2«.9S

Sownigni 124.95

Spctfno Ace 12195

TcpSecrel 124.95

SIMON* SKUSTOT rOT^WS
G I Papsr Airplane consi Jcall

JK Las&er's Income Tmr

guOe S39.95

Keimil's Story Maker $19 95

NY Times Crossword Purple

Vol locJ 114.95

Spy Hunter $31.95

Slar Trek-Kobayastii all 129.95

Typing Tutor III SM.9S

SPINNAKER \«KK$iSXSX
Aovonluro Croalor $22.95

Aipnatsl Zoo 116.95

Cosmic Combai Scan

Delia Drawing $19 95

Pacemaker $19.95

Hey Diddle Oiddle $16 95

Homework Helper $cali

In search of Ihe most amaung

thing $18 95

KungFu SCALL

Snooper Troops I or II . .. $16 95

Cull lor Prices on oltiur SPINMAKER

SoUvrare

STRATEGIC SIMULATIONS

CALL FOR 0UF1 LOW PfilCE ON ALL

SSI GAMES

MISCELLANEOUS

C-64 WORD PROCESSORS

Pflporbnck Wnlor $call

Bnnk Strool Wrllor $cnll

Blirlk Strool SpqllOr $34 95

FnnlMnslor II $34.95

Wordpro 64 $36 95

Spellpra 64 $32.95

Woidpro3i;64 $19 95

Fleet Syslem II Seall

Paperclip $37.95

Paperclip w'spollpack $49.95

M]rago Protossionai WP $36.95

Trio Scall

Kid Pro Oyo $32.95

CM DATABASES SNSWWS
Bank Etrool Filer S34.B5

Consultanl $39.65

Mir.ujit Dniaba&o w.'Roport

gen $36 95

Prodi 64 $36 95

File Now Scall

Pnctfla. $caii

C-B4 SPREADSHEETS

Viiastar 64 17B95

Prautcal(O) or (t) Scall

Calkrl 139 95

HeS Multiplan 129.95

PS, Tho Programmable

Spreadsheet 11995

Calc Rmutt Adv 111 Cl $67 00

MONOCHROUE MONITORS
(Composiiu lnpul|

NEC 1205 ir amtwr

W'Sound 18995

GoWstar MBM2233 IT

amber $79 95

Goldstar tr

green $79 95

Zonrth 1220 amber Hal

scroon $99 95

Zonitn 1230 green Hat screen $9995

Din to RCA phono tach cahlo . . $6.95

RG8 to RCA phono |ack caWe.S9 95

COLOR MONITORS

SAMSUNG 14" Color

composite ....... .....$13900

Taian 220 Color composile. sep

video $169 00

Sakata SC-100 S14900

Numeric keypad

5 slot can cip

Smoro Bast

$34 95

$54 95

$4995

MsrlmM $34 95

Fail Load $24.95

Pal 64 $32.95

Pc-ivor 64 $32.95

Toolbo* 64 $59.95

CSM 1541 align.. $34 95

Macn 128 Seall

C Power ... $69 95

C-M INTEGRATED PACKAGES

ViI0!tnr8K.. $79.95

Tno Scall

Homopack $39.95

MISCELLANEOUS AWWVK
Estes power supply lor C-64 . SCALL

Koalapad S59 95

Koala Gibson Ligm pen S49 95

NavoronoS Slol e«pandor... $27.95

GRAPHICS

PrmtShoo S2595

Giaphic5Libraryl.il. or III.... 11695

Nowsroom $34 95

CNpAitl ..$19 95

Clip Anil... — Scall

Financial S Accounting

Soltsync Pors Acci $32.95

Cont Homo Accl $45.95

Timewjrks Gonoral Ledger, A*R, A/P.

Payroll. Invonlory $40.95 each

Inlodosigna Gonoral ledger, ^'P. /VR.

Pnyroll, Inveniory $cafl

Cnshhoi $36.95

HAYDEN

CALL FOR OUR LOWPRICE ON ALL

ACCESS AND HAYDEN PRODUCTS"

RGBi/COMPOSITE

MONITORS

Mimjii;wo« B562 ... SCALL
2 year warraniy, all cobles to

128 ■. ■. 1. ■• 1 '.' ... 11,. ,■

modo avQilabla al tl*ck oT switch

Thompson Monitor SCALL

4 modHs ol ,■;/■■! .l-i. ■! 1 t-" 1 ^ I.--.

la 12U UKiuded.

SEIKOSHA
SP-1000 VC ....$179
Codimodoro ready. NLQ
moon. InclFOii and liaclor

SP-1000 SCALL
Cent ionics, parallel
version of above printer

COMMODORE

128=

HARDWARE

1670....$157.95

C128

1571,1572 DRIVES

1902 MONITOR

MPS 1000 PRINTER

1350 MOUSE

1700, 1750 RAM

EXPANSION

CALL

NOW

FOR

LOWEST

PRICES

SAVE A BUNDLE ON A BUNDLE

PACKAGE DEALS AVAILABLE

CALL FOR DETAILS

COMMODORE SOFTWARE

WORD PROCESSORS

:>T/.»\Hrrf.1ZB (LOWEST PRICE CALL

WORDPRO 128... S59.95

PAPERCLIP S37.9S

PAPERCLIP W.-SPEU.PACK. J49.95

WORD WRITER US WiSPELLER W9.95

PERFECT WRtTER JCALL

Papwback Writer lie Scan

SPREADSHEETS

EpYX. MULTIPLAN 126 W4.95

PERFECT CALC SCALL

SWIFTCALC 128 W'StDEWAYS S49.95

V1ZASTAR 128 SCALL
irlK]ral»d S|»r*jdnrtMI. DBIKQaM. Qraphlcm

MISCELLANEOUS 128 SOFTWARE

PERfECT FILEP. JCALL

JANE J32.95

SUPERBASE 12S S69.95

CONSULTANT 128 S39.95

Sylvia Porter's Financial Planner SCALL

Data Manager II M9 95

Much mtrom Asceii JM.95

NEW 17TLES EVEHY DAY I

CALL FOR LATEST INFORMATION!

A NEW STAR
IS BORN'

tJX-10 Oil »( pUHl <HI»lt

SL-10Cor

SG-10C S226

CommodDre ready
SG-15 S364

SD-10 S323

SD-15 5449

POWERTYPE ... .S229

18cps Oaisywtieei
SR-10, SR-15 ..SCALL

SUPER GRAPHIC mler-
(aco w BK Duller aown

J lowest prlco

SUPERGRAPHIX jr

prlnlW inlerlncc . S4S <I6

Font Master II . S34.95

CR6550
13' Color Composite

Monitor w.aound

Z yr warranty from

■ .0: i .'< * a division

ol Epson MVll>)a

£129.00 Color Monilofs

ORDERS ONLY...CALL TOLL FREE 1-800-468-9044

INFORMATION AND 
PA ORDERS 814-234-2236 

. .. ... . S22.9S 
. .......... $.21.95 

IUr.~ .... . ............. $19.95 
Ptung Fu (s.oma~e<l .......... Seal 
Fligh! ~tor II.. . .• . ..... S32.~ 
FsnSctonorydislll ......... S15»5 
JtI ". ' •...........•..••.• $29.95 
~ SuebIII •••••••• S27.9S 
~gent<IIi~ -~1965-..s . 
HOM<I ..• 

" 
•••.•••.•.•.•••.•••• 1 _ 

BorrowecI Trno . . . . . .. . • • .. • . 1 _ """"'" ,~ 
~.Iicn .•.....•.••..•... S'9_9S 
eo..-. to _ .••••. SIlUIS 
Fas1 TrloCU SIOI C. ConaI •.. $I9.9S 
a..., 1Ucroen'. Gamemal<eI .. $2U~ 
G<M1 ......... RR ............. $n.M 
........... ............ .. $19.95 
tInI&~"' f>ec>IM .. . 524.95 
Maslelor~ .. .. $19.95 
__ ••••.•..•• _ ••••. $19.95 
1'l!I" It: los1 ea-........ S 19J~5 
SI>.ae~ ............... $19.115 

00 . 
~ Lode RurwIe< •• $24.95 
l(ataleke ......•••••.• .. $19.95 
Lode FIl.nnet.... . .... 52 • . 95 
MusIc SI>op $29 95 

&mn .. .................. . S2U5 
_ ............ S2HI5 
Tycoon. . . ... $24.95 

~Qff.OO: lOy.' PAlCf! Ott "'~ 
.fleC.~ 

HaIIt'f 1'I'ojKt .•• 
Ino;IIana .lonH .. 
0.....1<& ........ """' 
~ .. .. . 
The Poo1lC1 S",,..: Ptep \of 

.. $21.$5 
S21.8S 

F·l$ S/nI<. E. . ..... $21 ,95 
G'""'""'C> ........•.....•.... $024.95 
ConIIia in ... _ •.•.•.• . .•. Seal 
_lAce ... $21 .95 

~ •••.... "<~ 

Fonl Maflo< I . 
WorllptO &4 •• 

....... $24.95 
...... $24 .95 

... $24 .115 
. 521 .115 

.. $24 .115 

5ooOpfo &4 • • •• ll2.95 
WorOPfO 3 ./&4 •••••••• . •• . $ 19.95 
Flee! S)"$I&m II . . . . • • • . $cal 
Pa~. . . s.:l1.95 
Papo<cl~ wlspelipacIc . . $019.95 
M;rage ProI_ WP.. .. s.:l6.11!i 
1rio. .. $Col 

~r~ .. ~""~ .. i .. ~· iI"~' ~' 'Ii' . ~ .. ~",~.~~ 
BlInk Slreel Fit! . . "'.95 
ConIunant . .•.............. S39.95 
Mir"Cle O.u.I)I!H wlROI)Or1 ,., . 
P<oIiI &4 . 

GoIdslat M8M2233 IT 
_ .•................. $1'9.115 ..... " 
"'"" .•...• . .• $79.95 

ZarOIII 1220"'-~ 

ORDERS ONLY...CALL TOLL FREE 1·800·468·9044 



RAM expansion, why was the MMU

designed to handle bank 2 and 3 con

figurations?

Richard W. Invin

It's not possible to directly PEEK and

POKE the expansion memory; a form of

loading and saving is necessary. Here are

the procedures for using the memory from

BASIC, CP/M, and machine language:

BASIC commands to access the 1700

or 1750 include FETCH, STASH, and

SWAP. For example, BANKO:STASH

1000,1024,1,2000 saves the current 40-

colunm screen to locations 67536-68535

in the expander. The BANK command at

the beginning of the line sets the current

bank to zero (where screen memory is

found). The four numbers following

STASH are the number of bytes to store,

the starting address in the 128's memory,

the bank inside the memory expander, and

the address inside the expander. To re

trieve the screen you saved, substitute

FETCH for STASH. Note the two sets of

addresses, one for memory in the 128 and

one for memory in the expander.

To specify a location in memory ex

pansion, you must include a bank and an

address (banks in the 1700 and 1750 are

independent of the banks inside the 128).

The memory address can be a number

from 0 to 65535. The 1700 (128K) expan

der has two banks, numbers 0-1. The 1750

(512K) has eight, 0-7. When you STASH a

large number of bytes to the end of a bank,

the overflow will automatically wrap

around to the beginning of the next bank.

From CP/M mode you can treat the

expander as if it were a very fast disk

drive, called drive M:. After you PIP

(copy) programs and files to drive M:, the

time to load a file is almost instantaneous.

Making disk backups is also easy. You PIP

a disk to the expander, insert a formatted

disk, and PIP everything to the backup

disk.

Accessing the memory expander in

machine language is similar to the way

you do it in BASIC. Several registers for

the expander can be found at locations

5DFOO-DF0A in bank 15. After switching

to bank 15 by storing a zero into SFFOO,

write to the following addresses:

SDF02-03: Low-byte and high-byte of the

starting address in the 128.

$DF04-05: Memory address (0-65535)

in the expander.

$DF06: Bank number (0-1 orO-7, de

pending on the memory size

of the expander).

SDF07-08: Number of bytes to send or

receive.

All numbers are stored low-byte first.

When everything is set up, load the X reg

ister with the bank you want to access in

the 128, and load Y with the command.

Use S80 for STASH, $81 for FETCH, $82

for SWAP, and $83 for verify (after verify-

20 COMPUTEIS GaiBlfa August 1986

ing, bit 5 of SDF00 will be cleared to zero

to indicate a successful verify). When all

this is done, fSR to the Kernal routine

DMA-CALL at location SFF50. While the

memory expansion is being used, the 8502

will be put in a "wait" state, during which

no ML instructions will be executed. Two

warnings: First, stay away from the I/O

area (SFD00O-FDFFF) in the 123; at

tempting to store to bank 0 or bank 1 may

result in bad values being written to the

VIC chip or one of the CIA chips. Second,

the 128 should be running at 1 megahertz

(SLOW mode). FAST mode may affect the

timing of the memory transfer.

To answer your other question: The

128's nonexistent banks 2 and 3 are men

tioned in some Commodore technical

notes as provisions for future upgrades

(the Commodore 256, perhaps?). There's

no indication at this time that Commodore

plans to develop or market such a ma

chine, but it's a possibility.

Array Variables

I'm writing a program that chooses ran

dom numbers in a FOR-NEXT loop and

prints them in various ways. But the

numbers always turn out to be zero.

Here's part of my program:

10 FOR A - 1 TO 2

20 B(A) - INT (RND(l) ■ 10 +1): NEXT

30 PRINT Bl; " + "; B2;: INPUT C

Of course, my program is more ad

vanced than this, but this seems to be

where the bug is located. Could you

please tell me what's wrong and why?

Uzair Hamecd Ismail

Your program is correct up to a point. The

FOR-NEXT loop assigns random numbers

between one and ten to array variables

B(l) and B(2). But when you print the vari

ables in line 30, you're using the wrong

variable names. It should look like this:

30 PRINT BU); " + "; B(2);: INPUT C

Note the parentheses around the numbers.

Variables B(l) and B(2) are part of an array

(a list of variables), while variables Bl and

B2 are ordinary scalar variables (indepen

dent variables not connected with a list).

Because you used B(A) in line 20, you

should use B(l) and B(2) in line 30.

The reason you see all those zeros is

that undefined numeric variables are as

signed the value 0 when you use them in a

program. Your program hadn't done any

thing with Bl or B2 before line 30, so the

computer assumes you want them to equal

zero.

The 128's Keypad

In a program for the 128, how can you

tell if a number was typed on the key

pad to the right or by the number keys

above the normal keyboard?

Kurt Hindenburg

If you INPUT, GET, or GETKEY, you

won't be able to tell the difference be

tween the numeric keys to the right and

the numbers above the keyboard. When

you're retrieving characters, a 5 is a 5, no

matter where you type it. There is a way to

check for the two different sets of keys, how

ever. Try running the following program:

10 DO: PRINT PEEKI213);: LOOP

Press the number keys, and you'll see

that the keypad produces numbers thai

are different from the numbered keys in

the top row of the regular keyboard. Loca

tion 213 holds the keyscan code for the

key currently being pressed (or the value

88 if no key is pressed). Keyscan codes are

different from either screen or character

codes, so the numbers printed on the

screen might not seem to be in a logical or

der, but there's an internal logic based on

the way the keyboard is wired. For more

about keyscan codes and redefining the

keyboard, see the "KeyDef" article else

where in this issue.

Machine Language Patterns

Is there any correlation between the

6502/6510 opcode bit patterns and

their addressing modes? I have written

a disassembler in machine language

that requires two large tables to decode

the opcodes. If the opcodes hold certain

addressing information, 1 could opti

mize the program dramatically.

Rick Nash

If you examine a sorted list of hexadecimal

opcodes, you'll see some definite patterns

(such a list can be found in the Program

mer's Reference Guide for the 64). If the

lower nybble is 1 ($01, 11, 21, up to SF1),

the operation is either indirect-X or indi-

rect-Y. Breaking it down further, all indi-

rect-Y operations have a bit pattern of

xxxOOOOl, and alt indirect-X operations

are xxxlOOOl (where xxx could be any pat

tern of on or off bits).

Opcodes with a lower nybble of $8

are all one-byte operations (implied ad

dressing mode). So xxxxlOOO includes

PHP, PLP, PHA, CLC, SEC, CLI, SEI, and

other one-byte instructions. All of the load

opcodes, including LDA, LDX, and LDY

have a pattern of lOlxxxxx, a high nybble

of either $A or $B. Many other correla

tions can be discovered if you study the

list.
Knowing the patterns may not speed

up your disassembler or reduce the

amount of memory it needs, however. You

may find that using a lookup table is faster

and more efficient. If it's any comfort,

popular monitor programs like Supermon,

VICMON, and the Commodore 128's

built-in monitor all use tables rather than

mathematical algorithms to disassemble

opcodes. •

RAM expansion, why was the MMU 
designed to handle bank 2 and 3 con­
figurations? 

Richard W. Irwin 

It 's not possiblt to directly PEEK ond 
POKE the expansion memory; 0 form of 
loading and sovins is nreessory. Here are 
the procedures for using tht memory from 
BASIC, CP/M, and machine /onguage: 

BASIC commands to acctss the 1700 
or 1750 include FETCH, STASH, and 
SWAP. For erample, BANKO:STASH 
1000,1024,1,2000 savts the curwlt 40-
co/umtl screell to 10catiOllS 67536-68535 
in tire expandtr. Tilt BANK command ot 
ti,e beginning of tilt lille sets the currwt 
bank to zero (wllere screen memory is 
found). Tire four numbers following 
STASH are tire number of bytes to store, 
the sto rti llg oddress in tire 128's memory, 
the bonk inside tile memory erpauder, and 
the address iI/side the erponder. To re­
trieve th e scrten you savtd, substitute 
FETCH for STASH. Note the two sets of 
addresses, one for memory ill the 128 and 
alit fo r memory in ti,e e:tpllnder. 

To specify a 10Clition in memory tx­
pllnsioll, you must include a blink lind lin 
Ilddress (blinks in the J 700 and 1750 are 
independent of the blinks i"side the 128). 
Tht memory address clln be a number 
from 0 to 65535. The 1700 (128K) txpan­
der has two bonks, numbers 0-1. The 1750 
(512K) has eigh t, 0-7. Whe n you STASH 0 

Ilirge number of bytes to the end of a bank, 
the overflow will au toma tically wrap 
around to Iht btg;'lIIirlg of tht ntxt bank. 

From CP/ M modt you call trtat tile 
trpllllder as if it wert 0 Vtry fast disk 
drive, called drive M:. After you PIP 
(copy) programs alld files to drive M:, tile 
time to load a file is almost installtlilleous. 
Making disk backups is also easy. You PIP 
a disk to the txpallder, illsert a formatted 
disk, alld PIP everything to tile backup 
disk. 

Acctssillg tile memory expander ill 
machillt la"guage is simi/ar to the way 
you do it in BASte. Several rtgisttrs for 
tilt expander can be found lit locotions 
SDFOO-DFOA in blink 15. Afltr switching 
to bank J5 by storing a zero into SFFOO, 
wrile to the follawing addresses: 

SOF02-03: Low-bytt Illld high-l1yte of Ihe 
storti"g address in the 128. 

$OF04-05: Memory address (0-65535) 
in tht txpander. 

$DF06: Bonk numbtr(O-I or 0-7, de­
pellding on the memory sizt 
of Iht trpllnder). 

50F07-08: Number of bytes to send or 
rreeive. 

All numbers are stored law-bytt first. 
When tverytlling is set up, load the X reg­
ister with the blink you wallt to Ilccess in 
tile 128, and load Y with the commond. 
USt S80 for STASH, $81 for FETCH, $82 
fo r SWAP, oud S83 for verify (afler verify-
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ing, bil 5 of SDFOO will bt c/tllred to uro 
to indicate a successful vtrify). When all 
this is done, }SR to tile Kemlll routine 
OMA-CALL at localion $FF50. Wllilt Ihe 
mtmory e:tpllnsion is being used, the 8502 
will bt put in 0 "woif'stott, during wllich 
no ML instructions will bt txtcuttd. Two 
womings: First, stay Ilway from II, e I/O 
arell ($FOOOO-FOFFF) in tht 128; at­
tempting to slore to bank 0 or blink 1 may 
result in bad values being writtell to tht 
VIC chip or one of Iht CIA chips. Second, 
Ihe 128 should bt rUlwing ot 1 mtgohtrlZ 
(SWW mode). FAST mode may afftct the 
liming of tile memory trallsfer. 

To allswer your olllt r queslioll; Tile 
128's nOllexistent blinks 2 ond 3 are mtn­
tioned ill some Commodore technical 
notes os provisiolls for future upgrodes 
(tile Commodore 256, perhaps?). There's 
no indicaliOll lit this timt thol Commodore 
plolls 10 devt/op or markel sudl II 1110-

ellille, but it's II possibility. 

Array Variables 
I'm writing a program that chooses ran­
dom numbers in a FOR-NEXT loop and 
prints them in various ways. But the 
numbers always tum out to be zero. 
Here's part of my program: 
10FORA - IT02 
20 B(A) - tNT (RND(I) • 10 + 1): NEXT 
30 PRINT B1; "+"; B2;: INPUT C 

Of course, my program is more ad­
vanced than this, but this seems to be 
where the bug is located. Could you 
please tell me what's wrong and why? 

Uzair Hameed Ismail 

Your progrllm is correct up to a point. The 
FOR-NEXT loop ossigns random tlUmbers 
betweeu aIle lind It II to orray variables 
B(l) Illld B(2). Bul wilen you print Ille Vll ri­
obles ill lille 30, you're using the wrOllg 
varillble /lames. It should look likt Ilris: 
30 PRINT B(1); "+"; B(2);: INPUT C 

Note Iht partllllleses around til t numbtrs. 
Voriablts B(l) ond 8(2) ort port of on IlrrllY 
(a lisl of varillbles), whilt vorillblts Bl alld 
B2 ore ordinary scalar vllriables (illdepen· 
dent variables nol con necled Willi 0 list). 
Btcaust you used 8(A) in lint 20, you 
should use 8(1) ond 8(2) in lint 30. 

The rtOSon you ste 1111 those uros is 
Ihot undtfintd numeric varillblts Ilrt as­
signed tht valut 0 wlleu you ust tI, tm ill 0 

progrom. Your progTllm hadn't dOllt ally­
thing wilh Bl or B2 before lint 30, so Iht 
compultr ossumes you walll tlltm to tqulli 
zero. 

The 128's Keypad 
In a program for the 128, how can you 
tell if a number was typed on the key­
pad to the right or by the number keys 
above the nonnal keyboard? 

Kurt Hindenburg 

If you INPUT, GET, or GETKEY, you 
won't be Ilble 10 lell IIle differellce be­
twetn the numeric keys to the right and 
Iht numbers oboue the keybollrd. When 
you're relrievillg choracttrs, 0 5 is 0 5, 110 
molter where you type it. Thtrt is a way to 
chtck for Ihe two different stts of keys, how­
tutr. Try running the fol/owing program: 
10 DO: PRINT PEEk(21J);: LOOP 

Press the numbeT keys, alld you'll see 
Illot tht keypad produces numbers that 
lire different from lilt numbered keys ill 
/lIe top row of the ugullir keyboord. Loco­
lioll 213 holds tile keyscan code for tile 
key currently being pressed (or tile value 
88 if nO key is pressed). Keyscal/ codes lire 
different from either screen or characler 
codes, so Ih t numbers prill ted all the 
screell mighlllOt sum to be in 0 logical or­
der, but tllere's an illlertlallogic based 011 

Ille woy tlr t keyboard is wired. For more 
Ilbout keyscall codes and rtdtfitlillg tilt 
keyboard, Set tilt "KeyDt[" article else­
wilin iu this issue. 

Machine Language Patterns 
Is there any correlation between the 
6502/6510 opcode bit patterns and 
their addresSing modes? I have written 
a disassembler in machine language 
that requires two large tables to decode 
the opcodes. If the opcodes hold certain 
addressing infonnation, I could opti­
mize the program dramatically. 

Rick Nash 

If you eXlimille a sorted list of Ilexadtcimol 
opcodes, you'll Stt somt defillite PIi/ttrtlS 
(such aUst can bt foulld ill the Program­
mer's Reference Guide for the 64). If tile 
lawtr nybblt is 1 (501, JI, 21, up 10 $Fl), 
tht operolion is either i"dirtct·X or indi­
rtct-Y. Breakitlg il dawll furl her, all indi­
recl-Y operlilions have a bil pattem of 
rxxOOOOJ. ond 011 indirtCI-X Optralions 
art nxl0001 (w llttt xxx could be lilly pal­
tern of on or off bils). 

Opcodes with 0 lowtr nybblt of 58 
ort 011 ont-bytt optra/ions (implitd ad­
drtssing modt). So r:r:rxlOOO includes 
PHP, PLP, PHA, eLC, SEC, CU, SEI, and 
olher one-bytt inslructions. All of tht lood 
opcodes, including WA, LDX, Illld WY 
havt 0 pa/ttm of JOlnnx, 0 high nybble 
of t itlltr 5A or SB. Mliny other CO ITt/a ­
tions clln be discofJered if you study the 
list. 

Knawing tht patterns may 7101 spetd 
up your disassembler or redu ce Ih t 
amount of memory il needs, however. You 
may filld thaI using o lookup loble is fasler 
ond mort tffidtlll. If it's allY comfort, 
popular mOllilor programs like Supennon. 
VICMON, ond tht Commodort 128's 
built-in monitor 011 USt tables rather Ilran 
mlilhemliticlil algorilhms to diSlissemblt 
opcodes. • 



The #1 DISK UTILITY FOR OVER A YEAR, STAYS #1!
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SINGLE

1541/71

FOR THE COMMODORE 64/128
' Back-up all standard disks in less than 2 minutes

■ Using a C-128 and 1571 in 12B mode, copies lop or bottom side in only 70 seconds!

1 Fast file copier. Copies a 100 block hie in 20 seconds I Formats a disk In 8 seconds!

■ Nibble a protected disk insist over 2 minutos, tracks 1-40.

MSD

DUAL DRIVE

TWO ' Back'uP a standard disk in only 35 seconds!

_*\ J • Nibble a protected disk In under 60 seconds. Iracfcs 1-40.
1 541 lit S • Equipped with Special Auto-Backup"

■ Automatic Backup of nearly all protected disks in 70 seconds!

■ Also equipped wilh Special Auio-Backup"

■ Built-in FASTBOOT. Can be used to load other programs up to 7 times (aster than normal.

■ Also included is an extensive 28-page documemation manual,

What sets Fast Hack'em apart Irom our nibbling compelition:

It's called a Paramoler Copier. By using special copy parameters lhat fell the nibbler how 1o eilhor copy or remove

proleclion from a particular disk, programs lhal would normally be Impossible lor any nibbler to ever copy are

easily backed-up by Fast Hack'em.

Parameter updaies ot 25 to 30 new parameters are released bi-monthly and are 56 00 Major disk updates will be

announced when available and are SI 2.00 + original disk.

NOW

SHIPPINl

V3.0

EASY TO USE]
ALL VERSIONS

ON ONE DISK

ONLY $29.95
ADD S3 00 SHIPPING

Dealer

Inquiries

Welcome!

"SPECIAL
Auto-Back-up Atter booling up. ihe computer Is no longer necessary, and may be

disconnected. The drives automalically detect the disk being inserled and removed,

An absolute musl lor multiple back-ups! 11

All routines are highly reliable and include lull verity option.

VISA

Check, Money

Order. VISA,

MASTERCARD

Accepled

AddS3.00ior

C.O.D.'s

BASEMENT BOYS SOFTWARE
P.O. Box 30901 Portland. OR 97230-0901 f503J 256-5506

Have your C-128* look
as smart as

it works...
The Commano Center

consoli dales all Ihese

peripherals

with Ihe Command Center, a space

saving cabinet specially designed for Ihe

C-128 Personal Computer System. Jus!

install your keyboard and disk drives, se!

your CRT on top, and you've got
Commodore value with the took of a much

more expensive system.

It will untangle your wires and unclutter

your desk. And look at all it includes:

■ Built-in AC Power Strip with surge

protection and line noise filtering.

■ Built-in Drive/CPU Cooling Fan.

■ Phone/Modem

telecommunications switch.

■ Master A.C. Switch with power

indicator light.

Free 30-day trial otfer and one year
warranty. Order your Command Center

today. Write: KETEK, P.O. Box 203,

Oakdale, IA 52319.

For faster service, call

1-800-626-4582 toll-free.

Bu'it-m features include power

strip, tan and pfiona p&g.

'C-128 is a registered Trademark a! Commodora Business Machines-.

$14995

KETEK, RO, Box 203, Oakdale. IA 52319

YESi Rush me a Command Center to
complete my C-128 system. I may

enjoy it for up to 30 days and relurn it

for a full refund. Enclosed is my check

□r money Ordar lor S153.45 (S149.95

plus S3.50 lor shipping and handling).

Name

Address .

C,(y_ Stale

DEALER INQUIRIES INVITED
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• Back -up all standard disks in less than 2 minutes. 
• Using II C·12e and 1571 in 128 mode, copi!tS top or bonom side In only 70 seconds! 
• Fast l ile copior. Copies a 100 block ', Ie In 20 secondsl Formats a d isk In 8 seconds! 
• Nibble a protected disk In Just ov(tr 2 minutes, tracks '.40. 

TWO 
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• Nibble II p.oteeted disk In urn:ler 60 secorlds . IraCks 1·40 
• Equlppedwilh Spe<:ial Auto·BackuJ)·· 

MSD 
DUAL DRIVE 

• Autl\metlc Backup 01 nearly all protected disks In 70 secondsl 
• Also equippedwilh Special Auto-Backup" 

• Buill-in FAST800T. Can be used to load olhe. programs up 10 711mas lester than normal. 
o Also Included Is en extensive 28-P8g8 documenlalion manual , 

Whal sel s Fasl H(lC~'em apa 't hom ou, nibbling compe lition: 

Irs called a Paramel er Copier, Sy us ing special copy pa'amele's that lell the nl bb~r how to ellher copy 0 ' remove 
p'olection 'rom. parllcular disk, programs {hat would normally be Impossible lor any nibbler 10 ever copy are 
easily backed,up by FIlSI Hack'em, 

Parametor updales 01 2S 10 30 now paramolOfs are released b,·monthly and are S6.00. Major dls~ updales will be 
announced when available and are S12.oo + original disk. 

"SPECIAL Dealer 
Inquiries 
Welcome! 

Aulo·Back,up Allor booling up. lhe com puler Is no longer necessary , and may be 
disconnected. The drives aulomalical ly dottlel the d isk being InStilled and 'emoved. 
An absoluto muSllor mullipJe back,upsl!l 
All 'oullnes a,a highly raliabla and Includa l Ull ve,ilyoption, 

BASEMENT BOYS SOFTWARE 
P.O. Box 30901 II 

Have your C-128 * look 
as smart as 
it works ... 
with the Command Center, a space 
saving cabJnet specially designed for Ihe 
C·128 Personal Computer System. Just 
install your keyboard and disk drives, sel 
your CRT on top, and you've gal 
Commodore value with the look of a much 
more expensive system. 

It will untangle your wires and unclutter 
your desk. And look at all it includes: 

• Built-In AC Power Strip with surge 
protection and line noise filtering. 

• Built-In Drive/CPU Cooling Fan. 
• PhonelModem 

telecommunications switch. 
• Master A.C. Switch with power 

indicator light. 
KETEK. p,O, Box 203, Oakdale, IA 52319 

NOW 
SHIPPING 

V3.0 

ALL VERSIONS 
ON ONE DISK 

QE' Check, Money 
VIS.4 Order. VISA, 
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C.O.O.'s 

Free lO-day trial offer and one year 
warranty . . Order your Command Cenler 
today. Write: KETEK, P.O. Box 203, 
Oakdale,lA 52319. 

YES! Ru sh me a Command Center to 
complele m~ C·126 system. ! may 
enjoy ~ lor up 10 30 days and return ~ 
lot a fun refund. Enclosed is my check 
or money orde, lor SI 53.45 ($149.95 
plus 53.50 IOf shipping and handling) . 
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~ (jiMiil For laster service, call 
.... ~ 1-800-626-4562 toll·lree. 
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THE 64C
A

N E LOOK
FOR AN

OLD FRIEND
Selby Bateman, Features Editor

The ever-popular Commodore 64 is undergoing the first major

change in its four-and-a-half-year history: encased in a cream-

colored 128-styIe shell, and sold with a new disk-based icon-

oriented operating system featuring a built-in word processor

and paint program. Commodore is also placing a major empha

sis on telecommunications for the 64C through the Quantum-

Link online service. For several million 64 and 128 owners, the
good news is that Commodore plans to continue supporting the
64 for quite some time.

If you can't beat them, join them.

That's apparently Commodore's

philosophy as the company rolls out

the new Commodore 64C computer.

At least twice Commodore stopped pro

duction of the 64 in late 1985, only to be

forced back to the assembly line by high

numbers of orders for the machine. And a

Commodore official says that the 64 was

still backordered during the first quarter of

1986. So, rather than try to fight success,

Commodore hopes the repackaged and re

furbished 64 will continue its reign as the

king of low-cost computers for the rest of

1986, into 1987, and—who knows?

Announced at the Consumer Elec

tronics Show (CES) in Chicago June 1-4,

the Commodore 64C represents a major

new direction for Commodore, which had

been emphasizing the higher priced 16-bit

Amiga computer and the popular 128 in

piace of the 64. But now, like the U.S. Statue

of Liberty, the 64 is getting a major facelift

and a new lease on life. Commodore says

that the 64C should begin to be available

about the time you read this.

For producers of 64 software, Com

modore's altered marketing strategy

means two important things. First, that the

present installed base of more than two-

and-a-half million 64s will continue to

grow rather than be orphaned by Commo

dore, giving those companies further rea

son to keep producing 64 software. And

second, the new GEOS (Graphic Environ

ment Operating System) software to be

bundled with the 64C, and sold separately

to current 64 owners, will provide an

entirely new software universe for the

computer.

Similar to the Commodore 128 in its

low-slung architecture and cream color,

the new 64C is the same 64 internally. Its

keyboard, side and rear ports, and switch

es are also identical to the 64's. The ROM-

based operating system hasn't been

changed either. So, all 64 software will be

100-percent compatible.
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THE 64C 
___________ f\ __________ _ 

NEW LOOK 
___ F 0 R f\ N __ 
OLD FRIEND 

Selby Bateman, Features Editor 

The ever-popular Commodore 64 is undergoing the first major 
change in its four-and-a-half-year history: encased in a cream­
colored 128-style shell, and sold with a new disk-based icon­
oriented operating system featuring a built-in word processor 
and paint program. Commodore is also placing a major empha­
sis on telecommunications for the 64C through the Quantum­
Link online service. For several million 64 and 128 owners, the 
good news is that Commodore plans to continue supporting the 
64 for quite some time. 

I
f YOII can't beat tltem, join tllem. 

That's apparently Commodore's 
philosophy as the company rolls out 
the new Commodore 64C computer. 

At least twice Commodore stopped pro­
duction of the 64 in late 1985, only to be 
forced back to the assembly line by high 
numbers of orders [or the machine. And a 
Commodore official says thai the 64 was 
still backordered during the first quarter of 
1986. So, rather than try to fight success, 
Commodore hopes the repackaged and re­
furbished 64 wUl continue its reign as the 
king of low-cost computers for the rest of 
1986, into 1987, and-who knows? 

Announced at the Consumer Elec­
tronics Show (CES) in Chicago June 1-4, 
the Commodore 64C represents a major 
new direction for Commodore, which had 
been emphasizing the higher priced 16-bit 
Amiga computer and the popular 128 in 
place of the 64. But now, like the U.S. Statue 
of Liberty, the 64 is getting a major faceHft 
and a new lease on life. Commodore says 

that the 64C should begin to be ava ilable 
about the time you read this. 

For producers of 64 software, Com­
modore's altered marketing st rategy 
means two important things. First, that the 
present installed base of more than two­
and-a-half million 64s will continue to 
grow rather than be orphaned by Commo­
dore, giving those companies further rea­
son to keep producing 64 software. And 
second, the new GEOS (Graphic Environ­
ment Operating System) software to be 
bundled with the 64C, and sold separately 
to current 64 owners, will provide an 
entirely new software universe for the 
compu ter. 

Similar to the Commodore 128 in its 
low-slung architecture and cream color, 
the new 64C is the same 64 internally. Its 
keyboard, side and rear ports, and switch­
es are also identical to the 64's. The ROM­
based ope ra ting system hasn' t been 
changed either. So, all 64 software will be 
IOO-percent compatible. 
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NEW HOURS!
Mon-ThurHAM-8PM

Frl 9AM-6PM

5*1 10AM-BPM LYCO COMPUTER

MARKETING & CONSULTANTS

NEW HOURS!
Mon-Thur SAMSPM

Frl BAM-SPM

511 10AM-0PM

"VJE HAKE YOUR COMPUTER
FUN TO USE!"

DUST COVERS
Atari

S20ST

130XE
BOOXL

ioso
1026

Coinmodoro
C12B

157111541

1902
1702

C6WIC20

Panasonic
1090/1091

1092

1093

Star Micronics

SG'SDiO
SGISD15

SR10
ER15.,,

OMdaU
82/92

8M3
193

1195
699

699

699
7.99

....789

. 699
10 9S
899

699

899
899

999

899
...999

. 999

. 999

899

999
qi»

INNOVATIVE CONCEPTS
Flip-N-File 10 2.49
Flip-N-File 25 LocK 10.95
Flip-N-Fite 50 Mini 10 95
Flip-N-File 50 Lock 15.95
Flip-N-File ROM 7.99

EPYX-64
Fasti oad

Summer Games

SUNCOM
SLICK STICK
TAG 3

24.75

2G.75

7 95
11 99

WICO Joysticks
15-9714 Ba! Handle 16.7B
50-2030 Boss 11.99
50-2002 Super 3-Way,... 19.98

COMMODORE
128
C 1571 Drivs . . .
C 1902-A
C 1541 Driva
C 1670 Modem .
C 1350 Mouse
C 1700 128 K RAM
C 17S0512KRAM

JANE
Perfect Writer

PerlectCalc
Perfect Filer

CALL
CALL

CALL
CALL
CALL

39
145

. . 269
35
45

45
...4S

UNISON WORLD
Pnnl Master
Print Master
Print Master

Amiga)

C-128)
C-641....

Art Gallery

23.75
22 75

. 22 75

16 75

ACTIVISION (C-64/128)
Alior Eqo
Hacklur

Liule People
Gamemaker

Borrowed Time
Space Shuttle
Music Studio
Mindshadow
Roadrace

Fast Tracks
Count Down

28.75
.18.75
.20.75
24.75

18 75
18.75

24.75
.18.75
18 75

.22.75

.18 75

BATTERIES INCLUDED
Paper Clip .
Consultant

Paper clip
wl Spell Pak...

35.95
35.95

48.95

MICROLEAGUE
Baseball
GM Disk
Team Disk
Slat Disk

24.95
24.95

14.95
14.95

SYNAPSE
Syncalc.

Template
Loberunner Rescue
Essex
Brimstone
Miridwliool

..29.95
14.95
.19 95

..24.95

..24.95

,,24.95

T

O

L

L

F

R

E

E

1

8

0

0

2

3

3

8

7

6

0

BRODERBUND
24.75

15.75
17.75

29.75
19.75

The Print Shop

Graphics Library
1,11.111 ..

Karate ka
Bank SI. Wriler

Lode Runner...
Printshoo Companion 24.75
Bank SI. Speller 29.75
Bank Si. Filer 29.75

Bank Si. Mailer 29.75
Championship

Loderunner 19.75

SUBLOGIC
Nightmission Pintail.. 18.95
Flight Simulator 31.75
Jet Simulator 25.95

Football 25.95
Scenery Disk EA. 14.95
Set 1-6 69.95

ACTIVISION (Amiga)
Hackler 26.75

Mind Shadow 26.75
Music Studio 29.75

Borrowed Time ....26.75

SSI

VIP Pro

VIP

(Amiga)
rofessional 119.119.95

ACCESS
(C-64—Amiga)

Leader Board 24 75
Leader Board Amiga 24.75
Tournament I . 12.75
MACH 128 . 28 75

CARDCO
Numeric Keypad
CB/5 5-slol Board
CB/2 2-slot Board
S'More Basic Rom

Write Now
Freeze Frame

34.95
49.95
21.95

39 95
29 95
29.95

Colonial Conquest
Wings of War
Computer Ambush ...
Fielaof Fire
Fighter Command .
Karr.pfgruppe . .

Meed Brigade
Market Garden

S« Gun Shootout
Compute' Baseball
Computer Quarterback
Impermm Galaclum
Plianiasie .. .
Cartels S Culthreals
50 Mission Crush . .

Questron
Gemstone Warrior.
Battell ion Commander
Panzer Grenider
Norway 85

U.S.AAF.
BaiBsgroup ....
NAM

Phantasie II
Wizards Crown
Rings ol Zelphm

22.75
22.75
32.75
22.75

34 75
34 75
34.75
27 75

22 75
22.75
22.75

22.75
22.75
22 75
22.75
22.75
22.75
22.75

22 75
22.75
34.75

34.75
22.75

22 75
22 75
22.75

CONTINENTAL
Home Accounlant 39 95

Book of Advenlure Games
1 II 14.95

DISKDRIVE

CLEANING

$8.95

KIT

With Software

$17.95

XETEC
Font Muster II 64 . 28,95

Summer

Blow Out
Koala $155

Supersketch

$19.95

«W

* THE LOWEST PRICES • TOLL FREE ORDER LINE *

* Free shipping on prepaid cash orders in U.S. * All Merchandise Factory Fresh

• Fast Service from one of the oldest and most established Computer Supplier *

24 hrs. shipping on in-stock product * Access to our Multi Million $ inventory *

No deposit on UPS C.O.D. orders * Orders outside PA Save state sales tax * Air

freight service available * Full Manufacturer's Warranty apply! * Full accessory line

in stock * Purchase orders Accepted from educational institutions! * We check for

stolen credit cards! * We ship to our servicemen overseas! * You'll love our

Courteous Sales Staff! * We satisfy more customers monthly than most of our

competitors combined *

I'll ~~K1 YOUR Crn,IPUHA 
FUN TO USE! " 

DUST COVERS 
A.rl 

"'" '''' ,:!OXE ." ..,,, 
'" '''' '" "" '" eom-.. 

"8 '" 15711,5001, ." ,~ ,,~ 

"" ." ,.w"'" ... 
? nHOI'1lc 

,09CV109, ." 
"" ... 
"'" ... 

Stllr Mlc ronle, 

"""''' ... 
"""''' ... 
'''' ." 
'''' ... 

"""'" - ... 
"" '" '" ." 
INNOVATIVE CONCEPTS 
Fl ip·N·FIIe 10 2,49 
Flip-N·FIIe 25 Lock 10 95 
FI,p-N.FI!e SO Mini 1095 
FI,p-N.FIIe SO Lock 15.95 
FIIp-N.FI!e ROM 799 

EPYX-64 
Faslk>il(l . " ..... , .......... 24.75 
SummOl Games ...... 26.75 

SUNCOM 
SLICK STICK 
TAC 3 '" " " 
WI CO Joysticks 

15·971 4 801 Hondl& .. ..... 16.75 
50·2030 80S$ ... , .... " ...... 11 .99 
50·2002 Super 3·Way .... 19.99 

COMMODORE 
128 , 

~ 
157 1 O" ve 
1902·A 
1541 (}fIVIl 
1670 Modem 
1350 Mouse . 

C 1700 128 K RAM 
C 1750 512 K RAM 
JANE 
Ptt,lect WlOle, 
Perlec! Calc 
Perleel Flier 

~
ACe 

'" '" ACe 

'" " '" ~~ 
" " " 

UNISON WORLD 
Pnnl Master IAmOQa) 22.75 
PnnI Master C-1281 2275 
Pnnt Master c.&4). 22.75 
Ar1 Galle!y 16.15 

ACTIVISION IC·S'1128) 
Alln, Ego "... 28.75 
Hacklof .. .. . , ............. 18,75 
Linle POODle ... ,. .. 20 75 
Gamema~III.... 2475 
6oIrowed Time 18 75 
5oac:e Shunte 18 75 
MuSIC SIUIlOO 24.75 
MII"Id5hadow.... 1875 
Roadtaee .. 1875 
FaSl Tracks ... 22.75 
Counl Down .... 18.75 

BATTERIES INCLUDED 
Paper Clip ,',' .. ,',' Consullanl 
PaP!'r dip 

wI SptIII Pak .. " 
MICRO LEAGUE 

Bas&ball . .24.95 
GM Disk " .24.95 
roam Disk 14.95 
5 101 DiSk 14.95 

SYNAPSE 
SyncaIe........... . 29.95 
Template... . 1495 
LOderunnef Aes.tull 1995 
Esse~ ... .24,95 
Br lmslone. .. ... ,,24.95 
Mindwh6'(l1 ...... 24.95 

BROOERBUND 
Tile P,inl ShOp 24.15 
Grap/lic'Llbrary 

1.11, 111 15.75 
Karaulka 17.75 
Banlc 51 Wrotl/f 29.75 
Lode RUM" 19.15 
Prina!!Qp Compamon 2.1.75 "". It. SPeller 29.75 Bank 1. Filef 29.75 
Bank I. Mal'-r 29.75 
Ch81J\1l'iOlllhip 

LoderunnGf 19.75 

SUBLOGIC 
NlghtmlSlion Pinball 18.95 
Ftiijh\ SlmulalOf 31.75 
JefS1/IIulatlM' 25.95 
Football 25.95 
SCenG!Y DISk EA. 14.95 
Sel ' ·6 69.95 

ACTIVISION (Amiga) 
HackIa! '.. . .... 26.75 
Mind SlIadow ... 26.75 
MUSIC SIl.idoo 29.75 
Belrowed Trme , •• 26.75 

VIP 

IAmlgal 
VIP Pro lIulonal 119.95 

ACCESS 
IC-64-Amlgal 

L~3der Bowc 24.75 
Leade< BoI:(l Amrga 24.75 
Toufflilmeotl 12.75 
MACH 128 28.75 

CARDCO 
NumorH: Keypad 34.95 
CBJ55--sIoIlJoar(l 49.95 
CBJ22·sloISoar(l 21,95 
S'More &Isle Rom 39.95 
Wnle Now 29.95 
Free~e F"me 29.95 

XETEC 
Fonl Mastel II 64 28,95 

$ ,1-// .2?.vco and & yOjt 
* THE LOWEST PRfCES * TOLL FREE ORDER LINE * 

~~~f~: 2VS 

22.75 
~.~ 

;, ".~ 
,,~ 
,,~ 

34.75 
2775 
22.75 
22.15 
22.75 

~H~ 
n .75 

~H~ 
"-~ 
"-~ 

~~~ 
3.05 
,,~ 

"-~ 

~J~ 
22,75 

CONTINENTAL 
Home Aceounlant 39.95 
Book of Adventure Games 

1. 11... 14.95 

DlSK DRIVE 
CLEANING KIT 

$8.95 

With Software 
$17.95 

* Free shipping on prepaid cash orders In U.S. * All Merchandise Factory Fresh 
* Fast Service from one of the oldest and most established Computer Supplier * 
24 hrs. shipping on In-stock product * Access to our Multi Million S Inventory * 
No deposit on UPS C.O.D. orders * Orders outside PA Save state sales tax * Air 
freight service available * Full Manufacturer's Warranty apply! * Full accessory line 
in stock * Purchase orders Accepted from educational institutions! * We check for 
stolen credit cards! * We ship to our servicemen overseas! * You'll love our 
Courteous Sales Staff! * We satisfy more customers monthly than most of our 
competitors combined * 

~----



NEW HOURS!
Mon-TfiurBAM-BPM

Frl BAM-BPM

Bit 1OAM-0PM

LYCO COMPUTER

MARKETING & CONSULTANTS

NEW HOURS!
Won-Thur 9AM 8PM

F-i 9AM-6PM

SaMOAMBPM

SILVER REED
EXP 420 P 209
EXP 600 P .... 189
EXP BDO P 649

EPSON
LXBO 209
FXBE 369
DX10 207

HI80 355
HS80 298
FX2B6 529

LOBOO 529
LOI000 659

BROTHER
HR-15XL-P 359
HR-15XL-S 359

LEGEND
1080 Call
1380 258
1385 289
608 148

TOSHIBA
P134O 469

P351 + 1149

P341P 969
P311S . 999

361 Shesi Fouder 529

C. ITOH
1550SP* Call
D1C40 Call
Prow rile r Jr. Call
Prownter B510SP* Call

DIABLO
D25 549

DBO 1 F 2395
P 32 CQ 1 699
P-38 1749
C-160 . . 999
635 1029

JUKI
Juki 6100 339
RS232 Serial Board ... 55
6100 Tractor 119

6100 Sheet Feeder. . .209
Juki 630Q 757

1080 $199 SAVE k= PRINTERS NX-1O....CALL

PANASONIC
1080 199
1091 22B
1092 325
3131 257
3151 399
1592 439
1595 NEW

SILVER REED
EXP100 249
EXP500 295

EXP550 .399
EXP770 749

SEIKOSHA
SP-1000VC(C-64) 1B5
SP-1000 A Centronics .197
5P-10O0IIBM . 197
5P-1OO0ASRS-232 197
SP-IOOOAPApplallc 197

BP-52001 649
SP-10MnbBon.. 8.50
BP-5200 ribbon 12 50
BP-5420 999

OKIDATA
Okimale 10 179
182 214
192 348
193 563

CITIZEN
MSP-10 . 26B
MSP-1E 377

MSP-20 .... 355
MHF>-?<> 528

120-D 195
Premier 35 469

STAR MICRONICS
NX-10INEW). . .CALL
NB-15 NEW) . . .CALL
SB-15fNEW) CALL
SG-15 367
SD-10 319
SD-15 438
SR-10 469
SR-15 57B

SB-10 589
Powertyoe 297

COLOR RIBBONS AVAILABLE!

AMDEK
300Green 115
300 Amber 125

310 RGB . . 143
710 439

725 Call
730 Call
722 Call

MONITORS

ZENITr-
ZVM 1220..
ZVU 1230 . ..
ZVM 1240

1
95

. . 95
149

PRINCETON GRAPHICS
MAX-12AmBer...
HX-12 RGB

SR-12RGB . .

...175

458
575

COMMODORE
1902 Color CALL

1802 Color CALL

AMDEK
300Green 118
300 Amber 123

THOMSON
CM36512V1.

CM36632

TEKNIKA
MJ-10
MJ-22

MS-305 RGB

,269
..159

. 175

.250
NEW^

SAKATA
SG 100012"Gresn
SA 1000 12" Amber
SG 1500 IS" Green TTL
SA 150012" Amber TTL
STSi Till stand

95
IDS

.113

12S

DRIVES

COMMODORE
1571 CALL

1541 CALL

INDUS
GT Commodore 185

COMTEL
Enhancer 2000 (C-64) 155

5W"
5Vi"

5V."

VERBATIM
SSDD
DSDD ..

BONUS
SSDD
DSDD

9.99

13.99

6.99
8.99

DISKETTES

SJS"
5Vi"

SKC
SKC

MAXELL
SSDD
DSDD

1
. 11.99

15.99 1

SUNKYOUNG
5VS"SSDD 11.99
5WTDSDD . 13.99

INTERFACING

XETEC
Super

Super

64

46

ORANGE MICRO
Grappler CO (C-64) 79

CARDCO
G-WIZ[C-64).. .. 47.95

Super G(C-64) 54
ClfPS (C-64) .... 37

TYMAC
Connection (C-64) 5=

HAYES
Smarlmodem 300
Smartmoden 1200
Smartmodom 1200B
Smartmodem 2400

MODEMS

COMMODORE

377
347

598 SUPRA
1064 MoflBm (C-64) 49.95

Password 1200F
Password 300M

Password 300F

229
139
139,

TOLL FREE 1-800-233-8760
TO ORDER

or send order to

L, ■ ■ Computer

CALL TOLL FREE 1 -800-233-8760 po Bo* soea
In PA 717-494-1030 """Jf™' PA

Customer Service 71 7-494-1670

RISK FREE POLICY
In-stock nema shipped within 2-1 hours ol order No deposit on CO.D. o

Free shipomg on preoaid cash orders within the continental U S- Volume

discounts uvariBbto. PA rflsldaritsadd sales tax. APO. FPO.anrjpnternaiiona!
orders add S5 00 |jiu-> 3% for priority mall saryice Advertised prices show

4it d<scounl for cash, mid 4% lor MesIerCard and Vrsa. Personal checks
require A weeks' clearance before shi[>pJng A^k nbout UPS Blue and Red

labe I a h I ppmg. Al I me rchand I so cir Mod un der mo n u Faciure r's warm n |y. Free

catalog with order. All kierns aubjecl to change wilhoul notice.

