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)ur best-ever sprite editor—"Sprite Magic"—plus

exciting support programs. Your 64 will come ai

colorful graphics and animation.

80-Column

Disk Sector Editor

For The 128
A powerful program you

can use to quickly inspect

and alter anything on

Front Line
Board-game strategy plus arcade-style action in this

two-player combat simulation for the 64. A unique,

fascinating challenge for game players of all ages.
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your disks.

Dynamusic
Easily compose music on

the 64—and play your

creation while another

program is running.
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Bounty Hunter
An educational game that's so much fun you

won't notice you're learning U.S. geography.

For the 64.

. I 
The Commodore 64 And 128: Marvelous MusIc 

~ 

, $3.00 

5 August 1987 <il: 
Issue 50. Vol. 5, No. 8 
ISSN 0737-3716 
02220 $4.25 Canada 

FOR COMMODORE PERSONAL COMPUTER USERS 

"a: ~ ;;Our. oost-ever sprite§,~ - (Sprite Magic" 
~o'/e)(citing su~port nrntirAnn:~ Your 64 wil( come 

thrile 
with 

80-Column 
Disk Sector Editor 
For The 128 
A powerful program you 
can use to quickly inspect 
and alter anything on 
your disks. 

Front Line Dynamusic 
Easily compose music on 
the 64-and play your 
creation while another 
program is running. 

Board-game strategy plus arcade-style action in this 
two-player combat simulation for the 64. A unique, 
fascinating challenge for game players of all ages. 

08 II 
• , I 

Bounty Hunter , 
An educational game that's so much fun you ,
won't notice you're learning U.S. geography. 
For the 64 . 



DUNGEON SLIiyi

NEVER LOOK

SO GOOD j

In most dungeon fantasi

games, you can't really

see the slime on the

'i'ti F

monsters coming after

you.

Introducing Legacy of the

Ancients. Its a new fantasy

rote-playing adventure J**
that offers the richest

graphics ever seen in a

fantasy game. And

something more.

A dangerous quest at a

furious pace. Dungeons,

castles, and towns to

explore. Puzzles.

Gambling. Fighting.

Magic. In short,

everything you

love about

fantasy games.

And lots of new

things you've

neverseen

before.

cmci chhupi k*c nori

Flickering torchlight on moldy walls. Expire 24 dungeon levels, each with

Blood stains on a monsters leeth. a different look and challenge.
Incredible graphic detail.

The displays in the Time-Space

Museum can be doorways to
new worlds.

Trek through vast wilderness areas.

Talk to the locals. Some will want
to help. Some are good to eat.

12 different towns. Pick up some

magic spells. Stock up on weapons
and armor. Rob the bank on your

way out.

• ■idib himi mu. n a n-(t'

Master live differsnt action games

to win.Vlsit casinos for extra gold—
or build up your character points

in the combal-tiaining centers.

HOW TO ORDEH: VISIT YOUR RETAILER OR CALL

800-245-4525 FOR DIRECT VISA OR MASTERCARD ORDERS

{IN CA CALL 800-562-1112). The Direct Price (a S29.95 for Iha C-64

version. To buy by mail, send check

or money order to Electronic Arts

Direct Sales, P.O. Box 7530.
San Mateo, CA 94403. Add S3 for

shipping and handling ($5 Canadian).

There Is a 14-day, money-back

guarantaeondireciordars. ELECTRONIC ARTS



Exciting & New!t

Commodore 64/128 Books
from COMPUTE!

COMMODORE

64/128
POWER
BASIC

s.

■'« ■

COMPUTED^

THIRD BOOK
OIL! S >\"l'Mi)l)»RK tS4

GAMES

Get more power, education, and relaxation from your Commodore 64 or 128 with these

new books from COMPUTE!. And, as always, the programs are thoroughly tested and easy

to enter using our special program entry system. (Disks are available, too.)

COMPUTE!1* Commodores 64/128

Power BASIC

Edited

Collected in this one volume are mote

than two dozen short BASIC programs

from COMPUTED Gazette's popular

monthly column, "Power BASIC." In

cluded ate utilities that add an 8K RAM

disk, read and write to disk sectors;

make programs read joysticks more

quickly; and automatically generate line

numbers. There are also programs such

as "Stop and Go," which creates a

pause button to temporarily halt a pro

gram, and "Time Clock." which puts a

digital clock on your screen. There Is a

companion disk available for $12.95

which includes all the programs from

the book. (998BDSK)

Si6.95 ISBN 0-87455-099-8

COMPUTFl'i More Machine Language

Games lor the Commodore 64

Edited

Seven ot the best machine language

games tor the 6d have been gathered

into one volume in this follow-up to the

popular COMPUTERS Machine Language

Games for the Commodore 64. Selected

from recent issues of COMPUTE! and

COMPUTEI's Gazette, the games range

from the frantic "Prlscnball" to the

delightful "Biker Dave," This is more than

just a collection of exciting fast-action

games, though, because complete and

commented source code for each pro

gram is included in the book. Machine

language programmers can see exactly

how each gome is written and what de

sign techniques are used, A disk is avail

able for $12.95 which includes oil the

programs In the book, including source

coae. (WBDSK).

$16.95 ISBN 0-87455-094-7

These books are now available at your local book or computer store.

You can also order directly from COMPUTE! by calling toll free 800-346-6767

(in NY call 212-887-8525) or mailing your order to COMPUTE! Books, P.O. Box 5038,

F.D.R. Station. New York, NY 10150.

Please include $2.00 postage and handling per book or disk. NC residents add 5 percent sales tax and NY residents

add 8.25 percent sales tax.

Please allow 4-6 weeks for delivery.

COMPUTE)1* Third Book of Commodore

64 Garnet

Edited

COMPUTE! Publications, the leading pub

lisher of programs for the Commodore

64, has brought together another excit

ing collection of nerve-tingling games

that will delight the whole family—from

preschoolers to teenage arcade fans to

those who enjoy games of logic. Clearly

written, with non-technical instructions,

this book contains hours of challenging

entertainment for beginning computer

fans as well as experienced pro

grammers. There Is a companion disk

available tar $12.95 that includes all the

programs in the book. (955BDSK).

$ 15.95 ISBN 0-87455-095-5

COMPUTE! Publicationsjnc,
Part of ABC Consume' Magazinsv Inc.

Oib a' (no ABC Publishing Componies

COMPUTE! books are available outside the United States

from subsidiaries of McGraw-Hill International Book Company
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WE'VE BLOWN THE COMPETITI
Up Periscope!, the new state of the

art in submarine simulation! Blow

ing the competition out of the water

with superior combat strategy and

tactics courtesy of Captain John

Patten, USN (Ret.). With true

animated 3D graphics courtesy of

SubLOGIC. Up Periscope!,

generations ahead of the pack!

- $29.95 -

Better Engineering at a Better

Price

Compare hits for yourself!

Flrei

Fire 2

Flre3

Fire 4

Fire 5

Fire 6

Fire 7

Fire 8

Fire 9

Fire 10

Firs 11

Fire 12

Fire 13

Fire 14

Suggested Retail Price

3-Dimensional Graphics

Number of Scenarios

Spllt-Screen Views

Reality Levels

Radar Screen

Accu-Sound" realism

Torpedo Types

Auto or Manual Torpedo Launch

Time-Day-Month-Year Selection Capability

Zoom Feature

Submarine Strategy & Tactics Manual by John Patten, Cant. USN

(Ret.)

Auto-Load Feature on C128

Joystick Required

Up Periscope!

$29.05

Yes

6

Yes

11

Yes

Yes

3

Yes

Yes

Map or

Ship Views

Yes

Yes

No

Silent Service

$34.95

No

3

No

7

No

No

1

Yes

No

Map View

Only

No

No

Yes

- $29.95 -
BeHer Engineering at a Better 

Price 



RIGHT OUT OF THE WATER!

DoiMac Rtpcf t

ThunderChopper

And don't forget ThunderChopper!

For true helicopter action and

realism, nothing else even comes

close. ThunderChopper in

corporates the most advanced

graphics, flight systems, and game-

playing factors to provide a sensa

tional balance of strategy and fun.

1 1987 ActionSofi Corporation

30 graphics and special effects courtesy

SubLOGIC Corp.

Commodore 64 and Commodore 128 are

trademarks of Commodore Electronics Ltd.

Apple II is a trademark of Apple Computer,

inc.

IBM is a registered trademark of International

Business Machines Corp.

'ww^SJSSSSw-saKXSic '

..- HI" CO"*11""

See Your Dealer...

Or write or call for more information.

Up Periscope! and Thunder

Chopper are available on disk for

the Commodore 64/128, Apple II,

and IBM PC line of personal

computers for the suggested retail

price of $29,95. For direct orders

please specify which computer ver

sion you want. Include $2.00 for

shipping (outside U.S. $6.25) and

specify UPS or first class mail

delivery. Visa, MasterCard,

American Express, and Diners Club

charges accepted.

QCNEHATIONS AHEAD 1H STRATEGY ACriON SOfTWAHE

201 WEST SPPtNGFIELD AVENUE. SUITE 711

CHAMPAIGN. IL 61B20 (2t7) 398-8388



STOP PLAYING
AROUNDWITH YOUR

III1

GEOS *59?5
The Graphic Environment
Operating System thai opens
up a whole universe of new pos
sibilities for C(i4 sand 128 s. With

gedWrite, geoPaint. fast-loading
disk'IurlH) and support for til

GEOS-compatibte applicationa,
*Alsa available for MQ col. C128's.

FONTPftCKl *29.M
A collection of 20 more fonts

for use with GEOS applications,
in various shapes ana sizes for

more expressive anil creative
documents.

GEODEX
The GEOS-compatible directory
I hat »l lows you to create lists by

name, address, phone.1 nunil>er.

etc IndudeageoMergetocustom
ize form letters and invitations.

•Also available for BO col. C128k

WRITER'S
WORKSHOP $49."
All the- (_;i-:OS-compatible tools a

writer needs, including gcoWritc
2.0 with headers, footers and
features lu justify, center, search

and replace text. Includes n Text

Grabber (for converting from
programs like Paper Clip), «eo-
Merfje iitid LaserWriter printing

capability.

'Also available for 80 COL C12Hs.

GEOCALC
The GBOS-compatible, number"
crunching spreadsheet for track
ing and analyzing numerical
data. Create your own formulas,
perform calculations for any

thing from simple geometry to
"what if" coat projections.
*Alsa available for 811 col. ■

DESKPACK 1 $34"
I'our GEOS-compatible appli
cations: Graphics Grabber for
Importing art Own Print Shop,"1
Newsroom™ and I'rinl Master"
graphics: Calendar; Icon Editor
ana Blackjack Dealer,
•AlflO available for 80 col. C128's.

Sooner or later, you're going to discover
that there's more to C64's and Cl28's than fun
and games.

You're going to discover power.

Not the kind of power that blasts aliens
out of the galaxy. But the kind that whips
through boatloads of data in seconds. The
kind that crunches numbers and drafts docu
ments like child's play.

The kind you find in GEOS.

GEOFILE $49."
The GKOS-compatible database
manager that sorts, edits and

prioritizes whatever data you
feed it. You fill out the "input
form," specify your command,
and geoRIe takes it from there.
*Also available for 81) col. C128"s.

GEOPRINT
CABLE $39."
The six-foot cable that speeds

up priiitiny because it's paral

lel—not serial. Connects easily
to Ct>4's and C12H's with fewer'
wires and no interface box.

n

Every GEOS application can take C64's
and C128's from "mastering the universe" to a
university master's degree, with all kinds of
advanced capabilities that function at hyper-
speeds you never imagined possible.

So if you're tired of toying with technology,
try playing around with GEOS. Once you feel
its power, you'll know that for anyone who

still thinks Commodores are toys,
the game's over.y

Softworks
The brightest minds are working at Berkeley.

Th ordercall1-800-443-0100 ext. 234
(California residents add 79 sales tax. I $2.50 US/$S.5O Foreign for Shipping and handling, Allow six weeks for delivery.
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Many personal computers use fans to

keep them cool. This is a clue to the

intensity of the activity inside; The

more that's going on, and the faster

it's going on, the hotter the machine

gets. After all, there are no fans inside

TVs or VCRs or other electronic ap

pliances, essentially because these

other appliances aren't as smart as

computers. There are far fewer elec

tronic switches, the switches operate

at lower speeds, and they are much

less densely packed.

Perhaps you've seen pictures of

the world's most sophisticated com

puter, the Cray. It looks like one of

those circular sofas found in hotel

lobbys, but the buik of what you see

is its massive refrigeration unit. The

computer's circuits are so dense, so

much is happening in such a small

space, that without cooling it would

soon melt.

A computer is made up of count

less little switches, called gates. Right

now the main barrier to building

more powerful computers is the

speed at which these gates can be

turned on and off. Since every gate

delays the information slightly as it

travels through the machine, there is

a direct relationship between gate

speed and the resulting speed and

power of a computer.

After all, a computer thinks by

sending information around inside it

self until the data has been processed

in some predetermined fashion. If

you want the computer to add 2 + 2,

it sends the first 2 into an arithmetic

section; the operation (addition) is

fetched and registered from the gates

that control the processor; the second

2 is then sent; the operation is per

formed; and the result is sent to other

gates in a storage area. If you increase

the speed of these gates, the com

puter does more, faster.

The electrons which carry the

information within a computer travel

at pretty much the same speeds no

matter what conducting materials are

used. It wouldn't help much, for ex

ample, to substitute silver for copper

wire. The semiconducting material
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does, however, matter. Today's gates

are made of silicon, but there has

been some interest in replacing sili

con with a different semiconducting

material, gallium arsenide. Although

more expensive, this material switch

es somewhat faster than silicon.

However, this research may now be

moot. Recent developments suggest

that a breakthrough in switching

speed is upon us. You'll likely hear a

great deal about superconductivity in

the coming months; it has many ap

plications beyond the world of com

puting. But discoveries in this field

may well lead to supercomputers far

beyond present capacities.

Since 1911, scientists have

known that certain metals, when

cooled to nearly absolute zero

(-459.4° Fahrenheit), suddenly

change into superconductors—their

crystalline structure abruptly be

comes far more orderly. Electricity

flows through them with no resis

tance and therefore with virtually no

loss of power or buildup of heat. Un

fortunately, this spectacular effect

worked only if you continually

bathed the metal in rare and expen

sive liquid helium to maintain that

unimaginably low temperature.

Then, last year, using new ce

ramic compounds, researchers were

able to achieve superconductivity at

— 424°. This was a great improve

ment because cheaper cooling via liq

uid hydrogen became possible. In the

past few months, however, records

have been broken right and left. A

compound was developed that went

superconductive at —320°, which

could be cooled by liquid nitrogen.

Then another was found at -240°

and another at only —57°. As this is

sue was going to press, a New York

company, Energy Conservation De

vices, announced the discovery of a

material which superconducts at an

astonishing 9° F. At these high tem

peratures, superconduction becomes

inexpensive and practical. You could

do it in your home freezer.

For years IBM had beer pouring

hundreds of millions of dollars into

this technology without much suc

cess. In 1983, the giant computer firm

halted further research and, as a re

sult, interest in superconductivity

cooled in labs worldwide. But now

money is pouring in and physicists

everywhere are mixing exotic com

pounds in a race to find the thing that

goes superconductive at room

temperature.

Superconducting materials make

extremely fast electronic switches.

Ordinary silicon gates switch in

10-20 nanoseconds (a nanosecond is

one-thousandth of a microsecond).

But superconductive gates switch as

quickly as .05 picosecond (a picosec

ond is one-millionth of a microsec

ond, a very short amount of time).

Superconducting gates thus run mil

lions of times faster than their silicon

counterparts.

If you make a ring of supercon

ducting material and send electric

current into it, the current flows

around the ring indefinitely. No resis

tance also means very low power re-

quirements and no heat.

Superconducting compounds prom

ise great advances in such diverse ap

plications as extremely sensitive

medical diagnosis equipment, ultra

high-speed magnetic trains, far more

efficient electric power, high-resolu

tion radar, and many other break

throughs not yet conceived. The

technology may also make possible

the construction of inexpensively

powered supercomputers: desktop

machines far, far more powerful than

the Cray.

Richard Mansfield

Editorial Director
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intensity of the activity inside: The 
more that's going on, and the faster 
it's going on, the hotter the machine 
gets. After all, there are no fans inside 
TVs or VCRs or other electronic ap
pliances, essentially because these 
other appliances aren't as smart as 
computers. There are far fewer elec
tronic switches, the switches operate 
at lower speeds, and they are much 
less densely packed. 

Perhaps you've seen pictures of 
the world's most sophisticated rom
puter, the Cray. It looks like one of 
those circular sofas found in hotel 
lobbys, but the bulk of what you see 
is its massive refrigeration unit. The 
computer's circuits are so dense, so 
much is happening in such a small 
space, that without cooling it would 
soon melt. 

A computer is made up of count
less lillie switches, called gates. Right 
now the main barrier to building 
more powerful computers is the 
speed at which these gates can be 
turned on and off. Since every gate 
delays the infonnation slightly as it 
travels through the machine, there is 
a direct relationship between gate 
speed and the resulting speed and 
power of a computer. 

After all, a computer thinks by 
sending infonnation around inside it
self until the data has been processed 
in some predetermined fashion. If 
you want the computer to add 2 + 2, 
it sends the first 2 into an arithmetic 
section; the operation (addition) is 
fetched and registered from the gates 
that control the processor; the second 
2 is then sent; the operation is per
fonned; and the result is sent to other 
gates in a storage area. If you increase 
the speed of these gates, the com
puter does more, faste r. 

The electrons which carry the 
information within a computer travel 
at pretty much the same speeds no 
mailer what conducting materials are 
used. It wouldn't help much, for ex
ample, to substitute silver for copper 
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does, however, mailer. Today's gates 
are made of silicon, but there has 
been some interest in replacing sili
con with a different semiconducting 
material, gallium arsenide. Although 
more expensive, this material switch
es somewhat faste r than sil icon. 
However, this research may now be 
moot. Recent developments suggest 
that a breakthrough in switc hing 
speed is upon us. You'll likely hear a 
great deal about supercorlduclivity in 
the coming months; it has many ap
plications beyond the world of com
puting. But discoveries in this field 
may weU lead to supercomputers far 
beyond present capacities. 

Since 1911, scientists have 
known that ce rtain meta ls, whe n 
cooled to nea rl y absolute ze ro 
( - 459.4° Fa hren heit), suddenly 
change into superconductors-their 
crystalline structure abruptly be 
comes fa r more orderly. Electricity 
flows through them with no resis
tance and therefore with virtually no 
loss of po ..... er or buildup of heat. Un
fortunately, this spectacular effect 
worked only if you continually 
bathed the metal in rare and expen
sive liquid helium to maintain that 
unimaginably low temperature. 

Then, last year, using ne ..... ce
ramic compounds, researchers were 
able to achieve superconductivity at 
- 424°. This was a great improve
ment because cheaper cooling via liq
uid hydrogen became possible. In the 
past few months, however, records 
have been broken right and left. A 
compound was developed that ..... ent 
superconductive at - 320°, which 
could be cooled by liquid nitrogen. 
Then another was found at - 240° 
and another at only - 57°. As this is
sue was going to press, a Ne ..... York 
company, Energy Conservation De
vices, announced the discovery of a 
material which superconducts at an 
astonishing 9° F. At these high tem
peratures, superconduction becomes 
inexpensive and practicaL You could 
do it in your home freezer. 

For years IBM had been pouring 
hundreds of millions of dollars into 

this technology without much suc
cess. In 1983, the giant computer finn 
halted further research and, as a re
sult, interest in superconductivity 
cooled in labs world'Nide. But now 
money is pouring in and physicists 
everywhere are mixing exotic com
pounds in a race to find the thing that 
goes superconductive at room 
temperature. 

Superconducting materials make 
extremely fast electronic switches. 
Ord inary silicon gates switch in 
10-20 nanoseconds (a nanosecond is 
one-thousandth of a microsecond). 
But superconductive gates switch as 
quickly as .05 picosecond (a picose<:
ond is one-millionth of a microse<:
ond, a very short amount of time). 
Superconducting gates thus run mil
lions of times faster than their silicon 
counterparts. 

If you make a ring of supercon
ducting material and send electric 
current into it , the curren t flows 
around the ring indefinitely. No resis
tance also means very low po ..... er re
quirements a n d no heal. 
Superconducting compounds prom· 
ise great advances in such diverse ap
plications as ext reme ly sensitive 
medical diagnosis equipment, ultra 
high-speed magnetic trains, far more 
efficient electric power, high-resolu
tion rada r, and many other break
throughs not yet conceived. The 
technology may also make possible 
the construction of inexpenSively 
powered supe rcomputers: desktop 
machines far, far more powerful than 
the Cray. 

Richard Mansfield 
Editorial Director 
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1290 Howa.d Avenue. Suite 303, Burlingame, CA 94010 

Midwest 3 12-72&.6047 
Texas 7 13-73 1-2605 
p,>(iroc Nonh",est '11 5-348.8222 
Nonhclll CA 41 5.348.6222 
Southern CA 4 15·348.8222 
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Nt. ... v t.\(;)\iro 415.348.8222 
ColorJOO 303.595-9299 
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repl'Oflucl,<1 in any (Of m .... ,thout wril1~'" pefITllssion from the publ~h~'f. (nlire 
cornenu COP)Tigllt Ci 191l7 COMPUTE! l'ublicat>om. Inc. Righu to progrJm~ 
dc~elopL,<! and submilled b)I 3ull lOr'S are expl.:!in(.'(/ ill our JuthOf contr.le\. Un
solicit~'<t rnak'rials oot ;lCCept~'Ii (()( publication will be rl1urnro if Juthot pro
vill!"!i ~ self..xklres~l. st:unptd em-elope. Wht'fC progr.tms art' indudet! in JI1 
.1"ide submissiOll, ~ till'" or d~k Illust accomp.lr1y the submis§ion. PrinTl'li list· 
i~.w nlltioo,,1I, but hL~llfut. M icies shookl be TUlllished .tS typed copy (UI" 
IlI.'f and kM'f'fc .... ~. ,kasc) wllh {Iouble SI~-..:il1g. Each artklc pal\" sh""ld Uc," 
thc Ilt lc uf the ,'rtide, (lite, .mel IlollTlC 01 the ~ut ho<. COMPUT(! Pu blic.ltions. 
Inc .. ,mllI1lCS no Ii.ll>ility lor 191'00 in articles Of IIdvCf1isen1l.~IIS. Opinions .... _ 
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New books

from COMPUTE!

COMPUTE! Books is bringing you a brand new

line up of books for your Commodore 64 and

128. These recent releases offer you everything

from programming hints to exciting games, from

educational to home and business applications.

Pascal for Beginners

Si 4.95 0-87455-068-8

Book/disk combination for the Commodore 64

$29.95 ISBN 0-87455-069-6

This Introductory text to standard Pascal on any computer is

on ideal tutorial for anyone who wants to learn this powerful

computer language. It Includes everything you need. Includ

ing on Introductory Pascal interpreter" for the Commodore 64

and 128 in 64 mode, ready to type In and use. Written In plain

English and ottering numerous program examples. It gently

and clearly explains standard Pascal and structured program

ming. Latter sections include discussions of advanced topics

such as tiles and dynamic data storage. There Is also an op

tional disk available lor $12.95 (or the Commodore 64 which
Includes most of the programs Ih the book. 688BDSK,

"The Commodore 64 Pascal Interpreter is not full-featured.

but still a powerful Implementation of Pascal which suits the

needs of most beginners.
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COMPUTEI's Music System

(or the Commodore 64 and 128

Book/disk combination only

S24.95 ISBN 0-87455-074-2

Sldployer, the feature-packed, popular music player and edi

tor program. Is now more versatile and more impressive than

before. Enhanced Sldplayer for the Commodore 128 and 64

includes two new versions—one for the Commodore 128 run

ning in 128 mode and another for the Commodore 64. Take

advantage of every feature the SID chip (the sound chip In
the 128 and 64) has to ofter. Just like the original. Enhanced

Sldployer Is easy to learn and use, with many powerful new

features, The accompanying disk contains the editor, player

programs (including a Singalong program), utilities, and sam

ple music that you can en|oy Immediately or change. The

new Sldplayer plays any songs created by the original

Sidplayer for the Commodore 64.

User's Guide to GEOS: geoPalnt and geoWrite
$18.95 ISBN 0-87455-080-7

Learn the ins and outs of GEOS. the new icon-based operat

ing system for the new Commodore 64C and the 64. with this

step-by-step guide. Everything from creating simple letters

with geoWrife and pictures with geoPoint to merging text and
graphics and using desk accessories is clearly and concisely

explained,

COMPUTEI's Second Book of the Commodore 128
S16.O5 ISBN 0-87465-077-7

The editors at COMPUTEI Publications have collected some of
the best games, programs, and tutorials tor the Commodore

128 (in 128 mode) from COMPUTE! magazine and COMPUTE!'!

Gazette. Like COMPUTE!'* First Book of the Commodore 128,

this book offers a variety ot programs and articles for every

128 user. Each program has been fully tested and Is ready to

type In and use on the Commodore 128 running In 128 mode,

There is olso a disk ovoilabte tor $12.95 which includes the pro

grams in the book. 777BDSK.

Mapping the Commodore 64, Revised

$] 6.95 ISBN 0-87455-082-3

An update of the bestselling memory map and programming

guide. It's a necessity for Intermediate and advanced pro

grammers. This definitive sourcebook has been expanded and

now covers the new icon-based GEOS (Graphics Environment

Operating System) with clear descriptions of how to make It

work for you. For BASIC and machine language programmers

ot both the Commodore 64 and 64C.

Look for COMPUTE! Books at your local computer or book store.

Or. to order directly from COMPUTEI, call toll free 1-800-346-6767 (In NY 212-887-8525) or

write COMPUTE! Books, P.O. Box 5038, F.D.R. Station, New York, NY 10150.

Please Include shipping and handling: S2.00 per book In U.S. and surface mail; S5.00 airmail.

NC residents add 5 percent sales tax and NY residents add 8.25 percent sales tax.

Please ollow 4-6 weeks for delivery.

COMPUTE! Publicationsjnc
Part of ABC Coniumei Magazine). Inc

One of Hie ABC PubWMng Companies

COMPUTEI Books are available outside the United States trom

subsidiaries of McGraw-Hill International Book Company.

New books 
from COMPUTE! 

COMPUTE! Books is bringing you a brand new 
line up of books for your Commodore 64 and 
128. These recent releases offer you everything 
from programming hints to exciting games, from 
educational to home and business applications. PASCAe 

Pascal for Beginners 
$14.95 
Book/diSk combination fO( the Commodore 64 

0-87455-068-8 

$29.95 ISBN 0-87455-069-6 
This introducTory lext 10 standard Pascol on any computer Is 
on k:Ieol Monol for anyone whO wonts to leam this powerful 
CompulBf language. It Includes evorythlng you need. Includ
Ing an Introductory Poscol Interpreter" for the Commodore 64 
and 128 In 64 mode. ready to type In ond use. Written In plain 
English and olferlng numerous program examples, II gently 
and clearty explaInS standard Pascal and structured program
ming. loHer sections Include dlscus.slOns of advanced topics 
SUCh as flies and dynamic data storage. rhere 1$ also on op
l/onol disk available fOf S12.95 for the COfTVT!Odore 64 which 
Includes most of the pfO{lfOmS In the book. 68lJBDSK. 

"The Commodore 64 PClCol Interpreter Is nol full·leatured. 
but sliU a powerful Implementat ion of Pascol which sulls the 
needs of most beginners. 

COMPUTEt's Music System 
for the Commodore 64 and 128 
Book/disk combination only 
$24.95 IS8N 0-87455-074-2 
5ldplayer. the feature-packed. popular music player and edi
tor jlfogram, Is now more versatile and more impressive than 
before. Enhanced Sldp/oyer for the Commodore 128 and 64 
Includes two new verslons---one for the Commodore 128 run
rmg in 128 mode and another for the Commodore 64. Take 
advantage of every feature the SID chip (the sound chip In 
the 128 and 64) has to offer. Just like the original, Enhanced 
SJdp/oyer Is easy to learn and use. with many powerful new 
features. The occompanying dlslc contains the editor. player 
programs (hcludlng a SingalOng program). utiHtles, ond sam
ple musiC that you can enJoy immedJolely or change. The 
new S/dplayer ploys any 50ngs created by the original 
Sidployer for the Commodore 64. 

~BEGINNERS 
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User's Guide 10 GEOS : geoPalnt and geoWrlte 
518.95 ISBN 0-87455-(180-7 
leom the Ins and outs of GEOS, the new Icon-based operat
ing system tor the new CommOdore 64C and the 64. with th is 
step-by-step guide. Everything from creating simple lellers 
with geoWrlte and pictures with geoPolnt to merging text and 
graphics and using deslc accessories is clearly and concisely 
explained. 

COMPUTErs Second Book of the Commodore 128 
$16.95 ISBN 0-87455-(177-7 
The editors at COMPUTEI Publications have collected some of 
the best games. programs. and tutorials for the Commodofe 
128 (in 128 mode) from COMPUTEI magozlne and COMPUTErs 
Gazette. Uke COMPUfEl's Firs t Book of the Commcx:jOfe 128. 
this book offers a variety 01 programs and articles lor every 
128 user. Each program has been fully tested and Is ready to 
type In and use on the CommOdore 128 running In 128 mode. 
fhere Is also a disk avo/lab/e fOf $12.95 which Includes the pta
grams In the book. 7178DSK. 

Mapping the Commodore 64, Revised 
$16.95 ISBN 0-87455-(182-3 
An update of the bestselling memory mop and programming 
guide. II's a neceulty lor Intermediate and advanced pro
gammers. This definitive SOI.Kceboolc has been expanded and 
now covers the new Icoo-bosed GEOS (Gmphlcs Environment 
Operating System) with clear descriptIOns of hOw to moke It 
war!< lor you. For BASIC and machine language programmers 
ot both the Commodore 64 end MC. 

look for COMPUTEt Books a t your local computer or book store. 
Or. to order direc tly from COMPUTEI, call toll free 1-800-346-6767 (In NY 212-887-8525) or 

write COMPUTEI Books. P.O. Box 5038, F.D.R. Statron. New York, NY 10150. 
Please Include shipping and handling: $2.00 per bOOk In U.S. and surface moll; $5.00 airmail. 

NC residents add 5 percent sales tax and NY residents add 8.25 percent sales Tex. 
Please allow 4-6 weel<s lor delivery. 

~~oc~!l'!!Lp"ublications,lnc,e 
0.... 01 tI'Ie A.fIC P\.oobIWIg c~ 

COMPUTEI Books are aveilable outside the United States trom 
subsidiaries of McGraw-Hili International Book Company. 



When you want to talk computers..
ATARI COMPUTERS COMMODORE COMPUTERS MS/DOS SYSTEMS

Atari Computers

800 XL 64K Computer $63.99

65XE 64K Computer 84.99

130XE 132K Computer 129.00

520ST Monochrome System 519.00

520ST Color System 679.00

Atari 1040

Color System $859
Includes: 1040ST. 1 mb RAM with 3Vz"

drive built-in, 192K ROM with TOS, Basic,

Logo, ST language, power supply and

color monitor.

Amiga 1000 System
Includes: Amiga 1000 CPU, 512K, 1080

RGB Monitor, Amiga DOS, Mouse,

Kaleidoscope $ -1 f)Q Q

Commodore-64C 64K ComputeM 79.00

Commodore-64C Sys. W/1802C.519.00

Commodore-128 128K Computer249.00

Commodore-128 SystBm Pkg....739.00

Amiga 2000 Computer call

Amiga 500 Call for pricing

Access

Leaderboard Golf 25.99

Accolade

Fight Night 19.99

Activlsion

Music Studio 34.99

Antic

Cad 3-D 32.99

Batteries Included

Paperclip w/Spellpack 39.99

Degas Elite 48.99

Epyx

Championship Wrestling 25.99
Infocom

Zork Trilogy 44.99

Mlcroprose

Top Gunner 19.99

Silent Service 24.99

Origin Systems

Ultima 4 39,99

Paradox

Wanderer {3-D} 27.99

Psygnosls

Deep Space 34.99
Tlmeworks

Wordwriter ST 48 99
VIP

Professional (GEM) 144.00

Activision

Hacker 32.99

Broderbund

The Print Shop 29.99

The Toy Shop 39.99

Commodore

Textcraft w/Graphic Craft 59.99

Assembler 79.99

Enhancer DOS 1.2 14.99

Discovery Software

Marauder Back-up 32.99

Electronic Arts

Deluxe Paint 69.99

Deluxe Print 74.99

Instant Music 34.99

Deluxe Video 69.99

Infocom

Hitchhiker's Guide 31.99

Micro Illusions

Dynamic-Cad 349.00

Mindscape

Halley Project 31.99

Deja Vu 34.99

Micro Systems

Analyze Version 2.0 119.00
Scribble 64.99

On-Line/Comm 49.99

Subloglc

Flight Simulator 37 99

V.I.P.

V.I.P. Professional 139.00

AT&T 6300 from $1299.00

Compaq from 1699.00

IBM-XT from 1099.00

IBM-AT from 2499.00

Leading Edge from 999.00

NEC Multispeed from 1499.00

Panasonic Business Partnerfrom 799.00

Toshiba 1100 Plus from 1699.00

PC-TOO 20 Meg

XT-Compatible $999

MS/DOS SOFTWARE

AST

Six Pak Plus PC/XT 169.00

Hercules

Color Card 159.00

Graphics Card Plus 209.00

Fifth Generation

Logical Connection 256K 329.00
Quadram

Silver Ouadboard 129.00

Video 7

EGA Video Deluxe 389.00

Zuckerboard

Color Card w/Parallel 89.99

■ESE
Ashton-Tate

d-Base III + 399.00

5th Generation

Fastback Utility 89 99

IMSI

Optimouse w/Dr. Halo 99.99
Lotus

Lot'JS 1-2-3 329.00

MicroPro

Professional 4.0 w/GL Demo 239.00

Mlcrostuf

Crosstalk XVI 89 99

P.F.S.

First Choice 119.00
Word Perfect Corp.

Word Perfect 4.2 209.00

COMPUTER MAIL ORDER

When you want to talk computers .. 
ATARI COMPUTERS COMMODORE COMPUTERS MS/DOS SYSTEMS 

Atarl Computers 
600 XL 64K COmputer. ............. $63.99 
65XE 64K COmputer. ....... ........... 84.99 
130XE 132K COmputer ....... ....... I 29.00 
520ST Monochrome System ...... 519.00 
520ST Color System .. ....... ... ..... 679.00 

' . . ,'. 

Atari 1040 
Color System 
Includes: 1040ST, 1 mb RAM with 3V2" 
drive built·ln, 192K ROM with TOS, Basic, 
Logo, ST language, power supply and 
color monitor. 

Access 
Leaderboard Golf. ............ .......... 25.99 
Accolade 
Fight Nighl. ............................... . 19.99 
Actlvlslon 
Music Studio ... .... .... ........ ....... .. 34.99 
Antic 
cad J.D ........ ....... ........ .. ........... 32.99 
Batteries Included 
Paperclip w/Spelipack ... .... .......... 39.99 
Degas Elite ........ ........................ .48.99 
Epyx 
Championship Wrestling ........ ... .. 25.99 
Infocom 
Zork Trilogy ... ..... ......... ........ ... ... 44.99 
Mlcroprose 
Top Gunner. ........... ................. ... 19.99 
Silent Servlce ..... ........................ 24.99 
Origin Syst ems 
Ultima 4 .. .... ........... .... ... ...... ...... 39.99 
Paradox 
Wanderer (3-D) .... ....... .. .......... ... 27.99 
Psygnosls 
Deep Space ........ .. ............ .. ....... 34.99 
Tlmeworks 
Wordwriter ST .. .............. ...... ..... .48.99 
VIP 
Professional (G EM) ....... ........... . I44.oo 

Amiga 1000 System 
Includes: Amiga 1000 CPU, S12K, 1060 
RGe Monitor, Amiga DOS, Mouse, 
Kalaldoscopa $1 099 

Commodore-64e 64K ComputerI79.00 
Commodore-64e Sys. w/1B02C.519.00 
Commodore-128 128K Computer249.00 
Commodore-128 System Pkg .... 739.00 

2000 COmputer ... .. .............. call 
SOO .................... CaIl tor 

Actlvlslon 
Hacker .. ... .... .. .. .... .......... ... ........ 32.99 
Broderbund 
The Print Shop ... ..................... ... 29.99 
The Toy Shop ..... .............. ....... .. 39.99 
Commodore 
Textcraft w/Graphlc Craft ............ 59.99 
Assembler ..... ....... .... .. .......... ...... 79.99 
Enhancer DOS 1.2 ..... .... ...... ... ... 14.99 
Discovery Software 
Marauder Back·up .. ............ .. .. .... 32.99 
Electronic Arts 
Deluxe Paint ....... ... .. .. ........ ......... 69.99 
Deluxe Prinl... .... ............... ......... 74.99 
Instant Music .... ..... ....... ..... .... ..... 34.99 
Deluxe Video ......... ........ ..... ........ 69.99 
Infocom 
Hitchhiker's Guide .. ....... .... ... ...... 31 .99 
Micro Illusions 
Dynamic·Cad ........... ...... ..... ..... . 349.00 
Mlndscape 
Halley Projecl. .. ........... ... ............ 31.99 
Deja Vu ........ ..... ..... ........ .... ...... 34.99 
Micro Systems 
Analyze Version 2.0 .......... .... .... I 19.00 
Scribble ........... ... ............... ......... 64.99 
On·UneJCOmm .. ....... .... .... ........... 49.99 
Subloglc 
Flight Simulator ..... ..... .... ..... .... ... 37.99 
V,],P. 
V.I.P . Professional.. .. ........... ...... 139.oo 

AT&T 6300 ... ... ............ .. lrom $1299.00 
COmpaq ....... .................. .Irom 1699.00 
18M·XT ........................... from 1099.00 
IBM·AT ........... ................ from 2499.00 
l eading Edge ... .... ......... ... trom 999.00 
NEe Multispeed ............. . from 1499.00 
Panasonic Business Partnerfrom 799.00 
Toshiba 1100 Plus .......... from 1699.00 

... .... .... . 169.00 
Hercules 
Color card .... ... ... ... .................. . 159.oo 
Graphics card Plus ... ................ 209.00 
Fifth GeneratIon 
logical Connection 256K ......... .. 329.oo 
Quadram 
Silver Quadboard .......... ... .. ....... 129.00 
Video 1 
EGA Video Deluxe ......... .. ... ...... 389.oo 
Zuckerboard 
Color card w/ParalleJ.. .. .............. B9.99 

MS/DOS SOFTWARE 
Ashton-Tate 
d·8ase III + ............ .... ........... .. . 399.00 
5th Generation 
Fastback Utility .... ..... .... ..... ..... .... B9.99 
IMSI 
Optimouse w/Dr. Halo ..... ..... ....... 99.99 
Lotus 
Lobs 1·2-3 .. ................. .. .... ...... 329.00 
MlcroPro 
Professional 4.0 w/G L Demo .. ... 239.00 
Mlcrostuf 
Crosstalk XVl.. ... ........... .............. 89.99 
P.F.S. 
First Choice ......... .... ..... .... ........ 119.oo 
Word Perfect Corp. 
Word Perlect 4.2 ..... ................. . 209.00 

COMPUTER MAIL ORDER 



When you want to talk price.
DRIVES MODEMS PRINTERS

Atari

AA314 DS/DD Disk (ST) $199.00

AA354 SS/DD Disk (ST) 129.00

SHD204 20 Meg ST Hard Drive579.00

Allied Technology

Apple Half-Heights 109.00

Commodore

Amiga 1010 3Vfe" 219.00

1541C 179.00

1571 239.00

CSI

10 mb (64-128) 1099.00

Indus

GT Disk Drive Atari XL/XE 179.00

Microbotics

20 mb Hard Drive (Amiga) 1299.00

Racore

Jr. Expansion Chassis 299.00

Seagate

20 mb ST-225 Hard Drive Kit....369.00

Supra

20 Meg Hard Drive (ST) 559.00

Xebec

20 mb (Amiga) 899.00

■
Amdek

Video 300 Amber Comp 139.00

Commodore

Commodore 1902 299.00

Amiga 1080 Hi-Res Color 259.00

MONITORS

Magnavox 8562 ft#%__

RGB/Composite *279
Magnavox

8505 RGB/Composite 199.00

NEC

12" TTL Green or Amber 109.00

JC-1401P3A Multi-Sync 549.00

Princeton Graphics

MAX-12 12" Amber TTL 169.00

Taxan

Model 124 12" Amber 119.00

Zenith

ZVM 1220/1230 (ea.) 99.99

Anchor
Volksmodem 1200
Anchor

6480 C64/128 1200 Baud $119.00

VM520 ST520/1040 1200 Baud.129.00

Atari

XM301 300 Baud 42.99

Best

1200 Baud External 119.00

Commodore

Amiga 1680-1200 BPS 169.00

CBM 1670 & C-128) 99.99

Everex

Evercom 1200 Baud Internal 109.00

Hayes

Smartmodem 300 External 139.00

Smartmodem 1200 External 389.00

Novation

Parrot 1200 119.00

Practical Peripherals

1200 BPS External 159.00

Supra

MPP-1064 AD/AA C64 69.99

1200AT 1200 Baud Atari 139.00

U.S. Robotics

1200 Baud External 109.00

2400 Baud Internal $189.00

■B
Maxell

MD1-M SS/DD 51A" 9.99

MD2-DM DS/DD 5*4" 10.99
MF1-DDM SS/DD 3Vi" 12.99

MF2-DDM DS/DD 3Vr 21.99

Sony

MD1D SS/DD 5Va" 8.99

MD2D DS/DD 51/4T1 10.99

MFD-100 SS/DD 3'/2" 13.99

MFD-200 DS/DD 3Vs" 20.99

Hewlett-Packard Calculators

28C Scientific Pro 199.99

18C Business Consultant 139.95

12C Slim Financial 74.99

DISKETTES

Atari

1020 XL/XE Plotter $30.99

1025 XL/XE Dot Matrix 129.00

XDM121 Letter Quality 209.00

XMM801 XL/XE Dot Matrix 189,00

XMM804ST Dot Matrix 179.00

Brother

M-1109 100 cps, 9 pin 209.00

M-1409 180 cps, 9 pin 359.00

Citizen

MSP-10 160 cps, 80-Column 299.00

Premier 35 cps Daisywheel 499.00

C.ltoh

8510-SP 180 cps, 80-Column Call

Epson LX-86

120 Cps W/FREE "189
Sheet Feeder, while supplies last!

Epson

LX-800 150 Cps, Dot Matrix Call

FX-86E 240 Cps, 80-column 349.00

FX286E 240 cps, 132-column Call

EX-BOO 300 cps, 80-column 429.00

LQ-800 180 cps, 24-Wire Call

Hewlett Packard

Thinkjet 399.00

NEC

Pinwriter 660 24 Wire 489.00

Pinwriter 760 24 Wire 689.00

Okidata

Okimate 20 Color Printer 129.00

ML-182 120 cps, 80-column 239.00

ML-192+ 200 Cps, 80-column...369.00

ML-193+ 200 cps, 132-column.549.00

Panasonic

KX-1080i 120 cps, 80-column....219.00

KX-1091i 180 cps, 80-column....299.00

KX-P3131 22 cps Daisywheel....289.00

Star Micronics

NX-10 120 cps, 80-column 209.00

NX-10C 120 cps, C64 Interface. 219.00

NX-15 120 cps, 132-column 369.00

Toshiba

P321SL 216 cps, 24-Pin Head...549.00

In the U.S.A. and In Canada

Call toll-free: 1-800-233-8950.
Outside the U.S.A. call 717-327-9575 Telex 5106017898 Fax 717-327-1217

Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283

CMO. 477 East Third Street, Dept. A408, Williamsport, PA 17701
ALL MAJOR CREDIT CARDS ACCEPTED.

POLICY: Add 3% (minimum S7.00) shipping and handling Larger shipments may require additional charges. Personal and company cheeks require 3 weeks

lo clear. For (aster delivery use your credit card or send cashier's check or bank money order. Pennsylvania residants add 6<Hj sales tax. All prices are U.S.A.

prices and are subject lo change and all items are subject to availability. Detective software will be replaced with Ihe same item only. Hardware will be replaced

or repaired at our discretion within the terms and limns of the manufacturer's warranty We cannot guarantee compatibility. All sales are linaland returned shipments

are subject to a restocking (ee.

....... When you want to talk price. 
DRIVES MODEMS PRINTERS 

Atari 
AA314 DSIOD Disk (5T) ......... . $199.oo 
AA354 SS{DD Disk (ST) ... ..... .. .. 129.00 
SHD204 20 Meg ST Hard Orive579.00 
Allied Technology 
Apple Half.Heights ......... .... ..... . 1 09.00 
Commodore 
Amiga 1010 3W' ....... ...... ......... 219.00 
1541C ....... ... ...... .................. ... . 179.00 
1571 .. '" .. ............... .... ... '" .... ....... 239.00 
CSI 
10 mb (64-128) .. ....... ...... ..... ... 1099.00 
Indus 
GT Disk Drive Alari Xl.1XE ..... .. . 179.00 
Mfcrobotics 
20 mb Hard Drive (Amiga) .. .... 1299.00 
Racore 
Jr. Expansion Chassis ... ...... ..... 299.00 
Saagate 
20 mb ST·225 Hard Drive Kit ... 369.00 
Supra 
20 Meg Hard Drive (ST) .... ....... 559.00 
Xebec 
20 mb (Amiga) .................. .... ... 899.00 

MONITORS 
Amdek 
Video 300 Amber Comp ....... .... 139.00 
Commodore 
Commodore 1902 ................... .. 299.00 
Amiga 1080 Hi-Res COtor. .. ....... 259.oo 

[J 
Magnavox 8562 
RGB/Composite $279 
Magnavox 
8505 RGBlCOmposits ................ 199.00 
NEC 
12" TTL Green or Amber .. ........ l09.oo 
JC-I401 P3A Multi-Sync ... . .. ....... 549.00 
Princeton Graphics 
MAX-12 12" Amber TTL. .. ... ..... 169.oo 
Taxan 
Model 124 12" Amoor ... .. ........ .. 119.00 
Zenith 
ZVM 122011230 ........... ... ... .. (ea.) 99.99 

Anchor 
Volksmodem 1200 $9999 
Anchor 
6480 C641128 1200 8 aud ........ S119.OO 
VM520 ST52011040 1200 8 aud.129.oo 
Atari 
XM301 300 8aud ......... ...... ...... .. .42.99 
Best 
1200 Baud Exlernal .... ... .... ...... 119.00 
Commodore 
Amiga 1680-1200 BPS .. .... ....... 169.00 
CBM 1670 & C-128) ....... ........... 99.99 
Everex 
Evercom 1200 Baud Internai.. .. . l09.00 
Hayes 
Smar1modem 300 External ........ 139.00 
Smartmodem 1200 External ...... 389.00 
Novation 
Parrot 1200 ...... ......................... 119.00 
Practical Peripherals 
1200 BPS ExternaL ..... ........... .. . 159.00 
Supra 
MPP-l064 AD/AA C64 ...... ..... .... 69.99 
1200AT 1200 Baud Atari ...... .... 139.00 
U.S. Robotics 
1200 Baud Exlernal. ...... ........... l 09.oo 
2400 Baud Internal.. ................ SI 89.oo 

DISKETTES 
Moxell 
MD1-M SS/DD 51/4" ... ........... .... ... 9.99 
MD2-DM DS/DD 51/4 ........ ........ ... 10.99 
MF1·DDM SSIDD 3W' ... .... ... .. ... 12.99 
MF2·DDM DSIDO 3W· .... ........... 21 .99 
Son, 
MOlD SSIDD 51/4 .. ........ ...... .... .... . 8.99 
MD2D DS/DO 51/4" ..... ................ 10.99 
MFO-l 00 SSIDD 3W· ...... ... ........ 13.99 
MFO-200 OSIDD 31fz" ......... 20.99 
Hewlett-Packard Calculators 
28C Scientific Pro ...... ... ... ... ...... 199.99 
18C Business COnsuUanl. ......... 139.95 
12C Slim Financial. ... ...... .. ...... .... 74.99 

In the U.S.A. and In Canada 

Atarl 
1020 XUXE Ploller. ............. ..... $30.99 
1025 XUXE Dot Malrix .......... ... l 29.oo 
XOM121 l eiter Quality .............. 209.oo 
XMM801 XUXE 001 Malrix ... ... .. 189.oo 
XMM804ST 001 Malrix ... ........... 179.00 
Brother 
M·ll09 100 cps, 9 pin .... .......... 209.00 
M·1409 180 cps, 9 pin .. .... ........ 359.oo 
Citizen 
MSP·10 160 cps; 80-COlumn .. ... 299.00 
Premier 35 cps Daisywheei... ... .499.oo 
C.ltoh 
8510-SP 180 cps, 80-COlumn ....... .. Call 

Epson LX-86 
120 cps wlFREE $189 
Sheet Feeder, while supplies lastl 
Epson 
LX·800 150 cps, Dot Malrix ........... CaIl 
FX-86E 240 cps, 8O-column ....... 349.00 
FX286E 240 cps, 132-column ........ Call 
EX-Soo 300 cps. 8O-column ...... .429.oo 
l Q-800 180 cps. 24-Wire ... .. .......... Call 
Hewlett Packard 
Thinkjet .................................... 399.00 
NEC 
Pinwriter 660 24 Wirs ............... .489.00 
Pinwriter 760 24 Wire ...... ...... .... 689.oo 
Okldata 
Okimate 20 Color Printer. .......... 129.00 
ML-182 120 cps, 8O-column ...... 239.00 
ML·1 92 + 200 cps, 80-c0lumn ... 369.oo 
ML-193+ 200 cps, 132-column.549.00 
Panasonlc 
KX-l080i 120 cps, 8O-column .... 219.00 
KX·l091i 180 cps, 8O-column .... 299.00 
KX·P3131 22 cps Daisywheel.. .. 289.oo 
Star Mlcronlcs 
NX-l0 120 cps, 80-c0lumn .. ...... 209.00 
NX·l0C 120 cps, C64 In\erface.219.00 
NX·15 120 cps, 132-column ...... 369.00 
ToshIba 
P321Sl 216 cps, 24-Pin Head ... 549.00 

Call toll-free: 1-800-233-8950. 
Outside the U.S.A. call 717·327·9575 Telex 5106017898 Fax 717·327·1217 

Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. A40B, Williamsport, PA 17701 

AlL MAJOR CREorr CARDS ACCEPTED. 
POUCY: Add 3% (minimum $7.00) shipping and handling. larg&. shipments mav require addillonal chalge5. Personal and eompany cha-cks ,equi'll 3 w.utks 
10 eleal. For lasle! delivery use your crud~ card or send cash ie,'s check or bank money Or<jllf. Pennsylvania '(jsld"nts add 6'140 sales III~ . All prices are U.S.A. 
prices and are sUbJIIC! to change and all items 818 WbjllC:l 10 8ve llet:lllity. Oeleclive soltwer& will be replaced with the aamB Item only. Herdware will be lepleced 
Of repaired al our discretion wilhln lhe terms and limits 01111$ manulpelure,'S warranty . We Car'l1lO1 gUBranlee compatibility. All aales alelinal and rstumed shipments 
ale subject 10 II restOCking lee. 



Editors and Readers

Do you have a question or a problem?
Have you discovered something that

could help other Commodore users? We
want to hear from you. Write to

Gazette Feedback, COMPUTErs Gazette,

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

We regret that due to the volume of

mail received, we cannot respond indi

vidually to programming questions.

The Rules For Using Numbers

I have tried for several weeks to find an

answer to my question by my own re

search, but with no luck. It's about to

drive me up the wall. The attached pro

gram printout doesn't make sense to

me. What do the numbers in the DATA

statements mean? I know there are 73

data elements and that line 10 POKEs

them into consecutive bytes of memory

starting at 49152, but what do the num

bers do? If you were writing a program,

how would you know what numbers to

put in to do what you wanted?

Bob Wagner

The data you question starts out like this:

1 DATA 169,254,45,14,220,141,14

DATA statements can hold many

types of information. Those numbers

might be sports scores, stock prices, or

shoe sizes.

In this case the data holds a machine

language program. Later in the program a

SYS 49152 occurs, and 49152 is where

these numbers are POKEd at the begin

ning of the program. The SYS command

transfers control from BASIC to a machine

language routine. To find out what these
DATA statements mean, you must disas

semble them. To do this you need a table

of opcodes for the 6502 microprocessor.
First look up 169 in the table. You find

that 169 is an IDA immediate instruction

and that it takes a one-byte argument.

That means that the next byte is the oper

and for the IDA instruction. So the actual

instruction is IDA #254. Following this

process again, we find that the next num

ber represents AND, and it takes a two-

byte address, which in this case is

H+220'256; so, we have AND 56334. Of

course, you have to know machine lan

guage to understand what the routine does

and how it does it. Disassembling is a pow

erful tool for learning how other program

mers do the things they do. So how does

anyone know what numbers to put into the
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DATA statements? Most machine lan
guage programmers use an assembler to

write their programs. The assembler takes

source code and converts it into bytes in
memory. Later, these bytes are copied from

memory into DATA statements.

A Light At The End Of The File

I am writing a program to read a se

quential file on disk and print it on a

printer. The program below works fine

except when it comes to the last data

item in the file, which it keeps printing

forever:

10 OPEN 2, 8, 2, "1MP.DATES,S,R"

20 OPEN 3, 4

30 INPUT#2, AS

40 PRINT#3, A$

50IFST-0THEN30

60 CLOSE2: CLOSE3

The problem is the variable ST in

line 50; it never equals 64. Could you

please let me know if there is a way to

fix this?

Yousef Eisa Ebrahim

The variable ST tells you the STatus of the

last serial bus input/output operation.

Like TI and TI$, it's a reserved variable

which is automatically updated by the

computer.

Your program is almost correct, but

you're not checking ST soon enough. After

the INPUT* in line 30, ST equals 64 if the

program has reached the end of the file.

Testing the value of ST is one way to find

the end of a disk file.

But the PRINT* in line 40 is also a

serial bus input/output operation. It re

sets ST to 0, indicating that the printer

didn't return any error codes. To fix the

program, record the value ofST in another

variable after the INPUT* from the file,

but before the PRINTS occurs. For your

example, add a line 35 Q=ST. Then

change line 50 to IF Q = fl THEN 30.

When the last piece of data is read from

the file, the program will end.

Hiding Data From The User

Is there a way to prevent people from

listing a BASIC program? I'm writing an

adventure game and want to hide the

listing.

Troy Pladson

There are several tricks ranging from sim

ple to complicated that prevent a BASIC

program from being listed. One is to put a

colon, a REM, and a shifted L at the end of

a line (this works on the 64 but not the

128). The line will list, but theLcauses an

error message to print, and the listing

stops. You can also add to a line a REM

and two quotation marks (then delete the

second one, so you're not in quote mode);

then add RVS ON and a series of reversed

Ts, which will act like DELetc characters.

The problem with these schemes is

that no matter how clever you are with

protecting your program from being list

ed, there are usually a large number of

people who can figure out what you did

and get around it. For example, a tech

nique that prevents you from listing to the

screen doesn't always work on printer

listings.

If you've stored in DATA statements

the messages, room descriptions, trea

sures, traps, and other miscellany, it's

possible that someone would list the pro

gram to figure it out instead of learning by

playing the game. There are several ways

to foil nosy users. You could put the infor

mation in a sequential file instead of in

DATA statements. Another possibility is

to encode the information by using ASC

and CHR$ to convert characters to ASCII

numbers and turn them into codes that

aren't easily read. You could also put in

some false paths, like a room containing

huge amounts of gold, but no doors that

lead to it. Someone who read through the

listing might spend a lot of time trying to

find the imaginary treasure trove.

128 Percussion

I'm writing a synthesizer program, and

I'd like to know how to create sounds

on my 128 like bass drums, snares, and

cymbals. The percussion sounds soft

ware designers come up with sound

mainly like hand claps.

Jesse Jack

The SID (Sound Interface Device) chip

found in the 128 can make very sophisti

cated sounds. The 128's BASIC 7.0 sup

ports the SID chip with six music

commands: VOL, SOUND, ENVELOPE,

TEMPO, PLAY, and FILTER. To get

rhythm sounds such as the snare drum,

bass drum, and cymbal, only a few steps

are necessary.

Here's a program for the 128 that de-

Do you have a question or a problem? 
Have you discovered SDmethillg that 
could help other Commodore users? We 
TlJallt to hear fro III you. Write t o 
Gazette Feedback, COMPUTErs Gaulte, 
P.O. Box 5406, Greensboro, NC 27403. 
We regret that due to the f}oiume of 
mail received, Wt' cannot respond indio 
vidually to programming questions. 

The Rules for Using Numbers 
I have tried for several weeks to find an 
answer to my question by my own re
search, but with no luck. It's about to 
drive me up the wall. The attached pro
gram printout doesn't make sense to 
me. What do the numbers in the DATA 
statements mean? I know there are 73 
data clements and that line 10 POKEs 
them into consecutive bytes of memory 
starting at 49152, but what do the num
bers do? !fyou were writing a program, 
how would you know what numbers to 
put in to do what you wanted? 

Bob W!lgner 

The data you question starts out like this: 
1 DATA 169,254,45,14,220,141,14 

DATA statements ca ll hold many 
types of in formation. Those numbers 
might be sports scores, stock prices, or 
shoe sizes. 

In/his case tire data Irolds a machille 
language program. LlIter in the program a 
5Y5 49152 occurs, alld 49152 is where 
these numbers are POKEd at the begin
ning of the program. The SYS command 
trallsfers COlltrol from BASIC to a machi/Ie 
lallguage routille. To fhld out what these 
DATA staitmellts meall, you must disas· 
semble them. To do tlris you nud a table 
of opcodes for the 6502 microprocessor. 
First look up 169 ill tire lable. You filld 
that 169 is an LOA immediate instruction 
alld that it lakes a one-byte argument. 
That means that the IIext byte is the optr
and for the LOA instruction. So the actual 
illstruction is LDA #254. Fol/owillg this 
process agaill, we filld that the next num· 
ber represents AND, alld it takes II two
by te addrru, which in this case is 
14 + 220-256; SD, we have AND 56334. Of 
course. you have to know machine lall
guage 10 ullderstand wlrat tile routine does 
and how it does it. Disassembling is a pow
erful tool for leaming how other program
mers do the IIl ings they do. So how does 
anyone kllow what /lumbers to put inlo the 
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DATA sta temen ts? Mos/ machille lan 
guage programmers use all assembler 10 

write their programs. The IIssembler takes 
source code and converts it ill/a bytes in 
memory. lAter. these bytes are copied from 
memory into DATA statemellts. 

A Ught At The End Of The file 
I !1m wri ting a program to read a se
quential file on disk and print it on a 
printer. The program below works fine 
except when it comes to the last data 
item in the file, which it keeps printing 
forever: 

10 OPEN 2. 8, 2. '1MP.DATES,S,R" 
20 OPEN 3, 4 
30 INPUT #2. AS 
40 I'RINT#3, AS 
50 IF ST - O THEN 30 
60 CLQSE2: CLOSE3 

The problem is the variable ST in 
line 50; it never equals 64. Could you 
please let me know if there is a way to 
fix this? 

You~f Eisa Ebrahim 

TIle variable ST tells you tile STatus of the 
Illst serial bus input/output operatioll. 
Like TI aud T/$, it's a reserved variable 
which is automatically updated by the 
computer. 

Your program is almost correcl, but 
you're IIOt checking ST soon ellOugh. After 
lire INPUT# illlille 30, ST equals 64 if the 
program has reached the end of the file. 
Testing the value of 5T is aile way 10 find 
Ihe elrd of a disk file. 

But the PRlNT# ill line 40 is also a 
serial bus input/output opera/ion. It re
sets ST to O. illdicatillg that the printer 
did,,'t retum any error codes. To fix the 
program. record the ualue ofST in another 
variable aftu Ihe INPUT# frolll the fi le, 
but before the PRlNT# occurs. For your 
example, add a /ine 35 Q- ST. Therr 
challge lille 50 to IF Q - O THEN 30. 
When the last piece of data is relld from 
the fi le, the program will eud. 

Hiding Data From The User 
Is there a way to prevent people from 
listing a BASIC program? J'm writing an 
adventure game and want to hide the 
lis ting. 

Troy Pladson 

Tlrcre are seuual lricks rallging from sim-

Editors and Readers 

pie to complicated Ihal preuelll a BASTC 
program from being listed. Olle is to put a 
cololl, II REM. alld a slrifted Latthe elld of 
a line (this works all Ihe 64 but IIOt the 
128). The liue will list, but Jlre L causes all 
error message to prillt, and the listillg 
stops. You can also add to a line a REM 
and two quotation marks (then delete the 
second aile, so you're 1101 ill quote mode); 
then add RVS ON alld a series of reversed 
Ts, whirll will act like DELete cllllracters. 

The problem with these schemes is 
that 110 matter how cfeuer you are with 
protecting you r program fro m beillg list
ed, tllere are usually a lll rge number of 
people who call figure ou t what you did 
alld get around it. For example, a tech
lIiqrle that prevents you from listillg to the 
screen does,,'t always work all prillter 
listiugs. 

rf you've stored in DATA statemellts 
Ih e messages, room descripliolls, trea 
surtS, traps, and other miscellany, it's 
possible thai someone would list tire pro
gram to figure it out instelld ofleaTllillg by 
playing Ihe game. There are several ways 
to foi/nosy users. You could put the illfor
malio" ill a sequelllial file instead of ill 
DATA statements. Anol/,er possibiJity is 
10 encode the illfonnatioll by using ASC 
and CHR$ to convert characters to ASCII 
/lumbers and tum them i/lto codes that 
aren't easily read. You could also put in 
some false paths. like a room cmllaining 
huge amounts of gold, but flO doors that 
lead to it. Someone who read tllrough the 
listilrg mig/rt spend a 101 of time trying to 
find the imaginary treasure Irove. 

128 Percussion 
I'm writing a synthesizer program, and 
I'd like to know how to create sounds 
on my 128 like bass drums, snares, and 
cymbals. The percussion sounds soft
ware designers come up with sound 
mainly like hand claps. 

Jesse Jack 

The SID (Sound Illterface Device) c}tip 
foulrd in the 128 can nrllke very sophisti
cated sounds. The 128's BASIC 7.0 sup
ports the SID chip w ith six music 
commands: VOL, SOUND, ENVEWPE, 
TEMPO, PLAY, alld FILTER. To get 
rhythm sou lids such as the SIIore drum, 
bass drum, alld cymbal, mIry a fw steps 
are necessary. 

Here's a prO!ral/l for the 128 that de-



fines some percussion sounds and plays a

rhythm track:

10 TEMPO 32:ENVELOPE 1,0,4,0,3

,3:ENVELOPE 2,0,05,2,0,3:EN

VELOPE 3,0,0,0,3,3:FILTER 9

36,13,1,0
20 PLAY ■'V1X0T1U15V3X0T3U15V2X

1T2U15"

30 PLAY "MV2O6HCV30HHCV2O6QCMV

3O0QCMV2O6HCV1O6HCV2O6HC"

40 GOTO 30

For more about how the SID chip

works, see "Exploring the SID Chip" else

where in this issue.

Replacement Supplies For The 1520

1 loved the tip in the May issue for turn

ing the Commodore 1520 printer/plotter

from device 6 into device 4.1 dug mine

out of the closet and in ten minutes had

it working. But 1 was out of paper. I've

looked everywhere, but have had no

luck. Can you help?

Harold Wallace

Commodore no longer makes the 1520

printer/plotter or supplies for it, but

there's an alternate source. Radio Shack

once sold a printer/plotter which was

very similar to the 1520, The pens and pa

per for the Radio Shack plotter will fit the

1520. A local store will either have them

in stock or be able to order them for you.

BSAVE For Variables?

I've found that with my 128, saving

sprite data or other information directly

from memory to binary files with

BSAVE is faster than saving variables tc

data files. Is it possible to BSAVE vari

ables? How would you do it?

Michael Petracek

You're right, writing to a sequential file is

slower than BSAVEing a portion of memo

ry. Here's why: A program that writes

variable values to a file (using PRINTS)

sends ASCII characters. For example, if

the variable X holds the number —513.68,

the command PRINT#1, X would send a

minus sign, the ASCII character for 5

(CHR$(53)), the ASCII character for 1, the

ASCII character for 3, and so on. When the

program reads such a file, it has to convert

the individual characters into the five

bytes that represent a floating-point num

ber. Also, a program that reads a file byte

by byte has some delays between the char

acters, partly because it's checking for the

last character in the variable value.

Theoretically, it's possible to BSAVE

variables from bank 1 and later BWAD

them into memory, but you'd have to un

derstand how variables are stored in

memory. Simple variables such as AS,

QQ, or Y3% (string, floating-point, or

integer variables that are not arrays) use

two bytes for the variable name and five

for the variable descriptor, which is cither

a binary representation of a number or (for

strings) more information about the vari

able. With numeric variables (floating

point and integer), the binary value is

self-contained in the five bytes immedi

ately following the two bytes for the name.

String variables use one of the five bytes to

hold the string length and use two more as

a pointer to high memory where the actual

string is located (these strings move

around from time to time, in the process

called garbage collection). Oh the 128—

but not on the 64—the strings in high

memory are immediately followed by a

two-byte pointer that points back to the

descriptor in low memory.

What this means is that you can't just

BSAVE the string information; you'd have

to BSAVE at least two portions of memory,

plus you'd probably have to sacrifice all

other strings, and you'd have to save a

large amount ofgarbage (unless you forced

garbage collection with the FREd) func

tion). You'd need to save the zero-page

string pointers, too. You'd have to use sev

eral BSAVEs, which would take more time

than it's worth.

So strings are out of the question, but

numeric variables could be BSAVEd. To

find the address of a particular variable,

use the POINTER function, which returns

a pointer to the first of the five bytes con

taining the value, just past the two bytes

of Die variable name. You'd have to

BSAVE the byte from the address returned

by POINTER, plus the following four

bytes. The best application for BSAVEing
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filles some percussiml sou lids alld plays a 
rhythlll track: 
Ie TEMPO 32 , ENVELOPE 1,0,4,0,3 

, 3,ENVELOPE 2,e,eS,2,e.3IEN 
VELOPE 3,0,0,0,3.3:FILT£R 9 
36 , 111.1.111 

2111 PLAY "VIX0TIU1SV3XI1IT3UlSv2X 
IT2U l S" 

3111 PLAY ~MV20611cv300HCV2060CMV 
30eoCMV206Hcvl06HCV20611C~ 

40 GOTO 30 

For more aboul haw the SID chip 
works, see "Explorillg Ih t SID Chip" else
where ill IIlis issue. 

strings) more i"formatioll Ilboul Ihe vari
able. Wilh 1IImleric variables (/loating
P0;'I t mId inleger), Ihe biliary value is 
stlf-col/tailled ill tile five byles immedi
ately follClW il/g til t two bytes for IIIe III/me. 
SIring vll riables use aile of the five bytes to 
Irold tile strillg lengtlr I/ 'u/ use two 1I10rc as 
a poilller 10 high memory ulhrre til t actual 
slrillg is local td (these strings movt 
aroulld from time to limt, ill tile process 
called garbage collection). 01/ tile 128-
bllt 1101 all Ihe 64-tlre strings if! high 
memory are immediately followed by a 
two-byte pail/ItT III IlI F,oil/ts back 10 lhe 
dtscriplor in low memory. 

Whol IIIis mealls is lhat you cal/'t just 
BSAVE lilt slrill8 illformatioll; yOl/'d have 
10 BSAVE at leas/lwo portions of memory, 

plus you'd probably have to socnfict all 
olher slrillgs, oud you'd have to save a 
II/ rge 01110141/1 of garbage (unless you forced 
garbage collectiOll with the FREm func
tioll). You'd "eed to save the zero-page 
strilrg poillters, too. You'd Izl/ve to use sev
eral BSAVEs, Wlliell would toke mOTe time 
tholl it's worlh. 

So slrillgs art out of the queslioll, bUI 
lIumeric variables could be BSAVEd. To 
find the address of a particular vl/riable, 
lise the POINTER function, ll)hicl/ returns 
1/ pointer to tire first of tht fivt byles con
lail/illg the value, just paSI tile two bytes 
of lire variablt lIame. You'd havt to 
BSAVE tile byte from Ihe address returntd 
by POINTER, plus Ihe following fO llr 
bytts. The besl applicotiou for BSAVEi"g 

Replacement Supplies fo r The 1520 
I loved the tip in the May issue for turn
ing the Commodore 1520 printer/plotter 
from device 6 into device 4. I dug mine f------------------------- ------
out of the closet and in ten minutes had 
it working. But I was out of paper. I've 
looked everywhere, but have had no 
luck. Can you help? 

Harold Wallace 

Comlllodort no longu makes the J 520 
prillter /plotter or supplies for it, but 
there's all alternate sou ret. Radio Shack 
onet sold a printer/plotter which was 
very similar to the JS20. The pells aud pa
per fo r the Radio Sllack plotter will fi t tile 
1520. A local store will tither have IIlelll 
ill stock or be able to order them for you. 

BSAVE for Variablesl 
I've found that with my 128, saving 
sprite data or other information directly 
from memo ry to bin ary files with 
BSAVE is faster than saving variables to 
data files. [s it possible to BSAVE vari
ables? How would you do it? 

Michael Petracek 

You're right, writillg to a sequel/tial file is 
slower tllI/" BSAVEi"g 1/ portioll of memo
ry. Here's why: A program II/I/t writes 
varil/ble values 10 a filt (llsilig PRINT#) 
sends ASCli characters. For example, if 
the variable X holds the /lumber -513.68, 
the commalld PRlNT#I, X would send a 
minus sig", the ASCII ChOTocler for 5 
(CHR$(S3», tile ASCll eI,arl/cler for t the 
ASCII character for 3, aud so au. Whell the 
program rtads such a filt, it has to COUtltrl 

the individual elloraclers illio the five 
bytes that represellt a /loatillg-poi"t 1/141/1-
ber. Also, a program tI,at reads a file byte 
by byte has some delays btlwun tht char
acters, partly because iI's checking for tht 
last character ill the variable value, 

Theoretically, it's possible to BSAVE 
variables fro m bank J arid later BWAD 
thtm into memory, but you'd have 10 1411-
dtrstl/nd how vllTiables are stored ill 
melllory. Simple variables such I/ S AS, 
QQ, or YJ % (S Iring, /loal i" g-poil/t, or 
integtr vllriables thllt art not a"ays) USt 
two bytes for Ih t variable nalllt and /ivt 
for the variable descn·ptor, which is eilhtr 
Il biliary rtpresentalion of a lIumber or(for 

111E ClAnliCS """:':SfOUllll 10. c-Jor. lit 1_ C. I:III1n C64 __ r ,,1dj1J ......... ttlnf 
, • ..,Nco ~ be\>o._ •• Ioliq dt.wIoII ~ ........... 
• ww ........ , .,.plW: pic"''' 1>0_ ... , o! tho 

loOuwt:I.oIl>fOI' ..... - _ 00001.11 
-c~os - KOALA 
• t"t.IlIUDl!AW - BI.Al.lNC 'AOOU'S 
- ANIMATION STATION ' PAIN'T MACIC 
- Ii:WlK 'AI:IoT - 111£ CltN'ltlCS 
• PlCASSO'S R£VEN(;E MACIOA." rur-1OR 
- VlOC()M II-' • 8lll.IIOAlID MAKER 
- OOMI'UIllI nES - J'lU:',T SIlOP 
• CADP"1i: II-' - M1C/tO IJJ.\IS"TMTOR 
• Pl!MIPlIEltAL VISION - SUl'F.Jt S~~I 
• I'LYING OOLOIIS - SORCDlOIfS M'I'RE. ... "CI! 
• Allr sn/DIO • SAlIAIlA AIISllIAC110N 

• V'-~I (""" " bo ..... n Ih· ..... ",I M~IUt.Olou. I 
• All "", .. .-.Ion ,. 1 .. pI_ in """ •• IY I~. 

• AU modolM .... f." dal 1101 
• Coo_ .... , "..",. ... 10 • ltaDd .r.n.. ___ 

I .. tJoodIo>I . • ~!ObOOtinI f>le: I ... oIIdo _ -. ere. 
• c..:...wJ ... , pIcfuro willllho Mln.n nu; op-. to 

..,.. bi1mllp. 00:'- __ r ..-,. _r.roI, 
Ioo~ ...... 

• AU opliono _" drl ....... deoi,.,.r roo I." . ... , ..... 

__ ..... ___ ..... ,,_,, ___ .. ... _ ...... u .. _ .. . ....... _ .... .. _ 

Complete Data Automation, Inc. 
P.O. sox I052-YREKI'. CA 96()97 
Phork-: /91 6) 842·3431 
0Nltf "'" OistrillUtc. ITICI~~1n Invlttd 

'3495 
PVs 2.00 l/Upping & IIITldIillg 

ClIiI. TH tiId ,,, Hin tu 
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Don't Settle For Less...fcp

COMMODORE 128Z

1571 Disk Drive $229.00

COMMODORE

Si $159-95 SB
Includes GEOS & Quantmm Link

1541C Disk Drive $169.95
1802C Monitor $199.00

COMMODORE 128 d*"7H Q f\n
PACKAGE DEAL S>' I ».UU

Includes: 1571 Disk Drive, Either Commodore

19Q2A or Magnavox 6562 Color Monitors, Box of

Tussey Disks with Liretlme Warranty, and (2)

tntocom Games; Zork II & Deadline

COMMODORE 64C

PACKAGE DEAL

Includes: Enhancer 2000 Disk Drive, (2) Joy

Sticks, and (2) Iniocom Games;

Zork II! & Suspended.

w/Commodore 1802C Color Monitor.... $489.00 [

PAT T TTT?V Educational Software too!
VXT\ I J.LJ I-Jll X All Games slocked lor quick ship!!!

MISC GAMES _^^^_1
Championship Bluing $17,95
HobMt $24.95

International HocKoy $18.95

ACCESS
Leader Boaid .„,„ $20.95

LoilHOr Board Town. Disk 116 95

ACCOLADE^^^^^^l
Ace ot Aces ,. $23.95

Hard Baa $22.95

K»adUnlilDead_ , JCALL

ACTIONSOFT
Up Periscope $24.95

Thunder Chopper $24.95

ACTIVISION

G3momaker Safi LIDrary... $15.95

Gamemakar Spoils Library S15.B5

Garry Kitctisn's Gamamstir S!4 B5

GBABaskeit>8li2on2. .. $24.95

lamttwW $2195

I am trie 128 $24 95

L :■* Cc ;t,.;. ■ I'. ; - 324 95

Sfianghai $S6.95

Space Shuttle SI9.95

BRODERBUND^^^^J
Lode Runner $24 95

DAVIDSON &ASSOC.

Now fn aiockl Call tor price on sales

DATA EAS^^^^^^I
Commando $24.95

KaraioCnamp we 95

ELECTRONIC ARTS

AgaoiAdventure $12.95

America's Cup ,„... $24.95

Amnesia $29 95

Ank: Fo< $24.95

Auioduel $37.95

Banls Tale $32 95

Bard's Tale II... $29.95

Bartfs Tbib Cluo Soon *10.95
Banlolroni $29.95

Cnrriani ai War $37.95

Chessmaster 2000 $26.95

Dan Dare ; $16.95

Europe Ablate $37.95

Maitle Madness $23.95

MooBms $29 95

Murder Pnrty $25.95

Music Construction Sel..., $12.95
PHMPagasus $27 95

I'inhallConslrucllonSel ,. $12.95

Road In Moscow $29 95

Ruosia $29.9S

Sevan Cilies oi Gok) $12.95

Slaiflael I $32,95

Touchdown Football $22.95

UBimal S2995

Ultima III S37.95

UttmalV— $45 95

World Tour Go* $27.95

KI'YX

500XJJoysuck $14.95

Cttampjonsnip Wresitng.. $27.95

Mown Monster (IB.95

Siibbl Soons $29.95

EuO BaHa „ $29.95

Summer Games _ $16.95

SummsrGamesll $26 95

SupsrCycto SI6 95

Winter Games _, $27.95

WorUGamos .,.. $29 95

Wo rkJ'5 Groat list Bins Ball $24.95

Worlrfa Groaioai Football S2B.95

Croatn u Caltnotr SCALL

F1REBUU) ,^_^_^_
EHb S22.95

Hilchhikers Guide $22.95

Laather GoddesEes $24.95

Wisfibrinoor S25.95

INVISICLUE BOOKS FOB

ANY INFOCOM GAME $6.95

MICHOl'ItOSE

AcrojBI I24.S5

F-l5Slrll.oEnalo $21.95

Gunstiip - $34 95

Kannefly Approach $24.95

NATO Commander $24.95

Pirates $25.95

Silant Service , $24.95

Solo Flight $24.95

I.ANCKHAFNEHii,.u..i»,[
■. -,- r. ■ -.. , ..I .- ..

3mi Fooitail $29.95
Qaskuibali.ihoProGama.. $29.95

Final Four Baskeloall S29 95
Comng Soon. Baseoal! IN

MINTJSCAPE I

FU - $19.95
Intfaia Jones., ._ $22 95

Infiltrator $21 95

Pa/olta S19 95

Perfect ScoreSAT prsp.. $49.35

Star Trek Promethlan AOv $29.95

Uetil l^ala $19 95

Ufioiura $26.95

Call lor prices on

oiher MINDSCAPE productsl

SIMON & SIIUSTEK
Paper Airpfcino con si $24.95

SpyHiniiar J19.95

Siar Treh-Kobayashi alt.... $29.95

Typing Tulor III $29 95

SUBLOGIC

FEght Simulaior II $32 95

FooioaH $37.95

FSIISconeiydisk $15.95

Jel $Z9 95

Pure Sta: Baseball $37 95

C-64 BUSINESS AND PRODUCTIVITY

C-li-t UATAI1ASKS

Bnnk Siraet Filer $34 95

ConsuHani „ 539.95

DauManagsr S19.9S

Fleet Filer $29.95

Profile 64 ; $36.95

C-CA INTEGRATED PKGS
Homepali 539.95

Trio SCALL

Vnajtai W »K S39 95

Vizoslar64BK $59.95

C-(M SI'ItKADSHEETS
Caw $39.95

SwiWeak: 64 w/Bflsways ... $39 95

SioewayE .$19.95

C-64 WORD PROCESSORS
Bar* Slrest Wnlet SCALL

Font Master II $34.95

FontMasler64 S34.95

Paperclrp w'speirpacfc $49.95

Pockot Wraor Dictionary ... $19.95

Worflpro3.*4 S14.95

WorOWnlar6J w.'spoller.. $34.95

FINANCIAL & ACCT.

Timawarks Eiuctr ChockDk £19.95

TimonorVs Money Mgr...... $19.95

GRAPHICS

HraJarbund Pnnt Shoo.... $25.95

Pr.n-, Sii«i Companion .... S22.95

Graphics Lftirary l.ll.or 111.. $16 95

120 sheBl co'or caper refill

40 eacn red, Okie, gold.... $6 95

ClpAni $1995

CtpAnll SCALL

GraphksScrapbklor2... S1795

Newsroom $34.95

Picasso's Revenge w/pen $42.95

MISC. HARDWARE

Estes pwr Hipolv ior C-64 $54.95

NaveranB 3 Slot ejrpander S27.95

UTILITIES

Certificate Maker $32.95

Thinking Cap S3J.95

Cerlifcate UBrary $24.95

Toy Shop $42.95

Holiday Pack $16.95

Copy II64/12H S24.00

CSM 1541 align $34.95

Fast Load $24.95

Merlin 64 $34 95

COMMODORE 128=

HARDWARE

17W Bam Expansion

works whh boltiC64 and C12B

SCALL
1351 Mouse

. S39.9S

Commodore PC10/1
S599.00

Commodore PC10/2

S729.00
PC Compalibles Irom Commodore
include Borland Sidekick Software

i90iMonochromeMoni!or

_ S109.00

AMIGA PACKAGES

SCALL

EtHANCEK
2OOC

Full 1541C

Including GEOS

Excolkini p-:.'!..'ii ■. 7

$144.95

FLEET SYSTEM III

w/sooll s Ihssnurus

FLEET 5YSTEM4... .

FontMasior i!8,.,

Ghost Wni«ri28

JANE

PAPERCLIP II

PERFECT WRITER

SUPERSCRIPT 128

TERM PAPER WRITER

VIZAWRITE 526

IVORDPRO12B

tVDWRITER12Bw/spoll

JCALL

S56 95

£44 95

... $29.95

$32.95

.$CALL

SCALL

$5995

$34 95

. ..$CAU

.. $59 95

. . $49.95

COMMODORE 1SS=

SOFTWARE

WORD PROCESSOR

FLEET SYSTEM III

w/spgll S Ihsuurus

FLEET SYSTEM4

FontMaslor 1!8...

Ghost Wnlerl2B

JANE

PAPEFtCLIP II

PERFECTWRITEfl

SUPERSCRIPT 128

TERM PAPER WRITER

vizAwnnjE i2B

1VORDPRO12B

VVDWfilfEH 128w/speil

SPREADSHEETS

EPYX MULTIPLAH $39.95

PERFECTCALC „. $CALL

swirrCALC!28w'Ktiw!ys. S49.95

DATA BASES

CONSULTANT.... $39.95

DATH IAANAGER 128 $CALL

FLEETFILEfl $2995

PERFECT FILER $CALL

PROFILE 128 $59 95

SUPERBASE 128 $CALL

MISC. 12fl SOFTWARE

ACCOUNTANT INC $09 95

DESK MANAGER 128 J34.95

larnlheC12B $24.95

VIZASTAR 123 . SCALL

MACH 128 $39 95

PARTNER128 $54 95

PERSONAL ACCT. 128 534 95
SYLVIA POUTERS personal

financa planner $54 95

CopyllG4(12S $24 00

TUSSEY COMPUTER PRODUCTS

P.O.BOX 1006, STATE COLLEGE, PA 16804

--------~----~-~------------------; Don't Settle For L.ess ... tcp 
COMMODORE 128:: 

$249.00 
1511 Disk DrIve .......................... $229.00 

$719.00 
Inelude,: 1571 DiSk Dm., EltherCOmmOdOIll 

1902.\ or Magnavox 8562 COlOr Monttofl, Box 01 
Tuasey Dialca wHh Lifetime warranty, and (2) 

InfOcom Games:Zol1t II & Deadline 

COMMODORE M( 

$159.95 
InclUdes GEOS & Quanlrum link 

1541 C DiSk Drive ................. $169.95 
1802C Monitor ••••••••••••••.••••••• $199.00 

COMMODORE 1!18. 
HARDWARE 

754 Ram EJpanslon 
~ ¥wiIhboll'lC64 ,ndC128 
____ ~_~~~ $C~ll~ 

135\.MouN . _______ .• __ .. ______ $39.95 

CommodorePC1W1 
•...•. , .... .................... ;s.5gg.00 
CommoclorePC 1M 
. ___ ............... .... ...... $729.00 

PC "'<'''"''' .... """""" &r\arId ~ SO/IW<Ife 
901 Monochrome Monltor 

_ •• w ......... ______ ....... $109.00 
AMrGA PACKAGES 

.,. M ••••••••••• ____ . ....... $CALL 

COMMODORE 64C $299 00 EIHANCER 
PACKAGE DEAL • ~~ 2000,. 

Includes: Enhancer2000 DISk. DrIve, (2)JoV • Fit ISlIC 

StlckS,and(2)lnfocomGamesj ~'o~ 
ZOrk III & Suspended. -e-aom~ 

wlCommodore 1802C COlor Monitor .••. $489.00 $144.95 

~--------------~ 
GAME GALLERY Educational Software too! 

All Games slocked for quick ship!'! 

. .... " 
"''' " $IMS 

. __ ,._ S2$8S 

~"ed SoDre;SAT P'Itl> .. 
Slat Trek Prornelhlan MY 
UcIlI Mala ... __ .•...• 
Uriclum ..... _ •. __ .. __ ." •..• 

, TUSSEY COMPUTER PRODUCTS 
P.O.BOX 1006, STATE COLLEGE, PA 16804 
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Ships it Federal Express
\\\VOii\\\V\\\VV\\V\\\\V.

PRINTERS

vww

PRICES ARE FALLING ON ALL

STAR PRINTERS III PLEASE

CALL FOR LATEST PRICES ON

THESE MODELS:

NX-10, NP-10. ND-10. ND-15,

SERIES

y wely

LX-86 $229.00

FX-86e S359.00

FX-286e $CALL

SEIKOSHA
2 yrwa'rarV.y

SP-180VC $149.00

SP-1000 VC $149.00

SP-1200AI $189.95
120cps. NlQModa

PANASONIC

2 yr warranty

10801 $177.00
109H $229.00
1092i $299.00

3131 Drisywheal... SCALL

PRINTER PACKAGES
AU. PRINTERS INTERFACE WITH C-Wor C128

NP-10 & XETEC SupergraphixJr $209.95

NX-10 S XETEC Supergraphix $253.95

NX-10 & XETEC SupergraphixJr S237.95

PANASONIC

10801 & XETEC Supergraphix S244.95

1030i & XETEC SupergraphixJr $229.95

SEIKOSHA

SP-1200AI S XETEC Supergraphix $244.95

SP-1200AI & XETEC Supergraphix Jr ...$229.95

SUPER GHAPHIX

Interface w/Bk butfoidown

loadable (on is $59.95
SUPER GHAPKIXJR

Printer Interlace. $42.95

I Digital

! Solutions

Packet Writer 2

Pocket Flier 2 $42.95

Pocket Planners... S42.95

Digital Superpah..... S7J.95

Didlonary SI2.95

DISKS
per box □( 10

BONUS DISKS

SS/DD SS.45

DS/OD $6.95

TUSSEY DISKS

CLOSEOUTS!!!

SS/DD $4.49

DS/DD $4.99
Cull tor Pilca on Votbotlm

unri '.■ ii ii 'i Dllklll

MODEMS

SHAR6OATA RS6.95

■-■■ ' i.'irjJ. ■ j' -'I ■ .■ '-.---;

1660 --- . . SCALL

COMPUGeiVESTTiKn ..S1B81
PUYNET STARTER Kit .S14SS

RGFJ.'COMPOSITE COLOR MONITORS FOR THE 12B

COMMODORE 1902A
6001 2*0 Resolution

S2G9.00

$249.00

Abacus Hiiiiiii!
ALL TITLES IN STOCK I!

Call lorprice on al! books and software titles

MODEM MANIA
1670 MODEM S99.95

1200 Baud, w/Softwam

1660 MODEM S42.95

300 Baud, w/SoNwaro

NOWINSTOCK!! CALLTODAYH

Software orders over $50.00 will

be shipped FEDERAL EXPRESS
(yes even at these prlcas). You only pay TCP's standard shipping

charge ol S4.00 par order. This oltar also valid on peripherals and

accessories under 8 pounds. Ordeis arriving belore 11:00 AU our
lime will be shipped oul same day. If part ol your order is

bnckordored the remaindor will bo shipped UPS Ground lor FREE

Computerized order entry, processing

andstatusallowTCPtoserveyoufaster

and better

To order by mall: Wo accept money order, certified check, personal

check. Allow 2 weeks lor personal check to dear.

Shipping: $4 00 for sofwaroand accessories/$10 00 lor printers and

color monitors/ S8.00 lor disk drives and othor monitors/ Add $3.00

pur box shipped COD. Call lor olhor shipping charges. Additional
shipping required on APO, FPO. AK. HI. and foreign orders

Terms: ALL PRICES REFLECT CASH DISCOUNT, ADD 1.9% FOR
MASTERCARD OR VISA. All products include factory warranty

ALL SALES ARE FINAL Defective items replaced or repaired at our

discrelion. Pennsylvania residents odd 6% salos tax Prices and

terms subject to change without notice

■ Purchase orders are accepted ■ We accept Mastarcard. Visa,

from qualilied corporations and COD and mail orders.

institutions.

■ No sales ta* on orders outside

olPA.

■ Buy with conlidence. We honor

manufacturerswarranly.

EDUCATIONAL AND CORPORATE ACCOUNTS

Woo)lor a lull line of servlcoscaierlng to you. Including ;
quick turn-around, parsonalservIce,and The flexibility to

serve your organizations needs. CreditApproval In 24hrs
loranyorganizatlonwIlhagoodD&Biatlng.Toroachour

Educational and Corporate Sales Department dlrsclfy,

Calli-BOO-533-1131. Inside PA Call 814-234-2336

CMS
General Acct System

includes: - General'"' '■

■ Arclfl Receivable • Billing

Statements • Accta Payable

■ Check Writing • Job

Costing • Payroll

I'ka Piles tor all Modulac

CWvarson 11I9.9S

nBerkeley
Softworks

GEOS $39.95

GeoCalc SCALL

GeoFlle SCALL

Goodex S27.95

Doskpack S22.95

Fontpactt SCALL

Writers Workshop ...S33.B5

OPEN: 9am-9pm M-Thur, 9am-6pm Fri, 10am-6pm Sat, Noon-Gpm Sun EAST COAST TIME

CALL TOLL FREE 1-800-468-9044

INSIDE PA CALL 814-234-2236

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

Ships it Federal Express 
~~~~~-------~~~.-- ~~~~ 
PRINTERS 

~ 
Dlglt.1 

~ Solullon. 
In,. 

PaekelWrla.r2 __ . 542.8-5 ...... _,-, .. ,.. 
PocUI PlaNwr2 ._, S42.O!I 
DlgI,aI Superpak _ . PUS 
0IctI0fW)' _____ .112." 

RGSICOIIPOSITE COLOR MONITORS FOR 'THE 128 

COMMODORE II02A 
toO.~-..... 

;.~.~._. $269.00 
MAGNAVOX 8512 
toO. 200 III ............ 

~.~;.~!.'::~~. $269.00 
'OlOIolPSOH <1120 
S80 • 200 I\o~ 

;.~.~.~:':"~. 5249.00 
,., ......... ircUIIo_,,~'2I 

AbacusE 
ALL nTLES IN STOCK If 

CllII for Pdce on 1111 bOoks II{Id sottware fltltls 

MODEM MANIA 
1670 MODEU __ S".95 
t200 Baud. wI50flware 
1660 MODEIII __ ...... 
300 Baud, w/Sortwero 
NOWINSTOCKlfCALL TOOAYII 

Software orders over $50.00 will 
be shipped FEDERAL EXPRESS 
(Y •• avan 11 th ... prlcas). You onty pay TeP', Siand.;ud shipping 
charge 01 $4.00 per ord~r. Thi, aHa! also valid on poripl'leral, and 
accessorin under 8 pounds. Orders IIrrivlng balor. 11:00 AM our 
lima will be shipped out same dll~ . /I pan ot your ordar Is 
bildlordered tile .,maino'sr will be shipped UPS Groundlor FREE 

Computerized order entry, processlngl 
~nd status aliowTCPto serve you fa'tei 
i"nd better 
To ordBf by mall: Wo aocopt monll)'CM'OOr, a;utiliodcheck. per$OMl 
chock. Allow 2 weeks lor pGfSon.al chod<. to donr. 
ShIpping: $4 00 lOf sohwaro and IICCC1alOOosJ S 10.00 lor prinlOfI and 
0:.0101 monilOl" $8.00 lor 6 . k aivo5 and othef monilCW" Add $3.00 
poi' box Ihippod COD. Call lor olhol' $hippIng dUl/go • . Additional 
sh ipping req.Mxlon APO. FPO. AK. HI . and Iotvign orders. 
Term.: ALL PRICES REFLECT CASH DISCOUNT, ADD 1.9% FOR 
MASTERCARD OR VISA. All prQCIuc:ts irw:ludo 1/II;!Oty warranty . 
ALL SALES ARE FINAL Deladve itoms ~orrupaired III our 

dilcrerion. Ponnsylvania r1)lidenil addS"" snkllw. Prices and 
1(Jtm$ lubjeel 10 enanoo widlou1 n06oo. 

• Purcha98 orders are accepted • We llQCopi Maslercord. Villi. 
110m qualdlMl (:Ol'llOratbns and COO and mail o,der,. 
inst~u1On" 

• No .al.,ta.xonord8~out$ld8 ~ exsJ 
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would not be simple variables (only five

bytes each), but arrays, floating-point ar

rays occupy five bytes per element, while

integer arrays occupy only two per ele

ment. Remember to include the zeroth en

try in your calculations, DIM A%(50)

creates an array of 51 elements when you

include A%(0). If you're interested in

looking around in memory, the built-in

machine language monitor is very useful.

To BSAVE an array, you'd first have

to calculate the amount of memory it oc

cupies. Then, without using any new (pre

viously undefined) variables, ask the

POINTER function for the address of the

initial element and BSAVE the array from

bank 1, To return the array to memory,

DIM the array first and then find its ad

dress. Using that location (which is in

bank 1). BLOAD the file from disk.

Carry On, Carry Off

i have ii few questions abnut 6502 ma

chine language. What is ihe difference

between the instructions ASL and ROL?

L5R and ROR? Does the carry bit have

to be set via SEC to subtract (SBC)?

William Grinolds

All three answers involve some aspect of

the carry bit. The carry flag is a single bit

in the status register that can be either up

or down (on or off). When it's set (on), it's

equal to I. When it's clear toff), it's a 0.

The machine language instructions

ASL and ROL shift all eigiit bits of a byte

to the left, as illustrated below. Bit 0

moves to bit 1, 1 moves to 2, and so on. Bit

7 falls out of the byte and moves into the

carry flag. In the example, since bit 7

holds a 0, the carry will be clear after the
ASL or ROL.

The difference between ASL and ROL

is that ASL always moves a 0 into bit 0.

ROL moves the previous value from the

carry flag into bit 0 (marked as X in the

ROL example above). The binary number

010QIW1 above is the same as decimal 77.

After the ASL, the number is 10011010

(decimal 154). After the ROL, it's either

100U010 or IQOUQll (154 or 155), de

pending on the status of the carry flag

before the ROL operation. Note that ASL

is equivalent to multiplying by 2. To mul

tiply a two-byte (or larger) number by 2,

you'd ASL the low byte and then ROL the

high byte, because you want to shift bit 7

of the low byte into bit 0 of the higher

byte. If you perform nine ROLs, you end

up with the same value you started with.

After eight ASLs, you always get a zero

(binary 000000001.

The LSR and ROR instructions are

similar to ASL and ROL, except that they

move bits to the right. In the case of ROR,

the carry bit moves into position 7 and bit

0 moves into the carry flag. With LSR, a

zero always moves into bit 7. LSR is the

same as dividing by 2, with the remainder

of 0 or I left in the carry flag.

When you subtract, the SBC (SuB-

tract with Carry) instruction can operate

in two ways. If you're subtracting single-

byte quantities, you need to set the carry

ISEC) before using SBC. The calculation

20 — 5 should give you an answer of 15,

and it does if the carry is set. But if the

carry is clear, the answer is 14, because

there's a borrow of 1. When you add, you

can have bits that carry to the next col

umn; when you subtract, you can have

bits that arc borrowed from the next col

umn. For multiple-byte quantities, use

SEC before you subtract one low byte from

the other. After that, the carry takes core
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of itself, based on whether a borrow is

necessary.

Plus/4 And 16 Graphics

Compatibility With The 128

I own a Commodore 16 and would like

to remind you that the 128 has many

commands that are the same as the 16.

In your April issue, you printed an arti

cle "The Versatile CIRCLE." i haven't

tried the programs yet, but they look

like they would run on the 16.

Henry Hanecak

Good suggestion. We tried the CIRCLE

programs on a Commodore 16, and they

work fine if you tnake one change. At the

beginning of each program, the COLOR

command sets the hi-res colors. You'll

have to adjust Kit1 values after COLOR for

the Plus/4 or 16.

As you've noted, most of the I28's

graphics commands work on the Plus/4

and 16, so articles about 128 graphics will

usually apply to these computers as well.

One probletn you might encounter with a

Commodore 16 (but not with the Plus/4)

is that the hi-res screen uses 9K of memo

ry, which doesn't leave much space for

BASIC programs.

Scratching Comma Files

When 1 list the directories of several of

my disks, 1 find files whose names are

",". I have no idea how they got on the

disk and haven't been able to scratch

them. Is there any way to remove them

short of copying all the valid files to an

other disk?

C. Robert Budd

Comma files are usually written by a pro

gram that gives you the option of saving

some information to disk. If you press RE
TURN at the input prompt without typing

a filename, the program adds ,S,W to the

non-existent filename and then tries to
open a file called ,S,W. To prevent this

from happening, you should check the

length of filenames entered by the user

before opening a file. The length should be
at least one character.

You can't scratch a comma file di

rectly because commas can function as

separators (for deleting more than one file

at the same time) in the scratch command.
But you can get rid of it by using the ques

tion-mark wildcard. Try this:

OPEN 15,8,15: PRINT#15,"50:?":

CLOSE1S

This line scratches all one-character
filenames, including the comma file. If

you have important one-letter files with

names like A or Z, rename them temporar

ily before using the question-mark tech

nique. After scratching the one-character

files, you can then rename the other files

back to their original one-letter names, q
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would Iro t bt simp/t variablts (olr ly fivt 
bytts cacl!), but arrays. Floating-point ar
rays occupy five bylts per tll'lfItIIt, wllile 
illtegtr arrays occupy ollly Iwo per cle
menl. Rrmelllber /0 ill c/ lldr tile uralh "/1-
Iry ill you r ca /Clil atiOlIS. DIM A%(50) 
creattS all array of 51 clements whl'lI you 
include A%(O). If you're illl trtsttd i ll 
looking aroulld ill ml'mory, thl' buill-ill 
mlle/lillr lallguage mOllitor is very useful. 

To BSAVE IHI IIrray, yotl'd firsi llave 
to ca/culate IIl e allloulIl of mrmory it oc
w pies. TIIe ll. without usillg li lly li eU! (Ilre
vio usly Ull dl'filled) VII rill Illes, ask tltt 
POINTE R flmctioll for Ihe atldress of tht 
illitial fErmeli t alld BSAVE IIII' array from 
blwkl. To re/um the array to 1II1'1II0ry. 
DIM tile array first aud thtll fiud its ad
drl'ss. Usillg tI'Ot locatioll (wllicll is ill 
ba llk 1). BWAD Ille filt from disk. 

Carry On, Ca rry Off 
I have a few questions about 6502 ma
chine language. What is the difference 
between the instructions ASL and ROU 
LSR and ROR? Does the carry bit have 
to be set via SEC to subtract (SBC)? 

William Crinoids 

All IIlftt all sw,'rs illvolvl! sOllie aspecl of 
the carry bit. Ti,e carry {lag is Il sillgle bit 
ill the status ugista that CIIII bt cithtr up 
or dow lI (011 or DIP. !Vhell ii 's Sl't (Oil), it's 
tqual to 1. !Vhell it's drar (oIP, it 's II O. 

Tilt maclril/t lal/guagl' illstructiolls 
ASL alltl ROL shift all ciglll bits of a byle 
to the left, as iIIus/rlllttl btlow. Bil 0 
1II0ves to bil I, 1 moVt.'S 10 2, allil so all. Bil 
7 falls 0111 of tilt Ilyit alld moves illlo tilt.' 
carry {lag. 111 tire t.'xalllpll', sillct bit 7 
holds a 0, tilt carry will be dear afttr lilt 
ASL or ROL 

TIll' diffl'rellct belwtt/I ASL alld ROL 
is Ihal ASL always movts II 0 illto bit O. 
ROL moves tht previous value from Ihe 
Cllrry [lag illlo bil 0 (lIIarktd liS X ill Ihe 
ROL exalllp/t.' above}. Tire biliary lIum ber 
01001101 above is lire salll t.' as decimal 77. 
Afltr IIII' ASL, tile IIIlmber is 10011010 
(dr'cill/al 154). Afll'r lire ROL, iI's tither 
looJlO1O or 1001101 J (154 or 155), de
ptllding 011 tilt stillus of tlte carry {l ag 
before tilt ROL operillioll. Note Ih lll ASL 
is equivalellilo multiplyillg by2. To mul· 
tiply a Iwo-byte (o r larger) II l1l11 ber by 2, 
you'd ASL tilt low bytl.' lind thell ROL tilt 
high byte, bt.'ca ll se you wam to shift bit 7 
of tile low byte ill io bit 0 of til t higher 
byte. If you ptrform "iI,e ROLs, YO Il ellli 
up with the salllt valut you started with. 
Afltr eight ASLs, you II lways get a uro 
(billilry 00000000). 

Till' LSR alld ROR illslruelio lls arc 
similar 10 ASL lI ud ROL, excepllhal Ihey 
/IIove bils to Iht right. III tilt case of ROR, 
tile carry bil moves into positioll 7 IIl1tl bit 
o moves illio Ihe carry [lag. Wilh LSR, a 
zuo always moves ill to bil 7. LSR is tilt 
slime as dividillg by 2, with tile remaindu 
of 0 or J lefl ill the carry {lag. 

WI'I'II you sublract, tilt SBC (S uB
Iracl with Cllrry) ill slruc/iOIl call opera te 
ill two ways. If you're sublrae/illg sillglt
IIyll' qlUlll tities, you 11t~t.'d to sci til t.' carry 
(SEQ befort' usillg SSe. The calcu/a liOIl 
20 - 5 should give you all answer of 15, 
and il does if the carry is sel. But if the 
corry is clear, til l' allswu is 14, because 
tlrert's a IIorrow of 1. Whell you IIdd. you 
CIlII hllve II its Ihat carry 10 tlrr I1txl col
IIl11n ; when you sl/blrllcl, you call hllve 
bits Illal art borrowtd frolll tile lIeXI col
tllllll. For mulli/lle-bytt III/ all tilies, liSt 
SEC befort' you sublract Olle low byte from 
tlte other. Afler IIl al, lire cllrry takl'S cart 

BIT 7 6 5 4 3 2 1 0 
'--1 -,-=-,.---=---,~-.--=-r--=--.-.::-, 

BEF ORE 

/ 0 11 10 10 11 11 10 11 1 

AF TER ASL 

/1 10 10 11 11 10 11 10 1 

AFTER ROL 

11 10 10 11 11 10 11 1x l 
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of ilself, based OIl wllt llter a borrow is 
II tctssary. 

Plus/ 4 And 16 Graphics 
Compatibility With The 128 
I own a Commodore 16 and would like 
to remind you that the 128 has many 
commands that are the same as the 16. 
In your Apri l issue, you printed an arti
de " The Versatile CIRCLE." I haven' t 
tried the programs yet, but they look 
like they would run on the 16. 

Henry Hanecak 

Good suggeslion. We Irit d til t CIRCLE 
progrllms 0 11 a Comll/odorl' 16, a/l d Ihey 
work fille if you make 0 11 1' challge. AI Ihe 
begillllillg of t ach program, tilt COWR 
commalld sets lile hi-res colors. You'll 
/rave to adjll st Ihe vil lues after COWR for 
ti,e Plus/4 or 16. 

As you've "otetl. III I/s t of Ih l' 128'$ 
graphics COlll lllll llds work Oil tire Plus/4 
IIlId 16, so orliclts aboul 128 grap/lics will 
usuallYllpply to tiJtSt computers as wtll. 
Olle problem you Illig/II t ll Coullter with a 
Commodort 16 (b ut IIOt with the Plus/ 4) 
is Ihllt till' hi· res SeTet.'ll UStS 9K of III t IllO
ry, wlrich doesn'l leave much space for 
BASIC prograll/s. 

Scratching Co mma Files 
When I lis t the directories of several o f 
my d isks, I fi nd fil es whose names are 
",". 1 have no idea how they got on the 
d isk and haven ' t been able to scratch 
them. Is there any way to remove them 
short o f copying all the valid files to an
other disk? 

C. Robert Budd 

Comllla files art' usually wrilltll by a pro
grll lll that giuts you the oplioll of saviug 
sOllie illfor llla/iorr to disk. If you press RE
TURN al tile illPlI1 prompt wilhollt Iypillg 
a fill!lla lll t, Ihe program adds ,5, W 10 Ih l' 
II oll -rxistellt fiEel/amt.' alld Ihell tries to 
Optll a fi le Cll lltd ,S,W. To pr~v~ 1I 1 Ihis 
frolll happtllillg, you slrould elltck tilt 
lel/gth of filtllamts tll lertd by the user 
before opl!llillg a file. Tht Itl/gth should bt 
at lellsl olle character. 

YOI/ call'l serolel, II CO lllllla file di· 
rectly beca use COII/llla s call ftlllClio" as 
st.'paralors (for ddetillg lIIore tllall O ll~ filt 
al tile samt timl') ill til l' seratcll comlll ll lld. 
Bul you CII II gel rid of it by usillg tht qutS
tioll-mark wildcard. Try tllis: 
OPEN 15,8,15: PRINT# l S,"SO:r': 

CLOSE15 

1"Ilis lill t seralclt es all ol1 t.'-characler 
fi/wallles, illeluilillg IIII' comlllo fill.'. If 
YO Il lIaue illlporl ll ll l Ollt- Itl ler files wilh 
/lames like A or Z. rl'lIalllr tl,em lemporar
ily before usillg Ihe questioll-mark Itcll 
lIiqut. After seTatchillg thr olle-chll racter 
fil ts, you call IIwl! rt/la l/l t lire olher fill'S 
back to Ihtir origillol oll t- Iell t r lIames . • 
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Commodore's 64 And 128:

Marvelous Music Machines
Selby Bateman, Associate Publisher

Five years after its introduction, the Commodore 64 can still

astonish the uninitiated with its music and sound effects. And

the Commodore 128, thanks to the same remarkable Sound In

terface Device (SID) chip, carries on the tradition. At the same

time, rapid advances in electronic music and digital technology

are making the 64 and 128 even more versatile, powerful, and

entertaining music machines.

Music—and musicians—will never

be the same again.

"The computer-music revolu

tion is here," says Larry Ullman,

software products specialist for

RotandCorp US, a company that

develops and markets musical in

struments and software for a wide

range of computers.

"This is just an absolutely

amazing opportunity to expose

people to the creativity of music

who might never otherwise have

experienced it," adds Al Hospers,
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vice president of Dr. T's Music Soft

ware, another software company

specializing in computer music.

"We're opening the ears and

eyes of musicians out there," says

Daniel Kantor, merchandising

manager for Wenger Corporation's

Music Learning Division, a compa

ny heavily involved in music edu

cation and software. "With this

technology, you're learning that

you can do whatever you want."

Echoing that enthusiasm are

musicians, music teachers, compos

ers, and even nonmusicians, all of

whom are experiencing firsthand

one of the most fundamental

changes in the way music is heard,

played, and written.

Commodore 64 and 128 own

ers will not find it surprising that

their computers have been among

those in the first wave of machines
to serve as digital creators and con

trollers in this age of new music.

With the versatile three-voice SID

chip (see "Exploring the SID Chip"

elsewhere in this issue), the 64 has

been used as a musical playground

and serious tool for five years. Now

the 128, with twice the memory, is

also drawing its share of ovations.

MIDI Miracles
Even more important during the

same five-year period, however,

has been the birth and exhilarating

growth of MIDI—the? Musical In

strument Digital Interface that is al-

Commodore's 64 And 128: 
Marvelous Music Machines 

Selby Bateman, Associate Publisher 

Five years aft er its illtrodll ctioll, the Commodore 64 cnll still 
astonish the IlIIillitia ted with its mllsic nlld sO ll nd effects. And 
til e Commodore 128, thanks to the same remarkable SO llnd 111 -
ter/ace Device (S ID) chip, carries Oil the tradition. At ti,e same 
time, rap id advances in electroll ic mllsic and digital tecilll%gy 
are making tlte 64 and 128 evell more versatile, powerful. and 
etlterta;" ;"g mllsic machines. 

Music-and musicians-will never 
be th e sam e again. 

" The computer-music revolu
tion is here," says Larry Ullman, 
soft wa re produ cts s pecia li s t fo r 
RolandCorp US, a company that 
develops and markets musica l in
struments and soft ware for a wide 
ra nge of computers. 

" Th is is just an a bsol u tely 
am azin g op po rtun ity to expose 
people to the creativity of music 
who might never otherwise have 
experienced it," adds Al Hospers, 
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vice presiden t of Dr. T's Music Soft
ware, a no ther so ftware company 
speciali zing in computer music. 

"We're opening the ears and 
eyes of musicians out there," says 
Da n iel Ka nto r, merc handising 
manager fo r Wenger Corporation's 
Music Learning Division, a compa
ny heavily involved in music edu 
cat ion a nd software. " With th is 
tec hno logy, you 're learni ng th at 
you can do whatever you wan t. " 

Echoi ng that en th usiasm are 
musicians, music teachers, compos-

ers, and even non musicia ns, all of 
whom are experiencing fi rs thand 
o n e of t h e mos t fund am e n ta l 
changes in the way music is heard, 
played, and written . 

Commodore 64 and 128 own
ers will not find it su rprising that 
their computers ha ve been among 
those in the fi rst wave of mach ines 
to serve as digital creators and con
IroJlers in this age of new music. 
With the versatile three-voice SID 
ch ip (see " Exploring the SID Chip" 
elsewhere in this issue), the 64 has 
been used as a musical playground 
and serious tool fo r five years. Now 
the 128, with twice the memory, is 
also d rawing its share of ovations. 

MIDI Miracles 
Even more important during the 
sa me five-year peri od, howeve r, 
has been the birth and exhilarating 
growth of MIDI-the Musical In
strum ent Digital Interface th at is al -



tering virtually every aspect of

music today.

"Anything you hear coming

out of a speaker today has been af

fected in some way by digitization

and MIDI," says Ullman. "A Com

modore 64, for example, through

MIDI can run up to 16 different

synthesizers."

Even at a time when such new-

generation computers as the Apple

Macintosh, Commodore Amiga, and

Atari ST are further extending the

boundaries of computer-controlled

music, the 64 and 128 still serve as

focal points for a great deal of inter

est among musicians and begin

ners. And there's a host of music

software packages and MIDI inter

faces as well.

Those unfamiliar with MIDI

may at first have difficulty under

standing just how important MIDI

has become to today's music. At its

simplest level, MIDI is a set of tech

nical specifications for connecting

electronic musical instruments,

such as synthesizers, drum ma

chines, digital keyboards, sequenc

ers, reverb units, and—

importantly—computers. These

specifications mean that what mu

sic you create on your synthesizer

or computer or drum machine can

be passed to, and understood by,

another instrument following the

MIDI standard. The MIDI specs

were adopted in 1982 by a core

group of influential instrument

makers who realized that the future

of electronic music would be a lot

brighter if they worked together

from the beginning to prepare a

compatible communications

standard.

The results of that agreement

have been far more successful in a

much shorter time than anyone

could have forseen thanks to the

amazing speed of change in digital

technology and computers.

What MIDI means to a Com

modore 64 or 128 owner is that,

through a MIDI interface hooked to

it and by using the appropriate mu

sic software, the computer can con-

trol up to 16 different MID!-

equipped instruments at one time.

A MIDI interface fits into the Com

modore's expansion slot and, at the

other end, plugs into whatever

MIDI instrument you want to send

to and receive from. There are MIDI

interfaces for the 64 and 128 rang

ing in price and optional features

from about $75 to $200 available

from RolandCorp US, Dr. T's Music

Software, Sonus Corporation, and

Passport Designs.

The MIDI connection contains

a MIDI IN port for receiving digital

data and a MIDI OUT port for send

ing data. MIDI THRU ports are

used to pass data along a line of

connected instruments. There are

16 separate MIDI channels that can

be used, which gives you an idea of

the staggering number of variations

even the novice musician can create

and control. So widespread has

MIDI use become that virtually all

electronic musical instruments are

MIDI equipped, and the Atari ST

computer comes with a MIDI inter

face already installed.

A Mountain Of Music
Over the past several years, soft

ware developers have produced

music programs for virtually every

aspect of music creation, per

formance, and practice. They range

from professional-level per

formance and composition packages

to introductory and educational

programs for youngsters and adults.

There are many sources for this

information, but one of the most

complete and attractively packaged

music software guides is the Coda

catalog from Wenger Corporation's

Music Learning Division. The 1987

guide contains 160 pages of music

software information, including 40

pages on Commodore 64 and 128

programs alone. The book is illus

trated and the listings are well

annotated.
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tcring virtually every aspect of 
music today. 

" Anything you hear coming 
out of a speaker today has been af
fected in some way by digitization 
and MIDI," says Ullman. " A Com
modore 64, for example, through 
M IDI can run up to 16 different 
synthesizers." 

Even at a time when such new
generation computers as the Apple 
Macintosh, Commodore Amiga, and 
Atari ST are further extending the 
boundaries of com puter-controll ed 
music, the 64 and 128 s till serve as 
focal points for a great deal of inter
est among musicians and begin
ners. And there's a host of music 
software packages and MIDI inter
faces as well. 

Those unfamiliar with MIDI 
may at first have difficulty under
standing just how important MIDI 
has become to leday's music. At its 
simplest level, MIDI is a set of tech
nical specifications for connecting 
e lect ronic musical instruments, 
such as sy nthesizers, drum ma
ch ines, digital keyboards, sequenc
ers, reverb units , and
importantly-computers. These 
specificalions mean that what mu
sic you create on your synthesizer 
or computer or drum machine can 
be passed la, and understood by, 
another instrument following the 

MID I standard . Th e MIDI specs 
were adopted in 1982 by a core 
group of influential instrument 
makers who realized that the futu re 
of electronic music wou ld be a lot 
brighter if they worked together 
from the beginning to prepare a 
compatible com muni catio n s 
standa rd. 

The results of tha t agreement 
have been far more successful in a 
much shorter time than anyone 
could have forseen thanks to the 
amazing speed of change in digital 
technology and computers. 

What MIDI means to a Com
modore 64 or 128 owner is that, 
through a MIDI interface hooked to 
it and by using the appropriate mu
sic software, the computer can con
trol up to 16 different MIDI 
equipped instruments at one time. 
A MIDI interface fits into the Com
modore's expansion slot and, at the 
other end, plugs into whatever 
MIDI instrument you want to send 
to and receive from. There are MIDI 
interfaces for the 64 and 128 rang
ing in price and optiona l features 
from about $75 to $200 available 
from HoiandCorp US, Or. T's Music 
Software, Sonus Corporation, and 
Passport Designs. 

Th e MIDI connection contains 
a MIDI IN port (or receiving digital 
data and a MID I OUT port for send-

ing data. MIDI THRU ports arc 
used to pass data along a line of 
connected instruments. There are 
16 separate MIDI channels that can 
be used, which gives you an idea of 
the staggering number of variations 
even the nov ice musician can create 
and control. So w idespread ha s 
MID I use become that virtually all 
electronic musical instruments are 
MIDI equipped, and the Atari ST 
computer comes with a MIDI inter
face already installed . 

A Mountain Of Music 
Over the past several years, soft
ware deve lopers have produced 
music programs for vi rtually every 
aspect of music creation, per
formance, and practice. They range 
from professional - level per 
formance and composition packages 
to introductory and educational 
programs for youngsters and adults. 

There are many sources for this 
information, but one o f the most 
complete and attractively packaged 
music sortware guides is the Coda 
catalog from Wenger Corporation 's 
Music Learning Div ision. The 1987 
guide contains 160 pages of music 
software information, including 40 
pages on Commodore 64 and 128 
programs alone. The book is illus
trated and the listings are well 
annotated. 
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A MIDI sequencer program can offer sophisticated music composing, editing,

sequencing, and other features that let the 64 and 128 work with a variety of

digital electronic music instruments.

There are basically three broad

categories of music software, al

though many programs fall into

two and sometimes all three of

these divisions. First, there are the

professional-level MIDI sequenc

ers, editors, music libraries, proces

sors, and recording studios which

are transforming the ways profes

sional musicians and talented ama

teurs approach both composing

and playing.

For example, Dr. T's Music

Software, Passport Designs, and

Sonus Corporation all offer a vari

ety of sophisticated MIDI packages

for the 64 and 128. Dr. T's C128

Keyboard Controlled Sequencer (KCS)

is an enhanced version of the com

pany's popular KCS for the 64.

Sonus offers its Super Sequencer in

64 and 128 versions. And Passport

has, among other programs, the

MIDI/4 Pius and MIDI/8 Plus re

cording systems for the 64 and 128.

Other 64 and 128 MIDI products in

clude Roland's MUSE 8-track re

cording system and Firebird

Licensees' Advanced Music System.

"MIDI is where things are hap

pening in music these- days," says

Roland's Ullman. "The MIDI inter

face allows musicians to tap the ca

pabilities of any MIDI-equipped

synthesizer, from instruments cost

ing a few hundred dollars all the

way to top-of-the-line digital sam-
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pling keyboards that cost thou

sands of dollars.

"With a computer, the right

software, and MIDI, the composer

can run through his compositions

before committing them to paper,

much less hiring musicians and

concert halls," he says. "If you

don't like the way something works

out, change it on the computer key

board and try it a different way. The

computer lets the composer reor-

chestrate at will. In some ways, the

computer is the greatest musical in

vention since the clavier keyboard

itself."

Musical Playgrounds
A second major division of music

software available today is what

might be called creativity and en

tertainment programs aimed at

making the computer a musical

playground. For the 64 and 128,

there are literally dozens of exam

ples of this type of software, rang

ing from simple programs that use

the SID chip to play back songs all

the way to professional-level con

struction set programs that can be

used by beginners and experienced

musicians alike.

There are a broad range of

companies that have made 64 and

128 music programs of this type

available, including Activision's

Music Studio, Broderbund's The

For more information, contact:

Activision

2350 Bayshore Frontage Rd,

Mountain View, CA 94043

Alfred Publishing

15335 Morrison St., Suite 235

Sherman Oaks, CA 91413

Algo-Rhythm Software

176 Mineola Blvd.

Mineola, NY 12501

Brederbund

17 Paul Dr.

San Rafael, CA 94903

Dr. T's Music Software

66 Louise Rd.

Chestnut Hit!. MA 02167

Electronic Arts

1820 Gateway Dr.

San Mateo, CA 94404

Electronic Courseivure Systems

309 Windsor Rd.

Champaign, IL 61820

Firebint Licensees

P.O. Box 49

Ramsey, NJ 07446

Mindscape

3444 Dundee Rd.

Nonhbrook IL 60062

Passport Designs

625 Miramontes St., Suite 103

Half Moon Bay, CA 94019

RolandCorp US

7200 Dominion Circle

Los Angeles, CA 90040

Sonus

21430 Strathern St., Suite H

Canoga Park, CA 91304

Wenger

Music Learning Division

1401 East 79th St.

Bloomington, MN 55420-1590

Music Shop, Electronic Arts' Music

Construction Set, Mindscape's Batik-

Street MusicWritt'r, and many more.

These music programs let the

beginner experiment in an onscreen

environment that's not as intimi

dating as the more advanced MIDI

programs, but also offer a long list

of additional features that can be

used by the more experienced mu

sician, and by beginners as their

abilities grow. There are usually

preprogrammed musical pieces that

come with the programs, an easy-

to-use menu system with recogniz

able icons and other symbols, and

an interactive approach that lets the

user hear and see in realtime what's

being composed.

One of the most innovative

and interesting of the music creativ

ity programs for the 64 continues to

be Cantus, a program from Algo-

Rhythm Software that actually
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composes its own three-voice musi

cal improvisations after you decide

the elements of tempo, tone, har

mony, and other ingredients you

want. The program was created

several years ago by Michael Ries-

man, keyboardist and conductor for

the acclaimed Philip Glass Ensem

ble {whose recordings include Songs

from Liquid Days and the sound

track from Koyaanisqatsi), and

there's still nothing quite like it.

Although a beginner can have a lot

of fun with this, experienced musi

cians have found it fascinating as

well.

Classroom Composers

One of the most promising and fast

est growing areas of music software

is in education. Thousands of music

educators have been discovering

that computers can not only unleash

the creativity of their students, but
the right software can make music

instruction less intimidating to be

ginners and can offer very specific

practice environments on virtually

every aspect of instruction.

Just how extensively comput

ers and software are used in music

instruction depends on individual

music departments and how excit

ed the teachers are about the new

technology, says Daniel Kantor of

Wenger's Music Learning Division.

"If the music teacher isn't using

the technology, then computers are

not a part [of the instruction], even if

the school itself has lots of comput

ers," he says. "Computers are open

ing up worlds of composition and

experimentation to students who

either don't have keyboard skills or

are too young to have them. And

they're allowing students at the ear

ly stages to think globally when it

comes to composition."

New music packages aimed at

the schools are emerging almost

every day, with topics such as mu

sic theory, instrument fingering ex

ercises, music appreciation,

composing fundamentals, play-

along exercises, ear training, music

terminology, sight reading, instru

ment tuning, keyboard fundamen

tals, and many others.

"Almost unconditionally, the

most popular type of program is

that which lets you print your mu

sic," says Kantor. "A student

shouldn't have to know how to no-

tate music before he or she begins

experimenting with sound. With

the technology available, they can

input examples themselves, or have

the computer generate random ex

amples, and then have the com

puter print out those examples."

Virtually all of the instructional

music software developed over the

past several years is available in

versions for the Commodore 64

and 128. For example, Wenger of

fers a series of wind instrument fin

gering programs for almost every

instrument: flute, oboe, bassoon,

clarinet, saxophone, trumpet,

French horn, trombone, tuba, and

others. Other music software dis

tributors such as Alfred Publishing

and Electronic Courseware Systems

also have 64 and 128 products on

dozens of different subjects.

A Symphony Of Waves
Despite the recent proliferation of

music software, everyone agrees

that the marriage between comput

ers and music has just begun.

"As artificial intelligence finds

its way into music, we'll be getting

programs that know something

about musical style, and can recog

nize it," says Roland's Ullman. "So

that, if you load a jazz composition,

the machine will display and print

your music in jazz notation.

"There's nothing, really, that

can't be done in the way of control

lers, either," he adds. "Once we

have controllers for all instruments,

there's no reason why we can't in

vent controllers for things that have

never really been part of music

before—a symphony for ocean

waves beating against rocks, for

example."

Al Hospets at Dr. T's concurs:

"There's going to be software for

more and more powerful comput

ers. Some of the thinking will be

done for you, as the software learns

your style, learns your way of

working and thinking about music,

and adapts itself to that."

As more powerful computers

and more sophisticated music soft

ware are developed, the boundaries

of the possible will be extended in

remarkable ways. But, for the for-

seeable future, the versatility and

low cost of the Commodore 64 and

128 will continue to make them

among the most popular of digital

music machines. a
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Exploring The SID Chip
Philip I. Nelson, Assistant Editor

Ever since 1982, when the Commodore 64 arrived on the scene,

the SID (Sound Interface Device) chip has been making ivaves.

Also found in the Commodore 128, the SID chip allows you to

create'sophisticated, three-part music and sound effects. This

versatile chip revolutionized microcomputer music when it first

appeared, and now, some five years after its introduction, it

still is one of the best sound makers in any personal computer.

Here's a close-up look at the fascinating world of sound in the

64 and 128. A demonstration program listing is included.

This article outlines the capabilities

of the SID chip and provides a short

program that shows off some of its

flashier features. The program

works on the Commodore 128 and

the 64. Both of these computers use

the same SID chip, but the 128's

BASIC 7.0 offers several sound-

related commands that are not

available in the 64's BASIC 2.0. The

BASIC 7.0 commands add some

other capabilities—and have cer

tain limitations—that are not inher

ent to the chip itself. If you control

the chip directly with POKEs, you

can use the same techniques on

either machine; we'll look at basic

features of the SID chip that are

common to both computers. You

can find more information in your

user's manual and in the many

books available for programming

the 128 and 64.

Three Voices

The SID chip contains three sepa

rate tone generators, usually called

voices. Each voice can create its own

sound, completely independent of

what the other voices are doing.

Thus, to make a simple beep, for in

stance, you might cause voice 1 to

beep and leave the other two voices

silent. To emulate a bagpipe, you
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might play the melody with voice 1

and use voice 2 to drone in the

background. Complex sound ef

fects or multipart music can use all

three voices at once. It's a bit like

having a three-voice choir under

your personal direction. Depending

on what you dictate, the singers can

sing alone, in harmony, or in any

other combination.

Most human voices are limited

to a single range (tenor, soprano,

and so on), but a SID voice can

change its character just by switch

ing to a different waveform. In this

way, the 64 can emulate many dif

ferent natural sounds and create

others which don't exist in nature.

The SID chip makes available

four different waveforms: triangle,

sawtooth, pulse, and noise. The fig

ure illustrates the four SID chip

waveforms, all of which are com

mon in electronic music.

Each waveform has its own,

distinctive character. The triangle

wave creates a soft, flutelike tone.

The sawtooth wave is louder and

somewhat buzzy in comparison to

the triangle. The shape of the noise

wave is random (or nearly so), cre

ating rushing and hissing tones that

are useful for sound effects. The

pulse wave creates a clear tone, like

the triangle and sawtooth; by

changing the width of its wave, you

can make the pulse sound rich and

full, or thin and reedy. A better

name for the pulse wave might be

rectangular wave, since its shape is

always a rectangle of one sort or an

other. Another, somewhat less ac

curate name for this waveform is

square wave. A square wave is sim

ply a symmetrical pulse wave.

Each SID voice can use any of

the four waveforms. For example,

you might choose a triangle wave

for voice 1, a sawtooth wave for

voice 2, and a pulse wave for voice

3. In other cases, you might set all

three voices to a triangle, and so

forth. Except for some special ef

fects {see below), the waveform set

ting for one voice has no effect on

what other voices produce.

Envelopes
The envelope defines the shape of a

sound over the course of its life,

from beginning to end. To illus

trate, consider the difference be

tween two sounds: the sharp tap of

a drumstick on a wood block, and a

soft note on a cello. The wood block

sound begins sharply and fades al

most instantly, while the cello tone

begins and ends more gradually,

perhaps taking a second or two to

fade completely into silence. The

envelope of each instrument deter

mines the character of a sound as

well as how long it lasts. If the cello

had the sharp, percussive envelope

of a wood block, its notes would
sound very different, indeed.

For the SID chip, as in conven

tional electronic music, a sound en

velope is broken into four phases:

attack, decay, sustain, and release.
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other capabilities- and have cer
tain limitations-that are not inher
ent to the chip itself. If you control 
the chip direct ly with POKEs. you 
can use the same techniques on 
either machine; we'll look at basic 
features of the SIO ch ip that are 
common to both computers. You 
can find more information in your 
user 's manual and in the many 
books available for programming 
the 128 and 64. 

Three Voices 
The SID chip contains three sepa
rate tone generators. usually called 
voices. Each voice can create its own 
sound, completely independent of 
what the other voices arc doing. 
Thus, to make a simple beep, for in
stance, you might cause voice 1 to 
beep and leave the other two voices 
silent . To emulate a bagpipe, you 
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might play the melody with voice 1 
and use voice 2 to drone in the 
background. Complex sound ef
fects or multipart music can use aU 
three voices at once. It 's a bit like 
having a three-voice choir under 
your personal direction. Depending 
on what you dictate, the singers can 
sing alone, in harmony, or in any 
other combination. 

Most human voices are limited 
to a single range (tenor, soprano, 
and so on), but a SID voice can 
change its character just by swi tch
ing to a different waveform. In this 
way. the 64 can emulate many dif
fere nt natural sounds a nd create 
others which don' t exist in nature. 

The SID chip makes available 
four different waveforms: trial/gle. 
sawtootll , pulsc, and IIoise. The fig
u re illustrates the four SID chip 
waveforms, all of which arc com
mon in electronic music. 

Each waveform has its own, 
distinctive character. The triangle 
wave creates a soft, flutelike tone. 
The sawtooth wave is louder and 
somewhat buzzy in comparison to 
the triangle. The shape of the noise 
wave is random (or nearly so), cre
ating rushing and hissing tones that 
are useful for sound effects. The 
pulse wave creates a dear tone, like 

the triangle and sawtoot h ; by 
changing the width of its wave, you 
ca n make the pu lse sound rich and 
fu ll , or thin and reedy. A better 
name for the pulse wave might be 
rectal/gular wauc, since its shape is 
always a rectangle of one sort or an; 
other. Another, somewhat less ac
curate name for this waveform is 
square waue. A square wave is sim
ply a symmetrical pulse wave. 

Each SID voice can use any of 
the fou r waveforms. For example, 
you might choose a triangle wave 
for voice 1, a sawtooth wave for 
voice 2, and a pu lse wave for voice 
3. In other cases, you might set all 
three voices to a triangle, and so 
forth. Except for some special ef
fects (see below), the wavefonn set
ting for one voice has no effect on 
what other voices produce. 

Envelopes 
The envelope defines the shape of a 
sound over the course of its life, 
from beginning to end. To illus
trate. consider the difference be
hlreen two sounds: the sharp tap of 
a drumstick on a wood block, and d 

soh note on a cello. The wood block 
sound begins sharply and fades al
most instantly, while the cello tone 
begins and ends more gradually, 
perhaps taking a second or two to 
fade completely into silence. The 
envelope of each instrument deter
mines the cha racter of a sound as 
well as how long it lasts. If the cello 
had the sharp, percussive envelope 
of a wood block, its noles wou ld 
sound very different, indeed. 

For the SID chip, as in conven
tional electronic music, a sound en
velope is broken into four phases: 
attack, decay, sllstaill, and release. 



Triangle

Sawtooth

Pulse

Noise

The acronym ADSR represents

these phases and often is used to

mean an envelope generally.

The ADSR settings for a given

sound describe a set of relations be

tween volume (loudness) and time.

The attack setting describes how

rapidly a sound rises in loudness

from silence to its peak volume. The

attack for the wood block, for in

stance, would be very rapid, almost

instantaneous, while the attack for a

cello would be more gradual.

The decay setting describes

how rapidly a sound fades in loud-

ness from its peak volume to the

volume at which it will be held, or

sustained. This setting is most sig

nificant, of course, for sounds that

will be sustained for an appreciable

length of time. A sound like the

click of two colliding billiard balls

fades so quickly that it has, for prac

tical purposes, no decay or sustain.

A sustained trumpet note, on the

other hand, lasts long enough so

that decay is important.

The sustain setting describes

how loud a sound will be during the

period in which it is held at a con

stant volume. Not all sounds are

sustained, of course. It's important

to note that sustain is a volume set

ting, not a duration setting. Sustain

controls the loudness of a sound

while it is being held, not the length

of time it is held. The sustain phase

of the envelope ends when you un

gate the voice, as explained below.

The release setting describes

how quickly the sound fades from

its sustained volume to silence. If

you strum loudly on a guitar, or

play a piano chord while pressing

the piano's right pedal, those in

struments create tones with a long

release phase. The notes fade grad

ually as the strings of the instru

ment lose more and more energy.

The release phase of an automobile

hom, on the other hand, is very

brief or nonexistent; the sound

fades almost instantly when you re

lease the hom.

You can create many simple

sounds with the SID chip by using

only attack and decay, ignoring

sustain and release. For instance, if

you set attack at 0, decay some

where in the range of 8 to 13, sus

tain at 0, and release at 0, the sound

begins immediately and fades natu

rally within a short time period—

ideal for simple music and arcade-

style sound effects. With an attack

of 0, the sound begins instantly,

with no perceivable delay, and the

decay value determines how fast it

fades in volume. If sustain is set at

0, the sound is not sustained at all:

The sound decays all the way to

zero volume, silencing the voice

without further intervention on

your part. Before making another

sound with this voice, however,

you must ungate the voice.

Gates

Closely tied to a sound's envelope

is the concept of gating, or turning a

voice on. Gating begins the ADSR

cycle, which makes a voice produce

a sound.

To gate a voice, you set the low

bit of the voice's waveform control

register to 1. To ungate the voice,

you set the same bit to 0. For in

stance, the statement POKE

54276,17 both selects the triangle

wave for voice 1 and gates the voice,

causing it to begin its ADSR cycle.

The statement POKE 54276, 16 un-

gates the voice. The other two voices

are controlled with similar POKEs.

If you choose a nonzero sus

tain setting, the sound will be audi-

ble after its decay phase is

complete. Once the voice enters its
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Trhngle 

Sawtooth 

Pulse 

Noi.e 

The acronym ADSR represent s 
these phases and often is used to 
mean an envelope generally. 

The ADSR settings for a given 
sound describe a set of relati01.1s be· 
tween volume (loudness) and time. 
The attack setting describeS' how 
rapidly a sound rises in loudness 
from silence to its peak volume. The 
attack fo r the wood block, for in
stance, would be very rapid, almost 
instantaneous, while the attack for a 
cello would be more gradual. 

The decay sett ing describes 
how rapidly a sound fades in loud
ness from its peak volume to the 
volume at which it will be held, or 

sustained. This setting is most sig
nificant, of course, for sounds that 
will be sustained for an appreciable 
length o f time. A sound like the 
dick of two colliding billiard balls 
fades so quickly that it has, for prac
tical purposes, no decay or sustain. 
A sustained tru mpet note, on the 
other hand, lasts long enough so 
that decay is important. 

The susta in setting describes 
how loud a sound will be during the 
period in which it is held at a con
stant volume. Not all sounds are 
sustained, of course. It 's important 
to note that sustain is a volume sel
ting. not a duration setting. Sustain 

controls the loudness of a sound 
while it is being held, not the length 
of time it is held . The sustain phase 
of the envelope ends when you UII· 

gate the voice, as exp'lained below. 
The release setti ng describes 

how quickly the sound fades from 
its sustained volume to silence. If 
you strum loudly on a guitar, or 
p laya piano chord while pressing 
the piano's right pedal, those in
struments create tones with a long 
release phase. The notes fade grad
ually as the strings of the instru 
ment lose more and more energy. 
The release phase of an automobile 
hom, on the other hand, is very 
brief or nonexistent ; the sound 
fades almost insta ntly when you re
lease the hom. 

You can create many simple 
sounds with the SID chip by using 
o nl y attack and decay, ignoring 
sustain and release. For instance, if 
you set attack at 0, decay some
where in the range o f 8 to 13, sus
tain at 0, and release at 0, the sound 
begins immediately and fades natu
rally with in a sho rt time period
ideal for simple music and arcade
style sound effects. With an attack 
of 0, the sound begins instantly, 
with no perceivable delay, and the 
decay value detennines how fast it 
fades in volume. If sustain is set at 
0, the sound is not sustained at all : 
The sound decays all the way to 
zero volume, sil enci ng the voice 
wi thout further intervention on 
your part. Before making another 
sound with this voice, however, 
you must ungale the voice. 

Gates 
Closely tied 10 a sound's envelope 
is the concept of gaUI/g, or turn ing a 
voice on. Gating begins the ADSR 
cycle, which makes a voice produce 
a sound . 

To gate a voice, you set the low 
bit of the voice's wavefonn control 
register to 1. To ungate the voice, 
you set the same bit to O. For in
s ta n ce, th e s tat e m en t POKE 
54276,17 both selects the triangle 
wave for voice 1 and ga tes the voice, 
causing it to begin its ADSR cycle. 
The statement POKE 54276, 16 un
gates the voice. The other two voices 
are controlled with similar POKEs. 

If you choose a nonzero sus
tain setting, the sound will be audi
b l e after its decay pha se i s 
complete. Once the voice enters its 
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sustain phase, it remains at the spec

ified volume indefinitely until you

ungate it. At that point, the sound

enters the release phase, fading into

silence at the rate specified.

If you need to specify all four

ADSR parameters, ungating the

voice is as important as gating it, al

though, as explained above, you

can sometimes simplify the process

by leaving sustain and release at 0.

Volume

The SID chip's volume control is

one of its most basic features. To

make any sound at all, you must set

the volume to some nonzero value.

If this isn't done, it doesn't matter

what else you do with the chip—no

sounds will be audible. There are

16 volume settings, ranging from 0

(silence) to 15 (loudest).

Filters
The volume control register, loca

tion 54296, also serves as a type se

lector for the SID chip filters. By

setting the appropriate bits in this

register, you can turn on a band

pass, high-pass, or low-pass filter.

The SID filters are subtractive,

meaning that they suppress, or at

tenuate, a portion of the frequency

range for a particular sound.

You can route any of the three

SID voices through the filter. For

instance, you might filter voices 2

and 3, leaving voice 1 unfiltered.

However, all filtered voices are af

fected in the same way; you can't

select a band-pass filter for voice 1,

for example, and a low-pass filter
for voice 2.

A low-pass filter suppresses

high-frequency tones in a sound,

"passing through" low-frequency

tones. A high-pass filter works in

the opposite way, passing through

high frequencies and suppressing

low ones. A band-pass filter passes
through only those tones within a

narrow, specified frequency range,

suppressing tones above and below

it. You can use more than one kind

of filter at a time. If you combine

high-pass and low-pass filters, for

instance, you get a band reject filter,

which suppresses tones only within
a specified range.

When you're using a filter, it's

necessary to set the cutoff frequen

cy, controlling the point in the fre

quency range at which the filter

takes effect. For instance, if you se-
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lect a low-pass filter and set the cut

off frequency at the middle of the

64's frequency range, then tones

below the middle of the range pass

through unaltered, while those

above the cutoff spot are sup

pressed. You can also specify the

resonance, or peaking effect, of the

filter. A high-resonance setting

makes the filter more powerful,

while low resonance tones it down.

Filtering may sound complex,

but it's the key to emulating the

complexity of natural sounds. Un

fortunately, because faulty formu

las were used in designing the SID

chip filter, you cannot assume that

filtering will sound the same on ev

ery Commodore 64 or 128. Filtering

always has some effect, but it will

be more pronounced on some ma

chines than on others.

Synchronization And

Ring Modulation
The SID chip includes several spe

cial features that would be difficult

or impossible to achieve if they

were not supported in hardware.

These include ring modulation,

synchronization, envelope follow

ing, and number generation.

Ring modulation and synchro

nization work in similar ways; both

effects use the frequency setting of

one voice to modulate, or change,

the output of a second voice. The

modulation relationships between
voices are fixed. Voice 1 can modu

late voice 2's output, voice 2 can

modulate voice 3, and voice 3 can

modulate voice I.

Synchronization is the simpler

of these two effects. It mixes the fre

quencies of two voices together, cre

ating harmonic overtones which are

not present if the two voices are not

synchronized. (The name for this ef

fect is somewhat misleading. The

word synchronization means a mov

ing together, or in step. This does

not mean, however, that the sounds

for the two synchronized voices be

gin and end together. It is the fre

quencies of the two voices which are

combined, not their envelopes.)

Ring modulation sums (com

bines) the two voices' frequencies,
but suppresses the basic tones and

accentuates the harmonic over

tones which result from the sum

ming. This feature creates strange,

hollow sounds that can resemble

the ringing of bells.

Number Factory

Envelope following and number

generation both use voice 3 in a

special way—as a "number fac

tory" for special effects rather than

as a sound maker in its own right.

Location 54299 can generate

different series of numbers in the

range 0-255. The type of number

series is controlled by the wave

form chosen for voice 3, and the

rate of change depends on voice 3's

frequency. When voice 3 is set to a

noise wave, this register generates

random numbers which are very

useful in game programming. The

other waveforms generate repeti

rive output in the range 0-255 that

is useful for vibrato, tremolo, and

other cyclical effects. For example,

when the triangle wave is selected,

the output sweeps up and down be

tween 0 and 255, at a rate deter

mined by voice 3's frequency.

Location 54300 also generates

numbers in the range 0-255, but its

output mirrors the changing form

of voice 3's ADSR envelope. By

reading this location while voice 3's

ADSR cycle is in progress, you can

use the envelope output to modu

late the output of another voice.

The term envelope following refers

to the fact that you follow, or track,

the envelope of one voice, using it

to change another voice. Because

these values change very rapidly,

envelope following is practical only

from machine language.

The example technique uses

envelope following to make the fil

ter's cutoff frequency, as well as

voice 3's frequency, follow the en

velope of voice 3. Of course, you

can use the envelope output for any

purpose you like.

Example Program
The sample program for the Com

modore 64 creates a highly complex

sound effect with the aid of a short

machine language routine which it

POKEs into memory. Since its pur

pose is to show off the SID chip, the

sound takes advantage of several

special SID features, including ring

modulation, filtering, and envelope

following. Not every sound needs

to be this complex, of course. But in

sound, as in other areas, you'll find

that the time spent learning pro

gramming details is usually well

rewarded.

See program listings on page 84. 9

sustain phase, it remains al tile spec· 
ified volume indefi"itely until you 
ungate it. At that point, the sound 
enters the release phase, fading into 
silence at the rate specified. 

If you need to specify all fou r 
AOSR paramete rs, ungating th e 
voice is as important as gating it, a1· 
though, as explained above, you 
can sometimes simplify th e process 
by leaving sustain and release al O. 

Volume 
The SID chip's volume control is 
one of its most basic features. To 
make any sound at all, you musl sel 
the volume to some nonzero value. 
If this isn't done, it doesn't matter 
what else you do with the chip-no 
sounds will be audible. There arc 
16 volume settings, ranging from 0 
(silence) to 15 (loudest). 

Filters 
The volume control register, loca· 
tion 54296, also serves as a type se· 
lector for the SID chip filters. By 
setting the appropriate bils in this 
register, you can turn on a band
pass, h igh-pass, or low-pass filter. 
The SID filte rs arc s ubtractive, 
meaning that they suppress, or at· 
tenuate, a portion of the frequency 
range for a particular sound. 

You can route any of the three 
SID voices through the filter . For 
instance, you might fi lter voices 2 
and 3, leaving voice 1 unfiltered. 
However, all ftltered voices arc af
fected in the same way; you can't 
seleet a band-pass filter for voice I , 
for example, and a low-pass filte r 
for voice 2. 

A low-pass filter s uppresses 
high-frequency tones in a sound, 
"passing through" low-frequency 
tones. A high-pass filter works in 
the opposite way, passing through 
high frequencies and suppressing 
low ones. A band-pass filter passes 
through only those tones within a 
narrow, specified frequency range, 
suppressing tones above and below 
it. You can use more than one kind 
of filter at a time. If you combine 
h igh-pass and low-pass filters, for 
instance, you get a band reject filter, 
which suppresses tones only within 
a specified range. 

When 'you're using a filter, it 's 
necessary to set the cutoff frequen
cy, controlling the point in the fre 
quency range at which the filter 
takes effect. For instance, if you se-
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leet a low-pass filter and set the cut· 
off frequency at the middle of the 
64's frequency range, then tones 
below the middle of the range pass 
through unaltered, while those 
above the cutoff spo t are s up 
pressed. You can also specify the 
resonance, or peaking effect, of the 
filter. A high · resonance setting 
makes the filter more powerfu l, 
while low resonance tones it down. 

Filtering may sound complex, 
but it's the key to emulating the 
complexity of natural sounds. Un· 
fortunate ly, because faulty formu
las were used in designing the SID 
chip filte r, you cannot assume that 
ftItcring will sound the sa me on ev
ery Commodore 64 or 128. Filtering 
always has some effect, but it will 
be more pronounced on some ma
chines than on others. 

Synchronization And 
Ring Modulation 
The SID chip includes several spe
cial fea tures that would be difficult 
or impossib le to achieve if they 
were not supported in hardwa re. 
These include ring modulatio n, 
synchronization, envelope follow
ing, and number generation. 

Ring modulation an d synchro
nization work in sim ilar ways; both 
effects use the frequency setting of 
one voice to modulate, or 'change, 
the output of a second voice. The 
modulation relationships between 
voices are fixed. Voice 1 can modu
late voice 2's output, voice 2 can 
modulate voice 3, and voice 3 can 
modulate voice 1. 

Synchronization is the simpler 
of these two effects. It mixes the fre· 
quencies of two voices together, cre
ating harmonic overtones which are 
not prescnt if the two voices are not 
synchronized. (The name fo r this ef
fed is somewhat misleading. The 
word sy"chro"izatio" means a mov
ing together, or in step. This does 
not mean, however, that the sounds 
for the two synchronized voices be
gin and end together. It is the fre
quencies of the two voices which are 
combined, not their envelopes.) 

Ring modulation sums (com
bines) the two voices' frequencies, 
but suppresses the basic tones and 
accentuates the ha rm onic over
tones which result from the sum· 
mingo This feature creates strange, 
hollow sounds that can resemble 
the ringing of bells. 

Number Factory 
Enve lope fo llowing and numbe r 
generation both use voice 3 in a 
special way-as a " numbe r fac
lOry" for special effects rather than 
as a sound maker in its own right. 

Location 54299 can generate 
different series of numbers in the 
range 0-255. The type of number 
series is controlled by the wave
form chosen fo r voice 3, and the 
rate of change depends on voice 3's 
frequency. When voice 3 is set to a 
noise wave, this register generates 
random numbers which are very 
useful in game programming. The 
other waveforms generate repeti 
tive output in the range 0-255 that 
is useful for vibrato, tremolo, and 
other cyclical effects. For example, 
when the triangle wave is selected, 
the output sweeps up and down be
tween 0 and 255, at a rate deter
mined by voice 3's frequency. 

Location 54300 also generates 
numbers in the range 0-255, but its 
output mirrors the changing form 
of voice 3's ADSR envelope. By 
reading this location while voice 3's 
ADSR cycle is in progress, you can 
use the envelope ou tput to modu· 
late the output of another voice. 
The term envelope following refers 
to the fact that you fo llow, or track, 
the envelope of one voice, using it 
to change another voice. Because 
these va lues change very rapidly, 
envelope following is practica l only 
from machine language. 

The example techniqu e uses 
envelope following to make the fiI· 
ter's cutoff frequency, as weU as 
voice 3's frequency, fo llow the en· 
velope of voice 3. Of course, you 
can use the envelope output for any 
purpose you like. 

Example Program 
The sample program for the Com
modore 64 creates a high ly complex 
sound effect with the aid o f a short 
machine language routine which it 
POKEs into memory. Since its pur
pose is to show off the SID chip, the 
sound takes advantage of severa l 
specia l SID features, including ring 
modulation, filtering. and envelope 
fo llowing. Not every sound needs 
to be this complex, of course. But in 
sound, as in other areas, you'll find 
that the time spent learning pro
gramming details is usually weU 
rewarded. 
See program listings on page 84. • 



Challenge a friend or the computer to a battle of wits in this _
puzzle game for the 64. It's easy to play, but not so easy to win.

"Give 'N' Take" is a strategy game

played on a jigsaw-puzzle board.

The board is empty at first, but it

quickly fills in as you and your op

ponent place your pieces. The game

sounds simple—and it is—but

there's a twist. When you put a

piece down, all adjacent pieces turn

to your color. This is beneficial to

you in the variation called Take, but

very hazardous indeed in Give.

You can play Give 'N' Take

against either the computer or an

other player. In Give, try to end the

game with fewer points than your

opponent. In Take, try to finish

with more.

Typing It In
Give 'N' Take is written in BASIC.

Since it requires accurate entry,

type it in with the aid of the "Auto

matic Proofreader" located else

where in this issue. When you've

finished entering the program, save

it to disk or tape.

Before you can load and run

Give 'N' Take, you must modify the

computer's memory configuration.

From immediate mode, enter this

line:

POKE 43,1:POKE 44,64:POKE 163B4,0

Then load and run the program.

If you own a disk drive, you

may want to type in Program 2 and

save it to disk. This program will

perform the above POKEs for you

and then automatically load and

run Give 'N' Take. For the boot pro

gram to work, both programs must

be on the same disk, and Program 1

must be saved with the name GIVE

'N' TAKE.

Two players place their pieces on the
board in "Give 'N' Take," a unique

strategy game.

Game Play
The first step in Give 'N' Take is to

choose which variation to play: Give

or Take. In Give, you try to force

your opponent to capture pieces. In

Take, you try to capture pieces.

Next, choose your opponent.

You may play against a friend or
against the computer. If you play

against a friend, choose whether

you want to use one joystick or two.

If you use one joystick, plug it into

port 2.

If you play against the com

puter, you must choose who should

go first. Plug your joystick into port

2.

Give 'N' Take contains 70

puzzle-like pieces. These pieces are

randomly divided at the beginning

of the game—35 per contestant.

Each of 18 unique shapes are dis

played on both sides of the board—

player 1 (green) on the left; player 2

(blue) on the right. Under each

piece is a number which shows

how many of that particular piece

the player has.

Players alternate placing their

pieces on the board. Unoccupied

slots are gray. Move the game cur

sor (a white dot) to any region by

moving the joystick left or right.

When the cursor is on the slot

where you want to move, press the

fire button to place your piece. All

occupied regions that share a bor

der with the freshly taken space

will change to your color. A run

ning score is displayed at the top of

the screen (each piece of your color

is worth one point).

An attempt at an illegal move

(such as trying to put a piece down

on an occupied region, or trying to

play a piece that you don't have)

will sound a buzzer.

When all pieces have been

played, the computer announces

the winner. Press the fire button to

play again.

See program listings on page 81. a
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Give 
'N' 

Take 
Mark Tuttle 

Challenge a friend or the computer to a battle of wits in this 
puzzle game for tile 64. It's easy to play, but not so easy to win. 

"Give 'N' Take" is a strategy game 
played on a jigsaw-puzzJc board. 
The board is empty at first, but it 
quickly fills in as you and your op
ponent place you r pieces. The game 
sounds simple-and it is - but 
there's a twist. When you put a 
piece down, all adjacent pieces tum 
to your color. This is beneficial to 
you in the variation called Take. but 
very hazardous indeed in Give. 

You can play Give 'N' Take 
against either the computer or an
other player. In Give, try to end the 
game with fewer points than your 
opponent. In Take, try to finish 
with more. 

Typing It In 
Give 'N' Take is written in BASIC. 
Since it requires accurate entry, 
type it in with the aid of the " Aulo
matic Proofreader" located else
where in this issue. When you've 
finished entering the program, save 
it to disk or tape. 

Before you can load and run 
Give 'N' Take, you must modify the 
computer's memory configuration. 
From immediate mode, enter this 
line: 
POKE 43,l:POKE 44,64:POKE J6334,O 

Then load and run the program. 
If you own a disk drive, you 

may want to type in Program 2 and 

save it to disk. This program will 
perform the above POKEs for you 
and then automatically load and 
run Give 'N' Take. For the boot pro
gram to work, both programs must 
be on the same disk, and Program I 
must be saved with the name GIVE 
'N'TAKE. ----

Two players place their pieces 0/1 the 
board in "Give 'N' Take, II a unique 
strategy game. 

Game Play 
The first step in Give 'N' Take is to 
choose which variation to play: Give 
or Take. In Give, you try to force 
your opponent to capture pieces. In 
Take, you try to capture pieces. 

Next, choose your opponent. 
You may play against a friend or 
against the computer. If you play 
against a friend, choose whether 
you want to use one joystick or two. 
If you use one joystick, plug it into 
port 2. 

If you play against the com
puter, you must choose who should 
go first. Plug your joystick into port 
2. 

Give 'N' Take co ntains 70 
puzzle-like pieces. These pieces are 
randomly divided at the beginning 
of the game-35 per contestant. 
Each of 18 unique shapes are dis
played on both sides o f the board
player 1 (green) on the lefti player 2 
(blue) on the right. Under each 
piece is a number which s hows 
how many of that particular piece 
the player has. 

Players alternate placing their 
pieces on the board. Unoccupied 
slots arc gray. Move thl.! game cur
sor (a white dot) to any region by 
moving the joystick left or right. 
When the cursor is on the s lot 
where you want to move, press the 
fire button to place your piece. All 
occupied regions that share a bor
der with the freshly taken space 
will change to you r color. A run 
ning score is displayed at the top of 
the screen (each piece of your color 
is worth one point). 

An attempt at an illegal move 
(such as trying to put a piece down 
on an occupied region, or trying to 
playa piece that you don't have) 
will sound a buzzer. 

When all pieces have been 
played, the computer announces 
the winner. Press the fire button to 
play again. 
See program listi"gs aT! page 81. • 



Georg and Paul Zimmer

This addictive two-player combat game for the Commodore 64

combines high-speed graphics action with board-game strategy.
A disk drive is required.

In the near future, two platoons of

disrupter-equipped men battle for

control of the last remaining natural

forest. Since the game begins with

neither side at an advantage, the

player with the best strategy and

the surest reflexes will win "Front

Line."

Typing It In

Front Line is written in both BASIC

and machine language. Program 1

adjusts the memory configuration

of the 64 and loads the main BASIC

program and the machine language

program. Type it in and save it to

disk. Since it tries to load Program 2

from disk, do not attempt to run it

at this point.

Program 2 is the main BASIC

program. Type it in and save it on

the same disk that you saved Pro

gram 1. You must save Program 2

with the name FRONT LINE.BAS

because that's the name Program 1

looks for. Since the bottom-of-

26 COMPUTED Gazette August 1987

BASIC pointer must be adjusted

before this program is loaded, Pro

gram 2 should be loaded and run

only by Program 1.

Program 3 is the machine lan

guage portion of Front Line. Enter it

using the "MLX" machine lan

guage entry, program found else

where in this issue. When you run

MLX, you'll be asked foi the start

ing and ending addresses for the

data you'll be entering. In this case,

use the following values:

Starting address: COM

Ending address: C3BF

Be sure to save a copy of the

program with the name FRONT

LINE.ML before leaving MLX. (You

must use the name FRONT LINE

.ML because that's the name Pro

gram 2 looks for on the disk.)

Beginning The Battle
To begin play, plug in two joysticks

and then load and run Program 1.

After the title screen is displayed,

Two armies battle for a forest in the

futuristic "Front Line."

In the game's action scenario, two men

bailie to the death for a strategically

placed hilltop. Since each soldier has his

own unique capabilities, every battle is

different.

Georg and Paul Zimmer 

This addictive two-player combat game for tile Commodore 64 
combines high-speed graphics actiofl witlI board-game strategy. 
A disk drive is required. 

In the near future, two platoons of 
disrupter-equipped men battle (or 
control of the last remaining natural 
forest. Since the game begins with 
neither side at an advantage, the 
player with the best strategy and 
the surest reflexes will win " Front 
Une." 

Typing It In 
Front Line is written in both BASIC 
and machine language. Program 1 
adjusts the memory configuration 
of the 64 and loads the main BASIC 
program and the machine language 
program. Type it in and save it to 
disk. Since it tries to load Program 2 
from disk, do not attempt to run it 
at this point. 

Program 2 is the main BASIC 
program. Type it in and save it on 
the same disk that you saved Pro
gram 1. You must save Program 2 
with the name FRONT LINE. BAS 
because that's the name Program 1 
looks for . Since the boltom-of-
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BASIC pointer must be adjusted 
before this program is loaded, Pro
gram 2 should be loaded and run 
only by Program 1. 

Program 3 is the machine lan
guage portion of Front Line. Enter it 
using the " MLX" machine lan
guage entry . program found else
where in this issue. When you run 
MLX, you'D be asked for the start
ing and ending addresses for the 
data you'll be entering. In this case, 
use the following values: 
Starting addtnl: COOO 
Ending addtnl: ClUF 

Be sure to save a copy of the 
program with the name FRONT 
L1NE.ML before leaving MLX. (You 
must use the name FRONT LINE 
.ML because that's the name Pro
gram 2 looks (or on the disk.) 

Beginning The Battle 
To begin play, plug in two joysticks 
and then load and run Program 1. 
After the title screen is displayed, 

Two armies battlt fo r d foust in the 
futu ristic "Front Line." 

In the game's action scenario, two men 
battle to the death for a strategically 
placed hilltop. Since tach soldier has his 
own unique capabilities, every battle is 
different. 



Super Pascal
Your complete system lor developing

applications in Pascal. A complete implemen

tation ot standard Pascal (Jensen and

Wirth). C-64 version has a high-speed DOS

(3X) tar quick and efficient use. The

extensive editor (source induded) contains

addod features: append, search and

replace. Includes assembler for any of your

Design pictures and graphics quickly and

precisely. Unlike other drawing programs,

you can produce enact scaled output on

your printer. Design in the units ol your

drawing problem (feet, miles, motors, etc)

and send hardcopy to most printers. Uses

either the keyboard, lightpenor 1351 mouse.

Two separate work screens—transfer

artwork from one screen to the other. Place

text in four sizes anywhere in the

picture—three extra lonls included: Old

English, 3-D and Tech. 'Try Again" allows

you to undo mistakes. Draw solid or dashed

lines, circles, ellipses at any angle, rays and

boxes. Design fill patterns, lonts and

objects. Cadpak is the lull-featured design

and graphics package for your computer,

for C-64 $39.95 lor C-12B 559.95

BASIC Compiler
Now anyone can speed up their BASIC

programs by 3 to 35 times! Bastc-64 and

Basic-128 easily convert your programs into

fast machine language or speedcode (takes

up less space yet protects your programs

(ram prying eyes) or a mixture of both. You

can even compile programs written with

extentions—Simon's Basic, VICTREE,

BASIC 4.0, VideoBasic and others. When

the compiler finds an error, it just doesn't

stop, but continues to find any other errors

as well. Supports overlays and has many

other options. 128 version works in FAST

mode and allows you to use all 12SK o!

memory. If your program walks or crawls,

give it the speed to RUN!

for C-64 $39.95 for C-128 $59.95

machine code" requirements. Used in

hundreds ol schools to teach programming

and also used lor serious development

projects. But it can be used for more than

just learning Pascal, use it for serious

programming. Wilh complete graphic library

(source included} in machine language for

super-fast execution. Want to learn Pascal

or develop software using the best tool?

Super Pascal \s your first choice,

for C-64 $59.95 lor C-12B $59.95

"...everything a goad compiler should

be...easy to use...efficient...offers a scad

range of optional failures...excellent

doz'jmenialien... inejpC/ilivt."

Tom Benlord. Commodore Magazine

Give your

BASIC programs

a boost!

and SUPER BOOKS!
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drawing problom (1001, milos, motors, otc.) 
and send hardcopy to most printers. Uses 
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English , 3-0 and Tech. "Try Again" allows 
you 10 undo mistakes. Draw solid or dashod 
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boxos. Doslgn fill patterns, lonts and 
objocts. Cadpak Is tho lull-featured doslgn 
and graphics packago for your computor. 
for C-64 $39.95 lor C-128 $59.95 

Super Pascal 
Your complote systom lor dovoloplng 
applications in Pascal. A complete Implemen
tation 01 standard Pascal (Janson and 
Wirth). C-64 version has a high·speed OOS 
(3X) for quick and efficient use. The 
extensive editor (source included) cootains 
addod Icarums: append, search and 

"'-'PKiAi 
machine code requirements. Used in 
hundreds 01 schools to leach programming 
and also used IOf serious development 
projocts. But it can be usod lor mOfe than 
Just Ioarn ing Pascal. use It lor serious 
programming. With completo graphic library 
(source lncludod) In machine language for 
supor-fast e)tccution. Want to IOilrn Pascal 
or dovelop soltware using the best lool? 
Super Pascal is your first choice. 
for C·64 $59.95 lor C-128 $59.95 
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you'll see the game's strategy

board. This is an overhead map of

the forest. The game begins with

the Red Fighters lined up on the

west side (left side of the screen)

and the Blue Fighters lined up on

the east.

Among the trees are three

Control Mounds. These are strate

gic vantage points, hills from which

the entire forest can be seen. If a

player takes all three of these

mounds, the game ends with that

player declared the victor.

The Red Fighters make the first

move. During this turn, you can

move only one fighter. Use the joy

stick to position the cursor over the

fighter you wish to move. Press the

fire button to select the fighter. The
cursor disappears, and you can now

move the fighter freely within his

range. Press the fire button again

once you have chosen his destina

tion.

When a fighter is selected, cru

cial information is displayed on a

status line at the top of the screen,

including his range, speed, type of

weapon, and strength. It's impor

tant to consider the differences be

tween the various fighters when

choosing an opponent with which

to do battle. After a while, you'll

learn to identify the types of fight

ers by their body shapes.

The Mechanics Of Movement
The rules of movement are easy to

learn: Once a fighter has been se

lected to move, he must be moved.

A fighter cannot be placed on a tree

or onto another fighter from the

same team. In order to occupy a

Control Mound, the fighter must be

placed directly above the top of the

hill.

When a player places his fight

er directly on top of an opponent's

fighter, hand-to-hand combat takes

place. The two fighters enter an ob

stacle-filled arena {a new screen ap

pears) and fight to the death. This

part of the game calls for quick re

flexes. Still, there is strategy needed

even in this facet of the game. Dif

ferent abiiities and different weap

ons call for different tactics.

The game ends when all the

fighters from one team have been

destroyed or when one player takes

all three Control Mounds.

See program listings on page 88. V
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User Group

Update

This list includes updated entries to our annual "Guide to Commodore

User Groups," which last appeared in the May and June 1987 issues.

When writing to a user group for information, please remember to en

close 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, JVC 27403

Attn: Commodore User Groups

New Listings

CALIFORNIA

Club-64 (San Bernardino), P.O. Bos 514, Patton,
CA 92369

Lake? Cuunty Computer Users, Comrmidore SIG,
P.O. Bo* :iH5, ClMflake, CA

ILLINOIS
Computers West, P.O. Bo* 3357, Glen Ellyn JL

60138

Gateway Computer Club, P.O. Do* 1839, Fair-
view Heights, II. 62208

LOUISIANA

Commodore Users Group of SHdell (CUCS), 111

Marchu Blvd.. SUtfall, I.A 70458

MARYLAND

Gaithersburg C-64 Users Group,-P.O Bus 2033,
Gaithersburg, MD 20879

MICHIGAN

Fellowship at Commodore Users and Supporters

(FOCUS), 3897 Snow Rd., Berricn Springs, Ml
4V103

MISSOURI

I■,!■>! Central Missouri Commodore Users, I' ■'

Box 2\, New Haven, mo 63068

NORTH CAROLINA

Western Carolina Commodore Beginner User's

Group (WCCBUG), Rt. 2, Box 826, Forest City,

NC 28043

OKLAHOMA

Univisions Users Group, 124 W, Frank St.,

Norman, OK 73069

PENNSYLVANIA

Sun-64 Users Group, P.O. Bos 54208, Philadel
phia, PA 191115

TENNESSEE

Memphis-Easl Commodore Organization

(MECO|, 6870 Sauleme Cove, Memphis, TN

38115

TEXAS

International Association of Commodore User

Groups (1ACUGI, P.O. Bos 890407, Houston.

TX 772H9-0407

VIRGINIA

Southside Virginia Commodore Users Group,
315 Lakeview Ave., Colonial Heights, VA 23834

Outside the U.S.

BRAZIL

Associacao dc Usuarios de Micro-computadores

I'essoais, Pcitro Paulo Rocha, wtr, da Canon

401, 22600 Mo dc Janeiro. Brazil

CANADA

AJ's User Group, 20 Davenport Cresr, Ont., Canada

L6T 3L6

Commodore Concepts Users Group (CCUG), Bus

783, Steinbach, Manitoba, KOA 2A0

MEXICO
Commodore Users Club, Calle Plata 3307,1'uebla,

Pue., Mexico 72090 g.

COMPUTED GAZETTE

TOLL FREE

Subscription Order Line

1-800-247-5470
In IA 1-800-532-1272

you'll see t he game's strategy 
board. This is an overhead map of 
the forest. The game begins with 
the Red Fighters lined up on the 
west side (left side of the screen) 
and the Blue Fighters lined up on 
the east. 

Among the trees are three 
Control Mounds. These are strate
gic vantage points. hills from which 
the entire forest can be seen. If a 
p layer takes all three o f these 
mounds, the game ends with that 
player decla red the victor. 

The Red Fighters make the first 
move. During this tum, you can 
move only one fighter. Use the joy
stick to position the cursor over the 
fighter you wish to move. Press the 
fire button to select the fighter. The 
cursor d isappears, and you can now 
move the fighter freely within his 
range. Press the fire button again 
once you have chosen his destina
tion. 

When a fighte r is selected, cru
cial information is displayed on a 
status line at the top of the screen, 
including his range, speed, type of 
weapon, and strength. It 's impor
tant to consider the differences be
tween the various fighters when 
choosing an opponent with which 
to do battle. After a while, you'll 
learn to identify the types of fight 
ers by their body shapes. 

The Mechanics Of Movement 
The rules of movement are easy to 
learn : Once a fighter has been se
lected to move, he must be moved. 
A fighter cannot be placed on a tree 
or onto another fighler from the 
same team. In order to occupy a 
Control Mound, the fighter must be 
placed directly above the top of the 
hill. 

When a pla yer places his figh t
er direclly on top of an opponent's 
fighter, hand -to-hand combat lakes 
place. The two fighters enter an ob
stacle- filled arena (a new screen ap
pears) and fight to the death. This 
part of the game calls for quick re
fl exes. Still, there is strategy needed 
even in this facet of the game. Dif
ferent abilities and different weap
ons call for different tactics. 

The game ends when aU the 
fighters from one tea m have been 
destroyed or when one player takes 
all three Control Mounds. 
See program listillgs 0 11 page 88. • 

28 COMPUTErs Gazouo August 1987 

User Group 
Update 

This list includes updated entries to our annual "Guide 10 Commodore 
User Groups," which last appeared in the May and June 1987 issues. 

When writing to a user group for information, please remember to en· 
close 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 

New listings 

C·\llfOR:\·IA 
Club-6-I (SiR lJe rRudIRo), 1'.0. Box 5 14, Patton, 

CA 92369 
L~ke COURty Comput .. r U, e ... , Commodore SIC, 

1'.0. Box 38S. Cle~rlakt. CA 95422 

II t I ~O I S 
Computers WH t, P.O. Box 3357, CreR Ellyn, lL 

60138 
C~tew~y Computer Club, P.O. Box 18)9, Fair

vil'W Heights, II. 62208 

t OL:ISIAt-.;A 
Commodore Uun Group of Slidell (CUGS), ] I I 
M~rd\c IIlvd .. Slidell . l.A 70458 

\I ,\JnI A:\[l 
G.l lthersbu'S C-64 Uft'"' Group,· I'.O. Box 20)). 

Gaithersburg. MO 20879 

\ HClIIG ·\:\ 
Fellow.hip of Commodore Ule .. i nd Supp-ot1en 

(fOCUS). 3897 Snow ltd ., Berrien Sprinp, MI 
49103 

;\I!SSOUlt i 
lill l Cenlnl MI .. "url Commodore Ul e,., ]'.0. 

Box 21, New Haven. MO 6)068 

:\ORTH C\lH)[ 1:\ ·\ 
WH trrn CiroJini Commodore Bo-ginner User'. 

Group (WCCBUG). Itt . 2, Box 826, Fo ...... t City, 
NC 211043 

Unlv isl oR ' Usen G roup, ]24 w. Frank St., 
No.man. OK 73069 

I'J ~~S\ 1 \ ·\~ I \ 
Sub-6-I Uurs Group. ]'.0. Box 54208, l'hllidd· 

phia, I'A 19105 

r [:\~rSSEE 

Me mph i. -Eut Commodore O rginiution 
(MECO). 6870 Sauterne Cove. Memphis, TN 
3811S 

H \AS 
Interu lloRll A5IuclllloR of Commodore Uat r 

Groupi (lACUG), 1'.0. Box 890407, Houston, 
TX 77289·0407 

\ · IItC I:\ 1 \ 
Southside Vlrpnil Commodore Users Group, 

315 Lakeview Ave., Coloni:ll Heights, VA 23834 

Outside the U_S. 

I! [{AZ II 
A5Ioclac. o de U. uarlo, de Mlcro-comp uUdorel 

" .. !Soil,. I'edro r aulo Rocha. <'S tr. da Canoa 
401, 22600 Rio de JaneI ro, BrJ7JI 
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Bounty Hunter
Dan Aven

Here's an educational game for the 64 that's so enjoyable you

may not even notice that you're learning US geography.

A crook is loose, and you're deter

mined to collect the bounty. It won't

be an easy job—you'll have to know

your way around the country to find

him. And when you finally track

him down, you'll have to bring him

back home to collect the reward. Ru

mor has it that his big brother is

loose, and he probably won't be

happy to hear that you've appre

hended his baby brother,

"Bounty Hunter" is a game

that requires knowledge of US ge

ography. Don't worry if you're a lit

tle rusty, though-—pressing the

space bar will give you a clue.

Eventually, when you've learned

your way around, you won't need

the clues as often.

Bounty Hunter has so many

variations that you may never tire

of the game.

Typing It In
Bounty Hunter is written in BASIC.

It requires accurate typing, so be

The Bounty Hunter has just crossed

over into the western half of the US to

catch the crook (in Idaho) and bring him

home.

sure to use the "Automatic Proof

reader" program found elsewhere

in this issue. Pay special attention

to lines 380-620 and 710-950,

which draw the maps used in the

game. Refer to the "How to Type In

COMPUTED Gazette Programs"

article elsewhere in this issue if you

have trouble understanding the

representations of any of the graph

ics characters. When you've fin

ished typing, be sure to save the

program to tape or disk.

When you're ready to play,

load the program and type RUN.

You'll be asked to choose between

Bounty Hunter and Countdown. In

Bounty Hunter, you chase a crook

across the country. In Countdown,

you try to visit as many states as

possible in the time selected (1-5

minutes.) It's a good way to warm

up for Bounty Hunter.

After selecting a game to play,

you'll be asked to choose between

several variations. First, choose be

tween Stares and Capitals. If you se

lect States, you'll move by typing in

the name of a state which has a

common border with the state you

are in. If you choose Capitals, you'll

travel by typing in the names of

capitals instead of the states they

are in.

Next, choose between visible

and invisible. Choose invisible only

if you're an expert—-you won't be

able to see the map.

Finally, choose a skill level.

Level 1 is the easiest and 3 is the

most difficult.
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Bounty Hunter 
Dan Aven 

Here's an educational game for tile 64 that's so enjoyable you 
may 1I0 t even notice that you're learning US geography. 

A crook is loose, and you're deter· 
mined to collect the bounty. It won't 
be an easy job-you'll have to know 
your way around the country to find 
him. And when you finally track 
him down, you'll have to bring him 
back home to collect the reward. Ru· 
mor has it that his big brother is 
loose, and he probably won't be 
happy to hear that you've appre
hended his baby brother. 

" Bounty Hunter" is a game 
that requires knowledge of US ge
ography. Don't worry if you're a lit
tle rusty, though-pressing the 
space bar will give you a clue. 
Eventually. when you've learned 
you r way around, you won't need 
the clues as often. 

Bounty Hunter has so many 
variations that you may never tire 
of the game. 

Typing It In 
Bounty Hunter is written in BASIC. 
It requires accurate typing, so be 

Tilt Bounty Hunter has just crossed 
over illto the westen! half of tht us to 
catch the crook (ill Idah o) and bring him 
home. 
sure to use the "Automatic Proof
reader" program found elsewhere 
in this issue. Pay special attention 
to lines 380-620 and 710-950, 
which draw the maps used in the 
game. Refer to the "How to Type In 
COMPUTE! 's Gazette Programs" 
article elsewhere in this issue if you 
have trouble understanding the 
representations of any of the graph
ics characters . When you've fin-

ished typing, be sure to save the 
program to tape or disk. 

When you' re ready to p lay, 
load the program and type RUN. 
You'll be asked to choose between 
Bounty HUllter and COUllfdoWIl. In 
Bounty Hunter, you chase a crook 
across the country. In Countdown, 
you try to visit as many states as 
possible in the time selected (1 - 5 
minutes.) It 's a good way to wann 
up for Bounty Hunter. 

After selecting a game to play, 
you'll be asked to choose between 
severa l variations. First, choose be
tween States and Capitals. If you se
lect States, you'll move by typing in 
the name of a state which has a 
common border with the state you 
are in. If you choose Capitals, you'll 
travel by typing in the names of 
capitals instead of the states they 
are in . 

Next, choose between visible 
and invisible. Choose invisible only 
if you're an expert-you won't be 
able to see the map. 

Finally, choose a skill level. 
Level 1 is the easiest and 3 is the 
most difficult. 
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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 Gazette—already on disk—with COMPUTERS
Gazette Disk.

Subscribe today, and month after month you'll get a new, fully-
tested 5'/4-inch floppy disk guaranteed to run on your Commodore

64 or Commodore 128 personal computer.

COMPUTE'S Gazette Disk brings you ail 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 COMPUTED 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.

Call toll-free 1-800-247-5470 now.

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).

Now Get Inside Your Commodore with 
COMPUTE!'s Gazette Disk. 

Now there's a way to get all the exciting, fun-filled programs of 
COMPUTEt's Gazette-already on disk- WITh COMPUTEt's 
Gazette Disk. 

Subscribe today, and month after month you'll get a new, fully
tested 5\4-inch floppy disk guaranteed to run on your Commodore 
64 or Commodore 128 personal computer. 

COMPUTEt's Gazette Disk brings you all the latest, most 
challenging, most fascinating programs published in the 
corresponding issue of COMPUTEt's Gazette. So instead of 
spending hours typing in each program, now all you do is insert 
the disk ... and your programs load in seconds. 

RESULT: You have hours more time to enjoy all tIlose great pro
grams which appear in COMPUTEt'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 COMPUTE/'s 
Gazelle 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. 

Call toll-free 1-800-247-5470 now, 

IndMdual issues of the Disk are available for $12.95 (plus $2.00 shipping 
and handling) by calling 1-800-346-6767 (in NY 1-212-687-8525). 



The Hunt

If you choose the Bounty Hunter

game, you'll be told the name of the

state where the crook may be

found. He probably won't be there

for long, though, since he knows

you're after him. The state in which

you begin the game is the state that

wants to bring the crook to justice.

Be sure to remember this home

state. You'll need to bring the crook

back here when you catch him.

Don't rest a moment when

you've caught the crook; his broth

er will be hot on your heels. Get the

crook back home to claim your

reward.

The map of the United States is

divided into two halves: the East

and the West. Five central states are

on both maps (Minnesota, Iowa,

Missouri, Arkansas, and Louisiana.)

If you are in one of these states,

pressing the cursor-right key will

display the other map. If you are in

any other state, this key will have

no effect.

If you misspell the name of a

state or capital, you'll see the mes

sage TRY AGAIN. If you enter the

name of a state or capital which

does not share a border with the

state you are currently in, you'll get

the message NOT A NEIGHBOR.

Desperate Measures

If you're really stuck, press the

space bar. You'll see the name of

one of the neighbors of the state

you are in. If that state or capital

would take you in the wrong direc

tion, press the space bar again for

another choice. Keep pressing until

you've found the state or capital

that you want. Type the name in

when you've found it.

If you catch the crook, but for

get where you're supposed to take

him, press the RETURN key. You'll

see the name of the state or its

capital.

A $10,000 reward is offered for

bringing the crook to justice, but this

amount is reduced by $100 each

time the crook moves from one state

to another. The crook moves very

rapidly at the higher difficulty lev

els, so it's possible that the bounty

amount will become negative.

Sec program listing on page 78. ©

Down Time Got

You Down?

Get on line FAST with TRIAD COMPUTERS
Most computers and disk drives are repaired and shipped within 72 hours!

1-Year

Warranty Contract

$69.00

99.00

79.00

89.00

79.00

89.00

89.00

Repair

C-64 Computer $59.00

C-128 Computer 89.00

1541 Drive Logic repair 69.00

1571 Drive Logic repair 79.00

1541 or 1571 Permanent Fix 69.00

(Alignment and modification to stay in alignment!)

1702,1802,1902 Monitor 79.00

1541 or 1571 alignment (only) Just 29.95

MPSZ-801.802,1525, 1526 Printers 69.00

Star and Okidala Printers

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 RQ Box addresses,

add $15.00 for shipping [excluding air freight).

3402-EW. Wendover Ave..

Greensboro, NC 27407

1-800-624-6794 or (919) 299-0391

Repair with

1-Year Warranty Save

$89.00 $39.00

119.00 69.00

99.00 49.00

109.00 5900

99.00 49.00

109.00 59.00

99.00 59.00

Call for price

Permanent Fix
A $69.00 value — includes align

ment and modification to slay in

alignment. FREE with any 1541 or

1571 one year warranty repair.

VISA' •HOtCE

The Hunt 
If you choose the Bounty Hunler 
game, you'll be told the name of the 
state where the crook may be 
found. He probably won't be there 
for long, though, since he knows 
you' re after him. The slate in which 
you begin the game is the slate that 
wants to bring the crook to justice. 
Be sure to remember this home 
slate. You' ll need to bring the crook 
back here when you catch him. 

Don't rest a moment when 
you've caught the crook; his broth
er will be hot on your heels. Get the 
crook back home to claim your 
reward. 

The map of the United States is 
divided into two halves: the East 
and the West. Five central states are 

on both maps (Minnesota, Iowa, 
Missouri, Arkansas, and Louisiana.) 
If you are in one of these states, 
pressing the cursor-right key will 
display the other map. If you are in 
any other state, this key will have 
no effect. 

If you misspell the name of a 
state or capital, you'll see the mes
sage TRY AGAIN. If you enter the 
name of a state or capita l which 
does not share a border with the 
state you are currently in, you' ll get 
the message NOT A NEIGHBOR. 

Desperate Measures 
If you're really stuck, press the 
space bar. You'll see the name of 
one of the neighbors of the state 
you are in. If that state or capital 

would take you in the wrong direc
tion, press the space bar again for 
another choice. Keep pressing until 
you've found the state or capital 
that you want. Type the name in 
when you've found it. 

If you catch the crook, but for
get where you 're supposed to take 
him, press the RETURN key. You'll 
See the name of the state or its 
capita\. 

A $10,000 reward is offered for 
bringing the crook to justice, but this 
amount is reduced by $100 each 
time the crook moves from one state 
to another. The crook moves very 
rapidly at the higher difficulty lev
els, so it's possible that the bounty 
amount will become negative. 
See program listillg 011 page 78. a 

Down Time Got 
You Down? 

Get on line FAST with TRIAD COMPUTERS 
Most computers and disk drives are repaired and shipped within 72 hours! 

I-Year 
Repair Warranty Contract 

C-64 Computer $59.00 $69.00 
C-128 Computer 89.00 99.00 
1541 Drive Logic repair 69.00 79.00 
1571 Drive Logic repair 79.00 89.00 
1541 or 1571 Permanent Fix 69.00 79.00 
(Alignment and modification to slay in alignment!) 
1702, 1802. 1902 Monitor 79.00 89.00 
1541 or 1571 alignment (only) Just 29.95 
MPSZ·801.802. 1525. 1526 Printers 69.00 89.00 
Star and Okidala Printers 

For fast . expert se rvice ... 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). 

3402·E W. Wendover Ave., 
Greensboro, NC 27407 

1-800·624·6794 or (919) 299-0391 

Repair with 
I -Year Warranty Save 

$89.00 139.00 
119.00 69.00 
99.00 49.00 

109.00 59.00 
99 .00 49.00 

109.00 59.00 

99.00 59.00 
Call for price 
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Recreational Computing In

Wabash Valley Hospital

Fred D'lgnazio

Associate Editor

COMPUTE! and COMPUTED Gazette

are proud to be the leading maga

zines in "home, educational, and

recreational computing." I used to

think that recreational computing

belonged in the home and the class

room. Now I've learned that it also

has a place in the hospital.

In Wabash Valley Hospital in

West Lafayette, Indiana, Don Wood

and his colleagues are pioneers in

the new field of recreational thera

py, and they use Commodore com

puters—a 64 and a 128—in their

work. Their clients are kids ranging

in age from 7 to 16. The kids are

mentally ill, learning disabled, or

have a variety of problems. Many

of the children Don works with are

in the hospital because they are

substance abusers.

Three years ago Don and his

associates at Wabash got a grant

from the Ray Foundation in Colora

do to purchase a Commodore 64,
some Commodore peripherals, and

software. Since then, the founda

tion has also enabled the hospital to

purchase a Commodore 128 and

additional software.

The Computer As A Tool
Don says, "Our goal with our 'spe

cial population' is not to teach com

puter programming, but to teach

our children how to get along with

others, using the computer as a

tool. For us, the process is more im

portant than the tool used, if they

learn some programming at the

same time they're learning some

basic social skills, that's fine."

Although Don's staff has pur

chased popular commercial pro

grams such as Print Shop and

Ghostbusters, most of the programs

the children use are from COM-

PUTE!'s Gazette and other computer

magazines.

Among the most popular Ga

zette programs at Wabash are

SpeedScript, "Typing Derby,"

"Aardvark Attack," "The Viper,"

"Arcade Baseball," and "Sea Route

to India."

Don's students do very little

programming on their own. "I'm

not wasting my time or my students'

time learning to write programs,"

says Don. "I'd rather spend the time

figuring out how to adapt what's

available for the social and emotion

al improvement of my clients."

Also, Don says, "It's amazing

what you can do with only a single

computer. I know it's popular these

days to go out and purchase an ex

pensive computer laboratory with

lots of computers, but it's really not

necessary. All you need is imagina

tion. Imagination is a wonderful

tool in combination with basic com

puter programs, and we try to use

both to their fullest extent."

For example, Don's students

pulled "Clues," a question-and-

answer program, from the August

1983 issue of COMPUTE! and

turned it into the "Substance Abuse

Quiz" which they gave to each oth

er and to incoming Wabash pa

tients. According to Don, the quiz is

a simple set of questions on alcohol

and drug abuse, with two tries at

the answers—which clients leam

through Addiction Services educa

tion sessions during a three-week

inpatient period. Don assisted three

clients who collected the data, then

typed it into the program. He and

his students are currently revising

the program to develop pretests

and posttests for the Addiction Ser

vices program, and to gauge incom

ing patients' knowledge, reading

and learning ability, and motiva

tion. The program has been a big

hit with Don's students.

Don found another program

from an old magazine and extended

it from pure recreation into recre

ational therapy. The program is a

word search game which hides tar

geted words horizontally, vertical

ly, and diagonally in a two-

dimensional matrix. When new

students arrive at the Substance

Abuse unit at Wabash, Don has

them type their names into the pro

gram, and then try to find each oth

er's names in the find-a-word

matrix. The program makes an ide

al ice breaker at the unit's first so

cial event.

Don has been even more suc

cessful in adapting the program

into both an interview and social

interaction therapy. He and his stu

dents develop a list of words cen

tered around a specific topic—for

example, family, the hospital, their

feelings, what's fun, the theme of

the day, or positive words about an

other student, and so on. According

to Don, these lists often reveal atti

tudes and values more than a client

would normally share. He says

they also provide an impetus to his
students' "creativity and the neces

sity to look beyond the surface, as

well as using certain social skills,

such as tact."

As with all of Don's other com

puter activities, the specific goal of

each program is less important than

the social and emotional improve

ment of his students. He says,

"Group interaction, learning to get

along with others, and encouraging

use of a computer as a hobby are our

primary goals with this program."

If you're interested in learning

more about using Commodore

computers with programs for recre

ational therapy, write Don Wood,

Acting Assistant Director, Activity

Therapy Department, Wabash Val

ley Hospital, 2900 N. River Rd.,

West Lafayette, IN 47906. •
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COMPUTE! and COMPUTE!'s Gazette 
are proud to be the leading maga
zines in " home, educational, and 
recreational computing." I used to 
think that recreational computing 
belonged in the home and the class
room. Now I've learned that it also 
has a place in the hospital. 

in Wabash Valley Hospital in 
West Lafayette, indiana, Don Wood 
and his colleagues are pioneers in 
the new field o f recreational thera
py, and they use Commodore com
puters-a 64 and a 128-in their 
work. Their clients are kids ranging 
in age from 7 to 16. The kids are 
mentally ill, learning disabled, or 
have a variety of problems. Many 
of the child ren Don works with are 
in the hospita l because they are 
substance abusers. 

Three years ago Don and his 
associates at Wabash got a grant 
from the Ray Foundation in Colora
do to purchase a Commodore 64, 
some Commodore peripherals, and 
software. Since then, the founda 
tion has al so enabled the hospital to 
pu rchase a Commodore 128 and 
additional software. 

The Computer As A Tool 
Don says, "Our goal with our 'spe
cial population' is not to teach com
puter programming, but to teach 
our children how to get along with 
others, usi ng the computer as a 
tool. For us, the process is more im
portant than the tool used. If they 
learn so me programming at the 
same time they're learning some 
basic social skills, that's fine ." 

Although Don's staff has pur
chased popular co mmercial pro
gra m s such a s Prill t Shop and 
GllDstbusters, most of the programs 
the children use are from COM
PUTErs Gazelle and other computer 
magazines. 
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Among the most popular Ga
zette programs at Wabash are 
SpeedScript , " Typing Derby," 
"Aardvark Attack," "The Viper," 
" Arcade Baseball," and "Sea Route 
to India." 

Dan's students do very little 
programming on their own. " I'm 
not wasting my time or my students' 
time learning to write programs," 
says Don. 'T d rather spend the time 
figuring out how to adapt what's 
available for the social and emotion
al improvement Qf my clients." 

Also, Don says, " It 's amazing 
what you can do with only a single 
computer. I know it 's popular these 
days to go out and purchase an ex
pensive computer laboratory with 
lots of computers, but it's really not 
necessary. All you need is imagina
tion. imagination is a wonderfu l 
tool in combination with basic com
puter programs, and we try to use 
both to their fullest extent." 

For example, Da n 's student s 
pulled "Clues," a question -a nd · 
answer program, from the August 
1983 issue of CO MPUTE! and 
turned it into the "Substance Abuse 
Quiz" which they gave to each oth
er a nd to incoming Wabash pa
tients. According to Don, the quiz is 
a simple set of questions on alcohol 
and drug abuse, with two tries at 
the answers-which clients learn 
through Addiction Services educa
tion sessions during a three-week 
inpatient period. Don assisted three 
clients who collected the data, then 
typed it into the program. He and 
his students are currently revising 
the program to deve lop pretests 
and posttests for the Addiction Ser
vices program, and to gauge incom
ing patients' knowledge, reading 
and learning ability, and motiva
tion. The program has been a big 
hit with Dan's students. 

Don found another program 
from an old magazine and extended 
it from pure recreation into Tecre-

Recreational Computing In 
Wabash Valley Hospital 

ational therapy. The program is a 
word search game which hides tar
geted words horizontally, vertical
l y, and diagonally in a two
dimensional matrix. When new 
s tudents arrive at the Substance 
Abuse unit at Wabash, Don has 
them type their names into the pro
gram, and then try to find each oth
er's names in the find -a-word 
matrix. The program makes an ide
al ice breaker at the unit's ftrst so
cial event. 

Don has been even more suc
cessfu l in adapting the program 
into both an interview and social 
interaction therapy. He and his s tu· 
dents develop a list of words cen
tered around a speciftc topic-for 
example, family, the hospital, their 
feelings, what's fun, the theme of 
the day, or positive words about an
other student, and so on. According 
to Don, these lis ts often reveal atti
tudes and va lues more than a client 
would normall y share . He says 
they also provide an impetus to his 
students' "creativity and the neces
sity to look beyond the surface, as 
well as using certain social skills, 
such as tact." 

As with all of Dan's other com· 
puter activities, the speciftc goal of 
each program is less important than 
the social and emotional improve
ment o f hi s student s. H e says, 
"Group interaction, learning to get 
along with others, and encouraging 
use of a computer as a hobby are our 
primary goals with this program." 

If you're interested in learning 
more abo ut us ing Commodore 
computers with programs for recre
ational therapy, write Don Wood, 
Acting Assistant Director, Activity 
Therapy Department, Wabash Val· 
ley Hospital, 2900 N. River Rd., 
West Lafayette, IN 47906. • 



SAVE! ECI SAVE!
DISK DRIVES DISK DRIVES DISK DRIVES

FSD-2

EXCELERATOR + PLUS
Commodore Compatible

Disk Drive

Direct Drive!
Faster, Quieter and

More Reliable.

Full 1-Year Warranty.

"ia» /; ■
List Price: $219

EXCEL-71
1571 Commodore Compatible

Disk Drive

Completely Compatible with

!1ib 1571, Yet Smaller.

More Reliable and

Compatible wild

the C128.

FULL 1-YEAR

WARRANTY

NEW!

List Price: $349

COMMODORE 1541

DISK DRIVE

COMMODORE 1541C/

DISK DRIVE

$16
_

PRICES! HARDWARE & ACCESSORIES

COMMODORE 64

COMPUTER

With Purchase

of Specially

Priced

Sollware

MODEM
300 Baud

MOUSE
,

PRICES!

AMBER $7Q

MONITOR

JOYSTICK

COMMODORE 1351 MOUSE
"Essential for GEOS and

other menu-driven software" 1200 Baud Modem

WE'RE LOADED WITH HIGH QUALITY, LOW PRICED SOFTWARE! CALL FOR PRICES.

ALL MAJOR CREDIT CARDS ACCEPTED

■■■

6 AM TO 6 PM

6 DAYS A WEEK

Emerald Components International
P.O. Box 1441 / Eugene, OR 97440

In Oregon, call: 503/683-1154

Customer Service: 503/683-1154

1-800-356-5178
■MM ■Hi

I 
, 

SAVE! Eel SAVE! 
DISK DRIVES DISK DRIVES DISK DRIVES 

FSD·2 EXCEL-71 NEW! 
EXCELERATOR + PLUS 1571 Commodore Compatible .-Disk Drive Commodore Compatible 
Disk Drive 

Direct Drive! 
Faster, Quieter and 
More Reliab le. 
Fulll p Vear warranty. 

List Price: $219 

COMMODORE 1541 
DISK DRIVE 

". 

COmplet(lly COmpatiblll with 

the '571 , Yet SmIIIIef. 
More Relillt>Ie "00 
COmp3\1blo .... ith 
the C126. 

FULL l·YEAR 
WARRANTY 

NOW ONLY 

$209 
List Price: $349 

COMMODORE 1541C 
DISK DRIVE 

.. 