SILVER REED 
EXP 420 P . . .... 209 
EXP 600 P . . .... 469 
EXP 800 P 649 

PANASONIC 
1080 199 
1091 228 
1092 325 
3131 257 
3151 399 
1592 439 
1595 NEW 

SILVER REED 
EXP400 249 
EXPSOO 295 
EXPSSO 399 
EXPno 749 

AMDEK ,,' '" '" '" 8'" '" '" 

~~~ 
OXIO 

""" HS80 
FX286 
lQ800 , 
L01000 

BROTHER 

SEIKOSHA 

"" ~~ 
35S 

'" . '29 
'29 
659 

I
P. ,OOOVC (c.Ml 185 
1'·\000 A C, nlronoc$ 197 
P"ooo':lM. \97 1'.1000 AS.232 197 
1'·\000 Apple lit 197 
P.s2O(II 649 

51'· \000 rlOt)On 8.SO 
BP-S200 ribbOn 12.50 
BP.~20 999 

ZENITH 
ZVM 1220 
ZVM 1230 
ZVM 1240 

PRINCETON GRAPHICS 
MAX·12 Amber . 175 
HX·\2 RGB ... .458 
SR·12RGB .... 575 

DRIVES 

COMMODORE 
1571 ... CALL 
154\ ........................ CALL 

INDUS COMTEL 
GT Commodore lOS EnllGncf, 2000 (e-64) ISS 

LEGEND 
1080 .......................... Call 
1380 ._ ............ 258 
1385 .. 289 
808 .. . ....... 148 

TOSHIBA 

OKIDATA 
Qkimale 10 ..... 179 
182 .......................... 214 
192 .......................... ~ 
193................... ....... 

COMMODORE 
1902 CoIo< ..... CAll 
1802C01Of ..... " ... CAll 

AMDEK 

BONUS 
5V." SSDO 
5V'" DSOD 

CALL TOLL FREE '-800-233-8760 
In PA 717·49 4·1030 

Cu stome r Service 717·49 4·1670 

o. lend o rd • • 10 
l reo Compul • • 
P.O. BOl( 5088 

J .... y 51'10 •• , PA 
11740 

.... 
' .99 

C. ITOH 
1550 SP , 
01040 
Prow'I'er J, . 
PrOWfltef 8510 Sp, 

DIABLO 

CITIZEN 
"!P' 10 M P·1S 
M P·20 
M P·Z5 
'~D 
P.emler 35 

THOMSON 

~'" '" '" '" 

~~ 
355 ". 19' <6, 

CM36S12V l ............. 269 
CM36632 .................... 159 

STAR MICRONICS 
NX.,Om!$l '··· · '8'" 

I
N~:ll NE :::::: m 

G·IS ........ 367 
0 ·10 ...... 319 
0-15 ... 438 
R·IO ........ 469 
R· IS . • ••••...•• 578 
8-10 . _ .......... 589 

Powertype . . .. 297 

SAKATA 
~:~lrJ!,;,,:: : ".' w 1500 12"' Green m . 
SA 1500 12" Amber m " 
STSI n~ stand ........ . 

MAXELL 
~ ~::: ~ssgg ....... 11.99 15.99 

SUNKYOUNG 
SKC 5V. ·· SSDO ... 11 .99 
SKC 5V.·· OSOO •.. 13.99 



However, the real story of the

64C is not the new look, but the

software and hardware additions:

GEOS, the new user interface and

operating system software; the tie-

in with the QuantumLink online

service; and the new peripherals

that will support the 64, including

the Commodore 1581 3'/i-inch

disk drive (around $225), the stan

dard 1541 disk drive in a new 128-

colored case, and—later on—128K

and 512K memory expanders for

the 64 (already available for 128).

Happily, all of the new software

and hardware can be used by cur

rent 64 owners as well.

Purchasers of the Commodore

64C will pay around $160 to

$180 for the computer itself. The

machine will come with a disk con

taining the GEOS user interface, op

erating system, and applications on

one side and the QuantumLink

Commodore-specific telecommuni

cations program on the other. Pre

sent 64 and 128 owners can buy the

G£OS/QuantumLink disk from

Berkeley Softworks or retail dealers

for $59.95. QuantumLink, a Com

modore-specific telecommunica

tions network, charges a flat $9.95

jnonthly fee rather than the more

expensive per-minute online con

nect fees used by other services.

The 64C will also be bundled with

an educational program on disk,

Odell Lake, an environmental simu

lation of a lake that teaches children

from five to eight years of age how

such a habitat functions among its

plant and animal inhabitants.

For those unfamiliar with

GEOS, the system looks and feels

very much like the user interface on

the Macintosh, Atari ST, and Com

modore Amiga computers. Includ

ed are icons representing different

files and functions, pull-down

menus, screen windows, a variety

of type fonts, and bitmapped

graphics. The GEOS operating sys

tem speeds up the 1541 disk drive

in all its operations, generally from

five to seven times normal speed.

And GEOS allows much easier

movement between applications.

GEOS is composed of four

main programs, geoWrite, a word

processor; geoPaint, a paint pro

gram; GEOS, the operating system;

and GEOS deskTop, the user inter

face from which you control all of
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The GEOS deskTop,

displaying a variety

of file icons on the

system's Notepad.

The menu bar is at

the top of the screen.

the other features. In addition to the

four main programs, GEOS contains

a variety of smaller accessory pro

grams, such as the Preference Man

ager GEOS control panel, a calcu

lator, an alarm clock, a variety of

printer drivers, a half-dozen type

fonts for printing, and Text Album

and Photo Album—accessories that

let you paste text from geoWrite into

your geoPaint artwork—and vice

versa. The accessories are available

from the GEOS deskTop as well as

from within application programs,

such as a word processor. Move

ment of the screen cursor and selec

tion of menu items is carried out by

use of the joystick or the new Com

modore 64 two-button mouse.

geoWrite is very much like the

what-you-see-is-what-you-get

MacWrite word processor on Ap

ple's Macintosh computer. As with

all of GEOS' functions, a menu sys

tem is used. Text can be entered,

edited, moved, copied, and cut. A

variety of fonts are also available,

as are formats such as italics, bold

face, underlining, and outlining. In

standard text mode, GEOS displays

80 columns rather than the 64's

normal 40. And, geoWrite's high-

resolution text display ailows the si

multaneous use of multiple fonts,

type sizes, and type styles.

Similarly, geoPaint resembles

the Macintosh's MacPaint software,

with its menu system and variety of

painting tools. The original geo

Paint, version 1.0, was two-color

(black-and-white), but version 1.2

supports the 64's full complement

The QuantumLink

opening screen offers

a menu system of

choices for Commo

dore computer users.

* People ♦

Connection |. CoHnodore
Information
Network

CoMModore
Software
Showcase

Learning
Center

CustoMer
Service
Center

News S
Information

However, the real story of the 
64C is not the new look. but the 
software and hard ware additions: 
GEOS, the new user interface and 
operating system software; the tie­
in with the QuantumLink online 
service; and the new peripherals 
that will support the 64, including 
the Commodore 1581 3V2·inch 
disk drive (around S225), the stan· 
dard 1541 disk drive in a new 128· 
colored case, and-later on-128K 
and 512K memory expanders fo r 
the 64 (already available for 128). 
Happily. all of the new softwa re 
and hardware can be used by cur· 
rent 64 owners as well. 

Tile GEOS deskTop. 
displaying a variety 
of file icolls 0 11 lile 
system 's Notepad. 
The menu ba r is at 
tire top of the scree/!. 

Purchasers of the Commodore 
64C will pay around $160 to 1--------------------------­

$180 for the computer itself. The 
machine will come with a disk can- the other features. In addition to the MacWrite word processor on Ap­
taining the GEOS user interface, op- four main programs, GEOS contains pie's Macintosh computer. As with 
erating system, and applications on a variety of smaller accessory pro- all of GEOS' functions, a menu sys­
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modore-specific te lecommunica· your geoPaillt artwork-and vice normal 40 . And, geoWrite's high· 
tions network, charges a flat $9.95 versa. The accessories are available resolution text display allows the si· 
monthl y fee rather than the more from the GEDS deskTop as well as multaneous use of multiple fonts, 
expensive per-minute online con- from within application programs, type sizes, and type styles. 
neel fees used by other services. such as a word processor. Move- Similarly, geoPaillt resembles 
The 64C will also be bundled with ment of the screen cursor and selec· the Macintosh's MacPaint software, 
an educational program on disk, tion of menu items is carried out by with its menu system and variety of 
Odell Lake, an environmental simu· use of the joystick or the new Com- painting tools. The or igina l geo­
lation of a lake that teaches children modore 64 two·button mouse. Paint, version 1.0, was two-color 
from five to eight years of oge how geoWrite is very much like the (black-a nd-white), but version 1.2 
such a habitat functions among its wha t-you.see-is-w hat.you-get supports the 64's full complement 
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For t h ose unfamiliar with t­
GEDS, the system looks and feels 
very much like the user interface on 
the Macintosh, Atari ST, and Com· 
modore Amiga computers. Includ· 
ed are icons representing different 
files and functions , pul\·down 
menus, screen windows, a variety 
o f type fonts, and bit mapped 
graphics. The GEDS operating sys· 
tern speeds up the 1541 disk drive 
in all its operations, generally from 
five to seven times normal speed. 
And GEDS a ll ows mu ch easie r 
movement between applications. 

GEDS is com posed of fou r 
main programs, geoWrite, a word 
processor; geoPa illt , a paint pro· 
gram; GEOS, the operating system; 
and GEOS deskTop. the user inter· 
face from which you control all of 
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The QualltumLillk 
opeuillg screell offers 
Q l/I ellU system of 
choices for Commo­
dore computer users. 



'128 c«"
PROVEN
PERFORMANCE

^__ . .. ■■ ■ .

HtSICpie/ma iw UGHTM.10 SrEEDI

The complete compiler
and developmenl pack

age. Spoad up your pro
grams 5i to 3Ex. Many

options: Flexible memory

management; choice ol

compiling lo machine
code, compact p-code or

both, '128 version: 40 or

80 column moniiof output

and FAST-mode opera

tion. '128 Compiler's ex

tensive BO-page pro

grammer's guide covers

compiler directives and
... options, two levels of

optimization, memory usage, I/O handling. 80 column hi-ms graphics, faster,
higher precision main (unctions, speed and space saving lips, more. A greal
package thai no software library should be without. 128 Compiler $59.95

G4 Compiler 139.95

For school or software

development. Loam C on

your Commodore with our in-

depth tutorial. Compile C pro-

grama Into last machine

language. C-I2S version has

added features: Unix™-like

operating system; 60K RAM

disk lor last editing and

compiling Linker combines

up to 10 modules: Combine

ML and C using CALL; 51K

available tor object code;

Fasl loading (8 sec. 1571, 18 sec, 1541); Two standard I'O librarys plus

two additional libraries—ma I h functions (sin, cos, sqrt, etc.) & 20t graphic

commands (line, (ill, dot, etc,}, C-128 $59.95

C-64 159.95
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Easily create professional

high quality charts and

graphs without programming.

You can Immediately change

the scaling, labeling, axis,

bar tilling, etc. to suit your

needs. Accepts data from

CalcRosull and UulliPlan.

C-128 version has 3X the

resolulion ol the '64 version.

Oulpuls lo most printers.

C-128 S39.95

C-64 S39.95

PowerPlan

One of the most powerful spreadsheets with integrated

graphics. Includes menu or keyword selections, online help

screens, field protection, windowing, trig functions and more.

PowerGraph, the graphics package, Is included to create

integrated graphs and chads. C-64 $39.95

Technical Analysis System for the C-64

Ada Compiler for the C-64

VideoBaslc Language for the C-64

S59.95

$39.95

$39.95

Abacus

Remarkably easy-to-use
interactive drawing pack
age for accurate graphic

designs. New dimension

ing features to create

exact scaled output to all

major dot-matrix printers.

Enhanced version allows

you to input via keyboard

or high quality lighlpen.

Two graphic screens for

COPYing from one to the

other.DRAW.LINE.BOX.
CIRCLE, ARC, ELLIPSE

available. FILL objects

with preselected PAT

TERNS; add TEXT; SAVE and RECALL designs to/lrom disk. Define your own
library of symbols/objncts with the easy-to-use OBJECT MANAGEMENT
SYSTEM-sioroupto 104 separate objects. C-1ZB S59.95

C-64 $39. BS

Not just a compiler, but a

complete system for develop

ing applications in Pascal

with graphics and sound

features. Extensive editor

with search, replace, auto,

renumber, etc. Standard J &

W compiler lhal generates

last machine code. II you

want to learn Pascal or to

develop software using the

best tools available-SUPER

Pascal Is your first choice.

C-126 J59.95

C-64 S59.9S

OTHER TITLES AVAILABLE:
COBOL Compiler

Now you can learn COBOL, the,most widely used commercial

programing language, and. learn..COBOL on your 64. COBOL

is easy lo learn because lt?,BaWwread. COBOL Compiler
package comes completeC^Kn'Editor, Compiler, Interpreter
and Symbolic Debugger. * C-64 $39.95

Personal Portfolio Manager

Complete portfolio management system for the individual or

professional Investor. Easily manage your portfolios, obtain

up-to-the'minute quotes and news, and perform selected

analysis. Enter quotes manually or automatically through

Warner Computer Systems. C-64 $39.95

Xper

XPER Is the first "expert systenf for the C-128 and C-64. While

ordinary data base systems are good for reproducing facts,

XPER can derive knowledge from a mountain of facts and help

you make expert decisions. Large capacity. Complete with

editing and reporting. C-64 $59.95
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Software
P.O. Box 7219 Dept. G8 Grand Rapids, Ml 49510 ■ Telex 709-101 ■ Phone (616) 241 -5510
Call now for the name of your nearest dealer. Or to order directly by credit card, MC, AMEX of VISA call (616)

241-5510. Other software and books are available-Call and ask for your free catalog. Add $4.00 for shipping

per order. Foreign orders add $12.00 per item. Dealer inquires welcome~14OO+ nationwide.
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C-128 v8lslon has 3X the 
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Ou1pullto most printers. 
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One of the most powerful spreadsheets with Integrated 
graphics. Includes menu or keyword selections, online help 
screens, !leld protection, windowing, tr ig functions and more. 
PowerGraph, the graphics package, Is Included to create 
Integrated graphs and charts. C-64 $39.95 

Technical Analysis System for the C-64 
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VldeoBaslc Language for the C-64 
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COBOL Compiler 

Now you can learn COBO~, th st widely used commercial 
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is easy to learn because I \3\~ read. COBOL Complier 
package comes complet~P,--~ditor, Complier, Interpreter 
and Symbolic Debugger. C-64 $39,95 

Personal Portfolio Manager 
Complete portfolio management system for the Individual or 
professional investor . Easily manage your portfolJos, obtain 
up-to.the·minute quotes and news, and perform selected 
analysis. Enter quotes manually or automatically through 
WaIner Computer Systems. C-64 $39.95 

Xper 
XPEA Is the first "expert systerrl' for the C-1 28 and C·64. Whlle 
ordinary data base systems ere good for reproducing facts, 
XPEA can derive knowledge from a mountain of facts and help 
you make expert decisions. Large capacity. Complete with 
editing and reporting. C-64 $59.95 
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of 16 colors. (For a detailed over

view of GEOS, see the June GA-

ZETTE, "GEOS: The Quiet Revolu

tion.")

Berkeley Softworks began

marketing GEOS by mail order prior

to Commodore's announcement

that it would bundle the software

with the 64C computer. Any 64

owner who purchased the first ver

sion will automatically get the latest

upgrades of the program free, in

cluding a disk with additional type

fonts that work with geoWrile. A

considerable number of conve

niences have been added in the lat

est version (Version 1.2). For

example, there's now a command

to easily UPDATE a file as you

work. And GEOS also automatically

saves information to disk anytime

you move up or down the screen or

close your document. A RECOVER

menu command returns you to the

last version of your file that you

saved. And RENAME now lets you

rename a file with ease. Another

menu selection, CLEAR, has been

added to the Copy Box commands.

Users can now make whatever is in

the Copy Box disappear—-an effi

cient way to erase a large area.

Owners of the Commodore

128 and 1571 disk drive can boot

GEOS and use all of the functions in

64 mode. A 128-specific GEOS sys

tem is planned for early fall, possi

bly in September. Later this summer,

Berkeley Softworks will have a

complete programmer's reference

manual available—all of the tech

nical documentation for software

developers who want to create pro

grams within the new operating

geoPaint now

supports color graph

ics. Note the color

selection bar along

the bottom right, dis

playing 16 available

colors.

system. In fact, that's one of the

long-range goals for Berkeley and

for Commodore—to create a totally

new operating environment for

hundreds of future commercial

programs.

The QuantumLink telecommuni

cations software that comes on

the back of the GEOS disk is for use

by 64 and 128 owners only. Quan

tumLink, which began operations

with marketing support from Com

modore in late 1985, presents its

users with color graphics, a menu

selection system of options, down

loadable software, and features

similar to other online services. In

addition, QuantumLink offers 64

and 128 owners the chance to pre

view new commercial software

packages online before deciding

The Commodore 64C sports a new 128-styIe look, is completely compatible ivith

earlier 64s, and offers a new RAM-based operating system and other options.
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whether to buy the programs.

Interactive online games, using

color graphics and sound, are also a

part of the QuantumLink service. A

major announcement concerning a

new interactive online entertain

ment program on QuantumLink is

expected shortly after the Consum

er Electronics Show. The GAZETTE

will have more information on that,

and on additional QuantumLink

features, in the September issue.

As mentioned earlier, Quan

tumLink requires a flat $9.95 fee for

access through local telephone

numbers that have been set up in

more than 500 cities. This provides

unlimited access to most of the sys

tem's services without additional

fees. Some QuantumLink services

do require an additional surcharge,

but those areas are clearly labeled.

For Commodore 64 and 128

owners, the new 64C answers im

portant questions about the future of

Commodore's commitment to the

64 market. Even with the company's

obvious long-range plans for the

Amiga and the 128, Commodore is

unable to ignore the enduring popu

larity of the venerable 64.

For further information, contact:

Commodore Business Machines

1200 Wilson Dr.

West Chester, PA 19380

Berkeley Softwarks

2150 Shattuck Avt.

Berkeley, CA 94704

QuantumLink

Quantum Computer Services, Inc.

S620 Westwood Center Dr.

Vienna. VA 22180

of 16 colors. (For a detailed over­
view of GEOS, see the June GA­
ZETTE, "GEOS: The Quiet Revolu­
tion. ") 

Berkeley Softworks began 
marketing GEOS by mail order prior 
to Commodore's announcement 
that it would bundle the software 
with the 64C computer. Any 64 
owner who purchased the first ver­
sion will automatically get the latest 
upgrades of the program free, in­
clud ing a disk with additional type 
fonts that work with geoWrit e. A 
considerable number of conve­
niences have been added in the lat­
est version (Version 1.2). For 
example, there's now a command 
to easily UPDATE a file as you 
work. And GEOS also automatically 
saves information to disk anytime 
you move up or down the screen or 
close your document. A RECOVER 
menu command returns you to the 
last version of your file that you 
saved. And RENAME now lets you 
rename a file with ease. Another 
menu selection, CLEAR, has been 
added to the Copy Box commands. 
Users can now make whatever is in 
the Copy Box disappear-an effi­
cient way to erase a large area. 

Owners of the Commodore 
128 and 1571 disk drive can boot 
GEOS and use all of the functions in 
64 mode. A 128-specific GEDS sys­
tem is planned for early fall , possi­
bly in September. Later this summer, 
Berkeley Softworks will have a 
complete programmer's reference 
manual available-all of the tech­
nical documentation for software 
developers who want to create pro­
grams within the new operating 

geoPaint now 
supports color graph­
ics. Note the color 
selection bar along 
the bottom n'ght, dis­
playing 16 available 
colors. 

system. In fact, that's one of the 
long-range goals for Berkeley and 
for Commodore-to create a totally 
new operating environment for 
hundreds of future commercial 
programs. 

The QuantumLink telecommuni­
cations software that comes on 

the back of the GEOS disk is for use 
by 64 and 128 owners only. Quan­
tum Link, which began operations 
with marketing support from Com­
modore in late 1985, presents its 
users with color graphics, a menu 
selection system of options, down­
loadable software, and features 
similar to other online services. In 
addition, QuantumLink offers 64 
and 128 owners the chance to pre­
view new commercial software 
packages online before deciding 
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whether to buy the programs. 
Interactive online games, using 

color graphics and sound, are also a 
part of the QuantumLink service. A 
major announcement concerning a 
new interactive online entertain­
ment program on QuantumLink is 
expected shortly after the Consum­
er Electronics Show. The GAZETTE 
will have more information on that, 
and on additional QuantumLink 
features, in the September issue. 

As mentioned earlier, Quan­
tumLink requires a flat $9.95 fee for 
access through local telephone 
numbers that have been set up in 
more than SOD cities. This provides 
unlimited access to most of the sys­
tem's services without additional 
fees. Some QuantumLink services 
do require an additional surcharge, 
but those areas are clearly labeled. 

For Commodore 64 and 128 
owners, the new 64C answers im­
portant questions about the future of 
Commodore's commitment to the 
64 market. Even with the company's 
obvious long-range pla ns for the 
Amiga and the 128, Commodore is 
unable to ignore the enduring popu­
larity of the venerable 64. 

FOT further information, con /act: 
Commodore Business Machines 
1200 Wilson Dr. 
West Chester, PA 19380 

Berkeley Sol/works 
2150 Shattuck Ave. 
Berkeley, CA. 94704 

Quan/umLink 
Quantum Computer Services, Inc. 
8620 Westwood Center Dr. 
Vienna, VA 22180 • 
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AN INTRODUCTION TO

ASSEMBLERS
FOR THE .

■

COMMODORE 64
AND

128;

Todd Heimarck, Assistant Editor

If you plan to get into machine language, you need an assem

bler. Here's an overview of features to consider before purchas

ing one—and an up-to-date list of commercially available

assemblers.

A machine language assembler

turns source code written by a pro

grammer into object code, the pro

gram which can be executed by the

computer. (Source code is some

times referred to as assembly lan

guage because it's a language for

communicating with assemblers.)

Many assemblers have at least

two parts: the assembler it

self and an editor program. A stan

dard editor allows you to enter

source code, insert lines, delete

lines, print out the program, and

save a file to disk. It may be a sepa-
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rate program, or it may be built into

the assembler.

An editor program is similar to

a word processor and, in some

cases, you can substitute your fa

vorite word processor if its files—

usually sequential ASCII—are

compatible with the files used by

the assembler. The advantage of

this is that you don't have to learn a

new set of commands for using the

assembler's text editor.

There's a disadvantage as well:

If the editor and assembler are sep

arate programs, writing an ML pro

gram takes several steps: 1. load the

editor, 2. type in the program, 3.

save it to disk, 4. load the assem-
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"If you know BASIC and want to learn

machine language, this is the place to start

.... Building on your experience as a

BASIC programmer, Mansfield very gently

takes you through the fundamentals of '
machine language."

—Whole Earth Software Catalog
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"Understandable"—The Now York Times
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good tutorial in simple, understandable terms."
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machine language." —Commodore Power/Play
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for Beginners
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Now Get Inside Your Commodore with

COMPUTE'S Gazette Disk.

Now there's a way to get all the exciting, fun-filled programs of

COMPUTED toe/to-already on disk—with COMPUTERS

Gazette Disk.

Subscribe today, and month after month you'll get a new, fully-

tested 5W-inch floppy disk guaranteed to run on your Commodore

64, Commodore 128, or VIC-20 personal computer.

COMPUTEFs Gazette Disk brings you all the latest, most

challenging, most fascinating programs published in the

corresponding issue of COMPUTEVs 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 COMPUTERS

Gazette Disk at this money-saving price. Take a full year's

subscription for just $69.95. You save 55 percent off the single

issue price. Subscribe for two years and save even more! Return

the enclosed card or 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).
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bier, and 5. assemble the file into

object code. To make changes to the

program—if there are bugs, for ex

ample—you have to go back to the

editor, load the file, and edit it.

An integrated editor/as

sembler gives you both programs in

memory at the same time. It's not

necessary to go through the process

of loading one, then loading the

other, switching back and forth as

you develop a program. Having

available both the editor and as

sembler saves time, especially for

programmers who like to write a

few lines, assemble them, test the

program, make a few changes, and

continue from there. One disadvan

tage of an integrated package is that

two programs take up more memo

ry than a single program; you may

have less memory available for

storing the source code.

In addition to separate editors

and integrated editor/assemblers,

there's a third type. Some assem

blers let you create source code

with the built-in BASIC editor. You

write and edit the source code with

line numbers, as if it were a BASIC

program. To look at the program,

you LIST it. To save to disk, just

SAVE. Relying on the BASIC editor

means it's not necessary to load a

separate program that takes up

valuable memory. Also, if you use

"BASIC Aid," "MetaBASIC," the

"DOS Wedge," or other program

ming utilities, you can usually have

them in memory at the same time

as the assembler and thus have ad

ditional conveniences such as auto

matic line numbering and the like.

When you're writing ML pro

grams, you'll be spending a lot of

time in the editor, so it's important

to find one that you feel comfort

able with. Some programmers pre

fer an editor that's like a word

processor, while others lean to as

semblers that let you write with the

built-in BASIC editor.

The source code for an ML pro

gram is made up of mnemonics,

English-like abbreviations for ML

instructions. On eight-bit Commo

dore machines, including the VIC,

64, Plus/4, 16, and 128, all mne

monics are three letters {an excep

tion is CP/M mode on the 128; for

more about this, see "Programming

the Z80," elsewhere in this issue).

The three-letter abbreviation

for "LoaD the Accumulator with a

number" is LDA. in source code,

for example, the line LDA #0

means load the number 0 into the

accumulator, a register inside the

main chip. When the file is assem

bled, the source code instruction

LDA #0 is turned into the object

code (numbers) 169 and 0. The pri

mary task of an assembler is this

translation from mnemonics to

numbers.

A disk-based assembler re

quires the source code to be stored

on disk. When it comes time to as

semble, you save the file and tell

the assembler to start creating the

object code from the source code on

disk. RAM-based assemblers, (which

almost always have a disk option as

well), read through the source code

in memory. RAM-based assemblers

are much faster than disk-based as

semblers, which are hampered by

Commodore's slow serial

communications.

Depending on your instruc

tions to the assembler, the object

code (the executable ML program)

can be sent to a disk file or to mem

ory. When a program is assembled

to disk, you have to load the pro

gram before testing it. If the assem

bler places the object code directly

in memory, you can SYS to it im

mediately after assembly.
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In BASIC, GOTO and GOSUE re

quire a line number reference—

GOTO 500, for example. The corre

sponding ML instructions jump

(JMP) and jump to subroutine (JSR)

are followed by memory addresses,

which serve the same function as

line numbers in a BASIC program.

But in a source code file, the current

memory location (also known as

the program counter) is not usually

evident. You may have a general

subroutine for reading the joystick,

but if you don't know the exact

starting address, you can't JSR to it

in the program.

Assemblers solve this problem

by allowing labels within your

source code. You place the label at

the beginning of a subroutine, and

elsewhere in the program you can

call it by name. You might label the

joystick routine something like

READJOY and then JSR READJOY

when you need to use it. Labels are

also used extensively within loops

and branches.

Equates are another sort of la

bel. At the start of the program, you

can give names to important mem

ory locations, so you can use a

name instead of a number. The

screen background color on the 64

is stored in 53281, which could be

called BACKGROUND. To modify

the screen color, you would store a

value into BACKGROUND. When

the assembler got to that line, it

would know that BACKGROUND

stands for location 53281.

Assemblers that allow labels

and equates are usually advertised

as "two-pass" or "three-pass" or

"label-based." In the first pass

through the source file, the assem

bler sets up a list of labels and the

equivalent memory locations or

values. During the final pass, the

file is assembled and the numbers

are substituted for the labels.

The 128 and Plus/4 include the

MONITOR command, which

enables the built-in machine lan

guage monitor. Although the 64

does not come with a monitor, pro

grams like Micromon and Supermon

are widely available.

Monitors generally have a sim

ple assembler, which is suitable for

writing short routines, but lacking

many features found in a full-

fledged assembler. Simple assem

blers don't support labels, for one

thing, leaving it up to the program

mer to calculate the addresses

where subroutines start and end.

Another shortcoming is that it's

often difficult to insert new lines or

make corrections; if an assembler/

editor is like a word processor, then

a monitor is like a typewriter—to

add a sentence may require retyp

ing the whole page.

The commands for disassem

bly and memory display make ML

monitors useful for debugging,

though, so some assemblers for the

64 include a monitor to complement

the other programs in the package.

An assembler without frills

should include at least the fol

lowing features:

• A way to type, save, and load

source files, whether it's a separate

editor or the built-in BASIC editor.

• Assembly from disk or mem

ory, with object files written to disk

or memory.

• Labels and equates.

• Error-checking, to flag mis

spelled labels, duplicate labels, and

mistakes of syntax.

In addition, many assemblers

offer additional features like macro-

instructions—usually called macros

for short. A macro is essentially a

fill-in-the-blanks mini-program. A
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DIGITAL SOUND SAMPLING
NOW FOR YOUR COMMODORE 64/128

COMP!_ET£

SAMPLER 64
SYSTEM

ONLY

$89.95

READY TO USE

INCLUDES

MICROPHONE

Record any sound inio memory and replay i

mslanily over several octaves, ascending o

descending scale, echo, reverb, endless looping

elc. Many professional and instruclional uses
and tun for hobbyists.

• Sample ediiing capabilities

• Full 8 bil ADC and DAC conversion

■ Powerful sequencer wilh real lime input

• Live effecis menu with real [ime echo, reverb

digital delay, etc.

• Line and Mic input. Irne output and feedbacl

control

DIGfTAL DRUM BONUS!

Get the COM DRUM Digital Drum Software for
only S14 95|Reg S29 95) when purchased with

the Sampler 64

Turns Sampler 64 into a digital drum machine

Real time and step sequencer
Polyphonic sound

Includes Digitally Recorded Drumkil Samples

and pre-programmed rhythms to get you
started.

SEND CHECK OR MONEY ORDER TODAY TO

MICRO ARTS PRODUCTS
P.O. Bo* 2522. Depi. CG

Philadelphia, PA 19147

(215)336-1199

Include £3.50 shipping and handling PA residents

add 6% sales ok Visa and Waste' Card Accented

Commodore
service

3-5 Day

Turn Around
(subject to parts availability)

c-64 Repair $5500

1541 Alignment $3500

1541 Repair $7500

Other Computers .. $CALL

Parts & Return Shipping

included.

Parts & Power Supplies

Also Available

To move C.O.D. charges —

scnti Unit & Power Supply

with cheeh or M.O.

Second Source Engineering

9901 Horn Rd., ste. B

Sacramento, CA 95827

(916) 364-5134

You wouldn't settle
for half the screen.

Don't settle for half the sound!

INTRODUCING
THE

other peripheral, sucfr

K - othe

"The sound

is incredible!"
— Gwfl Rohlhng. Portland, Oregon

"My favorite peripheral!"
— Ltsa Rodgers, Tampa. Florida

"An outstanding addition to mysystem!"

THE ULTIMATE SOUND PERIPHERAL
Highly-sophisticaled, with crossover frequencies designed specifically for the

COMMODORE and MACINTOSH

There's no other peripheral like it! The

ULTRAVOX Sound System-adds an ex

citing new dimension to all your game

and music programs by generating in

comparable stereo sound from your

Commodore 64,12B (64 or 128 mode), 16,

or i 4, or from your Macintosh computer.

A built-in amp powers your speakers di

rectly, or plug the low level outputs right

into your home stereo. And with the

headphone jack you can even enjoy your

full-stereo sound in private.

• Fill I stereo separation.

• 100% compatible with all software.

• Easyto use.no software required.

• Sets up in seconds, no soldering.

• Low level outputs compatible with your
stereo.

• Direct speaker outputs.

• Headphone jack included.

• Full volume control.

• 100% external hardware.

• Power supply and complete operations

manualincluded.

COMPLETE READY-TO-GO

SYSTEM ONLY $69.95
VISA, Mmmoid. COO.

plus Sd.00 gripping insurance

I Fill CUUim.Iiv. .!.!<) .in ;<<!'iiliiui ,] S-i 1)0 I

t-i CALL NOW (503) 254-7855

OR SEND CHECK OH MONEY ORDER TO

PRECISION PERIPHERALS
AND SOFTWARE
P.O. Box 20395 Portland, Oregon 97220

All orders shipped within 24 hours. Dealer inquiries welcome.

DIGITAL SOUND SAMPUNG 
N(JN FOR YOUR COMMODORE 64/ 128 

""""" SAMPLER 64 
SYSTEM 

ONLY 
$89.95 

READY TO USE 
INCLUDES 

MICROPHONE 

Racord any 5(lund Into memory and replay i, 
in, lon1!v over seve'lIl octavos, ascef,,:ling Of 
OOtcendiO{l $ClI le. Cl(:1lo. 'fMlrb. endlltSS looping. 
OlC, Many pl'otessiornll and instructional uses 
and tun tor hobbyiSts 

• Slirnple editing capabohlios 
• FullS biI AOC and CAe conversoon 
• l'owetIul ~ WIlli leel lime input 
• lMl eHlICIs menu WIth re.I lime echo, reverb. 

digital delay, et~ 
• Lme and Moc Input, l!IIe outpUt 80d feedback 

mnuol 

DIGITAL DRUM BONUSI 
Gel the COM·DRUM Oog".1 Drum Software for 
only 114 9S IRII9 129951 when ~sed Wllh 
The Sal'l'(llet 64 
• T UIRS Sampler 64 ,nlO • dignal drum rnaeh.ne 
• Reel \Jme and $I11P 5eQuenter 
• Potyphoooc sound 
• locludes Oogitally Recorded Drumtit Samples 

and pre·programmed rhythms 10 gel you 
f lDMed 

SE NO CHECK OR MONEY OAOER TOOAY TO: 
MICRO ARTS PROOUCTS 

P.O. Boll 2522. Oept. CG 
Pl!iLodelphiD. PA 19147 

{21S)336·1199 
Ind ... 53 50 II\CJpong .,.., hindi"", P"_ 
add II'" IMs In V'" ...,;1 MasW CIrd ~. 

Co 
Service 

3-5 Day 
Turn Around 

(subjec t to paris availability ) 

C-64 Repair ..... $5500 

1541 Alignment . $350 0 

1541 Repair . . . . . $7500 

Other Computers . . $CALL 
Parts & Return Shipping 

Included. 
Parts & Power Supplies 

Also Available 
I'D .a.,e ~.tJ.lI. c"arges -
. e nd un/~ • Power Supply 

w/r" check Dr M.D. 

second Source Engineering 
9901 Horn Rd., Ste. B 
Sacramento, CA 95827 

(916) 364-5134 

~ 

You wouldn't settle 
for half the screen. 

Don't settle for half the sound! 
INTRODUCING 



lli «^MI^

Faribittilt,; MN ?

.'Machine
'■Instant I:

$17.9!

Hughes Assueiatcs

45MI Harmimii

■■:■■■ - -, ■:"■■■■ ■

■JZOOWllwn IV, ■ ; . : '■ ,'. ;. ,

West Qiestcr, PA-1338'tf., V
: .

^ i JvIrcto. Assembler

Development System (64)' - -' ' . ■

$■19.15

COMPUTE! Pablic^ttotis
. FX>. Box 5038-

t;D.R. Station
New York. NY 10150

(800) 346-6767

(212) 887-8525 (in NY)

LADS (64/128)

512,95 to $16,95. depending on version

(plus shipping)

macro that opens a sequential file

for reading, for example, might call

several ROM routines and leave a

blank for the filename. Within your

source code, you would provide the

name of the OPEN macro and tell it

the name of the file to be opened for

reading. When the assembler as

sembled that line, it would find the

macro in the library and insert as

many instructions as necessary in

the object code, plus it would fill in

the name of the sequential file you

wanted to open for reading. Mac

ros, however, are often rather cum

bersome to use; the complexities of

passing parameters to them can

make them more trouble than

they're worth.

Most assemblers allow you to

insert comments in the source file.
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■ Freedom ■ ABsiimbl i1 r

■$39.95 (64)''

Micbt Systems

9 lynch Rii: ■

Toronto, Ontario

Canada M2/ 2V6

(416) 495-6864 '■
M-2000 Machine Language

Development System (64)

$49.95

These notes to yourself are like

REM statements in BASIC. Some

assemblers offer conditional assem

bly, which is helpful if you're writ

ing for several different systems, a

64 and a 128, for example. Like

macros, however, conditional as

sembly is an additional level of

complexity (and thus an additional

potential source of bugs). Writing

dual-purpose source code is, many

programmers think, of dubious

value.

Some also include utility pro

grams. An unassemble^ for example,

reads an object file and turns it into

source code which can be loaded,

edited, and re-assembled. You may

also find a disk disassembler, which

reads a machine language file di

rectly from disk and lists it out as

: Roger; WagncY Pitbl Isft jtig
P.O.' Box.$82-

'Siiritee; CA. 92071
(619): 562-3221

Merlin 64 Macro Assembler (64)

$49.95 $S«
Robin's Software

10349 Zinran Cir.

Bloomin&ton, MN 55438

(612) 944-8654

instant Editor Assembler (64)

$5.00 plus S2.0Q shipping and handling

■

mnemonics. Occasionally, an as

sembler package will include the

source code for the assembler itself.

This is valuable because you can

study the program (if you're just

learning ML) or change the pro

gram, adding new features (if

you're beyond the beginner's stage).

One final note: In many cases,

source files are not compatible be

tween different assemblers. If you

plan to trade source code with a

friend, it would be a good idea to

use the same assembler. This is also

true if you're studying ML in a class

sponsored by a college or a user

group.

Following is a list of commer

cial assemblers for the Commodore

64 and 128. For more information,

contact tho manufacturer. ®
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for reading, for example, might call 
several ROM routines and leave a 
blank for the fil ename. Within your 
source code, you would provide th e 
name of the OPEN macro and tell it 
the name of the file to be opened for 
reading. When the assembler as­
sembled that line, it would find the 
macro in the library and insert as 
many instructions as necessary in 
the object code, plus it would fill in 
the name of the sequential fil e you 
wanted to open for reading. Mac­
ros, however, arc o ften rather cum­
bersome to usc; the complexities of 
pass ing pa rameters to them can 
make t hem morc t roub l e than 
they're worth . 

Most assemblers allow you to 
insert comments in the source fil e. 

36 COMPUTEr, Gazetl, AllgUst 1986 

• • 

, , 
, 
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assemblers offer conditional assem ­
bl y, which is helpful if you're writ­
ing for several different systems, a 
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PROGRAMMING THE

Morris Simon

If you've already

explored BASIC and

6502 machine

language, the

Commodore 128 offers

a brand new and

fascinating world of

programming—

the Z80 chip.

Are you taking full advantage of the powerful Z80 processor in your Com

modore 128? 1 don't mean just using CP/M mode to run the thousands of

free programs in public domain libraries, although that's a good start. I

mean writing your own applications in Z80 assembly language.

Why? For the same reasons that many professional programmers pre

fer machine language (or assembly language) over high level languages

like BASIC: speed, efficiency, maximum control, and just plain fun.

With a little reading and a little money, you can convert your 128 into

an excellent Z80 CP/M development system. All you need to start is an

assembler to assemble your source code into machine language; a loader

to put your program where it'll be running in your RAM; and a debug

ger—since machine language programs don't always run the first time.

Note that I didn't mention an editor: Most word processors will do just

fine. Except for the Commodore 128, the rest of the system can cost less

than $100.

You have to start learning one of two kinds of assembly language:

either Intel's 8080 or Zilog's Z80 instruction set. Which one? By the time

you finish this article, you'll be able to make this decision for yourself.

The Transition From 6502 Machine Language
If you've ever written a machine language (ML) program for the 64 or 128,

learning Z80 machine language shouldn't be very difficult. The same ML

operations found in the 6502 family of chips are available in the Z80 (plus

a few more), but the Z80 uses different mnemonics. If you know what the

6502's LDA #5 means, you'll probably recognize the 280 instruction LD

A,5. The two instructions are spelled a little differently, but they do the

same thing; they put the number 5 into the accumulator.

There are a few differences of which you should be aware before start

ing, especially if you're experienced in 6502 ML. First, the Z80 has more

registers than the 6502's A, X, and Y. The Intel instructions support seven
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Are you taking fuJI advantage of the powerful 280 processor in your Com· 
modare 128? I don't mean just using CP 1M mode to run the thousands of 
free programs in public domain libraries, although that's a good start. I 
mean writing your own applications in 280 assembly language. 
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fer machine language (or assembly language) over high level languages 
like BASIC: speed, efficiency, maximum control, and just plain fun. 
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assembler to assemble your source code into machine language; a loader 
to put your program where it'll be running in your RAM; and a debug­
ger-since machine language programs don't always run the first time. 
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If you've ever written a machine language (ML) program for the 64 or 128, 
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operations found in the 6502 family of chips are available in the 280 (plus 
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registers: B, C, D, E, H, L, and A. These are sometimes paired up for use as

pointers to memory: BC, DE, and HL (the memory location pointed to by

HL is called the M register, even though it's in RAM and isn't a true regis

ter). The Zilog commands include other registers, IX and IY for example.

All of these additional registers serve a purpose—Indirect-Y addressing,

which is widely used in 6502 programs, is not directly supported on the

Z80. Instead of putting an address in a zero-page address and loading the

accumulator through the pointer there, as you would in a 6502 program,

you put the address into a register pair (HL, for example). The register pair

serves the same purpose on the Z80 as zero-page indirect addressing does

on the 6502.

There's a minor difference in hexadecimal notation, as well. When

writing Z80 ML, it's more common to add the letter H after a hex number

instead of putting a dollar sign in front of it. You'd substitute 400H for

$0400, for example.

In Commodore 6502 ML, the Kernal routines are important; they pro

vide common entry points, regardless of which computer you own, for es

sential routines that open files, get a character, print to the screen, close

files, and so on. CP/M uses the same idea in its Basic Disk Operating Sys

tem (BDOS) and Basic Input/Output System (BIOS) routines. The BIOS

call for getting a character from the keyboard works the same on a 128,

Kaypro, Osbome, or other CP/M computer. The machines are different on

the hardware level, but from a software standpoint, the operating system

looks the same. If you plan to do Z80 program, it pays to learn how the

BDOS and BIOS routines work.

Intel Mnemonics
The Intel instruction set was designed for the Z80's precursor, the 8080. In

the early days of microcomputers, most programmers wrote in 8080 as

sembly language. Digital Research's CP/M and most of the earlier CP/M

software is written in 8080 code.

Intel (8080) mnemonics can be confusing when you're first learning

them. For example, MOV means Load, as in;

MOV A,C ,-LOAD REGISTER A WITH BYTE IN REGISTER C

(In machine language, anything after a semicolon is a comment to be

read and will not be processed by an assembler.)

In the example above, it might appear as if the byte in register C has

been shifted to register A, but actually it's only been copied to register A

(the accumulator). Other instruction sets, including the Zilog, use LD (for

Load) for this operation. Note that MOV and LD are just different ways of

saying the same thing; when the program is assembled, the object code—

the numbers in memory—will be the same.

Zilog Mnemonics
The Zilog instruction set reflects the greater power of the Z80 CPU, which

has many more 16-bit registers and register pairs, and facilities for direct

input/ouput operations. The major improvements over the 8080 instruc

tion set include: direct loading of all 16-bit registers and pairs, instructions

for two new 16-bit index registers {IX and IY), instructions to switch sets of

registers, direct input and output addressing, block shift and block transfer

instructions, enhanced jump instructions, and a more comprehensible sys

tem of mnemonics.

Obviously, Zilog's instruction set was designed to take advantage of

all the Z80 improvements over its cousin, the pioneer 8080. In fact, if you

write programs using Z80 mnemonics, you're accessing about as much

power as you can from any eight-bit processor. So why would anyone go

to the trouble of learning 8080 code when they could master the Z80 in

struction set just as easily? Let's look into that.

The choice between Intel and Zilog instruction sets depends on the as

sembler you're using to convert your source code into machine language.

Digital Research (the people who invented CP/M) decided to stick with

the Intel 8080 instruction set for all their software, including their work

horse assemblers, which Commodore packages for the 64 (ASM) and the
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128 (MAC & RMAC).

The Z80 commands are a sw-

perset of 8080 commands, in the

same way that Commodore 128

BASIC (version 7.0) is a superset of

the Commodore 64's BASIC 2.0.

The Z80 can do everything the

8080 can do, plus it has many addi

tional commands and more registers.

Even though the 128's CP/M

assembler supports the Intel mne

monics, there's an easy way to use

the Zilog instruction set if you want

to.

Macros

The Zilog set includes a very useful

single instruction, DJNZ address,

which is used to control loops.

(DJNZ is Decrement and Jump if

Not Zero.) To use it, simply load

register B with the number of times

you want a loop to occur, follow the

load instruction with your loop sub

routine, and end it with DJNZ and

the address of the beginning of the

loop. The program automatically

decreases the value in register B

and repeats the loop until B equals

zero.

If you want to emulate DJNZ

with Intel instructions, you have to

list both components of DJNZ sepa

rately, first by DEC B, which de

creases the counter by one, and

then by JNZ address, which per

forms the routine as long as B does

not equal zero. You might then de

clare the combination "DEC B" +

"JNZ loop address" as an external

macro.

Not all Z80 instructions can be

emulated by Intel mnemonics, how

ever, even with complex Intel mac

ros. That's why you'll find a file

called Z80.LIB on the one of the

CP/M source disks from Commo

dore (these are the disks you re

ceive when you mail the card in the

CP/M section of the System Guide;

there's also a very detailed 500 +

page CP/M manual included with

the disks).

To use Z80.LIB, put this line at

the beginning of your source file:

MACLIB Z80

This tells the assembler you

want to include the macro library

file called Z80. With this line at the

beginning of your program, you can
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accumulator through the pointer there, as you would in a 6502 program, 
you put the address into a register pair (HL, fo r example). The register pair 
serves the same purpose on the Z80 as zero·page indirect addressing does 
on the 6502. 

There's a minor difference in hexadecimal notation, as well. When 
writing Z80 ML, it's more common to add the letter H after a hex number 
instead of putting a dollar sign in frant of it. You'd substitute 400H for 
50400, for example. 

In Commodore 6502 ML, the Kernal routines are important; they pro· 
vide common entry points, regardless of which computer you own, for es· 
senti al routines that open files, get a character, print to the screen, close 
files, and so on. CP 1M uses the same idea in its Basic Disk Opera ting Sys­
tem (BOOS) and Basic Inpu t/Output System (BIOS) routines. The BIOS 
caU for getting a character from the keyboard works the same on a 128, 
Kaypro, Osborne, or other CP 1M computer. The machines are different on 
the hardware level, but from a software standpoint, the operating system 
looks the same. If you plan to do Z80 program, it pays to learn how the 
BOOS and BIOS routines work. 

Intel Mnemonics 
The Intel instruction set was designed for the Z80's precursor, the 8080. In 
the ea rly days of microcomputers, most programmers wrote in 8080 as­
sembly language. Digital Resea rch's CP 1M and most of the earlier CP 1M 
software is written in 8080 code. 
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(In machine language, anythi ng afler a semicolon is a comment to be 
read and will not be processed by an assembler.) 

In the example above, it might appear as if the byte in register C has 
been shifted to register A, but actually it's only been copied to register A 
(the accumulator). Other instruction sets, including the Zilog, use LD (for 
Load) for this operation. Note that MOV and LD are just different ways of 
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for two new 16-bit index registers (IX and IV), instructions to switch sets of 
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instructions, enhanced jump instructions, and a more comprehensible sys­
tem of mnemonics. 
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all the Z80 improvements over its cousin, the pioneer 8080. In fact, if you 
write programs using Z80 mnemonics, you're accessing about as much 
power as you can from any eight·bit processor. So why would anyone go 
to the trouble of learning 8080 code when they could master the Z80 in· 
struction set just as easily? Let's look into that. 

The choice between Intel and Zilog instruction sets depends on the as­
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128 (MAC & RMAC). 
The Z80 commands are a su­

perset of 8080 commands, in the 
same way that Commodore 128 
BASIC (version 7.0) is a superset of 
the Commodore 64's BASIC 2.0. 
Th e Z80 can do eve ryth ing the 
8080 can do, plus it has many addi­
tional commands and more registers. 

E~n though the 128's CP 1M 
assembler supports the In tel mne· 
manics, there's an easy way to use 
the Zilog instruction set if you wan t 
to. 

Macros 
The Zilog set includes a very useful 
single instruction, Dj NZ address, 
which is used to control loops. 
(DJ NZ is Decrement and jump if 
Not Zero.) To use it, simply load 
register B with the number of times 
you want a loop to occur, follow the 
load instruction \.vith your loop sub-­
routine, and end it with DJNZ and 
the address of the beginning of the 
loop. The program automatically 
decreases the value in register B 
and repeats the loop until B equals 
zero. 

If you want to emulate DjNZ 
with Intel instructions, you have to 
list both components of DJNZ sepa­
rately, fi rst by DEC B, which de· 
creases the counter by one, and 
then by JNZ address, which per­
fonns the routine as long as B does 
not equal zero. You might then de· 
cla re the combination "DEC en + 
"JNZ loop address" as an external 
macro. 

Not all Z80 instructions can be 
emulated by Intel mnemonics, how· 
ever, even with complex Intel mac­
ros. That's why you'll find a file 
called Z80.LIB on the one of the 
CP 1M source disks from Commo· 
dare (these are the disks you re· 
ceive when you ma il the card in the 
CP 1M section of the System Guide; 
there's also a very deta iled 500+ 
page CP 1M manual included with 
the disks). 

To use Z80. LlB, put this line at 
the beginning of your source file: 
MACUB Z80 

This tells the assembler you 
want to include the macro library 
file called Z80. With this line at the 
beginning of your program, you can 



use any or all of the Z80 command

set. In a nutshell, it provides a look

up table that matches the Z80 mne

monics with the appropriate

opcodes. It doesn't just emulate

DJNZ by splitting it into DEC and

JNZ, for example, it actually assem

bles the DJNZ instruction into the

corresponding 8080-style ML

instruction.

CP/M And Assembly

Language

CP/M is an operating system rather

than a language. The relationship

between CP/M and machine lan

guage is very simple. From your

program, you make calls—or

jumps—to constant locations in

CP/M memory any time you need

the operating system to do some

thing. CP/M has further instruc

tions stored at those locations and

will return control to your program

when the job (whatever it is) is

done.

For example, location O000H

contains a jump instruction to the

warm boot routine in CP/M's

BIOS. Therefore, anytime you wish

to exit a program you could include

JP O000H (or JP 0 since decimal 0 =

OH) and the program would exit to

a warm boot at that point. This is

the way to finish up a program and

send the user back the the CP/M

A> prompt.

Most CP/M calls are made to

location 0005H, where another

jump instruction passes control of

the program to CP/M's BDOS.

Before you CALL BDOS, your pro

gram needs to give CP/M a little

more information, particularly the

number of the service call you wish

to make. You put this number in

register C. For example, CP/M ser

vice caii number 9 is a print string

function which prints to the screen

an ASCII string ending in a dollar

sign ($). BDOS must see the num

ber 9 in register C and the string's

starting address in register pair DE.

At another place in your program,

you'll define the string to be printed

with a DB (Data Byte) instruction

(and end it with a $). For example:

BDOS EQU 0005H

LD C,9

LD DE,MSG

CALL BDOS

,THIS EQUATE WILL OCCUR EARLY IN PROGRAM

,-OTHER CODE

;CP/M FUNCTION #9 NOW IN REG C

,POINT REGS DE TO ADDRESS OF MESSAGE

;"BDOS" WAS DEFINED EARLIER AS "0005H"

;OTHER CODE

MSG DB 'This is the message lo be pdnled.S"

Notice how the entries BDOS and MSG are defined in the leftmost la

bel column. A good assembly program will clearly separate labels, instruc

tions, operands, and comments:

LABEL INSTR OPERAND ;COMMENT

It's common practice among Z80 programmers to place comments on

nearly every line of source code.

In the 128 version of CP/M (CP/M 3.0, also called CP/M-Plus), there

are more than 60 specialized CP/M service calls you can use in your as

sembly language programs. To get the most out of your machine, you

should begin practicing each of the service calls in sample programs until

you understand what it does.

Z80 Programming Techniques

In the examples which follow, I've used true Zilog mnemonics simply be

cause they take less space and are easier to understand.

Loading And Storing Registers

The Z80 allows you to load practically any register from memory, from an

other register or by immediate loading of a value. The basic form of a typi

cal load instruction is

LD destination, source

The destination may be either a register or a memory location, and source

may be a register, memory location, or a value. For example,

LD A,C ;LOAD ACCUMULATOR FROM C

Values can be loaded directly into registers:

LD C,6 ;PUT VALUE 6 DECIMAL IN REGISTER C

or indirectly from addresses in RAM:

LD A,(5973H) ;LOAD A WITH BYTE FROM ADDRESS 5973 HEX

or indirectly from addresses in registers:

LD A,(BC) ;LOAD A WITH BYTE FROM ADDRESS IN BC

Note that a value in parentheses is an address, while one without pa

rentheses is a numeral. Remember that if you want a hex number (or ad

dress), you must add the letter H. Z80 assemblers default to decimal
numbers.

Storage of data is done by the reverse procedure:

LD (address), register

The stack pointer (SP) is a 16-bit value in the Z80, which means you
can point it to any location in memory. This is quite useful in siluations

where you need to clear out a section of memory. Just set the stack pointer

and PUSH a series of zeros onto the stack. If you wanted to save the stack

pointer first, you'd use this instruction:

LD (0A71H),SP ;LOAD STACK POINTER (A 16-BIT ADDRESS)

;INTO THE TWO-BYTE LOCATION STARTING AT

;A71 HEX; THE LOW BYTE WILL BE STORED

;FIRST, THEN HIGH BYTE AT A72 HEX

A common application of the Z80 loading operations is to initialize

RAM locations with certain values. For example, let's store a byte of data

(BYTE) at location 500H:

LD A.BYTE ;PUT DATA BYTE INTO ACCUMULATOR

LD (0500H),A ;COPY BYTE IN REGISTER A TO 500 HEX

The same principle can be used to initialize word-length values by

sending them through the HL register pair, which functions almost as a
16-bit accumulator:
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use any or all of the Z80 command 
set. In a nutshell, it provides a look­
up table that matches the Z80 mne­
monics wit h the appropriate 
opcodes. It doesn't just emulate 
DjNZ by splitting it into DEC and 
jNZ, for example, il actually assem­
bles the DJNZ instruction into the 
co rrespond ing 8080-style ML 
instruction. 

CP/ M And Assembly 
language 
CP 1M is an operating system rather 
than a language. The relationship 
between CP 1M and machine lan­
guage is very simple. From your 
program, you make call s-or 
jumps-to constant loca tions in 
CP 1M memory any time you need 
the operating system to do some­
thing. CP 1M has further instruc­
tions stored at those locations and 
will return control to your program 
when the job (whatever it is) is 
done. 

For example, location OOOOH 
contains a jump instruction to the 
warm boot rout in e in CP 1M's 
BIOS. Therefore, anytime you wish 
to exit a program you could include 
JP OOOOH (or JP 0 since decimal 0 -
OH) and the program would exit to 
a warm boot at that point. This is 
the way 10 finish up a program and 
send the user back the the CP 1M 
A> prompt. 

Most CP 1M calls are made to 
location 0005 H, where another 
jump instruction passes con trol of 
the program to CP 1 M's BO OS. 
Before you CALL BOOS, your pro­
gram needs to give CP 1M a little 
more information, particularly the 
number of the service call you wish 
to make. You put this number in 
register C. For example, CP 1M ser­
vice call number 9 is a print string 
function which prints to the screen 
an ASCII string ending in a doll ar 
sign ($). 8DOS must see the num­
ber 9 in register C and the string's 
starting address in register pair DE. 
At another place in your program, 
you'll define the string to be printed 
with a DB (Data Byte) instruction 
(and end it with a $). For example: 

BOOS EQU ooo5H ;THlS EQUATE WILL OCCUR EARLY IN PROGRAM 
;OTHER CODE 

LD C,9 ;CP 1M fUNCT ION #9 NOW IN REG C 
LD DE,MSG 
CALL BDOS 

;POINT REGS DE TO ADDRESS Of MESSAGE 
;"BDOS" WAS DEfiNED EAR LI ER AS "0005H" 
;OTHER CODE 

MSG DB ''-hi, i, the mHuge to be prlnted.$" 

Notice how the entries BOOS and MSG are.defined in the leftmost la­
bel column. A good assembly program will clearly separate labels, instruc­
tions, operands, and comments: 
LABEL INSTR OPERAND ;COMMENT 

It 's common practice among Z80 programmers to place comments on 
nearly every line of source code. 

In the 128 version of CP 1M (CP 1M 3.0, also called CP 1M-Plus), there 
are more than 60 specialized CP 1M service calls you can use in your as­
sembly language programs. To get the most out of your machine, you 
should begin practicing each of the service calls in sample programs until 
you understand what it does. 

ZSO Programming Techniques 
In the examples which follow, I've used true Zi log mnemonics simply be­
cause they take less space and are easier to understand. 

loading And Storing Registers 
The Z80 allows you to load practically any register from memory, from an­
other register or by immediate loading of a value. The basic form of a typi­
cal load instruction is 
LD destination, $Ouru 

The destination may be either a register or a memory location, and source 
may be a register, memory location, or a value. For example, 
LD A,C ;LOAD ACCUMULATOR fROM C 

Values can be loaded directly into registers: 
LD C,6 ;PlTT VALUE 6 DECIMAL IN REG ISTER C 

or indirectl y from addresses in RAM: 
LD A,(S973H) ;LOAD A WITH BYTE FROM ADDRESS 5973 HEX 

or indirectly from addresses in registers: 
LD A,(BC) ;LOAD A WITH BYTE fROM ADDRESS IN BC 

Note thai a value in parentheses is an address, while one without pa· 
renlheses is a numeral. Remember that if you want a hex number (or ad­
dress), you must add the letter H. Z80 assemblers default to decimal 
numbers. 

Storage of data is done by the reverse procedure: 
tD (add"ss ), rtgistt r 

The stack pointer (SP) is a 16-bit value in the Z80, which means you 
can point it to any location in memory. This is quite useful in situations 
where you need to clear out a section of memory. Just set the stack pointer 
and PUSH a series of zeros onto the stack. If you wanted to save the stack 
pointer fi rst, you'd use th is instruction: 
tD (OA71H),SP ;LOAD STACK POINTER (A 16-BIT ADDRESS) 

;INTO THE TWO-BYTE LOCATION STARTING AT 
;A71 HEX; THE LOW BYTE WILL BE STORED 
;fIRST, THEN HIGH BYTE AT An HEX 

A common application of the Z80 loading operations is to initialize 
RAM locations with certain values. For example, let's store a byte of data 
(BYTE) at location SOOH: 
LD A,BYTE 
to (05OOH),A 

;PUT DATA BYTE INTO ACCUMULATOR 
;COPY BYTE IN REGISTER A TO 500 HEX 

The same principle can be used to initialize word· length values by 
sending them through the HL register pair, which func tions almost as a 
16-bit accumulator: 
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LD HL,WORD ;PUT DATA WORD INTO HL PAIR

LD (0500H),HL ;COPY L INTO 500H & H INTO 501H

Arithmetic And Logic

The Z80 allows greater flexibility in arithmetic and logical operations than

most other eight-bit CPU's. For a simple example, let's add a constant,

NUMBER, to whatever variable happens to be in a given location, (VAR),

and then change the variable:

LD A,(VAR)

ADD A,NUMBER

LD (VAR>,A

;COPY VARIABLE INTO ACCUMULATOR

;DO THE ADDITION

;AND CHANGE THE VARIABLE AT LOCATION VAR

Further examples of such routines would" take up too much space in

this article, but there are good mathematical macros in most Z80 libraries

for anything you want to do. The ZSO's double (16-bit) registers make dou

ble-precision calculations a breeze.

Bit Manipulation

Most eight-bit computers have only one way to manipulate individual

bits—by using logical instructions such as AND and OR to mask or set por

tions of bytes. The Z80 lets you use those, if you wish, but also provides

three special bit manipulation instructions: SET, RES (for reset), and BIT

(to test a bit). Each of these codes works the same way:

SET n,r ;SET BIT n OF REGISTER r

RES n,r ;CLEAR (RESET) BIT n OF REGISTER r

BIT n,r ;TEST BIT n OF REGISTER r-SET THE ZERO

;FLAG IF n=0 OR CLEAR IT IF n=l

Shift Operations

For those of you who like binary operations, the Z80 allows you to per

form shift and rotate functions on any register or memory location.

Branching Instructions

The ZSO's amazing repertoire of relative and absolute jumps allows condi

tional and unconditional branching by testing single bits, individual flags,

and value comparisons. You can test a value either in a register or in mem

ory for sign, carry, zero, or parity/overflow and then branch in ways

which resemble GOTO, IF, and THEN instructions in BASIC. Some com

mon examples:

;IS ACCUMULATOR GREATER THAN LIMIT?

;NO CARRY FLAG SO GOTO NEXT

;SET ALL FLAGS TO TEST ACCUMULATOR

,IF ACCUMULATOR IS POSITIVE GOTO NEXT

,ELSESEE IF A =KEY

;YES, A = KEY, SO GOTO LAST

NEXT

LAST

Here's something to watch out for if you're a 6502 programmer. With

the 6502, you set the carry (SEC) before a subtract with carry (SBC) opera

tion. If the carry is still set after the subtraction, it means the first number

was larger than the second. The Z80 is just the opposite: You clear the car

ry before adding or subtracting. This also affects comparisons. In the ex

ample above, the CP instruction compares the Accumulator to the number

called LIMIT. If there's no carry, then the Accumulator was larger than

LIMIT. (On the 6502, the carry would be set if LIMIT was smaller.)

Loops

Looping with subroutines is facilitated in the Z8D by the DJNZ instruction

mentioned earlier. It's very easy to combine registers B and C to use a 16-

bit loop for longer executions, or to design nested loops within loops using

DJNZ.

CP

IR
AND

IP
CP

[R

LIMIT

NCNEXT

A

P,NEXT

KEY

Z.LAST

8080/Z80 Assembly Language by

Alan Miller; John Wiley & Sous, 1981.

(A good introduction to both instruction

sets.)

Dr. Dobb's Z80 Toolbox 6y David E.

Cortesi; M&T Publishing. 1995. (Uses

Intel instruction set; available on disks.)

Soul of CP/M by Mitchell Waite and

Robert Lafore; Howard Sams & Co.,

1983. (A classic on the Intel instruction

set.)

Z80 Assembly Language Subroutines

by Lance A. Levenlhal and Winthrop
Saville; Osborne/McGraw-Hill, 1933.

(My favorite on Zilog mnemonics.)

Software 11
Commodore 128 development package

(MAC, RMAC, SID, etc.); from Commo

dore Business Machines, 1200 Wilson

Dr., West Chester. PA 19380-

Echelon development system utilities

(Z-Tools); for cither Intel or ZiU'g pro

grams; from Echelon, Inc., 885 N. San

Antonio Rd., Los Altos, CA 94022.

Microsoft development system (M80,

L80, etc.); for either Intel or Zilog

programs; from Microsoft, Inc., 10700

Northrup Way, Beilevue, WA 98004.

SYSLIB3 by Richard Conn. (In my opin

ion, the best collection of Z80 routines.

Available in either Intel or Zilog mne

monics from Echelon or on some bulletin

boards.)

Any GAZETTE readers wanting

further information on Z80 assembly

language programming are wel

come to write to me at 118 Brook-

haven, Tuscaloosa AL 35405. Send

a self-addressed, stamped envelope

for a quick reply.
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LD HL,WORD 
LD (OSOOH),HL 

;PUT DATA WORD INTO HL PAIR 
;COPY L INTO SOOH ok H INTO SOlH 

Arithmetic And l ogic 
The 280 allows greater flex ibility in arithmetic and logical operations than 
most other eight-bit CPU's. For a simple example, let's add a constant, 
NUM BER, to whatever variable happens to be in a given location, (VAR), 
and then change the variable: 
LD A,(VAR) ;COPY VARIABLE INTO ACCUMULATOR 
ADD A,NUMBER ;00 THE ADDITION 
LD (VAR),A ;AND CHANCE THE VARIABLE AT LOCATION VAR 

Further examples of such routines wou ld' take up too much space in 
this article, but there are good mathematical macros in most 280 libraries 
for anyth ing you want to do. The l80's double (16-bit) registers make dou­
ble-precision calculations a breeze. 

Bit Manipulation 
Most eight-bit computers have only one way to manipulate individual 
bits-by using logical instructions such as AND and OR to mask or set por­
tions of bytes. The l80 lets you use those, if you wish, but also provides 
three special bit manipulation inst ructions: SET, RES (for reset), and BIT 
(to test a bit). Each of these codes works the same way: 
SET n,r 
RES n,r 
BIT n,r 

;SET BIT n OF REGISTER r 
;CLEAR (RESET) BIT n OF REGISTER r 
;TEST BIT n OF REGISTER r-SET THE ZERO 
;FLAG IF n - O OR CLEAR IT IF n - l 

Shift Operations 
For those of you who like binary operations, the l80 allows you to per­
form shift and rotate functions on any register or memory location. 

Branching Instructions 
The Z80's amazing repertoire of relative and absolute jumps allows condi­
tional and unconditional branching by testing single bits, individual flags, 
and value comparisons . You can test a value either in a register or in mem­
ory for sign, carry, zero, or parity/overflow and then branch in ways 
which resemble GOTO, IF, and THEN instructions in BASIC. Some com­
mon examples: 
CP LIMIT 
JR NC,NEXT 
AND A 
JP P,NEXT 
CP KEY 
JR Z,LAST 
NEXT 

LAST 

;IS ACCUMULATOR GREATER THAN LIMIT? 
;NO CA RRY FLAG SO GOTO NEXT 
;SET ALL FLAGS TO TEST ACCUMULATOR 
;IF ACCUMULATO R IS POSITIVE COTO NEXT 
;ELSE SEE IF A - KEY 
;YES, A- KEY, SO COTO LAST 

Here's something to watch out for if you're a 6502 programmer. With 
the 6502, you set the carry (SEC) before a subtract with carry (SBC) opera­
tion. If the ca rry is still set after the subtraction, it means the first number 
was larger than the second. The l80 is just the opposite: You clear the car­
ry before adding or subtracting. This also affects comparisons. In the ex­
ample above, the CP instruction compares the Accumulator to the number 
called LIMIT. If there's no carry, then the Accumulator was larger than 
LIMIT. (On the 6502, the carry would be set if LI MIT was sma ller.) 

loops 
Looping with subroutines is facilitated in the 280 by the DJNZ instruction 
mentioned earlier. It 's very easy to combine registers Band C to use a 16-
bit loop for longer executions, or to design nested loops within loops using 
DJNZ. 
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Books 
8080/Z80 Assembly Language by; 
Alall Miller; John Wil~ & Sons, 198J. 
(A good ifltrodlletioll to bolll instructioll 
setsJ 
Dr. Dobb's Z80 Toolbox by David £. 
Cortesi; M&T Publishing, 1985. (Uses 
Illtel illstructioll set; available 01/ disks:) 

Soul of Cf'/M by Mitchell Waite anlt 
Robert Lafare; Howard Sams & Co., 
1983. (A classic on the /llId ;,Islrue/io'l 
setJ 
Z80 Assembly I:.anguage Subroutines 
by LaIlC/! A. Level/thaI alld Willtllrop 
Saville; Oshome/McGraw-Hill, 1983. 

,(My favorite 011 Zilog mllemollics.) 

Software 
Commodore 128 aevelopment package...; 
(MAC, RMAC( ~ID, etc.); fro'll COll/IIIO­
dare BusillC5S Maclli(!es, J200 Wi/SOli 
D~., West C/lester. PA 19380 . 
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grams; from Echeloll, Inc., 885 N. Sail 
Antonio Rd., Los ~llos, CA 94022. 

Microsoft ilevelopmet't system (M80, 
L80, eIG.); for either'intel or Zi/og 
programs; from Microsof", bIC., 10700 
Northrup Way, Belle~e, WA .98004. 
SYSNB3 by Richara COIIII. (hI myopifl­
iOIl, tile best col/e.Clioll of Z80 routille~. 
Available ill either I/ltel or Zilog mn~­
monies from Echelon or on some bulletill 
bQQrds.J 
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a self-addressed, stamped envelope~ 
for. a quick reply. 



LD

LD

MORE

INC

LD

INC

CALL

DJNZ

HL,(START

B,10

LD E,(HL)

HL

D,(HL)

HL

LOUT

MORE

LD

LD

ADD

LD

CALL

DJNZ

B,20

DE,8

HL,DE

A,(HL)

LOUT

MORE

Handling Arrays, Tables, And Indexing

The two extra index registers plus easier access to all register pairs allow

you to handle both indexed and unindexed arrays neatly and quickly. One

common style of array handling involves pointing HL to a memory loca

tion, and then loading byte after byte from that location into DE for further

processing. If desired, register B can be used as a counter:

;POINT HL TO START Oi: ARRAY

;SET B AS A COUNTER FOR TEN REPETITIONS

;LOW BYTE GOES INTO E

INCREMENT HL BY ONE, POINT TO NEXT BYTE

;HIGH BYTE INTO DE

;POINT TO NEXT ELEMENT

;THIS MIGHT BE A ROUTINE TO OUTPUT DE

;RETURN FROM ROUTINE, DECREASE COUNTER,

;AND DO IT AGAIN UNTIL B= 0

With indexing, a register is loaded with ah offset value which is then

added to the base of the array each time the loop is repeated. This example

loads the accumulator with every eighth element in an array until 20 en

tries have been checked:

LD HL,<START) ;POINT HL TO START OF ARRAY

;COUNTER SET FOR 20 ENTRIES

;OFFSET = 8 DECIMAL

MORE ADD HL,DE ;OFFSET ADDED TO BASE, STORED IN HL

;GET 8TH ELEMENT INTO ACCUMULATOR

;AND DO SOMETHING TO IT

;RETURN & DO IT ALL AGAIN UNTIL B = 0

Block Move (LDIR) And Compare (CPIR)

These categories of instructions are two of the more powerful enhance

ments of the Z80 over the 8080. Logically, both procedures are very simple

and work the same way. You put the size of a block (in bytes) in register

pair BC, then point to the beginning of the block with HL. If you're moving

the block, you put the destination starting address in register pair DE:

LD BC.128 ;SET COUNTER FOR 128 BYTES

LD DE.NEWADD DESTINATION TO START AT NEWADD

LD HL,OLDADD ;SOURCE STARTS AT OLDADD

LDIR ;MOVE IT1

If all you want to do is scan a block of data for a particular byte, you

can omit the destination address, since the comparison will be done in the

accumulator:

;SET COUNTER FOR 128 BYTES

STARTING ADDRESS OF BLOCK IN HL

;PUT CONTROL-Z IN ACCUMULATOR

.-COMPARE HL WITH A AND INCREMENT HL

;UNTIL EITHER "Z IS FOUND OR BC= 0

Enhanced Input And Output Instructions

With the Z80, you can input or output data from either your registers or

RAM directly to and from your computer's various ports. And you can do

this by blocks. The relevant instructions are IN, OUT, INI, IND, OUTI,

OUTD, OTIR, and OTDR. They're easy to use, simply by specifying the

port in question:

IN A,(28H) ,GET A BYTE FROM PORT 28 HEX

OUT (C),B ;OUTPUT BYTE IN B VIA PORT NUMBER IN C

The block transfers (INIR, INID, OTIR, OTDR) work very much like

the block move and compare instructions described in the last section, re

serving register C for the port address and HL for a memory address.

Interrupt Processing

Fast interrupts on the Z80 use the RST instruction plus the destination ad

dress. For example:

RST 38H TRANSFERS CONTROL TO ADDRESS 38 HEX

LD

LD

LD

CPIR

BC.128

HL,START

A.1AH

There will usually be a perma

nent jump instruction at the desti

nation which then sends control to

a special routine, such as a graphics

driver. You can also store an elabo

rate subprogram in the alternate

register set and shift to it with an

RST jump.

Your Choice
Have you decided which instruc

tion set and assembler you want to

use in your 128? If you've already

bought the optional Commodore

development package, which in

cludes MAC, RMAC (for Relocat

able code MACRo assembler), the

SID debugger. LINK loader, and

LIB library manager, then you've

got a choice. If you include the

Z80.LIB macro file, you can use

either (or both) instruction sets.

Two other fine assembler

packages are Echelon's ZAS-ZLINK

and Microsoft's M80-L80 systems.

Both are compatible with the Intel-

based ASM-MAC family, and ZAS

can even assemble code for the Hi

tachi HD64180, a new eight-bit

CPU which is upward compatible

with the Z80.

Regardless of your assembler

selection, you should build up a

collection of good Z80 subroutines.

The best Z80 library I know of is

SYSLIB3, a public domain version

of which may be on a CP/M bulle

tin board near you. Echelon distrib

utes SYSLIB3 in a set with other

libraries and manuals for Z80 de

velopment systems for under $100.

You really can't appreciate the

speed and efficiency of your Z80

until you start speaking its own lan

guage. Until then, you'll just have

to be content with running thou

sands of excellent programs written

by other people. Learning Z80 as

sembly language will give you even

greater computing power and wilt

allow you to do exactly what you

want to do with your machine. To

make it easier, refer to the list of

books and software on page 40.
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Handling Arrays, Tables, And Indexing 
The two extra index registers plus easier access to all register pairs allow 
you to handle both indexed and unindexed arrays neatly and quickly. One 
common style of array handling involves pointing HL to a memory loca­
tion, and then loading byte after byte from that location into DE for further 
processing. If desired, register B can be used as a cou nter: 
LO HL,/START) ;POINT Hl TO START OF ARRAY 
LO 8,10 ;SET 8 AS A COUNTER FOR TEN REPETITIONS 
MORE to E,(HL) ;LOW BYTE GOES INTO E 
INC HL ;INCREMENT Ht BY ONE, PO INT TO NEXT 8YTE 
to O,(HL) ;HIGH BYTE INTO DE 
INC Hl ;POINT TO NEXT ELEMENT 
CALL LOUT ;THlS MIGHT IlE A ROUTINE TO OUTPUT DE 
OJNZ MOKE ;RETURN FROM ROUTlN~ DECREASE COUNTER, 

;AND 00 IT AGAIN UNTIl. 8 - 0 

With indexing, a register is loaded with an offset value which is then 
added to the base of the array each time the loop is repeated. This example 
loads the accumulator with every eighth element in an array until 20 en­
tries have been checked: 

LO HL,{START) ;POINT HL TO START OF ARRAY 
;COUNTER SET FOR 20 ENTRIES 
;OFFSET - 8 DECIMAL 

LD 8,20 
LO OE,8 

MORE ADO HL,DE ;OFFSET ADDEO TO BASE, STORED IN HI. 
;GET 8TH ELEMENT INTO ACCUMULATOR 
;ANO DO SOMETHING TO IT 

LD A,(HL) 
CALL LOUT 
OJNZ MORE ;RETURN & DO IT ALL AGAI N UNTIL B- O 

Block Move (WIR) And Compare (CPIR) 
These categories of instructions are two of the more powerful enhance­
ments of the ZSO over the SOSO. Logically, both procedures are very simple 
and work the same way. You put the size of a block (in bytes) in register 
pair BC, then point to the beginning of the block with HL.1f you' re moving 
the block, you put the destination sta rting address in register pair DE: 
lO BC,128 ;SET COUNTER FOR 128 BYTES 
lO OE,NEWAOO ;DESTINATION TO START AT NEWADO 
lO Hl,OLOAOD ;SOURCE STARTS AT OLOAOO 
lOlR ;MOVE IT! 

If all you want to do is scan a block of data for a particular byte, you 
can omit the destination address, since the comparison will be done in the 
accumulator: 
LO 8C,128 
LD III.,START 
LO A,IAIl 
CPIR 

;SET COUNTER FOR 128 BYTES 
;STARTING ADDRESS OF BLOCK IN HL 
;PUT CONTROl-Z IN ACCUMULATOR 
;COMPARE HL WITH A AND INCREMENT HL 
;UNTll EITHER -Z IS FOUND OR BC- O 

Enhanced Input And Output Instructions 
With the ZSO, you can input or output data from either your registers or 
RAM directly to and from your computer's various ports. And you can do 
this by bl ocks. The relevant instructions are IN, OUT, INI , IND, OUTI, 
OUTD, OTI R, and OTDR. They're easy to usc, si mply by speci fying the 
port in question: 
IN A,(28H) ;GET A BYTE FROM PORT 28 HEX 
OUT (O,B ;OUTPUT BYTE IN B VIA PORT NUMBER IN C 

The block transfers (INIR, INID, OTIR, OTDR) work very much like 
the block move and compare instructions described in the last section, re­
serving register C fo r the port address and HL for a memory address. 

Interrupt Processing 
Fast interrupts on the ZSO use the RST instruction plus the destination ad­
dress. For exa mple: 
RST JaH ;TRANSFERS CONTROL TO ADDRESS J8 HEX 

There will usua ll y be a perma­
nent jump instruction at the desti­
nation which then sends control to 
a special routine, such as a graphics 
driver. You can also store an elabo­
rate subprogram in the alternate 
register set and shift to it with an 
RST jump. 

Your Choice 
Have you decided which instruc­
tion set and assembler you want to 
use in your 12S7 If you've already 
bought the opt ional Commodore 
development package, which in­
cludes MAC, RMAC (for Relocat­
able code MACRo assembler), the 
SID debugger. LINK loader, and 
LIB library manager, then you've 
got a choice. If you include the 
ZSO.LIB macro file, you can use 
either (or both) instruction sets. 

Two other fine assembler 
packages are Echelon's ZAS-ZLINK 
and Microsoft's MSO-LSO systems. 
Both are compatible with the Intel ­
based ASM-MAC family, and ZAS 
can even assemble codc for the Hi­
tachi HD64 1S0, a new eight-b it 
CPU which is upward compatible 
with the ZSO. 

Regardless of your assembler 
selection, you shou ld build up a 
collection of good ZSO subroutines. 
The best ZSO library I know of is 
SYS Ll B3, a public domain version 
of which may be on a CP 1M bulle­
tin board near you . Echelon distrib­
utes SYSLIB3 in a set with other 
libraries and manuals for 2S0 de­
velopment systems for under $100. 

You really ca n't appreciate the 
speed and efficiency of your ZSO 
until you sta rt speaking its own lan­
guage. Until then, you'll just have 
to be content with running thou­
sands of excell ent programs written 
by other people. Learning Z80 as­
sembly language will give you even 
greater computing power and will 
allow you to do exactly what you 
want to do with your machine. To 
make it easier, refer to the list of 
books and software on page 40. 

• 
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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, corrections, and deletions for this list to:

COMPUTE! Publications

P.O. Box 5406

Greensboro, NC 27403

Attn: Commodore User Groups

User Croup Notes

The Midwest C-64 Users Group has changed its mailing address to

P.O. Box 9311, Highland, IN 46322.

The C64/128 User Group of Koeln, West Germany has

disbanded.

The Platte Valley Commodore Users Group has changed its name

and address to Platte Computer Users Group (PVCUG), 1685 Bonanza,

Gering, NE 69341.

The CIVIC64 Commodore Users Group of Oxnard and Camarillo,

CA has changed its mailing address to C1VIC64, P.O. Box 2442, Ox

nard, CA 93034-2442.

The Westinghouse BWI Commodore Users Group has changed its

name and address to Westinghouse Commodore Users Group, P.O. Bo*

8756, Baltimore, MD 21240.

Antelope Valley Commodore User Group (AVCUG) has a new

address: P.O. Box 4436, Lancaster, CA 93539.

The Commodore Club of Mobile is now the Amiga/Commodore

Club of Mobile. The address remains: 3868-H Rue Maison, Mobile, AL

36608.

The Arizona VIC & 64 Users Group has changed its name and

address. It's now the Arizona Commodore Users Group, P.O. Box

27201, Tempe, AZ 85282.

Power Surge Users Group also has a new address: c/o Orange-

wood Academy, 13732 Clinton Ave., Garden Grove, CA 92643,

The Colorado Commodore Computer Club's new address is

11855 Adams St., Northglenn, CO 80233.

The Naugatuck Valley Commodore User Group has a new mail

ing address: P.O. Box 622, Waterbury, CT 06720.

The Redwood Falls Area Computer Exchange can now be reached

at 717 E. Wyoming St., Redwood Falls, MN 56283.

The Heartland Users Group's new address is P.O. Box 443, Cape

Girardeau, MO 63701.

The Tri-Cities Commodore Club has a new address: 802 Kimrod

Dr., Johnson City, TN 37601.

The Old Hickory Commodore Users Group can now be reached

at 542 Lambuth Blvd., Jackson, TN 38301.

Billy Schultz of McKinney, Texas is interested in starting a Com

modore user group. He can be reached at 2808 Colonial Ct, McKinney,

TX 75069.
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New Listings

ALABAMA

The Byte Bunch. 318 Ferryman St., Evergreen. AL

36401

Commodore liner Croup, Ht. 2, Box 105, Smiths,

AL 36877

ALASKA

Mai Su Commodore 64 Club Inc., Box 12DB,

Palmer, AK 99645

ARIZONA

Phoenix Arizona Commodore Club, P.O. Box

34905, Phoenii, AZ 85067

ARKANSAS

Commodore Information Association, P.O. Bo*

1755, Cnnwjy, AH 72032

CALIFOKNIA

C.P.LJ. Commodore Users Group. 27202

Corcubion, Mission Viejo, CA 92692

Point Mugu Users Association, P.O. Box 42360,

Point Mugu, CA 93042

Commodore System! User Network, P.O. Box

261, l.ompoc, CA 9343B

H.ORIDA

Welaka Commodore Users Croup, P.O. Box 909,

Welaka, FL 32093

Northwest Floridl Commodore User Group,

P.O. Box 15565, Pensacola. FL 32514

Fellsmere's Club Compu-Mania, 2149 Watkins

Rd. S.E., Palm Bay, FL 32907

ILLINOIS

The Software Link, 763 Stewart Ave,, Elgin. 1L

60120

The 64 Smorgasboard, 51 Thomhill Dr., Danville,

1L 61832

INDIANA

KoBriusko Commodore User's Group, 1721 S.

Latta St., Warsaw, IN 46580

Richmond Area Commodore Users Group, P.O.

Box 1332, Richmond, IN 47375

Plymouth County Commodore Users Group, 300

Third Ave. SE, Lcmars, IA 51031

KANSAS

Newton Area Commodore Club, Larry Wilson,

112 Brookside, Newton, KS 67114

MASSACHUSETTS

Commodore Users Croup of Cape Cod. P.O. Box

1490, Cotutl, MA 02635

Massachusetts Electronic Modem Operators

(MEMO). P.O. Bo< 3336, Fall River, MA 02722-

3336

MICHIGAN

Downriver Commodore Group. P.O. Box 1277,

Southgate, Ml 4B195

Washlenaw Commodore Users Group, 4490

Oakengatcs Dr., Ypsilanti, MI 48197

Centra] Michigan Commodore Users Croup,

5600 N. Bellinger Rd., Vestaburg, Ml 48891

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. corrections, and deletions for this list to: 

COMPUTE! Publications 
P.O. Box 5406 
Greensboro, NC 27403 
Attn: Commodore User Groups 

Uscr Group Notes 

The Midwest C-64 Users Group has changed its mailing address to 
P.O. Box 9311, Highland, IN 46322. 

The C64/128 User Group of Koeln, West Germany has 
disbanded. 

The Platte Valley Commodore Users Group has changed its name 
and address to Platte Computer Users Croup (PVCUG), 1685 Bonanza, 
Gering, NE 69341. 

The CIVIC64 Commodore Users Croup of Oxnard and Camarillo, 
CA has changed its mailing address to ClVIC64, P.O. Box 2442, Ox· 
nard, CA 93034-2442. 

The Westinghouse BWI Commodore Users Group has changed its 
name and address to Westinghouse Commodore Users Group, P.O. Bo~ 
8756, Baltimore, MD 21240. 

Antelope Valley Commodore User Group (AVCUG) has a new 
address : P.O. Box 4436, Lancasler, CA 93539. 

The Commodore Club of Mobil e is now the Amiga/Commodore 
Club of Mobile. The address remains: 3868-H Rue Maison, Mobile, AL 
36608. 

The Arizona VIC & 64 Users Group has changed its name and 
address. It 's now the Arizona Commodore Users Group, P.O. Box 
27201, Tempe, AZ 85282. 

Power Surge Users Group also has a new address: c/o Orange­
wood Academy, 13732 CHnton Ave., Garden Grove, CA 92643. 

The Colorado Commodore Computer Club's new address is 
11855 Adams St., Northglenn, CO 80233. 

The Naugatuck Valley Commodore User Group has a new mail­
ing address: P.O. Box 622, Waterbury, CT 06720. 

The Redwood Falls Area Computer Exchange can now be reached 
at 717 E. Wyoming St., Redwood Falls, MN 56283. 

The Heartland Users Group's new address is P.O. Box 443, Cape 
Girardeau, MO 63701. 

The Tri·Ci ties Commodore Club has a new address: 802 Kimrod 
Dr., Johnson City, TN 37601. 

The Old Hickory Commodore Users Group can now be reached 
at 542 Lambuth Blvd., Jackson, TN 38301. 

Billy Schultz of McKinney, Texas is interested in starting a Com­
modore user group. He can be reached at 2808 Colonial Ct., McKinney, 
TX 75069. 
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AtAUA:\IA 
The Byte Bunth . 31 8 r~nyman Sl., Evergtftn , AL 

36401 
Commodore U. t r Group, RI . 2, Bo~ 105, Smiths, 

AL 36877 

M~t Su Commodore 64 Club Int" Bo~ 1208. 
Palmer. AK 99645 

ARIZON ,\ 
Ph~nb AriloM Commodore Club, P.O. Box 

34905. !>h(ICni~. AZ 85067 

ARKANSAS 
Commodore Informallon Atlodallon. P.O. Bo~ 

1755. Conway. AR 72032 

C"llrOItNIA 
C.P.U. Commodore Ule n Group. 27202 

Corrubion, Mission Viejo, CA 92692 
Point MU8u UH r. Auocbllon. P.O. Box 42360. 

Point MU8'" CA 93042 
Commodore Sy. tem, UHr Nrlwork, P.O. Box 

261. Lompoc, CA 93438 

II DIU])" 
Welak~ Commodore UHrI Group. P.O. Box 909. 

Welaka. Fl 32093 
Northwell Florida Commodore U.e r Group, 

P.O. Box 15565. Penllaw la . Fl32514 
F~lbmer~·. Club Compu·Mlni~. 2149 Watkins 

Rd. S.E., P~lm B.o y. FL 32'Xl7 

1I11~OIS 

The Softwu~ Link, 763 Stcwnt Me .. Elgin. lL 
60120 

The 64 Smnrguboud, 51 Thomhlll Dr .• Danville. 
lL 61832 

INmANA 
Kosciulko Commodore U.er'1 Croup, 1721 S. 

u1ta St . Wa rsa w. IN 46580 
Rithmond Aru Commodore Ule., Group. P.O. 

Box 1332. Richmond, IN 47375 

lOW" 
Plymouth County Commodore Ulen Group, 300 

'Third Ave. SE, Lrmars, lA 51031 

Newton Aru CommodoTe Club, Larry Wilson, 
112 Brookside, Newton, KS 6711 4 

:\1,\SS ,\( IIUSI TTS 
Commodore U. en Group of Cape Cod, P.O. Box 

1490. Cotuit, MA 02635 
Muuehuu tll fle t tTonle Modem Opuaton 

(MEMO). P.O. Box 3336, Fall River, MA 02722· 
3336 

:\IKIII"AN 
Downriver Commodorf Group, P.O. Box 1277, 

Southgate, MI 48 195 
Wuhlen lw Co mmodort Uu n Group, 4490 

Oakengates Dr., YpsllanH, MI 48197 
Central Michl8an Commodore Uten Group. 

5600 N. Bolllnger Rd .. V" taburg, Ml 4889 1 



Elk Rapids Commodore Users Club, 6697 E.

Harbor Dr., Elk Rapids, Ml 49629

Northern Michigan Commodore Club, P.O. Box

3066, Gaylord, Ml 49735

U. P. Computer Users Group, P.O. Box 508,

Ishpeming, Ml 49849

MINNI.SOIA

Commodore User Learning Exchange, 718 N.

First Ave. E., Duluth, MN 55805

MISSOURI

Forefront C-12B National Users Group, P.O. Bo*

21836, Si. Louis, MO 63109

NLKKASKA

International Commodore Language Interest

Group, 1812 North 1H Fremont, NE 68025

NI:W HAMPSIHRI-

Commodore Users Group. R.D. 9, Bos 307,

Concord, NH 03301

NEW YORK

Commodore Computer Game Pros of NY, 4263

Carpenlei Ave., Bronx, NY 10466

For Your Computer Only. 35 Belleview Ave.,

Ossinlng, NY 10562

Commodore Long Island Club, 2949 Roibury Ct..

Oceansido, NY 11572

Frontier Commodore Users. KID »1. Box 352A.

Chazy, NY 12921

The Shadows Commodore 64 Users Group, 10

Boylsion St., Oneonta, NY 13820

Dayton Area Commodore Users Group. 679

Murray Hill Drive, Xenia, OH 453B5

OKLAHOMA

Coweta-Commodorc Users Group, Box 8204,

Cowfta, OK 74429

Osage/Kay Commodnre User's Group

(OKCUM), 300 Wnodbury Rd., Poncfl City, OK
74601

I'liNNSYlVANIA

Susquehanna Valley User Group, RD ~5. Box

145, Danville, PA 17821

ABC C-64 Chips Commodore Users Group, 3159

Middletown Rd.H BelhlehemH PA 13017

ti;nni-:ss[-t

Clcvclind Commodore User Croup, 2413 Hick

ory Dr. NW, Cleveland. TN 37311

n:\.\s

Commodore Users Club, 5309 Strickland, The

Colony, TX 75056

Klein Commodore Users Group, 7627 Litchfield

Ln., Spring, TX 77379

WASHINGTON

Commodore Belllneham User* Group (CBUG),

P.O. Bon 2756, Bellingham, WA 9B227

WISCONSIN

Club 84, P,O, Bo* 72, Caledonia, Wl 53108

Outside the U.S.

AUSTKAI IA

Cairns Commodore Users Group, P.O. Box 7,

liarlvitle, Cairns, Queensland 4870, Australia

BERMUDA

Commodore Computer Club of Bermuda, P.O.

Box HM 2093. Hamilton 5, Bermuda

URA/IL

Brasllian Club of VIC-30, Flavio Joao Piageniini,

Rua Heltor de Moraes, 856-Pacaembu, Sao

Paulo, Brazil 01237

CANADA

Powell River Commodore User Group
(P.R.C.U.G.), 5562 Willow St., Powell River,

B.C., Canada

Mkrocom 64, 110 St. Louis St., Himouski, Quebec
G5L SP7

INDIA

Commodore Users Group, c/o S. Ram Gopal, 1 B,

19th 'D' Main Rd., Rajajinagar First Block,

Bangalore 560 010, India

Zama/Atsugi Commodore Users Group, 500th.

Ml, Gp. Box 45, APO, San Francisco, CA 96343-

0091

POLAND

Stefan Kssecki or Elizbieta Kossecka, 02-757

Wars2awa, ul. Burgaska 3/24/1, Poland

Andrzej Wiechowski, ul. Lokielka 47/38, 31-279

Krakow, Poland

Waller Sulimicrski, ul. Olimpijska 56, 02-636

Warsaw, Poland

SPAIN

Costa BUnca Computer ClubH cfa Ed Kelly,

Montebello 25. La Nucia-AJicante, Spain

SWEDF-N

Swedish Esoleric Society Avec Modem, Lars B.

Lundin, Paikgatan 16 3tr., S-112 3D Stockholm,

Sweden

WEST INDIES

Caribbean Commodore Computer Club, Jim

Lynch, P.O. Box 318, St. Johns, Antigua, West

Indies

To Our Readers;

COMPUTE! Publications is a part of the ABC Consumer Magazines group of ABC

Publishing, Inc. and recently we consolidated many of our operations and moved

our Customer Service Department to the New York ABC headauarters. If you
have any questions regarding back issues, disk orders, book orders, or how to

place an order, call toll free 1-600-346-6767. New York residents should call

212-887-8525.

If you want to order a subscription to compute!, computed gazette, computed

GAZETTE DISK, or the COMPUTE! disk, call 1-800-247-5470 or in Iowa call

1-800-532-1272.

Our Editorial Offices remain in Greensboro, North Carolina. If you wish to submit an

article for publication, write us at COMPUTE! Publications, Inc., P.O. Box 5406,

Greensboro, NC 27403.

We thank you for your interest and continued support of COMPUTE! Publications.
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Golden Oldies, Volume 1
Golden Oldies is a slice of computer his

tory on a disk, containing four classic

computer software games—the first all-

text computer adventure game, Adven

ture; the self-replicating world-within-

a-world. Life; the original arcade game.

Pong, and the famous simulated com

puter psychiatrist, Eliza.

It's only fair to state immediately

what these programs are not. They in

no way can be compared with the com

puter software available today; in fact,

as one experienced computer program

mer and writer points out, these pro

grams represent early, crude attempts

at programming before programming

was done well. They also show all of

the limitations of computer hardware

just 10 to 15 years ago. Don't expect the

advanced graphics and sound features

and the other bells and whistles you've

come to expect on the Commodore 64

and 128.

On the other hand. Golden Oldies is

a fascinating look at just how far com

puter software has come. For anyone

interested In the roots of personal com

puting, these four programs each repre

sent a distinctly different cornerstone of

today's software. Adventure was the

precursor to all of the computer fantasy

and adventure games. Eliza has been

hailed as a program important in the

early thinking about artificial intelli

gence, even though its author viewed it

as a joke. Life is, in many ways, the

forerunner of today's sophisticated

computer simulation and modeling

programs. And Pong spawned the en

tire arcade computer game industry.

Though the programs are seriously dat

ed by today's standards, remember that

each one was a pioneering effort in its

time.

These programs are recreated here

in a form faithful to the original. For ex

ample, this is the authentic version of

Adventure endorsed by its creators. Will

Crowther and Don Woods, who origi

nally developed the game on a main

frame computer in the early days of

"hacking," or computer programming.

The version of Pong included on the

disk is actually a recreation of the origi

nal game by Al Alcorn, who first devel

oped Pong for Nolan Bushnell's then-

fledgling company, Atari. There's also
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an alternate version included with a

few more features.

The Golden Oldies package is en

hanced by its manual, a 42-page book

let that engagingly recreates the

historical context, samples of play, and

related information. Excerpts from such

recent books as Tracy Kidder's Pulitzer

Prize-winning The Soul of a New Ma

chine, Steven Levy's Hackers, Scott

Cohen's Zap, The Rise and Fall of Atari,

and William Poundstone's The Recur

sive Universe ail help to set the stage as

you use the programs.

For those unfamiliar with each of

the programs, here's a brief explanation

of what they're about:

Adventure is an all-text game in

which you explore the mysteries of Co

lossal Cave, gathering treasure and

avoiding the many dangers of this sub

terranean world. Don't expect the kind

of full-sentence interaction you may

have come to expect from recent text

adventures. Adventure understands

one- or two-word commands, and only

the first five letters of each word. Still,

the game itself is fun, if limited in

scope.

Pong (from Ping-Pong) is the origi

nal computer table tennis game, in

which you control an onscreen paddle

that bounces the ball, a white blip on

the screen, back and forth. You can play

against the computer, or two people can

play against each other.

Eliza, first developed by computer

scientist Joseph Weizenbaum to mimic

Rogerian psychotherapy, has been tak

en seriously by many people as an early

example of artificial intelligence. It's

really just a very clever program that

appears to understand your questions

and statements, leading you gently

through an exploration of your feelings.

Weizenbaum was reportedly quite sur

prised when people began calling Eliza

an example of machine intelligence. He

meant it more as a joke than a serious

endeavor. It can be a lot of fun to play

with, but remember that it's a game.

There are other implementations of

Eliza, some more complete than others.

This version is supposed to be a faithful

recreation of Weizenbaum's original.

Life is a computer simulation that

was originally developed by British

mathematician John Conway, and then

popularized by science writer Martin

Gardner in the October 1970 issue of

Scientific American. The game of Life is

played on a grid field, where succes

sions of small screen symbols—called

generations of cells—live out their lives

according to a set of arbitral-}' physical

laws. Depending on the rules, the indi

vidual cells live and prosper, die and

make way for new cells, mutate into

different forms, and so on. It's a com

plete world or universe in microcosm,

and has fascinated many computer us

ers since its introduction on mainframe

computers (and later on microcomput

ers). You really have to experience Life

to understand it, and once hooked on

its complexities, you may find it fas

cinating.

Golden Oldies is a trip into the past

for a look at where personal computing

started. And despite the limitations of

the programs, it's a nostalgic and enter

taining joumey.

—Selby Bateman

Software Country

9713 Santa Monica Blvd.

#202

Beverly Hills, CA 90210

Electronic Arts (distributors)

1820 Gateway Dr.

San Matco, CA 94404

S29.95

RADARBASIC 50K
RADARBAS1C 50K is a handy utility

program offered on a plug-in cartridge

for the Commodore 64. It's a product of

Radarsoft, a Dutch software company

that's fairly new in this country.

As the title implies, RADARBASIC

50K gives you 50K (51,199 bytes) of free

RAM, all of which is available for

BASIC programs. This is 12K more

RAM than is normally available with

the Commodore 64, and there's no con

flict with your old BASIC programs.

They may not take advantage of the ad

ditional memory, but they'll all work as

usual with one minor exception: Since

the 12K area added to BASIC RAM

starts at 40960 and extends to 53247

(SA000 and SCFFF in hex), any BASIC

program that uses this area to PEEK or

POKE memory, or for a machine Ian-

Golden Oldies, Volume 1 
Go/den Oldies is a slice of computer his­
tory on a disk, containing fou r classic 
computer software games-the first all­
lexl computer adventure game, Adven­
tllre; the self-replicating world-within­
a-world, Ufe; the original arcade game, 
POllg, and the fam ous simulated com­
puter psychiatrist, Eliza. 

It 's only fair to slate immediately 
what these programs are /lOt. They in 
no way can be- compa red with the com­
puter software available today; in fact, 
as one experienced computer program­
mer and writer points out, these pro­
grams rcpres('nt ea rly, crude attempts 
at programming before programming 
was done well. They also show all of 
the limitations of computer hardware 
just 10 to 15 years ago. Don't expect the 
advanced graphics and sound features 
and the other bells and whistles you've 
come to expect on the Commodore 64 
and 128. 

On the ot her hand, Golden Oldies is 
a fascinating look at just how far com­
puter software has come. For anyone 
interested in the roots of personal com­
puting, these four programs each repre­
sent a distinctly different cornerstone of 
today's software. Adventure was the 
precursor to all of the computer fantasy 
and adventure games. Eliza has been 
hail ed as a program important in the 
early thinking about artificial intelli­
gence, even though its author viewed it 
as a joke. Life is, in many ways, the 
forerunner of today's sophist icated 
computer simulation and modeling 
programs. And POliS spawned the en­
tire arcade co mputer game indu stry. 
Though the programs are seriously dat­
ed by today's standards, remember that 
each one was a pioneering effort in its 
time. 

These programs are recreated here 
in a form faithful to the original. For ex­
ample, this is the authentic version of 
Ailvelllllre endorsed by its creators, Will 
Crowther and Don Woods, who origi­
na!ly developed the game on a main­
frame computer in the early days of 
" hacking," or computer programming. 
The version of POliS included on the 
disk is actually a recreation of the origi­
nal game by Al Alcorn, who first devel­
oped POllg for Nolan Bushnell's then­
fledgling company, Atari. There's also 
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an alternate version included with a 
few more features. 

The Golden Oldies package is en­
hanced by its manual, a U-page book­
let that engagingly recreates the 
historical context, samples of play, and 
related information. Excerpts from such 
recent books as Tracy Kidder's Pulitzer 
Prize-winning The Soul of II New Ma­
ch;/II.' , S teven Levy's Hackers, Scott 
Cohen's Zap, Tire Rise and Fall of Atari, 
and Willi,lm Poundstone's The Recur­
sive Universe all help to sellhe stage as 
you use the programs. 

For those unfamiliar with each of 
the programs, here's a brief explanation 
of what they're about: 

Advl'ntrlTt is an all-text game in 
which you explore the mysteries of Co­
lossal Cave, gathering trea sure and 
avoiding the many dangers of this sub­
terranean world. Don't expect the kind 
of full- sentence interaction you may 
have come to expect from recent text 
adven tures. Adventure understand s 
one- or two-word commands, and only 
the first five letters of each word. Still, 
the game itself is fun, if limited in 
scope. 

Pons (from Pins·PolIg) is the origi­
nal co mputer table tenn is game, in 
which you control an onscreen paddle 
that bounces the ball, a white blip on 
the screen, back and forth. You can play 
against the computer, or two people can 
play against each other. 

Eliza, first developed by computer 
scientist Joseph Weizenbaum to mimic 
Rogerla n psychotherapy, has been tak­
en seriously by many people as an early 
example of artificial intelligence. It' s 
really just a very clever program that 
appears to understand your questions 
and statements, leading you gently 
through an exploration of your feelings. 
Weizenbaum was reportedly quite sur­
prised when people began calling Eliza 
an example of machine intelligence. He 
meant it more as a joke than a serious 
endeavor. It ca n be a lot of fun to play 
with, but remember that it's a game. 
There are other implementations of 
Eliza, some more complete than others. 
This version is supposed to be a faithful 
recreation of Weizenbaum's original. 

Lift is a computer simulation that 
was originally developed by British 

mathematician John Conway, and then 
popularized by science writer Martin 
Gardner in the October 1970 issue of 
Scieu tific Americall . The game of Life is 
played on a grid field, where succes­
sions of small screen symbols-called 
Stlleratiolls of cells-live out their lives 
according to a set of arbitrary physical 
laws. Depending on the rules, the indi­
vidual cells live and prosper, die and 
make way fo r new cells, mutate into 
d ifferent forms, and so on. It's a com· 
plete world or universe in microcosm, 
and has fascinated many computer us­
ers since its introduction on mainframe 
computers (and later on microcomput­
ers). You really have to experience Life 
to understand it, and once hooked on 
its complexities, you may find it fa s­
cinating. 

Goldell Oldies is a trip into the past 
for a look at where personal computing 
started. And despite the limitations of 
the programs, it's a nostalgic and enter­
taining joumey. 

-Selby Batelllall 
Softwa re COJ/ llt ry 
9713 Sa llta MOllica Blvd. 
#202 
Btverly Hills, CA 90210 

Electro/l;e Arts (distributors) 
1820 Gatcrvay Dr. 
Sail Mateo, CA 94404 
$29.95 

RADARBASIC SOK 
RADARBASIC 5DK is a handy util ity 
program offered on a plug-in cartridge 
for the Commodore 64. It's a product of 
Rada rsoft, a Dutch software company 
that's fairly new in this country. 

As the title implies, RADARBASIC 
SOK gives you SDK (51,199 bytes) of free 
RAM, all of which is available for 
BASIC programs. This is 12K more 
RAM than is normally available with 
the Commodore 64, and there's no con­
flict with your old BAS[C programs. 
They may not rake advantage of the ad­
ditional memory, but they'll all work as 
usual with one minor exceplion: Since 
the 12K area added to BASIC RAM 
starts at 40960 and extends to 53247 
(SAOOO and SCFFF in hex), any BASIC 
program that uses this area to PEEK or 
POKE memory, or for a machine lan-



guage routine, will not work properly.

It's not necessary to unplug the car

tridge if you do have a program that

uses this area. Merely type in a shifted

K {for Kill) and press RETURN. The

computer is reset to its conventional

status and you can load and run your

program as usual.

Perhaps the most interesting thing

about this program is the commands it

adds to the standard Commodore oper

ating system to easily access disk and

tape drives. Similar in some ways to

other disk wedge programs, I found the

ease of use, versatility, and logic of

these new commands to be better than

any other disk enhancement program

I've used. All the commands are en

tered by pressing a single shifted key

and RETURN. Never has it been so

easy to perform all the functions that

are necessary to access your disk drive.

People who use two drives will greatly

appreciate the way you can switch from

one to the other. The program starts

with device #8 as the default device. It

you have a second drive, just type #9

(or whatever device number it's set for)

and it becomes the new default device,

accessible by all the single key com

mands. Typing #8 and pressing RE

TURN takes you back.

Cassette users will also be interest

ed in this program. Type #1 and then

press RETURN and the cassette is now

the default device with all the single

key commands available (except those

that only relate to a disk drive). And

there's another option for the cassette

user. Set the device to #2 and you can

SAVE and LOAD at ten times normal

speed. That's about as fast as your disk

drive and it worked reliably every time

I tried it. You must remember though

that programs saved this way cannot be

loaded without use of the cartridge.

Two other commands are avail

able. SH1FT-R lets you renumber a

BASIC program, selecting a new start

ing line number and increment value.

SHIFT-C followed by a number be

tween 1 and 16 immediately changes

the screen and border color—'much

faster than the usual POKEing method.

RADARBASIC 50K is a handy utili

ty package. It provides additional RAM

for BASIC, convenient commands, and

it's not necessary to unplug the car

tridge to run other programs. The car

tridge also works well in 64 mode on

the Commodore 128. The brief instruc

tion manual is not as clearly written as

it should be, but operation is so easy to

understand that no one will have any

difficulties using the program.

—Howard Parries
Radarsoft

Adam, Cobh, & King, Inc.

655 John Mtiir Dr. E4U

San Francisco, CA 94132

$37.50

Lords of Conquest
This is a classic strategy game for the

Commodore 64 in which the player's

ultimate goal is territorial supremacy.

It's a game of maps, invasions, and de

fense—and it has a large number of op

tions. Up to four players may compete,

or you can play against your computer.

As in Risk or the Japanese game Go,

board games similar in concept to Lords

of Conquest, players take rums selecting

territories on the map. Some of these

are important because of their location,

others because of their wealth in natu

ral resources.

Action takes place in yearly cycles

consisting of several phases: develop

ment, production, trading, shipment,

and conquest. During each phase, each

player must make important decisions:

Should you move your stockpile of re

sources to a new territory, better pro

tected from an attack? Or should you

use your wealth to develop a weapon or

establish a new city?

The first phase to be considered in

each year—after the first year—is de

velopment. You can invest your wealth

in developing weapons or in building a

new city. Often the choice is a difficult

one: Is one of your neighbors preparing

for an invasion? Will you gain more in

the long run by developing a new city

rather than a new weapon?

Next, in a multiplayer game,

you're faced with deciding whether to

trade resources with other players. Of

course, you may threaten, reason,

bribe, or deceive your opponents in at

tempts to gain your own advantage.

The computer doesn't intervene in this

phase—all trades are made verbally be

tween players. Once a deal has been

struck, you relay the results to your 64.

Following the trade phase, you de

cide whether to move your stockpile of

wealth or transfer some of your forces

to a more strategic location.

Finally, you enter the conquest

phase. This is where the real action in

Lords of Conquest occurs. It's your

chance to launch a relentless attack on a

neighboring territory. If you've plotted

your moves correctly, you could gain a

strategic victory. A wrong move could

tip your hand prematurely.

Lords of Conquest is a highly in

volved scenario with many levels of

complexity so that each game, whether

against friends or the computer, is

bound to have a different outcome. You

may choose to play on any of the 20

maps included, or, once familiar with

the rules, you may create your own

map.

This is a highly enjoyable game,

The designers have made it easy to use

and easy to play. You'll find yourself

very quickly concentrating on your

BACKUP PROTECTED

SOFTWARE FAST.

From the team who brought you

COPY II PLUS (Apple), Copy II PC
(IBM) and COPY II MAC (Macin

tosh) comes a revolutionary new
copy program for the Commodore

64 and 128 computers.

• Copies many protected

programs—automatically. (We

update Copy II 64/128 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.

• 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, 8-5:30

(West Coast time) with your $$ 3

in hand. Or send a check

for S39.95 U.S. plus $3 s/h, $8
overseas.

$39.95

Central Point Software, Inc.
9700 S.W. Capitol Hwy. It 100

Portland, OR 97219

CerUndfbint
Software

** jMT till 111 \ttii

Backup utilities also available for the IBM, Apple II, Macintosh and Atari ST.

This protfuc? is provided for Iho purposa ofo"st>!tng you to make archival capias only.
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It's not necessary to unplug the car- you're faced with deciding whether to 
lodge if you do have a program that This is a classic strategy game for the trade resources with other players. Of 
uses this area. Merely type in a shifted Commodore 64 in which the player's cou rse, you may th reaten, reason, 
K (for Kill) and press RETURN. The ultimate goal is territorial supremacy. bribe, or deceive you r opponents in at· 
computer is reset to its conventional It's a game of maps, invasions, and de- tempts to gain your own advantage. 
status and you can load and run your fense-and it has a large number of op- The computer doesn't intervene in this 
program as usual. lions. Up to four players may compete, phase-all trades are made verbally be-

Perhaps the most interesting thing or you can play against your compuler. tween players. Once a deal has been 
about this program is the commands it As in Risk or the Japanese game Go, struck, you relay the results to your 64. 
adds to the standard Commodore oper- board games similar in concept to Lords Following the trade phase, you de­
ating system to easily I1ccess disk and a/Couquest, players take turns selecting cide whether to move your stockpile of 
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other disk wedge programs, I found the arc important because of their location, to a more strategic location. 
ease of use, versatility, and logic of others because of their wealth in natu - Finally, you ente r the conquest 
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I've used. All the commands are en- consisting of several phases: develop- chance to launch a relentless attack on a 
tered by pressing a single shifted key men\, production, trading. shipment, neighboring territory. If you've plotted 
and RETURN. Never has it been so and conquest. During each phase, each your moves correctly, you could gain a 
easy to perform all the functions that player must make important decisions: strategic victory. A wrong move cou ld 
are necessary to access your disk drive. Should you move your stockpile of re- tip your ha nd prematurely. 
People who use two drives will greatly sources to a new territory, better pro- Lords 0/ Couquest is a highly in­
appreciate the way you can switch (rom tected from an attack? Or should you volved scenario with many levels of 
one to the other. The program starts use your wealth to develop a weapon or complexity so that each game, whether 
with device #8 as the default device. If establish a new city? against friends o r the computer, is 
you have a second drive, just type #9 The first phase to be considered in bound to have a different outcome. You 
(or whatever device number it's set for) each year-after the firsl year-is de- may choose 10 play on any o( the 20 
and It becomes the new default device, velopmcnt. You can invest your wealth maps included, or, once familiar with 
accessible by all the single key com- in developing wcapons or in building a the rules, you may create your own 
mands. Typing #8 and pressing RE· new city. Often the choice is a d ifficult map. 
TURN takes you back. one: Is one of your neighbors preparing This is a highly enjoyablc game. 

Cassette users will also be interest- (or an invasion? Will you gain more in The designers have made it easy to use 
ed in this program. Type # 1 and then the long run by developing a new city and easy to play. You' ll find yourself 
press RETURN and the cassette is now rather than a new weapon? ve ry qu ickly concentrat ing on your 
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key commands available (except those 
that only relate to a disk drive). And 
there's another option for the cassette 
user. Set the device to #2 and you can 
SAVE and LOAD at ten times normal 
speed. That's about as fa st as your disk 
drive and it worked reliably every time 
I tried it. You must remember though 
that programs saved this h'ay cannot be 
loaded without usc of the cartridge. 

Two other commllnds are avail­
.. ble. SHIFT-R lets you renumber a 
BASIC program, selecting a new start· 
ing line number and increment value. 
SHIFT-C followed by a number be­
tween 1 and 16 immediately ch .. nges 
the sc reen and border color-much 
faster than the usual POKEing method. 

RADARBASIC SDK is a handy utili­
ty package. It provides additional RAM 
for BASIC, convenient commands, and 
it's not necessary to unplug the car­
tridge to run other programs. The car­
tridge also works well in 64 mode on 
the Commodore 128. The brief instruc­
tion manual is not as clearly written as 
it shou ld be, but operation is so easy to 
understand that no one will have any 
d ifficulties using the progr .. m. 

-HOWllrd PllnttS 
RadafSo/t 
Adllm, Cobb, & KillE, Inc. 
655 Jo lIn Muir Dr. E411 
Sa u Fra llcisco, CA 94 J32 
$37.50 
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strategy and not on how to communi

cate with the program. Playing time is

usually less than three hours, and a

"save game" option is available.

Success in this game requires care

ful strategy and an ability to play offen

sively and defensively. Make the right

moves, and you'll be hailed as the reign

ing Lord of Conquest.

—George Miller

Electronic Arts

1820 Gateway Dr.

San Mateo, CA 94404

$32.95

Garry Kitchen's GameMaker
For those of us still using programming

incompetence as an excuse for not cre

ating our own computer games, Activi-

sion's GameMaker comes as a rude

shock. QatneMtker is a thorough, com

plete package that makes it relatively

easy to design arcade games that actu

ally work. Game design is still no pic

nic, but spending the time needed to

understand GameMaker will put the

burden on the creative rather than the

mechanical side of creating quality

games. We can no longer hide behind

incompetence.

GameMaker consists of five sepa

rate modules: ScencMaker, Sprite-

Maker, SoundMaker, MusicMaker, and

the Editor. You use the first four to cre

ate the graphics and sound features of

your design, then combine them into a

working game by using the Editor.

Once satisfied that your game is a good

one, you can save it to disk and play it,

give it away, or sell it. The finished

game runs independent of the original

program.

All you need to design a game is a

joystick; you don't have to type any

thing. In each module, you use the joy

stick to move from feature to feature,

name to name, even number to num

ber. Even the program commands are

selected by joystick from a Command

Window; lines with more than one in

struction still use only the joystick.

Those without joysticks can use the

function keys and the space bar instead.

SceneMaker allows you to design

the backdrops against which your game

moves, it is in effect a paint program,

with a wide choice of colors and such

commands as Draw, Circle, Line, Box,

Fill, Zoom, Copy, View, Move, and

Erase. Anyone familiar with paint pro

grams will recogni/.e that this list allows

considerable flexibility in creating a pic

ture. In fact, CameMaker's individual

modules are all thorough and flexible.

With SpriteMaker, you create the

sprites that will move across the scene.

Once again, everything is done with the

joystick. You simply draw the sprite as

you want it, then, if you wish, combine
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it with other sprites, or with other

frames of the same sprite, to animate it.

For example, you might use four sprites

to create a horse, then give each of the

four six separate moving "frames". Your

horse will then run across the screen, or

buck up and down. The animation is as

sophisticated as you make it.

SoundMaker creates sound effects.

The SoundMaker screen resembles a

"sound board" found in a recording

studio, with knobs and sliders and

gauges. The master controls are Repeat,

Equalizer, Volume, Speed, and Frame

(complex sounds can consist of several

linked frames). Sound controls include

Wave (noise, square, sawtooth, or trian

gle). Attack, Decay, Sustain, Release,

Frequency, Speed, Pulse, Duration, and

Tie. You use the joystick to create the

sound, listen to it, modify it, and save it

to disk.

Since most arcade games contain

music, GameMaker includes a Music-

Maker module. The MusicMaker screen

includes a keyboard, a staff, selectors

for notes, channels, and instruments,

and a music sheet. Those familiar with

music programs on the Commodore 64

will find this module, like all the mod

ules in GameMaker, quite sophisticated

and versatile.

To ease you into creating your own

games from scratch, GameMaker in

cludes several samples for each mod

ule. There are plenty of precreated

scenes, sprites, sounds, and tunes on

the GameMaker library disk, which you

can load and examine, change, or copy.

These not only save time, but also help

you learn how to use the features of the

individual modules. By loading a sound

effect into SoundMaker, for example,

then twisting the knobs and moving the

sliders, you can figure out quite easily

what each command does. If you wish,

you can create entire games by mixing

the sprites, sound, music, and scenes al

ready provided.

Once you have a scene, the sprites,

the sounds, and the music ready to go,

you put them all together using the Edi

tor. The Editor provides the program

ming language itself, and is the hardest

module for nonprogrammers to use.

Once again, though, GameMaker helps

out. The manual contains a run-

through of the various commands and a

tutorial to get you started. Furthermore,

the library disk includes several prede

signed games [Pitfall and Megamania

among them) that you can load into the

Editor and examine. How does Pitfall

Harry grab the rope and jump over the

pond? How does the score change?

Simply load it into the Editor and find

the appropriate line in the program.

The heart of the manual is the Ad

vanced Game Design section. Here

Garry Kitchen, GamcMaker's creator,

explains what to keep in mind when

designing a game. Here too are listed all

the commands possible in the Game-

Maker modules, including explanations

of the numerous commands in the Edi

tor. To create truly excellent games, you

will need to master much of this sec

tion, and doing so is not easy. But you

need not master them all at once, and

you can work on individual commands

as you create your design.

If you get good enough, and you

create an arcade game that you feel the

world will want to play, Activision will

welcome it as an entry in the Game

Maker design contest. The winner re

ceives $5000, a paid visit to Activision,

and, most importantly, Activision will

publish the game. If you've always felt

able to design a great game, but never

had the programming skill to attempt it,

GameMaker is for you. Like any good

game, writing it is not easy, but once

you've done so, the rewards are endless.

—Neil Randall

Activision, Inc.

2350 Bayshore Frontage Road

Mountain View, CA 94043

$39.95

To receive

additional

information from

advertisers in

this issue, use

the handy reader

service cards in

the back of
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strategy and not on how to communi­
cate with the program. Playing time is 
usually less than three hours, and a 
"save game" option is available. 

Success in this game requires care· 
ful strategy and an ability to play offen · 
sively and defenSively. Make the right 
moves, and you'll be hailed as the reign­
ing Lord of Conquest. 

Electronic Arts 
1820 Gateway Dr. 
San Mllleo, CA 94404 
$32.95 

-George Miller 

ming language itself, and is the hardest 
module fo r non programmers to use. 
Once again, though, GameMllker helps 
out. The manual con tain s a run­
through of the various commands and a 
tutorial to get you started. Furthermore, 
the library disk includes several prede­
signed games (Pitfllll and Mtgamall ia 
among them) that you can load into the 
Editor and examine. How does Pitfall 
Harry grab the rope and jump over the 
pond? How does the sco re change? 
Simply load it into the Editor and find 
the nppropriate line in the program. 

Garry Kitchen's GameMaker 
The heart of the manual is the Ad­

vanced Gilme Design section. Here 
Garry Kitchen , Gam t Maker's creator, 
explains what to keep in mind when 
designing a game. Here too are listed all 
the commilnds possible in the Galllt­
Maker modules, including explanations 
of the numerous commands in the Edi­
tor. To create truly excellent games, you 
will need to master much of this sec­
tion, and doing so is not easy. But you 
need not master them all at once, and 
you can work on individual commands 
as you create your design. 

For those of us still using programming 
incompetence as an excuse for not crc­
ating our own computer games, Aclivi­
sion's GameMakcr co mes as a rude 
shock. GalllcMakcr Is II thorough. com­
plete package that makes It relatively 
easy to design arcade games Ihilt actu ­
ally work. Game design is still no pic­
nic, but spending the time needed to 
understand GamtMllktr will put the 
burden on the creative rather than the 
mechanical side o f crea ting quality 
games. We ca n no longer hide behind 
incompetence. 

GllmtMaker consists of five sepa­
rate modules: SceneMake r, Sp rit e­
Maker, SoundMaker. MusicMaker, and 
the Editor. You use the first four to crc­
ate the graphics and sou nd fCiltures of 
your deSign. then combine them into a 
workin g game by using the Editor. 
Once satisfied that your game is a good 
one, you can save it to disk and play it, 
give it away, or sell il. The finished 
game runs independent of the original 
program. 

All you need to design a game is a 
joystick; you don't have to type any­
thing. In each module. you usc the joy­
stick to move from feature to feature, 
name to name. even number to num­
ber. Even the program commands arc 
selected by joystick from a Command 
Window; lines with more than one in­
s truct ion still use only the joystick. 
Those without joysticks can use the 
function keys and the space bar instead. 

SceneMaker allows you to design 
the backdrops against which your game 
moves. It is in effect a paint program, 
with a wide choice of colors and such 
commands as Draw, Circle, Line, Box, 
Fill , Zoom, Copy, View, Move, and 
Erase. Anyone familiar with paint pro­
grams will recognize that this list allows 
considerable flexibility in creating a pic­
ture. In fact , GameMaker's individual 
modules are all thorough and nexible. 

With SpriteMaker, you create the 
sprites that will move across the scene. 
Once again, everything is done with the 
joystick. You simply draw the sprite as 
you want it, then, if you wish, combine 
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it with other sprites , or with other 
frames of the same sprite, to animate it. 
For example, you might use four sprites 
to create a horse, then give each of the 
four six separate moving "frames". Your 
horse will then run across the screen, or 
buck up and down. The animation is as 
sophisticated as you make it. 

SoundMaker creates sound effects. 
The SoundMaker screen resembles a 
"sound board" found in a recording 
studio, with knobs and sliders and 
gauges. The master controls are Repeat, 
Equalizer, Volume, Speed, and Frame 
(complex sounds can consist of several 
linked frames). Sound controls include 
Wave (noise, square, sawtooth, or trian­
gle), Attack, Decay, Sustain, Release, 
Frequency, Speed, Pulse, Duration, and 
Tie. You use the joystick to create the 
sound, listen to it, modify it, and sa ve it 
to disk. 

Since most arcade games contain 
music, GamtMaker includes a Music­

If you get good enough, and you 
create an arcade game that you feel the 
world will want to play, Activision will 
welcome it as an entry in the Game­
Mllktr design contest. The winner reo 
ceives $5000, a paid visit to Activision, 
and, most importantly, Activision will 
publish the game. If you've always felt 
able to design a great game, but never 
had the programming skill to attempt it, 
GameMllktr is for you. Like any good 
game, writing it is not easy, but once 
you've done so, the rewards are endless. 

-Ntil Ral/dall 
Maker module. The MusicMaker screen Activisioll , h lC. 
includes a keyboard, a staff, selectors 2350 Bllys/lOre Frolltage Road 
fo r notes. channels, and instruments, MOlm/ain View, CA 94043 
and a music sheet. Those familia r with 539.95 
music programs on the Commodore 64 1----------- ------' 
will find this module, like all the mod-
ules in GamtMaker, quite sophisticated 
and versatile. 

To ease you into creating your own 
games from scratch, GameMaker in ­
cludes several samples for each mod­
ule. The re are plenty of precreated 
scenes, sprites, sounds, and tunes on 
the GameMaktr library disk, which you 
can load and examine, change. or copy. 
These not only save time, but also help 
you learn how to use the features of the 
individual modules. By loading a sound 
effect into SoundMaker, for example, 
then twisting the knobs and moving the 
sliders, you can figure out quite easily 
what each command does. If you wish, 
you can create entire games by mixing 
the sprites, sound, music, and scenes al· 
ready provided. 

Once you have a scene. the sprites, 
the sounds, and the music ready to go, 
you put !hem all together using the Edi-
tor. The Editor provides the program· 

To receive 
additional 

information from 
advertisers in 
this issue, use 

the handy reader 
service cards in 

the back of 
the magazine. 



Giant Printer Sale

10" Comstar Aero 160
$ | 9900 150-170 CPS150170 CPS Sale

Tractor Friclion Printer

Do'Matrix. Impact. Prints Single Sheeis or

Continuous Feed Paper. 10" Carriage

• Prinl buffer

9x9 Dot Matrix. Double Strike

Near Letter Ouolity1. High Resolution. Dot Si I Image

Underlining. Backspacing. Left-Right Margin

- True Low Descenders. Superand Subscript

1 Prints Standard, Block Graphics

• Better than Gemini 1 OX

• Centronics Parallel Interlace

10" Comstar Aero 160

List $499 Sail$199
CO"1

»*■>•

One Year Free

Replacement Warranty

PRINTER CHARACTER FONTS

Impact Doi Matrix

PRINT HEAD

9 Wire (User Replaceable)

Normal (10CPI)

Elite (12 CPI)

Condensed (17 CPI)

Enlarged (5, 6. 8.5 CPI)

Emphosiied

Double Strike (NLQ)

Super and Sub Script

' Wilh "XETEC" Graphic Junior In I • ifon

PRINT SPEED — Bi-dlrocttonal Logic Seeking
SPECIAL FEATURES

10"ComStorl60: 150-170 CPS

PAPER SLEW SPEED

lOLPSot 1/6'Spacing

PRINT BUFFER

Self-Tost

Macro Instruction

Continuous Underline

9 Bit Selectable Interface

Column Scan Bit Image Graphics
Vertical ond Horizontal Tabs

Skip Ouer Perforation

2K
LINE SPACING

PRINT SIZE

10. 12, 17.5. 6. 8.5 CPI

1/6". 1/8" Plus Programmable by n/1 44" or n/7!"

PAPER HANDLING

NUMBER OF COLUMNS

10"ComSiar 160:80, 96. 136

(40. 48. 68 Double Width)

Roll Popor:

Cut Sheet:

Sprocket:

Copies:

10" COMSTAR 160

8.5" to 10" Wide

8" to 10" Wide

3 to 10" Wide

3 Carbonless Sheets

CHARACTER MATRIX RIBBON

9 i 9 Standard, with True Descenders

18x9 Emphasized

18x IB Double Strike

6x6 Block Grophlcs
60 x 72 Low Resolution, Bit Image Graphics

120 x 144 Hi Resolution, Bit Image Graphics

240 x 144 Ultra Hi Resolution. Bit Image Graphics

CHARACTER SETS

96 Standord ASCII, 64 Special, 32 Block Grophic. 96 Downloadable.

88 International Characters

10"CamStar 160 Cartridge S9.95

INTERFACE

Standord Parallel (Centronics Compatible)

DIMENSIONS — In Inches

10" COMSTAR 160

15.36WX 12.6D* 5H

WEIGHT — In pound*

10" COMSTAR 160: 11 lbs.

Parallel Interfaces:

All product data subject to change without notice.

Commodore 64 — $49.95 Apple II, lie, II + - $59.00 Atari - $49.95

Add $10.00 tor shipping, handling and insurance. Illinois residents

please odd 6'/.% Ion. Add $20.00 for CANADA, PUERTO RICO,

HAWAII. ALASKA. APO-FPO orders. Canadian orderi muit be in U.S.

dollar?. WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT

CANADA. Encloss Coshler Chech, Money Order or Personal Check.

Allow N days lor delivery 2lo7 dcys tor phone orders, 1 day express

mail1 Prices A AvailobiIiiy subject lochongewithoul natica.

VISA —MASTERCARD— COD. C.O.O. on phono order! only

We Love Our Customers

22292 N. Pepper Rd.. Barringfon, Illinois 60010

312/382-5244 to order

GianI' Prinl'er Sale 

10" r Aero 160 
150·170 CPS sa'e$19900 150·170 CPS 

10" Comstar Aero 160 
list $499 199 

PRINTER CHARACTEIt FONTS 

Impact Dot Molrl. Normal (10 (PI) Emphollzed 

PAINTHfAD 
flil. (12 CPI) 
Condensed (17 CPI) 
Enlarged (5, 6. 8.5 CPI) 

DOl/ble Strike (NlQ) 
Super and Sub Scripl 

'I Wire (User Replaceable) 

PRINT SPEED - BI·dlrectlonol Logic S •• lclng 

10" ComStor 160; 150·170 CPS 

SPECIAL fEATURES 

Sell .Tell 
Macro Inurucl lon 
Conlinuoul Underll". 

PAPIA SLEW SPUD 8 8il S.leetobl. lnteriace 
Column Scon Sll lmage GraphiCi 

10 lPS 011 / 6" Spacing Verticol and Horizontal Tobs 
PRINT BUFfER Skip O"or Perforolion 

2K LINE SPACING 

:P:,C'N~':-:'C .. :,:---------------------- 1/ 6", 1/ 8" Plus Programmable by n / H~" or n172" 

PAPER HANDLING 
10. 12. 17 .5.6, 8.S ePI 

10" COMSTAR 160 
N_C",MC'_'_':-O_'CC, O:-'"::-MCN, '-C:-________________ Roll Pop.r ; 8. $" '0 10" Wide 
:- Cu l She lll : 8" 10 10" Wide 
10" ComSlor 160; 80. 96. 136 Sprockel; 3" 10 10" Wide 

(:'::O':· ~":·C"=D':':"::b:'::,::W':':dC'h:I'------------------ ,:,::,,,'::':',.' :-__ O':C:,:,OOO:o: ':,:,:,:'h:,:,:':' ____________ _ 
C, "-CAC' _A_CT, '_'-CM_A_' ,' c' x __ 'C ____ c-________________________ :.'"'"B"OCN~-cccc---c-_cccc_-------------------------
9 ~ 9 Standard . wilh True Descend("s 10" ComSlor 160 Cortridge $9.95 
18 ~ 9 Emph05ized 
18.18 Double Strike INTIER'ACE' 
6.6 Block Grophlcs Stondord Parallel (Centron ics Compotl ble) 
60. 7'2 low Re50lut lon. Bil imogll Grophlcs 
1'20 ~ 144 HI Relolullon . Bil imoge Grophics DIMENStONS In Inthe. 
240 . 144 Ultro Hi Resolution . Bit Image Grophlcs 10" COMSTAR 160 

CHAAACTEAS[fS O"C·C":w::xCC':'C·':DC,::':"OO-----------------------------------
,C,',C'-,o-d',-,CdCAC,cCC,C,.C,-,C,',-,-,,','I.''':C'C,-,C,':-:G',-,-,hC,',-. 90,CCD-'-w-oC'~-dC,CbC,.-.--- WEIGHT In pound. 

BB Interno tionol ChoroClera 10" COMSTAR 160: 11 Ibs. 

All p roduct dolo subiect to chonge w ithou t nOlice. 

Parallel Interlaces: Commodore 64 - $49.95 Apple II, lIe, II + - $59.00 Atari - $49.915 

Add $10.00 ler . hipp lng. handling and IMuronc •. Ililnol • ••• id. nt. 
pl.o •• odd 6'/. % tOK. Add S:l1l.00 lor CANADA. PUERTO RICO. 
HAWAII , ALASKA. APO·FPO o.d . ... Canadian ord . .. mutl be In U.S. 
dollo .. . WE DO NOT eXPORT TO OTHER COUNTRIES. EXCEPT 
CA NADA. Enclo •• Co.hl., Check. Mon.y O,d .. 0' P ... onol Ch.ck. 
Allow 1. day. 101 d.U~.ry . 2 10 7 day. 10' phon. o.d .... I doy • • pr . .. 
moil I Pdc • • " Iwoiloblllly oubj.cI 10 chong. wlll\oul nollc • . 
VISA _ MASTER CARD _ C.O.D. C.O.D. on pl\on. ord ... only 

PROTECTO 
W e Love Our Customers 

2229'2 N. Peppor Rd ., 80rrin910n. Ill inois 60010 

312/382-5244 to order 



COMMODORE 64

COMPUTER
(Order Now)

S139's
•C128 Disks 79'ea.1

• Paperbock Writer 64 «9.

* 13" Color Monitor $139.95

COMMODORE 64

SYSTEM SALE

Commodore 64
Plus $30.00 S&H

Com. 1541

Disk Drive

13" Color

Monitor $457

Cl 28 Commodore

Computer &

1571 Disk Drive

$49900
* Voice Synthesizer $39.95

•12" Monitor $79.9S

CALL BEFORE YOU ORDER SPECIAL SOFTWARE COUPON PRICES MA Y BE L0 WER

COMMODORE t>a COMPUTER S139.95

You pay only $139.95 when you order the

powerful B*K COMMODORE 6a COMPUTER! LESS

tho value of n-u SPECIAL SOFTWARE DISCOUNT

COUPON we pock with your computer that allows

you to 5AVE OVER SI50 oil software sale prlce»l I

With only StOO oi savings applied, your nei

computer coil I) S39.95!!

* CtlS DOUBLE SIDED DISKS 79' EA.

Got Ihese 5 V." Double Sided Floppy Disk;

specially designed for The Commodore 123

Compuler (1571 Disk Drive). 100% Certified,

Llfottma Warranty. Automatic Lini Cleaning

liner included. 1 Bo« or 10 ■ S°.°0 (99' on.}. 5

Bo.cs of 10 - tit 50 (8r co.}. 10 Boxes of 10

■I79.00(79"eo.).

13" COLOR MONITOR *139.«S

You pay only 5 r 39.95 when you order this 13"

COLOR MONITOR. LESS the value of the SPECIAL

SOFTWARE DISCOUNT COUPON we pack wilh

your monitor thot allows you to savo over $250 oil

saltwort! sale prices'! With only $100 of suvings

applied, your ner color monitor cost is only S39.95.

(16 Colors).

Premium Quality 120-140 CP5

Comilgr 10X Print-- ■ Mil.00

W> pack a SPECIAL SOFTWARE DISCOUNT

COUPON with svsry COMMODORE M

COMPUTER. DISK DRIVE, PRINTER, or

MONITOR iir mil! Tins Coupon allow, you

to SAVE OVER 1110 OFf SALE PRICES!!

Thn CQMSTAR

140 CPS, *>

i nimliitil ^fi

qualify). ^B

matrix), l AV

margin sq

ond subsc

graphics on
quality and

twicu a$ mi>j

10X "' — ^^fc carriago, 120-

^P^% 11 double airiko
m^ I^kV^ "" Ll1 i''11'1'
|^^^ ^^ l30 x Hi dol
' ji^p -ti and righl
^^^ A | 1 wilh sijpFSf

^%ll 1 pDlit b'ozK
^^^J W.(j, 11 givei you prinl
^WB^ round on printers cosling

III (tHntronitt Parallel ImericceJ

■ ■■ .;|. ■!!.:■.,

4 SLOT EXPANDER & 10 COLUMN BOARD I44.4J

Now you program SO COLUMNS on the screen at

one lime I Converts your Commodore 64 lo SO

COLUMNS when you plug In Ihe BO COLUMN

EXPANSION BOARD') PLUS i slot oipander!

limited Quantltlai. Sols (44.91. Coupon S39.9S

■0 COLUMNS IN COLOR

PAPER8OCK WRITER be WORD PROCESSOR (».«>

This PAPERBOCK WRITER 64 WORD PROCESSOR is

tho lines! available [or Ihe COMMODORE bS

computer! The ULTIMATE FOR PROFESSIONAL

Word Processing. DISPLA'S »0 or 80 COLUMNS IN

COLOR or black and while' Simple to operate,

powerful text editing, complete cursor and

insert*delete key controls line ond parogroph

insertion, automatic deletion, centering, morgin

settings and output to all primers1 Lisl S99.00.

SALE 124.43.

(Exert■ plei. 1

j PROFESSIONAL SOFTWARE

'. COMMODORE 64

Ham*

PnpnrCllp

[ Consultant

leodei BonnJ

Th* Print Shop

Hollfly t Pro|«cl

Pr at 1 lea 1 c 4 ipr tad ih**l)

Uoici Comaiond Modul*
Nmp Pnnf»l In Ambtr

v_; .-■ J ....''..■ !'i,

[ Flip and F.I* Diik Fll«r
1 Pro Joy such
I ParlyWar*

1 Dull Cover
1 Financial Planner

tyMaPorllr
1 Hardball
1 Ct« Tioubl«ihoal &

Papalr Guiuw

LIil

559.95

(59 95

S39.9S

UJ 95

139.95

159.95

$79.95

133 95

SOS 00

S34.M

i! 9.95

SI 9.95

5 8.95

559.95

(39.95

(14.95

Sal*

(31.95

(49.95

524.95

(2T 95

112.95

(19 95

«9.9S
S7'95

S22 9S

SU 95

(12.95

(11.95

5 6.95

J3S.95

(}fl.95

(15.95

Coupon

(59 95

(39.95

111.95

(26.95

119.9!

114 95

131.9}

121 95

SI995

(1395

110 00

(11.95

S 160

135.95

$16.91

112.9!

(Sue over l(Xi coupon iloms In our catalog]

Write or call for

1 Sample SPECIAL SOFTWARE COUPON!

ATTENTION
Computer Clubs
We Offer Big Volume Discounts

CALL TODAY!

PROTECTO WARRANTY

All ProtetlD i pj'oduc I", corry a minimum 90 day wairaniy.

If anything tu. ■ within 90 days from Ihe ■!.;'.- of purchoie.

simply send your product 10 us via United Parcel Sflrvicv

prepaid. We will IMMEDIATELY send you 0 replacement 01

no chargo via United Parcel Service prepaid. This worronty

proves once ogoin that Wo I cvn Our Cuttomin.

C12R COMPUTER & 1ST1 1499.00

Now you con get Ihe C128 Commodore computerl
A the 1571 Disk Drive for ong low price of onlyl
$499.00. Lisl S69B.O0

1ALE 1444.00.

340K 1S71 COMMODORE

disk drive -./■••i.an

Double Sided. Single Disk Drive for C-128 allows I

you lo use C-128 mods plus CPU mode. 17 times

faster than 1541, plus runs alJ 1541 formats.

List S3J9.00. Sale 1IW.00.

SUPER AUTO DIAL MODEM (39.93

Easy to use. Just plug Into your Commodore 64

computer and you're roady to transmit and

receive messages. Easier lo uie than dialing your

telephone, just push one key on your computer!

Includes exclusive easy to use proarom for up ond

down loading to printer and disk drives.

r.nl In U.S.A. List 199.00. SALE 114.41.

Coupon S24.95.

VOICE SYNTHESIZER S39.95

For Commodore-Q4 computers. Just plug il in and

you con progrom words ond sentences, adjust
volume and pitch, make lalklng adventure games,

saund action games and customised talkies! \

PLUS (119.95 volue} TEXT TO SPEECH progrom I
included FREE, just lype a word and hear your

computor lalk — ADD 5OUN0 TO "ZOBK ". SCOTT

ADAMS AND OTHER ADVENTURE GAMES!! (Disk |
or tope.) list 589.00. SALE IJ4.41

12" MAGNAVOX (NAP) B0 COLUMN

MONITOR WITH SOUND 5 79.95

Super High Resolution green screen monitor. 80

columns x 21 Tines, easy to reod. plus speaker for

audio sound included. Fantastic value.

List$129.00. Sals 174.4J.

(CI2B cable 119.95. C64. Atari cable J9.95)

PRINTER/TYPEWRITER

COMBINATION 1324.9S

JUKI" Superb leller quality, doily wheel I
printer/typewriter combination. Two machines in

one — just a flick of tho switch. 12" extra large

carriage, typewriter keyboard, outomatic margin

control ond relocate key. drop in cosseite ribbonf

(90 day worranty) Centronics parallel or RS232

seriot port built in (Specify).

Lilt $319.00. SALE 1114.41. IUd. Uly.l |

14" RGB & COMPOSITE

COLOR MONITOR »339.93

Must be used lo get 80 columns in color with 80 I
column computers (C128 - IBM - Apple). (RGBI
Cable S19.95) Add 114.SO shipping.

LislS399.00. SALE tM».M,

• LOWEST PRICES • 15 DAY FREE TRIAL

• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL

PHONE ORDERS

8a.m, -Bp.m.C.S.T. Weekdays

9 a.m. 12 noon C.S.T. Salurdoys

• 90 DAY FREE REPLACEMENT WARRANTY

• OVER 500 PROGRAMS • FREE CATALOGS

Add $10.00 for shipping, handling and insurance. Illinois residents

please add 6".% lax. Add S20.00 lor CANADA. PUERTO RICO.

HAWAII, AlASKA. APOFPO orders. Conadian orders must be in U.S.

dollars. WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT

CANADA. Enclose Cashier Chock. Money Order or Personal Check.

Allow 1J days for delivery, 7 lo 7 days for phone orders, I day express

moll1 Prices £ Availability subject to change wilhoul notice.

VISA MASTERCARD- COD No. C.O.D. loCanodo. APOFPO

We L/ove Our Customers

22292 N. Pepper Rd., Borringlon, Illinois 60010

312/382-5244 to order

COMMODORE 64 
COMPUTER 

(Orde r Now) 

$1 3995 

'C128 Disks 79' ea ." 
• Pape rbock Writer 64 $39.95 
• 13" Color Monitor 5139.95 

COMMODORE.4 COMP UTER 11 3 ' . ' 5 
YOY POT ani., 5139.95 whln you a,d •• !h. 
pow.,lu 8~)( COMMODORE I>~ COMPUTER ! LESS 
th, valu. al the SPECIAL SOFTWARE DISCOUNT 
COUPON wI pock w ith your com pu t., thol OUOWI 

you to SAVE OVER S1~ ott .oft ..... (". 101 , priced I 
Wllh otll., '100 a l .., .. Inll' appll'd. yo ut n" 
<Ompul., (Ont I, 539.9511 

. cn , DOUBLE 5 1010 DISKS 7, ' IA . 
G" th... 5 \', ~ Double Sld,d Floppy Dllh 
.pl<loll., d .. lgn..! 10. 'h, Commodor. li8 
Compu',. (1571 O"k Dri ... l . 100% C •• IIUd. 
",.,, ... , WO' rlm/y . Automatic lin' CI,anlng 
Line, Included . 1 110_ 01 10 . $9 .90 ("' _ .). 5 
60~ •• 01 10 • $44.50 (89 ' II<I .J. 10 80 ... 01 10 
.$19 .00 (79' OHI .). 

U " C OLOA M ONITOR ' U'I ." 
You poy only $139.9S wh,n you o rd •• ,1111 1'" 
COLOR MONITOR. LESS ,h. vol",. 01 ,,,. SPECIAL 
SOFlWARE DISCOUNT COUPON w. po( k wll" 
you. "'MilO' Ihol oliowl you,o .ova 0"" USO oil 
1011""0" 101. prle •• !! Wllh only SIOO 01 I"" ,ngl 
oppli.d . you.".' (010' mon llo. eoSl il only 539.95 . 
(16 Colo'I). 

P r.m l um Quality " 0 - ' 4 0 CPS 
Com ato r l OX Print ... 1 1 41 .0 0 

l h. COMSTAR 10X .. 1 \..0 <o" ,oV.· 170· 
I~O CPS. a 0 doubl • • " ," 
eopobm, S (n.or I",.. 
quoilly i. 170 M I~~ d Ol 
",olt l. ). • 1 _" ond . Ighl 
",o,g ln I. \) wllh .upa' 
and luble 0 .. olie. block 
graphIClon • •• . II g lv .. you p.inl 
q" .. Ii,y .. nd . • , .. und .. n p. lnl." e,," lng 
'w le. 01 ",~.n ll (C,nlt .. nln P .. ,oU.1 Inl •• I .. e.1 
(I .. $399.00 Sa l. ' 141.110. 
4 nOT Ixp ANon a..o COLUMN 10 .... 0 , ... ., 
No ... you p.ogr .. ", 110 COLUMNS o n ,h. I< ... n .. , 
an. , ,,,," Conv"'1 your Commodo .. />~ ,0 80 
COLUM NS wh.n you plull In ,ha 80 COLUMN 
EXPANSION BOARDlt PLUS ( 110' •• pond .. t 
"", /ladO,,"'n" ",., 50 1.1" ." . Coupon 539. I'S 

... COLU MNS IN COLO R 
,,,,,, .. CCK Wl ln l M WO RD 'IOCUSOR .,MJ 

Ihll PAPERBacK WRITER />4 WORD PROCESSOR I. 
,h. lin ... ovo ll .. bl. '0. ,h. COMMOOORE 6_ <orn"",." lhe ULTIMAH FOR PROFESSIONAL 
Wo.d p, o< ... lng. DISPLAYS ..o o r eo COLUMNS IN 
COLOR or block and ... h,,. , Simpl. '0 01"'0". 
pow" ' ul ... , ,dU,ng . ( ompl". ( u .. o ' a nd 
In ... lld,I". key con .... l1 lin. and po ... g.oph 