~~~g~~~ HARDWARE & ACCESSORIES ~~g~~~ 

COMMODORE 64 MODEM MOUSE JOYSTICK 
COMPUTER 300 Baud 

$129 ~~ 

$28 $9.95 
With PUfchnse • 
01 Specially $36 Priced 
Sollwa re 

AMBER $79 COMMODORE 1351 MOUSE CALL FOR 
MONITOR 

"Essential for GEOS and 
1200 Baud Modem other menu-driven software" 

WE'RE LOADED WITH HIGH QUALITY, LOW PRICED SOFTWARE! CALL FOR PRICES. 

ALL MAJOR CREDIT CARDS ACCEPTED 6AMT06PM 
6 DAYS A WEEK 

Emerald Components International 
P.O. Box 1441 / Eugene, OR 97440 
In Oregon, call: 503/683-1154 
Customer Service: 503/683·1154 

~~~ 1·800·356·5178 



Tom R. Halt'hill, Staff Editor

Each month, COMVUTEVs Gazette

tackles some questions commonly

asked by Commodore users. If you

have it question you'd like to see

answered here, send it to this col

umn, c/o COMPUTE!'* Gazette, P.O.

Box 5406, Greensboro, NC 27403.

^ In the April 1987 issue, you
answered the question "Can a

Commodore 128 emulate an MS-

DOS computer?" 1 would like to

have the answer to this question

in reverse: Can an MS-DOS (IBM

PC-compatible) computer emulate

a Commodore 64? I have recently

acquired a 640K PC clone and

would like to have a program that

would allow me to use my four

years of Commodore work on my

new computer.

/»• The general emulation princi
ple stated in the April 1987 column

applies here as well: Any computer

can emulate any other computer as

long as speed is not a consideration.

You might consider this as the "First

Law of Emulation."

The Second Law of Emulation

might be: Any computer can emulate

any other computer as long as expense

is not a consideration.

Which brings us to the Third

Law: In general, therefore, forget

about emulators.

Although an MS-DO5 com

puter is more powerful than a Com-

modore 64, it is not powerful

enough for this job. For one com

puter to successfully emulate anoth

er in software, it probably must be

several orders of magnitude more

powerful than the computer it's

attempting to emulate. Most MS-

DOS computers use the 8/16-bit

8088 or 8086 chips, and they simply

aren't powerful enough to emulate

the 8-bit Commodore 64 with any

thing close to full compatibility and

full speed.

If anyone attempted to write a

64 emulator for the PC, they'd run
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into serious problems right off the

bat. For one thing, the beeper found

in most PCs can't come close to imi

tating the sounds that are possible

with the 64's SID chip, which is

practically a minisynthesizer.

Graphics are another problem.

MS-DOS computers have no hard

ware to generate sprites like those

built into the 64. Sprites can be sim

ulated in software, but even in ma

chine language you'd have trouble

matching the speed and flicker-free

animation that 64 programmers take

for granted. Most MS-DOS comput

ers also can't display a screen with

16 simultaneous colors, as the 64

can.

The result? A 64 emulator that

would have difficulty with pro

grams that use graphics or sound—

which eliminates about 90 percent

of all Commodore 64 software.

Someone could design a plug-

in board for MS-DOS computers

that incorporates a SID chip, a VIC-

II graphics chip, and a 6510 micro

processor. But they'd run into

another problem—emulating the

64's operating system. The operat

ing system (Kernal) is copyrighted,

so you can't just copy it. Someone

would have to undertake the same

project that made PC clones possi

ble—a complete rewrite of the oper

ating system that performs the same

functions without using the same

code. This could easily require a

year of programming and

debugging.

The result would be the func

tional equivalent of a Commodore

64 on a plug-in board. Ideally, it

would be designed to use the PC's

keyboard and memory to save the

expense of duplicating those com

ponents. But those aren't particular

ly expensive components, so the

emulator board might cost nearly as

much as a regular 64—especially

since development costs would

have to be recouped. Is there a large

enough market of PC owners who

want to run Commodore 64 soft

ware to make this investment profit

able? It's doubtful.

Again, these principles apply to

emulator schemes in general. Soft

ware emulation requires a vast in

crease in processing power, and

most people with that much power

probably won't want to run the old

programs on the new machine, any

way. Hardware emulation is expen

sive to develop, and purists might

not consider it emulation at all, since

you're really just bolting one com

puter onto another. You could emu

late a Cray-XMP supercomputer on
a VIC-20 with the addition of

enough hardware.

Perhaps the best advice for

someone who buys a new computer

but doesn't want to part with an ex

isting software library is to hold

onto the old computer, and try to

find room for both of them on the

same desktop.

I have a Commodore 1541

disk drive which won't save any

programs or data. It keeps giving

me a Write-Protection Error. It

loads programs fine. I have tried

saving on several disks, but none

of them works.

/»• Two possibilities: Either the
disks you're using are write-protect

ed, or the write-protection sensor in

your drive is faulty.

A 5'/i-inch floppy disk should

have a small notch cut into the right

edge (as viewed when facing the la

bel). If this ivrite-enable notch is

missing or covered with a piece of

tape, the drive won't let you change

anything on the disk. You can load

files, but you can't save, delete, or

even rename files.

If the notch is there, perhaps

the sensor inside the drive that

checks for the notch is malfunction

ing. Have the drive examined by a

qualified technician. ^

@OITDD~~® ®O'D@W®I?@ Tom R. Halfhill, Staff Editor 
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Each mOl/tit, COMT'UTErs Gazette 
tackles some questions commollly 
asked by Commollore IIsers. If YOII 
have a questioll YOI/ ' d like /0 see 
allswered Itere, scud it to this col
Ill/III, c/o COMPUTErs Gazette, p.o. 
Box 54 06, Greellsboro, NC 27403. 

Q. In the April 1987 issue, you 
answered the qu es tion "Can a 
Commodore 128 emulate an MS
DOS computer?" I would like to 
have the answer to this question 
in reverse: Can an MS-DOS (IBM 
PC-compatible) computer emulate 
a Commodore 64? I have recently 
acquired a 640K PC clone and 
would like to have a program thai 
would allow me to use my four 
years of Commodore work on my 
new computer. 

A. The general emulation princi
ple stated in the April 1987 column 
applies here as wel!: Ally cOIII/mter 
cal! emu/ate allY otller compllter as 
/ollg as speed is 1I0t a consideration. 
You might consider this as the "First 
Law of Emulation." 

The Second Law of Emulation 
might be: Ally computer CIllI ellll//ate 
allY otlwr compliler as long as expense 
is 110/ a consideration. 

Which brings us to the Third 
Law: In gClleral, III ere/o re, forget 
about emulators. 

Although an MS-DOS com
puter is more powerful than a Com
modore 64, it is not powerful 
enough for th is job. For one com
puter to successfully emula te anoth
er in software, it probably must be 
several orders of magnitude more 
powerful than the computer it's 
attempting to emulate. Most MS
DOS computers use the 8/16·bit 
8088 or 8086 chips, and they simply 
aren't powerful enough to emulate 
the 8-bit Commodore 64 with any
thing close to full compatibility and 
full speed. 

If anyone attempted to write a 
64 emulator for the PC, they'd run 
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into serious problems right off the 
bat. For one thing, the beeper found 
in most PCs can't come close to im i
tating the sounds that are possible 
with the 64's SID chip, which is 
practically a minisynthesizer. 

Graphics are another problem. 
MS-DOS computers have no hard
ware to generate sprites like those 
built into the 64. Sprites can be sim
ulated in software, but even in ma
chine language you'd have trouble 
matching the speed and flicker-free 
animation that 64 programmers take 
for granted. Most MS-DOS comput
ers also can't display a screen with 
16 simultaneous colors, as the 64 
can. 

The result? A 64 emulator that 
would have difficulty with pro
grams that use graphics or sound
which eliminates about 90 percent 
of all Commodore 64 software. 

Someone could design a plug
in board for MS-DOS compute rs 
that incorporates a SID chip, a VIC
II graphics chip, and a 6510 micro
processor . But they'd run into 
another problem-emulating the 
64's operating system. The operat
ing system (Kernal) is copyrighted, 
so you can't just copy it. Someone 
wou ld have to undertake the same 
project that made PC clones possi
ble-a complete rewrite of the oper
ating system that performs the same 
functions without using the same 
code. This could easily require a 
year of p r ogramming and 
debugging. 

The result would be the func
tional equivalent of a Commodore 
64 on a plug-in board. Ideally, it 
would be designed to use the PC's 
keyboard and memory to save the 
expense of duplicating those com
ponents. But those aren't particular
ly expensive components, so the 
emulator board might cost nearly as 
much as a regula r 64-especially 
since development costs would 
have to be recouped. Is there a large 
enough market of PC owners who 

want to run Commodore 64 soft
ware to make this investment profit
able? It 's doubtful. 

Again, these principles apply to 
emulator schemes in general. Soft
ware emulation requires a vast in
crease in processing power, and 
most people with that much power 
probably won't want to run the old 
programs on the new machine, any
way. Hardware emulation is expen
sive to develop, and purists might 
not consider it emulation at all, since 
you're really just bolting one com
puter onto another. You could emu
late a Cray-XMP supercomputer on 
a VIC-20 wi th the addi tion of 
enough hardware. 

Perhaps the best advice for 
someone who buys a new computer 
but doesn't want to part with an ex
ist ing software library is to hold 
onto the old computer, and try to 
find room for both of them on the 
same desktop. 

Q. I have a Commodore 1541 
disk drive which won't save any 
programs or data. It keeps giving 
me a Writ e-P rotec tion Error. It 
loads programs fine. I have tried 
saving on several disks, but none 
of them works. 

A. Two possibilities: Either the 
disks you're using are write-protect
ed, or the write-protection sensor in 
your d rive is faulty. 

A SIf4-inch floppy disk should 
have a small notch cut into the right 
edge (as viewed when facing the la
bel). If this write - fIIable 1I0tch is 
missing or covered with a piece of 
tape, the drive won't let you change 
anything on the disk. You can load 
files, but you can't save, delete, or 
even rename files . 

If the notch is there, perhaps 
the sensor ins ide the drive that 
checks for the notch is malfunction
ing. Have the drive examined by a 
quali fied technician. • 
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C64 Computer

Sale

List $299

With purchase of our special "39.95 software

All prices expire 8-31-87

C64c Computer
Included with each computer is Ihc GEOS Program:

word processor and a versatile drawing program.

List $249

Modem Package
1200/300 Baud Auto Dial/Answer

Sale

$74• AutoCom Software Included • File

Transfer • Tone/Pulse/Keyboard Dialing
• Download Text/Data Files - Plus More List $329

1541c Disk Drive
* With purchase of the game Trivia Fever,

computerized trivia, ai our sale price of $29.95

|3 Sale

139
List $249

C128 Computer

Sale

$239
List $329

* Best Prices • Best Service • 15 Day Free trial • 90 Day Immediate Replacement Policy • Free Catalogs •
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COMPUTER DIRECT (A Division of RROTECTO)

80 Column Printer • 8Y2" Letter Size
15 Day Free Trial-Satisfaction or Your Money Back • 90 Day Immediate Replacement Policy

Big Blue Printer

(Add $7.50 Shipping)

The Affordable Printer You

Have Been Waiting For!

Dot Matrix • Heat Transfer

Upper/Lower Case (with true

lower descenders) • Underline

• Enlarged • Graphics

• Plus Much More

Sale

$2995
List $199

This printer was made by Canon® For the IBM PC and PCjr. The Big Blue printer comes ready to hook up to the serial port of the IBM®PC jr. Plus

with low cost adapter cables you can connect the Big Blue printer to the Apple® II,lie,lie, Apple Compatibles, Atari®, Commodore® 64,128, SX-64,
Vic 20, Plus4, IBM®PC. IBM®XT, IBM®AT, IBM Compalibles, TI-W, Tandy 1000, plus many more.

Inlolllgent Comnicdoro Interface List U9.9S Sale »!«,« HS-111 Adopter (specify male or female) List $19.95 Sal* » MS

Intelligent Atari® Interface List $49.95 Sale Ilt.f1 Paper (3 Rolls) List $19.95 Solo * S.«

LaiurHS. Applo lie InterfatB List $24.95 Sal* 111.95 Single Sheet Paper (Qty. 500) List $39.95 Sal* MI.«

ISM. Appl*r Canon. Comfltodo'* Alo«l t larf ait regiilwvd Iradwrtariu erf Intwnailonal hnirei Mottihrwi, Afplt Cvnpui«r, Cwxin(ncrConi«ic^«fc/iii»wiMothlp>w. AMrll

Hi-Speed Printer Sale
•160 -180 CPS • Lifetime Warranty' • Near Letter Quality

add

NLQ-180 Printer $a |G
NLQ-180 Print Samples

This is an zxaaplt of ITALICS

Enhanced Boldface

Zunitntt Ttit Double-stri ke

example of Hear LBttBr Quality

All prices expire B-31 -87

w
Save 60% Off List Price List $499

• Near Letter Quality Selectable From Front Panel Controls • High Speed Dot Matrix
• Letter Quality Modes • 8K Buffer frees up computer 4-times faster • Super Graphics

• Pica, Elite, Italics, Condensed • Business or Personal • Tractor/Friction • 15 Day Free Trial
• Lifetime Warranty on Print Head* • 6 Month Immediate Replacement Policy •

INTERFACES

Atari $39.95 Apple II $44.95 Commodore $29.95 IBM $24.95 La»er 128 $19.95 Macintosh $49.95

312/382-5244
For Commodore "Atari

312/382-5051
For Apple ■ IBM

Shipping, Handling & iniuinncv Chafgwi

AM 510 DC for ihipping. handling, and uuyrar.cn llhnaii raildanit pints add

c1. '. -.!<■■. tax. Add S20.00 Ic- ALASKA. CANADA. HAWAII. PUERTO RICO *

APO-FPO ori»n. All ord«n muti b* In U.5. Dollati. WE DO NOT EXPORT TO

OTHER COUNTRIES EXCEPT CANADA S PUERTO RICO. .Endow ca.hi«f dwelt,
moiwy oroWor p*r«ono1 ch«k. Allow U doyi tor (t»llv«ry, 2 la 7 dayi (or phon«

ord*n. 1 day oxpran mall. Prl»t 1 Availability iub|*cl to chang* without nolle*.
VISA — W1*ST«B CAPO — CO.P. Cnll For C P.P. Chorq.r

COMPUTER DIRECT
A Division of PROTECTO
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Barrington, 111.60010

We Love Our Customers
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COMPUTER DIRECT (A Division of PROTECTO)

Complete C-64 System
INCLUDES: Computer, Drive, Monitor & Printer

Sale

$399
Alt this for *399

List $1045

List

Commodore 64 Computer l299°°

Commodore 1541c Dl«k Drive l22T"

Hl-Ro» 12" Monochrome Monitor 1249°°

Monitor Cable • 19"

Big Blue Printer w/2 rolls paper >] 99°°

Big Blue Intelligent Interface ' 49"

Complete Atari System
INCLUDES: Computer, Drive, MonitorA Printer

wma

All prices

expire 8-31-87

Sale

"$399
List $1064

160-180 CP5

Hi-Speed

Printer

Option

All this for *399 List

Total Prices 5104590

Complete Apple

Compatible System
Computer, Drive, Monitor, Printers Software

Sale

'449

• Atari 130XE Computer

■ Atari 1050 Disk Drive

• Hl-Ro« 12" Monochrome Monitor

Monitor Cable

• Big Blue Printer w/2 rolls paper

Big Blue Intelligent Interface

• Premium Word Proceuor

*24900
•2990°

*24900

1 19"

• 49«

» 59"

Total Prices M124"

List $1228
All this for only'449*:

" Laser 126K Computer

video, parallel & serial ports included
runs virtually all Apple H/llc/ilo software

• HI Res 12" Monochrome Monitor

• Big Blue Printer with interface and paper

• Software Package: word processor,

spreadsheet & data entry
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Appl«® It lh» r*gitt*r«d Itod»itwtk ol AppU Computer* Inc.

Complete IBM® XT

Compatible System
Computer, Drive, Monitor, Printer & Software

Sale
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All this for only *599 t List $2495

10 MHz / 512K Super Turbo XT Computer
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3.2 MS DOS & G.W. Basic included
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spreadsheet & data base
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Cadpak 128
If you arc looking for a serious Com

puter-Aided Design (CAD) software

package for your Commodore 128,

Cadpak 128 by Abacus may be the pro
gram for you. Cadpak 128 allows the

user to draw pictures and graphic de

signs easily and accurately on the

screen. Like many other drawing pro

grams, functions are provided for draw

ing lines, points, boxes, diamonds,

circles, ellipses and other shapes, but

there is one feature that makes it stand

out from other graphics programs: With

a dot-matrix printer, Cadpak can pro

vide accurately scaled printouts—an

important feature when precise draw

ings are necessary.

Cadpak is a complex, multifaceted

program, but the logical structure of the

menus makes it fairly easy to learn and

use. Most of the functions require you to

work through several menus before the

actual function is completed. Though

this may sound tedious, the flow of the

selection process actually accelerates

and simplifies your design work.

Before using Cadpak for the first

time, it's necessary to configure the pro

gram for your printer. The list of sup

ported printers includes; Epson MX, FX,

and JX; Itoh Prowritcr 8510; Okimate

10; Commodore 1525/801/803 or

1526/802; or any printer compatible

with those listed. We used a Star NX-10

and configured the program for the Ep

son FX, with excellent results.

The actual size of the printout is

dependent on the printer you use.

Using a Commodore 1525/801 or Oki

mate 10, there is only one choice for the

printout size—and the printout will be

sideways on the paper. Most of the oth

er printers enable you to print in two

different sizes, but using the Epson FX

configuration, you may select from five

different sizes (three printed normally,

two printed sideways). Clearly the pro

gram is most flexible with an Epson FX

compatible printer. Before purchasing

Cadpak, you should verify that it will

work with your printer. If in doubt,

check with your dealer or give Abacus a

call. If your printer is not supported, the

program will be worthless to you.

Proper use of Cadpak 128 requires

that you understand a few basic con-
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cepts. There is the total drawing area

which has a resolution of 640 points

wide by 360 points high. Since this area

is greater than the pixel resolution of

the computer, you actually view a win

dow that is only one-fourth the total

drawing area. This window may be

scrolled both horizontally and vertical

ly, so you are still able to work over the

entire drawing area, and a feature

called "top view" allows you to get a

condensed picture of the entire draw

ing. Though the resolution is lower in

lop view, it is a convenient way to pre

view the complete drawing.

There is one feature that makes

it stand out from other graphics

programs: With a dot-matrix

printer, Cadpak 128 can

provide accurately scaled

printouts, an important feature

when precise drawings are

necessary.

The primary purpose of any CAD

software is to obtain accurately scaled

printouts. Using Cadpak 128, you must

always remember that everything on

the screen is geared to the actual print

out. With this in the back of your mind,

the remaining concepts will follow

quite naturally. Whenever you start

working on a drawing, you must set

three important parameters: the actual

printing area, the base scale unit, and

the scale ration.

Selection of the printing area is de

termined by your printer. As noted pre

viously, the Epson FX allows you to

choose one of five sizes. Once you've

selected a size, you've determined the

maximum printing area, which must be

considered when selecting the other pa

rameters. For example, let's suppose

you select an area 8 inches wide by 5

inches high, which is one of the options

for an Epson FX printer.

Now you must select the base scale

unit. This may be either centimeters or

inches. Again, let's suppose you select

inches. The final parameter, the scale

ration, requires a bit of computation

before you can actually enter exact fig

ures. Let's assume that the maximum

size of the design will be 300 X 200

units. You must fit this 300 X 200 de

sign into your printing area, which is

set at 8 X 5 inches. Now, with a little

calculating, you can choose your scale

ration. You could choose a ratio of 40 to

1, which means that every 40 units will

be 1-inch long on the printout. Dividing

both 300 and 200 by 40, we find that

this design would be drawn over an

area 7.5 X 5 inches. That will fit within

our total 8X5 drawing area, so it is an

acceptable ratio. When the program

calls for input as to the number of units

to the inch, input 40, and you have es

tablished a scale of 40 units to the inch.

If you want the drawing to be a little

smaller, you can raise the ratio to 50 to

1; then this same 300 X 200 unit design

will cover an area 6X4 inches.

The units we're referring to here

can represent any unit of measurement;

miles, feet, yards, inches, millimeters,

even fathoms. If we choose a ratio of 40

to 1, the scale will be 40 miles (or feet,

or whatever we choose) for each inch.

With this in mind, it should be obvious

that Cadpak can be used to design any

thing from a bridge to an integrated cir

cuit—and the printout will be drawn

accurately to scale.

Once you determine the basic pa

rameters, you're ready to draw the de

sign. There are two ways to draw on the

screen: You can use a cursor and draw

freehand, or you can determine lines

and geometric shapes by setting points.

The cursor can be controlled either by

light pen or keyboard. The program re

quires frequent input from the key

board, so keyboard control of the cursor

seems to be more convenient than

using a lightpen. Cursor movement is

accomplished in two stages. First you

rapidly move the cursor close to the

area where you want to set an exact

point, and then press RETURN. This

places you in "Accupoint" mode,

where you slowly and accurately posi

tion the cursor. This system is fast and

precise, a pleasure to use.

You may find that the most sensi-
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actua l function is completed. Though 
this may sound tedious, the fl ow of the 
select ion process actually accelerates 
and simplifics your dcsign work. 

Before using Cadpak for the first 
time, it's necessary to configu re the pro
gram for your printer. The list of sup
ported printers includes: Epson MX. FX. 
and JX; Itoh Prowriter 85 10; Okimate 
10; Commodore 1525 /80 1/803 or 
1526/802; or any printer compatible 
with those listed. We used a Star NX-lO 
and configured the program for the Ep
son FX, with excellent results. 

The actual size of the printout is 
depe ndent o n the p rinter you use. 
Using a Commodore 1525/801 or Oki
mate 10, there is only one choice for the 
printout size-and the printout will be 
Sideways on the paper. Most of the oth
er printers enable you to pri nt in two 
different sizes, but using the Epson FX 
configuration, you may select from five 
different sizes (three printed nonnalty, 
two printed sideways). Clearly the pro
gram is most flex ible with an Epson FX 
compatible printer. Before purchasing 
Cadpak, you should verify that it will 
work with your printer. If in doubt, 
check with your dealer or give Abacus a 
call. If your printer is not supported, the 
program will be worthless to you. 

Proper use of CQdpQk 128 requires 
tha t you understand a few basic con-
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cepts. There is the total d rawing area 
which has a resolution of 640 points 
wide by 360 points high . Since this area 
is greater than the pixel resolution of 
the computer, you actually view a win
dow that is only one-fourth the total 
drawing area. This window may be 
scrolled both horizontally and vertical
ly, so you arc still able to work over the 
entire drawing area , and a feature 
called "top view" allows you to get a 
condensed picture of the entire draw
ing. Though the resolution is lower in 
top view, it is a convenient way to pre
view the complete drawing. 

Tllerc is DIre featllre Illat makes 

it stand Ollt from ollrer graphics 

programs: Witll a dot-matrix 

prill ter, Cadpak 128 can 

provide accurately scaled 

prilltouts, all importatlt feat ure 

wilen precise drawillgs are 

necessary. 

The primary purpose of any CAD 
software is to obt3in accur3tely sC31ed 
printouts. Using Cadpak 128, you must 
alw3Ys remember that everything on 
the screen is geared to the actual print
out. With this in the back of your mind, 
the remaini ng concepts will fo ll ow 
quite n3t urall y. Whenever you sta rt 
working on a d rawing, you must set 
three important p3r3meters: the 3ctual 
printing area, the base sC31e unit, and 
the scale ration. 

Selection of the printing area is de
tennined by your printer. As noted pre
viously, the Epson FX allows you to 
choose one of five sizes. Once you've 
selected 3 size, you've detennined the 
m3ximum printing 3re3, which must be 
considered when selecting the other pa
rameters. For example, let's suppose 
you select an are3 8 inches wide by 5 
inches high, which is one of the options 
for an Epson FX printer. 

Now you must select the base scale 
unit. This molY be either centimeters or 
inches. Again, let's suppose you select 
inches. The final parameter, the scale 
ration, requires a bit of computation 
before you can actually enter eX3ct fig
ures. Let's assume that the maximum 
size of the design will be 300 X 200 
units. You must fit this 300 X 200 de
sign into your printing area, which is 
set 3t 8 X 5 inches. Now, with 3 little 
c3lcul31ing, you can choose your scale 
r3l ion, You could choose a ratio of 40 to 
I, which means that every 40 units will 
be I-inch long on the printout. Dividing 
both 300 and 200 by 40, we find that 
this design would be drawn over 3n 
3rea 7.5 X 5 inches. That will fit within 
our total 8 X 5 drawing 3re3, so it is an 
3cceptable r3tio. When the progr3m 
Collis for inpu t as to the number of units 
to the inch, input 40, and you have es
tablished 3 scale of 40 units to the inch. 
If you want the drawing to be a litt le 
smaller, you can raise the ratio to 50 to 
I; then this S3me 300 X 200 unit design 
will cover an area 6 X 4 inches. 

The units we're referring to here 
can represent 3ny unit of me3surement: 
miles, feet, Y3rds, inches, millimeters, 
even f3thoms. If we choose a ratio of 40 
10 I, the sC31e will be 40 miles (or feet, 
or wh3tever we choose) for e3ch inch. 
With this in mind, it should be obvious 
th3t Clldpak can be used to design any
thing from a bridge to an integrated cir
cuit-and the printout will be drolwn 
accurately to SC31e. 

Once you determine the basic pa
rameters, you're ready to d raw the de
sign. There are two w3yS to d r3w on the 
screen: You can use a cursor and d raw 
freehand, or you c.,n determine lines 
and geometric shapes by setting points. 
The cursor C3n be controlled either by 
light pen or kcybo3rd. The program re
quires frequent input from the key
board, so keybo3rd control of the cursor 
seems to be mo re convenient tha n 
using 3 lightpen. Cursor movement is 
accomplished in two St3ges. First you 
rapidly move the cursor dose to the 
area where you want to set an ex3ct 
point, and then press RETURN. This 
places yo u in "Accupoint " mode, 
where you slowly 3nd accurately posi
tion the cursor. This system is f3St 3nd 
precise, a pleasure to use. 

You molY find that the most sensi-



ble way lo use this program is not by

drawing freehand, but by setting

points. When you realize that setting a

point simply means determining the

placement of the cursor by your own

exact units of measure, you can begin lo

understand how CAD differs from sim

ple drawing programs. For example:

Let's say you'd like to outline the 300 X

200 unit area. You select the box option

and set the first point at the lower left

corner. Now you have to set the oppo

site corner of the box, which should be

300 units to the right and 200 units up

from the first point. Cadpak allows you

to enter points as absolute measure

ments from the point of origin, or as rel

ative measurements from the last point

set. In this instance, simply set the op

posite corner by moving 300 units over

and 200 up, relative to your first point,

and press RETURN—you've created

your 300 X 200 unit box. !f we've cho

sen a scale ratio of 40 units to the inch,

this box, when printed, will be precisely

7.5 inches wide by 5 inches high.

Cadpak also allows for precise line

drawing based on angle and distance. If

you want to draw a line that's 20 units

long at an angle of 30 degrees to anoth

er line, you can do it easily by setting

the first point, the angle, and the dis

tance. Circles, arcs, and ellipses can be

drawn with the same precision. Figures

that are frequently used can be drawn

and saved on disk as templates. These

templates are then readily available and

can be incorporated in any drawing.

Provision is made for labeling your

drawing with one built-in font that can

be printed in any of four sizes. You can

even create your own fonts, save them

on disk, and use them later in any

drawing. Three additional fonts are in

cluded on the program disk. There are

seven built-in patterns for use in filling

in solid objects, and here again you can

create your own fill patterns and save

them on disk.

There are so many features in Cad

pak that it's impossible to detail them all

in a relatively short review. A short ex

ample, though, may serve to illustrate

one of the many uses of this compre

hensive program, I recently had my

house and property surveyed, and !

struck up a conversation with the sur

veyor and his assistant. 1 learned a fair

amount about the basics of surveying

from them, and they were kind enough

to let me copy down their measure

ments. They also told me about the new

and very expensive computer system

their firm had purchased to make the

actual drawings from their measure

ments. After they left, I rushed inside

the house, booted Cadpak, and, using

the measurements they provided, 1 had

a perfectly scaled drawing of my house

and property in less than 20 minutes.

Surveying is largely a matter of straight

line measurements and angles, a very

easy chore for Cadpak, A week later,

their survey arrived. Their scale was a

little different than mine (my drawing

was actually larger), but the drawings

were perfectly matched in proportion to

one another.

Although Cadpak 128 is a wonder

ful and versatile package, there are a

few negative points. While this pro

gram is designed on the 128, it uses the

40-column screen rather than the 80-

column screen. This might have been a

compromise decision, for use of the 80-

column screen could have eliminated

the need to scroll the window horizon

tally. Half the drawing area, instead of

one-fourth, would have been visible in

the window. The program is also heavi

ly copy-protected, thus the rattle of the

disk drive each time Cadpak is booted is

quite annoying. Occasionally, the pro

gram wouldn't boot properly on the

first try.

The Cadpak manual is scanty, not

adequately explaining some of the basic

concepts and lacking helpful hints and

suggestions for using the program to

solve "real world" design problems.

The manual is essentially a basic refer

ence with a few short tutorials. You'll

have to experiment with Cadpak to take

full advantage of all it offers, but the

program is not only a highly productive

tool, but also great fun to use. You'll

thoroughly enjoy exploring its many

uses. Cadpak 128, then, is highly recom

mended, though this review reveals

only a brief glimpse of its full potential.

—Howard Parties and Tyrone Adams

Abacus Software

P.O. Box 7219

Grand Rapids, Ml 49510

$59.95
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FSD-2 Excelerator

Plus Disk Drive
The Excelerator Plus is a new 1541-

compatible disk drive for the Commo

dore 64 and 128 from Emerald

Components International. Its prede

cessor, the I;SD-1, entered the market

last year and quickly became one of the

most popular drives for Commodore

users. In my opinion, the FSD-1 deliv

ered much greater value for the price

than the 1541, while remaining com

pletely compatible with all software de

signed to load from a 1541 disk drive

(see the review of the FSD-1 in the

October 1986 issue).

My enthusiasm for the FSD-l's re

liability and performance was exceeded

only by my enthusiasm for its low price

(S139). One can imagine, therefore, the

trepidation I felt when ECI announced

the discontinuation of the FSD-1 and

replacement of it with the Excelerator

Plus. I have used my FSD-1 almost on a

daily basis for over a year without a sin

gle complaint. With the FSD-1 seem

ingly having obtained perfection-

considering the limitations of the drive

with which it was designed to be com

patible—how could ECi possibly top it?

Much to my surprise, however, I

found that the Excelerator Plus incor

porates noticeable technological im

provements on the reliability and

quality of 1541-style disk drives, in

cluding the FSD-1, while at the same

timekeeping 1541 compatibility. Addi

tionally, the Exceierator Plus is compet

itively priced well below the 1541C.

The Excelerator Plus's advance

ments over the 1541, the FSD-1, and

other 1541-compatible disk drives, are

basically twofold. First, the power sup

ply is a separate unit from the disk

drive. A chronic problem with the 1541

and some 1541-compatib.les is that the

internally held power supply overheats

with extended usage resulting in drive

failure. While the FSD-1 had an im

proved power supply over the 1541, the

power supply was still located in the

drive casing.

Another advantage of separating

the power supply from the casing is

that the Excelerator Plus is much small

er than the 1541 and even the FSD-1

(the footprint of the Excelerator Plus is

approximately 51/: X 11 inches with a

height of only 2 inches).

The second major improvement

incorporated in the Excelerator Plus is

direct drive. The 1541, the FSD-1, and

most (if not all) 1541-compatible disk

drives are belt-driven. Audiophiles

know that direct-drive turntables are

better than belt-driven turntables be

cause of what is known as WO0> and flut

ter (speed fluctuation) in belt-driven

COMPUTE'S Gazette August 1987 41

ble way to use this program is not by 
drawing freehand, but by setting 
points. When you realize that setting a 
point simply means determining the 
placement of the cursor by your own 
exact units of measure, you can begin to 
understand how CAD differs from sim
ple drawing programs. For example: 
Let'S say you'd like looulline the 300 X 
200 unit area. You select the box option 
and set the first point at the lower left 
comer. Now you have to set the oppo
site corner of the box, which should be 
300 units to the right and 200 units up 
from the first point. Cadpak allows you 
to enter points as absolute measure
ments from the point of origin, or as rel
ative measurements from the last point 
set. In this instance, simply set the op
posite comer by moving 300 units over 
and 200 up, relative to your first point, 
and press RETURN-you 've created 
you r 300 X 200 unit box. If we've cho
sen a scale ratio of 40 units to the inch, 
this box, when printed, will be precisely 
7.5 inches wide by 5 inches high. 

Cadpak also allows for precise line 
drawing based on angle and distance. If 
you want to draw a line that's 20 units 
long at an angle of 30 degrees to anoth
er line, you can do it easHy by setting 
the firs l point, the angle, and the dis
tance. Circles, arcs, and ellipses can be 
drawn with the same precision . Figures 
that are frequently used can be drawn 
and saved on disk as templates. These 
templates are then readily available and 
can be incorporated in any drawing. 

Provision is made for labeling your 
drawing with one built-in font that can 
be printed in any of four sizes. You can 
even create your own fonts, save them 
on disk, and use them later in any 
d rawing. Three additional fonts are in
cluded on the program disk. There are 
seven built-in patterns for use in filling 
in solid objects, and here again you can 
create your own fill patterns and save 
them on disk. 

There are so many features in Cad
pak that it's impossible to detail them all 
in a relatively short review. A short ex
ample, though, may serve to illustrate 
one of the many uses of this compre
hensive program. I recently had my 
house and property surveyed, and I 
struck up a conversation with the sur
veyor and his assistant. I learned a fair 
amount about the basics of surveying 
from them, and they were kind enough 
to let me copy down their measu re
ments. They also told me about the new 
and very expensive computer system 
their firm had purchased to make the 
actual drawings from their measure
ments. After they left, I rushed inside 
the house, booted Cadpak, and, using 
the measurements they provided, I had 
a perfectly scaled drawing of my house 
and property in less than 20 minutes. 

Surveying is largely a matter of straight 
line measurements and angles, a very 
easy chore for Cadpak. A week later, 
their survey arrived. Their scale was a 
little different than mine (my drawing 
was actually larger), but the d rawings 
were perfectiy matched in proportion to 
one another. 

Although Cadpak 128 is a wonder
ful and versatile package, there are a 
few negative points. While this pro· 
gram is designed on the 128, it uses the 
40-column screen rather than the 80-
column screen. This might have been a 
compromise decision, for use of the 80-
column screen could have eliminated 
the need to scrolilhe window horizon
tally. Half the drawing area, instead of 
one-fou rth, would have been visible in 
the window. The program is also heavi
ly copy-protected, thus the rattle of the 
disk drive each time Cadpak is booted is 
quite annoying. OccaSionally, the pro
gram wouldn't boot properly on the 
first try. 

The Cadpak manual is scanty, not 
adequately explaining some of the basic 
concepts and lacking helpful hints and 
suggestions for using the program to 
solve " real world" design problems. 
The manual is essentially a basic refer
ence with a few short tutorials. You'll 
have to experiment with Cailpak to take 
full advantage of all it offers, but the 
program is not only a highly productive 
tool, but also great fun to usc. You'll 
thoroughly enjoy exploring its many 
uses. Cadpak 128, then. is highly recom
mended, though this review reveals 
only a brief glimpse of its full potential. 

-Howard Parnes and Tyro"e Adams 

Abacus Software 
P.O. Box 7219 
Gra/,d Rapids, Ml 49510 
$59.95 
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FSD-2 Excelerator 
Plus Disk Drive 
The Excelerator Plus is a new 154 1-
compatible disk drive for the Commo
dore 64 and 128 from Emerald 
Components International. Its prede
cessor, the FSD-I, entered the ma rket 
last year and quickly became one of the 
most popular drives for Commodore 
users. In my opinion, the FSD-l deliv
ered much greater value for the price 
than the 1541, while remaining com
pletely compatible with all software de
signed to load from a 1541 disk drive 
(see the review of the FSD- l in the 
October 1986 issue). 

My enthusiasm for the FSD-1's re
liability and performance was exceeded 
only by my enthusiasm for its low price 
($ 139). One can imagine, therefore, the 
trepidation I felt when ECI announced 
the discontinuation of the FSD·l and 
replacement of it with the Excelerator 
Plus. I have used my FSD-I almost on a 
daily basis for over a year without a sin
gle complaint. With the FSD- l seem
ingly havin g obtained perfect ion
considering the limitations of the drive 
with which it was deSigned to be com
pat ible-how could ECI possibly top it? 

Much to my surprise, however, I 
found that the Excelerator Plus incor
porates noticeable technological im
provements on the reliability and 
quality of 1541-style disk drives, in
cluding the fSD- l , while at the same 
time keeping 1541 compatibility. Addi
tionally, the Excelerator Plus is compet
itively priced well below the 1541C. 

The Excelerator Plus's advance
ments over the 1541, the FSD-\, and 
other 1541-compatible disk drives, arc 
basically twofold. First, the power sup
ply is a separate unit from the disk 
drive. A chronic problem with the 1541 
and some 1541 -compatibles is that the 
internally held power supply overheats 
with extended usage resulting in drive 
failu re. While the FSD- l had an im
proved power supply over the 1541, the 
power supply was still located in the 
drive casing. 

Another advantage of separating 
the power supply from the casing is 
that the Excelerator Plus is much small
er than the 154 1 and even the FSD-l 
(the footprint of the Excelerator Plus is 
approximately 51/: X I I inches with a 
height of only 2 inches). 

The second major improvement 
incorporated in the Excelerator Plus is 
direct drive. The 1541, the FSD-l, and 
most (ir'not aU) 1541-compatible disk 
drives are belt-driven. Audiophiles 
know that direct-drive turntables are 
better than belt·driven turntables be
cause of what is known as wow aud flut
ter (speed fluctuation) in belt·driven 
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The Excelerator Pius Disk Drive from

Emerald Components

models. Speed fluctuation on turnta

bles causes music distortion. Speed

fluctuation on disk drives, something

not uncommon on the 1541, causes

program-loading problems, particularly

with sophisticated copy-protection

schemes. Direct drive, however, en

ables the Excelerator Plus to turn floppy

disks at a constant 300 rpm without any

discernable wow and flutter.

The Excelerator Plus incorporates

several other improvements over the

1541. Like the FSD-1, the Excelerator

Plus is housed in a durable metal casing

the same beige color as the new 1541C.

Its lock lever has been designed to se

curely hold a floppy disk in the drive

and to prevent breakage of the lever by

accidently twisting it the wrong way.

There is a noticeable improvement

in the stepper motor and pulley on the

Excelerator Plus, making drive align

ment extremely tight and accurate.

Drive alignment has perhaps been the

worst problem for the 1541. Many

Commodore users with two 1541s have

found, much to their regret, that a copy

of a program or data files made with

one disk drive will not run on their oth

er 1541 because of alignment discrep

ancies between the drives. The

improvements in the Excelerator Plus

are designed to prevent any alignment

problems. Finally, the drive has two

switches on the bottom of the casing

that enable users to select the drive's

device number (number 8, 9, 10, or U

can be selected). Commodore users

with two 1541s have to cut and solder

wires internally to change the 1541's

device number. With the Excelerator

Plus, a simple flip of the dip switches

will do the job.

The Excelerator Plus is over 99 per

cent compatible with the 1541, a state

ment that cannot be made of many

1541-compatible drives on the market.

Most compatibility problems for 1541-

compatible drives stem from the com

plex copy-protection schemes used on

commercial programs. In the never-

ending battle between copy-protection

schemers and code busters, the protec-
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tion schemes have become extremely

complex, and play on the most remote

and intimate details of the 1541 's inter

nals. Any slight deviation in a drive's

internal operations from those of the

1541 could cause a copy-protected pro

gram to fail to load properly.

Many 1541-compatibles have been

overly ambitious in trying to incorpo

rate performance improvements in

loading speed, storage capacity, and so

on. However, those drives get into com

patibility problems because such en

hancements require significant internal

modifications to a 1541. The Excelera

tor Plus has managed to be compatible

with software designed to load from the

1541 drive.

The Excelerator Plus is over 99

percent compatible with the

1541, a statement that cannot

be made of many 1541-

compatible drives on the

market.

To test the Excelerator Plus's 1541

compatibility, I used my Commodore

128, 1571 drive, FSD-1 drive, and two

cartridges: Fast Load (from Epyx) and

Mach 128 (from Access). Of the 250-

plus programs tested on the Excelerator

Plus, no original program disk failed to

load. All the programs that would fast

load using the Fast Load and Mach 128

cartridges with the FSD-1 and 1571

drives also loaded properly on the Ex

celerator Plus. A parameter copy of

Cemstone Warrior would not properly

load on the Excelerator Plus, but it also

did not load on my 1571 diskdrive. The

copy of Gemstone Warrior, however, did

load on my FSD-1. The programs that 1

tested included GEOS (Berkeley

Softworks), Newsroom (Springboard),

Pocket Writer 2 (Digital Solutions), Fast

Hack'em and Ace of Aces (Accolade),

World Games (Epyx), Alter Ego (Activi-

sion), and Fleet System 4 (P51).

The only compatibility problem I

experienced was in a two-drive setup

with my 1571 drive. While the Exceler

ator Plus worked perfectly with pro

ductivity software, either as the

program drive or data drive, I did expe

rience a problem with Fast Hack'em and

Copy II 64/128, two popular copy pro

grams. Both worked well with the

Excelerator Plus when copying with a

single drive, but neither would copy a

disk correctly in a two-drive configura

tion with the Excelerator Plus as the

destination drive (the drive writing the

new disk) and the 1571 as the source

drive (the drive reading the original

disk). However, if the Excelerator Plus

was used as the source drive, both copy

programs worked. These problems

were not experienced between two Ex-

celerators or an Excelerator and the

FSD-1. Also, Super Kit/1541 worked

well with the Excelerator Plus in tan

dem with the 1571, regardless of which

drive did what.

The user's manual provided with

the Excelerator Plus is adequate, but

will leave the advanced computerist

with a lot of questions unanswered.

The manual is essentially the FSD-1

manual, with few noticeable changes.

In summary, the Excelerator is a

very attractive 1541-compatible disk

drive for the Commodore 64 and even

for the Commodore 128. After a thor

ough examination of the drive, my skep

ticism over ECI's decision to replace the

FSD-1 with the Excelerator Plus has

been dispelled. While not having any

noticeable improvements over the 1541

in loading speed or storage capacity, the

drive does have dramatic improvements

over the 1541 in quality and reliability.

As evidence of these improvements, ECI

provides the Excelerator Plus with a full

one-year limited warranty. Since the Ex

celerator Plus can be mail-ordered at ap

proximately $159—about $30 less than

the 1541C drive—any Commodore 64

or 128 user looking for a first or second

disk drive should give the Excelerator

Plus serious consideration.

—Scoff Thomas

Emerald Components International

1U W. 7th Ave.

Eugene, OR 97401

$159 •

Moving?
For address

changes or

subscription

information,

call toil free

800-247-5470

(in Iowa

800-532-1272).

The Exceleralor Plus Disk Drive from 
Eml.'rald Componel/IS 

models. Speed fluctuation on turnta
bles causes music distortion. Speed 
fluctuation on disk drives, something 
not uncommon on the 1541, causes 
program-loading problems, particularly 
with soph is ticated copy-protection 
schemes. Direct drive, howeve r, en
ables the Excelerator Plus to tum floppy 
disks at a constant 300 rpm without any 
discemable wow and flutter. 

The Excelerator Plus incorporates 
several other improvements over the 
1541. Like the FSD- I, the Excelerator 
Plus is housed in a durable metal casing 
the same beige color as the new 154 1C. 
Its lock lever has been designed to se
curely hold a floppy disk in the drive 
and to prevent breakage of the lever by 
accidently twisting it the wrong way. 

There is a noticeable improvement 
in the stepper motor and pulley on the 
Excelerator Plus, making drive align
ment extremely tight and accurate . 
Drive alignment has perhaps been the 
worst problem fo r the 1541. Many 
Commodore users with two 1541s have 
found, much to their regret, that a copy 
of a program or data files made with 
one disk drive will not run on their oth
er 1541 because of alignment discrep
ancies between the dri ves. The 
improvements in the Excelerator Plus 
are designed to prevent any alignment 
problems. Finally, the drive has two 
switches on the bollom of the casing 
that enable users to select the drive's 
device number (number 8, 9, 10, or 11 
can be selected). Commodore users 
with two 154 1s have to cut and solder 
wires internally to change the 154 1's 
device number. With the Excelerator 
Plus, a simple flip of the dip switches 
will do the job. 

The Excelerator Plus is over 99 per
cent compatible with the 154 1, a state
ment that cannot be made of many 
1541-compatible drives on the market. 
Most compatibility problems for 1541 -
compatible drives stem from the com
plex copy-protection schemes used on 
commercia l programs. In the never
ending battle between copy-protection 
schemers and code busters, the protec-
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tion schemes have become extremely 
complex, and play on the most remote 
and intimate details of the 1541 's inter
nals. Any slight deviation in a drive's 
internal operations from those of the 
1541 could cause a copy-protected pro
gram to fail to load properly. 

Many 1541 -compatibles have been 
overly ambitious in trying to incorpo
rate perfo rmance improvements in 
loading speed, storage capacity, and so 
on. However, those drives get into com
patibility problems because such en
hancements require signifi cant internal 
modifications to a 154 1. The Excelera
tor Plus has managed to be compatible 
with software designed to load from the 
1541 drive. 

The Exce/era tor Plus is over 99 

percellt co mpatible with tile 

1541, a statement that call1lot 

be made of many 1541-

compatible drives OIl the 

market. 

To test the Excelerator Plus's 1541 
compatibility, I used my Commodore 
128, 1571 drive, FSD-l drive, and two 
cartridges; Fast Load (from Epyx) and 
Mach 128 (from Access). Of the 250-
plus programs tested on the Excelerator 
Plus, no Original program disk failed to 
load. All the programs that would fast 
load using the Fast Load and Mach 128 
cartridges with the FSD-l and 1571 
drives also loaded properly on the Ex
celerator Plus. A parameter copy of 
GemstOlle Warrior would not properly 
load on the Excelerator Plus, but it also 
did not load on my 1571 disk drive. The 
copy of Gemstolle Warrior, however, did 
load on my FSO-l. The programs that I 
tested included GEOS (Berke ley 
Soft works), Newsroom (Springboa rd), 
Pocket Wriler 2 (Digital Solutions), Fast 
Hack'em and ACt of Aces (Accolade), 
World Games (Epyx), Alter Ego (Activi
sion), and Fleet Syslem 4 (PSI). 

The only compatibility problem I 
experienced was in a two-drive setup 
with my 1571 drive. While the Exceler
ator Plus worked perfectly with pro
ductiv it y software, either as the 
program drive or data drive, I did expe
rience a problem with Fast Hack'em and 
Copy II 64/128, two popular copy pro
g rams. Both wo rked well with the 
Excelerator Plus when copying with a 
single drive, but neither would copy a 

disk correctly in a two-drive configura
tion with the Excelerator Plus as the 
destination drive (the drive writing the 
new disk) and the 1571 as the source 
drive (the drive reading the original 
disk). However, if the Excelerator Plus 
was used as the source drive, both copy 
programs wo rked. These problems 
were not experienced between two Ex
eel era tors o r an Excelerator and the 
FSD-l. Also, Super Kit/1541 worked 
well with the Excelerator Plus in tan
dem with the 1571, regardless of which 
drive did what. 

The user's manual provided with 
the Excelerator Plus is adequate, but 
will leave th e advanced computerist 
with a lot of questions unanswered. 
The manual is essentially the FSD-1 
manual, with few noticeable changes. 

In summary, the Excelerator is a 
very attractive 1541-compatiple disk 
drive for the Commodore 64 and even 
for the Commodore 128. After a thor
ough examination of the drive, my skep
ticism over ECI's decision to replace the 
FSO-l with the Excelerator Plus has 
been dispelled. While not having any 
noticeable improvements over the 154 1 
in loading speed or storage capacity, the 
drive does have dramatic improvements 
over the 1541 in quality and re liability. 
As evidence of these improvements, ECI 
provides the Excelerator Plus with a full 
one-year limited warranty. Since the Ex
celerator Plus can be mail-ordered at ap
proximately Sl59-about $30 less than 
the 1541C drive-any Commodore 64 
or 128 user looking for a firs t or second 
disk drive should give the Excelerator 
Plus serious consideration. 

-Scott Thomas 

Emtrald Components International 
111 W. 7th Ave. 
Eugene, OR 97401 
S159 • 

Moving? 
For address 
changes or 
subscription 
information. 
call toll free 

800-247-5470 
(in Iowa 

800-532-1272). 



Modem
Commotion!!!
The Best Commodore Direct-Connect

Modem for ONLY $99.95.
Now that you're able to do all those stand aJone applications with

your Commodore, like word processing, spread sheet analysis,

etc., you are probably thinking "It would sure be nice it I could ex

pand the information I have access to." Everything from Electronic

Mail (E-mail) to stock quotes and huge databases of every imag

inable type is now on-line just waiting for you to dial up. All you

need is a telephone line and a modem connected to your Com

modore which allows you to download this information.

Which modem Is best for you?" Lets first say that almost all

modems (and services) are set up to communicate in one ol two

speeds; 300 and 1200 Baud. It you look around you will find that

there is a flood of 300 baud modems on the market and

sometimes at very low prices. The reason is simple, they are be

ing dumped because most computer users prefer 1200 Baud.

(1200 Baud is about 4 times as fast which means you spend less

time and money getting the data you want and more time using it.)

Virtually everyone who has a 300 would rather have a 1200. You

will also notice a few very cheap 1200s on the market at "too

good to be true prices". They are. Most are cheaply built foreign

copies of American designs. The service and support you receive

is minimal-to-nonexistent for these models.

Recently we re-evaluated our modem line and discovered that

the best price/performance tradeoff for our Commodore

customers would be a straightforward, easy-to-use unit with no

complicated switch settings or Indicators, but one that just did

what our customers wanted without complications. To our sur

prise (and contrary to popular belief), we found that we could build

the unit in the USA with better reliability and performance levels

than anywhere else. We found that because of a significant In

crease in reliability that American components and manufacturing

give us, we now have the best lail-safo product possible. An

unreliable product is not worth the price, however low. Get a

modem that will satisfy your present AMD future needs by going

directly to the American built Aproiek 12CI

What do you get (or S99.95? Everything! You don't need to

worry about cables, compatibility or anything else! We don't just

sell hardware, we sell solutions. The Aprotek 12C plugs directly

into your Commodore Vic-20,

C-64, C-64C or C-128 User port.

The 1 EC is a full feature, 300 and

1200 Baud modem with Auto

Answer, Auto Dial. Touch-Tone or

rotary dialing, has status indica

tions on screen to let you know

what is happening all the time. The

12C comes complete with "COM TERM 64" a complete com

munications and terminal program and has a built in speaker so

that you can hear it dial and connect. Just plug it into your com

puter and standard phone jack with the supplied cable. (No addi

tional power supply required.] Also included is a free trial offer

subscription to Quantum-Link, the Commodore user database and

"THE SOURCE".

STILL NOT SURE? Aproteks1 reputation as a first rate

peripherals supplier and our 5 year warranty on the 12C plus our

2 week satisfaction or your money back guarantee tells you that

we support our products.

Do you have more than one computer or do you plan to get

another computer? Call or write for other models.

The bottom line:

Aprotek 12C (Commodore)

order #12C only $99.95
Modem shipping-Cont US.-$5.00. UPS Blue. Can. APO=$10.00

UNIVERSAL RS-232 INTERFACE
with Commodore User Port expansion. ONLY $39.95+$3 S&H

Now you can connect and communicate with any of the popular

RS-232 peripherals using your Commodore User Port. You can even
connect more than one and leave it permanently attached. This

superb expander opens a whole new world to your Commodore com-

puler's capabilities. You can now connect to printers, modems and
any other RS-232 devices. If you already have a device that connects

to the User Port, don't worry because

the port is duplicated on the outside

edge of the interface. Simply plug it In

and turn on the device you want to

communicate with. Comes complete

with sample driver program listings.

Compatible with all Commodore

home computers with a user port.
1-year warranty. Order 05232.

AprOSpand-64 Gives your Commodore 64 or 128
full expandability'This superbly designed expansion module plugs
into the expansion port & gives you 4 switchable (singly or in any

combination) expansion connectors —plus fuse protection—plus
a reset button! Before you buy an expander, be sure that it has a

(use to protect your computer and that you can activate your car

tridges in any combination allowed by the cartridges.

0
Order # 5064

NOW ONLY $29.95 + $3 S&H

"EXTENDER-64" — 10" Ribbon cable extender for your

Commodore cartridge port.

Order #5065 $19.95+$3 S&H

NEW! "USER EXTENDER" - 10" Ribbon cable
extender for your Commodore USER port.

Order #5250 $21.95+53 S&H

Commodore Interfaces and Cables

Cardprint G-WIZ Printer Interface #1108 $46.95

Commodore Serial Extension Cables SCall

Amiga Printer'Cable (6 fl)#3040-6MF S17.95

Amiga Printer Cable (10 ft) #3040-10MF S21.95

Commodore 6 Pin Serial Cable (5 ft) #3006-5MM S 6.95

Commodore 6 Pin Serial Cable (8 It) #3006-BMM S 8.95

Shipping per stove Horn* S3. Cont. US S8. CAN.PR.Hl.AK.APO.UPS BhJ«

PRINTERS Pf|C0 4 Srl|ppirfl
AproteK Daisy 1120.20 CPS, Order *1120 S279.95 + $11.00

Auto Cut-SHeet Feeder, Order #11 !0 S185.Q0 + S7.00

Tractor Feed. Order (1112 $ 75.00 + 15.00

SE1KOSHA

SP-180VC [C-64) Order *2Q50 $154.95 + 510.00
SP-1 QOOVC (C-64) Order #2200 $163.95+ $10.00

SP-1000AP Apple lie, Mac Order #2300 $184.95 +110.00
SP-1000AS Serial Order #2500 $181.95+ $10.00

SP-1200AI(EPSON/IBM} Order #2600 $199.85 + 110.00

MP-1300AI300 CPS Order #2700,. $399.95 + $12.00

MP-1300 Color Kit Order *2705 $119.95 + $ 5.00

ORDER INFORMATION California residents add 6% tax. All prices

are cash prices—VISA and MC add 3% to total. We ship the next

business day on money orders, cashier's checks, and charge cards.
A 14-day clearing period is required tor checks. Prices and availability

subject to change —CALL Available al Selected Dealors. Dealer

inquiries invited.

For information call 805/987-2454

TO ORDER CALL TOLL FREE

1 (800) 962-5800 - USA

1 (800) 962-3800 - Calif l77n>T}
_=: Or send order 10:

j^= AViW\CClJ Dept.1071-A Avenida Acaso
== flrKk«/ICIV* CG Camarillo, CA 93010
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"Sprite Magic" makes it easy to design animated sequences. These two screen photos show an alligator in two stages of its
crawl.

Sprite Magic
Charles Brannon

Three years ago this month, the Gazette debuted "Sprite

Magic," an easy-to-use, full-featured sprite editor for the Com

modore 64 that simplifies sprite creation and lets you concen

trate on the artistic aspects of design. We're reprinting this

very popular utility for those who may have missed it in the

August 1984 issue. Following this article are three new sprite

utilities—each compatible with Sprite Magic. Together, these
four programs offer an exciting package that will help you use

the powerful graphics potential of the 64.

Most of what you've read about

sprites covers how to program them:

setting them up, protecting memory,

moving and animating them, and

using them in games. But sprite de

sign is usually left up to you.

A sprite is defined by 63 binary

numbers. The 1 bits in the values

represent solid pixels. Zeros repre

sent blank areas in which the screen

background is visible. Normally, you

sketch a sprite on a grid 24 pixels

(bits) across and 21 pixels high. This

is 3 bytes per row (8 bits * 3 bytes =

24 bits) and 21 rows of bytes (3 *21

= 63 bytes). But after you've drawn

the sprite, you have to convert the

squares into binary, and then into

decimal so that you can put the

numbers in DATA statements.

There are utility programs that

will do the conversion for you, and
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even editors that let you clear and

set squares with a joystick. Since

you're using a computer, other

functions can be supported to let

you clear, invert, reflect, reverse,

shift, and test out your sprite. The

more work the computer does, the

less you have to think in terms of

binary numbers.

"Sprite Magic" offers the best

features of most sprite editors, in

cluding true multicolor mode, and

pulls it off with the speed and pow

er of an all machine language pro

gram. Sprite Magic's style (and

even some of the coding) is similar

to that of "Ultrafont +," the cus

tom character editor which ap

peared originally in the July 1984

issue. (A revised version was pub

lished in the September 1986 is

sue.) Many of trie commands are

the same, so you can get up to

speed quickly. If you've learned

how to use Ultrafont +, it won't be

long before you're comfortable

with Sprite Magic.

Typing It In
Since Sprite Magic is written entire

ly in machine language, you'll need

to use "MLX," the machine lan

guage entry program found else

where in this issue. Be sure to read

and understand the instructions for

MLX before typing in Sprite Magic.

When you run MLX, you're asked

for the starting address and ending

address of the data you'll be enter

ing. For Sprite Magic, respond with

the following values:

Stalling address: C00O

Ending address: CA8F

When you've finished typing

in the data for Sprite Magic, be sure

to save a copy to tape or disk before

leaving MLX.

To load Sprite Magic, type

LOAD "SPRITE MAGIC',8,1 (for

disk) or LOAD "SPRITE MAGIC"

,1,1 (for tape). After the program

has finished loading, you'll see the

READY prompt. Type NEW and

press RETURN. This resets some

important memory locations, but

leaves Sprite Magic in its protected

, 
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"Sprite Magic" makes it easy to design animllltd sequences. These two screen photos show a/I alligator in tWO stages of its 
crawl. 

Sprite Magic 
Charles Brannon 

Three years ago this mall til , tile Gazette debuted "Sprite 
Magic," an easy-to-use, filII-featured sprite editor for tlie Com
modore 64 that simplifies sprite creation arid lets you concen
trate au the artistic aspects of desigu. We're reprinting this 
very popular utility for those who may have missed it in the 
August 1984 issue. Following this article are three new sprite 
utilities- each compatible with Sprite Magic. Together, these 
fo ur programs offer an exciting package that will help you use 
tlie powerful grapliics potential of the 64. 

Most of what you've read about 
sprites covers how to program them: 
setting them up, protecting memory, 
moving and animating them, and 
using them in games. But sprite de
sign is usually left up to you. 

A sprite is defined by 63 binary 
numbers. The 1 bits in the values 
represent solid pixels. Zeros repre
sent blank areas in which the screen 
background is visible. Normally, you 
skelch a sprite on a grid 24 pixels 
(bits) across and 21 pixels high. This 
is 3 bytes per row (8 bils • 3 byles -
24 bits) and 21 rows of bytes (3 ·21 
- 63 byles). But after you've d rawn 
the sprite, you have to convert the 
squares into binary, and then into 
decimal so that you can put the 
num bers in DATA statements. 

There are utility programs Ihal 
will do the conversion for you, and 

44 CQAlpuTEn GaZOIlO AuguSI 1987 

even editors that let you clear and 
set squares with a joystick. Since 
you ' re using a co m pu ter, other 
functions can be supported to let 
you clear, invert, reOect, reverse, 
shift, and test out your sprite. The 
more work the computer does, the 
less you have to think in terms of 
binary numbers. 

"Sprite Magic" offers the best 
features of most sprite editors, in
cluding true multicolor mode, and 
pulls it off with the speed and pow
er of an all mach ine language pro
gram. Sprite Magic 's sty le (and 
even some of the coding) is similar 
to that of " Ultra font + ," the cus
tom character ed itor which ap 
peared originally in the July 1984 
issue. (A revised version was pub
lished in the September 1986 is
sue. ) Many of the commands are 

the same, so you can get up to 
speed quickl y. If you've learned 
how to use Ultra font +, it won' t be 
long before you ' re comfo rtable 
with Sprite Magic. 

Typing It In 
Since Sprite Magic is written entire
ly in machine language, you'll need 
to use " MLX," Ihe machine lan
guage entry program found else
where in this issue. Be sure to read 
and understand the instructions for 
MLX before typing in Sprite Magic. 
When you run MLX, you're asked 
fo r the starting address and ending 
address of the data you'll be enter
ing. For Sprite Magic, respond with 
the fo llowing values: 
Starling address: COOO 
Ending address: CA8F 

When you've finished typing 
in the data for Sprite Magic, be su re 
to save a copy to tape or disk before 
leaving MLX. 

To load Sp rite Magic, type 
LOAD "SPRITE MAGIC",8, I (for 
disk) or LOAD "SPRITE MAGIC" 
,1,1 (for tape). After the program 
has finished loading, you'll see the 
READY prompt. Type NEW and 
press RETURN. This resets some 
important memory locations, but 
leaves Sprite Magic in its protected 



cubbyhole at address 49152

($C000). To activate the program,

type SYS 49152.

Doodle
After you've typed the SYS com

mand, the main screen should in

stantly appear, with a large 24 X 21

grid. The grid is a blowup of the

sprite you are editing. The actual

sprite will be seen to the right of the

grid. The flashing square within the

large grid is your cursor. Move the

cursor with either the cursor keys or

with a joystick plugged into port 2.

To light up a blank spot (in other

words, to turn a pixel on), press

either the space bar or the joystick

fire button. If the square is already

lit, it will turn dark. This signifies

that the pixel has been turned off.

The button or space bar thus tog

gles each point on or off. You can

draw your sprite quite easily in this

manner.

One fine point: With the joy

stick, you can hold down the fire

button and move the cursor. If the

first point you change was set, then

the fire button continues to set

points as you move the joystick, re

gardless of the other points' origi

nal state. If the first point you

change was empty, then you can

hold down the fire button and

move about, clearing anything the

cursor passes over. Notice how any

changes are immediately visible in

the actual sprite.

If you've just entered Sprite

Magic, the grid is probably full of

garbage pixels. To clear out the grid

for a new picture, press SHIFT-

CLR/HOME. You now have an

empty area-—a fresh canvas, so to

speak-—to draw on. You can press

CLR/HOME without holding

down SHIFT to home the cursor to

the upper left corner of the grid.

Does the cursor move too slow

or too fast? To change the velocity

of the cursor, press V. Answer the

prompt with a number key from 0

(slow) to 9 (very fast).

Shift, Expansion,

And Symmetry
Sometimes when you're drawing,

it's necessary to reposition the

shape within the grid. The first two

function keys let you shift the sprite

shape around within the grid. If

you shift something out of the grid,

it wraps around to the opposite

side. The fl key shifts right; (3 shifts

down. Use the SHIFT key along

with the function key to move in

the opposite direction: f2 moves the

sprite shape left, and f3, up.

After you've drawn some

thing, press F. Instantly, the sprite

is flipped upside down. Press it

again to flip it back over. Remem

ber F as the command for Flip. Now

try M (for Mirror). The shape

you've drawn is mirrored left to

right. Of course, if you've drawn

something symmetrical, you may

not see any change.

Now try CTRL-R or CTRL-9.

The sprite will become reversed.

Every square that was on is now

turned off, and vice versa.

A sprite can also be expanded

or contracted either horizontally or

vertically, or both horizontally and

vertically. The X and Y keys on the

keyboard let you do this. Press X to

switch from wide to narrow, or vice

versa. Press Y to switch from tall to

short, or vice versa. Regardless of

your choices, the main grid will not

change size or proportion.
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The Symmetry option was used to draw

this frightful eagle.

An unusual command is Sym

metry. This command was added

because many shapes are symmet

rical from left to right, as if a mirror

were put in the middle of the grid.

To enter the Symmetry mode, press

the back-arrow (-) key in the upper

left comer of the keyboard. Now,

every square drawn on one side of

the design will be instantly mir

rored on the other half. Blank

squares are not copied over,

though, so you cannot erase in this

mode. This command is not only

quite useful, but is also a great deal

of fun to play with. To return to

normal editing, press the back-

arrow key again.

Notice the number in the up

per right corner of the screen. This

is the sprite-page number, which

can range from 0 to 255. You start

out at the top of the sprite memory.

The plus and minus keys are used

to go forward or backward through

sprite shapes. Press the minus

key—you immediately have a new

shape in the grid.

X and Y expansion increases the size of

the sprite by four times.

There is a limit to how far bacn

you can go. If you have no BASIC

program in memory, you can step

back to sprite-page number 32.

However, character information re

sides in sprite pages below 128.

You can still clear the page and

draw a sprite shape on pages below

128, but it won't really register. To

be safe, use only the sprite pages from

128 up. If you have a program in

memory, Sprite Magic will not let

you step back past its end. This pro

tects your program from being acci-

dentally overwritten by a sprite

shape. If you want maximum space

available for sprite shapes, use

NEW to erase any BASIC program

before you SYS 49152. You'll some

times want to keep a program in

memory, however. We'll show you

why a bit later.

A programming note: The

sprite-page number, when multi

plied by 64, gives you the starting

memory location for the 63 num

bers representing the sprite.

Put It In The Buffer
You might use Flip to design two

views of a shape, such as a space

ship pointing in two directions.

Draw one freehand; then create the

other with Flip. (Mirror can be used

to design separate left and right

views as well.) But what you first

need is a way to copy the original

shape to another sprite area. One

way to do this is to copy the sprite

shape to an area of memory (a buff

er). You can use plus or minus to
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cubbyho le at address 49152 
($COOO). To activate the program, 
type SYS 49152. 

Doodle 
After you've typed the SYS com
mand, the main screen should in
stantly appear, with a large 24 X 21 
grid. The grid is a blowup of the 
sprite you are editing. The actual 
sprite will be seen to the right of the 
grid. The flashing squnre within the 
large grid is your cursor. Move the 
cursor with either the cursor keys or 
with a joystick plugged into port 2. 
To light up a blank spot (in other 
words, to tum a pixel on), press 
either the space bar or the joystick 
fire bullon. If the square is already 
lit, it will turn dark. This signifies 
that the pixel has been turned off. 
The bullon or space bar thus tog
gles each point on or off. You can 
draw your sprite quite easily in this 
manner. 

One fine point: With the joy
stick, you can hold down the fire 
button and move the cursor. If the 
first point you change was set, then 
the fire button continues to set 
points as you move the joystick, re
gardless of the other points' origi
nal state. If the first point you 
change was empty, then you can 
hold down the fire button and 
move about, clearing anyth ing the 
cursor passes over. Notice how any 
changes are immediately visible in 
the actual sprite. 

If you've just entered Sprite 
Magic, the grid is probably full of 
garbage pixels. To clear out the grid 
for a new picture, press SHIFT
CLR/HOME. You now have an 
empty area-a fresh canvas, so to 
speak-to draw on. You can press 
CLR/HOME without holding 
down SHIFT to home the cursor to 
the upper left corner of the grid . 

Docs the cursor move too slow 
or too fast? To change the velocity 
of the cursor, press V. Answer the 
prompt with a number key from 0 
(slow) to 9 (very fast). 

Shift, Expansion, 
And Symmetry 
Sometimes when you're drawing, 
it's necessary to reposition the 
shape within the grid. The first two 
function keys let you shift the sprite 
shape around within the grid. If 
you shift something out of the grid, 
it wraps around to th e opposite 

side. The f1 key shifts right; f3 shifts 
down. Use the SHIFT key along 
with the function key to move in 
the opposite direction: f2 moves the 
sprite shape left, and f3, up. 

After you've drawn some
thing, press F. Instantly, the sprite 
is flipped upside down. Press it 
again to flip it back over. Remem
ber F as the command for Flip. Now 
try M (for Mirror). The shape 
you've drawn is mirrored left to 
right. Of course, if you've drawn 
something symmetricaL you may 
not see any change. 

Now try CTRL-R or CTRL-9. 
The sprite will become reversed. 
Every square that was on is now 
turned off, and vice versa. 

A sprite can also be expanded 
or contracted either horizontally or 
vertically, or both horizontally and 
vertically. The X and Y keys on the 
keyboard let you do this. Press X to 
switch from wide to narrow, or vice 
versa. Press Y to switch from tall to 
short, or vice versa. Regardless of 
your choices, the main grid will not 
change size or proportion. 

Tire Symmetry optiou was II sed to draw 
llris friglrtful cagle. 

An unusual command is Sym
metry. This command was added 
because many shapes are symmet
rical from left to right, as if a mirror 
were put in the middle of the grid. 
To enter the Symmetry mode, press 
the back-arrow (-) key in the upper 
left comer of the keyboard. Now, 
every square drawn on one side of 
the design will be instantly mir
rored on the other half. Blank 
squares are not copied over, 
though, so you cannot erase in this 
mode. This command is not only 
quite useful , but is also a great deal 
of fun to play with. To return to 
normal editing, press the back
arrow key again. 

Notice the number in the up
per right comer of the screen. This 

is the sprite-page number, which 
can range from 0 to 255. You start 
out at the top of the sprite memory. 
The plus and minus keys are used 
to go forward or backward through 
sprite s hapes. Press the minus 
key-you immediately have a new 
shape in the grid. 
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X aud Y cxpalrsiorr increases the size of 
the spn'te by four timts. 

There is a limit to how far back. 
you can go. If you have no BASIC 
program in memory, you can step 
back to sprite-page number 32. 
However, character infonnation re
sides in sprite pages below 128. 
You can still clear the page and 
draw a spri te shape on pages below 
128, but it won't really register. To 
be safe, use only tile sprite pages from 
128 IIp. If you have a program in 
memory, Sprite Magic will not let 
you step back past its end. This pro
tects your program from being acci
dentally overwritten by a sprit e 
shape. If you want maximum space 
available for sprite shapes, use 
NEW to erase any BASIC program 
before you SVS 49152. You'll some
times want to keep a program in 
memory, however. We'll show you 
why a bit later. 

A programming note: The 
sprite-page number, when multi
plied by 64, gives you the starting 
memory location for the 63 num
bers representing the sprite. 

Put It In The Buffer 
You might use Flip to design hvo 
views of a shape, such as a space
ship pointing in two directions. 
Draw one freehand; then create the 
other with Flip. (Mirror can be used 
to design separate left and right 
views as well.) But what you first 
need is a way to copy the original 
shape to another spri te area. One 
way to do this is to copy the sprite 
shape to an area of memory (a buff
er). You can use plus or minus to 
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step to another sprite page, then

copy tho buffer to the sprite. {This,

you may remember, is the way you

copy characters with Ultrafont.)

Press f7 to copy the sprite to the

buffer. The grid flashes to affirm

this. Then go to the sprite page

where you want to put the copy

and press f8 (SHIFT-f7). The shape

in the buffer replaces any shape al-

leady in the sprite grid.

You can also use the buffer as a

fail-safe device. Before modifying

an existing sprite, press i7 to save it

in the buffer. Then, if you mangle

the sprite, or accidentally erase it,

you can recall the previous shape

from the buffer.

Computer Disney?

Since you can change sprite pages so

easily, you can use Sprite Magic as

an animation-design tool. Cartoons

make only minor changes between

frames. Too much change makes the

animation jerky. So put the first

frame into the buffer, copy it to the

next area, and then make a change.

Put the new image into the buffer,

copy it again to a new area, and

make another small change. Contin

ue in this fashion as you build up a

whole series of frames. Put different,

but similar, shapes on adjacent

pages; then hold down plus or mi

nus to step through the shapes. As

with cartoon animation, you will get

the illusion of motion. (Use a cursor

velocity of 9 for maximum speed.)

So even if you don't care to program

sprites. Sprite Magic is a fun tool for

making moving cartoons.

A Bit Of Color
The normal drawing mode lets you

set or clear points, but in only one

color. If you're willing to give up

half as many horizontal points, you

can have four colors to work with.

Multicolor mode lets any square be

one of four colors, but gives you

only 12 pixels across instead of 24.

This is because two dots are

grouped together to give four com

binations. The colors come from

four memory locations:

Patlern Color location

DO

1)1

10

11

53281

register

53285

register

53287-

53294

532S6

register

Background color

Sprite multicolor

0

Sprite color registers

Sprite multicolor

1

Quick Reference Chart

B Cycle through background colors

F Flip sprite upside down

] Mow sprite with joystick

L Load sprits patterns from t.ipe or disk

M Mirror sprite- from left to right

S Save sprite patterns to tape or disk

V Set cursor velocity

X Toggle horizontal expansion on/off

V Toggle vertical expansion on/off

CTRL-D Create

CTRL-R (or CTRL-9) Reverst

CTRL-X Exit to

HI us key

Minus key

CLR/HOME

SHIFT-CLR/HOME

Space bar (or fire button)

CR5R keys (or joystick in port

Back arrow

1-4

SHIFT 1-4

fl Shift pattern right

12 Shift pattern left

f3 Shift pattern down

f4 Shift patlern up

f5 Multicolor mode

tb Normal mode

f7 Store pattern In buffer

f8 Recall pattern from buffer

DATA statements

1 sprite

BASIC

"Next sprite page

Previous sprite page

Home sprite-editing cursor

Erase grid

Set/clear points

2) Move cursor

Symmetry mode

Select drawing color for multicolor modi

Change a drawing color

There are two multicolor sprite

registers, which are shared among

all sprites (in programming, but not

in Sprite Magic, you can have eight

sprites on the screen at the same

time). The bit pattern marked 10 is

unique to each sprite, and comes

from that sprite's own color regis

ter. Pattern 00 is blank, and what

ever is underneath the sprite shape

will show through.

The reason for this sojourn into

bits and addresses is that only the

ten-bit pattern has a unique color

for that sprite. If you're designing

several sprites for a game, remem

ber that anything drawn in that

color can be changed individually

for each sprite. Squares drawn with

bit pattern 01 or 11 will be colored

from two locations shared by all

sprites.

Many sprite editors let you see

how the sprite would look in multi

color, but you still have to pair up

the pixels yourself, and keep track

of binary bit pairs. Since that's no

fun, Sprite Magic offers a multicolor

mode instead. When you press f5,

the screen instantly changes. Each

square in the grid is now rectangu

lar, two squares wide. The cursor

has also been enlarged, and can be

moved about as before in the new

grid. But the way you set and clear

points has been changed, since you

are now working with four colors.

Multicolor Palette

The fire button or the space bar al

ways sets a point, but you have to

tell Sprite Magic which color you

are currently drawing in. The num

ber keys 1 to 4 select the drawing

color. The number you press is one

number higher than the binary val

ue of the bit pairs in the table

above. The 1 key, for instance,

chooses the 00 bit pair, which rep

resents the background color. In

practice, you are choosing from a

palette of four colors. The 1 key can

be used when you want to erase, al

though the fire button can still be

used to toggle points on and off.

When you press a number key

from I to 4, the border color

changes to remind you which color

you're drawing with. If you want to

change one of the four colors, hold

down SHIFT while you type the

number. The prompt ENTER

COLOR KEY appears. Now you

have to enter another key combina

tion. Press CTRL and one of the

number keys from 1 to 8, or hold
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step to another sprite page, then 
copy the buffer to the sprite. (This, 
you may remember, is the way you 
cop y cha ract ers with Ultrafonl.) 
Press f7 to copy the sprite to the 
buffer. The grid flashes to affirm 
this. Then go to the sprite page 
where you want to put the copy 
and press fa (SHIFT-f7). The shape 
in the buffer replaces any shape ai
leady in the sprite grid. 

You ca n also usc the buffer as a 
fail-safe device. Before modifying 
an existing sprite, press f7 to save it 
in the buffer. Then, if you mangle 
the sprite, or accidenta ll y crase it, 
you can recall the previous shape 
from the buffer. 

Computer Disney? 
Since you can change sprite pages so 
easily, you can usc Sprite Magic as 
an animation-design tool. Cartoons 
make only minor changes between 
frames. Too much change makes the 
an imation jerky. So put the first 
frame into the buffer, copy it to the 
next area, and then make a change. 
Put the new image into the buffer, 
copy it again to a new area, and 
make another small change. Contin
ue in this fashion as you bu ild up a 
whole series of frames. Put different, 
bu t s imil a r, shapes on adjace nt 
pages; then hold down plus or mi
nus to slep through the shapes. As 
with cartoon animatioJl, you will get 
the illusion of motion. (Use a cursor 
velocity of 9 for maximum speed.) 
So even if you don't care to program 
spri tes, Sprite Magic is a fun tool for 
making moving cartoons. 

A Bit Of Color 
The normal draWing mode lets you 
set or d ea r points, but in only one 
color. If you 're will ing to give up 
half as many horizontal points, you 
can have fo ur colors 10 work with. 
Multicolor mode lets any square be 
one of four colors, but gives you 
only 12 pixels across instead of 24 . 
Thi s is because two dots are 
grouped together to give four com
binations. The co lors come from 
four memory locations: 

1'~lIun Color tout Ion 

00 53281 Background color 
register 

01 53285 Spri te muhicolor 
register 0 

10 53287":' Sprite color regis tl'rs 
5]294 

] ] 53286 Sprite multicolor 
register 1 
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Quick Reference Chut 

B Cycle through background colors 
F Aip sprite upsidl' down 
J Move sprite with jo)'stkk 
l l.o.ld sprite patterns from tape or disk 
M Mirror sprite from left to right 
5 Save sprite patterns to mpe or disk 
V Set cursor velocity 
X Toggle horizontal expansion on/off 
Y Toggle \'ertical expansion on/off 

CTRl·D Cre.lte DATA Statements 
CTRL- R (or CTKl·9J Rev('tsC sprite 
CTRl·X Exit to BASIC 

I'lus key 
Minus kl'y 

·Ne~ t spriw page 
I'rl'vious sprite pllge 

CLR/ HOME 
SHIFT-elK/ HOME 
Spa,l' bar (or fire button) 

Home spri te·edit!ng cursor 
Erase grid 
Sel/cleM points 

CKSR keys (or joystick in port 2) 
Back arrow 

Move cursor 
Symmetry modI! 

1-' 
SIIl FT 1-4 

Sl'lect dr~wing color for mult icolor mode 
Ch~ngl' II drawing color 

f1 Shift pattern right 
12 Shift pattern left 
f3 Shift pattern down 
f4 Shift pattern up 
(5 Multicolor mode 
f6 Normal mode 
f7 Store pattern in buHer 
f8 Rl'C.l1I p.lllern from buffer 

There are two multicolor sprite 
registers, which are sharad among 
all sprites (in programming, but not 
in Sprite Magic, you can have eight 
sprites on the screen at the same 
time). The bit pattern marked 10 is 
unique to each sprite, and comes 
from that sprite's own color regis
ter. Pattern 00 is blank, and what
ever is underneath the sprite shape 
will show through. 

The reason for this sojou rn into 
bits and addresses is that on ly the 
ten-bit pattern has a unique color 
for that sprite. If you're designing 
several sprites for a game, remem
ber that an ything drawn in that 
color can be changed individually 
for each sprite. Squares drawn with 
bit pattern 01 or II will be colored 
from two locations shared by all 
sprites. 

Many sprite editors let you see 
how the sprite would look in multi
color, but you still ha ve to pair up 
the pixels yourself, and keep track 
of binary bit pairs. Since that 's no 
fun , Sprile Magic offers a multicolor 
mode instead. When you press f5 , 
the screen instantly changes. Each 
square in the grid is now rectangu
lar, two squares wide. The cursor 
has also been enlarged, and can be 

moved about as before in the new 
grid . But the way you set and dear 
poi nts has been changed, since you 
are now \"orking with four colors. 

Multicolor Palette 
The fire button or the space bar al 
ways sets a point, but you have to 
tell Sprite Magic which color you 
are currently drawing in. The num
ber keys 1 to 4 select the drawing 
color. The number you press is one 
number higher than the binary val 
ue of the bit pairs in the table 
above. The 1 key, for instance , 
chooses the 00 bit pair, which rep
resents the background color. In 
practice, you are choosing from a 
pa lette of four colors. The 1 key can 
be used when you wanl to erase, al
though the fire button can still be 
used to toggle points on and off. 

When you press a number key 
from 1 10 4 , the border color 
changes to remind you which color 
you 're drawing with . If you want to 
change one of the four colors, hold 
down SHIFT while you type the 
numb e r. Th e prompt EN TER 
CO LOR KEY appears. Now you 
have to enter another key combina
tion. Press CTRL and one of the 
number keys from I to 8, or hold 



down the Commodore key and one

of the number keys from 1 to 8.

These are the same key combina

tions you use to change the text

color in BASIC. You can also

change the screen background

color by pressing the letter B on the

keyboard until the color you want

appears.

Some Sprite Magic commands

act strangely in multicolor mode.

For example, a shift left or shift

right (done with the fl and f2 keys,

respectively) moves the sprite over

by only one bit, which changes the

color assignments. In general, you

must press fl or (2 twice to preserve

the same colors. Pressing the M key

(for Mirror) reverses the bit pairs, so

that every 01 becomes a 10. The ef

fect is that colors 2 and 3 are ex

changed. The R (Reverse) key also

inverts the bits, so that 01 becomes

10; 10 becomes 01; 00 becomes 11;

and 11 becomes 00. Colors 2 and 3

are switched, as well as colors 1 and

4.

If you want to go back to nor

mal (non-multicolor) mode, press

the f6 key (SHIFT-f5). There's noth

ing to prevent you from designing

both normal and multicolor sprites

on different pages.

If you changed colors in the

multicolor mode, some of the colors

in the normal mode may have been

changed. You can alter these colors

as in multicolor mode. Press

SHIFT-1 to change the color of the

empty pixels, and SHIFT-2 to

change the color of the pixels that

are lit. (You'll be prompted to press

a color-number key after each

SHIFT-1 or SHIFT-2 combination.

Remember to press either CTRL or

Commodore simultaneously with

the color key.)

Mobilizing Your Sprite
If you want to try out your sprite in

action, press ] (for Joystick). You

can now move the actual sprite

around with the joystick. The speed

of movement depends on the cur

rent cursor velocity. When you've

finished putting your sprite

through its paces, press the fire but

ton to return to Sprite Magic. Also,

if you want to test the animation

while you are moving about, hold

down the SHIFT key to step for

ward through the pages of your de

fined sprites, or the Commodore

key to step backward. You can use

the SHIFT LOCK key to keep the

animation happening while you

move around.

Saving Your Sprites

After all your work, you surely

want to save your creations on tape

or disk for future use. You can save

an individual shape, or all the

sprites. Press S (for Save), then

either D (Disk) or T (Tape). Next,

enter the filename. You'll be asked,

"Save all from here?" If you press

N (No), then only the current sprite

pattern you are working on is

saved. If you press Y (Yes), then ev

ery sprite pattern from the current

sprite page to sprite 255 will be

saved. Thus, if you want to save a

range of sprite patterns, be sure to

use the minus key to step back to

the first page you want saved.

To recall your sprites, press L.

The Load command loads every

thing that was saved. If you're load

ing in more than one sprite, be sure

you step backward far enough with

the minus key so that all the sprites

will fit between the current sprite

page and sprite 255. The sprite pat

terns load starting at the current

sprite-page number. After you've

pressed L, enter T for Tape or D for

Disk.

Making Sprite DATA
If you're a programmer, you're

probably more interested in DATA

statements. That way, you can use

BASIC to READ and POKE the

numbers into memory. Using a

DATA maker program, you can run

it on the memory used by the sprite

in Sprite Magic (again, the memory

location is the sprite number multi

plied by 64). But Sprite Magic has a

special DATA maker of its own. It's

similar to the Create DATA option

in Ultrafont, but it's been enhanced.

Press CTRL-D to create a series

of DATA statements from the cur

rent sprite in memory. Just tap the

key, or you'll get hundreds of

DATA statements as the key re

peats. Sprite Magic will create eight

DATA statements, with eight bytes

per line. The last byte is not strictly

used. Sprite shapes are made from

63 bytes, but the sprite areas are

padded out with one additional

byte so they will conveniently fall

in 64-byte groups. To create DATA

statements for another sprite, use

the plus or minus key to move to

the correct sprite page; then press

CTRL-D again.

If you have a program already

in memory, the DATA statements

are appended to the end of the pro

gram, starting with the next avail

able line number. To add DATA

statements to an existing program,

then, first load Sprite Magic. Type

NEW. Load your BASIC program,

and SYS 49152 to enter Sprite Mag

ic. You can then load in sprite

shapes and use CTRL-D to add

those DATA statements to the end

of the BASIC program in memory.

You can check to see that these

DATA statements were added by

exiting Sprite Magic (press CTRL-X)

and typing LIST. Your program

should have eight new DATA lines

for each sprite pattern. If there was

no program in memory, the DATA

statements form a program all their

own, starting with line 1. If you

want, you can save just the DATA

statements to tape or disk, using the

normal SAVE command.

To exit Sprite Magic and return

to BASIC, press CTRL-X. You can

also use RUN/STOP-RESTORE.

See program listing on page 75. ©
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POLY PACK 5'A"
DISKETTES

(From LtfacJing

. Envelope*
Sold in Lolsol 100 Onlf

t SONY PDLY PACK

T 3.5" DISKETTES

Mig" Cdp.iciiv Data Storage Moels Ihu roqvifemei'ls of
all 3 S" Micro Diskeile Drives .

SS135TPI $1.10ea.
DS135TPI $1.23ea.

PRINTER RIBBONS
On'My rophemnnts for moil popular printers Min /6

Apple Imagewrlier Black S3.95 ea.

Apple Scribe Black S3.9S ea.

Epson LX BO/90 Blac* $2.95 ea.

Okldata BO/82/83 Black S1.75ea.

Toshiba 1350 Black S4.B9 ea.
Color Ribbon Afiltibl* AI Qriit stilngi Too

Mm Orfloi S25 00. Add T0°i loi less than 50

disks SSH Continental LISAS* OO.'IOOor fewer

disks S3 00 per aozen ribbons. Reduced ship

ping charge on larger quantities Foreign or-

Oars. APO/FPO.pleasocall Ml residents add J°i

tax. Prices subject to change without notice

Hours 830 AM - 700 PM ET.

Precision Dalu Products
P () Bnv 8.WJ. Grand KapnK Ml 49JIK

[616) J52OJ57 • Michigan I-huO-W-Jjw

Ow.idt Michigan I -fcnn-;jK-nn;n

FAX 1616) W-I9IJ

down the Com modore key and one 
of the number keys from 1 to 8. 
These are the same key combina
tions you use to change the text 
color in BASIC. You can a lso 
change the sc reen background 
color by pressing the letter B on the 
keyboard until the color you want 
appears. 

Some Sprite Magic commands 
act strangely in multicolor mode. 
For example. a shift left or shift 
righ t (done with the f1 and f2 keys. 
respectively) moves the sprite over 
by on ly one bit. which changes the 
color assignments. In genera l, you 
must press f1 or f2 twice to preserve 
the same colors. Pressing the M key 
(for Mirror) reverses the bit pairs, so 
that every 0 1 becomes a 10. The ef
fect is that colors 2 and 3 are ex
changed. The R (Reverse) key also 
inverts the bits, so that 01 becomes 
10; 10 becomes 01; 00 becomes 11; 
and 11 becomes 00. Colors 2 and 3 
are switched, as weU as colors 1 and 
4. 

If you want to go back to nor
mal (non -multicolor) mode, press 
the f6 key (SHIFT-f5). There's noth
ing to prevent you from designing 
both normal and multicolor sprites 
on different pages . 

If you changed colors in the 
multicolor mode, some of the colors 
in the normal mode may have been 
changed. You can alter these colors 
as i n m ul tico lor mode . P ress 
SHIFT- l to change the color of the 
empty p ixels, and SH IFT-2 to 
change the color of the pixels that 
are lit. (You'll be prompted to press 
a color - number key after each 
SHIFT- l or SHIFT-2 combination. 
Remember to press either CTRL or 
Com modore simultaneously with 
the color key.) 

Mobilizing Your Sprite 
If you want to tryout your sprite in 
action, press J (for Joystick). You 
can now move the actua l sp rite 
around with the joystick. The speed 
of movement depends on the cur
rent cursor velocity. When you've 
finished putting you r sp r i te 
through its paces, press th e fire but
ton to return to Sprite Magic. Also, 
if you want to test the an imation 
while you are moving about, hold 
down the SHIFT key to step for
ward through the pages of your de
fined sprites, or the Commodore 
key to step bnckward. You can use 

the SHIFT LOCK key to keep the 
animation happening whil e you 
move around. 

Saving Yo ur Sprites 
After all your work, you s urely 
want to save your creations on tape 
or disk for future use. You can save 
a n individ u a l sh ape, or all the 
sprites . Press S (for Save), then 
either D (Disk) or T (Tape). Next. 
enter the fi lename. You'll be nsked. 
"Save all from here?" If you press 
N (No). then only the current sprite 
patte rn you are working on is 
saved. If you press Y (Yes), then ev
ery sprite pattern from the current 
sprite page to sprite 255 will be 
saved. Thus, if you want to save a 
range of sprite patterns, be su re to 
use the minus key to step back to 
the first page you want saved. 

To recall your sprites, press L. 
The Load command loads every
th ing that was saved. If you're load
ing in more than one sprite, be sure 
you step backwa rd fa r enough with 
the minus key so that all the sprites 
will fit between the cu rrent sprite 
page nnd sprite 255. The sprite pat
terns load starting at the current 
sprite-page number. After you've 
pressed L, enter T for Tape or D fo r 
Disk. 

Making Sprite DATA 
If you're a prog rammer, you' re 
p robably more interested in DATA 
statements. That way, you can use 
BASIC to REA D and POKE the 
numbe rs into memory . Using a 
DATA maker program, you can run 
it on the memory used by the sprite 
in Spritc Magic (again, the memory 
location is the sprite number multi
plicd by 64). But Sprite Magic has a 
special DATA maker of its own. It·s 
similar to the Create DATA option 
in Ultra font, but it's been enhanced. 

Press CTRL·D to create a series 
of DATA statements from the cur
rent sprite in memory. Just tap the 
ke y, or you' ll get hundreds of 
DATA statements as the key re
peats. Sprite Magic will create eight 
DATA statements, with eight bytes 
per line. The last byte is not strictly 
used. Sprite shapes arc made from 
63 bytes, but the sprite areas are 
padded out with one addit ional 
byte so they will convenient ly fall 
in 64-byte groups. To create DATA 
statements for another sprite, use 
the plus or minus key to move to 

the correct sprite page; then press 
CTRL-D again. 

If you have a program already 
in memory, the DATA statements 
are appended to the end of the pro
gram, starting wit h the next avail
able line number. To add DATA 
statements to an existing program, 
then, first load Sprite Magic. Type 
NEW. Load your BASIC program, 
and SYS 49152 to enter Sprite Mag
ic. You can then load in sprite 
shapes and use CTRL-D to add 
those DATA statements to the end 
of the BASIC program in memory. 

You can check to see that these 
DATA statements were added by 
exiting Sprite Magic (press CTRL-X) 
and typing LIST. Your progra m 
should have eight new DATA lines 
for each sprite pattern. If there was 
no program in memory, the DATA 
statements fo rm a program all their 
own, starting with line 1. If you 
wanl, you can save just the DATA 
statements to tape or disk, using the 
normal SAVE command. 

To exit Sprite Magic and return 
to BAS IC, press CTRL-X. You can 
also use RUN/STOP-RESTORE. 

See program listing 011 page 75. l1li 

Precision 1>'11 Products" 

POLY PACK 5'1. 
DI SKETTES . ,,,om?fj 

• Blank Jackets 
• WP Tabs 1000/0 Error Frea 
• Envolopes LlI6/'mo Wananty 

50111 ,n lOll 01 100 OrIly 

SONY POLY PACK 
3.5" DISKETTES 

" $1.10 e8. 
.... $1.23 e8. 

PRINTER RIBBONS 
Ou.I,ly •• "'.c ..... n" 'D, IODOI "",,"10, eM' .... o,MJt 

Apple Imagewlilel Black ..... $3.95 ea. 
App le Sc ri be Black ..... $3.9S ea. 
Eplon LX 80/90 BI~ck ..... $2.95 el. 
Oklda'a 80/82183 Black. . . $1.75 ea. 
TOlh lbl1350 Black ..... $4.89 ea. 

Col .. lllbbon ...... II. bl .... ' 0 . .. , s • .tn~. Too 

!.ITn 0'"0' 525.00 Add to'lO 10. lap Iha n SG 
dl,kl S&H Conl, .. eni ai USA $4 00/1000' lewe' 
II isks $2.00 pe, CO l en ,Ibbonl Reducell Sh,p
ping chllge On 18,ge, quanlUIIt. Fo,elgn 0" 

de'l. APOIFPC. pleueeall . 1.11 ,0Iill""!II"d 4% 
la x. P,len lubJect 10 cMnge wil houl nOllce. 
Ho urs; 6'30 AM· 7.00 PM ET. 
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Lyco Computer
Marketing & Consultants

COMMODORE COMMODORE 64'

(reg. $1009.85)

• Commodore 1571 Disk Drive

• Commodore 128 Computer

• Thompson 4120 Color

Monilor w/Cable

• Commodore 64 C Computer

• 1541 C Drive

• SeiKostia SP-1000VC Printer

(reg. $789)

COMMODORE PC 10-2 COMMODORE
Flexible "open

architecture"
design lor easy

installation ol
variely o! options

640 K RAM and

two 5W drives

HARDWARE

<•> BLUE CHIP

*

PERSONAL

COMPUTER

• 100% IBM

PC/XT

compatible!

(Green, amber
& mlot moniiors

availablo)

C-1700 1Z8KRAM ..

1750 HAM

Indus GT C-Gfl Dfivn

GEOS

C-1351 Mouso

1670 Modem „

1571 Disk Drive

64 C Computer

isai C Disk Dri.o .

1902 Monitor

1802C Monitor

Blue Chip 64C Dr. .

BluuChipC12B0r.

128D Computer

1581 Disk Drive ...

S109 95

SI 69.95

.... SI85

. S36 05

S39

.... S99

... S249

.... S229

... S18S

... £269

... $189

SCALL

SCALL

SCALL

SCALL

^BUJECHIP
HARDWARE

PC 5v. Drive $119

MS DOS + Basic Soft S99

BCM 12G Gr. Monitor SB9

BCM 12AAm. Moralof S89

BCM 14C Cok* RGB

Monilor $269

BCC CG Color Card ... S94.99

BCPC PCiXT Comp S559

COMMODORE PC 10 1
A ready-to-use
package ol
computing power

and versatile
graphics!

Commodore 1902
monitor optional

Blue Chip Turbo

dual-speed processor,
4.77 and B.OO MHz

640K internal RAM

color display adapter

Call lor details!

$749

1-800-233-8760

Lyco Computer 
Marketing & Consultants 

Since 1981 

COMMODORE 64:: 5, ... m 

I'~ . 51009.85) ~g@ 

~ 5,."m~~!~~ 
• Commodore 1571 Disk Drive ~ • Commodore 64 C Computer 

. ,541 C Drive 
• Commodore 128 Computor • 
• Thompson 4120 Color 

Monitor wlCablo 

COMMODORE PC 1 0-2 COMMODORE 
HARDWARE 

S • Seikosha SP· l 000VC Printer 

~\..~ 1"9. $789) ~ 
~ 

• FIeKible "open 
architecture" 
design for easy 
Instal laUon of 
varie ty 01 options 

C·1700 1281( RAM .•.• SI011.95 COMMODORE PC 1 0-1 
17~ RAM ... "... ,. $169,95 

• 640 K RAM and 
two 5\1." drives 

(jBWEI:HIP 
PERSONAL 
COMPUTER 

• 100% IBM 
PCIXT 
compatible! 

Irldus GT C·&! o.w. .. , $1as 
GEOS ................ "" ...... SJe.95 
C-Il!il MouN •. ~ .•..• _ .•... S39 
1670 Modem _ ._ S,99 
128 Computer •. _. 5249 
1571 Disk Drive ._._ S229 
&& c Con1luI" .. ____ $175 

1541 C Disk Iliriw ." .... $165 

1902 MDriIot ""'''". .." $269 
l802C Mon/Iof ... "","'''",, S leg 
BI<>& CIllp 64C Ct, ..... $CAl l 
BIuoCNpC I2flOr."" $CAll 
I280CcmputIl .... H. $CAlL 
lsal DsII. ~ "M_ SCAU. 

.a.uEDlIP 
ttARDWARE 

PC 5"" OrNe ". , ........... " $119 
MS 00$ • Balik: Son ".n $99 
SCM 1200., MDnI10r ...... J89 
SCM 120' Am, MoNtot , .•.. $89 
SCM I.e Color RGII 
ManiD" ___ S2m 

9CC co Color CIIll _ $9001.99 
BCPC PCIXT Comp __ 5559 

1-800 -233-8760 

Blue Chip Turbo 
• dual-speed processor, 

4.77 and 8.00 MHz 
• 640K Intornal RAM 
• color display adapter 

Call 'or deta ils! 

$749 



Lyco Means Total Service. New Item! Disk<

Call Lvco

In.- LM

' rsi-'

y.

Order Now

Here's How

Mark "Mac" Bowser,

Sales Manager

All of us al Lyco

Computer are grateful

to the millions of

customers who have

helped make Lyco what

It is today. They have

come to rely on the Lyco

symbol as assurance ol

quality products, the

lowest prices, and

prompt, courteous

service.

Our philosophy is to keep abreast of the

changing market so that we can be ready for any

customer inquiry. We are continually in contact with

manufacturers' representatives, replacing older product lines

with the newest models, and compiling information to help

you select the right product for your needs.

Feel free to call Lyco if you want to know more

about a particular item. Many companies have a loll-free

number tor ordering, but if you just want to ask a question

about a product, you have to make a toll call. Not at Lyco.

Everyone on our trained sales staff is very knowledgeable

about the merchandise we carry, and we're glad to give you

the information you seek, We also have Saturday hours —

one more reason to call us for all your computer needs.

Once you've placed your order with Lyco, we don't

forget about you. Our friendly, professional customer

service representatives will find answers to your questions

about the status of an order, warranties, product availability,

or prices.

Lyco stocks a

multimlllion dollar

Inventory of factory-

fresh merchandise.

Chances are we have

exactly what you want

right in our warehouse.

That means you'll get it

fast. In fact, orders are

normally shipped within

24 hours.

Shipping on prepaid

cash orders is free in the

U.S., and there is no

deposit required on

C.O.D. orders. Air freight

or UPS Blue/Red

shipping is also available.

So, if you're looking for excellent prices, experienced and

courteous people, immediate access to the quality

merchandise you want, and last delivery, call our toll-free

number. At Lyco Computer, we're always ready to serve you

in any way we can.

TO ORDER, CALL TOLL-FREE: 1-800-233-8760

in PA: 1-717-494-1030

Hours: 9AM to 8PM, Mon, - Thure.

SAM to 6PM, Friday — 10AM to 6PM, Saturday

For Customer Service, call 1-717-494-1670,

9AM-5PM, Mon. - Fri.

Or write: Lyco Computer, Inc.

P.O. Box 5088. Jersey Shore, PA 17740

Hisk-Free Policy: • lull manufacturers' warranties * no sales tax outside PA

• prices 5fiow 4% cash discount; add 4% lor credil cards • APO, FPO.
international add S5 plus 3% for priority ■ 4-week clearance on personal checks •

we etieck lot credil card theft • compatibility not guaranteed • return authorization
required ■ price;availability subject lo change

Computer Area Light Center

• He avy-duly weighted fcase tor

□tfra stability

• Built-in storage for disks,
pans, and paper

• Two-hinged desktop arm (of
optimal positioning

Introductory

price: $29.95
(Includes delivery)

Disc

Storage

QVS-10 5V. S3.99

OVS-75 5vi S16.95

QVS-40 3vi $11.95

Great

News

Peak Peripherals RS232

Modem adapter lor C64/128

■ Adapts 5ld DB2S Modem to

your Commodore computer

Only $19.95

Printer

Interfaces

XelecJr $45.95

Xelec Supergraphios ... $64 9S

PPI S4S.95

Csrdco + G $39.35

Cardco GWhfe $45.95

Cfl'dco Supor G $49.85

Special

Purchase

300 Baud Aulo !). i -V.-.

Answer Modem

Only $32.95

Great

Bargain

Contriver Ml Mouso

• Works with Q cob

• Comptoia with Graphic Utility
Sotiwnro

Only S32.95

Mouse Pads

• provides dean, dusT-fres eur-

lace far your mouso

■ No-mar backing lo proTetl

your tfosk surface

8x9 $8.95

9x11 .... $10.95

5-1/4

Maiel!

SSDD

□SDD

Ftariii'i.

SSDD

DSDD

SKC:

SSDD

DSDD

DSHD

Verbatim:

' SSOD .....
DSDD

3.5
3M;

SSDD

DSDD

Maxell:

SSDD

■ DSDD

Verbatim:

SSDD

DSOD

SKC:

SSDD

DSDO

Joyst

Tac3

TacS

TacS

Tad +

Economy

SBR Stick

Black Ma*

Boss ..-

3-Way

Bnlhandlo

500XJ

SOOXJ-ApptovPC .

■ Winner 909

Wico IBM

Contriver Joystick

Dusto

Pan 1081

Pnti 1091

Epson FX2B6 ....

Epson FX86

Epson LXB6

SlarNXIO

SlarSniO,

Slar SH15

Oki 1BZ-192

Soikoslia SP sent

PC Cotor

CI28

1571

Amiga

Redif

Pap

£00 shoot laser .,

1000 siioet laser

lSOsheot tvory, 2i

ISO sheet while. 2

1000 sKGr. ba/1

1000 mailing label

,--------------------------------------------ACCE~ 
. . 

__ Lyco Means Total Service. ~ New Item! • Disk 

Mark "Mac" Bowser, 
Sales Manager 

All of us at Lyco 
€ompuler arB grateful 
\0 the millions of 
customers who have 
helped make Lyco what 
it is today. They have 
come to rely on the Lyco 
symbol as assurance 01 
quality products, the 
lowest prices, and 
prompt, cour1eous 
service, 

Our philosophy is to keep abreast of the 
changing market so that we can be ready for any 
customer inquiry. We are continually in contact with 
manufacturers' representatives. replacing older product lines 
with the newest models, and compiling information to help 
you select the right product for your needs. 
Feel free to call Lyco If you want to know more 
about a particular Item. Many companies have a toll·free 
number for ordering. but if you just want to ask a question 
about a product, you have to make a toll call. Not at Lyco. 
Everyone on our trained sales staH is very knowledgeable 
about the merchandise we carry, and we're glad to give you 
the information you seek. We also have Saturday hours -
one more reason to call us for all your computer needs. 
Once you 've placed you r order with Lyco, we don't 
forget about you. Our friendly, professional customer 
service representatives will find answers to your questions 
about the status of an order, warranties, product availability, 

Lyco stocks a 
multimillion dollar 
Inventory of factory
fresh merchandise. 
Chances are we have 
exaclly what you want 
right in our warehouse, 
That means you'll get it 
fast. In fact, orders are 
normally shipped wi thin 
24 hours. 
Shipping on prepaid 
cash orders is free in the 
U.S .• and there is no 
deposit required on 
C.O.D. orders. Air freight 
or UPS Blue/Red 
shipping is also availa~e. 

So. if you're looking for excellent prices, experienced and 
courteous people, immediate access to the quality 
merchandise you wan!. and fast detivery, call our toll·free 
number. At lyco Computer, we're always ready to serve you 
in any way we can. 

TO ORDER, CALL TOLL-FREE: 1-800-233-8760 
In PA : 1-717-494-1030 

Hours: gAM to aPM, Mon. - Thurs. 
9AM to 6PM, Friday - 1 DAM to 6PM, Saturday 

For Customer Service, call , ·717·494-1670, 
9AM-5PM. Mon. - Fri , 

Or write: Lyco Computer, 1m:. 
P.O. Box 5088, Jersey Shore, PA 17740 

AISl<-F ... Polley; . lui maro.rlactu.8f1,' watfa~ . no sale. tall 01/1""" PA 
• prices show 4 % casto diSCOlJnt; add 4% to. creda carets _ APO. FPO, 
in!(lmational : add $S plus 3% lot prioriI>' . 4·weeII; clearance on perSONI cIlecI<s . 

COmput .... Area U\lht Cent" 
• lOeavy-<lutywoighlod baselor 

e .... 8 $18bility 

• BuI~4n .lDfage lor dt&kl. 
po.", • . and Papoo!l 

• Two-hlngod dOli<1O!) arm lor 
optill\3l poos/Ilonlng 

Introductory 
price: $29.95 

(InclucSel delivery) 

Peak Pllriphetals RS232 
Modem iIdapI&r lot C641126 

• AdaptS .Id 0825 Modem 10 
yout CornmocIore COO\Il<I101 

Only $19_95 

Only $32_95 

Great 
Bargain 

~,

""" 
Only $32.95 

Mouse Pads 

Mao ,.,_._._ 
Boss .. _ .. . 
3·Wfro/ , ............ _ .. 
Balhard<! .......... . 
500XJ .... 
5OOXJ·ApploiPC _ 
W",,* 909 ..... 

P"" 1081 
P"" 1091 
Epson FX286 . 
Epsor1 FX86 . 
Eposon lX86 .... 
Sial NXtO 
SW SR10 ... 
St.ar SRI5 
()OJ 182'1112 

SeJl<oshII Sl> .. rIe 

"" """ CI28 ........ .. ....... .. 
1571 
Arniga _ ....... 

lOOO~IaM' 
ISO _, Ivory, l!C 

150 oMet ... hit •• 2 
1000 sIl. Gt. bat I 
1000 mailing label 

;;;;;;;;;;;;;;;;;~-~ctleck to. credit card the/! . COIT"II>iIt lbijly ~ guatanteod . tel""" alJlhoriza~~~;;;;;;;;;;;;;;; ' eQIII'ed . prke!avaUaDi lity $Object to ctw>ge 
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Surge

SOFTWARE

Suppressors m «O"WO0ORE m COMMODORE -iMMUGA

.. $9.99

S1Z.99

... $6.99

.. SJ5O

... S8.50

... 59 60

StG.95

. S9.99

. SIP-99

S1G.99

$23.99

S15 93

$21.99

S1G99

SSI. 99

QVS Surge 6-outlet $24.95

QV5 Surgo 6-outlet wiin

EMI'FFI S32.95

QVS Surgo 6-outlel with

indicator $29.95

OVS6out.Pow. Strip. SI4.95

Drive

Maintenance

Nortronlcs Si/. Drive

Cleaner $9.95

Nortronlci 5i'. Drivo

ClBiner Kit S17.95

Switch

Boxes

w

Conl '25' AS S49.95

Ceni '36' AB S49.9S

FE232ABC SS2.95

Con! ABC SS4 35

P.S232ABCD S59.95

Com ABCD S69.95

Color Ribbons

Available

SKC T120 VHS

Video Tape:

each S4.40

3 pack..... 112.75

lOpadi S39.DO

Closeouts!

Factory Fresh

Special Pricing

Call for Availability

OVUoln 84 Primer ..$SAVE

Okldala 1921 SSAVE

Okxlala 192P SSAVE

Prowmer 1£S0 SP SSAVE

Card™ Vic 20 6-5I0! ... SSAVE

Cordcc Vic 20 3-slot „. SSAVE

Cardca C64 Z-jiol SSAVE

Cardco 16K RAM

Vic 20 SSAVE

5uper Sketch CGJ .... SSAVE

Koato Pod PC Jr SSAVE

Quanium Link SSAVE

Loaning Edge SSAVE

Computer Cover-up

(dusteovors) SSAVE

Rip S Kie SSAVE

NovaHon modoms SSAVE

Anchor modems SSAVE

Poraoral Ponphernls ... SSAVE

Mannusman Tully SSAVE

Cortron SSAVE

C Itofl SSAVE

Toshiba SSAVE

Greal savings on Epyx,

Csrdeo, Extern House. High

Yoch Expressions, Tima-

worka. Splnaker.

Scarborough, Continental,

and much more] I

Purchaia orders (cceplsd

Irom educational

ui'iliiution:! Also, ask

aboul volurnn discounta I

BrotJertiund:

Sank Si. Wrrtor 128K .. $32.95

Carmen San Diego S22 95

Champ Lode Runnar.. $24 95

Graphic LiO. I. II, III $16.95

Karatoka $18.95

Print Shop $25.95

Pnni Shop Compan S22.96

Pnnt Shop Papor $12.95

Science K« „ $35.95

Lode Runner S24.95

Bank St. Filei S32.95

Sank SI. Mailer $32.95

Access.

Leader Board 524 95

Mact>5 S23.9S

Mach-128 $29.95

10th Frame S24.B5

Exec. Tournament S13.B5

Tournament #1 $13.95

Triple Pack $14.95

WW. O. Leader Brd ... S24.95

Acilvlslon:

Aliens S22.95

Champion. Baskemaa. S22.S5

Haekoi S17.95

Hacker 2 $22.85

LBDyrmlh ,. S19.95

Music Studio 522.95

Portal $24.95

Tass Times S19.95

Titanic „ SU.B5

Microprou:

F-15 SInko Eagle S22.9S

Gunshlp 524.95

Kennedy Approach S19.95

Silent Service S22.95

SoloFl^dl S19.95

Top Gunner S19.95

Mlcroleague:

Wieroloafl. Baseball.... S24.95

General Manager S 19.95

StalDiek $17,95

■flSTonmDisk $14.05

Microleag. Wreaillng SNow

Strategic Simulations

Gemslono Healer S1S.95

Geltysburg S35.95

Kamplgruppe S3S.95

PKantaaiB II $24.95

Priantasrs III S29.95

Ring ol ZoHin S24.95

Road Wbi 2000 S24.9S

Shard of Spring $24.05

Wizards Crown S24.95

War m the S. Pacific ... S35.95

Wargame Constr S21.95

BatllocrLJiser $35 95

GerastonB Wanior $14.95

Battle 1985 E24.95

Battalion Commander. $27.95

Satlle (or Normandy .... $27.95

Batlls ol Anletiem S34.95

Colonial Conquest $27.95

Computer Amoush S39.95

Flow ol Rra S27.95

KmoMs ot fte Desert .. $27.95

Mech Bnosda S39.95

Pro Goll Tour $27.95

Oueslron $27.95

SuDloglc:

Basoball Sladium $15 95

Flight Simulator II S31.95

Jel Simulalor S31.95

Nlgtit Mission Pinball... S2I.95

Scanery Disk S15.95

SuOlogic Baseball S31.95

Sub-logic Fomball S2S.95

Epya:

Create A Calendar S17.95

Deslro»er $24 95

Fostioad S24.95

Fooroall.... SI4.95

Karma Champ $1995

Movio Monster $14.95

Mulliplan S24.9S

Suo Battle 523.95

Wmler Games $23.95

Super Cycle 514.95

Graphics Scrapbook .... S14.9S

Sir. Sports Basketball . $24.95

Wld.'s Great BaseBall S19.95

Summer Games II S24.95

Votpol Utility Kit $15.95

Work) Gamoj $24.95

Firebird:

Colossus IV S21.95

Ek» S19.9S

Frankie Goes to Italy ... $19.95

Golden Pain $20.95

Guild ol Thieves $24.95

Pawn 524.95

Sontinal $24.95

Talking Tsachor $24.95

Tracker $24.95

StflrglKJc 524.95

Sontry $24.95

HI T«h Eipreidons:

Heart Ware $6.95

Holiday Paper $8.95

Card Ware S6.95

Party Ware $9 95

Unison World:

Art Gallery 1 or 2 S15.95

Print Mast* S22.95

Dtfatott:

AIL Fieal.: The Dungeon..$24.95

Black Magte $15.95

Saracen S'5.95

221 B Baker St S19.95

Acllon Soft:

Up Penseopo 519.95

TlineAorkb:

Partnor64 $34.95

Pannor 128 539.95

Swill Cat 12fl S39.95

Wordwiter 128 $39.95

Ai.i i--i-l

Lesdor Board $24.95

lOtl. Fiarne $24.95

Tournament #\ 514.95

Actlvllkin:

Borrowed Time 526.96

Champ. SaskolDat S27.95

Cliampionship Goll $20.95

GFLFootfiall SS7.95

HaOiot S17.95

Hntkw2 S20.95

Little People .$29.95

Minilshadow S2695

Music Studio $29.95

Ta3E Times $24.95

Strategic Simulations:

Computer Baseball S24.95

Kdmplgruppe $35.95

Sublogjc:

FIKjht Simulator II S3? 95

Jet Simulator SCALL

Epyn:

Apshai Tnlogy $22.95

Roguo 122.95

Wintoi Games $22.95

Firebird;

Guild of Thieves $27.95

Pawn S29.95

StatgWer $27.95

Unison World:

Print Mastor $24.9(1

ArtGaBory 1 or 2 .... .. $1695

MicroProM:

Silant Service $24.95

ISM

Acilvlilon;

PoBWe Beach S24.95

Portal $27.95

Champ. Baseball $24.95

Champ. BaskelbaU 524.95

Ballyhoo _ $25 95

ZorK Tntooy $39.85

GFLFoolboll $24.95

Leather Goddessn $24.95

Moonmlst $24.95

Music Sludjo S32.95

MJcroproie:

Ccnftct in Vietnam $24.95

CruBade In Europe S24.95

Decision in Oeser! $24.95

F-15 Stiiko Eagle S22.95

Silent Service S22.95

Mlcrolengua:

Mlcroleag Basoball $25.95

General Manager $19.95

SlntDisk $17.95

86Teom Disk S14.95

Epyi:

Apshai Trilogy $24.95

Create A Calendar S17.95

Destroyer $24 95

Karate Champ $19.95

MoviB Monster $14.95

Rogue $19.95

St. Spons Basketball... $24.95

Sub Battle Simulator ... $24.95

Winter Games $24.95

World Games $24.95

Strategic Simulations:

Road War 2000 $24.95

Kamplgruppe $35.95

Shard of Spring $24.95

Battle ol Antoliem S35.95

Computer Baseball $14.95

Gotr/sburu $35.95

Knionis in Desert S27.95

SuOlogtc:

Jet Simulate S3Z95

Scenery Japan $15.95

Scenery San Fran S15 95

Scenery *1-*6 ,... S69.95

Sublogc Basoball 532.35

Subkjgic Football $32.95

Brodorbund:

Ancient Art ol War $28.95

Print Shop $37.95

Print Shop Compan $31.95

Graphic Lib. I or II S21.95

Karatska S21.95

Toy Shop $29.95

Bank St. Writer • $54.95

Unlten World:

Art Gallary 2 SIB 95

rJowsMaslur $55,95

Print Master 536.95

Flrtblrd:
Starolider $27.95

Guild of Thieves S27.95

SORIES ------------------ SOFTWARE ----------
Surge $ 

es • Suppressors. CO/IIMODORI • COMMODORE . ""\'lAMlG4 A. 

~ .. 59.a!! 
.. $ 19.95 
.... 59 .95 _ ... , 
.. 529.15 
.... $9.~ 

avs s.."," 6-ou\IeI _M •• 52'.95 
OVS Surge 6-oo.dIel ...m 
EMliRFl ...... ...... ......... $32.95 
OVS Surgo kullel -M1h 
1tdca1Or ................ _ ..... 529.95 

c.nc '2:5' A8 __ ' __ H . " $.oIU .~ 

C«II "l6' AS ...... .......... SoIUS 
1\8232 AIIC ................ . S52.95 
c.nt ABC ...•.. _ ....... _ $SUi5 
RS232 ABCD . __ ... $59.~ 

CeN ABCD ._._ .... ....... $59.15 

Color Ribbons 
Available 

SKC T120 VHS 
Video Tape: 

Closeouts! 

Factory Fresh 
Special Pricing 

Call for Availability 

-.. 

. , 
15 SlIb Eagle .... .... 12U5 

Q.uo>IhIp _ ... ___ .. 12'.85 

~ Ajlp'OIdI ...... SI9_
1 

I
SiIenI SItrioI _ .......... $22.115 
Solo FIgIIt __ ._. S19.85 
r"' ..... ___ S19.115 - , 
~~ ..... S2'.95 

f"
~ .... _ .. $IUi5 '*'" .......... _ ... _ ..... $17.115 

'86 TCNIIl"I Oitk .. ..... .. .. .. S,..9S 
M/croIHg. w<ettklg ._ ... SNow 
8Ino'-ll~ SlmuIMlon. : 
~HeaI« ...... .. $IU5 
GetIyIburg ........ _ ... _. 1035.95 
~ " ___ " S3S.85 

I'hantuIit II .. _ ...... _. $2'.95 
F'hantlttIe III ................ 529.95 
RIng 01 ZeIfIn .. _._ ....... $2U5 
RcHod W". 2000 _ ... _. 12'.95 
Shard III SprIng ........... $2'-95 
WllIIfdI CrClWl' ............ $2'.95 
w". r. the S. PKk ... S3!i.85 
w~ Consu. _ ..... $21.95 
Ban~ .. _ ... _ ._. $35.95 
Gernston. W.mor .... _ SI'.95 
BaIlie 19115 ___ .. _ ~.95 

Ba!\.aIon ~r. $21.95 
Ban .. lot Nonnandy .•.. $27.95 
Bailie III AII\etlotm _ ..... $30&.95 
CoIonIIII Corq,oesl ..... .. $27.95 
ComlllMr Ambuoh ...... $3U5 
FlIId 01 Fire ......... _ ..... $27.95 
KNgrws 01 the 0..... .. $27.95 
MtdI BrIpIe . _ _ ._. $3U.85 

Pro Gall Tcu .............. $27.95 
Ouestrcn _ .. _ .. _. $27.95 

Sublotlle: 
IIuebaII St&divm ........ $ 15.95 
Figl"rl Slmulalot II _.N .. $31 .95 
.lei $ImuI.oJof ............... $31 .95 
NIg/'It MIuIor'I PWIIII ... 121.95 
Scenery DIsIc _ ............. $15.95 
SI.tJIogIc BaseOaI __ .. 1031 .95 
SI.tJIogIc FOOIDfIII . __ 526.95 

(pya: 
Oeale A c.Ietw;Sar N_. S17.95 

DeWoyw _.M •••••• _._._ •. $2'.95 
Fastao.d .... " ........... .. .... $24,95 
FOOIbd .. .••...•.•.•.•. _ .• _. $14.95 
Karel4l Chemp _._ ..... $19.95 
McWIe MonilO1 .. ........... 114.95 
Mulliplarl ......... ". __ ... .• 52'.95 
"" _ ____ H_ 123.115 

wn. GameiI __ .M .... $23.95 
Super Cydo ._ .. H_._ ....• $14.95 

GtIrP'oics Saapbook M • • 514.95 
SUo Sports ~. $24.95 
W\O.', GrNl8aseball . SIII.95 
SImmer Garnol II ....... $2U5 
Vorpal Wily KJI .......... . S 15.95 
Wor1d a- ..... _ ... _ $2'.95 

Fnbltd: 
CoIoNus IV ., ... ____ .•. $2U5 
0._ ._ . ____ 119.95 

FflInkIe Goes 10 1liiy _. $\0.95 
Golden Path ._._ •••••• _. $24,95 
G!AId fA ThiIYft; _ _ • $2'.95 
P ....... ... _____ _ . __ W .95 

SentlNl ...................... . S24 .95 
TaJ<lng Teacher ... .. ... _ $24.95 
TI'IICkef ... __ .... _ ..... _ $24.95 
SUrgIicIt< _. _ _ ._._ .•.•••• 124.115 

s.r.1Iy .• _.H •.•. _ .. ""._ •.•. $24.95 

.. Ted! EzpoMaIoftI.: 
HNrIW .. ____ . .. " 
HoIday P _ _ ..... _ ...... $0.95 
Card w •• . _ ___ . $8.95 

........ , 
AIL ~aI.: The Dungieon.,w. 

MagIc ___ .. $I$.lIS , 

.. 

-

su.'-II~ Slmut.tlon. : 
Rofd Wat 2000 ......... .. $2' .95 
KampIgn.Ippt _ ....... .... $35.95 
SI'IanI 01 SprIng ._ ...... $2'-95 
Ban .. 01 AnlIOem ...... .. 1035.95 
~II flll,afball ...... $1'.95 
0e!tyItu; _ .. ___ • S35-95 

Krqu In 0eMrt ......... $27.95 

Sublo9k:: 

~----= 5een11yJapwl _ ..... _ $15.95 
ScII>ery San Fr .......... $1 5.95 
ScIneIy 4'1·4'8 ........... 1069.95 

S4tIIogIc 6eMbeI ........ 532.95 
SI.tIIOgIe F~ ......... $32,95 

Brodefbund: 
ArdInt All 01 W". ....... 528.95 
.... """ . __ ... H._ 1037.95 
PrtnI Shop eomp.n . .... $31.95 
Graphic UtI.' or II ... _ $21.95 
KIr.-.:a ... _ _ __ 121 .95 

TO)' Shop ..... _ ... _ ... .... $2U5 
IIInk Sl WrIte< • . ...... s.5oI.95 

UftIIOll Worid: 
An GaDe<y a ................ $IUS 
News MalllI .. ............. $55.95 
PMl Mastll _._ ... _ .... 536.95 

, .... " 
~gIidoIt ..................... $27.95 
Guild 01 ThIIwu .. _ .. $27.95 



Lyco Computer is one of the oldest and

most established computer suppliers in

America. Because we are dedicated to

satisfying every customer, we have earned

our reputation as the best in the business.

And, our six years of experience in mail

order computer sales is your assurance of

knowledgeable service and quality

merchandise.

The Reliable, Affordable Choice

limited offer

'with interface or

cable purchase

(2-year warranty)

10801

i
murBnici* ifl«

NP-10 'SPECIAL
NX-10C $199

NL-10 $209

NX-15 S329

NB-15 $889

SD-10 $249

NO-15 $425

SR-10 $469

NR-15 $499

NB24-15 $659

NB24-10 $459

ND-10 S329

NB-15 $899

SEIKOSHA
SP-12CQAI S195

SP-1000AP Me S179

SP-1200AS S195

SP 160VC $145

SL-BOAi S375

MP 1300Ai S369

MP5300Ai $549

BP5420Ai $1075

1300 Color Kil $119

BP5420Ribbon $12.50

SP1000Ribbon S8.50

DIABLO
D25 S499

635 $779

D-G0IF $1299

(special shipping — call lor

details)

Panasonic Monitors

* Special Purchase

10911 $269

10921 - S335

IS92. $399

1595 $499

3131 $249

31B1 £37B

1000 AP lie S239

SILVER REED

EXP42OP $209

EXP600P SS39

EXP8D0P S649

OkimaieM S129

120 NLQ S209

292 winlerlace S539

293 w.nlorlacs £679

182 $245

192* $355

193 1 S539

Lcccno
II rontt I ■ I B 1

100 cps draft

25 NLQ

EZ Front Panel

Selection

Aulo Single

Sheet Feed

Adjustable

Tractor Feed

(Limited Quantity} A

C-64/128 Compatible

)SHA (2"vear warranty)

SP-1000VC
100 cps Draft

Mode

20 cps NLQ

Direct

Connect
C-64/128

#CITIZEN
120 D S175

lere35 S469

MSP-10 S285

MSP-15 S385

MSP-20 S325

MSP-25 S4B5

Tntxjle224 S649

Toshiba
321 P/S S47B

P34IE ,.$699

P3S1 Model I! S1099

epsoist

(retail £299 — saveS145l|

lx ae

LX 800

EX BOO

EX 1000

LQ900

LO 1000

FX B6E

FX 286E

LQ2SO0 S949

SCALL

. SIM

. £389

. S519

. £459

£S49

S329

£459

Thompson:

4120 RGB.COM , 1249

4160 36382 S279

MJ-503 $499

Zonllh:

ZVM 1220 £89

ZVM 1E30 S89

Panasonic:

TR-122MYP 12" Am TTL..$139

TR-122M9P12"GrTTL. £139

Commodore:

19Q2Colof S28S

1802 C... 1189

NEC:

Multisync SCALL

Modems
Avalex 1200he
Modem

" with cable

purchase

Llmilod Offor

AVJ10H:

1200

1200i

2400

Atari:

XM-301

SX212

Haysi:

Smnrimodem 300

Smanmodern 1200 ...

Smartmodem 1200B

Smarimodem 2400 ...

Micromodem Mo

Smart 300 Apple lie .

Commodore:

1670

$99

$289

$42.95

S89 9S

US RoOotlci:

Pasawgrd 1200

Microlink 1200

Mcieimk 2400

Courier HST 3600 .

... £125

.. $369

... $339

... S559

.. £125

... $149

£99

$189

... $139

... £219

... $879

$17.95

Xetec Printer

Enhancer

• 64K memory

• multi-tasking

• 7 direct available

Ion is

• combines two

dot addressable

printers

List price: $249

We slock triN'i i.k 11 l-: ; for Alar I. Commodore. Apple and uua

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

.IC •• ftIC. ·'''' 
NP-IO ........ ........ .. *SPECIAL 
NX-l0C .... .................. SI 99 
NL-I O ......................... S209 
NX· 15 .... .......... S329 
NB·1 5 ......... see9 
SD-IO ......... $249 
NO-1 5 ............. $425 
SR·tO .. ......... $469 
NR'15 ...... .................. $499 
N824- 15 .................... $659 
NB24· 10 ..... ....... ........ $459 
NO· t O ................ ........ $329 
NB-15 ........................ 5899 

SEIKOSHA 
SP· I200Ai ................. 5195 
SP'looOAP IIc ..... ...... $179 
SP'I200AS ................ SI95 
SP 180VC ... S145 
SL·80Ai ....... ............... 5375 
M P 1300AI ................. 5369 
MP 5300AI ........... ...... $549 
BP 5420AI ............... $1075 
1300 Color Kit ........... $119 
BP5420Ribbon ....... 512.50 
SPlOOORibbon ......... sa.50 

DIABLO 
0 25 ............................ 5499 
635 ............................ sn9 
D·tO IF .................... SI299 
(special Shipping - call lor 
detaits) 

~~@Ir.rt NP 10 
... , •• • i i . , i c 

• 100 cps draft 
. 25 NLQ 
• EZ Front Panal 

Selection 
• Auto SIngle 

Sheat Food 

• Adjustable 
Tractor Feed 

C-64/128 Compatible 

SEIKOSHA (2-year warranty) 

SP-1000VC 
• 100 cps Draft 

Mode 
• 20 cps .. _._, . 
• Direct 

Connect 
C·641128 

limited offer 
·with interface or 
cable purchase 
(2-year warranty) 

Panasonic 
10911.. '''''''". S26II 
ID92i .... "._ .... *., ..... ~ ...... $33~ 
1592 " ... S3S9 
1595 .............. "" " .. " ... ,,,. s-too 
3131 ." ............................. $2.11 
3151 ._~ ... ~ .. ~._ .............. 1310 
1080 AP Ik .................. S239 

SILVER REED 
EXP 420P ......... _._.~._ .. S208 
EXP 60CIP • __ *.~._.* .. $S.39 

EXP 800P .* .................... $6-1;9 

0Unlle 20 __ . __ .~_ .. SI211 

120 NLO _.* __ . __ .~.* .. $209 
292 ... ha1_ ... _~_ ...... $S39 
m w'i'llerl _ _ ._._.** 5619 
182 ._.*._ ... ____ ._._. S2~5 
192· .................... ~ ........ 1355 
193' ........... * ............... $S39 

LEGEnD 
BOB ............................ _. SIS1! 
1080 ............................... $199 
1380 .................... 5229 
1385 .. ............... ,* .. ,,* .... sm 

~CITIZEN 
120 0 ........... "" .. """". 5115 
PtO<l'lle<e 35 ...... $o06i 
MSP'10 _ .. __ .... _ .... * .... S285 
MSP·15... " .. _ .......... $385 
Msp·2O .. ".. ... $325 
Msp·2S _. ___ ._._._ •. _ s.<a5 

Tnbule 224 .... _ .. * ....... * .. $GAS 

Toshiba 
321 P,S .. _ .... __ ..... * .. *_. 5.<1 19 

P341E .. **, ...... *_ ......... S6t9 
P351 _ n ___ 51099 

LX 116 ____ ._. __ ._ $CALL 

LX 800 _ ....... _ .... *._ ........ 5 189 
EX 800 _~ ___ .. **_ ... 1389 

EX 1000 ..... *,, __ .*_*. $519 
LO 800 ........................... s-tSl! 
LO 1000 ....... _ ............. _. $&19 
FX 96E _~_. __ .... _ ... _. $329 

FX 286E .... ... ~SI! 

LO 2500 ........................ S9'ij 

W. alock Inlerlaclng to, Alart. Commodo ... Apple end 10M. 

Panasonic 
1080i 

Monitors 
Thompson: 
. 120 RGEl'COM .... $249 
4160'36382 ........ 5219 

rellnlke : 
MHO) "'" ... s-tOO 

ZVM 1220 .H ... " .......... _"" 5a9 
ZVM 1230 ............. .... ..... sa9 

Pen .. onlc: 
TA·I22 MYP 12' Am TTI...5 139 
TA·I22 M9P 12' G,TTL . S I39 

Commodo .. : 
190:/ Coktr * .. _____ $2&S 

1802 C ..................... " ... 51119 

NEC: 
MIhIync .* ,_ >CAll 

Modems 
Avalel( 1200hc 

Modem " G!q;a..I 
• with cable 

purchase 
litMed OI!er 

Avete., 
1200 ................................ $89 
l 200i _._ .... , .. ~ ............... * 5S9 
2..00 .. * .. * .... _* ...... __ .... S289 

At.,l : 
XM·301 ..................... s-t2.9S 
SX 212 ...... _ .... ~ ........ ssg .9S 

Hey .. : 
Sm.onrnodom 300 .......... S125 
~1200 ......... S369 
Smenmoaern 1200EI ...... S339 
Smar1modem 2400 ......... $559 
Mlaomoclom 11ft .. __ .... _. $125 

SmatlXIO ~ Ik * ..... 5149 

Commodolt: 
1670 ' ..... *'_.,.H ......... * ..... S99 

us Robollea: 
Put_ 1200 .. _ .......... S189 
Mtc:roIitt1\ 1200 _*_* .. 5139 
MIcfo/tnII2400 .. ___ . $2 19 

Courit< HST 9IlOO * ........ sen 
Compu_ .**_ ........ $17." 

Xetec Ptlnter ... \..,:.~ 
Enhancer \ ..... ~ 

• 64K memory 
• multi.tasking 
• 7 direct availabto 

lonts 
• combinos two 

dot addressable 
printers 
U.l pr\oe: $2.S 
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Sprite Flip

Rhett Anderson

and David Hensley, )r.

This handy utility offers a tech

nique to let you flip sprites—in

cluding those in hi-res or

multicolor—at machine language

speed, while conserving memory

often eaten up by sprite defini

tions. It can be used with sprites

designed by "Sprite Magic" or

other sprite editors. For the Com
modore 64,

Sprites are a unique and very im

portant graphics feature of the 64.

They ailow programmers to

achieve animation with relatively

little work. There are many good

sprite editors available, including

"Sprite Magic," found elsewhere in

this issue.

Sprite Magic allows you to flip

sprites both vertically and horizon

tally. Thus, it's possible to generate

four different sprite definitions

from one pattern. This feature of

Sprite Magic was used often while

designing the sprites in "Basketball

Sam & Ed," which appeared in last

month's issue. If you watch the bas

ketballs closely while they are spin

ning in the air, you'll notice that

there are four different views. Only

one of them was drawn, and the

Sprite Magic commands were used

to generate the rest.

The problem with using many

sprite definitions is the amount of
memory that they consume. Each

definition consists of 64 bytes (only

the first 63 bytes actually contain

sprite data, but the definitions are

stored in 64-byte blocks because it's

more convenient for the computer

to deal with data in groups of 64

bytes). This means that four defini

tions would take up 256 bytes—

more than can be held in a single

disk block. It's even worse when

you store the pattern in BASIC

DATA statements; in that case, four

definitions might take up more
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than four disk blocks.

"Sprite Flip" allows your pro

gram to flip sprite definitions at ma

chine language speed. Thus, it gives

you a nice choice: You can have a

smaller program or more sprite def

initions. Sprite Flip flips both hi-res

and multicolor sprites. (Sprite Mag

ic changes the colors of multicolor

sprites during horizontal flips.)

Typing It In

Program 1, Sprite Flip, is a BASIC

program which POKEs a machine

language program into memory.

Type it in and save a copy to tape or

disk. To insure accurate entry, use

the "Automatic Proofreader" pro

gram found elsewhere in this issue.

Program ! must be loaded and run

before you use it in your own pro

grams. Alternatively, you can

merge it with your own programs.

We've included a demo, Pro

gram 2, to show how easy it is to

use Sprite Flip in your programs.

Type it in and save a copy. Before

you run it, Sprite Flip must be in

stalled by running Program 1,

The demonstration program

displays two expanded sprites on

the screen—one in hi res, and the

other in multicolor. Press H to flip

both sprites horizontally. Press V to

flip them vertically.

In Your Programs

To flip a sprite under program con

trol, follow this procedure:

■ Make sure that Sprite Flip has

been installed.

• POKE the sprite block number

into location 781. This number can

range from 0 to 255. in the demo

program, block numbers 13 and 14

were used. (The sprite block is the

memory location where the sprite

definition begins, divided by 64.)

Note that Sprite Flip only works on

sprites in video bank 0—the VIC

chip's default setting.

■ Fora horizontal flip, SYS49152. For

multicolor sprites, use SYS 49155.

• For a vertical flip—in either hi res

or multicolor—use SYS 49158.

Sprite Flip can be used in two

ways. First, you can put the same

sprite definition into four different

sprite definition blocks and use

Sprite Flip to flip the second and

fourth ones horizontally and flip

the third and fourth ones vertically.

This allows you to create animation

by changing sprite pointers—the

fastest and most versatile way to

use Sprite Flip. This technique was

used in Basketball Sam & Ed.

If you don't have many sprite

definition blocks available, you can

use Sprite Flip in realtime, flipping

the definitions whenever you need

to. The Sprite Flip Demo uses this

method—there is only one sprite

definition for each sprite. The sprite

definitions are flipped upon demand.

The ML program resides in

memory from 49152 to 49329. In

addition, it uses about 70 bytes of

memory directly after the program

as a work area.

See program listings on page 92. O

All programs

listed in this

magazine are

available on the

GAZETTE Disk.

See details

elsewhere in

this issue.

Rhen Anderson 
and David Hensley, Jr. 

This Ita1fdy utility offers a tech
,rique to let you flip sprites-hl
cluditJg those itl hi-res or 
multicolor-at machille language 
speed, while cOtlservitJg memory 
of tell eaten up by sprite de/illi 
tiolts. It cat' be Ilsed with sprites 
designed by "Sprite Magic" or 
other sprite editors. For the Com
modore 64. 

Sprites are a unique and very im
portant graphics feature of the 64. 
They a ll ow programmers to 
achieve animation with relatively 
little work. There are many good 
sprite editors available, including 
"Sprite Magic," found elsewhere in 
this issue. 

Sprite Magic allows you to flip 
sprites both vertically and horizon
tally. Thus, it 's possible to generate 
four different s prite definitions 
from one pattern. Th is feature of 
Sprite Magic was used often while 
designing the sprites in " Basketball 
Sam & Ed," which appeared in last 
month's issue. If you watch the bas
ketba lls closely while they are spin
ning in the air, you' ll notice that 
there are four different views. Only 
one of them was drawn, and the 
Sprite Magic commands were used 
to generate the rest. 

The problem with using many 
sprite definitions is the amount of 
memory that they consume. Each 
definition consists of 64 bytes (only 
the first 63 bytes actually contain 
sprite data, but the definitions are 
stored in 64-byte blocks because it's 
more convenient for the computer 
to deal with data in groups of 64 
bytes). This means that four defini
tions would take up 256 bytes
more than can be held in a single 
disk block. It 's even worse when 
you store the pattern in BASIC 
DATA statements; in that case, four 
definitions might take up more 
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than four disk blocks. 
"Sprite Flip" allows your pro

gram to flip sprite definitions at ma
chine language speed. Thus, it gives 
you a nice choice: You can have a 
smaller program or more sprite def
initions. Sprite Flip flips both hi-res 
and multicolor sprites. (Sprite Mag
ic changes the colors of multicolor 
sprites during horizontal flips.) 

Typing It In 
Program 1, Sprite Flip, is a BASIC 
program which POKEs a machine 
language program into memo ry. 
Type it in and save a copy to tape or 
disk. To insure accurate entry, use 
the " Automatic Proofreader" pro
gram found elsewhere in this issue. 
Program 1 must be loaded and run 
before you use it in your own pro
grams. Alte rnative ly, you can 
merge it with your own programs. 

We've included a demo, Pro
gram 2, to show how easy it is to 
use Sprite Flip in your programs. 
Type it in and save a copy. Before 
you run it, Sprite Flip must be in
stalled by running Program 1. 

The demonstration program 

multicolor sprites, use SYS 49155. 
• For a vertical flip-in either hi res 
or multicolor- use SYS 49 158. 

Sprite Flip can be used in two 
ways. First, you can put the same 
sprite definition into four different 
sprite definition b locks and use 
Sprite Flip to flip the second and 
fourth ones horizontally and flip 
the third and fourth ones vertica lly. 
This allows you to create animation 
by changing sprite pointers-the 
fastest and most versatile way to 
use Sprite Flip. This technique was 
used in Basketball Sam & Ed. 

If you don't have many sprite 
definition blocks available, you can 
use Sprite Flip in realtime, flipping 
the definitions whenever you need 
to. The Sprite Flip Demo uses this 
method-there is only one sprite 
definition for each sprite. The sprite 
definitions are flipped upon demand. 

The ML program res ides in 
memory from 49152 to 49329. In 
addition, it uses about 70 bytes of 
memory directly after the program 
as a work area. 
See program listings 011 page 92. • 

d isplays two expanded sprites on ' ______________ _ 
the screen-one in hi res, and the t-

other in multicolor. Press H to flip 
both sprites horizontally. Press V to 
flip them vertically. 

In Your Programs 
To flip a sprite under program con
trol, follow this procedure: 

• Make sure that Sprite Flip has 
been installed . 
• POKE the sprite block number 
into location 781. This number can 
range from 0 to 255. In the demo 
program, block numbers 13 and 14 
were used. (The sprite block is the 
memory location where the sprite 
definition begins, divided by 64.) 
Note that Sprite Flip on ly works on 
sprites in video bank O-the VIC 
chip's default setting. 
• Fora horizontal flip, SYS 49152. For 

All programs 
listed in this 

magazine are 
available on the 
GAZETTE Disk. 

See details 
elsewhere in 

this issue. 



Sprite Stamp
Bennie ]. Montoya

It's never been easier to draw detailed hi-res pictures. This pro

gram lets you "stamp" your own sprite definitions—including

those designed with "Sprite Magic"—onto the hi-res screen. For

the Commodore 64 with a disk drive and one joystick.

"Sprite Stamp" is a computer draw

ing program with a new twist—you

draw with detailed sprite "brushes."

It's a clever way to create complex

and detailed hi-res screens.

Typing It In
Sprite Stamp (Program 1) is writlen

in machine language, so it must be

entered with the "MLX" machine

language entry program found else

where in this issue. When you run

MLX, you'll be asked for the start

ing and ending addresses for the

data you'll be entering. For Sprite

Stamp, respond with these values:

Starling address: CODO

Ending address: CA5F

After you have entered all ihe

data from Program 1, be sure to save

a copy of the program before exiting

MLX. Don't try to run Sprite Stamp

yet. You first need some sprite

shapes to use as stamp patterns.

Program 2, "Starter," is a

BASIC program that allows you to

load and save the high-resolution

screen images you create with

Sprite Stamp. You can use Sprite

Stamp without Program 2, but

without Program 2 you won't be

able to save or modify your designs.

Before you begin working with

Sprite Stamp, you must create at

least one set of sprites for stamp

patterns. You can create them by

hand if you like, but the easiest way

to design the patterns is with a

sprite editor like "Sprite Magic." If

you use Sprite Magic, create DATA

statements from your sprites begin

ning at line number 50. When

you've finished making the sprite

data, exit Sprite Magic and type

LIST. You should see the DATA

statements generated by Sprite

Magic. If there are no DATA state

ments, return to Sprite Magic by

typing SYS 49152 and try again.

Once you're sure that the DATA

statements are in memory, add the

lines shown as Program 3. Then

save the resulting program to disk.

If you create your sprites by

hand, you'll have to create the

DATA statements yourself. Use

Program 3 as a skeleton. Begin

numbering your DATA lines at 50.

Designing sprite shapes re

quires one special consideration.

Sprite Stamp includes a Rotate

command that allows you to turn

the pattern in 90-degree incre

ments. Since sprites are 24 pixels

wide but only 21 pixels high, you

should leave the rightmost three

columns of pixels in the pattern

blank. (That is, limit your sprites to

21 X 21 pixels.) If you use the full

width of the sprite, the rightmost

columns of the pattern will be lost

when you use the Rotate command.

You can make several different

sets of sprites and save each set to

disk with a different name. For in

stance, you might have a set with

electronic symbols, and then use

those symbols to design circuits.

Another set could be made up of

clowns and tent sections to make

circus scenes.

Getting Started
Follow this procedure to use Sprite

Stamp:

• Load your sprite data program

(Program 3 with DATA statements

added).

• Type RUN to put the sprite pattern

information into memory; then

type NEW.

• Load Sprite Stamp {Program 1)

with a statement of the form

LOAD "SPRITE STAMP",8,1

• Type NEW.

• To start Sprite Stamp directly, use

a statement of the form

SYS 49152,n

where n is the number of different

sprite patterns in your sprite data

program.

• To use the Starter program, which

allows the loading and saving of

Sprite Stamp screens, load Program

2 with a statement of the form

LOAD "STARTER",8

• Replace the variable S in line 100

with the number of sprite patterns

in your sprite data program.

• Type RUN. You'll be asked if you

want to load a previously created

picture file. If you answer Y, you'll

be asked for the name of the file, if
you answer N, you'll proceed di

rectly to the drawing program.
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Sprite Stamp 
Bennie J. Montoya 

It's Hever beell easier to draw detailed hi-res pictures. This pro
gram lets you "stamp" your OWll sprite de/illitiollS-illcllldillg 
those designed with "Sprite Magic"-ollfo the 'Ii·res scree/I. For 
tlt e Commodore 64 with a disk drive and aIle joystick. 

"Sprite Stamp" is a computer draw
ing program with a new twist-you 
draw with detailed sprite "brushes," 
It's a' clever way to create complex 
and detailed hi-res screens. 

Typing It In 
Sprite Stamp (Program I) is written 
in machine language, so it must be 
entered with the "MLX" machine 
language entry program found else
where in this issue. When you run 
MLX, you'll be asked for the slarl
ing and ending addresses for the 
data you' ll be entering. For Sprite 
Stamp, respond with these values: 
Starling ,1ddress: COOO 
Ending address: CASF 

After you have entered all the 
data from Program 1, be sure to save 
a copy of the program before exiting 
MLX. Don't try to run Sprite Stamp 
yet. You fir st need some spri te 
shapes to use as stamp patterns. 

Program 2, "Sta.rter," is a 
BASIC program that allows you to 
load and save the high-resolution 
screen images you create with 
Sprite Stamp. You can use Sprite 
Stamp wit h out Program 2, but 
witho'"'t Program 2 you won't be 
able to save or modify your designs. 

Before you begin working with 
Sprite Stamp, you must create at 
least one set of sprites for stamp 
patterns. YOll can create them by 
hand if you like, bu t the easiest way 

to design the patterns is with a 
sprite editor like "Sprite Magic." If 
you lise Sprite Magic, create DATA 
statements from your sprites begin
ning at line number 50. When 
you've fi nished making the sprite 
data, exit Sprite Magic and type 
LIST. You should see the DATA 
statemen ts generated by Sp rit e 
Magic. If there aTe no DATA state
ments, return to Sprite Magic by 
typing SYS 49152 and try again. 
Once you're sure that the DATA 
statements are in memory, add the 
lines shown as Program 3. Then 
save the resulting program to disk. 

If you create your sprites by 
hand, you'll have to create the 
DATA statements you rself. Use 
Program 3 as a. skeleton. Begin 
numbering your DATA lines at 50. 

Designing sprite s hapes re
quires one speci al consideration. 
Spr ite S tamp includes a Rotate 
command that allows you 10 turn 
the pattern in 90-degree incre
ments. Since sprites are 24 pixels 
wide but only 21 pixels high, you 
should leave the rightmost three 
columns of pixels in the pattern 
blank. (That is, limit your sprites to 
2 1 X 21 pixels.) If you use the full 
width o f the sprite, the rightmost 
columns of the pattern will be lost 
when you use the Rotate command. 

You can make several different 
sets of sprites and save each set to 
disk with a different name. For in -

stance, you might have a set with 
electronic symbols, and then use 
those symbols to design circuits. 
Another set could be made up of 
downs and tent sections to make 
circus scenes. 

GeHing Started 
Follow this proced ure to use Sprite 
Stamp: 

• Load your sprite data program 
(Program 3 with DATA statements 
added). 
• Type RUN to put the sprite pattern 
informati o n into memory; then 
type NEW. 

• Load Spri te Stamp (Program 1) 
with a statement of the form 
LOAD "SPRITE STAMP",8,1 

• Type NEW. 
• To start Sprite Stamp directly, use 
a statement of the form 
SYS 49152,11 

where" is the number of different 
spri te patterns in your sprite data 
program. 
• To use the Sta rter program, which 
allows the loading and saving of 
Sprite Stamp screens, load Program 
2 with a statement of the form 

LOAD "STARTER",8 

• Replace th e variable S in line 100 
with the number of sprile patterns 
in your sprite data program. 

• Ty pe RUN. You'll be asked if you 
want to load a previously created 
picture file. If you answer Y, you'll 
be asked for the name of the file . If 
you answer N, you' ll proceed di
rectly to the drawing program. 

COMPUTEI"!! 08281111 Augu! ! 1987 53 



DELUXE RS232

INTERFACE
for modems, etc.

The Deluxe R5Z32 Interlace

allows you to use an miemar

RS232 modem of other acces

sories wi(h your Commodore

64. 128. 64C. Plu^4. and

SX64 It has been upaaied 10

give your t2M baud modem

complete 1670 compatibility

Internal lumper blocks allow easy selling ol individual

control lines This ensures comptele compatibility
with all software and modems Omnitroniit has been

designing Commodore RS232 connections Ik three

years and we guarantee you

the besi m technical supporl

Easy lo unites land ins I met ion

manual Programmmo, ei-

amples 30 day money back

guarantee Call

for more

inlormalion

SERIAL PRINTER

INTERFACE

for serial printers

ffl ml effect you \wa lo honk ycLii w\.i\ dhiIw l» yfll

Commodore oompuict 71* Setial ftinier InrcilacBCOnnccii iu (htf

ComnvgclQi-e itdsl bun and UiftiUo [he flS2 32 connection on your

punier This en'lutk optnimm cttmpaiibiIily wi1 h alI youH mJ*iwa*e

Ho oiher cables are needed The Serial Punier Inipfa* iuppaii

graphics ornrost popular do) ma tux primers DJPswjich sellings

on ihe mtsface si low youiosewci imm 75 m i92WtuwJ Also

Eflttt MiicJ pcVily ind DIft en XON/XOrF handihiKmg fti*rj

either (rum iho cas&eiie pun v an enieirjl supply (noi includedf

Recftmnmdcd by Brclhci Iniana-

nonal. Pamwifc anrJdhsi

Use your

Commodore

Printer
with your

PC compatible
Up?MM 10 m IBM K" bul st.lUanl III im yoj

pfime'no* mihn»rwr IBUiCflH INTERFUCE youu

yay Conmlofe con^dl'EJe p'^lef tor rjnntmg on you

Cowiki io any nanana PC turaiw pat

a1: Tat jponanons Sour

wfticri suppat 7.iDniCi Ca&ie d:li jrc

BequiiK DOS 2 0 c up IBM PC n

.1 TMoUOM O>(

Muclow

YOUR LOCAL DEALER OR

CALL (206) 624-4985
30 day money back guarantee il nol atisliefl (less

shipping) Visa & Mastercard welcome'

Omnitronix, Inc.
7E0 Harrison St. Depi G ■ Seattle. WA 9B109

I
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detailed Commodore 64 hi-res screen was created by the

18 sprites shown above using "Sprite Stamp."

Sprite Art

It's easy to create pictures with

Sprite Stamp. Use the joystick

(plugged into port 2) to control the

rectangular cursor. The following

keyboard commands are used with

the program:

C Clear screen

B Change background and drawing

colors

X Exit

S Set stamp mode

E Set erase mode

R Rotate

space Change sprite patterns

Unless you loaded a previous

ly created screen, you'll probably

want to begin by pressing C to clear

the drawing screen. The current

stamp pattern is shown in a win

dow on the right side of the screen.

Press the space bar to cycle through

the available shapes. (The program

cycles through the number of pat

terns you specify in the SYS state

ment that starts Sprite Stamp, so be

sure to use the correct number.)

When you press S (for Stamp),

the current shape is put down in the

drawing color at the position indi

cated by the drawing cursor. When

you press E (Erase), the pattern is

put down in the background color.

Press R (for Rotate) to rotate the

pattern by 90 degrees.

To exit from Sprite Stamp,

press X (and then RETURN). If you

entered Sprite Stamp using the

Starter program, you'll be given the

opportunity to save the screen you

just created (you'll be asked to give

the picture a filename). If you don't

wish to save your picture, press RE

TURN alone to exit the program.

Otherwise, type a name for the file

in which your screen image will be

saved.

The hi-res screen used by

Sprite Stamp is located in memory

at locations 8192-16191.

See program listings on page 76. a
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Tltis detailed Commodore 64 hi-res screell was crtllltd by the 
18 sprites siluwlI above using "Sprite SlIlmp." 

Sprite Art 
It 's easy to create pictures with 
Spr ite Stamp. Use the joystick 
(plugged into port 2) to control the 
rectangular cursor. The (ollowing 
keyboard commands are used with 
the program: 
C Cleu scretn 
8 Change background and dr.1wlng 

colors 
X Exi t 
5 Set . Iamp mode 
E Set true mode 
R Rotiltr 
.polee Chinge sprite piliituns 

Unless you loaded a previous
ly created screen, you'll probably 
want to begin by pressing C to dear 
the drawing screen. The current 
stamp pattern is shown in a win
dow on the right side of the screen. 
Press the space bar to cycle through 
the available shapes. (The program 
cycles through the number of pat
terns you specify in the SYS state
ment that starts Sprite Siamp, so be 

sure to use the correct number.) 
When you press S (for Stamp), 

the current shape is put down in the 
drawing color at the position indi
cated by the drawing cursor. When 
you press E (Erase), the pattern is 
put down in the background color. 
Press R (for Rotate) to rotate the 
pattern by 90 degrees. 

To exit from Sprite Stamp, 
press X (and then RETURN). If you 
entered Sprite Stamp using the 
Starter program, you'll be given the 
opportunity to save the screen you 
just created (you'll be asked to give 
the picture a filename). If you don't 
wish to save your picture, press RE
TURN alone to exit the program. 
Otherwise, type a name for the file 
in which your screen image will be 
saved. 

The hi-res sc reen used by 
Sprite Stamp is located in memory 
at locations 8192-16191. 
See program listings 0 11 page 76. • 



Multisprite
John Augustine

Easily combine up to eight sprites to make larger, more realis

tic images on your 64 with this machine language enhance

ment to "Sprite Magic." A disk drive is required.

Although the "Sprite Magic" sprite

editor makes sprite design easy, it is

lacking one potentially useful fea

ture: the ability to combine two or

more sprites to make a larger sprite.

Many recent commercial games

have used this technique with great

success. For example, some games

use one sprite for a head and torso,

and another for legs and feet. Drag

ons and snakes can be made by put

ting two or more sprites together

horizontally, and hi-res sprites of

more than one color can be made

by overlaying two or more sprites.

"Multisprite" wedges into

Sprite Magic, providing all the ad

ditional tools that you'll need to de

sign images made of multiple sprites.

Typing It In
Multisprite consists of two pro

grams. Program 1, the main pro

gram, is written in machine

language. Type it in with the

"MLX" machine language entry

program located elsewhere in this

issue. When you run MLX, you'll be

asked for the starting and ending

addresses of the data you'll be en

tering. For Multisprite, respond

with these values:

Starting address; B0O0

Ending address: 846F

When you've finished typing

in the program, be sure to save a

copy to disk before leaving MLX.

When saving the program, use the

name MULTISPRITE.

A boot program is also includ

ed. Type in Program 2 and save it to
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All eight sprites are being used to create

a giant man.

IIIKilliiiiiiiiniiiui

■iiiiiliiiiiiiiiiiiaiiii
■■■■■■■■I>■■!■•■■■■■■■■I
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The sprites have been moved closer to

gether, joining all eight into one

multisprite.

disk. This program loads both Multi-

sprite and Sprite Magic. For every

thing to work together, the boot

program, Multisprite, and Sprite

Magic must ail be on the same disk.

Program 2 expects the Multisprite

program file to be named MULTI-

SPRITE and the Sprite Magic pro

gram file to be named SPRITE

MAGIC. If this is not the case,

either rename the programs or

change the names in lines 20 and 40

of Program 2.

Getting Started
Multisprite is an extension of Sprite

Magic, so if you're familiar with the

operation of Sprite Magic, you'l! feel

right at home with Multisprite. If

you're unfamiliar with Sprite Magic,

it's best to leam how to use all of the

features of that program before try

ing to use Multisprite. All of Sprite

Magic's features work as intended

when you're using Multisprite.

Let's draws a sample multi-

sprite. First, load and run the boot

program. Sprite Magic and Multi-

sprite will be loaded and you'll see

the familiar Sprite Magic screen. Go

to sprite definition 150 (travel

through the definitions by using the

+ and — keys.) You'll eventually

want to position your sprites on the

Sprite Magic screen, and you can

make this task much easier by turn

ing on all the pixels in the sprites.

This is best done by pressing SH1FT-

CLR/HOME and then CTRL-R. As

many as eight sprites may be com

bined into one multisprite. You'll

use two sprites in this example, so

go to sprite 151 and repeat these

keystrokes.

The program must keep track

of which sprite is the "start" sprite.

To select sprite 150 as the start

sprite, move lo that pattern and

press the British pound key (£).

Your next task is to position

your sprites on the 5prite Magic

screen. Sprite Magic normally

shows only one sprite on the

screen, so it's natural that it always

puts it in the same place. But Multi-

sprite can move its sprites so that

you can make horizontal multi-

sprites, vertical multisprites, or

overlayed sprites.

When you pressed the £ key,