In •• "lon. ou'omo,i< d.I"'on. cen", 'ng . mo.g ln 
.. ltIng. and oU'pu' '0 011 p,'n, ... , LIt! $99.00 . 
S ... lI n • . .,. 

COMMODORE 64 
SYSTEM SALE 

Commodore 64 

Co ..... . 1541 
Disk Drive 

13" Color 
Monitor 

Pl u l $ 30.00 S&H 

1'0 (1. a SPiCIAL SOHWA,I DISCO UNT 
CO UPO N ... lth . " ery CO MM ODeR! U 
COMPunR. DISK D.IVI , P.".nIR. o . 
MaNitO . ...... m 'hi. (Oupan .. U .. w. y .. u 
' a SAVI OVI. ' 21 0 Of' S ... LI P. ,ClSII 

PROFESSIONAL SOFTWARE 
COMMODORE 64 

l h ' S.I. ~.~ 

'O",(lI~ $~.ts $.lo .n U9.9~ 

Con.ullOnl 15'. '1'$ ' ''.95 ~,fl 1""",_,,, 13'1. '1'$ s ~_ ." In.9~ 

Tilt " 1ft'S",,," sun n1." 116 9S 
KG lley. "oj . .. " 13'1 ." 171.n 11t.n 
"."kak (.p,_d ..... '1 nus SI9." I I' " Vol .. ( ... ,,,,,,,",, Modul. 17<1 ." m" 130 " 
NI". " 1",, •• In "",bt, m" n." UI " 
:~ :'~~;;,'.$D;::.a/ll., I~' 00 1:12 ." ". " I" ." lI • • , I I'." 
',a,lo1 s "c~ 11t.'5 "2." 11000 ,,,",w,,,. lit ." li e OS II I." 
[)U"Co .. ' I • . " , 6." .. ~ 

' 1_ ",101 ,Ion"" , 
1,1. ", ' ''''.' '"." I-lf." $.3$ " Ha,dball I,. " "I" , ... " C.< h""bIt._ .. 
~.pal' C.vkk 11 ' ." 115.n 111." 

ATTENTION 
Computer Clubs 

We Offer Big Volume DI$counts 

CALL TODAY! 

C128 Commodore 
Computer & 

1571 Disk Drive 

$49900 

, Voice Synthe.lze r U9.9S 
, 12" Monitor 579.95 

Now you ( On gel Ih. CI78 Ca",modor. 
& ,h. 1571 Dlt k D,lv. 1o. on. low p,ice 
l~99.oo. l ill 5698.00 
SAl l ..... DO . 

340K U71 COMMODORI! 
DISK DAIVI un. DD 

Doubt. SIded . Singl. DI.k 0'1 .... 10. ,:,.,.",;"", 
you 'a u .. C· 12' mod. plul C'M 
f .. lI .. ,han 15~ 1 . plUI .un ... 11 ',,; ;;','j~;;;;,;: LI., $3.019.00. Sol. U n .H . 
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Near Letter Quality Interface Near Letter Quality
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• 100 CPS draft/20CPS near-letter quality • Dot Addressable Graphics • Adjustable
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Easy to Use
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2 Year
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like it came from a typewriter. ) Plus, choose your printing mode (NLQ, Draft) from your wordprocessor or by
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Cantus: The Music Improviser
The Commodore 64's versatile sound

chip, SID, has inspired a multitude of

music software. Like word processors

and spreadsheets, most full-range soft

ware companies offer music packages

many of which are quite sophisticated,

with farcy, hi-res screens, and lavishly

produced manuals. Some even allow

for considerable creativity in letting you

program your own tone colors. Nearly

all assume that the user wants to be a

tunesmiQl, to create and arrange his

own melodies, and perhaps accompany

them with other melodies or a bass and

drum line.

Cantus is different. It's a semi-

random improvisation tool instead of a

composer/airanger. It's simple, acces

sible, interactive power with few "bells

and whistles."

Perhaps the main difference be

tween Cantus and other music pro

grams is that it was conceived by a

professional musician as a creative tool

relevant to contemporary music. (Ryo

Kawasaki, for Sight and Sound software,

is the only other professional name that

comes to mind in 64 music program

ming—and his work is unique too, in a

quite different way.) The conceptual

work on Cantus (and writing of the

manual) was done by Michael Riesman,

musical director and keyboardist of the

Philip Glass Ensemble (for more on Mi

chael Riesman, see "Musicians Meet

Computers" in the May 1986 issue).

Those who know the music of Philip

Class know something of what to ex

pect here. Here is a music of controlled

randomness, a music of process rather

than result, a music of "doing" rather

than "done."

Cantus is the fruitful collaboration

of Riesman's concept and the technical

prowess of Steven Buchwalter, who

coded Cantus entirely in the C

language.

Besides being easily learned and

remembered, Cantus derives much of

its accessibility from the fact that it has

only One main screen. This screen con

tains all the stylistic choices—or

"patches"—the user makes. (There is

an easily accessed store of 37 "canned"

patches as well. You have the choice of

just sitting back and enjoying them, ex

amining them as instructive examples,

using them as "jumping off places," or

ignoring them altogether.) The system

operates by making choices among the

options and probability ranges you

specify. As the texture is performing

(the only way to describe it), you

change Y/N options and distributions

on the fly.

Some of the choices relate to tone

color (envelope, waveform, filtering,

etc.)—of which a considerable range is
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available (although not all the capabili

ties of the SID chip, as the manual im

plies). Most, however, are harmony/

chord, rhythmic (duration), voice rela

tion (texture), and octave options. All

19 three-note chords (in prototype—

the program mixes up voice registers or

inversions itself) are available. So are

independent, pair, or block textures

(along with a rhythmic "offset" option

that gives a strummed or arpeggiated

effecl), choices of duration and rest val

ue (relative distributions), and octave

probabilities. The result is a kind of tex

tured music, with the user defining the

overall parameters of the style, and the

computer making specific random deci

sions within that style.

Operation is remarkably simple:

Cursor to the parameter you want to

define {the cursor automatically jumps

among active "fields"), enter a value,

and press RETURN. LOAD (CTRL-L)

an alternate "musical environment"

(texture patch) in four seconds—either

yours or one included. Start and stop

with the RUN/STOP key. If you want

to "see" the actual pitches at any partic

ular point (it's rareiy necessary), just

switch to the alternate screen to see

blocks jumping up and down on "oc

tave lines" with pitch names above the

blocks (voices are color-coded). Freeze

the performance and notation by press

ing a function key; resume by releasing

the key. It's wonderful to see such inter

activity so accessible, easy to I earn, and

well explained in a manual.

Of course there are a few limita

tions, even bugs. Of particular note is

the difficulty in turning off any of the

voices. (!n fairness it should be noted

that the harmonic/chordal approach

implies that all voices should be going

most of the time, and that all voices

play different pitches—another textural

requirement.) The manual suggests set

ting unwanted voices to pulse with a

width of zero. Unfortunately, this

method gives bothersome clicks. If you

go to the trouble of specifying envelope

values A, D, and R to 15, however, the

clicks will completely disappear.

It's annoying (and perhaps unin

tended) that pressing HOME sends the

disk drive into an abortive save, and

that the DELete key takes you to the

HOME position. Otherwise the pro

gramming is notably bug-free.

CuntUS is both educational and lots

of fun. Like the environment of LOGO,

it has great possibilities for creative play

by children. Loading and saving patch

es are very fast (files are only four

blocks each), and Cantus loads with

Epyx' FastLoad cartridge in only 35 sec

onds (almost two minutes normally).

An extensive set of Library utilities

is also included to perform all the disk

functions normally involved in this sort

of program. This too helps make Cantus

easy to use for quick results. There is a

minimum of technical obstacles. The

four-page musical glossary of terms is

most welcome, and the well-organized

documentation is both succinct and well-

written.

It's worth making a point about the

manual because this is a "cottage"

product, home produced and market

ed—a beautiful example of what you

might do yourself. Pages are duplicated

(single side) on a regular copier and as

sembled under a transulcent plastic

cover with a friction plastic grip. The

single disk is double-side taped to the

inside back cover, and an index card

flap taped over the top so the disk

won't fall out. Low cost, effective, neat,

clear, well-organized—a model "cot

tage" product.

Cantus is a significant and unique

music package. It's inviting, involving,

and contemporary. For creative play,

process interaction, and music educa

tion applications, it's hard to beat. I

highly recommend it for participation

in a unique musical environment.

—Art Hunkins

Algo-Rhyihtn Software

176 Miiieola Blvd.
Mineola, NY 31501

$39.95 •

COMPUTED Gazette is

looking for utilities,

games, applications

educational programs,

and tutorial articles. If

you've created a pro

gram that you think

other readers might en

joy or find useful, send

it, on tape or disk to:

Submissions Reviewer

COMPUTE! Publications

P.O. Box 5406

Greensboro, NC 27403

Please enclose an SASE

if you wish to have the

materials returned.

Articles are reviewed

within four weeks of

submission.

Cantus: The Music Improviser 
The Commodore 64's versatile sound 
chip. SID, has inspired a multitude of 
music software. Like word processors 
and spreadsheets, most full -range soft­
Wilre compa nies offer music packages 
many of which arC! quite sophisticated. 
with fancy, hi-res screens, and lavishly 
produced manuals. Some even allow 
for considerable creativity in letting you 
program your own tone colors. Nearly 
all assume that the user wants to be a 
lunesmith, to create and arrange his 
own melodies, and perhaps accompany 
them with other melodies or a bass and 
d ru m line. 

Call/us is different. It 's a semi­
random improvisation tool instead of a 
composer/arranger. It's simple, acces' 
sible, interacti ve power with few "bells 
and whistles." 

Perhaps the main d ifference be­
twee n Call /us and other music p ro­
grams is that it was conceived by a 
professional musician as a creative tool 
relevant to contemporary music. (Ryo 
Kawasaki, fo r Sigltl and Sound software, 
is the only other professional name that 
comes to mind in 64 music program­
ming-and his work is unique too, in a 
q uite d irferent way.) The conceptu al 
work on elw/us (and writing o f the 
manual) was done by Michael Riesman, 
musical director and keyboardis t of the 
Philip Glass Ensemble (for more on Mi­
chael Riesman, see "Musicians Meet 
Computers" in the May 1986 issue). 
Those who know the music of Philip 
Glass know something of what to ex­
pect here. Here is a music of controlled 
randomness, a music of process rather 
than result, a music of "doing" rather 
than "done." 

Call /us is the fruitful collaboration 
of Riesman's concept and the technical 
p rowess of Steven Buchwalter, who 
code d Call/ us e nt irely in t h e C 
language. 

Besides being easily learned and 
remembered, Call/us derives much of 
its accessibility from the fact that it has 
only one main screen. This screen con­
tains all t he sty listic choices-or 
"palches"- Ihe user makes. (There i~ 
an easily accessed store of 37 "canned" 
patches as well. You have the choice of 
just Sitting back and enjoying them, ex­
amining them as instructive examples, 
using them as "jumping off places," or 
ignoring them altogether.) The system 
operates by making choices among the 
opt ions and probability ranges you 
specify. As the texture is performing 
( th e on ly wa y to describe it), you 
change Y /N options and distributions 
on the ny. 

Some o f the choices relate to tone 
color (e nve lope, waveform, filt ering, 
etc.)-of which a considerable range is 
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available (although not aI/the capabili­
ties of Ihe SID chip, as the manual im­
plies). Most, however, are hannony/ 
chord, rhythmic (duration), voice rela­
tion (texture), and octave options. All 
19 three-note chords (in prototype­
the program mixes up voice regis ters or 
inversions itself) are available. So are 
independent , pair, o r block textu res 
(a long with a rhythmic "offset" option 
that gives a strummed or arpcggiated 
effect), choices of dura tion and rest val­
ue (relative distributions), and octave 
probabilities. The result is a kind of tex­
tu red music, with the user defining the 
overall parameters of the style, and the 
computer making specifi c random deci­
sions within that style. 

Operll tion is rema rkll bl y si mple: 
Cursor to the parameter you wa nt to 
define (the cursor automatically jumps 
among active "fields"), enter a value, 
and press RETURN. WAD (CTRL-L) 
an alternate " musical environment" 
(texture patch) in (our 5ei:onds-either 
yours or one included. Start and stop 
wit h the RUN/STO P key. If you want 
to "see" the actual pitches at any partic­
ular point (i t's rarely necessary), just 
switch to the alternate screen to see 
blocks jumping up and down on "oc­
tave lines" with pitch names above the 
blocks (voices are color-coded). Freeze 
the performance and notation by press­
ing a function key; resume by releasing 
the key. It's wonderful to see such inter­
activity so accessible, easy to learn, and 
well explained in a manual. 

Of course there are a few limita­
tions, even bugs. Of particular note is 
the difficu lty in turning off any of the 
voices. (I n fairness it should be noted 
thll t the harmonic/chordal a pproach 
implies that all voices should be going 
most of the time, and that all voices 
play different pitches-another textural 
requirement.) The manual suggests set­
ting unwanted voices to pulse with a 
width o f ze ro. Unfo rtuna tely, th is 
method gives bothersome clicks. If you 
go to the trouble of specifying envelope 
values A, 0, and R to 15, however, the 
clicks will completely disappear. 

It's annoying (and perhaps unin­
tended) that pressing HOME sends the 
disk drive into an abortive save, and 
that the DElete key takes you to the 
HOME position. Ot herw ise the pro­
gramming is notably bug-free. 

Cat/tUS is both educational and lots 
of fun. Like the environment of LOGO, 
it has great possibilities for creative play 
by children. Loading and saving patch­
es are very fast (fil es are only four 
blocks each), and Cautus loads with 
Epyx' Fas /Load cartridge in only 35 sec­
onds (almost two minutes norma lly). 

An extensive set of Library utilit ies 

is also included to perform all the disk 
functions normally involved in this sort 
of progTam. This too helps make Cantus 
easy to use fo r quick results. There is a 
minimum of technica l obstacles. The 
four-page musical glossary of terms is 
most welcome, and the well-organized 
documentation Is both succinct and weU­
wri tten. 

It's worth making a point about the 
manu al beca use thi s is a "cottage" 
product. home produced and market­
ed-a beautiful example of what you 
might do yourself. Pages are duplicated 
(single side) on a regular copier and as­
sembled unde r a transulcent pl astic 
cover with a frictio n plastic grip. The 
single d isk is double·side taped to the 
inside back cover, and an index card 
flap taped over the top so the disk 
won't fa ll out. Low cost, effective, neat, 
clear, well-organized-a model "cot­
tage" product . 

Can /us is a Significant and unique 
music package. It 's inviting. involving. 
and contemporary. For creative play, 
process interaction, and music educa­
tion applications, it's hard to beat. J 
highly recommend it for participation 
in a unique musica l environment. 

- Art Hllllkills 

Algo·Rlrythm Software 
176 Milleo/a B/vd. 
Mintola, NY 11 501 
$39.95 

COMPUTE!'s Gazette IS 

looking for util ities, 
games, applications 
educational programs, 
and tutorial articles. If 
you've created a pro­
gram that you think 
other readers might en­
joy or find useful, send 
it, on tape or disk to: 

• 

Submissions Reviewer 
COMPUTE! Publications 
P.O. Box 5406 
Greensboro, NC 27403 

Please enclose an SASE 
if you w ish to have the 
materials returned. 
Articles are reviewed 
w ithin four weeks of 
submission. 



Your computer is a formidable opponent in this

battle of wits. An excellent strategy game with

four skill levels. For the 64, Plus/4, and 16.

Can you outsmart your computer?

"Slots" is a strategy game which

challenges you to out-think your

machine. You and the computer

take turns dropping tokens into a

box with eight vertical slots. To

win, you must get four of your to

kens in a row vertically, horizontal

ly, or diagonally. Or you can win by

being first to put a token at the top

position of any slot in the box. Each

time you select one of the eight

rows in which to place a token, it's

dropped to the lowest available po

sition in that slot. Each slot is then

filled from bottom to top during

play. The game is tricky, though:

What often seems to be a good

move might be just the stepping

stone the computer needs to win.

Slots is written in BASIC, but

the decision-making process is

written in machine language, and is

found in the DATA statements in

the latter section of the program

listing. The program runs on the

Commodore 64, Plus/4, and 16. To

get started, type in the program

using "The Automatic Proofread

er," found elsewhere in this issue.

When you're finished typing, be

sure to save a copy. To play the

game, load it and type RUN. After a

brief wait, you're asked if you wish

to go first. Press Y (for yes) or N if

you'd rather the computer start.

Going first is not necessarily an

advantage.

You're then asked to select a

playing level, 1-4. The level you

choose determines the number of

moves ahead the program looks. At

level 1, the computer looks only at

its next move. At level 2, the com

puter looks at its next move and

your next possible move. At level 3,

it looks one step beyond level 2,

a'nd at level 4, another step beyond.

Each move has a maximum of eight

possible positions, with each posi

tion having eight possible future

positions. At level 4, the computer

looks at a maximum of 4,096 possi

ble positions. For that reason, level

4 takes a bit longer {only several

seconds actually).

If you have a 128, try adding

the following lines to speed up the

program in 64 mode:

61 POKE 53296,0

471 POKE 53296,1

(The second POKE speeds up

the I28's 8502 chip to 2 MHz, and

the first POKE resets it to 1 MHz,

the normal processing speed of the

64. If you include these POKEs, the

initial screen fills with garbage for

about 20 seconds while the charac

ters are being redefined. This is

normal.)

After entering the play level,

the game screen appears. Just type

the slot number, 1-8, when
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Your computer is a formidable opponent in this 
battle of wits. An excellent strategy game with 
four skill levels. For the 64, Plus/4, and 16. 

Can you outsmart your compu ter? 
"Slots" is a strategy game which 
challenges you to out-think your 
machine. You and the computer 
take turns dropping tokens into a 
box with eight ve rtica l slots . To 
win, you must get four of your to­
kens in a row vertically, horizonta l­
ly, or diagonally. Or you can win by 
being first to put a token at the top 
position of any slot in the box. Each 
time you select one of the eigh t 
rows in which to place a token, it's 
dropped to the lowest available po­
sition in that slot. Each slot is then 
filled from bottom to top during 
play. The game is tricky, though: 
What often seems to be a good 
move might be just the stepping 
stone the computer needs to win. 

Slots is written in BASIC, but 
the decision - making process is 
written in machine language, and is 

found in th e DATA statements in 
the latter section of the program 
listing. The program runs on the 
Commodore 64, Plusj 4, and 16. To 
get started, type in the program 
using "The Automatic Proofread­
er," found elsewhere in this issue. 
When you're fin ished typing, be 
sure to save a copy. To play the 
game, load it and type RUN. After a 
brief wait, you're asked if you wish 
to go first. Press Y (for yes) or N if 
you'd rather the compute r sta r t. 
Go ing fi rst is not necessaril y an 
advantage. 

You're then asked to select a 
playing level, 1- 4. The level you 
choose determines the number of 
moves ahead the program looks. At 
level I , the computer looks only at 
its next move. At level 2, the com­
puter looks at its next move and 
your next possible move. At level 3, 

it looks one step beyond level 2, 
Snd at level 4, another step beyond. 
Each move has a maximum of eight 
possible positions, with each posi­
tion having eight possible future 
posi tions. At level 4, the computer 
looks at a maximum of 4,096 possi­
ble positions. For that reason, level 
4 takes a bit longer (only several 
seconds actually). 

If you have a 128, try adding 
the following lines to speed up the 
program in 64 mode: 

61 PO KE 53296,0 
471 POKE 53296,1 

(The second POKE speeds up 
the 128's 8502 chip to 2 MHz, and 
the fi rst POKE resets it to 1 MHz, 
the normal processing speed of the 
64. If you include these POKEs, the 
initial screen fills with garbage for 
about 20 seconds wh ile the charac­
ters are being redefi ned . Thi s is 
norma l.) 

After entering the play level, 
the game screen appears. Just type 
t h e s lot number , 1-8, w h en 
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prompted. If you decide to change

levels in the middle of a game,

press L when you're prompted for a

slot number. After each of your

moves, the computer chooses its

move and places a token.

The Computer's Intelligence
The primary thinking routine in

Slots is a recursive procedure—that

is, a procedure that calls itself as a

subroutine. 100 X = l: GOSUB 100

is an example of a recursive proce

dure in BASIC. This particular pro

gram does nothing but crash your

computer, but it offers an example

of a function calling itself. A mean

ingful recursive procedure needs a

test that stops the subroutine calls,

and begins returning from the sub

routine calls.

Slots runs faster and uses less

memory by using a recursive func

tion. At each possible move posi

tion, the program looks at the eight

positions that could occur on the

next move. Each one of the eight

positions can be answered by an

other eight, and so on. Slots needs

only one routine that loops eight

times to look at each slot. In each

The 64 has just defeated another oppo

nent. Notice the four tokens running

diagonally beginning in slot 4.

loop, the routine calls itself recur

sively. If the number of the play

level you chose has been reached,

the subroutine calls are stopped.

The looping then continues. When

eight loops have occurred at any

level, the returning from the sub

routine calls begins.

Let's say you choose to play

level 2, which means the recursion

goes two levels deep. To analyze

the board, the computer calls the

"what if" routine eight times: What

if I played in position 1? What if I

played position 2? and so on up to

slot number 8. But while it's in the

middle of a what if, the routine calls

itself. It checks a position by asking

what if the computer chooses slot 1

and the player also chooses 1; what

if the computer plays 1 and player

picks 2; and so on. When it's done

considering all eight possible

moves and the eight responses to

each move {64 positions in all), it

compares each for the best chances

of winning. It then returns from the

machine language routine.

Returns from the recursive

calls also occur when a win is im

pending. If you play at level 4,

you'll see that the program does not

take any time to think when you're

about to win. This is sometimes

called mini-maxing or tree-pruning.

It prevents the program from wast

ing time looking at future moves

that have no relevance to the deci

sion process.

Slots does not make your com

puter a genius, and sometimes it

plays a better game at lower lev

els—but this may come as a result

of its not thinking as much. A ran

dom function is included in the pro

gram to prevent it from making the

exact moves every time.

See program listing on page 100. ^

GuardAgainst Life's

Little Accidents

4

With MICRO DOCTOR, Care, Troubleshooting

and Simple Repair foryour Commodore 64"" by

HoytHilsman, youcan prevent 90% of common

microcomputer maintenance ills and treat 50%

of your problems using household tools.

Micro Doctor

The First Name in Computer Health

Little, Brown and Company

Boston, MA 02108

$13.95

ISBN 36413

To order call

800-343-9204
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PASCAL
For the Commodore 64
kyan pascal is the most complete package available for learn

ing and using the Pascal language.

kyan pascal is easy to use, lightning fast, and loaded with fea

tures, tl'salull Pascal implementation. Itcompilesandrunsmany

times faster than other Pascal compilers.

kyan pascal features:

•Optimized Machine Code Compiler;

■ Built-in Full Screen Text Editor;

String-Handling, Chaining. Include File, and Other

Powerful Extensions;

Random Access Files and Full Graphics Support;

• Built-in Assembler (Allows Full Hardware Control);

• 13-Digit Arithmetic Precision; and,

• Tutorial Manual with Sample Programs.

kyan pascal requires 6dK of memory and a single disk drive.

No additional hardware is necessary. And, it comes with kyan's

MONEY SACK GUARANTEE. ..If not completely satisfied,

return It within IS days for a lull refund.

kyan pascal tor the C64 SS9.95

(Add SJ 50/copy for handling: S12 00 outside Noitli America: California

residents add Sd55fcopy for sales [ax}

Send Check/Money Order to: kyan software, Depl. X

Call: (415)773-2923 |^SU_ 1850 Union St., Ste. 183

MC/Visa Accepted -4gRj San Francisco, CA 94123

prompted. If you decide to change 
levels in the middle of a game, 
press L when you're prompted for a 
slot number. After each of your 
moves, the computer chooses its 
move and places a token. 

The Computer's Intelligence 
The primary thinking routine in 
Slots is a recursive procedure-that 
is, a procedure that calls itself as a 
subrou tine. 100 X= l: GOSUB 100 
is an example of a recursive proce­
dure in BASIC. This particular pro­
gram does nothing but crash your 
computer, but it offers an example 
of a function calling itself. A mean­
ingful recursive procedure needs a 
test that stops the subroutine calls, 
and begins returning from the sub­
routine calls. 

Slots runs faster and uses less 
memory by using a recursive func­
tion . At each possible move posi­
tion, the program looks at the eight 
positions that could occur on the 
next move. Each one of the eight 
positions can be answered by an­
other eight, and so on. Slots needs 
only one routine that loops eight 
times to look at each slot. In each 

The 64 has just defeatrd allother oppo­
IIC1lt. Noticc tire fOll r tokells nmllill8 
diagollally begimrhrg ill slot 4. 

loop, the routine calls itself recur­
sively. If the number of the play 
level you chose has been reached, 
the subroutine calls are stopped. 
The looping then continues. When 
eight loops have occurred at any 
level, the returning from the sub­
routine calls begins. 

Let 's say you choose to play 
level 2, which means the recursion 
goes two levels deep. To analyze 
the board, the computer calls the 
"what if" routine eight times: What 
if t played in position 1? What if I 
played position 2? and so on up to 
slot number 8. But while it's in the 
middle of a what if, the routine calls 

Guard Against Life IS 

Little Accidents o 
I I ,., " 

11 ! t?"n I '. • -. lJ_c',-
J ' ...,A.)\,I. ...... : , 

_ - :::;;..00-"., "C:t-: 4 \. ~" # 

~ ~,:-;.._ .'O'\, .J 
'" -".... 4 \ l ,,- _-4 

With MICRO DOCTOR, Care, Troubleshooting 
and Simple Repair for your Commodore 64t!J by 
Hoyt Hitsman, you can prevent 90% of common 
microcomputer maintenance ills and treat 50% 
of your problems using household tools. 

Micro Doctor 
The First Name in Computer Health 

Little, Brown and Company 
Boston, MA 02108 

$13.95 
ISBN 36413 
To order call 
800-343-9204 
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itself. It checks a position by asking 
what if the computer chooses slot 1 
and the player also chooses 1; what 
if the computer plays 1 and player 
picks 2; and so on. When it's done 
conside rin g all eight possible 
moves and the eight responses to 
each move (64 positions in all), it 
compares each for the best chances 
of winning. It then returns from the 
machine language routine. 

Returns from the recursive 
calls also occur when a win is im­
pending. If you play at level 4, 
you'll see that the program does not 
take any time to think when you're 
about to win . This is sometimes 
called milli-maxillg or tree-prunillg. 
It prevents the program from wast­
ing time looking at future moves 
that ha ve no relevance to the deci­
sion process. 

Slots does not make your com­
puter a genius, and sometimes it 
plays a better game at lower lev­
els-but this may come as a result 
of its not thinking as much. A ran­
dom function is included in the pro­
gram to prevent it from making the 
exact moves every time. 
See program listing 011 page 100. III 



BRAND NEW FROM CSM!!

SNAPSHOT 64 ENHANCEMENT DISK

A must (or every SNAPSHOT 64 owner*

SNAPSHOT 64 owners, you know It's the best backup cartridge available. We

thought Ihe best would be good enough, but you wanted more. Now Ihe SNAPSHOT

64 ENHANCEMENT DISK (jives it to you! The most requested utilities and aids

are Included in Ihis affordable, easy-to-use package. Look ai what you get:

FAST LOADER - Add CSM's own lasl loader to your SNAPSHOT 6rt backups.

Loadsyour backups several limes faster! Works wiih 1541. 1571 and "1541-clone"

drives,

CARTRIDGE MAKER - All trie software you need to install your SNAPSHOT'ed

program on a bank-switch cartridge board. Downloads and runs in seconds! Periect

lor business programs or your most-used utilities! All We 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 the'FAST LOAD and CARTRIDGE MAKEH

oplions or can be used separately. No need to re-SNAPSHOT your originals!

INVESTIGATIVE UTILITIES - For Ihe "hacker" type. II you're using SNAPSHOT

64 to explore program protection or operation, you need these aids. Uncompress

the mam files so you can investigate and modify Ihem. Then recompress Ihe new

versions and they'll be booied 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 cartridgel Takes a "snapshol" of your original program, saves it to

disk and adds an autoboot. Your program can be interrupted al almost any point

and restarted at the exact same point! The fastest, easiest-to-use and most effec

tive utility of its kind! Backups do not require the cartridge to run, and are com-

palible wiih most fast load cartridges (or see ENHANCEMENT DISK above).

$49.95 plus shipping

1541 DISK DRIVE ALIGNMENT PROGRAM

VERSION 2.0

Slill the bestl No special tools or knowledge required, just average mechanical

ability. See the review in Ihe Oct. 1984 Compute's Gazelle and all Ihe olher lop

magazines.

Slit! only $44.95 plus shipping

EPROM PROGRAMMERS HANDBOOK

A musl if you're programming EPROMs! Covers Ihe important concepls 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 KERNAL and DOS ROMs! Much more!

Book plus diskette tor only $32.95 plus shipping

THE SOURCE GENERATOR

A SYMBOLIC DISASSEMBLER that turns ML into assembly language, complete

with labels. Choica of PAL, CBM or MAE formats. Disassemble 6502, 6511 (MSD),

6SC02 or undocumented opcodes. Fasl and easy to use.

$34.95 plus shipping

PROGRAM PROTECTION MANUAL,

VOLUMES I & II

Vol. I is for the beginner and covers bad blocks, disk directories and BASIC. Volume

II is more advanced • over 265 pages on encryption, GCR code, nonstandard for-

mals, advanced cartridges and much, much more!

Vol. I ■ $29.95, Vol. ll ■ $34.95
Disk Included with each.

CARTRIDGE BACKER II

New aulo-parameter system archives more programs than ever. Backs up car

tridge lo disk and adds aulobool. Backups run from disk - NO spocinl hardware

required.

$54.95 plus shipping.
Update (or prior purchaser only $14.00

CSM Software, Inc.
P.O. Box 563, Crown Point. IN 46307

(219) 663-4335

VISA AND MASTERCARD ACCEPTED DEALER INQUIRIES INVITED

TRY THIS ON

FOR SIZE.

At the United States Space Camp,

you'll have to. It's required attire, you see, in

your training for a Space Shuttle mission.

You'll be piloting a shuttle simulator, working

under weightless conditions, doing what most

people only see on the six o'clock news.

SICE STATION"
Our space station construction software, can

get you to Space Camp for the time of your

life. You'll need to get your hands on it

and build us your best station.

We'd like to see you in this suit. Soon. See your

favorite software dealer for a Space Camp

Scholarship booklet and construction

guidelines, or write to us at

the address below.

HesWam

P.O. Box 631-SCS

So. San Francisco, CA 94080

1415) 871-0570

BRAND NEW FROM CSM!! 
SNAPSHOT 64 ENHANCEMENT DISK 

A musr for overy SNAPSHOT 64 owner! 

SNAPSHOT 54 OWnltfS, you know 11'5 tile best bac~up canridge available. We 
thought the best would be good 91lO\lgh, but )'Ol.l wanted mo.&. Now the SNAPSHOT 
64 ENHANCEMENT DISK gives illO youl Tho most roquested uti lities and a ids 
are Included in Illls 81101d8blo, easy·!(>-uso package. Look 01 what you got: 

FAST LOADER · Add CSM'II own la51 loader to your SNAPSHOT S4 backups. 
Loads you. backups _allimes laslorl WOtkS with 1541 , 1571 and "1541<1000" 
driVe!! . 

CARTRIDGE MAKER · Alilhe software you nee<:! 10 install your SNAPSHored 
prOgram on a bank-switch canrldge board. Downkloads and runs in seconds! Perlect 
lor business programs or your most-used ulilities! All the EPROM supplies you'll 
flOOd oro available sep.lfIllely I.om CSM. 

UPDATED SOOT · Allows SNAPSHOT 64 to handle many now (and some old) 
programSI AU lomol lcally Included In Ille 'FAST LOAO and CARTRIDGE MAKER 
oplions or can be used Sepnrolely. No need 10 ,e·SNAPSHOT your orlginalsl 

INVESTIGATIVE UTIUTIES · For Ihe "hacker" type. If you ' re using SNAPSHOT 
64 10 explore program proleclion or oporalion, you need Ihese aids. Uncompress 
Ihe meln liles so you can Invesligate and modify them. Then recompress the new 
versions and Ihey'lf be booted as usual. 

COMPREHENSIVE MANUAL · CO'Iers Ihe ENHANCEMENT OISK ulililies plus 
lull In lormation on Ihe various SNAPSHOT liles . 

All thl. for only $14.00 plus shipping 

SNAPSHOT 64 
The original canrldgel Takes a "snapshol"' 01 your original program, saves i l lo 
disk and adds an autoboot Your program can be interrupted III almost any poinl 
and reSlarted allhe exact same poinll T he faslesl. easiest·ta-use and most ellec· 
liva ulilily 01 ils kindl Backups do nol rllquire Ihe cartridga 10 run. and ara com· 
palible wilh most lasl load cartridges (or see ENHANCEMENT DISK above). 

$49.95 plus shipping 

1541 DISK DRIVE ALIGNMENT PROGRAM 
VERSION 2.0 

Slili lha best! No special tools or knowledge required. jusl Ilyarege mechanical 
obilil y. Sea the review in Iha Ocl. 1984 Compute's Gazerle and a ilihe Ol her lOP 
magallnes. 

Stili only $44.95 plus ' hipping 

EPROM PROGRAMMERS HANDBOOK 
A muSI i l you',e programming EPROMsl COvers Ihe impOrtant eoocepls in a 
readable style. The aceompenyil'lg diskel1e includes many uselul uliliti~. Pul up 
1010 programs on a single camidge. with a menu added aUlomalically! Modify 
Ihe KERNAL and OOS ROMs! MUCh more! 

Book plus diskette lor only $32.95 plus shipping 

THE SOURCE GENERATOR 
A SYMBOLIC OISASSEMBLER Ihallums ML 11'110 assembly language. comp/llIe 
with Iobels. Choice 01 PAL. CBM or MAE lormats. Disassemble 6502. 6511 (MSO). 
65C02 or unOOcumenl1Kl opcode,. Fast and easy 10 use. 

$34.95 plus shipping 

PROGRAM PROTECTION MANUAL, 
VOLUMES I & II 

Vol. I I, tor Iha beglnnor and covorsbad bkx:ks. disk diroclorles and BASIC. Volume 
Il ls more advanced · over 265 pages on encryplion. GCR coda. nonstandllfd lor. 
mal$. advanced cartridge' and mUCh, much moral 

Vol. I· $29.95, Vol. II· $34.95 
Disk Included with each. 

CARTRIDGE BACKER" 
N&w aulo-paramoler syslem a,chiva s more programs l han e vor . Backs up car· 
I'ldge 10 disk and adds aulObool. Backups run hom disk. NO spacia l ha,dwa'a 
roqulred . 

$54.95 plus shipping. 
Update for prior purchaser only $14.00 

CSM Software, Inc. 
P.O. Box 563, Crown Point, IN 46307 

(219) 663-4335 
vr5.4 ,AND MASTERC,ARD IICCEPrED DEIILER rNOUrRJES INVITED 



CHOppER-1
!.; j Mike Sedore

iniHininin mimimiiimmmmiimii

Only quick maneuvering and accurate firing can

save the day in this fast-action, arcade-style game.

For the Commodore 64. A joystick is required.

As the sole trained pilot for the gf "™—Tf
army's top-secret "Chopper 1," an

attack helicopter equipped with a

powerful pulse laser, you're sent to

defend your city when it's suddenly

invaded by aliens. The city's other

defense is a glowing force field

which hovers above the skyline.

The alien's spaceship passes back

and forth over the city while con

tinually dropping bombs which

gradually blast their way through

the force field and, eventually, into

the city itself. The bombs will also

destroy your chopper if contact is

made. You've been sent to destroy

the bombs with Chopper l's laser

before they reach the city. The

alien's spacecraft is made of an in

destructible alien alloy, and it's in

vulnerable to your laser blasts. It

will, however, destroy you if you

get in its path.

You control Chopper 1 with a

joystick (in port 2). You can move

the helicopter left, right, up, or

down with the joystick—and you

can fire the laser by pressing the fire

button.

Save The City
The spaceship is armed with 100

bombs. Should any part of the city

remain standing when its supply of

bombs is exhausted, you'll receive a
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The player has just destroyed a bomb.

Notice that the alien spacecraft has just

released two more above Chopper 1.

bonus which will be added to your

score. The greater the amount of

the city remaining, the higher the

bonus. You'll then move on to save

another city and to a higher skill

level where the bombs drop faster.

You receive 10 points for each

bomb you destroy.

Should a city be totally de

stroyed before the alien's bomb
supply is exhausted, no bonus will

be awarded, and you're given the

chance to save another city at the

same skill level.

When you see the message

GAME OVER, you can select the

level at which you wish to begin by

pushing the joystick up or down to

change the skill level. Press the fire

button to start the game.

The army has a supply of four

Chopper 1 helicopters, the first

three of which are equipped with

emergency escape parachutes.

Should the aliens destroy your heli

copter, the escape parachute will

automatically activate, and you'll

land safely. If the fourth Chopper 1

is destroyed, all is lost. The game

ends. You'll find it difficult to main

tain your choppers for very long at

the higher skill levels.

Typing It In
Since "Chopper 1" is written en

tirely in machine language, you'll

need to enter the program with

"MLX," found elsewhere in this is

sue. Load and run MLX, and when

prompted for starting and ending

addresses, enter the following:

Starting Address: 0801

Ending Address: 175F

Be sure to save a copy when

you've finished typing it in. To play

the game, load it (LOAD "file-

name",8) and type RUN. Be sure to

have a joystick in port 2. Press the

fire button to begin play.

If you'd rather not type in the

program, send a blank disk, $3, a

self-addressed mailer, and 50 cents

to cover postage (no U.S. stamps,

please) to:

Mike Sedore

27 Melbourne S(.

Hamilton, Ontario, Canada

L8P 2A5

See program listing on page 95. m

CHO ER 
Mike Sedore 

Only quick maneuvering and accurate firing can 
save the day in this fast-action, arcade-style game. 
For the Commodore 64. A joystick is required. 

As the sole trained pilot for the 
anny's top-secret "Chopper 1," an 
attack helicopter equipped with a 
powerful pulse laser, you're sent to 
defend your city when it's suddenly 
invaded by aliens. The city's other 
defense is a glowing force field 
which hovers above the skyline. 
The alien's spa«;eship passes back 
and forth over the city while con­
tinually dropping bombs which 
gradually blast their way through 
the force field and, eventually, into 
the city itself. The bombs will also 
destroy your chopper if contact is 
made. You've been sent to destroy 
the bombs with Chopper 1 's laser 
before they reach the city. The 
alien's spacecraft is made of an in­
destructible alien alloy, and it's in­
vulnerable to your laser blasts. It 
will, however, destroy you if you' 
get in its path. 

You control Chopper 1 with a 
joystick (in port 2). You can move 
the helicopter left, ri ght, up, or 
down with the joystick-and you 
can fire the laser by pressing the fire 
button . 

Save The City 
The spaceship is armed with 100 
bombs. Should any part of the city 
remain s tanding when its supply of 
bombs is exhausted, you 'll receive a 
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The player has just destrayed a bomb. 
Not ice that the alittr spacecraft has just 
released two more above Chopper 1. 

bonus which will be added to your 
score. The greater the amount of 
the city remaining, the higher the 
bonus. You 'll then move on to save 
another city and to a higher skill 
level where the bombs drop faster. 
You rece ive 10 points for each 
bomb you destroy. 

Should a city be totally de­
stroyed be fore the alien's bomb 
supply is exhausted, no bonus will 
be awarded, and you're given the 
chance to save another city at the 
same skill level. 

When you see the message 
GAME OVER, you can select the 
level at which you wish to begin by 
pushing the joystick up or down to 
change the skill level. Press the fire 
button to s tart the game. 

The army has a supply of four 
Chopper 1 helicopters, the first 
three of which are equipped with 
emergency escape parachutes. 
Should the aliens destroy your heli­
copter, the escape parachute will 
automatically activate, and you'll 
land safely. If the fourth Chopper 1 
is destroyed, all is lost. The game 
ends. You'll find it difficult to main­
tain your choppers for very long at 
the higher skill levels. 

Typing It In 
Since "Chopper 1" is written en­
tirely in machine language, you'll 
need to enter the program with 
" MLX," found elsewhere in this is­
sue. Load and run MLX, and when 
prompted for starting and ending 
addresses, enter the following: 
Starting AddrHs; 0801 
Ending AddrHs; 11SF 

Be su re to save a copy when 
you've finished typing it in. To play 
th e ga me , load it (LOAD "file­
IIame",8) and type RUN. Be sure to 
have a joystick in port 2. Press the 
fire button to begin play. 

If you'd rather not type in the 
program, send a blank disk, $3, a 
self-addressed mailer, and 50 cents 
to cover postage (no U.S. stamps, 
please) to: 
Mike Sedore 
27 Me/boume St. 
Hamilton, Ontario, Canada 
LBP lAS 

See program listing on page 95. • 
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Pirate

Children can enter a swashbuckling world of

pirates as they attempt to find Treasure Island

and the treasure chest in this miniadventure.

While providing entertainment and challenge, it

also sharpens map-reading and direction skills.

For the Commodore 64.

In "Pirate Cove," your child plays

the role of a buccaneer who's found

a map showing the locations of ten

islands. Starting from Pirate Cove,

he or she must navigate around the

territory trying to find Treasure

Island. Along the way, the child

may find Spice Island, Mermaid's

Lagoon,-or Skeleton Island, among

others. Also, the child may search

sunken ships or fight the Sea Mon

ster. The game is over when Trea

sure Island has been found and the

treasure chest successfully opened.

Playing the game is quite sim

ple. In fact, older children may be

able to play the game without in

structions. After typing in the pro

gram, save a copy. To play, load the

program and type RUN.

At each land location on the

map you're offered five options.

Two of these options involve

searching the area. The third choice

is to read the map, the fourth to sail

on, and the last choice to list what

you have in your possession (in

ventory). Make your selection by

pressing the CRSR UP key to move

the red bar to your choice, and then

pressing the RETURN key. If you

choose to sail on, the program asks

which direction you want to go

(north, south, east, or west). Again,

use the red bar to make this choice.

If the Read Map option is cho

sen, the screen displays the naviga

tional map. Islands are indicated by

green, water by blue, and your cur

rent location by yellow. Choosing

the List Inventory option allows

you to see what items you've gath

ered on your journey. (A few of

these can be quite helpful.) When

you're sailing (the High Seas op

tion), you may choose either to read

the map or to sail on.

Each time the program is run,

the location of the islands changes

so that the game may be played

often. More advanced players might
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Children can enter a swashbuckling world of . ~ p,"ssing the CRSR UP key to move 
, t h t fi d T I I d the red bar to your choice, and then ptra es as t ey attempt. 0 !l .re.asure s an pressing the RETU RN key. If you 

and the treasure chest In thIs mmladventure. choose to sail on, the program asks 
While providing entertainment and challenge it whkh di ' ection you want to go 

I h di d dir t
' kill' (north, south, east, or west). Again, 

a so s arpens map-rea ng an ec Ion s S. use the fed bar to make this choice. 
For the Commodore 64. If the Read Map option is cho-

In "Pirate Cove," your child plays 
the role of a buccaneer who's found 
a map showing the locations of ten 
islands. Starting from Pirate Cove, 
he or she must navigate around the 
territory trying to find Treasure 
Island. Along the way. the child 
may fi nd Spice Island, Mermaid's 
Lagoon, or Skeleton Island, among 
others. Also, the child may search 
sunken ships or fight the Sea Mon· 
ster. The game is over when Trea­
sure Island has been found and the 
treasure chest successfully opened. 

Playing the game is quite sim­
pie. In fact, older children may be 
able to play the game without in­
structions. After typing in the pro­
gram, save a copy. To play. load the 
program and type RUN. 

At each land location on the 
map you're offered five options. 
Two of these options involve 
searching the a.rea. The thi rd choice 
is to read the map, the fourth to sail 
on, and the last choice to list what 
you have in your possession (in­
ventory). Make your selection by 

sen, the screen displays the naviga­
tional map. Islands are indicated by 
green, water by blue, and your euf­
rent location by yellow. Choosing 
the List Invento ry option allows 
you to see what items you've gath­
ered on your journey. (A few of 
these can be quite helpfuJ.) When 
you're sailing (the High Seas op· 
tion), you may choose either to read 
the map or to sail on. 

Each time the program is run, 
the location of the islands changes 
so that the game may be played 
often. More advanced players might 
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Children can easily play "Pirate Cove"

with simple menu selections.

Reading the map shows tlic location of

your ship and the islands. The location

of the islands is different each time the

game is played.

want to play the game without

reading the map, charting their way

on paper instead.

Programmers might note that

sprites (expanded horizontally)

have been used to form a highlight

ing bar for input of choices. In writ

ing a program for children, it's

essential to make the input for them

as easy and foolproof as possible.

This method seemed a good choice

despite making the program a bit

longer. I've also used sprites (ex

panded both horizontally and verti

cally) for the various pictures.

See program listing on page 98. 9
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wan t to pla y the game wi thout 
reading the map, charting their way 
on paper instead. 

Programmers might note that 
sp rites (expanded horizontally) 
have been used to form a highlight­
ing bar for input of choices. [n writ­
ing a program for chil dren, it's 
essential to make the input for them 
as easy and foo lproof as possible. 
This method seemed a good choice 
despite making the program a bit 
longer. I've also used sprites (ex­
panded both horizontally and verti­
cally) for the va rious pictures. 
See program lis /iu8 011 page 98. • 
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Address Cataloger
Kevin Mykytyn

There are other address file programs for the

Commodore 64, but we haven't seen one this fast,

versatile, and easy to use. "Address Cataloger"

offers a number of useful features, including a

directory, string search and multiple search,

alphabetical sort, and several printout formats.

Menu operations make it especially easy to

manage.

"Address Cataloger" is a special

ized database designed to maintain

an up-to-date file of names, ad

dresses, telephone numbers, and

any special notes you may want to

add for each entry. Written for the

Commodore 64, it includes a num

ber of useful features not frequently

found in programs of this kind: a

view of the disk directory, an in

stant search for any group of char

acters, alphabetical sorting, and a

printer option with your choice of

three information formats. And it's

written entirely in machine lan

guage—so all operations are ex

tremely fast.

Typing It In

To enter the program, you'll need

"MLX," the machine language en

try program elsewhere in this issue.

Be sure you read and understand

the instructions for MLX before you

begin entering the data for Address

Cataloger. When you first run MLX,

you're asked for the starting and

ending addresses. The correct val

ues are:

Starting Address: 0801

Ending Address: 1453

Next, begin entering the data for

Address Cataloger. When you've

finished typing it in, be sure to use

the MLX Save option to make at

least one copy of the program. To

use Address Cataloger, simply load

it and type RUN as you would for a

BASIC program.

The Menu
When you run Address Cataloger, a

menu appears:

LOAD DATA

SAVE DATA

DIRECTORY

VIEW DATA

SEARCH DATA

ALPHABETIZE

PRINT DATA

QUIT

A red highlighting bar appears

over the first choice, LOAD DATA.

To make a selection, use the up/

down cursor key to move the bar to

one of the items and press RE

TURN. Let's look at each of the

menu choices and see how to use

them.

LOAD DATA: Use this option to

load a previously saved address

file. (If you're using disk, it's a good

idea to save your files on the same

disk as Address Cataloger—you'll

be able to check the filenames by

selecting DIRECTORY, the third

choice on the menu.) After pressing

RETURN, you're prompted to press

T for tape or D for disk. You're then

prompted to enter a filename—up

to 12 characters are accepted. Disk

users may use the wildcard {*) con

vention for filenames; KIW* will

load the first file beginning with the

letters KIW, for example, whether

it's KIWANIS or KIWIFRU1T. If you

wish to abort the load, just press

RETURN without entering a file

name—you're automatically re

turned to the menu.

SAVE DATA: After you've en

tered data and want to save it, cur

sor to this item on the menu. The

procedure is identical to LOAD

DATA, described above. If you're

saving a large file, make sure you

have enough room on the disk or

tape. Address Cataloger allows a

maximum of 230 records per file.

(Disk users should note that 230 re

cords will use 182 blocks of disk

space.) If you save a file to disk with

the same name as a previousiy saved

file, the new file will replace the old

one.

DIRECTORY: This option is for

disk users only. When you press

RETURN, the names of files created

and saved by Address Cataloger are

displayed; unrelated filenames are

not displayed. If a large number of

filenames appears and begins scroll

ing, you can pause the list by press

ing the SHIFT or CTRL keys.

VIEW DATA: This puts you in the

data entry and editing section of the

program. After pressing RETURN,

a screen appears:
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Address Cataloger 
Kevin Mykytyn 

There are other address file programs for the 
Commodore 64, but we haven't seen one this fast, 
versatile, and easy to use. "Address Cataloger" 
offers a number of useful features, including a 
directory, string search and multiple search, 
alphabetical sort, and several printout formats. 
Menu operations make it especially easy to 
manage. 

"Address Cataloger" is a specia l­
ized database designed to maintain 
an up-la -date fil e of names, ad­
dresses, telephone numbers, and 
any special notes you may want to 
add {or each entry. Written for the 
Commodore 64 , it incl udes a num­
ber of usefu l features not frequen tly 
found in programs of this kind: a 
view of the disk directory, an in­
stant search for any group of cha(­
acters, alphabetical sorting, and a 
printer option with your choice of 
three information formals. And it's 
written e nti rely in mac hine lan ­
guage-so all opera ti ons aTC ex­
tremely fast. 

Typing II In 
To enter the program, you'll need 
"MLX," the machine language en­
try program elsewhere in this issue. 
Be sure you read and understand 
the instructions for M LX before you 
begin entering the data for Address 
Cataloger. When you first run MLX, 
you're asked for the starling and 
ending addresses. The correct val­
ues are: 
Siu ling Addr~",: 0801 
Ending Addf~lI: 1458 

Next, begin entering the data for 
Address Ca taloger. When you've 
finished typing it in, be sure to use 
the MLX Save option to make at 

least one copy of the program. To 
use Address Cataloger, simply load 
it and type RUN as you would for a 
BASIC program. 

The Menu 
When you run Address Cataloger, a 
menu appears: 

WAD DATA 
SAVE DATA 
DIRECTORY 
VIEW DATA 
SEARCH DATA 
ALPHABETIZE 
PRINT DATA 
QUIT 

A red highlighting b<lr appears 
over the fi rst choice, LOAD DATA. 
To make a selection, use the upl 
down cursor key to move the ba r to 
one of th e items and p ress RE­
TURN. Let's look at each of the 
menu choices and see how to use 
them. 

LOAD DATA: Use this option to 
load a previously saved address 
file. (If you're using disk, it's a good 
idea to save your fil es on the same 
disk as Address Cataloger-you'll 
be able to check the fil enames by 
selecting DIRECTO RY, the th ird 
choice on the menu .) After pressing 
RETURN, you're prompted to press 
T for tape or D for d isk. You're then 
prompted to enter a fil ename-up 
to 12 characters are accepted. Disk 

users may use the wildcard (-) con­
vention for fil enames; KIW- will 
load the fi rst fil e beginning with the 
letters KIW, for example, whether 
it 's KIWANIS or KIWIFRUIT. If you 
wish to abort the load, just press 
RETURN without entering a file­
name-you' re automat ica ll y re­
turned to the menu. 
SAVE D ATA: Aft e r you 've en­
tered data and want to save it, cur­
sor to this item on the menu . The 
p roced ure is ide nti ca l to LOAD 
DATA, described above. If you're 
saving a large fil e, make sure you 
have enough room on the disk or 
tape. Address Cataloger allows a 
maxi mum of 230 records per file . 
(Disk users should note that 230 re­
cords will use 182 blocks of d isk 
space.) If you save a fil e to disk with 
the same name as a previously saved 
fil e, the new file will replace the old 
one. 
DIRECTORY: This option is fo r 
disk users only. When you press 
RETU RN, the names of fil es created 
and saved by Add ress Cataloger are 
displayed; unrelated fil enames are 
not displayed. If a large number of 
fil enames appears and begins scroll ­
ing, you can pause the list by press­
ing the SHiFf or CTRL keys. 
VIEW DATA: This puts you in the 
data entry and editing section of the 
program. After pressing RETURN, 
a screen appears: 
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MICHAEL SHNTORO

LISA

flS9 CRESTIJ3OD DRIVE

rtRCERVlLLE, PA

19027

CHRlSTMftS CfiRD»BlRTHDAYiJULY

CHILDREN) CHRIS HMD DANNY

213-333-0713

IS

MICHHEL SftNTORO

LISA

483 CRESTUKJOD DRIVE

hCRCERVILLE, PA

180E7

213-333-8713

MICHAEL SANTORO

4B9 CRESTWQOO DRIVE.

r-ERCERVILLE, PA

19087

Three printing formats are available with "Address Cataloger": The first includes all

information (name, address, phone, and two lines of extra information), the second
prints all data except the extra information, and the third format, for address labels,

prints a name and address only.

Notice the record number dis

played in the upper left corner of

the screen. There are 18 key combi

nations you can use for a variety of

editing functions:

CTRL-A. Abort. If you're in

the process of editing a record and

decide to keep the original data,

CTRL-A (the CTRL key and A

pressed simultaneously) aborts the

current editing changes and re

stores the data most recently saved

for that record.

CTRL-D. Delete. This deletes

the record currently displayed and

numerically adjusts all subsequent

records. For example, if you delete

record 15, record 16 becomes re

cord 15, 17 becomes 16, and so on.

CTRL-I. Insert. This moves

the displayed record and all subse

quent records up one (15 becomes

16, and so on) so you can insert a

new record—for example, Morris

between Miller and Muller. The In

sert function will not work if the file

is full (if it already contains 230

records).

CTRL-F. Find. This option can

be used only after SEARCH DATA

is selected from the menu. It dis

plays the next record that matches

the search string (see SEARCH

DATA below).

CTRL-P. Print. This option

can be used only after PRINT

DATA is selected from the menu. It

prints the displayed record in the

selected format (see PRINT DATA).

SHIFT- + . Next Record. By

pressing the SHIFT and plus-sign

( + ) keys, the current record is
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stored in memory and the next re

cord is displayed.

SHIFT—, Previous Record.

The SHIFT and minus-sign ( —) key

combination enters the current re

cord into memory and displays the

previous record.

Commodore-+ or Commo

dore-—. Skip Ten Records. Press

the Commodore key and the + or

— key to skip ahead or back ten re

cords. For example, if you're on re

cord 36, Commodore-+ will display

record 46. In the same situation,

Commodore-— will display record

26.

DEL. Backspace. Press the DE-

Lete key to erase the character to

the left of the cursor.

*-. Delete. The left-arrow key

(the upper left key on your key

board) moves all characters to the

right of the cursor one space to the

left.

INST. Insert. This key (SHIFT-

INST/DEL) moves all characters

under and to the right of the cursor

one space to the right.

RETURN. Next Field. Press

RETURN to move the cursor to the

beginning of the next field.

CRSR-DOWN. Next Field.

Same as RETURN.

CRSR-UP Previous Field. This

key moves the cursor to the begin

ning of the previous field.

RUN/STOP. Return to Menu.

This key enters the currently dis

played record into memory and

then displays the menu. (If

SEARCH DATA was selected from

the menu, RUN/STOP activates

the search—see SEARCH DATA

below.)

HOME. Clear Field. This key

clears the field containing the

cursor.

CLR/HOME. Clear Record.

This key (SHIFT-CLR/HOME)

erases all data in the record dis

played. (It can be restored immedi

ately with CTRL-A.)

SEARCH DATA: When you

choose to search through the file,

the data entry screen appears, as

previously shown. Enter any com

bination of characters—a search

string—in any field. Just type in the

string you want to search for in the

appropriate field and press the

RUN/STOP key. (For example, a

MAS in the Last Name field will

find THOMAS, a 414 in the Phone

field will find anyone in the 414

calling area, or CHRISTMAS in the

Extra field will find anyone you

wish to include on your Christmas

card list—if you've set up your file

for this purpose.)

When a match is found, the re

cord is displayed. If you wish, you

can edit any part of the record. To

find additional matches, press

CTRL-F. If no more matches are

found, you'll notice that the record

number has not changed. You can

do multiple searches also—for ex

ample, SMITH, LOS ANGELES in

their respective fields.

If no matches are found, the

screen displays NO MATCH and

PRESS ANY KEY. The menu reap

pears after pressing a key.

ALPHABETIZE: This option sorts

all records alphabetically by last

name. In the case of identical last

names, the sort will look at first

names and alphabetize according

ly. For example, if you have five

Smiths in your address file, they'll

be alphabetized under Smith by first

name: Al, Dorothy, Mike, Richard,

and Walter.

You can also use this option to

clean up your file from rime to time.

After you've used the file for a

while, you're likely to have some

blank records. By alphabetizing,

you'll condense your file—the pro

gram removes all blank records and

renumbers existing files, thus sav

ing space. (It's a good idea to avoid

blank records when entering re

cords—a lot of these in your file will

~-----------------.-"---'-'-'---.-7-'-9-------' the menu, RUN/STOP activates 
MICHAEL SANTORO the search-see SEARCH DATA 
l.ISA 
488 CRESTWOOD OR IVE below.) 
f'l£RCERVIL.LE. PA HOME. Clear Field. This key 
191127 clears the field containing the 
CHRI STMAS CAROIBIRTHOAYIJULY 12: 
CH I L.ORENI CHR I 5 At-D Df'lt-I"{Y cursor. 

MICHAEL SANTORO 
I...JSA 
489 CRESTWOOD DRIVE 
I"ERCERVII...LE. PA 
19£127 

21:5-00:5 - £1719 
elR/HOME. Clea r Record. 

This key (SHIFT-CLR/HOME) 
erases all data in the record dis­
played. (I,t can be restored immedi­
ately with CTRL-A.) 

SEARCH DATA: When yo u 
MI CHAEL SANTORO choose to search through the file, 
489 CRESTWOOD DRIVE 
I'£RCERVIL.LE . PA the data entry screen appears, as 
lee27 previously shown. Enter any com-

I-----------::-:-:--,-,...,--,c--::--:---:-::--;:-:--:-~::-:-::;-{ bination of characters-a search 
Three printing formats are available with "Address Cataloger": The first includes all string-in any field. Just type in the 
inforn/alio'l (uame, address, phone, mId Iwo liues of extra i"f0rlnatiol1), Ihe second string you want to search for in the 
priuls al/ dala except the eXira informatiorl, and Ihe Ihird lonnal, for address labels, appropri ate field and press the 
priuls a name and address ollly. RUN/ STOP key. (For example, a 

Notice the record number dis­
played in the upper left comer of 
the screen. There are 18 key combi­
nations you can use for a variety of 
editing functions: 

CTRL~A. Abort. If you're in 
the process of editing a record and 
decide to keep the original data, 
CTRL- A (the CTRL key and A 
pressed simultaneously) aborts the 
current editing changes and re­
stores the data most recently saved 
for that record. 

CTRL-D. Delete. This deletes 
the record currently displayed and 
numerically adjusts all subsequent 
records. For example, if you delete 
record 15, record 16 becomes re­
cord 15, 17 becomes 16, and so on. 

CTRL-L Insert. This moves 
the displayed record and all subse­
quent records up one (15 becomes 
16, and so on) so you can insert a 
new record-for example, Manis 
between Miller and Muller. The In­
sert function will not work if the file 
is fu ll (if it already contains 230 
records). 

CTRL~F. Find. This option can 
be used only after SEARCH DATA 
is selected from the menu. It dis~ 
plays the next record that matches 
the search string (see SEARCH 
DATA below). 

CTRL-P. Print. This option 
can be used only after PRINT 
DATA is selected from the menu. It 
prints the displayed record in the 
selected format (see PRINT DATA). 

SHIFT- +. Next Record. By 
pressing the SHIFT and plus-sign 
( + ) keys, the cu rrent record is 
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stored in memory and the next re­
cord is displayed. 

SHIFT--. Previous Record. 
The SHIFT and minus-sign (-) key 
combination enters the current re­
cord into memory and displays the 
previous record. 

Commodore- + or Commo­
dore--. Skip Ten Records. Press 
the Commodore key and the + or 
- key to skip ahead or back ten re­
cords. For example, if you're on re­
cord 36, Commodore-+ will display 
record 46. In the same situation, 
Commodore- - will display record 
26. 

DEL. Backspace. Press the DE­
Lete key to erase the character to 
the left of the cursor. 

... Delete. The left-arrow key 
(the upper left key on your key­
board) moves all characters to the 
right of the cursor one space to the 
left. 

INST. Insert. This key (SHIFT­
INST /DEL) moves all characters 
under and to the right of th e cursor 
one space to the right. 

RETURN. Next Field. Press 
RETURN to move the cursor to the 
beginning of the next field. 

CRSR-DOWN. Next Field. 
Same as RETURN. 

CRSR-UP Previous Field. This 
key moves the cursor to the begin­
ning of the previous field. 

RUN/STOP. Return to Menu. 
This key enters the currently dis­
played record into memory and 
then displays the menu. (If 
SEARCH DATA was selected from 

MAS in the Last Name field will 
find THOMAS, a 414 in the Phone 
field will find anyone in the 414 
calling area, or CHRISTMAS in the 
Extra field will find anyone you 
wish to include on your Christmas 
card list-if you've set up your file 
for this purpose.) 

When a match is found, the re­
cord is displayed. If you wish, you 
can edit any part of the record. To 
find additiona l matches, press 
CTRL-F. If no more matches are 
found, you'll notice that the record 
number has not changed. You can 
do multiple searches also-for ex­
ample, SMITH, LOS ANGELES in 
their respective fields. 

If no matches are found, the 
screen displays NO MATCH and 
PRESS ANY KEY. The menu reap­
pears after pressing a key. 

ALPHABETIZE: This option sorts 
all records alphabetically by last 
name. In the case of identical last 
names, the sort will look at first 
names and alphabetize according­
ly. For example, if you have five 
Smiths in your address file, they' ll 
be alphabetized under Smith by first 
name: AI, Dorothy, Mike, Richard, 
and Walter. 

You can also use this option to 
clean up your file from time to time. 
After you've used the file for a 
while, you're likely to have some 
blank records. By a lphabetizing, 
you'll condense your file-the pro­
gram removes all blank records and 
renumbers existing files, thus sav­
ing space. (It's a good idea to avoid 
blank records when entering re­
cords-a lot of these in your file will 



slow down program operation.)

PRINT DATA: Before choosing

any options from this menu item,

be sure your printer is turned on

and the paper properly aligned.

There are several choices to make

before printing out data from an ad

dress file. After selecting this op

tion, a small menu appears:

ALL INFORMATION

PHONE LIST

ADDRESS LABELS

MAIN MENU

The first choice, All Infor

mation, prints all the data in a file.

The Phone List selection prints all

data except the information in the

Extra field. Address Labels prints

all data in the Name, Address, City,

State, and Zip fields. When printing

address labels, you can adjust the

printer linefeed by typing POKE

5176, x, where x is the number of

linefeeds you want. As written, the

program uses six linefeeds. If you

wish to make a permanent adjust

ment, load the program, type this

POKE in immediate mode, and re-

save the program with a new file

name. The final choice. Main

Menu, provides an easy way to exit

from the print option.

After selecting one of the three

printing formats, another menu is

displayed:

SELECTED

ALL

MAIN MENU

The first choice, Selected, al

lows you to choose which record or

records will be printed. You're pre

sented with the data entry screen

{as in the SEARCH DATA option).

Enter a search string in the appro

priate field(s), and press RUN/

STOP. All records that match are

then printed out. If you wish to stop

the printing after any record, press

RUN/STOP.

If the All option is selected, all

records are printed out. Again,

RUN/STOP will halt the procedure.

If you've selected a printing

format (All Information, Phone

List, or Address Labels), and then

go to the main menu (ignoring Se

lected or All), you can then print

out individual records from within

the View Data option by pressing

CTRL-P.

QUIT: This option exits the pro

gram and returns you to BASIC.

See program listing on page 93. o

Expandable

Graphics Dump
For The

Commodore 1526

And

MPS-802 Printers

Fred Solmer

Here's a quick and easy way to get standard- or

double-sized high-resolution printouts. The pro

gram works with Print Shop, Doodle, Koala Pad,

and other hi-res screens. Versions for the 64,128,

and Plus/4.

The April 1985 issue of COMPUTED

GAZETTE contained a useful program

titled "1526 Hi-Res Screen Dump,"

which allowed 64 owners to print

out high-resolution screens on Com

modore's 1526 or MPS-802 print

ers—models that aren't normally

capable of high-Tesolution graphics

printing. "Expandable Graphics

Dump," for the Commodore 1526

and MPS-802 printers only, goes a

few steps beyond. It provides for col

umn placement of the normal screen

dump, allowing it to be printed out

anywhere from column 0-40. Also, a

blowup option is included. With a

single keypress, you can get a print

out twice the size (horizontally and

vertically) of the normal one. Two hi

res screens could be combined into

an 8V2" X 11" "poster."

Expandable Graphics Dump

works with almost any hi-res screen.

The 64 version prints graphics

screens created with the Print Shop

("Screen Magic" pictures only), Doo

dle, and the Koala Pad. in fact, it's

compatible with almost any software

designed to make hi-res screens.

A Simple Procedure
After typing in the version for your

computer (Program 1 for the 64, Pro

gram 2 for the 128 or Plus/4), be sure

to save a copy. Be especially careful

when typing the numbers in the

DATA statements. {It's recommend

ed that you use "The Automatic

Proofreader" to assist you in typing

the program correctly.)

Before getting started, be sure

your printer is turned on. If you own

a 64, first load your hi-res screen as if

it were a machine language program:
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slow down program operation.) 
PRINT DATA: Before choosing 
any options from this menu item, 
be sure your printer is turned on 
and the paper prope rl y aligned. 
There are several choices to make 
before printing out data from an ad­
dress me. After selecting this op· 
tion, a small menu appears: 

All INfORMATION 
PHONE LIST 
ADDRESS LA BELS 
MAIN MENU 

Th e fir s t ch oice, All Infor­
mation, prints all the data in a file . 
The Phone List selection prints all 
data except the in formation in the 
Extra field . Address Labels prints 
all data in the Name, Address, City, 
State, and Zip fields. When prin ting 
address labels, you can adjust the 
printer Iine feed by typing POKE 
5176, x, where x is the number of 
Iinefeeds you wa nt. As written, the 
program uses six line feeds. If you 
wish to make a permanent ad just­
ment, load the program, type this 
POKE in immed iate mode, and re­
save the program wit h a new file­
nam e. The nnal ch o ice. Main 
Menu. provides an easy way to exit 
from the print option. 

After selecting one of the three 
printing formats. another menu is 
displayed: 

SELECTED 
ALL 
MAIN MENU 

The first choice. Selected. al­
lows you to choose which record or 
records will be printed. You' re pre­
sented with the data entry screen 
(as in the SEARCH DATA option). 
En ter a sea rch string in the appro­
pria te He ld(s), and p ress RUN/ 
STOP. AU records that match are 
then printed oul. If you wish to stop 
the printing after any record, press 
RUN/STOP. 

If the All opt ion is selected, all 
record s a re printed o ul. Agai n. 
RUN/STOP will halt the procedure. 

If you've selected a printing 
format (All In formation . Phone 
List, or Address Labels), and then 
go to the main menu (ignoring Se­
lected or All), you can then prin t 
out individual records from within 
the View Data option by pressing 
CTRL-P. 

QUIT: This option exits the pro­
gram and returns yOll to BAS IC. 

See program listing 011 page 93. • 

Expandable 
Graphics Dump 

For The 
Commodore 1526 

And 
MPS-802 Printers 

Fred Solmer 

Here's a quick and easy way to get standard- or 
double-sized high-resolution printouts. The pro­
gram works with Prillt Shop, Doodle, Koala Pad, 
and other hi-res screens. Versions for the 64, 128, 
and Plus/4. 

The April 1985 issue of COMPUTE!', 
GAZETTE contained a useful program 
titled " 1526 Hi-Res Screen Dump," 
which allowed 64 owners to print 
out high-resolution screens on Com­
modore's 1526 or MPS-802 print­
ers-models that aren 'l normally 
capable of high-resolution graphics 
printi ng. " Expandable G raph icS 
Dump," for the Commodore 1526 
and MPS-802 printers Dil ly, goes a 
fe\ .... steps beyond. It provides for col· 
umn placement of the nonnal screell 
dump. allowing it to be printed out 
anywhere from column 0-40. Also, a 
blowup option is included. With a 
single keypress, you can get a print· 
out twice the size (horizontally and 
vertically) of the nonnal onc. Two hi­
rcs screens could be combined into 
an 8W'" X 11" "poster." 

Expa ndab le Grap hics Du mp 

works with almost any hi-res screen. 
The 64 ve rsion prints graphics 
screens created with the Prillt Shop 
("Screen Magic" pictures only), Doo­
dle, and the Koala Pad. In fact , it 's 
compatible with almost any software 
designed to make hi-res screens. 

A Simple Procedure 
After typing in the version for your 
computer (Program 1 for the 64, Pro­
gram 2 for the 128 or Plus/4), be sure 
to save a copy. Be especially careful 
when typing the num bers in the 
DATA statements. (It's recommend­
ed that you use " The Automatic 
Proofreader" to assist you in typing 
the program correctly.) 

Before getting started, be sure 
your printer is turned on. If you own 
a 64, first load your hi-res screen as if 
it were a machine language program: 
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Three Hi-Res Printouts:

A mountain scene from "The Coordinator" (March 1986 GAZETTE).

**

■j ■ - .*"■ —f

t i

/I double-sized printout of a screen created with The Print Shop.

Double-sized printout of barnyard animals created with the Koala Pad (the

striped lines in this picture arc a side effect of multicolor mode).

60 COMPUTE'S Gazotto August 19B6

LOAD"scn?emiame",8,l. You proba

bly won't be able to see it, but it has

been loaded into memory. Then type

NEW. Next, load Expandable

Graphics Dump, and type RUN. The

screen prompts make it very easy to

use. In the 64 version, you're first

asked if the hi-res screen was created

by Print Shop. After you press the ap

propriate key, you're asked to choose

a normal size or enlarged, double-

size printout. After making this selec

tion, you're asked for a "space-over"

value, 0-40. A computer screen is 40

columns wide, but the printer has 80

columns. The space-over number

controls the number of spaces be

tween the left margin and the printed

picture. For example, if you wish

your hi-res screen to be printed at the

left margin, choose 0. To center it on

the page, enter a value of 20.

On the 128 and Plus/4, you

may load Expandable Graphics

Dump first. Then use the built-in

graphics commands to create a pic

ture in GRAPHIC 1 mode. When

you're satisfied with the result, load

Expandable Graphics Dump (if you

haven't already done so) and run it.

In this version, you're asked to

choose a "1:1" (normal size) or blow

up printout, and then a space-over

value, as described above. (The com

mercial software mentioned above—

Print Shop, for example—is written

for the 64. Commodore 128 and

Plus/4 versions of these products are

not available at this writing.) On

these two machines, you can draw a

picture using the built-in graphics

commands, exit to the text screen

(with GRAPHIC 0), and run the pro

gram. It's not necessary to save the

picture to disk and load it back into

memory.

Note that the 64 version of Ex

pandable Graphics Dump is written

for hi-res screens which can be saved

as disk files. This restriction means it

can't be used to print the greeting

cards from Print Shop, although it

works well with the "Screen Magic"

portion of the program. Also, Ex

pandable Graphics Dump handles

monochrome hi-res screens some

what better than multicolor screens.

If you look closely at the Koala Pad

illustration, you'll see that some col

ors have been translated to stripes.

This is a result of the way the addi

tional colors are stored in the hi-res

bitmap.

See program listings on page 106. •

Three Hi-Res Printouts: 

A mountain SUllt from "TIIC Coordinator" (Marcil 1986 GAZETTE). 

A double-siztd printou t of a screell crealI'd willi The Print Shop. 

Double-sized prilllolit of banlyarli animals crca/ed wi/II tile Koalll Pad (tile 
S lrill~d lilies ill O,is pictllre arc a side rffrci of mlil/ic% r 1110111'). 
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LOAD"screeIllIQme",8, i . You proba­
bly won't be able to see it, but it has 
been loaded into memory. Then type 
NEW. Nex t, load Expan dable 
Graphics Dump, and type RUN. The 
screen prompts make it very easy to 
use. In the 64 version, you're first 
asked if the hi-res screen was created 
by Prillt SllOp. After you press the ap­
propriate key, you're asked to choose 
a normal size or enlarged, double­
size printout. After making this selec­
tion, you're asked for a "space-over" 
value, 0- 40. A computer screen is 40 
columns wide, but the printer has 80 
columns. The space-over number 
controls the number of spaces be­
tween the left margin and the printed 
picture. For example, if you wish 
your hi-res screen to be printed at the 
left margin, choose o. To center it on 
the page, enter a value of 20. 

On the 128 and Plus/4, you 
may load Expandable Graphics 
Dump first. Then use the built-in 
graphics commands to create a pic­
ture in GRAPHIC I mode. When 
you're s.1tisfied with the result, load 
Expandable Graphics Dump (if you 
ha ven't already done so) and run it. 
In this version , you're asked to 
choose a " 1:1" (normal size) or blow­
up printout, and then a space-over 
value, as described above. (The com­
mercialsoftware mentioned above­
Print SIIOP, for exa mple-is written 
for the 64. Commodore 128 and 
Plusj4 versions of these products are 
not ava ilable at this writing.) On 
these two machines, you can draw a 
picture using the built-in graphics 
commands, exit to the text screen 
(with GRAPHIC 0), and run the pro­
gram. It's not necessary to save the 
picture to disk and load it back into 
memory. 

Note that the 64 version of Ex­
pandable Graphics Dump is written 
for hi-res screens which can be saved 
as disk files. This restriction means it 
can't be used to print the greeting 
cards from Prillt S/lOp, although it 
works well with the "Screen Magic" 
portion of the program. Also, Ex­
pandable Graphics Dump handles 
monochrome hi-res screens some­
what better than multicolor screens. 
If you look closely at the Koala Pad 
illustration, you'll see that some col­
ors have been translated to stripes. 
This is a result of the way the addi­
tional colors are stored in the hi-res 
bitmap. 
See program listillgs 011 page 106 .• 



Turning A BASIC Arcade Game

Into Machine Language

Richard Mansfield

Senior Editor

Last month we created a simple

BASIC action game that illustrates

many of the essential techniques

used to write "arcade style" games.

Let's finish describing how it works

and then translate it into machine

language (ML).

sc

EM

CO

XD

AS

KA

CP

HA

BK

DH

PP

DA

CC

BK

RR

AH

JB

100

110

120

130

140

150

160

1000

1010

1020

1030

1040

2000

2010

2020

2030

2040

PRINT" [CLR]'
PLR = 1054;ENY = 1034:X

■ -1 :KE = 212iREM USE

(SPACEjKE - 203 FOR 64

FOR I = 1 TO 24

GOSUB 1000:GOSUB 2000

NEXT I

X » NOT X

GOTO 120

POKE PLR,3 2

IF PEEK(KE)-47 AND PLR

<1984 THEN PLR - PLR+4
a
u

IF PEEK(KE)=44 AND PLR

>1054 THEN PLR = FLR-4

AB

POKEPLR,219iIFPEEK(PLR

-2 0)=209THENPRINTCHR$(

7)iCOUNT-COUNT+liPRINT

"{HOME)";CO

RETURN

POKE ENY,32

IF X THEN ENY = ENY+40

I GOTO 203 0

ENY = ENY-40

POKE ENY,209

RETURN

Line 130 illustrates object

weaving. The elements of an action

game—all the objects from the

alien mothership to the human's at

tack vessel—must be acting in con

cert, or the visual effects will appear

jerky or worse, in this example

game, one obvious design consider

ation is that each object should take

about the same amount of time to

compute. The subroutines are ac

cessed so that the player object

moves just one space on the screen

and then waits until the enemy ob

ject takes its turn.

Finally, when the enemy has

moved 24 times, it's necessary to

reverse its direction. To do this, the

toggle variable X is switched to its

opposite state. In BASIC, a variable

is true if it has any value other than

0 and false if 0. Also, the NOT oper

ator in BASIC can switch a variable

between —I and 0 each time it is

used; it will toggle the variable,

which is exactly what we need to do

when signaling whether to move

our alien up or down the screen. In

the alien-moving subroutine (lines

2000-) we add 40 (one screen line)

and thus move the alien downward

if X is true {- 1). The BASIC expres

sion IF X means "if X does not equal

zero." Conversely, the toggle- vari

able causes the program to subtract

40, moving the alien up the screen,

whenever X is false (0).

The Player Subroutine
The player- and enemy-moving

subroutines are similar in structure,

but the player routine does four ex

tra things. It must check for key

presses, look for boundary

conditions (is the player moving off

the screen?), update and display the

score, and make noises during any

"hits." In a more complex game,

these four jobs might well lead to a

time-hogging effect: The time spent

in the player routine becomes sig

nificantly greater than the time

spent processing the other objects

in the gome. It doesn't happen here,

but if it ever should, the program

mer would want to balance things

out by, perhaps, inserting the task

of scorekeeping into the enemy-

moving routine, assigning audio ef

fects to another subroutine, score

display to yet another, and so forth.

The idea is to spread the work

around so that nothing becomes lop

sided and interferes with the flow

of the game.

The first thing we do in the

player subroutine is blank out the

player character by placing a 32

(blank) into the player's current

screen location. Then we check the

keyboard by PEEKing the "last key

pressed" location. If it's a 47, then

the player has depressed the < key

to move the player down the screen.

We discern that the player isn't go

ing off the bottom of the screen,

and then we add 40 to the player-

position variable (PLR) if the

screen-bottom boundary hasn't

been violated.

On the other hand, if the play

er tries to move up using the > key,

we make a similar boundary check

first and then subtract 40 from his

position. Line 130 POKEs the piay-

er character into whatever happens

to be his current position. Then we

look over to the left 20 spaces and

see if the enemy is located there. If

so, the player has managed to line

himself up with the enemy and gets

a point added to his score (that's the

goal of the game; keep parallel to

the enemy). PRINTing CHR$(7)

causes a sound on the 128; making

noise on the 64 is slightly more

complex, so there's no collision

sound in this program for that com

puter. Finally, the cursor is sent tc

the HOME position and we print

the current score and return to the

main loop.

The enemy subroutine also

starts off by blanking the character

and, based on the value of the tog

gle variable X, the enemy is moved

up or down as appropriate.

Same Program, 100

Times Faster
Now that we've dissected the

BASIC version, here's how it would

translate into ML, We follow the

structure of the BASIC version fair

ly closely: Matching line numbers

indicate that the same task is being

accomplished in both versions.

There are some extra lines in the

ML version because individual pro

gramming commands in ML are

usually more particular than BASIC

commands. PRINT "HELLO" in

BASIC is broken down into discrete

steps in ML: LDA #'H:JSR $FFD2:

LDA #'E:JSR $FFD2:LDA #'L...and

so forth. Each letter of a word is

separately sent to the screen. It's

100 times faster than BASIC when
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Richard Mansfield 
Senior Editor 

Lnst month we created a simple 
BASIC action game that illustrates 
many of the essential techniques 
used to write "arcade style" games. 
Let's fini sh describing how it works 
and then translate it into machine 
language (ML). 

sc , .. PR!NT"' CLR}" 
EM 110 PLR _ 113 54: Etn' - 103 4:X 

_ - lIKE - 2121REM USE 
ISPACEjKE - 20 3 FOR 64 

CG 12a FOR I - 1 TO 24 
XO 13a GOSUB 10001 GOSUB 2000 
AS 14a NEXT I 
KA 150 X-NOTX 
CP 160 GOTO 120 
HA lIHI0 POKE PLR,32 
8K 11'110 IF PEEK(KE)-47 AND PLR 

<1984 THEN PLR _ PLR+4 
0 

OK 102a IF PEEK (KE) _ 44 AND PLR 
>1I'S4 THEN PLR _ PLR-4 
0 

Fe 1030 POKEPLR,219IIFPEEK(PLR 
-2a ) _ 209THENPRlNTCHR$ ( 
7) ICOUNT-COUNT+ I I PRINT 
- !HOME)"; CO 

DA la40 RETURN 
cc 200a POKE ENY , 32 
8K 2010 IF X THEN ENY - ENY+40 

.GOTO 203a 
RR 202 a !::NY _ ENY- 4a 
AH 2030 POKE ENY.2ag 
JIl 2040 RETURN 

Line 130 i ll ust rat es object 
weaving. The elements of an action 
game-all the objects from the 
alien mothership to the human's at­
tack vessel-must be acting in con­
cert, or the visua l effects will appear 
je rky o r worse. In th is exam ple 
game, one obvious design consider­
ation is that each object should take 
about the same amount of time to 
compute . The subroutines are ac­
cessed so that the p la yer object 
moves just one space on the screen 
and then waits until the enemy ob­
ject takes its turn. 

Finally. when the enemy has 
moved 24 times, it's necessary to 
reverse its direction. To do this, the 
toggle variable X is switched to its 
opposite state. In BASIC, a va riable 
is true if it has any value other than 

Turning A BASIC Arcade Game 
Into Machine l anguage 

o and fa lse if o. Also, the NOT oper­
ator in BASIC can switch a variable 
between - 1 and 0 each time it is 
used; it wi ll toggl e the variab le , 
which is exact ly what we need to do 
when signaling whether to move 
our alien up or down the screen . In 
the alien-moving subroutine (lines 
2000-) we add 40 (one screen line) 
and thus move the alien downward 
if X is true ( - I). The BASIC expres­
sion IF X means " if X does not equal 
zero. " Conversely, the toggle vari ­
able causes the program to subtract 
40. moving the ali en up the screen, 
whenever X is false (0). 

The Player Subroutine 
The player- and enemy-movin g 
subroutines are similar in s tructure, 
but the player routine does four ex­
tra things. It must check for key­
p r e s se s , look for boundary 
conditions (is the player moving off 
the screen?), update and display the 
score, and make noises during any 
" hits." In a more complex game, 
these four jobs might well lead to a 
time-hogging effect: The time spent 
in the player routine becomes sig­
nificantl y g reater than the time 
spent processing the other objects 
in the game. It doesn 't happen here, 
but if it ever shoul d, the program ­
mer would want to balance things 
out by, perhaps, inserting the task 
of score keeping into the enemy­
moving routine, assigning audio ef­
fects to another subroutine, score 
d isplay to yet another. and so forth. 
Th e idea is to spread the work 
around so that nothing becomes lop­
sided and interferes with the now 
of the game. 

The first thing we do in the 
player subroutine is blank out the 
player character by placing a 32 
(bl ank) into the player's cu rre n t 
screen location. Then we check the 
keyboard by PEEKing the " last key 
pressed" location . If it's a 47, then 
the player has depressed the < key 
to move the player down the screen. 
We di scern that the player isn't go-

ing off the bottom of the screen, 
and then we add 40 to the player­
pos ition var iable (PLR) if th e 
screen-bottom bo und ary ha sn 't 
been violated. 

On the other hand, if the play­
er tries to move up using the> key, 
we make a similar boundary check 
first and then ·subtract 40 from his 
position. Line 130 POKEs the play­
er character into whatever happens 
to be his current position. Then we 
look over to th e left 20 spaces and 
see if the enemy is located there. If 
so, the player has managed to line 
himself up with the enemy and gets 
a point added to his score (that's the 
goal of the game: keep pa ra llel to 
th e enemy). PR INTing C HR$(7) 
causes a sound on the 128; making 
noise on the 64 is slightly more 
complex, so there 's no coll ision 
sound in this program for that com­
puter. Finally, the cursor is sent to 
the HOME position and we print 
th e current score and return to the 
main loop. 

The enemy subroutine a lso 
starts off by blanking the cha racter 
and, based on the valu e of the tog­
gle variable X, th e enemy is moved 
up or down as appropriate. 

Same Program, 100 
Times Faster 
Now that we've dissected th e 
BASIC version, here's how it would 
translate into ML. We follow the 
structure of the BASIC version fai r­
ly closely: Matching line numbers 
indicate that the same task is being 
accomplished in both versions. 
There are some extra lines in the 
ML version because individual pro­
g rammin g commands in ML are 
usually more parliCillar than BASIC 
.commands. PRI NT " HELLO" in 
BASIC is broken down into d iscrete 
steps in ML: LOA # 'H:JSR $FF02: 
LOA # 'E:JSR $FF02:LOA #'L.. .and 
so fo rth . Each letter of a word is 
sepa rately sent to the screen. It's 
100 times faster than BASIC when 
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GreatSoftware forUnder
Now is your chance to build your software library at a very reasonable cost,! For ONLY $6.99 you can get

.software for your Commodore or Apple computer. Choose from entertainment, home management or

education titles.

Save $1.00 on a 10-pack of DS/DD Blank Diskettes with any merchandise order over $10.00.

For the Commodore 64/128 For the Apple II+, He, He

Knlrriainmrnt Series

C 1 Memory Quest

C-2 Sky Fighters

v-'-i Atomic Challenger

c -i Professional Gambler

(' fi The Survival [nsttntf

C li Ati'jule Acliun

{'-7 Adventure Master

«'H A I'ACiiUI'S NOW

c m Hiis. Pieces and Clues

C 10 Hoard Games I
c 11 Hoard Game Challengers

C I;! clii's-. Champion

(' i:i Crazy Corners

('-14 Gain in- Empire Builder

C-lRJusl Games (With aTwtst!)

c Hi I.inn!, Sea & Air Adventure:
C 17 Maze Madness!

C 18 Peg Out (The Cribbage Game

C-lBKiarTrch Evolution

C 20Trivia Quesi

C-21 Open—
Golfing Kuyal Si. GcorgeV)

C-aa Alton

t'-ij;! Uuiw Hal Ik' for Antwerp

c :M Wizard & the I'nnri'Hs

{'■yriiiiysM-s* iin' Golden Fleece

(' BtiMlsslan Asternid
t' 27 Passport I" Laniitin
(' 2H Passport I" Paris

Hnnie Management

C-3I1 Vital flala Keeper

C-31 W[>rdm;i>lcr Senior

C-32 Master Word
C !M PsmnEl Spreadahwt

C-34 k'I!ASH. database manager

c 3G My 84—A Computer Tutor

C-36 Commodore 04 Utilities

c :i7 Financial Analyzers

CtiH Hume and Rusmess Card PUs

038 Home: Expense Man an"
C-ioilome Finance Organizer I
(' II ilome finance OrKanizer '2

C-4!i]tomi! Income Manager

CMS Home Money Manager

C-44 Home Property Manager

C-4fi Personal File Keepfr

(>47 Personal Investment ManagBr

CIHFiimilyTrep

C-4!) Electronic Scheduler

(' filU'rn Financial OrBiini/er

C 61 liccipe- BOX

C-E2TM Record Organize?

Ktl unitinn Scries

r fi.1 Number Builder
C-&4 Numher Chaser

C-55 Hide ft Seek

C-5H Picture This

C-B7 Let's Count

C-SSTimr Trucker

i;Tifl Fancy Fsice

C-60Math Manor
C t>\ TyplnB Tutor

C-flBSpaod Reader

KlenrirHirak Co.

Kduratiiin Series

G-83Why?

C-M When!

CfifiTlie Three Boars

('■(l(iClinKcrbread Man

C 67Baby Animals

C-08 llojipy I he Curious Kanguroo

C-6SWild Animals

C70Tom Thumb

C 71 I Was a Second Grade Werewolf

C-72Toiigh Eddie

EnlrrtJURinont Series

A-1 ikKiliner's t'avo. an Ailwnlure

A-2 Cave of the Mind, an Adventuro
A :i liivcr Adventure, an Advenlun
A-4 Fore!, GolOng Simuiatur

AT] Lady Luck

a 6 Space Adventure

A-7 Classic Games

A-M Android Invasion

A-t) Championship C>ainhler

A-lOChaaa Champion

A-l I MemoryQneal

A 13 Ulyssrs & !he Gollien Fktte

A L5Passpuri tu London

A Hi Passport to Paris

Home Management

A-17The Addresser—Mailing List

A-15Financial Planner

A-19 General Ledger

A-20 Monthly Budgetcr

A-21 NutrlUon Monitor

A-2^Kci'iiritips Portfolio

A ^:i Recipe IVix

A-MDatabase Manager
A-yrilli.sk Library

A-'2<> Klcctronii; Calendar

A-27Electronic Piione Book

A-28 Family Tree

A 29 Personal Spreadsheet

A-30JWriter, Word Processor

A-31 Utility Master

A-92VUaI Data Keeper

A-33TyplngTutor

A :i4Tax Heciird Organizer

A-;) 5Checkbook Hakincer

A-:!(>,! Ha.se

Mdnration Series

A-37Hr.MaUi

A-3BSpeed Reading
A-3BBetfnning Counting
A ■lUCounlingSkills

A-41 Addition I
A-l a Addition II

A-43Addltlon ill

A 44 Addition IV

A-4ri.Sul]|raction 11

A-4TSubtraction Til
A ■IHMLilM|!liratmn 1

A-4DMultiplication II

A-60Multipllcailon 111
A-.ril DivLsion 1

A-fi'JDivision II

AS.)Division Hi

A-54 Division IV

Eleclric Book Co.

Education Series

Aflf.Why?

A-BSWhen?

A-B7The Three Bears
A 58Qlngerbraad Man

ATi^lhahy Animals

A-liOlloppy the Curious Kangaroo

Alii Wild Aiiimals

A02Tom Thumb

A-631Whs oSecond Grade Werewolf
A-64Tough Eddie

ENHANCER 2000™
Disk Drive $149.95
plus sjuxi postaee/handllng

Commodore compatible
floppy disk drive

mtnal Boitwai

• utility Cartridge! 30 fUno
linns: S19.85

I B0O-2BT-941]

In MinitrMiin CALL

[■'iis!liriR Software, Inc.

P.O. Box 5297
HopWns, MN 65343-2287

ORDER FORM

Plus these Super Accessories
• Universal Blank Diskettes (far Apple or Commodore) compatible

with any !JW" ili^k drive, Double-notched, DS IHi <lisks niir
Single >nic(t iihi'r.fMwIlic.storiiHi'alllicsamegreal prii'i-! I It JX n( :r.
16.89. Blank Diskettes: I00t> certified, DS [ID. Bos nf 10:58.50.

for Commodore 64/128

• Shnn-Dala :t()OCr" 300 ,

Iliiuil Modem: Auicxlial, i |'|i\usc list tht; ordering number) s) (C-l, A-:J,elu.) of the pro]4ram(s) ymi wish to order and
aumjuwwer, im-ludcMcr ! return this order form along with your check, money order or VIRA/MasterCard

Information to: First line Software, P.O. Box 5297, Hopkins, MN 55343-2297.

I'm ordering ihe fallowing programs! Toial number ofsoftware pkfis - — k tO.G9e&ch i

Warp Drive Cartridge: Faal

er Inadinjf plus more Func

Huns for mure eJTicienl ubp
ill >iiui fomputcr S19.9!)

CALL TOLL-FREE
Q Chech or money order enclosed

U.S. FUNDS ONI1'

D visa □ MasterCard

Card *

Expiration Date —

PhoneJ _J -

Name

Boxes ofB Uniwrsal blank disks.

Uoxes of 10 blank disks x $8.50 per bos S.

300C 300 Baud Modem x S32.95 per modem S.

Utility Cartridge x $19.05 each S_

Warp Drive Cartridge

Enhancer soon Disk Drive.

Total amount oforder ...

$1956 each J-

x $14!).9"j each S-

MN Residents add ti".', stau salea t;ix

Total itniktoe olifck. nKinij order irr nil in VISA/MC information ui. ien(

Mtiney orders/Cre*!it C&rd Drd€I3 slii[>jx'(i immediately.

Allow 4-6 weeks for delivery for check tmlers.

Date.

Niintc

City

.Address-

Great Software for Under $70~ •• 
Now is you r chance to bu ild your software library at a w ry reasonable cost! r or ON LY $6.99 you can get 

sofl:ware fo r you r Commodore or Apple computer. Choose from entertainment, home management or 
education titles. 

Save $1.00 on a 10· pack of DS/ DD Blank Diskettes with any merchand ise order over $10.00 . . 
For the Commodore 64/ 128 For the Apple 11+, lIe, lIe 
t:nt"rulnmcnt ~rieli 

l' I ~"' n'.,ry (JUl'S1 
c ' :! :-(k)' t';~h l er~ 
( ':1 Ah .. ",,, l'hal k'n!,wr 
C -I I'r"f\">.,~ ,n al (;ambler 
c r, Th" SU"' i" alln~lin("t 
C Ii A r,'a,Jp An lUll 
{ ". 7 "d" " ntun' Ma.~I~r 
C II A I'AC:".II~ t\OW 
("" Hil s. PiN" " ;u,d ClI!~s 
("· IUII ... ,,,,1 roll",..' 1 
t: II Ilu"nl ('anH" nml\('''~'' 1"!! 
(" 1 ~ n •. ,"", ("In""I'''''' 
( . I :) ( 'ra~l' ( '"rm' '''' 
( '· 14 (;" Iu! I,,· E"' l nr~ lIu ild~r 

I" I roJu~1 Ga m .... (Wil h a 1'\o· i.~1' 1 
(" W l.and. Sra" A,r Ad '·enu.,.. ... 
C 17 ~I az,' ~Iaolnt""'! 
C Utl'pX Out (11l<." Croi.>bage Gam,· ) 
1". 11' SI :o.r Tn:k E, " IUl it '" 
(" :!n Tr" m \,I n' .... ' 
(" :! IOI" 'n -

(;"'''n)l l(oy:, ' SI (;,~'r)le'8 
I" ~~ ,\n,·u 
( . ~: I f1"I~.'_ II"'II,· (ur Antwerp 
(' ~ ., Wl"lIml & th.· l'rnl.·.·"~ 

t ' :!r, III~'S"..; & 110' (O"I,kll .1 ... ·. ,., 
l" :!ti Mi,~I,,,' A~to'r"i,' 
C ~7 1 'I,s' I ~,rt '" !...,ndun 
(" :!1I 1"l ..... ( M' .. tn l'a r i.~ 

!lome M.~cment 

C:IO \'11111 Uata """lloCr 
C3111'o rd mlL'ote r Senlor 
C 32 M""t"r Word 
C 33 1'cn;onal Sl'n:adsh~t 
Ca4 .(I)ASt~ database rnanag;:r 
C31i My 64- A Coml,mer Tulor 
C:l6 Ct>rt\m odo~ (j.;t Ulilit ies 
C !J7 Flnlmclal A,mly.ters 

C 3!! lIome a nd I\usiness Card File 
C:I9 l1ome t: ~pen!IC Manager 
C 40 1lofne t'i nan~ Orgllnizer 1 
C-I I lIo fne t"lnan~ Organizer 2 
C4~ lIome Income Manager 
C 4a lIome Money .\Ianager 
C44 1I<.Hne ''rOllCrly Manager 
C-I6 l'el'8Onal rile KeefH"r 
C47 1'CI"!!t!llall nvestrnent Manager 
C·41j Fnmlly Tree 
C4{l .:I~ctmnic & "cdllicr 
C-r.O I'w Flnanelnl Orgllllb:cr 
Cr;1 i!l'Cl lle J1.o~ 
C1i2 T1r.x Uf'OCord Organizer 

Y.due.tlon ~rierl 

C-5:I Numbl!r lIuilder 
C fi.;) Nu mber Chaser 
CSIi IIide " Seck 
C56 I'!e ture ThI$ 
Cli7 leI', Counl 
C68l1n,e Trueker 
c-r,1) Fr.nc), "ace 
c-r.oM,uh Man"r 
C-li l lYpl n~ Tutnr 
C-fl~Sj)e~d !leader 

t:lect.ric !look Co. 
""nc.tlo ll Series 
c- r,a Wl,>'! 
C M When? 
C-6li l 1Ic Thre.! llea~ 
C 66 GiIlJ!crbread Man 
C 67 Ha b)' An imals 
C68 l1oI11'Y the Curiou~ Kangaroo 
C 69 WIld Anlmal~ 
C 70 Tom Thumb 
C 71 1 Wa.\ a Second Grade Werewolf 
C-72 TouJ!.h Eddie 

Enten.alnrnent Se.rie5 
A· I Ik1Iinncr'~ Ca'·e. an Ad\",nI UIl' 
A 2 C.~e of the Mind. an Adven tu re 
A·:I IIwer Ad,·cnlure. an Ad'"f!nlu'e 
A·4 ru re!. Golfing Simulator 
A·r. l..ady!.uck 
A·6 SI'IlCC Ad"entu rc 
A·7 CIas.~1c Ga.m"" 
A·I:I AndrQld Invasion 
A·O Chnmpionsbip Gambler 
A· IO Clt e" Cba.mpion 
A· II Memo!)' Que~ l 
A· I:I Ub"!l'<e~ & the Gulden ~'et.'Ce 
A Iii 1'1I..""'I ... t l 10 l.o,ulon 
A 10 1'''''''''1'''" 10 I'aris 
'h'me M. nagement 
A· 17The Addte$Ser~Mailing [.isl 
A· 18t·jnanclal l'1anner 
A. 19Gtnerall.edger 
A·20Monthl)' Iludgeter 
,,·21 Nutrition ~Ionit o r 
A·22&.:uritl"" l'onfolio 
A·23Ilt,<:l l'e Uo~ 
A·24 ])lOlnbll$e M:lt",g~r 
A·2r. m~k I.lbrnry 
A·26EIL'l: lronlc Calendar 
"'·27 ~:Iec tronlc "hone Hook 
A·ZS . 'runllyTrl-e 
" ·29 l'ersonal Spreadsheet 
A·30JWritcr. V.'ord I' roccssor 
A·31 Utilil)' Masler 
A-32 1'1ta l Dala KeelM'r 
A ·;J:ll~·Jl;n 8 T\!tor 
A·;W Ta" 1I~,d Organize' r 
A.:l5Chf'OC kbook lJ.:dallC(!r 
A·36JUIL'W! 

"dllutlun Series 
1'0·:17 Mr. ~Iath 
A ·:I8Sl't'~d lIead ing 
A·:l91\egmning Counl ing 
A·40C<>"nl lng Skilt~ 
1'0 ·41 A!lIl1llon I 
A·42A!Idillon II 
A·4:1Add!!lon III 
A·4-1 Additlun IV 
A.-IliSui.>(ractlon I 
A·46Suhtractilln II 
A·47Sublractlon III 
A·48 Mull lllllcatinn I 
A·49 Mull ll'l ical\un II 
A r.o Multl l, llcal ion 111 
A 51 Ol\'blon I 
A·!;2 1),,·bion II 
A·r .. 1or .. islon 111 
A·54 Oi" blon IV 
Elettrlc Book Co. 
t:dueathm Series 
A r,r, .... 'hy'! 
A·r.t;Whcn? 
A ·1i7Th~ Thn.~ HCMS 
A ·6l:l(:ln~crh rc"d Man 
A·IiUllahy Anlnmls 
A·tiOlluPI'y the Curious ""nK/m,,) ".1lI 11'lh1 Animals 
A·6ZTo rn Thorni.> 
A 63 1 WI\." a &<'und Grade Werewnlr 
A 64 Tough ~;ddie 

ENHANCER 2000™ 
Plus these Super Accessories Disk Drive $149.95 

~~ • Unlven.a.l InIlJlk Disketll~ t rur 1\I)j,l\>ul"("wllnHKI"I"I' ) t'u IIlJlilliblt· 
wnlt IIII}' :-, ~, . di~ k <lft\ ,· Duul,II' IlUtdlCd, os nn disks gi\l' 
'''' It;It · ~Jt k'd Ibl'n.f ll'in ' tIW"I., r.tJ.:L· at tlt" .. .mnt' gJX·;n I,rit.'('! nU)( uri); 
Sfi.»!l. BIalik Oisken es: 1O(r:. ,,·n ifK'd . 1J!'i DO. Bux ,,( 100 S8.50. 

I~U.~ $8.00 1'".>S\:tge/hlU1dling 

Com modore compatible 
floppy disk drive 

ror Commodore 64/ 128 ,----------- --------------­
ORDER FORM • Shan: l)ata :IOOC '· 300 

HRut! Mode rn : l\ul"lIlIIl , 
HntHall"H'I". int"ludt.,.. Il'r 
m ill:r I .>;< ,rlll'l''' ' : $32.95, 

• IJIHlt )' Cart ridge: :10 (,,"" 
II",, ~: $ UI.W, 

• Wllr"J) IJrh'! Crut.ri<4:c: F: l'" 
" r lu: u ljn~ plus ilion' f\lll,· 
li",, ~ ror trlUft.· t'ffidcnt U'-t· 
" r ~'UII" t,nnllUl('r; $19.95 

CAl.!. TOLl ,· FREE 
,'m:I)I!"{ .-\l!lltlUi)t-:It:-:t"I.\ 

IMlO~.j7· !HI1 

In \I""" ...... ,, ' . \U~ 
t ti l;! II'o:!! t 11111 

F'irnl.line Software, Inc. 
P.O. Box 5297 
Ilapkins, MN 55343·2297 

• 
I'lclL"e IL" t the ordering number(s) (C· I ,A·3,ClC.) of the program(s ) you wish laorder and 
return th is order form along with you r check, moncy orde r or VISA/ MasterCard 
in formation to: Firnt1ine Software, P.O. Box 5297, Hopkins, MN 55343· 2297. 

1'", un le ri")!t"c fonowing pru)(rnl\l~: 

o C hl."(; k or money order enclosed 

U.s. FUNDS ONll' 

Totul number of sortwarc Jlkg.~ __ X $!l,W e~,,:: h .. ...• $ __ 
BOXl'li orr; Uniwrsal bllUlk dlsks __ x $6,91) I~r box . .. $ __ 
UoXl'li Or 10 blank disks _ _ x $11,(;0 IICrbnx . .. .. .. . •• $ __ 
300C 300 Baud Modem _ _ x $a2.9{i IICr modem •.••.• $ __ 
Utility Cartridge __ " $19.95 each ................ $ _ _ 
WaTl) Drive Cartridge __ " $19.95 e~\ch ••.•••••••.• $ __ 
t:nhaneer 2000 Disk J)ri\~ ___ x $149.9!ieach . . ...... $ _ _ 
Tot ~lI aUiount of order . . . . . . , ....... .............. $ __ I 0 VIS,A 0 Mas te rCard 

Curd· __________ _ Postage/ handl ing (A.OO ."" u .... 11<"",'200 . ·urSoftwaN" ) •••••• $ __ 
MN Ilcsidents add ~t state !!-ales tax .... ............. $ __ ._-E)(lliralio ll Dale ___ ____ _ _ 

( ) Total (~_d""k, ........,. .... WI- or nn In 11s.v:IICinlolnnat .... at 1<-/\ ) 

Phune Mo,,~'Y orders/ Credit eartl o rders shipp ... ~1 immediately. 

NaI""~'========-;;:;;;== Allow 4·6 "'E-ek~ for deH\'Cry (or c h~.., k urtlCnI. 
SIlt- . Dale 
Nanw ___ ______ _____ _ _ Adtlres.'i' _________ ______ _ 

Cit)' Stat .' 

• 
3 



you run it, but ML asks the pro

grammer to use instructions which

are not as general-purpose as

BASIC instructions.

This program will assemble as

is if you are using the LADS assem

bler from one of my books. The

game is designed for the Commo

dore 64 or 128, but please note the

two changes (lines 18 and 110) nec

essary to adjust things for the 64.

1 *= SB00

3 .o

4 ;£12 SPACESjSIMPLE GAME

5 ;

18 PRINT = SFFD2iOUTNUM = $

8E32; (SBDCD FOR C64)

20 PLRPTR = 250SENYPTR = 25

2

100 LDA #147!JSR PRINT;

[11 SPACESjCLEAR SCREEN

110 PLR = 1054iENY - 1034:K

E - 212 ;(203 FOR C64)

111 LDA #<PLRiSTA PLRPTRiLD

A #>PLR:STA PLRPTR+1:LD

A #<ENY:STA ENYPTR:LDA

(SPACE)#>ENY

112 STA ENYPTR+1

120 NEXT LDX *24

130 LOOP JSR PIAYERsJSR DEL

AY:JSR ENEMY

140 DEX:BNE LOOP

150 LDA XiEOR tliSTA X

160 JMP NEXT

1000 PLAYER LDY *0:LDA *32i

STA (PLRPTR),Y

1010 LDA KEiCMP #47:BNE UP

1011 LDA PLRPTR:CMP *222:BE

Q MOVE

1012 CLCjLDA PLRPTRiADC #40

iSTA PLRPTRiLDA PLRPTR

+1:ADC *0

1013 STA PLRPTR+liJMP MOVE

1020 UP LDA KEiCMP *44:DNE

{SPACE[MOVE

1021 LDA PLRPTRiCMP #30:BEQ

MOVE

1022 SECiLDA PLRPTRtSBC #40

iSTA PLRPTRiLDA PLRPTR

+liSBC #0iSTA PLRPTR+1

1030 MOVE LDA #219iLDY #0iS

TA (PLRPTR),Y

1031 LDY I20.LDA {ENYPTR),Y

iCMP #32:BEQ RETURN

1032 INC COUNT:BNE SHOWECOR

EiINC COUHT+1

1033 SHOWSCORE LDA #19iJSR

(SPACE]PHINTiLDA #7iJS
R PRINTiSTX XHOLD

1034 LDX COUNTiLDA COUNT+li

JSR OUTNUHiLDX XHOLD

1040 RETURN RTS

2000 ENEMY LDY *0:LDA *32i5

TA (ENYPTR),Y
2010 LDA XtBNE UPEN:CLC:LDA

ENYPTRiADC #40iSTA EN

YPTRiLDA ENYPTR+liADC

{SPACE)10

2011 STA ENYPTH+liJMP MOVEE
NY

2020 UPEN SECiLDA ENYPTRiSB

C #401STA ENYPTRiLDA E

NYPTR+liSBC #01STA ENY

PTR+1

2030 MOVSENY LDA #209iLDY t

01STA (ENYPTR),Y

2040 RTS

3000 ({11 SPACES(SLOW THING
S DOWN

3010 DELAY LDA #10!STA TIME

R:LDY #0

3020 MORE DEY:BNE MORE

3030 DEC TIMER:BNE MOREtRTS

4000 ;[11 SPACES(STORAGE AR

EA

4010 X .BYTE 0

4020 TIMER .BYTE 0

4030 COUNT .BYTE 0 0

4040 XHOLD -BUTE 0

Also notice that we had to add

a delay subroutine in lines

3000-3030 because, without slow

ing down the action, no human

could hope to play the ML version

of the game. This is a byproduct of

the great velocities you achieve

when you program in ML: You

sometimes need to deliberately re

tard your program or it executes too

fast. Another way of looking at

ML's exceptional efficiency is that it

gives you lots of extra time to insert

additional variables or visual effects

into the action of the game. You can

add more realistic animated graph

ics, more enemies onscreen at the

same time, or whatever else would

make your game richer. Many

things can be going on at the same

time in an ML game—you could

even give the enemy "intelligence"

by having it seek out the player or

anticipate his next move. While

these things are possible in BASIC,

they eventually make the anima

tion intolerably slow.

Next month we'll take the ML

version apart to learn the funda

mentals of action-game ML pro

gramming. For now, if you want to

change its speed, just change the 10

in line 3010 to some other value

and reassemble the program. a

AN programs

listed in this

magazine are

available on the

GAZETTE Disk.

See elsewhere

in this issue

for details.

DUST COVERS
■* CUSTOM MADE TO FIT
• H«ovy 32-oi. VINYL ANTI-STATIC

* EXTENDS EQUIPMENT LIFE

if Choice of Colon Lt. Tan or Brown

COMPUTERS
<: '■ i VIC-ZO; C-16; Plui 4 B.0Q
C-128. B-11B 13.00
DATAJETTE INIW, C1N) S.00

DISK DRIVES
C-1541i C-T571 INDUS OT B.OO

MSOS/D; APPLE S/D B.OO
M5DD/D; APPLE D/D UNIT 10.00

ENHANCER 2000 8.00

PRINTERS
C-1JIS/MPS801 10.00
C1526/MP5B0I 13.00
C/MPS 803; C-1520 B.OO

PANASONIC KX-P1090/91 13.00
EPSON MX/HX/FXflO 13.00
GEMINI 10 g SIAB TO'i 13.00

GEMINI 15 S STAR IS't 16.00
OKIDATA 9I/M 13.00

OKIMATE 10 8.00

MONITORS
C-IT02 16 00

C-190I/AMIGA 19.00
IENITH IVM iv i . : 14.00

AMDEK COLOR I, 500/700 19.00
TEKNIKA MJ 10/21 19.00
CM-141 19.00

BMC COLOR „ 16,00

VIDEO RECORDERS 13.00
(Dimeniioni Required)

Order by Mating NAME nnd MODEL
end COLOR CHOlCfTAN or BROWN.

Enclose check or money order plui $1.50
£er ilem [4 50 max } shipping and htmcflincj

otifornlfl Res. Include 6.5"% Safei Tax.

SPECIAL COVERS WILL BE MAOE TO YOUR

DIMENSIONED SKETCH. SEND YOUR I'I ■

QUINfMENTS FOR OUR LOW PRICE QUOTES

Crown Custom Covers
9606 SHELLYFIELD RD., Dcpt. A

DOWNEV, CA 90240

(2T3) 862-B391

FACTORY AUTHORIZED

COMMODORE
REPAIR CENTER

1-800-772-7289
IN ILLINOIS (312) 879-2888

C64 Repairckx^i . 39.95*

1541 Repair 79.95*

1541 Alignment

only 29.95*

Power Supplies . 34.95

Commodore Parts . CALL

• Includes parts, labor S UPS return ship

ping. Air Freight add SJO.OO

Diagnosis lee of 52100 (or any unit al

tered or with no delects.

CALL BEFORE SHIPPING

VISA, MASTER or MONEY ORDER

SERIAL NUMBERS REQUIRED

24-48 HRS TURN AROUND
(Subject to Para Availability]

TEKTONICS PLUS, INC.
150 HOUSTON ST. —STE. 308

BATAVIA. IL 60510

CLIP AND SAVE

you run it, but ML asks the pro­
grammer to use instructions which 
are not as general-purpose as 
BASIC instructions. 

This program will assemble as 
is if you are using the LA DS assem­
bler from one of my books. The 
game is designed for the Commo­
dore 64 or 128, but please note the 
two changes (lines 18 and 110) nec­
essary to adjust things (or the 64. 

1 *- $Bee 
, . 0 
4 ;{12 SPACES}SIMPLE GAME 
5 , 
18 PRINT - $FFD2.0UTNUM - $ 

8E32; (SBDCD FOR C64) 
29 PLRPTR - 25e,ENYPTR - 25 

2 
1139 LDA tl47.JSR PRINT, 

[11 SPACES)CLEAR SCREEN 
119 PLR - leS4 1ENY • 1934,K 

E - 212 ,(2133 FOR C64) 
III LOA '<PLR ISTA PLRPTR,LD 

A "PLR,STA PLRPTR+l ,LD 
A ' (&NY,STA ENYPTRILoA 
( SPACE} , 'ENY 

112 STA ENYPTR+ 1 
129 N£XT LOX #24 
1313 LOOP JSR PLAYER,JSR OEL 

AYIJSR ENEMY 
149 oEXIBNE LOOP 
159 LOA X,EOR .1I STA X 
169 JMP NEXT 
1999 PLAYER LOY ,9 ILoA '32. 

STA (PLRPTR) ,Y 
1818 LDA KEICMP ,47.BNE UP 
1911 LOA PLRPTRICMP '2221BE 

Q MOVE 
1912 CLC.LDA PLRPTR IADC ' 48 

. STA PLRPTRILDA PLRPTR 
+l1ADC ,13 

1813 STA PLRPTR+l.JHP MOVE 
1828 UP LOA KEICHP '44IBNE 

(SPACE}HOVE 
1921 LOA PLRPTRICHP ,38.BEQ 

HOVE 
1822 SECILDA PLRPTR ISBC '48 

ISTA PLRPTR ILDA PLRPTR 
+lISBC 'BISTA PLRPTR+l 

18Je MOVE LOA ,219,LDY .el s 
TA (PLRPTR) , Y 

1"31 LOY ,2£"LDA (CiYPTR),Y 
ICMP ,32IB!:Q RETURN 

1932 lNC COUNT , BNE SHOWSCOR 
EIINC COUNT+l 

1933 SHOWSCORE LDA tl91JSR 
(SPACE}PRlNT , LoA t7rJS 
R PRINTISTX XHOLD 

1934 LOX COUNT I LOA COUNT+ 1 1 
JSR OUTNUHILDX XHOLD 

1848 R£TURN RTS 
21388 ENEMY LOY '91LOA '3215 

TA (ENYPTR). Y 
2819 LOA X, BNE UPflhCLC, LDA 

ENYPTRIADC '49 ,STA EN 
YPTR. LOA ENYPTR+1.ADC 
(SPACElt8 

2811 $TA ENYPTR+l,JMP HOVEE 
NY 

2828 UPEN SEC ,LDA ENYPTRISB 
C ,40,STA ENYPTRILoA E 
NYPTR+lISBC .9 , STA £NY 
PTR+l 

2939 MOVEEN'i LDA '289,LDY • 
",STA (ENYPTR),Y 

29413 RTS 
31399 ,( II SPACES }SLOW THING 

S OOWN 

31319 DELAY LOA '19 , STA TI ME 
RILOY ,13 

31n9 MORE DEY I BNE HORE 
3939 DEC TIMERIBNE MOREIRTS 
49913 : 111 SPACES}STORAGE AR 

EA 
4919 X .BYTE 9 
4929 TIMER .BYTE 8 
49313 COU NT . BYTE 9 9 
4049 XHOLO • BUTE " 

Also notice that we had to add 
a del ay s ubr ou tin e in lin es 
3000-3030 because, without slow­
ing down the action, no human 
could hope to play the ML version 
of the game. This is a byproduct of 
the great velocities yo u achieve 
when you program in ML: You 
sometimes need to deliberately re­
tard your program or it executes too 
fa st. Another wa y of looking at 
ML's exceptional efficiency is that it 
gives you lots of exira time to insert 
additional variables or visua l effects 
into the action of the game. You can 
add more realistic animated graph­
ics, more enemies onscreen at the 
same time, or whatever else would 
make yo ur ga me ri cher. Man y 
things can be going on at the same 
time in an ML game-you could 
even give the enemy " intelligence" 
by having it seek out the player or 
anticipate h is next mo ve. While 
these things are possible in BASIC. 
they eventua lly make the anima­
tion intolerably slow. 

Next month we' ll take the ML 
version apart to learn the funda­
mentals of action -game ML pro­
gramming. For now, if you want to 
change its speed, just change the 10 
in line 3010 to some other value 
and reassemble the program. • 

All programs 
listed in this 
magazine are 

available on the 
GAZETIE Disk. 
See elsewhere 

in this issue 
for details. 

DUST COVERS * CUSTOM MADE TO FIT * H~V)' 32-0%. VINYl ANTI-STATIC * EXTENDS EQUIPMENT LI FE * Chait:. of Colon Lt. Ton or Brawn 
COMPUTERS 

C,U I VIC.lO; C. 16: PfwI4 ............ '.00 
C· IlI. 1 .12' ................... ................. 1] .00 
DATAIITTI ( NEW, C2N) ••••• _ •••.. 5.00 

DISK DRIVES 
C_1541, C.1571 INDUS OJ _ ___ 1.00 
MSD SI D; APPLE S/ O .••••••. ~ ....•.•• _ .. 1 .00 
MSO DI D; APPLI DI D UNIT •......• 10.00 
ENNANCIR 2000 .••••...• _ ............•.•.. _ '.00 

PRINTERS 
C. ISU / MPS.OI .•...••....••.• _ .•.•••..... 10 .00 
CIS26/MpSI02 .............................. .. 11.00 
C/ MPS 103i. C· 1520 ....... .... . __ .... .. .. 1 .00 
UNASONI,. KX . PI090 / 91 ............ " .00 
(~SON MX / RX/ f X .0 ............................ Il .OO 
GEMIN' 10 I STAll 10' ................. __ 13.00 
GEMI NI 15 I STAll 15 ' . .... _ ........ __ .. 16.00 
OKID ATA 91 / 92 _ .......................... 11.00 
OKIMAT( 10 .................................. .. 1 .00 

MONITORS 
C. 1702 .......... ...... .... ....... .... ............... 16 .00 
C. 1901 /AMIGA .............. . ................ . 19.00 
UN ITH ZV M 122 / 12] .... .. ....... ..... 16 .00 
AMD(K CO LOR 1,500 / 700 ............ 19.00 
TEKNI KA MJ 10/ 22 ............ . _ ....... 19.00 
CM. ' 41 ........ ..... _ .... .. ..... ... .............. 19.00 
IMC COLOR ......•.•... _._ ................... 16 .00 
VIDEO RECO~DU5 ._ .••.•• _ .•.••.•. __ 13.00 

(Dimon, lo" , R ... ~I'o" ) 
om" ~ . ' all'!Q NAME and MODEL 

.IId COLOR CHOICE TAN o. BROWN. 
1""0' •• hock 0' mono ... o,d., ,Iu, S!.SO 

po. 110m (~ . 50 "'00.) .hipp'''!!. 0"" ho"dlin'll 
Cllllo,nl. Rn. '""ude 6.5 ' Y .. Sales TI", 

V((IAL (OVERS WILL BE MADE TO YOUR 
D' MENSIONED SKETCH $tNO YOUII IIf· 
OUIREMENT$ '0Il OUR lOW PIIICE OUOUS 

Crown Custom Covers 
960 6 SHELLynUD RD •• ~I't. A 

DOWNEY, CA 902~0 
(213) 862-8391 

,.---------------I FACTORY AUTHORIZED I 
I COMMODORE I 
I REPAIR CENTER I 
I 1-800-772-7289 II 
I IN ILLINO IS 131 2) 879·2888 I 
I C64 Ref"1lr fl'C8 ....,., • 39.95* I 
I 1541 RepaIr •• • • 79.95' II 
I 1541 Alignment I 
I only.......... 29.95' I 
I Power Supplln . 34.95 I I Commodore Parts - CALL I 
I . 'nc~ p.lns.iaoer & UPS relurn ship- II 
I ping. ~r Freight add SIO.OO 

I Diagnosis fee of S25.00 fOf any unil al. I 
I lere<! Of 'Nith no cJef~ I 
I CAlL BEFORE SHIPPING I 
I VISoA.. MASTER or MONEY ORDER I 
I SERIAL NUMBERS REcurRED I 
I 2-4·-48 HRS TURN AROUND I 
I fSuO:jec:l 10 Pam I\vai~1 I 

I TEKTONICS PLUS. INC. I 
I 15DHOUSTONST.- STE. 3 08 I 
I BATAVIA. IL 60510 I 

I S> • CLIP MoJO SoAVE I 
'--------------.1 



TurboDisk 64
Don Lewis

This program is so powerful and valuable that

we're republishing it here for those who might

not have seen it in the July 1985 issue. Impossible

as it seems, "TurboDisk 64" speeds up the 1541

disk drive's loading time 300 percent or more—in

fact, the longer the program, the more the gain.

Also in this issue, you'll find several programs

which expand the power of TurboDisk: "Turbo

Disk Relocator" and "Turbo Boot Maker."

If you've ever used a really fast disk

drive, you know that the Commo

dore 1541 drive leaves something

to be desired—namely, speed.

True, it's much faster than a Datas-

sette, but it's still annoyingly slow

compared to other floppy disk

drives with high-speed parallel in

terfaces. Now there's a solution:

"TurboDisk 64."

Once you start using Turbo

Disk, you'll wonder how you got

along without it. TurboDisk turbo-

charges the loading process by a

factor of three times or more. In

fact, the longer the program, the

more improvement you'll see.

TurboDisk requires no modifi

cations to your disk drive or com

puter. It loads programs saved in

the usual manner; no special Turbo-

save is required. It works with most

BASIC and machine language pro

grams, including the DOS Wedge.

It does not compromise reliability.

And you can switch it on or off at

any time by typing a single

command.

If you're still skeptical, give

TurboDisk a try—it delivers what it

promises. If you already have a

copy of TurboDisk from the July

1985 issue of the GAZETTE, or from

that month's GAZETTE DISK, then

you don't need to enter this pro

gram. This is not an updated ver-

64 COMPUTE'S Gazette August 19B6

sion of TurboDisk; it's a reprint for

those readers who may have

missed it the first time around.

Preparing TurboDisk
Since TurboDisk is written entirely

in machine language, it must be en

tered with the "MLX" machine lan-

guage entry program, found

elsewhere in this issue. Be sure that

you read and understand the in

structions for using MLX before you

begin entering the data for Turbo

Disk. When you first run MLX,

you'll be asked for starting and end

ing addresses. The proper values

for TurboDisk are as follows:

Starting address: C00O

Ending address: C3BF

You may then begin entering the

data for TurboDisk. If you want to

save a bit of typing, you can skip

lines C1B8-C1F8, since this filler

area does not contain any useful

information.

When you've finished entering

the numbers, be sure to use the

MLX Save option to make at least

one copy of the TurboDisk data.

You'll probably find TurboDisk so

useful that you'll want a copy on

every disk you use. You can use the

MLX Save option repeatedly to

make copies on different disks. If

you want to put a copy of Turbo

Disk on a new disk at some later

date, you can use any copy program

or you can use MLX. To do this,

load and run MLX, then enter the

starring and ending addresses listed

above. Insert a disk containing Tur

boDisk into the drive, then use

MLX's Load option to load in the

TurboDisk data. Next, insert the

disk on which you wish to write

TurboDisk and use MLX's Save op

tion to store the new copy.

To load TurboDisk, use a com

mand of the form LOAD "TURBO

DISK 64",8,1 (replace TURBODISK

64 with whatever filename you

used when you stored the Turbo-

Disk data). Next, type NEW and

press RETURN to reset important

memory pointers, then SYS 49152

to activate the program. The mes

sage TURBODISK ACTIVATED

signals that you're ready for high

speed loading.

Turbocharged LOADs
Once TurboDisk is activated, no

special commands are necessary.

Just type LOAD "filename",8 or

LOAD"'filename",8,1 as usual.

You'll be amazed at the difference.

One thing you'll notice imme

diately is that the red light on the

disk drive doesn't come on at all

during a Turboload. Don't panic;

this is normal. It's also normal for

the 64's screen to blank out as

TurboDisk works. When the pro

gram is loaded, the screen reap

pears unaltered.

You may occasionally find it

necessary to deactivate TurboDisk

and use a normal LOAD instead.

For example, 1541 disk drives are

prone to head-alignment problems,

so if you have a disk formatted on a

drive other than your own, you

may find that your drive has diffi

culty loading programs from it.

Since the Turboload routine gives

up more easily on difficult LOADs,

T urboDisk 64 
Don Lewis 

This program is so powerful and valuable that 
we're republishing it here for those who might 
not have seen it in the July 1985 issue. Impossible 
as it seems, "TurboDisk 64" speeds up the 1541 
disk drive's loading time 300 percent or more-in 
fact, the longer the program, the more the gain. 
Also in this issue, you'll find several programs 
which expand the power of TurboDisk: "Turbo­
Disk Relocator" and "Turbo Boot Maker." 

If you've ever used a really fast disk 
drive, you know that the Commo­
dore 1541 drive leaves something 
to be desired- namely, speed. 
True, it 's much faste r than a Dalas­
sette, but it's still annoyingly slow 
compared to other fl op py disk 
drives with high-speed parallel in­
terfaces . Now th e re's a solution : 
" TurboDisk 64. " 

Once you start using Turbo­
Disk, you'll wonder how you got 
along without it. TurboDisk turbo­
charges the loading process by a 
factor of three times or mo re. In 
fact, the longer the program, the 
morc improvement you'll see. 

TurboDisk requires no modifi ­
cations to your disk drive or com­
puter. It loads programs saved in 
the usual manner; no special Turbo­
save is required. It works with most 
BASIC and machine language pro­
grams, including the DOS Wedge. 
It does not compromise reliability. 
And you can switch it on or off at 
any time b y typing a s in g le 
command. 

If you' re s till skeptica\' give 
TurboDisk a try-it del ivers what it 
promises. If you already ha ve a 
copy of TurboDisk from the July 
1985 issue of the GAZETTE, or from 
that month's GAZETTE DISK, then 
you don't need to en ter th is pro­
gram. This is Ilot an updated ver-

64 COMPUTEl's Gazetre August 1986 

sion of TurboDisk; it 's a reprint for 
those reade rs who may have 
missed it the fi rst time around. 

Preparing TurboDisk 
Since TurboDisk is written entirely 
in machine language, it must be en­
tered with the "MLX" machine lan ­
g u age en tr y prog r am , found 
elsewhere in this issue. Be sure that 
you read and understand the in­
structions for using MLX before you 
begin entering the data fo r Tu rbo­
D is k. Wh e n you fi rs t run MLX, 
you 'll be asked for s tarting and end ­
ing addresses. The proper va lues 
for TurboDisk are as follows: 
Starling address: COOO 
Ending address: C38F 

You may then begin entering the 
data for TurboDisk. If you want to 
sa ve a bit of typing, you can skip 
lines C IBB-C I F8, since this fi ller 
area does not contain any useful 
information. 

When you've fin ished entering 
the numbers, be sure to use the 
MLX Save option to make at least 
one copy of the TurboDisk data. 
You' ll probably find TurboDisk so 
useful that you' ll want a copy on 
every disk you use. You can use the 
MLX Sa ve opt ion repeatedly to 
make copies on different disks. If 
you want to put a copy of Turbo­
Disk on a new disk at some later 

date, you can use any copy program 
or you can use MLX. To do this, 
load and run MLX, then enter the 
starting and ending addresses listed 
above. Insert a disk containing Tur~ 
boDisk into the drive, then use 
MLX's Load option to load in the 
TurboDisk data. Next, insert the 
disk on wh ich you wish to write 
TurboDisk and use MLX's Save op­
tion to store the new copy. 

To load TurboDisk, use a com­
mand of the fonn WAD "TURBO­
DISK 64",8,1 (replace TURBODISK 
64 with whatever filename you 
used when you stored the Turbo­
Disk data). Next, type NEW and 
press RETURN to reset important 
memory pointers, then SYS 49152 
to activate the program. The mes­
s age TUR BODISK AC TI VATED 
signals that you're ready for h igh ­
speed loading. 

Turbocharged LOADs 
Once TurboDisk is activated, no 
specia l commands are necessary. 
Just type LOAD "fileuame" ,B or 
LOAD"fiIenam e",B, 1 as us u a l. 
You'll be amazed at the difference. 

One thing you'll notice imme­
diately is that the red ligh t on the 
disk drive doesn't come on at all 
during a Turboload. Don't panic; 
th is is normal. It's also normal for 
the 64's screen to b lank out as 
TurboDisk works. When the p ro­
gram is loaded, the screen reap­
pears unaltered. 

You may occasionally find it 
necessa ry to deactivate Tu rboDisk 
and use a nonnal WAD instead. 
For example, l541 d isk drives are 
prone to head-alignment problems, 
so if you have a disk fonnatted on a 
drive other than your own, you 
may find that your d rive has diffi ­
culty loading programs from it. 
Since the Turboload routine gives 
up more easily on d iffi cult WADs, 



you may have to switch to the more

forgiving standard LOAD to get the

program into your computer. You

can switch off TurboDisk at any

time without erasing it from memo

ry by entering SYS 49155 (you

should see the message TURBO

DISK DISABLED). To reactivate

TurboDisk, enter SYS 49152.

You'll also find it necessary to

use the SYS to reactivate TurboDisk

after pressing RUN/STOP-RE

STORE, which effectively discon

nects TurboDisk.

TurboDisk resides in the 4K

block of free memory starting at ad

dress 49152 (hex $C0O0), so it's

completely safe from BASIC. How

ever, many other machine language

programs or subroutines also use

this memory space and may over

write TurboDisk. Don't attempt to

use TurboDisk to load any program

which occupies locations 49152-

50431 ($C00O-$C4FF). If the pro

gram you wish to Turboload uses

this area of memory, you can use

"TurboDisk Relocator," found else

where in this issue.

TurboDisk speeds up LOADs,

but it can't speed up SAVEs or

VERIFYs. It also doesn't affect the

speed of disk file handling with

OPEN, PRINT#, GET#, and so

forth. It's not compatible with cer

tain features of some programs,

such as loading text files with

SpeedScript, although you can use

TurboDisk to load SpeedScripl in

the first place. It also may not work

with some commercial software.

How TurboDisk Works
The machine language for Turbo

Disk is unusual in that only half of

it works within your computer—

the rest is actually executed within

the 1541 drive itself. Commodore

disk drives are intelligent units,

containing their own microproces

sors, RAM, and ROM. This means

that they can be programmed for

special effects, like turboloading.

During the brief delay you no

tice between the time you enter the

LOAD command with TurboDisk

and the time the drive starts spin

ning, 444 bytes of machine lan

guage are transferred from the

computer to the drive's RAM. In the

64, it is stored in locations 49664-

50107 ($C200-$C3BB). This re

quired transfer of data before each

Turboioad adds a certain amount of

overhead time, which explains why

TurboDisk gives less speed im

provement for short programs.

TurboDisk operates by chang

ing the ILOAD vector at locations

816-817 ($330-$331) io point to it

self, bypassing the normal LOAD

routines in ROM. TurboDisk first

checks to see whether a disk direc

tory (LOAD "$",8) or a VERIFY

was requested. In either of these

cases, control is returned to the

ROM routines for normal process

ing. If a program LOAD was re

quested, the routine adds the

filename to the code for the disk

drive portion, then transfers that

data to the drive's memory.

The portion of TurboDisk in

the disk drive uses routines in the

drive's ROM to locate the desired

program and read it from the disk

sector by sector. To improve speed,

routines like the one that turns on

the red light are omitted, and only

the essential ones are used. The 256

bytes of data from each disk sector

are transferred two bits at time to a

256-byte buffer within the computer.

In the 64, this buffer is at locations

50176-50431 ($C400-$C4FF).

TurboDisk machine language

in the computer reads the incoming

data from the serial port's DATA

and CLK lines, instead of just the

DATA line as in normal serial data

transfers. Thus, TurboDisk tempo

rarily converts your serial bus into a

two-bit parallel bus. When the en

tire 256 bytes from a disk sector

have been transferred into the com

puter's buffer, data from the buffer

is added to the program in memory

while the drive is reading the next

sector from the disk,

Just How Fast Is It?

Despite a few limitations, Turbo

Disk is one of the most valuable

general-purpose utilities a disk user

can own. To discover exactly how

fast it is, we ran some tests. The

results, below, demonstrate how

TurboDisk yields the most im

provement with medium to long

programs. (Results with different

disk drives may vary.)

Blocks Normal Turbo- Factor

LOAD load

Program 1 31 21 see 7 sec 3.0

Program 2 17 13 sec 5 sec 2.6

Program 3 45 31 sec 9 see 3.4

Program 4 8 7 sec 5 sec 1.4

Program S 25 18 sec 6 sec 3.0

Program 6 122 75 sec 17 sec 4.4

Special Note To 128 Owners
For those 128 owners who use a

1541 disk drive: When you're in 64

mode, you can load and run Turbo

Disk 64 as listed. For 128 mode

(and a 1541), see "TurboDisk 128"

elsewhere in this issue.

If you own a 1571 disk drive,

you don't need a Turbo program

while you're in 128 mode—the 128

and 1571 are capable of using the

fast serial transfer hardware built

into the disk drive and computer.

The 128/1571 combination is twice

as fast as TurboDisk at its best, and

about eight times faster than the

1541 alone. The 1571 slows down

to the 1541's sluggish pace when

you're in 64 mode, however. To

speed up the 1571/64 mode combi

nation, you can use TurboDisk 64.

But first you must tell the 1571 to

act like a 1541 with the following

line:

OPEN 15,8,15, "U0>M0": CLOSE 15

To go back to 1571 operations,

change the second zero to a one

("U0>Ml"). However, you must

make a decision. You can use dou

ble-sided disks while the 128 is in

64 mode and the drive is in 1571

mode, but not while using Turbo

Disk 64. Or you can use TurboDisk

to speed up the 1571 drive in 1541

mode, but then you cannot use

both sides of a disk. It's up to you:

fast operations limited to one side

of the disk or slow loads and access

to both sides of a disk.

See program listing on page 97. to

Note to readers outside North

America: High-speed Turbo-

Disk data transfers rely on pre

cise timing, so the program may

fail to operate on systems that

use the European PAL video

system instead of the North

American NTSC system. The

reason is rather technical—64s

with PAL video use a slightly

different microprocessor clock

frequency. To. compensate for

this, an Australian reader sub

mitted a modification which ap

peared in the January 1986

"Bug-Swatter" column. If Tur

boDisk will not operate proper

ly with your PAL video 64, try

changing the following lines as

shown:

C190i8O 00 DD A2 04 CA D0 PD AB

ci9Siea A2 04 ad aa dd ha as 29
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you may have to switch to the more 
forgiving standard WAD to get the 
program into your computer. You 
can switch off TurboDisk at any 
time without erasing it from memo­
ry by e ntering SYS 49155 (yo u 
should see the message TURBO­
DISK DISABLED). To reactivate 
TurboDisk, enter SYS 49152. 

You 'll also find it necessary to 
use the SYS to reactivate TurboDisk 
after press ing RUN/STOP- RE ­
STORE, which e ffectively discon­
nects TurboDisk. 

TurboDisk resides in the 4K 
block of free memory starting at ad­
dress 49152 (hex SCOOO), so it's 
completely safe from BASIC. How­
ever, many other machine language 
programs or subroutines also use 
this memory space and may over­
write TurboDisk. Don't attempt to 
use TurboDisk to load any program 
which occupies locations 49152-
50431 (SCOOO-SC4FF). If the p,o­
gram you wish to Turboload uses 
this area of memory, you can use 
"TurboDisk Relocator," found else­
where in this issue. 

TurboDisk speeds up WADs, 
but it can't speed up SAVEs or 
VERIFYs. It also doesn't affect the 
speed of disk file handling with 
OPEN, PRINT#, GET#, and so 
forth. It 's not compatible with cer­
tain features of some programs, 
s uch as loading text files w ith 
SpeedScript, although you can use 
TurboDisk to load SpeedScript in 
the first place. It also may not work 
with some commercial software, 

How TurboDisk Works 
The machine language for Turbo­
Disk is unusua l in that only half of 
it works within your computer­
the rest is actuall y executed within 
the 154 1 drive itself. Commodore 
disk drives are illt elligent unit s, 
containing their own microproces­
sors, RAM, and ROM. This means 
that they can be programmed for 
special e ffects, like turboloading. 

During the brief delay you no­
tice between the time you enter the 
LOAD command with TurboDisk 
and the time the drive starts spin­
ning, 444 bytes of machine lan­
guage are transferred from the 
compu ter to the drive's RAM. In the 
64, it is stored in locations 49664-
50107 ($C200-$C3BB). This re­
quired transfer of data before each 
Turboload <ldds a cert<lin amount of 

overhead time, which explains why 
TurboDisk gives less speed im­
provement for short programs. 

TurboDisk operates by chang­
ing the ILOAD vector at locations 
816-817 ($330-$33 1) to point to it­
self, bypassing the normal LOAD 
routines in ROM. TurboDisk first 
checks to see whether a disk direc­
tory (LOAD "$",8) or a VERIFY 
was requested. In either of these 
cases, contro l is ret urned to the 
ROM routines for normal process­
ing. If a program LOA D was re­
quested, th e routine adds th e 
filename to the code for the disk 
drive portion, then transfers that 
data to the drive's memory. 

The portion of TurboDisk in 
the disk drive uses routines in the 
drive's ROM to locate the desired 
program and read it from the disk 
sector by sector. To improve speed, 
routines like the one that turns on 
the red light are omitted, and only 
the essential ones are used. The 256 
bytes of data from each disk sector 
are transferred two bits at time to a 
256-byte buffer within the computer. 
In the 64, this buffer is at locations 
50176-50431 ($C400-$C4FF). 

TurboDisk machine language 
in the computer reads the incoming 
data from the serial port's DATA 
and ClK lines, instead of just the 
DATA line as in normal serial data 
transfers. Thus, TurboDisk tempo­
rarily converts your serial bus into a 
two-bit parallel bus. When the en­
tire 256 bytes from a disk sector 
ha ve been transferred into the com­
puter's buffer, data from the buffer 
is added to the program in memory 
while the drive is reading the next 
sector from the disk. 

Just How Fast Is Itl 
Despite a few limitations, Turbo­
Disk is one of the most valuable 
general-purpose utili ties a disk user 
can own. To discover exactly how 
fast it is, we ran some tests. The 
results, below, demonstrate how 
TurboDis k yie lds th e mos t im ­
provement with medium to long 
programs. (Results with different 
disk drives may va ry.) 

Program 1 
Program 2 
Program 3 
Program 4 
!' rogram S 
J'rogram 6 

Block, Normal Turbo- Factor 
LOAD load 

31 21 t tC 7 StC 3.0 
17 13 StC 5 StC 2.' 
45 31 aec 9 atc 3.' 

8 7 sec S8ee I.. 
25 18 aec 6 sec 3.0 

122 7S.ee 17 sec ••• 

Special Note To 128 Owners 
For those 128 owners who use a 
1541 disk drive: When you're in 64 
mode, you can load and run Turbo­
Disk 64 as listed. For 128 mode 
(and a 1541), see "TurboDisk 128" 
elsewhere in this issue. 

If you own a 1571 disk drive, 
you don't need a Turbo program 
whil e you're in 128 mode-the 128 
and 1571 are capable of using the 
fast serial transfer hardware built 
into the disk drive and computer. 
The 128/ 1571 combin<ltion is twice 
as fast as TurboDisk at its best, and 
about eight times faster than the 
1541 alone. The 1571 slows down 
to the 1541 's sluggish pace when 
you're in 64 mode, however. To 
speed up the 1571/64 mode combi­
nation, you can use TurboDisk 64. 
But fi rst you must tell the 1571 to 
act like a 1541 with the following 
line: 
OPEN IS,8, IS, "UO>MO"; CLOSE IS 

To go back to 157 1 ope rations, 
change the second zero to a one 
("UO>M I " ). However, you must 
make a decision. You C<l n use dou­
ble-sided disks while the 128 is in 
64 mode and the drive is in 1571 
mode, but not while using Turbo­
Disk 64. Or you ca n use TurboDisk 
to speed up the 157 1 drive in 1541 
mode, bul th en you ca nnot use 
both sides of a disk. It 's up to you: 
fast operations limited to one side 
of the disk or slow loads and access 
to both sides of a disk. 
See program listillg 011 page 97. • 

Note to readers outside North 
Ameri ca: High-s peed Turbo­
Disk data transfers rely on pre­
cise timing, so the program may 
fail to operate on systems that 
use the Eu ropean PAL video 
system instead o f the North 
American NTSC system. The 
reason is rather technical-64s 
with PAL video use a slightly 
different microp rocessor clock 
frequen cy. To. compensate for 
this, an Australian reader sub­
mitted a modification which ap­
peared in the January 19 86 
" Bug-Swa tter" column. If Tur­
boDisk will not operate proper­
ly with your PAL video 64, try 
changing the following lines as 
shown: 
CUD .8D "0 DD .0. 2 "4 C,O, 00 FO All 
C198.&,o, ... 2 04 AD "0 DD " ... 08 29 
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TurboDisk Relocator
Dino Bavaro

"TurboDisk 64" becomes a more versatile and

powerful utility when used with this short

program. Now you can use TurboDisk 64 with

most any machine language program. For the

Commodore 64.

"TurboDisk 64" is an excellent util

ity program that radically speeds up

the 1541 for load operations. Since

TurboDisk may be activated in pro

gram mode, it can be incorporated

quite easily with other programs.

The only drawback is its location in

memory—$C000 or 49152, quite a

popular spot for other machine lan

guage programs. You may often find

yourself forced to use a normal load

because the program you want to

turboload is at that same address.

Because of the numerous

memory configurations available

on the 64, many programs are writ

ten as modules. When the main pro

gram is executed, it in turn loads in

other modules such as machine lan

guage routines, hi-res screens, and

so on. All the modules required are

loaded in only once when the pro

gram is first run. TurboDisk (in pro

gram mode) is also needed only

once at the beginning of the module

loading. By being able to relocate

TurboDisk, we could put it in

BASIC RAM (or wherever we want)

and not worry about it being over

written, because once the modules

are loaded, we can deactivate it

since it's no longer needed. Care,

however, must be taken to relocate
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TurboDisk to an area of memory

which does not conflict with the

modules being loaded.

User's Choice
The program accompanying this ar

ticle, "TurboDisk Relocator," al

lows you to select the area of

memory for TurboDisk. The DATA

statements in this program reflect

the key memory locations that have

to be altered whenever TurboDisk

is relocated to a different area of

memory. To use the program, just

type it in and run it. The program

prompts you for a new program

name to be assigned to the new ver

sion. I find it helpful to append the

program's starting address to the

end of the program name. If you

were creating a TurboDisk version

to be executable at location 4096,

you could name it "TBDISK.4096".

This makes things easier, especially

if you have other versions of Turbo

Disk that execute at different loca

tions.

The program prompts you to

enter the memory address of where

to assemble the new version of Tur

boDisk. You should respond with a

decimal address on a full-page

boundary (that is, an even multiple

of 256). It's advisable not to select

memory areas under ROM or other

key memory pages such as addresses

below 2048.

Once the program knows the

address of where to locate the new

TurboDisk version and the new

name, it proceeds to read the origi

nal version from disk and write a

new version modified for the speci

fied starting address back to the

same disk. (Be sure the name you

use for the new version is not al

ready used by another file on the

disk.)

To activate the new version,

use a SYS statement to the new

starting address you selected. For

example, if you created a version of

TurboDisk relocatable to address

32768, then you would start it with

SYS 32768 (in either program or di

rect mode). To deactivate the new

version, SYS to the address three

bytes beyond the new starting ad

dress. For the example of starting at

32768, you could use SYS 32768 +

3 (or just SYS 32771). To incorpo

rate TurboDisk into one of your

programs which loads modules, you

can use the following technique.

1 ON A GOTO 3,5,6

2 A=1:LOAD "TBDISK.32768",8,1: REM

LOAD TBD1SK VERSION 32768

3 SYS 32768: REM ACTIVATE

TURBODISK

4 A = 2:LOAD "HI-RES SCREEN",8,1

5 A=3:LOAD "ML-SORT",8,1

6 SYS 32768 + 3: REM DEACTIVATE

TURBODISK

7 REM REST OF PROGRAM

See program listing on page 102. •

T urboDisk Relocator 
Dina Bavaro 

"TurboDisk 64" becomes a more versatile and 
powerful utility when used with this short 
program. Now you can use TurboDisk 64 with 
most any machine language program. For the 
Commodore 64. 

"TurboDisk 64" is an excellent util­
ity program thai radically speeds up 
the 154 1 (or load operations. Since 
TurboDisk may be activated in pro­
gram mode, it can be incorporated 
quite easily with other programs. 
The only drawback is its location in 
memory- $COOO or 49152, quite a 
popular spot for other machine lan­
guage programs. You may often find 
yourself forced to use a norma l load 
because the program you wanl to 
turboload is at that same address. 

Becau se o f th e numerou s 
memory con fi guratio ns ava ila b le 
on the 64, many programs are writ­
len as modules. When the main pro­
gram is executed, it in turn loads in 
other modules such as machin e lan­
guage routi nes, hi-res screens, and 
so on. All the modules required are 
loaded in only once when the pro­
gram is fi rst run. TurboDisk (in pro­
gram mode) is also needed only 
once at the beginning o f the modu le 
loading. By being able to relocate 
TurboDisk , we cou ld put it in 
BASIC RAM (or wherever we wa nt) 
and not worry about it being over­
written, because once the modules 
are loaded, we can deactivate it 
since it's no longer needed. Care, 
however, must be taken to relocate 
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TurboDisk to an area of memory 
which does not confli ct with the 
modules being loaded. 

User's Choice 
The program accompanying this ar­
ticle, " TurboDisk Re locator," al­
lows you to se lec t the a rea of 
memory for TurboDisk. The DATA 
statements in this program reflect 
th e key memory locations that have 
to be altered whenever TurboDisk 
is relocated to a different area of 
memory. To use the program, just 
type it in and run it . The program 
prompts you for a new program 
name to be assigned to the new ver­
sion. I find it helpful to append the 
program's starting address to the 
end of the program name. If you 
were crea ting a TurboDisk version 
to be executable at location 4096, 
you could name it "TBDlSK.4096". 
This makes things easier, especia ll y 
if yOll have other versions of Turbo­
Disk that execute at different loca­
tions. 

The program prompts you to 
enter the memory address of where 
to assemble the new version of Tur­
boDisk. You should respond with a 
decima l address on a full-page 
bou ndary (that is, an even multiple 

of 256). It's advisable not to select 
memory areas under ROM or other 
key memory pages such as addresses 
below 2048. 

Once the program knows the 
address of where to locate the new 
Tu rbo Disk version and the new 
name, it proceeds to read the origi­
nal version from disk and write a 
new version modified for the speci­
fied s tarting address back to the 
same disk. (Be sure the name you 
use for the new version is not al­
ready used by another file on the 
disk) 

To activate the new version, 
use a SYS statement to the new 
starting address you selected. For 
example, if you crea ted a version o f 
TurboDisk relocatable to address 
32768, then you would start it with 
SVS 32768 (in either program or di­
reet mode). To deactivate the new 
version, SYS to the address three 
bytes beyond the new starting ad­
dress. For the example of starting at 
32768, you could use SYS 32768 + 
3 (or just SYS 32771). To incorpo­
rate TurboDisk into one of your 
programs which loads modules, you 
can use the following technique. 
1 ON A GOTO 3,5,6 
2 A- I:LQAD "TBDISK.32768",8,I : REM 

LOAD TBDlSK VERSION 32768 
3 SYS 32768: REM ACTIVATE 

TUR80DlSK 
4 A- 2.:LQAD "HI-RES SCREEN",8,1 
5 A- 3:LQAD "ML-SORT",8,1 
6 SYS 32768 + 3: REM DEACTIVATE 

TUR80DISK 
7 REM REST OF PROGRAM 

See program listing 0 11 page 102. • 



Turbo BootMaker
Bert Rozenberg

This program makes "TurboDisk 64" even more

useful. It creates a boot program that lets you load

any program at turbo speed—without using Turbo-

Disk. And after turboloading, it automatically

runs. For the Commodore 64 and 1541 disk drive.

One of my favorite programs from

COMPUTED GAZETTE is "TurboDisk"

for the Commodore 64. It greatly

speeds up the loading time of the

ordinarily slow 1541 disk drive. To

enhance the use of this excellent

utility, I wrote "Turbo BootMaker,"

which lets you autoboot your pro

grams at turbo speed without load

ing TurboDisk.

Making The Boot
After typing in Turbo BootMaker,

save a copy. To use it, load it and

type RUN. (If you're using Turbo-

Disk, be sure to disable it before you

run Turbo BootMaker.) The screen

prompts make the program very

easy to use. First, insert your disk

with a copy of TurboDisk. (Ed. note:

Turbo BootMaker works with any ver

sion of TurboDisk—July 1985 GA

ZETTE, April 1985 COMPUTE!, or

"TurboDisk 64," elsewhere in this is

sue. It also works with versions creat

ed using "TurboDisk Relocator," also

in this issue.) You're asked to enter

the TurboDisk filename (the name

you used to save it on your disk). Be

sure to use an appropriate version

of TurboDisk. The normal version

works for turbobooting BASIC pro

grams and some machine language

(ML) programs. However, it cannot

be used to turboboot ML programs

that load at its own address, 49152

($C000 hexadecimal). To turbo

boot an ML program that resides at

49152, you must use a version of

TurboDisk that resides elsewhere

in memory. The "TurboDisk Relo

cator" program elsewhere in this is

sue lets you create versions of

TurboDisk that can work from oth

er memory locations. After you en

ter the filename, there will be a

short delay as the TurboDisk file is

read into memory.

You're then asked to insert the

disk on which you wish to create

the turbobooter file. The next

prompt asks for the filename of the

program you want to turboboot. (If

you press RETURN only at this

prompt, the wildcard (") character

will be used as the filename.) If a

copy of that program is not already

present on the disk, you'll be re

minded to add a copy after you fin

ish creating the turbobooter. Turbo

BootMaker does not alter the pro

gram to be turbobooted; instead, it

creates a file that automatically

loads TurboDisk, then turboloads

the specified program and starts it

running. A copy of the program to

be turbobooted must be on the

same disk as the turbobooter file.

That copy can always be loaded

and run normally independently of

its associated turbobooter file.

You're asked if the program to

be turbobooted is BASIC or ML

(machine language). Press B or M. If

it's ML, you're asked for the start

ing address, which can be entered

in either decimal or hexadecimal

(you must precede hex values with

a $}. For example, if the command

to start the program is SYS 49152,

you can answer the starting address

prompt with either 49152 or $C0O0.

You should note that many of the

major machine language programs

published in the GAZETTE are de

signed to be loaded and run as if

they were BASIC. Such programs

usually start at address 2049

($0801); examples include Speed-

Script, "SpeedCheck," and "Ad

dress Cataloger" (in this issue). For

these programs you should select B

(BASIC), not M (machine lan

guage), at this prompt. If you select

M and specify 2049 or $0801 as the

starting address, the program will

crash after loading. As a rule, if you

start a program with RUN, select

option B; if you start it with a SYS,

select option M.

Last, you're prompted to give a

filename to the new turbobooting

program (do not use the wildcard

convention), it would be wise to

use a filename which indicates that

this is a turbobooter file, and which

program it turboboots. For ex

ample, you might use the name

SS.TBOOT for a file which turbo-

boots SpeedScript. After you enter

the filename, there will be another

short delay as the turbobooter file is

written to disk.

At this point, you've created a

boot program that will automatical

ly load the specified program at tur

bo speed every time you run it. It

also runs the program after it's been

loaded. You don't need to have

TurboDisk on the same disk—all

you have to do is LOAD "file

name",8,\ (be sure to include the ,1)

where filename is the name of the

turboboot file you created with the

procedure described above.

There are a few things you

should note about using the turbo

booter file. First, the screen will ap

pear to fill with garbage characters

for a second or two after you enter

the LOAD command. Don't panic;

this is normal, and the screen is

cleared when the turboload begins.

Second,even though the turbo

booting process usually is a good

deal faster than a regular LOAD, it

isn't quite as fast as turboloading

directly with TurboDisk already in

memory. This is because the turbo

booter must load the TurboDisk

machine language before it can tur

boload the program. However,

you'll probably find that the

convenience of having your pro

grams start automatically out

weighs the slight speed decrease.

Finally, when turbobooting ma

chine language programs like "Me-

taBASIC" that are designed to be

used in conjunction with BASIC,

you must remember to type NEW

and press RETURN after the turbo-

boot is finished so that important

memory pointers will be reset.

See program listing on page 99. •
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Turbo BootMaker 
Sert Rozenberg 

This program makes "TurboDisk 64" even more 
useful. It creates a boot program that lets you load 
any program at turbo speed- without using Turbo­
Disk. And after turboloading, it automatically 
runs. For the Commodore 64 and 1541 disk drive. 

One of my favorite programs from 
COMPUTE1'sGAZETTE is " TurboDisk" 
for the Commodore 64. It greatly 
speeds up the loading time of the 
ordinarily slow 1541 disk drive. To 
en hance the use of this excellent 
utility, [wrote "Turbo BootMaker," 
which lets you autoboot your pro­
grams at turbo speed without load­
ing TurboDisk. 

Making The Boot 
After typing in Turbo BootMaker, 
save a copy. To use it, load it and 
type RUN. (If you're using Turbo­
Disk, be sure to disable it before you 
run Turbo BootMaker.) The screen 
prompts make the program very 
easy to use. First, insert your disk 
with a copy of TurboDisk. (Ed. lIote: 
Turbo BootMaker works wit/! allY ver­
s iol! of TrlrhoDisk-July 1985 GA­
ZETTE, April 1985 COMPUTE!, or 
"TurhoDisk 64," elsewhere ill this is­
sue. It also works with versiolls creat­
ed using "TurhoDisk Relocator," also 
ill this issue.) You're asked to enter 
the TurboDisk filename (the name 
you used to save it on your disk). Be 
sure to use an appropriate version 
of TurboDisk. The normal version 
works for turbobooting BASIC pro­
grams and some machine language 
(ML) programs. However, it cannot 
be used to turboboot ML programs 
that load at its own address, 49152 
($COOO hexadecimal). To turbo 
boot an ML program that resides at 
49152, you must use a version of 
TurboDisk that resides elsewhere 
in memory. The "TurboDisk Relo­
ca tor" program elsewhere in this is­
sue lets you crea te versions of 
TurboDisk that can work from oth­
er memory locations. After you en­
ter the filename, there will be a 
short delay as the TurboDisk file is 
read into memory. 

You're then asked to insert the 

disk on which you wish to create 
the turbobooter file. The next 
prompt asks for the filename of the 
program you want to turboboot. (If 
you press RETURN only a t this 
prompt, the wildcard (.o) character 
will be used as the filename.) If a 
copy of that program is not already 
present on the disk, you'll be re­
minded to add a copy after you fin ­
ish creating the turbobooter. Turbo 
BootMaker does not alter the pro­
gram to be turbobooted; instead, it 
creates a file that automatica ll y 
loads TurboDisk, then turboloads 
the specified program and starts it 
running. A copy of the program to 
be turbobooted must be on the 
sa me disk as the turbobooter file . 
That copy can always be loaded 
and run normally independently of 
its associated turbobooter file. 

You're asked if the program to 
be turbobooted is BASIC or ML 
(machine language). Press B or M. If 
it's ML, you're asked for the sta rt­
ing address, which can be entered 
in either decimal or hexadecimal 
(you must precede hex values with 
a $). For example, if the command 
to start the program is SYS 49152, 
you can answer the starting address 
prompt with either 49152 or $COOO. 
You should note that many of the 
major machine language programs 
published in the GAZETTE arc de­
signed to be loaded and run ,as if 
they were BASIC. Such programs 
u s ually start at address 2049 
($O B01); examples include Speed­
Script, "SpeedCheck," and" Ad­
dress Cataloger" (in this issue). For 
these programs you should select B 
(BA SIC) , not M (machine lan­
guage), at this prompt. If you select 
M and specify 2049 or $OBOI as the 
starting address, the program will 
crash after loading. As a rule, if you 
start a program with RUN, select 

option Bi if you start it with a SYS, 
select option M. 

Last, you're prompted to give a 
filename to the new turbobooting 
program (do not use the wildcard 
convention). It would be wise to 
use a filename which indicates that 
th is is a turbobooter file, and which 
program it turboboot s. For ex­
ample, you might use the name 
SS.TBOOT for a file which turbo­
boots SpeedScript. After you enter 
the filename, there will be another 
short delay as the turbobooter file is 
written to disk. 

At this point, you've created a 
boot program that will automatical­
ly load the specified program at tur­
bo speed every time you run it. It 
also runs the program after it's been 
loaded. You don't need to have 
TurboDisk on the same disk-all 
you have to do is LOAD "file­
lIame",B, } (be sure to include the ,1) 
where filellame is the name of the 
turboboot file you created with the 
procedure described above. 

There are a few thi ngs you 
should note about using the turbo­
booter fil e. First, the screen will ap­
pear to fill with garbage cha racters 
for a second or two after you enter 
the LOAD command. Don 't panici 
this is normal, and the screen is 
cleared when the turboload begins. 
Second , even thoug h the turbo­
booting process usually is a good 
deal faster than a regula r LOAD, it 
isn't quite as fast as turbo!oading 
directly with TurboDisk already in 
memory. This is because the turbo­
booter must load the TurboDisk 
machine language before it can tur­
boload th e program. However, 
you'll probably fi n d that the 
convenience of having your pro­
grams sta r t automatically out ­
weighs the slight speed decrease. 
Finally, when turbobooting ma­
chine language programs like "Me­
taBASIC" that are designed to be 
used in conjunction with BASIC, 
you must remember to type NEW 
and press RETURN after the turbo­
boot is finished so that important 
memory pointers will be reset. 
See program listillg 011 page 99. • 
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TurboDisk 128
Don Lewis

Are you using a 1541 disk drive with your Com

modore 128? Here's a powerful utility that can

reduce the time you spend waiting for programs

to load by 300 percent or more.

If you've upgraded to a Commo

dore 128 from a VIC-20 or 64 and

are slill using a 1541 disk drive,

you're probably envious of those

fellow 128 owners whose 1571

drives can load programs in the

blink of an eye. Perhaps you've

used "TurboDisk 64" in 64 mode

and wished for an equivalent

speedup for 128 mode. Here's the

answer: "TurboDisk 128," a new

and improved version specifically

for the 128/1541 combination.

TurboDisk 128 works only in

128 mode; you'll still need to use

TurboDisk 64 in 64 mode. And the

program works only with a 1541; it

isn't useful in conjunction with a

1571. If you own a 1571 disk drive,

you don't need a Turbo program

while you're in 128 mode: The 128

and 1571 can use the fast serial

transfer hardware built into both

disk drive and computer, which is

as much as eight times faster than a

standard 1541—about twice as fast

as TurboDisk.

But even if TurboDisk 128

doesn't permanently cure your de

sire fora 1571, it will make your life

with the 1541 more bearable. In
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fact, once you start using Turbo

Disk, you'll wonder how you got

along without it. TurboDisk turbo-
charges the loading process by a

factor of three times or more. In

fact, the longer the program, the

more improvement you'll see. Like

TurboDisk 64, the 128 version re

quires no modifications to your disk

drive or computer. It loads pro

grams saved in the usual manner;

no special Turbosave is required. It

works with most BASIC and ma

chine language programs. It does

not compromise reliability. And

you can switch it on or off at any

time by typing a single command.

Typing It In
Since TurboDisk is written entirely

in machine language, it must be en

tered with the new 128 version of

our "MLX" machine language en

try program, which makes its debut

elsewhere in this issue. Be sure that

you read and understand the in

structions for using MLX before you

begin entering the data for Turbo

Disk. When you first run MLX,

you'll be asked for starting and end

ing addresses. The correct values

are as follows;

Starting address: 1300

Ending address: 16CF

Now you may begin entering the

data for TurboDisk. When you've

finished entering the numbers, be

sure to use the MLX Save option to

make at least one copy of the Tur

boDisk data. You'll probably find

TurboDisk so useful that you'll

want a copy on every disk you use.

You can use the MLX Save option

repeatedly to make copies on differ

ent disks. If you want to put a copy

of TurboDisk on a new disk at some

later date, you can use any copy

program or you can load an existing

copy of TurboDisk, place the disk

on which you wish to store the new

copy of TurboDisk in the drive, and

use a command of the form BSAVE

'■filename",B0.P4864 TO P5839.

To load TurboDisk, use a com

mand of the form BLOAD "TUR

BODISK 128":SYS DEC("1300")

(replace TURBODISK 128 with

whatever filename you used when

you stored the TurboDisk data).

The message C128 TURBODISK

ENABLED signals that you're ready

for high-speed loading,

Turbo LOADS
Once TurboDisk is activated, no

special commands are necessary.

Just type LOAD "filename",8 or

DLOAD "filename" or BLOAD'yrte-

name" as usual. You'll be amazed at

the difference.

T urboDisk 128 
Don Lewis 

Are you using a 1541 disk drive with your Com­
modore 128? Here's a powerful utility that can 
reduce the time you spend waiting for programs 
to load by 300 percent or more. 

If you've upgraded to a Commo­
dore 128 from a VIC-20 or 64 and 
are sti ll using a 1541 disk drive, 
you're probably envious of those 
fellow 128 owners whose 157 1 
drives can load programs in the 
blink of an eye. Perhaps you've 
used "TurboDisk 64" in 64 mode 
and wished for an equivalent 
speedup for 128 mode. Here's the 
answe r: " Tu rboDisk 128," a new 
and improved version specifically 
for the 128/1541 combination. 

TurboDisk 128 works only in 
128 mode; you'll still need to use 
TurboDisk 64 in 64 mode. And the 
program works only with a 1541; it 
isn't useful in conjunction with a 
1571. [fyou own a 1571 disk drive, 
you don't need a Turbo p rogram 
while you're in 128 mode: The 128 
and 1571 can use the fast serial 
transfer hardware built into both 
disk drive and computer, which is 
as much as eight times faster than it 
standard 1541-about twice as fast 
as TurboDisk. 

But even if TurboDisk 128 
doesn't permanently cure your de­
sire for a 1?71, it will make your life 
with the 1541 more bearable. In 
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fact, once you start using Tu rbo­
Disk, you'll wonder how you got 
along without it. Tu rboDisk turbo­
charges the loading process by it 

factor of three times or more. [n 
fact, the longer the program, the 
more improvement you'll see. Like 
TurboDisk 64, the 128 version re­
quires no modifications to you r disk 
drive or comp ute r. It loads pro­
grams saved in the usual manner; 
no special Turbosave is requi red. It 
works with most BAS[C and ma ­
chine language programs. It does 
not co mpromise reliabili ty. And 
you can switch it on or off at any 
time by typing a single command. 

Typing It In 
Since TurboDisk is written entirely 
in mach ine language, it must be en­
tered with the new 128 version of 
our " MLX" machine language en­
try program, which makes its debut 
elsewhere in this issue. Be sure that 
you read and understand the in­
structions for using MLX before you 
begin entering the data for Turbo­
Dis k. When you first ru n MLX, 
you'll be asked for starting and end­
ing addresses . The correct val ues 
are as (o[[ows: 

Slarling address: 1300 
Ending addres5: 16CF 

Now you may begin entering the 
data for TurboDisk When you've 
fin ished entering the numbers, be 
sure to use the MLX Save option to 
make at least one copy of the Tur­
boDisk data . You 'll probably find 
Tu rboDisk so use fu l that you' ll 
want a copy on every disk you use. 
You can use the MLX Save option 
repeatedly to make copies on differ­
ent disks. If you want to put a copy 
of TurboDisk on a new disk at some 
later date, you can use any copy 
program or you can load an exis ting 
copy of TurboDisk, place the disk 
on which you wish to store the new 
copy of TurboDisk in the drive, and 
use a command of the form BSAVE 
"fiiellame",BO,P4864 TO P5839. 

To load TurboDisk, use a com­
mand of the form BLOAD " TUR­
BOD1SK 12S"SYS DEQ"1300") 
(rep [ace TURBOD[SK 128 with 
whatever filename you used when 
you s to red the TurboDisk data). 
The message C12B TU RBODISK 
ENABLED signals that you're ready 
for h igh-speed loading. 

Turbo LOADS 
Once TurboDisk is activated, no 
special commands are necessary. 
Just type LOAD "filename",B or 
DLDAD "filename" or BLDAD"file­
name" as usual. You'll be amazed at 
the difference. 



One thing you'll notice immedi

ately is that the red light on the disk

drive doesn't come on at all during a

turboload. Don't panic; this is nor

mal. It's also normal for the 40-

column screen to blank while

TurboDisk works. When the pro

gram is loaded, the screen reappears

unaltered.
You may occasionally find it

necessary to deactivate TurboDisk

and use a normal LOAD instead. For

example, 1541 disk drives are prone

to head alignment problems, so if

you have a disk formatted on a drive

other than your own, you may find

that your drive has difficulty loading

programs from it. You can switch off

TurboDisk at any time without eras

ing it from memory by entering SYS

DEC{"1303"), or the equivalent SYS

4867. You should see the message

C128 TURBODISK DISABLED. To

be safe, it would be wise to include a

BANK 15 before the SYS to ensure

that the system is in its normal

BASIC configuration. To reactivate

TurboDisk, enter SYS DEC("1300"),

or the equivalent SYS 4864 (again, it

would be wise to precede this with a

BANK 15). You should see the mes

sage C128 TURBODISK ENABLED

to indicate that turboloading is now

available.
You'll also find it necessary to

use the SYS to reactivate TurboDisk

after pressing RUN/STOP-RE

STORE, which effectively discon

nects TurboDisk.
TurboDisk resides in the cur

rently unused area of free memory

starting at address 4864-5839 (hex

$1300-$16CF), so it's completely

safe from BASIC. However, this

memory area is rapidly becoming

popular with 128 machine language

programmers and you may find oth

er programs that use these locations.

Such programs cannot be used with

TurboDisk because loading them

will overwrite the TurboDisk pro

gram. Turbodisk also uses the block

of memory at 3072-3327 ($OC0O-

$0CFF) as a buffer for the data read

from disk. This area is the RS-232 in

put buffer, but since the 128 can't

turboload and receive RS-232 input

simultaneously, this dual usage

should cause no conflict. However,

you should be aware that some pro

grammers use the RS-232 buffers for

machine language routines. Such

routines cannot be used with Turbo

Disk.
TurboDisk speeds up LOAD,

DLOAD, BLOAD, and the moni

tor's L command, but it can't speed

up SAVE or VERIFY. It also doesn't

affect the speed of disk file han

dling with PRINT#, GET**, and so

forth. It's not compatible with cer

tain features of some programs and

may not work with some commer

cial software.

How It Works
The machine language for Turbo-

Disk is unusual in that only half of

it works within your computer—

the rest is actually executed within

the 1541 drive itself. Commodore

disk drives are intelligent units,

containing their own microproces

sors, RAM, and ROM. This means

that they can be programmed for

special effects, like turboioading.

During the brief delay you no

tice between the time you enter the

load command and the time the

drive starts spinning, 464 bytes of

machine language are transferred

from the computer to the drive's

RAM. In the 128, this data is stored

in locations 5376-5839 ($1500-

$16CF). This required transfer

before each turboload adds a cer

tain amount of overhead time,

which explains why TurboDisk

gives less speed improvement for

short programs.

The 128-resident portion of

TurboDisk operates by changing

the ILOAD vector at locations

816-817 ($330-$331) to point to it

self*, bypassing the normal LOAD
routines in ROM. TurboDisk first

checks to see whether a disk direc

tory or a verify operation was re

quested. In either of these cases,

control is returned to the ROM rou

tines for normal processing. If a

program load was requested, the

routine adds the filename to the

code for the disk drive portion, then

transfers that data to the drive's

memory.

The portion of TurboDisk in

the disk drive uses routines in the

drive's ROM to locate the desired

program and read it from the disk

sector by sector. To improve speed,

routines like the one that turns on

the red light are omitted, and only

the essential ones are used. The 256

bytes of data from each disk sector

are to a 256-byte buffer within the

computer. As mentioned above, this

buffer is at locations 3072-3327

($0CG0-$0CFF). TurboDisk sends

data over both the DATA and CLK

lines on the serial port, instead of

just the DATA line as in normal se

rial data transfers. Thus, TurboDisk

temporarily converts your serial bus

into a two-bit parallel bus. When

the entire 256 bytes from a disk sec

tor have been transferred into the

computer's buffer, data from the

buffer is added to the program in

memory while the drive is reading

the next sector from the disk.

The Longer, The Faster
Despite a few limitations, Turbo

Disk is one of the most valuable

general-purpose utilities a disk user

can own. To discover exactly how

fast it is, we ran some tests. The re-

suits, below, demonstrate how Tur

boDisk yields the most improve

ment with medium to long

programs. (Results with different

disk drives may vary.)

Program

Program

Program

Program

Program

1

2

3

4

5

Blocks

7

16

28

55

13S

Normal

LOAD

(seconds)

7

13

20

40

94

Turboload

(seconds)

3

4

6

10

25

Factor

2.33

3.25

3.33

4.00

3.76

Note to readers outside North

America: High-speed Turbo-

Disk data transfers rely on pre

cise timing, so the program

may fail to operate on systems

that use the European PAL vid

eo system instead of the North

American NTSC system. The

reason is rather technical—

128s with PAL video use a

slightly different microproces

sor clock frequency. An Austra-

lian reader submitted a

modification to compensate for

this in the Commodore 64 ver

sion. Since we do not have ac

cess to a 128 with PAL video

for testing, we cannot guaran

tee that the same modification

will work in the 128 version,

but if TurboDisk 128 will not

operate properly with your

PAL video system you can try

changing the following line:

1468iA2 04 CA D0 FD EA A2 04 2E

Sec program listing on page 97.
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One thing you'll notice immedi­
ately is that the red light on the rusk 
drive doesn't come on at all during a 
turboload. Don't panic; this is nor­
mal. It 's also normal for the 40-
co lum n screen to b lank wh il e 
TurboDisk wo rks. When the pro­
gram is loaded, the screen reappears 
unaltered. 

You may occasionally find it 
necessary to deactivate TurboDisk 
and use a nonnal WAD instead. For 
example, 1541 disk drives are prone 
to head alignment problems, so if 
you have a disk fonnatted on a drive 
other than your own, you may find 
that your drive has difficulty loading 
programs from it. You can switch off 
TurboDisk at any time without eras­
ing it from memory by entering SVS 
DEC("1303"), or the equ ivalent SYS 
4867. You should see the message 
C128 TURBODISK DISABLED. To 
be safe, it would be wise to include a 
BANK 15 before the SVS to ensure 
that the sys tem is in its normal 
BASIC configuration. To reactivate 
TurboDisk, enter SYS DEC(" J300"), 
or the equivalent SYS 4864 (again, it 
would be wise to precede this with a 
BANK 15). You should see the mes­
sage C128 TURBO DISK ENABLED 
to indicate that turboloading is now 
available. 

You'll also find it necessary to 
use the SYS to reactivate TurboDisk 
after pressing RUN/STOP-RE­
STORE, which effectively discon­
nects TurboOisk. 

TurboDisk resides in the cur­
rently unused area of free memory 
starting at address 4864-5839 (hex 
$1300-$16CF), so it's completely 
safe fro m BASIC. Howeve r, thi s 
memory area is rapidly becoming 
popular with 128 machine language 
programmers and you may find oth­
er programs that use these locations. 
Such programs cannot be used with 
TurboDisk because loading them 
will overwrite the TurboDisk pro­
gram. Turbodisk also uses the block 
of memory at 3072-3327 ($OCOO­
$OCFF) as a buffer for the data read 
from disk. This area is the RS-232 in­
put buffer, but since the 128 can't 
turboload and receive RS-232 input 
simultaneously, this dual usage 
should cause no conflict. However, 
you should be aware that some pro­
grammers use the RS-232 buffers for 
machine language routines. Such 
routines cannot be used with Turbo­
Disk. 

TurboDisk speeds up LOAD, 

DLOAD, BLOAD, and the moni­
tor's L command, but it can't speed 
up SAVE or VERIFY. It also doesn't 
affect the speed of disk fil e han­
dling with PRINT#, GET#, and so 
fort h. It's not compatible with cer­
ta in features of some programs and 
may not work with some commer­
cial software. 

How II Works 
The machine language for Turbo­
Disk is unusual in that only half of 
it works within your computer­
the rest is actually executed within 
the 1541 drive itself. Commodore 
disk drives are ifltelligellt units, 
containing their own microproces­
sors, RAM, and ROM. This means 
that they can be programmed for 
special effects, like tu rboloading. 

During the brief delay you no­
tice between the time you enter the 
load command and the time the 
drive starts spinning, 464 bytes of 
machine language are transferred 
from the computer to the d rive's 
RAM. In the 128, this data is stored 
in locations 5376-5839 ($1500-
$ 16CF). This required t ransfer 
before each turboload adds a cer­
tain amoun t of overhead time, 
w hich explain s why TurboDisk 
gives less speed improvement for 
short programs. 

The 128-resident portion of 
TurboDisk operates by changing 
th e Il OAD vector at locat ions 
816-817 ($330-$331) to point to it­
self, bypassing the normal LOAD 
routines in ROM. TurboDisk first 
checks to see whether a disk direc­
tory or a verify operation was re­
quested. In either of these cases, 
control is returned to the ROM rou­
tines for nonnal processing. If a 
program load was requested, the 
routine adds the fil ename to the 
code for the disk drive porti on, then 
transfers that data to the drive's 
memory. 

The portion of TurboDisk in 
the disk drive uses routines in the 
drive's ROM to locate the desired 
program and read it from the disk 
sector by sector. To improve speed, 
routines like the one that turns on 
the red light are omitted, and only 
the essential ones are used. The 256 
bytes of data from each disk sector 
are to a 256-byte buffer within the 
computer. As mentioned above, this 
buffer is at locations 3072- 3327 
($OCOO-SOCFF). TurboDisk sends 

data over both the DATA and ClK 
lines on the serial port, instead of 
just the DATA line as in nonnal se­
rial data transfers. Thus, TurboDisk 
temporarily converts your serial bus 
into a two-bit parallel bus. When 
the entire 256 bytes from a disk sec­
tor have been transferred into the 
computer's buffer, data from the 
buffer is added to the program in 
memory while the drive is reading 
the next sector from the d isk. 

The longer, The Faster 
Despite a few limita tions, Turbo­
Disk is one of the most valuable 
general-purpose utilities a disk user 
can own. To discover exactly how 
fast it is, we ran some tests. The re­
suits, below, demonstrate how Tur­
boDisk yields the most improve­
ment with med ium to l ong 
programs. (Results with different 
disk drives may vary.) 

l'rogrlm I 
Progrlm 2 
J'rogrlm 3 
Progrlm 4 
Prognm 5 

Bloclu Notmll Turbolo~d fJctor 
LOAD (.~~ondJ) 

(.~,ondl) 

, , J 2.33 

" " • J." 
28 20 6 J.33 

" .. " '.00 n, ... " 3.76 

Note to readers outside North 
America: High -s peed Tu rbo­
Disk data transfers rely on pre­
cise t iming, so the program 
may fail to operate on systems 
that use the European PAL vid­
eo system instead of the North 
American NTSC system. The 
reason is rat h er technical -
128 s with PA L vid eo u se a 
slightly different microproces­
sor dock frequency. An Austra­
lian r eader s ubmitted a 
modification to compensate for 
this in the Commodore 64 ver­
sion. Since we do not have ac­
cess to a 128 with PAL video 
for testing, we cannot guaran­
tee that the same modification 
will work in the 128 version, 
but if TurboDisk 128 will not 
operate p roper ly with yo ur 
PAL video system you can try 
changing the following line; 

1468,112 04 ell oe PO E:A 112 04 2f! 

See program listing 0 11 page 97. • 
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Boldface
Thomas Carlson

This seven-line program offers an added dimen

sion—a boldface font—to your Commodore 1526

or MPS-802 printer. For the Commodore 128, 64,

Plus/4, 16, and VIC-20.

The Commodoj-e 1526 and MPS-802

printers offer very good print quali

ty. They also offer the programmer

precise control over the spacing of

the printed lines. This spacing is

easily changed with this single line:

OPEN 6,4,6:PRINT#6,CHR$(J):CLOSE 6

The value of J determines the

line spacing. A value of 36 results in

normal spacing on the MPS-802.

(The printer divides an inch into

216 segments, so the usual spacing

of six lines per inch translates to

36/216 spacing from the bottom of

one character to the bottom of the

next.) The smaller the value of J, the

smaller the line spacing. A value of

0 results in no linefeed at all—the

lines will overlap, printing one on

top of another. By changing the

spacing to a small value (1 or 2) and

printing the same line twice, one

can get very weil-defined character

print quality. The two lines overlap,

but one is slightly lower (1/216

inch). This overlap allows the char

acters to be more fully formed and

darker.

While this method is fine for

one or two lines, it gets quite te

dious with any more. "Boldface"

automates this process. It takes any

sequential text file and prints it out

with this improved character quality.

Boldface is very easy to use;

just type it in and RUN it. Type in

the name of your sequential file

when prompted. Be certain that your

printer is turned on before pressing

RETURN. To print a sequential file
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from tape instead of disk, you'll

need to change line 20 to

OPEN 4,4,7: OPEN 6,4,6: OPEN 8,l,0,FF$

Converting To Sequential Files
If you want to print program list*

ings in bold, you'll first have to con

vert the listing to a sequential file.

You can do this using

OPEN 8,B,8, ■■O:filename,S,W: CMD

V'title": LIST

for disk (be sure you have a format

ted disk in the drive before entering

the command), or

OPEN 8,1,1, "filename": CMD S/'title":

LIST

for tape. After the cursor reappears,

type the following:

PRINT#8; CLOSE 8

and press RETURN. If you were

writing to disk, the drive should

stop spinning and the busy light

should go out. Your listing is now a

sequential file—with the filename

you chose—ready to be printed out

with Boldface.

Many word processors, like

Easy Script, automatically format

text into sequential files. Some oth

er word processors, like SpeedScript

and WordPro, create program files

containing screen codes instead of

character codes. But it's not difficult

to convert these. WordPro, for ex

ample, has a way to save the file to

disk in ASCII format (see your

manual).

In SpeedScript 3.0 and higher,

you can load a document and then

press SHIFT-CTRL-P. Answer the

Print to: prompt with D for disk

(SpeedScript cannot print to tape),

then type in a filename for the text.

Your text will be written to a se

quential (SEQ) disk file as character

codes. Version 1 or 2 of SpeedScript

does not allow printing to the disk,

so you'll have to use the file con

verter program from the "Speed-

Script Revisited" article in the May

1984 issue of COMPUTED GAZETTE.

Modifications For 1526
Because the earlier 1526s used

slightly different spacings from the

later models of the 1526 (and the

MPS-802), some modifications may

be needed. The first thing to check

is the print quality. In line 50, the

number following the first CHR$

(currently 1) determines this. Cre

ate a short test file and print it out

several times using Boldface, each

time using a different number in

line 50 (between 0 and 4 is an ac

ceptable range). Keep whichever

number gives the best quality. Now

the spacing between lines must be

adjusted. The number following

the second CHR$ in line 50 (cur

rently 17) determines this. Print

your test file and see how closely it

matches the spacing your printer

normally uses. If the spacing with

Boldface is too wide, then decrease

the value of 17 in line 50. If it's too

narrow, then increase the value of

17. Then make another test print

out and continue changing the val

ue in line 50 until the spacing with

Boldface is the same as your printer

usually prints. When you achieve

the results you want, your version

of Boldface should be saved to disk

or tape. It's now ready to use.

See program listing on page 101. O

Boldface 
Thomas Carlson 

This seven-line program offers an added dimen­
sion-a boldface font-to your Commodore 1526 
or MPS-S02 printer. For the Commodore 12S, 64, 
Plus/4, 16, and VIC-20. 

The CommodoTe 1526 and MPS·S02 
printers offer very good print qua li ­
ty. They also offer the programmer 
precise control over the spacing o f 
the printed lines. This spacing is 
easily changed with this single line: 
OPEN 6,4.6:PRINT#6.CHRS(J):CLOSE 6 

The value of J determines the 
line spacing. A value of 36 results in 
normal spaci ng on the MPS-B02. 
(The printer divides an inch into 
216 segments. so the usual spacing 
of six lines per inch translates to 
36/216 spacing from the bottom of 
one character to the bottom of the 
nex-t.) The smaller the value of J, the 
smaller the line spacing. A value of 
o results in no lincfced at all-the 
lines will overlap. printing o ne on 
top of another. By changing the 
spacing to a small va lue (lor 2) and 
printing th e same line twice, one 
can get very well -defined character 
print quality. The two lines overlap, 
but one is slightly lower (1/216 
inch). This overlap allows the char­
acters to be more fully formed and 
darker. 

While this method is fine for 
one o r two lines, it gets quite te­
dious with any more. " Boldface" 
automates this process. It takes any 
sequential text file and prints it out 
with this improved character quality. 

Boldface is very easy to use; 
just type it in and RUN it. Type in 
the name of your sequential file 
when prompted. Be certain that your 
printer is turned on before pressing 
RETURN. To print a sequential file 

70 COMPUTEI'll G,UOfto August 1986 

from tape instead of disk, you'll 
need to change line 20 to 
OPEN 4,4,1: OPEN 6,4,6: OPEN 8,1,O,FfS 

Converting To Sequential Files 
If you want to print program list­
ings in bold, you'll first have to con­
vert the listing to a sequentia l file. 
You can do this using 
OPEN 8,8,8, "O:fillmamt,S,W": CMD 

8,"titlt": LIST 

for disk (be sure you have a format ­
ted disk in the drive before entering 
the command), or 
OPEN 8,1,1, "filename": CMD 8,"title": 

LIST 

for tape. After the cursor reappea rs, 
type the following: 

PRINT#8: CWSE 8 

and press RETURN. If you were 
writing to disk, the drive should 
stop spinning and the busy light 
should go out. Your lis ting is now a 
sequential file-with the filename 
you chose-ready to be printed out 
with Boldface. 

Many word processors, like 
Easy Script, automatically format 
text into sequential files . Some oth­
er word processors, like SpeedScript 
and WordPro, create program files 
containing screen codes instead of 
character codes. But it 's not di(ficult 
to convert these. Word Pro, for ex­
ample, has a way to save the file to 
disk in ASCI I format (see your 
manual). 

In SpeedScript 3.0 and high er, 

you can load a document and then 
press SHIFT -CTRL-P. Answer the 
Print to: prompt with 0 for disk 
(SpeedScript cannot print to tape), 
then type in a filename for the text. 
Your text will be written to a se­
quential (SEQ) disk file as character 
codes. Version 1 or 2 of SpeedScript 
does not allow printing to the disk, 
so you'll have to use the file con­
verter program from the "Speed­
Script Revisited" article in the May 
1984 issue of COMPUTE!'s GAZElTE. 

Modifications For 1526 
Because the earl ier 1526s used 
slightly different spacings from the 
later models of the 1526 (and the 
MPS-802), some modifications may 
be needed. The first thing to check 
is the print quality. In line 50, the 
number following the first CHR$ 
(currently 1) determines this. Cre­
ate a short test file and print it out 
several times using Boldface, each 
time using a different number in 
line 50 (between 0 and 4 is an ac­
ce ptable range). Keep whicheve r 
number gives the best quality. Now 
the spacing between lines must be 
adjusted . The number following 
the second CHR$ in line 50 (cur­
rently 17) determines this. Print 
your test file and see how closely it 
matches the spacing your printer 
normally uses. If the spacing with 
Boldface is too wide, then decrease 
the value of 17 in line 50. If it's too 
narrow, then increase the value of 
17. Then make another test print­
out and continue changing the va l­
ue in line 50 until the spaci ng with 
Boldface is the same as your printer 
usually prints. When you achieve 
the results you want, your version 
of Boldface should be saved to d isk 
or tape. It 's now ready to use. 
Sce program listillg 0'1 page 101. a 



KeyDef
A. F. Shephard

With this short utility for the Commodore 128,

you can redefine any—or all—of the keys to print

whichever character you choose.

The Commodore 128 is a highly

versatile and powerful machine—

windows, high- resolution graph

ics, 40- or 80-column displays, re-

definable function keys, and more.

But it suffers from a few shortcom

ings. For example, the numeric key

pad is almost useless for DATA

statements because there is no com

ma, unless you use the KEY state

ment to redefine one of the function

keys. Wouldn't it make more sense

to change the period to a comma?

Unfortunately, KEY acts only on

the function keys. But "KeyDef"

lets you redefine any key on the

keyboard, and gives you access to

six completely different keyboards.

Scanning For A Code

To understand how this is possible,

you need to understand how the

128 determines which character to

display when a key is pressed.

Here's a short synopsis: The com

puter interrupts its normal opera

tions 60 times per second to

perform housekeeping chores. One

of these chores is checking to see

whether a key is pressed. This pro

cess, called the keyscan, involves

checking each key in sequence to

see if it is pressed. The 88 keys are

arranged electrically in a matrix as

eight rows of 11 columns. Each key

has a keycode that reflects the key's

position within the matrix. Only

one keycode is returned per key-

scan; if more than one key is

pressed, the value returned will be

thai for the key with the higher

keycode. Keycodes range from

0-87; if no key is pressed, the key-

scan routine returns the value 88.

You can find the keycode for most

keys by running this one-line

program:

10 PRINT PEEK(213): GOTO 10

Following is a complete list of key-

codes.

If you're familiar with the

128's character (ASCII) codes, it

will be obvious that the keycodes

don't have any direct relationship

to the character codes for the corre

sponding letters and numbers on

the faces of the keys, so you may be

wondering how the 128 translates

the keycode into a character code.

Note that none of the shift keys

{SHIFT, Commodore, CONTROL,

ALT, or CAPS LOCK) appears in

the keycode table. Instead, the

keyscan routine checks these keys

to select one of six translation ta

bles. The keycode is then used as an

index to the table to find the equiv

alent character code for the key be

ing pressed. For example, suppose

SHIFT-N is pressed; the keyscan

routine will select the SHIFT trans

lation table and read the 39th value

in the table as the value for SHIFT-

N (the keycode for N is 39).

To determine the addresses of

the translation tables, the 128

maintains a set of six pointers in

memory. (A pointer consists of two

consecutive memory locations that

together hold an address in the

standard low-byte/high-byte for

mal.) The pointers to the keyboard

translation tables are found on page

3 of the 128's memory:

830-831 (S033E-033F) slandard (unshifled)

832-833 ($0340-0341) SHIFT

834-835 ($0342-0343) Commodore

836-837 ($0344-0345) CTRL

838-839 ($0346-0347) ALT

B40-B41 ($0348-0349) CAPS LOCK

On powerup or reset, these lo

cations are initialized to point to ta

bles in ROM. The pointers can be

changed to point to customized ta

bles in RAM, however, and that's

just what KeyDef does. It copies the

usual values from the ROM tables

down to a free area of RAM memo

ry and then changes the pointers to

point to the new tables in RAM. By

POKEing new ASCII codes into the

relocated tables, the keyboard can

be redefined.

Each of the translation tables

contains 89 bytes; the first 88 bytes

in the table each correspond to one

keycode, while the last byte is the

value returned if no key is pressed.

There are actually only five differ

ent tables in ROM. The ALT-key

pointer starts out with exactly the

same value as the unshifted-key

pointer, which explains why ALT

doesn't seem to do anything. How

ever, KeyDef sets up a separate ta

ble for ALT, so it can now have

definitions completely independent

of the unshifted key definitions.
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KeyDef 
A. F. Shephard 

With this short utility for the Commodore 128, 
you can redefine any-or all-of the keys to print 
whichever character you choose. 

The Commodore 128 is a highly 
versatile and powerful machine­
windows, high- resolu tion graph­
ics, 40- or SO-column displays, re­
definable function keys, and more. 
But it suffers from a few shortcom­
ings. For example, the numeric key­
pad is almost useless fo r DATA 
statements because there is no com­
ma, unl ess you use the KEY slale­
ment to redefine one of the function 
keys. Wouldn't it make more sense 
to change the period to a comma? 
Unfortunately, KEY acts only on 
the {unct ion keys. But "KeyOef" 
lets you redefine any key on the 
keyboard, and gives you access to 
six completely d ifferent keyboa rds. 

Scanning For A Code 
To understand how this is possible, 
you need to understand how the 
128 determines wh ich character to 
di sp lay whe n a key is pressed. 
Here's a short synopsis: The com­
puter interrupts its normal opera­
t ions 60 ti m es per secon d to 
perform housekeeping chores. One 
of these chores is checking to sec 
whether a key is pressed. This pro­
cess, ca lled the keysCQI/, involves 
checking each key in sequence to 
see if it is pressed. The 88 keys are 
arranged electrically in a matrix as 
eight rows of 11 columns. Each key 
has a keycode that reflects the key's 
position within the matrix. Only 
one key code is returned per key-

sca n; if m o re than one key is 
pressed, the va lue returned will be 
that for the key with the higher 
keycode. Keycodes range from 
0-87; if no key is pressed, the key­
scan routine returns the value 88. 
You can fi nd the keycode for most 
keys by ru nning this one-line 
program: 
10 PRINT PEEK(213J: GOTO 10 

Foll owing is a complete list of key­
codes. 

If you're familiar with the 
128's cha racter (ASC II ) codes, it 
will be obvious that the keycodes 
don't have any direct relationsh ip 
to the character codes for the corre­
sponding letters and numbers on 
the faces of the keys, so you may be 
wondering how the 128 translates 
the keycode into a character code. 
Note tha t none of the shift keys 
(SHIFT, Commodore, CONTROL, 
ALT, or CAPS LOCK) appea rs in 
the keycode tab le. Instead, the 
keyscan routine checks these keys 
to select one of six translation ta­
bles. The keycode is then used as an 
index to the table to find the equiv­
alent character code for the key be­
ing pressed. For example, suppose 
SHIFT-N is pressed; the keyscan 
routine will select the SHiFf tra ns­
lation table and read the 39th value 
in the table as the value for SHIFT­
N (the keycode for N is 39). 

To determine the addresses of 

the t ranslation tab les, th e 128 
mainta ins a set of six poil/fers in 
memory. (A pointer consists of two 
consecutive memory locations that 
togethe r ho ld an address in the 
standa rd low-bytejhigh-byte for­
mat) The pointers to the keyboard 
translation tables are found on page 
3 of the 128's memory: 
830-831 ($033E-{)33F) standard (unshifted) 
832-833 ($0340-034I) SHIFT 
834-835 ($0342-0343) Commodore 
836-837 ($0344-0345) CTRL 
838-839 ($0346-0347) ALT 
840-84\ ($0348-0349) CAPS LOCK 

On powerup or reset, these lo­
cations are initialized to point to ta­
bles in ROM. The pointers can be 
changed to point to customized ta­
bles in RAM, however, and that's 
just what KeyDef does. It copies the 
usual values from the ROM tables 
down to a free area of RAM memo­
ry and then changes the pointers to 
point to the new tables in RAM. By 
POKEing new ASCil codes into the 
relocated tables, th e keyboard ca n 
be redefined. 

Each of the translation tables 
contains 89 bytes; the firs t 88 bytes 
in the table each correspond to one 
keycode, while the last byte is the 
value. returned if no key is pressed. 
There are actually only five differ­
ent tables in ROM. The ALT-key 
pointer starts out with exactly the 
same value as the unsh ifted-key 
pointer, wh ich explains why ALT 
doesn't seem to do anything. How­
ever, KeyDef sets up a separate ta­
ble for ALT, so it can now have 
definitions completely independent 
of the unshift ed key defi nitions. 
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Commodore 128 Keycodes

Key Keycode Key

£+
INST/DEL

CRSR up/down

ce

F7

TAB

LINE FEED

Cursor t

Cursor -

ESC

HELP

NO SCROLL

Cursor 1

Cursor ■•

Numeric keypad:

70

78

ENTER 76

Using The Program
KeyDef is written entirely in BASIC

so there are no special instructions

for typing it in. Just remember to

save a copy before running it.

After a brief pause, during

which the key definitions are cop

ied from the translation tables in

ROM down to a free area of RAM

memory, KeyDef prompts you to

enter the key you wish to redefine.

Press the appropriate key. Next,

you're asked for the table in you
wish to redefine the key (unshifted,

SHIFT, Commodore, CTRL, ALT,

or CAPS LOCK). You are then told

the current ASCII (character) code

value of the key in the selected ta

ble. Finally, you're prompted to en

ter the new character code for the

key. If you're unfamiliar with Com-
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modore's character codes, look in

Appendix E of the System Guide.

Unfortunately, this table was cop

ied verbatim from the 64 User's

Guide, and some of the character

codes between 0 and 32 are incor

rect. For a more accurate list of these

codes, see Appendix I, CTRL-C

(code 7), for example, produces a

bell tone. It's listed in Appendix I,

but not in Appendix E.

There are some tricky keys we

need to mention. One is NO

SCROLL—you must press it twice

for KeyDef to recognize it when it

asks Which Key? After that, it func

tions as you want it to, Also, the

current function key definitions are

stored and erased at the beginning

of KeyDef, then restored at the end.

Thus, to keep your function keys

definitions intact, do not quit Key

Def with RUN/STOP-RESTORE.

HELP and SHIFT-RUN/STOP are

normally character codes 132 and

131, respectively. These can also be

moved around the keyboard. RUN/

STOP is odd. Press SHIFT with it if

you want to redefine it. Notice that

the numeric keypad numbers are

different from those on the top of

the keyboard, even though normal

ly they act the same. The set of cur

sor keys at the top of the keyboard

also has different keycodes from

the pair at the bottom, so the two

sets can be independently re

defined.

If you need to recopy the stan

dard keyboard definitions to set

things back to normal after KeyDef

is first run, exit the program and

type RUN 20. Should you wish to

save a set of definitions, the proce

dure is easy. Just enter the follow

ing commands:

BSAVE "/i(cn«meI",B0,PS888 TO P6422

BSAVE "fitemime2",30,F830 TO P842

These redefinitions can be reloaded

with these commands:

BLOAD "fiienameV

BLOAD "filename!"

The KeyDef program doesn't

need to be present in memory once

you've used it to make the new def

initions. The tables that are

BLOADed are sufficient to redefine

the keyboard. The computer auto

matically handles the keyscanning

and character translation. However,

you must take some care when

changing the pointers to the trans

lation tables. Before you change the

pointers, the addresses to which

you redirect the pointers must con

tain valid translation tables (which

is why you must BLOAD the tables

before you BLOAD the vector val

ues). Otherwise, you won't be able

to type on the keyboard because the

computer will not be able to inter

pret your keypresses. In fact, you

can't even use RUN/STOP-RE

STORE if the RUN/STOP key isn't

defined; your only recourse will be

the reset switch.

The area of memory set aside

for the new translation tables is

$1700-$1915 (5888-6421)—534

bytes total for the six 89-byte tables.

According to the memory map in

the System Guide, this is part of the

area reserved for function key soft

ware. Basically, it doesn't get used

,---------------------.,,----:;,-----, definitions intact, do not quit Key­

Commodore 126 Keycodes 

K,y Keyc;ode 

" 2 59 

• II 
6 " 8 27 
0 35 

" CLR/ HOME 51 
Q 62 
E 14 
T 22 
U 30 
0 " @ .. 
1 " A 10 
0 18 
G 2, 
) J4 
L 42 , SO 
RETURN 1 
X " V 3J 
N 39 

· 41 
' I 55 

CRSR left/tight 2 
F1 • F5 6 
ESC 72 
HELP .. 
NO SCROLL 87 
Cursor t " Cursor - 86 

Numeric; ktypild: 

0 8J 
2 68 

• " 6 77 
8 6S 
+ 73 

82 

K,y Kcycode 

1 56 , 8 , 16 , 24 , 32 
+ 40 
£ 48 
INST( DEL 0 
W , 
R 17 
Y 2S 
I 33 

• 41 
• ., 
RUN/STOP 63 
5 13 
'F 21 
H " K 37 

4S 
53 

Z 12 
C 20 
B, 28 
M 36 .. 
CRSR up/down 1 
Spilce 60 
F' , . ., , 
TAB " l:INE FEED 

" Cursor t 83 
Cursor ~ as 

1 71 

J " , .. 
, 70 

, " ,. 
ENTER 76 

Def with RUN/STOP-RESTORE. 
HELP and SHIFT-RUN/STOP are 
nonnally character codes 132 and 
131, respectively. These can also be 
moved around the keyboard. RUN! 
STOP is odd. Press SHIFT with it if 
you want to redefine it. Notice that 
the numeric keypad numbers are 
different from those on the top of 
the keyboard, even though normal­
ly they act the same. The set of CUT­

sor keys at the top of the keyboa rd 
also has different keycodes from 
the pair at the bottom, so the two 
sets can be independently re ­
defined. 

If you need to recopy the stan­
dard keyboard definitions to sct 
things back to normal after KeyOcf 
is first run, exit the program and 
type RUN 20. Should you wish to 
save a set of definitions, the proce­
dure is easy. Just enter the follow­
ing commands: 
BSAVE "filt"n~mrl",BO,PSS8S TO P6422 
"SAVE "filellUme2",BO,PS)() TO P842 

These redefinitions can be reloaded 
with these commands: 
BLOAD "filename1" 
BLOAD "fj/enallle2" 

The KeyDef program doesn't 
need to be present in memory once 
you've used it to make the new def­
initions. The tables t hat are 
BLOADed are sufficient to redefine 
the keyboard. The computer auto­
matically handles the keyscanning 
and character translation. However, 
you must take some care when 

1-------------------------- ---1 changing the painters to the trans­
lation tables. Before you change the 
pointe rs, the addresses to which 
you redirect the pointers must con­
tain valid translation tables (which 
is why you must BLOAD the tables 
before you BWAD the vector va l· 
ues). Otherwise, you won't be able 
to type on the keyboard because the 
computer will not be able to inter­
pret your keypresses. In fact, you 
can't even use RUN/STOP-RE­
STORE if the RUN/STOP key isn't 
defined; your only recourse will be 
the reset switch. 

Using The Program 
KeyDef is written entirely in BASIC 
so there are no special instructions 
for typing it in. Just remember to 
save a copy before running it. 

After a brief pause , during 
which the key definitions arc cop­
ied from the translation tables in 
ROM down to a free area of RAM 
memory, KeyDef prompts you to 
enter the key you wish to redefine. 
Press the appropriate key. Next, 
you're asked fo r the table in you 
wish to redefine the key (unshifted , 
SHIFT, Commodore, CTRL, ALT, 
or CAPS LOCK). You are then told 
the current ASCII (character) code 
value of the key in the selected ta­
ble. Finally, you're prompted to en­
ter the new character codc for the 
key. ]( you're unfamiliar with Com-
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modore's cha racter codes, look in 
Appendix E of the System Guide. 
Unfortunately, this table was cop­
ied verbatim from the 64 User's 
Guide, and some of the character 
codes between 0 and 32 are incor­
rect. For a morc accurate list of these 
codes, sec Appendix L CTRL-G 
(code 7), for example, produces a 
bell tone. It's listed in Appendix I, 
but not in Appendix E. 

There arc some tricky keys we 
need to mention. One is NO 
SCROLL- you must press it twice 
for KeyDef to recognize it when it 
asks Which Key? After that, it func­
tions as you want it to. Also, the 
current function key definitions are 
stored and erased at the beginning 
of KeyDef, then restored at the end. 
Thus, 10 keep your function keys 

The area of memory set aside 
for the new tra nslation tables is 
$ 1700-$ 1915 (5888-6421)-534 
bytes total for the six 89-byte tables. 
According to the memory map in 
the System Guide, this is part of the 
area reserved for function key soft­
ware. Basically, it doesn't get used 



by BASIC, so it's a perfect place for

data like this. (Other machine lan

guage routines may use this area,

however, so you should be on the

lookout for conflicts. "TurboDisk

128" also resides in part of this re

served area, but it uses addresses

lower than KeyDef, so the two pro

grams can safely be used together.)

It should be noted that KeyDef

changes only the keyboard behav-

iar; the way the computer runs is

unaltered. The letters on the screen

keep their usual shapes; this is not a

program to create custom charac

ters. Also, if you change the letter 7

to be a Z, you've banished T from

the keyboard but not from the com

puter. It can still print a T if you

type ? CHR$(84)—the ASCII codes

for the characters remain the same.

A Few Suggestions
The first thing you might want to

do with KeyDef is to correct a minor

but annoying bug. The CAPS

LOCK key on the top row works

like the SHIFT LOCK key for all al

phabetic keys except for the letter

Q, which still prints its unshifted

form. This is sometimes called the

caps-lock-q bug, and the reason it

occurs is very simple—whoever at

Commodore prepared the CAPS

LOCK key translation table put the

wrong character code value in the

keycode position for Q. KeyDef al

lows you to fix this bug. Just replace

the value for Q in the CAPS LOCK

table with the proper value (209).

You may find the ESCape code

sequences very useful when you're

programming (see Appendix 1 in

the System Guide for a complete

list). ESC-A turns on automatic in

sert mode, ESC-I inserts a blank

line, ESC-Q erases to the end of a

line, and so on. But you have to

reach up to the top left comer to

reach the ESC key, which is some

what awkward. If you defined the 0

on the numeric keypad as ESC

(CI-!K$(27)) and the other keys on

the keypad as A, I, Q, and so on, the

escape sequences would be easier

to type.

If you use a modem in telecom

munications, you probably know

that certain control characters are

common (CTRL-C, CTRL-P, CTRL-

S, and CTRL-Q are a few of the im

portant ones). You need two hands

to type these keys, which is some

what inconvenient. If you prede

fined some keys to print the control

characters, it would simplify things

a bit.

Another good use, mentioned

above, is redefining the period on

the numeric keypad to be a comma.

This is helpful when you have to

type in a lot of DATA statements.

To make typing in DATA state

ments even easier, turn on auto

matic line numbering with the

AUTO command, and use the KEY

statement to change one of the

function keys to print DATA.

One final suggestion: The Ap

ple lie has a small toggle switch

above the keyboard for changing

the usual keyboard layout, which is

most often called the QWERTY key

board, to a Dvorak keyboard. The

woman who holds the title as the

world's fastest typist prefers the

Dvorak keyboard because you can

type faster. If you'd like to experi

ment, you could redefine the CAPS

LOCK translation table in the Dvo

rak layout and press CAPS LOCK

to switch between the two.

See program listing on page 101. Q

WCCA PRESENTS

SEPTEMBER 20 & 21 1986

SHOWTIMES 10AM —6PM

LOS ANGELES AIRPORT HILTON
CALL 213-410-4000 (or hotel reservations

• EXHIBITS, EVENTS, AND DOOR PRIZES

• NATIONAL COMMODORE SPEAKERS

• SHOW SPECIALS & DISCOUNTS

• SEE THE LATEST INNOVATIONS IN

HARDWARE/SOFTWARE TECHNOLOGY

FOR THE COMMODORE MARKET

The only West Coast exhibition and conference

focusing exclusively on the AMIGA

Commodore 128 PC and C-65 marketplace

REGISTRATION FEES: ONE DAY (10.00TWO DAYS SI5.00

FOR MORE INFORMATION AND DETAILS CONTACT:

WEST COASTCOMMODORE ASSOCIATION, INC.

P.O. BOX 210633

SAN FRANCISCO, CALIFORNIA 94121

(415)982-1040 BETWEEN 8AM-5PM PST

*5 TALKING DISK
OVER 100 WORDS in vocabularies that you can put into

your own programs! No extra hardware required. Sam

ple programs include:

• Talking four-function calculator — choose English,

Spanish, or German.

• Talking keyboard — letters and punctuation in

English.

• Demonstration of voice editing.

The $5 Talking Disk is available for Commodore 64.128,

Atari 800, 800XL, 130XE, and Apple I1+ (64K), lie, and Me.

If you want to make your own vocabularies, in any lan

guage or accent, then you must have a VOICE MASTER

(or processing speech input. VOICE MASTER lets you

do much more: YOU CAN RECOGNIZE SPOKEN

COMMANDS and WRITE MUSIC AS YOU HUM! And

affordable too — under $90 including the headset and

microphone.

Send $5 for the talking disk. Prepaid orders only.

Includes postage. {$7 outside USA, Canada, and Mex

ico.) Information on VOICE MASTER will accompany

your disk. Or you can call or write for VOICE MASTER

information separately. Please specify computer make

and model with your order.

COVOX JNC
675 Conger St., Dept. IN

Eugene, OR 97402

Telephone (503) 342-1271
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by BASIC, so it's a perfect place for 
da ta like this. (Other machine lan­
guage routines may use this area, 
however, so you should be on the 
lookout for conflicts. "Turbo Disk 
128" also resides in part of this re­
served area, but it uses addresses 
lower than KcyOef, so the two pro­
grams can safely be used together.) 

It shou ld be noted that KeyDef 
changes only the keyboard behav­
ior; th e way the computer runs is 
unaltered. The letters on the screen 
keep their usual shapes; this is not a 
program 10 create cusiom charac­
ters. Also, if you change the leiter T 
to be a Z, you've banished T from 
the keyboard but not from the com­
puter. It can sti ll print a T if you 
type? CHR$(84)-the ASC II codes 
for the characters remain the same. 

A Few Suggestions 
The first thing you might want to 
do with KeyDef is to correct a minor 
but a nnoy ing bug . The CAPS 
LOCK key on the top row works 
like the SHIFT LOCK key fo r all al­
phabetic keys except for the letter 
Q, which still prints its unshifted 
form. This is sometimes called the 

caps-/ock-q bug, and the reason it 
occurs is very simple-whoever at 
Commodore prepared the CAPS 
LOCK key translation table put the 
wrong character code value in the 
keycode position for Q. KeyOef al­
lows you to fix this bug. Just replace 
the va lue for Q in the CAPS LOCK 
table with the proper value (209). 

You may find the ESCape code 
sequences very useful when you're 
programming (see AppendiX I in 
the System Guide for a complete 
list). ESC-A turns on automatic in­
sert mode, ESC- I inserts a blank 
line, ESC-Q erases to the end of a 
line, and so on. But you have to 
reach up to the top left comer to 
reach the ESC key, which is some­
what awkward. If you defined the 0 
on the numeric keypad as ESC 
(CHR$(27)) and the other keys on 
the keypad as A, {, Q, and so on, the 
escape sequences would be easier 
to type. 

If you use a modem in telecom­
munications, you probably know 
that certain control characters arc 
common (CTRL-C, CTRL-P, CTRL­
S, and CTRL-Q are a few of the im­
portant ones). Vou need two hands 

to type these keys, which is some­
what inconvenient. If you prede­
fined some keys to print the control 
characters, it would simplify things 
a bit. 

Another good use, mentioned 
above, is redefining the period on 
the numeric keypad to be a comm a. 
Th is is helpful when you have to 
type in a lot of DATA statements. 
To make typing in DATA state­
ments even easier, tum on auto­
mat ic line numbering wit h the 
AUTO command, and use the KEY 
sta tement to change one of the 
function keys to print DATA. 

One final suggestion: The Ap­
ple lie has a small toggle switch 
above the keyboa rd for changing 
the usua l keyboard layout, which is 
most often call ed the QWERTY key­
board, to a Dvorak keyboard. The 
woman who holds the title as the 
wor ld 's fastes t typist prefers th e 
Dvorak keyboard because you can 
type faster. If you'd like to experi­
ment, you could redefine the CAPS 
LOCK translation table in the Dvo­
rak layout and press CAPS LOCK 
to switch between the two. 
See program listing OIl page 101. • 

WCCA PRESENTS $5 TALKING DISK 

SEPTEMBER 20 & 21 1986 
SHOW TIMES 10AM- 6PM 

LOS ANGELES AIRPORT HILTON 
CAll 213-41 0-4000 for hotel reservations 

EXHIBITS, EVENTS, AND DOOR PRIZES 
NATIONAL COMMODORE SPEAKERS 
SHOW SPECIALS & DISCOUNTS 
SEE THE LATEST INNOVATIONS IN 
HARDWAREISOFTWARE TECHNOLOGY 
FOR THE COMMODORE MARKET 

The only West Coast exhibition and conference 
focusing exclusively on the AM IGA 

Commodore 128 PC and C-SS marketplace 
REGISTAATION FEES:or.E DAY S10.ooTWODAYS $15.00 

FOR MORE INFORMATION AND DETAILS CONTACT: 
WEST COAST COMMODORE ASSOCIATION. INC. 

P.O. BOX 210638 
SAN FRANCISCO. CAUFORNIA94121 

(415)982·1040 BETWEEN 8AM·5PM PST 

OVER 100 WORDS in vocabularies that you can pul into 
your own programs! No extra hardware required. Sam­
ple programs include: 

• Talking fo ur-function calculator - choose English. 
Spanish, or German. 

• Ta lking keyboard - letters and punctuation in 
English. 

• Demonstration 01 voice editing. 
The $5 Talking Disk is available lor Commodore 64, 128, 
Atari 800, 800XL. 130XE, and Apple 11+ (64K), lie. and IIc. 
II you want to make your own vocabularies, in any lan­
guage or accen\. lhen you must have a VOICE MASTER 
lor processing speech Input. VOICE MASTER lets you 
do much more: YOU CAN RECOGNIZE SPOKEN 
COMMANDS and WRITE MUSIC AS YOU HUM! And 
allordable too - under $90 including the headset and 
microphone. 
Send $5 for the talking disk. Prepaid orders only. 
Includes postage. ($7 outside USA. Canada, and Mex­
ico.) Information on VOICE MASTER will accompany 
your disk. Or you can call or write for VOICE MASTER 
information separately. Please specify computer make 
and model with your order. • 

@ COVOX INC. 
675 Conger St., Dept. IN 
Eugene, OR 97402 
Telephone (503) 342-1271 
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128 Sprite Rotator
Mike Tranchemontagne

Here's a clever technique for rotating sprites as

they are moved on screen. Demonstration programs

are included.

The Commodore 128 System Guide

that comes with the computer does

a pretty good job of describing the

basics of using sprites. The buill-in

sprite editor is easy to use, and sav

ing and loading sprites is a snap.

Moving sprites and detecting colli

sions can be fully automatic for

realistic animation—without resort

ing to machine language, PEEKs, or

POKEs. About the only thing you

can't do is rotate a sprite. But why

would you want to any way?

Let's say'you'd like to write a

program that displays a race car,

viewed from above. The race car

will be a sprite that you can easily

create with the built-in sprite edi

tor. It will be driven around the

screen by a joystick, using the JOY

function to read the joystick and the

MOVSPR command to move the
sprite—a simple program that does

a lot in just a few lines. But what

happens when you change direc

tion? The race car just slides around

the screen, always pointing in the

same direction. Not very realistic.

The SPRSAV command is the an

swer: It can instantly change the

sprite to a different shape. The

sprite shape can come from another

sprite, a string variable or a string

array. Thus, you can predefine a

virtually unlimited number of

sprite shapes for lightning quick re

call and display.

A Demonstration
For an example of this, type in Pro

grams 1 and 2. Program 1 is a sim

ple BASIC program that chooses

one of eight different sprite shapes

depending on which of the eight

possible joystick directions is se

lected. Each of the eight sprite
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shapes represents a dragster facing

in one of the joystick directions.

Program 2 isn't really a program—

it's the shape definition data for the

eight dragster sprites. The data

must be entered with the 128

"MLX" machine language entry

program found elsewhere in this is

sue. Be sure you read and under

stand the MLX article before you

begin entering the sprite data.

When you run MLX, you'll be

asked for a starting address and an

ending address. The values for the

sprite data are as follows:

Starting address: OEDO

Ending address: ni I I

After you've entered all of the

sprite data, be sure to use the MLX

Save option to save the data to disk

with the filename DRAGSTER.SPR.

You must use this name so that Pro

gram 1 can find the file (see line 50

of Program 1). Now load and run

Program 1 and see what how much

more realism you can achieve with

sprite rotation.

Lines 10-40 of Program 1 ini

tialize the graphics display. Line 50

loads the file created by Program 1,

The BLOAD command, as used for

sprite shape disk files, loads data

into the 128 memory area reserved

for the eight sprites. In BASIC 7.0,

the sprites always get their shape

data from this memory—one shape

per sprite. If BLOAD were the only

way to change a sprite's shape,

changing sprite shapes would be a

slow process. Instead, line 90

DIMensions a string array to hold

eight sprite shapes, and line 100

uses the SPRSAV command (a truly

versatile command) to define the

string array contents—the eight dif

ferent views of our race car. (The

commands in line 50, 90, and 100

could be repeated with other sprite

shape data files and other string ar

rays to define as many sprite shapes

as needed—limited only by the

amount of memory in bank 1 avail

able for strings.) Line 110 and 120

turn on and position the car to

about center screen. Lines 130 thru

140 form a loop which repeats until

the fire button is pressed. The inner

loop (lines 140 to 180) executes

only when the joystick is moved off

center. The joystick direction (JS$)

is used to select the sprite shape

(line 160) and one of the eight

movement subroutines (line 170).

Program 3, "Sprite Rotator,"

rotates any sprite shape for you. All

you have to do is define the first

sprite shape and Sprite Rotator

does the rest. Although you don't

need to know how Sprite Rotator

works to use it, you may find some

of the following techniques useful.

The 90-degree and 45-degree rotate

subroutines (lines 410 and 500) are

greatly simplified by the use of the

graphics screen as a scratch pad

memory. In line 580, GSHAPE

stamps the image of the sprite

shape to be rotated. Thus the

RDOT(2) function (line 450 or 540)

can address the sprite shape data in

simple x,y coordinates. (These two

lines were much more complicated

when the rotation computations

were performed on direct memory

addresses.) The DRAW commands

create the rotated shape below the

original and the SSHAPE com

mand at line 620 saves it to S$.

After all eight shapes are ready, the

subroutine at line 680 will display

the BSAVE command for you—edit

the filename and press RETURN to

save your work. You can also use

SPRDEF (the built-in sprite editor)

to touch up any of the sprites before

saving.

See program listings on page 102. V

128 Sprite Rotator 
Mike Tranchemontagne 

Here's a clever technique for rotating sprites as 
they are moved on screen. Demonstration programs 
are included. 

The Commodore 128 Sys tem Guide 
that comes with the computer does 
a pretty good job of describing the 
basics of using spri tes. The built-in 
sprite editor is easy to use, and sav­
ing and loading sprites is a snap. 
Moving sprites and detecting colli­
sions can be fully automatic for 
realistic animation-without resort­
ing to machine language, PEEKs, or 
POKEs. About the only thing you 
can' t do is rotate a sprite. But why 
would you want to any way? 

Let's saY ' you'd like to write a 
program that displays a race ca r, 
viewed from above. The race car 
w ilt be a spri te that you can easily 
create with the built-in sprite edi­
tor. It will be driven around the 
screen by a joystick, using the JOY 
function to read the joystick and the 
MOVSPR command to move the 
sprite-a simple program that does 
a lot in just a few lines. But what 
happens when you change direc­
tion? The race car just slides around 
the screen , always pointing in the 
same direction. Not very realistic. 
The SPRSAV command is the an­
swer: It can instal/tly change the 
sprite to a different s hape. The 
sprite shape can come from anot her 
sprite, a string variable or a string 
array. Thus, you can predefine a 
vi r tually unlimit ed number of 
sprite shapes for lightning quick re­
ca ll and display. 

A Demonstration 
For an example of th is, type in Pro­
grams 1 and 2. Program 1 is a sim­
ple BASIC program that chooses 
one of eight different sprite shapes 
depending on which of the eight 
possible joystick directions is se­
lected . Each of the eight sp rite 
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shapes represents a dragster facing 
in one of the joystick directions. 
Program 2 isn't really a program­
it's the shape definition data for the 
eig h t dragster sp rites. The data 
must be ente red with the 128 
"MLX" machine language entry 
program found elsewhere in this is­
sue. Be sure you fead and under­
stand the MLX article before you 
beg in entering the sprite data. 
When you r un MLX, you'll be 
asked for a starting address and an 
ending address. The values for the 
sprite data are as follows: 
Starling .ddrn,: OEOO 
Ending ~ddreu: OFFF 

After you've ente red all of the 
sprite data, be sure to use the MLX 
Save option to save the data to disk 
with the filename DRAGSTER.SPR. 
You must use this name so that Pro­
gram 1 can find the file (see line 50 
of Program 1). Now load and run 
Program 1 and see what how much 
more realism you can achieve with 
sprite rotation. 

Lines 10-40 o f Program 1 ini­
tialize the graphics display. Line 50 
loads the file created by Program 1. 
The BLOAD command, as used for 
sprite shape d isk fil es, loads data 
into the 128 memory area reserved 
for the eight sprites. In BASIC 7.0, 
the sprites always get their shape 
data from this memory-one shape 
per sprite. If BLOAD were the only 
way to change a spr ite's shape, 
changing sprite shapes would be a 
slow process. Instead, line 90 
DIMensions a string array to hold 
eight sprite shapes, and line 100 
uses the SPRSAV comma nd (a truly 
versatile command) to define the 
string array contents-the eight dif­
ferent views of our race car. (The 

commands in line 50, 90, and 100 
could be repeated with other sprite 
shape data files and other string ar­
rays to define as many sprite shapes 
as needed- limited on ly by the 
amount of memory in bank 1 avail­
able for strings. ) Line 110 and 120 
turn on and position the car to 
about center screen. Lines 130 thru 
140 form a loop which repeats until 
the fire button is pressed. The inner 
loop (lines 140 to 180) executes 
only when the joystick is moved off 
center. The joystick d irection aSS) 
is used to select the sprite shape 
(line 160) a nd one of the eig h t 
movement subroutines (line 170). 

Program 3, "Sprite Rotator," 
rotates a"y sprite shape for you. Al l 
you have to do is define the first 
sp rit e shape and Sprite Rotator 
does the rest. Although you don't 
need to know how Sprite Rotator 
works to use it, you may find some 
of the following techniques useful. 
The 90-degree and 45-degree rotate 
subroutines (lines 410 and 500) are 
greatly simplified by the use of the 
gra phics screen as a scratch pad 
mem ory. In line 580, GSHAPE 
stamps the image of the sp rite 
shape to be rota ted . Thus the 
RDOT(2) function (line 450 or 540) 
can address the sprite shape data in 
simple x,y coordinates. (These two 
lines were mucll more complicated 
when the rotation computations 
were performed on d irect memory 
addresses.) The DRAW comma nds 
create the rotated shape below the 
original and the SS H APE com­
mand at line 620 saves it to SS. 
After all eight shapes are ready, the 
subroutine at line 680 will display 
the BSAVE command for you-ed it 
the filename and press RETURN to 
save you r work. You can also use 
SPRDEF (the built-in sprite editor) 
to touch up any of the sprites before 
saving. 
See program lis/illgs 0" page 102 .• 



Kaleidoscope Revisited
W. M. Shockley

Here's an updated version of a popular 1985

Gazette program that turns your computer into an

ever-changing kaleidoscope of shape and color—

all under your control. This newer version adds

sound, several more controls, and an option to get

a printout on any Commodore or Commodore-

compatible printer. For the 64, Plus/4, 16, and

VIC.

The October 1985 issue of COM-

PUTE's GAZETTE included an inter

esting graphics program titled

"Kaleidoscope." It turned the 64,

Plus/4, 16, and VIC into a highly

entertaining and colorful kaleido

scope with various speed and com

plexity controls. "Kaleidoscope

Revisited" adds sound, a few more

controls, and a printer option, but

you don't need the original "Kalei

doscope" to use it. The original pro

gram has been incorporated into

this updated version.

Getting Started
After typing in the version for your

computer, save a copy. To use it,

load it and type RUN. You're pre

sented with a self-explanatory in

struction screen which lists all the

available functions and the corre

sponding keys. At this point, press

any key to get started. The H (for

Help) key can be pressed at any

time during the program to get back

to the help screen.

Kaleidoscope makes ideal pat

terns for quilt squares, paper snow-

flakes, or artistic designs. The new

printer option allows you to save

them. Also added to the original

program is an option to select the

character you want to comprise the

pattern. Press P and you'll be

prompted for an input. Type the

screen code (1-255) of the character

you want. (These codes are listed in

the 64, Plus/4, and VIC user man

uals.) A random character is chosen

if you press R. Repeated R's make

fascinating patterns.

Printing Options
The printout option is selected by

pressing SHIFT-P for a small copy,

or SHIFT-D for a copy double width

and double length, making it four

times as large. A printout can be

made only of a black-and-white

pattern (selected by pressing B). As

written, the program works with

the Commodore 1525, MPS-801,

and MPS-803 printers. If you own a

Commodore 1526 or MPS-802 print

er, a few line changes are necessary.

If you have a 64, delete lines 1090-

1150. Plus/4 and 16 users should

delete lines 1050-1110, and VIC

users should delete lines 950-1010.

Then—regardless of which of the

above computers you're using—

add these lines to the program to

adjust it for the 1526 or MPS-802:

DK

HK

FM

XQ

AH

JD

PB

BJ

1200

1210

1220

1230

1240

1250

1260

1270

OPEN6,4.6:P RINT#6,CHRS

(22):CLOSE6:OPEN4,4iF0
RG=0TORR

IFFGTHENFORF=1TO2)PRIN

T#4,CHR$(14);

FORN=SS+G*CCTOSS+G*CC+

WW:Q=PEEK(N)

IF(QAND15)=1THENPRINT#

IF{QAND15)olTHENPRINT
#4," ";

NEXTN:PRINT»4 sIFFGTHEN

NEXTF

NEXTG : FORN = 1TO4 : P RI NT #

4:NEXT:CLOSE4:OPEN10,4

,10:PRINT*10:CLOSE10

FG=0:RETURN

The S key toggles on and off

the sound option. The remainder of

This pattern was created simply by run

ning the program. None of the extra fea

tures are in effect.

The "H" and spade graphics character

were selected with a new program

option—choositig the characters you

want to make the pattern.

A more complex pattern is selected with

the function keys.

the options are those found in the

original "Kaleidoscope"—and are

obvious from the help screen. The

additions make an already interest

ing program even more flexible and

entertaining.

See program listings on page 103. <w
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Kaleidoscope Revisited 
W. M. Shockley 

Here's an updated version of a popular 1985 
Gazette program that turns your computer into an 
ever-changing kaleidoscope of shape and color­
all under your control. This newer version adds 
sound, several more controls, and an option to get 
a printout on any Commodore or Commodore­
compatible printer. For the 64, Plus/4, 16, and 
VIC. 

The October 1985 issue of COM­
PUTE's GAZETTE included an inler­
es tin g g raphics p ro gram titled 
" Kaleidoscope." It turned the 64, 
Plus/4, 16, and VIC into a highly 
entertaining and colorfu l kaleido­
scope with various speed and com­
plexity controls. "Kaleidoscope 
Revisited" adds sound, a few more 
controls, and a printer option, but 
you don't need the origina l "Kalei­
doscope" to use it. The original pro­
gram has been incorporated into 
this updated version. 

Getting Started 
After typing in the version for your 
computer, save a copy. To use it, 
load it and type RUN. You 're pre­
sented with a self-explanatory in­
s truction screen which lists all the 
available fu nctions and the corre­
sponding keys. At this point, p ress 
any key to get started. The H (for 
Help) key can be pressed at any 
time during the program to get back 
to the help screen. 

Kaleidoscope makes idea l pat­
terns for quilt squares, paper snow­
flakes, or artistic designs. The new 
printer option allows you to save 
them. Also added to the original 
p rogram is an option to select the 
character you want to comprise the 
pattern . Press P and you'll be 
prompted for an input. Type the 
screen code (1- 255) of the character 
you want. (These codes are lis ted in 
the 64, Plus/4, and VIC user man­
ual s.) A random cha racter is chosen 

if you press R. Repeated R's make 
fascinating patterns. 

Printing Options 
The printout option is selected by 
pressing SHIFT -P for a small copy, 
or SHIFT-D for a copy double width 
and double length, making it four 
times as large. A printout can be 
made only of a b lack-and-white 
pattern (selected by pressing B). As 
written, the program works with 
the Commodore 1525, MPS-SOI, 
and MPS-S03 printers. If you own a 
Commodore 1526 or MPS-802 print­
er, a few line changes are necessary. 
If you have a 64, delete lines 1090-
11 50. Plus/4 and 16 users shou ld 
delete lines 1050- 111 0, and VIC 
users should delete lines 950-10 10. 
Then-regardless of which of the 
above co mpu ters you ' re usi ng­
add these lines to the program to 
adjust it for the 1526 or MPS-S02: 
OK 12"0 OPEN6 , 4,6 :PRINT,6 , CUR$ 

(22):CLOSE6:0PEN4,4.FO 
RC- 0TORR 

" K 1210 I F FGTHENFORF"'1 T02 I P RI N 
T,4 ,CHR$ (14); 

FM 1220 FORN=SS+G *CCTOSS+C*cc+ 
WW:Q"'PEEK(N) 

xo 123" IF (QANDI5)"1 THENP RINT, 
4, "V": 

AI! 124" IF (QANDI5 ) ( > 1 TlIJ;;NPRI NT 
14. . " , 

JD 1250 NEXTN I P RINT,4 : I FFGTUEN 
NEXTF 

PO 126" NEXTG : FORN"IT04 :PRINT, 
4:NEXT :CLOSE4: 0PEN1", 4 
,10:PRINT,10, CLOSEI0 

BJ 1270 FG"'" :RETURN 

The 5 key toggles on and off 
th e sound option. The remainder of 

This pattem was created simply by rUII ­
,Ii"g the program. NmJe of the extra fea­
tures are ill effect. 

TI,e " H" MId spade graphics character 
wl're selected with a lIew program 
option-choosing the characters you 
wallt to make the pattern. 

A more complex pattem is selected with 
the fU llctiol! keys. 

the options are those found in the 
original " Kaleidoscope"-and are 
obvious from the help screen. The 
additions make an already interest­
ing program even more flexible and 
entertain ing. 
See program lis/illgs all page 103 . • 
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BASIC Line Extender

lay A. Reeve

This short but powerful utility grace

fully removes Commodore's "two

screen lines only" programming re

striction. Included are versions for the

Commodore 64, Plus/4, and 16.

How often have you hit the two-

line squeeze while programming?

Your BASIC statement won't quite

fit into what's left of the two lines

allowed by the Commodore screen

editor. You go back and change full

keywords to abbreviations—it still

doesn't fit. You could simply move

the last statement to the next line,

except that it follows an IF-THEN

statement.

Next, you replace the state

ment with GOTO and guess at a

line number that you hope won't be

in the way later on. Then you re

type the statement on the new line

(how did that go again?) and try to

recall the logic you were using for

the program. You're left with a feel

ing that your program has just lost a

little of its elegance.

Ending The Squeeze
"BASIC Line Extender" is a utility

for BASIC programmers that allows

you to add to the end of any line in

your program. You're still limited to

entering two screen lines at a time,

but you can build up program lines

which take six or more screen lines

to list. Once entered, these extend

ed lines will save, load, list, and run

properly whether or not BASIC Line

Extender is active.

Although BASIC Line Extend

er can be used to extend any pro

gram line, it's most valuable for

continuing IF-THEN statements,

allowing you to handle an error, for

instance, on the same line in which

it is detected. It's also good for add

ing descriptive REM statements to

program lines, and for creating ex

tra-long DATA lines or ON-GOTO

statements. When memory is at a

premium, an extension saves at least

four bytes over starting a new line.

Preparing BASIC

Line Extender
The program itself is short and con

tains some machine language in the

form of DATA statements. Type it

in and be sure to save a copy before

running it—the program will erase

itself after creating and activating

the machine language routine.

In the Commodore 64 version,

line 10 protects a space for the ma

chine language program by lower

ing the pointer to the top of BASIC

by 256 bytes. If you'd like to locate

BASIC Line Extender elsewhere in

memory, replace the value for the

variable AD in line 10 with the

starting address you want.

To disable BASIC Line Extend

er: POKE772,124:POKE773,165.

Creating Extensions
An extension is a line to be added to

the end of a program line already in

memory. Enter the extension with

the same line number as the line to

which it will be added. The first

character after the line number will

be one of three signal characters

which never begin a normal BASIC

line: a colon (:), a quote mark ("), or

a British pound sign (£).

1. When the extension begins

with a new statement, follow the

tine number with a colon. The co

lon will be included in the extended

line as a statement divider. If you

enter the line, 10 PRINT'THIS IS A

LINE", it will list normally. Next

enter the line, 10 :PRINT"AND ITS

EXTENSION" and the listing will

read, 10 PRINT'THIS IS A LINE-

":PRINT"AND ITS EXTENSION".

2. When the separation falls

between quotes (in a PRINT state

ment or string definition), the origi

nal line must not have a closing

quote mark. (BASIC does not re

quire close-quotes at the end of a

line anyway.) The extension line,

however, must begin with a quote

("), which will be omitted from the

extended line. Enter 20 PRINT

"THIS IS A LINE followed by 20 "

AND ITS EXTENSION" and the

listing will show 20 PRINT'THIS

IS A LINE AND ITS EXTENSION".

3. To continue in mid-state

ment, begin the extension line with

the British pound character. This

signal character, of course, will not

be included in the program. Enter

thenl5£*256togetl5

*256. A statement may be

broken and continued at any point

except within a BASIC keyword.

(BASIC stores and uses keywords

as single-byte tokens. Extensions

are tokenized separately, so the to-

kenizing routine would have no op

portunity to recognize a keyword

that was partly in the original line

and partly in the extension.) Watch

carefully for split keywords, as they

will appear correct in listings but

will cause syntax errors or, worse,

erroneous results when the pro

gram is run. Numbers and variable

names may be broken: 25 SYS49 and

25 £152 will result in 25 SYS49152.

If you prefer to use a different

signal character (other than £), try

replacing the number 92—at the end

of line 60 in the 64 version or near

the beginning of line 220 in the

Plus/4 and 16 version—with 170

(for +), 95 for (-), or 173 for (/).

You can, if you like, add exten

sion after extension—the tokenized

line may be up to 244 bytes long. If

an extension would cause this limit

to be exceeded, a STRING TOO

LONG ERROR will be returned,

leaving the line unchanged. The

trade-off for this dramatic increase

in flexibility is some difficulty in

editing.

Editing Extended Lines
If you ever use abbreviations for

BASIC keywords, you know that
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Jay A. Reeve 

This S/Iorl bllt powerflll Iitility grace­
flllly removes Co mmodore's "two 
screel! lilI es Dilly" programming re­
strictiOIl. Included are versions for tile 
Commodore 64, P1IIS/ 4, and 16. 

How often have you hit the two­
line squeeze while programming? 
Your BASIC statement won 't quite 
fit into what's left of the two lines 
allowed by the Commodore screen 
editor. You go back and change full 
keywords to abbreviations-it still 
doesn't fit. You cou ld simply move 
the last statement to the next line, 
except that it follows an IF-THEN 
statement. 

Next, you repla ce the state­
ment with GOTO and guess at a 
line number that you hope won' t be 
in th e way later on. Then you re­
type the statement on the new line 
(how did that go again?) and try to 
reca ll the logic you were using for 
the program. You're left with a feol · 
ing that your program has just lost a 
little of its elegance. 

Ending The Squeeze 
"BASIC Line Extender" is a utility 
for BASIC programmers that allows 
you to add to the end of any line in 
your p rogram. You're still limited to 
enteri ng two screen lines at a time, 
bu t you can build up program lines 
which take s ix or more screen lines 
to list. Once entered, th ese extend ­
ed li nes will save, load, list, and run 
properly whether or not BASIC Line 
Extender is active. 

Although BASIC Line Extend ­
er can be used to extend any pro­
gram line, it 's most valuable for 
continu ing IF-T HEN s tatements, 
a llowing you to handle an error, for 
instance, on the same line in which 
it is detected. It's also good for add­
ing descriptive REM statemen ts to 
program lines, and for creating ex­
tra-long DATA lines or ON-GOTO 
statements. When memory is at a 
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premium, an extension saves at least 
four bytes over starting a new line. 

Preparing BASIC 
Line Extender 
The program itself is short and con­
tains some machine language in the 
form of DATA statements. Type it 
in and be sure to save a copy before 
running it- the program will erase 
itself after creating and activating 
the machine language routine . 

In the Commodore 64 version, 
line 10 protects a space for the ma­
chine language program by lower­
ing the pointer to the top of BASIC 
by 256 bytes. If you'd like to locate 
BASIC Line Extender elsewhere in 
memory, replace the value for the 
variable AD in line 10 with the 
starting address you want. 

To disable BASIC Line Extend ­
er: POKE772,124:POKE773,165. 

Creating Extensions 
An extension is a line to be added to 
the end of a program line already in 
memory. Enter the extension with 
the same line /lumber as the lin e to 
which it will be added. The first 
cha racter after the line number will 
be one of three signal characters 
which never begin a normal BASIC 
line: a colon (:), a quote mark C), or 
a British pound sign (£). 

1. When the extension begins 
with a new statement, follow the 
line number with a colon. The co­
lon will be induded in the extended 
line as a statement divider. If you 
enter the line, 10 PRINT"THIS IS A 
LINE", it will list normally. Next 
enter the line, 10 :PRINT" AND ITS 
EXTENS ION" and the listing will 
read, 10 PRINT"THIS IS A LI NE­
": PRINT"AND ITS EXTENSION". 

2. When the separation fall s 
between quotes (in a PRI NT state­
ment or string definition), the origi­
nal line must 1I0t have a closing 
quote mark. (BASIC does nol re­
quire dose-quotes at the end of a 

BASIC Line Extender 

line anyway.) The extension line, 
however, must begin with a quote 
("), which will be omitted from the 
extended line. Enter 20 PRINT 
" THIS IS A LINE followed by 20 " 
AND ITS EXTENSION" and the 
listing will show 20 PRINT" THIS 
IS A LINE AND ITS EXTENSION". 

3. To continue in mid -state­
ment, begin the extension line with 
the British pound character. This 
signal character, of course, will not 
be induded in the program. Enter 
15 A = A + B then 15 £-256 to get 15 
A - A+ B-256. A statement may be 
broken and continued at any point 
ex ce pt w itllill a BASIC keyword. 
(BASIC stores and uses keywords 
as Single-byte tokens. Extensions 
are tokenized separately, so the to· 
kenizing routine would have no op­
portunity to recognize a keyword 
that was partly in the original line 
and partly in the extension.) Watch 
carefully for split keywords, as they 
will appear correct in listings but 
will cause syntax errors or, worse, 
e rroneous results when the pro­
gram is run. Numbers and variable 
names may be broken: 25 SYS49 and 
25 £1 52 will result in 25 SYS49152. 

If you prefer to use a different 
signal character (other than £), try 
replacing the number 92-at the end 
of line 60 in the 64 version or near 
the beginning of line 220 in the 
Plus/4 and 16 version- with 170 
(for + ), 95 for ( ... ), or 173 for (/). 

You can, if you like, add exten­
sion after extension-the tokenized 
line may be up to 244 bytes long. If 
an extension would cause this limit 
to be exceeded, a STRING TOO 
LONG ERROR will be returned, 
leaving the line unchanged. The 
trade-off for this dramatic increase 
in nexibility is some difficulty in 
editing. 

Editing Extended Lines 
If you ever use abbreviations for 
BASIC keywords, you know that 



line listings sometimes run over

onto a third line, and that run-over

lines can be difficult to edit. The

extra-long lines generated with

BASIC Line Extender may be no

easier to edit, but in most cases

they'll be no more difficult either.

List the extended line and re-enter

it, two screen lines at a time, by

using abbreviations to shrink the

lines enough to insert the line num

ber and the appropriate signal char

acter, being careful to reassemble

any split keywords before entering

and making necessary changes as

you go.

If you anticipate needing to

edit extended lines, you may wish

to enter them first as partial lines

with different, very high line num

bers {you can even include the sig

nal characters, so long as a line of

that number does not already exist),

then combine them by changing

the line numbers. To edit, you can

list the partial lines, make any

changes, and recombine them by

again replacing the line numbers.

When the program is completed,

the partial lines can easily be de

leted from the end.

You no longer need to count

spaces, refer to lists of abbrevia

tions, and retype statements that

won't fit. Activate BASIC Line Ex

tender at the start of each program

ming session and iet your creative

logic flow—and forget about the

two-line squeeze.

See program listings on page 102. a

All programs

listed in this

magazine are

available on the

GAZETTE Disk.

See details

elsewhere in

this issue.
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line listings so me times run over 
onto a third line, and that run-over 
lines can be difficult to edit. The 
extra -lo ng lines gen era ted w ith 
BASIC Line Extender may be no 
easier to edit, but in most cases 
they'll be no more difficult either. 
List the extended line and re-enter 
it, two screen lines at a time, by 
using abbreviations to shrink the 
lines enough to insert the line num­
ber and the appropriate s ignal char­
acter, being careful to reassemble 
any split keywords before entering 
and making necessary changes as 
you go. 

If yo u a n ticipate needing to 
edit extended lines, you may wish 
to enter them first as partial lines 
with different, very high line num ­
bers (you can even include the sig­
nal characters, so long as a line o f 
tha t number does not alread y exist), 
then combine them by changing 
the line numbers. To edit, you can 
li s t the parti a l lines, m a ke an y 
changes, and recombine them by 
again replacing the line numbers. 
When the program is completed, 
the partial lines can easily be de­
leted from the end. 

You no longer need to count 
spaces, refer to lists of abbrevia­
tions, and retype statements that 
won't fit . Activate BASIC Line Ex­
tender at the start o f each program­
ming session and let your creative 
logic flow-and forget about the 
two-line squeeze. 
See program listi llgs 011 page 102 . • 

All programs 
listed in this . 

magazine are 
available on the 
GAZETIE Disk. 

See details 
elsewhere in 

this issue. 
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Tom R. Halfhill, Staff Editor

a

Each month, computed gazette

tackles some questions commonly

asked by Commodore users. If you

have a question you'd like to see an

swered here, send it to this column,

C/O COMPUTED GAZETTE, P.O. Box

5406, Greensboro, NC 27403.

VX* Phones have it, clocks have

it, radios have it, auto-dialers have

It, and newer cars have it. But per

sonal computers don't have it—

and they need it more than the

rest. Why haven't manufacturers

incorporated or made available

backup power supplies to safe

guard against memory loss?

f\m There are battery-backup
power packs available for some

computers, mainly the IBM PC. But

they tend to be expensive and are

designed to work only for short peri

ods. The idea is to give you enough

time to save your program before

powering down, not to continue op

erating on batteries indefinitely.

The problem is that regular

memory chips consume much more

power than most batteries can de

liver for an extended period of time.

All of the other battery-backup de

vices you mention consume very

little power. There's no way you

could power a typical personal

computer on a handful of penlight

or flashlight batteries.

Portable laptop computers,

such as the TRS-80 Model 100, get

around this problem by using spe

cial memory chips called CMOS

(Complementary Metal Oxide

Semiconductor) chips. CMOS chips

consume much less power than

regular chips, but also cost a lot

more. Your Commodore 64 or 128

might be two or three times more

expensive if it were built with

CMOS technology. And even with

CMOS memory, a laptop such as

the Model 100 cannot run for more

than a day or so on a set of batteries.

This makes it considerably more ex-

7B COMPUTE'S Gazette August 19B6

pensive to operate than a conven

tionally powered computer.

If CMOS chips become cheap

er, they may find their way into

more desktop computers. Until

then, the best way to avoid power-

outage anxiety is to save your data

often and keep plenty of backups.

£ In the March 1986 "Simple
Answers To Common Questions"

a reader asked why a piece of

disk-based commercial software

would load on a Commodore 64

system at the store but not at

home on his own system. You

suggested that perhaps his disk

drive was misaligned. I have en

countered this frustrating prob

lem more than once, and it was

caused by having a printer

plugged into the disk drive and

left turned off. Either turning the

printer on or unplugging it solved

the problem. I've found that Mov

ie Maker, Cell Defense, and some

older versions of SpeedScript

won't load properly if the printer

is plugged in and turned off.

/\» We still suspect that drive
misalignment is the most likely

source of the reader's difficulties

with commercial software, but a

few other users may encounter the

situation you suggest. The printer

interfaces used to connect most

third-party printers draw power

from either the cassette port or a

joystick port. Such interfaces re

main on and may cause problems

by attempting to respond to com

mands on the serial bus when the

printer is off (even if the command

is intended for the disk drive). This

is more likely with commercial

products which reprogram the disk

drive for faster loading and/or for

copy-protection purposes; Speed-

Script does not reprogram the disk

drive and is not copy-protected, so

we don't know why it should cause

problems. Still, if this simple solu

tion works, it is worth the try.

I have often seen programs

with DATA statements strung to

gether, and would like to know

how the computer knows which

DATA statements go with which

READ statements.

/»• Very simple. The first READ
statement in a program begins

fetching data from the first DATA

statement in the program. It contin

ues reading from the DATA state

ments in sequence until it has

fetched all the data it needs, or until

there are no more DATA state

ments. {In the latter case, the pro

gram stops with an OUT OF DATA

error.) Here's an example:

10 FOR N = l TO 5:READ A:NEXT

20 FOR N = l TO 4:READ A:NEXT

30 DATA 1,2,3,4

40 DATA 5,6,7,9,9

Line 10 contains the program's

first READ statement, so it begins

reading from the program's first

DATA statement at line 30. Line 10

loops five times, reading all four

items of DATA in line 30, then con

tinues to line 40 and reads the first

data item there. Line 20 contains

another READ statement, and it

starts reading where the previous

READ left off. In this case, it begins

with the second item in the DATA

statement at line 40. It loops four

times, reading the rest of the data in

line 40. Just remember that a pro

gram can safely read fewer data

items than are contained in DATA

statements, but cannot try to read

more data items without causing an

OUT OF DATA error.

If you want your program to

start reading from the first DATA

statement again, use a RESTORE

statement. The next READ after a

RESTORE acts fust like the first

READ in the program: It starts at

the first item in the first DATA

statement. This lets a program use

the same data more than once. <B
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Eacll 111011 111, COMPUTErs GAZETIE 
ta ck les some qllCstio ll S co mlllolll y 
asked by Com lllodore IIsers. If YO II 
have a questioll you'd like to see an ­
swered here, send it to this COIlI1lIll, 
c/o COMPUTEt's GAZETTE, P.O. Box 
5406, Greensboro, NC 27403 . 

Q. Phones have it, clocks have 
it, radios have it, auto-dialers have 
it, and newer cars have it. But per­
sonal computers don't have H­
and they need it more than the 
rest. Why haven't manufacturers 
incorporated or made available 
backup power supplies to safe­
guard against memory loss? 

A. There are battery-backup 
power packs avai lab le for some 
computers, mainly the IBM Pc. But 
they lend to be expensive and are 
designed to work only fo r short peri­
ods. The idea is to give you enough 
time to save your program before 
powering down, not to continue op­
erating on batteries indefinitely. 

The problem is that reg ul ar 
memory chips consume much more 
power tha n most batteries can de­
liver for an extended period o f time. 
All of the other battery-backup de­
vices you mention consume very 
little power. There's no way you 
could power a typica l personal 
computer on a handful of pen light 
or flashlight batteries. 

Po rtab le laptop co mputers, 
such as the TRS-80 Model toO, get 
around this problem by using spe­
cia l memo ry chips ca lled CMOS 
(Complemen tar y Metal Ox id e 
Semiconductor) chips. CMOS chips 
con sume mu ch less power than 
regular chips, but also cost a lot 
more. Your Comm odore 64 or 128 
might be two or three times more 
expe ns ive if it were b uilt w ith 
CMOS technology. And even with 
CMOS memory, a laptop such as 
the Model 100 can not run for more 
than a day or so on a set of batteries. 
This makes it considerably more ex-
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pensive to operate than a conven­
tionall y powered computer. 

If CMOS chips become cheap­
er, they may find their way into 
more desktop compu ters . Until 
then, the best way to avoid power­
outage anxiety is to save your data 
often and keep plenty of backups. 

Q. In the March 1986 "Simple 
Answers To Common Questions" 
a reader asked why a piece of 
disk-based commercial software 
would load on a Commodore 64 
system at the store but not at 
home on his own system. You 
suggested that perhaps his disk 
drive was misaligned. I have en­
countered this frustrating prob­
lem more than once, and it was 
caused by having a printer 
plugged into the disk drive and 
left turned off. Either turning the 
printer on or unplugging it solved 
the problem. I've found that Mov­
ie Maker, Cell DefeTtse, and some 
older versions of Speed Script 
won't load properly if the printer 
is plugged in and turned off. 

A. We still suspect that drive 
mi sa li g nment is the most likely 
source o f the reader's difficulties 
with commercial software, but a 
few other users may encounter the 
situation you suggest. The printer 
inter faces used to connect most 
third- pa rty printers draw powe r 
from either the cassette port or a 
joystick port. Such in terfaces re­
main on and may cause problems 
by attempting to respond to com­
mands on the serial bus when the 
prin ter is off (even if the command 
is intended for the disk drive). This 
is more li ke ly with commercial 
products which reprogram the disk 
drive for faster loading and/or for 
copy-protection purposes; Speed­
Script does not reprogram the disk 
drive and is not copy-protected, so 
we don't know why it should cause 
p roblems. Still, if this simple solu-

tion works, it is worth the try. 

n. I have often seen programs 
~ DATA statements s trung to­
gether, and would like to know 
how the computer knows which 
DATA statements go with which 
READ statements, 

A. Very Simple. The first READ 
sta tem e nt in a program beg ins 
fetching data from the first DATA 
statement in the program. It contin ­
ues reading from the DATA state­
ments in sequ e n ce until it has 
fetched a\l the data it needs, or until 
there a re no more DATA s tate ­
ments. (In the latter case, the pro­
gram s tops with an OUT OF DATA 
error.) Here's an exa mpl e: 
10 FOR N - l TO 5:READ A:NEXT 
20 FOR N - l TO 4:READ A:NEXT 
30 DATA 1,2,3.4 
40 DATA 5,6,7,8,9 

Line 10 contains the program's 
first READ statement, so it begins 
reading from the program's first 
DATA statement at line 30. Line 10 
loops five times, reading all four 
items of DATA in line 30, then con­
tinues to line 40 and reads the first 
data item there. Line 20 contains 
another READ statement, and it 
starts reading where the previous 
READ left off. In this case, it begins 
with the second item in the DATA 
statement at line 40. It loops four 
times, reading the rest o f the data in 
line 40. Just remember that a pro­
g ram can safe ly read fewer data 
items than are conta ined in DATA 
statements, but cannot try to read 
more data items without causing an 
OUT OF DATA error. 

If you want you r program to 
s tart readi ng from the first DATA 
statement again, use a RESTORE 
statement. The next READ after a 
RE STORE acts jus t li ke the fi rst 
READ in the program: It sta rts at 
th e first item in the fir s t DATA 
statement. This lets a program use 
the same data more than once. D 



Computers And The

Audiovisual Imagination

Fred D'lgnazio

Associate Editor

We've all heard how it's good to

write using words that evoke vivid

images—ripening pumpkins, boom

ing thunderstorms, hot freshly

baked bread, creaking doors, and

spinning carousels. It's because

these words trigger our readers'

sense of smell, sight, hearing,

touching, etc. The words recall ex

periences from the readers' memo

ries and allow them to vicariously

experience a new event through

their own imagination.

But which comes first—imagi

nation or words? Do we imagine

something first, and then tell others

what we have imagined? Or, as my

mother used to say, do we set our

mouth in motion before we put our

mind in gear?

Flannery O'Connor once wrote,

"I write because I don't know what

I think until I read what I say."

In my career as a writer I've

discovered the same thing.

Thoughts pop into my head all the

time, but the thoughts are little

more than fireflies flitting about in a

darkened sky. It's only when I write

my thoughts down that I clearly

perceive what they are and why

they are meaningful.

I've learned that in trying to

communicate my thoughts to other

people I am also learning to imag

ine things more vividly myself. If I

can't state something briefly and

clearly, the chances are it's because

my image of it is incomplete, fuzzy,

or muddy. The writing—rewriting,

editing, and revising—-process is a

way for me to learn a subject well

enough to communicate its essence

to someone e!se—and to myself.

So writing—or communicat

ing—is also imagining; they go

hand in hand. But what kind of

imagining am I actually doing?

How does your imagination

work? Do you imagine in words?

Lists? Do your thoughts take the

form of old black-and-white mov

ies? Are they Technicolor extrava

ganzas, complete with Dolby

sound? Or perhaps they are more

like my little fireflies.

I know how I imagine, and it's

not in words. It's in images, emo

tions, and sensual feelings—smells,

sounds, muscular contractions, sen

sations of being hot, cold, hungry,

or excited—a whole symphony of

little feelings and impressions that

combine to form a single thought.

Even a simple thought.

But I can't express the thought

in this raw form; I have to translate

the thought into words. This is a la

borious and time-consuming pro

cess. The computer can help us

translate our thoughts into words.

But, up until now, that's all it has

been—a thought-to-word transla

tor. Think of how much more valu

able it would be if we could use it as

a medium for expressing our

thoughts directly—as images,

sounds, voices, scenes, events—as

well as in words. If we could do

this, we would be using the com

puter as a hotline to our imagination.

And by encouraging us to commu

nicate audiovisually, it could en

rich, strengthen, and develop our

imagination.

Up until now, computers have

communicated other people's

imaginations to us audiovisually,

but, with rare exceptions, they have

not given us the ability to commu

nicate at this level ourselves. Or

even to imagine at this level. But in

another year or two, multimedia

computing will be here. We will

have optical read-write discs that

will let us cut and paste images,

sounds, music, voices, words, fig

ures—you name it. We will all have

the chance to become multimedia

thinkers and communicators using

our imagination processors.

That technology has not yet ar

rived. But we don't have to wait.

We can use computers along with

other devices—cassette recorders,

VCRs, and video cameras. We can

create pictures and words on the

computer, music and voices on the

cassette recorder, and combine

them all on a videotape and play

them back on a VCR. We can sup

plement the computer's images with

images shot with a video camera.

My children (Catie, 10, and

Eric, 7) and I are doing this now.

We recently created a computer

animation of a black hole, then

added music from the soundtrack

of the movie jaws and Catie's narra

tion of the life cycle of black holes.

Now we are working on a movie

about a creek we discovered behind

our house that we call "Big Creek."

We're using computer paint and

animation programs to produce a

map of Big Creek and the titles,

credits, and graphics for our movie.

We have combined these with nar

rations and lots of video shots of us

actually exploring Big Creek. And

there's a story line, too: how Big

Creek is being affected by a hous

ing development going up along

side it.

How would you use a com

puter as an imagination processor?

Please write me, care of COMPUTEl'S

GAZETTE. You can communicate

your ideas in words. But I'd also

love to see some videos, audio

tapes, cartoons, and drawings. You

can use your computer as a multi

media tool to express your imagina

tive ideas. In the next century,

multimedia communicators and

multimedia thinkers will be in great

demand. We can all get started

learning how to think, communi

cate, and imagine at this level now.
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We've all heard how it's good to 
write using words that evoke vivid 
images-ripening pumpkins, boom­
ing thundersto rms, hot fre sh ly 
baked bread, creaking doors, and 
spinn ing carousels. It 's because 
these words trigge r ou r readers' 
se nse of smell , sigh t, hearing, 
touching. etc. The words recall ex­
periences from the readers' memo­
ries and allow them to vicariously 
experience a new event thro ugh 
their own imagination. 

But which comes fi rst-imagi­
nation or words? Do we imagine 
something first , and then tell others 
what we have imagined? Or, as my 
mother used to say, do we set our 
mouth in motion before we put our 
mind in gear? 

Flannery O'Connor once wrote, 
" I write because I don't know what 
I think until I read what I say." 

In my career as a writer I've 
discovered the sa m e thing. 
Thoughts pop into my head all the 
time, but the thoughts are little 
more than fireflies flitt ing about in a 
darkened sky. It 's only when I write 
my thoughts down that I clearly 
perceive what they are and why 
they are meaningful. 

I've learned that in trying to 
communicate my thoughts to other 
people I am also learning to imag­
ine things more vividly myself. If I 
can' t state something brieny and 
clearly, the chances are it 's because 
my image of it is incomplete, fuzzy, 
or muddy. The writing-rewriting, 
editing, and revising-process is a 
way for me to learn a subject well 
enough to communicate its essence 
to someone else-and to myself. 

So writing-or communicat­
ing-is also imagining; they go 
hand in hand. But what kind of 
imagining am I actually doing? 

How does your imagination 
work? Do you imagine in words? 

Lists? Do your thoughts take the 
form of old black-and-white mov­
ies? Are they Technicolor extrava­
ga nzas, complete wi th Do lb y 
sound? Or perhaps they are more 
like my little fireflies. 

I know how I imagine, and it's 
not in words. It 's in images, emo­
tions, and sensual feelings-smells, 
sounds, muscula r contractions, sen­
sations of being hot, cold, hungry, 
or excited-a whole symphony of 
little feelings and impressions that 
combine to form a single thought. 
Even a simple thought. 

But I can 't express the thought 
in this raw form; I have to translate 
the thought into words. This is a la­
borious and time-consuming pro­
cess. The computer can help us 
translate our thoughts into words. 
But, up until now, that's all it has 
been-a thought-ta-word transla­
tor. Think of how much more valu ­
able it would be if we could use it as 
a medi um fo r expressing our 
t hough ts dir ect ly- as images , 
sounds, voices, scenes, events-as 
well as in words. If we could do 
this, we would be using the com­
puter as a hotlillc 10 ollr imagination. 
And by encouraging us to commu­
nicate audiovisually, it could en­
rich, strengthen, and develop our 
imagination. 

Up until now, computers have 
co mmunicat ed ot her people 's 
imaginations to us aud iovisua ll y, 
but, with [are except ions, they have 
not given us the abi lity to commu­
nicate at this level ourselves. Or 
even to imagine at this level. But in 
another year or two, multimedia 
computing will be here. We will 
have optical read-write discs that 
will let us cut and paste images, 
sounds, music, voices, words, fig­
ures-you name it. We will all have 
the chance to become multimedia 
thinkers and communicators using 
our imaginatioll proccssors. 

That technology has not yet nr­
rived. But we don't have to wail. 

Computers And The 
Audiovisual Imagination 

We can use computers along with 
other devices-cassette recorders, 
VCRs, and video cameras. We ca n 
create pictures and words on the 
computer, music and voices on the 
cassette reco rder, and combine 
them all on a videotape and play 
them back on a VCR. We can sup­
plement the computer's images with 
images shot with a video camera. 

My children (Catie, 10, and 
Eric, 7) and I are doing this now. 
We recently created a computer 
animation of a black hole, then 
added music from the soundtrack 
of the movie Jaws and Catie's narra~ 
tion of the life cycle of black holes. 
Now we are working on a movie 
about a creek we discovered behind 
our house that we call "Big Creek." 
We're using computer paint and 
animation programs to produce a 
map of Big Creek and the titles, 
credits, and graphics for our movie. 
We have combined these with nar­
rations and lots of video shots of us 
actually exploring Big Creek. And 
there's a story line, too: how Big 
Creek is being affected by a hous­
ing development going up along­
side it. 

How would yo u use a com­
puter as an imagination processor? 
Please write me, care of COMPUTE!'S 
CAZETTE. You can communicate 
your ideas in words. But I'd also 
love to see some videos, audio 
tapes, cartoons, and drawings. You 
can use your computer as a multi ­
media tool to express your imagina­
tive ideas. In the next century, 
multimedia communica tors and 
multimedia thinkers will be in great 
demand. We ca n all get started 
learning how to think, communi­
cate, and imagine al th is level now. 

• 
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Simulating PRINT-AT and APPEND

VJU ^/^

If you've discovered a clever time-

saving technique or a brief but

effective programming shortcut,

send it to "Hints & Tips," c/o

COMPUTED GAZETTE. If we use

it, we'll pay you S35. Due to the

volume of items submitted, we re

gret that we cannot reply individ

ually to submissions.

Simulating PRINT-AT

Hue Thao

Some BASICS have a PRINT-AT or

PRINT@ command which allows

you to position a message any

where on the screen simply by

specifying the row and column

where you want it printed. The 128,

Plus/4, and 16 have CHAR, which

works like a PRINT-AT. The CHAR

command can be used on the nor

mal text screen (40 or 80 columns)

or on a hi-res screen.

Unfortunately, the 64 and VIC

don't have a BASIC keyword for

positioning the cursor. There is,

however, a machine language Kemal

routine to move to a given location,

and it's easy to call from BASIC.

You don't need to know any ma

chine language to use the PLOT

routine, you just use a few POKEs

and a SYS. Try typing the following

program (for 64 and VIC only):

10 PRINT CHRS(147): REM CLEAR

[SPACEjSCREEN

20 POKE781.15: REM ROW

30 POKE782,4i REM COLUMN

40 POKE783,48: REM CLEAR CARRY

50 SYS65520: REM PLOT ROUTINE

60 PRINT"ROW 15 COLUMN 4"

The first column on the screen

is numbered 0 (not 1, as you might

expect), so you're allowed to use

column numbers from 0-39 on the

64 or 0-21 on the VIC. Likewise,

the rows can be in the range 0-24

(64) or 0-22 (VIC).

The next time you're thinking

about printing 19 cursor down

characters and 15 cursor rights to

print something in the right place

on the screen, remember the Kernat
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PLOT routine. It might save you

some time.

Combining Two Programs

Donald E. Fulton

The March "Hints & Tips" con

tained a useful technique for merg

ing two programs on the 128.

Here's a way to append two pro

grams on other Commodore ma

chines, including the 64, Plus/4,

16, and VIC. It works with disk

drives and tape drives.

Load the first program into

memory. Find out where the BASIC

program area begins by entering

the following line which prints the

contents of the start-of-BASIC

pointer:

PRINT FEEKI43), PEEKI44)

Write down the two numbers.

On the 64, they should be 1 and 8.

VIC values will vary, depending on

how much memory expansion is

present. The Plus/4 and 16 may

have one of two values, depending

on whether you've used the graph

ics area. Owners of the Plus/4 and

16 should type GRAPHIC CLR

before using the PEEKs above to

make sure there's no memory set

aside for a hi-res screen.

Next, type the following line,

which calculates the ending ad

dress for the BASIC program:

X - PEEKI45) + 256'PEEK(46>: PRINT X

If the start of BASIC is moved

up to this location—the end of the

first program—you can load a sec

ond program to the new (higher up)

memory address and then move the

start of BASIC back to where it was

originally. The second program will

be added to the end of the first. But

there's a catch: The start of BASIC

should be moved to two locations

below the current end-of-BASIC.

Otherwise, the two zeros that mark

the end of a program will get in the

way. Enter this line next:

POKE 44, lNT«X-2>/256>: POKE 43,

(X-2) AND 255: NEW

Load the second program from

tape or disk. This program must

have higher line numbers than the

first program, so you may have to

use a renumbering utility (or re

number it by hand). Finally, restore

the original start-of-BASIC pointer:

POKE 43,1: POKE 44,8

If you have a Plus/4, 16, or

VIC, substitute the values PEEKed

from 43-44 when you first started.

The new program can now be saved.

The same technique will work

on the 128 if you use 45-46 instead

of 43-44 for the start-of-BASIC

pointer and 4624-4625 (in place of

45-46) for the end-of-BASIC pointer.

The method described in the March

issue is preferable, though, because

it does a true merge of two pro

grams, rather than a simple append.

There's an easier way to ap

pend two programs if you have ac

cess to the SpeedScript word

processor. It's based on the same

principle as the PEEKs and POKEs

above.

Load and run SpeedScript and

use it to load the first program as if

it were a text file. It's a program, not

a SpeedScript file, so it will look very

strange. Pay no attention to its ap

pearance. Without changing any

thing, go to the end of the file.

There you'll see three commercial-

at signs (@@@). These are the

three zeros at the end of the pro

gram. Delete the last two (at the

very end of the file), so only one re

mains. Now, without moving the

cursor, load the second program

into SpeedScript. If you want to ap

pend a third program, this process

can be repeated.

Save the resulting file and exit

SpeedScript. Since the combined

program has been saved from high

in memory, you'll have to load it

with a,8 instead of ,8,1. If you LIST

it, you should see that the second

program has been appended to the

first. «

If YOIi've discovered a clever time­
savi"g tech"ique or a brief bllt 
effective programmil/g shortwt, 
send it to "Hi"ts & Tips," c/o 
COMPUTEI's GAZETTE. If we lise 
it, we'll pay YOII $35. Dile to the 
voillme of items submitted, we re­
gret that we catltlot reply i"divid­
ltally to submissions. 

Simulating PRINT-AT 
Hue Thao 

Some BASICs have a PRINT-AT or 
PRINT@ command which allows 
you to position a message any­
where on th e sc reen s imply by 
spec ifying the row and column 
where you want it pri nted. The 128, 
Plus/4, and 16 have CHAR, which 
works like a PRINT-AT. The CHAR 
command can be used on the nor­
mal text screen (40 or 80 columns) 
or on a hi -res screen . 

Unfortunately, the 64 and VIC 
don't have a BASIC keyword for 
positioning the cursor. There is, 
however, a machine language Kemal 
routine to move to a given location, 
and it's easy to call from BASIC 
You don't need to know any ma­
chine language to use the PLOT 
routine, you just use a few POKEs 
and a SYS. Try typing the following 
program (for 64 and VIC only): 

HI PRINT CHRS(1 47), REM CLEAR 
[SPACE)SCREEN 

2a POKE781 , 15, RE'! ROW 
30 POKE782 . 4 I REM CO LUMN 
4 0 POKE783 , 48, RE.'! CLEAR CARRY 
sa SYS6552a, REM PLOT ROUTINE 
6" PRINTMROW 15 COLUMN 4~ 

The first column on the screen 
is numbered 0 (not L as you might 
expect), so you're allowed to use 
column numbers from 0-39 on the 
64 or 0-21 on the VIC Likewise, 
the rows can be in the range 0-24 
(64) 0< 0-22 (VIC). 

The next time you're thinking 
about printing 19 cursor down 
characters and 15 cursor rights to 
print something in the right place 
on the screen, remember the Kernal 
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Simulating PRINT-AT and APPEND 

PLOT routine. It might save you 
some time. 

Combining Two Programs 
Donald E. Fulton 

The March "Hints & Tips" con­
ta ined a useful technique for merg­
ing two programs on the 128 . 
Here's a way to append two pro­
grams on other Commodore ma­
chines, induding the 64, Plus/4, 
16, and VIC It works with disk 
drives and tape drives. 

Load the first p rogram into 
memory. Find out where the BASIC 
program area begins by entering 
the following line which prints the 
co nt ents of the start-of-BASIC 
pointer: 
PRINT PEEK(43), PEEK!«) 

Write down the two numbers. 
On the 64, they shou ld be 1 and 8. 
VIC values will vary, depending on 
how much memory expansion is 
present. The Plus/4 and 16 may 
have one of two values, depending 
on whether you've used the graph­
ics area. Owners of the Plusj4 and 
16 should type GRAPHIC CLR 
before using the PEEKs above to 
make sure there's no memory set 
aside for a hi-res screen. 

Next, type the following line, 
which calculates the ending ad­
dress for the BASIC program: 
X - PEEK(45) + 256"I'EEK(46): PRINT X 

If th e start of BASIC is moved 
up to this location-the end of the 
first program-you can load a sec­
ond program to the new (higher up) 
memory address and then move the 
start of BASIC back to where it was 
originally. The second program will 
be added to the cnd of the first. But 
there's a catch: The start of BASIC 
should be moved to two locations 
below the current end-of-BASIC. 
Otherwise, the two zeros that mark 
the end of a program will get in the 
way. Enter this line next: 
I'OKE 44, INT((X - 2)/256): I'OKE 43, 

(X - 2) AND 255: NEW 

Load the second program from 
tape or disk. This program must 
have higher line numbers than the 
first program, so you may have to 
use a renumbering utility (or re­
number it by hand). Finally, restore 
the original start-of-BASIC pointer: 
POKE 43,1: POKE «,8 

If you have a Plus/4, 16, or 
VIC, substitute the va lues PEEKed 
from 43-44 when you firsl started . 
The new program can now be saved. 

The same techn ique wiU work 
on the 128 if you use 45-46 instead 
of 43-4 4 for the sta rt-o f-BASIC 
pointer and 4624-4625 (in place of 
45-46) for the end-of-BASIC pointer. 
The method described in the March 
issue is preferable, though, because 
it does a true merge of two pro­
grams, rather than a simple append. 

There's an easier way to ap­
pend two programs if you have ac­
cess to the SpeedScript word 
processor. It's based on the same 
principle as the PEEKs and POKEs 
above . 

Load and run SpeedScript and 
use it to load the fi rst program as if 
it were a text file. It's a program, not 
a SpeedScript file, so it will look very 
strange. Pay no attention to its ap­
pearance. Without changing any­
thing, go to the end of the file. 
There you'll see three com mercial­
at signs (@@@). These are the 
three zeros at the end of the pro­
gram. Delete the lasl two (at the 
very end of the file), so only one re­
mains. Now, without moving the 
cu rsor, load the second program 
into SpeedScript. If you want to ap­
pend a third program, this process 
can be repeated. 

Save the resulting file and exit 
SpeedScript. Since the co mbined 
program has been saved from high 
in memory, you' ll have to load it 
with a ,8 instead of ,8,1. If you LIST 
it, you should see that the second 
program has been appended to the 
first. U 



What Is A Raster Interrupt?

Todd Heimarck

Assistant editor

Two decades ago, words like sub

routine and debug were jargon, part

of a secret language spoken only by

a tiny cabal of programmers. As

more and more people have bought

home computers, these words and

others have become fairly com

monplace. There's still a sort of se

cret knowledge, though: machine

language (ML). To BASIC program

mers, terms like raster interrupt

may not make a lot of sense. Let's

take a look at what an interrupt is

and see one in action.

Machine language isn't espe

cially complex. In fact, you're very

limited in what you can do. Imag

ine writing a program with only

PEEK, POKE, AND, OR, IF-THEN,

GOSUB, and GOTO. You're also

able to add, subtract, multiply by

two, and divide by two. The proper

combination of small ML com

mands can accomplish amazing

things, however, just as thousands

of small bricks can be made into a

mansion.

As one illustration of BASIC'S

speed, type in and run the follow

ing one-line program for the 64. It

switches the border color between

white and red as fast as possible:

10 POKE53280,1:POKE53280,2:GOT

010

Press STOP to stop the pro

gram. Now try this ML program

(also for the 64):

10 F0RJ=49152T049164:READAtCK=

CK+A:POKEJ,A:NEXT

20 IFCK<>17S8THENPRINT'"PLEASE

{SPACEiCHECKING YOUR TYPI

NG."

30 SYS49152

100 DATA169,1,141,32,208,234,1

69

110 DATA2,141,32,208,208,243

The machine language, slight

ly more than a dozen bytes long, is

encoded in DATA statements. Press

RUN/STOP-RESTORE to turn it off.

A TV screen is redrawn 60

times a second, 262 screen lines

(also called raster lines) at a time.

Characters are eight lines tall, so

the 25 rows need 200 lines, with 62

left over for the top and bottom

screen borders. Multiplying 60

screens by 262 lines tells you that

roughly 15,000 raster lines are

drawn every second. If you look

closely at the top or bottom border

while the ML program is running,

you'll see that the border color is

changing approximately eight

times per line, which means the

machine language instructions to

switch color are taking only about

1/120,000 of a second. That's fast.

Both the BASIC and ML pro

grams take over the 64 while

they're running. You can't list a

program or perform a calculation

while either one is busy changing

screen colors. Here's where we call

on a raster interrupt, which gives

control of the computer back to us.

Waiting For A Chance

To Interrupt
The 6510 chip, the brains of the

Commodore 64, is built to run pro

grams. Once in a while, however, it

must stop what it's doing to interact

with the outside world. Every sixti

eth of a second, the processor in the

64, the 6510 chip, puts aside what

it's doing to read the keyboard and

click the jiffy clock.

But the 6510 can't be trusted to

automatically perform this task; left

to itself it would continue running

whatever program was in memory,

ignoring the keys you might be

pressing. So one of the CIA chips is

entrusted with an alarm clock; 60

times a second it has to remind the

6510 that it's time to do some

things like checking the keyboard.

This reminder is an interrupt

request (IRQ) which diverts the pro

cessor from the main job of running

a program for a short while. The

normal IRQ that checks for key

presses is invisible to BASIC and

ML programmers. It's automatic.

There's another sort of IRQ,

one that's programmable. The VIC

chip, which handles everything

that's printed to the screen, can trig

ger an interrupt based on sprite col

lisions, light pen input, or the raster

line currently being drawn.

The raster interrupt program

(in the Program Listings section)

tells the VIC chip to wait for some

thing to happen on the screen

before it asks the CIA chip to gener

ate an interrupt. Unlike the normal

interrupt, which is based on a clock,

a raster interrupt sets an alarm to go

off when a certain line of the screen

is being drawn. At that point, the

processor is told to go to a short ML

program that changes the border

and background colors, after which

it returns to what it was doing. If we

set the alarm to go off at several

places on the screen, we can create

zones of color, each with its own

border and background color. In

between interrupts, the processor

can run regular BASIC programs.

Being able to change the screen

color might not seem like much, but

there are several good uses for the

raster interrupt technique. If you've

ever seen a game that uses more

than eight sprites, you've seen a

raster interrupt in action. The idea

is the same as the color bar pro

gram: You set the interrupt to hap

pen at a certain line on the screen.

Then the sprite pointers are

changed, so the video chip thinks

the sprites are at a new location.

The split screen graphics modes on

the 128 (GRAPHIC 2 and GRAPH

IC 4) also rely on a raster interrupt.

These two commands allow you to

create a hi-res screen on the top

portion of the screen, with a text

area down below.

See program listing on page 108. ffi
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Todd Heimarck 
Assistant Editor 

Two decades ago, words like SlIb­

rOlitillC and debllg were jargon, part 
of a secret language spoken only by 
a tiny cabal of programmers. As 
more and more people have bought 
home computers, these words and 
others have become fa irly com­
monplace. There's still a sort of se­
cret knowledge, though: machine 
language (ML). To BASIC program­
mers, terms like raster interrupt 
may not make a lot of sense. Let's 
take a look at what an interrupt is 
and see one in action. 

Machine language isn't espe­
cially complex. In fact, you're very 
limited in what you can do. Imag­
ine writing a program with only 
PEEK, POKE, AND, OR, IF-THEN, 
GOSUB, and GOTO. You're also 
able to add, subtract, multiply by 
two, and divide by two. The proper 
combination of small ML com­
mands can accomplish amazing 
things, however, just as thousands 
of small bricks can be made into a 
mansion. 

As one illustration of BASIC's 
speed, type in and run the fo llow­
ing one-line program for the 64. It 
switches the border color between 
white and red as fast as possible: 

10 POKE53280,l:POKE53280,2 : GOT 
010 

Press STOP to stop the pro­
gram. Now try this ML program 
(also for the 64): 

10 FORJ-49152T049164:READA : CK­
CK+AIPOKEJ,AINEXT 

20 IFCK()1788THENPRINT~PLEASE 
I SPACI:: jCHECKINO YOUR TIP! 
00, " 

30 5YS491 52 
10£1 DATA169,l,l4L32 ,2D8,234, 1 ., 
liD DATA2 , 141,32 , 208 ,208 , 243 

The machine language, slight­
ly more than a dozen bytes long, is 
encoded in DATA statements. Press 

W hat Is A Raster Interrupt? 

RUN/STOP-RESTORE to tum it off. 
A TV sc reen is red rawn 60 

times a second, 262 screen lines 
(also called rasler lines) at a time. 
Characters are eight lines tall, so 
the 25 rows need 200 lines, with 62 
left over for the top and bottom 
screen borders. Mult ip lying 60 
screens by 262 lines tells you that 
roughly 15 ,000 raste r lines are 
drawn every second. If you look 
closely at the top or bottom border 
whi le Ihe ML program is running, 
you'll see that the border color is 
changing approximate ly eight 
times per line, which means the 
machine language instructions to 
switch color are taking only about 
1/ 120,000 of a second. That's fast. 

Both the BASIC and ML pro­
grams take over the 64 while 
they're running. You can't list a 
program or perform a calculation 
while either one is busy changing 
screen colors. Here's where we ca ll 
on a raster interrupt, wh ich gives 
control of the computer back to us. 

Waiting For A Chance 
To Interrupt 
The 6510 chip, the brains of the 
Commodore 64, is built to run pro­
grams. Once in a while, however, it 
must slop what it's doing to interact 
with the outside world. Every sixti­
eth of a second, the processor in the 
64, the 6510 chip, puts aside what 
it's doing to read the keyboard and 
dick the jiffy dock. 

But the 6510 can't be trusted to 
automatically perform this task; left 
to itself it wou ld continue running 
whatever program was in memory, 
ignoring the keys you might be 
pressing. So one of the CIA chips is 
entrusted with an alarm d ock; 60 
times a second it has to remind lhe 
6510 that i i ' s time to d o some 
things like checking the keyboard. 

This reminder is an in lem/pl 
request (IRQ) which diverts the pro­
cessor from the main job of running 
a program for a short while. The 

norma l IRQ that checks for key­
presses is invisible to BASIC and 
ML programmers. It 's automatic. 

There's another sort of IRQ, 
one that's programmable. The VIC 
chip, which handles everything 
that's printed to the screen, can trig­
ger an interrupt based on sprite col­
lisions, light pen input, or the raster 
line currently being drawn. 

The raster interrupt program 
(in the Program Listings section) 
tells the VIC chip to wait for some­
thing to happen on the sc reen 
before it asks the CIA chip to gener­
ate an interrupt . Unlike the normal 
interrupt, which is based on a dock, 
a raster interrupt sets an alarm to go 
off when a certain line of the screen 
is being drawn. At that point, the 
processor is told to go to a short ML 
program that changes the border 
and background colors, after which 
it returns to what it was doing. If we 
set the alarm to go off at several 
places on the screen, we can create 
zones of color, each with its own 
border and background color. In 
between interrupts, the processor 
can run regular BASIC programs. 

Being able to change the screen 
color might not seem like much, but 
there are several good uses for the 
raster interrupt technique. If you've 
ever seen a game that uses more 
than eight sprites, you've seen a 
raster interrupt in action. The idea 
is the same as the color bar pro­
gram: You set the interrupt to hap­
pen at a certain line on the screen . 
Then the sprite pointers are 
changed, so the video chip thinks 
the sprites are at a new location. 
The split screen graphics modes on 
the 128 (GRAPHIC 2 and GRAPH­
IC 4) also rely on a raster interrupt. 
These two commands allow you to 
create a hi-res screen on the top 
portion of the screen, with a text 
area down below. 
See program listing 011 page 108. • 
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Daisy Wheel Printer
Silver Reed America has introduced the

EXP420, a letter-quality daisy wheel
printer that prints 12 characters per sec

ond. The EXP420 works with almost

any computer, including the Commo

dore 64 and 128, and offers super and

subscripts, bold and shadow print,

auto-underline, 10 and 12 pitch selec

tion, bidirectional printing, and a built-

in Commodore and parallel interface.

The printer also comes in a serial

model.

The EXP420 printer has a suggested

retail price of $299.95.

Silver-Reed America, Inc., 19600 S.

Vermont Avc, Torrance, CA 90502.

Circle Reader Service Number 219.

Spelling Aid
Whole Brain Spelling from SubLOGIC

teaches you a method for learning how

to spell. It includes 200 ten-word lists in

six different categories—general, a

child's garden of words, fairy tale, sci

entific, medical, and business. Color

graphics provide positive feedback. For

the Commodore 64/128 with one disk

drive and color monitor.

Whole Brain Spelling is available for

$29.95 plus $2.00 shipping and

handling.

SubWGIC Corporation, 713 Edge-

brook Dr., Champaign, 1L 61820.

Circle Reader Service Number 220.

Disk Cataloger
Faslcat/64 is a machine language disk

cataloger for the Commodore 64, SX-

64, and 128. It supports multiple cata

logs, each containing up to 1200

entries. Faslcat/64 also provides auto

matic catalog updating, onscreen cata

log review, status reports during

cataloging, and a variety of ways to ex

tract hardcopy listings of catalog en

tries. This software is not copy

protected. Requires disk drive; printer

and color monitor are optional.

Fastest/64 is available only by mail

order for $20.00 . A demonstration ver

sion is available for $5.00.

K. /. Biancosino, 58 S. Ogle Ave.,

Wilmington, DE 19805.

Circle Reader Service Number 221.
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KETEK's Command Center for the

Commodore 128 computer system.

Command Center For

Commodore 128
Commodore 128 owners can now con

solidate their peripherals into one

custom-designed unit recently released

by KETEK.

The Command Center is a space-

saving cabinet that comes complete

with its own built-in drive/CPU cool

ing fan, telephone/modem control

switch, master AC switch, and AC

power strip with six outlets. A useful

device for uncluttering and upgrading

the appearance of the 128 workspace,

the Command Center is designed to

contribute to the longevity of a C-128

system by protecting the system from

overheating. In addition, the Command

Center offers line noise filtering and

protection from voltage spikes and

power surges.

Suggested retail price for the Com

mand Center is $149.95 plus $3.50

shipping and handling.

KETEK, P.O. Box 203, Oakdale, IA

52319.

Circle Reader Service Number 222.

Programming Tool Kit, Compiler
SM Software has introduced Gnome

Speed, a BASIC compiler for the Com

modore 128 computer, and Gnome Kit, a

programming tool kit for the Commo

dore 64 and 128 computers.

Gnome Speed compiles virtually all

BASIC 7.0/2.0 commands and func

tions. Programs can be as large as 1,999

lines,- and have up to 8000 jumps and

500 distinct variable names. A number

of BASIC commands, such as 1F-

THEN-ELSE, are enhanced. The com

piler checks for coding errors, and has

an option to list to the printer. Backups

are possible, since the program is not

copy-protected.

Gnome Kit is a machine code pro

gram that contains programming, struc

turing, and debugging aids for the 64

and 128 (64 and 128 versions on same

disk). It contains not only BASIC aids,

but also a full assembler/disassembler

and editor for machine language pro

grammers. The program's B Facility lets

you restructure your BASIC programs

with RENUMBER, MERGE, and AP

PEND commands. FIND revises a pro

gram by finding variables, commands,

text strings, and line references. HELP

and TRACE debugging commands are

included.

The M Facility in Gnome Kit lets

you create machine language programs

with the assembler/disassembler. Code

can be input/output as hexadecimal/

decimal, byte, low/high byte, or ASCH.

Extensive restructuring and debugging

tools are also included. The F Facility,

for advanced programmers, offers di

rect access to disk drive memory and

the disk itself. You can extend DOS

with user routines and restore corrupt

ed disks, among other functions. Gnome

Kil is not copy-protected.

Suggested retail prices are $39.95

for Gnome Kit and $59.95 for Gnome

Speed.

SM Software, Inc., P.O. Box 27,

Mertzlown, PA 19539-0027.

Circle Reader Service Number 223.

Software Programs

From Mindscape
Several new software packages for the

Commodore 64 have been introduced

by Mindscape. Bop'n Wrestle is a three-

dimensional combat sports simulation

for pro wrestling enthusiasts. Using

cither a joystick or the keyboard, one or

two players battle for the World Cham

pionship Belt.

As Captain Johnny limbo-Baby

McGibbits, you must fly your Whiz-

bang Gizmo DHX-1 Attack Chopper

Daisy Wheel Printer 
Silver Reed America has introduced the 
EX P420, a letter-quality daisy wheel 
printer that prints 12 characters per sec­
ond. The EXP420 works with almost 
any computer, including the Commo· 
dore 64 and 128, and offers super ilnd 
subscripts , bold and s hadow print, 
auto-underline, 10 and 12 pitch selec­
tion, bidirectional printing, and a built­
in Commodore and parallel interface. 
The printer also comes in a se rial 
model. 

The EXP420 printer has a suggested 
retail price of $299.95. 

Silver-Reed America, IIlC" J9600 S. 
Vermont Ave., Torrallce, CA 90502. 
Cirde Reader Service Number 219. 

Spelling Aid 
Wh ole Brain Spelling from SubWGIC 
teaches you a method for learning how 
to spell. It includes 200 ten-word lists in 
six different ca tegories-gene ra l, a 
child's garden of words, fairy tale, sci­
entific, medical, and business. Color 
graphiCS provide positive feedback. For 
the Commodore 64/128 with one disk 
drive and color monitor. 

Whole Brain Spelling is available fo r 
$29.95 plus $ 2 .00 shipping and 
handling. 

subWGlC Corpora /ioll, 713 Edge­
brook Dr., Champaign, IL 6J820. 
Clrde Reader Service Number 220. 

Disk Cataloger 
Faslcul/64 is a machine language disk 
cataloger for the Commodore 64, SX· 
64, and 128. It supports multiple ca tll ~ 
logs, ea c h co ntainin g up to 1200 
entries. Flls/cat/64 also provides auto­
matic catalog updating, onscreen cata­
log review, status repo r ts during 
cataloging, lind a variety of ways to ex­
tract hardcopy listings of catalog en­
t ri es. This so ftware is not copy 
protected. Requires disk drive; printer 
and color monitor are optional. 

Fas/cM/64 is available only by mail 
order for $20.00 . A demonstration ver­
sion is available for 55.00. 

R. I. BillncosillO, 38 S. Ogle Ave., 
Wi/millgtoll , DE 19805. 
Circle Reader Service Number 221. 
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KETEK', Commalld Cellter for /he 
Commodore 128 corupu/er system. 

Command Center For 
Commodore 128 
Commodore 128 owners can now con­
solidate their peripherals into one 
custom-designed unit recently released 
by KETEK. 

The Command Center is a space­
saving cabinet thllt comes comple te 
with its own built-in drive/CPU cool­
ing fan, te lephone/modem co ntrol 
switch, master AC switch, and AC 
power strip with six outlets. A useful 
device for unduttering and upgrading 
the appearance of the 128 workspace, 
the Command Center is designed to 
contribute to the longevity of a C-128 
system by protecting the system from 
overheating. In addition, the Command 
Center offers line noise filtering and 
protection from voltage sp ikes an d 
power su rges. 

Suggested retail price for the Com­
mand Center is $ 149 .95 plus $3.50 
shipping and handling. 

KETEK, P.O. Box 203, Oakdule, fA 
5231 9. 
Circle Reader Service Number 222. 

Programming Tool Kit, Compile r 
SM Software has introduced Gnome 
Speed, a BASIC compiler for the Com­
modore 128 computer, and Gllome Kit, a 
programming tool kit for the Commo­
dore 64 and 128 computers. 

Gnome Speed compiles virtually all 
BASIC 7.0/2.0 commands and func-

tions. Programs can be as large as 1,999 
lines, lind have up to 8000 jumps and 
500 disti nct variable names. A number 
o f BASIC com mand s, suc h as IF­
THEN-ELSE, are enhanced. The com· 
piler checks for coding errors, and has 
an option to list to the printer. Backups 
are possible, since the program is not 
copy-protected. 

Gllome Kit is a machine code pro­
gram that contains programming, struc­
turing, and debugging aids for the 64 
and 128 (64 and 128 versions on same 
d isk). It contains not only BASIC aids, 
but also a full assembler/disassembler 
and editor for machine language pro­
grol mmers. The program's B Facility lets 
you restructure your BASIC programs 
with RENUMBER, MERGE, and AP­
PEND commands. FIND revises a pro­
gram by finding variables, commands, 
text strings, and line references. HELP 
and TRACE debugging commands are 
induded. 

The M Facility in Gllome Kit lets 
you create machine language programs 
with the assembler/disassembler. Code 
can be input/output as hexadecimalf 
decimal, byte, low/high byte, or ASCII. 
Extensive restructuring and debugging 
tools are also included. The F Facility, 
for advanced programmers, offers di­
rect access to disk drive memory and 
the disk itself. You can e)(tend DOS 
with user routines and restore COfrupt­
ed disks, among other functions. GllOmt 
Kit is not copy-protected. 

Suggested retail prices are $39.95 
for Gnome Kit and $59.95 for GllOllle 

Speed. 
SM Software, ille., P.O. Box 27, 

Mer/z/owlI, PA 19539·0027. 
Circle Reader Servlte Number 223. 

Software Programs 
From Mindscape 
Several new software packages for the 
Commodore 64 have been introduced 
by Mindscape. Bop'lI Wrestle is a three­
dimensional combat sports simulation 
for pro wrestling enthusiasts. Using 
either a joystick or the keyboa rd, one or 
two players battle for the World Cham­
pionship Belt. 

As Captain Johnn y limbo-B aby 
McGibbits, you must fly your Whiz­
bang Gizmo DHX-J Attack Chopper 



through enemy air space to reach tar

gets designed to destroy the Mad Lead

er's military force. Three missions

combine helicopter flight simulation

and military ground action. You are