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Multisprite 
John Augustine 

Easily combine up to eig~t sp~ites to ~Iake larger, more realis
tic images 011 your 64 with this mach me language enhance
ment to "Sprite Magic," A disk drive is required. 

Although the "Sprite Magic" sprite 
editor makes sprite design easy, it is 
Jacking one potentially useful fea
ture: the ability to combine two or 
more sprites to make a larger sprite. 
Many recent commercial games 
have used this technique with great 
success. For example, some games 
use one sprite for a head and torso, 
and another for legs and feet. Drag
ons and snakes can be made by put
ting two or more sprites together 
horizontally. and hi-res sprites of 
more than one color can be made 
by overlaying two or more sprites. 

"Multisprite " wedges into 
Sprite Magic, providing all the ad
ditional tools that you'll need to de
sign images made of multiple sprites. 

Typing It In 
Multisprite cons ists of two pro
grams. Program 1, the main pro
gram, is written in machine 
language. Type it in with the 
"MLX" machine language entry 
program located elsewhere in this 
issue. When you run MLX, you'll be 
asked for the starting and ending 
addresses of the data you'll be en
tering. For Multisprite, respond 
with these values: 
Starting addrell; 8000 
Ending ~ddress; 846F 

When you've finished typing 
in the program, be sure to save a 
copy to disk before leaving MLX. 
When saving the program, use the 
name MULTISPRITE. 

A boot program is also includ
ed. Type in Program 2 and save it to 

The sprites have been moved closer 10-
gether, joinilrg all eight into Olle 
nrultisprite. 

disk. This program loads both Multi
sprite and Sprite Magic. For every
thing to work together, the boot 
program, Multisprite, and Sprite 
Magic must all be on the same disk. 
Program 2 expects the Multispri te 
program file to be named MULTI 
SPRITE and the Sprite Magic pro
gram file to be named SPRITE 
MAGIC. If this is not the case, 
either rename the programs or 
change the names in lines 20 and 40 
of Program 2. 

Getting Started 
Multisprite is an extension of Sprite 
Magic, so if you're familiar with the 
operation of Sprite Magic, you' ll feel 
right at home with Multisprite. If 
you're unfamiliar with Sprite Magic, 
it's best to learn how to use all of the 
features of that program before try
ing to use Multisprite. All of Sprite 
Magic's features work as intended 
when you're using Multisprite. 

Let' s draws a sample multi
sprite. First, load and run the boot 
program. Sprite Magic and Multi
sprite will be loaded and you'll see 
the familiar Sprite Magic screen. Go 
to sp rit e definition 150 (travel 
through the definitions by using the 
+ and - keys.) You 'll eventually 
want to position you r sprites on the 
Sprite Magic screen, and you can 
make this task much easier by turn
ing on all the pixels in the sprites. 
This is hcst done by pressing SHIFT
CLR/HOME and then CTRL-R. As 
many as eight sprites may bi> com
bined into one multisprite. You'll 
use two sprites in this example, so 
go to sprite 151 and repeat these 
keystrokes. 

The program must keep track 
of which sprite is the "start" sprite. 
To select sp rite 150 a s the sta r t 
sprite, move to that pattern and 
press the British pound key (£). 

Your next task is to position 
your sprites on the Sprite Magic 
sc re e n . Sprite Magic norma ll y 
s h ows o nl y one sprite on the 
screen, so it 's natural that it always 
puts it in the same place. But Multi
sprite can move its sprites so that 
you can make horizontal multi
sprites, vertica l muitisprites, or 
overlayed spri tes. 

When you pressed the £ key, 
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the screen color should have

changed to yellow. This means that

Multisprite is ready for a command.

To make it easy to reference the

various sprites, Multisprite num

bers its sprites beginning at 0. Since

you are using two sprites, begin

ning at 150, Multisprite refers to

sprite definition 150 as 0 and 151 as

1. When you give Multisprite a

sprite number as a command, it lets

you position that sprite. Press 1 and

use the cursor keys to move sprite 1

next to sprite 0. The screen turns

purple to show that you can move

the sprite. When you're satisfied

with the relative position of the

sprites, press RETURN. Multisprite

is ready for another command. If

you were working with more than

two sprites, you would position

them all before continuing. Press

RETURN to leave Multisprite mode

and enter Sprite Magic mode. (Your

screen should turn gray.)

Now use Sprite Magic's editing

features to design your multisprite,

flipping between sprites 150 and

151 as needed. Both sprites will be

displayed at all times. The first

thing you might want to do is clear

the sprites with SHIFT-CLR/

HOME.

When you've finished editing

your multisprite, go back to the

start sprite and press E. Then press

SHIFT-CLR/HOME. This will not

clear the sprite. It simply resets the

Multisprite parameters. You are

now free to go to another sprite def

inition area and draw another multi-

sprite.

Multisprite also allows hori

zontal or vertical expansion of the

sprites. Simply move to the starting

sprite in the multisprite and press £

and then X (for horizontal expan

sion) or Y (for vertical expansion).

Note that you cannot expand indi

vidual sprites within a multisprite;

all the constituent sprites will be ex

panded, and the expansion com

mand should be specified only for

the starting sprite of the group.

Multicolor Multisprites
Working with multicolor sprites in

Multisprite is not difficult, but it is

important to understand the basics

of multicolor sprites before at

tempting to design one.

In multicolor, all sprites share

the same colors. The lone exception

to this is the color obtained by press

ing the 3 key in Sprite Magic {which

is actually color 2—binary bit pat

tern 10). Each sprite may have a dif

ferent color for this bit pattern.

When working with Multisprite,

you must set key color 3 separately

for each sprite in your multisprite.

Note that you cannot specify

multicolor for individual sprites

within a multisprite. When you're

designing a multicolor multisprite,

all the constituent sprites must be

designed in multicolor mode.

In Your Own Programs
Once you've designed your multi-

sprite, you'll want to use it in your

own programs. If you are familiar

with programming sprites, this

should be no problem. The impor

tant thing to remember is that each

multisprite is still made up of more

than one sprite. Whenever you move

a multisprite, you must move every

sprite that comprises the multisprite.

See program listing on page 84. •

Modifications and Corrections

• "Directory Filer Plus" (June) con

tains a bug in the Insert Divider

function. If, for example, your di

rectory looks like this:

PROGRAM 1

PROGRAM 2

PROGRAM 3

PROGRAM 4

attempting to insert a divider be

tween Program 1 and Program 2

will modify the directory as

follows:

PROGRAM 1

PROGRAM 3

PROGRAM 4

PROGRAM 4

Program 2 is lost and Program

4 appears twice in the directory. Do

not save the directory back to disk

by pressing fl; doing so effectively

erases Program 2 from your disk. If

you do save the corrupted directory

to the disk, the data from Program 2

is not removed from the disk—the

directory entry for the file is simply

missing. However, without a direc

tory entry, the disk drive cannot

find the file, and therefore you will

be unable to access the data in that

file. To correct the Insert Divider

function, change the STEP value in

line 1000 from 1 to -1:

1030 N=N+liFOR X-N TO P+l STEP-1

Retrieving a missing file is

much more difficult. A file whose

directory entry has been erased by

the faulty Insert Divider function

can be recovered if no other files

have been saved to the disk since

the file was lost. The easiest way to

recover the missing file is to vali

date the disk (do not use the normal

Commodore Validate command on

a disk that includes GEOS files) and

use a program like VIEW BAM from

the 1541 TEST/DEMO disk that

came with your disk drive to find

the unused sectors on the corrupted

disk. Then, using a disk sector edi

tor, search the unused sectors on

your disk for the deleted file. When

you find the missing file, you must

rebuild the directory entry manual

ly. Make sure you validate the disk

again when you finish (again, do

not validate a GEOS disk using the

regular Validate command). The

manual that came with your 1541

contains information on how direc

tories are constructed that will help

you in rebuilding the entry. This is

not a procedure that should be at

tempted by a novice. If you abso

lutely must recover the lost file,

copy the corrupted disk to another

disk, and work on the copy.

The problem with Insert Divid

er exists only in the printed maga

zine version; the version on the

Gazette Disk is correct. •
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the screen color shou ld have 
changed to yellow. This means that 
Multisprite is ready for a command. 
To make it easy to reference the 
various sprites, Multisprite num
bers its sprites beginning at O. Since 
you are using two sprites, begin
ning at 150, Multisprite refers to 
sprite definition 150 as 0 and 151 as 
1. When you give Multisprite a 
sprite number as a command, it lets 
you position that sprite. Press 1 and 
use the cursor keys to move sprite 1 
next to sprite O. The screen turns 
purple to show that you can move 
the sprite. When you're satisfied 
with the relative position of the 
sprites, press RETURN. Multisprite 
is ready for another command. If 
you were working with more than 
two sprites, you would position 
them all before continuing. Press 
RETURN to leave Multisprite mode 
and enter Sprite Magic mode. (Your 
screen should tum gray.) 

Now use Sprite Magic's editing 
features to design your mu ltisprite, 
flipping between sprites 150 and 
151 as needed. Both sprites will be 
displayed at all times. The first 

• "Directory Filer Plus" (June) con
tains a bug in the Insert Divider 
function. If, for example, your di
rectory looks like this: 
PROGRAM 1 
PROGRAM 2 
PROGRAM 3 
PROGRAM 4 

attempting to insert a divider be
tween Program 1 and Program 2 
will modify the directory as 
follows: 
PROGRAM 1 

i'ROGRAM 3 
PROGRAM 4 
PROGRAM" 

Program 2 is lost and Program 
4 appears twice in the directory. Do 
1I0t save the directory back to disk 
by pressing f1; doing so effectively 
erases Program 2 from your disk. If 
you do save the corrupted directory 
to the disk, the data from Program 2 
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thing you might want to do is clear 
the sprites with SH IFT -CLR/ 
HOME. 

When you've finished editing 
you r multisprite, go back to the 
start sprite and press £. Then press 
SHiFf -CLR/HOME. This will not 
clear the sprite. It simply resets the 
Multisprite parameters. You are 
now free to go to another sprite def
inition area and draw another multi
sprite. 

Multisprite also allows hori
zontal or vertical expansion of the 
sprites. Simply move to the starting 
sprite in the multisprite and press £ 
and then X (for horizontal expan
sion) or Y (for vertical expansion). 
Note that you cannot expand indi
vidual sprites within a multisprite; 
all the constituent sprites will be ex
panded, and the expansion com
mand should be specified only for 
the starting sprite of the group. 

Multicolor Multisprites 
Working with multicolor sprites in 
Multisprite is not difficult, but it is 
important to understand the basics 
of multicolor sprites before at-

is not removed from the disk-the 
directory entry for the file is simply 
missing. However, without a direc
tory entry, the disk drive cannot 
find the file, and therefore you will 
be unable to access the data in that 
file. To correct the Insert Divider 
function, change the STEP value in 
line 1000 from 1 to - 1: 

1""" N- N+l,FOR X- N TO ~'+l STEI'- l 

Retrieving a missing file is 
much more difficult. A file whose 
directory entry has been erased by 
the faulty Insert Divider function 
can be recovered if no other files 
have been saved to the disk since 
the file was lost. The easiest way to 
recover the missing file is to vali
date the disk (do not use the normal 
Commodore Validate command on 
a disk that includes GEOS files) and 
use a program like VIEW BAM from 
the 1541 TEST/DEMO disk that 

tempting to design one. 
In multicolor, all sprites share 

the same colors. The lone exception 
to this is the color obtained by press
ing the 3 key in Sprite Magic (which 
is actually color 2-binary bit pat
tern 10). Each sprite may have a dif
ferent color for this bit pattern. 
When working with Multisprite, 
you must set key color 3 separately 
for each sprite in your multisprite. 

Note that you cannot specify 
multico lo r for individual sp rites 
within a multisprite. When you're 
designing a multicolor multisprite, 
all the constituent sprites must be 
designed in multicolor mode. 

In Your Own Programs 
Once you've designed your multi
sprite, you'll want to use it in your 
own programs. If you are familiar 
with programming sprites, this 
should be no problem. The impor
tant thing to remember is that each 
multisprite is still made up of more 
than one sprite. Whenever you move 
a multisprite, you must move every 
sprite that comprises the multisprite. 
See program listillg 011 page 84. • 

Modifications and Corrections 

came with your disk drive to find 
the unused sectors on the corrupted 
disk. Then, using a disk sector edi
tor, search the unused sectors on 
your disk for the deleted file. When 
you find the missing file, you must 
rebuild the directory entry manual
ly. Make sure you validate the disk 
again when you finish (again, do 
not validate a GEOS disk using the 
regular Validate command). The 
manual that came with your 1541 
contains information on how direc
tories are constructed that will help 
you in rebuilding the entry. This is 
not a procedure that should be at
tempted by a novice. If you abso
lutely must recover the lost file, 
copy the corrupted disk to another 
disk, and work on the copy. 

The problem with Insert Divid
er exists on ly in the printed maga
zine version; the version on the 
Gazette Disk is correct. • 



80-CoIumn Disk Sector Editor
For The 128

Matthew Desmond

Inspect and alter information anywhere on a disk with this ex

ceptionally high-quality sector editor. An 80-column monitor is

required.

One of the most valuable tools a

programmer can have is a sector

editor. With it, he can inspect eveiy

nook and cranny of a disk and

change anything he likes—it's even

possible to peruse the contents of

files that have been deleted but

have not yet been overwritten.

"80-Column Disk* Sector Edi

tor" is arguably the best disk editor

we've published to date. Its 80-

column screen lets you see all the

information at once—which sector

and track you're on, the entire sec

tor in both hex and character repre

sentation, and a menu of commands,

And it's all color-coded to help you

find the information you need. In

addition, all of the available com

mands are displayed constantly in a

menu at the bottom of the screen.

Typing It In

Disk Sector Editor is made up of

three programs. The first is written

in BASIC. It adjusts BASiC pointers

to reserve memory for the machine

language portion of the program.

Type it in and save a copy to disk.

The second program is also

written in BASIC. Type it in and

save it with the name SECTOR

.BAS. Since this program tries to

load Program 3, do not attempt to

run it at this point.

Program 3 is written entirely in

machine language, so you must en

ter it using the Commodore 128

version of the "MLX" machine lan

guage entry program found else

where in this issue. When you run

MLX, you'll be asked for the start

ing and ending addresses for the

data you'll be entering. For Pro

gram 3, respond with the following

values:

Starting address: 1DO0

Ending address: 2127

When you've finished typing

in the data, be sure to save a copy to

disk before leaving MLX. Use SEC

TOR.ML as the filename—Program

2 looks for a file with that name.

Using The Program
All three programs must be on the

same disk in order for 80-Column

Disk Sector Editor to work. Be sure

you're in 80-column mode. (Disk

Sector Editor does not produce a

display in 40-column mode.)

Load and run the boot program

(Program 1). This program loads

Program 2 (SECTOR.BAS), which

in turn loads Program 3 (SECTOR

.ML). The sector editor screen

should appear.

A disk block (also known as a

sector) is made up of 256 bytes. A

byte can hold an integer value in

the range 0-255 (00-FF in hexadec

imal) or one ASCII character. The

bulk of Disk Sector Editor's screen

is made up of two charts. The larg

est of these gives the hexadecimal

equivalent of each number in the

current block. The other chart holds

the Commodore ASCII equivalent

of the number. You can use these

charts interchangeably. In some

cases, the textual display is more

useful. In others, you'll prefer the

numeric display.

Several boxes below the charts

hold useful data, some of which is

extracted from the current block.

The first two, Track and Sector,

hold the track number and sector

number of the current block. Link

Track and Link Sector hold the link

block of the current block. These

values are valid only within files. A

file which is longer than one disk

block may not necessarily go into

consecutively numbered sectors.

The link information provides a

"thread" the system follows when

it loads or reads a file. The link

information is stored in the first two

bytes of the block.

Examine every sector of your disk with

this powerful utility written to use the

80-column capability of the 128.

Other boxes hold the number

of bytes used in the block, the posi

tion of your editing cursor, the val

ue of the byte under the cursor

(given in hex, decimal, and charac

ter representations), the disk name

and ID, the device number, and the

drive number.

At the very bottom of the

screen, in red, is a menu of the com

mands. Not all of the commands

are visible at once. Press N (next

menu) to see the remaining com

mands. If a disk error occurs, the

menu will disappear and an error

message will appear. Press any key

to get back to the menu.
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80-Column Disk Sector Editor 
For The 128 

Matthew Desmond 

Inspect and alter information anywhere all a disk with this ex
ceptionally high -quality sector editor. An 80-colunm monitor is 
required. 

One of 'the most valuable tools a 
programmer can have is a sector 
editor. With it, he can inspect every 
nook and cranny of a disk and 
change anything he likes-it's even 
possible to peruse the contents of 
fil es th ai have been deleted bu t 
have not yet been overwritten. 

"SO-Column DisK Sector Edi
tor" is arguably the best disk editor 
we've published to date. Its 80-
column screen lets you see all the 
information at once-which sector 
and track you're on, the entire sec
tor in both hex and character repre
sentation, and a menu of commands. 
And it's all color-coded to help you 
find the information you need. In 
addition, all of the available com
mands are displayed constantly in a 
menu at the bottom of the screen. 

Typing It In 
Disk Sector Editor is made up of 
three programs. The first is written 
in BASIC. It adjusts BASIC pointers 
to reserve memory for the machine 
language portion of the program. 
Type it in and save a copy to disk. 

The second program is a lso 
written in BASIC. Type it in and 
save it with the name SECTOR 
.BAS. Since this program tries to 
load Program 3, do not attempt to 
run it at this point. 

Progra m 3 is written entirely in 
machine language, 50 you must en
ter it using the Commodore 128 
version of the "MLX" mach ine lan
guage entry program found else
where in this issue. When you run 
MLX, you'll be asked for the start
ing and ending addresses for the 

data you'll be entering. For Pro
gram 3, respond with the following 
values: 
Starting address: IDoo 
Ending address: 2127 

When you've finished typing 
in the data, be sure to save a copy to 
disk before leaving MLX. Use SEC
TOR.ML as the filename-Program 
2 looks for a file with that name. 

Using The Program 
All three programs must be on the 
same disk in order for SO-Column 
Disk Sector Editor to work. Be sure 
you're in SO-column mode. (Disk 
Sector Editor does not produce a 
display in 40-column mode.) 

Load and run the boot program 
(Program 1). This program loads 
Program 2 (SECTOR.BAS), which 
in tum loads Program 3 (SECTOR 
.ML). The sector ed itor screen 
should appear. 

A disk block (also known as a 
sector) is made up of 256 bytes. A 
byte can hold an integer value in 
the range 0-255 (OO-FF in hexadec
imal) or one ASCII character. The 
bulk of Disk Sector Editor's screen 
is made up of two charts. The larg
est of these gives the hexadedmal 
equivalent of each number in the 
current block. The other chart holds 
the Commodore ASC II equivalent 
of the number. You can use these 
charts interchangeably. In some 
cases, the textual display is more 
useful. In others, you'll prefer the 
numeric display. 

Several boxes below the charts 
hold useful data, some of which is 

extracted from the current block. 
The fir st two, Track and Sector, 
hold the track number and sector 
number of the current block. Link 
Track and Link Sector hold the link 
block of the current block. These 
values are valid only within files. A 
file which is longer than one disk 
block may not necessarily go into 
consecutively numbered sectors. 
The link information provides a 
"thread" the system follows when 
it loads or reads a file . The link 
information is stored in the first two 
bytes of the block. 

Examine every sector of your disk will! 
this powerful utility wrillw to ust' the 
80-columll capability of the 128. 

Other boxes hold the number 
of bytes used in the block, the posi
tion of your editing cursor, the va l
ue of the byte under the cursor 
(given in hex, decimal, and charac
ter representations), the d isk name 
and 10, the device number, and the 
drive number. 

At the ve ry bottom of the 
screen, in red, is a menu of the com
mands. Not all of the commands 
are visible at once. Press N (next 
menu) to see the remaini ng com
mands. If a disk error occurs, the 
menu will disappear and an error 
message will appear. Press any key 
to get back to the menu. 
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The commands are as follows:

+ Display the next higher block.

B Select a new block to display. You

will be prompted for the track and

sector number.

@ Enler a new value for the hex number
at the current cursor location within

the sector. Note that the change will

not be saved to disk unless you use

the W (write sector) command.

# Select a new drive.

W Write the current block to disk. Be

very careful with this command.

— Display the next lower block.

L Display block pointed to by the link

information in the current block.

T Input new text at the current cursor

position within the sector. Press RE

TURN when you've finished. The

change will not be saved to disk un

less you use the W command.

D Select a new device number.

S Send disk command to Ihe drive.

F Format a disk.

Q Quit 80-Column Sector Editor.

C Display a catalog of the disk.

E Exchange disk. Allows you to inspect

a different disk.

M Move block. You will be prompted

for a new location for the information

in the block.

N Display the alternate menu.

For all commands which

prompt you for more information,

such as a track or sector number,

you can press the ESC key to cancel

the command and return to the
main menu.

Disk Structure
Sector 0 of track 18 holds the block

availability map (BAM) for the disk.

Bytes 0 and 1 of this sector point to

the first block of directory entries.

Bytes 144-159 hold the disk name

padded with shifted spaces. Bytes 4

through 143 hold the actual BAM.

Each bit in each byte holds the sta

tus of a sector (whether or not it is

available for use). Interpreting the

BAM is a difficult and technical

subject beyond the scope of this ar

ticle, so a reference book which

covers the inner workings of Com

modore disk drives is almost a ne

cessity when working with a disk at

this level.

Let's take a look at the disk di

rectory. Go to the first sector of the

directory (pointed to by bytes 0 and

1 of track 18, sector 0; normally sec

tor 1 oftrackl8).ln the ASCII chart

for the directory sector, you'll see

eight filenames (assuming you

have at least eight files on your

disk). The two numbers immediate

ly preceding the filename give the

starting track and sector numbers

for the file. The number preceding

those numbers gives the file type.

An $80 represents a deleted file. If

you've accidentally scratched a file,

changing this number to $82 (PRG)

or $81 (SEQ) will recover it, assum

ing that you haven't saved any more

files to the disk since the accidental

deletion. To permanently protect

the file, the BAM must be changed

to reflect the sectors in this file as be

ing in use. This is often more trouble

than it is worth. A better solution is

to validate the disk at this point.

This will let the disk drive set up the

BAM to match the directory. Anoth

er solution is to go to BASIC, load

the newly recovered program, save

it to another disk, and then go back

with the sector editor and again

mark the file for deletion.

Sector editors can be as dan

gerous as they are powerful. The

safest route to follow is to make

changes on a duplicate copy of the

disk. At the very least, make copies

of all the irreplaceable files on a

disk before using any sector editor.

See program listings on page 84. •
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A Complete Pro Football

Prediction Program For The

1987 NFL SEASON

More In

'87 To .

BEAT THE SPREAD

• • FEATURES * *

Predicted Scores Each Week
Season Schedule By Week

Season Schedule By Team

Scores By Week
Scores By Team
Win Loss Record Home/Away

Division Standings
Stats — Accumulated & Average
Line By Week

Line By Team
Record vs Line
Record vs Common Opponents
Individual Team Match-Ups

Printed Copy All Screens
1983-1986 Data Base

(Includes All of the Above)

Easy Updates Playoffs/1988
Not Copy Protected
Dealer Inquiries Invited

1 JQC INCLUDES DISK AND
f/l*3 DOCUMENTATION
' *T SPECIFY 5W OH 3W DISK

IBM, Tandy & Compatibles

Commodore 54 - 128

Apple 11+ - lie-lie- llgs

TRS 80 Mill / IV

Stats Needed To Run Program Available In

Local Newspapers Or We Will Furnish All Stats

By 1st Class Mail. Season Price 40".

Our Bulletin Board Will Furnish All Stats, Lines,

Predictions and Trends Updated Daily. Season

Price 55°°. Program Comes Updated Thru Current

Week of Season ... No Extra Charge.

ORDERS SHIPPED IN 2 DAYS

PHONE LINES OPEN 24 HRS.

ADD 3™ SHIPPING £ HANDLING

TOLL FREE - 800-722-2277

TEXAS COLL. - 214-586-8212

Marathon Software Dept. G
P. O. BOX 1349 - 541 FORT WORTH ST.

JACKSONVILLE, TEXAS 75766

TOLL (Si: 1 CO LIEU FOK OKDCRS OH IT

The commands are as follows: such as a track or sector number, Iy preceding the filename give the 
+ Display the next higher block. you can press the ESC key to cancel starting track and sector numbers 
B Select a new block to display. You the command and return to the for the file. The number preceding 

will be prompted for the track and main menu. those numbers gives the file type. 
sector number. An $80 represents a deleted file. If 

@ Enter a new ... alue for the hex number Disk Structure you've accidentally scratched a fil e, 
at the current cursor location within Sector 0 of track 18 holds the block changing this number to $82 (PRG) the sector. Note that the change will 

availability map (BAM) for the disk. or $81 (SEQ) wilJ recover it, assum-not be sa ... ed to disk unless you use 
the W (write sector) command. Bytes 0 and 1 of this sector point to ing that you haven't saved any more 

# Select a new dri ... e. the first block of directory entries. files to the disk since the accidental 
w Write the current block to disk. Be Bytes 144-159 hold the disk name deletion. To permanently protect 

... ery careful with this command. padded with shifted spaces. Byles 4 the file, the BAM must be changed 
Display the next lower block. through 143 hold the actua l BAM. to reflect the sectors in this file as be-

L Display block pointed to by the link Each bit in each byte holds the sta- ing in use. This is often more trouble 
infonnation in the current block. tus of a sector (whether or not it is than it is worth. A better solution is 

T Input new text at the current cursor available for use). Interpreting the to validate the disk at this point. 
position within the sector. Press RE- BAM is a difficult and technical This will let the disk drive set up the TURN when you· ... e finished. The 
change will not be sa ... ed to disk un- subject beyond the scope of this ar- BAM to match the directory. Anoth-
less you use the W command. tide, so a reference book which er solution is to go to BASIC, load 

D Select a new device number. covers the inner workings of Com- the newly recovered program, save 
5 Send disk command to the dri ... e. modore disk drives is almost a ne- it to another disk, and then go back 
F Format a disk. cessity when working with a disk at with the sector editor and again 
Q Quit aD-Column Sector Editor. this level. mark the file for deletion. 
c Display a catalog of the disk. Let's take a look at the disk di- Sector editors can be as dan-
E Exchange disk. Allows you to inspect rectory. Go to the first sector of the gerous as they are powerfu l. The 

a dif[e~nt disk. directory (pointed to by bytes 0 and safest route to follow is to make 
M Mo ... e block. You will be prompted 1 of track 18, sector 0; norma lly sec- changes on a duplicate copy of the 

for a new location for the information tor 1 of track 18). In the ASCII chart disk. At the very least, make copies in the block. for the directory sector, you' ll see of all the irreplaceable files on a N Display the alternate menu. 
eight filenames (assuming you disk before using any sector editor. 

For all commands which have at least eight files on your • prompt you for more information, disk). The two numbers immediate-
See program listings Otl page 84 . 

* * A Complete Pro Football * Prediction Program For The 
1987 NFL SEASON 

Accurate vs 'Line' in 1986 More In 
'87 To 

---BEAT THE SPREAD ---

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

* * 7495 ~8~irOHAND 
SPECIFY SYO OR J~ DISK * * FEATURES 

Predicted Scores Each Week 
Season Schedule By Week 
Season Schedule By Team 
Scores By Week 
Scores By Team 
Win Loss Record Home/Away 
Division Standin~s 
Stats - Accumu ated & Average 
line By Week 
line, Team 
Recor vs line 
Record vs Common Opponents 
Individual Team Match-Ups 
Printed CoP6 All Screens 
1983-1986 ata Base 
gncludes All of the Above} 

asy Updates Playoffsll988 
Not Copy Protected 
Dea ler Inquiries Invited 

• IBM, Tandy & Compatibles 
• Commodore 64 - 128 
• Apple lI + - lie - lie - IIgs 
• TRS 80 Mill I IV 

Stats Needed To Run Program Available In 
Local Newspapers Or We Will Furnish All Stats 
By 1st Class Mall. Season Price 40"". 

Our Bulletin Soard Will Furnish All Slats, Lines, 
Predictions and Trends Updated Daily. Season 
Price 5500

• Program Comes Updated Thru Current 
Wei!k 01 Season ... No Extra Charge. 

M ARATHON S OFTWARE DEPT. 
P. o. BOX 1349 - 641 FORT WORTH ST. 
JACKSONVILLE. TEXAS 7S766 



Programming Books

from COMPUTE!

COMPUTEI Books offers a line of programming books for the intermediate to

advanced Commodore 64 and 128 users, These reference books take you

beyond BASIC and into machine language programming, helping you learn

about memory maps, addresses, the new GEOS, and time-saving routines you

can add to your own programs.

COMPUTEl's 128 Programmer's Guide
Editors of COMPUTEI

ISBN 0-67455031 -9 <Ud pages

A complete guide to the Commodore 128. this book explores BASIC 7.0. shows

you how to create graphics and sounds, explains how to program peripherals.

and introduces you to machine language programming.

SI 7.95

Mapping the Commodore 128
Ottis R. Cowper

ISBN 0-B7455-060-2 704 DQQ.es
The comprehensive memory map and programmer's guide that provides a

detailed explanation of the inner workings of the Commodore 128 including

memory management. BASIC 7.0, I/O chip register, the operating system,

system RAM. and more

SI 9.95

Machine Language Routines for the Commodore 12B

and 64
Todd Helmarck and Patrick Parrtsh

ISBN 0-87455-OS5-B 592 pages

This collodion of machine language routines Is a must lor every Commodore

128 and 64 machine language programmer. Scores1 of these routines can sim

ply be Inserted into your own programs. Included is the assembly language

code with easy-to-understand documentation and instructions. There Is a

companion disk available tor $12.95 that includes all the programs in (he book

(858BDSK),

SI 8.95

R WRING
1 THE

Programm

the
COMMOD

MACHINE
LANGUAGE

ROUTINES
=K>«THI ==

CDMMODOKE

64/128

Ill
Hi

Programming the Commodore 64 Revised:
The Definitive Guide
Raeto Ccllin West

ISBN 0-87455^)51-5 M2 pages
This pestselling. encyclopedic reference guide which covers the Commodore
64 In Its entirety hos been updated to include Information on the new Com
modore 64C and GFOS. from Berkeley Eoftworks. fnere Is also a disk available
tor $12.95 which includes the programs ih the oook (5O7BDSK)
S24.95

Mapping the Commodore 64 and 64C
Sheldon Leemon

ISBN 0-87455-083-3 324 pages

An update of the bestselling memory map and programming guide that's a

necessity tor Intermediate and odvanced programmers. This definitive

sourcebook has been expended and now covers the new Icon-based GEOS

(Graphics Environment Operating System) with clear descriptions of how to

make it work for you. For BASIC and machiie language programmers of both

the Commodore W and 64C.

SI 6.95

These books are now available at your local book or computer store.

You can also order directly from COMPUTEI by calling toll free 800-346-6767 (In NY call 212-887-6525) or

by mailing youf order to COMPUTEI Books, P.O. Box 5038, F.D.R. Station, New York, NY 10150.

Please Include S2.00 postage and handling per book or disk. NC residents add 5 percent sales tax. and NY residents add
8.25 percent sales tox. Please allow 4-6 weeks for delivery.

COMPUTE!' Publbatbnsjncj
COMPUTEI books are available outside the United States from

f McGraw-Hill international Book Company,

Programming Books 
from COMPUTE! 

COMPUTE I Books offers a line of programming books for the Intermediate to 
advanced Commodore 64 and 128 users. These reference books take you 
beyond BASIC and Into machine language programming. helping you learn 
about memory maps, addresses, the new GEOS. and time-saving routines you 
can add to your own programs. 

COMPUTEt's 128 Programmer's Guide 
Ed/on 01 COMPUTEt 
ISBN Q-a7455-031-9 444 poget 
A corTl)Iele guide 10 the Commodore 123, "* book explotes BASIC 7.0, shows 
you hOw 10 create gropNc$ cod $<X.ndS, elCPlC*'os how 10 progran ~ob. 
ond Inltodu(:es you 10 mc:JC/W1e Ionguoge progrorTlfOOog. 
$17.95 

Mopping the Commodore 128 
Onls R. CowpG( 
ISBN 0-87455-060-2 704 poool 
The cOfl'lPleheoslvo momory map and progrommer'1 g uldo lhal provides 0 
deloiled oxplonollon 01 lhe ~ worItflo' oflhe CorTVT'()dofo 128 Including 
rnernory monogemenl. BASIC 7.0. 1/0 chip rogisl&r. lhe operOli"lg 'Vllem. 
sYstem RAM, ond I00I0. 
SI9.95 

MachIne language Routines lor the Commodore 128 
and 64 128 TOdd HeIrnorck end PaIlIck PontsI"I 
IS6N o.81~ 5092 PQOO' 
ThIs col&cllon 01 mochlne ICIngvoge roullnel b 0 roost IQ( every Commodore 
128 ond 64 machine IcJoOuage programrTlOf. ScQ(e,'ol theselou1lne, con $lm
ply De hlerTed ~Io yoos own progIOI"IU. IncIucJed b the assembly IcJoOuage 
code with eosy-tl)-lJl"l(lerslend docurnenlotlon and imlrucllons . Thefe II 0 
comoonJon dl$k ovolloOie lex $12.95 thot Includel 011 too progloms In too book 
(85860SK). ,_ .... - ,~ .. 
SI8.95 

, , 
'.::r:.=.;~ 
'-:i.E,T-~ ,. _ _ "...:11 i~~ 

, 

Programming the Commodore 64 Revised: 
The Deflnlllve Guide 
Roalo Coli'! Wes' 
ISBN tHl7455-081-5 042 POgo, 
This bestseli1g. eocyclopeclc; reference guide wtli(:h coverl the COI'TVTIOdofe 
64 In III enUre ly 1'10$ been updcIted 10 IncUde information on 11\& now Com
modore 64C ond GEOS. 110m llerlc:eIey Sotlwclfkl. rl'lele II also 0 d isk CIVO/JobJe 
tOf $12.95 w1Ik:h .h::~ tile ptograms In fhe 000It (5076OSK) 
$24.95 . 

Mopping the Commodore 64 and 64e 
"'-Leemon 
IS8N 0-8745&082-3 324 pages 
An updcrte 01 tho bO"~ memory mop ond prOgfOfTri oo guide tOO"S 0 
necessity for Inl errne<iOle and Od'vonced PlOgfOl'T'llTlOrl. This dellf'\llive 
SOOIceboOk ho$ been exponOOO and now covers the new lcon-bCls&CI GEOS 
(GfOphlcl EnvKlrv'nenl Operating System) wltn cl6ar de~rlpllons of haw 10 
1'TlOk& !l work lor you. FOI' BASIC and mochne IooguoQe progr~ 01 both 
the COI'T'Vl'lCIOo!'e 04 and 64C. 
$16.95 

These books are now available at your toca l book or computer store. 
You can also order d lrec lly Irom COMPUTE! by calling toll tree 800-346-6767 (In NY call 212·887·8525) or 

by mailing your order to COMPUTEI Books, P.O. 80x 5038, F.D.R. Stallon, New York, NY 10150. 
Please Include $2.00 postage and handling per book or disk. NC residents odd 5 percent soles tax. and NY residents odd 

8.25 percent soles tOJ;. Please alaw 4-6 weeks lor delivSfY. 

COMPUTEr Put)rotions,h::.~ 
...... ..:c--_..., v -...... ..:~~ 

C()M)UTEI books Q(e O\IoIIobie OUII.Ide lhe untted Slale, Irom 
~,ol McGlow-Hili '"'temollonol 800k Compony • 



NRI Trains YouAtHome-As You Build

Your OwnIBMPCCompatible Computer

GET THE KNOW-HOW
TO SERVICE EVERY
COMPUTER ON THIS
PAGE
AND MORE!

...

Learn the Basics the NRI Way-

and Earn Good Money Troubleshooting

Any Brand of Computer

The biggest growth in jobs between now and 1995,

according to Department of Labor estimates, will

occur in the computer service and repair business,

where demand for trained technicians will actually
double:

You can cash in on this opportunity—either as a

full-time corporate technician or an independent
service-person—once you've learned all the basics of

computers the NRI way. NRI's practical combination

of "reason-why" theory and "hands-fin" building skills

Starts you with the fundamentals of electronics, then

guides you through advanced electronic circuitry

and on Into computer electronics. You also learn to

program in BASIC and machine language, Ihe

essential languages for troubleshooting and repair.

Total Computer Systems Training,

Only From NRI

No computer stands alone... it's part of a total

system. To really service computers, you have to

understand computer systems. And only NRI includes

a powerful computer system as part of your training,

centered around the new, fufly IBM PC compatible
Sanyo 880 Series computer.

land Trademark qI IBM Corpq rj| Uafl-

Epson Ian Regale red Trademark ot Epson America, Int.

Apple and fhfl Ajjplo logo aie Rogislerpd Trademark? ■.! Apple
Computer Inc.

mpaq k a ftegltiertd Trademerfc ol COMPAQ Compuiar Carporaton

AT&T lecftrtDFDgii, Inc.

NRI Trains You At Home As You Build 
Your Own IBM PC Compatible Computer 

o 0 
TO SERVICE EVERY 
CO OTER 0 THIS 
PAGE. • • 
A OREI 
Learn the Basics the NRI Way-
and Earn Good Money Troubleshooting 
Any Brand of Computer 
The biggest growth in jobs between now and 1995, 
according 10 Department of Labor estimates, will 
occur in Ihe computer service and repair business, 
where demand for trained techn icians will actually 
double. 

YOli can «ISh in on this opporlllnily-eilher its a 
full·time corporate technician or an independent 
service-person-once you've learned all the basics of 
computers the NRI way. NRJ's practical combination 
of "reason-why" theory and "hands-on" building skills 
starts you with the fundamentals of electronics, then 
guides YOll through advanced electronic circuitry 
and on into computer electronics. You also lemll to 
program in BASIC and machine language. the 
essenlial languages for troubleshooting and repair. 

Total Computer Systems Training, 
Only From NRI 
No computer stands alonc ... if )) part of ,1 tolal 
system. '10 really service COTllI>ulcrs. you have to 
understand computer systems. And only NRI includes 
a powerful computer syslem as P<1rt of your training. 
centered around the new, fully IBM PC compatible 
Sanyo 880 Series computer. 



You start with

the step-by-step

assembly of the new, highly-rated, Sanyo

computer. You install and trouble-

shoot the "intelligent" key

board. Then you assemble the

power supply, install the disk

drive, and add extra memory to

give you a powerful 25GK RAM system.

The new 880 computer has two operating speeds:

standard IBM speed of 4.77 MHz and a remarkable

turbo speed of 8 MHz, making it almost twice as

fast as the IBM PC, Next, you'll interface the high-

resolution monitor and begin to use the valuable software

also included with your complete computer system.

It all adds up to confidence-building, real-world

experience that includes training in programming, circuit

design, and peripheral maintenance. You'll be learning

about, working with, servicing, and troubleshooting an

entire computer system—monitor, keyboard, computer,

disk drive, power

Your N fl I tola I systems (raining ine I udusi
• NRI DisCGirprv Lab' todesign and modify

circuits* Your four- (unction, digital
muHimelGrwiLtirtBlk-youlhrnugn

instnjclions on audio tnpe • Digital logic
proteforvisual examination ol keyboard

circuits* The newest Sanyo &8C Series

Computer with "Intelligent" Keyboard and

360K doubta density, cluubto-^ldccl disk

drivo' High resolution monochrome

monitor ■ 8K ROM. 256K RAM • Bnulled

software including GW BASIC, USDOS.

WordSlar.CalcStar •Rolarencomanuafs,
schema lies, and bite sizo lessons.

supply—to ensure that you have

all the essential skills you need

to succeed as a professional

computer service technician.

No Experience Needed,

NRI Builds It In
This is the kind of practical,

hands-on experience thai makes you uniquely prepared, with

the skills and confidence you need for success. You learn at your

own convenience in your own home. No classroom pressures,

no night school, no net'd to (juit your present job until you're

ready to make your move. Your training is backed by your

personal NRI instructor and the NRI technical staff, ready to

answer your questions and help you when you need it. You get

it all with NRI at-home training.

100-Page Free Catalog Tells More
Send the postage-paid reply card today for NKl's bitj,

100-page, color catalog on NRl's electronics training, which

gives you all the facts about NRI courses in Microcomputers,

Robotics, Data Communications, TV/Audio/Video Servicing,

and other growing, high-tech career fields. If the reply card is

missing, write to the address below.

SEND COUPON TODAY FOR FREE NRI CATALOG!

SCHOOLS

McGraW'Hiil Continuing Education Center

3939 Wisconsin Avenue, NW. Washington. DC 20016

We'll give you tomorrow.

E1 CHECK ONE FREE CATALOG ONLY

3 Computer Electronics
,_] JVIAudio/Video Servicing

_1 Satellite Electronics
I] Robotics 8 Industrial Conlrul

1 Industrial Electronics
_i Tolephone Servicing

1 Dlgilal Eleclronlcs Servicing

For Career courts

approved unrtar Gl Bill

i] meek W wtjits

j Basic Electronics

~ Eleclricians
.. Small Engine Repair

1 Air Conditioning, Healing & Bel.

li Locksmithing 8 Electronic Security

"] Ptiolography

Bookkeeping £ Accounting

ilySuiSzip otcroiliiinl liy mo Naliongl HamgSILjQy OovtM '53-037 I

You start with 
the step-by-step 
assembly of the new, highly-rated, Sanyo 
computer_ You install and trouble
shoot the "intelligent"· key-
board. l llen Y{lU assemble the 
power supply, install the disk 
drive, and add extra memory to 
give you a powerful 256K RAM system. 
The new 880 computer has two operating speeds: 
standard IBM speed of 4.77 MHz and a remarkable 
turbo speed of 8 MHz, making it almost twice as 
fast as the 16M PC Next, you']] interface the high
resolution monitor and begin to use the valuable software 
also included with your complete computer system. 

It all adds up to confidence-building, real-world 
experience that includes training in programming. circuit 
design. and peripheral maintenance. You']] be learning 
about. working with. servicing. and troubleshooting an 
entire computer system-monitor, keyboard, computer, 

disk drive. power 

supply-to ensure that you have 
all the essential skills you need 
to succeed as a professional 
computer service technician. 

No Experience Needed, 
NRI Builds It In 
This is the kind of practical, 
handMn experience that makes you uniquely prepared, with 
the skills and confidence you need for success. You learn at your 
own convenience in your own horne. No classroom pressures, 
no night school. no need to quit your present job until you're 
ready to make your move. Your training is backed by your 
personal NRI instructor and the NRI technical stan, ready to 
answer your questions and help you when you need it. YOli gct 
it all wit h NRI at-home training. 

IOo-Page Free Catalog Tells More 
Send the postage-paid reply card today for NRl's big. 
IOO-page, color catatog on NRl's electronics trainin g. which 
gives you all the facts about NRI courses in Microcomputers. 
Robotics, Data Cornmunications, 'IVI AudiolVideo Servicing. 
and other growing. high-tech career fielcls, If the reply card is 
rnissing. write to the address below, 

SEND COUPON TODAY FOR FREE NRI CATALOG! 

1IIS.lsCHools . ' 
Mdlt.w-H,~ ConUnuinv £dUI;,rIonCenret i=:I:~ 
300II W,lCOtIaIn Avenoo, NW, w.Sl'lingron. DC 200 111 I. nIl 
Wo'li give YQU tomorrow. 

IE' CHECK ONE FREE CATALOG ONLY 
o Computer ElectJonles o TVIAudloNlIIeoSeMcITlg o S.Utll ,te Elec::lronlcs a RoIIolics &. loou$lrlll COntrol o tndusulal EIec1fonlcs o Telephone Semclng o Dig,tal Electronlcs 5en'lclng 

o Bnlc Elec::tron lcs 
[l EIec::1flcllns o Small Engine Repair 
11 Air conditioning, Heating &. Ret o lDC~smlthlng &. Eklc1follIc Sec::urny 
n PhOtography 
U lIooU.eeping &. Accountmg 

_________ -""-U-__________ __ LO~.' OIZIP __ .. .:: ... ...:::.:.~-~"""SIL.OCl~_" ___ __ '~:.J _ 



Dynamusic
Roger Speerschneider

This set of programs will help you create musk that plays in

the background while a program is running—music that

sounds as good as the songs played in commercial games. For

the Commodore 64. A disk drive is required.

Trying to write music in BASIC can

be a frustrating experience. There

are many problems to solve. It is

nearly impossible to turn the three

voices on or off at the same time.

Storing notes in DATA statements

uses up too much memory. If you

do manage to get the song to sound

the way you want it to, you've ex

hausted a great deal of time and

effort.

"Dynamusic" is a solution to

this problem. You can create com

pact music files that play in the back-

ground of BASIC or machine

language programs. All you need to

do is start the music—the song will

even play over and over if you

choose.

Dynamusic itself is broken up

into two programs. The first, writ

ten in BASIC, is the "Dynamusic

Translator." This program lets you

enter the notes, one at a time, into

the computer. The second program,

"Dynamusic Player," is a machine

language program that plays music

constantly, even when you edit,

LIST, or RUN other programs. It

can be quite eerie to listen to music

as you type in a program.

Type in Program 1, Dynamusic

Translator, and save it to disk. Then

type in Program 2, Dynamusic

Player. Since Program 2 is written

entirely in machine language, you

must enter it with "MLX," the ma

chine language entry program lo

cated elsewhere in this issue. When

you run MLX, you'll be asked for a

starting address and an ending ad

dress for the data you'll be entering.

For Program 2, respond with the

following values:

Starting address: 9E00

Ending address: 9F97
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Before leaving MLX, be sure to save

the program to disk.

Two other programs have been

included. Program 3, "Dynamusic

Customizer" (a BASIC program),

allows you to change the operating

parameters of the SID chip to make

the music sound exactly as you like.

Type it in and save it to disk.

Program 4 isn't really a pro

gram; it's a music file of the type cre

ated by Program 1. This short piece

will show the potential of Dyna

music. The tune, "Elite Demo," is

adapted from the "Elite Syncopa

tions Rag" by Scott Joplin. You must

enter the data from Program 4 with

MLX. However, you must make a

slight modification to MLX before

you begin to enter this data.

To conserve memory, Dyna

music stores its music data in the

RAM under BASIC ROM. This area

of memory is rarely used by BASIC

programs, and by only a few other

machine language programs. Be

cause of this, MLX was designed to

reject starting or ending address

values in this range. To persuade

MLX to accept the data from Pro

gram 4, you must temporarily dis

able MLX's address-checking

feature. Replace the current line

1040 of the MLX program with

1040 GOSUB 10S0:F = 0:RETURN

Remember, this is just a temporary

patch to enter Program 4; it is not a

correction to MLX.

Once you have changed the

MLX program, run it and enter the

following address values when

prompted:

Starting address: AOO0

Ending address: A17F

Then enter the data from Program

4. Be sure to save a copy before exit

ing MLX, You'll learn later how to

play this file and the song files that

you create.

Entering A Song

Load Program 1, the Dynamusic

Translator. List line 20. It reads

LN = 8000. The value of LN speci

fies the line number where your

music will be stored in DATA state

ments. After you enter your song,

you'll be able to see the data for

your song by typing LIST 8000-.

Type RUN and then sit down

at the computer with your sheet

music. Since the SID chip has three

voices, all of which can produce a

note at the same time, you must en

ter a note or rest for all three voices.

If you want only one voice to play,

you must enter a rest for the other

two voices. As an example of how

to enter music, let's enter a C-major

chord made up of three half notes.

First, give the octave for the first

note: 4 (the fourth octave of C on a

piano is middle C). Then, give the

first note: C. Then the duration: 2,

for a half note. Press RETURN to

enter the note. A DATA statement

will be made and appended to your

program.

Enter the next two notes, an E

and a G, both in octave 4, both half

notes. Sharps and flats can be speci

fied when entering the note value

by adding an S or F, respectively.

For example, enter AS for A-sharp,

BF for B-flat.

Rests can be entered by press

ing R. The duration of the rest must

then be specified.

It's possible to dot a note when

you enter the time. Just put a period

after the time value. For instance, 2.

is a dotted half note. A dotted note

in Dynamusic plays half again as

long as a normal note.

The D option on the timing

screen allows you to handle unusu

al note timing. Duration values

Dynamusic 
Roger Speerschneider 

This set of programs will help you create mllsic that plays ill 
tile background wlrile a program is nWHing-mllsic tllat 
sOli/Ids as good as the 501lg5 played ill commercial games. For 
the Commodore 64. A disk drive is required. 

Tryi ng to write music in BASIC can 
be a frustrating experience. There 
arc many problems to solve. It is 
nearly impossible to turn the three 
voices on or off at the same time. 
Storing notes in DATA statements 
uses up too much memory. If you 
do manage to get the song to sou nd 
the way you want it to, you've ex· 
hausted a great deal of time and 
effort. 

" Dynamusic" is a solution to 
th is problem. You can create com· 
pact music fil es that play in the back
ground of BASIC or machine 
language programs. All you need to 
do is start the music-the song will 
even play over and over if you 
choose. 

Dynamusic itself is broken up 
into hvo programs. The first, writ· 
ten in BASIC, is the " Dynamusic 
Translator." This program lets you 
enter the notes, one at a time, into 
the computer. The second program, 
"Dynamusic Player," is a machine 
language program that plays music 
constantly, even when you edit, 
LIST, or RUN other programs. It 
can be quite eerie to listen to music 
as you type in a program. 

Type in Program 1, Dynamusic 
Translator, and save it to disk. Then 
type in Prog ram 2, Dynamusic 
Player. Since Program 2 is written 
entirely in machine language, you 
must enter it with "MLX," the ma
chine language entry program lo
cated elsewhere in this issue, When 
you run MLX, you' ll be asked for a 
starting address and an ending ad
dress fo r the data you'll be entering. 
For Program 2, respond with the 
following values: 
Slarling addreu: 9Eoo 
Ending addre .. : 9F97 
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Before leaving MLX, be sure to save 
the program to disk. 

Two other programs have been 
included. Program 3, " Dynamusic 
Customizer" (a BASIC program), 
allows you to change the operating 
parameters of the SID chip to make 
the music sound exactly as you like. 
Type it in and save it to disk. 

Program 4 isn't really a pro· 
gram; it's a music file of the type cre· 
aled by Program 1, This short piece 
will show the potential of Dyna· 
music, The tune, " Elite Demo," is 
adapted from the " Elite Syncopa
tions Rag" by Scott Joplin. You must 
enter the data from Program 4 with 
MLX, However, you must make a 
slight modification to MLX before 
you begin to enter this data. 

To conserve memory, Dyna· 
music stores its music data in the 
RAM under BASIC ROM. This area 
of memory is rarely used by BASIC 
programs, and by on ly a few other 
machine language programs, Be
cause of this, MLX was designed to 
reject starling or ending address 
values in this range, To persuade 
MLX to accept the data from Pro
gram 4, you must temporarily dis· 
able MLX's address-checking 
feature. Replace the curren t line 
1040 of the MLX program with 
1040 GOSUB 1080:F - 0:RETURN 

Remember, this is just a temporary 
patch to enter Program 4; it is not a 
correction to MLX, 

Once you have changed the 
MLX program, run it and enter the 
fo ll owing address va lues w h en 
prompted: 
Sinting addre.,: .4.000 
Ending addreu: A11F 

Then enter the data from Program 

4. Be sure to save a copy before exit
ing MLX. You'll learn later how to 
play this file and the song files that 
you create. 

Entering A Song 
Load Program 1, the Dynamusic 
Translator. List line 20, It reads 
LN-8000. The va lue of LN speci 
fies the line number where you r 
music will be stored in DATA state
ments, After you enter your song, 
you'll be able to see the data for 
your song by typing LIST 8000- , 

Type RUN and then sit down 
at the computer with your sheet 
music. Since the SID chip has three 
voices, all of which ca n produce a 
note at the same time, you must en· 
ter a note or rest for all three voices, 
If you want only one voice to play, 
you must enter a rest for the other 
h\'o voices. As an example of how 
to enter music, let's enter a C·major 
chord made up of three half notes , 
First, give the octave for the fll'St 
note: 4 (the fourth octave of C on a 
piano is middle q, Then, give the 
first note: C. Then the duration: 2, 
for il half note. Press RETURN to 
enter the note. A DATA statement 
will be made and appended to your 
program. 

Enter the next two notes, an E 
and a G, both in octave 4, both half 
notes. Sharps and flats can be speci
fied when entering the note value 
by adding an 5 or F, respectively. 
For example, enter AS for A·sharp, 
BF for B-flat. 

Rests can be entered by press
ing R. The duration o f the rest must 
then be specified, 

It 's possible to dot a note when 
you enter the time, Just put a period 
after the time value. For instance, 2, 
is a dotted half note, A dotted note 
in Dynamusic plays half again as 
long as a nonnal note. 

The D option on the timing 
screen allows you to handle unusu· 
al note timing, Duration va lues 



must be whole numbers.

The review screen allows you

to review your entry. If you decide

the note is wrong, press £ to erase

the note and try again. By typing R

here you can add a remark. I recom

mend that you mark the end of

each measure to ease later editing.

It's important to make sure that

all three voices remain synchro

nized with each other. If one voice

gets ahead of or behind the others,

they will remain that way for the

entirety of the song.

If you become weary, press

RUN/STOP and save Dynamusic

Translator (with its new DATA state

ments) to disk with a different name.

Later, to resume music entry, load

the program and change LN in line

20 to a value larger than the num

ber of the last current DATA line.

When the music is complete,

enter Q (for quit). Choose between

cycle and end. Cycle forces the mu

sic to play over and over. End

causes the song to play through

only once.

Next, you are asked to enter a

number to determine the tempo

(the rate of play) of the music. Each

note duration is multiplied by this

number, which may be a decimal

value. The smaller the number, the

faster the music will play. A value

of 1 always works. Tempo values of

0.5,0.75,1.25, and 1.5 work as long

as you haven't specified any unusu

al durations with the D command.

Storing Music Data

Now decide where you would like

to put the music data. Unless you

specify another area, the data will

begin at location 40960. On the 64,

that is the beginning of a 12K area of

free RAM. The first 8K of the area

(locations 40960-49151) is hidden

beneath BASIC RAM and isn't nor

mally used. The last 4K (locations

49152-53247) is heavily used for

machine language programs. An

other 8K of memory is available be

ginning at location 57344. Do not

attempt to store music data in the 4K

block from 53248-57343. Any cho

sen starting location must be a multi

ple of 256 and not less than 2048.

After Dynamusic Translator

POKEs the music data into memo

ry, it asks whether you also want it

saved to disk. If you do, answer Y

and give a filename. It's a good idea

to also save a working copy of the

entire Dynamic Translator pro

gram—including your song data.

That way, you'll be able to change

the DATA statements if the song

doesn't sound right.

The First Performance
If you've just entered your music,

and it has been sucessfully POKEd

into memory, load Dynamusic

Player (Program 2) with a state

ment of the form

LOAD'TLAYER"AI

If you want to listen to music in a

file which has been saved—for ex

ample, Elite Demo (Program 4) or a

song you created—first load your

song with a statement of the form

LOAD "SONG",8,1

Then load and run Program 2.

Type NEW. If your music data

does not begin at location 40960

(the default address), Dynamusic

Player must be informed of the

change. POKE the value of the new

starting address divided by 256 into

location 40780.

If you're going to run a BASIC

program, you should protect Dyna

music Player from BASIC. Do this

by starting and stopping the music

before loading the BASIC program,

or by typing

POKE 56,158:CLR

(You can also include this as the

first line of the BASIC program you

want to run.) You may now load

your program.

To start the music, execute the

statement SYS 40448 either within

your program or from direct mode.

To stop it, execute the statement

POKE 40448,0. Be sure not to re

start the music when it's already

playing, and don't try to turn it off

when it's already off. Also, do not

play music during disk access. (If

your program accesses the disk

drive, turn off the music before disk

access. You can restart it after all

disk operations are completed.)

Customizing The Sound
When the music starts (and every

time it repeats), the registers of the

SID chip are filled with values from

a group of shadow registers at loca

tions 40809-40833. Each SID regis

ter has a shadow in this range. For

example, the voice 2 attack/decay

register is located at address 54284,

the 12 locations beyond the address

of the first SID register. Thus, the

shadow voice 2 attack/decay regis

ter is located at address 40809 plus

12 (40821).

By changing the values in

these locations, you can change the

way your songs sound. (You'll need

a reference book which explains the

SID chip. Also, if you are new to

programming music, see "Explor

ing the SID Chip" elsewhere in this

issue.) just POKE values into the

shadow registers as your music

plays. The next time the song re

peats, you'll hear the effects of your

changes. When you're satisfied with

the sound, you can save the altered

Dynamusic Player. This modified

version of the program will play all

songs with your new parameters.

When you're ready to save Dyna

music Player, stop the music, load

and run Dynamusic Customizer.

When the program asks for a file

name, type in the name that you

would like to use for the custom

ized version of Dynamusic Player.

Selective Deletion
The SID chip cannot play more than

three notes at once. If the music calls

for more than three notes, you must

decide which note or notes to leave

out. Notes exactly one octave up or

down from another note are good

candidates for deletion.

Dynamusic can be tuned

(changed in pitch) like a musical in

strument. Line 400 of Dynamusic

Translator (Program 1) contains an

expression that controls the tuning

of the music. The first value in the

expression determines the frequen

cy (in cycles per second, or hertz) of

the base note of the tuning scale.

The current value, 440 hertz, is a

natural A. If you change the 440 to

another value, all other notes in the

scale will be altered correspondingly

to remain in tune with each other.

It is possible to change runes

while Program 2 is playing. Your

program can POKE a new value

into the music pointer address, lo

cation 40780. The next time the

music starts or is cycled, a different

song will play. The number to

POKE into this location is the start

ing address of the song data divided

by 256.

See program listings on page 90. a
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must be whole numbers. 
The review screen allows you 

to review your entry. If you decide 
the note is wrong, press E to erase 
the note and try again. By typing R 
here you can add a remark. I recom
mend that you mark the end of 
each measure to ease later editing. 

It 's important to make sure that 
all three voices remain synchro
nized with each other. If one voice 
gets ahead of or behind the others, 
they will remain that way for the 
entirety of the song. 

If you become weary, press 
RUN/STOP and save Dynamusic 
Translator (with its new DATA state
ments) to disk with a different name. 
Later, to resume music entry, load 
the program and change LN in line 
20 to a value larger than the num
ber of the last current DATA line. 

When the music is complete, 
enter Q (for quit). Choose between 
cycle and elld. Cycle forces the mu
sic to play over and over. End 
causes the song to play through 
only once. 

Next, you are asked to enler a 
number to determine the tempo 
(the rate of play) of the music. Each 
note duration is multiplied by this 
number, which may be a decimal 
value. The smaller the number, the 
faster the music will play. A value 
of 1 always works. Tempo values of 
0.5,0.75,1.25, and 1.5 work as long 
as you haven't specified any unusu
al durations with the D command. 

Storing Music Data 
Now decide where you would like 
to put the music data. Unless you 
specify another area, the data will 
begin at location 40960. On the 64, 
that is the beginning of a 12K area of 
free RAM. The fIrst 8K of the area 
(locations 40960-49151) is hidden 
beneath BASIC RAM and isn't nor
mally used. The last 4K (locations 
49152-53247) is heavily used [or 
machine language programs. An
other 8K of memory is available be
ginning at location 57344. Do II0t 
attempt to store music data in the 4K 
block from 53248-57343. Ally clIO
sell starti"g 10catiOll must be a multi
ple of 256 atld 1I0t less fllall 2048. 

After Dynamusic Translator 
POKEs the music data into memo
ry, it asks whether you also want it 
saved to disk. If you do, answer Y 
and give a filename. It's a good idea 
to also save a working copy of the 

entire Dynamic Translator pro
gram-including your song data. 
That way, you'll be able to change 
the DATA statements if the song 
doesn't sound right. 

The First Performance 
If you've just entered your music, 
and it has been sucessfully POKEd 
into memory, load Dynamusic 
Player (Program 2) with a state
ment of the form 
LOAD"PLAYER",8,1 

If you want to listen to music in a 
file which has been saved-for ex
ample, Elite Demo (Program 4) or a 
song you created-first load your 
song with a statement of the form 
LOAD "SONG",8,1 

Then load and run Program 2. 
Type NEW. If your music data 

does not begin at location 40960 
(the default address), Dynamusic 
Player must be informed of the 
change. POKE the value of the new 
starting address divided by 256 into 
location 40780. 

If you're going to run a BASIC 
program, you should protect Dyna
music Player from BASIC. Do this 
by starting and stopping the music 
before loading the BASIC program, 
or by typing 
POKE 56,IS8:CLR 

(You can also include this as the 
first line of the BASIC program you 
want to run.) You may now load 
your program. 

To start the music, execute the 
statement SYS 40448 either within 
your program or from direct mode. 
To stop it, execute the statement 
POKE 40448,0. Be sure not to re
start the music when it's already 
playing, and don't try to tum it off 
when it's already off. Also, do not 
play music during disk access. (If 
your program accesses the d isk 
drive, tum off the music before disk 
access. You can restart it after all 
disk operations are completed.) 

Customizing The Sound 
When the music sta rts (and every 
time it repeats), the registers of the 
SID chip are filled with values from 
a group of shadow registers at loca
tions 40809-40833. Each SID regis
ter has a shadow in this range. For 
example, the voice 2 attack/decay 
register is located at address 54284, 
the 12 locations beyond the address 

of the first SID register. Thus, the 
shadow voice 2 attack/decay regiS
ter is located at address 40809 plus 
12 (40821). 

By changing the va lu es in 
these locations, you can change the 
way your songs sound. (You'll need 
a reference book which explains the 
SID chip. Also, if you are new to 
programming music, see "Explor
ing the SID Chip" elsewhere in this 
issue.) Just POKE values into the 
shadow registers as your music 
plays. The next time the song re
peats, you'll hear the effects of your 
changes. When you're satisfied with 
the sound, you can save the altered 
Dynamusic Player. This modified 
version of the program will play all 
songs with your new parameters. 
When you're ready to save Dyna
music Player, stop the music, load 
and run Dynamusic Customizer. 
When the program asks for a file
name, type in the name that you 
would like to use for the custom
ized version of Dynamusic Player. 

Selective Deletion 
The SID chip cannot play more than 
three notes at once. If the music calls 
for more than three notes, you must 
decide which note or notes to leave 
out. Notes exactly one octave up or 
down from another note are good 
candidates for deletion. 

Dynamusic can be tuned 
(changed in pitch) like a musical in
strument. Line 400 of Dynamusic 
Translator (Program 1) contains an 
expression that controls the tuning 
of the music. The first value in the 
expression determines the frequen
cy (in cycles per second, or /r ertz) of 
the base note of the tuning scale. 
The current value, 440 hertz, is a 
natural A. If you change the 440 to 
another value, all other notes in the 
scale will be altered correspondingly 
to remain in tune with each other. 

It is possible to change tunes 
while Program 2 is playing. Your 
program can POKE a new value 
into the music pointer address, lo
cation 40780. The next time the 
music starts or is cycled, a different 
song w ill p lay. The number to 
POKE into this location is the start
ing address of the song data divided 
by 256. 
See program listings 011 page 90. • 
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Commodore Relative Files:

Defensive Programming
Jim Butterfield, Associate Editor

Relative files are a good way to store data for fast access. But

many programmers have trouble using them. Here's how to

write defensive programs which are likely to give you trouble-

free relative files.

The idea behind a relative file is

this: If you want to see or change

record number 12, you go straight

to that record—no need to plow

through records 1—11, as you'd

need to do with a sequential (SEQ)

data file. Another advantage is that

you don't have to make a new copy

of the file when you want to change

a record; the change is made by re

placing the old data with the new.

How does this work internally?

First of all, each record in the file

has a fixed amount of space allocat

ed. That way, when you change

information in a record, the records

that follow don't need to be moved.

All the space that is allotted doesn't

need to be filled, h'or example, you

could allocate 120 characters per

record, but some or all of the rec

ords might be smaller than that.

The remaining unused space is

padded with 0's.

The second part of the trick in

volves the use of an index. Whenever

you specify a record you wish lo ac

cess, the drive does some arithmetic

and then checks the index (called a

side sector) to see where on the disk

your information is stored. (You

don't need to know about the arith

metic; it's moderately complex.) If

you just call for record 15, for in

stance, the disk drive calculates that

for a 100-characler record size it

needs to fetch the sixth block from

the file. It looks up the address

(track and sector) of the sixth block

in the side sector index, and then

reads the appropriate block from
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disk. When the block has been read,

the same arithmetic tells the drive to

look at position 130 in that block for

the start of the desired record.

Again, you don't need to know how

the drive does it. Just supply the rec

ord number and let it work.

There are inherent disadvan

tages in this scheme. Relative files

are larger, slower, and more diffi

cult to handle than sequential files.

They are beset by pitfalls—things

that can go wrong if you don't han

dle your coding exactly right. If you

need to use relative files, this article

will help steer you clear of the dan

ger spots.

SEQ vs. REL

Consider the sequential (SEQ) data

file. It is much simpler than a rela

tive file, and can do most jobs at

least as well. An old data process

ing axiom says: If a session calls for

more than 15 percent of a file to be

referenced, use a sequential file; if

less, use a relative file. The point is

that if you need to access only a

small fraction of the file, why wade

through the whole thing? In this

case, a relative file will let you use

only the parts you want. A sequen

tial file, in contrast, needs to be read

from start to finish, and an update

requires that a new copy of the file

be made.

There are other considerations.

If a sequential file is very large {more

than half the disk capacity), you

don't have room to make a copy on

the same disk. A relative file, which

can be changed "in place," has a

definite advantage here.

Here's one disadvantage of rel

ative files that you should consider

very carefully before deciding to

use them for a particular task: If you

change the contents of a record on a

relative file, the old information is

irrecoverably lost. A mistake at the

keyboard could lose important

information permanently. With se

quential files, you update by copy

ing everything over to a new file.

The old file can be retained, allow

ing you to go back to earlier data

and retrieve lost information.

Guidelines

The following guidelines are safety

rules. You can sometimes get away

with breaking them. Yet few of us

like to take a chance of data being

lost, so you might want to follow

them religiously.

The demonstration program

given below is intended to show

many of the rules given in these

guidelines. The program is written

to run on any eight-bit Commodore

computer.

Rule 1: Create enough records.

When you first create a file, be sure

to create enough records so that

more than one block (254 charac

ters) is used. For example, the dem

onstration program uses a record

length of 33, and thus must create 8

or more records (254 / 33). In this

case I created 10 (see line 140). It's a

good idea to create a relative file

with a special program. After a file

has been been created, all following

activity is updating. The demo pro

gram tests to see if the file exists,

and if not, it creates it (the test is

lines 40-70; the file creation is per

formed in lines 100-200). Note that
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Relative files are a goad way to siore da ta fo r fast access. But 
fIlQtl y programmers have trouble Ilsillg them. Here 's how to 
write defensive programs wllic11 are likely to give you troublc
free relative files. 

The idea behind a relative file is 
this: If you want to see or change 
record number 12, you go straight 
to that record- no need to plow 
through records 1- 11 , as you'd 
need to do with a sequential (SEQ) 
data file . Another advantage is thai 
you don't have to make a new copy 
of the file when you want to change 
a record; the change is made by re
placing the old data with the new. 

How does this work internally? 
First of al\, each record in the fil e 
has a fixed amount of space allocat
ed. That way. when you change 
information in a record, the records 
that follow don't need to be moved. 
All the space that is allotted doesn't 
need to be filled. For example, you 
could allocate 120 characters per 
record, but some or all of the rec
ords might be smaller than that. 
The remaining unused space is 
padded with D's. 

The second part o f the trick in
volves the use of an judex. Whenever 
you specify a record you wish to ac
cess, the drive does some arithmetic 
and then checks the index (ca ll ed a 
side secto r) to see where on the disk 
your information is sto red. (You 
don't need to know about the arith
metic; it 's moderately complex.) If 
you just call fo r record 15, for in
stance, the d isk drive calculates that 
(or a 100-character record size it 
needs to fetch the sixth block from 
the file. It looks up the address 
(track and sector) of the s ixth block 
in the side sector index, and then 
reads the appropriate block from 
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disk. When the block has been read, 
the same ari thmetic tells the drive to 
look at position 130 in that block for 
the sta r t of the desired record. 
Again, you don't need to know how 
the drive does it. just supply the rec
ord number and let it work. 

There arc inherent disadvan
tages in this scheme. Relative files 
arc larger, s lower, and more diffi
cult to handle than sequential files. 
They arc beset by pitfalls- things 
that can go wrong if you don't han
d le your coding exactly right. If you 
need to use relative files, this article 
will help steer you clear of the dan 
ger spots. 

SEQ vs. REL 
Consider the sequential (SEQ) data 
file. It is much sim pler than a rela
tive file, and can do most jobs at 
least as well. An old data process
ing axiom says: If a session calls for 
more than 15 percent of a file to be 
referenced, use a sequential fil e; if 
less, use a relative fil e. The point is 
that if you need to access only a 
small fraction of the fil e, why wade 
through the whole thing? In this 
case, a relative file will let you use 
only the parts you want. A sequen
tial file, in contrast, needs to be read 
from start to finish , and an update 
requires that a new copy of the fil e 
be made. 

There are other considerations. 
If a sequential file is very large (more 
th an half the disk capacity), you 
don 't have room to make a copy on 
the same disk. A relative file , which 

can be changed " in place," has a 
definite advantage here. 

Here's one d isadvantage of rel
ative fil es that you shou ld consider 
very carefully before deciding to 
use them for a particu lar task: If you 
change the contents of a record on a 
relati ve file, the old information is 
irrecoverably lost. A mistake at the 
keyboard could lo se importa nt 
information permanently. With se
quential files, you update by copy
ing everything over to a new file. 
The old file can be retained, allow· 
ing you to go back to earlier data 
and retrieve lost information. 

Guidelines 
The following gu idelines are sa fety 
rules. You ca n sometimes get away 
with breaking them. Yet few of us 
like to take a chance of data being 
lost, so you might want to follow 
them religiously. 