aided by your flight manual, secret

communication code names, mission

information, weapons, film, and pocket

edition of The McGibbits Guide to

Ground Installation Infiltration.

The object of Spell of Destruction is

to enter the Castle of Illusions, find the

Prime Elemental, and destroy it with a

single spell. Your quest takes you

through over 70 locations with scrolling

3-D graphics and music.

Great British Software, Volume I

combines three games on one disk. In

Brian Bloodaxe you invade Britain and

seek the crown jewels among over 100

puzzle-filled screens. You travel

through 45 caverns of death and 400

scrolling screens to fight the Monster of

the Apocalypse in Revelation. And in

Quovadis, you battle the Dark Lord to

free humankind .

Bop'n Wrestle, Infiltrator, and Spell

of Destruction have a suggested retail

price of $29.95 each. Great British Soft

ware has a retail price of $14.95.

Mindscape, Inc., 3444 Dundee Rd.,

Nortitbrook, 1L 60062.

Circle Reader Service Number 224.

Hardware From

Master Software
Master Software has introduced four

hardware interconnection products for

Commodore personal computers. You

can place port devices in more conven

ient locations with Modem Master, a

four-foot extender for the user port of

the VlC-20, Commodore 64, SX-64,

Plus/4, and 128. The extender is made

of tangle-proof ribbon cable and has

keyed connectors to prevent incorrect

installation.

The Modem Master Plus has all the

features of Modem Master, plus a buff

ered system reset switch that resets the

Commodore 64 and SX-64 and VIC-20

in case of computer lock-up. There are

programs included to help recover the

BASIC program in memory at the time

of the- lockup.

You can use two printers with one

computer when you use Y-Not, a six-

foot Y cable. Y-Not contains one male

six-pin plug and two female six-pin

jacks that fit the six-pin serial port of all

Commodore computers.

The 80 Mono Cable lets you use

the Commodore 128's 80-column mode

without an RGB monitor. This six-foot

cable plugs into the RGBI port of the

computer and the video input jack of

the monitor to produce an 80 column

monochrome display on any composite

color or monochrome monitor.

List price for Modem Master is

$29.95 and $34.95 for Modem Master

Plus. Y-Not retails for $15.00 and the

80 Mono Cable is priced at $9.00.

Master Software, 6 Hillery Ct., Ran-

daUstown, MD 21133.

Circle Reader Service Number 225.

128 Software From Abacus
Abacus Software has released two new

software packages for the Commodore

128. Cadpak-128 is the 128 version of

Cadpak-64, a computer-aided design

(CAD) drawing and design package.

Cadpak-128 features accurately scaled

output, accupoint positioning, four-

screen detail, and support of any high-

quality lightpen.

SuperC Version 3 is the 128 version

of Super C for theC-64. This C language

includes complete implementation of K

& R definition, graphics and math li

braries, RAM disk support, Unix-like

shell, and machine language interface.

Cadpak-128 and Super C Version 3

retail for $59.95 each.

Abacus Software, P.O. Box 7219,

Grand Rapids, Ml 49510.

Circle Reader Service Number 226.

Timeworks' 128 Spreadsheet
Timeworks has released an enhanced

version of Swiftcalc 128 for the Commo

dore 128. This electronic spreadsheet

for home and business use features

high resolution graphics, swiftkey mac

ros, swift-DOS, and multi-level sorting.

It can be interfaced with Timeworks'

Word Writer 128 and Data Manager 128

and uses an 80-column monitor.

Suggested retail price for Swiftcalc

128 is $69.95. Backup disks for Time-

works registered users are available for

$14.70.

Timeworks, 444 Lake Cook Rd., Deer-

field, 1L 60015.

Circle Reader Service Number 227.

New Software From Firebird
Three new software packages are now

available from Firebird. Colossus Chess

IV is a two- and three-dimensional dis

play chess program that supports all

rules of chess, including under-promo-

tions, the fifty-move rule, and all draws

by repetition. There are multiple diffi

culty levels as well as provisions for

saving the games and recreating previ

ous board settings. The package in

cludes an instruction manual and

classic game libraries on disk. A disk

drive is required; joystick is optional.

The Arc of Yesod is a moon-based

action adventure in which the player

must overcome numerous obstacles in

order to locate and destroy a device

buried in the lunar caverns.

The companion adventure to The
Arc of Yesod, The Nodes of Yesod, also

takes place on the moon. There are sev

eral twists to this adventure on the op

posite side of the flippy disk. Both lunar

adventures include animation, sound,

and music. Joystick is optional.

Colossus Chess IV has a suggested

retail price of $34.95. The Arc of Yesod

and The Nodes of Yesod retail for $19.95

on one disk.

Firebird Licensees, 74 N. Central
Ave., Ramsey, NJ 07446.

Circle Reader Service Number 22S.

The Print Shop Companion
The Print Shop Companion from Brader-

bund Software adds even more design
tools to Brflderbund's The Print Shop.

New features include the multi-tool

Graphic liditor+, a font editor, a border

editor, Tile Magic, Creature Maker, Cal

endar Maker, and a fast load utility.

This enhancement adds 12 new fonts,
50 new borders, 24 numeric graphics,

and a set of bonus graphics to The Print
Shop.

The Print Shop Companion for the

Commodore 64/128 requires 64K

memory, a disk drive, joystick, and The

Print Shop.

Suggested retail price is $34.95.

Brederbund Software, Inc., 17 Paul

Dr., San Rafael, CA 94903-2101.

Circle Reader Service Number 229.

Bowling Game From Access
Compete in a bowling league with up to

eight different bowlers with Tenth

Frame from Access Software. This

bowling simulator incorporates com

puterized scoring, sound effects, graph

ics, 3-D animation, and multiple levels

of play into a bowling game for the

Commodore 64/128.

Tenth Frame is on disk and a joy

stick is required.

Suggested retail price is $39.95.

Access Software, Inc., 2561 S. 1560

West, Woods Cross, UT 84087.

Circle Reader Service Number 230.

Two-On-Two Basketball Action
Teamwork is the key in GBA Champion

ship Basketball: Two-on-Two from Ga-

mestar. This basketball simulator

allows one or two players to play teams

of two against each other or the com

puter. Each team can take part in prac

tice sessions, two-on-two competition,

or league competition in the Gamestar

Basketball Association.

A two-man team consists of a pri

mary player who is given a playing

style by the computer user and a sec

ondary player drafted from a list of ten

basketball superstars. Court action is
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through enemy air space to reach tar- Lis t pri ce fo r Modem Master is The companion adventure to The 
gets designed to destroy the Mad Lead- $29.95 and $34.95 for Modem Master Arc of Yesod, TIle Nodes of Yesod, also 
er' s mili ta ry force . Three mi ss ions Plus. Y-Not retails for $15.00 and the takes place on the moon . There are sev-
combine helicopte r fli ght simulation 80 Mono Cable is priced at S9.00. eral twists to this adventure on the op-
and military ground aClion. You are Master Software. 6 Hillery Ct.. Rall - posite side of the llippy disk. Both lunar 
aid ed by your flight manual . secre t doUstown, MD 21133. adventures Include animation, sound, 
communication code names. mission Cirde Ruder Service Number 225. and music. Joystick is optional. 
infonnation, weapons, film, and pocket CO/OSSIIS Chess IV has a suggested 
edit ion of The McGibbits Guide to retail price of 534.95. Tile Arc of Yesod 
Ground lllstaUatiOIl Illfiltratioll. 128 Software From Abacus and The Nodes of Yes ad retail for $19.95 

The object of Spell of Destruction is Abacus Software has released 1 ..... 0 new on one disk. 
to enter the Castle of lIJusions. fi nd the software packages for the Commodore Firebird Licensees, 74 N. Cell/ral 
Prime Elemental, and destroy it with a 128. Cadpak-128 is the 12S version of Ave., Ramsty, NJ 07446. 
single spe ll. You r quest ta kes yo u Cadpak-64, a comput er-a ided design Clrde Reader Service Number 228. 
through ovcr 70 locations with scrolling (CAD) drawing and design package. 
3-D graphics and music. Cadpa k-128 featu res accurately sca led 

Greal Britisll Software. Volume I output, accupoin t positioning, four- The Print Shop Companion 
combines three games on one disk. In screen detail, and support of any high- Tire Prillt Sltop Companion from Broder-
Briall Bloodaxe you invade Britain and quality lightpen . bund Software adds even more design 
seek the crown jewels among over 100 Super C Versioll 3 is the 128 version tools to I3roderbund's Tire Pri"t SllOp. 
puzzle - fi ll ed screens. You travel of Super C for tire C-64. This C language New features includ e th e multi-tool 
through 45 caverns of death and 400 includes complete implementation of K Graphic Editor+ , a font editor, a border 
scrolling screens to fi ght the Monster of & R defini tion, graphics and math 11- editor, Tile Magic, Creature Maker, Cal-
the Apocalypse in Revelation. And in braries, RAM disk support, Unix-like endar Mnker, and a fast load uti lity. 
Quovadis, you battle the Dark Lord to shell. and machine language interface. This enhancement adds 12 new fonts, 
free humankind. Cadpak-128 and t,uper eVersion 3 50 new borders, 24 numeric graphics, 

Bop'lI Wrestle, Infiltrator. and Spell retail for $59.95 each. and a set of bonus graphics to Tlte Prillt 
of Destruction have a suggested retail Abacus Software. P.O. Bo% 7219, Shop. 
price of $29.95 each. Great British Soft· Gralld Rapids, MI 49510. The Prillt Shop Compalliorr for the 
ware has a reta il price of $ 14.95. Chcle Ruder Service Number 226. Commodore 64/ 12 8 requi res 64K 

Milldscape, IIIC., 3444 Du"dee Rd., memory, a disk drive, joystick, and The 
Nortllbrook. IL 60062. Prillt Slrop. 
Circle Ruder Service Number 224. Timeworks' 128 Spreadsheet Suggested retail price is $34.95. 

Time\\'orks has released an enhanced Brllderbulld Software. Inc., 17 Paul 
version of Swiftcalc 128 for the Commo- Dr .• Sail Rafael, CA 94903-2101. 

Hardware From dore 128. This elC(:tronic spreadsheet Circle Ruder Service Number 229. 

Master Software fo r home and business use features 
Master Software has introduced four high resolution graphiCS, swiftkey mac-

Bowling Game From Access hardware interconnection products for ros, swift- DOS, and multi-level sorting. 

Commodore personal computers. You It can be interfaced with Timeworks' Compete in a bowling league with up to 
can place port devices In more conven- Word Writer 128 and Data Mallager 128 eight different bow lers with Tellth 
ient locations with Modem Master, a and uses an 80-column monitor. Frame from Access Softwa re. Th is 
four-foot extender for the user port of Suggested retail price for Swiflcalc bowling simu lator incorporates com-
the VIC·20, Comm odore 64, SX-64, 128 is $69.95. Backup disks for Time- puterized scoring, sound effects, graph-
Plus/4, and 128, The extender Is made works registered users are available for ics, 3-D animation, and multiple levels 
of tangle-proof ribbon cable and has $14.70. of play Into a bowling game for the 
keyed connC(:tors to prevent incorrect Timl!Works, 444 Lake Cook Rd. , Deer- Commodore 64/ 128. 
installation. fiel li, IL 60015. Telltlr Frame is on d isk and a joy-

The Modem Master Plus has all the Cirde Ruder Service Number 227. stick is required. 
features o f Modem Master, plus a buff- Suggested retail price is $39.95 . 
ered system reset switch that resets the 

New Software From Firebird 
Access Software, IlI c., 2561 S. 1560 

Commodore 64 and SX-64 and VIC-20 West, Woods Cross, UT 84087. 
in case of computer lock-up. There are Three nC\\I software packages are now Chde Ruder Service Number 230. 

programs included to help recover the available from Firebird. Colossus Chess 
BASIC program in memory at the time /V is a t\\'o- and three·dimensional dis-
of the lockup. play chess program that supports all Two-On-Two Basketball Action 

You can use two printers with one rules of chess, including under-promo- Tea mwork is the key in GBA Champion-
computer when you use Y-Not, a six- tions, the fifty-move rule, and all draws ship Basketball: Two-olI·Two from Ga· 
foot Y cable. Y-Not contains one male by repetition. There are multiple diffi- mestar . This basketball si mulator 
six-pin plug and two female six-pin cully levels as well as provisions for allows one or two players to play teams 
jacks that fit Ihe six· pin seria l port of all saving the games and recreating previ- of two against each other o r the com-
Commodore compu ters. ous board settings. The package in · puter. Each team can take part in prac-

The SO Mono Cable leiS you use el ud es an instruction man ua l and tice sessions, two-on-two competition, 
the Commodore 12S'5 SO-column mode classic game libraries on disk. A disk or league competition in the Cameslar 
without an RGB monitor. This six-foot drive is required; joystick is optional. Basketball Association. 
cable plugs into the RCBI port of the The Arc of Yesod is a moon-based A two-man team consists of a pri-
computer and the video input jack of action adventure in which the player mary player who is given a playing 
the monitor to produce an SO column must overcome numerous obstacles in style by the computer user and a SC(:-
monochrome display on any composite order to locate and destroy a device ondary player drafted from a lisl of ten 
color or monochrome monitor. buried in the lunar caverns. basketball superstars. Court action is 
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enhanced by graphics and background

crowd sounds. Game statistics are com

piled on the sports page of the Gamestar

Gazette.

Available for $34.95 for the Com

modore' 64/128.

Gamestar/ActivSshn, Inc., 2350
Bayshore Frontage Rd., Mountain View,

CA 94043.

Circle Reader Service Number 231.

Little Black Book

Data Management

Computer Management Corporation's

NamePro is a database management

program that lets you maintain a list of

up to 500 names with addresses, phone

numbers, and up to five comments per

name on the Commodore 64. You can

sort the names into eight different cate

gories and print the list onto cards,

mailing labels, regular paper, or a spe

cial pocket-size phone book. A vinyl

cover is included for your phone book,

A utility program subdivides the

database if you need to store more than

500 names.

NantePro retails for $24.95.

Computer Management Corporation,

P.O. Box 4819, Walnut Creek, CA 94596.

Circle Reader Service Number 232.

Machine Language Editor And

Assembler For C-128
Hughes Associates has announced the

availability of the Freedom Assembler

and Freedom Editor for the Commodore

128.

The Freedom AssembIer-128 is a

symbolic assembler. Its cartridge format

allows you to leave it plugged in all the

time if you like, even while other pro

grams are running. The assembler takes

advantage of the 128's speed and mem

ory capacity. It retails for $49.95. The

Freedom Editor-128 is a companion edi

tor program that starts where the Com

modore 128 leaves off. All the resident

128 commands plus 25 more -- like

COPY, BINARY, RESAVE, and

SCREEN DUMP - simplify program

ming chares. It retails for S29.95.

Both programs are also available in

Commodore 64 format. The Freedom

Assemblcr-64 is $39.95, and the Freedom

Editor-6i is $29.95.

Hughes Associates, 45341 Harmony

Lit., Belleville, Ml 48111.

Circle Reader Service Number 233.

3-D Adventure Game For

Commodore 64
Mindscape has announced the release

of Fairlight, a three-dimensional graph

ic adventure game for the Commodore

64. The game takes place in the mythi

cal Land of Fairlight, a once beautiful
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and radiant place that has lost its magic.

As Ivar, it is your mission to find the

powerful Book of Light and restore the

Land of Fairlight to its former glory.

Fairlight will be available in August at a

suggested retail price of $29.95.

Mindscape, Inc., 3444 Dundee Rd.,

Norlhbwok, II 60062.

Circle Reader Service Number 234.

Computerized Guitar Tutorial
GIT guitar school instructors Don Mock

and Dan Kessler have developed flijf

Ears INTERVALS, an ear training pro

gram for aspiring guitarists. Accompa

nied by a 20-page instructional booklet,

the program was designed to be an ef

fective learning tool for guitarists of all

levels of ability.

Guitar neck fingerboards display

the intervals, and the 64's 3-voice inter

nal synthesizer or MIDI-out capabilities

perform them. The user inputs an an

swer with joystick or keyboard, and re

ceives an immediate CORRECT or

INCORRECT display. To make track

ing progress easy and effective, a score

graph displays intervals tested and the

total score. Diatonic, chromatic, and

compound intervals are taught.

Big Ears INTERVALS is available

for $35 plus $1.25 postage and

handling.

MI Instructor Series, P.O. Box 80547,

Seattle, WA 98108.

Circle Reader Service Number 235.

Foreign Language Data Disks

For Remember!
DesignWare has released a French vo

cabulary disk and Spanish vocabulary

disk for use with Remember!. Each disk

includes over 650 words.

Remember! is a learning tool that

helps students study and learn facts,

lists, or relationships in almost any sub

ject through various study options built

into the program. While students can

easily enter their own study material,

DesignWare has received numerous re

quests for supplemental data disks, in

cluding foreign language vocabulary

and SAT preparation. Other data disks

are expected to be available later this

year.

Each of the foreign language disks

retails for $19.95.

DesignWare, 185 Berry St., San Fran

cisco, CA 94107.

Circle Reader Service Number 236.

Solve The Puzzle And

Win $50,000
Rush Ventures, the North American

distributor of Great Britain's popular

Domark computer games, has an

nounced a contest in conjunction with

the U.S. launch of the company's game

line.

Eureka!, the first game to be re

leased here, consists of five linked ad

ventures that take the player on a

journey through time, starting with

prehistoric times, on to Nero's Rome,

Arthurian Britain, World War I! and

Colditz prison, and winding up in the

present with a 007-type spy adventure.

The object of the game is to defeat ene

mies in each adventure and save the

world from destruction.

But solving the adventures is only

part of the challenge. Eureka! comes

with an illustrated booklet containing

riddles that give clues to the final solu

tion. With every riddle unraveled, the

player builds up a secret telephone

number. The first person to discover it

and dial it wins $50,000. (A similar con

test was held in the U.K., and,i 15-year-

old boy solved it.) The contest starts

July 4, 1986, and runs for twelve

months.

Suggested retail price for Eureka! is

$24.99. Rush Ventures will also be re

leasing several other Domark titles in

upcoming months, including View To A

Kill, Friday The 13th, Codenamc MAT II,

and Gladiator. All are expected to retail

for $22.99.

Rush Ventures, Inc., P.O. Box 8079,

Blaine, WA 98230

Circle Reader Service Number 237.

Murder Mystery On

The Mississippi
Activision has released Murder On The

Mississippi, a graphics-and-text adven

ture set on a Mississippi riverboat in the

19th century. As Sir Charles Foxworth,

a famous British sleuth who discovers

that a murder has been committed, it is

your job to find the murderer before the

boat docks in New Orleans,

Adam Dellin, the program's devel

oper, has designed a unique user inter

face that is completely joystick-driven.

During the Delta Princess' three-day

journey down the Mississippi, Fox-

worth and his constant companion Re

gis Phelps must explore the riverboat's

four decks and 24 rooms where they

will cross-examine eight colorful char

acters. Building the case correctly—ex

amining evidence and thoroughly

questioning suspects—is a must, since a

false accusation may result in serious

consequences for Sir Charles.

Murder On The Mississippi is avail

able for the Commodore 64 at a sug

gested retail price of $34.95.

Activision, Inc., 2350 Bayshore

Frontage Rd., Mountain View, CA 94043.

Circle Reader Service Number 238.

enhanced by graphics and background 
crowd sounds. Game statistics are com­
piled on the sports page of the Games/ar 
Gazette. 

Availa ble for $34.95 for the Com­
modore 64/ 128. 

Glllll cs ta r/Acti vis ioll , Ill e., 2350 
BaysIJ ore Frolltage Rd. , Moull/aill Viw, 
CA 94043. 
Cirde Reader Service Number 231. 

Little Black Book 
Data Management 
Computer Management Corporation's 
Nam ePro is a database management 
program that lets you maintain a list of 
up to 500 names with addresses, phone 
numbers, and up to five comments per 
name on the Commodore 64. You can 
sort the names into eight different cate­
gories and print the list onlO cards, 
mailing labels, regular paper, or a spe­
cial pocket-size phone book. A vinyl 
cover is included for your phone book. 

A utility program subdivides the 
database if you need to store more than 
500 names. 

NamePro retails for $24.95. 
Com/Ill/cr Ma /!agl'l/Jcll/ Corporatioll , 

P.O. Box 4819, Waillut Creek, CA 94596. 
Circle Ruder Service Number 232. 

Machine Language Editor And 
Assembler For C-128 
Hughes Associates has announced the 
availability of the Freedom Asscmbler 
and Freedom Editor for the Commodore 
128. 

The Freedom Assc mb/er-128 is a 
symbolic assembler. Its cartridge fonnat 
allows you to leave it plugged in all the 
time if you like, even while other pro­
grams arc mnning. The assembler takes 
advantage o( the 128's speed and mem­
ory capacity. It retails for $4 9.95. The 
Freedom Edi/or-128 is a companion edi­
tor program that starts where the Com­
modore 128 leaves off. All the resident 
128 commands plus 25 more -- like 
COPY, BINARY, RE S AVE, and 
SCREEN DUMP -- simplify program­
ming chores. It retails (or $29.95 . 

Both programs are also available in 
Commodore 64 format. The Freelfoll', 
Assemblcr-64 is $39.95, and the Freedom 
Editor-64 is $29.95. 

Hughes Associates, 4534] HamJOllY 
LII" Belleville, Ml 48111 . 
Circle Ruder Service Number 233. 

3-D Adventure Game For 
Commodore 64 
Mindscape has announced the release 
of Fairligilt , a three-dimensional graph­
ic adventure game for the Commodore 
64. The game takes place in the mythi­
cal L1nd of Fairlight, a once beautiful 
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and radiant place that has lost its magic. 
As Ivar, it is your mission to find the 
pOlVerful Book of Light and restore the 
Land of Fairlight to its fonner glory. 
Fair/ight will be available in August at a 
suggested retail price of S29.95 . 

Miudscape, II1C., 3444 DlIndee Rd., 
Northbrook, IL 60062. 
Circle Reader Service Number 234. 

Computerized Guitar Tutorial 
GIT guitar school instmctors Don Mock 
and Dan Kessler have developed Big 
Ears INTERVALS, an ear training pro­
gram for aspiring guitarists. Accompa ­
nied by a 20-page instructional booklet, 
the program was designed to be an ef­
fective learning tool for guitarists of all 
levels o f ability. 

Guitar neck fingerboards display 
the intervals, and the 64's 3-voice inter­
nal synthesizer or MIDI-out capabilities 
perform them. The user inputs an an­
swer with joystick or keyboard, and re­
ce ives an immediate CORRE CT or 
INCORRECT display. To make track­
ing progress easy and effective, a score 
graph displays intervals tested and the 
total score . Diatonic, chromatic, and 
compound intervals are taught. 

Big Ears INTERVALS is available 
f o r $ 3 5 plu s SI . 25 pos tag e and 
handling. 

Mlills/ruetor Series, P.O. Box 80541, 
Sea/lIe, WA 98108. 
Circle Reader Service Number 235. 

Foreign Language Data Disks 
For Remember! 
DesignWare has released a French vo­
cabulary disk and Spanish vocabulary 
disk for use with Remember!. Each disk 
includes over 650 words. 

Remember! is a learning tool that 
helps students study and learn facts, 
lists, or rela tionships in almost any sub­
ject through various study options built 
into the program. While students can 
eaSily enter their own study material, 
DesignWare has received numerous re­
quests for supplemental data disks, in­
cludin g foreign language vocabu lary 
and SAT preparation. Other data disks 
are expected to be available later this 
year. 

Each of the foreign language disks 
retails for 519.95. 

DesigliWare, 185 Berry St., Sail Frall ­
cisco, CA 94107. 
Circle Ruder Service Number 236. 

Solve The Puzzle And 
Win $50,000 
Rush Ventures, the North American 
distributor of Great Britain's popular 
Domark computer games, ha s an ­
nounced a contest in conjunction with 

the U.s. launch of the company's game 
line. 

Eu.reka!, the first game to be re­
leased here, consists of five linked ad­
ventures that ta ke th e playe r on a 
journey through time, s ta rting with 
prehistoric times, on to Nero's Rome, 
Arthurian Britain, World War II and 
Colditz prison, and winding up in the 
present with a 007-type spy adventure. 
The object of the game is to defeat ene­
mies in each adventure and save the 
world (rom destruction. 

But solving the adventures is only 
part of the challenge. Eureka! comes 
with an illustrated booklet containing 
riddles that give clues to the final solu­
tion. With every riddle unraveled, the 
pla}'er build s up a secret telephone 
number. The first person to discover il 
and dial it wins $50,000. (A similar con­
test was held in the U.K., and a 15-year­
old boy solved it.) The contest starts 
July 4, 1986, and run s for twe lve 
months. 

Suggested retail price for Eureka! is 
$24.99. Rush Ventures will also be re­
leasing several other Domark titles in 
upcoming months, including Viw To A 
Kill, Friday The 13th, Codel1alllc MAT II, 
and G/adiator. All ;lre expected to retail 
(or $22 .99. 

RlIsh Velltures, Ill e., P.O. Box 8079, 
B/ai/Ie, WA 98230 
Circle Reader Service Number 237. 

Murder Mystery On 
The Mississippi 
Activision has released MlIrder Ou The 
Mississippi, a graphics-and-Iext adven­
ture set on a Mississippi riverboat in the 
19th century. As Sir Charles Foxworth, 
a famous British sleuth who discovers 
that a murder has been committed, it is 
your job to find the murderer before the 
boat docks in New Orleans. 

Adam Bellin, the program's devel­
oper, has designed a unique user inter­
face that is completely joystick-driven. 
During the Delta Princess' three-day 
journey down the Miss issippi, Fox­
worth and his constant companion Re­
gis Phelps must explore the riverboat 's 
four decks and 24 rooms where they 
will cross-examine eight colorful char­
acters. Building the case correctly- ex­
amining eviden ce and th o roug hl y 
questioning suspects-is a must, since a 
false accusation may result in serious 
consequences (or Sir Charles. 

Murder On The Mississippi is avail­
able for the Commodore 64 at a sug­
gested retail price of $34.95. 

AClivisioll , I II C., 2350 Baysho re 
Frolltage Rd" Moulltai/! Vicu', CA 94043. 
Circle Ruder Servke Number 238. 
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Modifications and Corrections

• The first portion of "Disk File

Archiver" (December 1985) was

scrambled; the program does not

work as listed. We regret any incon

venience this may have caused our

readers. Herewith the correct list

ing. Type it in with the current ver

sion of MLX, using a starting

address of 0801 and ending address

of 09B8.

0B01:0B

0809:31

0611(02

0B19t4C

0B21t03

0829iA9

0831|4B

0839tF4

0841103

0849:4C

0851:BC

0a59:ED

0B61i57

0869:03

0871120

0B79:CF

0BG1:09

08691B8

0B91:B0

0899:4E

08Ali49

08A9:4A

08B1i3C

08B9i3C

0BC1109

08C9 109

08D1110

08D9i34

08E1iBD

08E9i03

08F1iCF

08F9:20

0901:03

0909130

0911t8D

0919IA2

0921i57

0929i9D

0931:A5

0939:A2

0941i3F

0949:A6

0951i80

0959iA2

0961 IFF

0969i0F

0971iA9

0979:20

0981:68

0989:30

0991:4D

0999:1D

09Ali46

09A9i20

09B1:47

08 00

00 00

20 18

A0 08

60 20

0D 20

20 D2

20 66

A9 A0

3A 08

B5 03

F5 A9

09 20

4C 3A

CF FF

FF C9

A9 20

10 FA

88 Bl

03 88

03 8D

03 A0

03 aa

A0 03

20 68

99 3C

F4 A9

8D 4A

59 03

20 BD

FF C9

68 09

CE 59

D0 D8

59 03

3C A0

09 20

A9 BB

FE 20

08 20

A0 03

2D A4

85 9D

08 A8

A2 0F

20 C3

00 20

CF FF

09 60

3A 0D

45 ID

ID ID

49 4C

54 4F

0D 00

00 9E

00 A9

0B AC

8E 3 2

CF FF

D2 FF

FF 68

09 A2

A0 09

A5 BB

A5 B7

00 20

CF FF

08 C9

C9 33

0D D0

A0 27

A4 04

02 99

10 F5

58 03

02 B9

10 F7

20 BD

09 A0

03 99

3D 8D

03 85

A9 IE

FF 20

3 2 90

20 71

03 AD

A9 20

A5 04

03 20

6B 09

A0 09

D2 FF

BA FF

20 BD

2E 20

4C 5B

20 BA

20 C6

FF 20

BD FF

C9 0D

00 52

91 52

ID ID

ID ID

45 4E

4F 20

00 00

32 30

0A 8D

94 E3

03 8C

20 CF

20 CF

C9 0D

B0 6C

20 IE

85 02

85 04

BD FF

C9 32

36 D0

D0 AE

F9 20

99 3C

C0 0B

3F 03

A9 2E

A9 34

88 09

A9 0F

FF 20

02 B9

4B 03

4B 03

FE A9

A2 3C

57 09

02 C6

09 CE

59 03

BD 58

18 69

BD FF

A9 00

20 IE

A9 02

A5 04

FF A9

D8 FF

08 A9

FF 20

FF 60

CC FF

20 57

D0 F9

30 3A

45 4E

ID ID

2E 00

41 4D

4C 4F

00 00

36 EC

82 C4

A2 CC

33 4B

FF EB

FF A2

D0 ID

00 59

AB 0C

A5 07

20 D7

20 2B

B0 9C

B2 51

20 7C

68 92

03 A9

B0 75

99 DB

SD E3

BD 03

99 6F

A2 D9

57 F7

85 02

B8 05

A9 79

33 8F

A0 9E

20 CB

FE 5F

4A EE

C9 46

03 08

12 60

20 E7

B5 20

AB A0

A8 5A

A2 8F

2B E9

A9 7F

0F DA

C0 AC

A9 A0

60 18

09 70

20 EB

53 31

41 82

ID C5

0D A5

45 5E

4E DE

00 AA

• "The Coordinator" (March)

works as described. Program 5,

"Save/Load Subroutine" does not

properly preserve the VIC chip reg

isters when files are saved to disk,

however. This does not directly af

fect graphics files loaded from with

in The Coordinator.

Adding line 292 and modify

ing line 315 as shown below re

stores the option of directly loading

picture files created by The Co

ordinator.

MF 292 PRINT" SCREEN RETURNS T

O DISPLAY FOR SAVE"!FOR

TD»0TO2000:NEXT:GOSUB18

5

KF 315 SF=liGOSUB165:SF-0:PRIN

TE$"{DOWN}(RIGHT)(RVS]
[SPACEjSAVE COMPLETED

{OFF 1 ":FORTD=0TO2000:NE
XT:GOTO340

Once the save/load routine

has been fixed, you can use the fol

lowing stand-alone program to Joad

and display any Coordinator pic

tures saved to tape or disk. This

routine may be used as is, without

any need to load The Coordinator

or the ancillary programs. (Tape us

ers should change the 8 to 1 in line
20.)

GG 1 ON-(A=1)-2*(A=2)-3*(A=3)-

4*(A=4)GOTO20,20,30,40
bh 2 printchrsu47) :input"

{downHrightJenter coord
(space)filename";ns

CD 3 PRINT"(DOWNj (RIGHTjPRESS

[spaceJm if multicolor, n
IF NOT"

AF A GETR?tIFRS<"M"ORR5>"N"THE

N4

BH 5 M=ASC(RS)-76:PRINT"[DOWN}
{RIGHTlPRESS BANK (0,1,2,
3)"

CH 6 GETBAS:IFI1AS = ""THEN6

EF 7 BA^ASC(BAS)iIFBA<48ORBA>S

1THEN6

EB 8 BA=BA-4B

QF 20 A=A+1:P$=STRS(A):PS=RIGH

TS(PS,D iLOADPS+NS,6,1
EA 30 IF A=3ANDM=1THEN20

EK 40 POKE56576,(PEEK{56576)AN

D252)OR(3-BA)
AE 50 GOTO50

• Some readers have had difficulty

using the Find (SHIFT-F) command

in "Mini-Filer." The program

searches forward in memory, so

before using Find, you should go to

the first record in the file. SHIFT-F

will find the first record that match

es. If you use the command a sec

ond time, it will find the second

record, and so on. The reason Mini-

Filer doesn't automatically start at

the beginning of the file is that if it

did so, it would find only the first

match (the first Johnson entry, but

not any other Johnsons, for

example).

Reader Timothy W. Williams

has suggested that the screen color

combination is not ideal, especially

if you use a television. To change

Mini-Filer, he suggests POKEing

2062 with your preferred border

color and POKEing 2084 with a dif

ferent screen color.

• A portion of line 0869 is missing

from "Meteor Strike" (July):

0869:00 D0 18 7D 36 0B 8D 00 75

• An extraneous question mark ap

pears in "Directory Filer" (April).

The last command on line 1040

should be GOTO 840, not GOTO

84?0. Also, some readers were sty

mied by the {STOP} in line 880.

This is the unshifted RUN/STOP

key. When typed inside quotation

marks, {STOP} appears as a re

versed letter C Finally, Plus/4 us

ers who were unable to type {Fl},

because of the Plus/4's predefined

function keys, should use the KEY

command to change fl to CHR$

(133). For more details about KEY,

see this month's "Gazette Feed

back."

• "TurboCopy" (April) works as

published with the 1541 disk drive,

for which it was designed, but does

not work with the 1571.
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Modifications and Corrections 

• The first portion of "Disk File • "The Coordinator" (March) • Some readers have had difficulty 
Archiver" (December 1985) was works as described. Prog ram 5, using the Find (SHlFT-F) command 
scrambled; the program does not "Save/Load Subroutine" does not in "M ini -F il er." The program 
work as listed. We regret any incon- properly preserve the VIC chip reg- sea rches forward in memory, so 
venience this may have caused our isters when files are saved to disk, before using Find, you should go to 
readers. Herewith the correct list- however. This does not directly af- the first record in the file. SHIFT-F 
ing. Type it in with the current ver- fect graphics files loaded from with- will find the first record that match-
sion of MLX, using a s tarting in The Coordinator. es. If you use the command a sec-
address of 0801 and ending address Adding line 292 and mOdify- ond time, it will find the second 
of 0988. ing line 315 as shown below re- record, and so on. The reason Mini-

stores the option of directly loading Filer doesn't automatically start at 
1'1891,I'IS " .. .. " J2 J0 36 'c picture files created by The Co- the beginning of the file is that if it 
1'181'19:31 .. .. .. A' BA BD B2 C4 ord inator. did so, it would find only the first e8U 11'12 ,. lB .B 4C 94 " A2 ee 
1'181914C All " " J2 .3 BC 33 4B match (the first Johnson entry, but 
1'182111'13 " 

,. CF FF ,. CF FF " Mf' 292 PRINT" SCREEN RETURNS T not any other Johnson s, for 
1'1829,A9 .D " D' FF ,. eF FF A' o DISPLAY FOR SAVEM,FOR example). 1'1831,48 21'1 02 FF .B C' .D 00 lD TO- l'lT021'1eO,NEXTIGOSUD18 
1'1839,1'4 21'1 68 ., A' BB 6C 1'11'1 59 S Reader Timothy W. Williams 
1'1841.1'13 A9 A0 A0 ., " lE All BC Kf' 315 SF-l,GOSU8165,SF- 0,PRIN has suggested that the screen color 
1'1849.4C 3A " AS " BS 02 AS .7 TE$M (DOWN) (RIGHT) (RVS) combination is not ideal, especially e851,8C BS .3 AS B7 BS .4 ,. D7 {SPACE)SAVE COMPLETED 
1'1859:£0 FS A9 0B ,. BD " 2. 2B {OFFj",FORTO_l'lT02el'le:NE if you use a television. To change 
1'1861.57 ., " CF FF C' J2 BB 'C XT,GOT034e Mini-Filer, he suggests POKEing 
9869,93 4e 3A " C' 3. 00 B2 Sl 2062 with your preferred border 9871.21'1 CF FF C' 33 00 AE " 7e 
1'1879 ,CF FF C' BO 00 '" " 6B 92 Once th e save/ load routine color and POKEing 2084 with a dif-
0881.09 A9 2. All 27 99 3e .3 A9 has been fixed, you can usc the {ol- {erent screen color. 
0889.88 10 FA A4 " co Bn nn 7S lowing stand-alone program to load 9891,81'1 BB Bl B2 99 3F " 99 DB 
1'1899,4E .3 BB 10 F5 A9 2E BD " and display any Coordinator pic- • A portion of line 0869 is missing 
1'18A1.49 .3 BD 58 .3 A9 34 BO n3 tures saved to tape or disk. This from " Meteor Strike" Ouly): 
98A9:4A " AB B' B9 BB B9 99 6F 
08Bl .3C 93 BB 10 F7 A9 .F A2 D9 routine may be used as is, without 
98B9.3C M~ B3 2B DO FF 2. 57 F7 any need to load The Coordinator 0869.00 D0 18 70 36 08 80 00 75 
98Cl.99 2O 6B B9 All B2 n9 B5 B2 or the ancillary programs. (Tape us-
08cg.e9 99 3C B3 99 4B B3 BB B5 
9801,19 F4 A9 30 BO 4B .3 A' 79 ers should change the 8 to 1 in line • An extraneous question ma rk ap-
0809134 80 4,11. OJ B5 FE A9 33 " 20.) pears in "Directory Filer" (April). 
08e1.80 59 1'13 A9 lE A2 3C A0 9E The last command on line 1040 
08E9.03 2. nD " 2B 57 B' 2. CB GG 1 ON- (A-l )-2*(A=2)-3*(A_ 3) _ should be GOTO 840, not GOTO 08FI1CF FF c, n 9B B2 e6 FE SF 4*(A- 4)GOT020,20,30,40 
98F9.20 6B B9 2. 71 B9 CE " EE BII 2 PRI NTCHRS (147) :l NPUT" 84?0. Also, some readers were sty-
8901.03 eE 59 B3 AO 59 B3 C9 46 (DOWN) {RIGIlTjENTER COORD mied by the {STOP} in line 880. 
1'1909.31'1 00 DB A9 'B BD 58 OJ 0B 
0911,80 59 OJ AS .4 lB .9 12 6. 

{SPACE)FILENAMEM;NS This is the unshifted RUN/STOP 
CD 3 PRINT M ( OO h"N ) (RIGHT jPRESS 1'1919,,11.2 3C A0 B3 2B BO FF " ,7 (SPAC£)M IF MULTICOLOR, II 

key. When typed inside quotation 
0921157 99 29 6B B9 A9 •• B5 2. IF NOT M marks, {STOP} appears as a re-
0929 :90 1'.9 8S All • 9 2 • lE An All AF 4 GETR$: IFRS < "MMORR$> "N"TUE versed letter C. Finally, Plus/4 us-1'1931,A5 FE 2O D2 " A9 B' AS SA 
0939.A2 1'18 28 SA FF AS B4 A2 BF 114 ers who were unable to type {FI }, 
9941.3F ""OJ 2. BO FF A9 2B " 

BII 5 M=ASC (RS) -76 : PRINT M (DOWN ) 
because of the Plus/4's predefined 

1'1949.A6 20 A4 2E 2B DB FF A9 7F (RIGHTjPRESS 8ANK (1'1,1 , 2, 
9951.80 B5 90 4e 58 .B A9 .F DA 3) " function keys, should usc the KEY 
0959.A2 .B AB 2B SA FF 2n CB Ae ell 6 GETSA$ : IFIIAS - " "TIlEN6 command to change fl to CHR$ 
1'1961, FF A2 .F 2. C6 FF 6B A9 A0 EF 7 BA- ASC(BAS).IFBA<480RBA)5 (133). For more details about KEY, 
0969 . 0F 2B e3 " ,. ec " 6B lB 1 THeN6 

see this month's "Gazette Feed-1'1971,,11.9 •• 2. BD FF 2B 57 0' 7. En 8 BA- SA-48 
1'1979.29 CF FF C9 '0 00 F9 2B Ee OF 20 A- A+! ,PS - STRS (A) : PS - RIGII back." 
9981,68 B9 6B BB 52 3B 3A 53 31 TS{P$ , 1):LOAOP$+N$,8,l 
9989.30 lA BO 91 52 45 4E 41 B2 EA 3B IF A"3ANOM"'ITIIEN20 
0991.40 45 10 10 10 lD lD 10 C5 EK 4B POKE56576,(PEEK(56576)AN • "TurboCopy" (April) works as 
1'1999.10 lD lD lD 10 2E BB 00 A5 0252 )OR( 3-8A) published with the 1541 disk drive, 
09Al,46 49 ,e 4S 4E 41 40 4S 5E AE 50 GOT059 fo r which it was designed, but does 
99A9,20 54 4F 4F ,. 4e 4' 4E 0' not work with the 1571. 9981.47 BO .. B. BB BB .. .B AA 
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COMPUTED GAZETTE

Author 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, 16, and V1C-20. We are much more concerned

with the content of an article than with its style, but

articles 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 comer of the first page should

contain your name, address, telephone number, and

the date of submission.

2. The following information should appear in the

upper 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/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, 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

(upper- and lowercase).

7. Sheets should be attached together with a

paper clip. Staples should not be used.

B. If you are submitting more than one article,

send each one in a separate mailer with its own tape

ot disk.

9. Short programs (under 20 lines) can easily be

included within the text. Longer programs should be

separate listings. It 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 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 fom 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. COMPUTE!'* 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, COMPUTE!'* 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 progTam, 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. COMPUTED 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 Guide 

Here are some suggestions which serve to improve 
the speed and accuracy of publication for prospective 
authors. COM PUTE!'s GAZETTE is primarily interested in 
new and timely articles on the Commodore 128, 64, 
Plus/4, 16, and VIC-20. We are much more concerned 
with the content of an art icle than with its style, but 
articles 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 comer of the first page should 
contain your name, address, telephone number, and 
the date of submission. 

2. The following information should appear in the 
upper 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 requiremellts 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 comer there should be 
an abbreviation of the title, your last name, and the 
page number. For example: Memory Map/Smith/2. 

5. All Hnes 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 Hnes 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 
(upper- 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 separa te 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. It is esselltia/ tllat we lIave a copy of 
til e program, recorded twice, 011 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 o r 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 cardboa rd 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 reL), " 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 capi talized . 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. COM PUTE!'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 (EdHorial 
Department, COMPUTE!'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 
wiIJ be notified by a letter which will include a con­
tract for you to sign and retu rn. Rejected manuscripts 
are retumed to autllors wllo ellclose a self-addressed, 
stamped clive lope. 

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!'s GAZETTE does not accept unsolicited 
product reviews. If you are interested in serving on 
our panel of reviewers, contact our Features Editor for 
details. 



El'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 only 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 hoid 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, [S 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, £ §, 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 letter 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:

{CLRJ

{HOME}

(UP)

(DOWN)

(LEFT)

{RIGHT)

|RVS|

(OFF)

(BLK(

(WHT)

(RED}

|CVN|

Press: When You Read: Press:

!FUR] I CTRL [ |

(CRN]

{BLU[

{YELt

Sec:

[SHIFT] I—CRSR—

p-CRSR^]

When You Read: Press:

■lil

See:

For Commodore 64 Only

■ , . [commodore] [7

[commodore! [i

c - a 'COMMODORE^! 3

4 §

5 g

fOMMOIKlKt I ■!

commodoheI

LLI

j commodore" ! «~j

[COMMODORE] i 7j n

Icommodore] [7\ !■

COMPUT£!'s Gazette Augusl 1986 87

How To Type In 
CD.MPUTE!'s GAZEII~ Programs 

Each month, COMPUTE!'s GAZE,Tl'E 
publishes programs (or the Com· 
modare 128, 64, Plus/4. 16, and 
VIC· 20. Each program is clearly 
marked by title and version. Be sure 
to typ,e in the correct version fo~ 
your machine. All 64 programs (Un. 
on the 128 in 64 mode. Be sure to 
read the Instructions in the corre-.. 
sponding article. Th is can save time. 
and eliminate any. questions which 
might arise after you begh,"1 typing. 

We frequently publish \:WO 
programs designea. to make typing.­
easi~r: The Automatic E'roofreader, 
and MLX, d~s ig(led for entering 
machine language. progt:ams. 

When entering a BASIC pro· 
gram, be especially careful with 
DATA statements as they; are ex­
tr e. me1y sensit-ive 10 ~rro[s. A 
misty.ped number in a DATA stale­
ment can cause your machine to 
"lock up" (you'll have no control 
over the computer).Jf this hapRcns l 
the only recourse is to tum your. 
computer off then Qack on, erasing 
whatever was in memory. So be 
sure to save. a copy of your: program 
before you rU/I if. If you,r computer 
crash"es, you can always reload the 
program and look for the error. 

When You Read: Press: ..." 

lCLR, 
(HOME) 

IUPI 

I DOWN } 

{LEFT) 

{RIGHT) 

{RVSI 

tOFFI 

(Bl K) 

{WHT) ' 

{REO} 

{ON) • 

Special Ghar. mers 
Most of the programs listed, in each 
issue contain special control charac­
le.rs. To facilitate typing in any pro­
grams fr;Qm the GAZFITE, use the 
following listing convention~. 

The most common type of con­
trol charaders in our Iisting,s appear 
as words within braces: t DOWN} 
means to press the cursor down 
key; {S SPACES) mean~ to press 
the space bar five times. 

To indicate that a key $ould 
be shifte'd (hoH:! dmvn the SHIFT 
key while pressing anotQer key), 
the character is underlined. For ex­
ample, ~ mea n s hold down the 
SAIn key and press A. You may 
see stra nge cha racters on your 
screen l !;ut> that's to be expected. If 
you find a number:; followed by an 
underlined key ~"nclosed in braces 
(for example, {8 a}), type the key 
as many times as indicated (in OUI' 

example, enter eight SHIfTed A's). 
If a ke.y is enclosed in specia l 

brackets, ~ t hold down the 
Commodore key (at the lower Jeft 
corner of the keyboard) and press 
the. indicateCi. cnaracter. 

RareJy, youtll see 'a single letter 
of the alphabet enclosed in braces. 

When You Read: Press: see, 
{PUR l l"'tlc:::Q !II 
(eRN) jtmlCQ G 
ISlUt Ic'"'l[2] II 
IVEl l Ic'"'10 m 

[ji] -I ~, • 
I " , !sHlrrl ~ .. 
I " I 0 • -I r~ I IS IITITI~ .. 
{ F5 I 0 .1 
I " , 1'"'''10 .. 
I " I 0 I. 
I " , 15"'''10 • 

This can be cntered on the Gam­
modore 64 by pressing the CTRb 
key while typing t'he Ie.tter; in 
braces. For example, {A} means to 
Rress CTRb-A. 

The Quote Mode 
Although you c,ln mo,ve the cursor 
around the screen with the CRSR 
keys, often a programmer will want' 
to move the cu~or unde,r program 
control. This is seen in examples 
such as (bEFT) and {H0ME} in 
the prograp1lis tings. 'I;he on}y way 
the computer can teU the dif£er~ce 
between direct' and prog rammed 
cursor control is Ille qllote molie. 

Once you press the quote key, 
you' re in quote mo,de. Ttlis mode 
can b~ confusing if y,ou mistype a 
character'and cursot: Iefi' to cb.ange 
~t. 1:ou' ll see a reverse video charac­
ter (a graphics symbol for cursor 
left). In this case, you can us;e the 
DEbete. key tq.badc. lip anCl edit tfie 
line. Type another quote and you/re 
out of quote mode. If things realiK 
get- confusing~ you can exit quote 
mode simply by pressing RErURN. 
Then just-cursor lit? to the mistyped 
line a"d ftx it. 

Wfien You Read: Press: see, 

• EJ I 1 ISIIIFf"'lm 

For Commodore 64 Only 

! CO~~~DbRtj ffi: ~ 1'3 
g , 3 COMMODORE 1 II 
g q COMMOOORf CD a 

• ,y 

g , 3 gl~~M2DORE l ffi m 
h3 COM~~~~ 5 . ~ 
g , 3 <;o","000REI8 I I 
1 , 3 CQMMOoOREJ 0: g . 
1 . 3 1- (!J •• COMMODOR~ 8 •• 

< . 
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■■■
Philip I. 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. 5ince 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 corner 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'l

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 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 PIRNT

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 typed in.

If you're using the Proofreader on

the Commodore 128, Plus/4, or 16, do

not 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 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 turn 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 installing the other utility. For ex

ample, first load and activate Meta

BASIC, 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 VEC=PJ3I-;K(772)+25&*I'KEK(77 3)

:L0=43:HI=44

20 PRINT "AUTOMATIC PROOFREADE

R FOR ";:IF VEC=42364 THEN

(SPACE)PHINT "C-64"

30 IF VEC=S0556 THEN PRINT "VI

C-20"

40 IP vBC=35158 THEN GRAPHIC C

LR: PRINT "PL,US/4 & 16"
50 IP VEC=I7165 THEN LO=45iHI=

46:GRAPHIC CLR:PRINT"128"

60 SA=(PEEK(LO)+256*PEEK(HI)}+

6:ADR=SA

70 FOR 3=0 TO 166:READ BYT:PQK

E ADR,BYT:ADR=ADR*1sCHK=CHK

+BYT1NEXT

80 IF Ci!K<>20570 THEN PRINT "*

ERROR* CHECK TYPING IN DATA

STATEMENTS":END

90 TOR J=l TO 5:READ RF.LF.HF:

RS=SA+RF:HB=INT(RS/256):LB=

RS-(256*HB)

100 CI!K=CHK+RF+:,F+f)F:POKE SA+L

F,LB:PQKE SA>HF, HBiilEXT

110 IP CHK<>22054 THEN PRINT "

•ERROR* RELOAD PROGRAM AND

(SPACEjCHECK FINAL J,INK":EN
D

120 POKE SA+149,PEEK(772)tPOKK

SA+150,PEEK(773)

130 IF VEC=17165 THEN POKE SA+

14,22:POKE SA+18,23:POKESA+

29,2 24iPOKESA+139,224

140 PRINT CHfi$(147);CHRS(17);"

PROOFREADER ACTIVE":SYS SA

150 POKE HI,PEEK0tI) + liPOKE (P

EEK(LO)+2S6*!'EEK(HI) )-1,0iN

EW

160 DATA 120,169,73,141,4,3,16

9,3,141,5,3

170 DATA 88,96,165,20,133,167,

165,21,133,168,169

183 DATA 0,141,0,255,162,31,18

1,199,157,227,3

190 DATA 202,16,240,169,19,32,

210,255,169,la,32

200 DATA 210,255,160,0,132,180

,132,176,136,230,100

210 DATA 200,185,0,2,240,46,20
1,34,208,8,72

220 DATA 165,176,73,255,133,17

6,104,72,201,32,208

230 DATA 7,165,176,208,3,104,2

00,226,104,166,180

240 DATA 24,165,167,121,0,2,13

3,167,155,169,105

250 DATA 0,133,168,202,208,239

,240,202,165,167,69

260- DATA 168,72,41,15,168,185,

211,3,32,210,255

270 DATA 104,74,74,74,74,168,1

85,211,3,32,210

2B0 DATA 255,162,31,18?,227,3,

149,199,202,16,248

290 DATA 169,146,32,210,255,76 '

,86,137,65,66,67

300 DATA 68,69,70,71,72,74,75,

77,80,81,82,83,88

310 DATA 13,2,7,167,31,32,151,

116,117,15[,128,129,167,136
,137 -
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The Automatic Proofreader 

Philip l. Nelson, Assistant Editor 

"The Automatic; Proofreader" helps 
you type in pro~am listings for the 
128, 64, Plus/4. 16, and VIC-20 and 
pr~vents nearly every kind of typing 
mistake. 

Type in the Proofreader exactly as 
listed. Since the J?fOgram can't check it­
self, type carefully to avoid mistakes. 
Don't omit any lines, even if they con­
tain unfamiliar commands. After fini sh­
ing, save it COpy or two on disli. or tape 
before running it. 'fhis is important be,­
cause the Proofreader erases the BASIC 
p0t:ti0n of itself w~en you run it, leav­
~ng only the machme language portion 
In memory. 

Next, type RUN and press RE­
TURN. After announcing which com­
puter ii 's running on, the Proofreader 
aisp,lays the message "Proo f~eade r 
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 
upp~r-ll!ft comer of the s~n. Com­
pare this result with the two-lette r 
~hecksum printed to the left of the lin~ 
In the p:rogram listing. If the letters 
match, it's almost certain the line was 
typ~ii correctly. !f the letters don't 
match, checR for your mistake and cor­
rect the line. 

The ~roofreader ignores spaces not 
enclosed In quotes, so you can omit-or 
add spaces between ke.ywords and still 
see a matching checl(5um, However, 
since spaces inside quotes are almost al­
ways Significant, the Proofreader Rays 
attention to them. For examp le, 10 
PRlNT"THIS IS BASIC" will generate 
a different checksum than 10 
RRlNT"THIS ISBA SIC". 
.. A com~on typing error Is transpo­

Sition-typing two successive charac­
ters in the wrong order, like PIRNT 
instead of P.RINT or 64378 insteaii of 
6~738. The Proofreader is sensitive to 
t~e positioll of each character withiQ the 
Ime and thus catches transposition 
errors. 

The f!roofreader does 'lot accept 
keyword abbreviations (for example, ? 
insteaa of PRINT). If you prefer to use 
abbreviations, YQu can still check the 
line .by LiSTing it after typing it in, 
nlOvlng the CUTSor back to Ihe line, and 
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pressing RETURN. bISTing 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'ye 
already typed in. 

U you're using the Proofreader on 
the Commodore 128, Flus/4, or 1.6, do 
not perfonn any GRAPHIC commands 
while tire Proofreader is active. When 
you perfonn a command like GRAPH­
IC I, 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 lhing happens if you 
rlln any program with a GRAPHIC 
command while the Proofreader is in 
memory. 

Though Ihe Proofreader doesn't 
interfere, with other BAS IC 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 press in g RUN/ 
STOP- RESTORE. The Simplest way to 
disable it is to tum the computet off 
then on. A gentler method is to SYS to 
the computer's built-in reset routine 
(SYS 65341 for the 128, 647J8 for the 
64, 65526 for the Plus/4 and 16, and 
64,802 ror the VIC). These rese~routincs 
erase any program in memory, s.o 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:r 

The answer is generally yes, if you're 
IIsing.o 6'4 and activate tile Proofreader 
aftllr Installing the other utility. For ~­
ample, first load and activate Meta ­
BASIC~ then load and run t he 
P.roofreader. 

When using the Proofreader with 
another utility, you should disable both 
programs before running a BASIC pro­
gram. \yhile. 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 usc. The more utili­
ties activated, the more fragile the sys­
tem becomes. 

The New Automatic Proofreade r 
10 VEC.s PI;:~;K ( 77 2) ~256 · I'~:EK( 77 3) 

: r,o. 43 : 1!~'"' 44 

20 P.R~NT "AUTOHfI'NC PROOEfU:::AIlE 
R FOR ": : IF VEC«4236'4 THEN 
ISPAce l pRINT MC_64 N 

30 IF' VEC- 50556 THEN PRINT NVI 
C-20~ 

40 'n' VBC .. 35158 TIlEN QRAPIll.C C 
LR: I?RINT MPLUS!4 & 16" 

50 IE" VECzl7165 THEN 1.O"45:iI:I:_ 
46 : QRAPHIC CLR : ~RINT-"J.2aM 

60 SAs (P.EEK{ LO)+256 * PEEK(H~»~ 
6:ADR=SA 

70 FOR Jc0 1'0 ~66:REAO DX~IPOK 
E AOR. B),'l' : ADR otADR+1 :CHK"'CHK 
+B,(T:NEXII' 

90 It, CIIK'o20570 Tllt:N PR!NT "" 
ERROR" CIH:CK, TYP!NG IN DATA 

STATEMENTS ": END 
90 ~'OR J~ 1 TO 5 :READ RF,~~,H P. 

RS"'SA-I;Rf': !IB- INT (RS / 256) : La-
RS- (256·HB) , 

100 eHK"'CHK+RF+bF+HP:~OKf, SA+L 
F,LlhPOKE SAtHP,IIB.NEX';: 

110 H' CHK,022054 THI::N PRINT .. 
• ERROR· R61,oAD PRQORAM lINO 
[Sl'ACEICII£CK <'INA!" LINE":f:N 
o 

120 POKE SAt149 , PEEK(772):POKI:: 
SA+~50 , PEEK{773} 

130 ~F VEC=17~65 T~EN PO~E SA+ 
14, 22 : gOKe- SA+ 1'8 .,23: ROKESA+. , 
29.224:POKESA+139,224 

140 P.RlNT CHR$(147,);qIR~{J,J);" 
PROOF'R£APBR ACTLvE M :5YS SA 

1,50 !lOKE IIl,Pt:EK(!t1;')tJ,:POK£ (' I', 
~K(LO)+256 ' P.EEK (HJ)-~,0 :N 

160 DATA 120 . 169,73,14I,<l , 3.,J6 
9 , 3,141,5 . 3 

170 DATA 88,96 , :165 , 2(1.13'3,167 , 
165,21,133,168,169 

190 OATA 0,141,0 , 255.162 . 31,19 
1 . 199 , 157,227 , 3 

190 DATA 202,16,249,169,1,9,32 ' 
210,255 , 169 ,1 8 ,-32 ~ 

200 OA~~ 210,25S , 160,0 . ~J2 , la0 
,132,176.l36,230,18e 

210 OA~A 200 ,1 85 ,0, 2,240 ,4~,20 
1 , 34 ,2 ~9,9 , 72 

220 OATA 165 , ~76,~3 , 2S5,~33 , ~7 
6 , 10<l,72,201 . 32,2C8 

230 OATA 7,16 5 ,176,209 , 3 ,104,2 
08,226,1011,166, ~~" 

240 DII'M 24,165 , H;'7,12~ ,0, 2 ,13 
3 .167 , l,ij5, Hi 9 , 105 

250 DATA ",J.)3.IM,202,208;23~ 
,240,202,165,167.69 

2M)' DATA 1,69,72 . 4.l..1,5,l,,68,185, 
211,3 ,3 2 ,210 ,25 5 

270 DATA 10'1,7'1,1<1,74,74 . 1'69.1 
85,211 , 3,32,210 

290 DATA 2~S.162,31,lR~ ,2~7,3, 
l49 . 199 , 202 , ~6 , 248 

290 IwrA 169 1 146 , 32 , 2Hl , 25,S,7G: ' 
,86,137 , 65,66,67 

300 DATA 68 , 69 , 70,71,72,74 , 75 , 
77 , 80 , 81, ~ 2,83,88 

310 OATh I J,2 , 7,167 , 31 ,a 2 . 151 
116,117,15 t. , 1,28 , 129, 167 "J,36 
,137 • 



Ottis R. Cowper, Technical Editor"

"MLX" is a labor-saving utility that

allows almost fail-safe entry of

machine language programs. Included

are versions for the Commodore 64

Type in and save some copies of which

ever version of MLX is appropriate for

your computer (you'll want to use it to

enter future ML programs from COM-

PUTEi's GAZETTE). Program 1 is for the

Commodore 64, and Program 2 is for

the 128 (128 MLX can also be used to

enter Commodore 64 ML programs for

use in 64 mode). When you're ready to

enter an ML program, load and run

MLX. It asks you for a starting address

and an ending address. These addresses

appear in the article accompanying the

MLX-format program listing you're

typing.

If you're unfamiliar with machine

language, the addresses (and ali other

values you enter in MLX) may appear

strange. Instead of the usual decimal

numbers you're accustomed to, these

numbers are in hexadecimal^^ 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

previous 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). Tn

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 unabie 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.)

Machine Language Entry Program ^

m For Commodore 64 and 128

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 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

language monitor program, the extra

checksum number on the end allows

MLX to check your typing. (Commo

dore 128 users can enter the data from

an MLX listing using the built-in moni

tor if the rightmost column of dala is

omitted, but we recommend against it.

It's much easier to let MLX do the proof

reading and error checking for you.)

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-

le.arn 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 let

ters A-F can be typed in. [f you press

any other key (with some exceptions

noted below), you'll hear a warning

buzz. To simplify typing, 128 MLX re

defines the function keys and + and -

keys on the numeric keypad so that you

can enter data one-handed. (The 64

version incorporates the keypad modi

fication from the March 1986 "Bug-

Swatter" column, tines 485-487.) In

either case, the keypad is active only

while entering data. Addresses must be

entered with the normal letter and

number keys. The figures below show

the keypad configurations for each

version:

MLX checks for transposed charac

ters. If you're supposed to type in A0

and instead enter DA, MLX will catch

your mistake. There is one error that

128 MLX Keypad

A

(Fl)

B

<F3>

C

(F5>

D

(F7)

7

4

1

8

5

2

0

9

6

3

•

E

F

E

N

T

E

R

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 coutd gar

ble a line and stilt 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
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Machine language Enl~ 
For Commodore 64 and 

value to the number from 
column.lfthe 
a bell tone, the. data 
workspace area, and 
nexlline of,data. 'wilfappear. 
detects a tYRing error, you,ll hear a . 
buzz and'~ee an error m,essage. 'nie line 
will then be redisplayed for editing. 

Invalid Characters Banned 
keys arc 

version: 
MI:.X checks for transposed charac­

ters. If you're supposed to type in AO 
insteaa enter OA, MLX will catch 
mistake. There is error Hint 

1 

J 

(Ft) 

7 

, 

1 

A 
M 

0 

2 
K 

(f3) 

8 

5 

2 

B 

L 

D 

• 

C ~ D 
'(F5) (F7) 

, E 

6 

3 

• 

i returns 
y'0u to After, you 
type a character MLX disables 

REIURN until the '~'~~,: ~~:~:~~,~~,t~o::e 
line. R'ln""nb,,,, 
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number prompt.

More editing features are available

when correcting lines in which MLX

has detected an error. To make correc

tions in a lino 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 telis MLX to recheck the line. You can

press the CLR/HOME key to clear 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

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 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 (save only for the 128 ver

sion). Don't panic; this is normal be

havior. MLX opens and reads from or

writes to the file instead of using the

usual LOAD and SAVE commands

(128 MLX makes use of BLOAD). Disk

users should also note that the drive

prefix 0: is automatically added to the

filename (line 750 in 64 MLX), 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. The 128 version makes up for

this by giving you the option of scratch

ing the existing file if you want to reuse

a filename.

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

smail 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 128 version also has a CATA

LOG DISK option so you can view the

contents of the disk directory before

saving or loading.

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",& for disk (DLOAD

"filename" on the 128) or LOAD "file

name" for tape, and then RUN. Such

programs will usually have a starting

address of 0801 for the 64 or 1C01 for

the 128. Other programs must be re

loaded to specific addresses with a com

mand such as LOAD "filename",8.1 for
disk (5LOAD "filename" on the 128) or

LOAD "filename",1,1 for tape, then

started with a SYS to a particular mem

ory address. On the Commodore 64,

the most common starting address for

such programs is 49152, which corre

sponds to MLX address C0OO. In either

case, you should always refer to the ar

ticle which accompanies the Ml. listing

for information on ioading 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 ensure 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.

EK

DM

Program 1: MLX For Commodore

SS 10 REH VERSION 1.1: LINES 8

30,950 MODIFIED, LINES 4

65-437 ADDED

100 POKE 56,50:CLR:DIM IN5,

I,J,A,B,A$,B$,A(7),NS
110 C4=4BiC6=16:C7=7tZ2-2iZ

4=254:Z5=25 5:26=256iZ7*

127

CJ 120 FA=PEEK(45)+Z6*PEEK(46)

:BS=PEEK(55)+Z6*PEEK(56

):HS="0123456789ABCDEF"

SB 130 RS=CHRS(13):LS=1'lLEFTi"
;SS=." "iDS=CHRS(20>:Z$-
CHRS(0}JTS*"113 RIGHT)"

CO 140 ED-54272iFOR I»SD TO SD

+231POKE I,0tN£XT:POKE

(SPACEiSD+24,15:POKE 7a

B,52

FC 150 PRlNT"lCLS)"CHRS[142)CH

RS(8):POKE 53280,15:POK

E 53281,15

EJ 160 PRINT. T?" (REDJUVS)
[2 SPACES)&8 @3
{2 SPACESj"SPC(28)M

12 SPACES][OFF|IBLU)
x ii IredHrvsJ

{2 SPACESl"SPC(28)

[12 SPACESKBLUl"

FR 170 PRINT"[3 DOWN]
(3 SPACES[COMPUTE I 'S MA

CHINE LANGUAGE EDITOR

[3 DOWN)"
JB 180 PRINT"{BLK)STARTING ADD
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number prompt. 
Mo~e editing features are 'available, 

when correcting lines in which MLX 
has detected an errol'. To make correc­
nons in a line that MLX hils 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 kexs provide the 
nonnal cu rsor cont rols. (The INST / 
DEl:. key now works as an alternative 
cursor-left key.) You cannol move lefl 
beyond the first character in the line. lr 
you tr:r to move beyond the rightmost 
character, you'll reen\er the line. Du[­
ing eoiling, RETURN Is active; pressing 
i~tclls MLX to t"C(:heck the..line. You can 
press the CLR/HOME key to clear the 
entire line if you want to stllrl' from 
scratch, or If you wllnt 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 memofY and shows 
the contents in the same format as the 
program listing (including the check­
sum). When you press 0 1 MLX askS you 
(or 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
played. You can pause the display by 
pressing the space bar. (MLX finishes 
p'rinling the current line before halting.) 
Fress space again to restar+.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 
Rrograms and load them back into the 
computer. These are SAVE FlLE and 
WAD FILE; their operation is quite 
straightforward. When you press 5 or L, 
MLX asks you fo~ the filename. You'll 
then be asked to pres!\ either 0 or T to 
select disk or tape. 

You1! notice the disk drive starting 
and stopping several times during a 
load or save (save only for the 128 ver­
sion). Don't panic; this is normal be­
havior. MLX opens and reads from or 
writes to the file instead of using the 
usual LOAD and SAVE commands 
(128 MLX makes use of 8LOAD). Disk 
users should also note that the drive. 
prefix 0: is automatically added to the 
filename (line 750 in 64 MLX), so this 
should nOI be included when entering 
the name. This also precludes the use of 
@ for Save-with-Replace, so remember 
to give each version you save 1:1 differen t 
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name. The. ~8 version makes up for 
this by giving you the option of scratch· 
ing "the existing file if you "Yant to reuse 
a filename. 

RememlieT that fytLX saves the en­
tire workspace area from the litart ing 
address to the. enoing address, so the 
save or load may' take. h:pnger than you 
might ~t if yqu've entered only a 
small amount of data from a long list­
ing. When sa\ing a partially completed 
listing. make sure to note the address 
where you stopped ly,ping so you(1I 
know where to resume entry '>'\hen you 
reload. 

MLX ('Cp,orts the stanC\ard disk or 
tape error messages if any probl'ems are 
detected during the save or load. (~a~ 
users should bear in mina that-Commo­
dore computeIAilr ne.ver able to detect 
errors during'a ~ave. to lap.c.) MLX also 
ha~ three 5peci~ 1 load, error messages: 
INCORRECT STAR'TING ADDRGSS, 
whleh means the file you're. trying to 
load does not have the starting address 
you specJfiea when you ran M LX: 
LO~D E~DEP AT oddnss, '>'\hich 
means the file you're trying to load 
ends before the ending addres!\ you 
specified when you startet! MLX; and 
TRUNCATED AT ENDING AD­
DRESS, which means the file youlre 
trying to load extends beyond the end­
ing address you specified when you 
started MIX If you see ~ne of these. 
messages and feel certain that you've 
loaded the. right rue, exit and rerun 
MLX{ being careful to enter the COrrect 
starting and ending adi;l res.ses. 

The 128 version also has a CATA­
LOG DISK oIllion 50 you can view the 
contents of the ilisk dirC<ltory before 
saving or loaCling. 

The. QUJI m~u option has the ob­
vious effect-it stops MLX and enters 
BAS!C. r~e RUN/STOP key 15 dis­
abled, so th~ Q option lets you cxlt the 
program witnout- turning off the com­
puter, (Of cqurse, RUI:'J/STOP-RE~ 
STORE also gets Y,Ou OUI.) 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 
RUto/ again and reentcr MLX without 
losing your data, as long as you don' t 
use the dear ...... orkspace option. 

The Finishe<f Product 
When you've, finished typing all the 
data for an ML program anc\ saved your 
work, you're ready to see the results. 
The instructions for loading and using 
the finished product vary from program 
to program. Sqme ML programs are de­
signed to be loadro and run like. BASIC 
programs, so an you need to type Is 
LOAD "/ilenome:',8 for disk (DWAO 
,lfiltmal/1c" on the 1,28) or LOAD "/ilt!­
nome" (or tap.e, and then RUN. Such 

programs will usually have a starting 
address of 0801 for the 64 or leOI for; 
the 128. Other programs must be re­
loaded to specific aadresses with a com· 
mand such as LOAD " filefltlme",8 11 for 
disk (BWAD "filt/1owe" on the 128) or 
LOAD "filtllal1l(" ,1.1 for tape, then 
st;ntCd ,\lith a SVS to a partkular mem­
ory address. On the Commodore 6lI, 
the most common starting address (or 
such programs is 49152, which corre­
sponds to MLX address COOO. In either 
casel you should always refer to the ar· 
tlcle which ao:ompanies the ML listing 
for information 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 havEt 
several hours invested in the project. 
Don't take chances-use our "l\uto­
matl c Proofreader" to type the new 
MLXI and then test your copy thorough­
ly before first using it to enter any sig­
nificant amount of <tata. Make sure all 
the menu options work as they shoulo. 
Enter fragments of the program starting 
at several different addresses, then use 
the Display option to verify that the 
data has ~n entered corT"Cctly. And be 
sure to test the Save and Load options 
several times to ensure that you can re­
caU your work from disk or tape. OOn't 
let a simple typing error in tl;te new 
MLX cost you several nights of hard 
work. 

Program 1: MLX For Commodore 
64 
SS 10 REM VERSION 1.11 LINES 9 

30,950 HODIPfED, LINES 4 
95 - 487 ADDED 

EX lOD POKE 56,50ICLRIDIH IN$ , 
I,J,A.8 . A$.B~,A(7) . N$ 

OM lUI C4_48 Ic6_16IC7_71'22_2,Z 
4_254,ZS_255,Z6_256IZ7_ 
127 

OJ 120 PA_PEEK(45)+Z6·PEEK(46) 
laS_PESK(55)+Z6*PEEK(S6 
)IHS··01234567e9ABCDEF~ 

sa 130 RS.CHR$(13) I L$· ~ rLEPTI~ 
15S-" •• 0S-OlRS (20) :Z$_ 
CliR$(OhTS.-(13 RIGHT}" 

CO 140 SP_542721POR Is50 TO SO 
+23IPOKE Y,0 INEXT.POKE 
[SPAcejsD+24,15lP.OKE 79 
8 , 52 

Fe J50 PRINT-{CLR}"CHR$(142)CH 
R$(e):POKE 53280,15.POK 
E 53281.15 

&1 160 PRlN'l'. 'l'~" (REO}{RV5) 
(2 SPACES Ue @OJ 
(2 SPACESJ"SPC(28)· 
(2 SPACEsllo~Fl (SLU) HL 
x II t REO){ RVS I 
{2 SPACESJ·SPC(28)M 
112 SPACESI(BLU}~ 

PR 17" PRItiT"(J DOWN} 
{J SPACES)COHPUTEI 's MA 
CHINE LANGUAG~ EDITOR 
{J DOw~ J· 

JD 188 PIUNT"!BLK)START-lNG AOD 



"jiGOSUB300tSA=A
DiGOSUB1040tIF F THEN18

0

PRINT"[BLK)(2 SPACESjEN

DING ADDRESSES"; iGOSUB

300:EA=ADiGOSUB1030:IF
[SPACEjF THEN190

INPUT"[3 DOWN}[BLK]CLEA
R WORKSPACE [Y/N]|43";A

SiIF LEFTS(A?,1)<>"Y"TH

EN220

PRINT"{2 DOWN][BLU)WORK

ING-..";:FORI=BS TO BS+

EA-SA+7;POKE I,0tNEXT;F

RINT"DONE"

PRINTTAB(10)"(2 DOWN}

{BLKjiRVS] MLX COMMAND
[SPACEJMENU {DOWN]g43":
PRINT TS"{RVS]E{OFF}NTE
R DATA"

PRINT T5"lRVS]D{OFFjlSP

lay data";print t5"

{rvs}l{off)oad file"

print t?"(rvs)sjoff)ave
FILE":PRINT T5"[RVSiO

{OFF]UIT{2 DOWN)[BLKJ"
GET AS=IF AS=NS THEN250

A-0iFOR 1=1 TO 5;IF AS=

MIDS("EDLSQ",I,1)THEN A

=1:1=5

NEXT:ON A GOTO420.610,6
90,700,280IGOSUB1060:GO

TO250

PBINT"[RVS] QUIT "iINPU

T"EDOWN)E43ARE YOU SURE

[Y/N]";ASiIF LEFTS(AS,

1)<>"Y"THEN220

POKE SD+24,0lEND

IN$=N?;AD=0:INPUTINSilF

LEN(INS)<>4THENRETURN

BS=INSiGOSUB320:AD=A:B?

=m:D$(IN$,3)tGOSUB320:A
D=AD"256+A:RETURN

A-01FOR J=l TO 2iAS=MID

S(B?,J,1):B°ASC(AS)-C4+

(AS>"@")*C7iA='A*C6+B

IF B<0 OR B>15 THEN AD-

0sA—1:J=2 'SS!^;.
GX 340 NEXTl RETURN "^^W^
CH 350 B=INT{A/C6):PRINT MIDSI

H?,B+1,1))iB=A-B*C6:PRI

NT MID$(HS,B+1,1)IiRETU

RN

RR 360 A=INT(AD/Z6)iGOSUB3S0iA

=AD-A*Z6:GOSUB350:PRINT

BE 370 CK=INT(AD/26)iCK-AD-24*
CK+Z5"(CK>Z7)tGOTO390

PX 380 CK=CK«Z2+ZS«(CK>Z7)+A

JC 390 CK=CK-fZ5*{CK>Z5) jRETURN

QS 400 PRINT"[DOWN)STARTING AT

$4%"i iGOSUB300iIF IN$o

NS THEN GOSUB10301IF F

{SPACEJTHEN400
EX 410 RETURN

HD 420 PRINT"[RVS] ENTER DATA

{SPACE}"iGOSUB400:IF IN

S=NS THEN220

JK 430 OPEN3,3sPRINT

SK 440 POKE198,0iGOSUB360iIF F

THEN PRINT IN$iPRINT"

(UP)[5 RIGHT]";

GC 450 FOR 1=0 TO 24 STEP 3tB$

=SS:FOR J=l TO 2iIF F T

HEN BS=MIDS(INS,I+J,1)
HA 460 PRINT"{RVS]"B?LS;:IF I<

24THEN PRINT"{OFF)";

HD 470 GET A?:IF ASQN? THEN470

FK 480 IF(AS>"/"ANDAS<":")OR(A
S>"@"ANDAS<"G")THEN540

GS 485 A=-(A$="M")-2*(AS:a". ")-

JH 250

HK 260

FD 270

BJ 2B0

EM 290

JX 300

KF 310

PP 320

JA 330

FX

CM

MP

KC

MX

SK

HG

QS

PM

QC

PK

486

487

490

500

510

520

530

•

540

550

560

570

HJ 580

OQ 590

GQ

QA

RJ

KS

600

610

620

630

CC 640

KH

KC

EQ

650

660

670

AD 680

CM 690

PC

RX

PR

FP

HO

700

710

720

730

740

3»(A$=".")-4'(AS="/"}-5

•(AS = "J-'>-6*(AS="K">

A=A-7*(AS="L")-a*(AS=":
")-9*(AS="U")-10*(AS="I
")-ll*CAS-"O")-12*(AS="
PH)

A=A-13*(AS=SS):IF A THE

N ASaHIDS("ABCD123E456F
0",A, DsGOTO 540
IF AS=RS AND((I"0)AND(J
=1)OR FjTHEN PRINT B$f:

J=2 jNEXT:1 = 24:GOTO5 50

IF AS = "{F3OME)" THEN PRI

NT BS:J=2:NEXT:I=24:NEX
T;F=C:GOTO440

IF{A$="[RIGHT}"JANDF TH
ENPRINT BSLS;[GOTO540

IF A$OL$ AND AS<>DS OR

((I=0)AHDlJ-l))THEN GOS

UB1060tGOTO470

AS=L?+S5+LSiPRINT B?LS;

iJ=2-J:IF J THEN PRINT

{SPACE}LS; 11=1-3

PRINT AS:iNEXT JjPRINT

ISPACElSSi
NEXT IiPRINTiPRINT"(UP!

(5 RIGHT!"iiINPUT*3,IN$

iIF INS-NS THEN CLOSE3:

GOTO220

FOR I»l TO 25 STEP3iBS=

MIDS(INS,I);GOSUB320:IF
K25 THEN GOSUB380:A(I

/3)-A

NEXTtIF A<>CK THEN GOSU

B1060SPRINT"{BLK){RVSj

[SPACEjERRORi REENTER L

IKE §43"jF=1iGOTO440

GOSUBI080IB=BS+AD-SA:FO

R 1=0 TO 7jPOKE B+I,A{I

):NEXT

AD=AD+8:IF AD>EA THEN C

LOSE3 1PRINT"[DOWN)[BLU]

** END OF ENTRY **(BLK]
(2 DOWN)":GOTO700

F=0:GOTO440

PRINT"(CLR][DOWN](RVS]
lSPACE]DISPLAY DATA ":G

OSUB400:IF INS=NS THEN2

20

print"(down}[blu]press:

{rvslspacejoff] to pau
se, [rvs]return!off) to

breakS431down!"
GOSUB360iB"BS+AD-SAiFOR

I=BTO B+7tA-PEEK(I)iGOS

UB350tGOSUB380:PRINT SS

NEXT i P RI NT " (RV S ) " ; I A=CK

:GO5UB350:PRINT

F=liAD=AD+6tIF AD>EA TH

ENPRINT'^DOWNltBLU}** E

ND OF DATA ""iGOTO220

GET A5iIF A5-RS THEN GO

SUB10B0:GOTO220

IF AS-SS THEN F=F+liGOS

UB1080

ONFGOTO630,660,630

PRINT"(DOWN){RVS) LOAD

[SPACEJDATA ":OP=1iGOTO
710

PRINT"{DOWN][RVS] SAVE
{SPACElFILE "iOP-0

INS-NS:INPUT"[DOWN)FILE

NAMEB48"tIN5tIF INS-NS

{SPACE JTHEJJ2 20
F-0iPRINT"(DOWN][BLKi

{rvs(t[off]ape or {rvs!

D{OFF)ISK: S4l";
GET A$iIF AS-"T"THEN PR

INT-'Tf DOWN] " i

IF K5<>"D"THEN730

HH

SO

FJ

PE

FC

GS

MA

750

760

770

780

790

800

810

GE 820

RX 830

PRINT"D(DOWN]"tOPEN15,&
,15, "IB; "iB=EA-SA!lNS>«"

0!"+INSiIF OP THEN810

OPEN 1,8,8,INS +",P,W:G
OSUB860IIF A THEN220

AH-INT(SA/256) iAL-SA-{A

H*256)!PRINT»1,CHRS(AL)
;CHRS(AH)f

FOR 1=0 TO BtPRINT#l,CH

RStPEEK(BS+I));:IF ST T
HEN800

NEXT:CLOSE1iCLOSE15 tGOT
0940

G0SUB1060 t P RINT"f DOWN)

(BLK)ERROR DURING SAVEi
l4l"tGOSUB860:GOTO220
OPEN l,8,8,INS+",P.S"lG
OSUB860IIF A THEN220

GET*1,AS,BSiAD=ASC(AS+Z
256*ASC(a$+ZS)iIF AD

<>SA THEN F=1:GOTO850

FOR 1=0 TO BiGET#l,A5!P

OKE BS+I,ASC(A$+Z$):IF(

IOB)AND ST THEN F=2iAD

FA 840 NEXTiIF ST<>64 THEN F=i3

FQ 850 CLOSE1:CLOSE15:ON ABS(F

>0)+l GOTO960,970

SA B60 INPUTf)5,A,AStIF A THEN

iv.^v-o. CLOSE1:CLOSE15:GOSUB10

■■SScSN60: PRINT "{RVS) ERROR: "A

GQ 870 RETURN

EJ 680 POKEI83,PEEK(FA+2)iPOKE

187,PEEK(FA+3):POKE168,

PEEK(FA+4):IFOP=0THEN92

0

HJ 890 SYS 63466:IF(PEEK(7S3)A

NDljTHEN GOSUB1060:PRIN

T"[DOWN}{RVS} FILE NOT

{SPACEjFOUND ":GOTO690

CS 900 AD=PEEK(829)+256*.PEEK(8

30):IF AD<>SA THEN F=l:

GOTO978

SC 910 A=PEEK(831)+256*PEEK(83

2)-l:F=F-2*(A<EA)-3*(A>
EA):AD=A-ADiGOTO930

KM 920 A=SA:B=EA+1:GOSUB1010-.P,^
OKE780,3:SYS 63338

JF 930 A=BS:B=BS+(EA-SA)+1:GOS

UB1010:ON OP GOTO950:SY

S 63591 -I
RE 940 GOSUB1080:PHINT"[BHJ}" '

SAVE COMPLETED **":GOT

0220

XP 950 POKE147,0:SYS 63562tIF

lSPACE)ST>0 THEN970

FR 960 GOSUB1080:PRINT"{BLU)**
LOAD COMPLETED **":GOT

0220
DP 970 GOSUB1060:PRINT"[BLK)

.;.■.•,.,. {RVSjERHOR DURING LOAD!

■>|$S$S {DOWN}g4i"iON F G0SUB9B
"■' • 0,990,1000 i GOTO220

PP 980 PRINT"INCORRECT STARTIN

G ADDRESS (";1GOSUB360:

PRINT")":RETURN
GR 99ft PRINT"LOAD ENDED AT ";:

S^jS>N,'AD=SA+ADiGOSUB360:PRINT
v'V?^1' D$ : RETURN
FD 1000 PRINT"TRUNCATED AT END

ING ADDRESS":RETURN

RX 1010 AH=INT<A/256)iAL=A-(AH

*256)!POKE193,AL:POKE1

94, AH

FF 1020 AH=INT(B/256):AL=B-|AH

•256) :POKE174,AI,sPOKEl

75,AH I RETURN

FX 1030 IF AD<SA OR AD>EA THEN

1050

HA 1040 IF(AD>511 AND AD<40960
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REss848~;IGOSUBJgeISA_A 
0,005U81.040 I r-p F THENIa 

• GF 190 PRlNT"{aLKI12 SPACES}EN 
DING AOOREssH~fl; IGOSUS 
3001EAmADIGOSUB10301lF 
(SP]o.CEjF TIIEN190 

KR 200 INPUT"!3 ooWNJ (aCKlcLEA 
R WORKSPACe [Y/N]t48 M ,A 
SIIF CEPT$ fA$ , l ) ()·Y"TH 
EN229 

PG 210 PRlNT"{2 DOWN) (SLU]WORK 
,lNG • • o M, IFORI= BS TO as+ 
EA- SA+7;POKE I,0INEXT : F 
RINTMDONE~ 

DR 220 PRlNTTA8(1,8)"{2 DOWN) 
(awc:}(RVS) M[;,X COMMAND 
{SPAce}MENU {OOWN}!4J", 
PRINT TS"{RVS}E{OPF)NTE 
R DATA" 

SO 230 PRINT TS" {RVS)O{OFF}ISP 
LAY DATA",PRI NT '1'$" 
{RVS}L{OFFIOAD FICE~ 

JS 240 PRINT ~$· ( RVsIS I QFplAVE 
PII;E" : PIUNT TS"{RVS}O 

(OPP ) UIT{ 2 OOWN) {aLK}" 
JIl 259 GET 1\$1 IF A$-N$ THEN258 
11K 2613 A-0,FOR 1'"'1 TO SlIP AS­

HID$("EDLSQ" , I,l)TlleN A 

Fa 27£1 

EM 2913 
JX 300 

KF 310 

~P 320 

J'A 330 

GX 340 
CH 350 

RR 3613 

"'1,1 _ 5 
NEXTrON A GOT0420.610,6 
90 . 70~. 280IGOSUBle60;GO 
'1'0250 
PRINT"(RVS] QUIT ",INPU 
T" (OOWN}g4IARE YOU SURE 
(Y/N]~:A$IIF LEFT$(A~, 
1)<)~Y-THEN220 

POKE SO+24 , 0IENO 
INS·N$:AOa01INPUTIN~IIF 
LEN(IN$)c)4THENRETURN 
B$=IN$ , GOSUBJ20:AO-A : S$ 
~MIO$(INS,3),GOSUBJ20IA 
~AO*256+A,RETURN 
A- 0IFOR J _ l TO 2 IAS-MIO 
~(B$ , J,l)IB-ASC(A$)-C4+ 
(AS>N@")*C7IA_A*C6+B 
IF B<0 OR S>15 TH~N AD_ 
o :A- -l ;J-2 
NEXT. RETURN 
8:oINT(A/C6) IPRINT MIDS( 
HS,B+l , 1)IIB-A-S*C6IPRI 
NT MID${HS,B+l,l);:RETU 
lUI 
A- IN~(AD/Z6 ) IGOSUn350'A 
- AO-A*Z6:GOSUD350IPRINT 

BE 370 CK_ INT(AD/Z6)ICK_AD_Z4* 
CK+Z5*(CK)Z7)IGOT0390 

PX 380 CK-CK*Z2+Z5*(CK>Z7)+A 
crc 390 CK- CK+Z5*(CK>Z5):RETURN 
OS 400 PlUNT"looWN}STARTING AT 

~4J"'IGOSUB300 I IF INS<> 
NS THEN GOSUB1030,IF F 
ISPACE}THEN400 

EX 410 RETURN 
HO 420 PRINT"IRVS] ENTER OATA 

{sPAcel",GOSUB4£10:IF IN 
$=1'1$ THEN220 

JK 43£1 0~EN3 , 3 : PRINT 
SK 440 POKEI98 , £I,GOSUB360IIF F 

THEN PRINT IN$ . PRINT" 
Iup} Is RIOUT}"; 

OC 450 FOR 1- 0 ~ 24 STEP 3.B$ 
- SSIFOR J - l TO 211F F T 
HEN B$-MID$(IN$,I+J,l) 

HA 460 ~RINT"(RVS}"B$L$: IIF IC 
24THEN PRINT"fOF-F}N; 

HD 470 G~ A~ : IF AS - NS ~HEN4 70 
FK 480 IF(AS>"/MANDA$c",")OR(A 

$>" @"ANDA$< "0" )~ENS40 
GS 485 A" -(II$-."W)-2*(AS" ","j -

3*(AS- ".")-4*(A$_"/") _5 
*.(JI.$ .. NJM) - 6* (AS""K~) 

FX 486 A2<A-7* (A$"-Il~ )- 8 * (A$=": 
-) -9*(A$"-U-)-10 * (AS~-I 
" ) - 11 * (A$.-O-) - 12* (AS-~ 
pOl 

CM 487 A.A-IJ*{A~-SS).lF A THE 
N A$-MID$( "ABCD123E456F 
0",A,l)lGOTO 540 

MP 490 IF AS-R$ AND«1-0)AND.(J' 
~l)OR ~)TliEN PRINT 8S1: 
Ja2INEXT:I-24:G~0550 

KC 500 IF A$-~!flOME) - ,"EN PRI 
NT B$IJ .. 2,NEXTlr_ 24:NEX 
'r, 1 Fw0 ,00'1'0440 

MX 510 IF(A$"~(RIOHT1")ANDF TH 
ENPRlNT 8SI:.S I1GOT0540 

GK 520 IF A$<>CS AND MODS OR 
«I_0)AND(J_l))TflEN OOS 
U81060.0OT0470 

HG 539 A$~Il$+S~+LS'PRINT BSL$1 
,J-2-J. I F J THEN PRINT 
{SPACE1L$III- I-3 

OS 540 PRINT AS: ,NEXT J,PRINT 
( SPACE)SS, 

PM 550 NEXT I,PIUNT . PRINT"(UP) 
l5 RIGHTj""INPUT'3 . INS 
.IF INS-NS THEN CLOSE3 , 
00'1'0220 

OC 560 FOR I-I TO 25 STEP3 .8S­
MID${INS . l),GOSU8J20,IF 

1<25 THEN 00SU8380,A(1 
/3)_A 

PK 570 NEXTIIF AC)CK THEN GOSU 
B1060 :PRIwr- IBLK)I RVS} 
(SPACE}ERRORI REENTER L 
INE g4i",F-I IGOT044~ 

HJ 58~ OOSUS1080 , B-BS+AD- SA,PO 
R 1- 0 TO '7 I POKE B+l , A(l 
) INEXT 

aa 590 ~AD+8:Ir:: AD>EA THEN C 
mSE3 ,PRINT "{OOWN) (BLU) 
** END OF ENTRY · *{BtK} 
12 DOWNj-'GOT0709 

GO 600 F-010OT0440 
OA 610 PRlN1I"{cCRllooWN} IRVs) 

(SPACE]OISPLAY DATA - :0 
OSUB400:~F. INS-NS THEN2 
2. , 

RJ 620 'pRINT~ ! DoWN J { S I:.U·}PRESSI 
fRVS}SFACEloPF) TO PAU 

SE, (RVS]RE1'URN{OPF) TO 
BREAK84j lOOWN J" 

KS 630 GOSU836018-BS+AD-SAIFQR 
I_STO 8+7.A_ PEEK(I)100S 
UB350100SUB380.P.RI NT. 5S 

CC 640 kx1'IPRIN'II-"{RV5 }-IIA-CK 
:GOSUB350.PRlNT-

KH 650 Fm1.AD'*AD+8IIF I\D)EA TH 
ENPRINT-{OOWNJ{BIlUJ ** E 
NO OF DATA * * " . 001'0220 

KC 660 G~ AS.I( A$-RS THBN GO 
SUS1080,0OT0220 

EO 670 IF As-as THEN F-F+l,OOS 
U81080 

AD 6B0 ONFOOT0630,660,630 
Ot 690 PRINT"(OOWN){RVS} LOAD 

(SFACE JDATA - ;OP"'110OTO 
71. 

PC 700 PRINT" (OOWNJ IRVS) SAVE 
{SPACE )F·ILE ~ IOP-0 

ax 710 IN$.NS1INPUT·rDO~JpILE 
NAME848-,INS, I F INS-NS 
I SPACE JTHEN220 

PR 720 p..0'PRINT~!OOWN}{8LK J 
{RVS )1'{OFF APE OR (RVS ! 
D{OPP}ISK . 843"1 

F~ 730 GET A$ IIP AS_·T~THEN ~R 

flO' 74rW~t~WJ~~~~f!~" .. ' 

flH 75£1 PRIN'II-"D t OOWN}",OPEN15,8 
,15, -10. " .8-EA- SA. INS-" 
0.H+ I~SIIF OP THEN810 

SO 760 OPEN l , 8 , 8,rN$+~,p,W-IG 
OSUS860 ,IF A TflEN220 

FJ 770 AH-INT ( SA/256) ,ALwSA- (A 
H*256) IPRINTU,CHR$(AL) 
,CHRS (AM); 

PE 780 FOR 1-13 TO B,PRIN1"I , CH 
RS(PEEK(BS+I» ) ;;IF ST T 
HEN80EJ 

Fe '190 NEXTICLOSEl,ICLOSE1.5IGOT 
0940 

GS 800 00SUB1060IPRItn' - {OOWN} 
IBLKJERROR OURING SAVE , 
84,-,GOSUB86010OT0220 

MA 810 OPEN 1,8.8 , INS+-,P,R-IG 
OSUB860 l IP A THEN220 

OE 820 GeT'l,AS , B$.AD-ASC(A$~Z 
S)+256*ASC(BS+Z$)IIF AD 
<>5A THEN F-1;GOT0850 

RX 830 FOR 1"0 TO BIGETh , A$ ' P 
OKE BS+I , ASC(A$+ZS):IF( 
~<>B)AND ST THEN F- 2.AO 
-I,I-a 

FA 84EJ NEXT IIF ST()64 THEN F-3 
PO 850 CLOSE1IChOSE15.0N ABS(F 

>0)+1 00'1'0960,970 
SA 860 INPUT'1,5,A,AS.IF A THEN 

CLOSE1.1CLOSE15:GOSUa10 
60 : PRINT-{RVSJERROR: -A 

•• GO 870 RETURN 
EJ 880 POKE183 , PEEK(FAt2),~OKE 

187 , PEEK(FA+3):POKE188, 
PEEK (~'A+4) 1.If'OP-eTHEN92 

• HJ 890 SYS 63466.Il;'(PEEK(783)A 
NDl)THEN GOSUaI060,PRIN 
T"IOOWNIiRvs) Fl'LE NOT 
(SPACE)FOUND " :GOT0690 

CS 900 AD-PEEK(829)+256*,PEEK(8 
30),IF AOC)SA THEN Fa l: 
Gat:.0 970 

SC 910 A_ PEEK{831)+256*PEEK(83 
2)-1,F-P-2*(A<EA)-3*(A) 
£A) .AD-A-AD, GOT0930 

KM 920 A~SA:B_ EA+l:00SUB~010 : P 

OKE780,3 ; SYS 633JB 
JP 930 A=Bs:s- aS+ (EA-SA)+l.GOS 

ua101010N OP GOT0950,SY 
S 63591. 

AE 940 GOSUB~080:PRINT"(SLU}** 
SAV,E COMPLETED **" :GOT 

0220 
XP 950 POKE147,0:SYS 6J5621IF 

fSPACE}S'r:>0 TIlEN970 
FR 960 GOSUSlIl180:PRINT"{SI:.U}* * 

LOAD COMPtETEQ ** ~ ,00'I'0 
0220 

OP 970 GOSUB1060IPRlNT"lsr.K} 
{RVS)ERROR DURING I:QA'o . 
{OOWNU48", ON F GOSUB98 
0 , 990,1000 10OT0220 

PP 980 PRINT"l,NCORRECT STARTIN 
G ADDRESS (":IGOSUB360 : 
PRINT-) " , RETURN 

OR 990 PRINT-OOAD ENDED AT ":: 
AD=~+AD I GOSU8360:PRtNT 

D$ : RETURN 
PO 1000 PIUNT"TRUNCATED AT END 

ING AODRESS", ReTURN 
RX UH0 AH _ INT(A/256) IALJroA-(AH 

*256),POKE193,AL,POKEI 
94,AH 

PF 1020 !iJI-INT{B/ 256) :AL-B-(AH 
*256) . POKE174,AL:POKEI 
75, Ali I RETURN 

Fx 1030 IF AOcSA OR AD)EJ\ THEN 
1050 

HA 1040 IP(AD>511 AND AO<40960 
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)0R(AD>49151 AND AD<53

248)THEN GOSUB1080:F=0

:RETURN

HC 1050 GOSUB1060:PRINT"fRVS)

[SPACEjlNVALID ADDRESS

[D0WN][BLk!"iF=1:RETU

RN

1060 POKE SD+5,31:POKE SD-t-6
,208:POKE SD,240:POKE

[SPACEJSD+I,It POKE SD+
4,33

DX 1070 FOR S=l TO 100:NEXT:GO

TO1090

PF 1080 POKE SD+5,8iPOKE SD+6,

240IPOKE SD,0iPOKE SD+

1,90:POKE SD+4,17

AC 1090 FOR S=l TO 100:NEXTiPO

KE SD+4,0:POKE SD,0:PO

KE SD+1,0:RETURN

Program 2: MLX For Commodore

128

AE 100 TRAP 960:POKE 4627,128:

DIM NLS,A(7)

XP 110 22=2iZ4=254:25=255i26=2

56:Z7=127:BS=256*PEEK(4

627)':EA=65280

FB 120 BE?=CHR?{7);RTS=CHR$(13

)jDLS=CHRS(20):SP5=CHR5

(32):LF$=CHR$(157)

KE 130 DEF FNHB(A)=INT(A/256)i

DEF FNLB(A)=A-FNHB|A)'2

56:DEF FNAD(A)=PEEK(A)+

256-PEEK(A+l)

JB 140 KEY l,"A"lKEY 3,"B";KEY

■•^ '"~ 5,"C";KEY 7

:IF RGR{0)=5 ^^j

FJ 150 PRIKT"iCLR]"CIIRS(1427Tc

HR?(8):COLOR 0,15!COLOR

4,15(COLOR 6,15

GQ 160 PRINT TAB(12)"lRED)

[RVS][2 SPACESJE9 @|

[2 SPACES)"RTS;TAB(12)"

[RVS][2 SPACES](OFF)

[BLUl 128 MLX {RED]

[RVS][2 SPACES]"RTS;TAB

(12)"[RVS)[13 SPACES)
{BLU J"

FE 170 PRINT"[2 DOVra)

(3 SPACES)COMPUTE 1 'S MA

CHINE LANGUAGE EDITOR

[2 DOWN)"

DK 1G0 PRINT"(BLK)STARTING ADD
R£SS£4i";:GOSUB 260;IF
{SPACEjAD THEN SA=AD:EL
SE 180

FH 190 PRINT"[BLK)f2 SPACESjEN

DING ADDRESSg43";iGOSUB

260:IF AD THEN EA=ADtE

LSE 190

MF 200 PRINT"{DOWN3iBLKjCLEAR

[spaceJworkspace [y/n]?
|43h:getkey as:if as<>"

Y" THEN 220

QH 210 PRINT"[DOWN][BLUjWORKIN
G ";:BANK 0iFOR A=BS

[SPACeJtO BS+(EA-SA)+7:

POKE A,0:NEXT A:PRINT"D

ONE"

DC 220 PRINT TAB(10)"iDOWN]

{BLKHRVSJ MLX COMMAND
(SPACE)MENU g-13(DOWN)":

PRINT TABU3)"[RVS]E
[OFFjNTER DATA"RTS;TAB(

13)"[RVS)D{OFF)ISPLAY D

ATA"RT5;TAB(13)"[RVS)h

[OFFjOAD FILE"
[ID 230 PRINT TAD(13)"tHVSjS

AP

SX

BG

-PP

MA

PM

SQ

(OFF)AVE FILE"RT5;TAB(1
3)"{RVS]c(OFFiATALOG DI

SK"RTS;TAB(13)"[RVS)Q

lOFF}UIT(DOWN][BLK]"

248 GBTKEY AS t A-^IHSTR( "F.OLS

CQ",AS)iON A GOTO 340,5

50,640,650,930,940iGOSU

B 9501GOTO 240

250 PRINT-STARTING AT";:GOS

UB 260jIF(ADO0)OR(A5=N

L$)THEN RETURNiELSE 250

260 AS=NLS:INPUT A$:IF LEN (
AS)=4 THEN AD=DEC(AS)

31$ LF-Ag=0 THEN BEGINiIF A

h>tO) THEN 300IELSE RE

rtTRNTBEND

2B0 IF AD<SA OR AD>EA THEN

(SPACE)300
290 IF AD>511 AND AD<6S2B0

(SPACE)THEN PRINT BE$;:

RETURN

300 GOSUB 950:PRINT"£RVS) I

NVALID ADDRESS [DOWN)

[BLK|"ia»=0:RETURN

DD

AH

JA

BR

QA

(CK^WTi GOTO 3*30
320 CK=CK*Z2+Z5*{CK>Z7)+A

330 CK=»CK+Z5*(CKSZ5) i RETURN

340 PRINT BE$!M[RVS) ENTER

SPACEjDATA "iGOSUB 250

A?=NLS THEN 220

350 BANK 0:PRINT:F=0:OPEN 3

,3
360 GOSUB 310IPRINT HEX?(AD

)+h:";ilF F THEN PRINT
(SPACeIlS:PRINT"[UP)
[5-JafiHTJ"!
^N 24 STEP 3iB$

=SP$;FOR J=l TO 2:IF F

[SPACE]THEN BS=MIDS(LS,

PS 380 PRINT"{RVS)"BS+LFS;:IF

{SPACE)I<24 THEN PRINT"

(OFFi";

RC 390 GETKEY AStIF (AS>"/1' AN

D AS<":") OR(AS>"@" AND

AS<"G") THEN>4^

AC 400 IF AS="+" THEN A5^"E":G

OTO 470

QB 410 IF AS="-" THEN A?="F"iG

f --^OTO 470

IFB 420 \f AS-R1:
"~^Z>/6 (J»l) OR F) THEtT'PRIN

T B5;:J=2tNEXTiI=24iGOT

O 480

RD 430 IF AS="[HOME!" THEN PRI

NT B^!(J=2:N£XT:I-24:NEX

TiF=0!GOTO 360

XB 440 IF (A?="[RIGHT]") AND F
THEN PRINT BS+LFS;;GOT

O 470

JP 450 IP AS<>LFS AND A?t>DL?

[SPACE)OR ((1=0) AND (J

-1)) THEN GOSUB 950:GOT

O 390

PS 460 AS=LFS+SPS*LFS:PRINT B?
+LFSr:J"2-J:IF J THEN P

RINT LFS;iI»I-3

GB 470 PRINT A$;lNEXT JiPRINT

(SPACEJSPSf
HA 480 NEXT It PRINT)PRINT"[UP]

[5 RIGHT)"uLS= "
[27 SPACES]"

DP 490 FOR 1=1 TO 25 STEP 3:GE

T*3,A5,B5iIF AS-SPS THE

N I=25:NEXT:CLOSE 3:GOT

O 2 20

BA 500 AS=A5+BSiA"DEC(A?):MIDS

(LS,I.2)=A5!lF K25 THE

N GOSUS 320:A(I/3}-AiGE

T#3,AS

XB

CA

MC

530

540

550

AR 510 NEXT I.IF A<>CK THEN GO

SUB,950 I PRINTiPRINT"

() ERRORt REENTER LI

NE "iF»liGOTO 360

DX 520 PRINT BESiB"BS+AD-SAiFO

R 1=0 TO 7iPOKE B+I,A(I

)t NEXT I

P=0:AD"AD+8iIF AD<=-EA T

HEN 360

CLOSE 3tPRINT"(DOWN)

[BLU]" END OF ENTRY **
(BLKj[2 DOWN]"lGOTO 650

PRINT BE$;"[CLR)JDOWN)
[RVS) DISPLAY DATA ":GO

SUB 2501IF AS=NL$ THEN

[SPACE]220

JF 560 BANK 0iPRINT'(DOWN)

[BLU)PRESS: [RVS!SPACE

[OFF] TO PAUSE, ERVSjRE

TURNtOFF} TO BREAK^43

[DOWN)"

PRINT HEXS(AD) + ":";.-GOS

UB 310:B=BS+AD-SA

FOR I=B TO B+7!A=PEEK(I

JiPRINT RIGHTS(HEX?(A),

2);SPS;:GOSUB 320:NEXT

[SPACE]I
PRIKT"[RVS]";RIGHT5(HEX

S(CK),2)

F=1:AD=AD+8;IF AD>EA TH

EN PRINT"{BLU)** END OF

DATA **"iGOTO 220

GET AStIF A$=RTS THEN P

RINT BES:GOTO 220

IF AS*SP5 THEN F=F+1:PR

INT BE5;
ON F GOTO 57Q,G10,570

PRINT BE? " f DOWNHRVS J L
OAD DATA 1':OP=1:GOTO 66

0

PRINT BE?"fDOWN}[RVS] S

AVE FILE ":OP*0

F=0:FS=NLS:INPUT"FILENA

MEE4|";F$;IF FS-NL? THE

N 220

PRINT"[DOWN][HLK][RVS]T

(OFF]APE OR [RVSlDtOFF}

ISK: £43";

GETKEY AS:IF AS=>"T" THE

N 850:ELSE IF A5<>"D" T

HEN 6B0

PRINT"DISK(DOWN]":IF OP

THEN 760

DOPEN#l,(FS+",P"),WiIF

[SPACEjDS THEN AS=.D5 iGO

TO 74fl

BANK 0:POKE BS-2,FNLB(S

AjiPOKE BS-1,FNH8(SA):P

RINT"SAVING ";FS:PRINT

FOR A=BS-2 TO BS+EA-SA:

PRINT*l,CHRS(PEEK(Aj);:

IF ST THEN AS="DISK WRI

TE ERROR":GOTO 750

NEXT AiCLOSE liPRINT"

(BLUj** SAVE COMPLETED

(SPACE)WITHOUT ERRORS •

•":GOTO 220

RA 740 IF DS=63 THEN BEGINiCLO

SE 1:INPUT"!BLK)REPLACE

EXISTING FILE [Y/n]|43
";A?:IF A5="Y" THEN SCR

ATCH{F$):PRINTiGOTO 700

:ELSE PRINT"[BLK}"iGOTO

660iBEND

GA 750 CLOSE liCOSUB 950:PRINT

"(BLKjlBVSj ERROR DURIN

G SAVE: E43":PRINT A$iG

OTO 220

FD 760 DOPENI1,(FS+".P")tIF DS

THEN AS=DSS:F=4iCL0SE

(SPACE)l:GOTO 790

XA

DJ

XB

GR

EB

OK

XS

RP

BP

DM

RF

SQ

SP

EH

JH

MC

GC

570

580

590

600

610

620

630

640

650

66B

670

68B

690

70E

71B

720

730
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)OR(AO)49151 AND 1\0(53 
248)THEN GOSUBIOB0 , F-0 
: RETURN 

HC 1050 GOSUBI060 , PRlNT"IRVS) 
{SPACE}INVALID ADDRESS 

{DOWNliBLK)".F-l.RETU 
RN 

AR 1060 POKE SO+S . 31.POKE SO+6 
.208.POKE SD.24D.POKE 
(SPACElsD+l , 4.POKE SD+ 
4 , 33 

DX 1070 FOR S-l TO IDO : NEXTt GO 
TOI090 

fF 1080 POKE SD+S,B.fOKE SD+6, 
240 1fOKE SO,0.POKE SO+ 
l,901POKE SO+4, 17 

AC 1090 FOR S_l TO 100.NEXT. PO 
KE SO+4,0:POKE sO , alPo 
KE SD+l,0:RETURN 

IO~pJAVE FILE"RT$:TAB{l 
)~{RVS}C{Of.FJATALOG Dl 
SK MRT$:TAB(13l"{RVS)O 
(OFF}Ul~{DOWN){BLK)· 

AP 2~ GSTKEY A$tA.INSTR("EDL5 
CO·,A$) ,ON 1\ GOTO J413,S 
513 , 6413 , 65e . 9.3e,9401005U 
B 95'hGOTO 2413 

ax 250 PRIN'l'"START,ING AT" : lGOS 
UB 260 :IF(AD<>elOR(A$-N 
L$)THEN R~TURN I ELSE 2513 

SO 2613 AS- NL$ , INPUT A$lIF DEN( 
, A$)- 4 'l'HEN AD-OEC(M) 

-..PP 27.0 ~"'" THEN BEorNI IF A 
~)NLj) THEN 3001ELSE RE 

'!'~Rli':H~ND 
MA 2813 IF AO<SA OR A.D>EA TUEN 

ISPAcej300 
PH 29" IF AD>5U AND 1\0<65280 

{SPACE}THEN PRINT DE$: : 
RETURN 

P 2 so 31313 GOSUB 950 : PRINT"!RVSJ I rogram : M LX For Commodore NVALID ADDRESS (OOWN) 

128 J..--~" (BLK'; ,~0~ RETURN 
RD ....ll0) 'CK';;I:l:l.liAiAO) I CK_AO_.Z4 ·eK 

At 1130 TRAP 960 : POKE 4627.128: . (:~~~ IGOTO 330 
DIM NL$.A(7) DO 3213 CK_CK * Z2+ZS * (CK>Z7)+A 

XP lIe Z2-2IZ4-254:Z5-2S5IZ6~2 Nt 330 CK_CK+ZS · (CK)Z5).RETURN 
56:Z7-127,BS-256·PEEK(4 OD 340 PRINT BE$I~{Rvsl ENTER 

FB 120 ;i~!~~;~~~~:"S"CHRS{13 4= !~~A;~!~~\I~~~~~: 25e 
).DL$-CHRS(20)ISPS-CHR$ JA 350 BANK 0 : PRINT: F_DtQPEN 3 
(32) tLFS-CHRS (157) 

KE 130 DEF FNHB(A)-lNT(A/2S6). 
DEP FNLB(A)-A-~'NHB(A) · 2 
56.0EF FNAD(A)_PEEK(A)+ 
256·P£EK(A+l ) 

JB 140 KEY l,"A".KEY 3,"B~IKEY 
, 5 . MC·:KEY 7'"D~~lS 
:IF RGR(0) _S THE S 

FJ 151'1 PRINT"(CLR1"CIIRS(l42 IC 
HRS(B) ICOLOR 0 . 15.COLOR 

4,151COLOR 6 ,15 

-
GO 160 PRINT TAB(12)"IREDI 

(RVS}!2 SPACES}i9 @J 
12 SPACES)MRTS:TAB(12)" 
(Rvsl(2 SPACES I (OPF) 
(awl 128 MLX (REO) 
{RVS)(2 SPACES)"RTS:TA8 
(12)M(RVS}113 SPACES) 
IBLU) " 

FE 170 PRINT"{2 DOWN] 
13 SPACES}COMP UTEL 's MA 
CHINE LANGUAGE EDITOR 
12 DOWN}" 

OK 180 PRINT"{BLK}STARTING ADO 
REssI4~M;:GOSUB 260.I f 
(SPACE}AO THEN SA_AO . EL 
SE 180 

FH 190 PRINT~laLK}12 SPACES)EN 
DING ADORESs84~"; . GOSUB 

260.IF AD THEN EA-ADIE 
LSE 190 

MF 2no PRINT"{OOWN} {ULK)CLEAR 
IS~ACEJWORKSPACE [yIN)? 
~4~-.OETKEY AS:Ip A$()K 
Y" TIIEN 220 

Qt! 211'1 PRINT" (DOWN) (aLU}wORKIN 
G ..... ; ,BANK 0:FOR A- BS 
ISPAcs)TO BS+(EA-SA)+7 , 
POKE A.0 , NEXT A:PRINTMO 
ONE" 

DC 220 PRINT TAB(lO)~{DO~) 
I BLK II RVS 1 MLX COMMANO 
ISPACE)MENU g4~{DOWN}H: 
PRINT TAB(13)"{RVS)E 
{oFplNTER DATA~RTS:TAD( 
lJ)"IRVS}oloFPJISPt.AY 0 
ATA-RT$:TAB(lJ )"{RVS)L 
(OfFloAD FILE" 

liB 230 PRINT TAB(1J)~IRVS)S 

92 COMPUTErs Galllnll Augusll986 

BR 360 

0; 370 

PS 381'1 

RC 390 

AC 400 

OB 410 IF AS"" - " TIIEN A~" "F- I G 

G~ 4~~ A;~~$ AND ~ AN 
D (\3-1) OR F) ~~RIN 
T B$;IJ-2,NEXT,!-24.00T 
o 480 

RO 430 IF AS-"htOMEP THEN PRI 
NT ~ :P-2.~T . I-24.NEX 
T . F-0 : GOTO 36e1 

XB 440 IF (AS-- {RIGHT)", AND F 
THEN PRINT BS+LPS; ' OOT 

o 410 
JP 450 IF ASoLf'S AND ASoOLS 

{SPACEJOR {(I.e, AND (J 
- 1) THEN GOSUB 95a 1G01 
o 390 

PS 461'1 A$-L~~.SPS+LFSIPkINT BS 
+LFS: IJ-2-JIIF J THEN P 
RIN'JI OFS, 1.J.-1-3 

GB 470 PRINT A~'INEXT J , PRINT 
ISPACE ISP$I 

HA 480 !ltXT IIPRINTIPRIN1-{UP} 
Is RIGHTI";ILS-" 
( 27 SPACES)-

OP 49e1 FOR 1_.1 1'0 25 STEP 31GE 
T'3.A$.B$ . ~F AS_SP$ THE 
N I-25,NEXT,CLOSE 3 :GOT 
o 220 

SA 500 AS-A$+aS , A-OEC{A$). MIDS 
(LS,I , 2)-A$.IF ~(25 THE 
N GOSUB 320 . A{I/3)-AIGE 
T'3 , AS ~ 

AR 510 NEXT lliP AOCK THEN 00 

~
a...9~0'PRINT t PRINT­

{RVS} ERROR. REENTER L1 
NE M1P_ltGOTO 36e1 

OX 520 PRINT BE$:B-BStAD-SA.FO 
R 1-0 TO 7 . POKE B+I,A(I 
) ,NEXT I 

XB 530 F-0IAO-AD+B IIF AD(-EA T 
H&N 360 

CA 540 CLOSE 3I PRINT" {OOWN} 
(BLU)·· END OF ENTRY .~ 
{BLK1I2 OOWNJ",GOTO 650 

MC 551'1 PRINT BEs; - ICLRJ(ooWN} 
IRVS} OISPlAY OATA ".GO 
SUB 250111" A$-NL$ THEN 
{SPAC!}220 

JP 560 BANK eI,PRINTM{OOWN} 
{BLU}PRESS; (RVS}SPACE 
{OFF} TO PAUSE, (RVS}RE 
TURN(OF~') TO BREAK843 
( DOWNI" 

XA 570 PRINT HEX$(AD)+-: ";:GOS 
UB 310:BaBS+AO-SA 

OJ 580 FOR, I_n TO B+7 IA"'PE£K(<f: 
)1rRINT IUGIITS(HEX$(A)( 
2);SP$:IGOSUn 32e1 , NEXT 
(SPACEl1 

XB 590 PRINTM{RVS)";RlGHT$(HEX 
.. S{CK),2) 

GR 600 F-1 :AO-AD+8:IF AQ)EI\ TH 
EN PRINT-laLU)" END OF 

DATA ·· " ,GOTO 220 
EB 6~0 GET ASIIF AS-RT$ THEN ~ 

RINT OE$:GOTO 220 
OK 620 IF AS-SPS THEN P-F+11PR 

IN't' nE$ / 
XS 630 ON F GOTO 570,610,570 
RF 640 PRlNT Be~"!DOwNJ(RVSJ t 

OAD DATA - , Of-1 :GOTO 66 

• SP 65e1 PRINT DE$" (DOWNj{RVS) S 
AVE FILE" :01""0 

OM 660 F-0,FS-NL$:INPUT"FIL£NA 
ME841": 1"$; IF FS-NLS TUE 
N 220 

RF 670 PRINT"IOOWN) ISLKI IRVslT 
IOFFIAP£ OR IRVS!D{ OFF} 
ISK: ~4S~ r 

sa 680 GETKEY AS:IF A$o"T" THE 
N 8S01£LSE IF A$o"D- l' 
liEN 680 

SP 690 PRIN'l' "OISK (OOWN 1" ,I~ 01" 
THEN 760 

Ell 700 DOPEN'l,(F$+-,P") . WIIF 
ISPAc}O; )DS THeN A$-D$ , OQ 
TO 7~Q 

JII 710 BANK 0,POKE BS-2,pNCS(S 
1. ).POKE BS-l.FNHS{SA):P 
RIN't'"SAVING ";FS:PRINT 

Me 720 FOR A_BS _2 TO BS+EA- SA: 
PRINT'l,CHRS(PEEK(A»);1 
IF ST nlEN A$_"DISK WRt 
TE ERROR" :GOTO 750 

GC 730 NEXT A.CLOSe 1.PRINT M 
t~LU)·· SAVE OO M~LETEO 
ISPACE)WITIIOUT BRRORS • 
· ",OOTO 220 

RA 740 IF OS-63 THEN BEGINtCbO 
SE lIINPUTKIB~ } REPLAC£ 

E)(lSTING PI"E [Y/N )84l! 
";A$IIF 1.S-"Y~ THEN SCR 
ATCH(PS)IPRINT.QOTO 700 
.£LSE PRINT-{BtK!-.GOTO 
6601BENO 

GA 750 CLOSE 1,GOSUB 950,PRINT 
"{BLKJIRVS} ERROR DURIN 
G SAVE. B4~M:PRINT A~ . G 
OTO 220 

PO 760 OOPBNI1.{FS+" , P"),IF os 
THEN AS-OSS.p-4:CLQSE 

{SPACE)l . GOTO 790 



PX 770

KB 780

RQ 790

ER 800

OJ 810

DP 820

EB 830

FP 840

KS 850

GET#1, AS,BS:CLOSE 1:AD=

ASC(AS)+2S6*ASC(BS):IF
(SPACE)ADOSA THEN
GOTO 790

PRINT' LOADING ";F$

F=l:

:PRIN

T.BLOAD(FS),B0,P(BS)iAD

=SA+FNAD(174)-BS-1

•(AD<EA)-3'(AD>EA)

IF F THEN 800:ELSE

iF» -2

PRIN

T"(BLU}** LOAD COMPLETE

D WITHOUT ERRORS **"s

TO 220

GOSUB

{RVS)

i % 4 3 "

20,830

PRINT'

950:PRINT"1BLK;

ERROR DURING

:0N F GOSUB

,840:GOTO220

GO

LOAD

810 .8

INCORRECT STARTIN

G ADDRESS (":HEXS(AD;

)"iRETURN

PRINT"LOAD ENDED AT '

EXS(AD):RETURN

PRINT"TRUNCATED AT

7 "

;H

ENDI

HG ADDRESS ("HEX?(BA)
"tRETURN

PRINT"

ETURN

PRINT"

DISK ERROR "

")

;A$iR

TAPE"tAD»POINTER(

Address Cataloger
See instructions

before tyvins in

pccnoc
ELi i_*nk

Before typing in

refer to

in article on page

TYPING . . .

programs, please

"How To Tvdc In

COMPUTED GAZETTE Programs,"

which appears before the Program

Listings.

030]:FF

0809:31

0811:20

0B19:0A

0821:BD

0B29:FF

0831:4B

0B39:E7

0B41;7O

0349:0E

0B51:20

0859:S5

0861:A9

0869:39

0871:20

0879:20

0889:IF

0891:43

0899:21

08A1:40

0BA9:08

08B1:17

0BB9:F0

08CI:DS

08C9:9D

08D1108

08D9:A9

03E1:03

08E9:F0

08F1:8S

0BF9:A0

0901:A0

0909:F7

0911:1C

FF 0A

00 00

92 0D

AA BD

2E 08

4C 14

0A 3D

0B 5E

OF A9

A9 00

C5 10

04 20

FF 85

F0 01

93 08

F0 FF

0A 20

4F. 4F

00 A9

D0 BD

14 A9

B0 17

20 D5

05 20

0A 60

C0 02

A2 05

B8 A0

85 0C

0C C9

0C A9

09 20

00 B4

C9 0D

C9 20

00 9E 32 30

00 A9 36 85

20 BB 12 A5

2D 0B 8D 28

8D 29 08 20

08 A3 0B CF

08 4A 08 0U

0D 20 C5 10

00 85 04 4C

2C A9 01 85

20 FA 0D A9

8E 0E 20 1A

FB 20 25 0E

60 F.0 E6 D0

A2 OB A0 10

A9 89 A0 03

D5 0A E6 FB

20 41) 41 54

0F 8D 20 130

86 02 A9 93

00 35 8B 20

A9 00 A2 70

FF A5 0C C9

05 0A F0 03

A3 05 BD FF

CA 10 F7 20

A0 00 20 F0

09 20 FB 0A

20 E4 FF C9

54 D0 F5 A9

00 85 SB A9

FB 0A 20 97

F7 20 E4 FF

F0 27 C9 14

90 fclD C9 5B

36

01

8B

08

FF

09

0B

20

8E

39

01

0E

A5

CC

IS

20

60

43

3D

4C

C4

A0

01

20

09

93

FF

A9

44

01

A6

09

A4

F0

B0

57

A6

E3

76

32

IF

35

29

F4

E5

23

47

4D

0E

89

B4

6F

B7

04

0B

B2

6B

73

02

12

9D

F9

9B

40

D9

A6

51

69

AC

B3

AE

XX 860

FG B70

AB 880

CP 890

GQ 900

JD 910

0919:E9

0921 il3

0929:3C

0931:D1

0939:20

0941:F0

0949iA0

0951:A2

0959:20

0961:68

0969:20

0971:20

0979:0A

0931:AB

0989:1B

0991iBD

0999:A9

09A1:A8

09A9:54

09B1:4E

09B9:28

09C1:52

09C9:0D

09D1:BS
09D9:C4

09E1:A4

09E9:85

09F110C

09F9:F0

0A01:3A

0A09:20

0A11:A2

0A19:20

0A21:20

0A29:40

0A31:02

0A39:FF

0A41:01

0A49:40

0A51:1F

0A59:A0

OA61:0A

0A69iFF

0A71:FF

0A79:FF

0A81:FF

0A89l85

0A91:BA

0A99:F9

0AA1:4C

0AA9:20

0AB1:20

0AB9:0A

FS) :BANK 1:A

L=PEEK(AD+1)

+2)

BANK 15:SYS

.0,

1,0

lsSYS

=PEEK(AD):A

:AH "PEEK(AD

DEC(" FP68")

DECCFFSA")

:SYS DEC(

L,AH:SYS

"FFBD ")

DECCFF90")

SiIP OP THEN 890

PRINTiA=SAjB»EA+1

920:SYS

PRINT"

1,

\, A

12

I GOSUB

DEC("E919B}

SAVING FS

3:

A=BS:B=BS+(EA-SA)+1 r GOS

UB 920

PRINT"

E SAVE

TO

SYS

220

:SYS DEC{

(DOWN}

"EA19

[BLU)

COMPLETED

DEC("E99A")

F PEEK(2816)-5

UB 950 : PRINT

' ) !
** TAP

**" GO

:PRINT 11

THEN GOS

"I DOWN)

(BLKJIRVSJ FILE

ND ":GOTO

PRINT"

220

LOADING .

niAD=FNAD(2817)

SA

SE

THEN F

AD=

NOT POU

iDOWN]

:IF AD"

=1tGOTO B00iEL

FNAD(2819)-ltF—2
•(AD<EA)-3*(AD>EA)

A-BS i B

99

20

03

38

46

3C

09

08

05

IB

BD

BA

A9

A6

69

FF

A3

60

45

41

54

20

0D

8B

0B

03

03

C9

03

A6

43

08

BD

C6

14

20

20

60

14

20

00

A9

A2

20

20

05

F8

0A

C9

93

43

C3

48

C6

40

4C

10

0A

98

20

20

0A

69

FF

FF

0F

0C

03

IB

A0

AF

52

4D

29

28

0D

20

EB

A9

A9

01

20

A6

0A

A8

FF

FF

68

C3

CC

A9

A9

40

20

08

02

05

CF

FS

20

20

00

0A

0A

FF

A9

=BS+(EA-SA)+1:

02

14

03

ED

20

48

BD

BA

A9

06

A9

20

20

20

A2

60

09

9D

20

45

41

44

00

C4

20

70

02

F0

D5

A6

20

20

20

20

C9

FF

FF

0D

93

14

BA

20

30

0A

FF

F0

CF

CF

F0

AD

4C

20

37

C8

20

09

CO

43

A9

FF

FF

0F

A2

0F

CO

C3

BA

C3

38

20

00

46

3A

50

29

49

OB

60

B5

20

05

0A

A5

43

BA

C0

CF

0D

A9

20

2C

20

A9

FF

[3D

C6

D0

85

29

FF

FF

06

8D

7A

CC

85

C0

97

C0

00

0A

02

A9

20

20

C0

A8

FF

FF

FF

A0

60

FB

IF

49

20

45

49

30

B0

10

02

D8

20

60

90

0A

FF

FF

FF

D0

OF

43

A9

40

02

A2

FF

FF

38

F8

20

A6

C9

20

02

0A

FF

01

0C

09

00

F0

A5

A2

0F

CO

C3

A0

A2

20

A9

A5

02

98

0A

45

4C

00

20

53

A9

26

A6

A9

FF

05

53

F0

A9

A9

A2

48

F4

20

0A

20

14

A2

CE

20

20

30

20

CF

F8

A6

40

DO

A9

4C

68

F0

8C

F0

5C

8B

CD

A8

FF

FF

02

08

05

01

F7

30

43

68

4E

45

IC

4F

4B

01

20

02

17

AS

0A

30

39

or

00

0F

20

A9

C3

A9

4C

A9

08

AO

C0

CF

CF

CF

FF

20

F0

14

FB

02

DS

20

jQS

Dl

0C

10

73

49

DA

3B

68

19

96

FD

8F

51

2E

51

48

7B

45

B8

A7

55

AE

A6

49

C2

El

DE

63

4F

A5

E5

B3

09

28

-IB

54

BA

B8

C4

E8

36

D6

AE

46

AF

6E

4C

Efl

71

EE

F5

9D

AE

XB 920

CP 930

MM 940

JE 950

AF 960

MK 970

KJ 980

DC 990

0AC1:CD

0AC9:A9

0AD1:A6

0AD9:18

0AE1:20

0AE9:60

0 AF1:2 G

0AF9:92

0B01:C8

0B09:4C

0B11:01

0B19:85

0B21:B5

0B29:85

0B31:03

0B39:FF

0B41:D1

0B49:B1

0B51:A5

0B59:EF

0B61:D0

0B69:D0

0B71:1A

0B79:A5

0B81;A5

0B39:20

0B91:10

0B99:0B

0BA1:E5

0BA9:85

0 BIU : 60

0BB9:85

0BC1:D1

0BC9:F0

0BD1:C0

0BD9:F0

0BE1:4C

0BE9:85

0BF1:20

0BF9:01

0C01iA9

OC09ilB

0C11:0B

0C19:0C

0C21:BF

0C29:E6

0C31:20

0C39;F0

0C41i49

0C49:8A

0C5118D

0C59:BD

0C61:0D

UB

IF

90

920 i SYS DECf

ST>0 THEN

"E9PB"

800:ELSE

POKE193,FNLB(A)

,FNHB(A):

B):

URN

7

IPOKE194

POKE 174.

POKE 175,

FNLBl

FNilB(B):RET

CATALOG:PRINT"{DOWN)
[BLU]*
OR

OTO

* PRESS ANY

MENU **":

2 20

PRINT

i'ii

BES

";RTS;

GETKEY

"[RVSJ

KEY

AS

QUIT

"ARE YOU

(SPACE}[Y/N]7":

Sil

LSE

F AS"

PRINT

5: END

SOUND

IF

"Y"

F

:G

SURE

GETKEY

THEN

"[CLR(

1,500,

ER=14

N RESUME

IF ER=14

N RESUME

IF

F=

IF

SE

OR

BD

36

A6

20

FB

12

41

00

Bl

01

B0

8B

02

05

85

C8

05

02

F7

A9

C4

AC

20

03

02

66

A2

E0

F0

BD

10

C2

OF

19

FF

F5

C6
3A

Cl

60

S3

C9

E8

20

D0

F0

49

0D

0C

4B

A5

5B

A9

ER-

AND

300

AND

10:

220

":BANK

RETURN

A

jE

1

EL=260 THE

EL=500 THE

NEXT

4 AND

4iAS=DSS:

ER= 30

PRINT

IN

20

85

A6

F0

0A

IC

4E

85

05

OB

01

AA

A9

18

06

C0

F0

85

91

01

C6

60

60

85

85

13

E5

E5

IF

A5

A5

20

60

20

F0

C9

0B

A2

12

85

20

01

86

El

F3

IC

0C

20

20

20

28

0D

01

EL=780

RESUME

THEN

800

THEN RESUME:

ERRS(ER);

LINE"!

46

01

2A

FF

20

50

59

05

F0

60

60

EE

17

69

69

25

F5

F7

05

85

8D

A6

10

C2

BD

20

4C

F0

20

03

02

A6

A2

60

Fl

AD

A6

4C

A5

28

Cl

F0

8F

FF

60

20

20

ai

El

60

0A

BD

A0

0A

60

A2

A9

E4

52

20

84

06

20

S6

20

35

ca

00

F0

B0

Bl

88

SB

F0

FB

A5

EB

A5

92

CA

25

60

85

85

13

FF

10

Bl

F0

F7

A0

8B

A2

12

01

A2

F0

20

81

25

10

FF

10

AA

3B

00

EL

20

24

18

EA

FF

45
An

06

20

C4

8D

no

03

85

ar.

IF

17

05

CO

EB

04

E0

02

20

03

0B

0D

A6

10

BE

Cl

A6

K8

AO

02

Fl

60
12

C9

93

A5

60

00

05

4D

10

0E

A6

DO

A9

BD

14

A2

46

30

AO

A0

FO

S3

45

A0

40

0B

A9

A9

A5

02

03

Bl

AO

91

FF

E4

A5

E5

85

60

85

4C

20

FB

A5

E8

A5

FB

E0

C8

C9

86

A9

A9

03

A0

8B

20

20

EB

08

A6

E0

FB

EC

00

3A

BD

04

EL

" ERR

OA

3A

UE

0A

FB

S3

59

FF

14

E0

00

70

02

A5

A0

02

C7

02

DO

8D

SB

F0

Cl

10

BE

81

C4

E0

02

20

03

4C

E6

88

AO

F7

00

04

D0

12

FS

C4

49

E4

E0

FB

E6

20

60

85

14

5C

20

a

FB

2F

IF

64

4D

DC

D7

D5

DC

F7

B7

21

A6

E2

3E

55

E9

AF

D2

Al

31

A9

AB

98

7A

88

69

D5

5D

EF

52

29

07

C5

4F

4E

30

OF

7F

92

Fl)

DE

51

CD

E0

0C

39

5C

A0

6F

14

2E

47
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PX '" OETI1 , A$ . B$ICLOSE 1,AO" F$) : BANK 1 , A-PEEK(AD) : /\ US 920.SYS DEC(-E9FS-): 
ASC{A$)+256 *ASC (a$j ,IF L-PEEK(AD+l) :AH_PEEK(AD IF ST~ '" THEN 8 1'11'1: ELSE '7. 
I SPACEIAD (~SA THEN F- l: +2l " GOTO 79. XX 861'1 'ANK 15 , SYS DEC ( " FF68"J XB 920 POKE19J , FNLD{A) , POKE194 

KB 780 PRINT-LOADING . ; F$' PRIN .0. 1 : SYS OEC ( "FFBA") ,l , ,FNHB(A) , POKE 17 4, FNLB ( 
T . BLOAD(F$) , S0 , P(BS).AD 1 , 0 :SYS DEC("FFBO-J,A,A B) , POKE 175 , FNBB(a).RET 
-SA+PNAD ( 17 4)-BS - l ,F _ _ 2 L,AH . 5YS DEC{-FP90-1 ,ll, URN 
*(AD<EA1-J*(AD>EA) BlIP OF TUEN 891'1 CP 930 CATALOG : PRINT" (OO WN) 

RO 7ge IF F THEN 800 , ELSE PRIN PG 8" PRI NT 1A·SAIB · F~+1IGOSUB (BLU ju PRESS ANY KEY, ~ 
'l'"'SLU]"* LOAD CO~PLETE 920:$YS DEC( "E919") . 3: OR MENU """: GETKE:'{ A$:O 
o WITHOUT ERRORS ··":GO PRINT "SAVING ";F$ 0'1'0 2213 
TO 2213 A8 888 A-SS :S=BS+{EA- SA)+l,GOS MM ... I!RINT SES" (RVS) QUIT 

£R 8013 GOSUS 950,PRINT"(SLKJ US 92{'l :S"iS DEC{"EAIS") : ~4!";RTS;"ARE YOU SURE 
(RVS) ERROR DURING LOAD PRINT" {ooWNI (sLul** TAP (SPACEJ[Y/N)?";GETKEY A , ~4!" : ON F GOSUS 8 10, 8 E SAVE COMPLETED ** ",GO S Ir F AS<>"Y· TH EN 220:E 
20,830,8401G0T0220 TO 220 LSE PRINT"(CLR j ",BANK 1. 

'" 81. PRINT"INCORRECT STARTIN CP 8913 SYS DEC{"E99A"):PRINTII 5 ,END 
G ADDRESS (";HEXS(AD);" F PEEK(2816) _ 5 THEN GOS JE 95. SOUND 1 , 500 , Ie: RETURN 
) .. : RETURN , UB 95e : PR~NT" rDOWN) AF 96. IF ER-14 AND £[;,-2613 TilE 

OP ". PRI NT "LOAD ENDED AT "; H !SLKJIRVS} FILE NOT FDU N RESUME 3013 
EXS( AD) , RETURN NO ":GOTO 220 MK 97. IF ER-14 AND ELKS 00 THE 

E8 ". PRINT"TRUNCATED AT ENOl GO 900 PRINT"LOAOING • • • ( OOWN) N RESUME IIEXT 
HG ADDRESS ("HEXS(EA)") •• AO-FNAO( 2817 ) :H' ADO KJ 98. IF ER"A AND EI.. .. 780 Til EN 
., RETURN SA THEN F-l,GOTO 800,EL ~-4IAS -DSS :RESUME 8130 

FP 84. PRINT "DISK ERROR .. :AS ,R SF AD~FN~D(2819) -I I F.-2 00 99. IF ER-3{'l THEN RESUHE,EL 
ETURN *(AD<eA)-3*(AD)EA) 5E PRINT ERRS(ER):" ERR 

KS 85. PRINT"TAP£" , AD-POINT£R( JD 9113 A-85 , 8 - S5+(£A - 51'.)+I , G05 OR IN LINE·; Et- • 
, 

Address Cataloger e919:E9 99 C6 ., C8 C, 'C " 01 e AC1 ,CD '0 " " .A " " OA PO 
13921 : 13 ,. " 14 " " '9 8C 'C 0AC9 : A9 J6 85 " 6' '4 " 3A " See illstrlletiolls ill article 0 11 page 57 
0929 : )C .3 'C .3 '9 C, eo PO 10 1'11\01 :1\6 A6 A6 2A A' 18 AD "' IF 
0931 : 01 " 10 '0 co '" Fe 5C 73 01\09 , 18 20 , .• FF .. EA "" .A 64 

before typing in. 0939: 21'1 46 .A " " OA AS ,. 49 0l1.E1 : 21'1 '" UA " E4 eF PO FU 4D 
1'194 1 , Fe 3C 98 " A9 ., A2 CD DA 0AE9:60 12 lC " 52 45 53 53 DC 
0949: A.0 09 20 .0 " A9 " " '" 0A.FI:20 41 " 59 20 ,. 45 " 07 

BEFORE TYPING . . . 0951:1'.2 .8 ,. BA FF 20 CD FF 6' 1'11'.1'9: 92 •• es .5 84 86 AD FF 05 
1'1959 :20 1'15 01'. A9 ' F " c3 FF 19 0D01 : C8 81 05 F. " 

,. 
" 14 DC 

Before typing in programs, please 1'1961 : 68 18 69 ., A2 CD Ae ., 96 0 D09,4C • 1 '" 6 • 20 C, ., " F7 
refer to "How To Type In 0969 : 20 • 0 FF .. " A8 A' " eo 0811 ,01 " Dl 6' .6 8l) .. eo B7 

COMPUTE!'s GAZmE Programs," 0971 : 20 BA FF 20 C. FF ,. .5 8F 1l819,85 " AA EE ,. DB .. " 21 

which appears before the Program 1l9791eA A9 OF " C3 FF A9 .1 51 0821 , 85 " A9 17 85 .3 AS ., A6 
1'1981,1'.8 A6 'C 

,. 
BA FF AS F7 " 0829:85 05 18 69 G8 85 " AS E2 

listings, 0 989 : 18 69 .3 A' C3 AD " " 51 011Jl : 03 85 06 69 .0 85 OJ AD JR 
0991:80 " 18 '0 38 6. 98 " 40 0839: F'~' C8 C, 25 F. !>' 81 " 55 
0999 : 11.9 A3 Afj '9 " '" 0A 6' " OMI :01 .5 Fa "5 " 17 AD C7 ,. 
e9Al , AS ,. AF 90 ., " 45 " 45 0849: Sl ., 85 F7 81 05 91 D2 AF 

0801 , 1"1" FF .A .. 9E 32 3D 36 A6 091'.9; 54 45 52 " " " 'C 45 " 0851 : AS F7 91 .5 " C, FF DO D2 

081'19 , 31 D. .. " A9 36 85 " E3 0981 :4E 41 '" 45 ]A 2D " lC A7 0 859 : EF A9 " 85 " " " 80 Al 
0811 : 20 9' 00 " " 12 AS " 76 0989: 28 54 " 41 58 45 " 4F 55 0861,00 C4 C, eo Fa 04 AS " 31 
0B19 : llll. AA DO '0 .8 8D " " 32 1l9C1 : 52 ,. " 44 29 49 53 " AE 1'1869, Oil AC 6' A6 '" E. ES F. A9 
0821,80 " " eo '9 .8 ,. FF IF 09c9:eo ' 0 00 Oil '9 3. A9 " A6 0871 : 1A ,. 6' " ," ., 85 Cl AD 
0829,Ft' 'G 14 " A3 " CF '9 35 0901 : 85 8. ,. C. " " '6 " 49 0879: AS 03 as C, " ,. 60 10 98 
0831,48 OA 3D .8 " .8 AD DU " 0909 , C4 " " " 68 " A6 ., C, 0D8 1 :1\5 " 85 '0 AS 03 85 " 7A 
0839, £7 .. 5E .0 2D C5 " 20 F' 1l9E1 :A4 03 A9 " 85 D2 A9 17 El 1'1889:21'1 66 13 2D 92 ,. 4C 81 'A 
0841.70 .F .. ., 85 '4 4C " ES e9E9:85 OJ A9 " ,. DB FF AS DE OD91 :10 A' " 'C CA '0 2D C4 69 
0849:0E A9 D' 'C A9 01 85 39 23 09F'1 ,0C C9 01 Fa 05 ,. 05 BA 68 0899:08 " E5 " 25 A' F0 " 05 
0851:20 C5 " 'A FA .0 A9 .1 " e9F'9 ,F0 03 " 05 DA " 53 30 4F 081'.1 :E5 Fe IF " 60 " AS " 50 
0859:85 ., " " DE " lA 8E 4D 01'.01 :31'. A' A6 A6 AS 9D FO 39 AS 1l8M , 85 BO AS .3 85 " E8 " EF 
1'186 1 :1'.9 n' 85 Fe " 25 "' AS "' 131'.09 , 20 43 0A " 43 DA A9 " " 01381 : 61'1 1. AS 02 85 CI AS 03 52 
0869,39 Fe " 6' EO E' DO CC 89 01'.11:1'.2 .8 A8 " OA FF A9 00 DB eB139,85 C, ,. A' 13 A6 Fa 4C '9 
087l:20 93 .8 A2 " AO I. 18 D4 eA19,2e Bo FF ,. co FF A2 .F 09 0BCllDl .F " A2 FF " E. " .7 
1'1679:20 eo FF ,\9 89 Aa .8 ,. 6F 01'.21 :20 C, FF ,. CF FF 48 ,. " 00c9: F0 19 ,. 6. " AJJ C8 88 C5 
0881:FO • A , . 05 .A " F0 GO B7 01'.29:40 14 68 C9 OD 00 F' A9 48 0801 :ce t'~' ,', ,'1 Bl " C9 AB 'F 
1'1889 , 11" " 4>' " 40 41 " 43 D4 0A) 1,e2 " C3 ~'~. A9 OF " C3 54 0009: ~'0 F5 C9 AD F. Fl 86 F7 4E 
0891 :48 •• A9 OF eo 2D 0' '0 08 eA39:F'F' ,. CC FF " 43 OA A9 " 081;;1 :4C C, DB A6 F7 60 A9 BO 3D 
0699 ;21 DO 8D 86 ., A9 93 ' C " eA41 :01 6. A9 00 'C A9 " 4C 88 e8E9,85 ]A A' 'C A0 12 A9 04 OF 
0811.1 : 41'1 14 A9 " 85 8B 2D C4 68 1'11'.49,41'1 14 A9 9] " " 14 A9 C, esf'! : 21'1 Cl 12 AS 8B C9 03 DO 7F 
e8A9 :08 " 17 A9 .. A' " AD 73 1'111.51 :11" " 40 14 A9 " A' .8 E8 e 8F'9 : I'll " 85 " A' 93 AD 12 92 
0881 : 17 " 05 1'1' AS OC C9 01 " OA59 : M DO 2D 0A FF A2 CE AD 36 {lC01.A9 OJ 2D Cl " AS 88 FO ~'D 

eB89 I F'0 05 " 05 0A ~'Il 1"1) " 12 IlA61 :IlA A9 .8 " .0 FF 2D C, D' eC09,18 C9 01 FO " 60 " C, DE 
OBCI:DS .A 60 A2 05 80 F'F .9 90 eIl69,F'F' A2 " " C6 FF " CF AE eC11:08 " A' 8F A' •• " 49 51 
08C9:9D C, " CA 10 F7 ,. 93 F9 eA7l : F'I' 2D 05 .A D0 38 ,. CF '6 eC19:ec " El FF Fe .5 " £4 CO 
eSOI : 138 A2 .5 AD O. ,. F0 FF 9' eA 79 :IT ,. CP FF 85 F8 " CF Ai' OC21 : 81" D0 F3 " ,. 4D .8 E0 £0 
0809:1'.9 " AD '9 " FO DA A9 ,. OAB1 :FF 05 Fe F. '9 " CF FF " 0 C29 , 1;;6 Fe IC ,. 8l ,. A6 Fa DC 
e8El ,0 8 85 OC ,. " FF C9 44 09 01189 , 85 F8 " CF FF A6 F8 " 4C IlC)1 : 20 49 ' C " 25 . , E • E6 39 
08E9 : FO 'C C9 54 OD F5 A9 01 '" eA91 : 8A 0A " CF FF C9 A6 PO " OC39 , F'0 00 ,. 81 10 A6 F0 " 5C 
08F't : 85 .C A9 " 85 8B A9 A6 51 OA99:F9 C9 ., PO D6 " 4' 14 71 0C41 : 49 DC ,. El FF D0 EC " A. 
08<'9 ,AI"I .9 " F0 8A " 97 .9 69 OM1 :4C 93 .A AD 8D " DO F0 " OC49:8A 48 " " 10 A9 8. 85 6F 
0901 : AO •• " F7 ,. " H M AC OAA9 : 21'1 43 0A 'C 7A 0A A9 ., F5 eCst : SO AS " 0A AA DO 3A 14 14 
091'19 : F7 C9 00 F. 27 C9 14 ,'. B3 0ABI : 20 C3 F>' 20 CC FF ' C 05 90 eC59,80 50 00 00 3. " 80 5c 'E 
0911 : 1c C9 " 9. ED c9 5. O. AE 131'.139:131'. " A9 37 85 " 6' 20 AE e C6 1 100 A9 01 AO " '" 04 ,. 41 
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0CG9:BA

0C71:C9

0C79:A5

0C81:19

0C89lD0

0C91:E8

0C99i4C

0CA1-32

0CA9:C9

BCBlsSS

0CB9:F9

0CC1:20

0CC9:43

0CD1:C9

0CD9i91

0CE1:84

0CE9:0D

0CF1:E6

0CF9:20

0D01:0C

0D09iA0

0D11:ED

0D19:02

0D21:0D

0029:32

0D31iF8

0D39:FF

BD41:48

0 D49 t C4

0D51:02

0D59iEE

0D61:01

0D69:00

0D71ill

0079:05

0D61:65

0DB9:B5

0D91i60

0D99:20

0DA1:FB

0DA9:8A

0DB1iA9

0DB9:85

0DC1:20

0DC9:60

0DDlt91

0DD91AD

0DE1102

0DE9:D0

0DF1:B1

0OF9IEA

0E01:B1

0E09:0E

SEH ill

0E19i60

0E21103

0E29I60

0E31I0E

0E39:3F

0E41:BD

0E49:BD

0E51:F0

0E59:F4

0E61:15

0E69:D1

0E71tE8

0E79i8a

0E81:81

0E89:71

0E91:FF

0E99iFB

0EA1:07

0EA9.F0

0EBli3F

0EB9I01

0EC1104

0EC9i00

0EDli91

0ED9:8D

0EE1:0E

0EE9:4C

0EF1:09

0EF9:A5

0F01:85

FF

FF

3A

69

FA

20

22

38

FF

F7

F0

5A

0A

0A

0C

0E

A5

8C

5A

Bl

F0

Bl

09

A5

A9

20

20

CB

F7

C9

BD

00

BD

85

91

02

03

A9

40

A9

02

0D

02

CA

20

02

A0

60

0C

FC

A9

FC

A9

85

A9

4C

10

as

84

34

A4

1C

84

BD

02

E0

10

10

70

20

C9

F0

15

09

20

F0

AS

FC

E3

20

95

85

FF

FF

20

A5

C9

43

A9

5A

0D

E5

D0

20

D5

0D

C6

90

A3

85

8D

C8

0D

02

E7

02

40

28

C3

43

CC

84

00

A0

FF

A6

96

06

02

85

EB

BE

14

14

78

8D

A9

0D

60

88

81

A5

A9

49

00

09

01

FC

34

68

A0

BE

61

03

BE

BD

BE

34

D0

E6

B3

FF

89

FA

2D

Fl

E8

80

DA

04

85

8A

0E

FF

0E

FF

C9

A5

C0

28

38

AA

01

0D

C9

BD

0F

46

C9

85

F7

06

B9

F7

18

C4

10

C9

aa

29

20

C9

20

0A

FF

8C

03

F0

FF

FB

11

R0

C8

02

E8

20

A9

85

A9

15

17

CA

10

C0

91

FE

14

a0

85

80

85

AD

85

0D

09

AA

E8

C9

A6

34

C8

03

DD

D0

A6

11

A9

0D

D0

A2

E0

A0

0F

E0

FE

0A

BD

FF

C6

4C

0A

FF

FF

C9

90

20

85

C9

FC

85

EB

0A

FE

FT

D0

20

B3

68

65

8C

01

AD

C8

3F

40

02

40

A9

68

88

68

F2

60

20

85

00

10

A5

E0

40

00

FA

E3

03

85

E0

A0

FF

02

F0

35

91

FE

91

FE

97

02

A6

86

B9

E4

A0

8D

03

EB

C9

F0

B2

62

21

C7

20

06

00

14

00

4C

0B

Bl

AA

39

A9

FF

03

90

0A

A2

02

10

43

3A

FD

D0

F7

20

C6

D0

F0

F9

40

0E

A8

8C

D0

CA

F0

C4

C9

14

F0

14

01

AA

E6

AB

84

A9

60

05

Bl

F7

03

14

14

B5

A9

8D

5B

03

FF

C7

00

A0

10

FA

FC

85

FC

60

11

A3

FB

62

B4

8F

F0

ca

Dl

E4

A0

ED

60

86

31

A9

E4

A6

DD

D0

91

95

B0

FC

BD

10

01

10

0F

04

AA

01

F0

49

0A

A2

D0

09

D0

5A

F7

11

C9

F0

14

4B

20

B5

0A

4C

EB

8C

IB

4C

0D

88

20

60

F7

60

ac

37

10

BD

05

98

69

D0

A9

FE

S0

14

A9

A2

D0

A3

F9

85

C6

A0

4C

FF

20

AD

85

03

E8

B9

BE

F0

F4

C4

02

8F

F0

A6

A4

FB

4F

00

FF

FF

24

F6

FC

0E

CD

09

38

8D

85

04

E6

A9

(3D

20

16

FF

CA

FF

03

A9

0A

0D

D0

EB

20

C0

4C

B9

40

8D

EB

91

C9

F0

B0

0D

A0

D0

C3

98

ca

Bl

00

85

A2

97

10

18

00

D9

0B

85

8D

03

70

E5

F8

A0

A9

91

FA

00

31

A8

0F

96

FD

85

20

B3

B5

36

ae

8F

D0

F0

F3

62

61

4C

62

B5

F0

E0

10

29

A9

A5

A9

80

10

E4

FE

A9

FF

00

96

9B

F3

07

FF

68

2D

85

2E

3B

IF

Aa

Bl

6F

3A

0D

56

IB

AA

B8

3D

98

69

79
SB

75

2B

3C

A3

66

95

F7

D5

2A

21

F0

AB

A5

C7

8A

0C

B3

24

21

BE

41

33
6B

0A

3F

9F

03

2E

7A

9B

F0

C6

D2

B3

76

7P

3A

1C

5A

D4

DS

ES

30

42

E3

6B

84

BS

A9

B3

25

0B

C4

B4

5D

66

Bl

DA

AA

A3

0F09:11

0F11 :60

0F19:63

0F21:FF

0F29:0F

0F31:F0

0F39i20

0F41t04

0F49:69

0F51 :63

0F59iA9

0F61I0A

0F69:0D

0F71:81

0F79:0F

0F81iC8

0F89IC8

0F91iFC

0F99:FB

0FA1:91

0FA91E4

0FB1:0A

0FB9:97

0FC1105

0FC9:A0

0FD1:A2

0FD9i60

0FE1:00

0FE9iFC

0FF1:65

0FF9:85

1001:D0

1009i20

1011iFD

1019168

1021i4C

1029il4

1031;06

1039I0E

104110F.

1049:0F

1051:0F

1059:10

1061:48

1069i03

1071t69

1079:85

1081:A6

10B9:96

1091:06

1099:02

10A1:65

10A9:85

10B1:A9

10B91A9

10C1102

10C9i93

10Dli21

10D9:02

10E1:00

10E9iBD

10F1:02

10F9:0E

11011A0

1109:F8

1111)41

1119i3A

1121iS2

1129i3A

1131:55

1139:00

1141:45

1149:43

1151:00

1159145

1161:5A

1169:00

1171:45

1179iAD

liai:A0

1189:52

1191 :07

1199:04

11A1:05

11A9107

85

68

00

4C

20

43

63

A9

0A

0D

00

85

A5

10

A9

Bl

4C

60

8B

FC

A6

AA

11

10

91

09

85

85

48

FC

FD

15

E4

68

A9

49

94

04

F7

77

01

25

Bl

A9

E0

C8

03

FB

11

A0

91

02

03

13

00

E6

08

D0

EB

E8

0E

E8

11

91

E8

53

20

53

00

53

0F

53

49

12

3A

49

0B

3A

A0

00

41

00

FC

39

93

FC

68

A9

DA

63

E6

0D

E5

85

A5

F0

FB

FB

20

A0

FC

81

AS

aa

4C

FF

BD

85

0A

05

20

F8

F9

A5

85

Bl

A5

0F

85

01

0C

5F

09

0E

0F

0F

0E

10

70

00

85

CA

20

85

00

05

85

E8

20

4C

03

A9

A2

BD

A5

11

CB

86

02

D0

54

00

■54

0F

45

40

53

54

E0

20

50

B0

20

A0

00

3A

IE

04

06

0D

BD

A5

00

0F

0D

FB

A5

Dfl

FB

FB

05

4C

F0

FA

91

10

0F

FF

30

9A

4C

96

06

C9

D0

AF

B5

A9

FD

FC

FC

FF

4C

FC

85

91

13

10

20

93

12

6C

39

85

F0

02

D0

60

05

Bl

CB

02

E8

40

BA

60

0B

00

0E

02

F0

10

F8

C8

CB

20

11

20

F0

3A

05

3A

59

05

20

3A

06

20

A0

D0

20

00

49

89

0D

97

04

85

A9

A5

4C

FB

05

4C

C9

A5

70

08

0D

FC

07

88

C8

08

0F

AF

11

A0

AD

Fl

0F

F9

00

48

A5

10

C9

IB

4C

FE

LI

93

01

0F

0F

0F

0B

0F

02

10

A5

F0

10

BD

05

10

A5

E0

14

0A

20

8D

BD

11

05

0B

F3

AA

CA

60

4E

A0

4E

04

20

41

00

3A

53

00

20

50

20

AD

06

20

00

05

06

00

11

D0

FE

01

FB

70

C9

A5

70

0A

FB

0F

C6

60

60

88

A9

Bl

Bl

A0

OF

85

FF

F0

6B

CA

30

85

A5

FD

10

07

10

1A

60

9D

03

A6

25

7F

2A

97

50

A9

A5

03

68

A2

97

10

F5

03

14

A6

E6

0F

20

0E

85

03

29

E3

F0

10

50

41

04

41

53

20

44

ID

20

54

0E

20

48

A0

A0

45

00

5C

99

D9

0B

85

03

60

4C

C9

0F

DC

FB

0F

1)0

38

20

FB

20

A0

91

A0

FC

FC

00

8A

05

CB

F7

AA

10

04

FE

FB

65

C9

D0

68

10

A6

in

DB

DC

0F

0F

0F

0B

OF

17

02

69

AA

00

11

07

9a

69

00

FB

02

0E

D0

11

03

F0

BF

ce

08

FA

04

4D

46

4D

50

20

44

90

20

41

30

20

4F

A0

A0

58

IE

04

05

06

IF

FD

20

A9

DA

E5

60

90

18

20

04

E9

63

20

20

00

FC

91

30

C8

F0

48

BD

Bl

A9

60

FA

A9

A5

18

F9

AD

0F

B5

6B

FB

0D

DD

EC

F7

AA

67

IF

8A

85

18

00

60

BD

85

Bl

18

00

D7

EB

D0

20

BD

B5

A0

24

91

BD

A9

A6

4C

45

49

45

4F

20

52

05

20

54

06

20

4E

A0

A3

54

00

AC

E9

01

41

96

6A

F3

63

AA

D7

8D

64

71

B4

32

8D

79

52

61

SB

FD

91

B5

E6

BF

07

41

0F

31

41

43

F4

10

6C

62

9E

70

IE

13

9A

D3

C0

45
A0

0F

B6

D9

E0

B5

55

62

C6

2E

20

ED

Dl

C9

8F

A4

7C

B7

D8

13

4B

93

F9

98

D7

21

8C

5C

25

B6

01

6D

83

32

27

51

92

4F

30

8A

4B

AB

21

94

92

52

11B1:44

11B9:41

11C1I0D

11C9:A3

11D1:A3

11D9:0D

11E1 141

11E9:56

11F1:00

11F9i4F

1201:45

12 09:00

1211:20

1219:41

1221:49

1229:49

1231:FE

1239:21

1241:05

12 49:06

1251:0D

1259:20

1261:54

1269:48

1271:54

1279:45

12B1:4C

12B9:4E

1291:1C

1299:0D

12A1:43

12A9i4C

12B1:4E

12B9:1C

12C1:85

12C9:0B

12D1:C8

12D9:14

12E1:F0

12E9:A2

12F1:CA

12F9:20

1301:B6

1309:C9

1311:8B

1319 1 D0

1321:13

1329:04

1331:4C

13 39:C5

1341:C6

1349:12

1351:A0

13 59:49

1361 :0D

13691E9

13711 BE

1379il3

13BliF0

1389:B9

1391:BF

1399:13

13A1:A5

13A9:E9

13B1101

13 B9 :13

13C1:65

13C9:D8

13D1:0D

13 D9:FF

13E1:13

13E9:A2

13F1:60

13F9iBB

1401:01

1409:00

1411:06

1419 107

1421120

1429:00

1431:04

1439 :FD

1441iA5

1449:00

1451iD2

44

54

00

A3

A3

1C

54

45

0D

52

57

0D

44

4C

5A

4E

00

1C

EE

2E

00

49

49

4F

FE

53

53

20

FF

00

54

4C

20

FF

63

A0

Bl

CA

1C

04

10

40

BB

91

10

13

E6

A9

06

C9

60

35

00

B0

0D

13

8D

A5

IE

FF

D0

E0

BB

13

60

A5

C2

13

A0

8B

CE

E6

10

A5

20

03

0D

0D

05

FD

2C

14

9A

00

FF

52

41

0B

A3

A3

4C

41

20

44

59

20

53

41

50

45

54

0D

FF

05

07

00

4E

4F

4E

00

53

FE

4D

93

0D

45

FE

4D

A2

86

FF

26

10

C9

BD

F7

14

20

D0

1A

C9

BB

00

13

01

A5

02

Bl

91

1C

A5

8B

C2

A9

FF

F5

00

D0

A5

IB

BD

8D

E8

FF

C0

D9

C0

A5

03

00

00

FD

02

0D

01

20

14

C9

02

00

45

4C

A3

A3

A3

4F

FE

44

49

FE

44

45

54

4B

FE

20

51

FE

3E

93

0D

46

4E

45

0D

20

00

45

0D

1C

44

00

45

AA

26

CB

AA

F8

FE

61

68

4C

43

0E

A6

11

A5

85

C9

F0

8B

BD

02

02

21

BD

13

3D

00

99

EE

F0

E0

BC

8A

8D

D9

A4

B9

FF

13

00

02

E5

FC

04

01

0D

06

20

05

01

03

E6

00

53

4F

A3

A3

0D

41

00

41

52

00

41

41

41

41

00

44

55

04

06

0D

1C

4F

FE

20

41

4C

0D

4E

0D

S3

FE

0D

4E

A0

84

Bl

A9

30

D0

13

AA

CC

13

20

63

D0

SB

BB

0D

FA

0A

3D

C9

C8

9B

BD

A5

8E

85

FF

BB

07

60

AA

65

D5

13

BB

FF

D0

CA

F0

38

BE

14

2C

20

03

0D

00

0D

14

F0

3A

00

53

47

A3

A3

0D

44

0D

54

45

0D

54

52

FE

42

0D

41

49

4E

8E

0D

41

52

00

4C

44

41

4D

55

0D

45

00

4D

55

11

27

26

20

ED

12

20

4C

12

20

43

CA

15

C5

20

D0

A9

AA

12

21

D0

A0

8A

Cl

13

BF

FF

13

CA

A0

05

BE

13

A5

D0

FF

F5

D0

01

E5

85

07

20

00

0D

08

0D

06

2B

0B

4a

00

20

45

A3

A3

0D

20

53

41

43

56

41

43

00

45

50

54

54

05

06

0D

4C

4D

0D

49

44

42

41

9B

0D

4C

0D

41

9B

A9

20

D0

20

C9

8A

40

CC

AS

E4

13

B6

20

63

43

CE

00

BD

85

F0

F3

00

13

80

A6

A0

C8

EE

D0

01

BB

BD

18

Cl

04

99

CE

EA

CA

BD

BC

0D

05

FC

04

0D

03

FE

14

68

68

00

43

52

A3

A3

00

44

41

FE

54

49

FE

48

0D

54

52

41

9B

9E

DE

0D

4C

41

50

53

52

45

49

21

0D

45

41

49

21

0B

93

0E

40

FF

48

14

12

00

FF

C6

SB

43

90

13

A5

85

3C

03

07

60

20

A5

BD

BC

00

C4

8E

E2

20

D0

D6

8A

8D

F0

FF

D6

60

20

B5

60

02

0D

14

2C

09

0D

06

48

C9

4C

00

11

F2

9C

EB

14

A7

ED

AD

F6

9D

C2

51

D6

71

40

23

9F

E6

7D

D9

DA

AD

33

BB

46

B2

E9

FA

CA

35

BC

50

23

8F

49

7C

84

19

DA

DB

37

79

68

6E

SD

15

21

8A

EC

E7

03

36

D9

68

66

3C

09

8E

49

7C

8E

78

59

BB

34

19

DA

A2

75

0D

81

74

7B

0C

5A

53

5E

99

48

C0

3F

B5

8E

EA

E2

94 COMPUTES Gazette Augusl 19B6

OC69,BA 1"1" 20 C0 1"1" A2 01 20 98 
OC71,C9 1"1" AS 2B C9 02 1"0 16 F3 
OC79 , A5 3A C9 38 90 10 49 1"1" 07 
OCBl,IS 69 4) AA 20 43 OA CA FF 
0CS9,00 FA A9 01 S5 3A A2 FF 6B 
OC91,EB 20 SA 00 C9 PO 00 03 20 
0C99,4C 22 00 C9 PC DO 09 A9 65 
OCAl,32 36 ES SO 65 1"7 DO OA 2E 
0CA9 , cg PI" DO 0F E6 20 SA 00 3B 
0C01.8S 1"7 20 46 OA C6 F7 DO IF 
OCB9,F9 F0 OS C9 FE DO 11 ES 118 
OCCl.20 SA 00 S5 1"7 1"0 C9 20 al 
0CC9:43 0A C6 1"7 00 1"9 F'0 CO 61" 
OCOl,C9 OA 90 06 20 40 14 4C 3A 
OC09.91 0C A8 89 83 0E 4B B9 00 
OCEI1B4 OE BS ~'7 6B lIB 20 40 56 
0 CE9 :00 115 80 IB 65 BC 85 BO IB 
OCFI , E6 BC C8 C4 BC 00 OA EB lIA 
OCF9,20 511 00 10 01 CJ\ 4C 91 68 
ooel,OC BI 02 C9 AD 1"0 Ea C9 3D 
0009:A0 1"0 E7 88 C8 C4 8c FO 90 
0011 : EO 61 02 29 3F C9 18 B0 69 
0019:02 09 40 20 40 14 4C 00 78 
0021.00 AS 2B C9 02 1"0 00 A0 58 
0029.32 A9 C3 20 40 14 88 DO 75 
0 031 ,1"82043 OA A9 01 20 C3 2E 
0039 , FF 20 CC FF 68 AA 60 98 3C 
0041,4B C8 84 8C B8 E6 1"7 CB 113 
00491C4 1"7 De 03 68 A8 60 BI 66 
0051.02 C9 AO F0 1"2 84 8c De 95 
0059 , E£ BO 1"1" FF 60 A9 37 85 1"7 
0061 :01 00 A6 FB 20 60 10 1'.2 OS 
0069.00 DO 96 11 85 05 BD 97 2A 
0071.11 85 06 AD 00 81 05 10 21 
0079.05 91 02 C8 10 1"7 98 18 1"0 
0081,6502 85 02 AS 03 69 00 AS 
0089.85 03 EB EB E0 14 DB 09 AS 
0091,601'.9 8£ 20 40 14119 0B C7 
0099 : 20 40 14 1'.9 00 85 FE BS 8A 
OOAl.FB A9 14 BS FA A9 B0 BO OC 
00A9 : 8A 02 78 A9 E3 80 14 03 B3 
0081 , A9 00 80 15 03 58 A9 70 24 
0089 , B5 02 A9 17 BS 03 A2 E5 21 
00Cl , 20 CA 00 CII E0 1"1" DO FB 8E 
00C9 , 60 20 60 10 A0 C7 A9 110 41 
0001191 02 BB C0 1"1" 00 1"9 119 33 
0009.110 A0 BI 91 02 110 B5 91 66 
00E1 : 02 60 AS FE F0 10 C6 FA 01'. 
00£9:00 0C A9 14 85 1"11 110 00 3F 
00F1 : Bl FC 49 60 91 FC 4C 31 9F 
ODF9 . EA 119 00 85 FE B5 1"1" 118 03 
OE01 ' Bl FC 09 60 91 FC 20 01" 2E 
0E09:0E A9 01 85 FE 60 AD 96 7A 
0El1,ll B5 Fe AD 97 11 65 PO 98 
0E19 , 60 A9 34 65 02 1'.9 03 85 1"0 
OE21,0) 4C 68 00 A6 FD E8 20 C6 
0E29.60 101'.009 B6 62 B9 B3 02 
0E31 : 0E 65 BE AA 09 84 0E B5 83 
0E39:BF 84 61 EB E4 8F 1"0 36 76 
0E41.8D 34 03 C9 A0 F0 F4 B6 71" 
0E49:BO A4 SE A6 BO C8 C4 BF 31'. 
0E51 : F0 lC 80 34 03 01 02 00 lC 
0E59:F4 84 BE C8 E8 E4 61" F0 SA 
0E61,15 aD 34 03 C9 All F0 1"3 04 
OE69.01 02 De DO FO ED A6 62 OS 
OE71.E8 E0 E6 00 82 60 114 61 ES 
0E79,8B 10 B3 A6 62 86 FB 4C 30 
OESl : S1 10 FF 11 21 31 4F 62 42 
OEB9 : 71 70 B9 AS C7 A9 00 BS E3 
OE91 :1"1" 20 FA 00 20 E4 1"1" F0 6B 
OE99 : FB C9 20 DB 06 A6 FF E0 B4 
0El11.07 F0 1"1 A2 00 DO 24 10 BS 
OEII9,F0 1 5 E8 E0 14 De F6 29 A9 
OE81,3F 09 80 110 00 91 FC A9 D3 
OEB9.01 20 DA OF 4C 95 OE AS 25 
OEC1 , 04 Fe 04 E0 0B 80 CD 1'.908 
0EC9 : 00 AS 85 FE 81 FC 09 80 C4 
0EOl : 91 FC 8A 0A All BO 38 10 B4 
OE09 : 80 E3 OE 80 39 10 80 E4 50 
0EEl:0E 20 FF FF A9 01 85 FE 6B 
0EE9:4C 95 0E C6 1"1" 10 04 A9 81 
OEFl:09 BS 1"1" 4C 03 01" E6 FF DA 
0EF9:A5 FF C9 01'. 90 04 A9 00 lIA 
OF01.85 FF AS FF OA lIA no 96 A3 

94 COMPUTEI'll Gaz&lI& August 1986 

OF09: 11 85 FC DO 97 11 85 1"0 96 
0Fll :60 68 68 AS 04 De 03 20 6A 
01"19,63 00 A9 00 85 FE 60 119 1"3 
0F21.FF 4C DA OF A9 01 4C DA 63 
OF29 :0f' 20 63 00 AS 1"8 C9 1:':5 AA 
OF31 :1"0 43 E6 FD 4C '" 01" 60 07 
01"39,20 63 00 AS FD C9 DC 90 BD 
0F41,04 A9 ES 00 OS AS FD IB 64 
01"49:69 OA 85 FB 4C 70 OF 20 71 
01"51.63 00 AS FB C9 011 no (}4 B4 
0F59 , 1I9 00 FO as AS FB 38 E9 32 
OF61 , 0A 85 FB 4C 70 aF 20 63 80 
0F69:00 AS FB F0 08 C6 FD 20 79 
0F71.81 HI 20 FA 00 60 20 20 52 
0F79.0F A9 A0 91 ~'C 60 A0 00 61 
OF81 , C8 Bl FC 10 a7 BB 91 FC 8B 
0F89,C8 4C 81 OF BB 119 A0 91 FO 
0F91.FC 60 A0 1"1" C8 Bl FC 30 91 
OP99 ,FB 88 88 30 08 Bl FC C8 B5 
I:'IFAI,91 FC 4C 9A Of' A0 00 FO E6 
OFA9.E4 A6 1"1" 4C AF (}F BA 48 BF 
0FBl.0A lIA BO 96 11 B5 05 DO 07 
OFB9:97 11 85 06 A0 FF C8 Bl 41 
0FCl:05 10 0A C9 AD FO F7 A9 OF 
OFC9.A0 91 05 DO Fl 68 All 60 31 
OPOl,A2 09 20 AF 0F CA 10 f'A 41 
0F09,60 85 1"8 B5 F9 30 04 A9 43 
OFEI :00 85 F9 1'.9 00 85 FE AS F4 
OFE9,FC 48 AS FO 4B AS f'8 18 10 
0FFI:65 Fe 85 Fe AS PO 65 F9 6C 
0FF9 : B5 1"0 Bl Fe 10 10 cg 110 62 
1001:00 15 115 FF C9 07 De 0F 9E 
1009,20 E4 OF 4C 18 10 68 85 70 
1011,FO 68 85 PC 4C lA 10 68 IE 
1019:68 A9 01 85 FE 60 116 Fa 13 
1021.4C 49 OC 91 11 90 11) 00 9A 
1029.14 94 SF 13 93 03 08 DO 03 
1031106 04 09 10 01 A6 DC EC C0 
1039,OE 1"7 0E 20 0F 25 OF F7 45 
1041.0<. 77 0F 93 OF H' Of All M 
1049 : 01" 01 0F 12 OF 2A aF 67 0F 
1051:01" 25 O£ 6C 08 97 0B IF B6 
1059:10 81 10 39 OF 50 OF BA 09 
1061:48 A9 70 BS 02 A9 17 85 E0 
1069 , 03 EO 00 1"0 10 AS 02 18 B5 
1071.69 C8 85 0 2 AS 03 69 00 55 
1079.85 03 CA 00 PO 68 AA 60 62 
1081.A6 FB 20 60 10 A2 00 80 C6 
1089:96 II 85 05 BO 97 11 B5 2E 
1091.06 110 00 81 OS 10 a7 81 20 
1099:02 91 05 C8 10 1"5 98 18 ED 
10Al.65 02 85 02 AS 03 69 00 01 
101'.9, 85 03 EB ED E0 14 DO 07 C9 
1081:A9 13 20 40 14 A6 Fa E8 BF 
IOB9, A9 00 4C BA OA E6 a2 DO A4 
10Cl ,02 E6 03 60 20 OF 0E 20 7C 
10C9 , 93 08 A9 08 80 20 D0 BO 87 
1001.21 DO A2 00 80 0E II 85 08 
1009,02 £8 BO 0E 11 BS 03 A0 13 
10El.00 EB AS 02 OS 03 1"0 24 4B 
10£9 : BO OE 11 FO 08 29 8F 91 93 
10FI : 02 EB CB 10 1"3 E8 C8 SO F9 
10F9 , 0E 11 86 1"8 l\A 1"0 08 A9 9B 
1101,AO 91 02 C8 CA 10 FA A6 07 
1109. 1"8 £8 00 c8 60 50 04 4C 21 
1111.41 53 54 20 4E 41 4045 8C 
1119.3A 20 00 II A0 04 46 49 5C 
1121 , 52 53 "54 20 4E 41 40 45 25 
1129,3A 00 OF f'O 04 53 50 41" 86 
1131,55 53 45 3A 20 20 20 20 01 
1139:00 01" 40 OS 41 44 44 52 60 
1141:45 53 53 3A ao 10 90 OS 83 
1149:43 49 54 59 3A 20 20 20 32 
1151:00 12 E0 05 53 54 41 54 27 
1159.45 3A 20 20 00 aE 30 06 51 
1161.5A 49 50 311 20 20 20 20 92 
1169.00 OB 80 06 50 48 41" 4E 41" 
1171:45 3A 21:'1 20 20 A0 110 AO 30 
1179.AO A0 AO Aa AD A0 AO 119 BA 
lI81.A0 00 00 00 06 45 58 54 48 
1189:52 41 3A 20 20 00 1£ 00 A8 
1191,0700 IE 00 00 5c 04 AC 21 
1199.04 Fe 04 49 05 99 05 E9 94 
11Al:05 39 06 89 06 09 06 01 92 
111'.9.07 93 00 00 00 08 IF 41 52 

11Dl.44 44 52 45 53 53 20 43 11 
I1B9,41 54 41 4C 4F 47 45 52 1"2 
l1Cl,00 00 08 A3 A3 A3 A3 A3 9C 
11C9,A3 lI3 Tl3 113 A3 1'.3 A3 AJ ED 
1101 :A3 A3 113 A3 00000000 14 
1109 , 00 lC 4C 4F 41 44 20 44 A7 
llEI:41 54 41 FE 00 00 53 41 ED 
l1E9.56 45 20 44 41 54 41 FE AD 
IIFl :00 00 44 49 52 45 43 54 F6 
IIF9.4F 52 59 FE 00 00 56 49 90 
1201.45 57 20 4441 54 41 FE C2 
1209:00 00 53 45 41 52 43 4B 5 1 
1211:20 44 41 54 41 FE 00 00 D6 
1219:41 4C 50 48 41 42 45 54 71 
1221:49 SA 45 FE 00 00 50 52 40 
1229:49 4£ 54 2a 44 41 54 41 23 
1231 , FE 00 00 51 55 49 54 99 9J,' 
1239:21 lC FF FE a4 4E OS 9E E6 
1241 : 05 EE OS 3E 06 8E 06 DE 70 
1249.06 2E 07 93 00 00 00 00 09 
1251:000000 00 lC 41 4C 4C DA 
1259:20 49 4£ 46 41" 52 40 41 110 
1261:54 49 4F 4£ FE 00 00 50 33 
1269:48 4F 4£ 45 20 4C 49 53 8D 
1271 : 54 FE 00 00 41 4444 52 46 
1279:45 53 53 20 4C 41 42 45 82 
12Bl,4C 53 FE 00 00 40 41 49 E9 
1289,4£ 20 40 45 41:': 55 9B 21 FA 
1291,IC n' 93 0000000000 CA 
1299 :00 00 00 lC 53 45 4C 45 35 
12111:43 54 45 44 FE 00 00 41 DC 
12A9 : 4C 4C FE 00 00 40 41 49 50 
1281:4E 2a 4045 4E 5S 98 21 23 
1289.1C FF 1'.2 lIA A0 11 A9 0B 8F 
12Cl.B5 63 86 2684 27 20 93 49 
12C9:0B A0 FF CB 81 26 DO 0E 7C 
1201,C8 Bl 26 All A9 20 2a 40 84 
1209:14 CA 10 F8 30 EO C9 IT 19 
12El:F0 lC C9 FE DO 12 8A 48 DA 
12E9:A2 04 DO 61 13 20 40 14 OD 
12Fl.CA 10 F7 68 All 4C CC 12 37 
12F9 :20 40 14 4C CC 12 112 00 79 
1301 : 8688 20 43 13 20 E4 FF 68 
1309.C9 91 DO 0E 20 43 13 C6 6E 
1311.88 10 III A6 63 CA 86 88 BO 
1319 , 00 13 C9 II 00 15 20 43 IS 
1321:13 E6 88 AS 8n C5 63 90 21 
1329,04 A9 00 85 88 20 43 13 8A 
1331 :4 C 06 13 c9 00 DO CE AS EC 
1339 , C5 c9 01 F0 FA A9 0a 85 E7 
1341 :C6 60 AS 88 Oll All 80 3c 03 
1349 : 12 85 02 BO 3D 12 85 03 36 
1351.110 00 81 02 C9 21 F0 07 09 
1359 :498091 02 C8 De F3 60 68 
1361,0000 IC 21 98 A0 00 20 66 
1369.E9 13 AS BO 80 8A 13 AS 3C 
1371 , BE 80 DB 13 AS Cl Bo BO 09 
1379.13 AS C2 BO BE 13 A6 DC 8E 
13BI :F0 IE A9 00 85 BF A0 00 49 
13B9.B9 PP 1"1" 99 PF FF ca C4 7C 
1391:BF DO F5 EE BB 13 EE 8E BE 
1399113 E0 00 F0 07 CA 00 E2 78 
13111:A5 DD 00 E0 60 Aa al 20 S9 
13A9.E9 13 AS BC All 05 BB DO BB 
13Bl.01 60 18 SA 65 BE 80 06 34 
13B9.13 AS BO 80 05 13 18 SA 19 
13Cl:6S C2 80 09 13 AS CI 80 DA 
13C9.08 13 ED A4 aD 00 04 F0 A2 
1301 leo AO FF 89 FF PF 99 FF 75 
1309:1"1" 8B CO FF De F5 CE 06 00 
13El:13 CE 09 13 CA De EA 60 81 
13E9:1I2 E6 co 00 Fe 01 CA 20 74 
13Fl.60 10 AS 02 38 E5 SO 85 79 
13F9,BB 115 03 E5 BE 85 BC 60 0C 
1401.al 20 00 PC 14 a7 00 02 511 
1 409.00 03 00 04 2C 20 05 00 53 
1411 :06 00 PO 01 20 00 PC 14 5E 
1419.07 00 02 00 03 0004 2C 99 
1421.20 OS 0006 00 08 00 09 48 
1429 : 00 PO 01 20 aa 00 03 00 C0 
1431:04 2C 20 OS 00 06 FE 06 3F 
1439:PO 14 14 01 14 2B 14 48 85 
1441.A5 9A C9 C3 FO 08 69 C9 8E 
1449:00 DB 02 E6 31'. 48 68 4C EA 
1451,02 FF 00 00 00 00 00 00 E2 



Turhi in i.in riiL/l

See instruction.

cL
an

in

before typing in.

1300J4C

13C8:A9

1310:29

1318:D0

13 20:A9

1328:E6

1330:55

1338:20

1340:44

1348:20

1350153

1358i45

13601F0

1368il0

13701FA

1378:F0

1380I0B

1388:D0

1390:F0

1398:FF

13A0ICB

13A8:A5

13B0i93

13B8i43

13C0:20

13C8:A4

13D0:AC

1308:86

13E0I15

13E8:00

13F0tl4

13F8;A0

1400;C8

1408:90

1410:C8

1418:30

14201AE

1428>A9

1430iFB

1438tF7

1440 118

1448:69

1450:30

1458:FB

1460iDD

1468-A2

1470:AD

1478:28

1480149

1488:A9

1490:85

1498:A9

14A0:A5

14A8:93

14B0tl4

14B8:14

14C0:F5

14C8:C8

14D0:1F

14D8:FC

14E01FE

14E8:C6

14F0:00

14F8jFF

1500:20
1508:1C

1510t8C

1518:85

15 20:A0

152BiD0

1530tC9

1538:D1

1540135

1548:08

15501D0

1558101

1560100

1568107

1570M2

IB

F2

13

F5

13

0D

52

44

0D

54

4B

44

05

A9

A0

S8

8D

A0

04

E8

C4

BA

FF

20

4D

C3

02

AF

20

0C

4C

00

E6

F0

20

D0

A4

00

A0

C8

98

00

D0

A9

10

04

00

26

FF

FD

FF

15

BA

FF

ec

20

A0

C0

85

A5

69

FF

00

FF

42

A9

01

3C

0a

19

2A

3B

D0

F0

CE

03

03

IC

62

13

8D

F0

60

8D

43

42

49

III!

55

20

0D

A5

A0

00

AD

11

01

A0

20

B7

20

A9

A8

14

A6

0C

A2

2F

30

E4

BD

FB

BD

40

A2

AF

38

00

E6

65

85

A0

17

FB

CA

DD

95

99

8D

A9

85

20

A5

Fl

A8

00

20

FB

FD

00

D0

20

FF

D0

12

03

A2

Bl

ca

F0

D0

EA

07

AD

4C

20

58

82

A9

31

06

A9

31

31

4F

53

0D

52

45

00

93

9D

20

30

D0

20

00

AE

90

Bl

55

FF

2C

C4

AE

04

14

3C

13

00

A6

00

14

IB

58

B0

BD

FB

AE

AF

00

8D

A9

EA

0A

CA

00

30

00

FC

Bl

FD

14

FF

Bl

90

A5

69

85

B4

FF

FF

78

A0

20

00

3B

C8

42

07

E6

BD

00

13

96

4C

A2

- 1OQ
i 1 X,

article

6C

03

20

5C

03

32

44

41

43

42

4E

85

4C

C0

AE

D0

A9

AE

F0

F7

F4

FF

20

20

00

A5

03

AD

20

F0

A2

0C

FB

0C

18

BE

60

E8

00

A6

85

60

AD

00

07

D0

08

D0

0C

D0

85

A9

FF

A4

A0

C8

FB

F6
FC

20

FE

60

FF

FF

A9

01

CD

86

29

CB

C9

C8

4B

6E

03

05

05

45

C2

BD

A0

0C

8D

A0

38

49

42

31

4F

41

93

6C

16

F7

85

FD

F7

01

9D

20

A9

AB

AE

0C

B9

0C

00

4D

06

02

20

EC

20

A6

11

A9

A2

0C

FB

AE

A9

00

DD

SD

FC

0A

F2

ce

60

FB

05

A9

FE

00

C0

20

A5

69

85

20

4D

FF

FF

15

8D

05

4B

BF

B9

3F

C0

A6

05

F0

A9

A9

D9

E2

U

01!

30

00

C0

30

1A

20

53

4C

32

44

42

A3

F2

CA

C9

FA

8D

C9

CB

C0

8E

6F

FF

FF

30

F0

84

0C

14

20

86

BF

01

BF

FA

D0

04

02

20

D0

A5

FC

DD

AD

00

A2

26

A5

D0

A9

85

85

6F

8D

B9

06

A8

FB

00

FD

AE

2D

FF

FF

80

00

A9

F0

C9

BD

F0

12

4B

85

06

FF

3A

02

E6

page 68

03

B9

C8

03

D0

54

4B

45

38

49

4C

93

A2

10

24

A9

30

3A

A2

16

14

20

A9

78

5D

06

AE

F0

AC

2D

FB

F7

0C

F7

8E

A6

2C

86

BF

F3

AF

8D

30

00

DD

04

95

95

CC

10

FD

FE

20

F0

ED

D0

FF

69

85

A5

FF

57

FF

FF

07

03

03

2B

82

06

04

F0

E0

3B

AC

8D

8D

22

3B

0D

D8

89

47

44

87

0C

CE

18

84

93

2D

CA

F2

4B

46

4F

84

04

B5

B5

15

78

Dl

7D

4F

3A

39

CC

E8

28

7F

Dl

C4

CD

93

22

93

8A

E5

14

02

32

77

El

AE

16

D0

72

25

D5

C6

0F

5C

EB

2E

D8

42

D6

F7

11

C3

ID

21

30

38

FB

D6

E2

55

3D

03

71

3D

E0

DA

89

A4

79

1578tA0

1580:B1

1588:20

15901A9

1598:B9

1SA0I00

15A8iF9

15B0IA9

15BB:2A

15C0:4B

15C8:18

15D0t86

15D8:03

15E0110

15E8i30

15F0i54

15F8t85

1600iA9

1608iFE

16101C8

1618:AD

1620:F4

1628:F0

1630:F5

1638106

1640i86

1648i85

1650:96

1658:44

1660:9E

1668:85

1670:85

1678:45

16801F9

16B8iB8

1690106

1698:D0

16A0:8D

16AB:10

L6B0I01

16B8:FF

16C0:A0

16C8 :A0

00

3B

96

3A

00

18

A9

00

0A

68

C8

AC

C5

A9

FC

A9

32

03

B8

D0

01

20

04

C5

A9

D0

44

05

4C

06

17

19

18

A2

AD

ca

E9

05

9E

IC

FF

A0

A0

Bl

BD

05

8D

03

AD

00

06

8D

4a

D0

01

06

B0

78

EE

A9

85

AD

F4

IC

E0

A9

3A

EC

AE

A9

A9

CB

A5

A5

A9

45

5A

01

C0

A9

18

2C

B8

FF

A0

A0

3B

01

AD

07

85

00

3D

85

00

68

CC

03

08

B5

A5

8D

00

31

01

AS

99

F8

22

F0

BD

F0

FF

3A

Cl

12

06

00

19

20

IC

08

20

A9

00

A0

FF

A0

A0

8D

03

00

1C

85

IB

00

2A

18

A9

60

B4

85

00

00

0C

85

20

IC

BA

00

A5

D0

04

0C

03

8D

8D

20

85

85

45

85

9E

D9

D0

D0

21

IC

00

FF

A0

A0

00

20

03

60

A9

29

IB

0A

CA

00

A9

07

06

58

C9

IC

33

5C

99

50

01

38

11

A9

IC

ia

00

07

62

16

18

16

IA

06

24

F0

Al

2C

30

60

FF

A0

A0

TurboDisk 64
See instructions

before typing

C000:18

C008:A9

C010:29

C018:D0

C020:A9

C0 23:E6

C030:49

C038:42

C040:55

C043:20

C050:45

C05B:D0

C060:F0

C068:C3

C070:C3

C078:A5

C080:00

C088:00

C090:00

C098:BA

C0A0:FF

C0A8i8C

C0B0:20

C0B8:A0

C0C0:C0

C0C8:85

C0D0:A5

C0D8:69

C0E0:FF

C0E8:A9

C0F0:A8

C0F8iAE

C100I20

C108iA4

C110:AC

90

F4

C0

F5

C0

0D

53

4C

52

41

44

IE

16

CA

ca

93

00

85

85

20

A5

81

A8

00

20

FB

FD

00

D0

6F

FF

FF

7D

C3

02

in

18

8D

F0

60

BD

54

4B

45

42

43

0D

A0

A2

10

CA

4C

20

FB

FD

Bl

FD

C0

FF

Bl

90

A5

69

85

B4

20

A9

78

Cl

A6

C4

03

CD

D0

A0

02

04

A2

06

D0

8D

03

AD

2B

24

01

A9

85

06

00

FE

C8

C5

20

23

60

69

03

IC

06

A5

A5

45

20

50

00

60

A9

05

F6

FF

FF

A0

A0

C8

05

F5

00

8D

F0

04

85

F0

00

85

00

F0

00

D0

06

30

50

03

B8

D0

47

E9

D0

C6

18

20

A5

4C

13

07

17

34

FE

D0

CA

D0

18

AD

FF

FF

A0

A0

in article, on page

A9

31

06

A9

31

55

20

44

4F

54

00

00

10

FA

B7

A5

A9

A9

A9

FF

A4

A0

CB

FB

F6

FC

20

FE

A5

93

43

A9

2C

C4

AE

A5

03

20

54

03

52

44

0D

44

49

B5

Bl

A9

Bl

90

F4

10

C2

05

A9

FE

00

C0

20

A5

69

85

20

BA

FF

20

0B

00

A5

03

BD

A0

16

8D

A0

42

49

00

49

56

93

BB

A0

BB

F6

4D

85

85

85

6F

8D

B9

06

A8

FB

00

FD

AE

20

A9

A8

8D

C4

B9

C4

30

00

E7

30

15

4F

53

0D

53

41

A5

C9

9D

99

B0

2D

FF

FC

FE

20

80

7D

D0

FF

69

85

A5

FF

Bl

55

FF

11

30

F0

84

03

B9

ca

03

D0

44

41

54

4B

54

93

24

AC

AC

0B

57

A9

A9

A5

93

C0

C0

F5

ca

IF

FC

FE

C6

FF

20

20

D0

53

06

AE

18

4D

87

E3

BC

E4

BC

D3

AA

21

4D

55

BC

95

CD

90

DB

54

Fl

4B

DE

5B

IA

FC

A0

2C

10

48

Dl

16

11

FE

90

4C

8E

60

10

4E

47

07

E4

EC

F4

64

16

B4

C6

62

01

BE

C5

Bl

77

52

80

12

EC

8C

E6

24

E0

55

AF

94

85

95

AE

EC

3B

E3

42

32

41

C9

F3

FC

B4

EB

00

CH8186

C120:15

C128:00

C130:C1

C138:BD

C140:01

C148iAE

C150:1B

C15BiAF

C160i38

C168:00

C170:18

C178:69

C180:00

C188:DD

C190i8D

C198tFC

C1A010A

C1A8:F2

C1B0:C8

CIB81EA

C1C01EA

CIC81EA

C1D0:SA

C1D8:EA

C1E01EA

C1E8:EA

ClF0:EA

CIF81EA

C200:20

C208:1C

C210:8C

C218i85

C2201A0

C2 28iD0

C230:C9

C238:D1

C240:35

C248:08

C250:D0

C258101

C260:00

C268:07

C270:42

C27B:A0

C280:B1

C2B8i20

C290:A9

C29BiB9

C2A0:00

C2A8:F9

C2B0:A9

C2B8i2A

C2C0:4B

C2CBilB

C2D01B4

C2D8:85

C2E0100

C2EB:00

C2F0:0C

C2FB:85

C300:20

C308:1C

C310 1BA

C31B100

C320:A5

C32B:D0

C330104

C3 3810C

C340:A9

C348:A9

C350:C8

C3 5B:A5

C360:A5

C36B:A9

C370145

C37B:5A

C380:01

C388iC0

C390:A9

C39Bil8

C3A0:2C

C3A81B8

C3B0:A0

C3B8iA0

AF A2 04

20 65 Cl

C4 30 32

18 90 F0

00 C4 91

C4 90 F4

C8 20 70

BD 11 D0

58 60 A9

B0 EB A2

C4 91 AE

98 65 AE

00 85 AF

DD 30 FB

AD 00 DD

00 DD A2

A2 04 AD

26 95 28

A5 95 49

D0 CC 60

EA EA EA

EA EA EA

EA EA EA

EA EA EA

EA EA EA

EA EA EA

EA EA EA

EA EA EA

EA EA EA

42 D0 78

A9 12 A0

01 03 20

3C A2 00

00 Bl 3B

19 C8 C8

2A F0 42

3B D0 07

D0 EA E6

F0 07 BD

CE AD 00

03 4C 13

03 20 96

IC 58 4C

62 B2 A2

00 81 3B
3B 8D 01

96 05 AD

3A 8D 07

00 03 85

18 AD 00

A9 00 8D

00 06 85

0A SO 00

68 48 68

CB D0 CC

07 AD 00

06 28 F0

58 24

C9 01

00

D0

IC A9 06

33 85 30

52 06 50

99 00 03

50 FE B8

01 C8 D0

38 C5 47

14 20 E9

A9 23 D0

IC 60 18

FF BD 00

3A BD 07

Cl 20 58

12 85

06 85

00 45

19 85

20 94 06

IC D9 24

08 D0 F0

20 D0 AA

A9 21 2C

00 IC 30

A0 00 60

A0 A0 A0

A0 A0 A0

16

18

16

IA

AD 00

20 7D

F0 06

A2 02

AE CB

BD 00

Cl IB

68 A6

04 2C

02 A0

CB E8

85 AE

60 A0

A9 17

10 FB

04 CA

00 DD

26 95

FF 99

EA EA

EA EA

EA EA

EA EA

EA EA

EA EA

EA EA

EA EA

EA EA

EA EA

A9 15

01 8D

CD 05

86 4B

29 BF

C8 B9

C9 3F

C8 C0

4B A6

6E 05

03 F0

05 A9

05 A9

45 D9

C2 E2

8D 00

03 20

00 03

IC 60

85 A9

18 29

00 ia

2A 0A

18 CA

A9 00

60 AC

03 C5

10 A9

30 FC

4E A9

85 32

A9 03

FE B8

CB DO

AD 01

F4 20

F0 04

F5 C5

09 A9

69 18

03 20

IC A5

06 4C

A5 13

A5 07

45 17

20 34

50 FE

00 D0

60 CA

A9 D0

05 18

F6 AD

A0 A0

A0 A0

00 00

C4 F0 47

Ci AD 27

20 63 49

A0 00 IA

EB EC A3

C4 91 DF

4B A9 09

AE A4 D3

A9 00 94

00 BD 24

D0 F7 BD

A5 AF 9F

00 AD 8F

8D 00 06

A9 07 0F

EA D0 B2

0A 08 32

CA D0 D5

00 C4 81

EA EA 30

EA EA 3C

EA EA 44

EA EA 4C

EA EA 54

EA EA 5C

EA EA 64

EA EA 6C

EA EA 74

EA EA 7C

8D 07 8B

00 03 93

A9 03 57

F0 2B 32

C9 82 3E

A9 06 88

F0 04 98

12 F0 5E

4B E0 CC

85 3B 98

06 AC 3C

FF 8D 36

3A BD E4

02 2 2 FF

E6 3B D4

03 CB 73

CD 05 A3

D0 F5 E2

A0 00 3F

02 8D 18

04 F0 40

A2 04 18

06 85 2F

D0 F0 06

3D 00 7C

01 03 2E

06 08 53

B0 35 C4

78 A5 0D

EE 8D 92

A9 00 61

B5 31 57

AD 01 29

F4 A0 48

IC 99 B7

E0 F8 E8

A9 22 C2

3A F0 EB

EC 3D EB

85 44 5 5

96 05 19

44 4C Al

94 06 C6

B5 17 E4

85 19 DB

45 18 F7

F9 A2 9B

B8 AD C5

06 C8 25

D0 E9 5 5

8D 05 6A

10 9E C4

01 IC 51

A0 A0 24

A0 A0 38

00 00 D6

COMPUTE!'! GazBtte August 1986 97

TurboDisk 128 1578,,,,,, " B1 3B 8D0D 03 C. 18 Clla I 86 AF A2 B4 AD DO C. FB 41 
158O,81 3B '0 B1 0J 20 CO B5 '0 C12",lS " 65 C1 2B 70 C1 AD 27 

See instructiOlls ill article 011 page 68 
1588 , 20 96 B5 AD 00 03 O. " B7 el2s,se c. JB 32 Fe 06 2B 63 49 
159111 , 1.9 ]A '0 0' Ie 6B All B' " cue lei 18 .. '" A2 B2 AB BB 1A 

before typing ill. 1598189 " " 85 85 A9 B2 '0 .C CIJB,BD eo c. 91 AE C. " EC A3 
lSAe . ao 18 AD SD 18 29 B' FD E4 C14S "n C4 .. " BD 00 C. 91 OF 

13"",4C 18 13 A9 6C 80 3D " '0 lSAB.P9 A9 eo 80 00 18 A2 B' Be C14BlAE CB " " C1 18 .8 A' B' 
13081 ... 9 " 80 31 B3 AD 0' •• 08 15a0,"9 BB 96 85 2" SA B6 as 03 C150 . 1B 80 11 08 68 1.6 AE A4 03 
13U,"29 13 '" '6 2B 'C CD C. " 15B8.2A BA BO DO 18 CA DO '" AA C158,AF S8 6B A9 04 2C A9 BB •• 131 9 , 00 P5 6B A9 5C '0 JB " 41 lsce.4B 6' 48 68 A' B' 80 eo 21 C160,38 B0 EB A2 El2 A0 " Bo 24 
IJ20,M 13 '0 31 03 Ali' 1A DO 44 15CB.IB C. 08 CC " A9 03 85 .0 C168: 90 C4 91 AE CB £8 08 " Bo 
13281£6 '0 43 31 32 38 " 54 87 1500,86 AC " " .. B7 AD 'B 55 Cl UlI18 98 65 AE as AE AS ., .F 
1330.55 52 42 4F 44 49 53 .. .C 1508:03 C5 06 08 85 06 28 F8 Be C178,69 00 85 AF 6' A8 BB AD 8F 
1338: 29 44 •• 53 41 42 4C 45 CE 15£0, HI A9 B0 85 90 58 24 00 .5 eIBe,s" 00 3" Fa A9 17 '0 BB B6 
1340144 DO DO DO 43 31 32 38 18 15£8 , 30 FC 78 1.5 "" c9 01 08 co Clas,OD AD "" DO 1B F. A9 B7 OF 
ll48.20 54 55 52 42 4F 44 49 .. 15tlb 54 M E£ 80 OC l C ,1,9 06 •• C19€1I8D 00 DO A2 04 CA EA 08 .2 
1350.53 4B 20 45 4£ 41 42 .C OJ 151'8 . 85 32 A9 00 85 33 85 30 O. C19B.FC A2 04 AD 00 DO BA B8 32 
1358.45 44 DO DO 85 93 AS OJ 20 1600.1.9 03 85 31 20 5C 06 50 54 C1AB . OA 26 95 28 26 95 CA DO os 
1360.~ os AS OJ 4C 6C F2 A2 CA 160B .FE 8B AD 01 IC 99 00 03 F1 C1AB . F2 AS " •• 1'1' 99 DB C. 81 
1368.10 A9 AD '0 CO 16 CA ,. F2 16HhCS 08 F4 AS SA 50 FE B8 •• C1Be . CB 08 cc 6B EA EA EA EA 3B 
1370 . FA AD DO " AE F7 C, 24 •• 161B . AD 01 1C 99 00 01 C8 DO DE C1BB.£A EA EA EA EA EA EA EA 3C 
1378.FO E' AD 3D DB 85 FA A9 .6 1620.F4 2B EB FBA538C547 5. ClcelEA EA EA EA EA EA EA EA .. 
1380.08 '0 1108 A9 Fo '0 3D 4F 1628 . F0 .. A9 22 DO 11 20 E9 1A C1C81£A EA EA EA EA EA EA EA .C 
1388.00 AD 01 20 AE F7 C, 3A .. 1630.F5 CS 3A 1'0 04 ,1,9 23 DO FC Cl00 . EA EA EA EA EA EA EA EA 54 
1390.FO D. All eo FD 01 C8 A2 D. 163BI06 A9 EC BD oe iC 61'1 C6 AD Ci08.EA EA EA EA EA EA EA EA SC 
1398.n' " 20 AE F7 90 co 16 B5 1640.86 08 AE FB 03 18 69 18 2C C1EO.EA EA EA EA EA EA EA EA 64 

llAa.C8 C, B7 90 F4 20 8E 14 as 164B.B5- 44 A9 FF BD 00 03 20 10 C1E8 . EA EA EA EA EA EA EA EA 6C 
llAB.AS BA 20 "' FF A9 6F 20 15 1650.96 " A9 3A BO 07 i e AS .. C1FO.EA EA EA EA EA EA EA EA 74 

13BO.93 FF A9 55 2B ,1,8 FF A9 78 1658.44 .C C8 Cl 20 62 06 4C 01 C1FB.EA EA EA EA EA EA EA EA 7C 
13B8.43 20 A8 FF " AE FF 78 01 1660 :9£ B6 AS 12 85 16 A5 13 16 C21Hh20 42 DB 78 A9 15 '0 07 •• 
13CO.20 .0 14 2C eo Be 3D 50 '0 166B:85 17 AS 06 85 18 AS 07 11 C20811C A9 12 A8 01 80 BB B3 OJ 

13C8:A4 C3 A6 C4 AS ., PO 06 4F 1670 : 85 19 A' 00 45 16 45 17 FE C2iO,BC B1 B3 " CO " A9 03 57 

1300.AC B2 BC AE 1'13 BC .. AE 3A 1678:45 18 45 19 85 1A 20 34 'B 
C218 : 85 3C A2 DB 86 •• FD 2. 32 

13 08186 AF A2 04 AD BD DC FD 39 1680,F9 A2 SA 20 9E 06 50 FE .C C220.AO DO B1 3B 29 .F C. 82 3E 

13EOl15 20 2F 14 20 .0 14 AD CC 1688:B8 AD 01 l C D9 24 00 DO 8E C2 28. DO 19 C. C8 C. B' A9 B6 .8 

13£8100 BC " 3C PO 06 20 20 EB 1690106 C8 CB 08 00 PO 60 CA 60 C230.C9 2A FB 42 C, IF PO B' " 13FO.14 .C E. II A2 02 86 " " 169BID0 E9 A9 20 00 Ai 1.9 00 10 C238 . 01 3B 08 B7 C. CB 12 FD 5E 

13F8.A0 DO no 00 0 C 20 BF F7 7F 16A1l.80 OS 18 A9212C05 18 4E C240>35 08 EA " .. A6 4. ED cc 
1400lCB E6 " A6 FB EC 01 BC 01 16AB 110 9£ 2C 00 iC 30 1'6 AD 47 C248 : 08 FD 07 BD 6£ B5 8S 3B " 1408190 '" .0 00 0C 20 BF F7 C4 16BO : Ol lC 88 AD 00 60 FF FF B7 c250,DO C£ AD 00 03 FD B6 AC 3C 

1410.C8 20 '0 14 18 A6 FA 8E CO 1688 :1'1' FF FF 1'1' FF 1'1' 1'1' FF E4 C25B.Ol " .C 13 05 A9 FF '0 36 

141B.30 DO A2 IB BE 11 DO A6 OJ 16COIAD All AO AS AD AD AS AO EC C260l00 83 20 96 os A9 3A 60 E4 

1420,AE A4 AF 58 60 M D. 2C 22 16C8 :AO A0 AO AB AO AO AO AO 1'4 C268.07 1C 56 4C 4S 0' 02 22 FF 

142B . A9 'B 38 BO E8 A2 B2 86 OJ C270 :42 62 B2 A2 C2 E2 £6 3D D. 

1430 l FB AD DO SO 00 0C " BF 8A 
TurboDisk 64 

C2 7B.A0 BB SI 3S '0 DO 03 CB 7J 

143B , F7 C. E6 Fa A6 FB 00 F3 E5 
C280 . Bl 3B BO 01 03 2B CD 05 A8 
C2B6 . 20 .6 05 AD 00 03 DOF5 E2 

1440.18 9B 65 AE 85 AE AS AF 14 See jllslruetjolls jll article 011 page 64 C29E1.A9 3A BD 07 lC 6E1 AD DO IF 
1448.69 00 85 AF 60 A9 FC .0 02 C2981B9 DO OJ 85 85 A9 02 80 18 
1450,30 DB AB DO AD DO DO 3B 32 before typing in. C2AO:00 18 AD DO IS 29 04 1'0 4B 
145S . F8 A9 17 80 B' DO AD DO 77 C2AS:F9 A9 D. '0 00 18 A2 D. 18 
1461'1, DO 10 PO A9 " 80 DB DO E1 COOO: 18 " 18 A9 AS '0 3D .3 16 

146S .A2 B' 0. EA 08 FC A2 1'14 AE ce081A9 F4 '0 31 03 AD BD 89 B' C2BO:A9 D. B6 as 2A OA 06 as " 
1470,AO DO DO 0A D. BA 26 95 16 COI0 : 29 CB PO 06 2B 16 E7 C. C6 C2B8.2A BA 80 .0 18 C .... DB FD 06 

1478 . 28 26 .5 CA 08 F2 AS 95 DO ce18.00 " 60 M 54 .0 3D 03 62 C2CO ,48 68 48 " A9 00 Bo DO 7C 

1480.49 FF .. DO DC C. DO CC 72 C020.A9 C, .0 31 03 A0 15 00 ., C2CB .18 C8 DB CC 60 AC 01 03 " 14B8.A9 Fo '0 3D DO 60 M 10 25 ce28.E6 DO 54 55 52 " 4F 44 " C200.B4 07 AD 00 0J C5 06 08 53 

1490.85 FF A9 DO 85 Fa 85 Fo 05 C030.49 53 .. 20 44 49 53 " C5 C2DB.8S 06 28 FO Ie A9 no as C4 

1498.A9 15 B5 PC A9 05 B5 FE C6 C038 .42 . C 4S 44 DO DO DO 54 B1 C2EO .OO 58 24 00 30 FC 78 AS DO 

14A£hA5 8A 20 B1 FF A9 6F " OF C0 40,S5 52 42 " 44 49 53 4B 77 C2ES . OO C9 01 DB 4E A9 EE '0 92 

14A8 . 93 FF AS Fo A4 FE '0 FD SC C048:20 41 43 54 49 " 41 54 52 C2FO.OC lC A9 06 85 32 A9 DO 61 

14S0114 .C F1 14 AD BD " ED EB C050:4S 44 DO DO as 93 AS 93 '0 C2FB : 85 33 85 3B A9 B3 85 31 57 

14B8.14 20 A8 FF C8 CD 06 00 2E C05B:OO IE AB DO B1 B' C. " 12 C300.20 52 06 SO FE B' AD 01 2. 

14COIF5 AD BD ., FB 2B A8 FF O. C060:FO 16 A2 10 A9 AD '0 AC EC C3e8.1C 99 00 .3 C. 08 " A8 .B 

14 C81CS CB 20 '0 F6 AS FB 69 42 C068,C3 CA 10 FA B1 .B " AC 8C C310.8A 50 1'£ B' AD 01 1C " B7 

1400 Ii P B5 FD AS FC 6. B' B5 06 C010.C3 C. C. B7 '0 F6 DO 0' E6 CJ181 00 01 CS 08 F4 2B ED F8 E8 
14 DS .FC AS FD 6' 20 85 FD AS F7 C078:A5 93 .C AS F4 40 20 57 24 CJ201A5 38 C5 47 PO D. A9 22 C2 
14£0. FE 6' BB B5 FE 2B AE FF 11 C080.00 DO 20 A' 10 B5 FF A9 ED C328100 14 20 EO FS CS 3A PO E8 
14£8.C6 FF DB .. 6B 40 20 57 C3 c e8S:00 85 Fa A9 C2 B5 FC A9 55 CJ30.0 4 A9 23 08 0' A9 EC 80 £8 
14FO 100 '0 20 FF FF FF FF FF 10 C090.00 B5 Fo A9 OS B5 FE AS AF C33810C lC 60 1B 69 18 85 44 55 
14F8.PF FF FF FF FF FF FF FF 21 C09S:SA. 20 B1 FF A9 ". 20 93 94 C340. A9 FP BD 00 03 2B '6 B5 19 

1500 I 20 42 08 78 A9 15 80 07 3B ceA0 :FF AS Fo A4 FE '0 80 CB B5 C348.A9 3A 80 07 lC AS 44 4C Al 
1508.1C A9 12 AB B1 Bo 00 03 38 COA8:8C B1 C, AD DO B' 70 CD 95 C350lC8 C1 " S8 06 4C 94 06 C6 
1510.BC B1 03 2B CO B5 A9 03 FB COBO,20 AS FF C. CD 06 DO F5 AE CJ58 . A5 12 85 16 AS 13 .S 17 E4 
151B.85 3C A2 DO .6 .B FO 28 06 COB8.AO D. B1 Fa 20 A8 "P C. EC CJ60.A5 06 85 18 AS 07 85 19 DB 
1520lAO DO B1 3B " BF C9 B2 E2 COCOI CO 2B 'B F6 AS Fa ., IF 3D C36B.A9 00 45 16 45 17 45 18 F7 
1528 , 00 19 C. C. C8 89 no 06 55 C0C8.S5 FB AS PC 6' DO 85 FC E3 CJ70.45 19 85 1A 20 34 F9 A2 " 15JO.C9 2A FD 42 C, lF FB D. 3D COOO.A5 FD 6' 2B as Fo AS FE " C37815A 20 94 06 50 FE B' AD C5 
IS3S.01 3D 00 B7 C. CD 12 FB 03 C008.69 BB as FE 20 AE FF C6 32 C3BO.01 1C 09 24 00 08 B6 C8 25 
1540 . 35 08 EA E6 " A6 .B EB 71 COEO:FF 08 B' AS BA 28 81 FF 41 CJS8.ce B' 08 PO 60 CA DB E9 55 
154B .oa '" 07 Bo 6E " B5 3B 3D ce£s :A9 6F 20 93 FF A9 55 " C. C390.A9 2B 00 M A9 08 '0 05 6A 
1550.00 CE AD B' B3 FD 06 AC " COFO :AS FF A9 43 2B AD FF 20 F3 C39811S A9 21 2C O5 18 1B 9E C. 
15 58 101 " .C 13 " A9 FF 80 DA C0F8,AE FF 7B A9 on '0 11 08 FC C3A0.2C B' 1C 30 1'6 AD 01 1C 51 

1560.00 03 20 '6 " A9 ]A .0 " Cl00:20 70 C1 2C DO C. 3D 53 84 CJAS.BS A8 00 60 AO AB AB AB 24 

1568,O7 1C 58 . C 4S 0' 02 22 A4 Clea,A4 C3 A6 C. AS no FD 06 EO C3BO , A0 A0 AO A0 A0 AB A8 AD 3B 
1570.42 62 " A2 C2 E2 E6 3D " CllO .AC 02 C. AE B3 C. 84 AE DO C]B8.AO AB AD A0 00 " DO BB 06 

COMpu1En G.lz,n, Aug.rst 1986 " 



Pirate's Cove
Article on page 55.

BEFORE TYPING . . .

Before typing in programs, please

refer to "How To Type In

COMPUTED GAZETTE Programs,"

which appears before the Program

Listings.

KX 10 X=RND(-TI):S=54272iV-532

46

DP 20 DIM T(25),R?(25),R1S(25)

,19(8)
DC 30 DIM QS(2,8),Q1S(2,25)
CX 40 DIM A?(2,8),A1?(2,25)

EB 50 DIM D(125),LO(25),LC(25)

,1.(25)
xe 60 poke53281,0:poke53280,0:

print"{clr!"
am 70 fori=0to24:pokes+i,0:nex

T

XR 80 PRINT"{5 DOWN}"TAB(14)"
gBlPIRATE COVE":GOSUB147

0IGOSUB1470

QB 90 PRINT"{9 D0WN}{7 RIGHTjA
MINI-ADVENTURE FOR KIDS

KQ 100 PRINTTAB(13)"£73

(3 DOWN)[PLEASE WAIT]"

GQ 110 FORI=1228BTO12607iREADA

iPOKEI.AiNEXT

HB 120 POKE2040.193

AA 130 FORI=2041TO2043:POKEI,1

97:NEXT

XX 140 FORI=V+40TOV+42:FOKEI,2

iNEXT

AH 150 POKEV+39,10:POKEV+37,7j

POKEV+38,5

BB 160 POKEV+29,15:POKEV+23,1

EH 170 POKEV+28,1:POKEV+27,14

AS 180 POKEV+16,llPOKEV,0:POKE

V+l,75

EX 190 X=61:Y=81:P0KEV+21,l

DF 200 POKEV+2,X:P0KEV+4,X+48:

POKEV+6,X+96

UK 210 FORI=12608TO1260B+23:PO

KEI,255:NEXT

CH 220 FORI=1260a+24TO1260B+63

!POKEI,0iNEXT

RR 230 FORI=1TO10:READRS(I):NE

XT

JC 240 FORI =1T08:READQS(1,D :R

EADAS(1,I):NEXT

KS 250 FORI=1T08:READQS(2,I):R

EADAS(2,I)iNEXT

CF 260 FORI=1TO100:READD(I):NE

XT

GH 270 F0RI=lTO25iREADL0(I>1NE

XT
DE 2B0 FORI=11T025:RS(I)="HIGH

SEAS":NEXT

JM 290 FORI=1TO10:LC(I)=1:NEXT

RS 300 FORI=11T025:LC(I)=2:NEX

T

CG 310 F1=0:F2=0:Q=1

XS 320 FORI=lTO8:IS(I)=""iNEXT

MF 330 FORI=lTO25iT(I)-0iNEXT

QH 340 FORI=1TO25

SB 350 RN=INT(RND(1)«25)+-1

HS 360 IFT(RN)-1THEN350

CG 370 T{RN) = 1;R1S(RN) = RS(I) :L

(RN)=LC(I)

FK 3B0 NEXT

RP 390 Z=1:FORI=1TO25

PA 400 IFR1?(I)="TREASURE ISLA

ND"THEN480
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FJ 410 IFR1S(I)="SEA MONSTER'S

LAIR"THEN480

PM 420 IFR15(D ="HIGH SEAS"THE

N480

XH 430 015(1,I)=Q5(1,Z)

DF 440 Q1S(2,I)=QS(2,Z)

GH 450 A1?(1,I)=AS(1,Z)

MM 460 A1?(2,I)=A${2,Z)

JH 470 Z=Z+1

PA 480 NEXT

FQ 490 FORI=lTO25!lFR15(I)="PI

RATE COVE"THENR=I:RR=R

QA 500 NEXT

PH 510 TM=R:IFR1S(R)="TREASURE

ISLAND"THEN1040

QG 520 PRINT"{CLR]E8|CURRENT L

OCATIOS: {GRN}11;

DJ 53"0 GOSUB1470

CA 540 PRINTRIS(R)"E83"

KQ S50 PRINT-1(H0ME){2 DOWN}"

SG 560 IFR1S(R)="HIGH SEAS"THE

H960

GE 570 IFR1S(R)="SEA MONSTER'S

IAIR"THEN1270

DX 580 POKE2040,193:POKEV+39,1

0iPOKEV+37,7iP0KEV+3B,5

AF 590 Y-81iK=l:D»5

HJ 600 POKEV+3,Y:POKEV+5,YiPOK

EV+7,Y:POKEV+21,15

MF 610 L=LEN(O.1?(1,R)):L2-LEN(

Q1S(2,R))

XX 620 PRINTTAB{14-L/2)"gaa

[DOWN)"Q1S(1,R)
ES 630 PRINTTAB(14-L2/2)Q1S{2,

R)
BG 640 PRINTTAB(10)"READ MAP"

KP 650 PRINTTAB(10}"SAIL ON"

FG 660 PRINTTAB(7)"LIST INVENT

ORY"

FH 670 GOSUB1790

XG 680 ONKGOTOB60,860,1520,690

,1910

AS 690 PRINT"|CLR}[3 DOWN]|83S

AILilYEL}";

DP 700 Y»81tD=4:K=l

MB 710 POKEV+3,YiPOKEV+21,3

HK 720 PRINT"[DOVm}|83"TAB(5)"

NORTH"

EP 730 PRINTTAB(5)"SOUTH"

ER 740 PR1NTTAB(5)"EAST"

GG 750 PRINTTAB(5)"WEST"

QM 760 GOSUB1790

SK 770 IFK-1THENR-R-5

CJ 780 IFK=2THENR-R+5

CF 790 IFK=JTHENR=R+1

DP 800 IFK=4THEWR-R-1

PO 810 IFD(((TM-1)*4)+K)=1THEN

POKEV+21,1:GOTO510
CE 820 POKE2040,196:POKEV+39,6

:POKEV+37,1:POKEV+38,7:

POKEV+21,1

MH 830 PRINT"£4 DOWNtSTORM AHE

AD-GO ANOTHER WAY":PRIN

T"(8 DOWN}":GOSUB1890:G

OSUB1470

FD 640 GOSUB1860:R=TM:GOTO690

GQ 850 REM SEARCH

EG 860 PRINT"[4 DOWN][PUR)YOU

(SPACS)FIND "A1S(K,R)

HP 870 GS=A15(K,R)

FQ B80 IFGS="A KEY"THENF1=1

ES 890 IFGS = "A CUTLASS "TIIENF2 =

1

BX 900 IFLEFTS{GS,7)="N0THING"

THEN940

MQ 910 FORI=1TO8:IFG5=IS(I)THE

N940

KP 920 NEXT

QE 930 IS(Q)=GS:Q=Q+1

PS 940 PRINTTAB(7}"{6 D0WN}":G

OSUB1860:GOTO510

RF 950 REM HIGH SEAS

FQ 960 POKE2040,192:POKEV+39,6

:POKEV+37,1:POKEV+38,2

FC 970 K-1:D=2:Y=81
PB 980 POKEV+3,Y:POKEV+5,Y:POK

EV+21,7
JQ 990 PRINTTAB(7)"!DOWN}£83RE

AD MAP"

QD 1000 PRINTTAB(7)"SAIL ON"

QM 1010 GOSUB1790

DE 1020 ONKGOTO1520,690

BO 1030 REM TREASURE ISLA

ND

DF 1040 POKE2040,193:POKEV+39,
10:POKEV+37,7:POKEV+38

QH 1050 PRINT"(CLR)EB3(9 DOWN)
YOU HAVE LANDED AT TRE

ASURE ISLAND"iG0SUB1S9

0:GOSUB1470

AP 1060 PRINT"(DOWN)AND FOUND
(SPACElTHE TREASURE CH

EST"

BS 1070 PR1NT"{2 DOWN}i63PRESS

any key to see if it

(epace)will open."

me 10b0 getk5:ifks=""then10b0

ke 1090 if f1=1then1150

da 1100 print"[clrj!9 downje83
you don't have the key

bj 1110 print"(down}you must c

ontinue on your journe

Y,"

QQ 1120 PRINT"[DOWN}FIND THE K

EY AND RETURN TO

KA 1130 PRINT"[DOWNjTREASURE I

SLAND.U DOWNJ"

PQ 1140 GOSUB1860:GOTO690

EX 1150 POKE2040,194:POKEV+39,

6:POKEV+3 7,1:POKEV+38,

2:GOSUB1890

FS 1160 PRINT"[CLRlES^YOUR KEY

OPENS THE CHEST."

BM 1170 PRINT"YOU WIN"

RK 1180 PRINT"[4 DOWN)i6SOTHER

TREASURES:S83(lX3WNl"

SR 1190 F0RI = lTO8:PRItJTIS(I) iN

EXT

GG 1200 PRINT"{2 D0WN}i7|PLAY
[SPACEjAGAIN [Y/N]

CP 1210 GETK?:IFKS=""THEN1210

BP 1220 IFK$="Y"THENPOKEV+21,0

IGOTO1250

MG 1230 IFKS="N"THENSYS2048iEN

D

EQ 1240 GOTO1210

KP 1250 PRINTTAB(9)"[3 DOWN)
§7§[PI,EASE WAIT A HOME

NT]":GOTO310

ES 1260 REM MONSTER

CJ 1270 POKEV+39,6iPOKEV+37,2:

POKEV+38,1iPOKE2040,19

5

XP 12B0 Y»81tD-2iK-liPOKEV+3,Y

iPOKEV+5,Y:POKEV+21,7i

GOSUB1890

KG 1290 PRINTTAB(6)"{D0WN]SAIL

AWAY"

CG 1300 PRINTTAB(8)"FIGHT"

RX 1310 GOSUB1790

DX 1320 IFK=2THEN1390

MK 1330 RN-RND(l)jIFRN>.8THENT

M=R:GOTO690

RJ 1340 PRINT"[3 DOWNjNOT FAST
ENOUGH"

jj 1350 print"the monster dama

ged your ship"

qm 1360 print"you must go back

'to pirate cove and
je 1370 print"start over again

.{4 DOWN j"

GJ 1380 R=RRiGOSUB1860iGOTO510
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BEFORE TYPING ••• 
Before typing in programs, please 
refer 10 " How To Type In 
COMPUTE!'s GAZmE Programs," 
which appears before the Program 
listings. 

KX 10 X_ RNO(_TI) : S_ S4212,V_S32 
48 

OP 20 DIM T (2 5 ),R$(25),RlS(2S) 
,IS (8) 

DC 3D DIM 0$(2 , 8),01$(2,25) 
ex 40 DIM A$(2 , 8),AlS(2,25} 
ED 50 DIM D{l251.LO{251.LC(2 S ) 

, L{2S) 
XE 60 POKE53281 , 0IPOKESJ28a . 0 : 

PRINT"ICLR)" 
AM 70 FQRI _0T024,PQKES+I,0IN£X 

T 
XR 80 PRINT" ( S OOWN}"TAB{l4)" 

E8~PlRATE COVE",GOSUB147 
",005U81470 

OB 90 PRlNT"[9 OOWN}(7 RIGHTIA 
MINI - ADVENTURE FOR KIDS .. 

KO 100 PRINTTAB(l3)"P8 
13 DOWN)[PLEASE WAIT]" 

GO 110 FORI - 12288T012607,REAOA 
, POKEI,AINEXT 

HB 120 POKE2040,193 
AA 130 FORI - 2B41T0204J:POKEl , 1 

97 , NexT 
xx 140 FORI - V+4BTOV+42:POKEI,2 

INEXT 
NI 150 POKEV+39,lBIPOKEV+37,7. 

POKEV+38,5 
BB 160 POKEV+29,15 ,POKEV+23,I 
Ell 170 POKEV+28,l.POlh:v+27 , 14 
AS 180 POKEV+16 , l.POKEV,0:POKE 

v+! . 75 
EX 190 X- 61 : Y- 81: POKEV+21, l 
OF 200 POKEV+2.X : POKEV+4,X+48. 

POKEV+6 , X+96 
11K 210 FORI - 12608TOI2608+23.PO 

KEI.255 , NEXT 
CII 220 FORI-12608+24TOI2608+63 

: POKEI.0;NEXT 
RR 230 FORI - IT0 10:REAOR$(I).N£ 

XT 
J C 240 FORI - lT08:READQS(I , I):R 

EADAS(l , l):NEXT 
KS 250 FORI - IT08 : READOS(2 , l),R 

EAOAS(2 , I) , N£XT 
CF 260 FORI - IT0100 : READD(I).NE 

XT 
011 270 FORI - IT025.READLO(I),NE 

XT 
DE 280 FORI _ llT025.R$(I) _ -IIIGIi 

S£AS-,NEXT 
JM 290 FORI - lTOI0 , LC(1)alINEXT 
RS 300 FORI-IIT025,LC ( I) - 2:NEX 

T 
CO 310 FI-0,P2 - 0,O-1 
XS 320 FORI - lT08,l$(I) - "".NEXT 
MP 330 FORI - lT025,T(I)_0,NEXT 
011 340 FORI _ lT025 
SO 350 RN-INT(RND(l)·25)+1 
liS 360 IPT(RN)-ITIIEN350 
co 370 T(RN) - l , Rl$(RN) - R$(I):L 

(RN)-LC(I) 
PK 380 NEXT 
RP 390 Z-I,FORI-lT025 
PA 400 IFR1$(I) - "TREASURE ISLA 

ND"TIIEN 480 
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PJ 410 IPR1$(I) - "S£A MONSTER'S 
LAIR"TIIEN480 

PM 420 IFR1$(I)_MHIOH SEAS "TilE 
N480 

XH 430 01$(I,I) - OS(1,Z) 
OF 440 01$(2,I) - OS(2.Z) 
011 450 AlS(l.I)-A$(I , Z) 
HM 460 AlS(2 . 1) - A$(2 , Z) 
JII 470 Z- Z+l 
PA 480 NEXT 
!~ 490 FORI - lT025,IFR1$(I) - "PI 

RATE COV£"TH£NR=I : RR- R 
OA 500 NEXT 
PII 511:" TM-RIIPRlS(R)-"TREASUR£ 

ISLANO"TIIENI040 
DO 520 PRINT"(CLR)g88cURRENT L 

OCATION. lORN}"; 
OJ 510 00SUB1470 

CA 540 PRINTR1$(R)"188" 
KO 550 PRINT"CHOME) 12 DOWN)" 
SO 560 IFRl$(RJ-"HIGH SEAS "THE 

N960 
OE 570 IFRl$(R)-"SEA MONSTER'S 

LAIR"THEN1270 
OX 580 POKE2040 , 193,POKEV+39,1 

0 , POKEV+37 . 7 IPOKEV+38,5 
AI' 590 Y-8 1 IK-l.0_5 
HJ 600 POKEV+3,Y , POKEV+5.Y,POK 

EV+7,Y , POKEV+21 , 15 
MY 610 L-LEN(01$(I . R», L2_ L£N( 

01$(2 . R)) 
XX 620 PRINTTAB(1 4- L/2)"~8~ 

(DOWN)"OI$(I , R) 
ES 630 PRINTTAB(14-L2/2)OIS(2 , 

'J 
BO 640 PRINTTAS(10j"REAO MAP" 
KP 650 PRINTTAB(10)"SAIL ON" 
PO 660 PRINTTA8(7) "LIST INVENT 

ORY" 
PH 670 00SUB1790 
XG 680 ONKGOT0860,860,1520,690 

,1910 
AS 690 PRI NT"{CLRJ(3 DOI'o'N)K8SS 

AIL,(YEL) " , 
OP 700 Y-81,O_4 .K_ l 
MB 710 POKEV+3 . Y,POKEV+2 1 , 3 
11K 720 PRINT"{OOWNH8S"TAB(5)" 

NORTH " 
EP 730 PRI NTTAB(5)"SOUTH" 
ER 740 PRINTTA8(5j "EAST" 
00750 PRINTTAB(5)"WEST" 
OM 760 GOSUB1 790 
SK 770 IFK- I THENR-R- 5 
CJ 180 IPK-2THENR_R+5 
CF 790 IFK_ J TIl ENR_R+l 
OP 800 IFK- 4THf::NR- R-l 
PO 810 IFD«(TM- l) *4)+K)- lTHEN 

POKEV+21 , 1:0OT0 510 
CE 820 POK£2040,196:POKEV+39 , 6 

: POKEV+37,I:POKEV+38,71 
POKEV+21 . 1 

Mil a30 PRINT " !4 OOWN)STORM Alit:: 
A~-GO "NOTHER WAY" :PRIN 
T"(a DOWN)",005UB1 890, G 
OSUB1470 

FO 840 00SUBla60,R- TMI00T0690 
GO 850 - ---- REM SEARCII--- - ­
EO 860 PRINT"{4 DOWN){PUR)YOU 

(SPAC£)FINO "A1S{K,R) 
liP 870 O$-Al$(K . R) 
PO 880 U'O$ - "A KEY"THENpt _ l 
ES 890 IFG$ - "A CUTLA5S "THt::Nf'2 _ 

1 
ax 900 IFLEfT$(0$,7) - "NOTfIlNG" 

THEN940 
MO 910 FORI - IT08:IFGS- I$(I)'M1E 

N940 
KP 920 NEXT 
OE 930 IS(O) - O$:O- o+l 
PS 940 PRlNTTAS(7)"{6 DOWN)", G 

OSUB1860:0OT0510 
RF 950 - -- --REM 111011 SE"5-----

PO 960 POKE2040,192 : POKEV+39,6 
:POKEV+37.1 : POKEV+38,2 

PC 970 K_ l : 0_ 2 . Y_81 
PB 980 POKEV+3 . Y:POKEV+5,Y:POK 

Ev+21 , 7 
J O 990 PRINTTAB(7) "(DOWNH88RE 

AD MAP" 
00 1000 PRINTTAB(7) "SAIL ON" 
OM 1010 00SUB1790 
DE 1020 ONKOOT01520 , 690 
so 1030 ----- REM TREASURE ISLA 

ND-----
OF 1040 POKE2040,193:POKEV+39 . 

10:POKEV+37,7:POKEV+38 
. 5 

011 1050 PRINT"{CLRH8H9 DOWN) 
YOU HAVE LANDED AT TR£ 
ASURE lSLAND",GOSUB189 
0:GOSUa1470 

AP 1060 PRltIT"{ OOWN)AND FOU ND 
{SPAC£)TH£ TREASURE CII 
EST " 

BS 1070 PRINT" (2 DOWN) ~6~PRESS 
ANY KEY TO SEE IF IT 

{SPACE)WILL OPEN." 
M£ 1080 OETK$ :IFK$ _ "KTIlENI080 
KE 1090 IF FI _ 1THENllS0 
DA 1100 PRINT"{CLR){9 DOWNli8H 

YOU DON'T HAV£ TII£ KEY . 
BJ 1110 PRINT"COOWN )YOU MUST C 

ONTINU£ ON YOUR JOURNE 
Y , • 

00 112" PRINT"(DOWN IFIND TilE K 
EY AND RETURN TO 

KA 1130 PRINT"(DOWN )TREASURE I 
SLAND . (3 DOWN) " 

PO 1140 00SUB1860 ,GOT0690 
EX 1150 POKE2040,194 : POKEV+39, 

6 : POKEV+37 , I,POKEV+38 , 
2 :00SUB1890 

FS 1160 PRINT"(CLRJi8jYOU R KEY 
OPENS TilE CIlEST.-

8M 1170 PRINT"YOU WIN" 
RK 1180 PRINT"(4 OOWNH61OTIIER 

TREASUR£S I EB~{DOWNJ" 
SR 1190 FORI-IT08:PRlNTI$(I)IN 

EXT 
00 1200 PRlNT"{2 OOWNHHpLAY 

(SPAC£)AGAIN (Y/N) 
CP 1210 G£TK$IIFK$-""THENI210 
BP 1220 IFK$-"Y"TIIENPOKEV+21 , 0 

lGOT01250 
Me 1230 IFKS_"N"TIlENSYS2048,EN 

D 
EO 1240 GOT01210 
KP 1250 PRINTTAB(9)"{3 DOWN) 

E7S[PLEASE WAIT A MOME 
NT)" :OOT0310 

ES 1260 -----REM MONSTER----­
CJ 1270 POKEV+39,6.pOKEV+37,2, 

POKEV+38,1.POK£2040,19 
5 

XP 1280 Y_ 81, O_2 , K_l , POKEV+3,Y 
,POKEV+5 , Y,POKEV+21,7. 
00SUB 1890 

KG 1290 PRINTTAB(6)"{OOWN)SAIL 
AWAY" 

co 1300 PRINTTA8(B)"FIGHT M 

RX 1310 00SU91790 
OX 1320 IFK-2THEN1390 
MK 1330 RN_RNO(I) . IFRN).8THENT 

M-R,GOT0690 
RJ 1340 PRINT"{3 OOWN JNOT FAST 

ENOUGH" 
JJ 1350 PRINT"THE MONSTER ~MA 

GED YOUR SHIP" 
OM 1360 li;'RINT "YOU MUST 00 BACK 

TO PIRATE COVE AND 
JE 1370 PRINT"START OVER AGAIN 

. ( 4 DOWN ) " 
OJ 1380 R-RR , GOSUB1860,GOTOSI 0 



SJ 1390 IFF2=0THEN1430

SB 1400 PRINT"[2 DOWNjYOU DEFE

ATED THE SEA MONSTER"

JE 1410 PRINT"YOU MAY CONTINUE

ON YOUR JOURNEY.

14 DOWN)"
SE 1420 TM=»R:GOSUB1860:POKEV+2

l,liGOTO690

HK 1430 PRINT-[2 DOWN]YOU CANN

OT FIGHT THE MONSTER W

ITHOUT"

JX 1440 PRINT"A CUTLASS"

PX 1450 GOTO1360

RF 1460 REM SOUND SUB

JE 1470 POKES+24,15:POKES+5,9!

POKES+4,17

GD 14B0 POKES+1,6iPOKES,108iFO

RT-1TO1000INEXT

AQ 1490 POKES+4,16:FORT=1T025:

NEXT

EX 1500 RETURN

RM 1510 REM DRAW MAP

XK 1520 POKEV+21,0

FR 1530 PRINT"{CLR}(2 DOWNl"TA

B(7)"EBiNAVIGATION MAP
(2 DOWN)"1

RB 1540 X$="O§Y3P"

XQ 1550 Y5""1h8 EN3"
HC 1560

CK 1570

DF 1580

AE 1590

SM 1600

CE 1610

AK 1620

AK 1630

SQ 1640

FM 1650

QG 1660

EM 16 70

JP 1680

KQ 1690

:NEX

:NEX

RK 1700

BE 1710

SB 1720

FM 1730

KP 1740

JK 1750

HM 1760

EQ 1770

HK 1780

HQ 1790

GR 1800

PD 1810

EB 1820

JM 1830

DH 1840

ER 1850

RX 1860

MK 1870

QG 1880

GO 1890

RM 1900

EJ 1910

FORI=1TO5:PRINTTAB(7);

FORJ=1TO5:PRINTXS;:NEX

T:PRINT

PRINTTAB(7);

FORJ=lTO5iPRINTYS

T:PRINT

PRINTTAB(7);

FORJ=1TO5:PRINTZS

TtPRINT

NEXT

FORI=1TO25

IFL(I)=1THENPOKELO(I),

81iPOKELO(I)+S,5

IFL{I)»2THENPOKELO(I),

45iPOKELO(I)+S,6

NEXT

POKELO(R),81tPOKELO(R)

+ S,7

PRINT"(HOME){6 DOWNJ"T

AB(27)m(GRN}QES3 = LAN
D"

PRINTTAB(27)"(BLUJ-E83
= WATER"

PRINTTAB(27)"[YELJoBB?
» CURRENT"

PRINTTAB(31)"LOCATION"

PBINTTAB(33)"(3 DOWN)

[YEL]N"

PRINTTAB(33)"="

PRINTTAB(31)"W-Q-£"

PRINTTAB(33)"Z"

PRINTTAB(33)"S"

PRINT"[4 DOWHJ"rGOSUBl
860:GOTO510

GETKSiIFKS=""THEN1790

IFKS=CHRS(13)THENRETUR

N

IFKS<>"[DOWN}"THEN1790

K=K+1:Y=Y+B

IFK>DTHENK=1:Y=81

POKEV+3,YiPOKEV+5,Y:FO

KEV+7.Y

GOTO1790

PRINTTAB(6)"£7£[PRESS

(SPACE)ANY KEY TO CONT
INUE]"

GETK£:IFKS=H"THEN1870

RETURN

FORI = 1TOU:POKE53280,I

FORT=1T025:NEXT:NEXT:P

OKE532B0,0jRETURN

print"[2 down)inventor

Y:{DOWN("

AA 1920 FORI=1TO8:PRINTIS(I):N
EXT

SG 1930 PRINT"lDOWN)":GOSUB186
0:POKEV+21,1:GOTO5 20

AB 1940 DATA 0,0,0,1,192,0,1,1
92

AO 1950 DATA 0,4,192,0,4,192,0

-20

XR 1960 DATA 192,0,20,192,0,20
,193,192

BK 1970 DATA 20,197,192,4,197,

192,4,197

QM 1980 DATA 192,1,197,192,1,1

93,192,2 40

JS 1990 DATA 192,207,63,255,25

2,15,255,252

CX 2000 DATA 3,255,252,170,187

,190,42,174

DC 2010 DATA 234,10,170,166,0,

170,128,255

FG 2020 DATA0,0,0,0,0,60,0,0

EG 2030 DATA192,3,195,0,0,51,2
40,0

QD 2040 DATA15,12,3,248,192,12
,8,4B

RB 2050 DATA0,50,4a,0,194,0,0,
192

CB 2060 DATA12B,0,192,128,0,0,

128,0

GD 2070 DATA0,128,0,2,0,0,86,6

4

PM 2080 DATA5,85,84,21,85,B0,1
,85

JF 2090 DATA64,0,21,0,0,0,0,0

DB 2100 DATA5,0,0,1,64,0,0,B0

QD 2110 DATA0,0,20,0,0,5,0,0

JG 2120 DATA1,64,0,0,B0,21,85,

B0

EK 2130 DATA16,0,16,18,170,16,

18,34

ME 2140 DATA16,208,32,16,16,32
,28,16

RR 2150 DATA32,16,208,32,19,21

, 85,B0

HF 2160 DATA0,0,204,48,12,48,0

,195

AJ 2170 DATA12,12,12,48,0,0,19

2,0

GD 2180 DATA0,16,0,0,32,0,0,8

XA 2190 DATA0,0,8,0,0,8,0,7 2

XR 2200 DATA32,33,34,32,136,0,

170,0

DD 2210 DATA0,158,0,10,182,160

,160,158

MC 2220 DATA10,128,1B2,2,64,17

0,1,2

DE 2230 DATA8,128,8,8,32,8,32,

32

QM 2240 DATA16,32,4,0,32,0,0,B

QF 2250 DATA0,0,4,0,0,0,0,0

RB 2260 DATA 1,84,0,4,1,64,4,0

HF 2270 DATA 20,16,0,1,16,80,1

,17

BM 22B0 DATA 0,1,64,0,65,64,0,

68

EJ 2290 DATA 16,1,80,5,84,128,

1 28, 48

XQ 2300 DATA 8,8,50,0,0,192,20

0,32

KS 2310 DATA 200,192,0,192,194

,35,195,32

GQ 2320 DATA 3,35,0,3,3,3,3,12

PX 2330 DATA 0,0,12,0,0,12,0,7

2

ME 2340 DATA TREASURE ISLAND,

{SPACE}SEA MONSTER'S L
AIR, BLUEBEARD'S BAY

SE 2350 DATA MERMAID'S LAGOON,

CAPT. HOOK'S SWAMP, S

PICE ISLAND

SG 2360 DATA JEWEL ISLAND, SKE

LETON INLET, BARBARY C

OAST,PIRATE COVE

AP 2370 DATA SIFT THROUGH SAND

, A FEW PIECES OF EIGH

T

AX 2380 DATA SEARCH ISLAND, NO

THING OF INTEREST,

GJ 2390 DATA SEARCH OLD GALLEO

N, SOME SILVER JEWELRY

AE 2400 DATA SEARCH ISLAND, EX

OTIC SPICES

FP 2410 DATA SEARCH HARBOR, A

{SPACE}CUTLASS
QE 2420 DATA SEARCH SWAMP, NOT

HING BUT SNAKES

PK 2430 DATA SEARCH JUNGLE, A

(SPACEJBEAUTIFUL PARRO
T

XS 2440 DATA SAIL ALONG COAST,

NOTHING OF INTEREST.

GF 2450 DATA SEARCH ALONG DOCK

, NOTHING OF INTEREST.

DX 2460 DATA SEARCH NATIVE HUT

S, A KEY

XX 2470 DATA SEARCH STREAM,NOT

HING BUT ALLIGATORS

BX 2480 DATA SEARCH ALONG CLIF

FS, NOTHING OF INTERES

T.

SX 2490 DATA SEARCH WOODS, NOT

HING OF INTEREST.

XC 2500 DATA SEARCH WRECKED SH

IP, SOME GEMS

AA 2510 DATA SEARCH OLD SHIP,

[SPACE[NOTHING BUT AN

(SPACE)OLD COMPASS.
AD 2520 DATA COMB BEACHES, A F

EW DOUBLOONS

ED 2530 DATA 0,1,1,0,0,1,1,1,0

,1,1,1,0,1,1,1,0,1,0,1

XM 2540 DATA 1,1,1,0,1,1,1,1,1

,1,1,1,1,1,1,1,1,1,0,1

MF 2550 DATA 1,1,1,0,1,1,1,1,1

,1,1,1,1,1,1,1,1,1,0,1

KE 2560 DATA 1,1,1,0,1,1,1,1,1

,1,1,1,1,1,1,1,1,1,0,1

XQ 2 5 70 DATA 1,0,1,0,1,0,1,1,1

,0,1,1,1,0,1,1,1,0,0,1

BE 2580 DATA 1272,1275,127B,12

81,1284

GA 2590 DATA 1392,1395,1398,14

01,1404

PK 2600 DATA 1512,1515,1518,15

21,1524

JF 2610 DATA 1632,1635,1638,16

41, 1644

MB 2620 DATA 1752,1755,1758,17

61,1764

Turbo BootMaker
Article on page 67.

AC 100 PRINT"[CLRj{2 DOWN)
{WHT)"CHR?(8)CHR?(14}:P

RINT TAB(10)"" TURBOBO

OTMAKER *1":Z?=CHRE(0T
AB 110 FOR AD=822 TO 915:READ

!SPACE)BY:CK=CK+BY:POKE
AD,BYiNEXT:IF CK=11597

THEN 130

GP 120 PRINT"(2 DOWN)[RVSjERRO

R IN DATA STATEMENTS 1"i

STOP

GH 130 PRINT"[DOWN}{2 SPACES]^

NSERT A DISK CONTAINING

TURBODISK."

PQ 140 PRINT TAB(7)"PRESS

{RVS) RETURN TOFFj WHEN
READY7"

XC 150 GET KSilF KS"CHRS(13)
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SJ 1390 IPF2-0THENI430 
SS 1400 PRlNT-(2 DOWN}YOU DEPE 

ATED THE SEA MONSTER­
JE 1410 PRlNT-YOU MAY CONTINUE 

ON YOUR JOURNEY. 
( 4 DOWN)-

SE 1420 TM-R,GOSUB1S60,POKEV+2 
1 , 1,GOT0690 

HK 1430 PRINT- (2 DOWN}YOO CANN 
OT FIGHT THE MONSTER W 
ITIIOUT-

JX 1440 PRINT"A CUTLASS " 
PX 1450 GOTOl360 
RF 1460 ----- REM SOUND SUB----

JE 1470 POKES+24,1 5,POKES+5,9 , 
POKES+4 , 17 

GO 14S0 POKES+1 , 6,POKES,10S;FO 
RT- l T01000:NEXT 

AO 1490 POKES+4 , 16:FORT-IT025, 
NEXT 

EX 1500 RETURN 
RM 1510 - ----REM DRAW MAP----­
XK 1520 POKEV+2I ,0 
PR 1530 PRINT MlcLR)12 DOWN} "TA 

B(7)MgSjNAVIGATION MAP 
12 DOWN" 

RB 1540 X$ . MO~'f~p" 

XO 1550 Y$-"iH~ iNa" 
HC 1560 Z$ - "L~p~ rr 
CK 1570 FORI - lT05:PRINTTAB(7); 
DP 1580 FORJ- lT05:PRINTX$;;NEX 

T,PRINT 
AE 1590 PRlNTTAB(7); 
8M 1600 PORJ-lT05,PRINTY$ ;;NEX 

T,PRINT 
CE 1610 PRINTTAB(7); 
AI( 1620 FORJ_ IT05:PRINTZ$: ,NEX 

T,PRINT 
AX 163e NEXT 
so 1640 FORI-lT025 
FM 1650 IFL(I)_lTHENPOKELO(I), 

Sl,POKELO(I)+S,5 
QG 1660 IFL(I)-2THENPOKELO(I), 

4S,POKELO(II+s , 6 
EM 1670 NEXT 
JP 1680 POKELO(R),81:POKELO(R) 

+S,7 
KO 16ge PRINT"IHOHE} (6 DOWN}"T 

A8(27)"(GRN}g8S~ - LAN 
D" 

RK 17ee PRINTTAIl(27)"(BLU) - ~Sa 
_ WATER " 

IlE 171e PRINTTAIl(271"(n:LI0~8S 
- CURRENT- -

Sil 1720 PRINTTAD(31}"LOCATION" 
FM 1730 PRINTTAB(33)"(3 DOWN) 

{YEL)N" 
KP 1740 PRINTTAS(33)"-" 
JK 1750 PRINTTAS(31)"W- 0 - E" 
11M 1760 PRINTTAS(33)" - "-
EO 1770 PRINTTAS(33)"S" 
11K 1780 PRINT"(4 DOWN)",GOSU81 

860,GDT0510 
1101790 GETK$ , IFK$ -""THENI790 
GR Ise0 IFK$ -CtlR$(13)THENRETUR 

N 
PO 181e IPK$C)"(DOWN)"THEN1790 
EB 1820 K-K+l :Y- Y+8 
JM 1830 IFK>DTHENK- l :Y-BI 
OH 1840 POKEV+3,Y:POKEV+5,Y,PO 

KEV+7,Y 
ER 1850 GOT01790 
RX 1860 PRINTTAS(6 1"87a(PRESS 

(SPACE )ANY KEY TO CONT 
INUE)" 

MK 1870 GETK$:IFK$-""THENI870 
OG 1880 RETURN 
GO 1890 FORI-lT011:POKE53280,I 
R~ 190e FORT_1T025 : NEXT,NEXT , P 

OKE53280,0,RETURN 
EJ 1910 PRINT"{2 OOWN ) INVENTOR 

Y:(DOWN)" 
AA 192e FORI-lT08,PRINTI$(I} : N 

EXT 
SG 1930 PRINT"loo"''N)",GOSUBI86 

0 :POKEV+21,l,GOT0520 
AS 1940 DATA 0,0,0 , 1,192 ,0,1,1 

92 
AO 1950 DATA 0,4,192,0,4,192 , 0 

,2. 
XR 1960 DATA 192,0,20,192,0,20 

, 193 , 192 
BK 197e ~TA 2e, 197,192,4 , 197, 

192 , 4,197 
OM 1980 DATA 192,1,197,192,1,1 

93 , 192,24e 
~S 1990 DATA 192,2e7 , 63,255 , 25 

2 ,1 5 , 255,252 
ex 2e0e DATA 3, 255,252 , 17e,187 

, 190,42,174 
DC 2ele DATA 234 , 10,170,168,0 , 

17e , 128,255 
FG 2e20 DATA0 , e , e,0,e , 60 , e,0 
EO 2030 DATA 192,3,195,e,0,51,2 

40 , e 
00 2040 D~TAI 5 .1 2 , 3,248,192,12 

,8,48 
Re 205e DATA0 , 5e , 4S,0,194,e,e, 

'92 
CB 2060 OATA128,0,192,128,0,0, 

128,0 
GO 207e DATA0 ,1 28,e,2,e,0,86 , 6 

4 
PM 2080 DATA5,85,84,21,85,80 , l 

, .5 
JF 2090 OATA64,0 , 21 , 0,e , 0,e,0 
OS 2100 OATA5,0 , 0,1 , 64,0,e,8e 
00 2110 DATA0,0,20,0 , 0 , 5,e,0 
JO 21 20 ~TA1 , 64,0 , 0 , a0 , 21 , 85 , 

•• EK 2130 OATA16 , e,16 , lS , 17e , 16 , 
18 ,34 

ME 2140 DATA16 , 2ea , 32 , 16,16 , 32 
, 28 ,16 

RR 2150 OATA32,16,208,32,19,21 
,85,80 

HF 2160 DATAe,0,204,48,12,48,e 
, 195 

AJ 2170 ~TA12 . 12.12,48,0,0,19 
2,e 

GO 2180 OATAe,16,e,0,32,0,e,8 
XA 21ge DATA0,0,8,e,e . 8 , e,72 
XR 22e0 OATA32,J3,J4,32,136,e , 

170 , e 
002210 OATAe,158 , e,1e,182,160 

,16e , 158 
MC 2220 DATA10,128,182,2,64,17 

0 , 1,2 
DE 2230 OATA8,128 ,8,8 , 32 , 8,32, 

32 
OM 2240 OATA16,J2,4,0,32 , 0 , 0,8 
OF 2250 DATAe,0,4 , O,0 , 0.e,0 
RS 226e DATA l,84,e,4,l,64,4,e 
In' 2270 ~TA 2e,16,e,I.16,80,l 

,n 
aM 228e DATA 0,1,64,0, 65 ,&4,0 , 

6. 
EJ 2290 DATA 16,1,80, 5 , 84 ,128, 

128 , 48 
XO 2300 DATA 8 , 8 , 5e ,0,e,192,2e 

e,32 
KS 2310 DATA 20e,192 .0,1 92,194 

, 35,195,32 
GO 2320 DATA 3,35,0,3,3,8,3,12 
PX 2330 OATA 0,e,12,0,0.12,0,7 

2 
ME 2340 DATA TREASURE ISLAND, 

{SPACE)SEA MONSTER'S L 
AIR , BLUEBEARD'S BAY 

SE 23se DATA MERMAID'S LAGOON , 
CAPT , HOOK'S SWAMP, S 

PICE ISLAND 
SG 2360 DATA Jl~EL ISLAND, SKE 

L~ON INLET, BARBARY C 
OAST,PIRATE COVE 

AP 237e DATA SIFT THROUGH SAND 
, A FEW PIECES OF EIGII 
T 

AX 2380 DATA SEARCH ISLAND, NO 
TilING O~' INTEREST, 

GJ 23ge DATA SEARCH OLD GALLEO 
N, SOME SILVER JEWELRY 

AE 240e DATA SEARCH ISLAND, EX 
OTIC SPICES 

FP 241e DATA SEARCH HARBOR, A 
(SPACE I CUTLASS 

OE 2420 DATA SEARCH SWAMP , NOT 
IIING BUT SNAKES 

PK 2430 DATA SEARCH JUNGLE, A 
I SPACE)BEAUT IFUL PARRO 
T 

XS 2440 DATA SAIL ALONG COAST, 
NOTIUNG OF INTEREST. 

GF 2450 OATA SEARCH ALONG DOCK 
, NOTHING OF INTEREST. 

ox 246e DATA SEARCH NATIVE HUT 
S, A KEY 

XX 2470 DATA SEARCH STREAM,NOT 
lUNG BUT ALLIGATORS 

BX 2480 DATA SEARCH ALONG CLI F 
~'S, NOTtlING OF INTERES 
T. 

SX 2490 DATA SEARCH WOODS, NOT 
HING OF INTEREST. 

XC 25e0 DATA SEARCH WRECKED SH 
IP, SOME GEMS 

AA 2510 DATA SEARCII OLD SIlIP, 
ISPACE)NOTHING BUT AN 
(SPACE)OLD COMPASS , 

AD 2520 ~TA COMB BEACHES, A ~' 
EW DOUBLOONS 

ED 2530 DATA 0 , l , l,0 , e , 1 , I , l , e 
,1,l , 1,0 , 1 , 1 , l , e , l , 0,l 

XM 2540 DATA l,l,l,e,l , l,l,l,l 
,1,1,1,1,1,1,1,1,1,0,1 

MP 2550 DATA 1,1 , 1 , 0, 1 ,1,1,1,1 
,1,1,1.1,1 , 1 , 1,1,1,0,1 

KE 2560 ~TA l,l,l,e,l,t,l,l,l 
, l,l,t , l,l,l,l , l , l,e , l 

XO 2570 ~TA 1,0,1,0,1,0,1 . 1 . 1 
, 0,1,1 , 1 , 0 , 1,1,1,0,0 . 1 

BE 258e DATA 1272,1275,1278 . 12 
81,1284 

GA 2590 DATA 1392,1395 , 1398,14 
01,1404 

PK 2600 DATA 15 12,1515 , 1518 , 15 
21,152 4 

JF 2610 ~TA 1632,1635 ,1 638 , 16 
41,1644 

MB 2620 DATA 1752 , 1755, 1758,17 
61,1764 

Turbo BootMaker 
Article 0 11 page 67. 

AC 100 PRINT~{ CLR lI2 DOWN) 
(WIlT) "CUR$ (8 ICHRS ( 14 I , p 
RINT TAB(10)" ·· TURBOBO 
OTMAKER ·· " : Z$=cHR$(e, 

AS lle FOR AO_822 TO 915 :READ 
(SPACE )BY,CK-CK+DY,POKE 
AD,BY,NEXT : IF CK- 11597 
THeN 130 

GP 120 PRINT~12 OOWNIIRVS)ERRO 
R IN DATA STATEMENTS I ", 
STOP 

GH 130 PRINT"{OOWN}(2 SPACES}I 
NSERT A DISK CONTAINING 

TURBOOISK , " 
PO 140 PRINT TAB(7)"PRESS 

! RVS) RETURN TOFF) WIlEN 
REAOy-;-r--

XC 150 GET K$,IP K$<>a-tR$(13) 
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RJ 160

EF 170

GA 180

CH 190

HP

PH

SE

AA

KF

SM

XK

SE

JH

SH

sx

AC

200

210

220

230

240

250

260

270

280

290

300

31E

SM

XP

BX

PB

HP

320

330

340

350

360

QM

KQ 330

BD

PD

KP

390

400

410

[SPACEjTHEN 150

CLOSE 15:OPEN 15,8,15,"

I0":GOSUB 500:IF E THEN

600

TS="":P RINT"[DOWN)NAME

(SPACE)OF TURBODISK FIL
E:"iINPUT TSiIF T$ = "" T

HEN 170

OPEN 1,8,8,"0i"+T$+",P,

R":GET#1,AS,BSiGOSUB 50

0:IF E THEN 600

TL=ASC(AS+ZS):TH=ASC(BS

+ZS):POKE 834,TL:POKE 8

36,TH:POKE 861,TL:POKE

[SPACE)e62,TH
TS=49152:TE-TSiPRINT TA

B(7)"(DOWN)READING: "T?
FOR SS=0 TO 1iGET#1,A$i

SS=STiPOKE TE,ASC(AS+ZS
):TE=TE+1iNEXT

CLOSE lilF STO64 THEN

(space}print"{2 down}

[rvsjerror reading turb

odisk file.":stop

print"(down) _insert the

disk on which you wish

to"iprint" create the

[space[boot file."

print tab(7)"press

[rvs] return toff } when
readyT"

get ks;if ks<>chrs(13)

tSPACEiTHEN 250
PRINTt15,"I0"iGOSUB5 00:

IF E TKEN600

PS = "":PRINT"1 DOWNJNAME
(SPACE)OF PROGRAM TO TU

RBOBOOT:"iINPUT PS:IF P

$ = "" THEN 290

P=LEN(PS):POKE 874,P:FO
R 1=1 TO P:POKE B99+I.A

SC(MIDS(P5,D) :NEXT

OPEN 1,9,B,"0l"+PS+",P,

R":GOSUB 500:CLOSE 1:IF

E=0 THEN 310

IF E-62 THEN PRINT"

(DOWNj REMEMBER TO PUT

{SPACE}A COPY OF "PS:PR
INT" ON THIS DISK."

PRINTTAB(5)"fDOWNj^S TH

E PROGRAM BASIC OR KL?"

:PRINTTAE[9)"£RESS
iRVS) B [OFF] OR £RVS]

[spaceTm [offJ"

GET KSlIF KS="B" THEN 3

80

IF KS<>"M" THEN 320

AS="":INPUT"(DOWNJSTART

ING ADDRESS";AS:IF AS = "

" THEN 340

D=0:IF LEFTS(AS,1)<>"$"

THEN D=VAL(AS):GOT0 37

0

FOR 1=2 TO LEN(AS):A=(A

SC(HIDS(AS,I))AND 127)-

48:D=(16«D)+A+(7*(A>9))

:NEXT

DH=INT(D/256):DL=D-(256

*DH):POKE 891,76:POKE 8

92,DL:POKE 893,DH

BS = ""i PRINT"[DOWN JNAME

(SPACElFOR TURBOBOOTING
FILEi":INPUT BS : I F BS =

"" THEN 3B0

OPEN 1,8,8,"0:"+BS+",P,

W":GOSUB S00:IF E THEN

ESPACE]600
PRINT TAB(7)"iDOWN}WRIT

ING: "BS

PRINT#1,CHRS( 38) ,-CHRS(3

JR 420 FOR AD=B0B TO 915:PRINT
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XK

BG

JA

AH

SC

JD

430

440

450

500

600

610

RP 620

FD 630

JS B22

KH 832

HQ 842

JA 852

GB 862

BJ 872

AP 882

PA 892

I1,CHRS(PEEK{AD))1(NEXT
FOR AD"TS TO TE:PRINT*1

,CHRS(PEEK{AD));iNEXT

CLOSE 1 :GOSUB 500:1F E

[SPACE}THEN 600

CLOSE 15:PRINT"[2 DOWN]

"BS" WILL NOW TURBOBOOT

"PSiEND

INPUT!15,E,ES:RETURN

CLOSE 1:PRINT"[DOWN]
[RVS j";

IF E=62 THEN PRINT"NO F

ILE WITH THAT NAME ON T

HIS DISK.":GOTO 170

IF E=63 THEN PRINT"THAT

NAME IS ALREADY USED 0

N THIS DISK."iGOTO 380

CLOSE15:PRINT"DISK ERRO

Ri")E;ES:END

DATA 32,138,255,169,148

,160,3,133,251,132

DATA 252,169,0,160,192,

133,253,132,254,160

DATA 0,177,251,145,253,

200,208,249,230,252

DATA 230,254,165,254,20

1,196,208,239,32,0

DATA 192,32,6B,229,166,

186,160,1,32,186

DATA 255,169,1,162,132,

160,3,32,189,255

DATA 169,0,32,213,255,1

34,45,132,46,32

DATA 94,166,32,142,166,

76,174,167,42,0,0,0,0,0

,0,0,0,0,0,0,0,0,0,0

Slots
Article on page 52.

JC 10 POKE56,48:POKE55,0iCLRiG

OTO40

KG 20 POKEXR,YC:POKEXR+l,XiPOK

EXR+2,0:SYS6 55 20|RETURN

MF 30 X-lliYC=23:GOTO20

KG 40 IFPEEK(808)-237THENPOKE5

3 281,15iPOKE53280,151KB-

198iFL=liXR-7811GOTO60

XQ 50 KB=239:FL=0:XR=2035:POKE

65305,241

KA 60 GOSUB470.PRINT"[CLR}

[5 DOWNj":CS(0) = " fPUKjU
K[DOWN)[3 LEFT]LMN"iCSTT

7-" ( BLU J " + RIGHT"STCS ( 0 ), 1

0)
HS 70 IFFL=0THENPOKE12909,0:PO

KE12910.255

ED 80 PRINT'MGRN] {2 SPACES]
{RVS}[4 SPACES][OFF]

[3 SPACES}[RVS}
[2 SPACES}[OFF]

{7 SPACES)[RVS]
[4 SPACES][OFF}

(3 SPACES]JRVS]
[6 SPACES][OFF]

[3 SPACES]!RVS}

{4 SPACES][OFF]

[3 SPACES](RVS]

(2 SPACES}[OFF]

[2 SPACES}[RVS]
[2 SPACES][OFF]

[2 SPACES}[RVS]

[2 SPACES}11;
HD 90 PRINT"[OFF}[6 SPACES)

[RVS){2 SPACES]{OFF)

{2 SPACES)[RVS]

{2 SPACES]{OFF)

[4 SPACES){RVS}
[2 SPACESjfOFFj

(4 SPACES]{RVS}

[2 SPACES][OFF]
[2 SPACES ItRVS)

{2 SPACES)[OFF]

[2 SPACES}[RVS]
[2 SPACES)[OFF]

[6 SPACES][RVS]
[2 SPACES){OFF)
[6 SPACESKRVS]

[2 SPACES](OFF) ";
QD 100 PRINT" [RVS]{2 SPACES)

{OFF] {4 SPACESHRVS)

[2 SPACES](OFF}

{4 SPACES][RVS]

[2 SPACESHOFF}

{7 SPACES){RVS]
(4 SPACESllOFF)
[3 SPACES][RVS}

{2 SPACES}[OFF]

[6 SPACES)[RVS}

(2 SPACES)[OFF]

[2 SPACES)(RVS}

(2 SPACES][OFF]
(4 SPACES](RVSi
[2 SPACES]{OFF} ";

SD 110 PRINT"[4 SPACESKRVS)
[4 SPACES}{OFF}

[7 SPACESJ(RVS)
[2 SPACESJJOFF}
{2 SPACES][RVS]
f2 SPACES}jOFF}
f6 SPACES)[RVS}
{2 SPACES)[OFF]

(2 SPACES][RVS)
{2 SPACES){OFF]
[4 SPACESHRVS)

[2 SPACES]{OFF}

[8 SPACES]{RVS]
(2 SPACES]{OFF}

{2 SPACESHRVSJ";
FD 120 PRINT"[2 SPACES]{OFF)

[2 SPACES)[RVS}

{2 SPACES)(OFF)

[2 SPACES)[RVS)
(2 SPACESHOFF)

[6 SPACES]{RVS)
[2 SPACES){OFF}

{2 SPACES]{RVS]

[2 SPACES]{OFF}
[4 SPACESKRVS]

[2 SPACESjioFF}
(4 SPACESj(RVS}
[2 SPACES}(OFF)

[2 SPACES}[RVS}
£2 SPACES)[OFF]

[3 SPACES](RVS)

{4 SPACES]{OFF}

[3 SPACES]fRVS]"7

BQ 130 PRINT"[6 SPACESjfOFF)

[3 SPACESHRVS}
[4 SPACESHOFF)

(5 SPACES}[RVS}

[2 SPACES][OFF]

[5 SPACES}[RVS}
[4 SPACES}[OFF]"

PE 140 X=8iYC=21iGOSUB20:PRINT

"DO YOU WANT TO GO FIRS

T"jPOKEKB,0

SX 150 GETY?:IFYS<>"Y"AKDYS<>"

N"THEN150

AX 160 L1=0:GOSUB430

DP 170 Ll=ljSYS12445

BM 180 PRINT"(CLR){2 DOWN)

£GRN]"SPC(4);iFORAalTOB

jPRINTA" "fiNEXT

FB 190 PRINT"(BLK]"iFORA=1TO16

!PR1NT"[3 SPACES]^-
(3 SPACESJ-{3 SPACES)^

[3 SPACES}-(3 SPACES)^

[3 SPACES)Z(3 SPACES)-

[3 SPACES}-!3 SPACES)-"
:NEXT

ISPACE}THEN 1521 
RJ 1621 CLOSE 15 . 0PEN 15,8 , 15," 

Ie" I GOSUB 5ee.IF E THEN , .. 
E~' 1721 TS"' ''~. PRINT~(OOWN J NAME 

(SPACg}OF TUROOOISK FIL 
E. " , I NPUT T$.IP-TS . "" T 
HEN 1721 

GA 1821 OPEN 1,8 , 8,"O , "+T$+",P, 
R":GET'l,A$,O$,GOSUB 521 
9:IF E THEN 62121 

OH 1921 TL~ASC(A$+Z$) : TH-ASC(B$ 
+Z$) : POKE 834,TL: POKE 8 
36 , TH.POKE 861,TL:POKE 
[ SPACE}862,TIl 

MP 2921 TS .. 49152.TE_ TS , PRINT TA 
8(7)" (OOWN)READING: "T$ 

PIl 2 121 FOR SS-e TO-l ,GET'I , A$, 
SS_ ST , POKE TE , ASC(A$+Z$ 
) : TE-TE+l.NEXT 

SE 2221 CLOSE 1 . IF STo64 THEN 
(SPACE}PR!NT"{2 DOl-rll) 
{RVS )ERROR READING TURS 
ODISK-FILE,":STOP 

AA 2321 PRINT"I OOWN} INSERT THE 
01 SK ON Wlilcii YOU W'I SH 
TO",PRlt."T" CREATE THE 

ISPACE)80OT FILE." 
KF 2421 PRI NT TAD(7)"PRESS 

{Rvsl RETURN TOFF} WHEN 
READY~ 

SM 2521 GET K$:IF K$<)CHRS( 1 3) 
(SPACE)THEN 2521 

XK 269 PRINT'15 , "Ie",GOSUB509 , 
IF E THEN699 

SE 279 PS -"" ,PRINT"!OOWN}NAME 
[SPACE) OF PROGRAM TO TU 
RBOBOOT, " ,lNPUT P$:IF-P 
S .... -;; TIIEN 2921 

JH 2821 P"'LEN(P$) ,POK E 874,P:FO 
R 121 TO P:POKE 899+I, A 
SC(MID$(PS,l)) ,NEXT 

SII 29 21 OPEN 1,8 , 8 , "e,"+p$+" , P , 
R " :GOSUO 5ee,CLOSE 1 : 1F 

E-e THEN 3121 
SX 32121 I F E"62 THEN PRINT" 

{OOWN I RFJo1EMBER TO PUT 
(SPACE}K COPY OF "PS : PR 
I NT " ON THIS DISK." 

AC 3121 PRINTTA8(5)"100"~lIs Til 
E PROGRAM 8ASIC OR-ML?" 
: PRJ NTTAB l'§T"""iiREss -
(RVS) 8 (O~'F)-O R IRvs) 
ISP ACE1M (on') " 

S M 3221 GET K$, IF K$. " S" TIIEN 3 
aa 

XP 339 IF K$o"M " THEN 3221 
BX 341J AS """ .INPUT"IOOI-r"N)START 

ING ADDRESS":A$:IF- AS_" 
" THEN 340 

P8 3521 D-e : !p LEFT$(A$ , I)<>"S" 
THEN o-VAL(A$).GOTO 37 

a 
liP 3621 FOR 1.2 TO LEN (AS) :A- (A 

SC(MID$(AS,I))AND 127) -
48 :0- 116 - 0)+1\+( 7- (1\)9) 
:NEXT 

OM 3721 DH"'INT(D/256) : DL=D-(256 
* OH) :POKE 891,76 : POKE 8 
92,DL,POKE 893,DH 

KO 30D B$ " "":PRHrr"lool-rll)NA."IE 
ISPACE)FOR TURBOBoOTING 
FILE,",JNPUT OS7IF S$ _ 

.. " THEN 380 
DO 390 OPEN 1,8 , a ,"IJ, " +BS+ - ,P, 

W":GOSUB 5DD:IF E THEN 
[SPACE)6ee 

PO 401J PRINT TAD(7)ff{DOWN)WRIT 
I NG : "SS -

KP 4121 PRINTil, CIIR$(38 ):CHRS(3 
) ;aIRS( 54) :aIR$ (3): 

JR 420 f'OR AD_8eB TO 915 : PRINT 

100 COMPUTErs GIIlllrre A\lQUSI 1986 

'I , CHR$(PEEK(AO)) ; , NEXT 
XK 43 21 FOR AD-TS TO TE , PRINT'l 

,CHRS(PEEK(AD)):,NEXT 
BG 4421 CLOSE I , GOSUB 5ee:lF E 

[ SPACE) THEN 6 f!0 
JA 4 59 CLOSE 15,PRI NT"[ 2 DOWN) 

"8$" WI LL NOW TUROOBOOT 
"P$ , END 

AR 59D INPUTf15 , E , ES , RETURN 
SC 6210 CLOSE 1,PRINT"(OOWN} 

IRvs}"; 
JO 610 IF E-62 THEN PRINT "NO F 

ILE WITH THAT NAME ON T 
HIS DISK,",GOTO 1721 

RP 6221 IF E-63 THEN PRINT"TIIAT 
NAME IS ALREADY USED 0 

N TillS DISK." , GOTO 3821 
m 6321 CLOSE15 , PRlNT"DISK ERRO 

R,":E;ES , END - -
JS 822 DATA 32 , 13B,255,169 , 148 

, 1621,3, 133 , 251 , 132 
KH a32 DATA 252 , 169,21,1621 , 192, 

1 33 , 253 , 132,254 ,1621 
HO 842 DATA 21 , 177 , 251 , 14 5 , 253 , 

2e e,2 0 B , 249 , 239 , 252 
JA B52 DATA 2321,254,165 , 254,221 

1,196,208 , 239 , 32 , 0 
GS 862 DATA 192 , 32 , 68 , 229 , 166, 

186 , 160,1 , 32 , 186 
OJ 872 DATA 255 , 169,1 , 162,132 , 

1621 , 3 , 32 , 189,255 
AP 882 DATA 169 ,9, 3 2 ,213 , 255 , 1 

34,4 5 , 132 ,4 6 , 32 
PA 892 DATA 9 4, 166,32 , 14 2 , 166 , 

76 , 174 , 167 ,4 2 , 9 , 21 , 0,21 , 9 
,21 , 9 , 21 , 0 , 0 , 9 , 21 , 21,9,21 

Slots 
Article 011 page 51. 

JC Ie POKE56 ,48 : POKE55 ,9 ,CLR , G 
OT04e 

KG 221 POKEXR , YC,POK£XR+l,X . POK 
EXR+2 , e , SYS65520,RETURN 

MF 3D X- ll.YC-23 . GOT020 
KG 40 IPPEEK(808j-237TIlENPOKE5 

3281,15 . POKE532Re , 15 1KS-
198.PL- l,XR- 781,COT06e 

XO 521 KB_ 239:FL_e,XR_ 2e35:POKE 
653215 , 241 

K/\ 60 GOSUD47e , PRINT" [CLRI 
1500WN}",CS(9)· " {PUR)IJ 
KlOOWNlI3 LEFTILMN" , CSIT 
1-" (BLU}" +RIGHT$TC$(0) , l 
a) 

HS 70 IFFLaeTHENPOKE12999,e:PO 
KE12910,255 

ED 8f! PRINT"IGM)12 SPACES) 
IRvsI14 SPACES)[OFF) 
(3 SPACES)IRVS) 
12 SPACES II OFF) 
(7 SPACESJ(RVS) 
14 SPACES ) (O~'F) 
(3 sPAcEslIRvsJ 
(6 SPACES ) (OFF) 
(3 SPACES) (RVSJ 
14 sPAcEs){Of'FI 
(3 SPACESJ{RVS) 
12 SPACES II OFF) 
12 SPACES II RVS) 
12 SPACES) (OFP) 
(2 SPACES II RVS I 
12 SPACES I": 

110 921 PRINT"{OFF}(6 SPACES) 
I RVsI12 SPACES J {OFF) 
{2 SPACES II RVS I 
(2 SPACES) I OFF) 
(4 SPACES J{ RVS) 
(2 SPACES II OFF) 

(4 SPACEsl{RVSI 
12 SPACES I (OFF) 
12 SPACES II RVS) 
12 SPACES Jl OFF ) 
( 2 SPACEsIiRVs) 
12 SPACES I ( OFF) 
16 SPACES II RVS ) 
(2 SPACES) ( OFF) 
16 SPACES) (RVS) 
(2 SPACES)(OFFI , 

00199 PRINT" IRVSI!2 SPACES) 
IOFFI14 SPACESI(RVS) 
[2 SPACESlioFP) 
14 SPACESIIRVS) 
(2 SPACESlloFF! 

I, SPAC" IIRVSI 
4 SPACES OFF 

13 SPACESI{RVS ) 
(2 SPACESlloFF ) 
{6 S PACES} I RVS} 
( 2 SPACES}{OFF) 
12 SPACES){RVS} 

I, SPACESII OFF I 
4 SPACES RVS 

12 SPACES lloFFI " : 
SO 11 9 PRINT"(4 SPACES)(RVS) 

14 SPACES li oFF) 
17 SPACES)(RVS) 
!2 SPACES)(OFF) 
( 2 SPACES I! RVS ) 
12 SPACES)loFF} 
16 SPACES){RVS} 
12 SPACES] [OFF) 
[2 SP ... CES) (RVS) 
(2 SPACES) ( OFF) 
14 SP ... CES}(RVS) 
12 SPACES)(OFF} 
la SPACES) {RVsl 
12 SPACES}(OFF} 
{2 SPACES){RVS}" ; 

FO 1 221 PRINT"{2 SPACEslloFF} 
(2 SPACES){RVS) 
12 S PACES) (OFF) 
( 2 SPACES)[RVS) 
12 SPACES) (OFF! 
(6 SPACES) (RVS) 
12 SPACES) (OFF) 
(2 SPACES) {RVs l 
(2 SPACESl{OFF) 
14 SPACESl{RVSI 
(2 SPACES) {OFF} 
( 4 SPACESJ{RVS) 
[2 SPACEslloPF) 
12 SPACES J( RVS I 
(2 SPACES) (OFF) 
13 SPACESI{RVS) 
(4 SPACES) {OFF} 
13 SPACES){RVS} " : 

SO 1321 PRINT"(6 SPACESJ{OFF} 
13 SPACES) (RVS] 
(4 SPACES)loFF) 
15 SPACES } (RVS) 
(2 SPACES)(OFF) 
(5 SPACES) (RVSJ 
[4 SPACES)(OFF)" 

PE 140 X-8,YC-21 , GOSUS2e, PRINT 
"00 YOO WANT TO GO FIRS 
T " , POKEKO,0 

SX 150 GETYS:IFYS<>"Y"ANDYS<)" 
N "THEN150 

AX 1621 Ll-e.GOSU8430 
DP 179 Ll-1 JSYS12445 
8M la0 PRINT"(CLRII2 OOWN ) 

(GRN}MSPC(4) ; , FORA-IT08 
, PRINTA M "; ,NEXT 

FB 190 PRINT"(BLK ! " , FORA-ITO I 6 
: PRINT"13 SPACES!-
13 SPACES}-{3 SPACES! -
13 SPACES)~13 SPACES}~ 
{3 SPACES)~13 SPACES}~ 
(3 SPAces F{ 3 SPACES F" 
: NEXT - -



PRINT"f3 SPACESJfRVS}
(33 SPACES}11

IFYS="Y"THEN250

Y=INT(RND(TI+Y)*7+.2)

POKE12288+Y,255iPOKE123

69+Y,Y+9

X.= 4+YMiYC=17 iGOSUB20iP

RINTCS(0)

GOSUB30iPRINT"[BLU} YOU

R MOVE {l-8){3 SPACES]
{2 LEFT]";iPOKEKB,0

GETYS:IFYS=""L"THENGOSUB

430iGOSUB30:PRINT"

{2 UP)!l7 SPACES}"iGOTO
250

IFY$<"1"'ORYS>"8"THEN260

Y=VAL(YS)-1iPOKEl2400,Y

:TK=1:CL=1[GOSUB390

IFYC<5THEN360

GOSUB30:PRINT"fPUR) COM

PUTER MOVES "iSYS12468

P5=PEEK(12397):IFP5=1TH

EN360
Y=PEEK(12389)iTK=255iCL

=0:GOSUB390

IFP5=255THEN370

GOSUB30:PRINTSPC(15)Y+1

"(LEFT}{4 SPACES}"
FORI=1TO1800:NEXT:GOTO2

50

GOSUB30:PRINT"lGRN]
{5 SPACESjYOU WIN

[8 SPACES]":GOTO380

GOSUB30:PRINT"{GRN}

[5 SPACESjYOU LOSE

(7 SPACES}"

FORI=lTO3500:NEXTiGOTOl

40

P=PEEK(12369+Y)

POKE12288+P,TK:POKE1236

9+Y,P+9

Pl=INT(P/9):P2=INT((P/9

j

FS 200

AM 210

BK 220

RG 230

EC 240

XG 250

PD 260

DM 270

ED 260

FC 290

AC 300

PH 310

GR 320

JF 330

FE 340

JF 350

QH 360

PM 370

JH 380

CD 390

SH 400

QA 410

RD 420 X=P2M+4:YC=17-2*P1:GOS

UB20:PRINTCS(CL)[RETURN

PP 430 GOSUB30jPRINT"[GRN]

(2 UP}{4 LEFT]
[4 SPACESjENTER LEVEL (

1-4 )U SPACESi "iPOKEKB,
0

EQ 440 GETA?:IFAS<"1"ORA?>"4''T
HEN440

EC 450 L=VAL(AS)iIFL1THENL=L-1

RO 460 POKE12399,LiPOKE12397,0

: RETURN

MB 470 PRINT"(CLR}":X-14tYC=12

-GOSUB20 :PRINT" ( BLKjPLE

ASE WAIT"

CD 480 IFFLTHENPOKE56334,0:POK

El,51

ME 490 IFFL=0THENPOKE1177,62

PJ 500 FORA=0TO2047iPOKEA+1433

6,PEEK(A+53248)iNEXTAil

FFL=0THENPOKE1177,63iGO

TO520

DH 510 POKEl,55:POKE56334,129i

POKE53272,30:GOTO530

GQ 520 P0KE65298,PEEK(65298)AN

D251 :POKE65299,PEEK[652
99)AND3OR56

CS 530 FORA=584TO631:READB:POK

EA+14336,B:NEXT

BR 540 C=0:FORA=12402TO12972;R

EADBIC=C+B!POKEA,BiNEXT

:IFC=56347THENRETURN

JJ 550 PRINT"(CLR)ERROR IN DAT

A":STOP

PS 560 DATA 0,3,15,31,63,63,12

7,127

SO 570 DATA 254,255,255,255,25

5,255,255,255

AS 560 DATA 0,128,224,240,248,

248,252,252

MS 590 DATA 127,127,63,63,31,1

5,3,0

FO 600 DATA 255,255,255,255,25

5,255,255,254

EB 610 DATA 252,252,248,24B,24
0,224,12B.0

MK 620 DATA 255,1,8,248,10,246

,247,1,255,1,255,255,1,
255,1,0,2,8,36

EM 630 DATA 0,1,2,16,142,108,4

8,174,107,48,189,129,48
,24,121,93,49,153,93

KP 640 DATA 48,174,108,48,96,2

06,111,48,160,7,152,153

,B1,48,136,16,249,160,8
0

XQ 650 DATA 169,0,153,0,48,136

,16,248,96,172,111,48,1

69,0,153,97,48,9,64

HB 660 DATA 153,93,4B,41,0,136

,16,243,200,169,1,141,7
5,49,169,8,141,141,48

RD 670 DATA 169,121,141,57,49,

169,7,141,110,48,174,11

2,48,189,81,48,56,233,9
MJ 680 DATA 157,B1,4B,32,12,49

,169,107,141,141,48,174

,112,4B,189,81,48,24,10
5

DD 690 DATA 9,157,81,48,173,10

9,48,208,8,169,0,141,10

9,48,76,95,49,96,190

KD 700 DATA 69,48,199,81,48,14

1,105,48,169,0,141,106,

48,170,173,105,48,141,1

13

XQ 710 DATA 48,173,106,48,208,

5,169,0,141,107,48,189,

114,48,24,109,113,48,14

1

HP 720 DATA 113,48,141,54,49,1

73,1,48,217,121,48,208,

19,238,107,48,32,137,48

EX 730 DATA 173,107,48,201,3,2

08,222,169,1,141,109,48

,96,173,106,48,73,1,141

BF 740 DATA 106,4B,232,236,110

,48,2 08,186,96,16 9,0,15

3 , 89,48,190,89,48,189,8

1

QQ 750 DATA 48,201,54,144,30,2
01,63,176,8,169,0,153,9

3,48,76,140,49,185,89

OD 760 DATA 48,153,101,4B,185,

125,48,141,109,48,153,9

7,48,76,151,50,74,74,74

RE 770 DATA 24,121,93,48,153,9

3,48,169,129,141,144,48

,169,121,141,57,49,169,

7

CC 780 DATA 141,110,48,32,9,49

,169,0,141,109,48,185,1

25,4B,141,75,49,169,133

KJ 790 DATA 141,144,48,169,125

,141,57,49,169,7,141,11

0,48,32,9,49,173,109,48

ME 800 DATA 240,12,153,97,48,1

85,89,48,15 3,101,48,76,

151,50,169,0,141,109,48

MJ 810 DATA 190,89,48,189,81,4

8,24,105,9,141,105,48,1

69,0,141,106,48,170,173

BF B20 DATA 105,48,141,113,4B,

17 3,106,48,208,5,169,0,

141,107,4B,189,114,48,2

4

HK 630 DATA 109,113,48,141,113

,48,141,11,50,173,221,4

8,217,121,48,208,18,2 36

,107

GK 840 DATA 48,17 3,107,48,201,

3,2 08,225,169,0,153,93,

46,76,50,50,173,106,48

PC 850 DATA 73,1,141,106,48,23

2,236,110,48,208,187,20

4,111,48,240,53,190,89,
48

HP 860 DATA 189,81.4B,141,6B,5

0,165,125,48,141,221,48

,24,169,9,125,81,48,157

BP B70 DATA 81,4B,200,32,95,49

,16 9,0,141,109,48,190,8

9,48,189,81,48,56,233
SH 880 DATA 9,141,106,50,157,8

1,48,169,0,141,221,48,1

73,18,208,41,3,24,121

A£ 990 DATA 93,48,217,97,48,14

4,9,153,97,48,185,89,48

,153,101,48,169,64,153

SH 900 DATA 93,48,190,89,48,22

4,7,240,8,152,170,254,8

9,48,76,100,49,136,48

BX 910 DATA 18,200,152,170,185

,97,48,74,202,2 09,252,1

36,24,121,93,48,153,93,

48,96

Boldface
Article on page 70.

BEFORE TYPING . . .

Before typing in programs, please

refer to "How To Type In

COMPUTED GAZFTTE Programs,"

which appears before the Program

Listings.

GA 10 INPUT"(CLR}(DOWNJ FILENA

ME";FFSiIF FF$=M" THEN 1

0

CS 20 OPEN 4,4,7:OPEN 6,4,6:OP

EN 8,8,8,"0:"+FFS+",S,R"

GQ 30 GETI8,AS:FL=ST:TLS=TLS+A
S:PS=PS+1:IF A$=CHRS(13)

OR PS=80 THEN 50

AJ 40 IF FL=0 THEN 30

JB 50 PRINT#6,CHR?(1);PRINT#4,

TLS:PRINT#6,CHRS(17)iPRI

NT#4 , TLS :TLS='" " iPS=0
MM 60 IF FL=0 THEN 30

RS 70 CLOSE8:CLOSE6:PRINT»4iPR

INTI4iCLOSE4:PRINT"END 0

F DOCUMENT"

KeyDef

Article on page 71.

HC 10 IP PEEK(7166)=175 THEN 5

0IELSE POKE 7166,175
AF 20 FAST:BANK15:FORI=0 TO 5:

K=I:IFI-4THENK=0:ELSEIFI

=5THENK=4

QJ 30 FORJ=0 TO 88:POKE 5S88+I

* 89+J , PEEK ( 641 28 -t-K" 89+J )

:NEXTJ,I

QF 40 BANK0:SLOW

BS 50 FORI=0TO9:K(I)=PEEK(4096

+1):POKE4096+I,0:NEXT:TR

AP 180:DIMK?(86):FORI=0T

OB6:READKS(I):NEXT
SF 60 DATA INST/DEL,RETURN,CR

(SPACE)RT/DN,F7,F1,F3,F5
,CR DN/UP,3,W,A,4,3,S,E,

,5,R,D,6,C,F,T,X,7,Y,G,8
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FS 200 PRlNT~13 SPACES) (RVS) 
133 SPACES I ~ 

AM 210 IFY$-~Y~THEN250 
BK 220 YaINT IRND ( TI+Y) * 7+.2) 
RG 230 POKEI2288+Y , 255 , POKE123 

69+Y , Y+9 
EC 240 X- 4+Y*4,YC-17,GOSUB20,P 

RI NTC$(e) 
XG 250 GOSUB30,PRINT~{BLU) YOU 

R MOVE ( 1-8)!3 SPACES) 
(2 LEFT}-;rPOKEKB , 0 

PO 260 GETYS'IfY$--L~THENG05UB 
4 30 ,GOSUB30,PRINT" 
!2 UP)!17 SPACESJ",OOTO 

". OM 270 IPY$<"I~ORY$)"8"TIIEN260 
ED 280 Y_VAL(Y$)_1,POKE12400,Y 

, TK_l,CL-l , G0 5UB390 
Fe 290 IPYC<5THEN360 
AC 300 GOSUB30,PRINT-{PUR) COM 

PUTER MOVES ",SYS12468 
PH 310 P5 ~PEEK{12397),IFP5 -1TII 

EN360 
OR 320 Y_PEEK(12389),TK_ 255,CL 

-0,G05UB390 
JF 330 IFP5 - 255TIlEN370 
FE 340 GOSUB30,PRINTSPC( 15)Y+l 

"(LEFTI{4 SPACES)" 
JF 350 FORI_ITOI800 , NEXT,GOT0 2 

5. 
OH 360 GOSUB30,PRlNT * {GRN) 

15 SPACES)YOU WIN 
[8 SPACES)",GOT0 380 

PM 370 GOSUB30,PRINT"IGRN) 
(5 SPACES)YOU LOSE:: 
17 SPACES I o. 

JII 360 FORI _ IT03S00,NEXT , GOTOI 

" CD 390 P-PEEK{12369+Y) 
SII 400 POKEI2288+P,TK,PQKE 1236 

9+Y,P+9 
OA 410 PI_INT(P/ 9) ,P2 - INT( (P/ 9 

- Pll *9+.1) 
RO 420 X_ P2 * 4+4,YC_ }7 _2 *Pl , GOS 

UB20,PRI NTC$(CL) , RETURN 
pp 430 GOSUB30,PRINT"[GRN) 

12 UP){4 LEFT) 
( 4 SPAC£S)£NTER LEVEL ( 
1- 4){4 SPACES}",POKEKB , , 

£0 440 GETA$ : IFA$<"I"ORA$>"4 4T 
IIEN440 

EC 450 L-VAL(M),IFLITIIENL- L.-1 
RO 460 POKE12399 , L r POKEI2397 , 0 

,RETURN 
MB 470 PRINT"{CLR)" , X- 14,YC-12 

,OOSUB20 rPRINT" {sLKlpLE 
ASE WAIT" 

CO 48S IFFLTH£NPOKE56334 , 0rPOK 
£1 , 51 

ME 490 IPFL=0THENPOK£1177,62 
PJ 500 FORA-0T02047 , POKEA+1433 

6 , PEEK(A+532 48 ) ,NEXTA,I 
FFL-0TIIENPOKE1177 , 63 , GO 
T0520 

011 511'1 POKEl,55 , POK£56334,129, 
POK£53272,30 rGOT0530 

GO 520 POKE65298 , PE£K{65298)AN 
D251rPOKE65299,PE£K(652 
99)AN030R56 

CS 530 FORA_ 584 T0631 , READB,POK 
EA+14336,B rIlEXT 

DR 540 C-B,FORA- 12402T012972,R 
EAODrC-C+B,POKEA , B, NEXT 
: IPc _58347THENRE'ruRN 

JJ 550 PRINT " (CLR)ERROR IN OAT 
A" : STOP 

PS 560 DATA 0,3,15 , 31, 63 , 63 , 12 
7 , 127 

SO 570 DATA 254 , 255,255,255,25 
5 , 255,255,255 

AS 580 DATA 0 ,1 28 , 224,240 , 248, 

248,252,252 
HS 590 DATA 127,127,63,63,31 , 1 

5 , 3,0 
ro 600 DATA 255,255,255 , 255 , 25 

5 ,255 , 255,254 
EB 610 DATA 252,252,2 48 , 248 , 24 

0 , 224 , 128,0 
MK 620 DATA 255,1 , 8 , 248 , 10 , 246 

, 247 , 1,255 , 1 , 255,255 , 1, 
255,1 , 0 , 2,8,36 

EM 630 DATA 0,1,2 , 16 , 142 , 108 ,4 
8,174 , 107,48,189, 129 , 48 
,24 , 121 , 93 , 48 , 153 , 93 

KP 640 DATA 48,174,108 ,4 8 , 96 , 2 
06,111 , 48,160,7 ,152, 153 
,81 , 48 , 136,16,24 9 , 160 , 8 

• XO 650 DATA 169,0,153,0 , 48,136 
, 16,248 , 96,172, 1 11 , 48,1 
69 , 0,153,97 , 48 , 9,64 

HB 660 DATA 153 , 93 , 48,41 , 0,136 
, 16,243,200 , 169 , 1 , 141,7 
5 ,49,169 , 8 ,1 41 , 141, 48 

RD 670 DATA 169 , 121.141, 57 ,49, 
169 . 7 , 141, 1 10 ,48 , 1 74 ,11 
2,48 , 189,81,48,56 , 233,9 

MJ 680 DATA 157.81, 48 , 32,12,49 
,169,107,141 , 141 .48,174 
,112,48,189,81, 48 , 24 , 10 
5 

DO 690 DATA 9,157,81,48,173 , 10 
9,48,208,8,169 ,0. 141, 10 
9,48,76,95, 49 , 96 , 190 

KD 706 DATA 89 , 48, 189,81 , 48,14 
1 , 105.40,169 , 0 , 141. 106, 
48.170 , 173,105,48,141,1 
13 

XO 710 DATA 48,173,106 , 48,208, 
5 , 169 , 0,141.107,48.189, 
114,48,24 , 109.113,48,14 
1 

HP 720 DATA 113.48 ,141,54 , 49 , 1 
73 , 1,48,217,12 1 ,48,208, 
19.238,107,48 ,32.137,48 

EX 730 DATA 173,107,48 , 201,3.2 
08,222,169 , 1 , 141,109.48 
,96,173,106,48,73.1,141 

BF 740 DATA 106.48,232,236 , 110 
,48,208 , 186,96,169 , 0,1 5 
3,89 , 48,190,89,48, 189 , 8 
1 

oa 750 DATA 48 , 201,54,144 , 30,2 
01 , 63,176,8,169,0,153,9 
3,48,76,140,49,185 , 89 

00760 DATA 48,1 53 ,101,48,18 5 , 
125,48,141,109 , 48 , 153 , 9 
7.48.76, lSI, 50, 74, 74,74 

RE 770 DATA 24 , 121.93,48 , 153 , 9 
3,48 , 169,129,141 , 144.48 
,169 , 121.141,57,49.169. 
7 

CC 780 OATA 141 , 110,48 , 32,9,49 
, 169,0,141,109 , 48 , 185,1 
25 , 48 , I'll, 75 , 49, 169.133 

KJ 790 DATA 141,144, 48,169,125 
, 141, 5 7 , 49,169,7,141,11 
0,48,32 , 9,49 , 173,109 , 48 

ME 800 DATA 240,12 , 153,97 , 48 , 1 
85,89,48,153.101,48 , 76, 
151,50,169,0 , 141,109,48 

KJ 810 DATA 190,89,48 , 189,81.4 
8 , 24,10 5 , 9,141,105,48,1 
69,0 , 141,106,48 , 170,173 

BF 820 DATA 105,48 , 141,113 , 48, 
173 , 106,48 .208,5,109,0 , 
141,107,48 , 189,114, 48,2 
4 

HK 830 DATA 109,113,48 , 141 , 113 
,48, 141,11,50,173 , 221,4 
8,217,121.48,208,18,238 
, 107 

GK 840 DATA 48,173,107,48 , 201, 

3 , 208 . 225 , 169,0 , 153 , 93 , 
48 , 76,50,50,173,106,48 

PC 850 DATA 73, 1, 141,106, 48,23 
2,236 , 110 , 48,208 , 187 , 20 
4 ,1 11 , 48 , 240 , 53 , 190 , 89 , 
40 

UP 860 DATA 189,81 ,48 ,1 41,68,5 
0, 185 , 125,48 , 141,221 ,48 
, 24,169 , 9,125,81,48 ,157 

BP 870 DATA 81 , 48,200.32,95,49 
,169,0 , 141 , 109 , 48,190 ,8 
9 ,48 , 189 , 81 ,48,56 , 233 

SH 880 DATA 9 , 141 , 106.50,157,8 
1, 4 8 , 169 , 0 , 141 , 221 , 48,1 
73,18,208,41 , 3 , 24, 121 

AE 890 DATA 93 , 48,217 , 97,48, 14 
4,9,153 , 97 , 48,185 , 89,48 
.153,101,48 , 169,64,153 

Sil 900 OATA 93,48,190,89 , 48,22 
4 , 7 , 240,8 , 152,170 , 254,8 
9 , 48,76 , 100 . 49 . 136 , 48 

BX 910 OATA 18 , 200,152 , 170,185 
. 97,48 , 74 , 202,208 ,2 52 , 1 
36,24 ,121 , 93 ,48 , 153,93 , 
48 , 96 

Boldface 
Article OIL page 70. 

BEFORE TYPING . . . 
Before typing in programs, please 
refer to "How To Type In 
COMPUTE!'s GAZmE Programs," 
which appears before the Program 
Listings. 

GA 10 INPUT"[ CLR)!OOWN) FILENA 
ME" ; FF$:lF FF$ - "" THEN 1 

• CS 20 OPEN 4,4,7,OPEN 6 , 4,6 ,OP 
EN 8,8 , 8, "0:"+FF$+",S,R M 

GO 30 G£T'8 , A$,PL-ST , TL$-TL$+A 
$:PS-PS+l:IF A$ - CHR$( 13) 

OR PS- 80 TH£N 50 
AJ 40 IF FL-o THEN 30 
JB 50 PRINT.6 , CIlR$(I):PRINTI4, 

TL$: PRINT,6, CIIR$ ( 17) ,PRI 
NT,4 , TL$lTL$_ M ",PS,"", 

MM 60 IF FL- 0 THEN 30 
RS 70 CLOS£8rCLOSE6,PRlNTt4rPR 

INT.4 ,CLOSE4,PRlNT M END 0 
F OOCUMENT~ 

KeyOef 
Article on page 71. 

IIC 10 IF P££K(7166) - 175 THEN 5 
0:ELSE POKE 7166,175 

AF 20 FAST,BANK15,FORlz0 TO 5: 
K- I : IFI - 4THENK- 0:ELSEIFI 
-STH£NK- 4 

OJ 30 FORJ-o TO 88,POKE 588 8 +1 
*89+J,PEEK( 64128+K*89+J ) 
:NEXTJ,l 

OF 40 BANKO,SLOW 
BS 50 FORlaC T09,K(I) _ PEEK(4096 

+1) : POK£4096+1,0 : NEXT,TR 
AP 180,OIMK$(86),PORI- 0T 
086:REAOK$(1) ,NEXT 

SF 60 DATA INST/ OEL , RETURN,CR 
ISPACE)RT / ON,F7,F1,F3,F5 
,CR DN/UP,3 , W, A,4 , Z , S,E::, 
,5 , R,D,6,C , F,T,X.7.Y,G,8 
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,B,H,U,V,9,I,J,0,M,K,£,

QF 70 DATA CLR/HOME,, = ,T,/, 1 , *

, ,2, SPACE, ,Q,RUN/STOP,HE

LP,,5,TAB,2,4,7,1,ESC,+,

-,LF,ENTER,6,9,3,,0,.,CR

UP.CR DN.CR LT.CR RT

FS 80 FORI=0TO5:A=588S-H*89:PO

KE830+I*2,AAND255:POKE83

1+1*2,A/2S6:NEXT

FG 90 IFRGR(0)=0 THEN COLOR0,1

:COLOR4,1:COLOR5,13sELSE

COLOR 6,1:COLOR 5,4:FAS

T

CE 100 SCNCLR:PRINTCHRS( 11) ;CH

RS(14);"KEYDEF

SK 110 PRINT"[DOWN)PRESS KEY T
0 BE REDEFINED!";iDO:A=

PEEK(213):LOOP UNTIL A<

38;PRINTKS(A):POKE208,0

SD 120 PRINT"1> UNSHIFTED":PRI

NT"2> SHIFT"iPRI»T"3> C

0MMODORE":PRINT"4> CONT

ROL"iPRINT"S> ALT":PRIN

T"6> CAPS LOCK"

AX 130 PRINT"WHICH TABLE";:GET

KEYTS:T=VAL(TS)-liIF(Tt

0)OR(T>5)TI1ENPRINT:GOTO

120

gh 140 print"!down]old ascii c

ode="peek(58b8+t*b9+a)

gb 150 input"new ascii code";c

:if c>"55s then 150:else
poke58B8+t*89+a,c

ge 160 input"do another key

[2 spaces}y[3 left)";as

:ifa?="y"then110

fo 170 fori=0to9:poke4096+i,k(

i):next:end

FK 180 IF ERR=30 THEN RESUMEtE

LSE PRINT:PRINT"?"ERR$(

ER)" ERROR IN"EL

TurboDisk

Relocator

Article on page 66.

AB 100 PRINT"[CLR)(WHT]

[11 SPACES){RVSJTURBODI

sk relocator!off)

(2 DOWN)"lOPEN15,8,15

XH 110 OPEN2,8,4,MTBDSK.C000,P

,R"iGOSUB160

DK 120 GET*2,AS,AS

EF 130 INPUT"NEW BOOT NAME";PN

$:OPENl,8,3,PNS+",P,W"i

GOSUB160

DR 140 IN1>UT"NEW ADDRESS FOR T

URiiODISK";ADlSP=INT(AD/

256)

PM 150 PRINT#1,CHRS(B);CHRS(SP
) ; :GOSUB180:GOSUI1190:CL

OSE1:CLOSE2:END

OA 160 INPUT*15,E,E$,T,S:IFE=0

THENRETURN

JG 170 PRINTE,ES:CLOSE1:CLOSE2

:STOP

JE 180 DIM PO(24),VO(24)iREADN

:FORX=1TONiREADPO(X),VO

(X):NEXTXiRETURN

FO 190 N=liN$=CIIRS(0) iPRINT"

[DOWN5{13 RIGHT)[RVSjTA
RGETfOFF] - 956"iFORX=0

TO956

JF 200 PBIHT " t HOME ) [6 DOWN)"X:

GET*2,AS:A"ASC(AS+NS!

XK 210 IFX=PO(N)THEN A=SP+VO(N

):PRINT*1,CI!RS(A) ; :N-N+

1:GOTO230

SX 220 PRINTU.CHRSU);

MB 230 NEXTX:RETURN

MM 240 DATA 23,17,0,33,0,104,3

,112,3,140,2,167,0,170,

0,175,0,25B,1,261,4

MG 250 DATA 274,4,277,4,2B6,4,

291,1,294,1,297,4,304,1

,314,4,321,4,326,4

CB 260 DATA 332,1,361,4,431,4

Power BASIC: basic
Line Extender

Article on page 76.

Program 1: BASIC Line

Extender—64 Version

AQ 10 POKE55,0:POKE56,PEEK(56)

-1:CLR:AD=PEEK(56)*2S6:P

RINT"!CLR}[DOWN)WORKING.

..":C=0
QK 20 F0RI=ADT0AD+129:READBiC=

C+BiPOKEI,B:NEXT!IFC <>13

921THENPRINT"DATA ERR":S

TOP

QF 30 POKEAD+4,PEEK(772):POKEA

D+5,PEEK(773)

QP 40 POKE773,AD/256:POKE772,A

D-256"PEEK(773)

PA 50 PRINT"[CLR)[DOWN) "CHRSI

34)"BASIC LINE EXTENDER"

CHR5£34t" IS OPERATIONAL

. ":NEW

AG 60 DATA 138,240,3,76,124,16

5,32,124,165,173,0,2,201

,58,240,9,201,92

HF 70 DATA 240,5,201,34,240,1,

96,132,11,32,19,166,104,

104,176,3,76,237,164

CB 80 DATA 162,2,134,39,202,17

3,0,2,201,58,208,3,2 30,1

1,202,134,38,160,1,177

JD 90 DATA 95,170,136,177,95,2

08,1,202,134,96,170,202,

229,95,24,101,11,144

HG 100 DATA 5,162,23,108,0,3,1

34,95,165,45,133,90,165

,11,233,6,133,11,101,90

JD 110 DATA 133,88,164,46,132,

91,144,1,200,132,89,32,

1B4,163,165,49,164,50

FM 120 DATA 133,45,132,46,164,

11,177,38,145,95,136,16

,249,76,42,165,0

Program 2: BASIC Line

Extender—Plus/4 and 16 Version

JJ 10 AD-828:PRINTM(CLR}(DOWN)

WORKING..."iC-0
FA 20 FORI=ADTOAD+177:READB:C=

C+B:POKEI,BiNEXT:IFC<>19

323THENPRINT"'DATA ERR":S

TOP

QF 30 POKEAD+4,PEEK(772):POKEA

D+5,PEEK(773)

OP 40 POKE773,AD/256:POKE772,A

D-256*PEEK(773)

PA 50 PRINT"fCLR)[DOWN) "CHRS(
34)"BASIC LINE EXTENDER"

CHR5I34)" IS OPERATIONAL

.":NEW

DC 200 DATA 138,240,3,76,86,13
7,32,86,137,132,11,162,

255,232,189,0,2,201,32

MA 210 DATA 240,248,201,48,144

,4,201,58,144,240,134,3

MH 220

DG 230

,189,0,2,201,58,240,9

DATA 201,92,240,5,201,3

4,240,1,96,162,255,232,

1B9,0,2,208,250,138,56

DATA 229,3,133,4,198,4,

32,61,138,104,104,176,3

,76,133,135,165,4,133

DATA 11,162,2,134,39,20

2,164,3,1B5,0,2,201,58,

208,3,230,11,202,130

DATA 24,101,3,133,38,16

0,1,17 7,95,170,136,177,

95,208,1,202,134,96,170

DATA 202,229,95,24,101,

11,144,5,162,23,108,0,3

,134,95,165,45,133,90

DATA 165,11,24,101,90,1

33,88,164,46,132,91,144

,1,200,132,89,32,192,13

6

DATA 165,49,164,50,133,

45,132,46,164,11,177,38

,145,95,136,16,249,32,1

52

DATA 138,32,24,136,76,1

5,135

128 Sprite Rotator
See instructions in article on page 74

before typing in.

JC

QP

QD

DP

CR

BH

240

250

260

270

280

290

BEFORE TYPING . . .

Before typing in programs, please

refer to "How To Type In

COMPUTE!'* GAZETTE Programs,"

which appears before the Program

Listings.

Program 1: Race Car Demo

XP 10 FOR S-l TO 8 : SPRITE S,

0 : NEXT S

MR 20 COLOR 0,1 : COLOR 1,4 :

[SPACE)COL0R 4,5
DE 30 COLOR 5,4 : GRAPHIC 0,1

iSPACE}t SCALE 0

JE 40 PRINT "(CLRj DEMO ROTATE

D SPRITES "

XE 50 BLOAD "DRAGSTER.SPR"

AG 60 IF DS THEN PRINT DSS I S

TOP

EX 70 PRINT " USE JOYSTICK POR

T 2"

EA 80 PRINT M PRESS FIRE BUTTO

N TO QUIT"

KB 90 DIM SSS(8)

SP 100 FOR S=l TO 8: SPRSAV S,

SSS(S)i NEXT

KD 110 SPRITE 1,1,4,0

DJ 120 MOVSPR 1,150,100

GA 130 DO UNTIL J0Y(2) AND 128

MJ 140 : DO WHILE JOY(2) AND 1

"5

MK 150 :[3 SPACES)JS%=JOY(2) A

ND 15

XC 160 i[3 SPACESjSPRSAV SSS(J

S%),1

AA 170 :[3 SPACESjON JS* GOSUB

210,220,2 30,240,250,26

0,270,2?80

LOOPGO. 180

SP 190 LOOP

MB 200 END

JD 210 MOVSPR l,+0,-7

HR 220 MOVSPR l,+5,-5

XB 230 MOVSPR 1,+7,+B

RETURN

RETURN

RETURN
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,B,H,U,V,9 , I , J,0 , M, K,L, 
N,+,P,L, -, ., ~: ~ , @ , / ,0, * , 

OF 70 ~TA CLR/HOME, , _ ,t ,/ , I, 4 
"2,SPACE ,, O,RUN/STOP,HE 
LP " 5 , TAD, 2 ,4, 7 , I,I::SC,+ , 
- , LF, ENTER, 6 ,9,3, , 0, . ,CR 

UP , CR DN , CR LT , CR RT 
PS 80 FORI-OT05 :A-5888+1*89,PO 

KE830+1 * 2 , AAND255:POKE83 
1+1*2,A/256:NEXT 

~'G 90 IFROR(0)_0 THEN COLOR0 , l 
, COLOR4, 1 :COLOR5 ,13 :ELSE 
COLOR 6,1 :COLOR 5 ,4:FAS 

T 
CE 100 SCNCLR , PRltlTCUR$(ll):OI 

R$(14J;-KE'fOEF 
SK 110 PRll'fr" ( oOWN ) PRESS KEY T 

o DE REDEFINED, ~;,OO:A­
PEEK(213):LOOP UNTIL AC 
88:PRlI'frKS(A):POKE208 , 0 

SO 120 PRINT"l> UNSH IPl'EO ",PRI 
~"2) SHlt'T":PRlNT"3> C 
OMMODORE" :PRINT"4> CONT 
ROL":PRINT~5> ALT":'PiU"N 
~> CAPS LOCK~ 

AX 130 PRINT~WI!ICI! TABLE";:OET 
KI::YT$,f_VAL(TS) _I , IF(TC 
o )OR(T> 5 )TIIENPRINT:OOTO 
12. 

OH 140 PRINT"IOOIo.'N)OLD ASCII C 
OOE- "PEEK(5888+TTS9+A) 

a8 150 INPUT"NEW ASCII COOE "I C 
:IF C>~55 ~150:ELSE 

POKE5888+T*89+A,C 
OE 160 INPUT"DO A.'lO'I'IIER KEY 

12 SPACESI'f(3 LI::FTJ";A$ 
,I FA$ - " 'f"TIIEN 1 10 

FO 170 FORI-0T09 : POKE4096+I , K( 
I):NEXT,ENO 

FK 180 IF ERR-30 THEN RESUME:E 
LSE PRINT : PRINT"?"ERRS( 
ER)" ERROR IN"EL 

TurboDisk 
Relocator 
Article all page 66. 

AD !ee PRINT"(CLRltw!t'1'1 
(11 SPACESllRvslTURDODI 
SK RELOCATORloFt') 
(2 DOWN) " ,OPEN15 , B,15 

XII 110 OP£N2 , 8,4 , "TBOSK.C000,P 
,R" : GOSU8160 

OK 120 OET'2.A$ , AS 
EF 130 INPUT"NEW SOOT NAME":PN 

S:OPENl , 8,3,PNS+",P , W": 
00SU8160 

OR 140 INPUT"NEW AOORt:SS FOR T 
URBODISK" :AO, SP-INT(AD/ 
256) 

PM 150 PRINTtl,CIIRS(0):O!RS(SP 
1::OOSUDI80:GOSU8190 , CL 
OSEIICLOSE2 : END 

OA 160 INPUTtI5,£ . ES,T , S : IFE-0 
THEN RETURN 

JG 170 PRINTE,ES:CLOSEl:CLOSE2 
,STOP 

JE 180 DIM PO(24) , VO (24).R£AON 
: FORX- ITONIREADPO(X),VO 
(X),NEXTX,R£TURN 

Fa 190 N-l,NS-CHRS(0},PRlNT ­
( OOWN)(lJ RIGIITllRVslTA 
ROETloFF) _ 956":FORX-0 
T0956 

JF 200 PRINT"(IIOME)(6 OOWN)~X: 
aET,2,AS : A-ASC(AS+N$) 

XK 210 U'X- PO(N)THEN A_SP+VO(N 
) ,PRINT' I , CIIRS(A): , N_ N+ 

102 COMPUTEt" G.1zene August 1986 

I , GOT0230 
SX 220 PRINTtl,CIIR$(A): 
MB 230 NEXTX:RETURN 
MM 240 DATA 23,17,0 , 33 , 0 ,104,3 

,112,3,140,2,167, 0,170 , 
0,175 , 0,258 , 1,261,4 

MG 250 DATA 2?4,4,277,4 , 2B6,4, 
291,1 , 294,1 , 297,4,304,1 
,314,4,321,4,326 , 4 

CB 260 OATA 332,1,361 , 4,431,4 

Power BASIC: BASIC 
Line Extender 
Article all page 76. 

Program 1: BASIC Line 
Extender-64 Version 

11.0 10 POKE55,0 : POKE56 , PEEK(56) 
- 1:CLR:AO-PEEK(56) *256 : P 
RINT" {CLRI (OOWN)WORKING . 
. • ",C- 0 

OK 20 FORI_ADTOAD+129IREAOB.C_ 
C+D,POKEI,B INEXT I IFC<>13 
921THENPRINT"DATA ERR":S 
TO' 

OF 30 POKI::A0+4 , PEEK( 772) ,POKEA 
0+5,PEEK(773} 

OP 40 PQKE7?3 , AD/256 , POKE?72 , A 
0 -256-PEEK( 773) 

PA 50 PRINT"(CLR)l oowNj MCHR$I 
34)"BASIC LINE EXTENDER " 
CURS (34 ) _ IS OPERATIONAL 
. M: NEW 

AG 60 DATA 138,240 , 3 , 76, 124, 16 
5 , 32 ,1 24,165,173,0,2,201 
,58,240,9,201,92 

fI~' 70 OATA 240,5,201,34,240,1, 
96 , 132,11,32,19,166 , 104, 
104,176,3, 76 , 237,164 

C8 80 DATA 162,2,134,39,202 , 17 
3 , 0 , 2,201,58 , 208 , 3 , 230 ,1 
1 , 202,134,38,160,1,177 

JO 90 DATA 95 , 170,136,17? , 95 ,2 
08 , 1 , 202,134,96,170,202 , 
229 , 95 , 24 , 101,11,144 

HO 100 DATA 5,162,23 , 108 , 0,3 , 1 
34,95,165,45,133,90,165 
,11 , 233 , 6 , 133,11 , 101 , 90 

JD 110 DATA 1 33, 88 ,164,46,132 , 
91,144,1, 200,1 32 , B9 , 32 , 
184,163,165,49,164,50 

FM 120 OATA 133 , 45,132,46 , 164, 
11, 177,38,145,95,136,16 
,249,76,42,165 , 0 

Progra m 2: BASIC Line 
Extender-Plus/ 4 and 16 Version 

JJ 10 AD_828:PRINT"ICLRj (ooWNl 
WORKING . • . "IC- 0 

FA 20 FORI-AOTOAo+17?IREADB:C­
C+B :POKEI , BINEXT;IFCc>19 
323THENPRINT"OATA ERR" :S 
TO' 

OF 30 POKEAO+4,PEEK(7?2) , POKEA 
0+5 , PEEK(773) 

OP 40 POKE773 , AD/256,POKE772 , A 
0 - 256 * PEEK( 77 3) 

PA 50 PRINT"ICLRJ{OOWN) -CHR$( 
34) "BASIC LINE EXTENOER M 

CURS 1 34)" IS OPERATIONAL 
. ", NEW 

DC 200 DATA 138,240,3,76 , 86,1 3 
7,32 , 86,137,132,11,162 , 
255 , 232 , 189 , 0,2,201, 32 

MA 210 DATA 240 , 248,201,48 ,1 44 
,4,201,58,144,240, 134,3 

,1 89,0,2 , 201,58,240 , 9 
Mil 220 DATA 201,92,240 , 5 , 201,3 

4,240,1,96,162 , 255,232, 
189 , 0,2,208 ,250 , 138 , 56 

DO 230 DATA 229 , 3 ,1 33,4 ,1 98 , 4 , 
32,61,138,104 , 104 , 176,3 
,76 , 133 ,1 35 ,165 , 4 , 133 

JC 240 DATA 11,162 ,2,13 4 , 39 , 20 
2 , 164 , 3 ,1 85,0 ,2,201, 58 , 
208 ,3, 230 , 11,202 , 138 

OP 250 DATA 24 ,101, 3 ,1 33 , 38 ,1 6 
0,1,177,95,170 , 136,177 , 
95,208 , 1,202 , 134 , 96,170 

00260 DATA 202 , 229,95,24,1 01 , 
11 , 144,5 , 162,23 ,108,0 , 3 
,134,95 , 165,45,133,90 

OP 270 DATA 165 , 1 1, 24 , 101 , 90 ,1 
33,88,164 ,46 ,1 32 , 9 1,1 44 
, 1 , 200,132,89,32 , 192,13 , 

CR 280 OATA 165 , 49,164 , 50,1 33, 
45,132,46,164 , 11,177 , 38 
,145 , 95,1 36, 16 ,249, 3 2, 1 
52 

BII 290 DATA 138,32,24 , 136 , 76 , 1 
5 , 135 

128 Sprite Rotator 
See instructions ill article all page 74 
before typing in. 

BEFORE TYPING •.• 
Before typing in programs, please 
refer to "How To Type In 
COMPUTEl's CAZmE Programs," 
which appears before the Program 
listings. 

Program 1: Race Car Demo 

XP 10 FOR S-1 1'0 8 : SPiUTE S , 
0:ND:TS 

MR 20 COLOR 0 , 1 : COLOR 1 , 4 
{SPACElcOLOR 4,5 

DE 30 COLOR 5 , 4 : GRAPHIC 0,1 
! SPACE I, SCALE 0 

JE 40 PRINT "( cLR I DEMO ROTATE 
D SPRITES " 

XE 50 IlLOAO "DRAOSTER , SPR" 
AG 60 IF OS THEN PRINT 05$ • S 

TO' 
EX 70 PRINT M USE JOYSTICK POR 

T ," 
EA 80 PRINT M PRESS FIRE BUTTO 

N 1'0 QUIT" 
KB 90 DI M SS$(8 ) 
SP 100 FOR S-l 1'0 8 : SPRSAV S , 

SS$(S ) , NEXT 
KO Ill" SPRITE 1 , 1 ,4,0 
OJ 120 MOVS PR 1,150,100 
GA 130 DO UNTI L JOY(2) AND 128 
MJ 140 , 00 IfflILE JOY(2) AND , 
MK 150 ,13 SPACES)JS%aJOY(2) A 

NO 15 
XC 160 113 SPACES}SPRSAV SSS(J 

S') ,l 
AA 170 113 SPACES JON JS\ aOSUB 

210,220,230,240,250,26 
0 , 270,2780 

GO 180 , LOOP 
SP 190 LOOP 
MB 200 
JO 210 
HR 220 
XB 230 

£NO 
MOVSPR 
MOVSPR 
MOVSPR 

1,+0 ,-7 
1,+5,-5 
1.+7 ,+0 

RETURN 
RETURN 
RETURN 



BR 240 MOVSPR l,+5,+5 : RETURN

MQ 250 MOVSPR l,+0,+7 : RETURN

BJ 260 MOVSPR 1,-3,+5 t RETURN

HR 270 MOVSPR 1,-7,4-0 : RETURN

HP 280 MOVSPR 1,-5,-5 t RETURN

Program 2: Sprite Data

0E00I03

0E08:00

0E10i20

0E18i00

0E20;00

0E28tF8

0E30:9B

0E3Bi88

0E40I00

0E48i00

0ES0I1E

0E58i69

0E60I00

0E68:C0

0E70I01

0E78:00

0EB0 1FE

0E8BI00

0E90I00

0E98i7F

0EA01F0

0EA8I00

0ES0iFE

0EB8:00

0EC0I00

0ECB:00

0ED0:D0

0ED8i6F

0EE0100

0EE8:07

0EF0 100

0EF8;00

0F00:FB

0F08i88

0F10:FC

0F1B100

0F20100

0F2B:70

0F30:03

0F38:00

0F40:00

0F48:00

0F50;5E

0FS8:00

0F60:98

0F68i00

0F70:03

0F7BI00

0F80I00

0FB810B

0F90:00

0F98iFB

0FA01F0

0FA8103

0FB0I00

0FB810B

0FC0I00

0FD01C0

0FD8t0E

0FE0:9B

0FE8i3F

0FF0:01

0FFBI00

8E 00

02 AA

00 00

70 00

00 F8

00 F9

FE 88

89 FC

00 00

00 0C

00 00

3B 80

7F E0

00 07

E8 00

00 70

00 00

82 00

00 38

C0 F8

7F FC

88 38

00 00

82 00

60 00

00 4C

00 0F

E0 00

4C 3B

C0 00

0E 00

00 00

00 F8

BF FF

B8 F9

F8 00

00 70

00 00

AE 00

02 AA

60 00

01 30

00 00

7F E0

0C El

40 0F

B0 00

00 00

03 FB

00 02

40 FB

IF F0

21 FF

F0 F8

03 F8

00 02

00 00

03 00

00 IE

Cl A0

00 7F

30 00

BC 00

00 70

02 AA

00 03

20 00

00 70

00 00

FC F8

8F FF

88 F8

0fl 30

00 00

0F 80

CC F9

00 2F

C0 00

00 CC

00 00

82 00

00 FE

00 F8

7F FC

20 7F

00 F8

82 00

00 FE

00 D0

00 03

C0 00

DF E0

00 38

IE 80

00 04

00 00

89 FC

88 BB

FC F8

00 F8

00 00

20 00

02 AA

00 03

00 DO

00 00

3F 00

00 7F

30 IF

80 00

01 00

00 00

00 02

08 00

00 E0

21 FF

F0 F8

00 E0

00 02

08 00

00 00

00 02

80 00

04 Fl

F0 00

IF 00

01 10

00 00

00 02

AE 00

00 70

00 00

F8 00

89 FC

88 SB

00 F8

00 00

IE 00

30 0F

00 9B

E0 00

03 F0

00 00

20 00

00 82

00 00

7E 00

20 7F

C0 F8

10 00

00 82

00 00

00 00

FB 00

0F C0

00 88

1A 80

00 14

00 00

00 00

8B 8B

FE 88

00 F8

00 00

70 00

00 20

00 02

BE 00

00 01

FC 00

00 3F

D0 00

C0 E0

03 C0

00 00

00 00

08 00

03 F8

88 03

F0 7F

IF F0

00 00

08 00

03 F8

00 00

80 00

15 00
10 00

3F A0

00 DE

00 00

20 00

FA B5

00 CC

00 IF

70 44

00 3F

88 40

FE 14

43 20

00 5C

00 5E

C0 10

F0 4C

0F B4

00 BF

98 46

00 23

00 49

10 4D

88 FD

FF 23

7E 26

00 F5

00 79

B8 26

88 04

07 71

00 01

F0 E8

10 B2

00 C6

00 B0

FF 15

FE 72

89 C9

00 97

70 AC

00 0E

00 C0

FA EF

43 Cl

98 97

00 A0

80 90

F9 Afl

IF E9

00 0E

00 40

00 96

02 B0

00 69

F0 FD

FF ED

88 3D

40 EA

02 E0

BC 56

00 DE

07 C0

C0 30

7C 0F

00 88

00 76

98 E7

FF A5

Program 3: Sprite Rotator

XP 10 FOR S=l TO SiSPRITE S,0:

NEXT S

MR 20 COLOR 0,1sCOLOR 1,4iCOLO

R 4,5

QS 30 COLOR 5,4:GRAPHIC 0,1

FF 40 PRINT "[DOWN] HI-RES SPR
ITE ROTATOR[DOWN)"

DC 50 INPUT " WHICH SPRITE (1-

8)[2 SPACES}l[3 LEFT}";S
%

RC 60 IF S%<1 OR S%>8 THEN 50

JQ 70 IF RSPRITE(S*,5)=1 THEN

[SPACEJpRINT"[DOWN) SORR

Y, CAN'T ROTATE MULTI-CO

LOR SPRITE."iSTOP

INPUT "(DOWN) OK TO ERAS

E OTHER SPRITES

{3 SPACES}Y(3 LEFT}"; A?
i IF LEFTS(A?,1}<>"Y" T

HEN STOP

PRINT " FOR 45 DEGREE SP

RITES:{DOWN}"

PRINT " 1. REDUCE SIZE

ESPACE)TO PIT"

GS 80

BF 90

GH 100

ER IIB

HM 120

CG 130

HE 140

AM 150

AA 160

SO 170

DA 180

FJ 190

QM 200

QM 210

BX 220

HG 230

KD 240

SM 250

BS 260

PO 270

GX 280

AK 290

XR 300

QA 310

HC 320

KK 330

GP 340

PS 350

AA 360

FH 370

PO 380

PS 390

QJ 400

JQ 410

AR 42 0

FQ 43 0

CK 440

KP 450

RP 460

KP 470

RX 480

QH 490

MD 500

AD 510

FC 520

MH 530

BK 540

2. KEEP SAME SI

3. ENLARGE SIZE

PRINT

ZE"

PRINT '

[DOWN]"

INPUT " YOUR CHOICE [1-

3){2 SPACES}1[3 LEFT)";

SC3

IF SC%<1 OR SC1>3 THEN

{SPACE)130
ON SCI GOTO 160,170,180

Y0=50:SC=.5: GOTO 190

Y0=46iSC=l/SQR(2):GOTO

[SPACE)190
Y0=40:SC=1

X0=20

AS="":INPUT "(DOWN) FAS

T MODE I 3 SPACES)N

(3 LEFT)",-AS

IF LEFT${AS,1)="Y" THEN

FAST

TRAP 7 20

GRAPHIC l.lsSCALE 0

SPRSAV S%,1;SSHAPE MT$,

1,1,24,21

FOR S=2 TO 8:SPRSAV MTS

,S:NEXT S

FOR S=l TO 8

MOVSPR S,215,130

MOVSPR S,75; S*45-45

SPRITE S,1,S+1,1,1,1,0

NEXT S

SPRSAV l.SSiGOSUB 500:S

PRSAV SS,2

SPRSAV 1,SS:GOSUB 400:S

PRSAV S5,3

SPRSAV 3,SS:GOSUB 500:S

PRSAV SS,4

SPRSAV 3,SSiGOSUB 400:S

PRSAV SS,5

SPRSAV 5,S?!GOSUB 500:S

PRSAV SS,6

SPRSAV 5,SS:GOEUB 400:S

PRSAV S?,7

SPRSAV 7,S5:GOSUB 500:S

PRSAV SS,8

SLOWsGOSUB 630

END

REM{15 SPACESlBOTATE 90
DEGREES

GOSUB 5B0

FOR X=10 TO 30

FOR Y=10 TO 30

LOCATE X,Y

IF RDOT(2) THEN DRAW 1,

40-Y,X+40

NEXT Y

NEXT X

GOSUB 620:RETURN

REM[15 SPACES)ROTATE 45

DEGREES

GOSUB 570

FOR X=0 TO 20

FOR Y=0 TO 20

LOCATE X+10.Y+10

IF RDOT(2) THEN DRAW 1,

X0+(X-Y)1SC,Y0+|X+Y)*SC

EB 550 NEXT Y,X

PC 560 GOSUB 620:RETURN

KM 570 REM[2 SPACES)STAMP SPRI

TE AND CLEAR NEW AREA

AE 580 GSHAPE SS,10,10

SE 590 BOX 1,9,49,34,71

EJ 600 GSHAPE MTS,10,50iRETURN

QK 610 REM[8 SPACESjLIFT NEW S

HAPE OFF SCREEN

KA 620 SSHAPE SS,10,50,33,70:R

ETURN

BP 630 CHAR 1,1,24,"PRESS ANY

{SPACEjKEY..."

FP 640 DOi GET AS i LOOP UNTIL

(SPACE)A?-1""

AJ 650 GETKEY AS

MH 660 FOR S=l TO 81SPRITE S,0

:NEXT S

CR 670 GRAPHIC 0,liGRAPHIC CLR

DK 6B0 PRINT "(3 DOWNjBSAVE "+

CHRS(34)+"FILENAME.SPR"

+CHRS(34)+<1,B0,P3584 TO
P4096"

JB 690 PRINT CHRS(19)

RA 700 RETURN

CP 710 REMJ20 SPACESjTRAP ROUT
I HE

HC 720 GRAPHIC 0 i SLOW

JA 730 PRINT "[DOWNj?" ERRS(ER

);
CP 740 IF ER<>30 THEN PRINT "

(SPACE)ERROR ";

GA 750 PRINT "IN" EL

GK 760 HELP

MD 770 STOP

Kaleidoscope
Revisited
Article on page 75,

Program 1: Kaleidoscope

Revisited—64 Version

MK 10 SI=15:M=54272tFORN=MTOM+

23:POKEN,0:NEXT:POKEM+24

,15:POKEM+5,129:POKEM+6,

129

EJ 20 POKEM+4,17

DE 30 FORI=0TO7iREADM(I):NEXT:

DATA1,4,25,128,2,10,60,2

55

BK 40 POKE53280,0tPOKE53281,0i

PRINT"(YEL)"iGOSUB550

rem ml addresses

KAL=49664jA=49696:CHAR=2

51:X=253:Y=254

SEED=KAL+126:POKESEED,2 5

5*RND(-TI)+1

POKESEED+1,256*RND(1):PO

KEX,0:POKEY,0lPOKECHAR,2

2B:GOSUB350

REM INTRO PAGE

PRINT"fCLR)£5 DOWN]
[15 SPACESJWELCOME TO

{2 DOWN|":PRINT"

[13 SPACESiUCCCCCCCCCCC

£1"
AQ 110 PRINT"[13 SPACES(-KALEI

DOSCOPE-"

CK 120 PRINT"[13 SPACESjj*****
*******Ki4 DOWN}"

XB 130 PRINT"18 SPACES)PRESS A

NY KEY TO CONTINUE"

GG 140 GOSUB370iPOKEA,25:GOTO4

10

EF 150 REM MAIN LOOP

PE 160 IFAS»"R"THENGOSUB1060
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sc

XR

GO.

BD

PR

SA

50

60

70

B0

90

100

DR 240 MOVSPR 1,+5,+5 
MO 250 MOVSPR 1,+0,+7 
BJ 260 MOVSPR 1 , - 5 ,+5 
HR 270 MOVSPR 1 ,-7,+0 
liP 280 HQVSPR 1, - 5,- 5 

Program 2: Sprite Data 

RETU'" 
RETURN 
RETURN 
RETURN 
RETURN 

OE0010J 8E 00 02 AA 00 02 FA os 
OE08,00 02 AA 00 0J AE 00 00 CC 
0EI0,20 00 00 20 00 00 70 00 IF 
0EI B,00 70 00 00 10 00 00 10 44 
OE20100 00 FB 00 00 F8 00 00 JF 
OE2B I F8 00 F9 FC F8 B9 FC 88 40 
OEJOIBB FE BB BF FF 88 BS FE 14 
OEJ8 , 88 B9 FC 8B F8 00 1'8 4J 20 
OE40 , 00 00 00 00 00 00 00 00 5C 
OE48 ,OO 00 0C 00 00 IE 00 00 SE 
0ESO,lE 00 00 OF 80 J0 0F C0 10 
0E5S.6S JB 80 CC F9 00 9B FO 4C 
OE60 , 00 1F EO 00 2F EO 00 OF 84 
OE681CO 00 01 co 00 OJ FO 00 BF 
0E10 , 01 £8 00 00 OC 00 00 98 46 
0£7S ,00 00 10 00 00 20 00 00 23 
OE80 lFE 00 00 82 00 00 B2 00 49 
OEBS,00 B2 00 00 FE 00 00 10 40 
0E90 , 00 00 J8 00 1'8 7~ 00 BB FO 
0 E9S . 7F C0 F8 71' PC 20 11' FF 2J 
0EA0. F0 7F FC 20 71' C0 1'8 7E 26 
0£A8,00 88 J8 00 1'8 10 00 00 FS 
0EB01FE 00 00 82 00 00 S2 00 79 
0EBS.00 82 00 00 FE 00 00 BB 26 
0EC0 , 00 60 00 00 D0 00 00 BB 04 
OEC8,00 00 4C 00 03 FS 00 07 11 
0EDO , D0 00 OF C0 00 01' C0 00 01 
0£08,6F E0 00 OF E0 00 88 F0 ED 
0£EO , 00 4C 3B 00 JB lA 80 10 02 
0£ES .01 C0 00 IE 80 00 14 00 C6 
0EPO , 00 0E 00 00 04 00 00 00 B0 
0£P8100 00 00 00 00 00 00 1'1' IS 
0P00.F8 00 F8 89 PC 88 BS FE 72 
0FOB,BB 81' FF BB 8B FE 88 B9 C9 
OF101FC B8 F9 PC FB 00 F8 00 97 
01'18,00 FB 00 00 FB 00 00 10 AC 
01'20 . 00 00 70 00 00 70 00 00 OE 
Ot'28 , 70 00 00 20 00 00 20 00 C0 
0F30,03 At 00 02 AA 00 02 FA EF 
01'38,00 02 AA 00 03 BE 00 4J Cl 
01'40.00 60 00 00 D0 00 01 9B 91 
0F48.00 01 J0 00 00 FC 00 00 A0 
OFS0,SE 00 00 31' 00 00 JF 80 90 
01'58 , 00 1F E0 00 71' 00 00 r9 AD 
OF60,98 0C El 30 IF CO E0 IF E9 
01'68.00 40 0F B0 00 03 co 00 0E 
01'70103 80 00 01 00 00 00 00 40 
01'78,00 00 00 00 00 00 00 00 96 
OFB0 . 00 0J F8 00 02 08 00 02 00 
01'88 . 08 00 02 08 00 03 1'8 00 69 
01'90100 40 FB 00 E0 88 03 1'0 FD 
01'98 .1'8 IF F0 21 FF F0 11' FF ED 
0FA0 . F0 21 1'1' F0 Fa IF F0 8a 3D 
OFAa.03 1'0 Fa 00 E0 00 00 40 EA 
OFB0 .00 0J F8 00 02 08 00 02 EO 
0FB8 .08 00 0 2 0B 00 OJ 1'8 BC 56 
0FCO . 00 00 00 00 00 00 1'11'1 01'1 DE 
DFC8 ,DO 1'13 00 00 02 80 00 01 co 
OFDO.C0 00 IE 80 00 IS 00 C0 3D 
01'08.0£ Cl AS 04 1'1 10 00 1C 01' 
0F£0.9B 00 71' 1'0 0e 3P AD 01'1 BB 
OPES,3F B0 00 IP 00 00 DE 00 76 
01'1'0101 BC 00 01 10 00 00 98 E7 
OPFS , 00 B0 70 00 00 20 00 1'1' AS 

Program 3: Sprite Rotator 

XP 10 FOR 5-1 TO S , 5PRITE 5 ,1'1: 
NEXT 5 

MR 21'1 COLOR 0,I.COLO R l,4.COLO 
R 4,5 

as 30 COLOR 5, 41 GRAPHIC 0 . 1 
Ff' 40 PRINT -{DOWN) HI-RES SPR 

ITE ROTATOR{OOWN )-
DC 50 INPUT H WHICH SPRITE (1-

8){ 2 SPACES}I{3 LEFTJ R; S 

• RC 60 If' 5\<1 OR 5\)8 THEN 50 
JO 10 IF RSPRITE (S\ , S)-1 THEN 

(SPACE)PRINT-IOOWN] SORR 
Y, CAN ' T ROTATE MULTI - CO 
LOR SPRITE.-ISTOP 

GS 8 0 INPUT M {DOWN) OK TO ERAS 
£ OTIIER SPRITES 
{3 SPACESjyl3 LEFTj -; 11.$ 

; IF LEPT$(A$,llo-y" T 
liEN STOP 

BF 90 PRINT R FOR 45 DEGREE SP 
RITES; I DOWN I" 

Gil 100 PRINT " 1. REDUCE SIZE 
ISPACE)TO nTH 

ER 110 PRINT " 2. KEEP SAME 51 
'E" 

11M 120 PRINT R 3 . ENLARGE SI ZE 
iOOWN} R 

CG 130 INPUT - YOUR CHOICE (1-
J) 12 SPACES]lIJ LEFT}M: 
SC. 

li E 140 IF SCt<1 OR SCt)3 TIIEN 
{SPACE}130 

AM 150 ON SCt GOTO 160 , 110,180 
AA 160 YS .S0 : SC·.5, GOTO 190 
SO 170 YS -46 ,SC-l/50R(2) , GOTO 

(SFAce)190 
OA 180 YO_40; SC_ I 
FJ 190 xe"20 
OM 200 A$= MR ;INPUT MlooWNj FAS 

T MO DE I3 SPACES}N 
{J LEFTJR:AS 

OM 210 If' LEFT$(A$,I) _ My" THEN 
FAST 

BX 220 TRAP 7 20 
IIG 230 GRAPHIC 1 ,I, SCAL£ 0 
KD 240 SPRSAV S' ,1 . SSHAPE MT$ , 

1 , 1 , 24,21 
SM 250 FOR 5-2 TO 8 .SPRSAV MT$ 

,S : NEXT 5 
BS 260 FOR 5-1 TO 8 
PO 210 MOVSPR S,215,IJO 
GX 280 MOVSPR 5,15: 5·45- 45 
AX 290 SPRITE 5,1,5+1,1 ,1,1,0 
XR J00 NEXT S 
OA JIB SPRSAV I,S$IGOSUB 500;5 

PRSAV 5$,2 
HC 320 SPRSAV I , S$ . GOSUB 400,5 

PRSAV S$,J 
KK 330 SPRSAV 3 , S$ IGOSU B 500:S 

FRSAV 5$,4 
OP 340 SPRSAV 3 , S$ IGOSUS 400 ,S 

PRSAV 5$,5 
PS 350 SPRSAV S,5$IGOSUB 500.5 

PRSAV 5$,6 
AA 360 SPRSAV 5 , 5$ . GOS UO 40015 

PRSAV 5$,1 
FH 370 SPRSAV 7 , S$ IGOSUS 500,5 

FRSAV 5$,8 
PO 380 SLOW : G05UB 630 
PS 390 END 
OJ 400 REMllS S PACES)ROTATE 90 

DEGREES 
JO 410 GOSUB sao 
AR 420 FOR X-10 TO JO 
PO 4J0 FOR Y- I0 TO 30 
CK 440 LOCATE X,Y 
KF 450 IF ROOT ( 2} THEN DRAW I , 

40- Y,X+4e 
RP 460 NEXT Y 
KP 410 NEXT X 
RX 480 GOSUB 620,RETURN 
all 490 REMI15 SPACtSJROTATE 45 

DEGREES 
MD 500 GOSUS 570 
AD 511'1 FOR X-0 TO 20 
FC 520 FOR Y-O TO 20 
Mil 530 LOCATE X+10,Y+10 
SK 540 IF ROOT ( 2} lllEN DRAW I, 

X0+(X-Y) · SC,YO+(X+Y) · SC 

EB 550 NEXT Y,X 
FC 560 GOSUB 6201RETURN 
KM 570 REM{2 SPAc£slsT&~P SPRI 

TE AND CLEAR NEW AREA 
AE 580 GSHAPE 5$,10 , 10 
S£ 590 BOX 1,9,49 , 34,11 
EJ 600 GSIIAPE MT$ , 10,50,RETURN 
OK 610 REMiS SPACES)LIFT NEW 5 

HAPE OFF SCREf:N 
KA 620 SSIIAPE S$ , 10,S0,JJ,70:R 

ETURN 
BP 630 CHAR l,1,24, MpRESS ANY 

(SPACE}K£Y • •• -
FP 640 00, GET AS' LOOP UNTIL 

ISPACEjAS· .. • 
AJ 650 GETKEY AS 
MH 660 FOR 5- 1 TO 8 1SPRITE S, 0 

,NEXT 5 
CR 610 GRAPHIC 0,1 ,GRAPHIC CLR 
OK 680 PRINT RIJ OOWN}SSAVE M+ 

CHR$ ( 34)+RFILENAME.SPR" 
+CHR$ ( 34 )+- , BO,PJ584 TO 

p4e96 R 

JB 690 PRINT CIIR $(19) 
RA 100 RETU RN 
CF 710 REM(20 SPACES ITRAP ROUT 

IN' 
HC 720 GRAPHIC 0 , SLOW 
JA 130 PRINT R(OOWNJ?R ERR$(£R 

h 
CP 140 IF ER<)30 TH£N PRINT 

ISPACE)ERROR -; 
Gil. 150 PRINT " IN R EL 
GK 160 HELl' 
JoW 110 STOP 

Kaleidoscope 
Revisited 
Article 0 11 page 75. 

Program 1: Kaleidoscope 
Re ... isited- 64 Version 

MK 10 SI-lS : M·54272 I FORN~MTOM+ 

23 : POK~~ ,0 . ~EXT:FOKEM+24 
,15:POKEM+5 ,129;POK~+6, 

129 
EJ 20 POKEM+4 ,1 7 
DE JO FORI_OT07.READM(1) ,NEXT: 

OATAl,4,25 ,1 28 , 2 , 10 , 60 , 2 
55 

BK 40 POKE53280 , 0,POK E5J281,0: 
PRINT RIYEL)M 1 GOSUS5 50 

SC 50 REM ML ADDRESSES 
XR 60 KAL_49664.A_49696 :CHAR_2 

SI : X-2S3.Y-254 
GO 70 SEED_KAL+l 26 .POKESEEO,2S 

5 · RND(-Tl)+1 
BD 8~ POKESEEO+l ,2 56 · RNO(I ):PO 

KEX,O: POK EY,0,FOKECIl AR,2 
2B IGOSUB3 50 

FR 90 REM It.'TRO PAGE 
SA 100 FRINTR ICLRIiS OOh'NJ 

liS SPACES!WELCOME TO 
12 00WN/ R,PRINT R 

{13 SPACESluccccccccccc 
CI" 

AO 110 PRIN'l'''113 SPACt:S ) - KALEI 
DOSCOPE-" 

CK 120 pRINTRlll SPACES]J····· 
·······KI4 DOWNJ" 

XB 130 FRINT·, e SPACES}PRESS A 
NY KEY TO CONTINUE" 

GO 140 GOSUD37e,POKEA,2S'GOT04 ,. 
EF 150 REM MAIN [.001' 
PE 160 IFA$_"R-TIIENGOSUBI060 
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KM 170 SYSKAL:POKEM+1,RND(1)*5

5+5:FORI=1TOD:NEXT;GETA

S:IFAS=""THEN170

PA 180 V=VAL(AS)iIFA5""0"THEND

=1

FC 190 IFV>0THEND=2.4TV

HS 200 IFAS="Q"THENGOSUR1070:E

ND

RA 210 FORI=0TO7!lFA5-CHRS(133
+I)THENPOKEA,M(I)

BH 220 NEXTI:IFAS="B"THENGOSUB

3 30

XH 230 IFA?="C"THENGOSUB350

PA 240 IFAS=CHRS(19)THENPRINTC

HR5H47) :GOTO170

XS 250 IFAS="H"THENGOSUB1070:G

OTO410

SG 260 IFA$=" "THENGOSUB370

JJ 270 IFA5="£"ANDPEEK(49692)=

1THENGOSUB1080IWAIT198,

1

PQ 280 IFAS="D"ANDPEEK(49692}=
lTHENF5=l!GOSUB1080:WAI

T198.1

IFA? = "S"THENSI»«ABS{SI-1

5):POKEM+24,SI

irAS = "P"T!(E:JGOSUB1010:P

OKEM+24,SI

COTO160
REM BLACK AND WHITE

POKE53280,11:POKE53281,

11:POKE49692,1:RETURN

REM COLOR

POKE53 280,0:POKE53 281,0

:POKE49692,15:RETURN

REM HIT ANY

GETAS:I FAS < >""THEN370

GETA?:IFAS=""THEN380

RETURN

REM HELP MESSAGE

PRINT"[CLR}[17 SPACESjC

ONTROLSlDOWN]

PRINT"{2 SPACES]SHIFT-P
/D(3 SPACES)i PRINT/2-W

IDE (B/W ONLY)"

PRINT"[DOWN)F1 THROUGH

{SPACEJF8 I CONTROL COM

PLEXITY[DOWN)"

PRINT" 0 THROUGH 9

f2 SPACES}: CONTROL SPE

EDfDOWNj"

PR 450 PRINT"(5 SPACESjB/C

)6 SPACES}! BLACK AND W
HITE/COLOR[DOWN}"

PR 460 PRINT"{4 SPACESjSPACE

[5 SPACES]: FREEZE DISP

LAY"

SQ 470 PRINT"[DOWNH5 SPACESjC

LR{6 SPACES}! CLEAR SCR

EEN":PRINT"{DOWN)

[6 SPACES}H[7 SPACES};

{SPACE}HELP 1"

JA 480 PRINT"iDOWN)[6 SPACESiS
[7 SPACES): SILENCE TOG

GLE"

JG 490 PRINT"lDOWN){6 SPACESjP

f7 SPACES): PROGRAM CHA
RACTER"

FC 500 PRINT"[DOWN](6 SPACESjR

{7 SPACES]! RANDOMIZED

{SPACE[CHARACTERS[DOWN]

MJ 510 PRINT"[6 SPACESjQ

[7 SPACES}! QUIT"
PC 520 PRINT"{DOWN] HIT ANY KE

Y TO START THE KALEIDOS

COPE{HOME)":GOSUB370:PR

INTCHRS(147)

DF 530 GOTO170

QA 540 REM LOAD ML

DJ 550 PRINTCHRS(147)".•.LOADI

NG ML"

EM

EG

XH

AG

QF

HK

EJ

CF

AM

GC

PX

CA

GP

PD

DB

HS

290

3C3

310

3 20

330

340

350

360

370

3B0

390

400

410

420

430

440

PH 560 S=0iC-49664:FORI=CTOC+2

48 t READX:POKEI,X: S=S+X:

NEXT

SD 570 IFSO33124THENPRINT"EBR

OR IN DATA STATEMENTS":

END

OP 580 RETURN

QK 590 DATA 173,32,194,133,165

,32

KB 600 DATA33,194,32,90,194,32

HJ 610 DATA33,194,32,90,194,19

3

SX 620 DATA165,208,240,238,240

,193

PD 630 DATA173,240,193,41,15,1

33

CJ 640 DATA252,96,25,32,43,194

MM 650 DATA32,65,194,32,43,194

AP 660 DATA96,32,172,194,32,74

MF 670 DATA194,32,172,194,32,8

2

CH 680 DATA194,32,172,194,32,7

4

QQ 690 DATA194,32,172,194,96,1

65
AD 700 DATA253,164,254,133,254

,132

JG 710 DATA253,96,169,24,56,22

9

MG 720 DATA253,133,253,96,169,

24

RC 730 DATA56,229,254,133,254,

96

DX 740 DATA32,109,194,144,7,32

QA 750 DATA109,194,144,28,176,

35

GH 760 DATA32,109,194,144,43,1

76

MD 770 DATA50,14,127,194,46,12

6

QR 780 DATA194,144,8,173,127,1

94

MB 790 DATA73,45,141,127,194,9

6

CE 800 DATA109,12,198,253,16,4

AP 810 DATA169,24,133,253,96,2

30

DM 820 DATA253,165,253,201,25,

208

CQ 830 DATA4,169,0,133,253,96

DX 840 DATA198,254,16,4,169,24

MF 850 DATA133,254,96,230,254,

165

AS 960 DATA254,201,25,208,4, 16

9

RX 870 DATA0,133,254,96,32,193

HC 880 DATA194,165,2S1,160,0,1

45
KE 890 DATA163,169,212,24,101,

164

JS 900 DATA133,164,165,252,145

, 163

XB 910 DATA96,169,4,133,164,16

5

BA 920 DATA253,24,105,7,133,16

3

DQ 930 DATA166,254,160,0,32,23

0

JR 940 DATA194,32,230,194,32,2

30

HF 950 DATA194,32,237,194,32,2

30

DD 960 DATA194,32,230,194,32,2

37

CG 970 DATA194,96,138,10,170,1

52

MP 980 DATA42,I6e,96,24,138,I0

1

QH 990 DATA163,133,163,152,101

, 164

GS 1000 DATA133,164,96

SS 1010 GOSUB1070iFRINT"{HOME]

(5 DOWN}(6 SPACES]:
{7 LEFT}"1) iINPUT"*";NU

5!lFNUS="Rt2 SPACES)"T

HEN1040

EX 1020 NU-VAL(NUS)iIFNU<0ORNU

>255THEN1010

QX 1030 POKECHAR.NU

AM 1040 PRINT"{HOME}{5 DOWN}

{7 SPACES]"tPRINT-
fl4 SPACES)"

AD 1050 RETURN

HO. 1060 POKECHAR,PEEK(162) sRET

URN

KX 1070 POKEM+24,0iRETURN

CC L080 SS=55303iCC-40iRR^24:W

W=25tGOSUB1070

RG 1090 OPEN4,4iFORG-0TORR:PRI

NT#4,CHRS(15)I

DC 1100 IFFGTHENFORF-lTO2iPRIN

T#4,CHRS(14);

KC 1110 FORH=SS+G*CCTOSS+G*CC+

WW:Q=PEEK(N)

BM 1120 IF(QAND15)»1THENPRINT#

4,"X",

HA 1130 IF(QAND15) OITHENPRINT

*4," ";

HD 1140 NEXTNtPRlNT»4,CHRS(S) :

IFFGTHENNEXTF

AA 1150 NEXTGiFORN»lTO4lPRINT#

4:NEXTiCLOSE4lFG=0:RET

URN

Program 2: Kaleidoscope

Revisited—Plus/4 and 16 Version

HR 10 POKE56,60tCLRiFORI=0TO7:

READM(I)iNEXT;DATAl,2,4,

10,25,60,128,255

EG 20 FORI=1TO8:KEYI,CHRS(132+
I) :NEXT:COLOR0,1:COLOR4,

1:VL=8:P RINT"{YEL}":GOSU

B520

SH 30 REM " ML ROUTINE ADDRESS

ES *

PR 40 KAL=15617:A-15651iCH=3iX

=5tY=6

QX 50 SEED=KAL+128:POKESEED,25

5*RND(-TI)+1:REM * SEED

fSPACEjRANDOM I GEN *

QB 60 POKESEED+1,256*RND(1):PO

KEX,0:POKEY,0:POKECH,228

IGOSUB320

SR 70 REM * INTRO PAGE *

PK 80 PRINT'MCLR} [5 DOWN}
(15 SPACES}WELCOME TO

J2 DOWN}":PRINT"

[13 SPACESlUCCCCCCCCCCCC

i"
FB 90 PRINT"[13 SPACES(-KALEID

OSCOPE-"

PE 100 PRINTM{13 SPACES]J*****
»""*'K{4 DOWN]":PRINT

"(8 SPACESiPRESS ANY KE

Y TO CONTINUE"

BA 110 GOSUB340lPOKEA,25:GOTO3

80

KG 120 REM • MAIN LOOP *

RR 130 IFAS="R"THENGOSUB1030

HE 140 SYSKAL:VOLVL:SOUND 1,IN

T(RND(1)M024) , 10:FORI =

lTOD:NEXTtGETA5!lFAS = "'"

THEN140

XG 150 V=VAL(AS):IFA5-"0"THEND

= 1

AQ 160 IFV>0THEND-2.4|V

BS 170 IFA?="Q"THENEND

SD 180 F0RI=3TO7:IFAS=CHRS(133

+I)THENPOKEA,M(I)

HR 190 NEXTI:IFAS = "B"T(iENGOSUB

300

GK 200 IFAS="C"THENGOSUB320

104 COMPUTE!'s Gazette August 190G

KM 170 SYSKAL,POKEM+l,RND(l) - S 
5'+5: FORI-l TOO , NEXT, GETA 
S , IFAS_ RM THEN170 

PA 180 V-VAL(AS) :IFAS- R 0-THEND 
_ 1 

FC 190 IFV)0THEND- 2.4Tv 
liS 200 IFA$_"Q R TIlENGOSU I1l070: E 

NO 
RA 210 roRI-0T07,IPA$-CIIRS(133 

+1 )TlIENPOKEA, M (I) 
BIl 220 NEXTI:IFAS- "B"TIIENGOSUB 

"0 
XH 230 IFA$- "C"THENGOSUB3S0 
PA 240 IFAS - OlRS(19)THENPRINTC 

HRS(147)IGOT0170 
XS 2S0 IFAS_"H R THENGOSUBI070 , G 

OT0410 
SG 260 IFAS-- "TIIENGOSUBJ70 
JJ 270 IFAS - "P"ANDPEEK {49692 )­

ITHENGOSUB10801WAIT198, 
1 

PO 280 IFAS- "D"ANDPEEK(49692) -
1THEN~-1,GOSUB1080,WAI 
T198,l 

EM 290 IFAS - "S"THENSI -AaS {SI - l 
S),POKEM+24,SI 

£C J O:J IF'A$="P-TIlE,:GOSUS 1010 , P 
OKEM+24,SI 

XII 310 Cl'OT0160 
AG 320 REM BlACK AND WHITE 
OF 330 POKES3280,ll:POKES3281, 

11 , POKE49692 ,l I RETURN 
11K 340 REM COLOR 
EJ 3S0 POKES3280,01POKES3281 ,0 

IPOKE49692,lS,RETURN 
C~ 360 REM HIT ANY 
AM 370 GETA$:IFA$c>""THEN370 
GC 380 GETA $ :I FAS - " "THEN380 
PX 390 RETURN 
CA 400 REM HELP MES SAGE 
GP 410 PRINT"(CLRJ(17 SPACES)C 

ONTROLS(DOWN) 
PO 420 PRINT"[2 SPACES}StIlFT-P 

/0(3 SPACES): PRINT/2-W 
IDE (B/W ONLY)" 

DB 430 PRINT" (DOWN)Fl THROUGH 
{SPACE)F8 I CONTROL COH 
PL£X ITY {DOWN J " 

HS 440 PRINT" 0 Ttl ROUGH 9 
{2 SPACES} : CONTROL SPE 
EO{ DOWN J" 

PR 4S0 PRINT"IS 5PACEsla/ c 
{6 SPACr.S}. BLACK AND W 
ElITE/COLOR! DOWN)" 

PR 460 PRINT"!4 SPACES}SPACE 
(5 SPACES): PREEZE OISP 
LilY" 

SQ 470 PRurr"IDOWN) (5 SPACES)C 
LR(6 SPACES}z CLEAR SCR 
EEN" ,PRINT" 1 OOWN I 
!6 SPACES]H!7 SPACES) , 
(SPACE)HELPI" 

JA 480 PRlNT"{DOWN}(6 SPACES]S 
(7 SPACES): SILENCE TOG 
GLE" 

JG 490 PRINT"IDOWN) (6 SPACES}P 
17 SPACES J: PROGRAM CHA 
RAC'l'ER" 

FC 500 PRINT"IDOWNJ(6 SPACES)R 
(7 SPACES) , RANDOHIZED 
(SPACE )CHARAC'l'ERS (DOWN) 
" 

MJ 51 0 PRINT M(6 SPACES)O 
17 SPACES}, QUIT" 

PC 520 PRINT"{DOIom) HI T ANY KE 
Y TO START TIlE KALEIDOS 
COPE(HOME)",GOSUB370:PR 
INTCHRS(l47) 

OF 530 GOT0170 
OA 540 REM LOAD ML 
OJ SS0 PRINTCtIRS(14 7)" . • , LQADI 

NG ML" 

104 COMPUTEI'll Gu""" AuguSl 1986 

PEl 560 S-O IC- 49664 :FORI - c:-rOC+2 
48:READX;POKEI , X,S-S+X: 
NEXT 

SO 570 IF5c)33124THENPRINT"ERR 
OR IN DATA STATEMENTS R: 

END 
OP 580 RETURN 
QK 590 DATA 173,32,194 , 133,165 

.J> 
KB 600 OATA33,194,32,90,194 , 32 
HJ 610 OATA33,194,32 , 9CJ , l'J4,19 

• SX 620 OATA165,208,240,238,240 
,193 

PO 630 DATA 173,240, 193 ,41,15,l 
33 

CJ 640 DATA252 , 96,2S , 32 , 43,194 
MH 650 DATA32 , 6S ,194 , 32 , 43 , 194 
AP 660 DATA96,32 , 172 , 194,32 , 74 
MP 670 DATA194,32,172,194 , 32 , 8 

2 
CH 680 OATA194,32 , 172,194,32,7 

4 
QO 690 DATAI94,32,172,194,96,l 

65 
AD 700 DATA2S3,164,254,133,2S4 

,132 
J O 710 DATA2S3 , 96 ,169 ,24, 56 , 22 

9 
Me 720 DATA2S3 ,133,253,96,169 , 

24 
RC 730 DATAS6,229,254,133,254, 

96 
OX 740 DATA32 ,109,194 , 144,7, 32 
OA 750 DATA109,194,144,28,176, 

35 
GH 760 DATA32,109,194,144,43,l 

76 
MD 770 DATAS0,14,127,194,46,12 

6 
QR 780 DATA194 , 144, 8 , 173,127 , l 

94 
HB 790 OATA73,4S,141,127,194 , 9 

6 
CE B00 DATA109,12,198 , 2S3,16,4 
AP 81 0 DATA169,24,133,2S3 , 96,2 ,. 
OM 8 20 DATA253 , 16S,2S3,201 ,2 5 , 

20. 
CO 830 DATA4,169,O,133,2S3,96 
OX 840 DATA19B,254 , 16 , 4,169 , 24 
MF 85 0 DATA133,254 , 96,230,254, 

16' 
AS 860 DATA254 , 201,25,20 B,4 , 16 

9 
RX 870 DATA0,133 , 2S4,96 ,3 2 , 193 
HC 8B0 DATA194 , 16S, 251 ,160,0,1 

45 
KE 890 DATA163,169,212,24,101, 

164 
JS 900 DATA133,164,165,252,145 

,163 
XB 910 OATA96 ,169,4,133,164, 16 , 
BA 920 DATA2S3,24,105,7,133,16 , 
DO 930 DATA166,2S4 , 160 , 0 , 32,23 

o 
JR 940 OATA194,32,230,194,32,2 

'0 
MF 95 0 DATA 194,32,237,194,32,2 ,. 
DO 960 OATA194,32, 230,194,32,2 

31 
CO 970 DATA194,96 ,138 , 10 ,1 70 ,1 

52 
HP 9B0 OATA42,168,96,24,138,10 

1 
OIl 990 OATA163,133,163 , lS2 , 101 

,164 
OS 1000 DATAlJ3 , 164 , 96 
SS 1010 GOSUBI070 I PRINT" (!lOME) 

(S DOWN)16 SPACES): 
(7 LEFTJM / ,INPUTM,":NU 
S,IFNUS-"R(2 SPACES}MT 
HEN1040 

£X 1020 NU-VAL{NUS),IFNU(00RNU 
)25STlfEN1010 

QX 1030 POKECHAR , NU 
AM 1040 PRINT"(HOMEI!S DOWN) 

(7 SPACES)",PfUNT" 
114 SPACES)" 

AD 1050 RETURN 
HQ 1060 POKEOlAR, PEEK(l62) • RET 

URN 
KX 1070 POKEH+24,0IRETURN 
CC 1080 SS-5S303ICC-40IRR-24Iw 

W- 2S ,GOSUB1070 
RG 1090 OPEN4,4.FOR0-0TORRIPRl 

NT,4, CIIR$(lS): 
IX: 1100 IFF'GTHENFORF_ lT02IPRIN 

T,4 , CHR$(14)1 
KC 1110 FORN- SS+G - CCT05S+G - CC+ 

WWIQ-PEEK(N) 
BM 1120 IF(QAN015) _ lTHENPRINT ' 

4 , MX" I 
HA 1130 IF(QAN015) olTHENPRlNT 

'4," ~ I 
HO 1140 NEXTNIPRINTt4 , CHRS(8), 

IFF'GTlIENNEXTF 
AA 1150 NEXTG,FORN-1T04,PRlNT' 

4INEXT . CLOSE4,FG_0:RET 
URN 

Program 2: Kaleidoscope 
Revisited- Plus/4 and 16 Version 

IIR 10 POKE56,60ICLR,FORI - OT07, 
READM(1)'NEXTIDATAl,2 , 4 , 
10,25 , 60,128,255 • 

EG 20 FORI-lT08:KEYI , CHRS(132+ 
I) :NEXT: COLOR0,l :COLQR4 , 
1:vL-8IP RINT"(YEL} " :GOSU 
BS20 

511 30 REM • HL ROUTINE ADORESS 
ES " 

PR 40 KAL_ 156 17 ,A_ l S6S1,CII _3,X 
_SIY_6 

OX SO SEED- KAL+128 : POKESEEO,2 5 
S*RND(-TI)+l,REM * SEED 
(SPACE}RANDOH • OEN * 

QB 60 POKESEED+l ,2S6 *R1I0(1) :PO 
KEX ,0: POKEY,0.POKECEI,228 
, GOSUD320 

SR 70 REM • INTRO PAGE • 
PK 80 PRINT"ICLRJ(S DOWN } 

{IS SPACES )WELCOME TO 
(2 DOWN) ",PRINT" 
113 SPACESlucccccccccccc 
I" 

FB 90 PRlh~"(13 SPACESj - KALEI D 
OSCOPE- " -

PE 100 PRINT";I{lJ SPACES}J .. • .. 
· · ···· · KI4 DOft~) .. : PRINT 
- [8 SPACES)PRESS ANY KE 
Y TO CONTINUE" 

SA 110 GOSUB340.POKEA , 2S :GOT03 
.0 

KG 120 REM • MAIN LOOP • 
RR 130 I FAS_"R "THENGOSUB1030 
tiE 140 S'fSKAL , VOLVL : SOUND l,IN 

T( RNO( 1) · 1024 ) ,10 :FOR I ­
ITODINEXT , GETAS,IFAS- "" 
TtlEN140 

XG ISO V- VAL(A$ ).lFA$ - "0"THEND 
-1 

AO 160 Ii"V)0THEND_2.4fv 
BS 170 IFAS - MO"TIIENENO 
SO 180 FORI-0T07 , IFAS - CHRS ( 133 

+I )THENPOKEA,H(I ) 
tlR 190 NEXTI;IFA$ - "S"TtiENOOSU B 

'0' GK 200 IFAS - "C"TIIENGOSUB32 0 



JS

GP

DJ

SG

HB

210

220

230

240

250

HG 260

QS

PE

AP

PC

XD

JP

JH

FD

AE

XR

EM

XB

JC

sx

CR

XP

OD

DD

27G

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

EG 450

QJ 460

ED 470

KK 480

PG 490

CB 500

CQ 510

HM 520

GD 530

GQ 540

AJ 550

JJ 560

PQ 570

HP 580

RK 590

IFA?=CHRS(19)THENPRINTC

HRSU47):GOTO140

IFAS = "'H"THEN380

IFAS=" "THENGOSUB340

IFAS="P"ANDPEEK(15645)=

112THENGOSUB1040:WAIT23

9,1

IFAS="D"ANDPEEK(15645)=

112THENFG=l!GOSUB1040:W

AIT239,1

IFA5="S"THENVL=-{VL=0)*

8:VOLVL

IFAS="P"THENGOSUB980

GOTO130

REM • BLACK AND WHITE *

COLOR 0,2,3:COLOR 4,2,3

jPOKE15G45,112:POKE1564

7,113tRETURN

REM * COLOR *

COLOR 0,ltCOLOR 4,1iPOK

E15645,0:POKE15647,127t

RETURN

REM * HIT ANY *

GETAS:IFAS< >""THEN340

GETAS:IFAS='""THEN350

RETURN

REM * HELP MESSAGE *

PRINT"[CLR]{14 SPACESjC

ONTROLStDOWN]"

PRINTM(2 SPACESlSHIFT-P
/Di3 SPACES}; PRINT/2-W

IDE (B/W ONLY)"

PRINT"{DOWN)F1 THROUGH

[SPACE)F8 ; CONTROL COM
PLEXITY[DOWN)"

PRINT"1 0 THROUGH

(2 SPACES)9 : CONTROL S
PEEDfDOWNj"

PRINT"(5 SPACES}B/C

{6 SPACES): BLACK AND W

HITE/COLORlDOWNj"
PRINT"{4 SPACESjSPACE

[5 SPACES}! FREEZE DISP
LAY"

PRINT"(DOWN)[5 SPACES]C
LR[6 SPACES]! CLEAR SCR
EEN":PRINT"[DOWN)
[6 SPACESjfif7 SPACES):

fSPACE)HELPl"

PRINT"(DOHN)[6 SPACESjS

(7 SPACES); SILENCE TOG
GLE"

PRINT1-fDOWN) [6 SPACES)P

(7 SPACES)t PROGRAM CHA
RACTER"

PRINT'MDOWN} [6 SPACESjR

(7 SPACES}! RANDOMIZED

[SPACE iCHARACT ERS f DOWN)
'I

PRINT"[6 SPACES]Q

[7 SPACES]: QUIT"

PRINT'MDOWN) HIT ANY KE

Y TO START THE KALEIDOS

COPE(HOME)":GOSUB340:PR
INTCHRS(147)

GOTO140

REM • LOAD ML ROUTINES

[SPACE]*

PRINTCHRS(147)"...LOADI

NG ML"

S=0:C=15617iFORI=CTOC+2

50:READX:POKEI,X:S=S+X;
NEXT

IFS<>22993THENPRINT"ERR

OR IN DATA STATEMENTS"!

END

RETURN

DATA 173,35,61,133,162,

32

DATA 36,61,32,93,61,32
DATA 36,61,32,93,61,198

DATA 162,209,240,233,0,

61

DATA 173,0,61,9,0,41

DATA 127,133,4,96,25,32

DATA 46,61,32,68,61,32

DATA 46,61,96,32,175,61

DATA 32,77,61,32,175,61

DATA 32,85,61,32,175,61

DATA 32,77,61,32,175,61

DATA 96,165,5,164,6,133

DATA 6,132,5,96,169,24

DATA 56,229,5,133,5,96

DATA 169,24,56,229,6,13

3

DATA 6,96,32,112,61,144

DATA 7,32,112,61,144,2B

DATA 176,35,32,112,61,1

44

DATA 43,176,50,14,130,6

1

DATA 46,129,61,144,8,17

3

DATA 130,61,73,45,141,1

30

DATA 61,96,11,194,198,5

DATA 16,4,169,24,133,5

DATA 96,230,5,165,5,201

DATA 25,208,4,169,0,133

DATA 5,96,198,6,16,4

DATA 169,24,133,6,96,23

0

DATA 6,165,6,201,25,208

DATA 4,169,0,133,6,96

DATA 32,196,61,165,3,16

0

DATA 0,145,160,169,252,

24

DATA 101,161,133,161,16

5,4

DATA 145,160,96,169,12,

133

DATA 161,165,5,24,105,7

DATA 133,160,166,6,160,

0

DATA 32,233,61,32,233,6

1

DATA 32,233,61,32,240,6

1

DATA 32,233,61,32,233,6

1

DATA 32,240,61,96,136,1

0

DATA 170,152,42,168,96,

24

DATA 138,101,160,133,16

0,152

DATA 101,161,133,161,96

PRINT"[HOMEl[5 DOWN]
[6 SPACES]:f7 LEFT]"jiI

NPUT"1 # " ; NUS ; IFNUE= " R

[2 SPACESJ-THEH1010

NU=VAL(NUS)iIFNU<0ORHU>

255THEN980

POKECH,NU

PRINT"[HOME){5 DOWN)
[7 SPACES]":PRINT"

[14 SPACES]"

RETURN

POKECH,PEEK(165)IRETUR

N

SS=2055:CC=40:RR=24:WW

-25

OPEN4,4:FORG=0TORRiPRI

NT#4,CHR?(15);!REM 152

5, 801, 803 PRINTERS

IFFGTHENFORF=1T02:PRIN

TI4,CHR5(14);

FORN=SS+G*CCTOSS+G*CC+

WW:Q=PEEK(N)

IF(QAND15)=1THENPRINTI

XS 1090 IF(QAND15)olTHENPRINT

#4," ";

BG

MF

AH

AX

CD

DD

MQ

XR

QH

FH

KP

JH

PB

EC

QP

DH

HG

PX

SR

KB

SQ

SE

KH

SX

PQ

QE

XD

QB

JH

JP

CD

DX

AR

PK

MA

MD

CX

MX

QH

XH

QG

SE

SS

BB

PP

KM

Ph

BB

KJ

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

8 70

8B0

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

1040

1050

1060

1070

1080

PH 1100 NEXTNiPRINT#4,CHRS(8)i
IFFGTHENNEXTF

QE 1110 NEXTG:F0RN=lT04iPRINT#

4:NEXTiCLOSE4tFG-0:RET

URN

Program 3: Kaleidoscope

Revisited—VIC Version

RS 10 POKE56,28:CLR:FORI=*0TO7:

READM(I):NEXT;DATA1,4,25

,128,2,10,60,255

MD 20 POKE36879,8:PRINT"(YEL}"

:VL=15:SI=36875:GOSUB460

QB 30 KAL=7169iA=7201:CH=251:X

=253:Y=254

SS 40 SE=KAL+126;POKESE,255*RN

XH 50 POKESE+1,256*RND(1):POKE

X,0:POKEY,0:POKECH,226:G

OSUB2 90

GA 60 PRINT"[CLR][5 DOWN}

{6 SPACES)WELCOME TO

{2 DOWN]":PRINT"
(4 SPACESlUCCCCCCCCCCCCI

FQ 70 PRINT"[4 SPACESJ-KALEIDO

SCOPE-"

JK 80 PRINT^U SPACES}J"**«*»
«"**»K{4 DOWN]":PRINT"HI

T A KEY TO CONTINUE"

DS 90 GOSUB300;POKEA,25:GOTO33

0

EQ 100 IFAS="R"THENGOSUB920

RP 110 FOKES1+3,VL:SYSKAL:POKE

SI,12B+RND(1)'128:FORI=

1TODiNEXTiGETASiIFAS = ""'

THEN110

DF 120 V=VAL(AS):IFAS="0"THEND

= 1

QX 130 IFV>0THEND=2.4tV

BG 140 IFAS="Q"THENGOSUB930:EN

D

CF 150 FORI=0TO7iIFAS=CUR?(133

+I)THENPOKEA,M(I)

QF 160 NEXTI:IFAS="B"THENGOSUB

2 70

BA 170 IFAS="C"THENGOSUB290

AP 180 IFAS=CHRS(19JTHENPRTNT"

[CLR}":GOTOU0

JG 190 IFAS="H"THENGOSUE930:GO

TO330

RA 200 IFAS=" "THENGOSUB300

MJ 210 IFAS="P"ANDPEEK(7197)=1

THENGOSU B940:WAIT198,1

MX 220 IFAS="D"ANDPEEK(7197)=1

THENFG=1 :GOSUIi940 :WAIT1

98,1

EP 230 IFA5="S"THENVL=ABS(VL-1

5):POKES1+3,VL

FD 240 IFAS="P"THENGOSUB880

JA 250 GOTO100
CM 260 REM B&W

AG 270 POKE36B79,110:POKE7197,

1:RETURN

MF 280 REM COLOR

BD 290 POKE36B79,8:POKE7197,7:

RETURN

EP 300 GETAS:IFAS<>""THEN300
KD 310 GETAS:IFA?=""THEN310

XM 320 RETURN

AX 330 PRINT"[CLR}[6 SPACES)CO

NTROLS"

BC 340 PRINT"[RVS]SIIIFT-P/D
(OFF):PRINT/2-WIDE";

SS 350 PRINT"(DOWN)[RVS]F1-F8
[OFF):ALTER COMPLEXITY"

CH 360 PRINT"(RVS]0-9[OFF)
[2 SPACES]:ALTER SPEED"1

DJ 370 PRINTMDOWN} [RVS]B{OFF}

/{RVS]C[OPF)[2 SPACES):

B6.W OR COLOR"
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JS 210 IFA$-OlR$(19)'mENPRINTC 
HR$(147),OOT0 140 

OP 220 IFA$-"H"THEN380 
BJ 230 IFA$-" "THENOOSUB340 
SO 240 IFA$s"P"ANOPEEK(1564 5)-

112THENOOSUD1040 ,WA IT23 
9 , 1 

lIB 250 IFA$ _ " O"ANDPEEK( 15645)-
112THENFG_1 ,OOSUB1040 ,W 
AIT239.1 

IIC 260 IFA$ a "S"TIIENVl..:a-{VL..a)* 
8:VOLVL 

OS 270 IFA$z"P"TIIENOOSU B980 
PE 280 OCT0130 
AP 2913 REM * BU\.CK AND WHITE • 
PC 300 COLOR e, 2 , 3,COLOR 4, 2.3 

:POKE1564 5 ,112,POKE1564 
7,113,RETURN 

XD 310 REM • COLOR • 
JP 320 COLOR 0. 1 ,COLOR 4,1 ,POK 

E15645 , e , pOKE15647 , 127 , 
RETURN 

JH 3313 REM • lilT ANY • 
PO 3413 OETA$,IFA$()""THEN34e 
IlE 3513 CETA$,IFA$ - ""TIIEN35e 
XR 360 RETURN 
£H 370 REM • HELP MESSACE • 
XB 380 PRlNT"(CLR}114 SPACES)C 

ONTROLSI DOWN '" 
JC 390 PRlNT"!2 SpACES}SHIfT-P 

/013 SPACES} , PRINT /2-W 
IDE (B/W ONLY ) " 

SX 400 pRINT"iDOWN}Fl THROUCH 
(SPACE}FB , CONTROL COM 
pLEXITY( OOWN I" 

CR 410 PRINT" 0 TIIROUOII 
(2 SPACES}9 , CONTROL S 
PEEDIDOWNJ " 

XI' 420 pRINT"15 S pACES)B/C 
{6 SPACES} , BU\.CK A.~D W 
HITE/COLOR{ OOWN J" 

00 4313 PRINT "{ 4 SPACES}SPACE 
(5 SPACES), FREEZE DISP 
LAY· 

DO 440 pRINT"( OOWNII5 SPACESlc 
LR(6 SPACES) , CLEAR SCR 
E:EN" , PRINT" (ooWNI 
(6 SPACE:S)tI{7 SPACES J: 
(SPACE)HELPI" 

EG 450 PRINT"(DOWN}{6 SPACESjS 
17 SPACES)I SILENCE TOG 
CLE" 

OJ 460 PRINT"(OOWNII6 SPACES)P 
17 SPACES), PROGRAM CHA 
RAC'l'ER" 

EO 4713 PRINT"IDOWN} (6 SPACES)R 
17 SPACES), RANDOMIZED 
ISPACE )C1IARAC'!'ERSI OOWN! 
• 

KK 4813 PRINT"(6 SPACES lo 
17 SPACES} , OUIT" 

PO 490 PRINT"{DOWN} lilT ANY KE 
Y TO START TilE KALEIDOS 
COPE (IIOME j" , 00SU D340 , pR 
IN'TCHR$(147) 

CB 500 OOT01 40 
CO 510 REM * LOAD ML ROUTINES 

(SPACE) * 
HM 520 PRINTCHR$(l47)" . . • LOADI 

NG ML" 
01} 530 S .. 0: C-156171~·ORI -CTOC+2 

50 : REAOX , POKEI,X:S- S+XI 
NEXT 

00 540 IFS(~22993TIIP.NI'RINT " ERR 

OR IN DATA STATEMENTS" : 
END 

AI 550 RE'!'U!t.~ 
JJ 560 DATA 173,35 , 61 , 133,162, 

32 
PO 570 OATil. 36,61.32 . 93 , 61 , 32 
III' 580 DATA 36 ,61,3 2 ,93,61,1 98 
RK 590 DATA 162,208,240 , 238,0 , 

., 
SO 600 OATA 173,0,61,9 , 0.41 
MF 610 DATA 127.133 , 4.96 . 25 , 32 
All 620 DATA 46 ,61,32,68 ,61,3 2 
AX 630 DATA 46,61,96,32,175 , 61 
CO 640 DATA 32 , 77,61 , 32,175,61 
DO 650 DATA 32,85,61 , 32,175 , 61 
Me 6613 DATA 32,77,61,32,175 , 61 
XR 6713 DATA 96,165.5,164.6.133 
OH 680 DATA 6,132,5 , 96 , 169,24 
PH 690 DATA 56 .229, 5,133,5 , 96 
KP 700 DATA 169,24 , 56,229 , 6 . 13 

3 
JH 710 DATA 6,96,32.112,61,144 
pB 720 DATA 7 , 32,112,61,144 , 28 
EC 730 DATA 176,35,32,112 , 61,1 

44 
OP 740 DATA 43,176 , 50,14,1 30,6 

1 
DH 750 DATA 46,129,6 1 , 144 , 8 , 17 

3 
He 760 DATA 130,61,73,45 , 141.1 

" PX 770 Drl.TA 61,96.11,194,198 , 5 
SR 780 DATA 16,4,169,24 , 133,5 
KB 790 DATA 96,230,5,165,5 , 201 
SO 8013 Drl.TA 25,208,4 ,1 69 , 0,133 
SE 8113 DATA 5,96,198.6,16,4 
KH 820 DATA 169,24,133,6 , 96 ,2 3 

" SX 830 DATA 6 , 165,6.201 , 25 , 208 
PO 840 DATA 4 , 169 ,0 ,133.6,96 
OE 850 DATA 32 , 196 , 61 , 165,3,16 

" XD 860 DATA 0,145.160 , 169 , 252, 
24 

088713 DATA 101,161,133,161,16 
S,4 

JH 880 DATA 145.160,96,169,12. 
133 

JP 890 DATA 161 . 165.5,24.105,7 
CD 900 DATA 133,160 ,166,6,160. 

" OX 910 DATA 32,233.61 . 32,233,6 
1 

AM 920 DATA 32 , 233,61,32 , 240 ,6 
1 

PK 930 

MA 940 

MD 950 

ex 960 

HX 970 
OH 980 

DATA 32,233,61.32 , 233,6 
1 
DATA 32,240,61,96,138,1 

" DATA 170 , 152 .42 , 168,96 , 
24 
DATA 139 , 101,160 , 133,16 
0 , 152 
DATA 101,161,133 .161 , 96 
PRINT ~ IHOHEI15 DOWN} 
(6 SPACES ) : 7 LEPI' }"I, I 
NPUT"'": NU$. IFNU$ .. "R 
12 SPACE:S}"THENI010 

XH 990 NU-VAL(NU$) , IFNUceORNU) 
255THEN980 

CO 113130 POKECII ,NU 
SE 1010 PRItrr~(HoHEII5 OOWN) 

17 SPACES!",PRINT" 
114 SPACES) ~ 

SS 1020 RETURN 
B8 1030 POKECH ,PEEK(l65),RETUR 

N 
PI' 1040 SS-2055ICC-40IRR-24 ,WW 

-2S 
KM 1050 OPEN4,4IFORO-0TORR,PRI 

NT,4.CHR$(15 ):, REM 152 
5 . 8131 , 8133 PRINTERS 

r'A 1060 IFFOTHENFORF-lT02IPRIN 
T,4,CHR$(14}; 

B8 1070 FORN-S5+C · CCTOSS+C· CC+ 
WW :o-PEEK(N) 

KJ 1080 IF(OANDI5)-ITHENPRlNT' 
4, "x~: 

XS 1090 IF(OAN015)c)IT1lENPRlNT 
'4 . " M I 

PII 1100 NEXTN , PRINT,4,CHR$(8}. 
IFFGTHENNEXTF 

OE 1110 NEXTCIFORN-1T04,PRlNT' 
4INEXT,CLOSE4IF0-0.RET 
URN 

Program 3: Kaleidoscope 
Revisited-VIC Version 

RS 10 POKE56,28 ,CLR,FORI-eT07, 
R£AoM( I) ,NEXT : DATAl, 4,25 
,128 , 2,113 , 60,255 

MD 20 POKE36879,8:PRINT~rYEL}M 
:VL=15:S1 _ 36875 :00SUB460 

OB 30 KAL .. 7169,,'-720 1,CII"251,X 
_25 3 : Y-254 

S5 40 SE~ KAL+126'POK ESE , 255 * RN 
D{ - TI)+1 

XII 50 POKESE+l , 256 ° RNO(I):POKE 
X,0:POKEY , 0IPOKECII,228:0 
OSUB290 

CA 60 PRINT"{CLRII5 OO'll'N} 
16 SPACES}WELCO ME TO 
12 DOWNI"'PRINT~ 
(4 SPACESJUCCCCCCCCCCCCI 

PO 713 PRINT"(4 SpACES1.::KALElDO 
SCOPE-" 

JK 80 PRINT'II'(4 SPACES}J* u* *** 
u*** K!4 DOWN)",PRINT"1l1 
'I' A KEY TO CONTINUE" 

OS 90 OOSUB300,POKEA.25 :GOT033 

" EO 100 IFA$ - "R"TIII:-:NOOSUB920 
RP 110 POKE51+3,VLISYSKAL : POKE 

51, 128+RNO{ I) ° 128 :FORI _ 
ITOO,N£XT,GETAS , IFA$ -~~ 

THENl10 
OF 120 V=VAL(A S):lFA$_ MO"TIIENO 

-1 
OX 130 IFV'OTHEND-2 .4Tv 
BO 140 IFAS _ MO"TIIENGOSUB930:EN 

o 
CF Ise FORI _ eT07,IFA$ _OIR$(133 

+I)THI:-:NPOKEA,M(I) 
BF 160 NEXTI:IFAS - "Il"TIIENOOSUB 

,," 
811. 170 IFA$ _ "C"TIIENOOSU8290 
AP 180 IFAs _aIRS( 19)THENPRTNT" 

{CLRIM,GOT01l0 
JO 190 IFA$_"H "TIIENOOSUB930 :GO 

T0330 
RJ\. 200 IFA$ - " "TIIENOOSUB300 
MJ 2lf:l IFA$ _ "P"ANOPEEK(71971 _1 

THENOOSUB94e , WAITI98,1 
MX 220 IFAS _ " D" ANDPEEK(7197}_ 1 

THENFO;1100SUB940:WAITl 
98. 1 

EP 23 0 IFA$ - "S~THENVL.A8S(VL-l 
5):POKESl+3,VL 

FO 2413 IFA$-"P"THENOOSUB880 
JA 250 GOT0100 
CM 260 REM B&W 
AG 2713 POKE36879,l10 , POKE7197 , 

1 : RETURN 
MF 280 REM COLOR 
Bo 290 POKE36879,8,POKE7 197, 7 : 

RETURN 
EP 300 GETA$:IFA$('""THEN300 
KD 310 GETA$:tFA$ _ ""TIIF.N3 10 
XM 320 RETURN 
AX 330 PRlNT"( CLR)(6 SPACES)CO 

NTROLS" 
DC 340 PRINT"(RVS)SIIIF'r-p/O 

(OFPj,PRINT/ 2-WIOE": 
SS 350 PRINT"(OOWNI!RVS}FI-F8 

10FFj:ALTER COMPLEXITY" 
CH 360 PRINT"{RVSJ0-9(OFF) 

12 SPACESj,ALTER SPEED" 
OJ 370 PRINT"IOOWNIIRvsIB(OFF! 

/lRvs)c{ o pF I (2 SPACES ), 
B&W OR COLOR" 
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FK 380 PRINTn{DOWNHRVS)SPACE

£OFF)iFREEZE DISPLAY"

FP 390 PRINT"(DOWH][RVSlCLR

[OFF)[2 SPACESJtCLEAR S

CREEN"tPRINT"[DOWN}

[RVS}H(OFFH 4 SPACES):H
ELPI(DOWN}"

CJ 400 PRINT"[RVSjS(OFF)

{4 SPACES)I SILENCE TOGG

LEfDOWN)"
SG 413 PRINT"!RVS)p{OFF) :PROG

RAH A CHARACTER"

XD 420 PRINT"lRVS)R{OFF} :RAND

OM CHARACTERS(DOWN)"

BP 430 PRINT"{RVS}Q[OFF} :QUIT

KS 440 PRINT"{2 SPACESjHIT A K
EY TO START[HOME]"; IGOS

UB300iPRINT"[CLR)"
HR 450 GOTO110

QD 460 PRINT"(CLRJ...LOADING M

L":C=7169;FORI=CTOC+231

:READX:POKEI,X:S=S+X:NE

XT

HQ 470 IFS<>25910THENPRINT"ERR

OR IN DATA."lEND

BE 480 RETURN

KM 490 DATA 173,33,26,133,165,

32

MS 500 DATA 34,28,32,91,2B,32

GK 510 DATA 34,28,32,91,28,198

QP 520 DATA 165,208,240,238,0,

23

CP 530 DATA 173,0,28,41,7,133

SC 540 DATA 252,96,128,32,44,2

8

F,G 550 DATA 32,66,28,32,44,28

AQ 560 DATA 96,32,173,28,32,75

QA 570 DATA 2B,32,173,28,32,83

GD 580 DATA 28,32,173,26,32,75

PA 590 DATA 28,32,173,28,96,16

5

HF 600 DATA 253,164,254,133,25

4,132

3D 610 DATA 253,96,169,20,56,2
29

MD 620 DATA 253,133,253,96,169

,20

AE 630 DATA 56,229,254,133,254

,96

RX 640 DATA 32,110,28,144,7,32

SF 650 DATA 110,28,144,28,176,

35

AX 660 DATA 32,110,28,144,43,1

76

FJ 670 DATA 50,14,128,28,46,12

7

RH 680 DATA 28,144,8,173,128,2

8

BQ 690 DATA 73,45,141,128,28,9

6

RF 700 DATA 59,172,198,253,16,

4

KB 710 DATA 169,20,133,253,96,

230

HG 720 DATA 253,165,253,201,21

,2 08

FG 730 DATA 4,169,0,133,253,96

FM 740 DATA 198,254,16,4,169,2

0

CQ 750 DATA 133,254,96,230,254

,165

PE 760 DATA 254,201,21,208,4,1

69

AC 770 DATA 0,133,254,96,32,19

4

JR 780 DATA 28,165,251,160,0,1

45

AR 790 DATA 163,169,120,24,101

, 164

RA 800 DATA 133,164,165,252,14

5,163
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MH 810 DATA 96,169,30,133,164,

165

FD 820 DATA 253,24,105,1,133,1

63

KF 830 DATA 166,254,160,0,169,

22

EC 840 DATA 133,2,32,221,28,19

8

XF B50 DATA 2,208,249,96,24,13

8

DM 860 DATA 101,163,133,163,15

2,101

RJ 870 DATA 164,133,164,96

GG 880 GOSUB930:PRINT"(HOME]

[4 DOWN)[6 SPACES)!
(7 LEFT]"iIINPUT"#";NU$

:IFKU5="Ri2 SPACES)"THE

N910

ES 890 NU=VAL(NUS)t!FNU<0ORNU>

255THEN880

DR 900 POKECH.NU

BE 910 PRINT"[HOME)[4 DOWN]

{7 SPACES}":PRINT"

[14 SPACES)":RETURN

DG 920 POKECH,PEEK(162)(RETURN

QQ 930 POKESl+3,0iRETURN

FP 940 SS=3B401tCC=22iRR=20:WW

=20:GO5UB930

HH 950 OPEN4,4iFORG-0TORR:PRIN

TI4,CHR?(15);:REM 1525,
801, 803 PRINTERS

EA 960 IFFGTHENFORF=1TO2:PRINT

*4,CHR${14);

CB 970 FORN=SS+G"CCTOSS+G*CC+W

W:Q=PEEK(N)

AJ 980 IF(QAND15}=1THENPRINT#4

, "X" ;

XC 990 IF(QAND15)<>1THENPRINTI

4 , " " !

RK 1000 NEXTNlPRINT#4,CHRS(8):

IFFGTHENNEXTF

HM 1010 NEXTGiFORN=lTO4:PRINT#

4:NEXT:CLOSE4:FG=0:RET

URN

Expandable

Graphics Dump

Article on page 59.

BEFORE TYPINC . . .

Before typing in programs, please

refer to "How To Type In

COMPUTED GAZETTE Programs,"

which appears before the Program

Listings.

Program 1: Expandable Graphics

Dump—64 Version

MK 100 PRINT"fCLR)f3 DOWN)
(WHT)"SPC(14)MPLEASE WA

IT":GOSUB330

EE 110 PRINT"(CLR]SPECIFY GRAP

HIC SOURCE"

JA 120 PRINT"{2 DOWN)PRESS (1)

FOR HIRES OTHER THAN

{20 SPACESjPRINT SHOP"

KM 130 PRINT"fDOWN} OR

{3 SPACES)(2) FOR PRINT
SHOP[3 DOWNJ"

QQ 140 POKE 19B,0:WAIT 198,1 :G

ET GSSiGS=VAL(GS?)

AD 150 IF GS<>1 AND GS<>2 THEN

140

GD

SJ

GS

RG

PK

QB

EK

AJ

JG

KM

RH

XS

KM

SP

CM

EG

SF

GG

CG

MG

PS

HP

HA

AQ

BQ

KD

DG

PE

DS

160

170

180

190

200

210

2 20

230

240

2 50

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

FX 450

PE 460

EX 4 70

CM 480

KE 490

POKE 12272,GS

PRINT"PRESS U) FOR NOR

MAL SIZE PRINTOUT"

PRINT"(DOWN) OR

[3 SPACES) (2) FOR ENLAR
GED PRINTOUT[3 DOWN}"

GS=0

POKE 198,0:WAIT198,1:GE

T GSS:GS=VAL(GSS)
IF GSol AND GS<>2 THEN

200

IF GS=2 THEN GS=1:GOT02

40

GS=0

POKE 12274,GS:IF GS THE

N290

PRINT"ENTER SPACE OVER

£SPACE)VAI,UE {0-40)"

INPUT GS

IF GS<0 OR GS>40 THEN25

0

POKE 12273,GS

POKE 785,0

POKE 786,48

X1=USR(0)

GOTO!10

C=0;FOR A=12288 TO 1306

4:READ BlPOKEA,B:C=C+B:

NEXT:IF C-83337 THEN RE

TURN

PRINT "[CLRjERROR IN DA

TA":STOP

DATA 173,242,47,201,1,2

40,23,173,241,47,133,10

,24,105,40,141,120,50,3

2

DATA 66,48,32,93,48,32,

107,48,76,107,49,3 2,66,

48,32,93,48,32,107

DATA 48,169,0,141,241,4

7,133,10,169,80,141,120

,50,76,121,50,16 2,8,230

DATA 3,208,2,230,4,202,

208,247,96,17 3,240,47,2

01,1,208,5, 169,96,76

DATA 80,48,169,64,141,1

17,50,133,4,169,0,141,1

16,50,133,3,96,24,165

DATA 3,105,64,133,13,16

5,4,105,31,133,14,96,16

9,0,32,189,255,169,4

DATA 162,4,160,255,32,1

86,255,32,192,255,32,20

4,255,162,4,32,201,255,

169

DATA 13,32,210,255,169,

0,32,189,255,169,6,162,

4,160,6,32,186,255,32

DATA 192,255,32,204,255

,162,6,32,201,255,169,2

0,32,210,255,169,0,32,1

89

DATA 255,169,5,162,4,16

0,5,32,186,255,32,192,2

55,32,204,255, 162,4,32

DATA 201,255,169,141,32

,210,255,96,32,204,255,

162,5,32,201,255,162,0,

189

DATA 105,50,32,210,255,

232, 224,B,208,245,169,1

3,32,210,255,32,204,255

,162

DATA 4,32,201,255,166,1

0,240,8,169,29,3 2,210,2

55,202,208,248,169,254,

32

DATA 210,255,169,141,32

,210,255,96,230,10,165,

10 , 205 ,120 , 50 , 208 ,13 ,17

3,241

DATA 47,133,10,206,96,5

?K 3813 PRINT~(OOWN J{RVslsPACE 
(OFP) ,FREEZE DISPLAY~ 

FP 3913 PRINTMlooWNI{RvslcLR 
(OFFI12 SPACES} : CLEAR S 
CREEN~ , PRI NT '" OOWN) 
IRVSjll(OFFJI4 SPACES),II 
£LPI[OOWNJ" 

C,J 400 PRINT"(RVSjsl oFF} 
14 SPACES),SILENCE TOGO 
LElooWN)" 

SO 4113 PRINT " (RVS}ploFF/ ,PROG 
RAM A CHARACTER" 

XD 420 PRINT"(RVS!RloFF) ;RAND 
OM C1IARA.CTERS 1 OOI<r'N J" 

ap 430 PRINT"{RvsloloFFI ;OUIT 

KS 440 PRINT"12 SPACES)IIIT A K 
EY TO START(HOMEj":, GOS 
ua300, PRINT ~ (CLK I " 

IIR 450 GOT0 1l0 
004613 PRINT"lcLR ) ••• LOADING "I 

L" : C- 7169 : FORlaCTOC+231 
, READX,POKEI , X:S- S+X ,NE 
XT 

110 4713 IFS0259 Ie TIl ENPRINT "ERR 
OR IN DATA .", END 

BE 4813 RETURN 
KM 490 DATA 173 , 33 , 28, 133 . 16 5. 

32 
MS see DATA 34.28 .32,91.28.32 
GK 5113 DATA 34,28 .32 , 91,28 , 198 
OP 520 DATA 165,208,2413 , 238 , 13, ,. 
CP 5313 DATA 173,0,28 , 41.7,133 
SC 5413 DATA 252,96,128 . 32 , 44,2 

• 
~:c 550 DATA 32 , 66 , 28 .32.44. 28 
11.05613 DATA 96 . 32 . 173,28 , 32 . 75 
011. 570 DATA 28 , 32 , 173,28 . 32 . 83 
GO 580 DATA 28,32 , 173,28.32.75 
PA 5913 DATA 28,32 , 173 , 28 . 96,16 

5 
IIF 61313 DATA 253 , 164 , 254,133.25 

4,132 
~D 610 DATA 253,96,169,213,56 , 2 

29 
MD 620 DATA 253,133,253 , 96 , 169 .'. 
AE 6313 DATA. 56 . 229 . 254 , 133,254 

.96 
RX 6413 DATA 32,1113 , 28 , 144 . 7 , 32 
SF 6513 DATA 1113,28 , 144 . 28,176, 

35 
AX 6613 DATA. 32 . 1Hl , 28 , 144.43.1 

76 
~',J 6713 DATA 513 . 14 .1 28 . 28 , 46.12 

7 
RII 6813 DATA 28 , 144,8 .1 73,128 . 2 

• so 6913 DATA 73,45.141,128.28,9 
6 

RP 71313 OATil. 59 , 172 , 19B,253 , 16, 
4 

KB 1 113 DATA 169 , 20 , 133 , 253 , 96, 

". 
MG 7213 DATA 253.165.253.2131,21 

, 213B 
FG 7313 DATA 4.169,13.133 , 253 . 96 
FM 7413 DATA 198 , 254,16,4,169 , 2 

• co 7513 DATA 133 , 25 4,96, 23 0, 254 
, 165 

PE 7613 DATA 254.2131 , 21 , 2138, 4, 1 
69 

AC 778 DATA 0,133, 254,96,32.19 
4 

,JR 7813 DATA 2B , 165 , 251 , 16e ,e,1 
45 

A.R 7913 DATA 163 ,169,1213,24,1131 
, 164 

RA B00 DATA. 133,164.165,252,14 
5 , 163 
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KIt BID DATA 96 ,1 69 , 30,133, 164, 
165 

FO 82e DATA 253,24,1135,1 , 133,1 
63 

KF 830 DATA 166. 254, 1613,13, 169. 

" EC 8413 DATA 133.2,32,221,28.19 

• XF 8513 DATA 2 . 208 , 249 , 96 , 24 , 13 

• OM B6e DATA 1131,163,133,163 , 15 
2,1131 

RJ 8113 DATA 164,133 , 164 ,96 
GG a80 00sua9 3e, PRINT "'HOHE } 

(4 DOWN} (6 SPACES), 
(7 LEFT}M/,INPUT ... · ;NU $ 
,IFNU$ - "RI2 SPACES ) "TIIE 
N91e 

ES 8913 NU- VAL(NU$) , IFNu<eORNU) 
255THEN880 

DR 91313 POKECH,NU 
BE 9113 PRINT"(uOHEI{4 OO"''N) 

17 SPACES}~IPRINT~ 
[14 SPACESj"IRETURN 

DO 920 POKECII,PEEK(162)IRETURN 
QO 93 13 POKESI+3.eIRETURN 
PP 940 SS- 384131 , CC- 22 , RR-20 :WW 

- 213, 00SU893e 
HII 9513 OPEN4 , 4 , PORo-eTORRIPRIN 

T,4,CIIR$(l5);IREM 1525 . 
Bel , 8133 PRINTERS 

£A 960 IFFGTHENPORF_lT02;PRIh~ 
I4 , CIIR$( 14) : 

CB 970 FORN- SS+O · CCTOS S+C *CC+W 
W. O-PEEK (N ) 

lI.1 9813 IF(OANDI5)-lTIiENPRINT,4 
"X"· 

XC 99 13 iF(OANDI 5 H >ITIIENPRINTt 
4 , " " I 

RK Ieee NEXTN , PRINT.4 , CIlR$(8); 
IFFGTHENNEXTF 

11M 113 113 NEXTGIFORN-lT04,PRINT' 
4: NEXTI CLOSE 4 IFO-0 :RET 
URN 

Expandable 
Graphics Dump 
Article 011 page 59. 

BEFORE TYPING ••• 
Before typing in programs, please 
refer to "How To Type In 
COMPUTEl's GAZmE Programs," 
which appears before the Program 
listings. 

Program 1: Expandable Graphics 
Dump-64 Version 

MK 1130 PRINT"{ CLRJ[3 DOWN) 
IWHTj"SPC(141" PLEASE WA 
IT M;GOSUB33e 

EE lIe PRINT M ICLR )SPECIF't GRAP 
HIC SOURCE " 

J A 1213 PRINT"(2 OO"''N I PRESS (1) 
FOR III RES OTIlER THAN 

(213 SPACESlpRINT SHOP" 
KM lJe PRINT-{OO"''N) OR 

(3 SPACESI(2) FOR PRINT 
SHOP(3 OOWN} " 

co 1413 POKE 19B,a.WA I T 198,l1G 
ET GS$:GS _VAL(OS$) 

AD 1513 IF GS () 1 AND GS () 2 THEN 
14. 

00 160 POKE 12272 , CS 
S,J 1713 PRINT "PRESS (1) FOR NOR 

MAL SIZE PRlNTOUT" 
GS 1813 PRINT "{OOWN) OR 

13 SPACESI(2 ) FOR ENLAR 
OED PRINTOUTI3 DOWN! " 

RO 190 GS- 13 
PK 2130 POKE 198,0.WAITI98.1,OE 

T GS$IGS- VAL(OS$) 
OB 21 0 I F Osol AND OS02 TIIEN , .. 
EK 220 IF OS - 2 THEN GS_l , GOT02 ... 
AJ 2313 os-a 
,JG 240 POKE 1227 4 , OS, IF GS TilE 

N2ge 
KM 2513 PRINTHENTER SPACE OVER 

ISPACE}VALUE (0_413)" 
RH 260 INPUT OS 
XS 2713 IP Os(e OR OS)40 THEN25 

• KM 2B0 POKE 12273 , CS 
SP 2913 POKE 785,0 
CM 31313 POKE 786,48 
EO 31e XI _USR( e) 
SF 32 13 GOTOlle 
GO 3313 C-0,FOR 11.- 12288 TO 13136 

4;READ B, POKEA , B, C- C+B, 
NEXTIIF C-83331 THEN RE 
TURN 

CG 3413 PRINT "{CLRIERROR IN DA 
Til." ,STOP 

MG 3513 DATA 173,242,47 ,201,1,2 
40,23,173,241 , 47,133,113 
, 24 . 105 ,413,141,1213. 50 , 3 , 

PS 3613 DATA 66 ,48 ,32 , 93,4B,32 , 
1137 , 48 , 76 .113 7 ,49,32,66, 
48,32 , 93.48.32,1137 

HP 3713 DATA 48 , 169,13,141 , 241,4 
7 , 133,113,169,813 , 141,1213 
, 50 , 16, 121, 50 , 162 ,8,2313 

HA 3813 DATA 3.2138,2,2313,4,2132, 
2138 , 247.96,173 , 2413 , 47 , 2 
01,1 , 2138,5 ,169 , 96 , 16 

AQ 3913 DATA 813 ,48 , 169 , 64,141 , 1 
17,513,133,4.169,13 , 141,1 
16, 513 , 133,3, 96 ,24,165 

BO 41313 DATA 3,1135,64,133,13 , 16 
5 .4,105,31,133 , 14 , 96 , 16 
9 , e,32 , IB9,255,169,4 

KO 4113 OATA 162,4 , 1613 , 255,32,1 
86,255 ,32,192, 255 ,32,213 
4.255,162,4 , 32,201,255, 
169 

DC 420 DATA 13,32 ,210.255,169 , 
0 , 32,IB9,255,169 , 6,162 , 
4 , 1613, 6 , 32 ,1 86 , 255 , 32 

FE 4313 DATA 192,255,32,204 , 255 
, 162 , 6 , 32 , 2131 , 255,169,2 
13 . 32.2 10,255,169 ,0,32,1 
.9 

os 44 13 DATA 255 , 169,5 , 162 ,4,16 
13,5,32,186,255,32,192,2 
55,32, 2134 , 255 ,1 62 .4,32 

FX 4513 DATA 2131,255,169 , 141 , 32 
,2113, 255 ,96,32,2134 , 255, 
162 , 5,32,2131,255 , 162 , 13, 
189 

PE 460 OATA 1135,513,32,2113,255, 
232 ,224,8.208 ,245,169,1 
3 , 32,2113,255,32 ,204,255 
, 162 

ex 4713 DATA 4,32 , 201,255 ,166.1 
0,24e , B,169 , 29 , 32.2 10.2 
55 , 202 ,208 , 248 , 169,254 , 
32 

CM 480 DATA 2113 , 255,169 , 141,32 
, 2113 ,2 55 ,96 ,230 , 10 , 165, 
10,2135 , 1213,513,208,13 , 17 
3,241 

KE 4913 DATA 47 , 133 ,1 0 , 206,96 , 5 



0,169,13,32,210,255,96,
169,0,141,105,50,141,10

6

XB 530 DATA 50,141,107,50,141,

108,50,141,109,50,141,1

10,50,141,111,50,141,11
2,50

FH 510 DATA 162,0,160,0,165,97

,50,61,70,50,240,9,185,

70,50,29,105,50,157
GR 520 DATA 105,50,200,192,8,2

40,3,76,52,49,232,224,8

,240,3,76,50,49,96

EM 530 DATA 165,3,197,13,206,1

4,165,4,197,14,208,8,16

9,15,141,113,50,32,231
HC 540 DATA 255,96,169,0,141,1

13,50,169,0,141,95,50,1
60,0,177,3,240,3,23B

CF 550 DATA 95,50,153,97,50,2E

0,192,8,208,241,173,95,

50,208,17,32,255,48,32
HE 560 DATA 54,48,32,86,49,173

,113,50,208,12,76,112,4

9,32,22,49,32,198,48

RD 570 DATA 76,139,49,96,160,0

,162,0,173,94,50,208,2,

160,4,177,3,157,97

BX 580 DATA 50,200,232,224,4,2

40,3,76,177,49,173,115,

50,240,3,76,217,49,160

HE 590 DATA 3,185,97,50,74,74,

74,74,153,97,50,136,48,

3,76,201,49,160,3

BK 600 DATA 185,97,50,45,114,5

0,153,97,50,136,48,3,76

,219,49,24,173,97,50

SA 610 DATA 109,9B,50,109,99,5

0,109,100,50,240,6,169,

0,141,95,50,96,169,1

RJ 620 DATA 141,95,50,96,172,1

00,50,185,78,50,141,104

,50,141,103,50,172,99,5

0

GD 630 DATA 185,78,50,141,102,

50,141,101,50,172,98,50

,185,78,50,141,100,50,1

41

SD 640 DATA 99,50,172,97,50,18

5,78,50,141,98,50,141,9

7,50,96,173,118,50,133

XS 650 DATA 3,173,119,50,133,4

,169,0,141,94,50,96,128

,64,32,16,8,4,2

XS 660 DATA 1,0,3,12,15,48,51,

60,63,192,195,204,207,2

40,243,2 52,255,192,192

FA 670 DATA 192,192,192,50,15,

1,0,96,0,126,80,16 9,0,1

41,99,50,169,1,15

SG 680 DATA 82,50,141,80,50,16

5,169,0,141,113,50,169,

1,141,96,50,141,94,50

BE 690 DATA 165,3,141,118,50,1

65,4,141,119,50,32,177,

50,173,94,50,240,6,32

GC 700 DATA 54,50,76,134,50,17

3,113,50,201,50,240,8,1

69,1,141,94,50,76,134

ME 710 DATA 50,32,231,255,96,1

69,0,141,115,50,32,166,

49,173,95,50,240,3,76

XX 720 DATA 202,50,32,5,50,32,

22,49,32,198,48,230,10,

169,1,141,115,50,32

BP 730 DATA 166,49,173,95,50,2

40,3,76,229,50,32,5,50,

32,22,49,32,198,48

EJ 740 DATA 32,54,48,32,255,48

,173,96,50,208,7,2 36,96

,50,238,113,50,96,169

QD

XS

PK

BS

SG

EK

XD

HQ

EC

BB

DG

GE

MS

BC

XR

RX

58

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

BH 750 DATA 0,141,115,50,76,18

2,50,68,65,2 55,255,2 55,

255,255,255,255,255

Program 2: Expandable Graphics

Dump—128 And Plus/4 Version

KJ 10 GRAPHIC1:GRAPI!IC0iC-0:PR

INT"[CLR)f4 DOWH}"SPC{14

)"PLEASE WAIT"iGOSUB1B0

GF 20 P0KE4848.1

MH 30 PRINT"'[CLR}(3 DOWHjSPECI

FY lil OR BLOW-UP"

MR 40 PRINT"(RETURN)=lil

(5 SPACES)2.)BLOW-UP

88-0

INPUT GS

IF GS=2THENGOTO90

GS=0:GOTO100

GS = 1

POKE 4B50,GS:IFGSTHEN16

0

PRINT"ENTER SPACE OVER

fSPACE)VALUE (0-40)"

INPUT GS

IP GS<0THEN GCTO110

IP GS>40THEN GOTO110

POKE4849.GS

SYS DEC{"1300")

GOTO20

FORA=4864TO5631:READB:C

=C+BiPOKEA,BiNEXT:IFC-7

7627THENRETURN

PRINT"ERROR IN DATA"iST

OP

DATA 173,242,18,201,1,2

40,23,173,241,18,133,10

,24,105,40,141,120,21,3

2

AA 210 DATA 66,19,32,93,19,32,

107,19,76,107,20,32,66,

19,32,93,19,32,107

ME 220 DATA 19,169,0,141,241,1

8,133,10,169,80,141,120

,21,76,121,21,162,8,2 30

JJ 230 DATA 3,208,2,230,4,202,

208,247,96,173,240,18,2

01,1,208,5,169,32,76

AP 240 DATA 80,19,169,32,141,1

17,21,133,4,169,0,141,1

16,21,133,3,96,24,165

EP 250 DATA 3,105,64,133.13,16

5,4,105,31,133,14,96,16

9,0,32,189,255,169,4

SJ 260 DATA 162,4,160,255,32,1

86,2 55,32,192,2 5 5,32,20

4,255,162,4,32,201,255,

169

BX 270 DATA 13,32,210,255,169,

0,32,189,255,169,6,162,

4,160,6,32,186,255,32

CP 280 DATA 192,255,32,204,255

,162,6,32,201,255,169,2

0,32,210,255,169,0,32,1

89

CK 290 DATA 255,169,5,162,4,16

0,5,32,186,255,32,192,2

55,32,204,255,162,4,32

CF 300 DATA 201,255,169,141,32

,210,255,96,32,204,255,

162,5,32,201,255,162,0,

189

CK 310 DATA 105,21,32,210,255,

23 2,2 24,8,208,245,169,1

3,32,210,255,32,204,2 55

,162

FF 320 DATA 4,32,201,255,166,1

0,240,8,169,29,32,210,2

55,202,206,248,169,2 54,

32

KE 330 DATA 210,255,169,141,32

,210,255,96,230,10,165,

10,205,120,21,20B,13,17

3,241

SM 340 DATA 18,133,10,206,96,2

1,169,13,32,210,255,96,

169,0,141,105,21,141,10

6

HC 350 DATA 21,141,107,21,141,

10B,21,141,109,21,141,1

10,21,141,111,21,141,11

2,21

PF 360 DATA 162,0,160,0,185,97

,21,61,70,21,240,9,185,

70,21,29,105,21,157

FQ 370 DATA 105,21,200,192,8,2

40,3,76,52,20,23 2,2 24,8

,240,3,76,50,20,96

OR 380 DATA 165,3,197,13,208,1

4,165,4,197,14,208,8,16

9,15,141,113,21,32,231

PA 390 DATA 255,96,169,0,141,1

13,21,169,0,141,95,21,1

60,0,177,3,240,3,238

BB 400 DATA 95,21,153,97,21,20

0,192,8,206,241,17 3,95,

21,20B,17,32,255,19,32

SF 410 DATA 54,19,32,86,20,173

,113,21,208,12,76,112,2

0,32,22,20,32,198,19

BE 420 DATA 76,139,20,96,160,0

,162,0,173,94,21,208,2,

160,4,177,3,157,97

PF 430 DATA 21,200,232,224,4,2

40,3,76,177,20,173,115,

21,240,3,76,217,20,160

SS 440 DATA 3,185,97,21,74,74,

74,74,153,97,21,136,48,

3,76,201,20,160,3

CK 450 DATA 185,97,21,45,114,2

1,153,97,21,136,48,3,76

,219,20,24,173,97,21

KX 460 DATA 109,98,21,109,99,2

1,109,100,21,240,6,169,

0,141,95,21,96,169,1
OC 470 DATA 141,95,21,96,172,1

00,21,185,78,21,141,104

,21,141,103,21,172,99,2
1

FQ 480 DATA 185,78,21,141,102,

21,141,101,21,172,98,21

,185,78,21,141,100,21,1

41

GH 490 DATA 99,21,172,97,21,18

5,78,21,141,98,21,141,9

7,21,96,173,11B,21,133

DR 500 DATA 3,173,119,21,133,4

,169,0,141,94,21,96,128

,64,32,16,8,4,2

RJ 510 DATA 1,0,3,12,15,48,51,

60,63,192,195,204,207,2

40,243,252,255,192,192
CM 520 DATA 192,192,192,50,15,

1,0,96,0,126,80,169,0,1

41,99,50,169,1,15

BH 530 DATA 82,50,141,60,21,16

5,169,0,141,113,21,169,

1,141,96,21,141,94,21

EH 540 DATA 165,3,141,118,21,1

65,4,141,119,21,32,177,
21,173,94,21,240,6,32

RP 550 DATA 54,21,76,134,21,17

3,113,21,201,50,240,8,1

69,1,141,94,21,76,134
SQ 560 DATA 21,32,231,255,96,1

69,0,141,115,21,32,166,

20,173,95,21,240,3,76

QR 570 DATA 202,21,32,5,21,32,

22,20,32,198,19,230,10,

169,1,141,115,21,32

BJ 580 DATA 166,20,173,95,21,2

40,3,76,229,21,32,5,21,
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0,169 , 13 , 32 , 210 , 255 , 96, 
169,0,141,105,50 , 141,10 
6 

X8 500 DATA 50,141,107,5C , 141, 
lC8,50,141,109,50,141,1 
10,50,141 ,1 11,50,141,11 
2,50 

FI! 510 DATA 162 ,0,160,0,185,97 
,50,61 , 70,50,240 . 9,185, 
70,50 , 29 ,10 5 . 50,157 

OR 520 DATA 105,50 , 200, 192,8,2 
40,3,76,52,49,2]2,224,8 
,240 . 3,76,50,49,96 

EM 530 DATA 165,3,197,13,208,1 
4,165,4,197,14,208,8 , 16 
9,15,141 , 113,50,32,231 

Me 540 DATA 255,96,169,O,141,1 
13,50,169,0,141,95,50,1 
60 ,0,177,3 . 240,3,239 

CF 550 DATA 95,50 . 153.97,50,22 
0,192,8,208,241.173,95. 
50 , 208 ,17,32.255,48 , ]2 

HE 560 DATA 54 , 48,32,86,49,173 
,1 1],50,208 , 12,76 ,1 12 , 4 
9,32,22,49,32,198.48 

RD 570 DATA 76,139,49,96,160,0 
,162.0,17 3 . 94,50 , 208 . 2 , 
160,4,177,3 , 157,97 

OX 580 DATA 50,200,232,224,4,2 
40,3,76 , 177,49,173,115, 
50 . 240,3,76 . 217,49,160 

HE 590 DATA ],185 , 97,50 . 74 , 74, 
74,74,153,97,50,136,48, 
] , 76,201,49,160 , ] 

BK 600 DATA 185,97,50,45 . 114,5 
0,15],97,50,1]6,48.],76 
,219.49,24,173 . 97,50 

SA 610 DATA 109,98,50",109, 99 , 5 
0,109,100,50 , 240 ,6,169, 
0,141,95,50,96,169 , 1 

RJ 620 DATA 141 , 95 , 50,96,172,1 
00,50,185 ,78, 50 ,141,104 
, 50 ,141, 10],50,172,99.5 

• 00 630 DATA 185,78,50,141,102, 
50 ,141,101,50,172, 98 , 50 
,185,78, 50.1 41,100, 50 . 1 
41 

SO 640 DATA 99,50,172,97,50,18 
5,78 . 50.141.98.50,141 , 9 
7.50 , 96 ,17],118 . 50,133 

XS 650 DATA 3,173,119,50,1]3,4 
,169,0,141,94, 50 , 96 , 128 
,64,32.16.8,4, 2 

XS 660 DATA 1,0,3,12,15,48,51, 
60,63,192,195,204 . 207 , 2 
40,24],252,255,192,192 

FA 670 DATA 192,192,192,50,15, 
1,0 , 96,0,126,80,169,0,1 
41,99 . 50 . 169,1,15 

50 680 DATA 82 , 50,141,80,50,16 
5,169,0,141 . 11] , 50,169 , 
1,141,96, 50 . 141,94,50 

BE 690 DATA 165,3 ,1 41,118,50,1 
65,4 . 141.119,50,32,177, 
50 . 173,94,50,240,6,32 

OC 700 DATA 54,50 , 76,134,50,17 
3 , 113.50,201,50,240,8,1 
69 . 1,141,94,50,76,1]4 

HE 710 DATA 50,32.231,255,96,1 
69,0,141,115,50 , 32 . 166 , 
49,17 3,95,50,240 , 3,76 

xx 720 DATA 202 , 50,32 , 5 . 50 , ]2 , 
22 ,49,32,198,48 , 230,10, 
169 . 1,141,115,50,32 

BP 730 DATA 166,49,173.95 . 50,2 
40,3 . 76,229,50 ,3 2 , 5,50, 
32 , 22 ,49.32 . 198 .48 

EJ 740 DATA 32,54,48,32,255,48 
,1 73.96,50,208,7,2]8,96 
,50,238,113.50,96,169 

BII 750 DATA 0,141,115,50 . 76 . 18 
2,50,68,65,255 . 255,255, 
255,255,255 . 255,255 

Program 2: Expan<bble Graphics 
Dump---128 And Plus/ 4 Version 

KJ 10 GRAPHIC1,GRAPH I COIC-0 IPR 
INT"(CLRII4 DOWN)"SPC(l4 
)"PLEASE WAIT"IGOSUBI80 

GF 20 POKE4848,1 
MH 30 PRINT"(CLRJ(] DOWNlsPECI 

n- III OR BLOW-UP" 
MR 4e PRINT"(RETURN)-111 

(5 SPAC£S)2.)BLOW-UP 
00 50 OS_0 
XS 60 INPUT GS 
PK 79 IF OS-2THENOOT0ge 
BS 8e GS-0 :GOTOI0e 
SO 90 05"'1 
EK 100 POKE 4850,GSIIFGSTHEN16 

• xc 110 PRINT "ENTER SpACE OVER 
(SPACEIVALU£ (0-40)" 

110 120 INPUT OS 
EC 1]0 IF OS<0TUEN OOTOIlO 
8B 140 IF GS)40TlIEN GOTOIl O 
DO 150 POKE4849,OS 
OE 160 SYS DEC("1300"1 
MS 17e oar020 
8C 180 FORA_4864T05631IREAOB IC 

_ C+BIPOKEA,BINEXT:IFC_7 
7627THENRETURN 

XR 190 PRINT"ERROR IN DATA",ST 
0' 

RX 200 DATA 173,242 ,18,201,1,2 
40,23.173,241,18,1]3.10 
,24 ,105,40,141 ,1 20 . 21. ] , 

AA 210 DATA 66,19,32,9],19 , 32 , 
IB7,1 9,76.1B7,20,32,66 , 
19.32 . 93,19,32,107 

ME 220 DATA 19,169 ,0 ,141,241,1 
8,133 . 10,169 . 80 ,141. 120 
. 21,76.121.21.162,8 . 230 

JJ 230 ~TA ],208,2,230,4 , 202. 
208 , 247,96.173,24e, 18,2 
01,1,208 . 5,169.32,76 

AP 240 DATA 80 , 19,169,32,141 . 1 
17.21 . 133,4 , 169.0 ,141,1 
16,21,13],3,96,24 . 165 

EP 250 DATA 3.105,64,13],13,16 
5 ,4 ,105,]1 , 133,14,96,16 
9.0 . 32,189,255.169,4 

SJ 260 DATA 162,4 , 160 . 255 , 32 ,1 
86,255,32,192,255,32.20 
4 , 255,162.4 , ]2,201,255, 
169 

8X 270 DATA 13,32 , 210,255,169, 
0.32.189 , 255,169,6,162 , 
4.160 , 6,32,186,255,32 

CP 280 DA'rA 192,255,32,20<1,255 
, 162,6,32,201,255.169,2 
0,]2,210,255,169.0.32,1 
.9 

CK 290 DATA 255,169.5,162,4.16 
0,5,32.186.255.]2,192,2 
55,]2 . 204.255,162 , 4,32 

CF ]00 DATA 201,255 . 169,141 , 32 
,210,255,96 , 32 ,204,255 , 
162,5,32,201,255,162,0, 
1.9 

CK 31e DATA 105,21,32,210,255 , 
232 . 224,8 . 208,245 ,169,1 
3 . ]2,210,255 , 32,204,255 
,162 

FF 320 DATA 4,32.201,255,166,1 
0,240,8.169,29 , 32 . 210 , 2 
55 ,2e 2 , 208,248, 169,254 . 

" 

KE 330 DATA 210,255,169,141,32 
,210 . 255,96,230.10.165, 
10,205,120,21 . 208 . 13,17 
3 , 241 

SM 340 DATA 18 .13 3 ,10,206,96,2 
1,169,1] , ]2 , 210,255 , 96, 
169,0.141,105,21 ,141, 10 
6 

tiC ]50 DATA 21.141,107.21.141 , 
10B.21,141,109,21,141,1 
10.21,141,1 11,21,141,11 
2,21 

PF ]60 DATA 162,0,160,0,185 . 97 
,21,61,70,21,240,9.185, 
70 , 21 , 29 ,10 5 . 21 . 157 

PO 370 DATA 105,21,200 ,1 92 , 8,2 
40,3,76.52,20,232,224,8 
,240,] . 76 . 50 . 20.96 

OR 380 DATA 165 . 3,197 , 1],208,1 
4 , 165,4.197,14,208.8 . 16 
9,15,141.11] ,21. 32,231 

PA ]90 DATA 255.96,169,0,141,1 
13 , 21,169,0 ,14"1,95.21.1 
60,0,177,],240,],238 

BB 400 DATA 95,21,153,97,21,20 
0,192,8,208,241,173,95, 
21,208,17.32,255,19 , 32 

SF 410 DATA 54. 19 ,32,86,20,173 
,113,21.208,12,76,112.2 
e,]2,22,2e,32,198,19 

BE 420 DATA 76 . 139,20,96.160,0 
,162,0,17 3 ,94.21,208 , 2, 
16e,4,177.3,157,97 

PF 430 DATA 21.200,232,224,4,2 
40.3,76,177,20,173 .1 15, 
21,240,],76.217,20,160 

55440 DATA 3 ,185.97. 21 , 74 , 74, 
74.74,153 . 97 , 21,1]6 , 48 , 
3 , 76,201.20.160 , 3 

ex 450 DATA 185 , 97,21 ,45,114,2 
1,153,97,21,136,48,3.76 
,219.20 . 24,173 ,97 ,21 

KX 460 DATA 109 , 98,21 ,109 , 99,2 
1,109,100,21,240,6,169, 
0.141 ,!) 5 , 21,96,169,1 

OC 470 DATA 141,95,21,96 ,172,1 
00,21,185,78 .21,141,104 
.21,141 , 103,21,172,99,2 
1 

YO 480 DATA 185.78.21,141,102, 
21 , 141,101.21,172,98,21 
,185,78,21,141,100,21,1 
41 

CfI 4ge DATA 99,21,172.97 , 21,18 
5,78,21,141 . 98,21,141,9 
7 .21,96,173 . 118 . 21.133 

OR 500 DATA 3.173,119,21,133,4 
,169,0,141,94,21.96,128 
, 64 , 32 , 16.8 . 4,2 

RJ' 510 DATA 1,0 . 3,12 , 15,46 , 51 , 
60,63,192,195,204.207,2 
40,24 3 ,252, 255 . 192.192 

CM 520 DATA 192,192,192 , 50 . 15, 
1 .0. 96 , 0,126.80 .169 ,0, 1 
41,99.50 . 169,1,1 5 

BH 530 DATA 82 , 50,141.80,21,16 
5,169,0,141,113,21.169, 
1,141.96,21 , 141 . 94.21 

Ell 540 DATA 165,3 , 141,118.21.1 
65,4,141,119,21,32.177 , 
21,173.94 , 21 , 2<10,6,32 

RP 550 DATA 54,21,76,1]4,21,17 
3,113,21,201 , 50,240,8.1 
69 , 1.141,94,21 ,7 6 , 134 

SO 560 DATA 21,32,231,255,96,1 
69,0,141 . 11 5.21 , 32.166, 
20 , 173,95,21,240.].76 

OR 570 DATA 202.21,]2,5,21,32. 
22 . 20,]2 ,1 98 ,19.2]0,10, 
169.1,141.115,21,]2 

8J 580 DATA 166,20,173,95 , 21,2 
40,],76,229,21,32,5.21. 
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32,22,20,32,19B,19

PP 590 DATA 32,54,19,32,255,19

,173,96,21,208,7,238,96

,21,238,113,21,96,169

QC 600 DATA 0,141,115,21,76,18

2,21 ,68

Horizons: Raster
Interrupt

Article on page 81.

EH 10 FORJ=49152TO49230:READA:

CK=CK+A:POKEJ,AjWEXT

DM 20 IF CK<>8670THENPRINT"PLE

ASE CHECK DATA STATEMENT

S FOR AN ERROR."

GC 30 SYS49152:LIST

DG 100 DATA120,169,28,141,20,3

,169,192,141,21,3,169

HF 110 DATA1,141,26,208,169,27

,141,17,208,169,127,141

BO 120 DATA13,220,8B,96,169,1,

141,25,208,173,18,208

AX 130 DATA17C,74,74,74,74,141

,32,208,74,141,33,208

CP 140 DATA201,7,240,9,138,24,

105,32,141,18,208,208

SP 150 DATA5,169,16,141,18,208

,173,13,220,41,1,240

KD 160 DATA3,76,49,234,76,188,

2 54

Save Your Copies of COMPUTE!

Protect your back issues of COMPUTE!

in durable binders or library cases.

Each binder or case is custom-made

in flag-blue binding with embossed

while lettering. Each holds a year of

COMPUTE!. Order several and keep

your issues of COMPUTE! neatly or

ganized for quick reference.

(These binders make great

gifts, too!)

Cases:

$6.95 each;

3 for 52O.OQ:

6 for S36.00

Binders

S8.50 each,

3 for 524.75;

6 lor 548.00

(Please add $2.50 per unit for orders

outside the US.)

Send in your prepaid order wMh the

attached coupon

Mail to: Jesse Jones Industries, P.O. Box 5120,

Dept. Code COTE,Philadelphia, PA 19141

Please send me COMPUTE! □ cases

Enclosed is my check or money order for $

only,)

Name

Address. . - . .

City- -

State
EotiMociion Qi>o(onteed « money refunded

Please aBow A-tt «*eks lor aeJiveiy.

D binders.

. (U.S. funds

Zip

To Our Readers:

COMPUTE! Publications is a part of the ABC Consumer Magazines group of ABC

Publishing, Inc. and recently we consolidated many of our operations and moved

our Customer Service Department to the New York ABC headquarters. If you

have any questions regarding back issues, disk orders, book orders, or how to

place an order, call toll free 1-800-346-6767. New York residents should call

212-887-8525.

If you want to order a subscription to COMPUTE!, computers GAZETTE, COMPUTEI's

GAZETTE DISK, or the COMPUTE! DISK, call 1-800-247-5470 or in Iowa call

1-800-532-1272.

Our Editorial Offices remain in Greensboro, North Carolina. If you wish to submit an

article for publication, write us at COMPUTE! Publications, Inc., P.O. Box 5406,

Greensboro, NC 27403.

We thank you for your interest and continued support of COMPUTE! Publications.

COMPUTE! Publications
Part of ABC Consumer Magaj

One □- the ABC PuWistiing Co
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32 , 22 ,2 0 , 32 , 198 , 19 
PP 590 Dl\TA 32, 54,1 9 ,3 2 , 255 ,1 9 

,173,96, 2 1. 208 , 7 , 238 ,96 
,21,238,11 3 , 21 , 96 ,169 

OC 6U0 DATA 0 , 1 4 1 ,1 15 , 2 1,76,18 
2 ,21.68 

Horizons: Raster 
Interrupt 
Article 011 page 81. 

Ell 10 ~'ORJ "4915 2T0492 30 : READA , 
CK-CK+AI POKEJ , A :N ~: X T 

I'M 20 I F CK <> 067 0 THE NPRI NT " PLE 
ASE CllECK DATA STATEMENT 
5 fOR A..-; ERRO R. " 

GC 30 SYS491 5 2, LI ST 
IlG 100DATA120,169, 28 ,141 ,20,3 

,169,192,14 1 , 21 , 3 , 169 
In' 11 0 DATAL 141 , 26 , 208 . 169 , 27 

, 14 1 , 17 , 20 8 , 169 , 127 , 141 
60 " 0 DATA13 , 220, 80 , 96 , 169 . 1 , 

14 1 , 25 , 200 ,1 73 , 18 , 20 8 
AX " 0 DATA1 70, 74 , 74, 74 , 74,14 1 

, 32 ,208 , 74, 14 1 , 33 , 20 8 
CP 140 DATA201, 7 .24 0 , 9 , 138 , 24, 

105,32,14 1 ,1 8 , 208 ,208 
5P "0 DATA5.169,16.141,1 8 ,208 

,173,13,2 20,41, I, 240 
' 0 160 DATAJ,76,4 9 . 234. 76 ,1 8 8 , 

2S4 

To Our Reoders: 

Save Your Copies of COMPUTE! 

Cases: 
$6.95 eac h; 
J t Of $20,00; 
6 tOl $36,00 

Protect your back issues of COMPUTE! 
in durable binders or library cases. 
Each binder or case is custom-made 
in flag-blue binding with embossed 
white lettering. Each holds a year of 

\ 

COMPUTEI. Order several and keep 
your issues of COMPUTEI neatly or­
ganized for quick reference. 
(These binders make great 

Binders 
$8 ,50 each: 
J for $2<1.75; 
6 for $48.00 

gifts. too!) 

(Please Od d S2.50 per unll l()( ()(der$ 
outside the U,S.) 

Send in your prepaid ()(def witn the 
o tloched coupon ------------------Moil 10: Jesse Jones Industries, P.O. Box 5120. 

Dept. Code COTE, Philadelphia. PA 19141 
Please send me COMPUTEI 0 cases 0 binders. 
Enclosed is my check or money order for S . (U.S. funds 
only.) 

Name~========================================::: Address 
City ____________ ________ _ 

State Zip ____ _ 
So!is!octioo guaon!eed 0< monay rat<.nded 
PIaose oIOw 1\..(1 weaI<. to< aoWary. 

COMPUTE! Publicotions is 0 port of the ABC Consumer Mogozines group of ABC 
Publishing. Inc. ond recently we consoli doted mony of our operations and moved 
our Customer Service Department to the New York ABC headquarters. If you 
have any questions regarding back issues. disk orders. book orders. or how to 
place an order. call toll free 1-800-346-6767. New York residents should call 
212-887-8525. 

If you want to order a subscription to COMPUTE!. COMPUTEI's GAZETTE. COMPUTE!'s 
GAZETTE DISK. or the COMPUTE! DISK. call 1-800-247 -5470 or in Iowa coli 
1-800-532-1272. 

Our Editorial Offices remain in Greensboro. North Carolina. If you wish to submit an 
article for publication. write us a t COMPUTE! Publicotions. Inc" P.O. Box 5406. 
Greensboro. NC 27403. 

We thank you for your interest and continued support of COMPUTE! Publications. 

£~~~!!.P..ublications,lnc.G 
One of me ABC ~ c()mpOr'\Oe, 
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COMPUTEI's GAZETTE Back Issues

January 1984: SpeedScript; Graph

Plotter; 64 BASIC Aid; Getting

Started with a Disk Drive, Part 3

February 1984: Speed Reader;

Typing Derby; How to Use Arrays;

Auto Line Numbering; Getting

Started with a Disk Drive, Part 4

March 1984: Poker; Guess

America!; Sea Route to India;

Making More Readable Listings;

Getting Started with a Disk Drive,

Part 5

June 1984: 3-D Tic-Tac-Toe; Castle
Dungeon; Spelling Critter; Shape

Match; Word Scramble; File Copier

July 1984: Space Patrol; Robot

Math; Beginner's Corner; Quilt

Squares; Home Telecommu

nications: Downloading

August 1984: Campaign Manager;

Sprite Magic; Sno Cat; Beginner's

Corner: Using a Printer; Home Tele

communications: Uploading

Issues not listed are not available.

October 1984: Trek; Quiz Master;
Vocab Builder; VIC Music Tutor;

First Aid; Hi-Res Screen Dump

November 1984: C/G Term; Jump;

Bagdad; Budgeteer; Function Key;
Disk Auto Load

August 1985: Space Dock; Mixing

Text and Hi-Res Graphics; Crunch;

Creating Hi-Res Graphics on the

64; ReDisk; Hi-Res Toolbox

December 1985: Whirlybird;

Quickchange; Banners; The

Construction Set; SpeedCheck:
Word Processor Spelling Checker;

Disk File Archiver

January 1986: Sprint: A Compiler

for the 64; Face-Off; The Fast
Assembler; Programming Music and

Sound on the 128; Disk

Disassembler; BASIC Windows

February 1986: Mini-Filer; Kicker;

Lexitron; Snapshot; Commodore

128 Memory Map; Disk Editor; Disk

Commands on the 128

March 1986: Survivor; Shifter;

Number Construction Kit; The

Coordinator; Cataloger; Clavier 64;
VIC Dump

April 1986: Turbo Copy; Dunk; All

About CP/M on the 128; Directory
Filer; Windows on the 128; Input

Windows

May 1986: Arcade Baseball;

Vampyre Hunter; Klondike; Read-

A-Tune; Super Synth; Word

Counter; Double Load;

Coder/Decoder

June 1986: Star Dragon; Predictor;

Switcheroo; Solarpix; Quick Key; 64

AutoBoot Maker; Help Screens;

SpeedScript-80 for the 128;

FontMaker

Back issues arc also available for

COMPUTE!'* Cazetle Disk. Each

Disk back issue costs $12.95 plus

$1.00 shipping and handling. Call

COMPUTEI's Customer Service

Department for details.

Back issues of COMPUTEI's GAZETTE are $6 each. All prices include freight in the U.S. Outside the

U.S. add $1 per magazine order for surface postage, $4 per magazine for airmail postage. ALL BACK
ISSUES ARE SUBJECT TO AVAILABILITY.

In ihe continental U.S. call

TOLL FREE 800-346-6767

(in NY call 212-887-8525

Or write to:

COMPUTEI's GAZETTE Back Issues

P.O. Box 5038, F.D.R. Station

New York, NY 10150

Prepayment required in U.S. Funds. MasterCard, VISA, and American Express accepted.

North Carolina residents please add 41/j% sales tax.
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COMPUTE!' s GAZETfE Back Issues 

January 1964: SpeedScripl; Graph 
Ploner; 64 BASIC Aid; Getting 
Started with a Disk Drive, Part 3 

February 1984: Speed Reader; 
Typing Derby; How to Use ArrayS; 
Auto Line Numbering; Gelling 
Started with a Disk Drive, Part 4 

March 1964: Poker; Guess 
America!; Sea Route to India; 
Making More Readable Ustings; 
Getting Started with a Disk Drive, 
Part 5 

June 1984: 3~D n c·Tac-Toe; Castle 
Dungeon; Spelling Critter; Shape 
Match; Wort! Scramble; File Copier 

July 1964: Space Patrol; Robot 
Math; Beginner's Comer; Q uilt 
Squares; Home Telecommu­
nications: Downloading 

August 1984: Campaign Manager; 
Sprite Magic; Snc Cat; Beginner's 
Corner: Using a Printer; Home Tele­
communications; Uploading 

Issues not listed are not available. 

October 1984: Trek; Q uiz Master; 
Vocab Builder; VIC Music Tutor; 
First Aid; Hi·Res Screen Dump 

November 1984: CjG Term; Jump; 
Bagdad; Budgeteer; Function Key; 
Disk Auto load 

August 1985: Space Dock; Mixing 
Text and Hi-Res Graphics; Crunch; 
Creating Hi·Res Graphics on the 
64; ReDisk; Hi·Res Toolbox 

December 1985: Whirlybird; 
Quickchange; Banners; The 
Construd ion Set; SpeedCheck: 
Word Processor Spelling Checker; 
Disk File Archiver 

January 1986: Sprint: A Compiler 
for the 64; Face-Off; The Fast 
Assembler; Programming Music and 
Sound on the 128; Disk 
Disassembler; BASIC WindO\vs 

February 1986: Mini·Filer; Kicker; 
lexitron; Snapshot; Commodore 
128 Memory Map; Disk Editor; Disk 
Commands on the 1 28 

Match 1986: Survivor; Shifter; 
Number Construdion Kit; The 
Coordinator; Cataloger; Clavier 64; 
VIC Dump 

April 1986: Turbo Copy; Dunk; AU 
About CP/M on the 128; Directory 
Filer; Windows on the 128; Input 
Windows 

May 1986: Arcade Baseball; 
Vampyre Hunter; Klondike; Read­
A-Tune; Super Synth; Word 
Counter; Double l oad; 
Coder/Decoder 

June 1986: Slar Dragon; Predidor; 
Switcheroo; Solarpix; Quick Key; 64 
AutoBoot Maker; Help Screens; 
SpeedScript·80 for the 128; 
FontMaker 

Bad: issu~ are also available for 
COMPUTErs G.uette Disk. Each 
Disk back issue costs $12.95 plus 
$1.00 shipping and handling. Call 
COMPUTEl's Customer Service 
Department for details. 

Back issues of COMPUTE!'s GAZmE are $6 each. All prices include freight in the U.S. Outside the 
U.S. add $1 per magazine order for surface postage, $4 per magazi ne for airmail postage. ALL BACK 
ISSUES ARE SUB/ECT TO AVAILABILITY. 

In the continental U.S. call 
TOll FREE 600·346-6767 
(in NY call 212-887-6525 

Or write 10: 
COMPUTE!'s GAZmE Back Issues 

P.O. Box 5038, F.D.R. Station 
New York, NY 101 50 

Prepayment required in U.S. Funds. MasterCard, VISA, and American Express accepted. 
North Caro lina residents please add 4%% sa les tax. 
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BUSINESS
TeMcratt CALL

Amiga Pascal CALL

Lattice C Compile! .CALL

Amiga Assomblor . CALL

On Lino S49

Bulletin Board Sysiem $79

Calcraft CALL

Rags to Riches Ledger . . . . .CALL

Rags lo Riches Payabies CALL

Rags to Riches Receivables CALL

Rags to Riches Sales CALL

Enable,1Wile CALL

EnableiCalc CALL

Enable; Filo CALL

Scrititilc S79

Gizmo; 549

Analyse Spread Sheet 579

Marauder 532

VIP Prolessional 5129

EDUCATIONAL
French Grammar I

Spanish Grammar F, II ft II

Comprehensive Grammar

Review I it II

Analogies I & II

Sentence Completion

College Aptitude Reading

Comprehension

Practical Composition

i, iii. iv & v

Practical Composition II

Vocabulary Adventure I. II & III . .

Hujriing Adventure I ..,.,.

Hyjdirnj Adventure II ft III

Reading Anil Thinking I. II 6 III ..

Lessons <ri Reading h Reasoning .

U S. Geography AdvunTuriT . . . .

World Geography Adventure

I. II. Ill, IV

Speller Bee.......p............

Kidtalk

.529

fia. S29

M. S44

n 553

..534

S53

ea 535

544

ea. 549

«9

mi. SS'J

i-a. 541

. 5109

..S49

oa. S49

...54!

.542

ENTERTAINMENT

Racier

Ballyhoo

Music Studio .

GDr rowed Timu

Mindsh.idow

Skytal

Arctic Fo*

Financial Cookoook

Seven Cities ol Gold

Deluie Painl

One Ori One

Drj|fl Vu

Hnlloy Pro/ect

Aegis Diaw .CALL

Aeflis AnimatorllmagBi ... .CALL

Biatoccas . . .. S39

DoIujh Print (65

Tqmnln of Apshar $29

Rogue 529

. 534

..529

. .545

..529

..528

..529

..S30

..$35

,.«9

..565

..$29

.CALL

WECARRYA COMPLETE LINE OF SOFTWARE.

THE FOLLOWING IS JUST A SAMPLE OF OUR PRODUCTS.

Ml
III
III
■■I
■■I
■■I

■■I
■■I

Ml
■■I
■■I
Ml
Ml
Ml
HI
Ml
Ml
Ml
Ml
IBI
Ml
HI

HI

■■I

Fighter Command .

Battle ol flntietam.

US AA.F

ELECTRONIC ARTS
Music Construction Set 517

7 Cities ol Gold S24

Adv Construction Set S2B

Archon $17

Archon II $24

Financial Cookbook $28

One On One .524

Pmball Construcliun ...»17

Murder .'Zinderncuf $16

Sky Fox

Carries At Wai

Heart, ol Africa . . 523

Ultima IV M9

Moviemaker 524

Bard's Tale 528

Lords of Connuest 529

INFOCOM
Enchanter 525 Battle Group

Hitchhiker's Guide to Ihe Galaxy . ...S25 flings nl Ziflm

Sorcerer 527

Invisiclucs .each 5 7

Ballyhoo 529

EPYX
Ballblajoi $26

Rescue on Fracidlus 52fi

Summer Games II S26

Wnrld Karate Championship . 529

Winter Games S2G

The Eidolon S26

Kororas Rift S26

Temple ul Ap:.h,n Trilogy . ............926

Fast Load IRI S2G

Microsoft Multiplan . .... r . 549

HARDWARE
1670 Modem CALL

C-128 Computer CALL

1571 Disk Drive CALL

1572 Dual Drive CALL

1902 Monitor CALL

MPS !00O Printer CALL

VIC 1350 Mouse CALL

VIC 1700 128K Expander CALL

SSI
K •> nl [5 I L| r uppe . $35

OpfraTioi M^irkoi Gordpn S30

Computer Quarterback S24

Battle for Normandy 924
Broadsides ,,. .S24

Gemstone Warrior S22

Imperigm Gd'iXlum 924

Six Gun Shootout .. 524

Phantasm I ft II ca. $24

527 Comrjulof Amduth 935

Coiomal ConQUMt,,.,... £24

Qucstton 924

&a(tol>on Comn-iantlc' *24

Panzer CJrenadier S24

No^wav 19B5 922

DAVIDSON fi ASSOCIATES
Math Blaster' »34

Word Attack! )34

Spell II1 ... «34

MICROPROSE
F 15 Strike Eagle 525

Kennedy Approach . . . .. $25

Decision In The Desert 527

Crusade In Europe $27

Aerojet . ...525

Silent Service 525 Fasl H.ick'e

SUBLOGIC
Fliuhl Simulator II 339

Scenery Disk IFor Abovul uu. 516

Wostorn US, (Disks 1-61 579

Jot 529

Whole Brain Spoiling 524

ACCOLADE
Hardball 525
D.imbiisteif, . 525

Fioht Night 925

Lam of the Weal 126

PSI 5 Trading Company S'5

ACTIVISION
Alter Ego IMIFI 535

Borrowed Time .823

Little Computer Peopla 523

Fast Trucks 523
Mocker $19

Alcaj.ir Thu Forgotten Fortress 519

Great Am. Cross Country

RoadHacn »19
Countdown to Shutdown 919
Masters of the Lamps . 519

Mmd Shadow (19

Spoco Shuttle 419

GhosiUusters 923

The Music Studio $23
Game Maker ,923

Computer Fireworks Celebration Kit .... S23

The Designer's Pencil 519

TOP HITS
CSM1541 Disk Alignment .539

Papurclip C-64,'C-128 CALL

Homopak 537

Newsroom 939

Clip Aji I& II. oa. $23

Mr. Nibble & MSD Version 534

Fantrtiaster II $29

SMoro $44

Karateka 932

.535

530

S35

$35

CALL

GflMESTAR
Sijt League Baseball 519

On Field Foothsll . . $19

On Court Tennis ................ 519

Slar Rank Bo.ing ..519

ABACUS
Ada Training Course $33

TAS-64 $49

Basic 64 . $36

Assembler Monitor 64 .. .$36

fovrer Plan 549

Anatomy o! the Commodore I8«l #18

Anatomy of the Commortoio uw $14

Anatomy of the 1541 IBookl ... 518

Anatomy of the 1541 IDisc] 514

Chart PakC&VC 128 533

Super Pascal C-6J C-1Z8 MS

Super 'C" Compiler C64.C128 559

NEW C 128 BOOKS
C-128 Internals S!8

C 128 Tricks & Tips SIB

1571 Internals 518

CPM 0nTheC12B SIB

Gunship , $25

Conllict in Vietnam $27

MASTERTRONIC
19B5 The Day Alter $7.95

Action Biker , S7.9S

Ant Attack 57.95

The Black Crystal S7.9S

BMX Racers $7.95

The Captive 57.95

Challenge! 57.95

Chiller 57.95

Counl wilh Ulivei 57.95

Dai k Star 57.95

Finders Keepers 97.95

Give My Regards lo Broad St 57.95

Kik ST,nt 97.95

Look Sharp 97.95

Make Music with Mister Tronic 57.95

More Adventures of Big Mac S7.95

The Quest for the Holy Grail 57.95

Se-Kaa oi Assiah . 97.95

Sk, Jet S7 95

Sta-Raco ,..$7.95

Vorjos Jackpot 57.95

Magic C-npet 57 95

Spooks $7.95

TheLastVB ,. 97.9S

SpacuWfllk 97.95

Mind Control 57.95

The Horo ol rht! Golden Talisman 57.95

Slugfler $7.95
Five A Side Soccoi 57 95

$33

Sorgonlll.. 535

Copy II C12B $39

V./Bstar XL8/C128 CALL

Merlin 641138 CALL

Print Mostoi 917

ArlGallury I 923

Print Shop 935

Graphic Library I. II. Ill ea $18

Print Shoo Companion . .. CALL

Home Word Spellcf 554

Leader Board Gotl 929

Tournament Disk IFor Above) $14

Snapshot *39

lOlhFrwnu 932

GEOS «49

KungFutl 924

Eile 925

RIBBONS
Commodore 1525 57.50

Commodore 1526(802 97 00

Commodore MPS 801 57 50

Commodore MPS 803 5900
Epson MXIRX/FX-BO 95 00

Okimaii) 10 Color 9600

Star F-oivertypo 56 00

Star Gemini 10 Black 52.50

Slat Gemini 10 Color 53 50

TOP QUALITY BULK DISKS
lOOOualny DSDO . . . . ea 69'

100 Quality SSDD . . . ca. 59'

Less Than 100 DSDD ea. 79'

LessThanlOO SSDD oa. 69'

WE CARRY A FULL LINE OF PANASONIC, STAR, EPSON,

OKIDATA AND LEGEND PRINTERS. CALL FOR CURRENTPRICES. I-1

ALL TITLES ON DISK UNLESS MARKED (R) FOR ROM CARTRIDGE

Order Line WE CHECK FOR STOLEN VISA & MASTERCARD Customer Service

1 ftnfl_9519 tnVi & Ohio Residents

orders 25.SSL. do MF 10 am-8 P'm- *»*■10-3 ET 1-513-879-9699
Not Have information on 37 s. Broad Street, Fairborn, OH 45324

Previous Orders or Product Specs.

-i SOFTWARE ONLY - Prarxid ix.Ii-i . oval HO ncalm Iraa ahlpplnn via UPS in conllngntal U.S. I'l add 12 ....I.-.-, undar HO. HAHDWARE and all
I orik-ii n-fiuirinij shrpinanl via U.S. Poll Olfica »ro >ubkct to •ddtllon»> (niiijhi cliatrjci. Add Mfor COD ordail. VISA/MatttiCard ardari add K isrvlcs
Cr4>oa. Ohio reildenti add '-■ V ■ **let tan. Paitonal chaclci raquka a Hi-i .■ t.. .'I. . j.m |i iri-nl No walling Ahnn paid Iiy credit ' - - r 11 cflrttllad chick

PAN I ED BV AN AUTHORIZATION NUMBER.

WE'VE GOT TOP HITS FOR AMIGA Flogh' s.n ...... '" It •••• • 39 
Stonery OilklFor A~ e • . • ,6 
WC5I .. n U.S. (Oi$to:.. 1-61 •.••••. . ... .• 79 

BUSINESS 

Rags to RO:he. ledgCl . 
Rags to Riche$ Pa~ables • 
Rags to RicI>e. R""eivlblnl 
RBg' to RiehM Saiu . 
Enj>blelW"'o 
Enable/CalC 

ENlblelf~c 

VIPProl~ 

<A" 

"'''' <A" 
<A" ." 
'" <A" 

.. CALl 

. . CALL 

<A" 
<A" 
CALL 
CALL 

CA" 

'" ~, 
'" '" "" 

EDUCATIONAL 
French GtamlNl I 
Soan,,.,, Gramm. I. II & II 
Comp<el\efllll~ Gr_"", 

RIMe",' & II 
Atllllogon I & II 
5(Jn,OlnCfI CompictoOtl . 
College Aphludc Reading 

ComPlehM""" . 
Pr<>e,ocal ComPOsi!lon 

1,111,1'>'& \I •••••.••. 
l'I'aclCal ComPOJi' Ion II 
Voubulill'¥ Act.en,,,, .. I. II II III 
11 ... <1"'9 Adventu/" I • 
Read,t>y A,,,,,,,,,UI" II & III 
Re~iny At>\! Thin~"'II'. II II III 
Lea ...... in Re<KIonu (, Ro"",,""O 
US. Goog,It"IW AIhI"", ",,, 
WOlle! GI!ogtlJ>/ly "''''''''''UI. 

I. II, m. IV 
Speae, Bee 
KodIaI~ 

'" ell $29 

. .. 
.ca. '35 «, 
.ea. $<19 

'" •• <IlI. $49 
ea. $44 

"CO «, 
.ea. $49 «, «, 

WE CARRY A COMPLETE lINf OF SOFTWARf. 
THf FOLLOWING IS JUST A SAMPLf OF OUR PRODUCTS. 

ELECTRONIC ARTS 
M""" ~,uo;toon SCII 
1 C"II)$ (II GokI 
Adv_ Conwuo;toon Se. 
AoCl\On ••• 

AoCl\On " 
F" ............ Coo~boo. 

"'""''''" Pinball ~,uo;toon 

M ...... ~""". 
S ~yF(I . 

C."oets AI W. 
He",. (I' Alia 
Uhoma IV 
""""oetnlI~e< 
B_ofs Tile 
l" .. 1'1 01 Conque5T , 

INFOCOM 
Ench;)n,Ct 
Hi,el>to,~",'s Guo<Ic 'o lhe Gala .y 
Sore",,,, 
InYiKlIIC' 
BlllyIIOo 

EPYX 
BIIIDI ...... 
~"'-' on f' K11I1I1; 

S""""", """'" " ... 
WorldK.lI1e~ 

~V-""'" Games 
T .... ~ 
Korono. R.1t 
Temple 0 1 AI>$IIaI Trilogv 
Fm load IRJ 
Moosolt M<I1(l1an 

HARDWARE 
1670 Modem 
C-\28 Compute< 
IS71 0Isl0. Or",a 
Isn~Or.ve 
1902 MonoiD! 
M PS 1000 Pl-inl ... 
VJCIl!iOI>_ 
VIC 1700 128K E.1)Indoef 

'" ." 
'" '" '14 ". 
'" '" ." 
'" '" '" ~, 

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

each' 7 ." 
'" '" '" ." 
'" '" '" '" '" "' 

SSI 
K_IIII1'"-C/pet.,,,,,, M.Jr~o, G.-<Ien 
Com"",. a.....tefboc\ 
BJItIo lot Normandv ,.-
Gernil_ W""ror 
1m"",,,,,,, Gilaclutn 
S .. Go.o> 51\00'00' 
F't>a<>,_I&" 
CompUt .. Amb<nh 

"""'"' --.' ..... ~ 
B~I1;lioon Comrnonde< 
P .... ,'" Gtena<loer 
Norway 19S5 
Fogh.", Command 
Banle 01 An,,,,,,,", 
USAAF. 
B~nlc Group 
R.,'U. 01 lol l'" 

GAMESTAR 
SI. lell\lUCI BIII<:I»III 
On Fiald Foo.baII 
On eo .. , T"""", 
S •• RanI. 80-"""'9 

ABACUS 
Ada T,""""9 Cour:ie 
TAS64 ,-" Auernbb MonotOl 64 

"'- "'" Anatomy (I' 'lie Commodore _ , 
l\rQtomy of , .... Commodore _ 
Anlt,omy (II 'he 15041 I~ 
ANlomy o" he 15041 lo,ocl 
0..1 P" C64 CI28 
S- P_ C-64 C· I28 
S- " Co. Compob C64,C 128_ 

NEW C128 BOO KS 
C 128 In:e<"" 
C I28T"cu&TOOI 
1571 In, .. ...,. 
CPMOnT .... CI28 

". 
'" '" '" ." 
'" '" '" U. $24 ". ." ." 
" '" m 

'" '" '" '" CA" 

." 
'" ." ." 
on «, ". 
'" ~, 
'" '" ." ... 
on 
~. ... 

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

M~IOC S.udoO 
lIonowed rome 
MtnClIhadow 

Atctic Fo. 

'" '" ~. 

'" . $2B .. " 
'" '" financial Coo~boo~ 

Seven C"iel 01 Gold 
0<14" •• Palm . 

...... '2'9 

One On One . 
Dol,. Vu . 
Il,llloV PrO;ocl 
lieu" Craw 
Aegll A""""'Of lln'lIll1e. 
1I,.race," 
Dalu. a Prln' .. 
Temple 01 Apshlo .. ~ 

... 
.• • 29 
CA" ". 
<A" 
CALL 

'" ... 
." 
'" 

DAVIDSON & ASSOCIATES 
~'II Blas'e<! 
WOIdAnK~' 
Spell ~, 

MICROPROSE 
F 15 SII,~e E..,kt 
Ke<V>eCIy ApprOKh 
Deaston In n.. PrseII 
Cr_In( .. _ 

"'''. SiIen, $er.oce ....... 
Connie! in VIe,....,., 

MASTERTRONIC 
19S5 The o.y At'I< 
Action B,~", 
Ani Anac~ 
The Blac~ Cry5ToI 
8MX Raee<. 
The tao .... e C_ 
CII""" 
Count Willi 01.­
O.~ SU" 
F".""" .. K""PI"I 
Giv, My 1\tooIr<l' 10 O,OiId SI 
K,k St.t 
I.oc>~ Sh.p 
M.1h Musoc: ..... 11 M,5Tar I,ONe 
More Act.""''''1$ (II 0'\1 ~ 
Thot Clunt tOl I .... Holy Grao! 
S.K"OI~ 
S\y Jeri 
,~-
Veon JK\PQI 
M.goc Ca<PI'I _ .. 
T .... I.ast V 8 
SjMCeWII~ 

1.1..., eonllo1 
The Hero 01 IIIe Golder> T......, ...... 
F" ..... A s.cse Soc:c8' 

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

t7.9!i 
J7.95 

"" .7.95 
17.9!i 
17.9!i 
17.95 
$7.95 

"" U ,9!i 
17.95 
11.9!i 
11.95 
17.9!i 
17.95 

".os 
".os ".os 
"" t1.95 

"" "" ".os ".os ".os 
".os 
".os 
".os 
17.95 

Jet ••.•.••.••• _........ . 29 
W'hoIe B,., Spelling •• . .•• 124 

H.1rdbolJ . 
Dambusl",. 
F~~t Iflllh' 

ACCOLADE 

law 01 'h .. We., 
PSI-S f,lKIo"ll ComPa<lY 

ACTIVISION 
AI'&! Ego IM.'FJ ••• • •••. 
BOlfOwed rone 

'" '" '" .. " .'" 
Unte Computer Peoota ............ . 

. . 'l!> 
.on 
on 

.UJ 
__ "9 

FUI T'K~S 
HIK~ ar . .• 
Ak • .ear. the I'otgonon FOlllns ... 
Grit" Am. CoP Coo.>r>trv 

Ro.d Race •••• 
Coun'down 10 ShutOO ..... ... 
M"l". ot , .... lamPI 
Mond Shadow ••.. 
Spa:e Shullle •• _ 
(ihos1i>uOlers 
The Monic S'udio 
G.me Ma~" 
Cotnpul ... F«...oru CeIetI<lI100n K" 
T .... [)Hog"",' , Penc:~ .••.••.. 

TOP HITS 
CSM1"'1 0tP. AIignmen. 
P_doll C-&/.OC128 -, 
-~ OipAo' 1& II 
Mr . Nibble & MSO Ver""" 
fontmJste< II 
s· ... K.WI'" 
Fa .. HKk'"", 
s.gon rrl 
CoPy I' C128 
Vo,as,. Xl&C128 
Merl", &l1128 
PI-"" Master 
All Gallery I 
Pr"" Sho(o • 
Graphe Libr",y t. II. 1II ••••. 
PI-",' Shoe! Comprbl 
Iiome WarlilSpeII ... 
le,"* Boa-II Got • 

Tour"",""" o,p, IFot II.bove!. --, 10th F'IW"1t 
oms 
Kung Fu II 
~" 

RIBBONS 

." 
. .. t19 ." 
'" '" '" .'23 
'" ", 
'" ." 
'" CAC' 
'J> 

'" , .. '23 

'" .. " ... 
'" .n 
'" '" <A" 

<A" 
on 

'" ". 
. elI. "8 

<A" 
'M 

'" ... 
'" '" "' ." 

.. U5 

Commodate 1S2S . JUO 
Commodate 1526.'S02 $7.00 
Comrno<lo<, M PS-SO I IUO 
Commodote MPS SOl $9.00 
£_ MXlRXJfX·SO 15_00 
0Unat,10 Cob MOO 
5 1. 1'1:1_1..". K ,OO 5,. Gernoni '0 8Iae~ 11.50 
5 1. Genw!r 10 Cob tJ.50 

TOP QUAUTY BULK DISKS 
100 o....Iity osoo . ell. 69' 
100 Qu.ll.ty SSOD N.!i9' 
Leu n... 100 OSDD 
Lea ThIl1 100 SSDD 

~". 
r .. 69' 

Wf CARRY A FULl UNf OF PANASONIC, STAR, fPSON, 
OKIOA TA AND LEGfND PRINTERS. CALL FOR CURRfNT PRICfS. 



THE COMMODORE CONNECTION

□commodore 64

System
INCLUDES:

• CB64 Computer

• CB1541 Disk Drive

• Taxan 220 Color Monitor

$49900

\vAMJGA System

Includes:

AMIGA 1000 CPU, 512K,
Amiga RGB Monitor

Qcommodore 1 28

System
INCLUDES:

• CB128 Computer

• CB1571 Disk Drive

• Magnavox 8562 RGB/

Composite Monitor

$77900

ATARISOFTiCommodore

PacMan »4*»

Centipede *4**
Galaxian t

Delendar "4»'

Dig Dug »4*»
Donkey Kong >4«'

Bobalron »4»

BATTERIES INCLUDED
Paperclip 64^128 537s

Paperclip/Spell Pak «49»'
Spall Pak .. 129"

The Consultant »37«

HomoPak *29"

BRODERBUND
The Print Shop 129«»

Graphics Library 1.2,3 ea <17«
The Music Shop »29"
Bank Streel Writer <34>s

Graphics Companion 324"
CARDCO

Freeze Frame S29"

S'more Basic S44"

SOFTWARE
COMMODORE

Jana-inlegrated '39"

Assembler 64 »9»

Pilot 64 >9»«

Super Expander *9«
OATA SOFT

Moon Shuttle >5"

Pooyan.,.. 1599

O'Riley's Mine *5"

DISCOVERY
Marauder Amiga BfU *32"

HES

Ommwriter «19M
Benji Space Rescue >3"

HES Games/Olympics ...«3*»
Graphics Basic <3"

MEGASOFT for Amiga
A-Copier S349B

A-Report *44U

Tent Craft tsgei

Graphic CraH i2fl"»

' PRINTERS
COMREX CR-220 *89<">

EPSON Hamewrjter 10 *15900

OKIDATA Okimate 10 *iggoi>

STAR SL10C *219°°

PANASONIC 1080 *199°°

C.ITOH 7500 AP M69°o

INTERFACES
CARDCO G-WHIZ *49«

CARDCO Super G 152"
Digital Devices U-Pjinl C »44db

Orange Micro Grappler CD *89BB
PPI Printer Inlerface *34"

Xelec 8K se9"

Micro R & D MJ350 55909

ACCESSORIES
CompuGjard Protector H4B8

Curtis SP2 Protector «39bo

Curtis Safety Strip »19"

Compuler Specialties Power Plus*S4°9

MICRO SYSTEMS

Analyze lor Amiga lS9*9
Scribble 179H
On-Line 139"

Proleaslonal Software

Fleel Systems II C12S/64 "49"
Fleel Systsms III C12B *59«
Trivia Fever ii9»»

PFS

File »329o

SPRINGBOARD

The News Room 132"

Clip Arts *19"
Clip Arts II i27«

SUBLOGIC
Flighl Simulator 11 »37«

Jet Simulator C64 l3T"»

SPmNAKER
Rhymes a Riddles »9»»

Alf Cocor Caves »7"

Bubble Burst «9»

Snooper Trooper's *1 '9»

MODEMS
Anchor Volksmodem S5999

Anchor 6480(64/128)

300/1200 Baud S13900

CBM 1660 (C-64) S5999

CBM 1670{C-128) S17900
V >

DRIVES
C8M1541 S19900

CBM1571 $24900

MSD-1 S21900

MSD-2 S45900

INDUS-GT (64/128)....S 19900

MONITORS
COLOR/COMPOSITE

Taxan 220 $17900

MONOCHROME

NEC 1205 Amber

with audio $79"
s. >

' DISKETTES N
MAXELL MD1 tH"

NASHUA SS/DD S999

ELEPHANT SS/DD S999

GENERIC DS/DD w/Flip'n File
10 Disk Holder S11"

AMARAY

ypisk Tubs.

CALL TOLL-FREE 1-800-233-8950
i 477 East Third Streel. Dept. A408,Williamsport, PA 17701

EDUCATIONAL INSTITUTIONS CALL TOLL-FREE 1-800-221-4283
PDUCt: Add 3^jM<nimum 17 M) shipping and tondl.ng Larger shipment! may require asdiiicoal cnarrjes Personal and cmicuny thette reQuiu 3 weeks 10 clear For fasier Oeli -fry a Jl

■ - am - ■ ■ . SUM CSMup 5 ctitsi B tint money oWei PtmsvivirH lesidenls iM 6*t 5i'B Ui Al CUB lit subject Ig aanpe ind II Jlems irt sutjecl lo triiliMty ' 'J
HiirtHat vr.f be 'tpt'eC P rejl'lf tC j: ci,t r^w^edyi *ilP(ri [W in* Terms ana ins.u oT [he maTVacturer's rtLT^lf We »«^1

a s ■tsmcking fee

y

DefKlrve swiwrvt *ni be >et*KtQ *[ft ir» omt ^(j

cannoi g^aranree C0mpaMitfi!v Alt $alcs are final anfl reTurnM sh pmerns Ml

1-800-26B-3974 1-800-268-4559
01 hot Pranncel

CANADIAN ORDERS

*» ley Cd" ffico*

1-416-826-0866
Tele k:0S-21 8960

2505 Dunlin Dtwfr.

Cinitfa L5L1T1

(THE COMMODORE CONNECTION) 
I3Icommodore 64 

System 
INCLUDES: 

• CB64 Computer 
• CB1 54 1 Disk Drive 
• Taxan 220 Color Monitor 

ATAfllSOFTICommodore 
PII~Man .................................................. ' 4" 
Cenlipede ............................................... "4" 
Gala~ian ................................................. ' 4"· 
Delender .•................................•.......... 14 .. 
Dig DliQ .................................................. ' 4" 
Donkey Kong ...... ......•....••........ ...... ... ..... "4" 
AoboIl0ll •........................•......•..•...•......•• ' 4 .. 

BATTERIES INCLUDED 
Paptlrclip 64/128 .. ......................... ..... . 37" 
Papercl lpiSpell Pak ...•....•... .................. 149 •• 
Spell Pak ........................................... "2t·· 
Th-e Consullanl. ................................... 1 37" 
HomcPak .......... ............................. .. .. 129 .. 

BRODERBUND 
Ttle Prinl Stlop ............•....................... 12t" 
Graphics l ibrary 1.2.3 81 .................... 117" 
Tile Music Sllop ......••....•..•.................. 129" 
Bank Streel Wnter ............................. .. • 34" 
G.aphiC$ Compan;On ........................... ' 24" 

CARDCO 
Freeze Frame ................................... $29" 
S'mora BII$I!;: .................................... $ 44" 

MODEMS 
Anchor Volksmodem ..... s5999 

Anchor 6480 (641128) 
30011200 Baud ....... 5 13900 

CBM 1660 (C·64) .......... 559 •• 
CBM 1670 (C·128) .. .. .. 517900 

DRIVES 
CBM1541 ........ ........ ... 519900 

CBM1571 ................ ... 524900 

MSD·1 ........................ 521900 

MSD·2 ... ..................... '45900 

INDUS·GT (641128) .... . 19900 

'~GA System 
Includes: 

AMIGA 1000 CPU, 512K, 
Amiga RGB Monitor 

$139900 

SOFTWARE 
COMMODORE 

Jane·lntagraled ............. . .............. . 39" 
A"embler 64 ......................................... . 9" 
Pilot 64 ................................................. S .. 
Super Expander .................................. 19" 

DATA SOFT 
Moon Shuttle ......................................... ' 5 .. 
Pooyan .................................................. ' 5 .. 
O'Rlley's Mine .......... ............................ '5" 

DISCOVERY 
Marauder Amlga BIU ............................ 32" 

H" Omnlwrlter ... ........................................ · t 9 .. 
B8I"1]1 Space Rescue......... . .................. 13" 
HES G. ml!$lOlympies ......................... ' 3" 
Graphics Basic ...................................... 3 " 

MEGASOFT for Amlge 
A-CopIef ... .. ........................................ . 34" 
A·Repott .............................................. · 44" 
Te., Crafl .............................................. S9" 
Graphic Crafl ................................ , ....... 2S" 

PRINTERS 
COMREX CR·220, ..... ,., .. ,., .........• 89 .. 
EPSON Homewriter 10 .............. 15900 

OKIDATA Okimate 10 ................ 19900 

STAR Sl10C ... ... ....................... 219OO 

PANASONIC 1080 ............. , .. , ...• 19900 

CJTOH 7500 AP ........... .... .... .. .. 16900 

INTERFACES 
CARDCO G·WHIZ ............ ... ......... 49 •• 
CAROCO Super G .. .................... . 52" 
Olgllal Devices U·P,int C ....... ... ... 44 .. 
Orange Micro Grappler CD .......... 89 •• 
PPI Printer Interlace .................... 34 •• 
Xetec 8K .. ,.", .......... """, .... ......... 69 .. 
Micro R&D MJ350 ..... , .. .. ........... 59 • • 

ACCESSORIES 
CompuGuard PrOlector", . ..... ..... • 14 .. 
Curtis 5P2 Proteclof ........ ...... .. ... . 39·. 
Curti s Safoty Strip ..... ...... ......... . . 19 .. 
Compuler Spoclaltles Powor PluS' 54" 

tl:Icommodore 128 
System 
INCLUDES: 

• CB 128 Computer 
• CB 1571 Disk Drive 
• Magnavox 8562 RGBI 

Composite Monitor 

MICRO SYSTEMS 
Analyze lor Amlga." .. " ... " ..... " .. " ....... " 9" 
SCl',bI)le ............................................... 17S .. 
On·l lne .,," " .. " .. " ....... " .... " .. " .. " .......... '9" 

Prole .. lon. l Soltw • •• 
FIN I Syslems II CI28164 ..................... ' 49" 