The demonstration prog ram 
given below is intended to show 
many of the rules given in these 
guidelines. The program is written 
to run on any eight·bit Commodore 
computer. 

Rul e 1: Create en ough r ecords. 
When you first create a file, be sure 
to create enough records so that 
more than one block (254 charac
ters) is used . For example, the dem 
onstration program uses a record 
length of 33, and thus must create 8 
or more records (254 / 33). In this 
case I created to (sec line 140). It's a 
good idea to create a relative file 
with a special program. After a file 
has been been created, all following 
activity is updating. The demo pro
gram tests to see if the fil e exists, 
and if not, it creates it (the test is 
lines 40-70; the fil e creation is per
formed in lines 100-200). Note that 



the program insists that the only ac

ceptable error is number 62, File

Not Found. Anything else is a

"real" error and the program stops.

Rule 2: Always set the file pointer

to the first byte of the record. Al

ways position the pointer to the first

character in the record. The last pa

rameter in the P command should

be CHR$(1). See lines 140, 330, and

480 of the demonstration program.

Read or write the whole record each

time to stay out of trouble.

Rule 3: Check the drive status. Al

ways read the status from the disk

drive after every positioning com

mand. Even if you don't care what

the drive status message says, read

ing the status information insures

that the drive has had enough time

to locate the position to the new

record.

Lines 150, 340, and 490 of the

demo program do this. It's interest

ing to observe that some errors are

quite acceptable. For example, line

150 insists on seeing error 50; at

that point the program is creating a

file and knows that the record it has

just called up does not exist. When

status is checked at line 340, a No

Record error tells the program that

there are no more records to be

read. And at line 490, the same er

ror simply advises the program that

the next record it writes will be a

new one.

The important thing to remem

ber is that reading the drive status

after positioning is not just to check

errors—it's for pacing the program

so that data will not be rushed be

tween computer and disk drive

before the drive is ready.

Rule 4: Add 96 to the secondary

address. It doesn't hurt to add 96 to

the secondary address value in the

P command. Note that the demon

stration program opens the relative

file with a secondary address value

of 2 (line 50). But in the position

commands on lines 140, 330, and

480, the value 96 has been added in

to make 98.

Rule 5: Use one PRINT* per rec

ord. When you're writing to a file,

use one PRINT# to write one rec

ord; no more, no less. You should

write all the fields of the record in

one shot. (If you use the less reli

able practice of positioning within

the record, you can write part of a

record—but it's preferable not to).

Note lines 530-610. Even

though we have several data fields

within the record, they are concate

nated (stuck together) in line 580.

The various fields are separated by

RETURN characters, but no RE

TURN is needed at the end of the

record (line 600 trims off the last

RETURN, and line 610 prints the

record without adding a RETURN).

If multiple fields within a rec

ord interest you, examine lines

370-420, where the system status

variable ST is used to detect wheth

er there are more fields to follow

within a record.

Large Leaps

If you are reading or writing records

in strict sequence (1, 2, 3, 4...), the

above precautions should be suffi

cient. If you're hopping around,

here are two more rules:

Rule 6: Position twice for input. If

your program is reading records out

of order, give the position (P) com

mand twice. Get the drive status

message each time.

Here's the problem that neces

sitates this strange procedure: To

position to a new record, the disk

drive may need to bring in new

blocks. First, it must check the side

sector index for the new block de

sired. If the new record is far away,

it may need to read in a new side

sector. Finally, it must bring in two

data blocks before it's ready to sup

ply data to you. That can take quite

a while, and a second positioning

can give the drive a chance to catch

its breath.

The demonstration program

does not do double positioning. It

doesn't need to, since it reads the

records in sequence.

Rule 7: Close and reopen for out

put. If your program is writing rec

ords out of order, the safest thing to

do is to close the file after each

write. You may then immediately

reopen it (after reading the drive

status). It may cost over a second in

running time to close and reopen

the file, but this procedure offers in

creased insurance against corrupt

ing data on the disk.

When writing records, the

drive has a huge amount of work to

do. The drive doesn't write to disk

at the time you give the PRINT#

command; rather, it waits until a

position command tells it to move

somewhere else, The drive must

then safely store all the changes it

has made before it can read in the

new data. This is a ticklish rime—

it's possible that the computer may

try to pour in more information

before the drive is ready for it.

The safest procedure is to close

and reopen the file, and that's what

our example program does in lines

640-670. This is probably overkill

under these circumstances, since

the drive will have a iot of time to

do its work while the user is typing

in the next record. But when it's

your data—safety first.

Other Relative File Anomalies
Commodore data files shouldn't

normally contain characters with

ASCII codes 0 or 255. If you try to

include these two characters in a

record, you'll probably cause

problems.

Character 0 is used pad out the

unused part of each record. If you

write this character to a relative file,

the drive will not know where the

record ends, or which part is full. So

don't write CHR$(0).

Character 255 is used by the

operating system to indicate an

empty record—one with no data.

Our demonstration program used it

to write an empty record during file

generation (line 170), and later de

tected this value to report an empty

record (line 380). If you want to use

this character, be careful.

You can't generate a relative

file with record lengths of 42, 58, or

63 characters. It's just an oddity of

the disk operating system that these

values are forbidden.

The 1571 is one of Commo

dore's most recent disk drives, de

signed especially to work with the

Commodore 128. However, for the

standard double-sided 128 format,

the operating system code to con

trol reading and writing on side 2 is

currently bug-ridden and almost

useless. Commodore will be releas

ing a new 1571 ROM to correct the

problems; it should be available by

the time you read this. Until that

happens, it's wise to leave two-

sided disks half-empty when using

relative files.

Relative files demand extra

care. But if you know the rules on

how to code defensively, you can

make them behave as they should.

See program listing on page 78. ffl
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the program insists that the only ac
ceptable error is number 62, File 
Not Found. Anything else is a 
" real" error and the program stops. 
Rule 2: Always set the fil e pointer 
to th e first byte of the record. Al 
ways position the pointer to the first 
character in the record. The last pa
rameter in the P command should 
be CHR$(l). See lines 140, 330, and 
480 of the demonstration program. 
Read or write the whole record each 
time to stay out of trouble. 
Rule 3: Check the drive status. Al
ways read the status from the disk 
drive after every positioning com
mand. Even if you don't care what 
the drive status message says, read
ing the status information insures 
that the drive has had enough time 
to locate the position to the new 
record. 

Lines 150, 340, and 490 of the 
demo program do this. It 's interest
ing to observe that some errors are 
quite acceptable. For example, line 
150 insists on seeing error 50; at 
that point the program is creating a 
file and knows that the record it has 
just called up docs not exist. When 
status is checked at line 340, a No 
Record error tells the program that 
there are no more records to be 
read. And at line 490, the same er
ror simply advises the program that 
the next record it writes will be a 
newone. 

The important thing to remem
ber is that reading the drive status 
after positioning is not just to check 
errors-it 's for pacing the program 
so that data will not be rushed be
tween computer and disk drive 
before the drive is ready. 
Rule 4: Add 96 to th e secondary 
address. It doesn't hurt to add 96 to 
the secondary address value in the 
P command. Note that the demon
stration program opens the relative 
file with a secondary address value 
of 2 (line 50). But in the position 
commands on lines 140, 330, and 
480, the value 96 has been added in 
to make 98. 
Rule 5: Use one PRINT# per rec
ord . When you're writing to a file, 
use one PRI NT# to write one rec
ord; no more, no less. You should 
write all the fi elds of the record in 
one shot. (If you use the less reli
able practice of positioning within 
the record, you ca u write part of a 
record-but it 's preferable not to). 

Note lin es 530-610. Even 
though we have several data fields 
within the record, they are concate
nated (stuck together) in li ne 580. 
The various fie lds are separated by 
RETURN characters, but no RE 
TURN is needed at the end of the 
record (line 600 trims off the last 
RETURN, and line 610 prints the 
record without adding a RETURN). 

If multiple fields within a rec
ord interest you, examine lines 
370-420, where the system status 
variable ST is used to detect wheth
er there are more fields to follow 
within a record . 

large leaps 
If you are reading or writing records 
in strict sequence (1, 2, 3, 4 ... ), the 
above precautions shou ld be suffi
cient. If you ' re hopp ing around, 
here are two more rules: 

Rule 6: Position twice fo r input. If 
your program is reading records out 
of order, give the position (P) com
mand twice. Get the dri ve status 
message each time. 

Here's the problem that neces
sitates this strange procedure: To 
position to a new record, the disk 
drive may need to bring in new 
blocks. First, it must check the side 
sector index for the new block de
sired. If the new record is rar away, 
it may need to read in a new side 
sector. Finally, it must bring in two 
data blocks before it's ready to sup
ply data to you. That can take quite 
a while, and a second positioning 
can give the drive a chance to ca tch 
its breath. 

The demonstration program 
docs not do double positioning. It 
doesn't need to, since it reads the 
records in sequence. 
Rule 7: Close and reopen fo r out
put. If your program is writillg rec
ords out of order, the safest thing to 
do is to close the file after each 
write. You may then immediately 
reopen it (after reading the drive 
status). It may cost over a second in 
running time to close and reopen 
the fil e, but this procedure offers in
creased insurance against corrupt
ing data on the disk. 

When writing reco rds, th e 
drive has a huge amount of work to 
do. The drive doesn't write to disk 
at the time you give the PRINT# 
command; rather, it \\laits until a 
position command tells it to move 

somewhere else. The drive must 
then safely store all the changes it 
has made before it ca n read in the 
new data. This is a ticklish time
it's possible that th e computer may 
try to pour in more information 
before the drive is ready for it. 

The sa fest procedu re is to close 
and reopen the file, and that's what 
our example program does in lines 
640-670. This is probably overkill 
under these circumstances, since 
the drive will ha ve a lot of time to 
do its work while the user is typing 
in the next record. But when it 's 
your data-safety fi rst. 

Other Relative File Anomalies 
Commodore data fil es shouldn't 
norma ll y contain characters with 
ASCII codes 0 or 255. If you try to 
include these two characters in a 
reco rd, you ' ll probably ca use 
problems. 

Character ° is used pad out the 
unused part of each record. If you 
write this character to a relative file, 
the drive will not know where the 
record ends, or which part is full . So 
don't write CHRS(O). 

Cha racter 255 is used by the 
opera ting system to indicate an 
empty record-one with no data. 
Our demonstration progra m used it 
to write an empty record du ring file 
generation (line 170), and later de
tected this value to report an empty 
record (line 380). If you want to use 
this character, be careful. 

You can't generate a relative 
fil e with record lengths of 42, 58, or 
63 characters. It's just an oddity of 
the disk operating system th at these 
values arc forbidden. 

The 1571 is one of Commo
dore's most recent disk drives, de
signed especially to work with the 
Commodore 128. However, for the 
standard double-sided 128 format, 
the operating system code to con
trol reading and writing on side 2 is 
currently bug-ridden and almost 
useless. Commodore will be releas
ing a new 1571 ROM to correct the 
problems; it should be available by 
the time you read this. Until that 
h appens, it ' s wise to leave two
sided disks half-empty when using 
relative files. 

Relative files demand ext ra 
care. But if you know the rules on 
how to code defensively, you can 
make them behave as they should . 
Sec program lis/illg 011 page 78. • 

COMPUret'. Gazette August 1997 65 



READ And DATA—Two Of A Kind

Larry Cotton

Last month we wrote a state capi

tals drill program which illustrated

some of the BASIC commands

we've learned. However, because

we used only the BASIC commands

we've covered so far in this column,

the program wasn't very elegant.

This month we'll delve into two ex

tremely useful statements—READ

and DATA—which will ultimately

allow us to modify and greatly

shorten the program, depending on

how many drill questions we want

to ask. In the process, we'll add just

the touch of elegance we need and,

as a bonus, make the program easi

er to understand.

Before we modify the program,

let's go over a few basics. If you un

derstand these examples without

entering and running them, that's

fine. But if you don't understand a

certain example, it would be a good

idea to type it in, run it, and observe

the results.

Reading Strings
READ and DATA work together; if

you use the READ command, there

must be some DATA to read. Their

purpose is best illustrated by study

ing a simple case which uses a

string variable:

10 READ AS

20 DATA RALEIGH

30 PRINT AS

If you run this, READ in line 10

causes the computer to look for a

DATA line. It finds the data at line

20—the word Raleigh—and line 30

prints it out. We could have accom

plished the same results with the

following:

10 A$= "RALE1GH"
20 PRINT AS

So why use READ and DATA?

This simple case, for demonstration

purposes only, shows how READ

and DATA work; in actual practice

these commands are used when
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many pieces of data are to be read.

Reading Numbers
READ also works with numeric

variables:

10 READ A

20 DATA 1000

30 PRINT A

This time, the variable A is assigned

the first (and in this case only)

DATA element, 1000; line 30 prints

it on the screen.

Reading More Than One

Piece of Data
Now let's illustrate how to read

more than one piece of data with

the same command:

10 READ AS, BS

20 DATA RALEIGH, RICHMOND

30 PRINT AS

40 PRINT BJ

Line 10 READs both pieces of data

before going to line 30. Punctuation

is very important when entering

these statements. Note that the

variables A$ and B$—and the data

that will be assigned to them—are

separated by commas. A frequent

error is to put a comma after the

word DATA—don't do it. Also be

sure not to put an extra comma after

the last data element. And check

that your commas really aren't peri

ods. Because the period and comma

keys are side by side on the key

board, it's easy to mistakenly type

one for the other.

It's very important that you

have enough data to be read. Look

at this:

10 READ AS, BS, CS

20 DATA RALEIGH, RICHMOND

If you run this, you get one of

BASIC'S error messages—7OUTOF

DATA ERROR IN LINE 10. The

READ statement in line 10 tries to

read three pieces of data but finds

only two. Note that the line men

tioned in the error message is the

line that's reading the data, not the

DATA line itself.

Using FOR-NEXT With READ

And DATA
Often, a FOR-NEXT loop is used to

read data:

10FORT= 1 TO 5: READ X

20 PRINT X

30 NEXT

40 DATA 5, 10,15,20,25

Now you can begin to appreciate

the value of READ and DATA. The

alternative to this would have been

to make X = 5, then 10, and so on

to 20, printing out each value. Be

sure you have as many pieces of

data as the number of times the

FOR-NEXT loop increments.

One of the more common uses

for reading data is to put values into

certain memory locations, or regis

ters, in the computer that aren't

normally found there. The BASIC

command POKE is used to do that:

10 FOR L-4M52 TO 49157

20 READ D

30 POKE I, D

40 NEXT L

SO DATA 169, 1, 141, 32, 20B, 96

(Type this in only if you have a

Commodore 64.) This little pro

gram demonstrates a very common

technique for installing machine

language programs in the com

puter. {Machine language programs

run much faster than BASIC ones

do; computer games, which usually

need speed for good payability, are

often written in machine language.)

Before this program is run, the

memory locations could contain

numbers in the range of 0-255.

After it's run, the memory locations

would be loaded with specific nu

meric data as shown here:

Location (L)

49152

49153

49154

49155

49156

49157

DATA (D)

169

1

141

32

208

96

The FOR-NEXT loop will in

crement six times; six memory loca-

tions will be affected. Again,
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Larry Cotlon 

Last month we wrote a state capi
tals drill program which illustrated 
some of the BASIC commands 
we've learned. However, because 
we used on ly the BASIC commands 
we've covered so far in this column, 
the program wasn't very elegant. 
Th is month we' ll delve into two ex
tremely useful statements-READ 
and DATA-which will ultimately 
allow us to modify and greatly 
shorten the program, depending on 
how many drill questions we want 
to ask. In the process, we'll add just 
the louch of elegance we need and, 
as a bonus, make the program easi
er to understand. 

Before we modify the program, 
let's go over a few basics. If you un
derstand these examples without 
entering and running them, thai's 
fine. But if you don't understand a 
certain example, it would be a good 
idea to type it in, run it, and observe 
the results. 

Reading Strings 
READ and DATA work together; if 
you use the READ command, there 
must be some DATA to read. Their 
purpose is best illustrated by study
ing a s imple case which us es a 
string variable: 
10 READ AS 
20 DATA RALEIGH 
30 PR INT AS 

If you run this, READ in line 10 
causes the computer to look for a 
DATA line. It finds the data at line 
20-the word Raleigh-and line 30 
prints it out. We could have accom
plished the same results with the 
following: 
10 AS - "RALEIGfI" 
20 PRINT AS 

SO why use READ and DATA? 
This simple case, for demonstration 
purposes only, shows how READ 
and DATA work; in actual practice 
these commands are used when 
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many pieces of da ta are to be read. 

Reading Numbers 
RE AD al so works with numeric 
variables: 
10 READ A 
20 DATA 1000 
30 I'RINT A 

This time, the variable A is assigned 
the fir st (and in this case on ly) 
DATA element, 1000; line 30 prints 
it on the screen. 

Reading More Than One 
Piece of Data 
Now let's ill ustrate how to read 
more than one piece of data with 
the same command: 
10 READ AS, B5 
20 DATA RALEIGH. RICHMOND 
3D PRINT AS 
40 PRINT BS 

Line 10 READs botl! pieces of data 
before going to line 30. Punctuation 
is very important when entering 
these statements. Note that the 
variables A$ and B$-and the data 
that will be assigned to them-are 
separated by commas. A frequent 
error is to put a comma after the 
word DATA-don't do it. Also be 
sure not to put an extra comma after 
the last data element. And check 
that your commas rea lly aren't peri
ods. Because the period and comma 
keys are side by side on the key
board, it's easy to mistakenly type 
one for the other. 

It's very important that you 
have enough data to be read. Look 
at this: 
10 READ AS, B5, CS 
20 DATA RALEIGH. RICHMOND 

If you run this, you get one of 
BASIC's error messages-?OUT OF 
DATA ERROR IN LINE 10. The 
READ statement in line 10 tries to 
read three pieces of data but finds 
only two. Note that the line men· 
tioned in the error message is the 
line that 's readillg the data, not the 
DATA line itself. 

Using FOR-NEXT With READ 
And DATA 
Often, a FOR-NEXT loop is used to 
read data: 
10 fOR T - l TO 5: READ X 
20 PRINT X 
3D NEXT 
40 DATA 5, 10, 15, 20, 25 

Now you ca n begin to appreciate 
the value of READ and DATA. The 
alternative to th is would have been 
to make X = 5, then 10, and so on 
to 20, printing out each value. Be 
sure you have as many pieces of 
data as the number of times the 
FOR-NEXT loop increments. 

One of the more common uses 
for reading data is to put values into 
certain memory locations, or regis
ters, in the computer that aren't 
normally found there. The BASIC 
command POKE is used to do that: 
10 FOR L- 49152 TO 49157 
20 READ D 
30 I'OKE L, D 
~O NEXT L 
50 DATA 169, 1, 141, 32, 208, 96 

(Type this in only if you have a 
Commodore 64.) This little pro
gram demonstrates a very common 
technique (or in sta lling mach ine 
language programs in the com
puter. (Machine language p rograms 
run much faster than BASIC ones 
do; computer games, which usua lly 
need speed for good playability, are 
often written in machine language.) 

Before this program is run, the 
memory locations cou ld contain 
numbers in the range of 0- 255 . 
After it's run, the memory locations 
would be loaded with specific nu
meric data as shown here: 
loution CLI DATA (D) 

49152 169 
~9153 I 
49154 141 
~9155 32 
~9 156 20B 
49157 96 

The FOR-NEXT loop wiII in
crement six times; six memory loca
tions will be affected. Again, 



always make sure the number of

data elements corresponds to the

number of times the FOR-NEXT

loop is to be executed.

Mixing Numeric And
String Data

Numeric and string data can be

mixed:

10 READ S, SS

20 DATA 4, LISA

30 PRINT "NUMBER";S;'1S ";SS

Data is read in the order in which

it's requested. If a numeric variable

is requested (READ S), a number

must be the next piece of data to be

read. Change line 20 to see what

happens if they're switched:

20 DATA LISA, 4

Now, instead of an OUT OF DATA

message, we get a SYNTAX ERROR

message. Line 10 is expecting a

number (S) as its first piece of data,

but instead it gets a string. Note that

the line referred to in the SYNTAX

ERROR message is the DATA line.

The line referred to in an OUT OF

DATA message is the READ line.

Using GOTO With READ

And DATA
GOTO is often used with READ

and DATA. Later you'll see that this

is the key to the rewrite of the state

capitals drill program:

10 READ N$

20 PRINT NS

30 GOTO 10

40 DATA DAVID, MICHAEL, VICTOR,

JIM

Lines 10 and 20 READ and

PRINT the data. Line 30 sends con

trol back to iine 10, which, each

time executed, READs a new piece

of data. If you typed this one in and

ran it, you saw the OUT OF DATA

message after all the names were

printed—there was nothing to limit

how many times the computer exe

cuted GOTO 10.

Here's one way to eliminate

the OUT OF DATA message when

GOTO is used:

10 READ NS: IF NS="QUIT" THEN

END

20 PRINT NS

30 GOTO 10

40 DATA DAVID, MICHAEL, VICTOR,

JIM, QUIT

It would be a good idea to type this

one in and run it. The computer

READs (in line 10) the first name

from DATA line 40 (DAVID) and

prints it in line 20. Line 30 sends

control back to line 10 for another

read (MICHAEL) and so on until all

four names are read and printed.

The last time through line 10, the

word QUIT is read as N$, the IF-

THEN condition is satisfied, and

the program ends. The word QUIT

isn't printed.

For numbers, you can use a

value not normally used by the pro

gram to stop the reading process:

10 READ N: IF N--1 THEN END

20 PRINT N

30 GOTO 10

40 DATA S, 10, 15, 20, IS, -1

Modifying The Drill Program
Now we've covered enough of the

basics of READ and DATA to see

how to modify last month's state

capitals drill program. If you saved

a copy of last month's program, just

load it, type LIST, and change lines

140 and 150 as shown below. (If

not, a complete listing appears at

the end of this article.)

140 READ A$, S$: IF A$~ "QUIT"

THEN 5000

150 FOR 1 = 1 TO 3: PRINT Q$;S$;"7"

Line 140 now expects to find two

pieces of string data—A$ (the an

swer) and S$ (the state name).

When it reads the word QUIT, con

trol is sent to line 5000, the pro

gram-ending routine.

Line 150 is what will make our

new program much more efficient

(and elegant). Compare last

month's program to this one and

you'll see why.

Every time we asked a ques

tion we had to repeat a certain rou

tine and each state's name, which

used five lines. Now we simply use

S$, which is read as the second

piece of data.

As we saw in an example

above, we send control back to

READ more DATA by using the

GOTO statement. Leave lines

160-180 as they are and change

line 190 to

190 GOTO 140

Now erase your old lines 200,

210, 220 and 230 by typing those

numbers and pressing RETURN.

{You may recall that this is the way

to erase BASIC program lines.)

Leave the subroutines as they are in

lines 1000-5000.

The only thing left to do is to

add the data for line 140 to read:

500 DATA RALEIGH, NORTH

CAROLINA, RICHMOND,

VIRGINIA, QUIT, QUIT

Why two QUITs? Remember

that line 140 expects two pieces of

string data. The second doesn't

have to be QUIT; this is just a com

mon programming technique.

Notice now the real value of

the READ and DATA statements:

To expand the program to include

more questions, instead of having

to type five lines for each question

and answer, one simply adds more

data between what's there and the

two QUITs. When line 500 be

comes full, do this:

1. Remove the two QUITs, and

the comma before them, at the end

of line 500.

2. Add more DATA lines—510,

520, and so on.

3. Put DATA as the first word

on each line.

4. Add the data, starting with

the capital, then the state, and alter

nating between the two. Separate

them with commas as in line 500.

5. Put two QUITs as the last

two items of data.

Next month we'll see how and

when to read data repeatedly, using

the RESTORE statement.

Modified Drill Program

SC 100 PRINT"{CLRj"
PK 110 POKE532B0,11:POKE53281,

lliPRIHT'MWHT}"

GJ 120 PRINT:PRINT

RH 130 QS="WHAT IS THE CAPITAL

OF "

BC 140 READAS,SS:IFfiS-"QUIT"TH

EN5000

SX 150 FORI-1TO3iPRINTQ$tSSj"?

AM 160 GOSUB1000

BX 170 IFCS<>ASTHENGOSUB3000iN

EXTtGOSU64000iGOTOl90

BO 180 GO5UB2000

JX 190 GOTO140

XM 500 DATARALEIGH,NORTH CAROL

INA,RICHMOND,VIRGINIA,0

UIT.QUIT

AS 1000 CS-M"iINPUTC5iIFC$«"-T

HEN5000

DS 1010 RETURN

KA 2000 C=C-HiPRIHT"!DOWNjVERY

GOOD!"iFORT-1TO1000:N

EXTiPRINT'lCLRi
J3 DOWN)"[RETURN

BS 3000 PRINT"[DOWNISORRY, THA

T"S NOT CORRECT."!FORT

-!TO1000:tJEXTt PRINT"

!CLR)t3 DOWN J"i RETURN

XP 4000 PRINT"T[!E ANSWER IS "A

S"."

XA 4010 PRIHT!PRINTnPRESS THE

ISPACElSPACr RAR TO GO

ON."

JE 4020 GETSS:IFSS<>" "THEN402

0

SM 4030 PRINT"{CLR}[3 DOWN)"iR
ETURN

BO 5000 PRINTC"CORRECT."iEND Q
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always make sure the number o f 
data elements corresponds to the 
number of times the FOR-NEXT 
loop is to be exeruted. 

Mixing Numeric And 
String Data 
Numeric and s tring data can be 
mixed: 
to READ 5, SS 
20 DATA 4, LISA 
30 PRINT "NUMBER";S;'1S ";SS 

Data is read in the order in which 
it's requested. If a numeric variable 
is requested (READ S), a number 
must be the next piece of data to be 
read. Change line 20 to see what 
happens if they're switched: 
20 DATA LISA, 4 

Now, instead of an OUT OF DATA 
message, we get a SYNTAX ERROR 
message. Line 10 is expecti ng a 
number (S) as its rll'St piece of data, 
but instead it gets a string. Note that 
the line referred to in the SYNTAX 
ERROR message is the DATA line. 
The line referred to in an OUT OF 
DATA message is the READ line. 

Using GOTO With READ 
And DATA 
GOTO is often used with READ 
and DATA. Later you'll see that this 
is the key to the rewrite of the slate 
capitals drill program: 
10 READ N$ 
20 PRINT NS 
30 COTO 10 
40 DATA DAVID, MICHAEL. VICTOR, 

JIM 

Lines 10 and 20 READ and 
PRINT the data. Line 30 sends con
trol back to line 10, which, each 
time executed, READs a new piece 
of data. If you typed this one in and 
ran it, you saw the OUT OF DATA 
message after all the names were 
printed-there was nothing to limit 
how many times the computer exe
cu ted COTO 10. 

Here's one way to eliminate 
the OUT OF DATA message when 
GOTO is used: 
10 READ NS: IF NS- "QUIT' THEN 

END 
20 PRINT NS 
30 COTO 10 
40 DATA DAVID, MICHAEl, VICTOR, 

JIM. QUIT 

It would be a good idea to type this 
one in and run it. The computer 
READs (in line 10) the first name 
from DATA line 40 (DAVID) and 

prints it in line 20. Une 30 sends 
control back to line 10 for another 
read (MICHAEL) and so on until aU 
four names are read and printed. 
The last time through line 10, the 
word QUIT is read as N$, the IF
THEN condition is sa tisfied, and 
the program ends. The word QUIT 
isn't p rinted. 

For numbers, you can use a 
value not nonnally used. by the pro
gram to stop the reading process: 
10 READ N: IF N-- t TIIEN END 
20 PRINT N 
30 COTO 10 
40 DATA S, 10, 15, 20, 15, - 1 

Modifying The Drill Program 
Now we've covered enough of the 
basics of READ and DATA to see 
how to modify last month's state 
capitals drill program. If you saved 
a copy of last month's program, just 
load it, type LIST, and change lines 
140 and 150 as shown below. (If 
not, a complete listing appears at 
the end of this article.) 
t40 READ AS, SS: IF AS - "QUIT" 

THEN 5000 
150 FOR 1- 1 TO J: PRINT QS;S$;"f' 

Une 140 now expects to find two 
p ieces of string data-AS (the an
swer) and S$ (the state name) . 
When it reads the word QUIT, con
Irol is sent to line 5000, the pro
gram-ending routine. 

Line 150 is what will make our 
new program much more efficient 
(and e legant). Compa r e last 
month's program to this one and 
you'll see why. 

Every time we asked a ques
tion we had to repeat a certain rou
tine and each state's name, which 
used five lines. Now we simply use 
S$, which is read as the second 
piece of data . 

As we saw in a n exampl e 
above, we send contro l back to 
READ more DATA by using the 
GOTO statement. Leave line s 
160-180 as they are and change 
line 190 to 
190 COTO 140 

Now erase your old lines 200, 
210, 220 and 230 by typing those 
numbers and pressing RETURN. 
(You may cecaU that this is the way 
to erase BASIC program lines. ) 
Leave the subroutines as they are in 
lines 1000-5000. 

The only thing left to do is to 
add the data for line 140 to read: 

500 DATA RALEIGH, NORTH 
CAROL INA, RICHMOND, 
VIRCINIA, QUIT, QUIT 

Why two QUITs? Remember 
that line 140 expects two pieces of 
s tring data. The second does n 't 
have to be QUIT; th is is just a com
mon programming technique. 

Notice now the real value of 
the READ and DATA statements: 
To expand the program to include 
more questions, instead of having 
to type five lines for each question 
and answer, one simply adds more 
data between what's there and the 
two QUITs. When line 500 be
comes full , do this: 

1. Remove the two QUITs, and 
the comma before them, at the end 
of line 500. 

2. Add more DATA lines-SI O, 
520, and so on. 

3. Put DATA as the first word 
on each line. 

4. Add the data, starting with 
the capital. then the state, and alter
nating between the two. Separate 
them with commas as in line 500. 

5. Put two QUITs as the last 
two items o f data. 

Nt:xt month we'll see how and 
when to read data repeatedly, using 
the RESTORE statement. 

Modified Drill Program 
sc 100 PRINT-(CLR}-
PK 110 POKESll80 ,l l,POKE5ll81, 

11 , PRINT- (WIlT)-
OJ llO PRINT,PRI NT 
.RH llO Q$·-WHAT IS TilE CAPITAL 

0' • 
BC 140 REAOA$ , S$,IFAS--OUIT-TII 

RNS80B 
SX ISO FORI-lTOl,PRINTQS,SS,"? . 
AH 169 GOSUB IB00 
BX 170 IFC$C)A$TIIRNGOSUBl000,N 

EXT , GOSUB4009 ,GOT0 190 
BO leo GOSUBl009 
JX 190 GOT01 40 
XM 580 DATAIIALEIGH , NORTII CAROL 

I NA,RICHMOND,VIRGIN IA,O 
UIT , QUIT 

AS 1000 CS_"- , INPUTCS , IFCS·-oT 
HEN5000 

DS IBIO RETUIW 
KA 2800 C-C+l,PRINT"(OOWN}VERY 

GOODL",FORT_lT01808,N 
EXTIPRINT"(CLR} 
(l OOWN }" , RETURN 

as l OBO PRINT"(OOWN}SORRY, TltA 
T ' S NOT CORRECT. "'PORT 
-lTOIBBB,NEXT,PRINT" 
(CLR lIl OOW)",RETURN 

XP 48B0 PRINT"TlIE ANSWER IS "A 
S" •• 

XA 4010 PRINT. PRlh'T-PRESS THE 
(SPACE} SPAC~ RAR TO GO 
OIL " 

JE 4010 GETS$.lPSS<'" "THEN402 

• SM 4838 PRI NT "{ CLR}t3 DOWN} ", R 

"""" BO SOBB PRINTC"CORRECT.",END .. 
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Extra Assistance

Richard Mansfield

Editorial Director

When you start learning machine

language (ML), the first thing you

need is an assembler program. An

assembler is to ML what the BASIC

language is to programming in

BASIC; It translates your com

mands into actions the computer

can understand and perform when

a program is run. Many assemblers

are available commercially; some

are included in books on ML; and

some have been published in GA

ZETTE and COMrUTE!.

There are a variety of features

to look for when deciding which as

sembler to use, but one of the most

important is its complement of

pseudo-ops, add-ons to the assem

bler which make life easier for the

programmer. Pseudo-ops are the

equivalent of options sold with

automobiles, and, as you might ex

pect, some such options are more

accurately described as necessities

than luxuries.

Unofficial Commands
An "op," short for opcode (which it

self is short for operation code), is a

number that describes an action for

the microprocessor to cany out. For

example, 96 tells the chip to return

from a subroutine. An assembler's

primary job is to translate the set of

abbreviations programmers use into
these opcodes. So, when you pro

gram in ML and use the command

RTS (for ReTurn from Subroutine),

the assembler reads this and stores it

in the computer as 96.

In other words, the assembler

takes your list of commands and

translates them into a list of num

bers. These numbers are the execut-

able ML program. After the

assembler has stored the numbers,

you can SYS to them, and your ML

program will run.

A pseudo-op, by contrast, is
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not part of the official list of ML

abbreviations. Instead, it comes as

an addition to an assembler and

does something to make your pro

gramming easier or faster in the

same way that LIST comes with

BASIC. One of the most valuable

pseudo-ops is the BYTE command

(sometimes called ASC; the names

of pseudo-ops vary from assembler

to assembler). BYTE allows you to

enter a table of numbers directly

into RAM. These numbers are data,

not program opcodes. They might

be the parameters you want POKEd

into the SID chip registers or a list

of calorics for various foods, what

ever. When programming, you sim

ply type BYTE, and the assembler

knows that this isn't one of the nor

mal opcode abbreviations—so it

handles the information in a special
way:

BYTE 112,27,88

These numbers will be stored in

RAM exactly as you typed them. If

this were a list of calories, you could

create a parallel list of foods by

using the BYTE pseudo-op:

BYTE 'TWINKIE.GUMDROP.DONUT

where the BYTE pseudo-op tells the

assembler to translate these charac

ters into their proper screen codes.

(Add a search routine and a few

hundred more foods and you've got

an ML calorie counter program.)

BYTE, then, is a simple way to cre

ate tables, lists, and arrays of data in

ML. You don't want to know how

cumbersome this can be without

that pseudo-op.

Another useful collection of re

lated pseudo-ops gives you control

over the destination of your pro

gram. D or DISK (or a variation

thereof) entered into your program

sends the resulting executable ML

program to the disk drive instead of

directly into RAM. This is valuable

when you want your ML to reside

in memory where the assembler or

other programming utilities are lo

cated. !t helps you avoid overwrit

ing the resident programs. P or

PRINTER sends the results to the

printer for a hardcopy listing, and S

or SCREEN lists there.

The = pseudo-op is essential,

it allows you to assign values to

labels and then use the labels

throughout your program. It's quite

similar to using variables in BASIC:

SCREEN - 1024

can then be used in such situations

as:

STA SCREEN (to put whalevet is in the

Accumulator into screen memory)

STA SCREEN I-512 (using +, the macro

[or automatic addition)

Among the benefits of such la

bels is that you can more easily read

your program listing or utilize glob

al access via search or replace.

Macros

One facility provided by some as

semblers is macros, subroutines you

can import into your program from

disk. For example, if you frequently

need to check for keyboard input,

you could write a general purpose

routine which PEEKs the keyboard

for activity and save it as a macro.

Then, when writing an ML pro

gram which needs to accomplish

this, you could have the assembler

insert this macro instead of typing

each instruction by hand.

Macros have two weaknesses,

though. First, it's often simply easi

er to use a subroutine instead, rath-

er than inserting a routine

repetitively throughout your pro

gram. Second, you have to spend

some time passing parameters to

macros, which means you have to

remember what parameters, in

which order, and then write them

in. It's often better just to write the

routine directly. 9

Richard Mansfi eld 
Editorial Diredor 

When you start learning machine 
language (ML), the first thing you 
need is an assembler program. An 
assembler is to ML what the BASIC 
lan guage is to programming in 
BA SIC : It t ran s lates your co m 
mands into actions th e computer 
can understand and perform when 
a program is run. Many assemblers 
are available commercially; some 
are included in books on ML; and 
some have been published in GA
ZETTE and COMPUTE!. 

There are a variety of features 
to look for when deciding which as
sembler to use, but one of the most 
important is its complement of 
pseudo-ops, add-ons to the assem
bler which make life easier for the 
prog rammer. Pseudo-ops are the 
equi val e nt o f options sold with 
automobi les, and, as you might ex
pect, some such options aTe more 
accurately described as necessities 
than luxuries. 

Unofficial Commands 
An "op," short for opcode (which it
self is short for operation code), is a 
number that describes an action for 
the microprocessor to carry out. For 
example, 96 tells the chip to return 
from a subroutine. An assembler's 
primary job is to translate the set of 
abbreviations programmers use into 
these opcodes. So, when you pro
gram in ML and use the command 
RTS (for ReTurn from Subroutine), 
the assembler reads this and stores it 
in the computer as 96. 

In other words, the assembler 
takes your list of commands and 
translates them into a lis t of num
bers. These numbers are the execut
able ML pr o gram . Af t er the 
assembler has stored the numbers, 
you can SYS to them, and your ML 
program will run . 

A pseudo-op, by contrast , is 

6B COMPUTE./"s Gaz(lI!(I August 1981 

not part of the official list of ML 
abbreviations. Instead, it comes as 
an addition to an assembler and 
does something to make your pro
gramming easier or faster in the 
same way that LIST comes with 
BASIC. One of the most valuable 
pseudo-ops is the BYTE command 
(sometimes called ASC; the names 
of pseudo-ops vary from assem bler 
to assembler) . BYTE allows you to 
enter a table of numbers directly 
into RAM. These numbers are data, 
not program opcodes. They might 
be the parameters you want POKEd 
into th e SID chip regi sters or a list 
o f calories for various foods, what
ever. When programming, you sim
ply type BYTE, and the assembler 
knows that this isn 't one of the nor
mal opcode abbreviations- so it 
handles the infonnation in a special 
way: 
BITE 112,27,88 

These numbers will be stored in 
RAM exactly as you typed them. If 
this were a list of calories, you could 
create a parallel list of foods by 
using the BYTE pseudo-op: 
BYTE "TWINKIE,GUMDROI',DONUT 

where the BYTE pseudo-op tells the 
assembler to translate these charac
ters into their proper screen codes. 
(Add a search routine and a few 
hundred more foods and you've got 
an ML calorie counter program.) 
BYTE, then, is a simple way to cre
ate tables, lists, and arrays of data in 
ML. You don't want to know how 
cumbersome this can be without 
that pseudo-op. 

Another useful collection of re
lated pseudo-ops gives you contra! 
over the destination of your pro
gram. D or DISK (or a variation 
thereof) entered into your program 
sends the resulting executable ML 
program to the disk drive instead of 
directly into RAM. This is valuable 
when you want your ML to reside 
in memory where the assembler or 
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other programming utilities are lo
cated . It helps you avoid overwrit 
ing the res ident prog ram s . P or 
PRI NTER sends the results to the 
printer for a hardcopy listing, and S 
or SCREEN lis ts there. 

The = pseudo-op is essential. 
It allows you to assign values to 
la bels and t he n use the la bel s 
through out your program. It 's quite 
similar to using va riables in BASIC 
SCREEN - 1024 

can then be used in such situa tions 
as: 
STA SCREEN (to put whatever is in the 
ACC\.Imulator into screen memory) 

STA SCREEN + SI2 (using + , thl! macro 
(or automatic addition) 

Among the benefits of such [a ~ 
bels is that you can more easily read 
your program listing or utilize glob
al access via search or replace. 

Macros 
One facility provided by some as
semblers is macros, subroutines you 
can import into your program from 
disk. For example, if you frequently 
need to check for keyboard input, 
you could write a general purpose 
routine which PEEKs the keyboard 
for activity and save it as a macro. 
Then, when writing an ML pro
gram which needs to accomplish 
this, you could have the assembler 
insert this macro instead of typing 
each instruction by hand . 

Macros have two weaknesses, 
though. First, it 's often simply easi ~ 
er to use a subroutine instead, rath~ 
er than inserting a routine 
repetitively throughout your pro
gram. Second, you have to spend 
some time passing parameters to 
macros, which means you have to 
remembe r what parameters, in 
which order, and then write them 
in. It 's often better just to write the 
routine directly. • 



Tricks Worth Remembering

Todd Heimarck

Assistant Editor

Every once in a while, you run

across a trick that's not an enor

mously useful programming tool

but is still worth remembering.

Here are a few such tricks, which

are valuable primarily because they

save you some time.

Loading And Saving

Running a BASIC program is a two-

step process: First you load it into

memory, then you type RUN. But

on the 64, you can load and run a

disk-based program by typing

LOAD "'filename",8: (don't press

RETURN), and then holding down

the SHIFT key and pressing RUN/

STOP. Make sure you place a colon

after the 8. On the 128, you can use

RUN "filename" for BASIC, or

BOOT "filename" for machine lan

guage programs.

When a directory is showing

on the screen and you see the file

you want to load, you can save a lit

tle typing by moving the cursor up

to the line that lists the file. Type

LOAD on top of the number of

blocks, move the cursor just past

the closing quotation mark, add ,8:

(again, the colon is important), and

press RETURN. On the 128, you

can replace the LOAD with D

SH1FT-L (the abbreviation for

DLOAD) or RUN. Press TAB a cou

ple of times to get past the last quo

tation mark, then ESC-Q or ESC-

@, and then RETURN.

if you put a line like 10 REM

SAVE"O0/i7ename",8 at the begin

ning of a program, you can list line

10, cursor to the version number (to

change it to 01, 02, 03, and so on)

and press RETURN. To save the

program, put the cursor on the line

number and press the space bar to

erase the 10 and the REM. Then just

tap RETURN. When developing

large, important programs, I usually

alternate disks, putting the odd-

numbered versions on one disk and

the even-numbered versions on the

other. When the disk begins to fill

up, erase the old versions with the

question mark wildcard: OPEN

15,8,15, "S0:7!filenathe": CLOSE 15.

Shortcuts
At times, you'll discover that

you've put too many commands on

one line, and, when you want to

add a few things to the middle of

the line, the insert key won't allow

you to go beyond the 64's 80-char-

acter limit. Rather than retyping the

second part of the line, you can split

it up by listing it twice. Change the

line number of the second line—

from 580 to 582, for example. Now

you have two lines that are exactly

the same. On the first one (line

580), use the space bar to erase the

second part of the line. On the sec

ond line (582), move to the middle

of the line and delete backwards.

A quick way to escape quote

mode or insert mode is to press

SHIFT-RETURN. This also useful if

you change your mind after chang

ing a line. The normal RETURN

key causes a direct-mode command

to execute or, if the line starts with a

number, it adds the line to the pro

gram in memory. SHIFT-RETURN

doesn't do either; it just puts the

cursor on the beginning of the next

line and turns off reverse mode,

quote mode, and insert mode.

If you use a utility like "Meta-

BASIC" that lets you define the

function keys, or if you have a 128,

it's handy to define the function

keys to list portions of your pro

gram. Change the definition for the

fl key to LIST-199, the definition

for f3 to LIST200-399, and so on.

(Since MetaBASIC limits key defi

nition strings to ten characters, you

may have to abbreviate LIST to L

SHIFT-I.) You can then press the

appropriate function key to see a

specific part of the program.

To send output to a printer, you

first open a channel with a line such

as OPEN 1,4 or OPEN 1,4,7. Don't

use CMD to divert PRINT state

ments to the open channel; CMD

can be canceled (if the program does

a GET, for example). Instead, use

PRINT#. When you're developing a

program that writes to the printer,

you can save paper during testing by

changing the OPEN to route output

to device 3—OPEN 1,3, for ex

ample. Device 3 is the screen, so any

further PRINT#1 statements would

send lines to the screen instead of

the printer. When the program is

fully debugged and running, you

can change the device number in the

OPEN statement back to a 4.

Debugging
In programs that contain many

DATA statements, it's common to

make a typing error here and there.

It's not much fun to proofread a list

of numbers, so here are some sug

gestions for pinpointing typing

mistakes. First, if you get an ILLE

GAL QUANTITY error in the line

that contains a READ followed by a

POKE, the problem is most likely a

number in DATA that's larger than

255 or smaller than 0. When this

happens, PRINT PEEK{63) +

PEEK(64)"256 will usually tell you

which line of DATA contains the

item that's out of range for POKE-

ing. The equivalent memory loca

tions on the 128 are 65 and 66.

Another problem is acci

dentally separating two numbers

with a period instead of a comma.

To find an errant period, use this

two-line program (substitute mem

ory locations 65 and 66 in line 2 on

the 128):

1 READ A: IF A-1NT{A) THEN 1

2 PRINT "CHECK LINE"; PEEKI63) +

PEEKI64C256: END

If there aren't any periods, line

1 will eventually run out of DATA

to read. If you did accidentally type

a period, line 2 will tell you which
line to check. W
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Every once in a while, you run 
across il trick that's not an enor
mously useful programming tool 
but is still worth remembe ring. 
Here are a few such tricks, wh ich 
are valuable primarily beca use they 
save you some time. 

l oading And Saving 
Running a BASIC program is a two
stcp process: First you load it into 
memory, then you type RUN. But 
on the 64, you can load and run a 
disk-based prog ram by typing 
LOAD "fi/cllame".8: (don't press 
RETURN), and then holding down 
the SHIFT key and pressing RUN/ 
STOP. Make sure you place a colon 
after the 8. On the 128. you can use 
RUN "filen ame" for BASIC, or 
BOOT "filename" for machine lan
guage programs. 

When a directory is showing 
on the screen and you see the file 
you want to load, you can save a lit
tle typing by moving the cu rsor up 
to the line that lists the file. Type 
LOAD on top of the number of 
blocks, move the cursor just past 
the closi ng quotation mark, add ,8: 
(again, the colon is important), and 
press RETURN. On the 128, you 
can replace the LOAD with D 
SH IFT-L (the abbreviation for 
DLOAD) or RUN. Press TAB a cou
pic of times to get past the last quo
tation mark, then ESC-Q o r ESC
@' and then RETURN. 

If you put a line like 10 REM 
SAVE"OOfi1enume",8 at the begin
ning of a program, you can lisl line 
10, cursor to the vcrsion number (to 
change it to 01, 02, 03, and so on) 
and press RETURN. To save the 
program. put the cursor on the line 
number and press the space bar to 
erase the 10 and the REM. Then just 
tap RETURN. When develop ing 
large, important programs, I usually 
alternate d isks, putting the odd-
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numbered versions on one disk and 
the even-numbered versions on the 
other. When the disk begins to fill 
up, erase the old versions with the 
quest ion mark wildcard: OPEN 
15,8,15, "SO:??file"ame": CLOSE 15. 

Shortcuts 
At times. you'll discover t ha t 
you've put too many commands on 
one line, and, when you want to 
add a few things to the middle of 
the line, the insert key won 't allow 
you to go beyond the 64's 80-char
acter limit. Rather than retyping the 
second part of the line, you can split 
it up by listing it twice. Change the 
line number of the second line
from 580 to 582, for example. Now 
you have two lines that are exactly 
the same. On the first one (line 
580), use the space bar to erase the 
second part of the line. On the sec
ond line (582), move to the middle 
of the line and delete backwards. 

A quick way to escape quote 
mode or insert mode is to press 
SHIFT-RETURN. This also useful if 
you change your mind after chang
ing a line. The normal RETURN 
key causes a direct-mode command 
to execute or, if the line sta rts with a 
number. it adds the line to the pro
gram in memory. SHIFT -RETURN 
doesn't do either; it just puts the 
cursor on the beginning of the next 
line and turns off reverse mode, 
quote mode, and insert mode. 

If you use a utility li ke "Meta
BASIC" that lets you define the 
function keys. or if you have a 128. 
it's handy to define the function 
keys to list portions of your pro
gram. Change the definition for the 
f1 key to LlST-199, the defin ition 
for f3 to LlST200-399, and so on. 
(Since MetaBAS IC limits key defi
nition strings to ten characters, you 
may have to abbreviate LI ST to L 
SHIFT-I.) You can then press the 
appropriate function key 10 see a 
specific part of the program. 

To send output to a printer, you 

first open a channel with a line such 
as OPEN 1,4 or OPEN 1,4,7. Don't 
usc CMD to divert PR INT state
ments to the open channel; CMD 
ca n be canceled (if the program does 
a GET, for example). Instead, use 
PRINT#. When you're developing a 
program that writes to the printer, 
you ca n save paper during testing by 
changing the OPEN to route output 
to device 3-0PEN 1,3, for ex
ample. Device 3 is the screen, so any 
further PRINT#! statements would 
send lines to the screen instead of 
the pri nter. When the program is 
fully debugged and running, you 
can change the device number in the 
OPEN statement back to a 4. 

Debugging 
In prog rams that contain many 
DATA statements, it's common to 
make a typing error here and there. 
It 's not much fun to proofread a list 
of numbers, so here are some sug
gestio ns for pinpointing typing 
mistakes. First, if you get an ILLE
GAL QUANTITY error in the line 
that contains a READ followed by a 
POKE, the problem is most likely a 
number in DATA that's larger than 
255 or smaller than O. When this 
happens , PRINT PEEK(63) + 
PEEK(64)·256 will usua lly tell you 
which line of DATA contains the 
item that's out of range for POKE
ing. The equiva lent memory loca
tions on the 128 arc 65 and 66. 

A n other prob lem is acci
dentally separating two numbers 
with a period instead of a comma. 
To find an errant period. use this 
two-line program (substitute mem
ory locations 65 and 66 in line 2 on 
the 128): 
I READ A: IF A- INT(M THEN 1 
2 I' IU NT "CHECK LI NE"; I'EEK(6J) + 

l'EEK(64)0256: END 

If there aren't any periods, line 
1 will eventually run out of DATA 
to read. If you d id accidentally type 
a period, line 2 will tell you which 
line to check. • 
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RAM Usage On The

Commodore 128
Ottis R. Cowper

Understanding and manipulating RAM on the Commodore 128

can be tricky business. This excerpt from Mapping the Com

modore 128 (from COMPUTE! Books) offers a technical over

view of key RAM locations, and provides a wealth of useful

information. Included are various tips and techniques for 128

programmers.

The Commodore 128, as its name

implies, has 128K of primary RAM

in two 64K blocks. The computer's

elaborate memory management sys

tem can mix RAM from one or both

blocks together with ROM or I/O

chip registers to create the configu

rations known as banks. In general

the 128 sees RAM from block 0 in

even-numbered banks (0, 4, 8, 14)

and RAM from block 1 in odd-

numbered banks (1,5, 9). A notable

exception is bank 15, where RAM

from block 0 is seen. Another sig

nificant exception is that in every

bank the system normally sees

RAM from block 0 in locations 2-

1023/$0002-$03FF. (Locations

0-1/$00-$01 are used for the pro

cessor's on-chip I/O port and are

never seen as RAM.) This means

that the lowest IK of RAM in block

1 normally remains invisible and

unused. The common IK block and

locations 1024-7167/$0400-$1BFF

in block 0 have special uses. MMU

registers, rather than RAM or ROM,

are seen at addresses 65280-65284/

$FF00-$FF04 in every bank con
figuration.

Two pointers in page 10/$OA

indicate the range of locations in

block 0 considered free RAM. Loca

tions 2565-2566/$0AO5-$0AO6

point to the lowest free address,
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and locations 2567-2568/$0A06-

$0A07 point to one byte beyond the

highest free address. These pointers

are initialized during the reset se

quence to 7168/$1COO and 65280/

$FF0O, respectively. The pointer

values can also be changed with the

Kernal MEMTOP and MEMBOT

routines. However—unlike earlier

Commodore computers—the val

ues in these pointers have no effect

on the range of addresses used by

BASIC.

BASIC RAM Usage
For BASIC programming, the areas

of RAM normally available for stor

age of programs and variables are

locations 7168-65279/SlCOO-

$FEFF in block 0 and 1024-65279/

$0400-$FEFF in block 1. This is a

total of 122,368 bytes of available

RAM space (illustrated in Figure 1).

This explains why part of the mes

sage you see when you turn on or

reset the computer says 122365

BYTES FREE. (The three missing

bytes are to account for the zero

byte required by BASIC before the

first program line and the two zero

bytes used to mark the end of the

program.)

Actually, it's a bit misleading to

claim that many free bytes, since

you can't write a BASIC program

120,000 bytes long. The free RAM is

divided into two distinct segments:

58,112 bytes in block 0 for BASIC

program text and 64,256 bytes in

block 1 for variables and strings.

(For comparison, the Commodore

64 offers 38,911 bytes for program

text and variables combined.)

As noted in Figure 1, there is

one additional factor which affects

the amount of memory available

for program text. When you use a

GRAPHIC statement to set up a

high-resolution screen, an addi

tional 9K is reserved in block 0: IK

at 7168-8191/$1COO-$1FFF for

color information and 8K at

8192-16383/$2000-$3FFF for the

screen bitmap. In this case, the

amount of RAM available for

BASIC program text is reduced to

48,896 bytes (locations 16384-

65279/$4000-$FEFF in block 0). If

a program is already in memory

when the GRAPHIC statement is

executed, program text will be

moved upward in memory—the

starting address will be changed

from 7169/$1CO1 to 16385/

$4001—and the program will be re

linked to work at the new address

es. Once a high-resolution memory

area is established, it remains allo

cated until a GRAPHIC CLR state

ment is executed, at which time the

program text is moved down to

start at 7169/$1CO1 again.

Pointers in zero page and page

18/$12 indicate the amount of

RAM currently used for program

text and variables. BASIC program

text is assumed to begin at the ad

dress in block 0 specified in loca-

RAM Usage On The 
Commo(lore 128 

Ottis R. Cowper 

Understalldiug and ma"ipulatillg RAM 011 the Commodore 128 
can be tricky busillfSS. Tllis excerpt from Mapping the Com
modore 128 (from COMPUTE! Books) offers a tecltll ical over
view of key RAM locatiolls, alld provides a wealtlt of useful 
ill/ormation. In cluded are various tips and techniques for 128 
programmers, 

The Commodore 128, as its name 
implies, has 128K of primary RAM 
in two 64K blocks. The computer's 
elaborate memory management sys
tem can mix RAM from one or both 
blocks together with ROM or I/O 
chip registers to create the configu
rations known as ba nks. In general 
the 128 sees RAM from block 0 in 
even-numbered banks (0, 4, 8, ]4) 
and RAM from block 1 in odd
numbered banks (I. 5, 9). A notable 
exception is bank 15, where RAM 
from block 0 is seen. Another sig
nificant exception is that in every 
bank the system no rm a ll y sees 
RAM from block 0 in locations 2-
1023/$0002-$03FF. (Locations 
0- 1/$00-$01 are used for the pro
cessor's on-chip I/O port and are 
never seen as RAM.) This means 
that the lowest 1 K of RAM in block 
I norma ll y remains invisible and 
unused. The common l K block and 
locations I024-7167/$0400-$ l BFF 
in block 0 have special uses. MMU 
registers, rather than RAM or ROM, 
are seen at addresses 65280-65284/ 
$FFOO-$FF04 in eve ry bank co n
figuration. 

Two pointers in page IO/$OA 
indicate the range of locations in 
block 0 considered free RAM. Loca
tio ns ?565-2566/$OA05-$OA06 
point to the lowest free address, 
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and locations 2567-2568/$OA06-
$OAD7 point to one byte beyond the 
highest free address. These pointers 
are initialized during the reset se
quence to 7168/$ICOO and 65280/ 
$FFOO, respectively. The po inter 
values can also be changed with the 
Kernal MEMTOP and MEMBOT 
routines. However- unlike earlier 
Commodore computers- the val
ues in these pointers have no effect 
on the range of addresses used by 
BASIC. 

BASIC RAM Usage 
For BASIC programming, the areas 
of RAM normally available fo r stor
age of programs and variables are 
locat ions 7168- 65 279/$ 1 COO
$FEFF in block 0 and 1024-65279/ 
$0400- $FEFF in block l. This is a 
total of 122,368 bytes of available 
RAM space (illustrated in Figure 1). 
This explains why part of the mes
sage you see when you tum on or 
reset the computer says 122365 
BYTES FREE. (The three missing 
by tes are to accoun t for the zero 
byte requ ired by BASIC before the 
first program line and the two zero 
bytes used to mark the end of the 
program.) 

Actually, it's a bit misleading to 
claim that many free bytes, since 
you can't write a BASIC program 

120,000 bytes long. The free RAM is 
divided into two distinct segments: 
58,112 bytes in block 0 for BASIC 
program text and 64,256 bytes in 
block 1 for variables and strings. 
(For comparison, the Commodore 
64 offers 38,9 11 bytes for program 
text and variables combined .) 

As noted in Figure 1, there is 
one additional factor which affects 
the amount of memory available 
for program lext. When you use a 
GRAPHIC statement to set up a 
high -resolution screen, an addi
tionai9K is reserved in block 0: lK 
at 7 168-8191 /$ I COO-$ IFFF fo' 
colo r info rmation and 8K at 
8192- 16383/$2000-$3FFF fo' the 
screen bitmap. In this case, the 
amount o f RAM available for 
BASIC program text is reduced to 
48,896 bytes (loca ti o ns 16384-
65279/$4000-$FEFF in block 0). If 
a program is already in memory 
when the GRAP HIC statement is 
exec uted , progra m text will be 
moved upward in memory- the 
starting address wi ll be changed 
from 7 169/5 1CO I to 16385/ 
$4001-and the program will be rc
linked to work at the new address
es. Once a high-resolution memory 
area is established, it remains allo
cated until a GRAPHIC CLR state
ment is executed, at which time the 
program text is moved down to 
sta rt at 7169/$I CO I again. 

Pointers in zero page and page 
18/$ 12 indicate the amount of 
RAM currently used for program 
text and variables. BASIC program 
text is assumed to begin at the ad
dress in block 0 specified in loca-



Figure 1. BASIC RAM Usage
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tions 45-46/$2D-$2E. That

pointer is always initialized to

7169/$1CO1 during the BASIC cold

start routine. Unlike the Commo

dore 64, which sets its start-of-

BASIC pointer according to the

value in the system's start-of-free-

memory pointer, the 128 sets the

address value without regard for

the value in locations 2565-2566/

$OA05-$OA06. Locations 4626-

4627/$1212-$1213 point to one

byte beyond the highest address in

block 0 available for program text.

That pointer is initialized during

BASIC cold start to 6528O/$FF00,

again without regard to the value in

the Kemal memory pointer at loca

tions 2567-2568/$OA07-$OA08.

The actual ending address of

the program text currently in mem

ory is specified by the value in loca

tions 4624-4625/$1210-$1211.

That pointer is initialized during

the BASIC CLR routine with an ad

dress value that is two bytes be

yond the starting address in

locations 45-46/$2D-$2E. The

pointer value is updated each time

a BASIC program line is added or

deleted. An OUT OF MEMORY er

ror occurs if the address in locations

4624-4625/$1210-$1211 reaches

the value in locations 4626-4627/

$1212-$1213. The ending address

pointer is set after a LOAD to the

address of the last byte loaded, and

the SAVE routine uses the values in

the starting and ending address

pointers as the starting and ending

addresses for the block of memory

to be saved.

The address in the pointer at

locations 47-48/$2F-$30 marks

the start of scalar (nonarray) vari

ables in bank 1. The pointer is ini

tialized to 1024/$0400 during the

BASIC cold start routine. A pointer

at locations 49-50/$31-$32 marks

the end of scalar variables and the

beginning of arrays; another point

er at locations 51-52/$33-$34

marks the end of arrays and the be

ginning of free memory in block 1.

The latter two pointers are reset to

the value in locations 47-48/$2F-

$30 during the BASIC CLR routine.

The free memory in block 1 is

used to hold strings of all types—

constants, variables, and arrays. A

pointer at locations 57-58/S39-

$3A holds an address which is one

byte beyond the highest address of

strings in block 1. It is initialized

during BASIC cold start to point to

65280/$FFOO. The string pool is

filled from this address downward

toward the bottom of free memory

indicated in locations 51-52/

$33-$34. A pointer at locations

53-54/$35-$36 marks the current

address of the bottom of the string

pool. That pointer is reset to the

value in locations 57-58/$39-$3A

during the BASIC CLR routine. An

OUT OF MEMORY error occurs if

the value in locations 53-54/

$35-$36 reaches the value in loca

tions 51-52/$33-$34.

Reserving RAM
There are occasions when you will

want to divert an area of RAM from

its normal usage. For example, you

may need to set aside space for a

machine language routine, an alter

nate screen display, or a data buff

er. For machine language (ML)

programming, you can use any area

of RAM if you are willing to learn

the intricacies of the 128's banking

scheme. Otherwise, it's best to re

strict your programming to certain

known areas. For a machine lan

guage routine to be used in con

junction with a BASIC program,
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ti ons 45-46 /$2 D-$2E. That 
pointe r is a lways initia li zed to 
7169/$ICO I during the BASIC cold 
start routine. Unlike the Commo
dore 64, which sets its sta rt-o f
BASIC pointer according to the 
value in the system's start-of-free
memory pointer, the 128 sets the 
address value without rega rd for 
the value in locations 2565-2566/ 
$OA05-S0A06. Locations 4626-
4627/$ 1212-$1213 point to one 
byte beyond the highest address in 
block 0 available for program text, 
That pointer is initialized during 
BASIC cold start to 65280/$FFOO, 

again without regard to the value in 
the Kemal memory pointer at loca
tions 2567-2568/S0A07-$OA08. 

The actual ending address of 
the program text currently in mem
ory is specified by the value in loca
tions 4624-4625 /$ 1210-$1211. 
That pointer is initialized during 
the BASIC CLR routine with an ad
dress value that is two bytes be
yond the start in g add ress in 
locations 45-46 /S2D-$2E. The 
pointer value is updated each time 
a BASIC program line is added or 
deleted, An OUT OF MEMORY er
ror occurs if the address in locations 

4624-4625/ $1210-$1211 reaches 
the value in locations 4626- 4627/ 
$1212-$1213, The ending address 
pointer is set after a LOAD to the 
address of the last byte loaded, and 
the SAVE routine uses the values in 
the s tarting and ending address 
pointers as the starting and ending 
addresses for the block of memory 
to be saved, 

The address in the pointer at 
locations 47-48 /$2F-S30 marks 
the start of scalar (nonarray) vari
ables in bank 1. The pointer is ini
tialized to 1024/$0400 during the 
BASIC cold start routine, A pointer 
at locations 49-50/$31-$32 marks 
the end of scalar variables and the 
beginning of arrays; another point
er at locations 51- 52/$33-$34 
marks the cnd of arrays and the be
ginning of free memory in block 1. 
The latter two pointers are reset to 
the value in locations 47-48/S2F
$30 during the BASIC CLR routine, 

The free memory in block 1 is 
used to hold strings of all types
constants, variables, and arrays, A 
pointer at locat ions 57-58/ $39-
$3A holds an address which is one 
byte beyond the highest address of 
strings in block 1. It is initialized 
during BASIC cold start to point to 
65280/SFFOO, The string pool is 
filled from this address downward 
toward the bottom of (ree memory 
indicated in loca tions 51-52/ 
$33-$34. A pointer at locations 
53-54/$35-$36 marks the current 
address of the bottom of the string 
pool. That pointer is reset to the 
value in locations 57- 58/$39-$3A 
during the BASIC CLR routine. An 
OUT OF MEMORY error occurs if 
the va lue in locat ions 53-54/ 
$35-$36 reaches the value in loca
tions 51-52/ 533-$34, 

Reserving RAM 
There are occasions when ),ou will 
want to divert an area of RAM from 
its nonnal usage. For example, you 
may need to set aside space for a 
machine language routine, an alter
nate screen display, or a data buff
er, For machine lan guage (ML) 
programming, you can use any area 
of RAM if you are willing to learn 
the intricacies of the 128's banking 
scheme. Otherwise, it's best to re
strict your programming to certain 
known areas. For a machine lan 
guage routine to be used in con
junction with a BASIC prog ram, 
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you'll need to select an area which

BASIC doesn't normally use, or to

take away some memory that oth

erwise would be used for program

text or variable storage.

Locations 4864-7167/$1300-

$1BFF in block 0 are currently un

used (even though they are called

"reserved" in some Commodore

literature). This 2304-byte area is

the largest segment of unused, pro

tected RAM in the 128, and it is be

coming extremely popular with 128

ML programmers—much like the

$C000 block in the Commodore 64.
You can expect to see many ML

programs using this area.

Other, shorter blocks are also

available if certain BASIC features

are not used. If tape is not used, the

256 bytes at 2816-3O71/S0B00-

$0BFF are available. However,

unlike other free blocks, this page

may be overwritten during a reset

because disk boot sectors are read

into this area. Thus, the time-

honored Commodore tradition of

using the cassette buffer for short

ML routines is less suitable in the

128. (It's annoying to have to reload

your routine after each reset.)

If your program doesn't use

RS-232 communications, the two

RS-232 buffers at 3072-3583/

$0CO0-$ODFF provide a 512-byte

workspace. This is probably the

best area for short ML routines that

you wish to use in conjunction with

BASIC. (Unlike the cassette buffer,

this area always survives reset in

tact.) If your program doesn't use

sprites, the 512-byte sprite defini

tion area at 3584-4095/$OE0O-

SOFFF is also available. Of course, if

your program uses neither tape nor

RS-232 nor sprites, you can use the

full 1280 bytes at 2816-4095/

$OB00-$0FFF, or any subsection

thereof,

To use a large ML program in

conjunction with BASIC, there is an

easy way to reserve over UK of

protected RAM. However, this

technique works only if neither the

BASIC nor ML program requires

high-resolution graphics. The trick

is to use the BASIC GRAPHIC

statement to set aside a high-reso

lution screen area at 7168-16383/

$1COO-$3FFF. As mentioned

above, this area remains allocated

until a GRAPHIC CLR statement is

executed. Simply begin your BASIC

program with a line like GRAPHIC
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1:GRAPHIC 0 (or GRAPHIC

1:GRAPHIC 5 if you want to use

the 80-column display). Then

BLOAD or POKE the machine lan

guage program into the reserved

area. In addition to the 9K screen

area, you can also use the contigu

ous unused area just below, at

4864-7167/$1300-$lBFF. If you

want to use a machine language

program in conjunction with

BASIC and high-resolution graph

ics, you'll have to resort to bank-

switching techniques if the

program is too large to fit in the un

used area at 4864/$1300.

It's possible to reserve space

above or below either the BASIC or

variable/string areas. To reserve

space below BASIC program text,

increase the value in the start-of-

BASIC pointer at locations 45-46/

$2D-$2E by the number of bytes

you want to reserve. (To reserve an

even number of 256-byte pages,

you need only change the value in

location 46/$2E.) Two other steps

are also necessary: BASIC requires

a zero byte below the first location

in its program text space, and a

NEW operation is required to reset

other important memory pointers.

For example, to reserve three pages

(768 bytes) below the normal start

of BASIC, you would use a state

ment like this:

POKE 46,31:POKE 31'256,D:NEW

After this statement is executed, the

area at 7168-7935/$lC00-$lEFF

is protected from BASIC until the

next time the BASIC cold start rou

tine is performed (normally during

the next reset sequence). The point

er value is unaffected by RUN/

STOP-RESTORE. This technique is

less useful when a high-resolution

screen area is allocated. In that case,

the start of BASIC is moved to

16384/$4000. The technique for re

serving space at the start of BASIC

still works, but the reserved memo

ry will lie above 16383/K3FFF,

which is the highest address seen as

RAM in bank 15— the bank in

which Kernal ROM is visible and to

which BASIC defaults. Thus, an ML

routine above that boundary will be

invisible unless you tinker with the

MMU configuration register.

Space can be reserved at the

top of the BASIC program area by

reducing the value in the pointer at

locations 4626-4627/$1212-$1213

by the desired number of bytes.

(Again, if you wish to reserve an

even number of 256-byte pages,

you can simply reduce the value in

location 4627/$1213.) No addition

al steps are required other than

changing the pointer value. This

technique was often used in the

Commodore 64 to reserve space for

machine language routines; its use

fulness is more limited in the 128

because of the 16384/$4000

boundary of RAM visible in bank

15, which was mentioned above.

To easily use the reserved area for

an ML routine in conjunction with

BASIC, the top of memory must be

lowered sufficiently to make at least

a portion of the reserved area ap

pear below the boundary of RAM

visible in bank 15; this dramatically

reduces the amount of memory

available for program text. It's not

even possible when a high-resolu

tion screen area is allocated. The

technique can, however, be useful

for setting aside an area in block 0

for a buffer, a reserved area of

memory for data storage.

You can also reserve space in

block 1, either above or below the

variable/string area. To reserve

space be!ow variables, add a value

corresponding to the number of

bytes to be reserved to the address

in the pointer at locations 47-48/

$2F-$30. (As with the other point

ers, you can simply increase the

value in location 48/$30 if you are

reserving an even number of 256-

byte pages.) This step must be fol

lowed by a BASIC CLR statement

to reset other variable pointers, so it

should be performed early in the

program (CLR erases all current

variable values). The following line

reserves an additional IK at the bot

tom of variable space, locations

1024-2047/$0400-$07FFin block 1:

100 POKE 48,8:CLR

Once established, the reserved area

will remain intact until the next

time the BASIC cold start routine is

executed, normally at the next re

set. The setting is unaffected by

RUN/STOP-RESTORE.

Since this reserved RAM is in

block 1, it can't be used for ML rou

tines as easily as the RAM from

block 0. There is no standard bank

configuration that makes BASIC

and Kernal ROM visible in conjunc

tion with block 1 RAM. Of course, it

you'll need to select an area which 
BASIC doesn't nonnally use, or to 
take away some memory that oth
envise would be used for program 
text or variable storage. 

Locations 4864-7167/S1300-
S1BFF in block 0 are currently un
used (even though they are called 
" reserved" in some Commodo re 
literature). This 2304-byte area is 
the largest segment o f unused, pro
tected RAM in the 128, and it is be
coming extremely popular with 128 
ML programmers-much like the 
SCOOO block in the Commodore 64 . 
You ca n expect to see many ML 
programs using this area . 

Other, shorter blocks are also 
available if certain BASIC features 
are not used. If tape is not used, the 
25 6 bytes at 2816-307 1/S0800-
SOBFF are availab le. However , 
unlike other free blocks, this page 
may be ovenvritten during a reset 
because disk boot sectors are read 
into this area. Thus, th e time
honored Commodore tradition of 
using the cassette buffer for short 
ML routines is less suitable in the 
128. (It's annoying to have to reload 
your routine after each reset.) 

If your program doesn ' t use 
RS-232 communications, the two 
RS -232 buffe rs at 3072-3583/ 
SOCOO-$OOFF provide a S12-byte 
workspace. This is probably the 
best area for short ML routines that 
you wish to use in conjunction with 
BASIC. (Unlike the cassette buffer, 
this area always survives reset in
tact.) If your program doesn't use 
sprites, the 5 12-byte sprite defini
tion a rea at 3584- 4095/S0EOO
$OFFF is also available. Of course, if 
you r program uses neither tape nor 
RS-232 nor sprites, you can use the 
full 1280 b ytes at 2816-4 095/ 
$OBOO-$OFFF, or any subsectio n 
thereof. 

To use a large ML program in 
conjunction with BASIC, there is an 
easy way to reserve over 11K of 
p rotected RAM . However, this 
technique works only if neither the 
BASIC nor ML program requires 
high-resolution graphicS. The trick 
is to use the BASIC GRAPHIC 
statement to set aside a high-reso
lution screen area at 7168- 16383/ 
$ICOO-$3FFF. As mentioned 
above, this area remains allocated 
until a GRAPHIC CLR statement is 
executed. Simply begin your BASIC 
progra m with a line like GRAPHIC 
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I :GRAPHIC 0 (0. GRAPHIC 
l :CRAPHIC 5 if you want to use 
the 80 -column display). The n 
BLOAO or POKE the machine lan
guage program into the reserved 
area. In addition to the 9K screen 
area, you can also use the contigu
ous unused a rea just be low, at 
4864-7167/ $1300-$IBFF. If you 
want to use a machine language 
program in conjunction with 
BASIC and high -resolution graph
ics, you'll have to resort to bank
s witching techniques if the 
program is too large to fit in the un
used area at 4864 / $1300. 

It's possible to reserve space 
above or below either the BASIC or 
variable/string areas. To reserve 
space below BASIC program text, 
increase the value in the s tart-o f
BASIC pointer at locations 45-46/ 
$20-$2E by the number of bytes 
you want to reserve. (To reserve an 
even number of 256-byte pages, 
you need only change the value in 
location 46/$2E.) Two other steps 
arc also necessary: BASIC requires 
a zero byte below the first location 
in its program text space, and a 
NEW operation is required to reset 
other important memory pointers. 
For example, to reserve three pages 
(768 bytes) below the normal start 
of BASIC, you would use a state
ment like this: 
POKE 46,Jl :POKE Jl'2S6,O:NEW 

After this statement is executed, the 
area at 7168-7935 / $1COO-SIEFF 
is protected from BASIC until the 
next time the BASIC cold start rou
tine is performed (normally during 
the next reset sequence). The point
er value is unaffected by RUN/ 
STOP-RESTORE. This technique is 
less useful when a high-resolution 
screen area is allocated. In that case, 
the start of BASIC is moved to 
16384/$4000. The technique for re
serving space at the start of BASIC 
still works, but the reserved memo
ry wi ll lie above 16383 /$3 FFF, 
which is the highest address seen as 
RAM in bank IS-t he bank in 
which Kernal ROM is visible and to 
which BASIC defaults. Thus, an ML 
routine above that boundary will be 
invisible unless you tinker with the 
MMU configura tion register. 

Space can be reserved at the 
lop of the BASIC program area by 
reducing the value in the pointer at 
locations 4626- 4627/ 51212-$1213 

by the desired number of bytes. 
(Again, if you wish to reserve an 
even number of 256-byte pages, 
you can simply reduce the value in 
location 4627/$ 121 3.) No addition
al s teps are required other than 
changing the pointer value. This 
technique was often used in the 
Commodore 64 to reserve space for 
machine language routines; its use
fulness is more limited in the 128 
because of the 16 38 4/$4000 
boundary o f RAM visible in bank 
15, which was mentioned above. 
To easily use the reserved area for 
an ML routine in conjunction with 
BASIC, the top of memory must be 
lowered sufficiently to make at least 
a portion of the reserved area ap
pear below the boundary of RAM 
visible in bank 15; this d ramatically 
redu ces the amount of memory 
available for program text. It 's not 
even possible when a high-resolu
tion screen area is allocated. The 
technique can, however, be useful 
for setting aside an area in block 0 
for a buffer , a rese rved area of 
memory for data storage. 

You can also reserve space in 
block 1. either above or below the 
variable/string area. To reserve 
space below variables, add a value 
correspondin g to the number of 
bytes to be reserved to the address 
in the pointer at loca tions 47- 48/ 
$2F-$30. (As with the other point
ers, you can simply increase the 
va lue in location 48/$30 if you are 
reserving an even number of 256-
byte pages.) This step must be fol
lowed by a BASIC CLR statement 
to reset other variable pointers, so it 
should be perfonned early in the 
program (CLR e rases all current 
variable values). The following line 
reserves an additionallK at the bot
tom of variab le space, locations 
1024-2047/$0400-$07FF in block 1: 

100 POKE 48,8:CLR 

Once established, the reserved area 
will remain intact until the next 
time the BASIC cold start routine is 
executed, normally at the next re
set. The setting is unaffected by 
RUN/STOP-RESTORE. 

Since this reserved RAM is in 
block I , it can't be used for ML rou
tines as easily as the RAM from 
block O. There is no standard bank 
configura tion that makes BASIC 
and Kernal ROM visible in conjunc
tion with block 1 RAM. Of course, it 



is possible to access Kernal or

BASIC routines indirectly by using

the JSRFAR or JMPFAR routines.

One use for a reserved area in block

1 would be for an alternate 40-

column screen.

To reserve space above strings,

subtract a value corresponding to

the number of bytes to be reserved

from the address in the pointer at lo

cations 57-58/$39-$3A. (As with

the other pointers, you can simply

increase the value in location 58/

$3A if you are reserving an even

number of 256-byte pages.) This

step must also be followed by a

BASIC CLR statement to reset other

string pointers, so it should be per

formed early in the program (CLR

erases all variable values). The fol

lowing line reserves 31K at the top

of string space, locations 32768-

65279/$8000-$FEFF in block 1:

100 POKE 58,128:CLR

Once established, the reserved area

will remain intact until the next

time the BASIC cold start routine is

executed—normally at the next re

set. The setting is unaffected by

RUN/STOP-RESTORE. As men

tioned above, this area can't be easily

used for machine language routines

since it is in block 1, One appropri

ate use for a reserved area here

would be for a data buffer—to hold

downloaded text in a telecommuni

cations program, for example.

Using ML Without BASIC

You have several options when

using ML programs alone, without

BASIC. Trie simplest, if your pro
gram is less than 9K (9216 bytes)

long, is to leave the system in its de

fault bank 15 configuration and use

the visible area of block 0 RAM at

7168-16383/$lC00-$3FFF. (If you

need a few more bytes, you can

stretch the start of the program

down to the bottom of the reserved

area at 4864/S1300.) With this set

up, you have full access to the I/O

chip registers and all the routines in

BASIC and Kernal ROM.

If you need more space, but

still want access to Kernal routines,

you can change the settings of bits

1-3 of the MMU configuration reg

ister to switch out BASIC ROM.

Storing a value of 14/$0E in the

register at 65280/SFF00 will set up

a configuration with block 0 RAM,

I/O chip registers, and Kernal

ROM. In this case, you'll have ac

cess to over 43K of contiguous free

RAM, locations 4864-49151/

$1300-$BFFF. If you want to use a

high-resolution screen in conjunc

tion with your ML routine, it's easi

est to set up the screen in its normal

location (7168-16383/$lC00-

$3FFF). This means that if your pro

gram is too long to fit below the

screen areas you'll need to switch

out BASIC to have some RAM visi

ble with Kemal ROM. (You could

still use the Kernal JSRFAR routine

to access BASIC routines—if you

wanted to use some of the graphics

drawing routines, for example.)

Although it is possible to set up

a custom MMU configuration that

makes block 1 RAM visible with

either BASIC or Kernal ROM (or

both), there's rarely a need for such

gyrations. It's usually easiest to lo

cate your executable machine lan

guage in block 0 and use block 1 for

data storage.

Several obscure techniques are

available to squeeze a few more

bytes out of the 128. For example,

you can gain access to the lowest IK

of block 1 RAM, which is normally

covered by the common area from

block 0, by changing the value in the

MMU RAM configuration register

(54534/$D506).

Page 255/$FF
The highest page of memory, loca

tions 6528O-65535/$FF00-$FFFF,

in each RAM block is normally un

used by BASIC and contains a few

bytes of free RAM as well as some

important routines and vectors. The

MMU configuration and load con

figuration registers always appear in

the lowest five bytes of this area, lo

cations 65280-65284/$FF00-

$FF04. They should never be dis

turbed unless you know the effect of

the values you are storing there.

You should also exercise care

when changing the contents of loca

tions 65285-65348/$FF05-$FF44

in either RAM block. These areas

contain copies of the interrupt and

reset handling routines. (These

areas are initialized by the Kernal

RESET routine.) If an interrupt or re-

Super Graphix

Includes:

^_ Utility Disk
Super Graphix

l, HBICS ' '
With

27 Fonts

And

Font

Creator

GRAPHICS and FONTS plus an BK BUFFEH for Ihe ultimate In performance and

speed. The XETEC Super Graphix Interface for Commodore Computers now

offers a new high in technology with these features:

• BK Buffer Standard • Capable of Sioring 2 Additional Fonts

• 10 Printing Modes ■ Correct GraphicsrfTsxt Aspect Ratio lor

• 3 Internal Screen Dumps all Major Printers

• Extensive Command Channel • 8 ^live Switches with Changes

- Reset Button to Halt Printing Constantly Monltorod
from Buffer " I—I For. s Support Super-scrlpt,

SuD'Scnpt, Underlining, Bold-lace and

Choice of 9 Pitches
■ Swilch Sellings on Label for

Quick Reforence

■ Correspondence Quality Fonl Built-in

Suggested list $99.95 • Includes Lifetime Warranty

.SJ^&S^, Inc. / 2804 Arnold Rd. / Salina, KS 67401 / 913-827.Q685

COMPUTE'S GfliBtfB August 1987 73

is possible to access Kernal or ROM. In this case, you'll have ac- you can gain access to the lowest lK 
BASIC routines indirectly by using cess to over 43K of contiguous free of block 1 RAM, which is normally 
the JSRFAR or JMPFAR routines. RAM, locations 4864-49151 / covered by the common area from 
One use for a reserved area in block 51300-$BFFF. If you want to use a block 0, by changing the value in the 
1 would be fo r an alternate 40- high-resolution screen in conjunc- MM U RAM configuration register 
column screen. lion with your ML routine, it 's easi- (54534/$D506). 

To reserve space above strings, est to set up the screen in its normal 
subtract a value corresponding to location (7168-16383 /S I COO- Page 255/$FF 
the number of bytes to be reserved $3FFF). This means that if your pro- The highest page of memory, loca
from the address in the pointer at 10- gram is too long to fit below the lions 65280-65535/SFFOO- SFFFF, 
cations 57-58/S39-S3A. (As with screen areas you'll need to switch in each RAM block is normally un
the other pointers, you can simply out BASIC to have some RAM visi- used by BASIC and contains a few 
increase the value in location 58/ ble with Kemal ROM. (You could bytes of free RAM as well as some 
53A if you are reserving an even still use the Kernal JSRFAR routine important routines and vectors. The 
number of 256-byte pages.) Th is to access BASIC routines-if you MMU configuration and load con
step must also be followed by a wanted to use some of the graphics figu ration registers always appear in 
BASIC CLR statement to reset other drawing routines, for example.) the lowest five bytes of this area, 10-
string pointers, so it should be per- Although it is possible to set up ca Ho n s 65280-65284 / SFFOO
formed early in the program (CLR a custom MMU configuration that $FF04. They shou ld never be dis
erases all variable values). The fol- makes block 1 RAM visible with tu rbed unless you know the effect of 
lowing line reserves 31K at the top eit her BASIC or Kerna l ROM (or the values you arc storing there. 
of string space, locations 32768- both), there's rarely a need for such You should also exercise care 
65279/S8000-SFEFFin block 1: gyrations. It's usually easiest to 10- when changing the contents ofloca-

cate your executable machine lan- tions 65285-65348/SFF05-SFF44 
100 POKE S8,128:CLR guage in block 0 and use block 1 for in either RAM block. These areas 
Once established, the reserved area data storage. contain copies of the interrupt and 
will remain intact until the next Several obscure techniques are reset handling rout ines. (These 
time the BASIC cold start routine is availab le to squeeze a few more [lreas are initialized by the Kernal 
executed-normally at the next re- bytes out of the 128. For example, RESET routine.) If an interrupt or re
set. The setting is unaffected by 1----------------------------
RUN/STOP-RESTORE. As men-
tioned above, this area can't be easily 
used for machine language routines 
since it is in block 1. One appropri
ate use for a reserved area here 
would be fo r a data buffer-to hold 
down loaded text in a telecommuni
cations program, for example. 

Using Ml Without BAStC 
You have several options when 
using ML programs alone, without 
BAS IC. The simplest, if your pro
gram is less than 9K (92 16 bytes) 
long, is to leave the system in its de
fault bank 15 configuration and use 
the visible area of block 0 RAM at 
7168-16383/$1 COO-S3FFF. (If you 
need a few more bytes, you can 
stretch the start of the program 
down to the bottom of the reserved 
area at 4864/$1300.) With this set
up, you have full access to the IJO 
chip registers and all the routines in 
BASIC and Kemal ROM. 

If you need more space, but 
still wa nt access to Kernal routines, 
you can change the settings of bits 
1-3 of the MMU configuration reg
ister to switch out BASIC ROM. 
Storing a value of 14/$OE in the 
register at 65280/SFFOO will set up 
a configuration with block 0 RAM, 
I/O chip registers , and Kerna l 
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set occurs while the system is con

figured for a bank where Kernal

ROM is not visible—bank 0 or 1, for

example—a crash will occur if the

area in the visible RAM block does

not contain a routine to redirect the

reset or interrupt to a proper han

dling routine.

The highest six addresses in

each RAM block, locations 65530-

65535/$FFFA-$FFFF, contain

copies of the processor reset and in

terrupt vectors. This area is initial

ized during the reset sequence, and,

like the handling routines to which

these vectors point, these vector ad

dresses should be changed with

care. The system will crash if a RAM

vector does not contain the address

of a valid handling routine when an

interrupt or reset occurs while that

block is visible.

Free space in this page includes

the 181 bytes at locations 65349-

65529/$FF45-$FFF9 in block 0 and

the 176 bytes at 65349-65524/

$FF45-SFFF4 in block 1. However,

locations 65488-65519/SFFD0-
SFFEF in block 0 will be overwritten

whenever the computer is reset. The

Z80 microprocessor used by the

128's CP/M mode has control brief

ly after a reset or when the computer

is first powered on. The initializa

tion steps performed by the Z80 in

clude copying two routines into

block 0 RAM. One, at 65488-

65503/$FFD0-$FFDF, is an 8502

machine language routine to surren

der control to the Z80; the other, at

65504-65519/$FFEO-$FFEF, is a
Z80 machine language routine to

surrender control to the 8502. These

routines have no use in 128 mode—

they can be used only in CP/M

mode—but they are recopied to

block 0 during each reset. {Actually,

there is one situation where disturb

ing these routines can cause a prob

lem. If you overwrite the routine at

65488/$FFD0 and then attempt to

start CP/M with a BASIC BOOT

command, the system will crash.

The machine language in the CP/M

disk's boot sector expects that rou

tine to be intact.)

The free areas in this page are

of somewhat limited usefulness for

machine language subroutines be

cause it is not possible to load data

into this area. The Kernal LOAD

routine exits whenever the load ad

dress reaches or exceeds 65280/

$FF00, so you will have to load any
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code for this area into another area

and then transfer it into the proper

addresses. {On the other hand,

there's nothing in the SAVE routine

to prevent saving the contents of

this page.)

Locations 65525-65529/

$FFF5-$FFF9 in block 1 have a spe
cial use. The first three bytes, loca

tions 65525-65527/$FFF5-SFFF7,

are an initialization signature; after

the Kemal RESET routine has been

performed at least once, these loca

tions wilt contain the character

codes for the letters CBM. As long as

the signature locations contain these

codes, the initialization test subrou

tine will take an indirect jump to the

address specified in locations

65528-65529/$FFF8-$FFF9, called

the system vector or soft reset vec

tor. This vector normally points to

57892/$E224 in Kernal ROM, a

routine that does nothing more

than reinitialize the signature and

vector. You can change the vector

to point to a routine of your own to

add additional steps to the reset se

quence or to initiate an entirely new

reset sequence. One restriction ap

plies: The routine you specify in the

vector must be visible in the bank

15 configuration, since that is how

the system is set up when the jump

through the vector is taken.

When tapping into the RESET

routine, you need to be aware of

what has happened before the vec

tor jump is taken and what hasn't

happened yet. Before entering the

subroutine that takes the jump

through the vector, the RESET rou

tine resets the stack pointer to the

top of the stack, configures the sys

tem for bank 15, resets the other

MMU registers to their default val

ues, and recopies the common rou

tines to locations 65285-65348/

$FF05-$FF44, 674-763/$02A2-

$02FB, and 1008-1020/S03FO-

$03FC. However, the initialization

routines IOINIT, RAMTAS, RE-

STOR, and CINT are normally

called after the return from the

jump through this vector. If your

routine ends with RTS to return to

the normal reset sequence, you

can't use the vector diversion to

change default indirect vector set

tings or to alter screen parameters.

If you use the vector to substitute

your own reset sequence, you'll

need to call one or more of these

subroutines to complete system ini

tialization. At least the IOINIT rou-

tine or some equivalent

initialization routine is necessary,

since the reset signal generated by

pressing the reset button also resets

the VIC and VDC (80-column) vid

eo chips, clearing all chip registers to

zero. IOINIT initializes the video

chip registers to their standard

settings.

One interesting use of this vec

tor is to make a machine language

program unstoppable by anything

short of turning off the computer. To

accomplish this, change the vector

to point to the initialization routine

of the program to be made unstop

pable. That initialization step should

include calls to at least the IOINIT

and CINT routines, and it should

also disable RUN/STOP-RESTORE

by redirecting the NMI vector. Here

is a short example, which can be en

tered using the 128's built-in ma

chine language monitor:

DC0O

0C02

DC04

□C06

0CO8

DCOA

DCOD

0COF

DC11

DC13

DC16

DC18

DC1A

■u ill

0C1E

0C20

QC23

0C25

0C28

DC2B

0C2E

0C30

DC33

QC35

0C38

0C39

LDA

STA

LDA

STA

LDA

STA

LDA

LDX

LDV

JSR

LDA

LDX

INY

JSR

LDA

STA

LDA

STA

JSR

JSR

LDX

LDA

BEQ

JSR

INX

BNE

:Tcxt for messa

>OC40

>0C48

>0C50

49 20

42 45

45 44

#SF8

SC3

#SFF

sot

#$C3

SO2B?

#S2S

#$01

#S0O

SFF77

#$0C

#WI

SFF77

#(33

$0311
#SFF

$0319

SFF84

SCOOO

#$00

;Use Kemal INDSTA

; routine to change

; system reset vector in

; bunk 1 to point to the

; routine at S0C28

;Change the INMI In-

; direct vector to point

; to the interrupt return

; routine (disables

; RUN/STOF-

; RESTORE)

;Kemal JOTNJT routine

;Kemal CINT routine

;Loop to repeal cdly

$0C40,X ; print the ten at SOC40

S0C2E

SFFD2

S0C30

Se
43 41

20 53

21 OD

4E 27 54 20

54 4F 50 50

ODO0

Use J F0C00 (from the monitor)

or BANK 15:SYS 3072 (from BASIC)

to start the routine. Once started, it

cannot be stopped with either reset

or RUN/STOP-RESTORE.

Obviously, you should make

sure that your ML program is fully

debugged—and be sure that you

have a backup copy, just in case'it

isn't—before you use this technique

to make the program unstoppable.

Once the program starts, the only

way to stop it is to turn off the

computer. a

set occurs while the system is con
figured for a bank where Kernal 
ROM is not visible-bank 0 or I, for 
example-a crash will occur if the 
arca in the visible RAM block does 
not contain a routine to redirect the 
reset or interrupt to a proper han
dling routine. 

The highes t six addresses in 
each RAM block, locations 65530-
65535/$FFFA-$FFFF, conta in 
copies of the processor reset and in
terrupt vectors. This area is initial
ized during the reset sequence, and, 
like the handling routines to which 
these vectors point, these vector ad
dresses should be changed with 
care. The system will crash if a RAM 
vector does not contain the address 
of a valid handling routine when an 
interrupt or reset occurs while that 
block is visible. 

Free space in this page includes 
the 181 bytes at locations 65349-
65529/ SFF45-SFFF9 in block 0 and 
the 176 bytes at 65349-65524/ 
SFF45-SFFF4 in block 1. However, 
locations 65488-65519/SFFDO
$FFEF in block 0 will be ovenvritten 
whenever the computer is reset. The 
Z80 microprocessor used by the 
128's CP/M mode has control brief
ly after a reset or when the computer 
is first powered on. The initializa
tion steps performed by the Z80 in
clude copy ing two routines into 
block 0 RAM. One, at 65488-
65503/ $FFDO-SFFDF, is an 8502 
machine language routine to surren
der control to the Z80; the other, at 
65504-65519/$FFEO- $FFEF, is a 
Z80 machine language routine to 
surrender control to the 8502. These 
routines have no use in 128 mode
they can be used only in CP/M 
mode-but they are recopied to 
block 0 during each reset. (ActtJally, 
there is one situation where disturb
ing these routines can cause a prob
lem. JJ you overwrite the routine at 
65488/$FFDO and then attempt to 
start CP/M with a BASIC BOOT 
command, the system will crash. 
The machine language in the CP/M 
disk's boot sector expects that rou
tine to be intact.) 

The free areas in this page are 
of somewhat limited usefulness for 
machine language subroutines be
cause it is not possible to load data 
into this area. The Kernal WAD 
routine exits whenever the load ad
dress reaches or exceeds 65280/ 
$FFOO, so you will have to load any 
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code for this area into another area 
and then transfer it into the proper 
addresses. (On the other hand, 
there's nothing in the SAVE routine 
to prevent saving the contents of 
this page.) 

Locations 65525-65529/ 
$FFF5- $FFF9 in block 1 have a spe
cial use. The first three bytes, loca
tions 65525-65527/SFFF5-SFFF7, 
are an initialization signature; after 
the Kernal RESET routine has been 
performed at least once, these loca
tio ns will contain the characte r 
codes for the letters CBM. As long as 
the signature locations contain these 
codes, the initialization test subrou
tine will take an indirect jump to the 
address spec ified in locations 
6552B-65529/$FFFB-$FFF9, call ed 
the system vector or soft reset vec
tor. This vector normally points to 
57892/$E224 in Kernal ROM, a 
routine tha t does nothing more 
than reinitialize the signature and 
vector. You can change the vector 
to point to a routine of your own to 
add additional steps to the reset se
quence or to initiate an entirely new 
reset sequence. One restriction ap
plies: The routine you specify in the 
vector must be visible in the bank 
15 configuration, since that is how 
the system is set up when the jump 
through the vector is taken . 

When tapping into the RESET 
routine, you need to be aware of 
what has happened before the vee:
tor jump is taken and what hasn' t 
happened yet. Before entering the 
su broutine that takes the jum p 
through the vector, the RESET rou
tine resets the stack pointer to the 
top of the stack, configures the sys
tem for bank 15, resets the other 
MMU registers to their default val
ues, and ree:opies the common rou
tines to locations 65285-65348/ 
$FF05-$FF44, 674-763 /$02A2-
$02FB, and 1 OOB- I 020 /S03FO
$03FC. However, the initialization 
routines 10lNIT, RAMTAS, RE 
STOR , and CINT are normally 
ca lled after the retu rn from the 
jump through this vector. If your 
routine ends with RTS to return to 
the normal reset sequence, you 
can' t use the vector diversion to 
change default indirect vector set
tings or to alter screen parameters. 
If you use the vector to substitute 
your own reset sequence, you' ll 
need to call one or more of these 
subroutines to complete system ini-

lialization. At least the 10lNIT rou
tin e or so me equ i va lent 
initialization routine is necessary, 
since the reset signal generated by 
pressing the reset button also resets 
the VIC and VDC (80-column) vid
eo chips, clearing all chip registers to 
zero. 10 lNlT initializes the video 
chi p regi ste rs to their standard 
settings. 

One interesting use of this vec
tor is to make a machine language 
program unstoppable by anything 
short of turning off the computer. To 
accomplish this, change the vector 
to point to the initialization routine 
of the program to be made unstop
pable. That initialization step should 
include calls to at least the IOINlT 
and CINT routines, and it should 
also disable RUN/STOP-RESTORE 
by redirecting the NMI vector. Here 
is a short example, which can be en
tered using the 128's built-in ma
chine language monitor: 

DCOO LOA _SF8 ;Use K~nu.I INDSTA 
DC02 STA ,0 ; rou1in~ to ch~nge 

"'" LOA frSFF ; 5~ttrn.~ Ye(lO' In 
0C06 STA 'CO ; hlnk I to point to the 
DC08 LOA "SC3 ; routln~ Bt SOCl8 
OCOA STA S028' 
oeoo LOA "" OCO, LOX " .. DCn LOY ... 
oen ISR $F'" 
DCI6 LOA "" DCl8 LOX " .. DClA ' NY 
008 IS' $F'" 
om LOA .," ;Ch.ng~ the INMI In-
000 STA SOll8 ; dirK! Yectl)!' to point 
0= LOA wSfF ; to the in'rmJpt return 
DC2S STA S0319 ; routine (disables 

; RUN/SlOP-
; RESTORE) 

DC" IS. SFFII4 ;Kem.l 10100 fO\Itin~ 
DC" IS. ''''''' ;Kemal CINT routln\' 
om LOX #$00 ;Loop to repeated ly 
DC" LOA SOC40,X ; print the tt?Ct It SOC40 
DC» BEQ 50<" 
ODS IS. SFFD2 
DC" 'NX 
DC" 'N' 5OCJO 
;TfXt fl)!' mHS.lg~ 

>OC40" 20 43 U 4E %7 54 20 
> OC48 41 U 20 S3 54 4F SG 50 
,.OCSG 4S « 21 00 00 00 

Use 1 FOCOO (from the monitor) 
0 < BANK 15:SYS 3072 (from BASIC) 
to start the routine. Once started, it 
cannot be stopped with either reset 
or RUN/STOP-RESTORE. 

Obviously, you should make 
sure that your ML program is fully 
debugged-and be sure that you 
have a backup copy, just in case' it 
isn't-before you use this technique 
to make the program unstoppable. 
Once the program starts, the only 
way to stop it is to tum off the 
computer. • 
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C00014C

C008:B8

C010:85

C01B:A9

C020:29

C028:30

C030:CF

C038:AD

C040:AD

C048;D0

C050:FB

C058:FC

C060:02

C068J02

C070:85

C078:85

C080:02

C0BB:C0

C090:02

C098:2E
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C0A8:BD

C0B0:C8

C0B8:A9

C0C0:FD

C0C8:FE

C0D0:FE

C0D8:FE

C0E0:FD

C0E8:D0

C0F01BB

C0F8;A2

C100:FD

C10B:D0

CHBiCS

C118:A2

CI20:FD

C1Z8:D0

C130IB1

C138:D0

C140:FD

C148:F1

C150:91

C158:60

C160:B1

C168:03

C170:C8

C178:10

C180iFD

ClSSiBB

C190:A9

C198:02

C1A0:CA

C1A8:F0

C1B0:E3

ClBStCB
C1C0:F6

C1C8:00

C1D0-AA

ClD8:aD
C1E0:C2

C1E8:7D

C1F0:C3

C1F8:F8

C200:29

C208:07

C210iD0

C218iF9

in

typing in

20

ca

FB

15

02

02

91

03

04

DD

B5

69

E6

D0

FB

FC

AD

60

06

2A

FB

03

C0

00

06

06

06

60

49

P5

88

03

88
B6

ca

03

ca

E6

FE

F6

ce
A2

FD

20
ra

D0

ca

F3

ca

CB

03

Bl

CE

ce

C0

CA

60

DC

AD

00

BD

58

AD
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BEFORE TYPING •• . 
Before typing in programs, please 
refer to " How To Type In 
COMPUTE!'s GAZETTE Programs," 
which appears before the Program 
Ustings. 

Sprite Magic 
See instructions ill article on page 
44 before typing in. 
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C08B:ce 6B " 61 A9 00 BO 2A FB 
e0ge:E12 06 61 " 2A 02 " 61 6A 
CI]98:2£ 2A 02 " 2A 02 A9 CF 63 
C01\0.91 Fn CB A9 F7 91 eo BB 24 
ceAs . BD OJ CO 91 A7 CB 91 A7 26 
C080: e8 C. 'B 00 D7 <C " CO lA 
C088 : A9 .. BS FE AD 2. " BS 53 
C0ce:FD 06 FO 26 FE 06 FO 26 17 
c eC8 : FE 06 FO 26 FE 06 FO 26 9F 
C0D0 , FE " FO 26 FE 0' FO 26 A7 
CODS.FE 60 " " C. .. OD " " COEO , PO " FF 91 FO CB CO .0 Al 
COta , eD F5 60 " " C. A0 lE A6 
COPO, BB aB Bl FO on OB CB CB ., 
C0F8 :A2 " 01 eo 2B 2A OB 91 " CHHl , FD BB CA DO F5 2B C. FF DC 
CHI8 : D0 " 60 " BB C. A0 .B CS 
C1l 0 :C8 CB Bl FO " DB BB BB <C 
C11 8 : A2 " Bl FO 2B 6A .. 91 " C120 : FD CB CA DO F5 2B CD 3F <C 
CIZ8,oe " " " BB C. A0 .. E5 
e130 , 8 1 FO 99 CO CA C8 CO OJ F9 
e138d>" F6 ., eo 8a 88 88 91 01 
C140 : FD CB CB CB C8 CO JP 00 )J 

C14B . Pl A2 .0 AO 3C aD C, CA " CIS'" 91 FO CB EB EC C3 DO F5 " Cl SB:60 " .B C. AD 3C A2 .. 72 
c16 a,Bl Fe 9D C, CA CB EB EO DB 
C16B , a3 00 F5 A0 3C al PO CB D7 
C170 : CB CB 91 Fe BB 88 88 8a 9C 
C17B,10 FJ no '0 B9 cn CA 91 J9 
CIB0 , FD CO C. 'J oa F6 60 20 C. 
C18B . Ba C0 A0 .. 9B l\A Ea Ea D6 
C190 , A9 03 B5 61 A9 a8 BO 37 J O 
C19B:02 01 FO <A 91 Fe 3E CB SA 
CIAa : CA CE J7 " AD J7 02 00 6J 
CIA8,F0 CB CA C6 61 AS 61 00 0 1 
CIBa,E3 C, JF " 07 Aa 1313 89 " CIBB , ca CA 91 Fe ca ca JF DO 7F 
Clca .F6 " A9 " 20 02 FF AD " CIcs:ao DC BS 61 29 eF 49 OF 71 
CI00.'M AD .0 DO IB 70 " C2 20 
CloB.80 06 DO AD 10 oa 7D <D " CIEa.c~ BO 10 DO AD al DO I B 6J 
CI EB,70 58 C2 BO 61 DO 20 12 10 
CIFa , C3 AD BO " 29 01 IB 6D 7E 
c IF8 , Fa 07 BO Fa 07 AD BD 02 DB 
C2ea .29 02 4.'1 " FF JB 6D Fa 2D 
C2a8 : 07 80 F8 07 AS 61 29 10 19 
C210 , oa 85 AD Da DC 29 10 " eo 
C218 , F9 AD 2B 02 BD FB 07 2B .n 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

220.3B C4 .'19 FF 80 CC oa .'19 61 
228 , 0a BO 10 oa .'19 8a BO al BB 
23a.De 4C Bl C2 2a BB C0 AB 99 
238.0a 9B 91 FO CB C0 3F De 8E 
24a,F9 6a aa aa aa Da FF FF 0.'1 
248.FF aa 01 al 01 0a 00 aa a6 
25a .00 FF FF PP ao a0 a0 aa 05 
258,a0 PP 01 00 00 FF 01 00 PF 
260,00 FF a l 12 53 50 52 49 PO 
26B . 54 45 20 40 41 47 49 43 3F 
270,92 5F 45 52 52 4~' 52 2D 79 
27 8 , 4F 4E 20 53 41 56 45 2F 8F 
280,4C 4F 41 44 5F 12 54 92 EA 
288 , 41 50 45 2D 4F 52 20 12 B3 
290,44 92 49 53 4B 3F SF 46 91 
29B.49 4C 45 4E 41 40 45 3.'1 67 
2A0,5F 45 4E 54 45 52 2D 43 20 

C2AB.4F 4C 4F 52 20 48 45 59 0.'1 
C2B0.5F .'19 63 .'10 C2 85 FB 84 6P 
C2D8 . FC A0 28 .'19 20 99 BP 0 7 72 
C2CO.B8 DO PA Bl F8 ca C9 5F 2F 
C2ca.D0 P9 8B 84 61 9B 4.'1 49 09 
C200 : PF 38 69 14 AB .'12 IB 18 EA 
C20B,2a FD FF .'19 92 2D 02 PF FF 
C2Ea. AO aa Bl PB 2D 02 FP C8 Cl 
C2EB.C4 61 9a F6 6a 85 FB 84 40 
Clf'0,FC AC 28 A9 20 99 BF 07 M 
C2PB , BB DC FA A2 IB AC 00 18 DB 
C300. 20 F0 PF AO aD Bl FA C9 66 
C30B.5P PO 06 20 02 PF C8 D0 37 
C310.P4 60 AE 35 02 PO OB A0 01 
C31B.00 CB 00 PO CA 00 FA 60 BB 
C,320,A9 93 20 02 FF A9 0a 80 C6 
C32S,B6 02 BD 3B 02 .'19 a8 20 SP 
Cl30 ,02 PF .'19 B0 BO 8.'1 02 .'19 .'12 
C338.30 BD 35 02 .'19 PF 80 2B 95 
C340 , 02 A9 00 BO 30 02 AD 06 P6 
C348.C0 BO 26 DO AD 04 C0 80 PI 
C350,2S oa 80 27 Da 20 07 CO 9B 
C35B,A9 FF BO 00 DO .'19 BO BD 22 
eJ6C,01 DO AD 2a 02 80 FB 07 44 
C36B,A9 01 BO 15 0 0 .'19 a0 BO e2 
C370:1C D0 .'19 0 C BO 21 D0 BO 50 
e37B.20 DO 80 2C 02 SO 20 02 SB 
C380,20 Bl e2 20 3B e 4 20 01 13 
elBB , eo 20 IE C4 AD 00 DC 4B F7 
C390,29 OF 49 0P BD 2E 02 6B lC 
C398,29 10 SO 2F 02 20 E4 FF 87 
C3A0,F0 06 20 BE C4 4C 86 C3 30 
C3AS.20 12 C3 AD 2F 02 DO 03 3E 
c3B0 ,2a 59 C4 20 IE C4 AD 2F C7 
C3BB.0 2 49 10 80 34 02 AD 2£ Al 
C3CO. 02 F0 C3 .'IE 2£ 02 DO 42 20 
C3CB.C2 AC 30 02 FO 01 0.'1 18 aA 
C300160 2C 02 BO 2C 02 18 AD 7.'1 
C30B.20 02 10 5a C2 80 20 02 55 
C3E0,AE 2C 02 10 11 A2 0D 8£ AD 
C3E8 , 2C 02 .'12 11 AD 30 0 2 FO EF 
C3P0 .02 A2 16 BE 2C C2 AE 2C CO 
C3P8 .02 £0 IB 90 05 .'12 00 8E 07 
C400:2C 02 AC 20 02 10 05 .'10 B3 
C4a8.14 BC 2002 AC 2002 C0 63 
C410 :15 90 05 .'10 013 BC 20 02 Bl 
C4 18.20 IE C4 4C B6 C3 .'IE 20 64 
C420102 AC 2C 02 20 FO PF A4 E4 
C42B.D3 AD 30 02 Da OS A9 20 38 
C43C .91 01 60 A9 20 91 01 C8 51 
C43B.91 01 60 A2 00 A0 1£ 18 a c 
C440 . 20 P0 PF .'19 12 20 02 FF 67 
C44B.AE 2B 02 8E F8 07 .'19 00 54 
C450 .20 CD BD .'19 20 20 02 FF 06 
C458,60 20 88 CO AD 20 02 0.'1 60 
C460.60 20 02 85 61 AD 2C 02 .'10 
C46B.4A 4A 4.'1 18 6 5 61 .'18 AD 24 
C470.2C D2 29 07 49 D7 AA EB CA 
C47B.B6 61 38 .'19 aD 2A CA D0 4E 
C4BO , FC .'IE 30 02 00 2F BS 61 0.'1 
C488 ,AD 34 02 00 10 .'19 C0 BD F7 
C49C,31 132 a l PO 25 61 00 05 9E 
C49B:A9 01 80 31 02 AS 61 49 .'IE 
C4AO , FF 31 PO A£ 31 02 F0 02 96 
C4AB: 05 61 91 FD AD 3B 02 F0 62 
C4 B0 . 03 20 IE CA 60 B5 62 4.'1 5C 
C4BB,05 62 85 62 .'IE 34 02 00 4F 
C4C0.0E .'12 00 8E 31 02 31 FO 04 
C4CS , 00 05 A9 01 80 31 02 .'15 I C 

C4D0 . 62 <9 FF Jl FO A6 61 CA 09 
C4D8 , BS 61 AD JJ 02 " 2A CA 0E 

C4EB, OO Fe AE Jl 02 DO 02 A9 FB 
C4E8100 " 61 91 Fe 60 BO J2 B7 
C4FBI02 AE 0A CS DO 0A CS FB SB 
C4F8 . 04 cn DO FB " CA BA en " CSD0.AA eo JJ CS " 0D 32 C5 76 
C5 a B: 4B " 27 " B9 " 8A 40 os 
C5 Hl , 4A 9J 12 91 11 9D 10 B7 Cl 
C518.BB Jl J2 " " 13 BB BC OA 

C520121 22 2J " 56 " <C 18 lC 
CS 2B.58 " " " AD " 2D .. " CS3 a : 5F " 6A Cl EA C. 58 Cl 27 
CS38 : 2A Cl B6 Cl Cl Cl JJ C2 " C540109 C. 7F CS B9 CS BF CS 7D 
C5 4BI9D CS " CS F< CS B6 C6 F9 
C550,06 C6 06 C6 06 C6 17 C6 FO 
CS58.22 C6 3E C6 5E C6 SE C6 6C 
C560 . SE C6 5E C6 AE C6 lC CB 96 
C5681C3 CB DA CB AD CS B6 CS A7 
CS7B, 85 CS SB C< 5B C4 EB C6 F5 
C578.F6 C6 <l C9 51 CA SA CA 2B 
C580.CE 2D 02 4C A9 CS EE 21 27 
CS88,D0 " EE 20 .2 <c A9 CS OF 

C5901CE 2C 02 AD 30 02 Fa 11 26 
CS9B ICE 2C " 4C A9 CS EE 2C 0A 
CSAO, 02 AD 30 02 FO OJ EE 2C SC 
C5 AB.02 68 68 <c EO CJ All lD AF 
csa0, 00 49 01 BD 10 DC " AD SA 
C5B8 , 17 DO " 01 80 17 00 60 .B 
C5C0.A9 ,. BD JO 02 A9 01 BO 20 
C5C8 .1 C 00 " 07 CD A2 01 BE 2C 
C500133 02 eo OJ CO BD " DO AB 
C5DB:AD .. C. BO 25 DO AD " F9 
C5E0 : C0 BO 27 00 AD 06 CO BD B6 
CSES ,26 DO AD 2C " 29 FE eo " C5F0 , 2C 02 4C A9 CS A9 BO BO 99 
CSF8 , 30 02 80 20 00 BO IC 00 96 
C600 . AO .. C0 80 27 00 60 Jll CO 
C6f18 : AD J2 02 E9 31 BO 33 02 FF 
C6 10 .AA eo 03 C0 SO 20 DO 60 .0 
C6 18, A9 BB 80 2C 02 BO 2D " 91 
C620,4C A9 C5 20 0.'1 C. 20 07 lA 
C6281C0 26 OA C0 20 07 CO 20 " C630.aB C. .'10 00 Bl FO 99 .. A2 
C63B , CA CB C0 40 00 F6 6. 20 'c 
C640, 88 C. A0 00 89 ,. cn 91 91 
C64B,FO C8 C0 40 00 F6 60 " D6 
C650,0S lC 9F 9C lE IF 9£ Bl 51 
C658 , 95 96 97 98 99 9A 98 A9 EA 
C660 . Al A0 C2 " " C2 20 BS SF 
C668 : CA A2 O. DD <F C6 PO .B 61 
C670.E8 ED IB DO F6 <c 01 C2 CB 
C67Bd8 AD J2 " EO 21 AS BA AJ 
C680 , 99 OJ C. AD JO " DO " C2 
C68B . AO O. CO BO 27 DO <C AJ 97 
C690 , C6 AD O. C. BO 25 DO AD C9 
C698 ,0S CO eo 27 00 AD . 6 CO 07 
C6A0.BO 26 DO AE JJ 02 eo OJ AJ 
C6AB, C0 BD 2B DO <C 01 C2 A9 6J 
C6a0.D2 A0 C6 20 " C2 " E< 88 
C6BB.FF JB E9 " " Fa C9 0A 97 
C6CO : B0 N BS 61 JB A9 " E5 Be 
C6C8 : 61 0A 0A on BD " " <c FC 
C6D0, Bl C2 " " 52 " <F 52 76 
C6D8120 56 " <C <F " <9 " " C6E0 . 59 20 2B " 2D 39 29 JF eo 
C6£8 , 5F AD 2B 02 C9 FF FO B6 <D 
C6F0 , EE " 02 20 JB C< 60 CE 7F 
C6P8 , 2B 02 26 " CO AS 2E CS EA 
C7C0 : FE .. 0' EE 2B 02 6B " E< 
C7aB,3 8 C< 6B A0 .. BC )7 " " C7l0,A9 M 20 OJ FF A9 9D " DO 
C7l8, 02 FF 20 B5 CA AC )7 02 E6 
C720. B5 61 A9 26 20 OJ FF A9 F7 
C728 , 90 20 D2 FF AS 61 C9 00 JC 
C7J0 , F0 20 C9 1< DO 00 CO •• " cnB . ~'0 OJ B' M 9D 20 02 FF FJ 
C74 0.4 C eo C7 29 7F c9 20 ,. BB 
C7 48 , C4 C. " Fe CO .'15 61 99 N 
C750 : 00 02 " OJ FF .'19 .. " 0D 
C758,D4 CB <C 00 C7 .'19 SF 99 lC 
C760.C0 " 9B 60 20 E7 FF A9 OJ 
C76818S A0 C2 20 a5 C2 2B B5 .. 
C77C : CA A2 01 C9 S4 FO 0' A2 EO 
C778:08 C9 " Fe 05 6B 6B <c FC 
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C780

C7BB

C790

C798

C7A0

C7A8

C7I30

C7BS

C7C0

C7CB

C7D0

C7D8

C7E0

C7E8

C7F0

C7FB

C800

C810

C81B

C820

C828

C830

C838

C840

C848

C850:

C858:

C860:

CB68;

C870:

C87B:

C8801

C8B8:

C890:

C698:

C8A0:

C8A8:

C8B0:

CSBS:

C8C0:

cace:

C8D0:

C8D8:

C8E0:

C8E8:

C8F0:

C8F8:

C900:

C90B:

C910:

C918:

C920:

C2

:01 20

:20 ED

:AD 36

:36 02

:8D 14

:A9 3A

:00 02

:02 D0

:A9 50

:C9 53

:02 A9

:Ca C8

:A0 00

:CB CC

:14 A0

:85 B2

:41 4C

:20 48

:59 2F

;20 BB

:B5 C2

:07 A2

:18 A5

:69 00

:FE 85

;20 DB

iD0 06

20 EB

02 C9

C2 20

Bl C2

0F A2

20 C0

A0 00

07 99

A9 5F

A9 00

0F 20

FF A9

FF 4C

El C8

FD A4

4C EB

00 A9

4C D2

A9 93

20 07

00 BD

00 F0

69 01

69 00

D8 AD

C928:01 AD

C930:4A 4A

C938:00 01

C940I01 60

C948:2D \S

C950:01 85

C958:00 85

C960:61 C8

C96a:Bl 61

C970:3A A0

C978:61 85

C9S0:C9 IB

C988iA5 3A

C990:C0 A0

C998:A5 2D

C9A0:2E 69

C9A8:91 2D

C9B0:A9 B3

C9B8:62 84

C9C0:C8 A4

C9C8:AD 01

C9D0I01 CB

C9D8:2D C8

C9E0:29 07

C9E8:88 A9

C9F0:2D 48

C9F8:85 2D

CA00 :A4 62

CA08:9e 91

CA10:2D 69

CA18;00 85

CA20:C1 AD

8D 36

BA FF

C2 20

02 C9

C9 44

0 2 A9

BD 16

99 17

F4 A9

99 IB

D0 0C

57 99

C8 C8

B9 00

37 02

02 20

60 S3

4C 20

45 52

4E 29

C0 A9

20 85

00 A0

FD 69

AB A5

FC 20

FF B0

20 EB

C8 20

44 F0

B5 C2

A9 00

08 A0

FF A2

20 CF

00 02

99 00

A0 02

C9 FF

0D 20

74 C8

20 B8

FE 20

CB A9

00 8D

FF A9

20 D2

C0 4C

00 01

15 CA

od 00

8D 01

01 01

00 01

09 30

29 0F

3a A5

2E E9

61 A9

39 85

11 61

85 39

00 Bl

62 68

A5 39

69 00

00 84

69 25

00 91

C8 A5

91 2D

62 Bl

61 AD

01 C8

91 2D

84 61

D0 D5

00 91

C8 Bl

E6 39

C0 40

2D CB

02 B5

2E 4C

2D 02

02 A0

A9 97

0B C7

54 D0

D0 42

30 8D

02 A0

02 ca

2C 99

02 AD

A9 2C

1A 02

C8 4C

02 99

D0 F4

BD FF

41 56

46 52

45 3F

5F 20

03 A0

CA C9

40 4C

40 AA

FD B5

El CB

0B 20

CB 4C

E7 FF

0D A9

20 85

20 BD

0F 20

0F 20

FF C9

CB 4C

02 20

20 B5

A9 49

D2 FF

20 64

C0 A9

D5 FF

04 8D

15 D0

01 8D

FF 20

Bl C2

8D 01

18 AD

01 AD

01 4C

09 30

29 F0

8D 01

09 30

2D E9

00 85

08 0 5

3A A0

F0 IB

C8 Bl

61 48

85 61

69 01

85 3A

62 A0

91 2D

2D CB

3A 91

C8 84

FD AA

02 01

91 2D

C8 A9

A4 62

84 62

2D A0

21) B5

D0 02

D0 8F

91 2D

2D A5

5E A6

OA CD

00 A9 EA

A0 C2 A7

D0 07 26

ED AD D8

A9 40 6C

15 02 C2

00 B9 03

CC 37 71

17 02 B6

32 B2 23

99 19 3F

C8 C8 8B

F6 C7 D9

14 02 A0

98 A2 4D

A9 A0 DE

45 20 50

4F 4D 40

20 28 21

64 C7 BA

C8 20 EE

59 D0 A2

43 C8 7A

A5 FE 8C

FB A5 99

A9 FB DD

B7 FF 7B

Bl C2 34

AD 36 EB

7 2 A0 99

CA 4C 47

FF A9 6A

BA FF BB

C6 FF 0B

0D F0 A5

92 C8 99

CC FF 3C

C2 A2 43

20 D2 90

20 E7 17

C7 20 C2

00 A6 60

B0 88 05

88 02 A8

A9 93 BB

15 D0 29

3B C4 29

FB A9 6D

01 E0 5A

00 01 9F

01 01 0C

07 C9 33

8D 02 El

4A 4A A3

01 AD BF

8D 00 46

02 85 68

2E A9 5C

62 A9 51

00 Bl D2

A0 02 46

61 85 C6

C8 Bl D3

4C 5D 98

B5 39 DA

20 B8 B8

00 18 A2

C8 A5 42

A5 39 CF

2D C8 FE

61 A4 BE

20 FE DF

91 2D 4D

AD 00 BC

2C 91 F2

C8 98 B4

A4 61 9A

00 Bl El

2E 68 A5

E6 3A Al

A0 00 A2

18 A5 97

2E 69 F4

20 87 EE

2D 02 2A

CA28iA8

CA30:CB

CA38:87

CA40:02

CA48:CB

CA50IF3

CA58j38

CA60:A2

CA68:9D

CA70:61

CA78il0

CA80:FD

CA88:F0

A2 00 G9

CB E8 E0

Cl AD 2D

A8 A2 00

91 FD C8

60 AD 38

02 60 20

3C A9 03

CB CA C8

D0 F3 BA

E8 A0

88 10

FB 60

3E

FB

00

CB CA 9D

03 D0 F4

02 0A 6D

Bl FD ID

Ea E0 03

02 49 01

BB C0 A0

85 61 Bl

E8 C6 61

38 E9 06

B9 CB CA

60 20 E4

00 00 00

0B 26

20 6E

2D CA

0B 20

D0 16

8D F5

00 A2

FD CE

A5 70

AA 32

91 6C

FF 16

00 Al

BEFORE TYPING . . .

Before typing in programs, please
refer to "How To Type In

COMPUTEI's GAZETTE Programs,"

which appears before the Program
Listings.

Sprite Stamp

Sec instructions in article on page

53 before typing in.

Program 1: Sprite Stamp

C000

C008

C01D

C018

C020

C028

C030

C038

C040

C048

C050

:20

:H1

:D0

:C2

:02

:0C

:1D

:06

:FA

:2A

:09

C058i42

C0601A9

C068

C070

C078

C080

C088

C090

:92

:44

:BD

i99

:A9

SlD

C098i40

C0A0 :21

C0A810C

C0B0IFD

C0B8

C0C0

C0C8

C0D0

C0D8

C0E0

C0E8

C0F0

C0F8

:D0

:00

:C0

:D0

;B9

:40

;A9

:AD

:0C

C1001C2

C108iAD

CUB :8C

C118:C2

C120

C128

C130

:4C

:BE

iC2

C138iBE

C140

C148

C150

C15B

C160

C168

C170

C178

C180

ciaa

C190

:8D

iD0

:00

:14

:D0

:03

:D0

:DA

:CC

:0E

:20

FD

8C

A9

8D

8D

eo

D0

D0

07

D0

C4

03

C0

C2

03

49

80

FC

D0

3F

SD

D0

BD

8D

B9

40

A9

5D

D0

FF

00

C2

4C

ac

C2

C9

31

C2

AD

C2

02

A5

BD

D0

03

20

13

Cl

Cl

D0

DA

AE

8A

7A

05

27

10

A9

A9

A9

A9

A9

AD

8D

A9

BD

03

03

8D

A0

ca

08

A9

FC

2C

ID

D0

FE

C3

F5

BD

DC

C9

31

C2

C9

E5

Cl

C9

ac

8D

D0

CS

IS

03

20

IE

A9

A9

4C

10

Cl

20

C2

8D

D0

D0

D0

22

0E

06

01

0F

42

90

00

94

A0

CB

10

00

C0

D0

A5

07

D0

C3

F5

3D

99

A9

FE

C9

FF

Cl

C9

7D

B0

C9

33

C2

01

AD

C9

D0

20

12

C2

01

00

85

A9

A9

9E

A9

ec

8D

8D

8D

8D

8D

8D

8D

8D

03

C2

8D

C2

00

C0

D0

B9

40

8D

BD

A9

8D

99

A9

FD

C0

DC

07

77

B0

C9

19

D0

06

7E

90

8D

D0

01

17

4C

00

C2

A5

8D

8D

Cl

00

00

AD

BF

C2

07

29

17

04

F8

28

3F

FB

8D

A9

98

8D

B9

40

A9

DD

D0

0A

09

00

2D

80

BA

07

3F

8D

20

D0

06

7B

90

0D

EE

D0

03

00

AD

D0

D0

FD

C4

C9

C5

53

96

A5

BD

8D

20

8D

8D

D0

D0

D0

D0

07

D0

03

07

F9

SF

C2

4B

9E

D0

FC

C2

FS

D0

D0

BD

D0

3F

BD

A0

C8

0D

FA

0D

EE

D0

03

AD

8E

0A

CE

D0

00

8D

0B

C3

C9

3C

C9

03

C2

C5

53

96

AA

15

8E

A9

A9

BD

BD

8D

8D

20

HD

07

8D

8D

03

C2

F5

8D

99

A9

8D

A9

2B

A0

CB

0B

00

C0

D0

C3

AD

ac

0A

CE

aE

C2

AD

8E

AD

D0

03

A9

C9

11

D0

0D

20

20

C9

03

C2

7E

7E

AS

DF

54

1A

77

F2

D2

E7

AS

DE

AA

FA

AF

64

7A

85

4D

0A

E7

CP

38

FB

A6

92

2B

F5

IB

53

48

B2

22

5A

40

03

E3

CC

F9

83

69

AB

92

34

BS

4A

46

7B

B6

C3

D3

C198

C1A0

C1A8

C1S0

C1B8

C1C0

C1C8

C1D0

C1DB

C1E0

C1ES

C1F0

C1F8

C200

C208!

C210:

C218:

C2201

C228:

C230;

C238:

C240;

C248:

C250:

C258:

C260:

C26B:

C270:

C278:

C280:

C288:

C290

C298:

C2A0:

C2AS:

C2B0:

C2BB:

C2C0:

C2CB:

C2D0:

C2D8:

C2E0:

C2E8:

C2F0:

C2F8:

C300:

C308:

C310;

C318:

C320:

C328:

C330:

C338:

C340:

C348:

C350:

C358t

C360:

C368:

C370:

C378:

C380:

C388:

C390:

C398:

C3A0:

C3AB:

C3U0:

C3B8:

C3C0:

C3C8:

C3D0:

C3D8:

C3K0:

C3E8:

C3F0:

C3F8:

C400:

C408:

C410:

C418i

C420:

C4 28:

C430:

C438:

:20 CC

:3F 03

:28 D0

:8D 2C

:C4 A9

A9

iCl 4C

:A0 C8

:F6 60

:14 38

:40 0 3

:41 03

:E9 17

:ED 8E

:03 69

:C4 60

i96 C2

iC2 CD

:8D 90

:A9 00

;94 C2

;AC 94

:A9 40

:03 6D

:49 03

:18 AD

:C3 AD

:C4 A2

E8 C8

3D 96

C2 60

C0 00

0A 00

FC 80

00 04

80 00

04 80

00 04

80 00

04 80

00 04

C6 80

D4 BE

Al 50

82 00

00 86

BA CF

FE 00

00 DF

FA 95

56 FE

00 04

D6 F3

A4 FE

04 10

AE 95

D3 FE

00 00

00 A0

AA B0

00 00

FF F0

55 52

00 00

00 00

41 0F

60 83

7E B0

3C 00

44 44

83 38

00 00

00 00

00 00

00 00

00 00

00 00

4C AE

C6 4C

20 8D

08 8D

A2 00

9D C8

06 9D

EC 60

Cl C9

A9 FF

8D 2A

D0 3D

64 8D

DC BD

F0 C0

C8 98

AD BE

AD 8C

A9 C7

4C 06

BD 40

C2 8D

32 8D

20 06

20 CC

8A C2

C2 A9

8D 98

8D 48

C2 A9

8D 9A

9A C2

6D 9B

90 C2

92 C2

00 Bl

E0 40

C2 20

12 00

5F 00

40 00

00 04

80 00

04 80

00 04

80 00

04 B0

00 04

FF FF

00 BA

A5 58

C6 9C

00 BE

A6 66

B2 8A

00 C6

CD B6

55 BA

00 04

D6 64

24 BA

00 00

BA 04

57 B6

00 00

00 00

00 00

EE AA

00 00

04 00

97 55

10 FF

00 00

08 41

84 40

00 00

00 22

65 54

00 00

00 00

00 00

00 00

00 00

00 00

4C 0C

C4 4C

20 C4

11 D0

18 D0

AD 3F

04 9D

20 07

AD 11

1C D0 22

ED 3F 03

D0 8D 2B

2D D0 20

96 C2 20

96 C2 20

AE 96 C2

D0 FC 8A

C2 C9 C7

C2 E9 18

ED BE C2

C2 AD 8C

03 38 A9

41 03 AD

41 03 20

C4 A9 00

Cl 60 AD

D0 1A A9

5F 8D 92

C2 A9 00

03 8D 49

00 3D 9B

C2 18 AD

8D 48 03

C2 8D 49

6D 48 03

6D 49 03

C3 9D C0

D0 F5 A9

CC Cl EE

F0 00 E5

00 00 DC

00 00 FF

80 00 04

04 80 00

00 04 80

B0 00 04

04 80 00

00 04 80

80 00 04

FC FE 00

80 00 BE

BE BD 50

D0 FE 00

00 00 BE

BE CA 89

28 FE 86

00 00 BA

40 C6 D5

95 55 C6

BA 00 20

AE EE 94

84 A4 BA

86 00 00

10 86 6E

95 54 BA

00 00 00

00 00 E0

E6 EE 98

BB 00 00

00 00 90

F7 75 EA

D5 00 04

FF F0 00

00 7C 00

10 90 E2

84 42 80

00 00 00

00 00 2 2

44 85 54

00 00 00

00 00 00

00 00 00

00 00 00

00 00 00

00 00 00

C4 4C 3A

CA C4 4C

AD 11 DO

AD IB D0

20 20 C4

03 9D 00

90 05 9D

E8 E0 C8

D0 29 DF

EE SB

3D B9

D0 AC

09 EE

CC 3B

CC D0

E8 A8

D0 D9

90 EB

8D 76

8D BB

C2 68

C6 FF

41 04

03 El

8D CE

98 ED

C0 FA

C2 A4

8D 10

03 D2

C2 64

48 28

AD 73

03 8C

85 B3

85 D5

03 35

00 76

98 B0

00 ID

00 1C

FF 2B

B0 91

04 65

00 10

80 2D

04 7D

00 28

80 45

00 43

9S AF

BA 0B

00 80

00 29

BE 57

C7 D3

B0 79

55 D2

8D FD

BA AB

A4 D8

74 F8

BA C8

Fil E0

64 C2

00 89

00 A9

AC E8

00 C7

3F 60

95 C5

10 5E

00 DD

00 12

9a c2

FC 01

00 97

53 18

78 C6

00 20

00 58

00 60

00 68

00 70

00 78

C4 5B

9D 58

09 B4

09 B4

60 84

04 37

58 39

D0 C5

8D 8F
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C78ellH C2 80 36 02 AO " A9 EA 
C7BB :el 20 OA FF A' 97 Ae C2 A7 
C79": 2" ED C2 20 08 C7 DO 07 26 
C79B;AD " 02 C9 54 DO ED .... 08 
C7"0,J6 02 C9 44 DO 42 A9 40 'C 
C7AB , BD 14 02 A9 ,. 80 15 02 C2 
C700 : A9 JA BO 16 .2 AO "0 09 OJ 
C708,"O " 99 17 " C8 CC 37 71 
C7C01e2 DO F4 A9 2C " 17 .2 "' C7C81A9 5. " 18 " AD J2 .2 13 
C70elC9 50 DO OC A9 2C " 19 3F 
C708 , 02 A9 57 " lA " c8 C. 80 
C7Ee , C8 C8 C. C8 C8 .C F6 C7 DO 
C7Ee : Aa .. 8' ., " " 14 " AO 
C7FO :ca cc J7 .2 DO F. 98 A2 4D 
C7Fal14 AD .2 20 .. FF A9 AD DE 
ceoo :as D2 ,. 50 .1 " 4S 20 50 
ceo el41 'C 'C 20 46 52 4F 4. 40 
cel0:20 .8 4S 52 4S 3F 20 28 21 

CA2B ,A8 A2 " B9 C8 CA go aB 26 
CA30: CB C8 '8 " Bl 00 f" 20 " CA38 , B7 Cl AD 2D .2 .A GO 2D CA 
CA40 : 02 A8 A2 " 81 PO 10 OS 20 
CA48 , CS '1 FO C8 '8 " BlDB I' 
CAso.r3 60 AD 38 B2 49 Ol 80 PS 
CAS81J8 B2 66 26 88 CB AO " A2 
CA601A2 3C A9 03 85 '1 81 PO CE 
CA6B , 90 CB CA C8 " C6 '1 AS 7B 
CA70161 DO f'3 BA 38 E9 .. AA 32 
CA7B ,10 E8 A6 3f. B9 C8 CA 91 'C 
CABOI~'o B8 19 FB 60 20 E4 FF l' 
CA8B.P6 Fa 60 60 eo eo .B DB Al 

BEFORE TYPING , , , 
Before typing in programs, please 
refer to "How To Type In 

C19B : 2D CC Cl C9 lC 00" EE 88 
CI A0:3F .3 A9 FF ED 3f' 93 80 a9 
CIA8,28 00 80 2A DO 80 28 00 AC 
CIBi'! :80 2C DO 80 20 DB 2. 09 " ClSB , C4 A' 64 80 96 C2 " CC 38 
CICO.Cl A9 DC 80 96 e2 20 CC DO 
CI C8 ,el 'C PO co AE 96 C2 E8 A8 
C1061A0 C8 e8 98 DO PC 8A DO DO 
CI 08,P6 ,. AD 8, C2 C9 C7 " " CIE6,14 3B AD 8C C2 EO 18 80 76 
CIEB;40 .3 A9 C7 ED 8E e2 80 ao 
CIF0:41 03 ' C 06 C2 AD Be C2 '8 
Clr8:E9 17 eo " .3 38 A' C6 FF 
C200 :ED 8' C2 80 " 03 AD '1 •• C20Ble3 69 32 80 .1 03 2. .3 El 
C210.C4 ,. " 06 C. A' •• 80 CE 
C21B , 96 C2 2. CC Cl ,. AD '8 ED 
C2 26, C2 CD 8A C2 DO lA A' CO FA 
C2281BO " C2 A9 SF 80 92 C2 A< 

C81e , S9 2F 4E 29 SF 28 64 C7 8A 
C820,20 88 C, A9 .3 A0 C8 20 E£ 
C82B:BS C2 2. 85 CA C' " DO A2 
CBJel e7 A2 O. A' 40 4C 43 C8 7A 

COMPUTE!'s GAImE Programs," 
which appears before the Program 
listings. 

C23a ,A9 .. 80 9B C2 A' O. 80 1. 
C238:94 C2 BO 48 .3 80 49 B3 D2 
C24a .AC 94 C2 A9 •• 80 '8 C2 64 
C24B:A9 40 80 'A C2 18 AD .8 28 

CeJB lIe AS " " 40 AA AS FE 8C C2S0 :03 GO 9A C2 80 .8 03 AD 7J 
CB4e:69 •• M AS " 85 1"8 AS " C258:49 03 GO '8 C2 eo 49 " 8C 
ce4BIFE 85 FC 20 El CB A9 F. DO 
CBSO: 20 DB FF 80 •• 20 B7 FF 7D 
ceSBI00 ., 2. E8 C8 'C Bl C2 34 

Sprite Stamp C260.1B AD " C2 GO . 8 03 B5 .3 
C26B , C3 AD 92 C2 GO 49 03 85 os 
C276.C4 A2 .0 01 C3 go co " 35 

ca60 : 213 ED C8 20 " ~' ~' AD J6 '8 
CB6B:02 co 44 F. 0D A9 72 A" " CB70 , C2 20 85 C2 20 85 CA 'C 47 
C87e , Bl C2 A' •• 20 8. PF A' 6A 

See ills/rIle/iolls ill artic/e all page 
53 before typillg ill. 

C278.EB C8 EO 40 O. PS A9 00 76 
C2B9 : ao " C2 2. ee Cl " '8 8. 
C28a:C2 ,. 12 ,. .. D • E5 •• 10 
C290 :C0 00 SF 00 " 00 DC .0 lC 

CBBO :"F A2 .8 A0 OF 20 OA PF 88 
ceee ,2o co PF A2 OF 20 C, PF .8 Program 1: Sprite Stamp C298:6A 00 40 ., •• O • FF FP 2. 

C2A0:FC 8B 00 •• 8. •• 04 8. '1 
C890 ,Ae DO 20 CF PF C, 00 PO AS 
C8981e7 " .. 02 CB 4C 92 C8 " ceAelA9 SF " .. 02 213 cc PF 3C 
CBABIA9 .. A. " 20 SS C2 A2 43 
CBse,o", 20 c, FP A9 49 " 02 90 
CBD8 : FF A9 eo 20 D2 1'1' 20 " 17 

·::"00:26 PO AE 2B " AD 20 M 7F 
COOS:Sl 8C 8A C2 A9 SF 80 15 7F 
COHhOO A' 7A 80 8C C2 80 BE AS 
C018.C2 80 0S DO 80 07 •• A9 OF 
ce20,02 eo 27 .0 80 29 DB A9 54 
C028:ec 80 10 00 80 17 00 80 lA 

C2Aa :09 04 80 •• •• 8 • " •• 65 
C2B0:8e .. 04 80 oo 04 8. " l' 
C2B8:e4 80 .. 04 8. oo B4 B0 20 
C2co :oe 04 8. •• •• 80 .. 04 3D 
C2C81BO " 04 8. •• 04 " " 28 
C206,e4 OD " •• OD 00 04 B0 45 

CBCO ,FF 'C 74 C8 20 64 C7 20 C2 C036 :Io DB A9 " 80 04 00 80 77 C20B : 0D 04 FF FF FC FE ,. O. 43 
CBc8 :El C8 20 88 C0 A9 oo A6 60 C638 : 06 DB A9 BE 80 F8 07 80 F> C2E6:C6 8. OS BA 80 00 BE '8 AP 
CBD0:FO A< FE 20 D5 1"1" 80 88 05 
CBOB , 4C " C8 A' 04 80 88 02 AB 
CBEO.00 A' 

,. 80 15 DO A9 93 BB 
CBt:814C 02 FF A' 01 80 15 DO 29 
CBFO:A9 93 2' 02 FP '" 3D C4 29 
CBr8.20 " C. ' C 81 C2 F8 A9 60 
C900:00 80 oo .1 80 .1 01 E0 SA 
C90B:00 F. 15 CA I' AD O. 131 9r 
C910 :69 .1 80 •• 01 AD 01 01 OC 
C918,69 oo .. 'I .1 'C " C9 33 
C920: DB AD .1 .1 09 3. .. 02 El 
C92B,01 AD •• 01 29 F. 4A .A A3 
C93a l 4A 4A 09 3. 80 01 01 ,," OF 
C93B ,00 .1 29 .F 09 30 BO eD 46 
C94el01 60 JB AS 20 f:9 132 BS 68 
C948 , 2D AS 2E EO DO 85 2£ A9 5C 
C950,Dl B5 '1 A' 138 85 62 A9 51 
C9S8 , D0 85 39 85 " AO 00 Bl 02 
C969:61 C8 11 61 F. 10 AD 132 46 
C96B :Sl 61 85 J9 C8 OJ '1 85 C6 
C970:3A AD •• OJ ' 1 48 C8 81 03 
C97B:61 85 62 '8 85 61 4C 50 '8 
C9B0,C9 18 AS J9 " 01 85 39 OA 
C9BB,AS 3A " 00 85 3A 213 SB 08 
C990 , CO AO oo 8. .2 A. 00 18 A2 
C998,AS 2D 69 25 '1 2D CB AS 42 
C9Ae,2£ " O. n 2D C8 AS 39 OF 
C9AB,91 2D C8 AS ]A '1 20 CB FE 
C98e:A9 83 '1 2D C8 8. '1 A< 8' 
C9DB : 62 8. 62 81 PO AA 20 FE OF 
C9ce,CB A< '1 AD D2 01 '1 2D 4D 
C9C8 , AD 01 01 C8 91 2D AD .0 DC 
C900,01 C8 '1 20 C8 A9 2C '1 F2 
C908,20 C8 8. 61 A4 62 C8 '8 " C9EO.29 07 DO 05 B4 62 A< '1 9A 

CD40,FA .7 A' " 8. 28 DO 80 DZ 
C048:2A DO A9 • 1 8 • 3F Bl " E7 
C050,09 C. A9 .F 80 F8 .7 eo AS 
COS8 , 42 .3 AD 42 Bl 80 PO .7 DE 
C0601A9 co 8. 90 C2 A9 SF 80 AA 
C068 , 92 e2 A' .B 80 '8 C2 80 FA 
C676,44 Ol 80 94 C2 80 .8 Ol AF 
C078,80 49 " A. 96 B9 " C2 64 
C9S0 , 99 8. Ol C8 co •• O. PS 7A 
C98B:A9 FC 80 10 06 A9 FC 80 85 
ca90 : 10 O. A. " 89 DO C2 99 4D 
C698,40 3F C8 co 40 00 F5 A' OA 
COA6 , 21 80 OB O. 80 OA DO 80 E7 
COAB,0C 06 A9 AS aD •• DO A9 CF 
CODO , Fo eo FC .7 A9 ., .. " 3B 
conB , 00 80 2e DO so 20 DO AB PO 
coco,oe 8' 10 C3 " 8' 3F CB A' 
C0ca.co 4. DB F5 A' SA 80 '8 92 
ce06:00 A' FE 80 FO 07 A' O. " ceDB,89 50 C3 " C. 3F C8 co F5 
c0Ee : 46 DB F5 A' DC 80 00 DB 18 
caE8 :A9 FF 80 YE .7 2. FA C3 53 
C6FO , Ao .. DC co 77 00 00 AD .8 
C6FB , BC C2 co FF eo ., .. 8C 82 
CI00, C2 'C 31 Cl co 78 DO 0A " el08 ,AD Be C2 co 19 " .3 CE SA 
c1l0 , BC C2 C, 3D DO 00 AD BE 40 
CI1B . C2 C9 E5 .0 ., " 8' C2 Bl 
C120 ,4C 31 Cl co 7E DO .A AD '3 
C12B :8E C2 co 33 " .3 CE 8' CC 
CIJ0,C2 AD 8C C2 so eo DB AD PO 
C138 , BE C2 8. '1 O. AD .B 00 83 
C140.Bo .2 DB A' 01 DO so Bl " C14B.DO AS C5 co 17 DO os A9 AB 
C150:eo 80 15 DO 4C ro C3 c, 92 

C2E8 : o4 .E AS 58 " .. 50 8A .B 
C2F6 :Al 50 C, 9C DB FE DB " 80 
C2F8.B2 " " BE " O. BE •• 29 
C369 :00 8' A6 66 DE CA 8' "' 57 
CJ081BA CF 82 8A 28 " 8' C7 03 
C31S : FE .0 B' C' • B •• SA 80 79 
C31B : 66 BP CD 8' 4. C6 os 55 D2 
C320,FA 95 55 OA 95 55 c, 80 PO 
C328:S6 f'E 00 B4 OA ,. " 8A AB 
C33a :S6 •• 06 64 he " 94 A4 DB 
C338 : 06 F3 24 SA 8' A< OA 74 F8 
C34e.A4 " •• " B6 •• O. BA e8 
C3 48,64 10 OA 04 1. B6 6E PO ,. 
C3S0.AE 95 57 8' 95 54 SA 64 C2 
C35B,03 FE 00 00 00 013 013 OB 8' 
C360 , 0" .. .. " 00 00 E6 " A9 
C368 :S0 AO . , O • £6 EE 98 AC E8 
C37e.AA 8' " AA " 06 06 OS C7 
C378 , Oe .. " O. OB 00 90 3F GO 
C380 : Ff' F. 04 •• F7 75 EA 95 e5 
c38a ,s s 52 97 55 os •• 04 I' 5E 
C390 : 66 .. 10 FF FF PO .. O • DD 
C39BI60 .. .. •• .. 7C " 00 12 
C3AO : 41 01' 08 '1 1. " E2 '8 C2 
C3AB :66 83 B4 " B4 42 " f'<: .1 
C3B6 : 7E 813 00 " 00 00 0O •• 97 
C3B8 : 3C 6" 60 " .. 09 - 22 53 I' C3C6 : 44 44 65 54 44 85 54 78 C6 
C3C8 :8 3 38 60 " " 09 0O .0 2B 
C3DO :06 06 60 " 00 99 00 OS 58 
C308 :00 00 on 00 00 00 60 ., 60 
C3E" , O" 0" 130 ., OB 06 90 " '8 
C3EB:OO 013 613 •• •• 00 136 .. 70 
C3F0 ,e0 06 00 .. OS 013 00 06 78 
C3f'8:eD 00 4C .C C. 4C JA C4 58 

C9E8:88 A9 .. 91 2D A' .0 81 " C9P6.20 48 C. 01 2D 85 2E ,a AS 
ClSB : 14 DO .3 " 136 C4 C9 11 34 
C160 , D0 .3 2. 12 C2 C9 3C DO 88 

C400,4C AE C. 'C CA C. 'C go 58 
C468 :C6 'C 2. C, AD 11 00 .9 " C9t'B,B5 2D E' 39 DB .2 " ]A " C168 :03 20 IE C2 AS CS C9 00 'A C410 :20 80 11 O. AD 18 DB " D4 

CAe6 :A4 62 co 40 00 BF A' ., A2 C176:D0 13 A' .1 BO 53 133 20 46 C418 : 08 so 18 DB 2. 2B C, GO 8. 
CA0819B '1 2D C8 91 2D 18 AS 97 
CAlO,20 " 02 85 2D AS " 69 " 

cne : oA Cl A' 00 so 96 C2 20 78 
CIBO.CC Cl . C B5 Cl AS C5 C9 8' 

C420:A2 ., AD 3F .3 go " 04 37 
C428 : 90 C8 •• go 90 .5 go 58 39 

CAtB,O" 85 " .C " A6 20 87 " CA20l Cl AD 2D 02 OA " 2U D2 2A 
C188.6E DO 10 A' eo 80 53 03 C3 
C190,20 OA Cl A9 00 eo 96 C2 OJ 

C430:96 90 26 " '8 " CB DO cs 
C43e . f.C 69 AD 11 .. 29 OF 80 8F 
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C440:11

C448:18

C450:C4

C458iC7

C460:26

C468:48

C470;CA

C478:6D

C480I56

C4S8:FB

C490I 65

C498:FD

C4A0:FE

C4A8:25

C4B0:85

C4B8:FD

C4C0IFD

C4C8:F6

C4D0:3D

C4DB:CA

C4E0:36

C4EB:8D

C4F0:03

C4F8i42

C500J2E

C508iCA

C510:S5

C518i2E

C520iCA

C52B:CA

C530:29

C538:2D

C540:20

C548:29

CS50:2D

C558:20

C560-29

C56Bi2D

C570:20

C578;29

C580:2D

C588:20

C590:B1

C598iC6

C5A0:F0

C5A8:B1

CSB0tC6

C5BB:F0

C5C01B1

C5C8iC6

C5D0:F0

C5D8:B1

C5E0:C6

C5E8:F0

C5F0i2D

C5F8i20

C600:29

C60Bj2D

C610:20

C618:29

C620:2D

C628:20

C630:29

C638:2D

C640;20

C648:29

C650105

C6 58:C8

C660:CA

C668:C3

C670i20

C67a:D0

C680:CA

C6BB:00

C690 155

C6981FD

C6A0:AD

C6A8:C9

C6B0:C9

C6BB:C9

C6C0:C9

C6C8:C9

C6D0:C9

C6D8:C9

C6E0:C9

D0

D0

60

ED

FE

8D

68

55

CA

65

FE

85

AD

CA

FE

91

88

60

55

BD

CA

2D

8D

03

56

0E

CA

56

AD

85

80

CA

6D

20

CA

6D

03

CA

6D

02

CA

6D

C3

EE

03

C3

EE

03

C3

EE

03

C3

EE

03

CA

6D

40

CA

6D

10

CA

6D

04

CA

6D

01

CA

C8

C9

4C

52

0D

91

38

CA

AC

B2

69

69

69

69

69

69

69

69

AD

A9

A9

3D

0A

55

0A

CA

85

FD

85

FD

2D

BD

A9

FD

D0

A9

CA

ID

8D

CA

3D

8D

CA

55

2E

CA

55

C4

F0

Bl

C6

F0

Bl

C6

F0

Bl

C6

F0

Bl

C6

29

2D

20

29

2D

20

29

2D

20

29

2D

20

Bl

C6

F0

Bl

C6

F0

Bl

C6

F0

Bl

C6

F0

8D

C8

15

2E

C4

A0

FD

A9

Bl

ID

C9

01

02

18

19

1A

30

31

32

18

20

00

CA

26

CA

26

85

FE

85

FE

A5

CA

4D

00

A0

FB

00

BD

CA

56

8D

CA

55

0E

CA

56

0E

CA

AC

03

C3

EE

03

C3

EE

03

C3

EE

03

C3

E6

80

CA

6D

20

CA

6D

06

CA

6D

02

CA

6D

C3

EE

03

C3

EE

03

C3

EE

03

C3

EE

03

2D

EE

F0

C5

AD

00

AC

FF

FD

CA

8D

8D

8D

BD

8D

8D

8D

8D

8D

D0

A2

85

48

FE

A5

FE

FD

AD

FD

68

FE

29

CA

85

3F

C6

85

56

8D

CA

05

8D

CA

55

2E

CA

55

85

ID

20

29

2D

20

29

2D

20

29

2D

20

29

C3

F0

Bl

C6

F0

Bl

C6

F0

Bl

C6

F0

Bl

C6

29

2D

20

29

2D

20

29

2D

20

29

2D

20

CA

15

07

60

53

Bl

ID

ED

2D

60

1A

22

2A

32

3A

42

4A

52

5A

29

00

FE

29

0A

FE

0A

A5

2D

AD

29

69

07

60

FD

A2

FE

C3

CA

2E

AD

CA

0D

0E

CA

56

0E

CA

C3

CA

6D

40

CA

6D

10

CA

6D

04

CA

6D

01

EE

03

C3

EE

03

C3

EE

03

C3

EE

03

C3

E6

80

CA

6D

20

CA

6D

03

CA

6D

02

CA

6D

CE

CA

C6

ac

03

FD

CA

4D

55

20

C9

C9

C9

C9

C9

C9

C9

C9

C9

F7

20

38

F8

26

BD

26

FE

CA

2E

07

20

AA

A9

A8

20

CA

85

8D

CA

40

AD

CA

55

2E

CA

55

2E

AD

Bl

C6

F0

Bl

C6

F0

Bl

C6

F0

Bl

C6

F0

2D

20

29

2D

20

29

2D

20

29

2D

20

29

C3

F0

Bl

C6

F0

Bl

C6

F0

Bl

C6

F0

Bl

C6

3D

AD

C3

ID

C9

0D

60

CA

CA

DB

AD

AD

AD

AD

AD

AD

AD

AD

AD

8D

25

A9

0A

FE

56

FE

6D

29

CA

65

85

BD

3F

85

91

D0

C4

15

BD

03

41

AD

CA

56

0E

CA

56

56

C3

EE

03

C3

EE

03

C3

EE

03

C3

EE

03

CA

6D

40

CA

6D

10

CA

6D

04

CA

6D

01

EE

03

C3

EE

03

C3

EE

03

C3

EE

03

C3

AD

CA

15

C6

CA

01

4D

A0

8D

91

ca

B2

B2

B2

B2

B2

B2

B2

B2

BA

66

C3

CB

78

CB

6B

88

Bl

69

CD

88

FF

DF

68

EC

C5

DD

26

BC

C3

DF

A6

97

6F

FA

42

26

13

C0

19

Fl

AE

BA

Fl

06

D2

04

ED

EA

9A

F9

C5

54

C4

57

66

AC

6F

FC

B8

87

B4

CD

D0

68

73

B3

FF

8C

BF

B7

A4

D4

B7

BC

EA

6E

ca

19

47

51

B2

D7

21

77

A4

C9

B4

ID

28

90

F8

04

6C

DC

C6E8iC9

C6F0:00

C6F8:40

C700:C9

C708:C9

C710:C9

C718i9A

C720:2A

C728:8A

C730:34

C738ilD

C740:8D

C748:C9

C750:8D

C7 58:C9

C760:8D

C768:A9

C770:AD

C778:08

C780:C9

C788:CB

C790:C9

C798:04

C7A0:A9

C7A8:8D

C7B0:A9

C7B8:AD

C7C0:32

C7CB:8A

C7D0:34

C7D8:1D

C7E0:8D

C7E8:C9

C7F0:8D

C7F8:C9

C800:9A

CB08:52

C810:8A

C818:34

C820:03

C828:7A

C830:C9

C838:62

CB40:7A

C848:FC

CB50:C9

C858:2D

C860:C9

C86810E

C870:C9

C878:A2

C8801E0

C888:6A

C890:85

C898:00

C8A0:62

C8A8:4C

C8B0:C9

C8B8:F8

C8C0:D0

C8C8:BA

C8D0:C9

C8D8:4C

C6E0:AD

C8E8:C9

C8F0:55

C8F8l2E

C9001C9

C908-55

C910:8D

C918:C9

C920:00

C92B:00

C930:00

C93B:00

C940I00

C948:00

C950:00

C958:00

C960T00

C968:00

C970100

C978:00

C980100

C988:00

8D

A9

D0

20

ac

C9

C9

C9

C9

C8

A9

A2

A9

92

C9

7A

C9

AA

8D

AD

8D

4C

D0

18

7A

C9

AA

C9

C9

CB

A9

A2

A9

92

C9

C9

C9

C9

C8

4C

C9

8D

C9

C9

AD

B5

62

Bl

62

EE

C9

09

C9

C3

3D

C9

04

85

91

F3

C9

91

EF

42

0E

CA

62

0E

CA

B2

60

00

00

00

00

00

00

00

00

00

00

00

00

00

00

82

00

F6

EF

72

00

A9

8D

A9

AD

01

C9

D9

C9

02

C9

3D

C9

9A

42

8A

34

ID

BD

C9

8D

C9

8D

A9

AD

08

C9

CC

C9

07

A9

8D

A9

AD

AB

A9

92

A9

85

8A

C4

C9

C3

C9

72

D0

F0

EE

AD

72

4C

C7

C4

C3

AD

85

C3

C6

03

55

2E

C9

55

2E

C9

C0

Cl

C2

na

D9

DA

F0

Fl

F2

00

00

00

F0

03

F3

C9

99

60

C6

C9

D0

0F

7A

C9

AA

8D

AD

8D

4C

D0

A9

92

C9

C9

C9

C9

C8

A9

A2

A9

92

C9

7A

C9

AA

8D

AD

8D

4C

D0

18

7A

C9

AA

C8

F3

C9

80

FB

C9

AC

F0

6D

EE

C9

D7

21

6A

92

C9

53

A9

A0

ca

B2

C4

C8

A9

8D

CA

62

0E

CA

62

AD

00

00

00

00

00

00

00

00

00

00

00

00

03

00

00

4C

CA

A9

A0

A2

ID

8D

C9

BD

C9

9A

22

8A

34

13

Fl

C9

03

A9

8D

A9

AD

01

C9

DA

C9

05

C9

3D

C9

9A

5A

8A

34

ID

8D

C9

8D

C9

AD

BD

AD

3D

AD

B5

6A

0B

55

72

AC

4E

EE

C9

C9

AD

C8

CA

02

ca

C9

A0

C0

00

55

2E

C9

55

2E

C9

62

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

FC

C9

00

00

01

A9

A2

A9

92

C9

C9

C9

C9

C8

AD

8D

4C

D0

0F

7A

C9

AA

8D

AD

8D

4C

D0

A9

92

C9

C9

C9

C9

C8

A9

A2

A9

92

C9

4A

8A

9A

55

82

C3

C9

18

CA

C9

72

55

6A

AD

B5

9A

EE

85

Bl

ca

85

00

3F

8D

CA

62

0E

CA

62

AD

C9

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

C6

C8

8D

SC

AD

08

C9

CA

C9

01

A9

3D

A9

AD

1A

8A

34

ID

8D

C9

8D

C9

9A

3A

8A

34

13

F2

C9

06

A3

8D

A9

AD

01

C9

DB

C9

38

C9

C9

C9

CA

C9

AD

Bl

AC

91

EE

C9

CA

C9

8A

C4

C9

AA

C3

C3

C0

C3

B9

D0

62

8D

C9

55

2E

C9

55

8D

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

A0

C0

AA

6A

AA

3D

AD

BD

4C

D0

18

7A

C9

AA

C9

C9

C8

A9

A2

A9

92

C9

C9

C9

C9

C8

AD

8D

4C

D0

0F

7A

C9

AA

8D

AD

8D

4C

F3

8D

A9

8D

AD

85

92

FB

72

C3

72

CC

E8

EE

C9

A9

3D

C9

A9

29

41

AD

CA

F6

C9

C2

0E

CA

62

0E

CA

BA

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

30

52

D2

6F

A9

31

C5

A8

D7

B4

21

21

D3

14

D9

CD

CA

96

A6

D8

71

A0

D9

2A

5D

13

DE

9D

78

5F

99

33

D2

B4

EC

40

ca

Cl

CC

FF

Bl

Fl

AF

82

DA

65

E5

4F

CC

ID

AB

93

2A

4C

71

B5

92

B2

SC

32

6A

4C

C4

C6

D6

C7

E8

EF

5F

3B

C0

EB

14

DE

07

2F

F9

22

4A

F3

FB

04

2A

74

9A

C990100 00 C9 00 00 00 00 00 5D

C998:00 00 01 00 00 00 00 00 4C

C9A0:00 00 IB 00 00 00 00 00 37

C9A8:00 00 09 00 00 00 00 00 5D

;9B0:00 00 C0 00 00 00 00 00 5C

C9B8:00 00 03 00 00 00 00 00 AC

C9C0I00 00 0F 00 00 00 00 00 36

C9C8:00 00 00 00 00 00 00 00 SC
C9D0:00 00 00 00 00 00 00 00 64
■■V "■:.'■''■ 00 00 00 00 00 00 00 6C
C9E0:00 00 00 00 00 00 00 00 74

C9E8:00 00 00 00 00 00 00 00 7C

C9F0:00 00 00 00 00 00 00 00 84

C9F8:00 00 00 00 00 00 00 00 8C
CA00:00 00 00 00 00 57 00 00 F2

CA08:00 00 00 00 00 B3 00 00 6C

CA10:00 00 00 00 00 15 00 00 F9

CA18:00 00 00 00 00 3C 00 00 9E

CA20:00 00 00 00 00 80 40 20 58

CA28:10 08 04 02 01 57 00 00 CD

CA30:00 00 00 00 00 00 00 00 C5

CA38:00 00 00 00 00 9E 00 00 4B
CA40J00 00 00 00 00 00 00 00 D5

CA4B:00 00 00 00 00 10 00 00 IE

CA50:00 00 00 00 00 EF 01 00 A7
CA58i00 00 00 00 00 00 00 00 ED

Program 2: Starter

KC 10 REM COPYRIGHT 1987 COMPU

TEI PUBLICATIONS, INC. -

ALL RIGHTS RESERVED

XC 20 POKE 53230,0:POKE 53281,

0:PRINT"[CLR][CYNj

[3 SPACESJCOPYRIGHT 1987

COMPUTE! PUB., INC."

RD 30 PRINTTAB(I0)"ALL RIGHTS

{spaceJreservedU down)"

XQ 40 IF LS<>"" THEN100

CA 50 INPUT"LOAD FILE (Y/N)";A

5
DS 60 IF LEFT?(AS,D="N" THEN1

00

HR 70 PRINT"lCLR]*«* LOAD ***

[DOWN}"

QR 80 INPUT"FILENAHE";L5

BA 90 LOAD L$,B,1

HM 100 SYS 49152,S:REM S IS t

EspaceJof shapes

PF 110 PRINT"[CLR}"*" SAVE ***
{ DOWN ] "

OX 1 ?fl RF*M CTFAE? RtlFFFR

RC 130 FORI=1TO10:POKE630+I,0:

QE 140 INPUT"FILENAME [RETURN

[SPACE I TO ABORT]"JFS
AA 150 IF F$="" THEN PRINT"STO

P " : END

EX 160 L=LEN(F?)

•J C ± ' <J C •JlS A—J. 1 U Li

KJ 180 POKE 24559+X,ASC(MIDS(F

S,x,l))

GR 190 NEXT

DD 200 POKE 7B0,4iPOKE 781,8iP

OKE 782,255

FE 210 SYS 65466

EC 220 POKE 780,LiPOKE 781,240

iPOKE 782,95

SK 230 SYS 65469

PC 240 POKE 251,0:POKE 252,32

SM 250 POKE 780,251:POKE 781,6

3

OP 260 POKE 782,63:SYS 65496

Program 3: Sprite Data Skeleton

DR 10 X=24576

JG 20 READ A:IF A=-l THEN POKE

850,10:END

CG 30 POKE X,A:X=X+1:GOTO20

DE 40 REM

JK 50000 DATA -1
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C440~11 00 AD 18 00 29 F7 80 66 
C44B,IB 00 A9 20 A2 00 20 25 C3 
C450,C4 60 A9 00 85 FE 38 A9 C8 
C458 , C7 EO 30 CA 48 29 F8 OA 78 
C460~26 FE OA 26 FE OA 26 FE CB 
C468,48 BO 55 CA AS FE 80 56 6B 
C470,CA 6B 0A 26 FE 0A 26 n: B9 
C478,60 55 CA 85 FO AS FE 60 81 
C480,56 CA B5 FE AO 20 CA 29 69 
C4 98 : F8 65 FO 85 FO AO 2E CA CO 
C490,G5 FE 85 FE 69 29 07 65 88 
C498.FO 85 FO AS FE 69 20 85 FF 
C4A0 , FE AO 20 CA 29 07 AA aD OF 
C4A8 : 25 CA 80 40 CA G0 A9 3F 68 
C480:85 FE A9 00 85 FO A8 85 EC 
C488 :FD 91 FD A0 3F A2 20 91 C5 
C4CO , PO B8 00 FB C6 FE CA 00 DO 
C4CB , F6 60 A9 00 B5 C3 B5 C4 26 
C400:80 55 CA BO 56 CA 80 15 86 
C40B ,CA BD 10 CA BO 2E CA BO C3 
C4E0:36 CA 80 56 CA AD 40 03 OF 
C4EB:80 20 CA 80 05 CA AD 41 A6 
C4F0:03 BO 3D CA BO 00 0; AD 97 
C4FB , 42 03 80 55 CA 0E 55 CA 6F 
CSOOl2E 56 CA 0E 55 CA 2E 56 FA 
C50B , CA OE 55 CA 2E 56 CA OE 42 
C5 10155 CA 2E 56 CA 0E 55 CA 2B 
C51B ,2E 5G CA 0E 55 CA 2£ 56 13 
C520, CA AO 55 CA 85 C3 AD 56 CO 
C5 2B , CA 85 C4 AC 10 CA Bl C3 19 
C530 : 29 80 F0 03 20 60 C6 EE Fl 
C53B,2D CA Dl C3 29 40 FO 03 AE 
C540 : 20 60 C6 EE 20 CA al C3 SA 
C5 48 :29 20 P0 0 3 20 60 C6 £E PI 
C550: 20 CA 81 C3 29 HI F0 03 0G 
C558 ,20 60 C6 EE 20 CA 81 C3 02 
C560,29 0B F0 0 3 20 GO C6 BE 04 
C568 , 20 CA 81 C3 29 04 F0 03 ED 
C570 :20 60 C6 EE 20 CA 8 1 C3 EA 
C57B:29 02 P0 03 20 GO C6 EE 9A 
C580:20 CA al C3 29 01 PO 0 3 P9 
C588:20 60 C6 E6 C3 EE 20 CA C5 
C5901Bl c3 29 80 P0 03 20 60 54 
C59B,C6 EE 20 CA 81 C3 29 40 C4 
C5AO ~ F0 03 20 GO C6 EE 20 CA 57 
C5A8,B l C3 29 20 F0 03 20 60 G6 
C5B0,C6 EE 20 CA al C3 29 10 AC 
C5a8 :F0 03 20 60 C6 EE 20 CA 6P 
C5C0, 8 1 c3 29 08 F0 0 3 20 60 FC 
C5C8 , C6 EE 20 CA SI c3 29 04 DB 
C500 : P0 03 20 60 C6 EE 20 CA B7 
c50B,al C3 29 02 Fe 03 20 60 B4 
C5E0 : CG EE 20 CA Bl C3 29 01 CO 
C5EB ,P0 03 20 GO C6 E6 C3 EE 00 
C5FO ,2 0 CA Bl C3 29 80 F0 0J 68 
C5FB , 20 60 C6 EE 20 CA 81 CJ 73 
CG00,29 40 F0 03 20 60 C6 EE 03 
C6aB , 20 CA 81 CJ 29 20 F0 03 FF 
CG10:20 GO CG EE 20 CA 81 CJ BC 
CG I B,29 10 F0 0J 20 60 C6 EE SF 
C620:2D CA Bl C3 29 08 F0 03 87 
C62B : 20 60 C6 EE 20 CA al C3 A4 
CG30:29 04 P0 0J 20 60 C6 EE 04 
C638 :20 CA 81 C3 29 02 F0 03 87 
CG40:20 60 C6 EE 20 CA 81 C3 BC 
CG48,29 01 ro 03 20 GO C6 AD EA 
CG5 0,05 CA 80 20 CA CE 3D CA GE 
C65B , C8 CB CB EE 15 CA AD 15 C8 
C660,CA C9 15 F0 07 C6 C3 C6 19 
C66B:C3 4C 2E C5 60 BC 10 CA 47 
C670 : 20 52 C4 AD 53 03 C9 01 51 
C67B .D0 00 A0 00 B1 PO 00 40 82 
C6B0 , CA 91 FO AC 10 CA 60 A0 07 
C688 :00 3B A9 FF EO 40 CA 80 21 
C690,55 CA Al FO 20 55 CA 91 77 
C698 , FO AC 10 CA 60 20 DB ca A4 
C6A0 , AO 82 C9 80 lA C9 AD D2 C9 
C6 A8 ,C9 69 01 80 22 C9 AD B2 84 
C6B0 :C9 69 02 BD 2A C9 AD B2 10 
C6BB:C9 69 IB 80 32 C9 AD 82 2B 
C6C0 :C9 69 19 80 3A C9 AD B2 90 
C6C8,C9 69 IA 80 42 C9 AD B2 F8 
C600 : C9 69 30 BO 4A C9 AD B2 04 
CGOB,C9 69 31 BD 52 C9 AD B2 6C 
C6E0.C9 69 32 ao 5A C9 AD SA DC 

C6EB:C9 BO B2 C9 4C FC C6 A0 30 
C6FOl00 A9 00 99 CA C9 CB C0 52 
C6FB : 40 00 P6 60 A9 00 80 AA 02 
C700:C9 20 EF C6 A0 00 8C 6A 6F 
C70B : C9 BC 72 C9 A2 01 AD AA A9 
C710:C9 C9 00 00 10 A9 08 aD 31 
C71B , 9A C9 A9 0F BO A2 C9 AD C5 
C720,2A C9 SO 7A C9 A9 CA BO hS 
C728 , BA C9 A9 C9 80 92 C9 4C 07 
C730 :34 CS AD AA C9 C9 01 DO 84 
C738 ,10 A9 01 80 9h C9 A9 18 21 
C740 : S0 A2 C9 AO 22 C9 SO 7A 21 
C7 4B: C9 A9 09 BD BA C9 A9 C9 OJ 
C750 : 80 92 C9 4C 34 CB AD AA 14 
C758:C9 C9 02 DO 13 AD lA C9 09 
C7G0, Bo 7A C9 A9 FI BD BA C9 CD 
C768 :A9 C9 SO 92 C9 4C 34 CS CA 
C770:AO AA C9 C9 03 00 10 A9 96 
C778 , 08 80 9A C9 A9 0F 80 A2 A6 
C7B0 : C9 AD 42 C9 80 7A C9 A9 08 
C7S8 : CB BO 8A C9 A9 C9 80 92 71 
C790 : C9 4C 34 C8 AD AA C9 C9 A0 
C7 98 : 04 DO 10 A9 01 SO 9A C9 09 
C7h0 : A9 18 80 A2 C9 AD 3A C9 2A 
C7AB , 80 7A C9 A9 OA BD 8A C9 50 
C7B0:A9 C9 SO 92 C9 4C 34 C8 IJ 
C7BB : AD AA C9 C9 05 DO 13 AD DE 
C7C0 : 32 C9 80 7A C9 A9 F2 BO 90 
C7CB : 8A C9 A9 C9 80 92 C9 4C 78 
C700 :34 C8 AD AA C9 C9 0 6 00 SF 
C708 , ID A9 0B Bo 9A C9 A9 0F 99 
C7E0 : 80 A2 C9 AD SA C9 80 7A 83 
C7EB : C9 A9 CC 80 SA C9 A9 C9 02 
C7F0 : 8o 92 C9 4C 34 C8 AD AA B4 
C7F8 : C9 C9 07 DO 10 A9 01 80 EC 
C800 : 9A C9 A9 18 80 A2 C9 AD 40 
ca08 : 52 C9 BD 7A C9 A9 DB BD CB 
CBI0 , SA C9 A9 C9 SO 92 C9 4C CI 
C818 ,34 C8 AD AA C9 C9 U8 F~ CC 
C820 : 03 4C AS CB AD 4A C9 80 FF 
C828:7A C9 A9 F3 80 8A C9 A9 8 1 
C83 0 : C9 Bo 92 C9 AD 9A C9 80 Fl 
C8 38 :62 C9 A9 80 80 55 CA AD AP 
c840 : 7A C9 85 F8 AD B2 C9 B5 82 
CS4B:FC AD 8A C9 B5 C3 AD 92 OA 
C850,C9 85 C4 AC 6A C9 81 FB 65 
C858 :2D 62 C9 Fe 0B 18 AC 72 E5 
C860 . C9 Bl C3 60 55 CA 91 C3 4P 
CB6B,0E 62 C9 EE 72 C9 EE 72 CC 
C870 : C9 EE 72 C9 AC 72 C9 CC 10 
C87B ,A2 c9 00 07 4E 55 CA EB AB 
C880:E0 09 F0 21 EE 6A C9 EE 9B 
C8B8 : 6A C9 EE 6A C9 AD 8 A C9 2A 
CB90:85 C3 AD 92 C9 85 C4 A9 4C 
CB9B :00 BO 72 C9 AD 9A C9 80 71 
CBh0 : 62 C9 4C 53 C8 EE AA C9 us 
CB AB:4C 04 C7 A9 CA B5 C3 A9 92 
CBB0 : C9 B5 C4 A0 02 81 c3 29 B2 
C8BS ,F8 91 CJ CS CB C8 C0 41 5C 
C8C0:DO F3 AD 82 C9 B5 C3 AD 32 
CBCB , BA C9 85 C4 A0 00 B9 CA 6A 
CB00 :C9 91 C3 C8 C0 3P 00 F6 4C 
C808 : 4C EF C6 A9 00 80 62 C9 C4 
C8E0 : AO 42 03 BO 55 CA aD C2 C6 
CBE8 , C9 0E 55 CA 2E 62 C9 0E 06 
CBF0 : 55 CA 2E 62 C9 0E 55 CA C7 
CBFB : 2E 62 C9 OE 55 CA 2E 62 E8 
C900, C9 0E 55 CA 2E 62 C9 0E EF 
C90B , 55 CA 2£ 62 C9 AD 55 CA SF 
C910,80 B2 C9 AD 62 C9 80 SA 38 
C918 : C9 60 C0 00 00 00 00 00 C0 
C920 : 00 00 Cl 00 00 00 00 00 Ea 
C928 : 00 08 C2 00 00 00 00 00 14 
C930:00 00 08 00 00 00 00 00 DE 
C938 :00 00 09 00 00 00 00 00 07 
C940,00 00 oA 00 00 00 00 00 2F 
C9 4B:00 00 F0 00 00 00 00 00 F9 
C950 : 00 00 Fl 00 80 80 00 00 22 
C958 :00 00 F2 00 00 00 00 00 4A 
C960 :00 00 00 00 00 00 00 00 F3 
C96B : 00 00 00 00 00 00 00 00 FD 
C97 0 : 00 00 00 00 00 00 00 00 04 
C9 7B:00 00 F0 00 00 00 00 00 2A 
C980 :00 00 03 00 00 00 00 00 74 
C988 ,00 08 F3 00 00 00 00 00 9A 

C990,00 00 C9 00 00 00 00 00 50 
C998 : 00 00 01 00 00 00 00 00 4C 
C9A0:00 00 18 00 00 00 00 00 37 
C9A8 : 00 00 09 00 00 00 00 00 50 
:980:00 00 C0 00 00 00 00 00 5C 
c9aB ,80 00 03 00 00 00 00 00 AC 
C9C0 ,00 00 0F 00 00 00 00 00 36 
C9CB,00 00 00 00 00 00 00 00 5C 
C9DO.00 00 00 00 00 00 00 00 64 
C90B,00 00 00 00 00 00 00 00 6C 
C9EO :00 00 00 00 00 00 00 00 74 
C9EB , 00 00 00 00 00 00 00 00 7C 
C9F0 :00 00 00 00 00 00 00 00 84 
C9PB : 00 00 00 00 00 00 00 00 BC 
CA00:00 00 00 00 00 57 00 00 P2 
CA0B:00 00 OO 00 00 a3 00 00 6C 
CA 10 : 00 00 00 OO 00 1 5 00 00 F9 
CAIBI00 00 00 00 00 3C 00 00 9E 
CA20,00 00 00 OO 00 B0 40 28 58 
CA28:10 0 9 04 02 01 57 00 00 CD 
CA30:00 08 00 00 00 00 00 00 C5 
Ch38.00 00 00 00 00 9E 00 00 4 8 
CA40 : 00 00 00 00 00 00 00 00 05 
CA48 , 00 00 00 00 00 t8 00 00 IE 
CA50:08 00 00 00 00 EF 01 00 A7 
CA58,00 00 OO 00 00 00 00 80 ED 

Progra m 2: Starter 
KC 10 REM COPYRIGIrt' 1987 COMPU 

TE L PUBLICATIONS , INC . -
ALL RIGHTS RESERVED 

XC 20 POKE 53280 , 0 : POKE 5J281 , 
0: PR INT"I CLR} ICYN} 
13 SPACES}COPYRIGHT 1987 

COMPUTE I PU B., INC." 
RO 30 PRINTTAB ( 10) "ALL RIGHTS 

{SPAC£)RESERVEO!2 DOWN}" 
XO 40 IF L$()~" TlIEN100 
CA 50 INPUT"LOAD FILE (Y/N)~;A , 
OS 60 IF LEFT$(AS , l)- " N" THENI 

00 
HR 70 PRINT " {CLRJ*** LOAD *** 

( DOWN )" 
OR B0 INPUT"PILENAME" ; L$ 
SA 90 LOAD L$,B,1 
HM 100 SYS 49152, S : REM S IS , 

{SPhCEJOF SHAPES 
PF 110 PRINT"[CLRJ*** SAVE ** * 

!DOWN}" 
OX 120 REM CLEAR BUFFER 
RC 130 FORI=ITOI0:POKE630+I,0 : 

NEXT 
Of 140 INPUT"FILENAME [RETURN 

(sPhcE1TO ABDRT J" ;F$ 
AA 150 If' F$- " " THEN PRINT"STO 

P" : ENo 
EX 160 L-LEN(PS) 
JP 170 FOR X~l TO L 
KJ 180 POKE 24559+X , ASC( MID$ ( F 

$ , X, 1» 
GR 190 NEXT 
00200 POKE 780 , 4,POKE 7S1,8 : P 

OKE 782,255 
FE 210 SYS 65466 
EC 220 POKE 7B0,L : POKE 781,240 

: POKE 182,95 
SK 230 SYS 65469 
PC 240 POKE 251,0:POKE 252,32 
5M 250 POKE 780,2 51 :POKE 181 ,6 

3 
OP 260 POKE 782 , 63 : S Y5 65496 

Program 3: Sprite Data Skeleton 

DR 10 X-24576 
JG 20 READ A: IF A--l THEN POKE 

850 , 10: ENO 
CG 30 POKE X,A: X-X+l : GOT020 
DE 40 REM 
JK 50000 DATA -1 
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Relative File Demo
BE 10 REM COPYRIGHT 1987 COMPU

TEI PUBLICATIONS INC. -

(SPACE)ALL RIGHTS RESERV
ED

SB 20 PRINT"[CLR][2 SPACESjCOP

YRIGHT 1987 COMPUTE! PUB

., INC."

MA 30 PRINTTAR(9)"ALL RIGHTS R

ESERVED(2 DOWN}11

BM 40 OPEN 15,B,15

JE 50 OPEN 1,8,2,"0:TESTREL"

PF 60 INPUTtrl5,E,E$,El,E2

JD 70 IF E=0 GOTO230

AQ 80 CLOSE 1

FD 90 IF E<>62 THEN PRINT E;ES

;E1;E2:STOP

RQ 100 PRINT"CREATING FILE"

AM 110 OPEN 1,8,2,"0:TESTREL,L

,"+CH8S(33)
XM 120 INPUT#15,E,ES,E1,E2

EH 130 IF E<>0 THEN CLOSE lsPR

INT E,E$,E1,E2:STOP

PK 140 PRINTS15,"P"+CHRS(98)+C

HR$(10)+CHRS(0)+CHR?(1)

PJ 150 INPUT#15,E,ES,E1,E2

EG 160 IF E<>50 THEN CLOSE 1:P

RINT E;ES;El;E2iSTOP

RC 170 PRINTI1,CHRS(2S5);

HR 1B0 IKPUTI15,E,ES,E1,E2

FH 190 CLOSE 1

FP 200 IF E<>0 THEN PRINT E;E$

;E1;E2:STOP

HB 210 OPEN 1,8,2,"0:TESTREL"

AA 220 GOTO240

XG 230 PRINT"FILE ALREADY EXIS

TS"

BP 240 PRINT"{2 DOWNll. READ A

LL RECORDS"

Mil 250 PRINT"2. WRITE RECORD"

QK 260 PRINT"3. QUIT"

JE 270 INPUT"{DOWN)WHICH (1, 2

OR 3)";X:PRINT

GH 260 ON X GOTO300,440,710

QG 290 GOTO240

RS 300 R=0

SE 310 R=R4-1:F=0:X=0

SE 320 H=INT(R/256):L=R-H*256

QD 330 PRINT#1.5, "P"+CHRS(98)+C

HR5(L)+CHR5(H)+CliRS[l)

CE 340 INPUT#15,E,E$,E1,E2

GP 350 IF E=50 GOTO240

HM 360 IF E<>0 THEN PRINT E;E4

;E1;E2:GOTO710

BJ 370 INPUT#1,X5:SW=ST

GM 380 IF XS=CHRS(255) THEN PR

INT" RECORD"; R; '■<EMFrY> "

:GOTO310

FP 390 IF F^0 THEK PRINT"RECOR

D";R;":"

AD 400 F=F+1:IF SW=0 THEN X=1

JS 410 PRINT"[5 SPACES}FIELD";

F;": ";X5

SH 420 IF SW=0 GOTO370

XR 430 GOTO310

BO

JC

AK

RS

QK

cc

ES

PM

BK

KG

JH

HX

FH

EP

PJ

SQ

PK

GS

JM

MF

JD

QJ
5D

FH

AS

CB

ftS

KH

FJ

44G

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

7 20

INPUT"WRITE TO RECORD N
UMBER";R

IF R<1 OR ROINT(R) GOT

0440

IF R>40 THEN PRINT "TOO

BIGI":GOTO570

H=INT(R/256)tL=R-H*256

PRINT#15,"P<1+CHRS(9B)+C

HRS(L)+CHRS(H)+CI(RS(1)
INPUTfl5,E,ES,El,E2

IF E=50 THEN PRINT"A NE

W ONE 1"

INPUT"HOW MANY FIELDS (

1-3)":N

IF N<1 OR N>3 GOTO510

AS-""

PRINT"ENTER DATA:"

FOR J=l TO N

IF llol THEN PRINT"FIEL

D " ; J;

INPUT BS

AS=AS+BS+CHRS(13)

NEXT J

AS=LEFT${AS,LENlA?)-l)

PRINT#1,AS;

INPUT#15,E,ES,E1,E2

IF E<>0 THEN PRIHT E;ES

;E1;E2

CLOSE 1

INPUT#15,E,E$,E1,E2
IF E<>0 THEN PRINT E;ES

TE1.-E2

OPEN 1,8,2,"0:TESTREL"

INPUT»15,E,ES,E1,E2

IF E<>0 THEN PRINT E;E$

;E1;E2

GOTO240

CLOSE 1

CLOSE 15

Bounty Hunter

Article on page 29.

BE 10 REM COPYRIGHT 1987 COMPU

TEI PUBLICATIONS INC. -

{SPACE(ALL RIGHTS RESERV

ED

DJ 20 POKE53269,0:SP=53248:N=5

4272:SP$="{15 SPACES 1"sP

OKE53281,6:POKE 53280,10

AM 30 PRINT"[CLR}§33 IRVS}

[4 SPACES[COPYRIGHT 1967
COMPUTEl PUB., INC.

[2 SPACES)";

RX 40 PRINT"{RVS}fll SPACESjAL
L RIGHTS RESERVED

{10 SPACES}[OFFJB83";

SB 50 DIMSTS(50},CA?(50),NBS(5

0),AB(50),PK(50),A?(50),

SX(S0),SY(50),CP(50),ST{

50)

OA 60 C=C+1:IFC=49THEN80

AJ 70 READSTS(C):READCAS(C):RE

ADSX(C):READSY(C):READNB

$(C):GOTO60

QP 80 FOPX=642TO881;READA:POKE

X,A:NEXTX

EK 90 FORX=906TO945:READA:POKE

X,A;NEXTX

KS 100 FORX=970TO1009:READA:PO

KEX,AtNEXTX

XA 110 POKE2040,13iPOKE2041,14

iPOKESP+2 8,3

PR 120 POKE53285,10:POKE5328B,

2:POKE 53287,9:POKESP+16

,0

SK 130 POKESP,120iPOKESP+l,170

:POKES P+2,240 t POKESP+3,

170iPOKE53269,3tXZ=-l

SA 140 PRINTTAB(214)"CHOOSE ON

E."SPC(68)-'l - BOUNTY H
UNTER"5PC(63)"2 - COUNT
DOWN

QD 150 PRINTTAB(247)"BOUNTY HU

NTER"SPC(6)"CROOK"
HX 160 GETAS:R=RND(1)iIFAS<"1"

ORAS>"2"THEN160

BR 170 F=VAL{AS):IFF=1THEN210

AA 180 POKESP+3,250IPRINT"

[CLR)"TAB(253)"MINUTES
(SPACE)(1-5)"

MF 190 GETA5:IFA?<"1"ORAS>"5"T
HEN190

FQ 200 SC=VAL(A.S) rSC-SC*60+l

GE 210 PRINT"{CLR)"TAB[215)"CH
OOSE ONE:"SPC{69)"1 - S

TATE5"SPC(70)"2 - CAPIT

ALS"

GETA5:IFA?<"1"ORA5>"2"T
HEN220

IFAS="1"THEN250

FORX=1TO4B:STS(X)=CAS(X

):NEXTX

PRINT"(CLR)"SPC(214)"1

[SPACE)- VISIBLE "SPC(6
8)"2 - INVISIBLE

GETAS:IFAS<"1"ORAS>"2"T

HEN260

E=VAL(AS):IFF=2THEN1480
PRINTTAB(93)"DIFFICULTY

U-3)

RC=INT(48*RND(1))+l:RR=
RC

GETAS:IFAS<"1"ORAS>"3"T
HEN300

B=VAL(AS):B=4-B:POKESP+

1,250iPOKESP+3,250

PRINT"[CLR}iCYN}"TAB(20
5)''THE CROOK IS IN "STS

(RC):FORX=1TO2000:NEXTX

GOTO1480

PRINT"!CLR){CYN)";iPOKE

SP+3,250

SX(18)=290:SY(18)=173iS

X{19)=275:SY{19)=70tSX(

20)=290tSY(20)=140

SX(21)=2a0iSY(21)=106jS

X(22)=2B5:SY(22)=200

IFE=2THEN630

print" (rvs)o66 y3oo

print"Trvs)oToff]&*3
{rvs}[6 spacesJBh^m

{12 SPACES)^H3
{6 SPACES}gN3l6 SPACES)

(OFF}£

JQ 400

DA 410

%2 Y%%Hl M§11 P3O|7 Y3

§1131-4 SPACES} [OFF}
QG 420 PRlNT"{RVS]flli

£7 SPACES)^I3[4 SPACES)

HE 220

GM 230

JF 240

KS 250

PM 260

XP 2 70

PJ 280

GM 290

CA 300

DM 310

JD 320

HQ 330

MJ 340

HF 350

XH 360

HM 370

SG 380

HJ 390

[7 SPACES)§H3 §H|

[11 SPACES)§H3
[6 SPACES5§N3(5 SPACES]
I OFF)£

(7 SPACES)gH3[4 SPACES)

AE 430 PRINT"tRVS)gH3

{7 SPACES]gH3(4 SPACES)

gHile SPACES1BH3

{7 SPACES}EH3[5 SPACES)

AK 440 PRINT"{RVS)LE7 PELE4 P3

Bh3{B SPACES)Llj6 P3 '0

RC 450 PRINT"[RVS}|H3
(2 SPACES)|n3[6 SPACES}
in%l2 spaces)&h3
{B SPACES)Ell3[6 SPACES)
MBH§(6 SPACESJP
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Relative File Demo 
IlE 10 REM COPYRIGHT 1987 COMPU 

TEl PUBLICATIONS I NC. -
{SPACEJALJ... RIGHTS RESERV 
ED 

SIl 221 PRINT" (CLR) (2 SPACES)COP 
YRIGHT 1987 COMPUTE I PUB 
" INC." 

MA 321 PRINTTAB(9)"ALL RIGIITS R 
ESERVED{2 DOWNJ" 

BM 40 OPEN 15 ,8,15 
JE 50 OPEN l,B,2,"e:TESTREL
PF 60 INPUT,15,E,E$ , El,£2 
JD 70 IF E- e GOT023e 
AO 821 CLOSE 1 
FD 90 IF Eo62 TIIEN PRINT E, ES 

;EI;E2:STOP 
RO 100 PRINT"CREATING FILE" 
AM 110 OPEN 1,8,2,"e:TESTREL,L 

, "+CJlR$(33 ) 
XM 1221 INPUT ' 15,E,ES,El,E2 
Ell 1321 IF Eo0 THEN CLOSE I : PR 

INT E,ES,EI ,E2: STOP 
PK 1421 PRINTf15, "P"+CHRS (98)+C 

HRS(lC)+CHR$(e)+CIlRS(I) 
PJ 1521 INPUT'15,E , ES,EI,E2 
EG 1621 IF EC)50 THEN CLOSE I:P 

RINT E;ES,El:E2ISTOP 
RC 1721 PRINTfl,CHR$(255); 
IIR 180 INPUTtI5,E,E$,El,E2 
FH 190 CLOSE I 
FP 2210 IF E()0 THEN PRINT E:E$ 

; El;E2 :STQP 
liB 2121 OPEN 1,8,2,"e:TESTREL" 
AA 2221 GOT024C 
XG 230 PRINT"FILE ALREADY EXIS 

TS" 
Ill' 240 PRINT"{2 DOWNJl, RE;\.D A 

LL RECORDS" 
MH 2521 PRIIlT"2. WRITE RECORD" 
OK 2621 PRINT"3. OUIT" 
JE 2721 INPUT"{OOWNJ I1HICH (I, 2 

OR 3)";X : PRINT 
Gil 2821 ON x GOT03CC,44C,7U'! 
OG 2921 GOT024e 
RS 32121 R- C 
SE 3121 R- R+I:F- C:X- 0 
SE 3221 H-INT(R/ 256) : L- R- H*256 
00 3321 PRINTtl5, "P"+CIlR$(98)+C 

HRS(L)+CHR$(H) +CHR$( I) 
CE 343 INPUT'15,E ,E $ , El , E2 
GP 3521 IF E=5C GOT024C 
HM 361l IF Eo0 THEN PRINT E: E~ 

;El;E2,GOT0711l 
BJ 3721 INPUTtl ,XS : SW_ST 
GM 380 IF XS - CIIRS(255) THEN PR 

INT "RECORD "; R; " <EMPTY) " 
:GOT0311l 

PP 390 IP p .. c THEN PRIN1"'RECOR 
D" :R: H:" 

AD 4210 F=F+I:IF SW=0 THEN X=1 
JS 4121 PRINT" [5 SPACES) FIELD" ; 

P;": ",XS 
Sil 4221 IP SW- 0 GOT0370 
XR 430 GOT0310 
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BG 440 INPUT"WRITE TO RECORD N 
UMDER " ,R 

JC 4521 IF R<I OR RC)lNT(R) GOT 
0443 

AK 460 IF R>4C THEN PRINT "TOO 
J)IG I": GOT0570 

RS 47 21 H- INT(R/256 ) ,L-R-Il*256 
OK 480 PRINTH5 , " P"+CHRS(98)+C 

IIRS{L)+CIIR$(H)+CHRS(l) 
CC 4921 INPUTf15,E ,ES, £1,E2 
ES 530 IF E- 50 THEN ~RINTMA NE 

W ONE I" 
PM 510 INPUT"HOW MANY nELDS 

1-3)"; N 
BK 520 IF Nel OR N>3 GOT0510 
KG 530 AS - "" 
JH 540 PRINT"ENTER DATA:" 
!IX 550 FOR J - l TO N 
FH 560 IF Nol T!lEN PRHlT"FIEL 

D";J, 
EP 570 INPUT B$ 
FJ 583 AS - AS+BS+CHRS(13) 
SO 590 NEXT J 
PK 600 AS - LEFT$(AS , LEN{AS) - l) 
GS 613 PRINTtl ,AS, 
JM 620 INPUTt15 , E, E$,El,E2 
MF 6321 IF E00 THEN PRWT E: E$ 

,E1: £2 
JD 6421 CLOSE I 
OJ 650 INPUTf15 , E,E$,El , E2 
SD 660 IF E()e THEN PRINT E: ES 

,EI; E2 
PII 673 OPEN 1,8 , 2, "0:TESTREL" 
AS 6821 INPUT'15,E,ES,EI,E2 
CB 693 IF E00 THEN PRINT E;E$ 

; EI; E2 
AS 700 GOT024e 
Kit 710 CLOSE 1 
FJ 720 CLOSE 15 

Bounty Hunter 
Article 011 page 29. 

8E 10 REM COPYRIGHT 1987 COMPU 
TEl PUBLICATIONS INC. -
{SPACE)ALJ... RIGHTS RESERV 