~~~ ~t:f~~ .. I~~ .. ~.~~~:::::::::::::::::::::::: :~:: 
.'5 

File " " .. ", .. , .. ........... ,,, .,, ... ,",, .. ,, ....... .. "32" 
SPRINOBOARD 

Tho NOW8 Room .......... " ... " ................ "32" 
Cl ip ArtS." .. , .. ,,,,, .. , ... ,,,,,,,, .. ,,.,,.,, .. , ... ,, .. ' 19" 
Clip Art5 II .... .. .... ,,, ............ 127" 

SUBlOQIC 
Flighl S,mulalor II .............................. 137 .. 
Jill Simulator C64 " ............ " •• " ...... " .. "37" 

SPINNAKER 
Rhymes & Aiddlos .................................. 9 " 
All Cocor Caves .................................... 7" 
Bubble Burst ....................................... 19 " 
Snooper Trooper 's ~ 1 .......... " ..... " .......... 9 " 

MONITORS 
COLORICOMPOSITE 

Taxan 220 .......... '1790 • 

MONOCHROME 
NEG 1205 Amber 
wi th audio .. """"."S7999 

DISKETTES 
MAXELL MOL " ......... .. .. . 11s11 
NASHUA SS/DD ............... 59I1s 
ELEPHANT SS/DD" ...... ... S91111 
GENERIC DS/DD w/Flip'n File 
10 Disk Holder. ... .... " .. .... s11 1111 

AMARAY 
Disk Tubs ............ " .... . ", .... . 911~ 

r<£o~~~::~J~EE~!_~r3_2~(o)IE~ 
~ 477 East Third Street, Dept. A40B,WiII lamsport. PA 17701 m 

EDUCATIONAL INSTITUTIONS CALL TOLL·FREE 1·800·221·4283 



ATTENTION
ALL COMMODORE 64,

VIC 20, COMM. 16 AND

COMMODORE 128 owners
A complete self-tutoring BASIC programming course

is now available. This course starts with turning

your computer on, to programming just about

anything you want! This course is currently used

in both High School and Adult Evening Education

classes and has also formed the basis of teacher

literacy programs. Written by a teacher, who after

having laught the course several limes, has put

together one of the finest programming courses

available today. This complete 13 lesson course

of over 220 pages is now available for the COM

MODORE 64, VIC 20, COMMODORE 16 and the

COMMODORE 128 and takes you step by step thru

a discovery approach to programming and you

can do it all in your leisure time! The lessons are fil

led with examples and easy to understand explanat

ions as well as many programs for you to make up.

At the end ot each lesson is a test of the information

presented. Furthermore, ALL answers are supplied

to all the questions and programs, including the

answers to the tests. Follow this course step by

step, lesson by lesson, and turn yourself into a

real programmer! You won't be disappointed!

We will send this COMPLETE course to you at

once for just $19.95 plus $3.00 for shipping and

handling (U.S. residents, please pay in U.S. funds).

If you are not COMPLETELY satisfied, then simply

return the course within 10 days ot receipt for a

FULL refund.
™~*-*^ now available! a 200 page course

follow up i exclusively on sequential and rel-

ative files usin9 a unique approach

for those with very limited file programming ex

perience - set up your own personal and business

records! — disk drive a must — same author —

same guarantee — same cosl— this course tor

all computers except Vic 20.

Fill in the coupon or send a facsimile.

NAME:
CG

ADDRESS'.

CITY:.

PROV./STATE:.

POSTAL/ZIP CODE:

I desire the BASIC program

ming course lor:

Commodore 64 L Vic 20 r

Comm. 128 Comm. 16 Z

I desire the FOLLOW-UP .
course on relative and seq

uential files for all above

computers but Vic 20).

Any complete course: SI9.95

Postage and Handling: S3.00

Total: S22.95

Send Cheque or Money Ordei to.

FJranlford Eaucalional Services

6 Pioneer Place,

Brantlord, Ontario,

Canada N3R 7G7

COMMODORE €\

PERSONAL

COMPUTER

CALL

COMMODORE
1571

DISK DRIVE

'229

1670

MODEM

*159

1902 MONITOR

S289

CALL FOR SUPER PACKAGE PRICES

1350 MOUSE
ONLY $4295

EST. 1982

PO EQX1T3S2

MILWAIML W1 53311

OBOES LINES OPEN

MOM - Fill 11 AM 7 P M CST

SAT 1? PM - 5 PM CST

TO QROER CALL TOLL FREE

FOR TECHNICAL INFORMATION.

ORDER INQUIRIES. OS FOR WIS ORDERS

800-558-0003 414-351-2007
ORDERING INFORMATION FOR FASI DUIUERY SEND CASHIER S CHECK MOhtY ORDER OH

DIRECT BANK TRANSfER PERSONAL AND COMPANY CHECKS ALLOW U BUSINESS
DAYS IOCLEAH CHAHGESFCRCO!) ARES300 INCONTINENT. U S A I'lCuiOl ■

SHIPPIM, ON ALL ORDERS MINIMUM SJOO MASIEH CARD 1 V'SA uHDEKS PLEASE
INTlDDr CARD " fcXPIHATION UAII AND SlGNAlURfc Wl IIESlDtNTS PLEASE ABD !>■
SAL IS IA* HI AK FPO APO F'UE.RTO HO AND CANADIAN 0K0EH5 PLEASE ADI)
MINIMUM!: SHIPPING AND HANDLING MINIMUM SMKI ALL OTHER FOR! IGNOFIOEnS
PifASL ADD MINIMUM 15 SHIPPING MINIMUM SID00 ALL GOODS ARE NEW

AND INCl UDE FACIOHY WARRANIt DUE 10 DUB LOW PRICES ALL SALES ARE FINAL
ALI DFFtCllVt RETURNS MUSI HAVE A RETURN AU1H0RIZATION NUMBtll PLEASE
CALL 414-351-2007 TO 0UIAIN AN HA» OH YOUR RETURN WILL NOT [if ACCEPTED
FOR HFPLACEMENT OH REPAIR PRICES AND AVAILABILITY SUBJECT 10 CHANGE

WITH0UI NOT'CF

NOTE ON ALL ORDERS OUTSIDE CONTINENTAL U.S.A. WE SHIP ALL ORDERS FIRST

Q A5!"> INSUfKD U S MAIL IF SH1PPIKG CHARGES EXCEED THE MINIMUM AMOUNT YOU
Will 111 CHARGEC THE ADIi '. . IOJNT Tl

GFIYOJfl PACKAGE TO YOU NUICKLY AND SAFELY

Nil SURCHARGE ON CREDIT CARDS

ATTENTION 
ALL COMMODORE 64, 
VIC 20, COMM. 16 AND 

COMMODORE 128 OWNERS 
A complete self-tutoring BASIC programming course 
is now available. This course starts wilh turning 
your computer on, to programming just about 
anything you want ! Th is course is currently used 
in both High School and Adult Evening EducaHon 
classes and has also formed the basis of teacher 
literacy programs. Written by a teacher , who after 
having laught the course several limes, has put 
together one of the finest programming courses 
available Ioclay. This complete 13 lesson course 
of over 220 pages is now available for the COM· 
MODORE 64, VIC 20, COMMODORE 16 and Ihe 
COMMODORE 128and takes youslep by step Ihru 
a discovery approach to programming and you 
can do it all in your leisure time! The lessons are fil· 
led with examples and easy 10 understand explanat· 
ions a·s well as many programs for you to make up, 
At the end of each lesson is a test of the information 
presented. Furthermore. ALL answers are supplied 
10 all the questions and programs. including the 
answers to the tests . Follow this course step by 
step, lesson by lesson. and lurn yourself into a 
real programmer ! You won't be disappointed! 

We will send this COMPLETE course to you at 
once for just $19.95 plus $3.00 for shipping and 
handling (U,S. residents, please pay in U.S, funds). 
If you are not COMPLETELY satisfied. then simply 
return the course within 10 days of receipt for a 
FULL refund. 

FOllOW UP 
COURSE 

Now available! a 200 page course 
exclusively on sequential and rei· 
ative ril es using a unique approach 

for those with very limited file programming ex· 
perience • se t up your own personal and business 
records ! - disk drive a must - same author -
same guarantee - same cosl- this course for 
all computers except Vic 20. 
Fill in the coupon or send a facsimile . 

1- - --- ----------------1 
1 NAME: CG I 
1 I 
I ADDRESS: I 
1 CITY 1 
I 1 
I PROV.lSTATE: I 
I I 
1 POSTAUZIP CODE: I 

I I desire the BASIC program· Ally complete course: $19.95 1 
I ming courso lor: Poslage end Handllng:..E:Q!! I 
I Commodore 64 0 Vic 20 0 Tolat: $22.95 I 
I Comm. 128 0 Comm. 16 C Sen::! 0leQJe or McJ'IeyOrder to 1 
I I desire the FOllOW·U P 0 Brantlord EdJcatcnal SerVICOS I 
I course on releHve end seq· 6 Pionee r Place, I 
1 uenliel lllea lor all abov~ Bran1ford. Ontar iO. I 
l .:ompul~S ~u~v~ 20):,... __ Can':'d:'N3~G7 ____ I 

PERSONAL 
COMPUTER 

CALL 

COMMODORE 1571 

1670 
MODEM 

DISK DRIVE 

$229 

1902 MONITOR 

CALL FOR SUPER PACKAGE PRICES 

1350 MOUSE ~ 
ONLY $4295 ~ 

EST. 1982-----

-e.Ompu.t<fihii itlJ:-

TO OAOER CAll TOLL FREE I 

800.558.0~OO~3 ~~~4~~14~~.35~1 ~.20~07~ 



-IL

NX-10 Cell

HL.-10C Cell

SD-10 339

SD-15 449

SG-15 Call

SR-15 Call

PRINTERS

Legend 1080 ....209

Epson Call

Juki 5510 389

Toshiba 1340 ... Call

Legend 808 169

Panasonic 1D91 ... 239

Pcwertype 309

Panasonic 1060. 215

PRINTER BUFFERS

U-Butl II3K.

U-Bufl 64K,

79.95

. 99.95

PRINTED INTERFACES
XelecSuperGrapliic 6995

G-<Vi? 5495

MODEMS
Commotore 1660

Wesinflge 6420

Ccmmodme 1670 ,.

496S

CW1

. .159

COMMODORE 64 & 128

NEW NX-10 PRINTER &
XETEC SUPER GRAPHIC INTERFACE

$309
ThlsisaSHIPPED PRICE anywhere in continental USA

PANASONIC 1091 &
XETEC SUPER GRAPHIC INTERFACE

$309
This Is a SHIPPED PRICE anywhBre in continental USA

MONITORS
Commoaore

1B02 Call

Nap Green TTL

(lor !2B> 139

Commodore

1902A Call

NEC JC1225 ... 139

GoldStar Call

AMIGA
COMPUTER
Call (or availability

and pricing

AMIGA SOFTWARE
Hacker

Minoshaao*

Mastertype

VIP Professional

Transylvania ..

Crimson CrowJI

ircnon

29 95

72%

2786

13995

. .2795

2795

2996

Racier 29 95

Analyie 6995

On-line 4995

Om on Dm 7995

COMMODORE 64

SOFTWARE

ABACUS 64
Cnarluak 31 95

Cad-F>ak 3195

Power plan ..31 95

Super C Compiler.. -.5995

Slice' Paical M»5
8js:c Compiltr 3195

Forth 3195

ACCESS
MacnV-Ca:t 2t95

leace-Board 2795

TournamentDisk .. ..1695

ACTJVISION
Gamamaker 2795

Ghost busters 24 95

Fast Tracks .2395

Hacker 2095

Computer Lrr Peapie .. .2395

Alter Ego 34 95

Borrowed lime 2095

BATTERIES

INCLUDED
ClIKUD 3495

Cormiiiani-O 4195

HomePakD 34 95

Paper Clin/SDelifiall....5495

HomeOrg Seriti'D ..1695

BIBQCim 6S85

BRODERBUND
Ban* Sired Wnitr-D ...34 25

MusicSlrap-D 2995

Pf ml Shop-D 2395

Kareteka-0 2095

Champ Lrjderunner-D . ..2395

Pit Strap Graphics-0 ...1995

Print Stop Refill 1695

Pit StiDP GrapH II or 1111995

Prl Shoo Companion . 279S

BankSt Filer 3J95

Bank St Speller . .3435

BankSt Mailer . ... 3495

ELECTRONIC ARTS
Arcnon-D 19 95

Arcnonll-0 2)96

Mute-0 19 95

Bealm/lmpc-ss-0 1995

MurderiZmderneuf-D . 19 95

Music Construction-D... 19 95

Pinball Conslr-D 19 95

Skylon.D 2195
OneonOne-D 219i

Scvfn Cil-Ei D" Gold-D . .24 96
MjilOrJ MonslersD . .34 95

natingOjslruclicn.fi . . .S4 9S

Advenlun Consti -0 2995

Fin CM«QOOk-D 2995

Bams Tale 37 95

Europe Atdaze 3395

Touchdown Football 2395

I Did 5 ol Conquest 2f95

CMssmasier 2000 27 95
Ullimatt Wizard 24 95

Super Boulderdasii 1995

7 Cum 2995

SkylpI 23 95

Marble Madness 2995

Rtlurn/Ailantts 23 96

ArlicFo. 2995

Fin Cookhook 3J95

Brjt«c« 34 95

ttvtniuie Cons! 2995

Odux VhRo Call

MuiePami Call

inTocom .......... Call

Msiicom 3995

Mast-Desk 4995
Mw-Plan 11995

Prnjum Sollware .... Call

Aegis Software...... Call

Eiplodmg Fist 1795

Delu ie Pr.nl Call

Music Stuito j)»

Kalley s Project 2995

Cwei 2995

ii ... .1995

C-128 COMPUTER

1571 DISKDRIVE

1670 MODEM

1902A RGB MONITOR

1750 RAM EXPANDER

13SD MOUSE

Call for latest price

Commodore 64

1541 Dlik Drive

1802 Monitor

Call lor Latest Price

COMMODORE 128
SOFTWARE

SuDEiuast >2S 6995

Swiflcalc«/5idewy . . 4995

WorOivnter 12S 4995

Data Manager II .... 1995

Fleel System III 5495

MichV/128 3495

KmgsOueSIII 3495

HomePak 3495

Suptrscr 128'Swll . . 6995
filled Writer «95

Sil<iaPo'leM28 .... 4995

super Tim€UJCR|C5 specials
Data Manager II... 31.95 Sylvia Porter. 37.95 Inventory

Wordwriler/Spell.. 31.95 Accounts Payable... 37.95 Management ... 37.95

Swilicalc/

Sideways .

Evelyn Wood.

Sideways ...

Accounts Rbc 37.95 Data Manager-128 .. 43.95

31.95 Sales Analysis.... 37.95 Wordwriter-128... 42.95

31.95 Payroll Swlftcalc-128 .... 42.95

18.95 Management... 37.95 Sylvia Porter 128.. 42.95

SUPER SPECIAL PRICES EFFECTIVE NOW THRU AUGUST 31,1986

EPVX
-as! ludd.Cajt

rue Eidolon■□

Wnvn Games
Sun-mer Games il-D .

KOiQnis Rill'O
MulTiplan Ml 123

VoicjI Ulilily

Movie Monjlei

S1i«l Sim"!

Super Cycle

INFOCOM
JeKhiiB 1) ..

nldel-D

Pianelfall-O

Sorceier-0 . ...

Slarcrms-D

Jusptnired-D . ...

Witness D

5#a Slalkvi-O . ,

foikl II w 9ID. ...

MOCPRQSE
S -cirt Service D ....

iunsnip-D ,..

Occioiel'O

:-l5Smk(Eanla.D ,,

Incision in Onsen ...

(ernuy Approacn.-D

)ri sade in Euiope 0 .
Jiwllid in Virlnam .

. 3495

. .24 95

2495

..24 95

..24 95

44 95

..2995

.J295

.2495

1995

..H9S

..24S5

..2995

,.2795

..27 95

..2795

..2395

.2995

2195

2195

"at

..2395

..2395

-.2395

2395

..2795

,.2395

..2795

..2/95

[MasterCard!

MiNDSCAPE Sliado»dre 2095
ColorMe K)95 Lordsc!Midnighl ... 2095

CnHSoon) Magic. 3J95 lusher Profile. .. . 2095

Pertecl Score 1995 Intiluator 2095

HaJ<ty ProiKl . 2095 Bop N Wrwle 2095

SeeU/Oeiiuciion 3095Quake Umiis One .. ..2095

SSI
Wi^^rdsCrown

W Minion Crush-D

Cosmic Balance-D .

Germany 1985-D

PfnlessionalGoli-D.

EST. 1982

CO Ho. lfW MllWdu«EC Wl 53217

MUCK LINES OPEN

Mon-Fn II jiii ■ 7p in CST.Sat 12 pm - 5 p in CS1

To Order Call Toll Free

800-558-0003
Far Technical Info, Order

Inquiries, or lor Wise. Orders

414-351-2007
ORDERING INFORMATION: fv.i.f wciiy i,sim For last
iHiveiy send casint-r -. i hrrK oi money Qrcei Personal ana

company tliccks allow tl business days to clear School Pg i

welcome COO. chirjei in S3 00 nContmenl.il IIS (\ inclu0uS3 W

Idi bollwaJC mclQis. .1"i, bliijipinn 1m tiairlwaie niiniiiiiini S4LU

Easier Card and Vnj o*iW>. picasE include caitl" c'lurjliori dale

a ml sin 11 riii if Wlie^idenls please incluiif 51- sales ia> HI. AK fro

flPO Pucrio Him .iru] D.liiiidihin QHieis ylpflsfl ai![l 5 ^funpmn

mlnlfflum £500 All nititi Irtrckgn ordcri idd IS'p ililDplng. mlnlfliuni

tl0.00..Mi™r?r.'issriipuedoutMi1eineCr>minenlalUS A art ^MJ[lpr^]

mininiuni amount you Mill be dialled me additional amount tugrl

voiir tacka^e lo you quickly and salely All goods are new arnj

detecthrt rclunt null Inn I rttnra utttiamai naMr. Please can

i4Mj35I 2CChoot>rairianRn ■oi^ouireluiny.illnoi M accepted

Prices and availability subieci to change without noiitr

Gurslron-0...-..-..

Comoulii Otrbacfc-0..

f«iit cJ fiie-D
Camer Forcc-Q

Breakihru Ardennes-D

Compiler Ambush>0 .

WLHTinrBrLippe-D

Opei Mkl Garcicn-D..

Gemsone WEirnoi-D..

Impertmti Galaci.-O ..

Bjlulum Cornm-0 ..

Figti!ei Commaiid.O

Nor*ay 1985-D
Wings 01 War.□

Mrch BngaSe D ..

Piruti Grtmdei
USAAF

Pmmasien

Kings ol 2iltm

Batllf Gioup
Nam

TIMEWDRKS
Business Syiteras-D,
Word Wliter/Spell-D

?1S5
.3/95

.2195

.37 95

,37 95

.3795

.3795

.3295

.2195

^24 95

J7 95

.2195

0.11,1 W^nn[fpr 11-0 ..

Sideways-D

Evelyn Wood-0...-.

SylviaPdr

.3295

.24 95

.3795

!27 95
.3995

.27 95

.39 95

.34 95

3195

Paperback Wnter. . . . 3295

Paperback Filer .... 3295

Paperback Planner . . . 3295

Perleti Filer 4995

Basic Comoi'er 128 ... 4495

Ca-IPak 128 3195

Cad Pal. 128 4495

5i.nn C Compiler. ... 5995

Suixr Pascal "95
Vualar 128 Call

Vvntrile 12S Call

MISCELLANEOUS 64
SuPiogic Foorioii 29 95

Prmlniastei ; ,?4 95

Commnndo 2595

ReactxTiie Siars-D 2995

Camtrs At War-D ...3495

SupeibaseM.D 4795

Strip Poker-D 2395

Slap Shot Hoc key-O ..1495

Sargoniii.O 3495

UlTritilH 3795

Ummalli 37S6

Ultima IUD 1195

Fieel System II0 4495

Newsroon-0 3195

Paper Airplane Kit-D . ..2395

Terminai-0

CompuServe SlaMer Kil
Fhght Simutalor ir-D ...

Lnrtoninncr 5 Resc-D.,.

Mindwheel-D

Tin- Worki-0

Perry Mason D

Btwilcck Holmes-0....

34 95

24 95

34 95

20 95

27 95

34 95

2295

2395

«lltrnaliv(-C 27 3*

1M HoUil-D
Eutoik Apla;e-D

AmmaEionStaton-D ..

Karate Chlmp-D

Kung Fur

Ei "lading f i*t-0 ...

Kung Fu Wailei Q , , .

Spyvs Spy Vol Il-D..

HiimnjiM Hockey-D

Four III PioiocpM) .. .

Blarino Paddhes-D ...
Super rtuay-D
Spell 11-0
Ma1t>illa51er.D.

Hardball

[>am busters

PSI fading CO

ta« ol the West...

Bailer Up

ClicAill

Sales Force

Superman

Jet

ning.

No surcharge for MasterCard or Visa

Spoils Library I

Slicks ol Death

Clip Ait Vol 2

foiiiinaslirr 2

Invniders'Lost tomb..

Mmd Pursuit

Nflvrr Ending Story ..

Gjto

AilGjIlrry

Srai Hank Boxing ..

On Field Foottali

Stai Leaflve Baseball.
On Couit lennis . ...

Freeze Fiame

Ihe Piiwn .
VKiSIJr 11.8 . . . .

Hiifclen Assets

Aov Wu&icSyilem ..

.2355

.3395

.«95

.2595

.2795

.2095

.2595

.2395

.1995

.23 95

.24 95

.1195

.34 95

.3195

2195

.2395

.2195

?495

.1995

.2095

.4995

.2395

M95

.2795

.1995

.2095

.2795

.34 95

^2395
.2395
.2095

.1995

.2095

.2095

.1795

.2095

.34 95

2995

.7995

Can

.W95

.2395

NX-10 
NL.10C 
SO-10. 

PRINTERS 

Legend 1080 ...• 209 t~E~~~~t Epson .. ... .... Cal' 
JlJki 5510 ....... 389 
Toshiba 1340 Call 
legend 808 . ... . 169 MOOEMS 
Panasonlc 1091 .. . 23g eooa-.15ISO 
Powertype . ..... 309 Wes!"dg~6420 ... . 
Panasonic 1080 .. 215 CemmodOfe 1670 •. 

MONITORS 
COrnrnooore 

1802 . . . . .. .. Call 
N~p Green TTL 

110' 126) • . 139 
Commodore 

1902A .•.•.. . Call 
NEe JC1225 ..• 139 
Gold SIP' .•..•. Call 

AMIGA 
COMPUTER 
Call lor lYallab lllly 

Ind prlcl nll 

AMIGA SOFTWARE C-12S COMPUTER 
1571 OISK DRIVE 

1610 MODEM 

COMMODORE 128 
SOFTWARE 

fI.1c~e r •••• 2995 
'-',rlllSIl'OOw .. ... . • 2995 
M.sttttVP" .• •..•• • 1195 
~1'Plol .... o .. ' •... 13995 
hm, I .. "", ...... • 2195 
tI,,,,,,," Cro~· ., ..... . 2T'.lo 
.... ~ ..•.•...• ,2995 
AKI.. • . . ..• •• . 2995 
~lt ••••••.... 6995 
On-lll'lt •• ••••• ••• • 995 
Oneon<k"oe • ....... 299!1 

COMMODORE 64 
SOFTWA RE 

ABACUS 64 
tn"I~" . .J I 95 
c, ~·p" ... . . .J I 95 
Po", erOIltl ••. .. . .. . J! 95 
5<1"" C Colnlldfl' .. .~!Ib 
5<1"" Pnul .41 95 
h lltCGmpolet . . 3195 
fOlift • .3195 

ACCESS 
M.C/lV-" ,t ____ 2195 
Ltl~~' So"O ..... ... . 21 95 
Tour~"'n1 Ill" .. .... 16 95 

ACTIVISION 
~m~"'''e.- . •... . .2195 
GNollbIJStor 5 . . 2j 95 
fill Tra<; ' 1 • •• ••• , • • 23 95 
Ma<;O!r • • • ..2095 
Coml'\llll' l li Pe)OI • ••. 2395 
Ant . [~O . . •...... 301 95 
8oPlo", t<lI"". .. 2095 

BATTERIES 
INCLUOEO 
till·Kit·D. ..3'95 
CoMuITilnT.!) jl !lb 
_ PI I ·D .... . .J.l 95 
""~ CIrIoI$l)ellp,o' . •. s.. 95 
_Oro Stllfl'O . 1695 
II-IC e.G . . . 5Q.!Ib 

BRO OE RB UNO 
81., Suett \\'''1,,·0 ... lI95 
1.1" " SMP.O .... . _2995 
l'ri'tSM~'O .. 28 95 
1(,1101.,,-0 ... .. ..... 2095 
tn.m~ LW tJunntl-O ... <3.95 
I'rl SM~ (.<,,,,,,,, ·0 . .. 1995 
I'rlnl S~op RoM • . 1695 
I'll SIIop Gr.P/! ~ 01 111995 
PI1 SIoop~_ 2195 
&ani. 51 fIler 3' 95 
B.tnl.51 SI)elIet ,:\.c95 
&ani. 51 M"ter . ,301!l!i 

ELECTRONIC ARTS 
"",non-o ....• 1995 
""ChOnU.O. ,2' 95 
1.1""'·0 . li95 
Rulmllm~,·O 1995 
MU, O'f llind,rn" T·O 1995 
Mu.lc Con'lructoon-O . .1995 
FI,b.1I C.",n ·o . 1995 
S"'O, ,O .2'95 
Ot!t on Ont-O . . . .. 2. 95 
s. ..... CIt", 01(;010·0 .2' 95 
M" IOrO Moniltr,·O .2' 95 
f\l(looDKlnKIICII-O .2' 95 
I.<Ivll'l1",. ~!I ·D. .2995 
F,n Coo>IIOOHI . .2995 
""HID. _ . .. 2195 
[u'OIlO Alllut 1195 '_lidO''''' f ool:.an .. _23!1b 
Lo'O. 01 Co."wnl . . 2f95 
Cl!es,mnlfl' 2Inl. .219S 
Ulnmll. WIWd . U9S 
So"",80uIOtr •• ,,, .... 1995 

le"", ..•.... . .. 2995 
S'yt., .... 29.95 
M. rtH< M~"fS' ..... 2995 
RtI",nIA~iOlt" .•.... 2995 
Arl.( Fo. •• . .29 95 
Fin too:>. !>O\l;' •••••• 3.t95 
Br.1Kal . . .. . . .. . ].195 
AC"n1uO,CoMI ••••. 1995 
DlIuJl V_ .. . Cd 
011,,,. P ..... , .. .. .. t.l1I 
InlacoIo . . • • .. • ... C.U 

t.~f~ ' o 
M.AgI:on &4 1128 
PrOlO"lfIllooI ~~ 
Voo ",1 Ut~oI~ 
!.I ~MO<r$I" 
w .. ~ Kit. 11 
Sirfel SIlC.11 
SIl/ltfC~1! 

INFOCOM 
O .. CI' I1f·O 
fncll,"lto· U . 
Ini,deI·O . 
PI' ''''l!all·O . 
Sor<tlfl"O 
511,,:'oSl 0 
s...,~D 
'N~"",I·D 
Su St.l~_ .. C 
101· 1 101111 0 , 
WlVt.. o,jto ·O 
5(ItJ"'.a .. ~,·O 
8l1l,IIDD • 

MICROPROSE 

". ". . 1495 ". N95 ." ." ." "" "" "" ". 
.. 29 'iS 

.. . l~ 95 
_21 'i5 

.. .. ;>195 ". ." ." 
"" "" "" "" ." 
"" 

S,lom StI.«-o ... .. ,2J95 
WmIIlo-O • •. • • ..... n 95 
ACCIO:!I o. . . 2395 
F· I ~SI"'~ [~q l ., D , . . . n95 
0..;1$'0/1 In o.wl , .... U95 
~_V ApP<OloCh·O •• 1395 
c."'OIIt ",f...-Ollf 0 .2/95 
Con!I<CI",Votl""", .U95 

M~, t(om .•.•.•••• 3!l95 1902ARGBMONITOR SUIlI!IOaSt m .. &l9S 
M.l"·o.. ~ .• ...... 4')95 1750 RAM EXPANDER S'N IIIUlc wl ; od.",)' . . '995 
M~,,·PI~n ........ \I~9S " 50 MOUSE \\'o,o ·~"t .. l28 •...• 4995 
f>tr>;J"'" $OII'ur' ~II o.ol. I.I '~.er • . .. . C995 
A"",s5o!1"~t ..•..• Con Call 1o. lallwpric/J fItt1Sl"lm'I • ••... $495 
E.~fI .... . ... 2195 I---'7".::::-::c"~.:...--1 M><nvma . . .. .. J.I ~ 
DtIu · ePrIll ...••..• CIII Commodor.64 ~"'IIsOJesl g •...• :1495 
1.'.usocSt_ ....... 1I'.l> 1$41 D1.k 0.1.... Ho ... P.~ .••.... J.I '16 
1I.I"'Y , Plo, •• :I, ••••• 2'l!l> 1802 Mo nito r $utlttKl 12815f1e1 .• 6995 
(t", tIO.110c.ocl •••• ,N!!!> f'!r1«t Wtntt ••••• ./995 
Milf' lo.evBwntSl ... . Ii!!!> Call lor LM9" P,ie9 SVI .... PwI".,28 .. •. -I9 95 

SII.10.~'I" • . 
2095 lor~,.1 Mol,,,,n l 
;"95 l""",I'rG!'1< 
~995 1n1,IU ' IOI 
2095 8o~ ,. 11" "'110 

.2095 Soe-III!lt>lnKhon 

--=--EST. 1982 ---

-eomfutcftbi litfA 
PO 80 . 11832. 'M .. ,u'~ WI ~321T 

O~O(~ lIN[S OPEN 
M(IIl -f" II ,", · 7~m CSI _ SaI 12pm -50 m CS f 

To Order Call Toll Free 

800-558-0003 
Far Technical Inlo. Order 

Inqui ries. or 10f Wi st. Olders 

414-351-2007 
ORDERING INFORMATION: ~me 'lIO<iI",I1011; ror "" 
.o l"e.-y >end C'I~1tI1 tI,« . or m .... \' o.~" !'tr>O/ll1 'flO 
<o 'n~"y ct'I'C~~ . 11011' 14 ","" ness O,y, 10 ,It" S<i'oo<!I PO i 
wticO .... t 0.0, ' hOI;" '" 13.00. Intnnl'""r.I .. 1 U S ~ ,nc lUlie SJ 00 
10 ' >o11~J" or<!Wl . '\ "",~~' ''''' lor ~""W lll 01",,,,,",,, s.. 00 
M' l l" C"d 1M V,U Q' ~ ~ ' ~ I •• S! ,,"I'~I CJ .a. "I"'!' O" d ~le 
~I\a ~ 'Il " ~lur~ WI ' " '~COI' ~use IIIt:lutle ~ .. sa lt'S t., III ~~ ff'l) 
A"O I'utITP A,,~ .not C, '~~,~" OO~tl S t)ltllOt .o~ ) ","PP'OO 
~ ..... nlXl All Oli>tr ... ~. or"", ,dd 15' , 1111"0", .101 .... 
110 01) ~II .,~'" "" PI>Ol! .,.,IS.a. '~e t;&onllffl{ >I USA . .. . lullllfd 
10 .. 1 ,~" """,oa U S 01 .. 1 I! 100.~n '~'PP'ng tl\i'~ . , U fa lilt 
"""''''''' ' -.011 v.,., ,,, ,lIl><thol ; OIl ..,._,hO .... I~ """-"'I IO O"l 
.",... ~ • • ~~ 10 you """,<lv.na "'I", AA;OO<IS ... ntw "'" 
n1u •• loc IOly ... · .. '.nl~ IIIlt 10""' 1O~' prlC .. . II .. I,U'~I''I.I1 1.11 
lItIottN. ''''''''I1 ~ .. I ,..., _iii. __ . PI .. ~ C<I_ 
(41~T :l!o1 2007!0 0111,,,,,,,, R A • 0, y.,." , ! I"," wdl"", lie Xt~tllt<l 
I'treel .. "" avllUlld.!v lUIIIo<IIO tI'Ia~ ",'lIlO".J l n<!hC~ 

,2/95 
. . .. 2H5 

· ,(' 95 
. .. . 3195 
.. .. 2-1 95 ". . 2. 95 ". · ,2'95 

." . ,)195 
• . J7!1b 
· ,JI95 

,31 95 ." · ,2195 
Impo riJm G-a laCI ·O ... 2495 
Ph,m" ,,-D . . . 2~ 95 
aa"'IlrOn Comm -0 . .. .. 24 9!i 
f~nl" CO<I1m,noj ·O • ••. J795 
NOI · .... , \~D . ..••.. 21 95 
W<ro;l ot W"O . .U95 
Iotl'Ch Br'9'~t ' D • _31 'l5 
B.t111e 1~n11f1~"' .•... l?95 
P'IIl!IGrtllnlto . . ~4'l!1 
USUf . . ... JI95 
I'IIInl,,,. II • .. .... __ 2195 
II."'l,o!Z,llIn . ... . .. _21'l5 
8a1l 1~G<(l<tp ... .. J995 
~,m. . .2195 

TlMEWO RKS 
f\u"ntI, Sy.lorn.-O. ,:IUS 
Wo'O W,il .. I S~I~O .. ,;"95 
S\\'mCl lc "' ISi~u" s :>1 95 0,,, r.I 'n'~!' 11·0 , ).I9!o 
S'~t"'·l j l. O 2\l95 
( .. IV" WOOCI·O . . . 3.1 95 
Sjl", ","' Itl D. . .. »95 

1&1 
No surcharge for MasterCard or Visa 

P'p"rb"", W,~" •••• 32.95 
P.iltI~C~ f lier .. .. 32.95 
p.liltIbae;, PI.n.,., ••• 32.95 
/'t!1t(1 Flit, .. • _99S 
8.0", Com",1et 128 ••. .l4 9S 
cn.'l·P,~ 128 .•. .. 319S 
"d· P~)' 128 • ••••• 01.195 
Super C ComPlIer •• . • ~ 9S 
Sopor Pnul •••••• 4I9S 
V"'~I" 128 •••••••• ~I 
V'I' ~ "I' 1<'8 •••• •• • "n 
MISCELLANEOUS 64 
5uDlooc l'oe rt<3 11 ••• • ,21/95 
P,"lmlller. . . ... ,2.95 
Com ",J'~o . _2595 
Rtl(hI I11t5 1~r5·0 .... 2995 
C' """ At war·D . . .. :J..I9S 
SUPlI~Ue &4 D.. . . .. 17 95 
SI "~~ I .. ·O . :1395 
SI'~ SIIOI ~I'y.p 1. 95 
S~I;on lll ·O .. . lI 9S 
~1oOIi . • .3795 
~1"", ._. . ... . J79S 
1.111 .... "1·0 _' 195 
f JffiSylolM\U-O .01.1.95 
~ ... ~roorr>O . • ....... lI95 
P,:>t< All :>!" .. Kn-O •. _23.95 
V'P TtI","""I-O • .lI95 
Coml>lJlf'" SI" I" KII , . 95 
fl>g hl S,mullIO.l-O . .lI95 
l<lOll'u""tll FlO«·O . ,<095 
~' rICI"ntel ·O . .. 27 95 
fh. WOI " ·O ,:\.c 95 
PfI'Y r.l nl)l>·O ,2295 
Sntrktcl. MO ImtS·O .. . .. :1395 
KOb.1I,VII AIW ""I"" !) 2795 
SIIIftII(IIlt-O . . .. 2795 
'IIfHo!OI·O . _ ..... 2395 
( ",o:tt ~:01""O. _ . ... 13 95 
~llon S"I 01'1-0 .. H 95 
k",:.cn.rr~ .. . ?i9S 
[ $It . ,O . .1195 
~""'lfV f 

f . ~kll:h"O f 'II'O . .20 95 
~""O f u MlIler·D •. .2595 
S~1 " S~~ VI)! 11·0, (395 
Inll.nJ IIHOC"r·O .••. 1995 
fOUt lh f'1 0IQCI)!,P • . . .<3 95 
61w~ PIOtties 0 .24 95 
SUPlt H~ , ·O 1495 
SPtlII!O . _3.195 
Mal~ Blallf"O .• ... . . ,3.195 
H,.~~~I I .... • ,2~95 
D.lm~st", • . 2J95 
PSl T,ICl ..... CO . 2495 
l.· ... ollhe WH/ 2~ 95 
II.m •• UP (' 9S 
Clop A.1I1 1995 
CII.I"'fIIOftl./'WfI80.-""\I , 2095 
5..i1t1 f OlC4 _ ,9 95 
So/ltlmlO .. <395 
.... 1 ..•. ••• • . .. 2995 
Allt,,,,,ltRU I,l y . . ... ll95 
Sll(l lTl l'tlu' ~I . .. . . 19 95 
SltC),S GI Do"n. _2095 
Cltp AttVI)! ( . . .. 2795 
fOn1,"a ll~r l . . .. 301 95 
1", ""«sllo,llomb .2095 
MIn<! P\J' I u<I, .<395 
N.,,,tn.MgSIO'~ . . 2395 
~IO .. 209S 
.... 1 C~llety I .. 1995 
SUit !\¥I" 80.... . • .2095 
On FIOla fQOIWII •. 2095 
51,. lU~1Jt ~IO~~ ... 1195 
On-Couu lonrus ••• _2095 
rlt./.I ..,,,,, ..... 3oI'j'j 
fllfP,'. n ... 2995 
V,ml" Xl! ,i'l1iS 
H'~d." A'IOIS •• . c,n 
M, Mu,", SySIO rn .. . s..95 
S~"I" • .I(l . • •••. n95 



COMPUTER CENTERS

of America sizzling Summer Specials

On All Your Computer Needs
IN NEW YORK STATE CALL TOLL FREE 1_Q/V\A^1 -1Hfi3
1-800-221-2760 or 516-349-1020 ■ OwVJI IWJ
OR WRITE: COMPUTER CENTERS OF AMERICA, Bl TERMINAL DRIVE, PLAINVIEW. NY 11803

C= commodore

*tcommodore M' PACKAGE
■ INCLUDES:

• Commodore 64 Computer

• Commodore 1541 Disc Drive

• A Color Monitor with Cables

CALL FOR PRICE

14" COLOR RGB MONITOR
THOMSONO

RGB AND COLOR COMPOSITE

S24995
SPECIAL INTRODUCTORY PRICE

ft commodore

1902 MONrrOR

CALL FOR
PRICE

epyx

YOUR

CHOICE

S 2495

• INCLUDES

DELIVERY

Kronn Rift - Lucas Gsmci Temple o' Asphai

Erriolon - Lucas Games

BalFttoer - Lucas Games

Rescue Fraoalus - Lucas

Gjmes

Fastload

Ho:

Trilogy

J« Combat

Simulator

GlJoe

Summer Garnes f Of I

Barbie
Baseball

We Carry ALL

Commodore Software

Fleet System II

55995

Fleet System III

S6495

■ INCLUDES DELIVERY

S commodore

1571 DISC DRIVE

• Including: Shipping, Handling and

Insurance—No Extra Charges

E commodore

128

PERSONAL COMPUTER

$25995
•Including. Shipping. Handling and

Insurance—No Extra Charges

SUMMER SPECIAL

PACKAGE

• Commodore 128

• Commodore 1571

• RGB/Composite

• Color Monitor

$7299=>
' INCLUDES
DELIVERY

5P-1OOQ
■ BuiH-ti Conurodo'e Interface

• 2-Yeat Warranty

> Near letter Oi^ilrty Modi

M89«
SEIKOSHA

IME OWLV

SPECIAL INTROOUCTOBV PRICE

PRIIVTER SPECIALS
FROM CCA

STAR POWER TYPE
•Lrnfr QitAiny ■ 18 CPS #'3 Carnage

Comin

$25995
GEMINI STAR 10X

wow1.

Goldstar

13" COLOR COMPOSITE

MONITOR
•Cables included ■! Vr Mff Wiiffsnty

$12495

Paperback Writer 128

Paperback

Filer 128
Paperback

Planner 128

YOUR CHOICE

for the Commodore 128

M IIVTERFACES

3^4CsrocQG'+" Call for Price

PPI l44'i

Xelk - Supei Graphics Sr '69^
Xeltt -Supci Graph* s Jr '47^

Check, Money Order, MC or VISA accepted. No

additional charge for MasterCard and VIM. Call for

shipping arid handling Information / I\IYS residents

add applicable sale; tax ; Prices and availability are

subject to char>ge without notice / All factory fresh
merchandise with manufacturer's warranty. Dealers

Welcome. Call for recent price reductions and new

rebate Information. Plus shipping and handling. No

returns without return authorization number.

•IN CONTINENTAL UJA ONLY. APO PLUJ FPO EXTRA.

cdiupjter
IN NEW YORK STATE CALL TOLL FREE

1-800-221-2760 or SI6-349-1020
OH WnnE: COMPUTER CENTERS OF AMERICA

HI TERMINAL DRIVE, PLAINVIRV, NY 11S01

COMPUTER CENTERS

OF AMERICA

81 TERMINAL DRIVE

PLAINVIEW, NY 11S03

1-800^31-1003
1-800-548-0009

Summer Specials 
All Your Computer Needs 

IN NEW YORK STATE CALl. TOll. FREE 1 8"'" L31 1003 
1-800-221-2760 or 516-34~1020 - VV"U -

(= conunodore 64: PACKAGE 
I\G.l.OESc 

- O::: ... ,odO'e 64 Cor11)lI:er 
- Comrn:xb'e 1 S4 I 0&: DrIYl." 

• A Color Monitor w,th Cables 

14" COLOR RG8 MONITOR 
"T1-IOIIIIBON " ._ ... -.... 

RGB AND COLOR COMPOSITE 

524995 
SPECIAL INTRODUCTORY PRICE 

(I: commodore 

1902 MONITOR 
CAll FOR 
PRICE 

YOUR 
CHOICE 
KIens /bit . lucas Gil_I 
f oOOlOn • Wc.ls GiI_, 
8.!1IbW ... . ~ G.lme1. 
R~ F'.Ja~rus luc.n 
o..m.. 

• INCLUDES 
DELIVERY 

len!pk" or AlophoJI 
lulog)' 
)n C.-

' 5995 

Fleet System III 

'6495 

Check. Money OrCSer, Me 01'" VISA accepted. No 

. COMPUTER CENTERS OF AMERICA. 8 t TERMINAL PlAINVIEW, NY 1180l 

« \ 

(= commodore 

1571 DISC ORNE 

S24995 
- including; Shipping. Handling and 

Insurance- No Extta Charges 

(= commodore 
128 

PERSONAl COMPUTER 

525995 
- Including; ShiPPIng. Handlrng and 

Insurance-No EKtra 

SUMMER 
PACKAGE 
_ Commodore 128 
• Commodote 1571 
• RGB/Composite 
• Color Monitor 

• lUll .... ~ rurf«r r' 
• ].~ifl Wi!J(111ftoJ 
• Ntifl lm ... C>.J.IWy 

518995 
SEIKOSHA 

PRINTER 
FROM CCA 

STAR POWER TYPE 

52 95 
GEMINI STAR lOX 

WOW! S139 

13 " c~i~ 
MONITOR 

Paperback Write r 128 

~~~ ;;g~~:;. ~ YOUR CHOICE 

~ S"0'~5 

PPI •••••••••••••••••••••.•• 
Xtl« · Suptr Gt,)j)M'(1 St ..•.. 
Xtl« . Suptt "';opIl'(I JI . 

additIonal charge ' 01'" MasterCard and VIsa. Call fOl'" ~ N NEW YORK STATE CAU.. TOU FRe: 
shipping and handling Infonnatlon I NYS resSdrnlS L[]I':1~lJTER 1-800-22 1-2760 Of 516-349-1020 
add applicable sal6 tiur I Prkes and availability are @ OR WIIIT£: COMf'VTER C£NTEII1 OF AMOIIC .... 
subject to chi'I~ wIthout notice I All faclory fresh O . 81 TERMr<IAI. PRIll!!". " •• '.I'NlI'W. NT 1110) 

men:handls.e wI th manufacturer's warranty. Oea~s COMPUTER CENTERS 1-8"'" L31-1 003 
Wclcome. Call ' 01'" recml prIce reductions and new OF AMERICA \,I\.T'U 
rebate In'annatlon. Plus shIpping and handling. No 81 TERMINAL DRIVE 1 800 548 0009 
retums without retum Mlthorlzatlon numbef. NY 11801 .. .. .. 



A Printer For
All Reasons
Search For The Best

High Quality Graphic Printer

The Results Are In We ran many printers through

our battery of tests and this one came out first in its

class. OurSP-1000, built by Seiko is a 100 characters

per second, (12 horizontal by 9 vertical matrix), full bi

directional, logic seeking, true descender printer, The

character matrix in NLQ (Near Letter Quality) mode is

a very dense 24 (horizontal) by 18 (vertical}.

Features That Won't Quit With the SP-1000 your

computer can now print 40, 48. 68, 80, 96, or 136

characters per line. You can print in scores of style

variations. You not only have standard Pica, Elite,

Condensed and Italics, but also true Superscripts and

Subscripts Use bold, or italics to make the words

stand out. Or. if you wish to be even more emphatic,

underline the words. You can combine many modes

and styles to make the variation almost endless.

Forms? Vest Your Letterhead? Of Course!

The tractors are adjustable from 4 to 10 inches. You

can also use single sheets, plain typing paper, your

letterhead, short memo forms, labels, whatever you

choose. Any size to 10" in width. It will even load your

paper automatically. Multiple copies'? Absolutely1 Use

forms up to 3 thick. Spread sheets with many

columns'1 Just go to condensed mode printing and

print a full 136 columns wide all on a standard 8V/1

wide page. Forget expensive wide-carriage printers

and having to change to wide carriage paper.

An Extra Long Llle (2 5 million character) ribbon

cartridge is only $ 11.00. Order #2001. You need

absolutely nothing else to Start printing—just add

paper (single sheet or fanfold tractor).

No Risk Offer We give
you a 2-week satisfaction

guarantee. If you are

not completely

satisfied for any

reason we

will promptly

refund your

purchase

The warranty has now been extended to 2 years and

service centers are located nationwide for your

convenience.

The Bottom Line:

Commodore C-64 & C-128, Order S2200. graphics

interface & cable built in. $199.95

IBM-PC and compatibles. Order #2100. $219.95

plus 8' shielded cable #1103. S16.95

Apple He or Macintosh, Order H2300, S219 95

with cable, specify computer

Standard Parallel with 36 pin Centronics connector,
Order M2400, S219.95 no cable

Standard Serial with RS-232 (DB-25) Connector.

Order H2500, $219.95 no cable

Be sure to specify the order « for the correct version

printer designed for your computer.

Interfaces and cables for other computers.

Call 905/987-2454 for details

Shipping in conl. US is $10.00. UPS Blue is $22.00

Letter Perfect
Now! Full Feature, 20 CPS,

Letter Quality Printer only $319.95

For those who need a Daisy Wheel Printer, our

Daisy 1120 has It all. To start with, it has a Iront

control panel with indicators for Pitch Selection which

allows for 10. 12 or 15 pitch or Proportional Space print-

wheels. There is a Select (Online) button with indicator

and a Line Feed button. You can also set Top-of-Form

or Form Feed with the touch of a button. Other indi

cators include Power and Alarm. The built in 2K buffer

allows a page or two of concurrent printing and use of

your computer for the next job. To really take advan

tage o! your printer's optional features, the automatic

Cut Sheet Feeder elimi

nates tiresome single

page handling k-

and the adjust

able Tractor

Feed option

handles all con

tinuous form paper.

Best of all the Daisy

1120 is quiet: only 58 dB.

Total Compatibility The Daisy 1120 uses 96

character Diablo" compatible printwheels. At 15

pitch you can print 165 columns—a must (or

spreadsheets.

The Daisy 1120 uses the Diablo Hytype II"
standard ribbon cartridges, also universally available.

Not only is the hardware completely compatible,

the control codes recognized by the Daisy 1120 are

Diablo 630" compatible (industry standard). You can

take advantage of all the great features of your word

processing package and automatically use

superscripts, subscripts, automatic underlining,

boldface and doublestnke.

The printer has a set of rear switches which allow

the use of standard ASCII as well as foreign character

printwheels Page length can be set to 8. 11, 12, or

15". The Daisy 1120 can also be switched to add

automatic line feed

Try the Daisy 1120 for 2 weeks. If you are not

satisfied we will issue a prompt refund 1-year parts

and labor warranty is included

The Bottom Line Aprotek Daisy 1120 {Order

"1120) $319 95 w/standard Centronics parallel

interface, 2K buffer, ribbon and pnntwheel.

Options: Compare our prices!

Auto Cut Sheet Feeder (#1110) $185. Shipping S7.

Bidirectional Tractor Feed |»1112) $75 Shipping $5

Interfaces lor most computers are available--call

Shipping in cont US is $11 UPS Blue is S24

ORDERING INFORMATION California residents adO

6°.o tax All prices are cash prices — VISA and MC add 3% to

total We ship the ne*t business day on money orders,

cashier's checks, and charge cards. A 14-day clearing

period is required tor checks Prices subject to change—

CALL Dealer inquiries invited

For information call 805/987-2454

TO ORDER CALL TOLL FREE

1 (800) 962-5800 - USA
1 (800) 962-3800 - Calif

Or send order to:

(B-B PST)

DEPT. CG

1071-A Avenida Acaso. Camanllo. CA 93010

A Printer For 
All Reasons 
Search For The Best 
High Quality Graphic Printer 

The An uns Are In We ran many pri nters through 
our boilary of tests and th is one came Dul lirsl in its 
class. Our Sp· l000. built by Selka is a 100 characters 
per second, (12 horizontal by 9 vertical matrix ), full b i­
directional, logic seeking. true descender printe r. The 
character matrix in NlO (Near Leiter Quali ty) mode is 
a very dense 24 (horizontal ) by 18 (vertical) . 

Features Thai Won't Quit With the SP· l000 your 
computer can now print 40, 48, 68, 80. 96, or 136 
characters per line. You can pr int in scores 01 style 
variations. You not only have standard Pica. El ite, 
Condensed an d Italics. but also true Superscripts and 
Subscripts . Use bold. or !relics to make the words 
stand out. Or, il you wish to be even more emphatic. 
underline the words. You can combine many modes 
and sty les to make the variation almost endless. 

Form. ? Yel l Your Letterhead? Of Course l 
The tractors are adjustable f rom 4 to 10 inches. You 
can also use single sheets, plain Iyping paper. your 
letterhead. short memo forms, labels. whalever you 
choose. Any size to 10" in width. It will even load your 
paper automatically. Mult iple copies? Absolutelyl Use 
forms up to 3 th ick . Spread sheets with many 
columns? Just go to condensed mode printing and 
prinl a lull 136 columns wide all on a standard 8'h" 
wide page. Forget expen sive wide-carriage p rinters 
and having to change to wide carriage paper. 

An Extra long Life (2.5 m illion character ) ribbon 
cartridge is only $ 11.00. Order ,,2001. You need 
absolutely nothing else to slart prin ting-just add 
paper (single sheet or fanfold tractor). 

No Risk Olter We give 
you a 2-week satisfaction L 
guarantee. If you are 
not completely -' 
satisfied for any • • ~. 
reason we '""''''-.hr. 
will promptly 
re fund your 
purchase. 

l 

The warranty has now been extended to 2 years and 
service centers are located nationwide for your 
convenience 

The Bo ttom Une: 

Commodore C-64 & C-128. Order #2200. graphics 
interface & cable built in. $199 .95 

ISM-PC and compatibles. Order "'2 100. $219.95 
pius 8' shielded cable #1103, $16.95 

Apple lIc or Macintosh, Order "2300, $219.95 
with cable, speci fy computer 

Standard Parallel with 36 pin CentrOniCS connector. 
Order #2400, $219.95 no cable 

Standard Serial with RS-232 (DB-25) Connector. 
Order #2500, $219.95 no cable 

Be sure to specify the order" ler the correct version 
printer designed for your computer . 

Interfaces and cables for other compu ters. 
Call 805/987-2454 for details 

Shipping in conI. US is $10.00. UPS Blue is $22.00 

Letter Perfect 
Nowl Full Feature, 20 CPS, 
Letter Quality Printer only $319.95 

For tho se who need a DailY Wheel Printer, our 
DailY 1120 haall all. To start with. it has a front 
control panel with ind icators lor Pilch Selection which 
allows lor 10. 12 or 15 pitch or Proportional Space print­
wheels. There is a Select (Online) button with indicator 
and a Line Feed button. You can also set Top-of-Form 
or Form Feed with the touch o f a button . Other indi­
cators include Power and Alarm . The built in 2K buller 
allows a page or two of concurrenl printing and use of 
your computer for the next job. To reaily take advan ­
tage 01 your printer's optIonal featu res. the automatic 
Cut Sheet Feeder elim i-
nates tiresome single ___ ....... ,!S~~ 
page handling ~ "''''' 
and the adjust ~ 
able Trac tor 
Feed option 
handles all con­
tinuous lorm paper. 
Best of all the Daisy 
, 120 is quiet : only 58 dB. '--_­
Tolal Compatibility The Daisy 11 20 uses 96 
character Diablo· compatible printwheels. At 15 
pitch you can print 165 columns-a must lor 
spreadsheets . 

The Daisy 1120 uses the Diablo Hytype II " 
standard nbbon cartr idges . also universally available. 

Not only IS the hardware completely compatible. 
the con lrol codes recognized by the Daisy' 120 are 
Diablo 630 · compat ible (industry Standa rd ), You can 
take advantage o f all the great leatu res 01 your word 
processing paCkage and au tomatically use 
superscripts, sUbscrtpts. automat ic underlining . 
bo ld/ace and doublestr.ke 

The pnnlcr has a set 01 (car SWitches which allow 
the use o f standard ASCII as well as foreign character 
prmlwheels. Page leng th can be set to 8. 11 . 12. or 
IS" . The Daisy 1120 can also be switched to add 
automat ic line feed. 

Try the Daisy 1120 for 2 weeks. If you are not 
satisl ied we w,l1,ssue a prompt re fund ' · year parts 
and tabor warranty IS Included 

The Bottom Lin e AprotCk DaIsy' 120 (Order 
11\ 120) $31995 w/ standard Centronics parallel 
mterfacc. 2K buller. ribbon and prtntwheel. 

Options: Compa re our prices' 
Auto Cut Sheet Feeder (11\110) $185. Shlppmg 57 . 
BIdirectional Tractor Feed (111112) $75 Shlppmg 55 
Interlaces lor most computers arc avaIlable- cali 
Sh ipping In conI. US IS $ 11 UPS Blue IS 524 

OR DER IN G INFORMAT IO N Call1o,,'u8 rCS'dcots aad 
6% ta~ All pllces are cash pl1ces - VISA and Me add 3'1'0 10 
to lal We ShiP the ne~ 1 bUSiness day on money olders, 
cashier's checks, and charge cardS A 14·d8Y clearing 
period IS reqUired lor chec~ s Pllees sublCCI IO change­
CALL Dealer mqulflcs ,(Wiled 

For information call 805/987-2454 
TO ORDER CALL TOLL FREE 
1 (800) 962-5800 - USA 

1 (800) 962-3800 - Cat II 

Or send order to. 

APROTEK 

(e·8 PST I 

DEPT. CG 

1071 · A Avenlda Acaso. Camarillo. CA 93010 



COMMODORE * ATTARI * IBM * APPLE

MONITORS MODEMS

$11900
COLOR

COMPOSITE
(RGB's Available)

300

BAUD
$28oo

/

1200

BAUD

PRINTER NLQ PRINTER

EPSON

WARRANTED
.. RETAIL

^O1** S200110

EPSON

WARRANTED NEAR LETTER QUALITY

RETAIL S299.00

FREE TRIAL PERIOD

COMMODORE

COMPUTER
1541

COMMODORE INCLUDES

BUILT-IN

SOFTWARE

^ RETAIL SI 200.00

IB
SELECTRA II

00

FREE TRIAL PERIOD

PRO-TECH-TRONICS
6870 Shingle Creek Parkway #103 • Minneapolis, MN 55430 • (612) 560-6603

CALL TODAY
—NEXT-DAY DELIVERY^-

VISA

'IN STOCK ITEM

SCHOOL P.O.'s Accepted!

1 -800-345-5080

COMMODORE * ATTARI * IBM * APPLE 

EPSON 
WARRANTEO 

(RGB's Available) 

RETAIL 
~O'" S20000 

$8800 

$3900 

INCLUDES 
BUILT-IN 
SOFTWARE 
101 .onI pn>ces.s;" .. 

1'iN ..... "a'~ 
~..,"'"Is 
and 12. colo, " aph/cll 

~$f3goo 

~o"" RETAI L 51 200.00 

I§TRA 1~1 "'r:" $49900 

PRO-TECH-TRONICS 
6870 Shingle Creek Parkway #103 . Minneapolis. MN 55430 . (612) 560-6603 

-NEXT-DAY DELIVERY.:!... 
SCHOOL P.O.'s 

= • • 



First, Fast...

and Sti 11 the Best!
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. All regular repairs carry a 30-day warranty, with a full-year warranty

available for only $30 more. For preventive maintenance, we also offer a 1-Year

service Contract at a savings of $20.00. Check our low prices!

Repair with Repair with 1-Year

30-day Warranty 1-Year Warranty Service Contract

C-64 or C-128 Computer $59 $89 $69

1541 or 1571 Drive 65 95 75

1702. 1802 or 1902 Monitor 75 105 85

MPS-801. 802, 1525 or 1526 59 89 69

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 $69.95 value — includes alignment and modification to stay in

alignment. FREE for a limited time with any 1541 repair!

We also offer the best rates for Amiga repairs.

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).

O
ITRIAD

COMPUTERS!

3402-E W. Wendover Ave., Greensboro, NC 27407

1-800-624-6794 or (919) 299-0391

First, Fast ... 
and Sti II the Best! 
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. All regular repairs carry a 3D-day warranty, w ith a fu ll-year warranty 
avai lable for only $30 more. For preventive maintenance, we also offer a 1-Year 
service Contract at a savings of $20.00. Check our low prices! 

Repair with Repair wllh 1-Year 
3O-day Warranty 1-Year Warranty Service Contract 

C-64 or C-,28 Computer $59 $89 $69 
1541 or 1571 Drive 65 95 75 . 
1702, 1802 or 1902 Monitor 75 105 85 
MPS-801, 802. 1525 or 1526 59 89 69 

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 $69.95 value - includes alignment and modification to stay in 
alignment. FREE for a limited time with any 1541 repair! 

We also offer the best rates for Amiga repairs. 

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.!''''' 

-=~'~'D, '~., TRIAD ... 
COMPUTERS 

3402-E W. Wendover Ave., Greensboro, NC 27407 
1-800-624-6794 or (919) 299-0391 



A Complete Pro Football

. Prediction Program For The

1986 NFL SEASON

61% +
Accurate vs 'Spread' Since 1981

More Features — More Information In 1986 To

- BEAT THE SPREAD

• • FEATURES * •

Predicted Scores Each Week

Season Schedule By Week/Team

Records & Results:

Scores By Week

Scores By Team

Division Standings

Standings vs Line

Stats — Accumulated & Average

1983-1985 Data Base

Auto Opponent Input

Printed Copy All Screens

Easy Update-Playoffs/1987

Dealer Inquiries Invited

54
95 INCLUDES DISK. DOCUMENTATION

SHIPPING 6 HANDLING

Apple II - lie - lie

Commodore 64 - 128

IBM PC. Tandy & Compatibles

TRS-80 MlllflV

Stats Needed To Run Program

Available In Local Newspapers

Or

We Will Furnish Stats By Mail Or Modem

All 20 Weeks - Season Price . . . 4000

Program Comes Updated Thru Current

Week 01 Season ... No Extra Charge

ORDERS SHIPPED IN 2 DAYS

PHONE LINES OPEN 24 HRS.

C.O.D.

TOLL FREE - 800-722-2277

TEXAS COLL. - 214-586-8212

Marathon Software Dept. G
P. 0. BOX 1349

JACKSONVILLE, TEXAS 75766

KILL FREE I COLLECT FOR OROERS uNlt

PHONE

THELOWEST THE BEST CI CrTDANir ANC* LINES 10-8 E.S.T.
PRICES SERVICE C.LL.L I KCJNIC UliL 0PEN M-F

CfltX f614J 864-9994 - P.O. Box 13428 * COLUMBUS, OHIO 43213
COMMODORE f*-COmmodo™ SOFTWARE SPECIALS
hardware V1 cammauar-e sargon in 29 97 break dance

C12B COMPUTER 249 97 f ■.I L MICROLEAGUE BASE-BALL 24.9? SIMONS BASIC

C6-1COUPUTER 13997 l.'lirfHUWBBl HACKER 1697 ALFCOLOR CAVES
154IDISKDRIVE 17997 ■' ""]>'«■ HI SILENT SERVICE 22 97 TURTLE TQYLAND
1571 DISKDRIVE 329 97 ' F-15 1997 STORY MACHINE

1702 MONITOR 179 97 SOFTWARE PAPER CLIP 3» 97 COSMIC LIFE

1BQ2 MONITOR 173 B7 HUNG FU EXPLODING FIST 14 97 PAPER CLIP SPELL PACK 4497 JUKE BOX

1902A RGB MONITOR 289.97 KUNG FU STICKS OF DEATH 14 97 LEADER BOARC 23 97 DELTAORAWING

MPS 1000 PRINTER 239.97 KARAIECHSMP 1997 LITTLE COMP. PEOPLE 1997 PACEMAKER

1350MOUSE 39.97 KUNGRIMASTER 19.97 SUPER BOWL SUNDAV 19.97 UPFORGRABS
..,„.„. KARATEKA . . 19 97 MUSICSHOP 29 97 PITFALL

,-.„„„ ™m IEMS HARDBALL . . . 18.97 ONE ON ONE 24.9? CONGO BONGO
25997 PSI TRADING CO 16 97 SKY FOX .2497 SNOOPER TROOPS NO 1

* ,n ™ m DAM BUSTERS 18 97 TOUCHDOWN FCOTBALL 19 9? SNOOPER TROOPS NO 2

PANASONIC 1080 199 97 LAWOFTHEWEST 16 97 GATO 1997 SEAHORSE
228 9 FIGHT NIGHT 1897 CHAMPBOXING 15 97 AEGEAN VOYAGE

2?997 COPY II 34 97 ALTER EGO 2697 DUCKSAHOV
VZZ JET 24.97 BARD'S TALE 24.97 WEBSTERWORD GAME

COMREX 6997 FLIGHT SIMULATOR II 29 97 DlaKS JUICE(D)
0OMR£X_. -«B7 s.MORe M97 SONYSISD/D 797 MISSING LINKS (O) .

MISC. HARDWARE FAST LOAO 22.97 BABFMMJ 797 TURTLE TOYLAND JR.

G WIZ INTERFACE . 46 97 MKH 5 !1S7 PHECISION D/SDIOI 8 97 SfJAKE MAN
CARDCO-G INTERFACE 37.97 USCH,28 2B 97 SONUS SsDD, B97 JAWBREAKER!!
TVMAC INTERFACE 49 97 SUPER PASCAL 44 97 CENTECH COVER SIS UO B97 "'^"UG .
PPIINTERFACE 3297 HOMEPAC 29 97 ™K NOTCHEH " ill POLE POSITION
X^CJR 3997 HOME ACCOUNTANT . 19.97 r^n?^SW 697 GRIDRUNNER
XETEC SR m . . S9.97 syLV|a poHTER „ 37 FLIP N RLE (50) ,_~»*l Qfi|D RUNN£R „

TOTAL COMM MODEM . .2997 PRINTSHOP 27 97 JOYSTICKS OBERT
COMM 1200 BAND MODEM 149.97 NEWSROOM 3897 THEBOSS 1197 BEAM RUNNEn

MESSENGEHMODEM . .32.97 PRINT SHOP COMPANION . 22.97 ™E.BAT 1697 JUUPMANJR
MONITORS , ,. .. ,. .. . | | m. lfiqi *""' ■ ■■ '•■''

14" THOMPSON COLOR .139.97 SoflDWBITEl I'll ' 4497 Kfl*FT ■ ■ 797 ALL QUALITIES AM WIIEO
12-NEC1225COLOR 129.97 MULTIPLAN 12B 4497 SPECTRO VIDEO 1 4.97 ALL ARE DISK OR CART
13-SAKATACOLOR . 13B97 SPECTRO VIDEO 2 ....7.97

HOW TO OHMH- CASHIER CHECK MONEY ORDER, MASTERCARD" OR VISA" (ADD 4H. F0H CHARGE CARDS) . NO PERSONAL CHECKS NO C O D '!
SHIPPED U P.S ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
SHIPPING: AOD S3 00 ON ALL ORDERS UNDER 5100 00 ADD S5.W ON ALL ORDERS OVER S100 00 ACTUAL FREIGHT CHARGED ON MULTIPLE ORDERS

INTERNATIONAL: ACTUAL FREIGHT CHAFIGED ON ALL ORDERS OUTSIDE THE CONTINENTAL UNITED STATES INCLUDING A P.O
POLICIES: NO RETURNS WITHOUT A RETURN AUTHORIZATION ... NO RETURNS UNLESS DEFECTIVE ALL DEFECTIVES WILL BE EXCHANGED NO

EXCEPTIONS
CALL OH WHITE FOR FREE CATALOG

CALL ELECTRONIC ONE T614J 864-9994

7 99

7.99

3 99

2 99

3 99

3 99

3.99

3 99

3 99

3 99

3.99

3.99

3 99

3 99

4 99

3 99

4 99

4 99

3.99

.2M

1 99

'■"
3 99

.4.99

.6.99

1.99

,J,

4 99

4.99

4.95

THE LoweST 
PRICES 

A Complete Pro Football 
Prediction Program For The 

1986 NFL SEASON 

Accurate vs 'Spread' Since 1981 
More Features - More information in 1986 To. 

BEAT THE SPREAD 
* * FEATURES * * 

• Predicted Scores Each Week 

• Season Schedule By WeekITeam 

• Records & Results: 
Scores By Week 
Scores By Team 
Division Standings 
Standings vs line 
Stats - Accumulated & Average 
1983·1985 Data Base 

• Auto Opponent Input 

• Printed Copy All Screens 

• Easy Update-Playotfsf1987 

5495 INCLUDes DISK. DOCUMENTATION 
SHIPPING & HANDLING 

• Apple II - IIc - 110 
• Commodore 64 - 128 
• IBM PC. Tandy & Compat ibles 
• TRs.BO Mill /IV 

Stats Needed To Run Program 
Available In Local Newspapers 

. 0. 
We Will Furnish Stats By Mail Or Modem 
All 20 Weeks - Season Price •.. 400" 

Program Comes Updated ThTU Current 
Week 01 Season ... No Edta Charge 

ORDERS SHIPPED IN 2 DAYS 
PHONE LINES OPEN 24 HRS. 

TOll FREE - 800·722·2277 
TEXAS COll. - 214·586·8212 

M ARATHON S OFTWARE D EPT. G 
P. O. BOlt 13'9 
JACKSONVILLE. TEItAS 75766 

1tIU. rllt ' t:oI.UCl Ale onus OtIlT 

THE BeST 
SERVICE ELECTRONIC ONE · 

PHONE 
LINES 
OPEN 

10-6 E.S.T. 
M·' 

CALL (614) 864-9994 • P.O. Box 13428 • COLUMBUS. OHIO 43213 
COMM ODORE ec cam~Qdore SOFTWARE SPECIALS 

HARDWIIoRE SARGON III ~" BREAl<O,o.."CE '.fi 
CI2&COMPUTER 24~Q1 MlCAOLEAGU£ ejl.SEBAu. 2.91 SIMONS BASIC ' .fi 
Q4COMPUTER l:litl HACKER 1891 AlI'CDLon CAVES ' " 1~10ISKDRlvE 11' ,1 SILENT SERVICE m, TlIATLE TOV ...... "Q 'fi 
157101$1\011IV£ ~:19 '1 F· 15 19111 STOflV MACt1INE '" 1702 "'O NI1oo I1U1 PAPER CUP ~" COS~tClIH '" 11102 ~ONI10R 11)81 1481 PAPERCLIP SPEll PACII U il JUIIEBO)( '" l II02A RG6 ~ONITOR 2M.lll \4 \11 LEADER BOARe 23111 OElTADRAWINO ". 
~P5 IOOOPR INTE R "''' li.i7 lITllECO~P PEOPLE IU7 FACE MAKER 'fi 
1 3S0 ~OUSE 3SI.81 19117 SUPER6OWlSUNOA¥ Ii 17 UP FOR GRABS ' " 

PRINTERS 1i.i7 ~USlCSHOP N" PlTFAll '" SGl0-5TAR 21991 HARDBAll 1B.lll ONEONONE N .il COfIGO BONGO '" $GIOC-STAR ~" 
PSllRAOING co " .i7 SKY 1'0)( U91 SNOOPf:R TI'IOOPS NO. I 'fi 

STAR N)( 10 "''' 
D4M8VSTERS ,a.iT TOUCHDOWN FOOTBAll Illit SNOOPERTRCX)PSNO 2 ' .fi 

PANA$OtIlC 1080 ,,,.,, LAWOf'THEWEST 11.97 ""0 1197 ,... """" ,." 
PANASONIC 10111 "''' 

FlOHT NIGHT lUI ();AM" BOXING I~.n AEGEAN VOYAGE '" EP"SON UCIO 21in COPY II 2491 AlTEREGO ~" OUCI(SAHOY ,." 
SEII(OSHA 17097 '" 2497 IlARO'S TAlE 24 97 Wf:BSTER WOf'ID GAME '" COMREX , fil7 I'\IOH T SIMULA TOR II N" DIS I(S JUICE 10) '" S' ~ORE 4<1 ,97 SO NY SIS 010 '" 

Ml SS INOlINIIS(O) ". MISC. HARDW4RE FASTlOAO 22D7 TURTLE TOYLA NOJ R, 1.89 
O WIZ IN TERFACE IlASF SIS DID '" ~.'7 MAC H5 22.17 5NAI\ E ~AN ' .fi 
CNlOCOG INTERFACE PRECISION O/SOIOi ." 37.i7 MACH 121 28.97 JAWBREAI(ER II ,~ 

TYMAC INTERFACE IIONUSO/SOIOI 1 .97 '1117 SUPEA PASCAL U .1I7 OIGoua 'fi 
"'"INT ERFACE 32.17 CENlECH COVER SIS 010 '" XElECJR. "" 

HOME PAC 2U7 OISI( NOTCHER '" POlEPOSITIOI'i .. ~ 
XE1EC 5A. (IIo) 

HOr.IE ACCOUl'ilANT IU7 FU~ FilE ISO, &.117 QRIORUNNER ." 51.IT S¥LVIA "OATER :.a.n GRlO RUNI'iERIi ." TOTALCOM~ MOOE~ ;n.i7 ~II'iTSHOP 21111 J 0 1STICIIS OOERT '" COMM , 1200 BAI'iD MODEM "U7 .... ,- :12.111 mE BOSS 11 .117 6EAM RUNNER ' fi 
MESSE NGER MODE M :12.91 f'RII'iT SHOP COMPANION 22.17 THE BAT IIil JU MPMAN JR ' " MONn oRS PRINT SHOP GRAPH UB. 14.97 3WAY li1l7 
14" THOMPSOI'iCOLOR 1311.91 VOUIO WRITER 121 44.'7 ..... " T.'7 AU OUAUTIES ARE OM/TEO 
12" NEC 122SCOI.OA 129111 MV\.TIPLAH 121 «" SPECTRO VIOEO I .. , AU ARE 0151( 0#1 CARr 
\3" SAJ(ATACOI.OR 1311.97 SPECTRO VIDEO 2 1.'7 

HOW TO OReER: CASHIE R CHECIt. MONEY ORDER. MASTERCARD · OR VIS ... • (ADO 4,," FOR CHARGE CAROS) .• NO PERSONAL CHECI(5 NOCO,O ·, 
SI(Jpf>ED U.P S .•.• All PfIICES SUBJECT TO CHANGE WITl10UT NOTICE . 
SHIt>P1NQ,"'00 Sl,OO ON ... U ORDEI'IS UNDER 1 100.00 . ... 00 15.00 ON ... LL OfIDERS OVER 1100.00. "'CTUAl FAEIClHl CHAAGED ON MULTIPLE ORDERS. 
INU AN"T IOH ... L: ... CTU ... t FREIGHT CHAAClEO ON '''It OfIOE RS O UTS!OE THE COI'iTINENTAl UNITED STATES INCLUOINO A,P 0 
POlIC IES: NO RETURNS WITHOU T A RETUI'I N "'U THORIZATION .. NO RETURNS UNlESS DEFECTIVE . ... lL DEfEcnVES WI~l 8E EXCH ... Noeo . ~ 
EXCEP TIONS. 

CALL OR WArT l! FOR FREE CATALDO 

CALL ELECTRONIC ONE (6 14) 864-9994 



Sensational Prices!
. . . On Our Most Popular Items!

frOtTI micro(ot * ...

THE 69$ DISKETTE!
Are you paying loo much tor diskettes? Try our first

quality, prime, 5Y<" diskettes (no rejects, no seconds)

at tnese fantastic sale prices and save, save. SAVE!

Disks are packaged in boxes ol 50; each do* contains

5 shrink-wrapped 10-packs thai include diskettes in

sleeves, labels, and write-prolect tabs.

Each diskette is Certified to be 100% error Iree and

comes with a lifetime warranty (if you have a problem,

we'll replace Ihe diskette). All diskettes include hub rein

forcement rings and wrile-protect notch.

All diskettes are double density and work in either

single or double density drives

SS. DD Diskettes. Box of 50

32391

OS. DD Diskettes. Bo* of 50

32403

S34.50-69C ea.f

S44.50-S9C ea.T

POWER and PROTECTION

FOR YOUR C-64!

POW'R PAK 64-
Pow'r Pak is a replacement power supply (1.5 amp|

lor ine Commodore 64 . . but that's nol all! Pow'r Pak

also supplies two additional surge protected outlets

(120V) for monilor, disk drive, or olher peripherals.

Onfoff switch. Fuse protection. Sturdy all-metal cas

ing is ventilated for heat dissipation. Full 1 year
warranty.

34910 S49.95

$
LOWEST PRICES IN U.S.A.!

rtsr BMC

EPSON

AXIOM

CARDCO

INDUS

We can olfar you some ol the lowest prices in the country on trie most popular printers, man.

itors and interlaces Our normal prices are already low, But to make sure you gel Ihe t>esl dual

you can, we will also moot mos: compeiiiive pneos in Ihis publication when placed on an equal

basis tRamomDer—we don't charge tor uso of your credit card, impose excessive shipping tees.

or use any other hidden extras to boost the pneo you pay Due to ths rapid change in prices m

the computer industry, we can only meet prices at the time you place your order; we cannot adjust

pneos on items ordered or shipped on an earlier date.) Another plus for charge card customers

— your charge card is billed at time of shipment only for ihe ilems shipped — no early billing,

no long wait lor ihe merchandise you already paid lor.

COMMODORE

C 1SB Compu!e<

157! Disk Drive

1902 Monitor

1670 MuOam

EPSON

FX-85

FX2B6

SCALL

SCALL

SCALL

SCALL

SCALL

SCALL

STAR MtCFlOmCS

NX-10

SG-10C

CABOCO

G-Wii Interface

S'MORE

Sujwr-G

FAMOUS NAME SOFTWARE

SCALL Epy<

SCALL BroOorbuna

Infocom

JCALL Sisrra
SCALL Timeworks

SCALL Random House

Actmsion. and many more1

* THE BEST PRICES *

* THE BEST SERVICE*

WHY SHOP

ANYWHERE ELSE?

COMMODORE-READY PRINTER ONLY C7Q951
80-cofunm dol-malrn printer includes direct plug Q' !7 .
m e»bl« (no oimr interlace iiMiKd). Mcps. Iraeiw

feed, en Ms upper/liwfflf cut, numerals, syrrbols

and graphics I yoar warranty by Epson.
Sug. Ralall 114995

4073J S79.95
Supply limited! Order nowl

80-COLUMNS ON YOUR

COMPOSITE MONITOR!
Swllch Selectable

Uur new cable conntcli your C!?8 lo jry

error or monochrome monitor and lets >uu

swtcri.seiecT 4fHo(uriin cotor (color mo

nitor only), or 40 column monochrome, or

SO column monochrome A great ^^y [o LrEe

BO-coiumns on the C-123 wlthoul trie

cipenso oi sn RGB monitor' No other cable

requited

S24.95

OUR BEST MONITOR VALUE EVER!
Itie OUc* nuirii piclufe lube on It1. ■, li"coTipu

$i|? ■;:;;,- \$-. provtde^ impies&ive COlDr ri-cFi

blacks vivid coofs and bn'iidnt *hncs [nc'utfe?

Built-n JuOiniD*aVer conlrulfl Fo-r volume. bngti[

ness, contrast, color Tjmandsfiarpnpw Qne^ear

warranty on pjrt5inaiatro:2>¥ars on picture tube

Fram Samsung. Supply Limited1 Order Today1

Monitor Cable {requirodj. Works willi C64, C12B (in

compQBiie model H 99/4A and many oilier*

S7.9S

^CARTRIDGE EXPANDER^
Plus 322.95

MST LOAD

OFFER!

Slop turning om your computer by Dn-Jisas c;irind(jr> swtipfj.nf)'
The Navoron* curTMOge B^pamJer toMuifs 3 conndgo slots. Rusbi

[Jin computer niOerjendenlly af [J19 powoi «wlich. CnMndgo siois

we vertical foj ea^y flccesa — no blind lumbllng behind lUe

3-stot Cart«oge 522.95

The cainOos SfpanlBr is a great companion lor Ihe Epyx Fasl Load
carwdgs—you can keep ■! permanently installed plus nave Imj

sides fiee lor otjiei cartridges1

3*!1fl Fast Load Cartridge (Sufl R. ■ (3995J SZ4.95

Fast Load Only S22.95

with purchase ot cartridge otpander! ^

DUST COVER and
"EVERYTHING BOOK"

SPECIAL OFFER
Gel to know u? by ofdorrng this great dusl
cover for your C-W 0' C-128 and our catalog.
"Tho Evoryininfl Book tor lheC-64 and C-12B
Home ComputBrg," loi £295 [no BKlra afiip-

p-ng nnd handUng charges) Cover Is anilaiabc,
Iransluoont 6-UJiugu vinyl sown to our &>aci ing
standards wHM ralnlorond soamg Discovor Eho

savings and aaay shipping available from
TENEX Computer Ex press I

52.95
31627 C-61 Dust Cover and CaTafog (GiS)

3B164 C-1ZB Duit Cowr and Citnio GS

The Right Interface For Air
Your Printing Needs!!

' a sound vwesimant fat your

Commodore- HUN. Dec 'ITS

T hi& gp o
p^rafiel primer mtertBca from DSI tor

C hA md ViC-?O emvutes i CommoiJore jjrmifr Cunvi *flh
caWri and user's rnwual

33565 $39.95

nmnty

Huill-in Ijuilpr jwwidei -matt higiv

^EeiJ pnrHing for parallel printers
prints d|i commotfura chaiaclers

s and cuinEctDrs included from Cardco lifetirne

SCALL

Ot 10 Hit G Wnolitn .unit
i1.11 '.."■■. ... • :--.■■-■ ..- ;..■, -j ."

r Cj Li

40502 SCALL,

'■Ve gladly accept

mall orders!

P.O. Box 6578

South Bend, IN 46660

Questions? Call

219/259-7051

Ad

GIS

SHIPPING CHARGES

ORDER AMOUNT CHARGE

less than S20 00

I30.00-S39.99

$40.00-$74.99

S75.0Q-S149 99

S150.00-S399.99
S300 B up

NO EXTRA FEE FOR CHflRGES

WE VERIFY CHARGE CARO

AODRESSES.

ORDER TOLL FREE

1-800-348-2778

Sensational Prices! 
... On Our Most Popular Items! 

from _,o~· ... 
THE 6911: DISKETTE! 

Ara you paying 100 ml.lCh Iof d!sllvnn? Try our ' irst 
quality. prime. 5 V. ' diskettes (1'10 roJ&ClS, no 118a1nd5) 
at lhese l'nIa$Ilc sale Pficee and _. sa\'t!, SAVEl 
Disks are packaged in boxes 04 50: oaell box contains 
5 shrink-wrapped lo.pac~ lhal IlICludo disl<eU~ In 
ai_I. labels. and wrilEl-jlfOted lObs. 

Each diskello Is cenitied 10 bo 100% orrol "&8 and 
comos with 8 lilmlmo warranty I" you have a problem, 
we" ropI&ce rile diskotlo). All diskollOllntludo hub roill­
torcemonl rings ami wrllO-protO'Ct rlOIch. 

All diskelU~s are double don.~y and work In eilho. 
Jingle 0< dou ble density (I",,", 

Ss. 00 DiSI<et1es. ~ 01 50 
32391 

OS, 00 OisIevt'les. eo_ 01 SO 
32.03 

534.50-IIC ea.l 

S44.50-'if e'.r 

POWER and PROTECTION 
FOR YOUR C-64! 

POW'R PAK 64 • 
Pow', Pall 11 a replacement powerltlpPIy (1.5 amp) 
lor Ihe CommodOre 64 .•. buII1l8" , noI all! Pow', Pak 
also supplies two .ddilional surge protected ou tlers 
(120V) 10/ monilor, disk drive, or olhlt! perlph&rals. 
Onlot! switch. Fuse p,oleCllol'I , Slu,dy oil·metal cas· 
Il'Ig Is ventilated fo, heal d lsslpallon, Full I year 
warramy. 

34910 $49.95 

CARTRIDGE EXPANDER 
Plus ' 22.95 
FAST LOAD 

OFFER I 
SlOP .. earillg out )lOUt _ by -. CMriOQl''''OQIIOIIgI 
The N....",.. oarulogo e._ 1NWr" 3 ~ tIoI • . II.­
""_ ~01"" """ ... ..."t/I CM",,"_. .. e ..roc.I ,." -v _ - 110 IIIincI "'.-no _ .... 
~. 

:mn ).tIoI CatIriogt E>_ 522.95 

The '*""<Igo ___ .elll'"l ~,." Iho (pro F .. t.oocI 
caMosgor-,....""'~c~ ___ _ 
_ 1rw""_~1 

U~l' F .. ltMdc..u. rs..v _13985) 524.95 
Fill La.d Only 522.95 

wllh purchase 0' c.rtrldg. upanderl 

From Your Friends At 

T€t,UoX..,tC " 

~e"J 

WI gladly lee.pl 
mill Ordlfl! 

P.O. Box 6578 
South BenCl , IN 46660 

Que, lions? Cali 
219/259·7051 

LOWEST PRICES IN U.S.A.! $ ,. 
~r@lf "Me 

EPSON 
AXIOM 
CARDeD 

INDUS 

WI C1I/I 0111( you some ot I". !ownl p<icn In 1M counlly on lhe mosl popu~. p<inlerl. man-
110tt and 11'I11f1M;n Our nQlmal pr;cn aro alreaCly low. bul tel maklsuro you gellne best Cleal 
)'Ou Can . ..... will allO meot ~I com"et'lrve pricn In Ihll publication when ~ce<l on an equal 
baS,s (Remlf/l\ler- wtI dOII'l ctra'PO lot uso 01 ~ cloelll c.rc1, ImpoJe e.oaenM! SIlippillp /eeS, 
Of USfI any Olhll, triddo/l e~ues 10 boost I~' pnce rou PRY Duo to the rapid ctrange in prices in 
lhe C,,",pulfH industry. _ can only ~I prices , I ",- /Ime rou place )OU' orc1tJr; .... canl>Ol a/1itJSl 
pricO$ on iWmJ ordfjflUi Of stripped 011 an earliel ClaIO.) ArIOthe r plus 10. chargo card customers 
- )'Our cha,ge cRrd Is billod at time 01 sh'pmont only 10' Iho IlomlshlpllOO - no ea,lv billing, 
no .,ng wait lor Ihe merchandise you alr oeCly p. ICI 10', 

COMMODORE 51"R MICAONICS FAMOUS NAM E SOHWAR E 
CoI2f1 Compoull' """ HMO """ '''' 1571 ~k DlIve """ SO·tOC """ B,0<Ia,1>Ur>!I 
11102 MonltOl """ CARDeO ,-
"" .... """ Q.wIlIm.,I_ """ !No". 

EPSD N S 'MORE """ 
r __ 

,,., 
""" Su~,.Q """ RandOm House 

FX·2B6 """ Aetivision. and man1 monol 

.. THE BEST PRICES .. 
.. THE BEST SERVICE .. 

COMMODORE·READY PRINTER ONLY $79951 
8Q.urMM 1101 mMrb pnmer intWn ""tel t*.I;. • 

WHY SHOP 
" ANYWHERE ELSE? 

illeltrlelnoOlltrIfllerlKtntedH). !IO'IIS.\lXIOI ~ 
IHd, onms "1»fI/kMtr CoUt. _>Is. syrr1rOIs 
...., orJP/IrCI I It.I/ "lrrlnty ill' [pSon • 

Suo. IItUoI SI~n5 ~ ... """" ... _~ 40733 S1t.95 ~ .. - _ _ .. 
SuPl)ly ~mr1fC1! Orde, I\C7IIII .I 

aO·COLUMNS ON YOUR 
COMPOSITE MONITOR! 

OUR BEST MONITOR VALUE EVER! 

Switch hlectabl. 
,'" I<IKIt I11III" ere"" \loDe OIl .. 1'· __ 
"If _101 ~ _~ .... ellIOt ,rdI 

lb _ UbII COIIfIICIS}OoII (;.12810 IIy 
QIIor or _ mDnr""_ IrI$ yo. 
W~ oIO-lWIm coIcir (aD 11"0-
"'101 oni'rl ere 40-_ manoc:IIrOme. or 
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n -taluIM! O~ !toe C·lla .... !hO<J1 !fIe 
e>~nse 01 an RGII monolOl' /10 Otl\tf UbI! 
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0lI0;1.1 ......, ~ Jro! ~ """'" ~ ;~!!.:.:.::; _"' _SlltJ~ [Cltlllalsb_'TIe.~ 
""I totrtrUl. ~ ...., ...., __ 0<Ie 1''' 
-'WVQrlpM1J,""~2~,,"~~. 
f,om ~ s..Wy Umteoll Onl .. bI~ 

4072' $149.95 
Monotor CM ('tqI.lredl mr ."","' ~. &118 In 
comllO~te 1rI(Iol1) II 99,"~ Ind mll'l)' Olh<l$ 
37424 S1.95 

r DUST COVER and ~ 
"EVERYTHING BOOK" 

SPECIAL OFFER 
Gel IQ know '" by ordMIng this g'laI Clull 
CIMH IDr )'OU' C-&4 or CoI28 _ ow CMaJog. 
'on. E...,-Ihlng BooIIIor me C-64 ana C·I18 
i'bne ComP\ll ... ;· lor 12M (110 h UI ah~ 
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® $2.95 
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SHIPPING CHARGES 
ORDER AMOUNT CHARGE 
less than 520.00 $3.75 
520.00- 539.99 4,75 
540.00- $74.99 5,75 
575.00-5 149.99 6.75 
5150.00· $299,99 7.75 
5300 II up 8.75 

'The Right Interface FOr:> 
Your Printing Needs!! 
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NO EXTRA FEE FOR CHARGES 
WE VERIFY CHARGE CARD 

ADDRESSES. 

ORDER TOLL FREE 

1-800-348-2778 



Pigskin

Predictions!
Tired of wrestling with Sunday

point spreads? Let your Com

modore 64/128 do it for you!

Pigskin Predictions, the

Dest-selling NFL handicapper.

takes the hassle out oi rating

National Football League

games. Forget about obscure,

meaningless statistics. Jjst

spend a few minutes typing in

each week's scores and let our

point spread software go to

work. Here's what Pigskin Predictions has to offer:

■ Predicts point spreads for all games-tor the current

week and the remainder o! the season.

■ Calculates projected won-lost records for all weeks.

■ Menu-driven selection of schedules, ratings, division

races, predictions or results by team or week. Seven differ

ent reports to screen or printer"

■ Maintains home field advantage and power ratings for

all NFL teams.

■ 1986 Schedule bala file included free. Yearly updates

available,
Pigskin Predictions is only $39.95 on disk. Get your copy

now and be readv for the seasonl

Use your Commodore 64/12B to improve your per

formance at the track! Programs for Thoroughbred,
Harness and Greyhound racing rank (he 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 (or $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

APROSPAND-641" Gves your Commodore 64 or 120 |j» ex
pandability! This superbly designed eipansion module plugs inlo the expan

sion par! & gives you A switcnable (singly or in any combinalion] expansion

connectors - plus (use protection ■ plus a resel button! Belore you buy an

expanfler. be sure thai it has a fuse 1o protect your computer and Ihat yoj

can activate your cartridges m ANV combination allowed by Ihe cartridges

NOW ONLY $29.95
Commodore Interfaces and Cables

Cardprint G-WIZ Printer Interface #1108 $46.95

Cardprint B (without Graphics) #1105 $35.95

Amiga Printer Cable (6 ft) #3040-6MM $17.95

Amiga Printer Cable (10 ft) #3040-10MM $21.95

Commodore 6 Pin Serial Cable (5 ft) #3006-5MM...$ 9.95

Commodore 6 Pin Serial Cable (8 ft) #3006-8MM...$12.95
Ana Shipping ?u mm. 13.00 Conl. U.S. IE qq can, PR, Hi. AK. APO. UPS Bin.

APROTEK Daisy 1 1 20. 20 CPS Daisy Wheel $319.95

Elite 5CD, 10 CPS Daisy Wheel Printer

Commodore Direct Connect + Parallel S184.95

Afld Shipping Pet Mem: tiO.PO Conl. U.S. liS.OO CAN. PR. HI. AH, at'O, JIT, BIliu

"ah Products have 2 Week Satisfaction or Money Back Guarantee

TECHNICAL INFORMATION (805) 987-2454

CALL TOLL FREE TO ORDER: (800) 962-5800 US
_- or {BOO) 9B2-3800 CA

CA Hag flJja 8'1 I.L* LJStcO .no

can fyices VS * MC Add 2",

. 1071-A Avenlda Acaso, Camarillo, CA 93010

mmmm

THE

MIRROR

$24.95
NO FINER OR MORE ADVANCED ARCHIVAL COPIER AVAILABLE AT

ANY PRICE

EASY TO USE. DOES NOT CAUSE DRIVE HEAD TO KNOCK.

COPIES UP TO * I TRACKS.

PERIODIC UPDATE POLICY

AUTOMATICALLY MAKES BACK-UP COPIES FROM VIRTUALLY ALL

PROTECTED SOFTWARE.

NIBBLES. HALF TRACKS. COPIES EXTRA SECTORS AND EXTRA TRACKS.

REPRODUCES ALL DISK ERRORS AUTOMATICALLY.

FAST, COPIES FULL DISK IN AS LITTLE AS 4-7 MINS. EVEN COPIES

IISELF

WE COPY MORE I

MASTERCARD. VISA. M O. OR CHECK OK
• S3 SHIPPING & HANDLING

C O D OR FOREIGN ORDERS ADD 12

CALIF. ORDERS ADD 6% SALES TAX
— WRITE OR CALL —

Compumed

|103| 75S-2436 r

P.O. BOX 6939

SALINAS, CA 93912

FOR COMMODORE 64 AND 1541 DRIVE

OR COMMODORE 128 AND 1571 DRIVE

Pigskin 
Predictions! 

Tired of wrest ling with Sunday 
point spreads? let your Com­
modore 64 / 128 do It lor you! 
Pigskin Prediction s. the 
best-selilng NFL handicapper. 
takes the hassle out 01 rating 
Nat ional Football League 
games. Forget about obscure. 
meaningless statistics . Just 
spend a lew minutes typing in 
each week's scores and let our 
point spread software go to 
work . Here's what Pigskin Predictions has to offer: 

• Predicts point spreads lor all games--Ior the cUffent 
week and the remainder 01 the season. 

• Calculates projected won·lost records lor all weeks. 
• Menu-driven selection 01 schedutes. ratings. division 

races. predictions or results by team or week. Seven differ­
ent repons to screen or printerl 

• Maintains home field advantage and power ratings for 
all NFL teams. 

• 1986 Schedule dala l ile Included tree. Yearly updates 
available. 

Pigskin Predictions Is only 539.95 on disk. Get your copy 
now and be readv lor Ihe season! 

Use your Commodore 64 / 128 to improve your per­
formance at the track! Programs lor Thoroughbred, 
Harness and Greyhound racing rank the horses or 
dogs In each race quickly and easily. Alilhe information 
is readily available from the Racing Form, harness or 
dog track program. 

Thoroughbred factor. include speed, distance. past 
perlormance. weight, class. jockey's record, beaten la­
vorite and post position . Hluness factor. include 
speed, post position, drive(s record, breaking tenden­
cies, class, parked -Qui signs and beaten favorite. Grey· 
hound lactor. include speed . past performance. ma­
neuvering ability, favorite box, class, kennel record, 
beaten favorite and breaking ability. 

Complete instructions and wagering guide included. 
Thoroughbred, Harne .. or Greyhound Handiceppers. 
$39.95 each on tape or disk . Any two lor $59.95 or all 
three for $79.95. 

Federal Hill Software fAiji;l 

1 '".' 18134 Scotts Level Rd. ~ 
Baltimore. MD 21208 

Toll Free Orders 800·628·2828 Ext. 850 
For Information 301·521·4886 

Ill" I 'n3 
ori91 

NOW ONLY $29.95 
Commodore Interfaces and Cables 

Cardprlnt G-WIZ Printer Interface ', , 08 ................ $46.95 
Cardprlnt B (without Graphics) ' ,10S .... ........... ..... $35.95 
Amlga Printer Cable (6 Ii) '3040·6MM ................... $17 .95 
Amlga Printer Cable (1 0 It) '3040·1 OMM ............ ... S21.95 
Commodore 6 Pin Serial Cable (5 It) #3006-SMM ... $ 9 .95 
Commodore 6 Pin Serial Cable (8 It) #3006-8MM ... S12.95 
..."" "'lppln~ P ... "....: " .00 Cont u.s. ' 1.00 CAN. PRo HI, ,1,«. APO. ups Slue 
APAOTEK Daisy 1120. 20 CPS Daisy WheeL .. $319.95 
Elite SCD. 10 CPS Daisy Wheel Printer 
Commodore Direct Connect + ParalleL ............... S184.95 



Software Discounters
of America open saturday

S-D. of A,

For Orders Only^1-800-225-7638
PA Orders—1-800-223-7784

Customer Service 412-361-5291

• Free shipping on orders over $100 in

continental USA

• No surcharge for VISA/MasterCard

• Your card is not charged until we ship

ABACUS

flasic i2b

C+iartPehlJfl CALL

Power Pi.in64 FOR

5uucCl2H PRICES

Super Pascal 128
ACCESS

521

13*

Board Gu
Leader Board

TOumamen! Disk

t/ar.h

SI4

133

Ba^d Over Moscow [Ol. £24

ACTIVISION

Alter Ego (Male

or Femglel t33

119

Generation Kii(D> JJ3
Garry Kilchftn :■

GajriGm3kefiDi 525
G/cat Amencan

Hoad HaC-e(D)

Hacker(D)

Lillla Crjmpuiai

Murdar on trig

MississipoHOl
Space SnulM&fDt

ACCOLAOE

Aces ol Aces [Dl

S19

J19

J19

123

S19

iig

119

S19

519

(19
119

Grammai fpj . . . $14

Science; Gra(jBa3J4(D] t14
Science Grades 5>6fD) S14

Scrence, Grades 7,'SfD) su

SofliisniD] Sid
U S Geography jd, jh

Vyor.'aGftog^ijinwr/i su

WorlflHiSIOrylOl 114

ABTWOHX

Beach Btanhfll

Vll $12

Hara BalND.1

Lawol )he WestlDi

PSl 5 Trading Co lOi
AMERICAN

EDUCATIONAL

CyeleNight(D)

Jumper (Df . JI2

Hole inOne * 5JK ID|S14
fnc"I Hockey^D}

SrnpPoker(D)
.S16

SJ1

PX

OalaD.sk M\ Ismai? HG

Dill? Disk #2 male IIS

ie trs

Ho!alnOrieGolJ(D]

Hole! Alien |Dj

JLimpin" Jirnmy{D|

ProBcmnrj(D)

AVALON HILL
Qwir Stnke(D) .. . ,

Jirpiler

Parthian Kings [Dl.
Ri

JT6

S16

Sunday <D| 521

S6S 19B4 Teem Dish SU
SGSChamps Disk 514

StJilfift -JO|D: $33

TilFe BoultD) . J19

Tournament Goll f Dh. J19

J39

BRODERBUND

Bank 5] Fi»er(Di S3J

Sank Si MaiioMD- 533

BaikS! VJriiei(Di 133

Ban* St. Speller [Dl 133

KararekaiD] 119

Music Sh[jp|0) 129

J*[inl Shoe ID] S26

PS, Companion rOj 123

P.S Graphics Library

2

CAADCO

File Now|Di

Freeie FiamelRJ

GrapnNaw[D|

G wizPrinler Inr. .

Hidden Assets <P!

$14

$33

SU

%*7

S49
$14

144

149

ird's FunhousmR) $9

BudSpc Dpi IP) J9

Super G P\ (n|

CBS

y[

Dream House (Oj

Eime's
Ernie's

Sha^() is
G'over a Animal

ACveniufes(Di Iff

Ms&tfirifiQ ine SAT if^i S44

Main Mile.-i(]i5<D.i . )g

Moyis Wusicai

MaanessjD) fg

Pailrnad Works tDh S9
HiCh Scarry's ElcclFoniC
Wuid BaoklDl. S12

Sesame SI, Pals

Success

Success w'Main
Call

Call

19

19

133

J2S

Never Ending Story (D) (19

Znrrc{0) , S19

DAVIDSON
'.'.i-1-&!:,■.■.-■■.;: S33

DATA EAST

K&aieCtvim

HjriflFuMa

DATASOFT

533

DiaiTAL SOLUTIONS

Paperback Wriler 128 C*H

ELECTRON tC ARTS

Arjv, Const Sei <D]

Ar-chan 2: Adepi (0)

Baid s Tafe (D|

Carriers at War [□>
CriessmastHr 2000 (t»

Europe Atifaze (6)
Hoart ol AKrea |O)

Loiaa Ol Conquesl [D>
Mail Drdei Mgnstcrs [Dl

MOvlrj Master |O)

Music Const Sot <Dt

Ona on One (0)

BATTERIES INCiUDED

CunsullanH6iS orl?Wi!30

Hciiiie Pak[D) J33

BERKELSV

SOFTWORKS

PmbflU Consi. Set |D]

Racing Desl. So! [[ih

S CII

SKyfox ID)
Supijr Dlii.M

oiDai

too Ian fc

Kuvs(IJJ 139-95

LEARNING COMPANY

An Tiik-s AvoiJath1 Cn-ll

MASTEHTRONIC
Arlinn Br*ur(Dj J7

Arl A Hack (Pi 17

J7

17

57

1)9

57

p

Findors K

Inhnity Ma

Broad Street (D>.

Fas-lLnadfRj s?3 ^A-Sitfe Soccer<Dj
ImposEiOle Mission (D) 59

KOmnis Rill (Di . ,123

Mcvie M-Q-fislrv lO]-, . , &2S

129 . ,S39

s 2(0) SJS
1 of Apshai

«s

TnBEiriofon(O) ,. J23 Gpnufill Manaqer ID)
VpriialUJilny KitlOf 123 - - -
W>n*er GamflslDf _ jzs

Vogas Jjckpoi |D]

MICFlOLEAOUE

Karai&lOl

arlO s Grea

S19

Baseo^ll Improved S23 Gunship (pj

eamOataDisk $14

MlCHOPROSE
AetO|«»l[D| . $23

Cnnllicl iriVrijInennDi 5Z5

F-lSSInke Eagle [Pi 123
GlP

IU^ 523 SilonlSeitfit;efD
FIREBIRD MINDSCAPE
Adu Musifi Sysiem iO| MB rturh S< Music
Colossus ChnssdJD|J23 1

Music System [D>

Th.e Pawii(O)

FIHSTSTAR

■ • ■■■ ^
119 Bank St. Storybook (Dl S19
S25 SIS

FISHER PRICE

Call Color Me: The Compul

Coto'ing Kit |DJ S19

519 Gmat Bnttsn
D).. 512

(9
,-,'■!-■, |Q|

D

Dance F,
Hop Along

Coui'lin

Linkin

Mbnv

Null)tier Tumbler (R)

SeaSpi?ilor[R] .

GAMESTAfl

Chainp BaaheitiallfD) S19
On-Court Te-nnig (D) 119

On Field FocibaiUDj S19 MlSC
Star League Bob's Torm I2fl
BasebaUfD).. 519 CSM IH>

Slar Ra"kQo*infltDl 519 AlignKiliDi

HAVDEISI

SatgQfi3(D| S33

H£S

S19
119

!& Lu&crtniPiolire{DF SIS
59 Pnr loci Scuro SAl <DJM4

IB Sriuliot'DBaUuction(D) 519
50 MIRAOE

Generator [□> . S33

Pioressianal Word

Processor [Dl 533-

Propocl
J23

Ci-filra

GalOlDl

Snapshot 64 {P|

HI-TECH EXPRESSIONS
Card Were (D) S9

HeartW3^efD^ SB

Parij-Ware(O) Si*
INFOCOM

BallyP^OQiDl $25

Cul Throats (0] . S23

SJS

Call

147

.$47
12S-. 517

S79
Vuastfir IJBfD).'1,", . .Call

ViIJWNtF.|2a|Dl.:...Cflll
ORIGIN

LJItnn.iJfDp ^..,534

LJmrna4|[^ ,..,*.. ,t39
DnMhneiDl. «9 PflOFESSIOMAL
Enctianlerjp) 123 SOFTWARE

's Guitfe \o Ftoul &y3lr>m 2—YJ.P

i*ylD) .Ma wf70,000 word spell
$25 docker 64 0M2B 139

Irivisiclues .15 Efl. FlnotSr5(em3(I2a) _Sd9

523 RANDOM HOUSE
(25 Alr>lnrjEncounter(D) S14
529 CharJie Brown's

135 ABC's fDp 514

$2$ Snoopy 3 Reading

123 Machine |D| 514
SZS lypmrj i& a Ban,

123 Cha'lie Brown(D) XII

SIS SCAfl8OflOUQH

Boslon Camnuief

DifilIE) .....133

flfiiMfoll (D)
Stncerer(D)

SunllnreakeriDi

WisfibPiriflnr |C

IVltnCSSID, ..

^oiK 1 (D)

Hrl A Book lOl

KOALA

Muppel

Ng| Wo

SIERRA

Goofy s WorU

g

M.ckey S Space

Aili/enlurelDi

Slultl Flyer(D)

yiJ S

SIMON & SCHUSTER

O'cal Inlnrnatiutii-
Pii|>i!r AirnJano

(.ifjnsiFut

Star Trci-k-T

SIS

lad

516

S1E

516

SIB

116

tie

g

SPINNAKER

All in Color

Cosmic CorriD
Ddlln ni.

S2S

J25

jg

FficeiimhL'r(H) . . .19

Fracllnn f nwer (J1| . 59

OtiHl Rocartf Race tfl) .19

.523

S19

S9

-s Losi

<iKeys
Kung Fii 1 —

519

$19

E,a5v»!
fractmn

j

Fu 3—

Slic^s-of Dbuii-uDi

SPftlNQHOARD
t 421

.S23

SIS
NpwSrcom (D) ... 533

IV fl Clifl An VOP KDJS19

N B Clio Arl Val £(D!S2S
Slickers iDf S23
SSI

Baltic Group (Dl 13?

B.ntrmF AnneiamiDl 133
BllllilOn

Colonial Cnnquusi ID) 12&

Coin/Julc Ambush (D>t37
CornDiiU!rae<D).. , .125

Fiddol FirftfO] ,. .525

Gerns|nn|> WauiOr fD>S23
GBrmany idti5(Dl . ..537
Gciiysbuig jQ] $37

WnnlpfqiLiope |D] 137

Much HrigAdoiD! 137
NAM(D| SJS

S25

S25

I2S

125

137

_S25

S25

S25

$43

F 5 Scerify Disks Call
FooibmiiD) .... Jig

Jot(D) 12a

f'n.i-f.i\,.-,(>.

PhantftSiL'2(Dl

Questron (Dp

g

U.S.A.A.F.jO].
Wings of War [Dj

Wizard's Crovn(

SOFTSVNC

Desk Uiin.iger

T'io 128 [P>

SUBLOGIC

TELARIUH

Arna7Oii[D)

Pah par hall 451 iDi
Dr>flor> Woiti lOl

Perry M#son Case

ol inc Mandarin

TIMGWORKS

S21

$21

53S

[S39

S33

543

Readrr|D)$33

General Lridqer (D| $39

IrivpntQiy Mn'iit dDl . (33

Money Manager [Di 115

P.irlner !2B S3^

Pdwoll Mgmi [Di 139

AnatyHs

Electronic

Clicckbucih

139

y 133

9wHlcalc(
Sldfjw,lyfi[i26) . , 143

Sylvia PortcH's Personal

Financ

PeFSonai Financial

Planner 12S 143

Wold Vjulrr iv;

(33
worn vjnior wasnoo

'.■.-■-iJ !■,;■!■ ■-■ 1.?|i S43

TRONIK

SAM (D) .. 539

UNISON WOflLD

ah Gallery 1 [Oi Sis

Print MMt«HD] S23

WEEKLV READER

SUcKybearABCSlDi S19
.119

Rcacmn |O) 519

Sl-Chyt»af SHapris (Dl S19
ACCESSORIES

AiicHof Baft) 300/1200

Hodom wfSo'twflfi J149

BiinusSS, : I" ■Sf.WO*
BOnuaDS DD I7.» B*

Compusurvn Slartpf

Kll Sid

Dcilashan.- Prlnlei Int.

wfGfaoiiics (PP|) , . .133

Pisk Case (Holds 50) £9
□ tskOuveCleaner . ..SB

D S7

j (14.

KmllJoyslicK S9

Pailft^Dnic IOSC 100

cps del ni.ltrj 1

punlor r, 1. .11 LJc-.il

S^Kala 13" Color

5139

Tekmka WJ22 RGB/comp

momtor IofC 128 Call

Total Auto Ansivarf

Auto Dral MOrinm

W.'E-Gltwarc . lll.Je

Umvorsal Punier S! and 516

Handln $17

Verbatim BulK 5'.

SS.DD S59n«H)

P.O. BOX 111327—DEPT. CG BLAWN0X, PA 15238

fKi and Terms: Orders with coshie-r cdeck oi tran*y order atiifjocd immediately BwaonaiftOmaany chechh allow 3 *mjks olnar^nce Mn CO n a Shipping'

J.S.A-—Orders under 5100 arj<J J3; Iraa shipping on ordars ovar J100. PA residenis ndd BW B6l*S IftX AKH HI, FPO-APQ—fliJd 45 nn iili orders. Sorry—no IntSMjtlDftal OrdBfl D*fes-
iva merctiandlsa will ho raplaced wllh samp mcrchan^lso Otlii-r roiurns suLjnci to a l!i% f^fltocking charge—NO CREDITS' Call (or authorisation numbflt (J12) DG1SJ91 Pnge=

aubjact lo change wilnout nodce MmJom Owners: Typo Go SOA on CompuServes Elflettonic Mall lo we our OrvLlne Cutalog oi avq> 600 eoFiwsra thl»i (or Amrl CommoOorfl An
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YOU CAN DOA LOT MORE WITH MUSIC THAN YOU'RE DOING NOW!
— Did you play an instrument in school?

— No matter what your musical background is, these new

computer music products will bring out your talents!

yo>

SYNTHESIZERS AND DRUM MACHINES

COMPUTER SOFTWARE AND HARDWARE

SEQUENCERS, PROGRAMMERS
HOME RECORDING EQUIPMENT

USE YOUR COMMODORE 64!

$34.95 MUSIC SHOP SOFTWARE

WES15 Wrlle music by pointing ana1 Clicking
your joystick dstaifsatoncQ Playback

any lempo Or key ^rlnt your score1

$99.95 MUSIC SHOP WITH MIDI
W.EJK Even better ye" Your computer can

now play any MIDI synthesizer! Perfect

ttytheCZ101.wtM different scundsot
once1 You canwrite with the keyboard1

$99.95 MIDI INTERFACE FOR C64

SAvism Required to use MIDI software and rVSDI

synthssiiors with Commodore 64/128

$89.95 EDITOR/LIBRARIAN FOR CZ101

wvrsia Greot tor making your own CZ sounds1

$64.95 SYNTECH MIDI STUDIO (SEQ)
SAVE j!5 Best tow cost MIDI sequencer1

10-DAY SATISFACTION GUARANTEED

WE HAVE MANY MORE PRODUCTS

AVAILABLE. IF YOU DON'T SEE WHAT

YOU WANT HERE. CALL US!

NEW! AMIGA AND ATARI ST!
CALLFORLATESTMUSICPRODUCTINFORMAT1ON

APPLE II SERIES List Sale

Passport Interface S149 $119
IIC Interface 299 239
PassportMidi4+(Seq) 129 99
Passport Leadsheeter (Not) 149 109

Yamaha DX Editors.... From 89 95
Casio CZ101 Editors . From 89 95
Textures Sequencer.... 99 8d

Educational Software .. CALL1

MACINTOSH
DeluxeMusicConst Set... 79 49

Mark of ihe Unicorn (Seq) 295 260
Mark of the Unicorn (Not) 495 445

MAC Interfaces From 75 00
MAC Synth Editors From 40.00

IBM MUSIC SOFTWARE .. CALL'

KEYBOARD, SYNTH .ETC.... CALL!
CZSERIES64VOICECART... 45 37

4 TRACK RECORDERS CALD

DRUM MACHINES CALLI
AFARI800/130XE MIDI SYSIiM CALU

FUTURE
MUSIC

START YOUR COMPUTER MUSIC SYSTEM TODAY

$299 casio CZ101$29
PROffSSIONAl SYNTHESIZER SOUND. UPTCM UNIQUE

SOUNDSATONCE. MO. FTOGRAMMASlI.PORTABIi,
EASY TO USE - THE STANDARD -

FREE AC ADAPTER & SHIPPING

BOOKS ON MIDI, MIDI PRODUCTS

• Understanding Midi - 82 Page; 3 95

w/Product Guide

• HewtoUnderstand& Program theDX7 2J95

• Synthesizer Technique

Send cost plus S1 50 postage and handling to

the address below or call toll free to older

FUTURE MUSIC IS THE ONLY MUSIC STORE
DEVOTED TO COMPUTER ENTHUSIASTS &

HOME MUSICIANS.

MASTERCARD AND VISA ACCEPTED

CALL 24 HRS. TOLL FREE!

1-800-FOR-MIDI
FUTURE MUSIC, 1465 Terminal Way. Mall Orders and Correspondence to: Box 1090. Rono, NV 89504 Nevada Call 702-826-MIDI. Cusl. Service 702-3S9-MID I; 9-6 PDT

DISKS 500 • PRINTERS •
commodorc ■

0 LIFETIME WARRANTY

0 TYVEK SLEEVES • LABELS

WRITE PROTECTS « PACKAGED

FACTORY NEW - 1st QUALITY

E0 99 100 M9 1000-

genericSS/DD .60.55.50

BASF DS/DD 1.00.95.90

\ferbatim

SS/DD 1.00 .95 .90

DS/DD 1.50 1.401.30

7AMIGA
GIVES YOU A CBEATIVE-EDCE

NEW

LOWPRICE

CALLI

Microcomputer Services

In Michigan [313] 4&7-OS51

INFD S CUSTOMER SERVICE - (313) BBS 7766

HOURS-MOW - SAT 10 00 A.M. -6:00 P.M.

15D76 Mddlehelt. Livonia. Ml 4B154

Canon [ftjja

COLOR INK JET

$24995
LIMITf DTIME OFFER

GEMINI 10X

$14995

1MCPS

FRICTION El THACTOH \,.

HUPNX-1O

$239'
N.L.Q. • SHEET FEEDER

REAR TRACTOR/FRICTION -

5K BUFFER

SEIKOSHA SP-1000
COMMODORE READY

$17995
NEAR LETTER QUALITY

FRICTION & TRACTOR

100 CPS • l.SK BUFFER

CR-220

$79S
COMMODORE HEADY

FROM EPSON
50CPS-TRACT0R FEED

We Bought

'em All

FAR BELOW

DEALER COST

RETAIL

499.95

REGULAR

DEALER

COST

326.00

100% C-64 Compatible

Built in Hi-Res Green Monitor

Heavy duty power supply and

sturdy case

All units completely refurbished

with full 90 day warranty

$199.95
SPECIAL QUANTITY DISCOUNTS

MC:VISA.'CO f>

r><..iliT Inquiries Invhsd

All pilcnm -li-.f miMici) lor CHh or chsckH acfd 3%

(or MC/VtSA. Shipping: Prinlan 110.00.

Educator 110.00. Disks $4.00 pet 100. (Wait

Coin - .irfri s; DO pst order). Add tt.00 for

C.O.D. Haducad snipping (or large qunnlitisi.

Pflcai and ■ viliability subject 10 changa

Without r.ulu .. ALL MERCHANDISE CARRIES

MANUFACTURERS WARRANTY.

YOU CAN DO A LOT MORE WITH MUSIC THAN YOU'RE DOING NOW! 
- Did you play an instrument In school? FUTURE - No motterwhat your musical background is, these new 

computer music products will bring out your tolents! 

MIQ.\ • SYNTHESIZERS AND DRUM MACHINES MUSIC • COMPUTER SORWARE AND HARDWARE JJ ~~J>.R~ • SEQUENCERS. PROGRAMMERS 
• HOME RECORDING EQUIPMENT 

START YOUR COMPUTIR MUSIC SYStEM TODAY 

USE YOUR COMMODORE 64! NEW! AMIGA AND AlARI ST! $299 CASIO CZ101 ~~ 
$34.95 MUSIC SH OP SOFTWARE CAlL FOR lATe S! MUSIC PIIODUCt INfOllMAnON PQOfESSlCWIl. Sl'NJHl:SlZCR SC>lJIID. LP I04 l.NQJE 
SAVE$ ' ~ WrlTe mu$lc bY oom!!ng and CI~ APPLE II SERIES L1sl Sa,. 9:U'OSA10Na:.MQ,~'.1MJI8.EFClRIA8lf. 

'lQUrjo'(.llick ,H!otbOlonco Play Pos$pOrt Interfaca . , SM9 $11 9 EASY 10 use - rHE STANDARD -
any tempO 01 kOV I'fInl YOU! scOla' He Interface .. m 23. FREE AC ADAPTER So SHIPPING 

$99.95 MUSIC SHOP WITH M IDI Passport Mid i4+ (Seq) 129 99 
So\\IE $50 Even oonor yel! You COO"()VIer con Po5SpOrt Leodsheet€lf (NoI) ". "" 1001($ ON MIDI, MIOI PRODUCTS roN ploy any MIDI synrheSlzer1 PerfecT Yamaha OX Editors . From 8995 

• Und8r110nCMg 11Ik1i. 82 Pages 395 b !hoelIO! . ""lind d.lletenl $O<.I1d$or Cosio CZ101 EdilOfS From 8995 
once! V(;1.) COI"lwrlle ...... In Ih9 koyt:lOCld1 Textures Sequencer .. 99 " 

w/ Product Gl,lide 

$99.95 MIDI INTE RfACE f OR CM Educotk:lnoi Software CALl! 
• HCM'lol..hOe)nlaOO&Prag,amlr.eDXl "" SAVE SXI r?equWOO 10 \M MlDlIOfIwcro ond MOl MACINTOSH • Syn"l(n,zOf locl1nlque 695 

synltlO$llors wllh Commoc!.,o 64/ t2e Deluxe Muslc Coost Set . 7. 4. Sand Cc»1 plus $ \ ,50 posloge orod handling 10 

$89.95 EDITOR/ LIBRARIAN FOR CZ1 01 Mark althe Unicorn ~SeQ~ 295 "" 
lho addlOSI bOlOw or Call 1011 " 00 loader 

SAVE SlO GrOOI 101 moklngVOUrownClsoundsl Mo rk 0 1 the Unicorn Not 4QS 445 
RJTURE MUSIC IS THE ONLY MUSIC STORE 

$64.95 SYHTECH MtDI STUDIO (SEQ) IvtAC Interfaces . From 75.00 
MAC Synlh Editors .. From 40.00 DEVOTED TO COMPUTER ENTHUSIASTS & 

SAVE SI~ Besl bw COSI M 01 SOQ1JoocElf' 
IBM MUSIC SOFTWARE CAlli HOME MUSICIANS. 

i 0-DAY SATISFACTION G UA RANTEED KEYBOARD. SVNn-I. ETC CALLI 

INE HAVE MANY MORE PRODUCTS 
CZ SERlES64 VOCECAAT 45 37 MASTERCAAO AND VISA ACCEPiEO 
4 TRACK RECORDERS CAW CALL 24 HRS. TOLL FREE! AVAILABLE IF YOU DON'T SEE WHAT OOlRv1IvtACHINES CAW 

YOU WANT HERE, CALL USI ATARl800/ 130XEMIDlSVSTEM CAlLI 1·800·FOR·MIDI 
FUTURE MUSIC, 1465 TOImlnaIWC7/. MotlOrdan ond COlf&lj)Ondenee Io:!.o .. 1090. Reno, NV&9so.t. NevodoColl0HI26·MIDI. Cusl. Se!vk:e i'02-359·MI01; 9·6 POT 

DISKS50C 
o LIFETIME WA RRANTY 
o TYVEK SLEEVES · LABELS 
W RITE PROTECTS · PACKAGED 

I FA CTORVNEW - 1. ,aUAlITV I 
roo ·" 10I).1m 1000· 

GENERIC SSiDD .60.55 .50 
BASF DSiDD 1.00.95 .90 

~ Verbatim. 
" .. " , .... 

SSIDD 1.00 .95 .90 

• PRINTERS 

Canon iPtJl·mIDOO@!A\ 
COLOR INK JET 

$24995 
liMITED TIM E OFFER 

.er.J~lw:t:i CR·220 

$7 9 95 ~ 

• (E commodore 64-

EDUCATOR 
We Bought 

'em All 
FAR BELOW 

DEALER COST 

RETA il 
499.95 

REGULAR 
DEALER 

COST 
325.00 ~ 

• 100% C-64 Complltibl. 
• Bull! In HI·R •• Green Monito r 
• Heavy duty pow er supply lind 

s turdy Cllle 
• All units completely refurbished 

with full 90 day warrllnty 

$199.95 



OM
Authorized Liquidator

PUBLIC NOTICE

We are an authorized liquidator of consumer

products that must be quickly add al drastic

price reductions ;O! many reasons, such as:

Discontinued Tines. Laii yeari models.

Dr.lrflnrlof'■, surplus. Cancelled Orders. Bank

ruptcy. Faciory overproduclon. Oul-ol-season

pi'xui; V. Ta Hands of m«- m..n ■.

Wlmtcvr r the reason for Iho liquidation you are

atimed at fine quality at money-saving low

prices! Supplies are Limited. Order now!

COMMODORE COMPATIBLE HARDWARE

Save

On A

Factory

New

Discontinued

Model

SEE

YOUR

GAMES IN

COLOR!

COMREX™ by EPSON®

13" COLOR MONITOR
Liquidation ol a discontinued

model.

Can be used wild your VCR.

Superior color picture quality.

Manual controls lor tint, color,

contrast, horizontal, center and

vertical hold.

Power indicator light, videoand

sound input terminals.

270 line resolution.

40 character (8 x 8) x 24 line

display.

Sizes 14" Hxl3«"Wx15»"D.

Does not include connection

cable. (Contact local stores.)

Compatible with

Commodore 64K'"

and Apple II' Series

Limited Factory Warranty:

2 Years on Parts and Labor;

3 Years on Picture Tube

Mlr.liMHii... 249.00

$149
HemH-1381-7003-809

Shipping, handling: SI 2.00

Liquidation

Price . . .

.-■■■«.:..

FAMOUS U.S. BRAND

DISK DRIVE

Sorry, we are

not permitted to

print tin? famous

brand name.

Bui we can tell

you if you call

us Toll-Free.

Are you still wasting time using

just ONE drive? Buy a SECOND

drive to make quick back-up

copies...and lo use double-drive

software with ease.

• Commodore compatible [C64,

SX64).

• 2K RAM, 16K ROM. Maximum

storage ol 170K lormatted data,

35 tracks.

• Uses 5!A* (loppy diskettes.

• Serial interlace.

These are factory

reconditioned units,

warranted by the

U.S. manufacturer!

Original
Utt Price

Liquidation

Price . . .

. 269.00

$149
Item H-1381-3553-013

Shipping, handling: S8.00

COMMODORE
TRACTOR FEED
Liquidation is due to discontinued

model. Now use continuous paper

AND single sheets in your Commo

dore 803. Quickly snap in this tractor

feed uniL When installed, you can

Still use your friction feed, too!

90-Day Limited Factory Warranty.

Mfr.UstTS39.95 $19
Liquidation Price.

;:.'ni M-13. i-.'.L'U ■.-.'■.,

Shipping, handling: S4.00

Famous Brand LETTER QUALITY PRINTER

• Commodore compatible (C64, SX64, Plus/d,

C15. VIC20).

• Add to your present equipment for office

quality appearance of letters, reports.

• Prints 18 cps. Bi-directional printing.

• Triumph-Adler compatible printwheel.

• Upper/lower case letters, numerals, symbols.

• Spacing. 10,13,15 cpi. or proportional select

able. 48 lines per inch maximum.

• 13" max. paper width (11" printable width)

Original Ust: 395.00

Liquidation Price
Item H-1381-41B4-016 Shipping, handling: $11.50

$188 Factory Reconditioned

With Factory Warranty.

CQ.M.B. Dtrecl Marketing Corp, Item H-1381
ll' ■' - .-.'-In Av. M , MinnonjiQlis, MM 55441-3397

S»nd llama shown p[ ngh) jMiiiin-aoin ri'sulurirs add 6%
sales tax Sorry, no COO. ordure,

D My check or money oruef is t-ndoayd (No dolays p
processing orflc<s paid by cimnh. thnnks 1q TolChh

i - ..■ ;i- LJ . iv"-- L'Vi'i ■ D Arn<Tic-in

Acct. No E.p

PLEASE PHJNT CLEARLY

Address

Cly

Slflle

Sign Heio

SEND ME THE ITEMS I HAVE LISTED BELOW

"■ ''■■-■ Dulalde the 48 contiguous sialet me tub|ec1 to

special ■ ■■■■ ■:• I'l'1 i.i' call Of wrtle to inquire.

i No

CrecM card customer! can ordor by phone,

It hours a day, ■§■■§/-«■"" m*
7 days a week. VK* hiatt

Toll-Fruc: 1-800-328-0609

Pi?!8 Ho ]■- .1)- In ■ :■ i paid by check.

Sale* Qutefde the 48 conikguout itald ar* sub}ecl Id

special conditions. Plcoio oil or wrH* lo inquire.

OM B| Direct Marketing Corp.
Author!7.0H Liquidator

14605 28th Avanua North

Minneapolia, Mlnnsiola 5E44V3397

PUBLIC NOTICE 
W. a~ an ,vlhorl1ed Iq~Of 01 conWmet 
PfQducts lhal must De quickly ooId at d.a.1Ie 
pole. reduction. !Of ""'"1 .uton .. ouch u; 
DI",onlinued lin ... luI yea.' . mod. I •. 
OIl lrIbuIOO" .IUrplu l. Cancelled o,d, .. , Dank ­
ruptcy. FacIOI)' OY<II'prod...:lon. Qu t·oj · ... 1On 
product,. T.l!endl oIl.wanlon... 
Wh" ..... Ih. ' .. IOn lor thl llquldeUon you . r, 
..... ,ed 0/ Rne qUllity . 1 mon. y ...... nglow 
prienl Supplies . .. ~mlled. O<dn no..-I 

COMMODORE COMPATIBLE HARDWARE 

Save 
OnA 

Factory 
New 

Discontinued 
Model 

FAMOUS U.S. BRAND 

COMREX" by EPSON® 

Sorry, we are 
not pcrmlned to 
print Ihe famous 
brand name. 
But wo can tell 
),ou 11 )'ou call 
u. TolI ·Free. 

13" COLOR MONITOR 
• Uquidalion 01 a discontinued 

model. 
• Can be used w ith your VCR 
• Superior color picture quality, 
• Manual controls lor tint, color. 

con trast horizontal, centcr (lnd 
vertical hold. 

• Powerindicator light, video and 
sound input terminals. 

• 270 line resolution. 
• 40 character 18 x 8) x 24 line 

display. 
• Size: 14" H x 13'A" W x 15111" D. 
• Does nOI include connection 

cable. (Contact local stores.) 

COMMODORE 
TRACTOR FEED 
Uquidalion is due 10 dlsconlinued 
model, Now use continuous paper 
AND single sheels in your Commo­
dore 803. Quickly snap in Ihls tractor 
teed unit When installed. you can 
still use your lriction leed. lOO! 

90-Dily Umiled Factory Warranty. 

M".u.t,'39.95 $19 
Uquldation Price .. 

Item H· 1381·7oo4_286 

Compatible with 
Commodore 64K'~ 

and Apple II!> Series 
DISK DRIVE 

Umlted Factory Warranty: 
2 Years on Parts and Labor; 

3 Years on Picture Tube 

Mlr. Us t Price .$249.00 

Item H-13BI -7003·80l1 
Shipping. handling; 51 2.00 

Are you still wasting time using 
just ONE drive? Buy a SECOND 
drive 10 make quick back-up 
copies ... and 10 use double-drive 
software with cnso. 

• Commodore compatible (C64. 
SX64), 

• 2K RAM. 16K ROM. Maximum 
storage 01 170K lormatted data. 
35 tracks. 

• Uses 5V. H 

Iloppy diskettes. 
• Serial interface. 

These are factory 
recondltfoned units. 

warranted by the 
U.S. manufacturer! 

Orillinal 5269 00 u.t Price ... • 

~:d'.&~ $149 
Item H·1381-3SS3-01 3 

Shipping. hllnd'ng: sa.oo 

Famous Brand LETTER QUALITY PRINTER 
• Commodore compatible (C64, SX64. Plus/ 4, 

C I 5, VIC20). 
• Add to your present equipment 101 ol1lco 

quality appearance olleners. reports. 
• Prints 18 cps, BI-dileclional printing. 
• Triumph-Adler compatible prinlwheel. 
• Upper / lower case leners. numerals. symbols. 
• Spacing: 10. 13. 15 cpl. 01 ploportional selec t· 

able. 48 lines par inch maximum. 
• 13" mOll. papar width (11 " printable w idth). 

Ori"",, u.t, '395.00 $188 
___ ~~:!.~n~n!. $.;':.":":_IL UquldotIon Price. . . . . . . __ ~~~~;~~~~=:~~~~ __ ~ Item H·13Bl·4184·016 Shipping. handling: $1 1.50 -----------C.O. M.1l Ok"", Mal~ etlO>gColp. 111m H·138! SEND ME THE ITEMS t HAVE LIST ED BELOW 

14605 28th A ... N.I Minn ... poIl •• MN 55.41 ·33'1 50'-1 out.ld. Ih •• 8 contig""". lla l .. II •• ubl ... t to 
Sond lIom.lhQwn 01 "gh~ IMlnnu Cla ,otid&rlll ."" ~ .P«\" cond~on •. Pl .... Cia Of writ. to Inq"'" 
011'-1 W . Sorry, no C.O,D, Ofd", " 1 

o M~ '1\eC~ '" money ... "'" .. MtIoM<! 11010 _ yl ,n 
P< OC"'lrng Of<!(lnl par<l II'; G'-"- Itur ..... Ie r~.,o,«k.j 

et-ge.D VISA.' 0 Mal\efCafd . 0 ""","rc:a<l E.o",,, .. ' 

kclNo E.or>~ 
f>\.EASE PRINT CLEAR!. Y 

"' 

CI"'~ cat<! Cutt.,....,. can "'do< b)' ptron • . 
24 houn I d. " _~~ 
1 d.y . . .... k. ~~~ 

ToU-Free: 1-800-328--0609 e-:t _c:rr""k lo .. 01<:_1 
. • .. NO _1'0 In Old_I>-'<! trJ c'-il. 

SaIH ~ ..... COftIlQUOIrlllltH ...... bjeel to 
Ij>edaI condlllona. ""aM c .. 01 ...... to Inquire. 



THE ULTIMATE CONTROL INTERFACE

CompatibiewithC64,

C128in64&128modes,

andC128inCP/Mmode

Universally applicable dual 6522 Versatile Inlerface Adapter (VIA)
board. Intelligently control almost any device. Perform automated
leating. Acquire data for laboratory and inslrurrienlalion

applications. Provides fourS-bli fully bidirectional 1(0 ports * eight
handshake lines. Four 16-bit I Im encounters. Full IRQ interrupt

capability. Expandable. Includes extensive documentation and

programs On disk. S169 postpaid USA. Each additional board S149.

SYMBOL MASTER MULTI-PASS

SYMBOLIC DISASSEMBLER

The original and bosl Is now even better with Version 2.0!

Disassembles any 6502/651Ofundoc/65C02/B502 machine code

program into beautiful source. Includes both C64 &C 128 native
mode versions. Learn to program like the experts! Adapt existing

programs to your needs! Outputs source code tiles to disk (ully

compatible with your MAE. PAL CBM. Develop-64, LADS. Merlin or

Panther assembler, ready tor re-assembly and editing. 100%

machine code and extremely fast. 63-page manual. Advanced and

sophisticated fealures far loo numerous to detail here. $49.95

postpaid USA.

PROFESSIONAL UTILITIES & RESOURCES
• C64 Source Code. Most complete available rnconstructed,

extensively commented and cross-referenced assembly language
source code for Basic and Kernal ROMs, all 16K. In book form, 242

pages. S29.95 poslpaid USA.

• PTD-6510Symbolic Debugger forC64. An extremely powerful tool
with capabilities far beyond a machine-language monitor. 100-page

manual. S49.95 postpaid USA.

• MAE&S version 5.0 Fully Droles5ional6502f65C02macro
editor/assembler. 80-page manual. $29.95 postpaid USA.

SCHNEDLER SYSTEMS

1501 N. Ivanhoe, Dept. G8, Arlington, VA 22205
Information/Telephone Orders (703) 237-4796. VISA/ MasterCard

COMPUTED Gazette

Subscriber Services

Please help us serve you better. If you need to contact
us for any of the reasons listed below, write to us at:

COMPUTEI's Gazette

P.O. Box 10957

Des Moines, !A S0340

or call the Toll Free number listed below.

Change of Address. Please allow us 6-8 weeks lo effect

the change; send your current mailing label along with

your new address.

Renewal. Should you wish to renew your Gazette

subscription before we remind you to, send your current

mailing label with payment or charge number or call the

Toll Free number listed below.

New Subscription. A one-year (12-month) U.S. subscrip

tion to COMPUTE!'* Gazelle is $24 (2 years, $45; 3 years,

$65. For subscription rates outside the U.S., see staff

page). Send us your name and address or call the Toll
Free number listed below.

Delivery Problems. If you receive duplicate issues of

COMPUTEI's Gazette, 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

*L?i££ cShiiit cSofburaiE, fine.

Muilc of th« Miltara - S3 95

One lull hour of classical music on disk lor
thaC84 or C128 in64mode. Sown commentary

on iha various composers. Mozart, Handel.

Beethoven & many more!

Music of the Mailer, Volume II - $9.95

Mora classical music from the world's greatest

compossrs. Waltzes, minuets, sonatinas

and other compositions by Chopin. Schubert.

Brahma, Mozart & many more! Includes a

Special study on the Bach lamlly. ForC64or

C128 in 54 mode.

SPECIAL OFFER! Order both volumes a!

Music of the Masters lor only $16.95!

BASICally SIMPLE G4 - $14.95

How to use all CM Basic 3.0 commands and
operators in Basic programs. Everything

explained in clear, concise terms. After you

become an expert programmer, this disk

makes a handy roleronce guide.

BASICaily SIMPLE 128 - $19.95

How to use all C12B Basic 7.0 commands

and operators in Basic programs Instruction
in graphic, sound and music commands

included. Hundreds ol easy to follow examples

provided on this 1E8 mode disk.

TECHNIQUEI - $19.95
Easy, direct irelruction in programming graphics,

animation, sound and music on the C64.

Disk Includes machine language music pro

gram, several tunes and an example game.

Free shipping & handling lor U.S. orders!

Illinois residents add 7% sales tax. Send

check or money order to:

Free Spirit Software. Inc.

5836 S. Mozart

Chicago, Illinois 60629
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CONVERSE WITH

YOUR COMPUTER
AT LAST' A h U. L IMPLEMENTATION or 1ha original ELIZA pro

gram n no* availabfe lo run on your CommodDrD 64'

h ld' lCreated at MIT in 1966, ELIZA haa Cecome ihip world's moil

gram EUZAiaa
Created at MIT in 1966, ELIZA haa Cecome ihip worlds moil
celebra^M ■' intelligencedBmonsiraiionprogram EUZAiaa

non-dlreclive psychotherapist who analyses each alaiement as

you type II In and ih&n responds wMfl tier own comrneni 0'
quflHion-andhef rama rfcg a re onen smilingly appropriate1

Dmtgnad to run on a large malnfrjmg. EUZA nu never beiore

bffln available lo personal compjiBi1 usara n>copi in greatly

1 tr I pped do * n voi tiori a lachl ng lfi e to pnm iciiion whicft^adBihe

anginal prtftrim to fascinating

No*, out now Commodore 6J vers^cn posiassmg Ine FULL pc-rer

a*d 'ing* o' expression of me ordinal i bung: ottered at trie

introductory price of only $2$ Ana if you wmito tma out how the
dofl* d (0' iMch her to do more} we *kll include me oompieie
SOURCE h Moo ■■ ■■' ■' - It S20 aodiiionil

Ofdnr your copy of EUZA today and you'll never ageln wonder bow

id reiporid wrien you hear someone $&i. "Okay, let's see whai tni$

computer o' yours can actually do1"

BFADWHATTHEEXPEHTSSAYABOUTOUflVEBQIONOFFLIZA:

"Much mare trial a mere gams...You'll be Impromd with

ELIZA... A convincing demonstration ol Artlflclll InioIHgence '"
-PC MAQAZINE

"Deitgritf'jlor.i.erifliiimflfll...An Ideal medium for »no*infloff your
ftytltm" -MICROCOMPUTING MAQWNE

"ELIZA u an mounding piacEoMoTiHire A fascnaung program

to uh ami ttudy" -BAROH S ttlCPQCOUPVTEH REPORTS

"ELFZA it a great nay to inlroOuct your (nendalo compuieri .A

vwylunny pity same' -PEUF A VCWLUAUS

"EUZA is an eiceoUonal program, cne thili 'un lo um. ihowrs olf

your mitthipc an a nas great hi aioncai miereti"
—POPULAR CQUPOTtHQ MAGAZINE

■Thi» »eraion of ELIZA is She ten *e have aeon. As e party game. H

iiunmatchtd." —HOME APPLICATIONS FOP TH€ CH4

ELIZA 19 AVWUBLEINTHF FOLLOW ING FORMATS:

(House specify Disk or GaiioHo,

1. Proiedad Version W5
|PfoiectadiVfl<si on canoe run but not lined ormodlfleoi)

2 Un-prolBCToJC&mmodofe6*BASJCSouri:eVoriion S*5

(Source Version can ba hated and mod ified at well as run)

Botn versions include a si■ page user manual

Please add &2 00 shipping ard handling 10 HI orders

■California resitfenis please add: 6M^* sales lax)

ARTIFICIAL INTELLIGENCE RESEARCH GROUP
K2i North La JoiiaAtenud.DflBf G

Los Angeles. C * 90046
23)6$&7364 (213)0^^214)

UC. VISA and epted

DISCOVER THE HIDDEN

l'OWKH OF YOUR COMPUTEH

Mimiltir nn<l i hmh nl \onr lumii nr lni«ini ■-

71 m [cinf*nnurcr iLfihl.

r*m« - pi

* TUc j>* 4 u^hi*"Pi(crt laboratory dflln nyuLiHt^n WftUm,

* Ult tor rduLilkinal purpnnCv

1'ihmiI'" II nirmory md|iprcl |nnh

* Alln.» KBBfl ft' each putt *U <mc tlalcmcul In RAS|C.

• 4 Ittil hiilTiFiil nnrpui f-'"ii 137 vrurjlc oulpul lirttV

» 4 M-hil tSfHilpncr*(J?icp*raH:inpurliDni.

• A | [ | ,-■, [Hl^iKld irlirfiiOtm 1 ■

• I chaniHl AfD pTus-Ln rtflTfUor. n»dul* wilh 100 mi;rD

wfondlBmnUnallmi1 JB.

■ t rhannil Am pluj-in cpnvtrilon n»dul« wMh 100 wlcrn-

•KDndMmpllngllmt: UO.

The UUttU* i* « irrv jmiwrfnt tim\ rrrmlit*

iniirfttir. ihr nui Irt thr prir* /not JOU'

ONLY'129!

Sptd ly C-W. VIC-M«Apph 7>t3*

THE ULTIMATE CONTROL INTERFACE 

Compatible with C64, 
C128 in 64 & 128 modes, 
and C128 in CP/M mode 

COMPUTE!'s Gazette 
Subscriber Services 
Please help us serve you beUer. If you need to contact 
us for any of the reasons listed belo'.'v, write to us al: 

Universally applicable dual 6522 Versatile Inl OfIllce Adapler (VIA.) 
board. Inteillgenlly control almost any device. PetIOfrn automated 
testing. Acquire dall" lOt 18IlOIalory and ins!lumenlollon 
applications. ProvIdes loul &-blt fully bidi.eclionalllO ports & eight 
hand$hake lines. FOUl 1S-bllllme,lcounters. Full IRO Interrupt 
capability. Expandable. lrocludes e~leosive documenlallon ilnd 
programs on disk. $169 postpaid USA. Each additional boafd S 149. 

COMPUTEr's GazeHe 
P.O. Box 10957 
Des Moines, IA 50340 

or call the Toll Free number listed below. 

SYMBOL MASTER MULTI-PASS 
SYMBOLIC DISASSEMBLER 

Change of Address. Please allow us 6-8 wee"ks to effect 
Ihe change; send your current mailing label along with 
your new address. 

Tho Oflginal and bosl ls now even better with VCfslon 2.01 
Disassembles ilny 6502'651()iundocl65C02J8502 machlno code 
program In to beaulilul source. Includes bolh C64 & CI28 nallve 
mode versions. Loarn 10 p'ooram 1111& the exp&rls! Adapt OJlsling 
programs to your needs! OutPUIS source code mes to disk lully 
compal ib'ewi lh you. MAE. PAL CBM, DeveIop-64 LADS Merl in or 
Panlher assembler. U!ady lor re-assembly and edlllrlg . l(itW. 
machine code and e~trefT\flly last 6J..page manual. Ad'laflCed arid 
sophistica ted leaMos l ar too rlumefOUS to dotal! hell!. $49.95 
postpaid USA 

Renewal. Should you wish to renew your Gaze tte 
subscriplion before we remind you 10, send your current 
mailing label wilh payment or charge number Of call the 
Toll Free number listed belQ\v. 

PROFESSIONAL UTILITIES & RESOURCES 

New Subscriptio n. A one-year (12-monlh) U.S. subscrip' 
tion to COMPLfTE"s GlZelte is $24 (2 years, $45; 3 years, 
$65. For 5ubscriplion rates outside the U.S., see staff 
page). Send us your name and address or call the Toll 
Free number listed below. 

• C64 saurceCcxlo. MO$t complete available rCCOtlstrllCtOO. 
extenslYOly commen ted arid croSSofelenl1lCed assembly language 
_rcecode lOt BasI<: and Kemal ROMS. all 16K. In book form. 242 
pages. 529.95 postpaId USA. 

• PT().{;510 Symbol ic Debugger fOf C64. An e~t r&mely powerful tool 
wllh capabilitfes lar beYond a machlrle-larlguagemotllfor. l00.page 
manual. S49.95 postpaId USA. 

Delivery Proble ms, If you receive duplicate issues of 
COMPUTE!'5 Gazelle, if you experience lale delivery, or 
if you have problems wilh your subscription, please call 
the Toll Free number listed belQ\v. 

• MAE64 version 5.0. Fully prolesslonal6502/65C02 macro 
editor/assembler. 8Q.page manual. 529.95 postpaid USA. 

COMPUTEr's Gazette 
1·800·247·5470 

SCHNEOlER SYSTEMS In IA 1·800·532·1272 
1501 N.lYanhoe, Dept. Ga, Arlington, VA 22205 

Inlonnation/Telophone Orders (703) 237·4796. VlSA/Master{;ard 

9'tu .:Epi.'tit .:Eoftwau., flnc. 
Mu.le 01 Ihe 104 .. " " - 59.g5 
One lull hour 01 danlcal mUll<: on disk lor 
Ine Cfj.( Of CI28ln64 mode. Screen OOI'I'I"I1lJ'1ta1y 
on l he various compose",. MOlan. Handel. 
Beethoven & many moral 

Mu.le 01 Ihe Miller, Volume II - $9.95 
More classical music lrom theworld'sgreatest 
composers. Waltzes. minuets, sonatinas 
and other compos~lon. byChopln. SChuben. 
Brahms, Mozart & many morel Includes a 
lpeclalltudyon the Bach Ilmlly. For C64 0r 
C128 In 64 mode. 
SPECIAL OFFERI Order both volumes 01 
Mu.1c ollhe Masters l or only 516.9SI 

8ASICeily SIMPLE 64 - 514.95 
How to use all C64 Basic 2.0 eommands and 
oPerator. In BMit program.. Everything 
explaln(l(! in clear. conclll8 lorm • . Aller you 
bOCOme an e_pert programmer, thi s diSk 
makes a handy relerence guldo. 

BASICally StMPLE 12. - $ 19.95 
How 10 use III e l 28 O"lc T.O commandS 
and o peratOf1 in Bask: programs. Ir"l ruction 
In graphic, sound and music comm!lnds 
included. Hundreds 01 easy 10 loIowexamples 
provided on this 128 mode disk. 

TECHNIQUEI - S19.95 
EAsy. dln!c1lnstrvcticn In pn;>grll'l1mlnggraphics. 
animation. sound arid mUSiC on the C64. 
Ollk Inc ludes machine language music pro­
IIram. several l unes and an e~lmple game. 

Free .hlpping & handling lor U .S. ordersl 
Illinois residents add 1'111 Illes Ialt. Send 
check or money order 10: 

Free Spirit SOltwlra. l flC. 
5836 S. Mozan 
Chlca90. IIUno11 60629 
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CONVERSE WITH 
YOUR COMPUTER 

AT LJ,111. fULl. .1I' I.(.II(IfIAIlON iii.". origIN! ELOV. "",. 
1I'_lonow ...... IIfe ....... on,..,re-.ooo. ... j 
CttoIOod ., " 11 .. ,* ELIZA .... __ .". .. cwI<I". _ r c_ . ...,_loleltipnc.oo_ •• WonIllO\lr .... ELlZAIl. 
_·4~K"" I>Orc_I!>Io1""" OftIIyrH .. Cft._ I. 
,.,. Iy ... II r. llI<l "' .. r •• _ ... i., htr ow. __ •• , .. 
........... -ancI . Of _ .... _ .",..~otr .POOOlllr • .-I 
Otoio_" ru ..... koJg. ",.Enrr, .... ELIlA f'Io, _or ""foo, 
-.. .. .,r.llfl 10 ... roonor .o",pu'-' ..... "C'P' 10 g' • • ", 
.ltlp!>H ao_" ... oIott.locking ",. ."""I.aco_ .. 1>0: • ...., • .". 
.. ;;Il10' 1110\1"" 101.1C"'~"II 
Hoa . ......... eorr.rr-... _ ..... ___ .""" ... ,ULI. po . .. 
_,ango 011."'_"'''''' ....... ~ -._ .... ,.". 
_"",(Iri<:.IIi...,..,$H __ .,.,. ............. 0lIl"". "'" 
__ 10< ..... _1000_ .. ... _""' ........ 
SOURC('RoGIlAIl ICr...,.., I:!O_ o.o.r _ covrof ELIZA ...,., _,.,.. ........ _ .. _ ""_ .. ,._._,.,.. ... r_ .. '.-OU'.IoI"._.".,1'IIo 
.... 1I<fII' iii yoo.>I" CAn KIUOIIyclO!" 

RUD WHAT lH( UPfRlS I AY ASOUI OUII VlRIlON Of WU: 
.. ...... "'.,. I •••• "'. '. O.", • • "Vo.·" D. I .. p' ..... .. ". 
[ ULO. ., ,. c ... I.,I.g ....... 11'.Il00 or AltI"'~ I I.'.flfg •• <o.-

-PC IIA IJAlJH! 
-o.rlg"~" .. r"",IM,.n. . At> .,..1_"", 10/ Of>Oooir\G WI ,.,.r .,.-.- _ .. ~rj/lo .... flAl<H[ 

;:~.~':::~~'i:,'W~~r ... 
-(LIZA It. groat ..., 10 .... "" .... _1rhonotI1O __ • 
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"'tLIZAIo .... ~_" .......... r . ""' ................ 011 _ .......... _ .... "..,_IrIoo<ftt" 
_ .-VLUI CO/III'tI'WCI .... GAliHf 

" TN .... _ 01 ELIZA~ ."._, • • ", .. HIlI.'" '1>a'II' go .... " 
1'0"",.1< .... - _ HOMr AmlCAlIONS'OR IHl C· .. 

urlA ".VAr ...... Ll rN l H( 'OUOWIIIO 'OR!ojAlI: 
(Pl . . ....... 1" 0" , .. C .... III) 

I ~'O'KIOod v"oIott . .. . .... ... . .. .. . .. . .. . .. . .. . ... .. U , 
(P,orocr.l vorolott CAn'" "'" .... /IOI~.IH .. """"'*'1 

t \II>._e-.ooo. ... 6A5IC_ .. V..- .•.• . 5O, (So\orc. V ___ ... ___ .. .... .. "-""I --_._ .... _ .... ........... __ s:zm~_~ .... _ 
~ __ .. _.l'> ..... ~ 

ARTI FICIAL IHTELUGEHCE RESEARCH GROUP 
I2I_uJolO-'DooI.O 

,IIIII!I!III. lOoMg-'c.o._ II 
..... (t '3~ 6!.11 . 1 '" (tll~.,.. .n .. 
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LEROY'S CHEATSHEET
KEYBOARD OVERLAYS

s

COMMODORE 64
CUT-OUT-YOURSELF ON DOTTED LINES

COMMODORE 128

DIE-CUT

D BASIC 7.0

D BLANKS UflL&J.j)

D DISK 1571

O EASY SCRIPT

D FLEET SYSTEM2i3

a FOR THE BEGINNER

a MULT I PLAN

□ PAPER CLIP 128

DSUPERBASE 128

D WORDPRO 12a

FflEE Keyboard Extender With C-128 Order

• SAVES TIME - ENDS FRUSTRATION

• GET TO KNOW YOUR SOFTWARE BETTER

• FITS OVER KEYBOARD

• COMMANDS AT YOUR FINGERTIPS

• LEARN NEW SOFTWARE FASTER, EASIER

• STURDY PLASTIC LAMINATE

• UNBEATABLE PRICEI1

D BASIC

D BLANKS fie I of 3}

□ CMC RESULT ADVANCED

□ CflLC RESULT EASY

□ CDKAL

□ CONSULTANT

D DISK 1541

D DOODLE

□ EASrCALC

O EASY SCRIPT

D FLEET SYSTEM !

O FLIGHT SIMULATOR II

□ LOGO sheet 1

D LOGOshMI?

□ MANAGER

O OMNIWRITER

□ PAPERCLIP

D PILOT

O PRACTICALCII

□ PflACTICALC 64

□ FDD THE BEGINNER

□ HE5M0N64

□ HES WRITER

O MULT1PLAN

a SCRIPT 64

□ SIMONS'BASIC

a SKY TRAVEL

n SMART 64 TERMINAL

a SPEEDSCfflPT

O SPRITES ONLY

SUPERBASE 64

TERM 64

D VIQTEX

O VIP TERMINAL

□ VIZASTAR

□ WRITE NDWI/64

□ B01/B03 PRINTER

1526/002 PRINTER

□ EPSON RK/FX BO

□ GEMINI 10% 1SX

□ 0XIDATA9M3

□

SOFTWARE !!!

NOW buy your SOFTWARE from LEROY at 2 0% OFFIIst price
(hundreds af titles available)

SPECIAL OFFER

Buy any software package (minimum S25.O0 order) and gel

a FREE LEHOY'S CHEATSHEET of your cdoice!

EfffX.

LEHOY'S CHEATSHEETS'are durable plastic laminated keyboard overlays designed for use
wiin popular soltware, hardware, and languages for the CommoOors 64 and 129

When laid on your keyboard, LEHOY'S CHEATSHEETS Wround Ihe kays with essential
Information, placing ypur most valuable computing lool at your fingertips.

We take time to learn and use each program before designing a Cheatsheet. For quick

reference, commands are grouped according 10 function The actual keystrokes are in

boldtypeand variables are shown in italics. ALL the COMMANDS are included, and many

extra shortcuts are added.

Now you can use your software faster, more easily and more effectively.

With LERDY'S CHEATSHEETS'you'll never have to hunt for a program command again.

THE PROBLEM SOLVER

EQUIPMENT STAND
By LEROY

sS

SPECIALLY DESIQNED FOR COMMODORE COMPUTERS

VINYL COATED - 1/4" DIAMETER

WELDED STEEL CONSTRUCTION

18' WIDE 4' HIQH IT DEEP

PUTS YOUR CHT AT EYE LEVEL

ORGANIZE YOUR SYSTEM

KEEPS EQUIPMENT COOLER

PERFECT FOR PRINTERS

□ EQUIPMENT STAND

SHIPPING

AHD TEAMS:

£Ei

II 00 ihipping per order USA Can.

S3 00 lor foraign order*

STANDS S3 CO ahlpptrtg fACH da st.ilffs

55 00 Canada. Hawaii. Alaak»

US. liindi NOCOD.

CHEATSHEET PRODUCTS INC
P.O. Box 1 11368

PITTSBURGH. Pa. 15238

(412) 781-1551

SUBTOTAL SHIPPING

6% TAX j>a. irsioiNTS .

TOTAL OF ORDER.

.EXPIRES-

NAME-

ADDRESS-

CITY. .STATE. .ZIP.

t;J 
LEROY'S CHEATSHEET® 

KEYBOARD o VERLA YS 

• • 

COMMODORE 128 
DIE- CUT 

o BASIC 7.0 

a BLANKS I .... '';'''::.!, •• ) 
o DISK 1571 

o EASY SCRIPT 

o FLEET SYSTEM 2 .3 

o FOR THE BEGINNER 

a MULTIPLAN 

o PAPER CLIP 128 

o SUPERBASE 128 

o WQROPAD 128 

FREE Keyboa r d E~t . nd.r Wllh C- 128 O r der 

V' SAVES TIME _ END S FRUSTRATION 

tI' GET TO KNOW YOUR SOFT WARE BETTER 

V FITS OVER KEYB OARD 

V COMMANDS AT YOU R FINQERTIPS 

!/ LEARN NEW SOFTWARE F AS TER , 6ASJER 

V STURDY PLASTIC LAMINATE 

!/ UN8E ATABLE PRIce II 

SOFTWII/u !I! 
NOW buy your SOFTWARE " om LE ROY al 2 0 "" OFFlisl 

(hundreds ollitles ava ilable) 

SPEC/IIi Off£{( 

Buy any $o!1ware packa~e (minimum SZS.OO crder) and gel 

a FREE UAOrs CHEATSHEET ~ol your cho let! 

COMMODORE 64 
CUT-OUT-YOURSELF ON DOTTED LINES 

0 IUIC o IUIIAG [~ o SII1_' &llERIIIIIAl 
0 I Lun Inl II 31 o OIlN IWAlIE. o SPH DSCRIPT 
o CALC IESUlt AOUNCIO o ' ArlRtU' 0 UAITESOUl 
o CALC RE SUlt [AS, C "LOT 0 IUPERRASE 54 
o CaUL c '/tIcriCAlC II 0 I[AII64 
o COnULTANT o PRAtTICALC 54 o V1DTU 
0 DIU 15011 o FOR THE B[QI NN [R o VIP TERMIHAL 
0 aOODLl 0 HES MON 54 o V11UTAA 
o un CAlC 0 H[S WAITER 0 WRITE 1I0Wl / 54 
0 EAU stAIPf 0 MULTIPLAN 0 8011100 PRI NTER 
0 fLElTIUlE ll t o stRIPf 54 0 l528fl102 PRINTER 
0 FUGHT SI MULATOR II o SIMON S" USiC o E'SO N Riff! 80 
0 lOGO I~ttt 1 o SKl TRAVEL 0 GUII. ,10l151 
o LOGO lbut! 0 OIiUTA 112193 

UROrs eHEA TSHEETS~,e dUI~ble pl~stic l~min~led keybo~rc! ov.rliYS c!esigned 101 use 
wl.h po~ular S0l1wil8. hardware, and languages 101 .he Ctll .. odor. &4 and 118. 
When laid on yOU! keyboald, LERDn CHEATSHEEU\ufloulld .he keys with essential 

Inlormallon. placing your most valuable computing ' 001 at yourllngertlps. 

We lake tlme.o learn and use each program beiore designing a Chealsheet. For Quick 
relerence. commanc!s are grouped according 10 lunctlon The actual keyS'rokes are in 
bold 1ype anc! variables are shown In italICs. ALL the COMMANDS are Included. ~nd many 
e~ t ra shorlCU1S are added. 

Now you can use your sollwale lasler, more easily and more e tlecli~ely . 
With UROY'S CMUTSHEETS-you'li ne~er han 10 hun1 lor a program command again. 

THE PROBLEM SOL VER 

EQUIPMENT STAND 
By LEROY 

speCIA LL Y DE SIGNED FOR COMMODORE COMP UT ERS 

VINYL COATED - 1 / "'· DIAMETER 
WELDED STEEL CONSTRUCTION 

18· WIDe: "'. HIGH ". DEEP 
PUTS YOUR C RT A T E YE LEVEL 

ORGANIZE YOUR SYSTEM 

KEePS eQUIPMENT COOLER 

PERFE C T FOR PRINTERS 

o EOU IPMENT STAN O 

utI'"U 1I 03 .I'><poino ..... ...... , u a , CaMel. SUBlOTAI. _ ___ _ SHIPPING ____ _ 
AlIa flU., » .00 I ... I ...... _n co ... 

IU_OI " .00 •• upplllg EACH 0$ ... , •• S" TAX .... " .. , ... ~, I ___ _ _ 
U OD Cane,,",. Ho ... W . ...... ... 

u.s II ..... NO C,O O. 

Me/VISA + EXPIRES 

=======================~'O~'~'~'=O~'~O~"O~'~"~~~~~ CHEATSHEET PRODUC TS INC NAME 

~, I~ ~I ADDRESS 
, , - - --------

P. O. BOI< 111368 
PITTSBURGH, PII. r6238 

(412) 181·Ui6, 



Commodore Compatible

and only. ..$13900

FSD-1 51/4"Disk Drive

Directly replaces the Commodore 1541 disk drive.

The FSD-1 Disk Drive is a versatile and efficient disk drive built tor the Com

modore series ol personal compulers. This disk drive is fully compatible
wilh Ihe Commodore 64 compuler and directly replaces Ihe Commodore

1541 Disk Drive, giving much better performance in terms of data loading

and wriling speed and memory buffer size.

Special Features To Order call toll free
• Full 6 month warranty—yaur a&sur- 1-800-356-5178

. Him t™qc™arUC|ran-to lil m ihose £t*j MasterCard are^lcome. Allow
smaller DU.COS SaOOsh.pp.ng and handling. Or mail you-

. Vonled m«tid i*uM»-«> run cool and <"d0' *"" <*«* w mone» ""^ »■
ollicienE Always

• DualscnnlpOflwIthcnnlningopliorifoi

expandability

• 5V«" industry standard formal

• Positivo lover lock-to eliminate Ihs Emerald Component Iniornailonal

"pop our problem J4I Willamette Slreel

• BuiH especially To' C-64 users Eugene, OR 9T401

Remember, no sales lax in Oregon. Tel. 603-683-1154

for the Commodore 128

DON'T GIVE UP YET!

ana
virtually alt 64/128

Software with—

—NEW 1571 Clon«*
Months of R8.D have gone into the

GCR CLONF MACHINE7" for 1571.

Now you have the ability lo

reproduce GCR signals lo back up

virtually all software for the

64/128 including CPM (double

sided too!). Included are:

u Full Density Utility 21 GCR Copy

ii Directory Utilities m Auto Boot

laker <&4fci26 Modes) u Expansion

module section (for future updates).

ALL THIS for only J49.95

PRINTER INTERFACE

The MW-350 interface lias

revised Lo fully support the 128

including complete CPM emulation

total graphics, correct aspect

ratios, print buffer,

compatability

MIDI APPLICATIONS

Synthesisers, Interfaces, Music

Disks, Sequencer Software, flc

CALL-201-838-9027

or write us at

DISTRIBUTING. INC
J342B Rouli 23 Bufltt. H J 0T4US

LBTTB EIPHER.
lilT llffc "1ST UllltS l>\ *M I Ol ttH\ ^^

STOCK BROKER

pUIDlQ OOOtJ Q-J<L.lT' >OMiTrI iU» "*0

iNvriim <i t-i. m*iiT 'meet Ahocot|i>ii>r«a

L_. ^ tL*-!^>

111 WC<« Dlt"

ACOBN l)K INDIANA, INC.

3721 0»O STREET
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of R~D have gone Into lhe 

MACHINE'" for 15 71 . 
have the abllily to 

I ~~,~;"'~~~;" OCR signals 10 back up IlII!t. ~ .. h all sortware for lhe 
I (PM (double 
. Included are : 

I Oensity Utility 11 GCR Ccpy 
I"DI,·,,"'" Utilities 4. AulD Bool 



Classified

SOFTWARE

FREE SOFTWARE for C64. C128, IBM, fc CPM

send SASE for info (specify computer) lo;

PUBLIC DOMAIN USERS' GROUP,
PO Bo< 1442-A2. Orange Park, FL 32067

COMMODORE: TRY BEFORE YOU BUY. Top 25

best-selling games, utilities, new releases. Visa,

MasterCard. Free brochure. Rent-A-Disk. 908 9th

Ave., Huntington. VVV 25701 (304) 522-1665

FREE MEMBERSHIP IN SOFTWARE CLUB.

Top British C64 program?. Catalog and reviews

(no strings]. ARROW EXPRESS, Box 205-G8,

Rov,|jnd, I1C VOC 1Y0

Play INSANE WE TRUST! The West Coast

favorite lor (lie C-64 on disk. Tricky

quiz-type gamfe. Only $6 lo: Tom Balvin,

2555 Altura Ave., Montrose, CA 91030

BASEBALL PLAYERS/COACHES. Display, save,

print your team's roster & complete statistics (up

io 20 players/team). C64 it 128. Disk $19.95

(mbg). Scoreboard Software, Depi. C5, POU

31566, Phoeniy AZ 85046. (602) 992-4072

VEGAS-Casino Games for the C64.

Includes: Blackjack, Slots, Poker, Keno,

Baccarat, Chuck-a-luck. All fur only

S14.95. TAR Value Software, PO Box 1818,

Vicksburg, MS 39180

ATTENTION COMMODORE GRAPHIC BBS

USERS! Get the ultimate graphic message maker!

GRAPHIC MAGIC V3.0! On-screen menus! Easy

editing! Printouts! FREE ColorDisk sample! Only

S9.9S! PACIFIC DISTRIBUTING, 801 B. Harrison

St., Seattle, WA 98102

ELECTROCALC can do your electronics

calculations: Resonance, crossover, etc. C64 or

128 (specify)—SI 9.95 postpaid. NOVASOKT, Rt

1, Box 107B, Kinston, NC 28501

Play HEARTS on C64 against 3 computer-card

experts. Several MBit variations, Send S19.95 to

Barry Miller, 258 Toftrees Ave. "216,

State College, PA 16803

PRO FOOTBALL FANS. WEEKLY PREDICTIONS

with your C64. Team stats analyzed to pick

winner. With or without poini spread.

Cumulative stats Menu driven. Disk $21.95.

Kclktis, 433 Viola, Hubbard, OH 44425

LOWEST PRICES IN AMERICA, for C64 loft-

ware. Send S2 for sample disk of over 30

programs and catalog of 8000+ programs.

FRUCALWARE. 23 E. Cteen, W. Hazelton, PA

18201

DIRECT SALES DISTRIBUTOR'S HELPER - CB4

Does inventory, order forms, reports and more.

S59.95. Send SASE for free demo kit. RD3 Box

413, Kunkletown, FA 1S058

MUST games for C64/128 owners! !js Vegas,

Monopoly 64/128, Songs & Sounds, Brain

Game. @ S9.95, all four $35.95 ch/m.o. to: DCS,

2254 Pacifica, L. Beach, CA 90806 (213)5950899

BRIDGES RAIN: Full-fealurad, user-friendly

contract bridge for C-64, S30 IT or D) or $1 for

Info to: George H. Bodner, PhO, 1134 Harvard

Circle, Pittsburgh, PA 15212

SAVE S ON INTEREST/MORTGAGES/A1.1.

LOANS, "PREPAYMENT" gives hard facts to

show ways to cut S from any loan at any given

time. Plus utilities. S19.95 + S2 p/h. C64 disk.

Wll.CAR INC., P.O. Dox 8111, Phx, AZ 85066

PRINTSHOP™ OWNERS

Four new C-64 Graphics Collection disks

Scenes, Symbols, Animals, Holidays

60 graphics per disk—Each disk S9.95

Write to VtSION-Soft, 320 N. Monterey,

Farmington. NM 87401 for more information.

BASEBALL TRIVIA QUESTIONS for C64/128,

300 questions from past and present. Disk S16.95

CH/MO :o Triple Play Software, P.O. Dox 493,

Fairfax, VA 22030

LAS VEOAS/ATLANTIC CITY CASINO ACTIONI

20 superior games. Blackjack, 21, Craps,

Pokct, Slots. C64/128. $12.95: M. ADAMS,

6547 N. Acad, #446-Al, C, Spgfi, CO 80907

HARDWARE

NEW FOR C-64 - SPEECH SYNTH IISIZF.H'

has third generation voice chip, male, female

voices, sings. Kits/Finished Units! SASE lo

S], Box 11205, Clearwater, FL 33516

ATTENTION COMMODORE B4 MODEM

OWNERS: Convert any Commodore 64 modem

to R5-232 format! Easy to build Interface allows

you to use your modem with IBM, Arnica, 520

ST, or any computer with an RS-232 port. Send

$10,00 for complete plans to: l.EE CONSULTING,

14810 NE 1 St. #D, BfillflvUB, WA 98007

PHOTO AND $5 GETS C64-GENERATED

"Master" for personalized Stationery that will

knock your socks off! No "canned" graphics...

It's ALL YOU! SASE and $1 for budget ' DIY

info. Nothing else like it! "l.ET-R-HED",

Adjuntas, PR 00601-0971-Z. Best head width 3".

COMPUTERS Gazette Classified is a low-cost way to tell over 275,000

microcomputer owners about your product or service.

Hatos: 125 per line, minimum at four lines. Anv or all ai the first [jnu wrt in c.imial [etten at nu charge. Add 115
DOT line for boldface words, i>r S5tt (or ltl>' vntlrv Ad Ml In In^IlIc*1 (any number <i( lines ) Inquire .lbtiuE dlcptiy
rai'

Tormrmi; PrepAyment !■ R-qulrcJ. Chtckj monsy order*
Check) payable to COMPUTB1 PublldtlOrK.

Amcrlnjn ss, Via, or I* accepted
py

Form: Ads jre subjccl ro publisher'y Bpprovll ami must bfl ritricr tyyvii or legibly printtij. Dm1 line cqua!i 40
U'ttors ind [.patx-i between worJfi. nNM undnllut; words lo be ser in boldface

General Information: Advertisers using pcM L>Ii!re box numrn-rs in their ad^ must supply pcTmjhi'nl address and

telephone numbers. Orders will no! be jcknowli-d^'d. Ad will appear in next availabfe issue aJier n'tcipt.

Cloting: 10th "i the third month preceding cmvit date [eg., June issue closes March ]0th}. Send order and

mnlttliK* to' Hatri' Blair. Classilicd Minua, COMPUTE1^ Caicl-,e, P.O. 3oi 5406, Greensboro. \C 17401. To
I'lacc an id bv phune, call Ham' Blair Jt (919) Z7S-9flO9.

Notice: COMPOTE1 Publications ejnuol he [nponilHc for oikxs or claims of advertisers, bul will attempt li>
out mKteadLn^ or i|u«ti«nab^ copy.

REPAIRS!

See our full-page ad in this issue!

TRIAD COMPUTERS

1-800-624-6794 or 919-299-0391

MISCELLANEOUS

OIAL-YOUR-MATCH COMM0D0RE-128 BBS

SYSTEM. Easily define SO questlona/3

matchmaking modes/BBS maintains itself

AUTOMATICALLY. Full COMMODORE-128

MODE usage/Any number or type of disk

drives or hard disk/Use 300 or 1200 baud/40 or

B0 column mode/1B70'1660-16SO-Hayes

modem/20 Info files, 20 public message

boards/Remotely access all SYSOP

commands/Have more than one SYSOP/User

levels allow restriction so a subscription BBS Is

passible/Tent editor butlt-ln/Accurate time a

date/Chat with, dump, or browse caller easily

Built-in terminal mode with download I/Call a

BBS & download lext/SplIt-Screen viewing or

caller's questionnaire/Exchange messages

automatically between remote BBSs using

DYM-NET/DYM-NET forwarding avoids toll

calls/Advanced Technology makes oltie BBSs

obso! ate I/Popularity guaranleedl/Make

hundreds of exciting new frlendsl/Written In

BASIC end UNPROTECTEDI/Please ORDER BY

MODEM 1-818-S40-806E (300 BAUD) or write

DYM 12B, P.O. BOX 6055, BURBANK, CA 91510

Personal Computer Owners CAN EARN

$1000 to S5000 monthly, selling simple services

performed by Iheir computer. Work at home - in

spare lime. Get free list (if 100 beat services to

offer. Wnlc: C.I.L.D.I., r.O, Bin 60369, San

Diego. CA 92106-H369

PRINTER RIBBONS •Commodore 801/803-

S8.75. 'Com 1525/1526. Legend 8G0/B8B,

Banana, Spirit 80-57.95 'Epson MX/FX/RX 80-

55.25 'Gemini 10/15, Okidaw 82.83.92-S2.95
Min. Order S10. Add $2 S&H Pet Order.

BOOK KEEPER5, 9-14-IOth, Sidney, NE 69162

COOLING FANS for C64/128 Disk Drives

Only 539.95 or S59.95 w/surge protection

{See ad, June CAZKTTE, p. 120) 414-277-9120.

Ale. Products 522 W. Hersen, Mllw., Wl 53217

BBS CONSTRUCTION KIT - CnMte your own

customized BBS! $51.50. For more info call

or write: Powersyslems, P.O. Bos 822,

Coventry. Rl 02816 ' BBS 401-S22"16fJ5

REPAIR: C64 (Including p/')-S45. 1541

(including ck-an, lul<c. align) 550. BUY/5ELLi

Commodore parts or ivhuk' units. CONTACT:

Dave Taylor (915) 683-839S or Jerry Dees (915)

561-8-183. 5106 DavmbW Si.. Midland, TX

79705 (parts and tabor n-.irranted 30 days]

USE BOTH SIDES OF DISK WITHOUT CUTTING

notches, ideal write protection, Easy no solder

kit. 5end $7.95 I- .50 p/h lo: TDE, Bo« 1482,

Windsor, CA ')54l(2-14B2

"THE ULTIMATE 6-1 DISK MENU"

Autolo,.d/run Bnsic-ML jirgi. INSTANTLY

reslore menu - even during another prog.

Remarked Basic & ML on disk w/docs. Send 512

to: Colony SW, FOB 4712, Hunlsville, AL 35815
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Classified 

SOFTWARE 

FREE SOFTWARE for (64, (128, IBM, &. CPM 
send SASE lor info (specify compule.) 10: 
PUBLlC DOMA IN US ERS GROU P, 
PO Box 1442·"2, Orang~ PMk. Fl 32067 

COMMODORE: TRY BEFORE YOU BUY. Top 2.5 
b6HltlUng games, utilities. new reluSf!'S. Viu, 
MasterCud. F ....... brochure, Rent-A·Disk, 908 9th 
Ave .• Huntington. IVV 25101 (304) 522-1665 

FREE MEMBERSHIP IN SOFTWARE CLUB. 
Top British (64 progr~rru. Ca t~ log ~nd Nlvicws 
(no Wing' )' ARROW EXPRESS, !lox 205·GB, 
R0I51~n,t Be VOG I YO 

Play INSANE WE TRUST! The West C(laM 
faVOrite for Ihe (·64 on disk. Tricky 
quiz·lyp" g.m~. Only $6 10: Tom Balvin. 
2555 Allura Ave., Montrose, CA 91020 

BASEBALL PLAYERS/COACHES. DIsplay. s.lve, 
print you. tum's roster &: romplete "alistlo (up 
1020 players/ team). C64 ole 128. Disk S19.95 
(mbg). Srortboard Soft,,'.re, Dept. G5, POB 
3 1566. Phoenix. AZ 85046 . (602) 992·4012 

VEGAS-Ouino GJml'S for Ille C64. 
IncludH: 6l~ckiack. Slots. Poker. Kenn. 
I»ccar~t. Chu(k·a · luck. All fo. only 
5 14.95. rAR Vdl ue So{lware. ro Bo~ 1818. 
Vkksbu'g. MS 39180 

AnENTION COMMODORE GRAPHIC BBS 
USERSI Get Ille ultima le grdphic mcssage m~ker! 
GRAP HIC MAGIC V3.0! On·S( .... 'Cn menus! Ea, y 
<I<Il llngl Prinlnuts! FREE Color Disk hmplel Only 
59.951 PACIFIC DISTRIBUTING. 801 E. Harrison 
St. ~aule, WA 98 102 

ELECTROCALC can do }'Our cl<'<"lronies 
calcul~tions: Resonance. crossm·er. elc. C64 or 
128 (spcdf}·r-519.95 postpaid. NOVASOFT. 11.1 
I. Box 107B. Kimlon. NC 28301 

Play HEARTS on C64 against J (Ompuler-urd 
e~pc,u. Se,·~,al game ,"uialinns. Send 519.95 to 
amy Miller. 258 Toh rees Me. _2 16. 
Siale College. PA 16803 

PRO FOOTBALL FANS. WEEKLY PREDICTIONS 
with your C64. Team s ta ts analyzed 10 pick 
winner. With or without point sp,ead. 
Cumula ti,"e Sldls. Men u dri,"en. Disk 521.95. 
Kclkris, 433 Viola. Hubbard. OH 44425 

LOWEST PRICES IN AM ERICA. for C64 soft ­
ware. ~nd U for sample disk o f m'cr 30 
programs and calalog of 8000 + programs. 
FR UGALWARE. 23 E. Green. W. Hazelton. I'A 
]8201 

DIRECT SALES DISTRIBUTOR'S HELPER - C64 
Does in,"entory. order forms. reports and mnre. 
559.95. Send SASE for f.ee demo kit RD3 Bo~ 
413. Kunkleln"",,, PA 18058 

MUST g.>mes lor C64 / 128 ownen! las Ve-gu. 
Monopoly 64/ 128. Songs &: Sound,. Buln 
Gam ... @59.95. all four 535.95 ( h / m .n . In: DeS. 
2254 Pacifica, L. Beach. CA 90806 (2 ]3)595·0899 

BRIOGEBRAIN: Full-felltured, user-frie ndly 
eontrl't el bridge lor C·64. $30 (T or D) or $1 for 
Inlo 10: George H. Bodner, PhD, 1134 Harvard 
Circle, Plttaburgh, PA 15212 

SAVE 5 O N INTEREST/ MORTGAGIlS/ ALL 
LOANS. "pREPAYMEl\'l" gives hord facl S 10 
show ways 10 cui 5 from ~ny loan at pn y gIven 
tim ... Plus uliliHe-s. 5 19.95 + 52 p/h. C6~ di~k. 
WI1.CAR INC., P.O. Bo~ Bill. ph~_ AZ 85066 

PRINTS HOP'" OWNERS 
Four new C-64 G,aphiC!! Collection di , 1:$ 
x en"'. Symbols, AnimalJ, Ho ndlys 
60 graphiC!! per disk- Each disk $9.95 
Wrile 10 VISION-Sofl. 320 N. Mo nle rey. 
F~rminglnn, N M 87401 fnr more information . 

BASEBALL TRIVIA QUESTIONS lor C64/ 128. 
300 que-slions from past and present Di, k 516.95 
CHI MO 10 Triple Play Software, P.O. Ilo~ 493. 
Fa ir/ax, VA 22030 

LAS VEGAS/ATLANTIC CITY CASINO ACTIONI 
20 superinr games. B1a (kj a~k. 21. Craps. 
Puker. Sluts. C64/128. $12.95: M. ADAMS. 
65 ~ 7 N . Acad. "446-Al. C. S])85. CO 809{)7 

HARDWARE 
NEW FOR C-64 - SPEECH SYNTHESIZER! 
has Ihird gen ... a tion voice chip. mal~. lemale 
vOin'!', 'ings. Kits/ Rnish<l<l Unlts! SASE to 
SJ. Bo~ 112(}5, O earwaler. fL 33516 

AnENTION COMMODORE 6 4 MODEM 
OWNERS: Con .... rt ~ny Com mod Or" 64 mod .. m 
10 RS-2J2 formal! Easy 10 build Inl erl~ce allow s 
you In Ulle )·nu . modem whh 16M. Amlga. 520 
ST. 0, any (Ompule. wilh ~n RS·2J2 port. Send 
S 10.00 lor romplet .. plans 10: I.EE CONSULTI NG, 
14810 Nil lSI ... 0 , Bellev ue. WA 98007 

P HOTO AND $5 GETS C64-GE NERATED 
··Masl .. ,· · lor persona1i7.ed Sialinnery that will 
knock )'Ou r socks off! No "canned" graphics ... 
II ', ALL YOU! SASE and 51 fur budgel " DIY" 
Info. Nothing cille like it! "I.ET-R-HED··. 
Adjunl3S. PR 00601-0971 -Z. Scol head widlh 3"". 

COMPUTEI's Gazette CIBssified is a low-cost way to tell over 275,000 
microcomputer owners about your product or service. 
R. I .. : 525 I"" liM. minimum ,,( rou . II no •. IIny or aU of Ihe Onlli"" II." In c'pi,.llo" ... al nu <hug •. Add 515 

I'" lin. 10' buldf ... " .... ,,1>. '" 550 fm Ih,' ~nll",. d ... , In bold(". r. ny numbo,·. 01 lin .... ) Inqu l ... boul ,11' r l,y 
... eo. 

T • • mo: 1"~I"'Y"'tnl I. """ul....t. CII,..,k. m"noy o"le •. IIm,.lun E'P~. VI ... <" M . .. o..ca,,1 I. ' «o p, .. I. ~I a" 
<h"'l<> r . y.ble 10 CO MpllTEll'ubli<.tlonj. 

Form: Ad, ••• oublK' '0 publi,h.,... '1'1'."",1 and mu , l),., . 1,11 ... ly!""1 o. I~bly p,i,,'''' . On. lint ''luol , ~u 
l",wl"> .n~ .",en 1><1" ..... n wonl •. Pt . . ... und..,lln .. word. '0 boo ~ in boldl" ... 

G.ner.1 InlOfTll.ll ton: Ad,....,; ....... u, ing ros' olfi,... 1>0, numb<-rs In ,h. i •• ~, mu.1 . ur."1. I"'"""ncn' .dd~ .nd 
, .. I~hon. numbooB. Ordon wi1l no. boo "knowl,""g«l. Ad ,,;!I 'PP'" In """ .. ·.i .b. ,";uo . 111"' ",<tip" 

CIotIti;: IOlh o( Ih. 'hird m""," p"",..tinS cn~", do, .. ( • . g .. ju,,", i<su. cl~ .\1 ... ,/\ 10th). Stnd Oro" .nd 
... ml, .. n"" .o: H.")' Bl.ll". CI. ... ifi<d M . .... K ... COMP llTEr. Cll." ... P.O. _ H 06. G~"'"boro. NC 27. 03. To 
pl."" on . ~ by pilon •. colilu rry 81 .1r .. (919) H~· 9809. 

Noller. COMPUTE! Public. doM connol be _ron,,,bl .. fOl" all.tS m el' lm> of . d,..,rd ....... bo,,, will '1I""'f'lIO w ",n 
au' ml. l •• d.Jn~ '" 'l"n~"".to1. ropy. 

REPAIRS! 
See our full-!",ge ad in this Issue! 
TRIAD COMP UTERS 
1-800-624-67940' 919 ·299-039 1 

MISCELLANEOUS 
DIAL· YQUR·MATCH COMMODORE-128 BBS 
SYSTEM. Eu lly d l'tfine 50 quest1on l /3 
mlilchmaking modes/BBS maintains I1self 
AUTOMATICALLY_ Full COMMODORE· 128 
MODE usage/Any number or type 01 disk 
drives or hard dlsk{U. e 300 01 1200 bl'tud/40 or 
80 COlumn mode/1670· 1660-16SO-Hayes 
modemf20 Inlo Illes, 20 publiC men alle 
bOl'lrdl/Remole ly acce .. 1'111 SYSOP 
command./Hllve mOrl Ihan one SYSOP/ User 
levals I't llow Iellrle tlo n . 0 a . ub.crlptlon BSS II 
ponible{Te _1 edllor buill-In/Accurate time .. 
dale/Chllt wltll , dump, or browle ciller enily 
Buill· in lennina) moo l't with downloadl/C1't1l1't 
BBS .. download texl/SplIt-lkreen vlewlnll of 
celle r's quesllonnlllrfl(E _cllllnge me SSBlies 
aulomelleetty betwHn remole BBSs us ing 
OYM-NET/OYM·NET forwardlnll avoid. loll 
caili /Advllnced Teehnolog~ mllkBl olt\e BSS, 
ob, oletel{Popula rity lIua ra nt,edl{M.k, 
hundred . 01 e _e itln ll n_ friendsl('Nritten In 
BASIC I'tnd UNPROTECTEDI/Ple8l' ORDER BY 
MODEM 1-818-840-0066 (300 BAUD) or wrile 
DYM 126, P.O. BOX 6055, BURBANK. CA 91510 

Personal COmPUler Owners CAN EA RN 
$ 1000 to 55000 monlhl y. selling s imple ser,"in'!' 
perfonned by Ihei. rompuler. Wo,k at home - in 
5pa~ lime. Gel f.et' 11, 1 o f 100 b..'S1 wrvkes to 
offe •. Wrile : C.l .LD.I. . P.O. Box 60369. San 
Diego. CA 92106·B369 

PRINTER RIBBONS ' Com modn,"" 801/803-
S8.75. ' Com 1525/ 1526. Legend 8oo/ 8M, 
funJna. Spiril 80 -57.95 ' Epson MX/ FX/ RX 80-
53.23 ' Gl'11linl 101 15. Okidata 82.83,92-S2.95 
Min. Ord .. " 5]0. Add $2 S&:H Per Order. 
BOOK KEEPERS. 944- lOth. Sidney. NE 69162 

COOLING FANS for C64/128 Oi, k Ori,"" 
Onl)" 539.95 0 , 559.95 wj , urge protection 
(Se.l .d./une GAZEnE. p . 120) 414 _277_9120. 
Ai ... p",ducts, 522 W. lIergen. Mil ..... WI 532 17 

118S CONSTRUCTION KIT · Create you. own 
customiud B85! 55 1.50. For mOrC info call 
or write: POw .. rsys lem, . P.O. Box 822. 
Covl'ntry. RI 02/116 ' BBS 4 01 - 822 -~ 6{]5 

REPAIR: C64 (including pi l l-US . 1541 
(includ ing clean. lube. ~l1gn) ·$50. BUYj SELL: 
Co mmodo ... pariS Of who le unit,. CONTACT: 
Da,'<' raylnr (915) 68)-8398 or / .. rry Defl (915) 
561·8~83. 5106 D~,·tnt.et' St. Midl~nd. TX 
79705 (parIS and labor ,,· .. ranl<l<l 30 days) 

USE BOTH SIDES Of DISK WITHOUT CIJl1lNG 
notches. Ideal wrile prolt'CIio n. Easr nu solder 
kil. Send $7.95 + .50 plh 10: TOE, Box 1482. 
Wind!-(lr. CA 95~92 - 1 4 82 

"THE ULTI MATE 64 DISK MENU" 
AUlnln;tdjrun !l~ llc -.~I L I"g' . INSTANTLY 
re-slo.e menu - even during ~nother prog. 
Remarked Basic & ML On disk w/doo. Send S12 
In: Colony SW. POB 4712. Huntsville. AL 35815 
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40 Great Flight Simulator

Adventures 2

40 More Great Flight Simulator

Adventures 3

Machine Language for Beginners

& the 2nd Book of Machine
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STATE-OF-THE-ART

MAGNETIC MEDIA

i WllhHubningi

i Wrlli Proleel Tib I

> Envelope*
I Uitr ID L.bili

i In Factory Seftltd

Poly Puckiol 10

[VOL GET EVERYTHING BUT THE BOX)

Prices are per Dlifc

QTY

SSDD

DSDO

50

.59

.64

100

.56

.61

500

.52

.ST

1

.49

.51

I l;.rp-t ( i-ii- I Hi 15 0ukWI0S Only 11,001

plus 504 S&H
II..MHIIIII,. Only fid.ai (iluK (2 00S4H

100"; EBHDH FREE - LIFETIME WAHHANTY
Mm order 12500 Add 10% (or leas than SO

diskettes Shipping »nd H>ndHno: 14 00 per 100

diskettes Reduced shippmq lor larger quanti

ties C O □ aaa S4 00 C.un oi certified check

ConlinerualUSA ^P COD -H"

Precision Dalfl Products
PO aoalflMnnJ KipitK Ml -*"J5ls

Lfctfrl d5J.l*S? ■ Vnhifjin 1400431-2*61
Ouuidc Muhijjin I-«*i-2JM*>2K

Commodore

SERVICE

* Normally 48 Hour Turn-Around.

* Special Pla Chip ... S18.95

* C64 Repair PCB Only. 38.95

* 1541 Alignment 25.00

#1541 Repair 69.95

Parts Included

(Power Supply Extra)

lo save C O.D. chaiges - send uml and

power supply wilh check or M 0. lo1

DIGITAL SOLUTIONS INC.

1122-9lhSt.

Altoona, PA 16601

(it l-v, 944-0405

A SIMPLE LOW COST

LINE ORIENTED

WORD PROCESSOR FOR

THE ENTIRE FAMILY

Cxiy fo-uw rr*nu «[cn to «r *m

FuiXTIoni (pdd. move, iocjiif. Ibbltl-

Slmplr. il

jgint pflni footi, ptQt «'*. Inc width.

rnifnUeilng *rid more

I^ to? pcil^T
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CRYSTAL COMPUTER INC.

In Michig 57IJ/W
On'lidp Michigan

Only The

Name Is New

The professional,

full-reafured software ■

line From Digital Solutions

is now colled Pocket :. .....

Software.

Pocket Writer.128/64.

Pocket filer 128/64.
Pocket Planner 128/64.

The names are new, but

this super software is stil

the same.

From now on, when you

hear the word Pocket, it

means software that's

full-featured, handy and

easy to use.

Pocket Software at pric

that won't pick your

pocket.

;..,:,: ...... . , :■'.;;.,■■.....y -,_■.■ •:\ .y... ■;,■,;..■.■■■>■.■■:::■■ ■■■ .,:■: ■.;.,. ■..,■-.;■;>,; ■ ■- ■.

You want the very best software you can find for your
\Oommodore 128 or $4, right?:

You yqnt integrqtfld spftyifqre 777-word processing, ;.;,;.

database ondspreadsheet applications — at a sensible

price. But, you also Want top-of-the-line features':
Well, our Pocket 128/64 software goes one better.

erious software

that's simple to use.

/ou'K find oil the features you
con imagine... and then some. And Pocket 12 8/64 is so

easy to use, you won't even need (he reference guide.
On-screen and in memory instructions wilt have you up

and running in less than 30 minutes, even if you've never

used a computer before.

The price? It's as low as you'd expect for a line of
software called 'Pocket'. Suggested Retail Price for the 64

software is S39.95 (U.S.) and S49.95 (U.S.| forthe!28.
Any of the 64 products may be upgraded to their 128
version for S15.00 (U.S.) + S3.00 shipping and
handling. (Available to registered owners from Digital
Solutions Inc. only.)

Pocket Writer 128 or 64, Pocket Planner 128 or 64 and

Pocket Filer 128 or 64... Solutions at sensible prices

from Digital Solutions Inc.

International & Distributor enquiries to:

'■ Digital

! Solutions

30 Wertheim Court, Unit 2
Richmond Hill, Ontario
Canada UB 1B9
telephone (416) 731-8775

Pocket Writer 128 and 64 ore now available in Frenc/i.

MA'lDROU~ 

CRYStAl (OMPUlIA INCl. 
InM.(I\oa". 1~I1·n.-I66" 
(M .... ~M"'),.9"" j.eOO1d.l;Jlt. 

CANADIAN Of~l(1I fHOUllIlE!o 

ING.AMCA~ADAUD. 
) .• flt. 736-1700 

Only The 
Name Is New 

The professional, 
fUlI.featured .software 
line from Digital Solutions 
is noV( cotled Pocket \$: '~ ~\ ' 

~"'; Softwore. \ .X ' '&~:'~ ),: 
~~~ \,.,PO,~k,e;I ,Zwrjle,~ . 1.2~ f6~ ... _, ' 
~~~ -'.~ pocket;r;.iler 128/6A . " 

,~,'{ PoPt~I , Planne( 128/64. 
The names ore new, but 
this super sohwaro is 
the some. 

prico. 
your 
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how people with common
interests findan interesting

Common Ground.
Presenting CompuServe Forums.

Where people from all over get

together, without even leaving

home.

Now thanks to CompuServe

Forums, computer owners are sharing

common interests by talking to each other

through their computer keyboards. Soft

ware users, computer enthusiasts. ham

operators, french cooks, fire lighters,

science fiction lovers and other sixrial

interest groups are already in touch,

online.

Because when you subscribe to

CompuServe, you're able to reach people

who want to talk about the things you do.

As many people as you like. For as long

as you like. Whenever you wish,

.loin a conversation already in

progress or start one on your own. Ask

questions. And tfet answers.

All it takes is a modem, most any

personal computer and CompuServe.

Forum members across the country

arc as close as a local phone call.

You can g) online with just a local

call in most major metropolitan areas. And

normal usage fees for weekday nights and

weekends are just IOC a minute.

Of special interest to all Forum

participants is software that's FREL

for the taking.

Public domain software. For all

sorts of activities, from games to business

programs. And it's just as easy to copy a

piece of software as it is to participate in

a Forum.

Become a CompuServe subscriber and

get a $25 Usage Credit to start you off.

Becoming a subscriber is as easy as

contacting your local computer dealer. Or

you can call us and order direct. Suggested

retail price is $39.95.

And if you'd want more information

about CompuServe, we'll be happy to send

you a free brochure. Because with all that

CompuServe offers—we think it's in your

best interest.

CompuServe
Informal™ Soivices, PO Box ■X

5000 Arlington Cenlio Blva Columbus OH 43220

800-848-8199

An nan Block Company

HOW PEOPLE WITH COMMON 
INTERESTS FIND AN INTERESTING 

COMMON GROUND. 
Presenting CompuServe Forums. 
Where people from all over get 
together, without even leaving 
home. 

Now thanks 10 Compu$crvc 
Forums. computer owners arc sharing 
common interests by talking \0 each other 
through their computer keyboards. Soft­
ware users. computer ellfJlUsiasls, Ilt1Jl1 

operators. frellch cooks. fire fighters. 
SciCllce fictiolllo\'Crs and other special 
illterest groups arc already in touch, 
online. 

Because when you subscribe to 
ColllpuScrve. you'rc able to reach peoplc 
who wanllo talk about the things you do. 
As many people as you like. For as long 
as you like. Whenever you wish. 

Juin a c.:onvcrS<lliOli already in 

progress or start one on your own. Ask 
questions. And gel answers. 

All it takes is a modem. most any 
personal computer and CompuScrve. 

Forum members across the country 
are as close as a local phone cCllI, 

You can go online with just a local 
call in most major metropolitan areas. And 
normal usage fees for weekday nights and 
\lleckcnds arc just iOe a minute 

Of ' ))ecial interest to all Forum 
participants is software thaI's FREE 
for the taking. 

Public domain software. For all 
sorts of activities. from games to business 
programs. And it's just as easy to w p)' a 
piece of software as it is to part ici pate in 
a Forum. 

Become a CompuScr\'e subscriber and 
get a $25 Usage Credit to start you orr. 

Becoming a subscriber is as easy ,IS 

contacting your local computer dealer. Or 
you can c;IIIIIS and order direct. Suggestl..>d 
retail price is $39.95. 

And if you'd want more inlonmltion 
about Corn puSeTve . .... "C.1l be happy to scnd 
you a frcc brochure. Because with ali lhal 
CornpuScrve offers- we think it's in your 
best interest. 

CompuServe" 
IntOltnatOOfl SoI'iIC,", po 80>. 20212. 
5000 ~ton Cenlro 8"'<1. CoIo..<l1bv$, 011 43220 

800·848·8199 
In 0!Ii0. caU 614 ·457·0002 
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