ED 

OJ 20 POKE53269,0ISP-532 48:N. 5 
4272:SP$-"11 5 SPACES)" : P 
OKE53281 ,6 : POKE53280,10 

AM 30 PRINT"ICLRlg3~[RVSJ 
[4 SPACES )COPYRIGHT 1987 

COMPUTEL PUD . , INC . 
[2 SPACES )": 

RX 40 PRINT"[RVS}lll SPACES)AL 
L RIGIlTS RESERVED 
(10 SPACES}loFF}1!88 "; 

S8 521 DIMSTS(50) , CA~(50) , NB$(5 
0) , AIl(50) ,PK { 50 ) , AS(50) , 
SX{ 50) , SY(5C) , CP(50 ), ST( 
50) 

OA 60 C- C+I: IFC-49TIIEN80 
AJ 70 READSTS(C):READCAS(C) IRE 

ADSX(C) IREAOSY(C) :READN B 
$(C)IGOT060 

QP 80 FORX- 842T0881IREADA:POKE 
X, A: NFJeTX 

EK 90 FORX-906T0945IREADA :POKE 
X,A:NEXTX 

KS 1210 FORX_97CTOI009:READA:PO 
KEX,A,NEXTX 

XA 110 POKE2040, 13 1POKE2C41,14 
I POKESP+28 , 3 

PR 1221 POKE532B5,10 : POKE53288 , 
2:POKE53287,9:POKESP+16 
, 0 

SK 130 POKESP,120, POKESP+l,17e 
: POKESP+2,240 ,POKESP+3 , 
17CIPOKE53269,3IXZ--1 

SA 140 PRINTTAB( 214) "CHOOSE ON 

E, "SPC(68)"1 - 80UNTY H 
UNTER"SPC(63) " 2 - COUNT 

DOWN 

00 153 PRINTTAB(247 )" BOUNTY HU 
NTER"SPC(6) "CROOK" 

HX 160 GETA$ : R-RNO(l),IFA$< "I" 
ORIIS> "2"THENI60 

BR 170 F- VAL(AS):IPP- I THEN210 
AA 180 POKESP+3,250:PRINT" 

[CLR)"TAB(253)"MINUTES 
(SPACE](1-5)" 

MF 190 GETAS : IFAS<"I"ORAS) " 5 "T 
HEN190 

PO 200 SC- VAL(A$):SC_SC *60+1 
GE 2121 PRINT"!CLRj"TAB (21 5)"CH 

OOSE ONE, "SPC(69)"1 - S 
TATES"SPC(70)"2 - CAPIT 
ALS" 

HE 220 GETAS :IFAsc "I"ORAS>"2 "T 
HEN22e 

PM 260 

XP 270 
PJ 2821 

CA 3021 

OM 310 

JD 323 

Ill' 350 

XII 360 

11M 370 
SG 380 

HJ 390 

JO 4021 

00 420 

lIE 4321 

RC 450 

IFAS .. N l"TIlEN250 
FORX= l T048 , STS(X)-CA$CX 
) ,NEXTX 
PRINT " {CLR}"SPC(214)"1 
(SPACE J- VISIBLE "SPC(6 
8)M2 _ I NVISIBLE 
GETAS : IFA $(" I"ORIIS>"2"T 
HEN260 
E- VAL(A$):lFF-2THENI480 
PRINTTAB(93)"DIFPICULTY 

! 1-3) 
RC-INT(48*RND(1»)+I:RR_ 
RC 
GETAS :I FA$<"I-ORIIS>"3"T 
IIEN300 
D- VAL{AS) : J) - 4-J):POKESP+ 
1,250:POKESP+3,250 
PRINT" [CLR) ICW) "TAB! 20 
5) "THE CROOK IS IN "ST$ 
(RC):FORX-IT02CC0 : NEXTX 
OOT01 4B0 
PRINT M (CLRj Icw)" ; : POKE 
SP+3,25 0 
SX(18)"290ISY(IB)-173,S 
X(19) .. 275:SY(19) - 70 ISX( 
20)-290ISY(20 )- 140 
SX(21)m280ISY(21)_106IS 
X(22 ) " 2851SY(22)~230 
IFE- 2TIIEN630 
PRINT " {RVS)OI!6 Y~OO 
E12 y~01!6 y~pE4 Y~f*~ 
PRINT"TRVS)oToFFll! *j 
IRVS}(6 SPACESj~H~M 
112 SPACESIBH8 -
(6 SPACES)gN~[6 SPACES ) 
(OFF)L 
PRINTOT ( RVS) gH ~ 
[7 SPACES JRH8 gH8 
(11 SPACESHII~ 
[6 SPACES)BN 8{ 5 SPACES] 
10FF)L 
PRINTOT IRVS) OMR3 P8N 
82 Y~EII~ MRTT P80E7 ya 
8HH4 SPACES) (OFf) 
PRINT"[Rvs)8n! 
17 SPAcEsli n8\4 SPACES) 
1!1l8!8 SPACESHH8 
17 SPACES)BII~(4 SPACES ) 
, o j 
PRINT"[RVsliH8 
(7 SPACES)1! 1I8 [4 SPACES) 
gll818 SPACES]8 11~ 
17 SPACES 18 11 815 SPACES } 

'0' PRINT " [RVS)L87 p!LR4 pa 
8H818 SPACEslLB6 p8 '0 
86 Y8 - -
PRINT"{RvsHH~ 
( 2 SPACES)EN8[6 SPACES) 
811812 SPACES18118 
[8 SPACESH II H6 SPACES) 
!i8tU(6 SPACES}! 



KD 460 PRINT" [RVS) |tH3

[2 SPACES)%a%{6 SPACES]

%H%{2 SPACES}L&8 PSL&Pa

(6 SPACESlM[6 SPACES)

£H3

KC 470 PRINT"[HVS)EH3
£2 SPACESHN3[6 SPACES)

Eh|{4 SPACES)gIl3
(8 SPACESiEH3[5 SPACES]
6N3I6 SPACES]{OFF]

JP 480 PRINT"(RVS}£h3

{2 SPACES)f|N3!6 SPACES}
Ji

{8 SPACES)L§5

RC 490 PRINT"{RVSTBH3
[3 SPACES)M{5 SPACES]

|M^{4 SPACESJBH3
{8 SPACESjgH3(6 SPACES]

M(5 SPACES][OFFi
KM 500 PRINT"E*3lRVS)

[4 SPACES)M{4 SPACES]

[a spaces)Bh3(6 spaces]
EN3[6 SPACESHOFF]

AB 510 PRINT" B*3lRVS}
[4 SPACES)m£3 SPACES]

gH3£4 5PACES)|<H3

[8 SPACES)Eni!6 SPACES]
§N3{6 SPACES}|*J1

MM 520 PRINT"(2 SPACES)E*3

(RVSj£4 SPACES]MOB6

GH 530 PRINT"£3 SPACES]E*3

{RVS)(4 SPACES)M

[6 SPACES)iH3[6 SPACES]

&N363 yHh|(5 SPACES]

&Hi[5 SPACES]£OFF]£

CS 540 PRINT"[4 SPACES)!?*!
[RVS]{3 SPACESjN

£6 spaces)eh3(6 spaces}
En3(3 spacesJm

£5 spaceshh3t5 spaces]

ge 550 print"{8 spaces)e*3

(rvs1(6 spacesjeh3
[6 SPACES)£n3(4 SPACES]

£5 Y3EH315 SPACESjfOFF]

KX 560 PRINT"[9

!rvs]£5
@j9 spaces)0e5 ys

HK 570 PRINT"£WHT)MOVE?{CYN)

(S SPACES}g*3(RVS]

U SPACESiLiOFF] E"3
{RVSH14 SPACESlilia
(s spacesHoff!

gx 580 print"[1b spaces)6*3
(rvs){13 spaces)eh|
(2 spacesKrvs]

u spaces](off]£

XP 590 PRINT"i3^OEl0 YlPtCYN}
(SPACE)fYELlSCORE:(CYN)
i*3(RVS}(11 SPACESjN
(7 SPACES](OFF]

RG 600 PRINT"E33EH3£l0 SPACES]
&3()( ]§3

B*I(rvs](4 spaces)(off)
£[9 SPACES]g*3(RVS]E*3

EX 610 PRIHT"E33Bh|(10 SPACES}
EN3(CYN](11 SPACES]g*3
(RVS](2 SPACES)£ OFF]£

(OFF)";

BQ 620

[12

JM 630 IFF»2THENGOSUB2740:PRIN

TLA I

KE 640 IFF=2ORRO22THEN670

PC 650 IFSX(RC)>255THENK=255iP

OKESP+16,3:CX=2

AD 660 POKESP+2,SX(RC)-K:POKES

P+3,SY{RC):K=0

QD 670 GOSUB1590:GOTO1010

DJ 680 PRINT"(CLR]"f:P0KESP+3,
250

HM 690 SX(18)=57:SY(18)=174:SX

<19)=40:SY(19)=55:SX(20

)=60:SY<20)=138
DF 700 SX(21 )=44:SY(21) = 93:SX(

22)=57:SY(22)=205:IFE=2

THEN960

FO 710 PRINT"[RVS)[7 SPACES}

(OFF)£{28 SPACESHRVS)

gs 720 print"{rvs]{6 spacesjn

[space}mBp3(3 spaces)

e * 3 £ offt{wht j move £ cyn}
[16 spaces){rvs}£

£2 SPACESj(OFF)

EH 730 PRINT"[RVS]{6 SPACES}

Eh3[3 SPACESjMNtOFF}
(RVS]£{2 SPACES)|*3

(OFFjTll SPACESHRVS)
Eh3(2 spaces)Eh3 Eh3EnI
[3 SPACES]B*l

dm 740 print"£rvs]£6 spaces)m

£5 spaces){off) [ rvs p
(3 spaces]£off]£

{ii spacesHrvsTBhS
[2

(OFF]£

GQ 750 PI

14 SPACES){OFF] [RVS]

[4 SPACES){OFF]

{7 SPACES)[RVS]£
£6 SPACES}EH3N N

QA 760 PRINT"(RVS)(7 SPACES]!,

(4 SPACES)(OFF) [RVS]

(4 SPACES}{OFF]
[6 SPACES][RVS]£

{7 SPACES]o|2 YU (OFF)
PX 770 PRINT"!*!£RVS}

17 SPACESJOE3

[SPACE][RVS)£BY2O§7 Y3

MK 780 PrTnT"T"rVS](7 SPACES]
|h3(3 SPACES)iH3

(2 SPACES)EH3£5 SPACES)
§H| [ 7 SPACES]KM8ll3 £N|
(SPACEHOFF)

AB 790 PRINT" (RVS}|6 P§0

(4 SPACES)gH3(2 SPACES)

PF 800 PRINT" i*|[RVST
[5 SPACES)M[4 SPACES]

Bill (2 SPACES ]L

[3 SPACESJN(2 SPACESJL

HG 810 PRINT"{2 SPACES)B*?
{RVSj(5 SPACESjM

£3 spacesJEhJ n mBp^n
(4 spaces}n£2 spacesTmn

xc 820 print"t3 spaces)(rvs)
{6 spaces)bh3(2 spaces)

ln{4 spaces)mE2 p3nBy3
tt spaces}§2 y3p{off)
£2 SPACES}[YELJSCOREi
(cyn)

xs 830 print"[3 spaces){rvs)
[6 spaces)m§p3n

[6 spacesjn e@?
[9 SPACES)Tn3

FK 840 PRINT"[3 SPACESKRVSJ

[6 SPACES)H[2 SPACES]

FJ 850 PRINT"[3 SPACES)[RVS]RR

RRRROE2 Y^{7 SPACES IN

til SPACES}{OFF]

D» 863 PRINT"{3 SPACES]£RVS}
{5 SPACES]N§4 Y3OE4

B2 Y3oE2 yTmE4 pI
[2 spacesHoff]

CF 870 PRINT"[3 SPACESlfRVS]

[5 SPACES]§H3(4 SPACES]

BH3(4 SPACES)BH3
£2 SPACES]M{7 SPACESjM

£ OFF}£

GR 880 PRINTS SPACES} (RVS}

[5 SPACES)BH3(4 SPACES)

BH

{3

£4 SPACES) [OE'F}£

JQ S90 PRINT"{3 SPACESTlRVSi
B5 p|Bh§(4 space:s}§h3
£4 spaces)Bh3(6 spaces]

m[2 spaces)£off)£

xf 900 print"[3 spaces)trvs)

|H3£4 SPACES]gH3
{4 SPACES)§H3(4 SPACES)

SPACES)M(OFF]£

Y3P{CYN}"r

us 910 prikt"(3 spacesKrvs}

EH3{3 SPACESjN

(5 SPACES)8ll3 E3 P3L

E7 P3tOFF}£ E33EH3

{10 SPACESTlNifcYN)";
EB 920 PRINT"[2 SPACES}[RVS)£

(4 SPACESJE3 Y3P

(2 SPACESJBH3 EH3
{10 SPACES)B*3{OFF) B3I

in3(i0 spaces]En3(cyn]"

HK 930 PRINT"l2 SPACES)(RVS)

£7 SPACES)i»3£0FF)
[8 spaces)B*3£rvs]

£4 spacesHoff) f*3

(RVS)[2 SPACES](OFF)

[}
CS 940 PRINT"(9 SPACES)S*3

(RVS)E*3£OFF]

[14 spaces)E*3£rvs] B*3

SQ 950 PRINT"{10 SPACES)B*3
{15 SPACES)B*3(RVS] |*3

(OFF]";
GC 960 CX=0:POKESP+16,0:1FF=2T

HENGOSUB2740:PRINTLA:

XM 970 IFF=2ORRC<18THEN1000

EX 980 IFSX(RC)>255THENK=255:P

OKESP+16,2iCX=2

DJ 990 POKESP+2,SX(RC)-KiP0KES

P+3,SY(RC)tK=0

PJ 1000 GOSUB1590

DE 1010 IFMP=lTHENYY=20:XX=0iG

OSUB2450:PRINTSPS:PRIN

T"{UP)";
XA 1020 IFMP=2THENPRINT"(H0ME]

"TA!!(60)SPS!PRINT"

(HOME)"TAB(60);

KG 1030 Y=0:R1=R

EP 1040 IFAN?<>""THENDA«1

PM 1050 IFG=1THENG=0:GOTO1360

EK 1060 AN5=""
DJ 1070 IFDA=1THENRETURN

GM 1080 IFF=2THEN2610

HE 1090 GOTO2120

FJ 1100 IFY>0THEN1200

JC 1110 IFAS<>" "THEN1180

[>S 1120 IFXZ>LEN(NI3S(R) J-2THEN

0X1

RA

CH

JC

FF

DF

MB

CK

HF

1130

1140

1150

1160

1170

1180

1190

1200

1210

XZ=XZ+2:NMS=MIDS(NB$(R

),XZ,2):NM=VAL(NMS):PR

INTSTS(NM):X=0

X=X+1

GETA?:IFA$=CHR$(13)THE

NAH5=ST$(NM):G»1:GOSUB

2810:GOTO1170

IFXO0THEN1140

DA=1:GOTO1010

I FAS <> CHR$(13)THEN1200

PRINT"[RVS}"STS(HM):F0

RX=1TO200:NEXTXiGOTO10

10

IFAE=" "ANDA5(Y}=" "TH

ENRETURN

IFAS <>"[RIGHT]"THEN127

0
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Ko 460 I'RINT"(RVSJ8H8 
12 $PAcEs)INaI6 SPACES) 
~H~12 $PAceS)Li8 P~L~P~ 
16 SPACES1MI6-SPACES) 
8N~ -

KC 470 PRINT·\RvsJ8n~ 
12 SPACESJ8u~(6 SPACf-S) 
@1la!4 SPACES18l1j 
In SPACEs)@n3Is SPACf.S) 
8UU6 SPACEslIoFfJ 

JP 480 PRINT" I RVS )8H~ 
12 SPACEs J 8Nal6 SPACES} 
gH~14 SPACES !Ell! 
18 SPACES]Lgs p3@86 y~ 

RC 490 PRINT"!RVsHu3 -
(3 SPACEs}Hls SPACES) 
8118(4 SPACeS 18113 
18 SPACES18I1U6 SPACES ) 
MiS SPACES) (OFF) 

KM 500 PRINT M 8 * J I RVS) 
(4 SPACES)MI4 SPACES) 
8HU4 SPAcES)g Il ~ 
[8 SPAc£sI8H~16 SPACES) 
8N8I6 SPACES){OFF) 

AR 510 PRINT" 8*a!Rvs! 
(4 SPACES)M{3 SPACES) 
gllH4 SPAcESl8l1S 
18 SPACES18u8l6 SPACES} 
8N~16 SPACES)S -S 

MM 520 PRINT"(2 SPACESI8 * j 
(avsl{4 SPACES]M086 Y~Q 
86 Y8P89 Y8L86 Pi 

OM 530 PRINT~13 SPACES]8 *j 
{avs]14 SPACES)M 
(6 SPACES)BIl~{6-SPACES) 
8N!83 Y!8H!(S SPACES) 
8H81s SPACES )l oFF)£ 

CS s4fl PRINT"(4 sPAcEsl8 ·1 
IRVS)!3 SPACES]N 
(6 SPACES1BH!16-SPACES] 
8NU3 SPACES)M 
15 SPACES)8H 8Ts SPACES) 

GE 550 PRINT"ls SpACES}g*j 
(RVS) (6 SPACES}@1I8 
(6 SPACEs}8N814 SPACES) 
85 YSgH815 sPAcES)IOFF) 

KX 560 PRINT"19 SPACES]@ *~ 
IRvs}ls SPACES)8HS86 p8 
@19 SPACES)08s Yj 

HK 570 PRIUT"IWHT)MOv£?lcYN) 
Is SPACEs)8 *S{avsl 
14 SPACES )L( OFF} 8*1 
IRVS}{14 SPACES)BII3 
I S SPACES) {OFF} 

OX 580 paINT"llS SPACES)B *S 
(RVS)(13SPAcEs18n! 
12 SPACES}{RVS) 
12 SPACES}loFF)£ 

XP 590 PRINT"8330810 ylp{cYN) 
(SPACE) IYEL ) scOREI {cYNI 
@*j!avs){ll SPACES)N 
17 SPACEs)loFP} -

RO 600 PRINT M@338nj{IO SPACES} 
gN~ICYN){s SPACES}g *~L 
g*j(RVs)14 SPACEslloFF} 
£19 SPAct.:s }8*JIRvs}8*8 

EX 610 PRINT"8388H3{10 SPACES) 
gN3ICYN)(11 SPACES),*) 
(RvsJ12 SPACES){OPF}L 
III SPACES )8·!IRVS}8T J 
IOPF)-; 

BO 620 PRINT"833L810 p891cYN) 
(12 SPACES18 · )£'" 

JM 630 IFP-2THENaOSUB2740 IPRIN 
TLA ; 

KE 640 IFF_20RRC>22THEN670 
PC 650 IFSX(RC»255THENK-2S5 , P 

OKESP+16 , 3ICX-2 
AD 660 POKESP+2,SX(RC)-K,PORES 

P+3, SY( RC) , K_0 
00 670 OOSU81s90 , 00T01010 

OJ 680 PRINT" ICLR) M; ,POKESP+3 , 

". 11M 690 SX(l8)"S7,SY(16J-174,SX 
( 19)-40:SY(19)-SS : SX(20 
)=61?l:SY(20)-138 

OF 700 SX(21)-44:SY(21)_93 . SX( 
22)-S7,SY(22J_20s , IFE_2 
TIIEN961?l 

FO 710 PRINT" IRVS) 17 SPACES) 
IOFF}£{28 SPACEs)IRvs) 
O~Y~ -

as 721?l PRINTM!RVS) (6 SPACES )N 
ISPACE} HgpaI3 SPACES)
g*aIOFFT{WHT1MOVEICYN} 
116 SPACES){RVS)£ 
12 SPACESJloFF} -

EH 730 PRINT MIRVS)(6 SPACES) 
BHH3 SPACt.:S)MN{o~'Fl 
{Rvs)£12 sPAces)S*3 
(OFFITII SPACt:S){RVS) 
8H~(2 SPAct.:s)8H8 8H~gNa 
I 3 SPACESH*~ 

OM 740 PRINT"IRVS) 16 SPACES)M 
(5 SPACES) IOFF) (RVS)
{3 SPACEs]IOFF)L 
III SPACES!tRvsHII8 
(2 SPACESHIl~ 8UUN8 
(OFFIL 

00 750 PRINT~IRVS)g7 yg8Hg 
14 SPACES)loPF) IRvs) 
{4 SPACES 1 (OFF) 
17 SPACES)(RVS}£ 
(6 SPACES)gHau N 

01'1760 PRINT"(RVS}(7-SPACESjL 
(4 SPACES){OPF) IRvs)
(4 SPACES)loFP) 
(6 SPACES)(RVS]£ 
(7 SPACES)082 y1 (OFF) 

PX 770 PRINT-g*~IRVS) 
(7 SPACES)oE3 yaloFP) 
(Rvs}E2 y~ogY88*j(OPp] 
(SPACEI{RvsILgy~o87 Y8 
M OgY~PMg *J( OFP)iGa 

MK 760 PRINTM-rRVS)(7 SPACES) 
g1l8[3 SPACES)gll! 
(2 SPACES)gH~ls SPAces) 
811H7 SPAceS)NMgIU gul 
(SPAce){OFF) -

AB 790 PRINT- {Rvs)86 p80 
{4 sPAcEslglI~12 SPACES} 
gHa(4 SPACESINLI7 P~L 

PF 801?l PRINT" g*j(RvST -
(5 SPACES)M(4 SPACES) 
guH 2 SPAd:S)L 
(3 SPACES)N[2-SPACES)L 
g3 P~12 spACt.:S)8N8 ~*J 

ItO 810 PRINT"{2 SPACESU*! 
{Rvs)ls S2ACES)M 
13 SPACES)gH! N-Mgp~N 
(4 SPACES)N(2 SPACESTMN 
8HHY8p - -

XC S20 PRINT-T3 SPACEsIIRvs) 
(6 SPACP.S)gHaI2 SPACES) 
LN[4 SPACESIMg2 paNgy! 
~ SPACES)82-Y!P(OFP] 
{2 SPACES)IYEL}SCOREI 
IcYN} 

XS 830 PRINT-13 SPACES)IRVS} 
16 SPACESJM8p~N 
(6 SPACES IN S@l 
(9 SPACESliN8 

FK 840 PRINT-(3 sPAces)IRVS) 
(6 SPACES)NI2 SPAces) 
8I8Su886 ylN8 10 Y8 

FJ 850 PRINT"13 SPACES)(RVS)RR 
RRRROg2 Y~17 SPACES)N-
TlTS"PAcEsIIOFF) -

DB 860 PRINT M\3 SPACEs) I Rvs) 
15 SPACES}Ng4 Y30g4 Y80 
82 Y8082 Y1M84 pI -
\2 SPACES!tOFF} 

CF 870 PRINT"(3 SPACEs)IRvsJ 

OR S80 

JO 890 

XF 900 

liS 910 

EB 920 

HK 930 

CS 940 

SO 950 

GC 961?l 

15 sPAcEs}gH 814 SPACES) 
811U4 SPACES)811~ 
{2 SPACES)M{7 SPACES)M 
(OPFIL - -
PRINT~(3 sPAcEs)IRvs) 
15 sPAcEs}IH814 SPAces) 
BII~(4 SPACES}8Ha 
13 SPACESJ@Y~M8p3 
(4 SPACES)IOPF)L 
PRINT"( 3 SPACESTIRVS) 
85 Pj8Hal4 SPACEs}@nj 
14 sPAcEs]8H~16 SPACES) 
M(2 SPACES}loFF)L 
PRINT"13 SPACES}TRVS} 
gllj{4 SPACES}g lla 
14 SPACES)8H~{4 SPACES) 
8H8I7 SPACES)M(OFPIL 
BHoBI0 yjplcYNJ"; -
PRINT MI3 SPACESlfRVS) 
8H8I3 SPACES)N 
15 SPACES )8118-8 3 P~L 
87 pjloPP)£ 838gH~ -
110 SPACESHNHCYN)~; 
PRINT"{2SPACES}(RVS)£ 
(4 SI'ACESU3 Y~P -
12 SPACES)8H! iTIS 
110 SI'ACESJB*Hof'F ) 133 
BII~(10 sPAcJ::s)BN8(cYN)" , 
PRINT"{2 SPACEs}IRvs} 
17 SPACEs)8*J{oPF} 
18 SPACEs}8*~IRvs) 
14 SPACES} 10FF) 8*J 
(RVS}1 2 SPACES}loFF) 
B3~L810 p~9ICYN)H ; 
PRINT"(9 SPACESIB *S 
IRvs]8 *i{OPF} 
114 SPACES )8*~IRVS} i*a 
PRINT"110 SPACES}! *j 
115 SPACES)8*j{RVS) P8 
IOFF) "; 
CX-D ; POKESP+16 , 0 ,IFF-2T 
HENOOSUB2740,PRINTLA; 

XM 970 IFF_20RRC<18TIIEN1000 
EX 980 IFSX(RC»2SsTIIENR-2S5,P 

OKESP+16 , 2 , CX-2 
OJ 990 POKESP+2 , SX(RC)-KIPOKES 

P+3,SY(RC)IK-0 
PJ 1000 OOSUBlS91?l 
DE 1010 IPMP- ITHENYY-20:XX=010 

OSUB2450IPRINTSP$ :PRI N 
T"\UP}" ; 

XA 1020 IFHP-2THENPRINT"IHOME) 
"TAIl160)SP$,PRLNT " 
IIIOMEJ "TAD(60); 

KG 1030 Y-0IRI-R 
EP 1040 IFAN$o "MTIlENDA_l 
PM 1050 IfO_lTHENO_0,OOT01360 
EK 1060 M$-"" 
OJ 1070 IFoA_1THENRETURN 
OM 1080 IFF_2THEN2610 
HE 1090 OOT02120 
FJ 1100 IFY)0TIlEN1200 
JC 1110 lFASo" MTIlEN1l80 
OS 1120 IFXZ)LEN(ND$(R» - 2THEN 

XZ--l 
00 1130 XZ-XZ+2 : NM$-MIo$(NB$(R 

J,xZ,2) ,NM-VAL (NM$) , PR 
INTST$(NMJ :X-0 

RA 1140 X-X+l 
Cil 1150 GETA$ , IPA$-CHR$ ( 13JTHE 

NAN$-ST$(NMJIG-IIGOSUB 
2810 , 00T01l70 

JC 1160 IFX<30THENl140 
FF 1170 oA-I IGOTO I010 
OF 1180 IFA$<>CHR$(13)TIIEN1200 
MD 1190 PRINT"(RVS}"ST$(IIM) , FO 

RX_IT0200INEXTXIGOT010 ,. 
CK 1200 IFA$_M MANOA$(y)_M MTH 

ENRETURN 
HF 1210 IFA$()~(RIGIlT}"TIIEN127 

• 
COMPUTEr, Gazelle Augu1l1987 79 



DH 1220

AO 1230

AG 1240

HG 1250

GS 1260

MX 1270

FM 1280

QF 1290

SH 1300

RJ 1310

FS 1320

QM 1330

HE 1340

PF 1350

GE 136H

AH 1370

QM 1380

ER 139H

KS 1400

R!1 1410

CQ 1420

SA 1430

RE 1440

EM 1450

JJ 146H

IFR<18ORR>22THEN1270

POKESP+l,250:POKESP+3,
250:DA=1

IFMP=ITHENMP=2:GOTO126

0

MP = 1

ONMPGOTO340.680

IFA$=CilRS(13}THEN1330

IFAS=CHRS(20)ANDY=0THE

NRETURN

IFAS=CHR5(20)THENPRINT

"[LEFT) ELEFT)"f:A?(Y)
="":Y=Y-1

IF(AS*"A"ORAS>"Z"}ANDA

S<>" "ANDA$O"."THENRE
TURN

IFY=14THENRETURN

PRINTA?;:Y=Y+1:AS(Y)=A

S:RETURN

GOSUB2810

IFAS(Y)=" "THENY=Y-1
FORX=1TOY:ANS=ANS+AS(X

ZY=LEN(NBS(R) )

ZZ=-1

ZZ=ZZ+2

MIS=MID$(N[lS(R),ZZ,2)i

MI=VAL(MI?)

IFAN5=STS(MI)Tlli:NR=MI:

GOTO1500

IFZZ<ZY+1THEN1380

P=0

FORZX=1TO48:IFANS=STS(

ZX)THENP=1

NEXTZX

U=2:W=10

IFP=1THENGO5UB2810:PRI

NT"{YEL}[3 SPACESlNOT
[space)a (down)

[8 left)heighbor(cyn)"
;:gosub2840:goto1010

hj 1470 gosub2810:print"{yel)t

RY AGAIN(CYN)"::GOSUB2
840:GOTO1S10

JX 1490 R=INT<48*RND(1))+1:R1=

R:IFK=RCTHEN1480

BX 1490 HM=R:TE=INT(Tl/60)

MF 1500 IFMP=1A»DR<23THEH670

AE 1510 IFMP=2ANDR>17TiiEN1000

FJ 1520 POKESF+l,250:POKESP+3,
250

JS 1530 1FR<18ORR>22THEN1560

SP 1540 IFRO22TSiENMP=2:G0T068
0

RP 1550 MP=1:GOTO340

RJ 1560 IFR>22THENMP=2:GOTO680
GF 1570 IFR<23THENMP=1:GOTO340

BC 1580 IF(MP=1ANDRC>22)OR[MP=

2ANDRC<18)THENPOKESP+3
,2 50

KX 1599 IFSX(R)<256THENBX=0

MJ 1600 IFSX(R)>255THE«BX=1

MX 1610 IFF=1THEN1660

BM 1620 IFST(R)-0THENST(R)~1:L

A=LA+1:GOSUB2740:PRINT

LAf:GOTO1660

CF 1630 IFMP=1THENXX=2:YY=22

MS 1640 IFMP=2THENXX=29:YY=20

DF 1650 GOSUB2450:PRIHT"(YEL)A

LREADY(DOWN){7 LEFT)CH

OSENECYN)";:U=3:W=13:G
OSUB2840

XP 1660 IFSX(R)>255THENX2=255

XE 1670 POKESP+1,250

FJ 16B0 POKESP,SX(R)-X2iX2=0;P
□KESP+i6,BX+CX:POKESP+

1,SY(R)

SK 1690 IFF=1THENGOSUB2740:PRI

NT"[6 SPACES]{7 LEFTlS
"10000-J;

DQ 1700 IFEA=lANDR=IiMTHENGOSUB
2520
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BJ 1710 IFSA=10RRORCTHENRETUR

N

OC 1720 GOSUB2810:PRIMT"(YELj

(SPACE)GOT HIMI":U=5:W

=80:GOSUB2840:FORL=1TO

100:NEXTL

CS 1730 GOSUB2810:PRIHT"!WHT}
[SPACEjGO HOMEI ICYN)";

QF 1740 POKE2041,15:EA=1:R8-1:

R9=1:MA=1:SA=1:POKESP+

3,250:RETURK

FA 1750 DATAWASHINGTON,OLYMPIA

,45,55,0702,IDAHO,BOXS

E, 95,83,010705041009

KD 17G0 DATASOUTH DAKOTA,PIERR

E,223,80,061904122105

OP 1770 DATAWYOMING,CHEYENNE,1

55,93,020503121110,MON

TANA,HELENA,140,58,020

40603

CB 1780 DATAHORTH DAKOTA,B1SMA

RCK.220,5 5,051903,OREG

ON,SALEM,45,83,0108090

2

XD 1790 DATACALIFORNIA.SACRAME

NTO.30,125,070913

KA 1800 DATANEVADA,CARSON CITY

,70,125,0807021013

JS 1810 DATAUTAH,SALT LAKE CIT

Y,113,12 5,090204111413

BR 1820 DATACOLORADO,DENVER,17

0,135,10131417161204

CE 1830 DATAHEBRASKA,LINCOLN,2

30,112,040321201611

BK 1840 DATAARIZONA,PHOENIX,10

5,175,0809101114

HP 1850 DATANEW MEXICO,SANTA F

E.165,175,1310111715,T

EXAS,AUSTIN,226,195,14

171822

AB 1860 DATAKANSAS,TOPEKA,235,

140,11122017

DS 1870 DATAOKLAHOMA,OKLAHOMA

(SPACE)CITY,247,165,U
1620181514

RG 1Q80 DATAARKANSAS,LITTLE RO

CK,57,174,172B42442215

BA 1890 DATAMINNESOTA.ST. PAUL

,40,55,06032124

XH 1900 DATAMISSOURI,JEFFERSON

CITY,60,138,161221274

1421817

AP 1910 DATAIOWA.DES MOINES.44

,93,120319242720,LOUIS

IANA,BATON ROUGE,57,20

5,151B44

SE 1920 DATAMICHIGAN,LANSING,1

32,75,242526,WISCONSIN

.MADISON,50,75,1923272

1

HB 1930 DATAINDIANA,INUIANAPOL

IS,122,110,23272641,OH

IO,COLUMBUS,153,110,2 5

4140232S

EX 19413 DATAILLINOIS.SPRItJGFIE

LD,92,115,2124254120

BJ 1950 DATAPENNSYLVANIA.HARRI

SBURG,215,100,26403836

2937

MB 1960 DATANEW YORK, ALBANY,2

38,80,2B3635 33 30,VERMO

NT,MONTPELIER,267,70,2

93331

CQ 1970 DATANEW HAMPSHIRE,CONC

ORD,285,65,333032,MAIN

E.AUGUSTA,305,55,31

PS 1980 DATAMASSACHUSETTS.BOST

ON,287,85,2930313534

SP 1990 DATARHODE ISLAND,PROVI

DENCE,290,100,3335

GK 2000 DATACONNECTICUT.HARTFO

RD,270,97,293334,NEW J

ERSEY,TRENTON,255,105,

292837

PD 2010 DATADELAWARE,DOVER,252

,118,382836

GA 2020 DATAHARYLAND,ANNAPOLIS

,228,118,37284039

RJ 2030 DATAVIRGINIA,RICHMOND,

218,133,3840414243

MR 2040 DATAWEST VIRGINIA,CHAR

LESTON,178,125,2628383

941

HO 2050 DATAKENTUCKY,FRANKFORT

,13a,135,2027252640394

2

JJ 2060 DATATENNESSEE.NASHVILL

E,140,153,182041394347

4644

AJ 2070 DATAHORTH CAROLINA,RAL

EIGii,218,156,42394547

JO 2080 DATAMISSISSIPPI,JACKSO

N,98,185,22184246

FJ 2090 DATASOUTH CAROLINA,COL

UMBIA,228,180,4743

EE 2100 DATAALABAMA,MONTGOMERY

,138,185,44424748

AS 2110 DATAGEORGIA,ATLANTA,18

5, 190,4642434548,FLORI

DA,TALLAHASSEE,180,216

,4746

BM 2120 RR=RC:IFEA-1THENV3=200

0

GM 2130 FORX1=1TOLEN(NBS(RR))5

TEP2

PM 2140 GETAS:IFAS<>""THENPRIN

T" {LEFT!";:GOSUB1100

CG 2150 MS=MIDS(NBS(RR),X1,2)I

M=VAL(MS)iR8=ltR9=l

MA 2160 Vl=ABS(SYtR)-SY(M))

AD 2170 IFEA=0AND(RC<18ORRC>22

)THENR8=INT(3*RND(1))+

1:R9=INT(2*RND(1))+1

AD 2180 IFMP=1ANDM>22THENV=255

-SX(R)+SX(M):GOTO2210

SE 2190 IFHP=2AKDM<18THENV=SX(

R)+255-SX(M):GOTO2210

RR 2200 V=ABS(SX(R)*R8-SX(M)*R

9)

KB 2210 FORXY=1TOLEN(NBS(R))ST
EP2

XG 2220 MNS=MIDS(NBS(R),XY,2):

MN=VAL(MNS)
BB 2230 IFMN=MTHENV=V-1000

BE 2240 GETA5:IFAS<>""THENPRIN

T" [LEFT)"iIGOSUB1100
EG 2250 NEXTXY

RR 2260 PRINT"(RVS) (OFF)

(LEFT)";

RB 2270 V2=V+V1:IFV2<0THENV2=I

HT(4*RND(1))

GF 2280 IFEA=0THEN2310

FG 2290 IFV2<V3THENV3=V2:RD=M
AB 2300 GOTO2320

FH 2310 IFV2>V3THENV3=V2:RD=M

ED 2320 NEXTX1

DH 2330 D=D+1:IFD<BTHEN2120

OX 2340 GETAS:IFAS<>""THENPRIN

7" (LEFT)'1; :GOSUB1100

HE 2350 D=0:RC=RD:PRINT"

(LEFT)";:V3=0

HB 2360 IFMA=1ANDEA=1THENRC=IN

T(48*RND(1))+1iKC=RC:M

A=0

BB 2370 POKE5P+3,250

BA 2380 IFEA"0THENJ=J+100:U»1t

W=40iGOSUB2840

SQ 2390 IF(MP=1ANDRC>22)OR(MP»

2ANDRC<18)THEN2120

EM 2400 IFSX(RC)<256THENCX=0

KM 2410 IFSX(RC)>255THENCX=2:X

3=255

SA 2420 POKESP+16,BX+CX:POKESP

+2,SX(RC)-X3:X3 =0:POKE

SP+3,SY(RC)

011 1220 IFR(1 80RR ' 22TH EN1270 
AO 1230 POKESP+l,250: POKESP +3, 

250 : DA-I 
AG 1240 IFMP-ITHENMP-2:GOTO I2 6 

• HO 1250 MP-l 
OS 1260 ONMPGOT0340 ,680 
MX 1270 It'A$ -CIIR$(13)THt,!NI33" 
FM 12BO IFA$-CIIR$ (20 )ANDY_OTllt,! 

NRETURN 
OF 1290 IFA$-CHR$ (20 )T!mNI' RINT 

"[LEFT ) (LEFT)";IA$(Y) 
- "":Y- Y- l 

511 1300 IF(A$("A"ORA$,"Z")ANDA 
$(, " "ANDA$()"," TII~:NRt,! 

TURN 
IW 1310 IFY-14TIl£NR£TURN 
FS 1320 I'RINTA$ ; :Y- Y+l , A$ (Y) - A 

$ : RETURN 
OM 1330 00SUB 2810 
m: 1340 IFA$(Y)'"" "THIONY _Y_l 
I'F 1350 FORX -ITOY:ANS-AN$ +AS(X 

) :A$(X)" "" :N £XTX 
Gt,! 1360 ZY-LEN(N8$(R)) 
An 1370 ZZ - -1 
OM 1380 ZZ_ZZ+2 
ER 1390 MI$ - MlU$(NU$(R).ZZ,2)1 

MI - VAL(MI$) 
KS 1400 IFAN$- ST$(MI)TIlt:NR- Ml: 

GCT01500 
RH 1410 IFZZeZY+ITHEN1380 
CO 1420 1' -0 
SA 1430 FORZX- lT048:1FAN$-STS( 

ZX}THENP-l 
Rt: 1440 Nt:XTZX 
t:M 1450 U-2 :W- 10 
JJ 1460 I Fp-t TllE!100SUB2810, PRJ 

NT"[YELI13 SPACESINOT 
(SPACE )A [ DOWN) 
(8 LEFT )!IEIOHSOR [CYN) " 
; :GOSUB 2840,GOTOI01 0 

IlJ 1470 GOSUB2810 : PRINT " (YEL)T 
RY AGAIN{CYN)": IGOSUB2 
840lGOTOI010 

JX 1480 R-INT{48 · RND(l))+I:Rl-
RII FR-RCTIIENI480 

ax 1490 HM-R,TE-INT(TI / 60) 
MP 1500 IFMP- IAIJDRe2JTHEN6HI 
At: 1510 IFMP- 2ANDR )1 7TIIEN 1000 
FJ 1520 POKESF +l , 250:POKES P+3, 

25. 
JS 1530 IFR(1 80RR, 22THEN1560 
SF 1540 IFRC>22TIIENMP_2 ,GOT068 

• RP 1550 MP- l , GOT0340 
RJ 1560 IFR' 22TIIENMP-2 , GOT0680 
GF 1570 IFR(23THENMP- t,GOT03 40 
BC 1580 IF(MP-IANDRC> 22) OR( MP-

2ANDRC( 18)THENpOKES P+3 
,250 

KX 1590 IPSX(R) e2 56TIIENBX_0 
MJ 1600 I PSX{R »255TIIENBX- l 
MX 1610 IFF- ITHENI660 
nM 162a I PST(R) - OTHENST(R)- I,L 

A- LA+l: GOSUB2740 IPRINT 
LA.; , 00T01660 

CF 1630 H'MP_l TIIENXX- 2: YY- 22 
MS 1640 IFMP- 2THENXXm29 , YY_20 
Ot' 1650 00SUB24 50 : pRINT"[YEL)A 

LREAOY!DOWNII7 LEFT ICII 
OSEN{ CYN)"; : U-3, W- 13:G 
05UB2840 

XP 1660 IFSX(R)'255TH~NX2-255 
X~ 1670 POKES P+l,250 
.'J 1680 POKESP , SX(R)-X2 , x2_0 : P 

OKESP+16 , BX+CX : POKESP+ 
I ,SY (R) 

SK 1690 IFF- ITHENGOSUB2740,PRI 
NTb{6 SPACES)!7 LEFTJ$ 
"10C00- J ; 

OB 1700 U'EA-IANDR- IlMTIlENOOSUIl 
252 0 
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BJ 1710 IPSA- I 0RRoRCTIIENR Y.TUR 
N 

OC 1720 GOSUB2810 ,PRINT M{YEL) 
{SPACEIGOT HIM I", U-5 :U 
_80 , GOSUB 2840,PORL_ITO 
100 : NEXTL 

CS 1130 GOSUB2810 : I'RINT M{WHTI 
[SPACE)OO !lOME I {CYN)"; 

OF 1740 POK~2U41 , 1 5 : EA·l : R8- 1 , 

R9-1 : ~IA_l :SA- l , POKESP+ 
J , 25e : RETURN 

F,\ 1750 DATAIIA511!NGTON, OLYMPIA 
, 45 , 55,0702 , IOAHO,BOI5 
E, 95 , 83 , 010705041009 

KD 1760 DATASOUTII DAKOTA , PURR 
£ , 223 , 80 ,06 1904122105 

OP 1770 OATAUYOMING , CttEYENNE , 1 
55 , 93 ,e20 503121110 , MON 
TANA , IIELENA,140 , 58 ,020 
40603 

CD 1180 OATAIIORTH DAKOTA , BISMA 
RCK,220,55,051903,OREG 
ON , SALEM , 45 , 83 , 0108090 
2 

XD 1790 DATACALIFORNIA , SACRAMF. 
N'rO,30,125 ,070913 

KA 1800 OATAIlEVAOA , CARSON CITY 
, 70,1 25 , 080 70 21013 

JS 1810 DATAtJ1'AH , SALT LAK.: CIT 
Y.113 , 125,090204111413 

BR 1820 DATACOLQRAOO , OENVER ,17 
0,135,10131417161 204 

CE 1830 OAT"!IEBRASKA, LI NCOLN , 2 
30 ,112 , 040321201611 

BK 1840 OATAARI ZOOA , PUOE!I IX , 10 
5 , 175,0809101114 

HP 1850 DATANF.W MEXICO, SANTA F 
E, 165 , 175,IJl0111715,T 
t:XAS,AUSTIN , 226 , 195 , 14 
171822 

AB 1860 OATAKANSAS.TOPEKA,235 , 
140,ll122£117 

os 1870 OATAOKLAIlOMA, OKLAHOMA 
{SPACEICITY , 247 ,165 ,11 
1620181514 

RG 1689 DATAARKANSAS,LITTLE RO 
CK,57 ,174,17 204244221 5 

SA 1890 DATk~INNESOTA , ST , PAUL 
,40 , 55,96032124 

XH 1990 DATAMISSOURI , JEFFERSON 
CITY,60,138,1 6122127 4 

1421817 
AI' 1910 DATAIOIIA, D~:S MOINES ,44 

, 93 , 120319242720 , 1.OU IS 
IANA , BATON ROUGE , 57 , 20 
5 , 151844 

SE 1920 OATAMI CHlGAN.LANSI!lO,1 
32 , 75, 242526 , III SCONS IN 
, MADISON,90 , 75,1923272 
1 

ttB 1930 DATAINO IANA,I NDIANAPOL 
IS , 122,11£1 , 23272641.0H 
IO , COLUMB US , 153 , 119.25 
4140232R 

EX 1940 DATAILLlNOIS . SPRI IlGt' lE 
LO ,92 , 11 5 , 2124254120 

DJ 195 0 DATAPENNSYLVANIA , I!ARRI 
SBURG.21 5 ,100. 26 403 83 6 
29)7 

MD 1960 DATAN£W YORK , ALBANY,2 
38,8a, 2836353330 , VERMO 
NT, MDNTPELIER , 267 ,70.2 
93331 

CO 1970 OATANEW UAMPSIIl R£ , CONC 
ORD ,~85.65 ,3 33032 , HAIN 

E, AUGUSTA , 39S,55 , 31 
PS 19BO OATAMASSACHUSETTS ,BOST 

ON,287 ,85,2930313534 
SP 1990 DATARHODE ISLANO,PROVI 

OENCE , 290 , 100, 3335 
GK 2000 DATACONNt,!CTICUT,IlARTFO 

RO , 270 ,97 .293334 ,NEW J 

ERSEY,TRENTON ,255 ,105 , 
292837 

PO 2010 OATAOELAWA RE , DOVER,252 
,118 ,382836 

GA 2920 DATAMARYLA!lO,ANNApOLIS 
,228 ,118 , 372840 39 

RJ 2030 OA1AVIRGINIA , RICHMOND, 
21 8 ,133,3840414243 

MR 2040 OATAWEST VIRGINIA , CIIAR 
LESTON ,178 , 125,2628383 
941 

110 2950 OATAKENTUCKY , FRANKFORT 
,138 ,135 , 2027252640394 , 

JJ 2060 OATATENNESSEE , NASHVILL 
E,140,153,182941394347 
4644 

AJ 2070 DATANORTH CAROLINA , RAL 
EIGII , 218, 156 , 42394547 

JO 2080 DATk~ISSISS I PPI ,JACKSO 

N,98 , 185 .22184246 
FJ 2090 OATASOUTH CAROLINA,COL 

UMUIA,228 , 180,4743 
EE 2100 DATAALABAKA,MO~GOMERY 

,1 38 ,185,444247 48 
AS 2110 OATAGEORCIA,ATLANTA.18 

5,190,4642434546,FLORI 
OA , TALLAIlASSEE,180 ,21 6 
,4746 

8M 2129 RR-RC IIFEA-ITHENV3- 20n 

• GM 2130 FORX1- 1TOLEN{NS${RR)S 
1Ep2 

PM 2140 GETAS,IFA$(,MMTHENpRIN 
TM (L£FT) M;:GOSUS1100 

CO 2150 M$_MID$(NB$(RR),Xl,2)1 
M_VAL(M$)IR8_1,R9 _1 

MA 2160 VI_AUS(SY(R) _SY( M)l 
AD 2170 IFEA- OAND(RC( 180RRC,22 

)TII£NR8-INT( 3·RND( 1))+ 
lIR9- INT(2*RNO(1l )+1 

AD 21 80 I FMP_IANDM,22THENV_255 
-SX(R )+SX(M) :OOT0 2210 

SE 2190 IFMP_ 2ANDM<18TIIENV_SX( 
R)+255 - SX(M) : OOT02210 

RR 2200 V-ABS(SX(R) *R8- SX(M) - R 
'J 

KB 2219 PORXY-I TOLEN(NB$(R)ST ,., 
XG 22 20 MN$ _MIO$(NB$(R),XY,2): 

MN" VAL(MN$) 
sa 2230 IFMN-~THENV-V- 1009 
BE 2249 GETA$ :lFA$('''"TIiENPRIN 

TOO [LEFT)": , GOSUBII00 
EG 2250 NEXTXY 
RR 2260 PRINT~{Rvsl {OFF} 

( LEFT}M; 
R8 2270 V2-V+Vl ,IFV2(0THENV2-I 

NT(4 *RNO(l) ) 
GF 2280 IPEA- 0THEN2310 
FG 2290 I FV2 (V3TIIENV3"v2: RD-M 
AS 2300 GQT02 320 
PH 2310 I FV2'V3TIIENV3-V2,RD-M 
EO 2320 NEXTXl 
OH 2330 O-O+1 'I FO<BTHEN 2120 
OX 2340 OETA$ , IFA $e)M~THENPRIN 

T" { Let'T}~ ; :ooSUB11 00 
liE 2350 0- 0 , RC-RD,PRINT" 

(LEPT)"; , V3 - 0 
HS 2360 IFMA_IANOEA2 1THENRC_IN 

T(48·RNO{ I»)+I ' KC~RC'M A-. 
BS 2370 POKeS P+3,250 
SA 2380 U'I::A-OTIIENJ-J+190, U-l, 

W- 40, GOSUB2840 
SO 2390 IP{MP_IANDRC)22)OR{MP_ 

2ANDRC( 18) THEN2120 
EM 2490 IFSX(RC}(256THENCXa O 
KM 2410 IFSX(RC),255THENCX-2:X 

3- 255 
SA 2420 POKESP+16 ,BX+CX :POKESP 

+2 , SX(RC) - X3 : X3_0 : POKE 
SP+3 . SY (RC) 



HS 2430 IFSA-1ANDRC-RTHENGOSUB

2570

MJ 2440 GOTO2120

KM 2450 POKE781,YY:POKE782,XX:

POKE783,48:SYS65520:XX

=0:YY=0:RETURN

PA 2460 DATA168,0,2,170,0,10,1

70,128,042,170,160,41,

85,160,41,221,160,101,

17,100

CA 2470 DATA101,101,100,21,101

,80,21,85,80,21,1,80,5

,69,64,1,85,0,0,84,252

,0,3,255

ES 2480 DATA0,15,223,192,61,85

,240,61,85,240,63,223,

240,127,255,244,117,23

7,116,53

JJ 2490 DATA101,112,52,204,112

,7,3,64,3,87,0,0,84,0,

0,16,B4,0,1,85,0,13,B5

,192,61

FB 2500 DATA85,240,61,85,240,6

3,223,240,127,255,24-1,

117,237,116,53,101,112

,61

FX 2510 DATA221,240,15,3,192,1

5,84,192,3,223,0,0,252

FP 2520 GOSUB2810:PRINT"EYEL)
{SPACEjYOU WIN1";:X=X+

1jU=1:W=70:GOSUB2840:I

FX<20THEN2520

KA 2530 GOSUB2810!PRINT"[GRN]P

RESS ANY[DOWN)[7 LEFT)

KEY";

AE 2540 POKE198,0

AG 2550 GETAS:IFAS=1-1-THEN2550

KM 2560 RUN

GP 2570 GOSUB2810:PRINT"[YELj

{SPACE}GOT YOUl";:U=3:

W=l5iGOSUB2840:POKESP+

21,2

GC 2580 IFJ<10000THENGOSUB2740

:PRINT"f6 SPACES?
[6 LEFT) 0";

JX 2590 FORX=1TO1500|NEXTX

AE 2600 GOTO2530

ED 2610 POKESP+3,250

GP 2620 GETAS:TM=SC-(INT(Tl/60

I-TE)
SS 2630 IFMP-1THENPRINTm[HOME)

[23 DOWN}"TAB(28);
JE 2640 IFMP=2THENPRINT"[HOME)

E17 down)"tab(30):

KD 2650 PRINT"TIME:"TM"[LEFTl

(SPACE)";

HH 2660 IFTM=0THEN2760

HK 2670 IFMP=1THENPRINTM[HOME}

{20 DOWN]"TAB(Y);

DD 2680 IFMP=2THENPRINT"{HOME)

{DOWN)11TAB(20+Y) ;
QJ 2690 IFRA<4THENPRINT"{RVS)

{SPACE)(OFF)(LEFT)H;iR

A=RA+1:GOTO2710

PC 2700 PRINT" [LEFT)";iRA=0
XB 2710 IFAS-""THEN2620

DP 2720 PRINT" {LEFT)";:GOSUB1
100

BQ 2730 GOTO2610

AB 2740 1FMP=1THENXX=13:YY=23:

GOSUB2450:RETURN

QA 2750 XX=33:YY=13iGOSUB2450:

RETURN

CD 2760 IFMP»lTHENXX-ltYY»22

HE 2770 IFMP=2THENXX-29tYY=20

EH 2780 GOSUB2810:PRINT"[YEL)T

IME IS UP"

JM 2790 WX=WX+l:U=liW=15:GOSUB

2840:IFWX<15THEN2780

FD 2800 GOTO2530

CJ 2B10 IFMP=1THENXX=1tYY=22:G

OTO2830

AQ 2820 XX-29:YY=20

GJ 2B30 GOSUB2450:PRINT"

[10 SPACES)[DOWN)

[10 LEFT)[10 SPACES)
[UP}[10 LEFT)";:RETURN

MQ 2B40 FORS=lTOUtPOKEN+24,15:

POKEN+6,247:POKEN+4,17

:POKEN+1,W

SB 2850 FORQ=lTO30:NEXTQtPOKEN

+4,16:NEXTS:RETURN

BEFORE TYPING . . .

Before typing in programs, please

refer to "How To Type In

COMPUTERS GAZETTE Programs,"

which appears before the Program

Listings.

Give 'N' Take

Article on page 25.

Program 1: Give 'N' Take

BE 10 REM COPYRIGHT 19S7 COMPU

TE1 PUBLICATIONS INC. -

{SPACEjALL RIGHTS RESERV

ED

CA 20 PRINT"[CLR!g8jjCHECKING D

ATA"iFORI=0TO10:READA$:N

EXT

MR 30 FORI=lT0772lREADA:X-X+A:

NEXTtIFX<>50410THENPRINT

"DATA STATEMENT ERROR.":

STOP

KP 40 SD=54272:FORI=SDTOSD+23:

POKEI,0:NEXT:POKESD+24,1

5

CM 50 DIMA$(18),P{70),OFF(70),

XX{70),YY(70),NP(70),CP(

70,7},PI(2,18),TEMP(70>

XS 60 DIMHO(70),OH(70)

PR 70 RESTORE;POKE53280,6tPOKE

53 281,6:GOSUB1560:GOSUB1

260:TX=12iTY=14:GOSUB123

0

CA 80 PRINT"[RVSjl[OFF) OR

[RVS)2[OFF) PLAYERS
fHOME}"iGOSUB1240:C64«C:

IPC-2THEN110

PK 90 F2=0iTX=6jTY>-16iGOSUB123

0:PRINT"COMPUTER FIRST

[RVS)l[OFF) OR SECOND

fRVS)2[OFFj[HOME)"
AF 100 GOSUB1240:CP=C-llGOTO12

0

PE 110 TX-11:TY=16:GOSUB1230:P

BINT"{RVS)l[OFFj OR

[rvs)2[off) joysticks
(UOME3":GOSUB1240iF2-C-

1

9S 120 TX=6:TY=24iGOSUB1230:PR

INT"U SPACESjDEFINING

{SPACE]CHARACTERS

15 SPACES)[HOME)"
DQ 130 CL{0)=3:CL{1)=14:PL=0:M

ESS(3 } = "[RVS)l[OFF} OR

[SPACE){RVS]2[OFF] JOYS

TICKS"

AQ 140 AN-43iFORI=0TO10:READNS

(I)iNEXTiDATA " ",1,2,3

,4,5,6,6,8,9,10

CS 150 MESS(l)a"(2 SPACESlDESI
GNING B0ARD[3 SPACES)":

MESS(2)="[2 SPACESjDIVI

DING PIECES"
SD 160 WIS(0)="[RVS)g83

[9 SPACESjPLAYER 1"iWI$

HJ

JR

HJ

KP

KQ

QJ

BD

PA

JM

170

180

190

200

210

220

230

240

250

PC 260

ED 270

DK 280

DR 290

HG 300

QB 310

BK

BH

BK

DX

OP

RM

JM

JC

320

330

340

350

360

370

380

390

(1)""[RVS}E83[9 SPACES]

PLAYER 2"

FORI=1TO70:READNP(I):NE

XT

DATA 2,5,3,4,4,3,4,4,3,

4,2,5,5,7,5,5,5,6,5,5,4

,5,7,6,4,6,5,4,6,4,7,5,

5,6,5

DATA 4,4,4,4,5,6,6,7,6,

6,5,3,5,4,6,5,5,6,5,6,6

,5,6,3,2,4,4,5,7,3,4,6,

4,5,1

FORI-1TO70:FORX=1TONP(I

):READCP(I,X}:NEXTX,I

DATA 2,12,1,3,12,13,14,

2,4,14,3,5,14,15,4,6,15

,16,5,7,16,6,8,17,IB

DATA 7,9,10,19,8,10,19,

8,9,11,20,10,20,1,2,13,

21,22,12,14,2,22,23

DATA 2,3,4,13,15,23,24,

4,5,14,16,24,5,6,15,17,

26,7,16,18,26,27

DATA 7,17,19,27,28,34,8

,9,18,20,28,10,11,19,28

,36,12,22,29,37

DATA 12,13,21,23,29,13,

14,22,24,30,31,41,14,15

,23,25,26,31,24,26,31,3

2

DATA 25,24,17,16,27,32,

26,17,18,33,34,13,19,20

,35,21,22,30,37,38,40

DATA 23,29,40,41,23,24,

25,32,41,42,43,25,26,31

,33,43

DATA 27,32,34,43,44,18,

27,33,35,44,45,28,34,36

,45,46

DATA 20,35,46,47,21,29,

38,48,29,37,39,48,38,40

,49,50,29,30,39,41,50

DATA 23,30,31,40,42,52,

31,41,43,52,53,54,31,32

,33,42,44,54,55

DATA 33,34,43,45,55,56,

34,35,44,46,56,58,35,36

,45,47,58,36,46,59,37,3

8,49

DATA 60,61,39,48,50,61,

39,40,49,51,52,62,50,52

,53,62,63,41,42,50,51,5

3,42

DATA 52,51,54,63,64,42,

43,53,55,64,13,44,54,56

,64,67

DATA 44,45,55,57,58,67,

56,58,67,68,69,45,46,56

,57,59,69,47,58,69

DATA 48,61,48,49,60,62,

50,51,61,63,51,53,62,64

,65

DATA 53,54,55,63,65,66,

67,63,64,66,64,65,67,68

,55,56,64,66,57,68

DATA 66,67,57,69,57,58,

59,68,70,69

TY=24:TX=10:GOSUB1230!P

RINTMESS(D"(HOMEj"

"+CHR5(3)+"|23XJ"+CHR5(

:POKE835,0

AQ 400 POKE53272,PEEK(

D240OR12

EP 410 POKE836,208:POKEB30,0:P

OKE831,216:POKES28,0:PO

KE829,561POKE 56334,0

AJ 420 POKE1.51iMLS=MLS:SYS(PE

EK(51)+256*PEEK{52)):PO

KE1,55:POKE56334,1

KE 430 F0RI=12568TO12663:READJ
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HS 2439 IFSA-IANDRC_RTHENGOSU8 
2579 

MJ 24413 GOT0212a 
KM 24513 POKE781,YV: PQKE782 , XX: 

POKE783 ,48:SYS6552D:XX 
-13, yy- e, RETURN 

PA 2469 OATA168 ,9,2, 17a , 13,ID,l 
713 ,128,942 , 1713,1613,41, 
85 ,1613,41,221 ,169 , 191, 
17,1130 

CA 24713 OATAI131 ,1 91.1139 . 21,101 
,813 . 21 .85, 813 , 21,1,89.5 
, 69,64 ,1,85,13 , 13 , 84,252 
,13,3,255 

ES 2480 DATAa.15 , 223,19~,61,85 

, 240 , 61,85 . 2413,63 . 223 , 
2413,127,255,244,117,23 
7 . 116,53 

JJ 24913 DATAlel.112,52,204,112 
,7,3.64.3 , 87,13,13,84.6, 
9,16 . 84 . 13,1,85,13.13.85 
,192,61 

FB 251313 DATA85,240.61 , 85.24D.6 
3 . 223,2413 , 127,255,244 , 
117.237,116.53,1131,112 
.&1 

FX 25113 DATA221,24D,15,3,192,1 
5,84,192,3,223 . 13,13.252 

FP 25213 GOSUB2819:PRIIlT"{YEL) 
(SPACE}YOU WINI"; IX- X+ 
1:U_l .W_713:GOsuB284a . I 
FX(213THEN25213 

KA 25313 GOSU82810 : PRINT"IGRNjP 
RESS ANY{ooWNI17 LEFT ) 
KEY"; 

AE 2549 POKEI98,13 
AG 25513 GETA$ , IFA$- "MTHEN2550 
KM 25613 RUN 
GP 25713 GOSUIl28113 , PRINT"(YEL) 

(SPACE)GOT YOUI";:U-3. 
W-15:GOSU828413 : POKESP+ 
21,2 

GC 25813 IFJcla131313THENGOSU827413 
,PRINT-(6 SPACES) 
(6 LEFT) 13-; 

JX 2596 FORX-IT015ae,NEXTX 
AE 261313 GOT025313 
ED 26113 POKESP+3,25e 
GP 26213 GETA$:TM~SC- (INT(TI/6e 

)- TE) 
SS 26313 IFMP-ITHENPRINT" {HOME} 

(23 DOWN) "TA8(28): 
JE 26413 IFMP-2THENPRINT"{UOME) 

In DOWN} "TAIl(3a)I 
KO 26513 PRINTMTI HE." TH"{LEFT) 

(SPACE)-; 
HH 26613 IFTM-aTHEN276e 
11K 2679 IFMP-ITHENPRINT M{HOME} 

(29 00WN)MTAB(Y); 
DO 26813 IFMP-2THENPRINT"{HOME) 

(oown) "TAB( 2e+y) I 
OJ 26913 IFRA(4THENPRINT M{RVS) 

{SPACE} (OPF) (LEFT) M I I R 
A_RA+l . GOT027113 

PC 27913 PRINT" {LEFTI"I,RA-a 
XB 2719 IPA$-""THEN2629 
OP 27213 PRINT" ILEFTIM;:GOSUSl 

'" BO 27313 GOT026113 
AS 27413 IFMP-ITHENXX-13;YY-23, 

GOSUB24513,RETURN 
OA 27513 XX_33:YY_13.GOSUB245D, 

RETURN 
CD 27613 IFMP-ITHENXX-l,YY-22 
HE 27713 IFMP_2THENXX_29,YY_2D 
Ell 27813 GOSUB281D , PRINT"(YEL}T 

IME IS UP" 
JM 2799 WX-WX+l,U~I,w.15 , GOSUB 

28413 I IFWX<15THEN278D 
PO 2899 GOT0253D 
CJ 28113 IFMP-ITHENXX-l,YY-22,G 

OT0283D 

AO 28213 XX-29 , YY_2D 
GJ 28313 GOSUB245e.PRINT-

lIe sPAcEs}looWN} 
(19 LEFT} (19 SPACES) 
(UP}II0 LEFT}-;.RETURN 

MO 28413 FORS-ITOUIPOKEN+24, 15: 
POKEN+6 , 247 . POKEN+4,17 
: POKEN+l , w 

SO 28513 FORO-IT039.NEXTOIPOKEN 
+4,16:NEXTS.RETURN 

BEFORE TYPING . , , 

Before typing in programs, please 
refer to " How To Type In 
COMPUTEt's GAZmE Programs," 
which appears before the Program 
Ustings. 

Give 'N' Take 
Article 011 page 25. 

Program 1: Give 'N' Take 
BE 19 REM COPYRIGHT 1987 COMPU 

TE l PUBLICATIONS INC . -
(SPACE)ALL RIGHTS RESERV 
ED 

CA 213 PRINT"lcLR}Ea8cHECKING 0 
ATA",FORI-DTOIeIREADA$,N 
EXT 

MR 3D FORI-lT0772IREAOA,X-X+A, 
NEXT,IFX()5041DTHENPRINT 
~DATA STATEHENT ERROR . -, 
STOP 

KP 413 SDa54272,FORI-SDTOSD+23, 
FOKEI,9 , NEXTIPOKESO+24 . 1 
5 

CM 59 OIMA${l8) . P(7D ). OFI'(7D), 
xx (79), \'Y( 713), NP (713) ,cpr 
713,7),PI(2,18),TEMP(7D) 

XS 613 DIMID (713) ,OH (70) 
PR 79 RESTORE,POKE532813,6 . POKE 

53281.6IGQSUBI569 . GOSUBI 
26e;TX-12,TY-14,GOSUB123 

• CA 813 PRINT M{RVS)I!OFP) OR 
!Rvs}2IoFF) PLAYERS 
(HOME ) " . GOSU8124aIC64-C, 
IFC-2THEN119 

PK 913 F2-9,TX-6,TY-16,GOSUBI23 
D,PRINTMCOMPUTER FIRST 
{RVS)l l oFF} OR SECOND 
{RVS)2IoPP}{HOME}-

AP 1013 GOSUB124D.CP-C- l . GQTOI2 

• PE 1113 TX-l1,TY-16,GOSUBI23D,P 
RlNT-{RVS}I(OFF} OR 
IRvsl2lopp) JOYSTICKS 
I HOME} M tGOSUBI240,F2-C-
1 

8S 1213 TX-6=TY-24,GQSU81230,PR 
INT"14 SPACES}DEPINING 
ISPACE]CHARACTERS 
{5 SPACES){1l0ME ) -

DO 1313 CL (9) -3;CL ( 1 )-1 4IPL-0 ,M 
ESS(3)--{RVsll!OFF} OR 
ISPACEIIRVS)2{OPP) JOYS 
TICKS· 

AQ 1413 AN-43IPORI-DTOID,READN$ 
(I),NEXT,oATA M *,1,2,3 
,4,5,6,6,8,9,10 

CS 150 MES$(I) -*{2 SPACES ) OESI 
GNING BOARD(3 SPACES)*: 
MES$(2)_M(2 SPACES)OIVI 
DI NG PIECES· 

SO 1613 WI$(D)-*(RVS ) E88 
{9 SPACES}PLAYER 1-IWI$ 

(1)-"{RVS)E8S!9 SPACES) 
PlAYER 2" 

HJ 1713 PORI_lT07D . READNP(I )INE 
XT 

JR 1813 DATA 2,5,3,4,4,3,4 , 4,3, 
4.2,5,5,7,5,5,5,6,5,5 , 4 
,5,7,6.4,6 , 5 , 4,6 . 4,7,5 , 
5,6,5 

MJ 190 DATA 4,4,4,4,5,6,6,7 , 6. 
6,5 , 3 , 5 ,4,6, 5,5 ,6,5,6,6 
.5, 6 , 3.2,4 , 4,5 , 7 , 3,4,6, 
4,5,1 

KF 21313 PORI-IT079,PORX-lTONP(1 
), READCP{I,X) INEXTX, I 

KO 2113 DATA 2,12,1,3,12,13,14, 
2 ,4,14, 3,5,14, 15,4,6,15 
,16,5,7,16,6,8,17 .18 

GJ 2213 DATA 7,9,113,19,8,113 , 19, 
8,9,11,213 ,113, 213,1 ,2,1 3 . 
21 ,2 2 ,1 2,14,2 , 22 , 23 

BD 2313 DATA 2,3,4,13 , 15 , 23 , 24, 
4,5,14,16 , 24 , 5 . 6 , 15 . 17 . 
26,7,16,18,26,27 

FA 2413 DATA 7,17,19,27 , 28,34,8 
,9,18.29.28,10,11,19,28 
,36.12.22 ,29,37 

JM 2513 DATA 12,13,21.23.29.13 , 
14,22,24,313,31,41,14,15 
,23,25,26,31,24,26 . 31,3 
2 

PC 2613 DATA 25 , 24,17,16,27 ,32, 
26,17,18,33,34,18 . 19.213 
,35 , 21,22,313,37 . 38,40 

EO 2713 DATA 23,29,49,41,23,24, 
25,32 , 41,42.43 . 25,26 ,31 
, 33,43 

OK 2813 DATA 27,32,34,43 , 44.18, 
27,33,35,44,45,28,34,36 
, 45,46 

DR 2913 DATA 213 ,35 , 46,47,21,29 . 
38 ,48 . 29,37,39,48 , 38.413 
, 49,513 , 29 . 30,39 . 41 , 513 

HG 31313 DATA 23,313,31,413 ,4 2 . 52 , 
31,41 , 43,52,53,54,31,32 
,33,42,44 , 54,55 

OD 3113 DATA 33.34,43,45,55,56 , 
34,35,44,46,56 . 58 ,35,36 
,45,47.58 , 36,46,59,37,3 
8,49 

SK 3213 DATA 60,61 , 39,48 , 513 , 61, 
39,413,49,51 . 52,62,513 . 52 
, 53,62 ,63,41,42.59 . 51 , 5 
3 , 42 

DH 3313 DATA 52,51 . 54 . 63.64,42, 
43,53,55 , 64,~3,4 4 ,54,56 
, 64 . 67 

BK 340 DATA 44,45,55,57 , 58.67 . 
56,58 , 67 .68 .69 ,45 .46 . 56 
,57,59,69,47,58.69 

OX 3513 DATA 48,61,48,49,613,62, 
50,51,61 . 63.51 .53.62,64 
• • 5 

GP 360 DATA 53,54.55,63,65,66 . 
67 , 63,64,66,64,65.67 . 68 
,55,56 , 64, 66 , 57 .68 

RM 3713 OATA 66.67,57,69,57,58, 
59,68,79,69 

JM 3BD TY-24 ITX-ID,GOSUB12313IP 
RINTMES$ (l) - {HOME}" 

JC 3913 ML$_MRla*+CHR$(8)+"EX~( 
*+CHR$(3)+*g28XJ M+CHR$( 
16)+CHR$(248)+-LE88ET8* 
.POKE835,9 

AO 4130 POKE53272,PEEK(53272)AN 
D2490R12 

EP 4113 POKE836.2D8,POKE83D . 0 . P 
OKE831,216;POKE828 ,D; PO 
KE829.56,POKE56334 . 9 

AJ 429 POKEl , 51 . ML$-HL$;SYS(PE 
EK(51)+256 - PEEK(52»,PO 
KE1,55.POKE56334 , 1 

KE 430 PORI-12568T012663,REAOJ 
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tPOKEI,JjBEXT

EP 440 DATA 0,126,126,126,126,

126,126,126,126,126,126

,126,126,126,126,0

QM 450 DATA 0,254,254,254,254,

254,254,0,0,127,127,127

,127,127,127,0

BM 460 DATA 126,126,126,126,12

6,12 6,126,126,0,2 55,255
,255,255,255,255,0

PR 470 DATA 0,127,127,127,127,

127,127,127,0,254,254,2

54,254,254,254,254

BM 480 DATA 254,254,254,254,25

4,254,254,0,127,127,127

,127,127,127,127,0

XX 490 DATA 127,127,127,127,12

7,127,127,12 7,254,2 54,2

54,254,254,254,254,254

JJ 500 AS(1)-")%[DOWN)£2 LEFT}

5" iAS( 2 )=■"£,* [DOWN}

(LEFT}5":AS(3)=N#[POWN}

,S()

(DOWN}[2 LEFT}&+"
RS 510 AS(5)="*[DOWN}[2 LEFT}&

{Rvsj [off)s(down)
{2 LEFTjS-'tASteH")*
{D0WH)[2 LEFT),+":AS(7)

=h*[DOWN][LEFT]'[DOWN}
(LEFT}?":A?(8)=."S,{%"

DO 520 AS(9)="#[DOWN}[2 LEFTls

(RVS}%@3 tOFF}%":AS(10) =

"5.[RVS j §T 3[OFF 1 %[DOWN)

(2 LEFT}5".AS<11)-"*
[DOWN]{LEFT}-%{DOWN)

(2 LEFT)S"iA$(12 } = ■'#

{DOWN}[2 LEFT}&.(DOWN}

iLEFT]S"
JH 530 AS(13)=")(*(DOWN]

(3 LEFT}5[RIGHT}S":AS{1
4)="#{D0WN)[LEFT],(+

[LEFT}[UP}#M:AS(15)="]S

[DOWN}[2 LEFT)'[DOWN]
[LEFT),!"

RX 540 AS(16) = "S

FS 550

XD 560

OX 570

PF 580

AS 590

MC 600

RS 610

PC 620

JH 630

MC 640

AG 650

)

[DOWN)[2 LEFT}£,+"tA5!l7

)»"#£dOWN][LEFT]-*

[DOWN}£2 LEFT},[RVS)E@g
[OFF)%":AS(18)=")(RVS}

§T3(OFF}S[DOWNi[3 LEFT)
-+(D0WN}(2 LEFT]?"

FORI = lTO70iOFF(I) = 2!tJEX

T:FORI=1TO70iREADP(I)iN
EXT

DATA 1,5,a,4,1,1,9,10,1

,16,7,6,4,7,8,3,2,7,3,1

0,11,2,13,10,1,10,2,B

DATA 6,4,17,6,7,5,10,12

,7,1,4,2,7,10,7,9,6,15,
2,15,9,12,7,2,12,3,6,2,
7

DATA 10,4,8,2,3,14,a,3,
2,5,9,16,4

FORI-1TO70:READXX(I),YY
(I)(NEXT

DATA 101,a6,117,B6,125,

36,149,86,157,86,173,86

,189,86,197,86,213,94,2
21,86

DATA 237,86,101,102,125

,102,133,94,141,102,165

,94,181,102,197,102,205
,102

DATA 221,110

DATA 101,118,109,118,12

5,lia,141,110,157,118,1
65,110

DATA 181,118,205,118,10

9,134,133,126,149,126,1
65,126

DATA 181,126,197,126,20

5,126,237,118,101,142,1
09,150,125,150

MD

RE

MM

SB

JB

QB

XX

SK

FB

RR

XB

AP

XA

OB

RS

HR

JB

55

AG

SF

FX

KF

BA

JM

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

870

860

890

DQ 900

MH 910

XQ 920

HA 930

FQ 940

SO

DF

DD

EP

SD

RH

EJ

950

960

970

980

990

1000

1010

DATA 125,142,141,134

DATA 149,150,173,142.18

9,142,205,142,221,134,2

29,142,101,166,117,166

DATA 133,153,141,166,14

1,158,157,166,165,158,1

81,158,197,158,213,166

DATA 213,158,237,15B,10

1,190,117,182,13 3,182,1

49,1B2,165,174,173,182

DATA 181,182,197,166,20

5,182,221,174,236,182

GOSUB1230:PRINTMES$(2)"

(HOME}"

FORI=1TO70:TEMP(I)=1:NE

XTiFORX=0TOltFORZ-lTO35

I=INT|70*RND(l))+liIFTE

MP(I)=0THEN730

TEMP(I)=0iPI(X,P(I))=PI

(X,P(I))+liNEXTZ,X

POKE532B0,15:POKE53281,

15:GOSUB1290

V=5 3248:POKEV+21,4:POKE

2042,13

FORN=0TO62iREADSPtPOK£8

32+N,SP:NEXTiPOKEV+'ll,l

DATA 0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,3,192,0,7

,224,0,15,240,0,15,240

DATA 0,15,240,0,7,224,0

,3,192,0,0,0,0,0 ,0,0,0

,0,0,0,0,0,0,0,0,0,0,0,

0

DATA 0,0,0,0,0,0,0,237

PRINT"[HOME}[DOWN}"SPC(

17)MES?(6)iGOSUB1200:GO

SUB1070

IFC64-1ANDPL-CPTHEN1590

JY=15-(PEEK(56320+PL*F2

)AND15):FR=PEEK(56 320+P
L*F2)AND16

IFJY=8THENAN=*AN+1

IFJY=4THENAN=AN-1

IPAN=0THENAN=70

IFAN-71THENAN=1

IFFR-0THEN900

POKEV+4,XX(AN)iPOKEV+5,

YY(AN)JGOTO830

IFOFF(AN)o20RPl!PL,P(A

N))=0THENGOSUB1670:GOTO

830

PI(PL,P(AN))=PI(PL,P(AN

))-ltTU=TU+l

POKE646,CL(PL):OFF(AN)=

PL:QQ=AN:GOSUB1190tSC(P

L)-SC(PL)-t-llPRINTA5{P(A

H))

FOR1=1TONP(AN!:QQ-CP(AN

,l):IF0FF(0Q)=20R0FF(Q0
)=PLTHEN960

LP—PL+1: GOSUB11 90 i SC { L

P)=SC(LP)-liSC(PL)=SC(F

L)+liPRINTAS(P(QQ))
OFF(QQ)aPL

NEXT:PL=-PL+1IGOSUD1690

1GOSUB1200iIFTU-70THENG

OSUB1070:GOTO980

GOTO810

GOSUB1710:TY=22:POKEVt2

1,0:PL=1:IFSC{0)>SC(1)T

HENPL=0

IFGT=-0THENPL=-PL+1

WI5(PL)=WI5(PL)+" IS T

HE WINNER "

IFSC(0)=SC(1)THENWI5(P

[

£15 SPACES]IT'S A TIE
[7 SPACES]"

AF 1020 TX=0iGOSUB1230:PRINT"

§83" WlS(PL):FORI=1TO5

0:GOSUB1050iNEXTiTX*8

XD 1030 GOSUB1230:PRINT"[RVS)P
RESS FIRE TO PLAY AGAI

N"tFORI=lTO50:GOSUB105

0:NEXT

JS 1040 GOTO1020

XA 1050 FR=PEEK(56320)AND16jRF

=PEEK(56321)AND16:IFFR

=0ORRF=0THENRUN

FC 1060 RETURN

XH 1070 PRINT"[HOME}[6 DOWN}

0,13)

}
RIGHT)

,9))SPC(23

OA 1130 PRINT"

(PI(0,

RIGHT}''NS|PI

(0,14))"[2 RIGHT}"N5(P
I(0,7))SPC(23);

QJ 10B0 PRINTNS(PI[1,13))"

{3 RIGHT}"H$(PI(1,14))

"[2 RIGHT}"N5(PI(1,7))

ED 1090 PRINT"{3 DOWN] [RVS] "'N?

(PI(0,16))"(2 RIGHT)"N

S(PI(0,15))"[3 RIGHT}

f UP)"NS[PI(0,10))SPC(2

3)"[DOWN)";

FC 1100 PRINTNS(PI{1,16))"

£2 RIGHT}"NS(PI(1, 15))

"[3 RIGHT]fUP]"NS(PI{l

,10))
RD 1110 PRINT"[3 DOWNjfRVSl-NS

RIGHT}"N5
(PI(0,2))"(2

(UP}"NS(PI(0,

)"[DOWN)"i

CC 1120 PRINTNS(PI(1,1))"

(3 RIGHT}"NS(PI(1,2))"
(2 RIGHT}[UP}"K5(PI(1,

9))

[3 DOWN)[RVS]"N5
3))"J2 RIGHT}"N?

(PI(0,4))"[2 RIGHT]"NS

(PI(0,18))SPC(24);

PF 1140 PRINTNS(PI(1,3))"

[2 RIGHT)"NS(PI(1,4))"

[2 RIGHT)"NS(PI(1,18))

JE 1150 PRINT"£4 DOWN]fRVS]"N5

(PI(0,11))"[3 RIGHT}"»

FG 1160

DX 1170

DX 1180

SP 1190

QK 1200

DE 1210

PP 1220

OP 1230

OS 1240

ES 1250

KP 1260

HG 1270

PRINT"[2 RIGHT)"NS(PI(

0,17))"[3 RIGHTi"NS(PI
(0,5))"[3 RIGHT}"N5(PI

(0,8))"JUP){2 RIGHT}"N
S(PI(0,6));

printb[right)"ns(pi[1,
6})"£down)[2 right}"n?

))"£3 RIGHT}"NS

))"£2 RIGHT)"f
PRINTNStPI(l,ll))"

f4 RIGHT}"N5(PI{1,12))
"[2 RIGHT]"NS(PI(1,17)
)" (HOME)11! RETURN

TX=INT(XX(QQ)/8)-liTY=
INT(YY(OQ)/B)-5:GOSUB1

2301 RETURN

PC=liIFPL=-0THENPC=3

POKE646,PC:PRINT"

(HOME)[DOWN}[RVS]
(2 RIGHTjPLAYER 1[RVS]
B83(2 RIGHT}(2 SPACES)

(3 LEFT}"SC(0)iPC=liIF

PL-1THENPC-14

POKE646,PCiPRINTTAB(26

)"(UP)£RVS]PLAYER 2
(RVS]g83£2 RIGHT]

£2 SPACES)[3 LEFT}"SC(

1)" "IRETURN

POKE783,0:POKE761,TY:P

OKE762,TXiSYS655 20iRET

URN

POKE198,0iWA1T198,liGE

TCSiC-VAL(CS)|IFC<1ORC
>2THEN1240

RETURN

POKE198,0:WAIT198,1:GE

TCS:IFC5<>"G"ANDC?<>11T

"THEN1260

MES(6)»"[RVS}TAKE"iGT«
1: IFCS-"G"THENMES{6)»"
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,POKEI, J~ NEXT HD ". DATA 125,142,141,134 N ~ ,FORI -1T050IGOSUBI05 

EP ". DATA 0,126,126,1 26 ,126, RE 67. DATA 149,150,173,142.18 0.NEXT 
126,126,126,126 , 126,126 9,142,205,142,221 , 134,2 JS 1040 GOT01020 
,126,126 , 126,126 , 0 29,142,101,166,117 , 166 XA 1050 FR_PEEK(56320)ANDI6.RF 

OH ". DATA 0,254,254,254,254, """ .B. DATA 133 , 158,141 , 166,14 -PEEK(56 321)ANDI6,IFFR 

254,254 , 0,0,127,127,12 7 1,158,157,166 , 165,158,1 _ 00RRPoo0THENRUN 

,127,127, 127,0 81 , 158,197,158,213,166 "C 1060 RETURN 
BH 4 •• DATA 126,126 , 126 , 126 , 12 SB .,. DATA 213,158 , 237 ,1 58 ,10 XH 10 70 PRWT"[HOME}16 DOWN} 

6 , 126,126,126,0,255 ,2 55 1,190 ,1 17 ,1 82 ,1 33 , 182,1 IRVS}g88IRIOHT}~N$(PI( 

, 255,255,255,255,0 49,182,165 , 174,17 3 ,1 82 0,lJ»~13 RICHT)~N$(PI 

PR ". DATA 0 , 127 , 127 ,1 27 , 127 , JB "e DATA 181 , 182 ,197,166,20 (0,14»"(2 RICHT } ~N$(P 

127,127,127,0,254,254,2 5 ,1 82 , 221,174,236 , 182 I(0,7»)SPC(23) ; 

54,254,254,254,254 OB 71e GOSUB1230 , PRINTHESS(2)~ OJ 1080 PRINTNS{PI(l,13»)~ 

BH ... DATA 254,254,254,254,25 (HOME) " 13 RIOHT)~NS(PI(I,14» 
4,254,254,0,127,127,127 XX "e FORI-IT070.TEMP(I) - I , NE ~(2 RIOHTI"NS(PI(1,7» 

,127,127,127,127,0 XT,PORXe0TOl , FORZ-IT035 ED 109O PRINT"13 OOWNIiRvs)~NS 

XX .. e DATA 127,127,12 7 , 127 , 12 SK "e I-INT(70 · RND(1»+I,IFTE (Pl{0,16»~[2 RIOHT)"N 
7 ,1 27,127 ,127,254,254,2 MP(I) -0THEN73" S(PI(0,15})"1J RICHT) 

54,254,254,254,254,2 54 FB "e TEMP(I)-0,PI(X,P ( I»-PI (UP)MNS(PI(0 ,10»SPC(2 

JJ 5.e AS(1)_M,tIDOWN){2 LEFT) (X,P(I»+l,NEXTZ, X 3)"!OOWN)"; 

S"IAS(2)- "&*!OOWNI RR "e POKE53280,15:POKE53281 , PC 1100 PRINTNS(PI( 1,16))" 
(LEPT) S":M (3 )-". (OOWN) 15 :00SUB1290 {2 RICHT}~NS(PI(l,15ll 
{LEPTI,t M,AS(4) _ M, XB 7.e V-53248,POKEV+21,4.POKE "( 3 RIGHT)(UP ) "N$(PI (1 
(DOWN)!2 LEPT )U" 2042,13 ,10) ) 

RS 510 AS(5) - "'!DOWN)!2 LEPTI& AP 77. FORN-0T062 . READSP,POKE8 RD 1110 PRINT"!3 DOWNIIRVS}MNS 
(RVS ) (OPP)t{DOWN) 32+N , SP ,NEXT,POKEV+41 ,1 (PI(0,1») " !3 RIGHT)"NS 
(2 LEFT)S",AS(6) - "j* XA 7.e DATA 0,0,0,0 , 0,0,0 , 0,0 , (PI(0,2»)"12 RIGHT) 
(DOWN) (2 LEPT),+",A$(7) 0.0 , 0,0,0," , 0 , 3,192,0 , 7 ( UP}"NS (PI(0,9)SPC(23 
-",IDOWN) (LEFT) , ( DOWN) ,224,0,15,240,0,1 5 ,240 }"(DOWN}": 
(LEFTIS",AS(8) -" &(t" GE '" DATA 0 , 15,240 , 0,7,224,0 CC 112O PRINTNS(PI(1,l»M 

DO 520 M(9) - ".{OOWN)12 LEFT)& ,3,192,0,0.0,0.0 ,O.0.0 13 RIGHT}MNS(PI(l,2»)" 

IRVS}~@~(OPP}t"IAS{ 10 ) · ,0,0,0 , 0 , 0,0,0,0.0.0 , 0. 12 RICHT}{UP)"NS(PI (I, 
"&IRVS}gT~(OFP} t ( DOWN I e ') ) 
!2 LEPT}S",AS(11) -"' RS ." DATA 0.0.0,0.0,0,0,237 OA 1130 PRINT"!3 OOWN}IRVS)"NS 
( DOWN ) (LEPTI-t{ DOWN) HR Bl. PRINT" (HOME) 1 DOWN) "SPC( (PI(0 , 3»"[2 RIGHT)~NS 

(2 LEPT}S",AS(12)- ". 17)MESS(6) , GOSUBI200,GO (PI(0.4»"(2 RIGHT)"NS 
[DOWN)(2 LEPT)&.{ DO WN} 5U81070 (PI(0.18) )SPC( 24): 
( LEFTIs" JB .2. IPC64-1ANDPL-CPTHENI590 PF 114O PRIIITNS (PI (t, 3}) " 

JH 53e M(13) - ")(*{DOWN} 55 .3e JYm 15-(PEEK(56320+PL*F2 12 RIGHT} "NS(PI(l.4))" 
(3 LEPT}S{RIGHT)S ", AS(1 )ANDl S) ,PR-PEEK( 56320+P (2 RIGHT}"NS(PI (l,18)) 
4)-".IDOWN}ILEFT), (+ L·P2)AND16 JE 115O PRINT M{4 DOWNlIRVS}"N$ 
(LEPT) {Up}." :A${t5) -" ) t AG .. e IFJY-aTHENAN-AN+1 (PI(0 ,11)) "13 RIOHT)MN 
(OOWN)(2 LEFT)' (DOWN) SF .5. IPJY- 4THENAN-AN-l S(PI(l3 , 12); 
(LEFT} , t" FX ". IFAN-0THENAN- 70 FG 1160 PRINT"(2 RICHT}"NS(Pl( 

RX 54O AS(16) _ R&*( OOWN ) (LEFT) , KF .7e IPAN- 71 TUENAN- l 0,17»M(3 RIGHT}"NS(PI 
IDOWN}(2 LEFT)&+ " ,A$ (17 BA ••• IPPR-BTUEN900 {0 , 51)"(3 RIGHT}"N$(PI 
)-".IDOWN)ILEPT}-* J H "e POKEV+4,XX(AN),POKEV+5 , (0 . 8»"{upI12 RIOHT)MN 
{DOWN){2 LEFT),(RVS)8 @! YY(AN),GOT0830 $ ( PI(0 ,6))r 
IOPFI,M;AS(18) -") {RVS) DO , .. IFOPP(AN)()20RPI(PL,P(A DX 1170 PRINT"IRIOHT) "NS(PI(l. 
@T!{opp),IDOWNI13 LEFT) N» _0THENGOSU81670 ; GQTO 6)j"{OOWNJ{2 RIGHT}"N$ 
- +IDOWN}{2 LEPT}S" .3. (PI(l,8»"!3 RIGHT)MN$ 

FS 550 FORI- 1T070 . 0FF(I )_ 2,NEX HH 91. PI(PL , P(AN») _ PI(PL,P{AN (PI(I,5»"{2 RIGHT)"; 
T.FORI - lT070,READP(I) ,N »-l,TU-TU+l OX 118O PRINTNS(PI(l , ll»~ 

EXT XO ". POKE646 , CL(PL) . OFF(AN)- (4 RIGHT I"NS(PI(l,12)l 
XD 560 DATA 1.5.8.4,1,1,9,10.1 PL,QO- AN,GOSUBI190.SC(p "(2 RIGHT}"NS(PI(I,17) 

,16.7,6,4 , 7 , 8 , 3 , 2,7,3.1 L} -SC(PL)+l,PRINTA$(P(A )" (HOME}" , RETURN 
0,11 , 2,13 ,10,1, H', 2 , 8 N» SP 1190 TX- INT(XX(QO)/8)-I.TY-

OX 57. DATA 6,4 . 17,6,7,5,10,12 HA ". FORI - ITO~P(AN)'OO-CP(AN INT(YY(oo) /a ) - 5:GOSUBl 
,7,1,4,2,7.10,7,9,6,15, , 1) : IFOPF(OO) -20ROPF(OO 230, RETURN 
2 , 15,9,12.7.2,12,3,6 , 2, ) .. PLTHEN960 OK 1200 PC- 1.IFPL-0THENPC- 3 
7 FO .. e LP- - PL+l , GOSUBI190,SC(L DE 1210 POKE646 , PC.PRINT" 

PP 588 DATA 10,4,8 , 2,3,14,8,3. P) -SC( LP) - l.SC(PL)-SC{ P {HOMEI 1 DOWN} {RVS} 
2,5,9,18 , 4 L)+IIPRINTAS(P(OO» 12 RIGHT)PLAYER l{RVS) 

AS 590 PORI-IT070.READXX(I),YY SG ". OPF{OO)-PL 188(2 RIGHT){2 SPACES) 
(I) ,NEXT OF , .. NEXT , PL--PL+l,GOSUB1690 (3 LEPT)"SC(0) ,PC- l.IF 

HC .ee DATA 101, 86,117,86,125, :00SUB1200,IFTU_70TUENG PL-ITHENPC- 14 
86.149 , 86 , 157 , 86,173,86 OSU81070,GOT0980 PP 1220 POKE646,PC,PRINTTA8(26 
, 189,86,197 ,86 , 213,94,2 DO ". GOT0810 )"{UP)(RVS}PLAYER 2 
21,86 EP ". GOSU81710,TY_ 22,POKEV+2 IRvs)88!{ 2 RIGHT} 

RS 610 DATA 237 , 86.101,102,125 l,0:PL_l;IPSC( 0»SC(1)T 12 SPACES}!J LEFT)"SC( 
.102,133 , 94,141,102.165 HENPL-B 1) • ",RETURN 
, 94.181 , 102.197 , 102,205 SO 990 IFOT-0TBENPL- -PL+1 OP 123O POKE783,0,POKE781,TY.P 
.102 AM 1000 WIS{PL) - WIS(PL)+" IS T OKE782,TX,SYS6552 0,RET 

PC 62B DATA 221.110 HE WINNER " URN 
JH '30 DATA 101,118.109,118 ,1 2 EJ 1010 IFSC(0)-SC ( 1 )THENWH( P OS 124O POKE198 ,0.WAITI98,l.CE 

5.118 , 141 ,110.157 , 118,1 L) - "88i1(RVS) TCS , C-VAL(CS).IFC(10RC 
65,110 115 SPACESIIT ' S A TIE )2THEN1240 

HC ... DATA 181,11 8 ,205,118,10 (7 SPACES) M ES 1250 RE'fURN 
9.134 , 133 , 126.149,126,1 AF 1020 TX- 0.GOSUB1230,PRINT" KP 1260 POKE198 , 0 , WAITI98,l,GE 
65.126 88!" WI$(PL),PORI-IT05 TCS,IPCS()"O"ANDCS()MT 

AG .5. DATA 181,126.197,126 , 20 0.GOSUB1050,NEXT , TX-8 "THENI260 
5.126 ,2 37,118 , 101 , 142 , 1 XO 103O GOSUBI230.PRINT M{RVS}P HG 127O MES(6) - "(RVS ) TAKE",GT-
09,150.12 5 ,1 50 RESS FIRE TO PLAY AGAI I ,IPCS-"0"THENMES(6) -" 
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[RVS)GIVE";GT«0
CA 1280 RETURN

KH 1290 PRINT" {CLRHRVS] £93
{63 SPACESJ";

KS 1300 PRINT"{65 SPACES)";

HH 1310 PRINT" (CYNHOFF]#E82

(rVS)(30 SPACES)

(CYN](OFFl'

[PURJ12 SPACES]";

EB 1320 PRINT"{18 SPACES)

{OFF)'{CYN)?iSg[RVS}
}

{space) {cynHoffJ¥E83

dq 1330 print"{rvs] {pur) %5%

(RVS)

{RVSl

(rvs) B78IOFP],
[RVSl

ia^110 spaces
XP 1340 PRIHT"{PURj E

[fur]{rvs} ga^

(20 SPACES}!PUR]

){))$(,
JB 1350 PRINT"##5&+S[PURnRVS)

183(10 SPACES!
J

ICYN)

E8i[RVS} {PURj 653

{OFF},+&+$ &{RVS}§T|

SJ 1360 PRIHT"l&[RVS)&T3{OFFjft

{purHrvsJ ES3 E73

{CYN}[OFF}'

ESIlRVSj ";
BJ 1370 PRINT"[2 SPACES]{CYH)

12 EPACESHPUR} §53

♦ IpurHrvs) 682

{2 SPACES}i7i(OFF]'§83
{rvs] E731off]'gag

{RVSj[3 SPACESJB7I

J (CYN]

[OFFj";

MR 13B0 PRIMT",*|B3(RVSj
[5 SPACES][PUR]

-(PUR]
UVS]

{KVB]{4 SPACES)";

JR 1390 PRINT"[10 SPACES]{PUR}

{RVS] [OFF}*";

MM 1400 PRINT"$J%?{POR][RVS]
iag{i7 spaces}[cyn]

(2 SPACES}{PUR] E53

[
{OFF]%#S#$)*'5:*{PURl
Irvs) iaiis spaces)"?

BQ 1410 PRINT"{3 SPACESJE73

{OFF}#E83[RVS]

(CYN)

(CYN)

{PUR} &53

{off]')%#$$&{rvs}

[OFF]%"f

HD 1420 PRINT"'&[RVS)g@3[OFF!%

{3

SG 1430 PRIHT"ES3£RVS}

[5 SPACES}[PUR]

[rvs] £83 &7

[rvs} (3 spacesh73

[3.4 SPACES] [PUR] |53";
EX 1440 PRINT"£OFF})*#S-*$#,%i

55[} i

[16 SPACES](CYN]{OFFi)

{rvs)§t^[off}*^b|[rvs]
(pur] &53{off) "b.irvs]

E&3{OFF)%?'&.&(*"r
AR 1450 PRIHTlf6[RVS} [OFFH'J

[RVS] tStil SPACES)E?3
[off]){rvs}Et5{off)%

(3 SPACES](CYN)[OFF}«

VS] (CYN){OFF]-+

[RVE](2 SPACES)";
PK 1460

(RVS]

JRVS){3 SPACES]";
MK 1470 PRINT"B73(OFF]#§83

{RVS}
{RVS}

{RVS} {CYN]

{RVS) [CYN]
[RVS}(3 SPACES]{PUR}

iRVS}

EG 14&0

(7 SPACES)41:

EB 1490 PRINT"15 SPACES}{PUR}

[39 SPACES}"t

XC 1S00 PRINT"(11 SPACES)

(
{3 SPACES]{CYN][OFF)#

ia^tRvs} {cynJ{off]#
|83(RVSH4 SPACES}

{5 SPACES]{CYN]{OFF})*

[RVSH3 SPACES]";

RG 1510 PRINT"[2

{2

(RVS)[4 SPACESJE73

BB 1520

{2 SPACES] [CYNHOFFj-%

le^fRVS} iCYN](OFF}&*
E8?[RVS} JCYN]{OFF]-*
S83(RVS}{2 SPACES]":

{4 SPACES]iCYN}{OFF],+

E83[RVS} g7g[OF

[RVS}{4 SPACES!

[RVS][2 SPACESJE7a

lOFFlfi";

{CYN]

[3 spaces!{cyn]{off]$

XP 1533

[2 SPACES]{CYN){OFF]5
BSjJlRVS) [2 SPACES]
(CYN) [OFF}£,(

[3 SPACES]";
SC 1540 PRINT"{2

12

lRVS}{2

J
[4 SPACES]
tRVS]

}

[OFF]

{24 SPACES]"?

5K 1550 PRINT"{15 SPACES}

{HOME]":POKE2023,160:P

OKE56295,l5;POKE53281,

0:RETURN

DF 1560 PRINT"{CLR}{2 SPACESjC
OPYRIGHT 19S7 CQMPUTEl

PUBLICATIONS"

SJ 1570 PRINTTAB(9)"ALL RIGHTS

RESERVED"

DG 1560 TY=12:TX=l3:GOSUBl230:

PRINT"[RVS}g[OFF}IVE O
r [rvs3t(off]ake(home}

"jRETURN

GS 1590 MT=0:FQRI=*lTO70:HO(l)=

KG 1600 IFOFF(I)<>2ORPI{PL,P{I

J)=0THEN1620

UK 1610

DG 1620

CE 1630

NEXT

HV=0:FORZ=1TO70!IFHO{2

)=1THENMV^MV+1s OH(MV)=

Z

NEXT

NA»INT(MT"RND(l))+l!AN

=OU<KA)iIFOFF(AN)<>2OR

PI(PL,P(AN})=0THEN1650
POKEV+4,XX(AN}s POKEV+5

,YY(AHj tGOTO910

POKESD+5,31:POKESD+6,2

09:POKESD,240 j POKEED+1

,4:POKESD+4/33

FORS'-lTOieS; NEXT: GOTO ]_

700

POKESD45,BiPOKESD+6, 24

0:POKESD,0=POKESD+1,90

iPOKESD+4,17

FORS^1TO100iNEXTiPOKES

t)+4, 0 j POKESO, 0 i POKESD+

l,0tRETURH

PRINT"{HOME){3 DOWN}

RK 1640

JS 1650

EE 1660

XK 1670

HQ 1680

XQ 1690

CX 1700

PQ 1710

FORI-1T016

AB 1720 PBINT"{RVS) |9 SPACES I"

5PC(22)"{9 SPACES]";iN

EXT

QF 1730 FORI=1TO4:PRINT"{RVS]
{40 SPACES}";iNEXT

PP 1740 PRINT"{RVS}{39 SPACES}

[HOME){DOWN){2 RIGHTJ

E8SPLAYER 1{BLK]"iRETU

RN

Program 2: Give 'N' Take Loader

CB 10 E>RINT"(CLR}[3 DOWH}POKE4
4,64:POKE163a4,0:NEW"

PF 20 PRINT11 [2 DOWN]LOAD"CHRS{

34) "GIVE 'K' TAKE(>CHR5(3

KQ 30 PRINT"[4 DOWN]RUN"

PK 40 PRINT"{HOME]"

KC 50 POKEl9S,3iPOKE631f13tPOK

E632,13tPOKE633,13

COMPUTE!* Gazette August 1&67 B3

CA 12a0 
KH 1290 

KS 1300 
HH 1310 

EB 1320 

DO 1330 

XP 1340 

JB 1350 

SJ 1360 

BJ 1370 

MR 1380 

JR 1390 

MH 1400 

80 1410 

{RVS IGIVE"IQT-0 
RETURN 
PRINT" {CLRI{Rvs IB a8 
(63 SPACES)M, 
PRINT"{65 SPACES)"; 
PRINT"{CYN}{OFF).!88 
(RVS}{30 SPACES)g7i 
IOFF)'{CYN)){·ga8{Rvs) 

ICYN){OFF).l88 IRVS) 
(CYN)IOPFI Ua8!RVS) 
(CYN)IOFF) ' laURYS) 
IpUR)(2 SPACES}-; 
PRINT MI18 SPACES)B88 
g7iloFF))(-ga8(Rvs} 
g7iloFF),@88(RVS} g7i 
(OFF).!88(RVS) 878 
(oFF]'(CYN}SI88IRVS) 
(CYN) (oP1' )sI88(RVS ) 
I CYN) (OFF), (+888( RVS) 
{sPAcEJICYNJ{OFF)S!88 M 

PRINTMIRVS] (PUR) g5i 
(OFF})\"(\')\)\" 
(RvsI8T810FF)\,·,(PUR) 
(RVS) 8a8 8781oF1'}s188 
(RVS) 878101'1')sI88 
IRVS) B781oFF}, (+888 
(RVS ) 878{OF1')S{RVS) 
888110 SPACES)", 
PRINT"{PUR] 85810FF)S' 
(RVS) {OFF}Uu$fS' 
(RVS)R@8fOF1']\S)\" 
(PUR ) (RVS) l88 
(20 SPACES I [PUR] 858 
IOFF ))·S"'{\ , \'-" ' 
PRINTM"S&+S!PUR) (RVS) 

8e8110 SPACES}(CYN ) 
(OFF),-g88{RVS) (CYN) 
(OFF))U8URVS) ICYN} 
{OFF]'IRVSIIT8{OFF]\ 
888(RVS] {PUR] 858 
(OFFI,+&+S&[RVS ]@T8 
(01'F}\&IRVS}8Ti{OFF )\S . .. 
P~INT"\'(RVS]8T8(OFF)\ 
{PURJ{RVS} 8a8 878 
{oFPI,·g88{Rvsl 871 
(OFP)\@88{RVS) 878 
(oFF)&{Rvs}8T8IoFP)\ 
18URVS} (CYN ) (OFF)' 
ga8{RVS} (cw) (OpF) , 
g8URVS) M, 
PRINT Mt2 SPACES){CYN) 
{OFF)$88a!Rvsl 
(2 SPACES I! PUR) 858 
[opp}'&-)(·SI\S'-S&(\S 
,(PUR){RVS) 888 
{2 SPACES)17j{OpF)'18! 
(RVS) 8H (OFF)' 888 
IRvs)13 SPACESIg7i 
(OFp}SI8!{RVS) (CYN) 
(OFF),+!8!!RVS) (CYN) 
(OFp)-1 
PRINT",\8al(RVS) 
(5 SPACES II PUR) 851 
(OFp)-\SS.SIS)·ISI& 
(Rvs}IT!(opF}'&.(PUR) 
(RVS) lai 178IoFF)&+ 
g8!IRVS} 878{oI'F),\88! 
IRVS)(4 SPACES]-, 
PRINT-{10 SPACES)(PUR) 
85!loFp)S)-'+I--,+'& 

(RVS) (OI'pl\ M, 
PRINT"S)'S(PUR) (RVS) 
B8!{17 sPAces)lcYN) 
IOp1')1883!RVS) 
(2 SPACES){PUR) 858 
IOFp}' , +&-',{Rvs)8@i 
{OFF)\ISIS)*"*{PUR} 
IRvs) 88815 SPACES}-, 
PRINT-IJ sPAces}87! 
(OI'F)IS88{RVS) (CYN) 

HD 1420 

{OFF))\888! RVS} (CYN) 
IOFF)&·g8!(RVS) IcYN) 
(OFI')&{RVS}@@8IoFF)\ 
88iHRVS} (PUR) 858 
(OFF)')\ISS&IRVS) 
(OFF)\M: 
PRINT M ',IRVS)8@!(oI'I')\ 
,+, \S{PUR}(RVS) g88 
878! OI'I'J)\B88 IRVS) 878 
IOFF),·g8!{RVS} 878 
IOPP}~{RVS}8@8(OFF]\ 
ICYN}$f8!{RVS} 
(3 SPACES) (CYN) (Of'FU" 

SG 1430 ~RINTM888IRVS) 
Is SPACES)(PUR} i58 
IOFf'}SS&+"·SIS}*'-' 
{RVS)gT8{OF1'}'llpUR} 
{RVS} ga8 871!oI'I'jSi88 
{RVS}(3 SPACES)i7j 
(oI'F}Sfa8IRvs) 
(14 SPACES) (PUR] 858 M, 

EX 1440 PRINT"IOFF})'I&.ISI,\, 
+t$lSH(PUR) (RVS) 888 
(16 SPACES) (CYN ){opf'l) 
(Rvs}8T~{ OFF)\8al(RVS) 

(PUR) @58{oI'F}',(RVS) 
@@8IoFF)\S'& .&(\", 

AR 1450 PRINT"&[RVS) (OFF)") 
!Rvs)8T!(OI'I')\{PUR) 
{RVS] 8e!(7 SPACES)@71 
(OFF))!RVS)8T8(oI'F)\ 
(CYN)HB!(RVS) 
(3 SPACES ) (CYN)(opI']1 
@8URVS) (CYNJlOFF]-+ 
8el{RVS){2 SPACES)": 

PK 1460 PRINT"{PUR) 85110f'F ) , ' 
'*IS'SII'*SIS-+I{PUR) 
(RVS) 188 87~loI'F)1888 
{RVS){3 SPACES)": 

HK 1470 PRINT Mg7j(OpF}I@8i 
(RVS) gHIOFI'}-+@88 
(RVS) (CYN) {OFI'}, \888 
(RVS) {CYN){OFF),+!88 
(RVS) (CYN){OFI')$188 
IRvs)13 SPACES)lpUR) 
85i!oPF)'(\S, \, (+M, 

EG 1480 PRINT",\S'IRvsi8@j 
IOFI')'S&+{PUR) (RVS) 
888 @7!{OFF},\88i{RVS) 
878(oPF),+8a8IRvs) 
g7!{OF1')S88~IRVS} 
(7 SPACES)": 

ES 1490 PRINTM{S SPACES) [PUR) 
(20 SPACES!B88 
[39 SPACES}", 

XC 1500 PRINT M(ll SPACES)(~YN) 
(OFF}'i881RVS ) 
13 SPACES)(CYNl{OFFIt 
@88(RVS) (cw)loFF)' 
@8!{RVS){4 SPACES) 
(CYN}{OFF)li8![RVS) 
15 SPACESI{CYN)(OpF))· 
@881Rvsl EH[oFpII·B8! 
IRvs)13 SPACES)M, 

RG 1510 PRINT"(2 SPACES)878 
(oFI')l8e!IRvsl 
{2 SPACES)!78(OFI').888 
(RVS){4 SPACES}@7j 
(OI'I'],@8!{RVS) 878 
(OFF)H88!RVS) 
(2 SPACES) IcYN) (OFI')-' 
@a8lRVS ] IcYN) I OFpl~ . 
8aURVS ) IcYN} [oI'I'I-* 
@88{Rvsl(2 SPACES]", 

SS 1520 PRINT"(CYNI(oI'p)&{RVS) 
loI'I') '888(RVS} 

{4 SPACES] IcYN} (OFF),+ 
g88!RVS) 8H(oFFJ.+Be8 
IRVS){4 SPACES)i78 
(OFF),{RVS) {oI'F }\8a8 
IRvs] g7j(oI'I')-'188 
[RVS]{2 SPACESl878 

XP 1530 

SC 1540 

SK 1550 

Dp 1560 

SJ 1570 

DO 1580 

GS 1590 

KG 1600 

HK 1610 
DO 1620 
CE 1630 

{OFF)&": 
PRINT M. g88(RVS} i7j 
(OFF)-·@88{RVS) (CYNI 
IOFF}S@8!{RVS) 
[J SPACES) [CYN}{OFI']S 
@8i!RVS} {cYl:IHOI'F}. 
IRvs)g@i(oFF),ga!!Rvs) 
(2 SPACES ] ICYN) (OFF ) S 
!e8(Rvs)12 SPACES) 
(CYN)(oFF)'i'i8!IRvs) 
13 SPACES}M, 
PRINT M(2 SPACES}@7j 
(OFI'}&(\ga! {RVS) 
12 SPACES}i78 {opF)s@a! 
(RVS)(2 SPACES)@78 
lopF}s@aj(RVS] 
(4 SPACES)878IoFF}S@88 
IRvs ) 818{m'F), (RVS) 
@@8 (OFF)\888{Rvsl 
124 SPACES}"; 
PRINT-lIS SPACES} 
(nOHE}M : POKE2023. 160:P 
OKE56295 , 15 : POKES3281. 
o ,RETURN 
PRINT"{CLR){2 SPACES}C 
OPYRIGHT 1ge7 COMPUTE I 

PUBLICATIONS" 
PRINTTA8(9)MALL RIGHTS 

RESERVED M 
TY-12,TX-13,GOSUB1230: 
PRINT " {RVS)G{OFF)IVE 0 
R (RVS)T{ OFF )AKE(HOME) 
"I RETURN 
HT-01FORI_ITQ70:HO{I)_ 
0,NEXTIFORI-IT070 
IPOFI'(I)C)20RPI(PL,P(I 
) 1-0TIIEN1620 
HO(I) - 1IHT- HT+1 
NEXT 
MV-0IpORZ- 1T070 :IPHO(Z 
)-lTHENKV-MV+l:OH{MV)-
Z 

RJ( 1640 NEXT 
JS 1650 NA-INT(HT*RND(l»+I:AN 

-OIl{NA}: IpOpF(AN) o20R 
PI (PL, P (AN I }- 0TI!EN 1650 

EE 1660 POKEv+4.XX(AN ):POKEV+5 
,VY(AN) : GOT0910 

XX 1670 POK£SD+5,31 , POKESD+6,2 
0a.POKESD,2401POKESD+1 
,41 POKESD+4. 33 

HO 1680 FORS-IT0100.NEXTIGOTOl 
7 •• 

XO 1690 POKESD+S,8.POKESO+6 , 24 
0 . POKESD , 0.PQKESO+l , 90 
• POKESD+4, 17 

CX 1700 I'ORS-IT0100,NEXT . POK!S 
D+4.0,POKESD.0 : POKESD+ 
1,01 RETURN 

PO 1710 PRINT"IHOME)(3 DOWN} 
{Rvs)8a!!40 SPACES)-:: 
FORI-1T016 

AB 172~ PRINT M!RVS)(9 SPACES)" 
SPC(22 )"( 9 SPACES)"; :N 
EXT 

OI' 1730 FORI_1T04 ,PRINT-{RVS) 
140 SPACES] "I.NEXT 

PP 1740 PRINT"(RVS}(39 SPACES) 
IHOHE]{DOWN}(2 RIGHT} 
88iPLAYER 1IsLK}M,RETU 
RN 

Program 2: Give 'N' Take loader 

CD 10 PRINT"(CLR)!J DOWN)POKE4 
4,64.POKE16384.0:NEW" 

PP 20 PRINT"(2 DOWN)LOAD"CHRS{ 
34)-G!VE ' N' TAKE"CURS(3 
4)",8" 

KO 30 PRINT"{4 DOWN)RUN M 
PK 40 PRINTM{HOME)" 
KC 50 POKE198,J:POKE631,13,POK 

E632,13,POKE633,13 
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Before

refer to

BEFORE TYPING .

typing in programs,
"How

COMPUTE!

lo Type

s GAZFTTE

which appears

Listings

In

please

Programs,'

before the

Multisprite
See instructions in

55 before typing in

Program 1

8000iA9

8008.21

8010:00

8018:FF

8020:20

8028:20

8030:55

8038.54

8040:20

8048.43

8050:54

8058:4F

8060:50

8068:43

8070:20

8078:20

8080.52

8088:2E

8090:20

8098:20

80A0:4E

80A8:4F

80B0:20

80B8:9E

80C0:00

80C8:00

80D0.E4

80D8.4E

80E0.24

80E8.6D

80F0.00

80F8:31

8100:6E

8103:84

8110:C9

8118.F0

8120:CF

8128:07

8130;03

8138:62

8140:4B

8148:0D

8150:A9

8158.81

8160:C9

8168:4C

8170iB9

8178:9F

8180:00

818B.D0

8190:04

8198:63

81A0:65

81A8:84

81B0:FC

81B8.0A

81C0:FB

81C8.0A

81D0.4C

81D8:69

81E0:81

81E8:BD

81F0:D0

B1F8:10

9200.AE

B208:FC

0C

D0

BD

E8

20

20

4C

45

20

4F

20

4D

55

2E

20

52

45

0D

20

50

59

20

E4

C3

C0

8D

FF

C9

C9

84

8D

90

84

D0

2B

04

80

8D

20

84

81

D0

00

C9

30

8F

83

83

8A

F8

8E

84

84

AA

0D

8D

C9

AE

BC

84

C9

00

0E

D0

63

49

article

; Multisprite

3D

A9

IF

D0

20

20

54

20

92

50

31

50

42

0D

20

49

53

11

20

52

20

42

FF

A9

AD

6C

D0

2B

87

60

6D

09

48

02

D0

E0

20

21

CB

F0

20

08

60

93

90

81

C9

A9

9D

68

21

8D

F0

48

15

69

0D

69

81

E8

9D

D0

A9

DE

84

FF

20

0D

80

F5

20

20

49

20

0D

59

39

55

2E

20

20

47

45

11

20

45

4B

45

F0

80

6C

84

01

F0

D0

C9

84

C9

68

68

06

24

72

D0

83

06

E4

A9

20

D0

07

C9

5B

01

41

68

D0

69

05

A9

D0

84

F0

84

C9

FE

D0

D0

FE

00

A9

AE

D0

8D

F0

4C

20

20

53

20

0D

52

3B

54

2C

20

20

48

52

11

20

53

45

47

FB

8D

84

20

60

28

06

8B

A9

35

60

60

E0

D0

82

AD

AD

20

FF

0C

59

03

C9

59

F0

8D

84

4C

38

84

90

01

8D

20

76

E8

11

00

31

23

2D

D0

01

69

A9

86

06

B0

20

20

50

20

20

49

37

45

20

20

41

54

56

11

20

53

59

49

A9

9F

F0

12

C9

C9

A9

D0

SB

B0

4B

AE

FF

04

68

6A

FB

B5

F0

8D

81

4C

38

D0

01

15

E8

4B

E9

F0

03

0A

15

E4

C9

DE

D0

D0

AE

AD

10

4C

0A

84

Vogram

on

0B

02

20

80

20

20

52

20

20

47

20

21

49

20

4C

53

45

11

20

20

20

4E

C2

C3

0B

83

5C

2D

87

08

60

05

AE

FB

D0

68

60

84

07

83

FB

21

4C

7A

B0

03

60

D0

E0

81

30

ID

8D

CA

D0

FF

91

00

0A

4C

69

63

D0

BC

CA

D0

page

8D

A2

D2

93

12

4D

49

20

20

48

43

20

4E

20

4C

20

44

0D

20

41

54

00

8D

4C

A9

20

F0

F0

8D

A9

C9

8D

6A

07

0A

4C

A9

D0

CD

4C

C9

D0

42

81

03

4C

4C

A2

32

A2

8D

CD

65

D0

68

F0

D0

D0

AE

BC

84

84

8D

81

D0

E4

5D

01

IF

86

13

56

D7

9C

C5

EC

5F

CD

CC

1C

7A

16

75

13

91

C5

FB

Fl

A3

F5

10

73

42

9D

D7

C3

51

78

D6

FE

EF

A6

76

34

9B

37

21

4B

El

CD

6A

A2

70

76

A9

FA

Cl

A6

F6

D2

EF

IF

D3

85

84

57

73

0D

DD

C6

F6

AC

B210.DE

8218:D0

8220iD0

8228:09

8230:BC

8238:84

8240:84

8248:41

8250:41

82 jB 101

8260.A9

8268:60

8270:F0

8278:E0

8280:39

8288:68

B290.EE

8298.84

B2A0.B4

82AQ.84

82B0:84

82BBi41

S2C0.84

82C8:03

82D0:01

82D8;39

82E0.00

82E8.00

B2F0.84

82F8:62

8300:84

8308:D0

8310:00

8318:6B

8320.38

B328:C8

8330t84

8338:05

8 340:84

8348.01

B350:5E

8358.0D

8360:84

8368:84

8370.A9

8378iC9

8380!20

8398:60

8390.84

8398:60

S3A0:68

83A8:06

83B0:00

83B8:A2

83C0:00

B3C8.21

83D0:A2

83D8;E8

83E013E

83EB:E8

83F0:AD

83F8:18

B480:0B

8408:84

8410:A9

B418:D0

84 20:CB

B428:D0

84 30:A0

8438:60

8440:1C

8448:00

8450:00

8458:00

8460:00

8468.00

00

F9

Fl

0D

81

D0

8A

84

84

2D

07

AA

E7

08

84

C9

64

A9

C9

F0

AE

84

SD

4C

60

84

D0

D0

90

84

0A

C8

60

84

ED

C8

E0

C0

F0

0D

83

10

CD

D0

FF

33

D0

AD

F0

A9

84

A9

8D

02

CB

D0

00

E0

9D

E0

FB

69

D0

E8

01

F8

C8

F2

00

00

00

00

00

00

00

00

Program

Program

OH 10 PRINT

ADING

D0

AE

A9

10

0A

EE

0A

ES

AD

10

8D

A9

4B

B0

C8

2B

84

00

00

03

64

8D

01

EB

DE

0A

CS

60

01

9D

AA

EB

A9

AE

62

ce

00
9D

IB
10

A9

D0

65

AP

BD

D0

60

67

06

00

49

PP

ID

8E

D0

60

A9

10

01

10

07

01

P5

EB

90

A2

99

20

ce

04

00

00

00

00

00

00

4C

69

01

D0

CA

AE

AA

C8

63

D0

21

01

AE

0C

C8

D0

4C

BD

B0

90

84

00

D0

82

FS

AA

E8

AE

60

F8

B9

B9

00

6B

84

B9

D0

27

E0

D0

01

8D

84

AD

1C

06

A9

84

A9

BD

28

8D

D0

21

FD

A9

E6

90

D0

D0

8D

9D

A2

20

27

00

41

3B

D0

08

00

00

00

00

00

00

BC

84

AE

8D

D0

63

BD

BD

84

C8

D0

0A

64

AD

C8

09

9E

66

01

01

BC

D0

AD

AE

07

B9

B9

64

E8

07

41

41

8D

84

AA

41

05

D0

00

8D

0A

10

F0

6D

D0

AD

00

49

FF

17

8D

ID

60

D0

EB

00

9D

F7

18

F4

62

F8

00

D0

D0

BC

84

82

FD

0C

00

00

00

00

00

00

81

FE

63

10

FC

B4

00

00

D0

99

20

CA

84

27

99

8D

82

84

60

60

39

C8

66

64

8A

41

41

84

BA

8A

84

84

10

BD

BC

84

29

88

D0

10

CA

D0

05

84

AD

27

8D

28

8D

D0

68

D0

AD

A2

D0

8D

00

A2

69

8E

84

07

BA

F8

E8

39

EB

60

E8

10

00

00

00

00

00

00

C9

00

84

D0

AE

BC

D0

D0

12

41

2E

D0

30

D0

41

66

CE

AD

CD

EE

84

B9

34

84

CA

84

84

EC

18

BC

9D

9D

D0

F8

39

AE

0F

B9

0B

D0

D0

AD

EE

F0

6E

00

1C

8D

17

60

84

60

21

00

FA

10

D0

00

15

6A

A2

EB

9D

A2

E0

84
U0

A2

DH

14

00

00

00

00

00

00

: Multisprite Bool

"SCLR !wht)
MULTISPRITI

DOW

ID

D0

D0

4C

69

39

99

99

A9

84

84

PC

10

BC

84

84

64

64

65

6C

B9

41

D0

D0

BC

9D

9D

65

6D

39

00

00

8D

07

94

6B

8D

41

A9

4C
FC

6B

6B

13

64

BD

D0

67

D0

AD

F0

A9

D0

A0

BD

D0

SB

A9

E8

84

01

B0

41

00

08
C8

08

DC

FA

IB

00

00

00

00

00

00

Njl
n

PF

61

2C

9E

23

5C

3F

Bl

3B

EE

A7

A7

Bl

2F

9C

76

7C

28
El

69

06

BF

79

E8

8E

01

SB

8D

91

A8

14

B9

A8

96

92

5P

37

75

3A

BC

C6

67

P6

29

5E

E4

Bl

CD

A6

7D

B0

BC

9S

27

02

62

44

SB

15

E6

32

F6

D0

SB

48

B8

98

C5

DP

53

57

51

59

61

69

71

a

SX 20 IFA=0THENA=1:LOAD"MULTIS

PRITE

mi ih pf IHT

".(
"Ir

,1

It/ Am Mr. T

TE MAGIC. .."

GO 40 IFA=1THENA=2:LOAD"SPRITE

MAGIC",8,1

FC 50 PRINT"[2 DOWN}SYS32768

{3 UP}"
DB 60 POKE631,13:POKE198,1:NEW

Exploring The SID

Chip

Article on page 22.

Complex Sound

BE 10 REM COPYRIGHT 19B7 COMPU

TEI PUBLICATIONS INC. -

[SPACEjALL RIGHTS RESERV

ED

SS 20 ADR=49152:CHK=0:C=0

GM 30 READ BYTiIF BYT=999 THEN

60

AR 40 POKE ADR,BYT:C=C+1:ADR=A

DR+1

E0 50 CHK=C+BYT+CHK:GOTO30

KP 60 IF CHK<>12604 THEN100

FX 70 SYS 49152

FF 80 FOR J=l TO 5000.NEXT

GJ 90 POKE 54276,0:POKE 54283,

0:POKE 54290,0:END

FJ 100 PRINT"{CLR)ERROR IN DAT

A STATEMENTS. CHECK TYP

ING. "

PH 110 DATA 162,024,169,000,15

7,000

DH 120 DATA 212,202,016,250,16

2,024

i(J 130 DATA 189,064,192,157,00

3, 212

RK 140 DATA 202,016,247,120,16

9,038

SF 150 DATA 141,020,003,169,19

2,141

DJ 160 DATA 021,003,080,169,00

0,133

AA 170 DATA 003,096,165,003,05

6,233

XQ 180 DATA 029,133,003,141,00

1,212

KG 190 DATA 173,028,212,141,02

2,212

DA 200 DATA 074,074,074,074,14

1,015

FM 210 DATA 212,076,049,234,00

0,000

MJ 220 DATA 000,000,129,013,00

0,001

RQ 230 DATA 036,000,000,021,01

3,000

XP 240 DATA 000,004,000,007,06

5,012

HP 250 DATA 000,000,000,247,06

3,065

CH 260 DATA 012,000,000,000,24

7,063

PF 270 DATA 999

80-Column Sector

Editor

Article on page 57.

Program 1: Sector Editor Boot

Program

CA 1000 REM"[3 SPACES]LOADER F

OR SECTOR-128

CC 1010 REM

AC 1020 GRAPHICS

MH 1030 AS="RUW'+CHR$(13)

COMPUTE'S Gazelle August 1987

8210,OE BB .. 'C BC 81 C. 10 FF T£ HAGIC . .. . 
BEFORE TYPING ... 8218:00 F. A£ •• B' FE 00 00 .1 GO 'B IFA_ ITHENA_2 :LOAO-SPRITE 

Before typing in programs, please 
refer to "How To Type In 

8220.00 Fl M Bl AE .J B4 DB 2C MAGIC- , 8 , 1 
822B:09 eo lB DO 80 lB DB ' C " FC 5B PRINT" {2 [)QUNl SYS32768 
8230 :8C 81 DA CA OD FC AE •• " {3 upJ~ 

COMPUTEt's GAImE Programs," 8238,84 OD EE AE .J B' 8C " 5C 08 .B POK£631,13,POKE198 , I:NEW 
which appears before the Program 
listings. 

Multisprite 
See instructions in article 0" page 
55 before typing in. 

8240 :84 8A DA M DO oo .. " Jp 
8248,41 8' E8 C8 DO BB DO " '1 Exploring The SID 8250.41 8' AD .J 8' .. 12 M " 8258.01 2D lD OD C8 " 'I 8' " Chip 8260.A9 D7 80 21 DB 20 " 8' A7 
8268,60 M M Dl DA CA DO FC A7 
8270:F0 E7 '8 AE 

., 
8' 3B lB '1 Article 011 page 22. 8278:E0 D8 BD BC AD 27 OD BC 2F 

8280,39 8' C8 C8 C. " 'I 8' .C Complex Sound 8288.68 c • 2B .. D' BD •• 8' 7' 
8290,EE ., 8' 'C " " CE ., 7C BE 10 REM COPYRIGHT 1987 COMPU 

Program 1: Multispritc 8298,84 M DD 80 •• B4 AD ., 2B TEl PU8LICATIONS INC. -
82A0,84 C. BB BD Bl 'B CD .5 EF {SPAC£]ALL RIGHTS RESERV 

B000 , A9 .c eo 20 .. A9 •• BO 50 82A8,84 FB DJ 'D Dl .D EE .C •• ED 
BOOB,21 D. A9 '0 eo " " A2 01 
8010,00 BO " " Fe " 20 02 IF 
B01B,FF E8 DO F5 4C BB B0 93 86 
B020.20 " " " " " 20 12 13 
8028 , 20 " " " " " 20 40 56 
8030 . 55 'C 54 49 53 " 52 49 07 
8038 . 54 4S " " " " 20 20 9C 
8040 , 20 " " OD OD 20 20 20 C5 
B048 1'13 'F " 59 52 49 47 48 'C 
8050 , 54 " Jl J9 " J7 20 43 SF 
8058.4~· 4D " 55 54 4S 21 20 CO 
8060,50 55 42 " 2C 20 49 4£ CC 
B06B:43 " OD 2B 20 20 20 20 lC 
8070:20 2B 2B 2B 20 41 4C 4C 7A 
8078,20 52 49 47 48 54 53 20 1. 
8080,52 4S 53 4S 52 56 45 44 75 
8088.2£ BO 11 11 11 11 11 00 lJ 
8090 : 20 2B " 2B 20 20 20 20 .1 
B098.20 5B 52 4S 53 53 20 41 C5 
80A0 , 4E 59 20 'B 45 59 20 54 FB 
80A8,4F " 42 4S 47 49 4E 00 Fl 
8080 : 20 " FF FB FB A9 C2 80 A3 
808B . 9E CJ A9 80 80 9P C3 4C F5 
80C0 , 0" CB AD .C 8' Fa 08 A9 10 
B0C8 , 00 80 .C 8' 2. 12 ,83 20 7J 
B000,£4 FF O. 01 •• C. 5C PO 42 
B008,4£ C. " FB 28 C. 20 PO .. 

8280.84 AE ., 8' BC " B4 D' O' 55 20 AOR-49152,CHK-e,c-e 
82B8,41 8' 80 DB DB C, B' 'I SF GM JB READ BIT, IF BYT- 999 Til EN 
62CB,84 80 Dl D0 AD •• 8' DO " 'B 
82cB,03 'C " 82 AE ., 8' DB E8 AR 40 POKE ADR , 8YT:C-C+l : ADR-A 
8200:01 'B DE F8 B7 8A CA BC 8E OR+l 
8208139 8' DA M B9 4 1 84 9D Bl EO " CIIK-C+BYT+CHK :GOT030 
82EO,00 OD C8 EB B9 'I B4 9D 3D K' 'B U ' CHK<> 12604 THENIB0 
82E8,S0 .. 'B AE 

., 84 EC '5 BD F' 70 SYS 49152 
a2FS,B4 •• 01 'D 'B BA 18 '0 .1 FF BO FOR J_l TO se00 :NEXT 
82f'8:62 8' 9D F8 B7 8A BC " AS GJ " POKE 54276 , 0 : POKE 54283, 8300 , 84 BA M B' 'I 8' 9D oa I' B,POKE 54290 , 0.ENO 
8308:013 C8 EB " 'I 8' 9D .. " FJ 100 PRINTM(CLR!ERROR IN OAT 
8310:00 'B M BO 80 lB DO 80 A8 A STATEMENTS . CHECK TYP 8318:68 8' AE 'B 8' 80 F8 B7 •• ING . .. 
8320.38 ED .2 8' M BC " B4 " PII llD DATA 162 , 024 , 169,000,15 832B,C8 C8 CB B' 41 84 AE '8 SF 7 , 000 833o,84 EB Ba DB 05 29 .F 80 J7 
8338,05 ca 9D 27 00 88 8' 'I 75 011 12. DATA 212,202 , 016 , 250,16 

9340,84 FB lB EB BO DB .8 M 3A 2 , 024 
8348,01 DO lB OB 80 10 00 ' C BC "" lJB DATA 189 , 064,192 , 157,00 
83SEh 5£ 8J A9 01 BA OA DB FC C. 0 , 212 
8358:130 10 DB BD lB DO AD '8 .7 RK 14B DATA 202 , 016,247,120,16 
8360:84 CD .5 8' FD B5 EE '8 F' 9 , 038 
8368 : 84 DO AF AD '0 B4 Fa 13 " 

SF 15B DATA 141 , 02O,003,169,19 
8370,M FF 80 lC DO AD 'E 8' SE 2,141 
8378.C9 JJ D8 a. AD 27 DO BD E4 OJ 1'. DATA 021,003 , 088 ,169,00 

83B0: 20 DB 'D A9 BO BO lC DB Bl O,133 
80EO,24 C9 87 DO ,. M 87 80 D7 8388:60 AD .7 84 " 2B BO '7 CD M 170 DATA 003,096,165,003.05 
80EB.60 84 60 C. 8B DO 08 A9 CJ 83913,84 FD B. M FF 80 17 DO A' 6,233 
80F0,aa 80 60 8' AO 8B 60 C9 51 B398:60 M DB BD 17 D8 'D AD 7D '0 180 DATA 029,133,003,141.00 
80F8:31 90 09 C. JS 8B OS 80 78 83A0:68 8' " 28 BD '8 B4 PO BO 1,212 
81OO : 6£ 84 48 68 •• '8 A£ 'A O' 83,11.8 : 06 M FF 80 10 00 .a 11.9 8C KG 1.0 DATA 173,028,212,141,02 
8108:84 DO 02 68 ., AE F8 07 " 83B0: 00 80 10 DB '0 AD 21 DO .8 2,212 
8110,C9 28 DO 06 " " 00 0", EF 838B.A2 B2 8E 21 DB A2 BB Aa 27 OA "B DATA 074,074 , 074,074 , 14 
8118,FO 04 E0 24 DO ., 6B 4C A6 83C0,00 C, 00 FO EB .. FA BO 02 1,015 
8120.CP 80 20 72 82 .8 60 A9 7. 83CB,21 OB 'B M BO 80 10 DB .2 FM 21B DATA 212,076,049,234,00 
8128.07 80 21 DO AD •• 84 00 J4 8300';".2 BB M E' 90 00 DO 1::8 44 0,0BB 
8130,a3 20 co 83 AD F8 B7 CO .. 8308,E8 EO lB 'B f'7 11.2 BO 1'19 88 MJ 220 DATA 000,088 , 129 , 013 , 00 
8ll8 , 62 84 P0 06 20 B5 8J 'C J7 83E0.3£ 9D Dl DB 18 69 15 £8 15 0,1'101 
8140.48 81 20 E4 f'f' F. F8 C. 21 83EB:EB EB lB DO F4 8' 'A B' E' RO "B DATA 036,00O,000,021,01 
B14B , 00 00 08 A9 0C 80 21 DO " 83P0:AO F8 B7 80 .2 8' A2 Dl J2 3.000 
8150:11.9 00 60 20 59 81 'C 42 " 83FS , 18 •• 01 9D FB " EB E. F' 'P "B DATA 000.004,00O,007,06 
8158,81 C9 93 00 03 'C 7A 81 CO 849S :BB DD P5 A2 •• 8A 9D 41 DO 5,012 
816D,C9 30 90 07 C9 J8 8B BJ •• 8408,84 'B EB 2B DB F' A2 D. 58 liP "B DATA 000,800,000,247,06 
8168 , 4C 8P 81 C9 59 00 OJ ' C A2 
8170.B9 83 C9 5B f'0 .1 '0 'C 7B 
8178,9P 83 1'19 01 80 15 DB A2 7. 
81B0 . 00 8A 90 41 8 4 '8 "' " A9 

8410.11.9 Bl 90 27 00 £8 EO •• 'B 3,965 
8418.00 F8 A2 BB .c 39 84 C8 BB CII 2'B DATA 812,900,000 , 000,24 
842B .C8 C8 " 'I 8' E8 1::0 B8 " 7,063 
8428:00 F2 2. 3D 82 60 A2 DC CS PF "B DATA 999 

8188,00 f'8 6B 66 4C 'B 81 A2 FA 8430,A0 BD C8 00 FO E8 D8 FA OF 
B190,04 8E 21 00 38 " " 80 Cl 
8198,63 8' 80 69 84 FO 10 CO A6 

8438:60 Ba B' a8 BC lB I' I' 53 80-Column Sector 8440: lC aB oo BD oa DB BD aB 57 
8111.0,65 8' Fe OS 90 OJ eo .5 F. 
81A8,B4 M '8 A9 01 .A CA oo D2 
81B0 . f'C .0 15 DO 80 15 DO •• EF 

8448:00 DB B. BB BB BB BD BB 51 
Editor 8450,88 DB BB aa BB BO B' OD " 8458:00 BO BO BB .0 •• Ba B' .1 

81BB.0A eo •• 8 4 20 " FF Fe IF 
81C0 , FB C. BO F0 76 C. Ol DO B3 

84613,00 B. OD OD OB OB OD 00 •• Article Oil page 57. 8 46B,00 BO oo oo BD 00 00 .0 7l 
8lCB,aA AE •• B4 " DE o. 00 as 
8100,4C 8C Bl C. 11 DO OA AE 84 Program 2: Multisprite Boot Program 1: Sector Editor Boot 
8108.69 8' E8 " BB .. ' C 8C 57 
81E0.81 C. 9D O. Jl AE •• 8' 7J 
81E8:BO BB DB DB 2J AD .J 84 BO 
81f'a, D0 BE M FE 2D lB DB 80 00 
81F8,l0 DB DE OB DO ' C BC 81 C. 

Program Program 

011 lD PRINT"icLRj (WHT) { OO WN)LO CA 18139 REMM(J SPACESjLOADER F 
;WING MULTISPRITE . .. " OR SECTOR- 128 -

5X " IFA_0TIIENA_ l, LOAO"MULTIS CC 1010 REM-
8200 : AE .J B4 A9 01 01'1 CA DO f'6 PRITE- , 8, 1 AC 1020 GRAPHICS 
8208, ~'C 49 pp AE 69 84 DB E4 AC '" 3D PRINT~I[)QtlNlLOAOING SPRI M" 10313 A$_ "RUN M+CHR$(13) 
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CG 1040 WINDOW0,0,79,24,1

EG 1050 PRINTCHRSU47) ; CURS (28

);CHRS(14);"L0ADING SE

CTOR-126, PLEASE WAIT.

PO 1060 POKE46,34jPOKE8704,0

RA 1070 DLOAD"SECTOR.BAS",U(PE

EK(186))

UK 1080 FORA=1TOLEN(AS)

XR 1090 POKE841+A,ASC(MIDS(A$,

A,l))

EP 1100 NEXTA

DM 1110 POKE208,LEN(AS)

FQ 1120 NEW

Program 2: Sector Editor—BASIC

BQ 10 REM"COPYRIGHT 19S7 COHPU

TEl PUBLICATIONS, INC. -

ALL RIGHTS RESERVED

KR 20 TRAP 4720

JB 30 FAST

KC 40 IFPEEK(46)<>34 THEN BEGI

N

HQ 50 PRINTCHR$(14);"BASIC TOO

LOW I — USE THE 'SECTOR

1 PROGRAM AS A BOOtT"
END

BEND

KC 60

AR 70

AM 80 IFPEEK(186)<8ORPEEK(186)

>11THENPOKE186,8

IFPEEK(7424)o760RPEEK(7

494 ) <> 32THENBLOAD"SECTOR

.MI/',D0,U(PEEK{186) )

RD256=DEC("1D00"):WT256

■DEC("1D09")

DEF FN SC(X)=16+(1ANDX-

(35ANDX>35)<31)+(lANDX-

(35ANDX>35)<25)+(2ANDX-

(35ANDX>35)(18)

DEF FN T(X)=35+(35ANDX=

2)
DIM KP(18)

FORA=1TO18:READ KP(A):N

EXTA

FORA=4096TO4105:POKEA,0

iNEXTA

ESC?=CHR5(27):CLS=CHRS{
147}:CHS=CHRS(19):GRS=C

HRS(30!:RDS=CHR5(28)
BL?=CHR?(31J:ULS=CHRS(2

):UOS=CHR$(130):PKS=CHR

JA 90

JO 100

EB 110

HE 120

FD 130

AF 140

HO 150

MB 160

RE 170

QS 180 YLS-"[YEL]lp:PPS="il3":L

BS="E731':UCS=CHR5(142)i

LCS=CHRS{14)

QJ 190 HXS="0123456789ABCDEF"

QG 200 WINDOW0,0,79,24,0

BE 210 PRINTESCS"H";CLS;ESCS''L

";CHRS(11);CHR$(14);

8C 220 C0LOR6,1:COLOR5,3

MK 230 TR=18:SE=0:DEV=PEEK(186

):DRV=0;X=0:Y=0;NS=1:NM

=0

XG 240 PRINTGRS;ULS;"SECTOR ED

ITOR COPYRIGHT 1937 COM

PUTE1 PUBLICATIONS, HJC

FJ 2S0 PRINT" - ALL RIGHTS RE5

ERVED";UO?;

XE 260 GOSUB3410

QM 270 GOSUB3580

OE 280 GOSUB3300

FX 290 DO

DD 300 GOSUB4570:IFDF=0THEH BE

GIN

MC 310 GOSUB3910:IFDF=0THEN BE

GIN

JG 320 GOSUB4200

CJ 330 GOSUB4300

JK 340 BEND

EK 350 BEND

SP

PD

KC

EB

ME

ME

DM

KP

MC

DD

KC

RJ

GG

KB

MM

RD

GC

HE

QJ
KD

QB

AB

XF

xs

HP

GH

CA

DH

EK

QB

AC

DG

HP

AK

RX

MA

DP

BF

XX

AH

JS

GC

MB

DB

EM

HQ

PH

QG

DJ

KD

MR

BJ

QF

AG

XE

OC

HO

PE

XH

RP

BS

JK

CX

KD

KS

QQ

3S

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

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

870

890

090

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

LOOPUNTILDF=0

DO

SYSDEC("1D0F"),X,Y:X=PE

EK(7579):Y=PEEK(7580):K

=PEEK(213)

L=l

DO

IFK=KP(L)THENEXIT

L=L+1

LOOPUNTILL=19

ONLGOSUB630.630,760,760

,890,1050,1110,1260,405

0,570,1700,1810,1390,15

40,2 300,2180,2610,480

LOOP UNTILL"18ANDOK=1

END

REM END OF SECTOR

GOSUB2920

IF OK-1 THEN BEGIN

WINDOW0,0,79,24, 1

PRINTRDS;"BASIC V7.0"

POKE208,0

BEND

RETURN
1

REM SWAP MENUS

MN=1-(MN)

QNMN+1GOSUB3410,3500

WINDOW0,18,79,22

RETURN

:

REM NEXT BLOCK

T1=TR:S1=SE

SE=SE+1

IFSE>FNSC(TR)THENHEGIN

SE=0

TR=TR+1

IFTR>FNT(NS)THENBEGIN

TR=1

BEND

BEND

GOSUB2990

RETURN

REM LAST BLOCK

T1=TR:S1=SE

SE=SE-1

IFSE<0THENBEGIN

TR=TR-1

IFTR=0THENBEGIN

TR=FNT(NS)

BEND

SE=FNSC(TR)

BEND

GOSUB2990

RETURN

REM NEW BLOCK

T1=TR:S1=SE

DO

ML=2:PRS="NRW TRACK (1-

"+MID$(STRS(FNT(NS)),2)

+ ") ."

GOSUB3060!lFIPS=ESCSTHE

NTR=T1:SLSE TR-INT(VAL{

IPS))
LOOPUNTILTR>0ANDTR='<FNT

(NS)

DO

ML=2;PRS="NEW SECTOR (0

-"+MIDS(STRS(FNSC(TR)),

2}+") ."

GOSUB3060iIFIPS=ESCSTHE

NBEGIN

SE=SltTR=Tl

BENDsELSE SE=INT(VAL(IP

S))
LOOPUNTILSE>=0ANDSE<=FN

SC{TR)

GOSUB580

GOSUB2990

RETURN

FB

DR

DX

AX

KD

XF

HG

CD

DG

SH

DX

MP

MQ

MD

ER

MK

SE

CP

XQ

AX

CO

QS

FP

AJ

SD

XR

FJ

KX

RM

SR

MG

HF

QG

GH

AH

CG

DB

FJ

SG

ED

PF

AX

AQ

FG

SH

JD

AC

DR

PX

MA

GD

GM

RD

00.

CQ

CS

DQ

BC

KG

MA

GS

AM

JO

1030

1040

1050

1060

1070

1080

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1260

1270

12B0

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

1410

1420

14 30

1440

1450

1460

1470

1480

1490

1500

1510

1520

1530

1540

1550

1560

1570

1580

1590

1600

1610

1620

1630

1640

1650

:

REM LINK SECTOR

T1=TR:S1-SE

TR=LTiSE=»LS

GOSUB2990

RETURN

i

REM ENTER HEX

DO

DO

ML=2:PRS="NEW HEX VALU

E :":GOSUB3060:IF IP$=

ESCS THEN IPS="FFFF"

H1S=LEFTS(IPS,1):H2S=M
IDS(IPS.2}

LOOPUNTILIPS-"FFFF"OR(

INSTR(HXS,H1S)*INSTR(H

XS,H2S)<>0)

LOOPUNTILIPS""FFFF-1OR(

DEC(IPS)>=0ANDDEC(IPS)
<=255)

IFIP5<>"'FFFF"THENBEGIN

POKE7168+X+16*Y,DEC(IP

S)
X=X+1:IFX»16THENX=0:Y=

Y+liIFY=16T!IENY=0

BEND

GOSUB580

GOSUB3000

RETURN

1

REM ENTER TEXT

IL=0:ML=148:PRS="NEW T

EXT :":GOSUB3060:IFIPS
=ESCSTHENIPS=""

GOSUB580

IFLEN(IPS) O0THENBEGIN

FORZ=1TOLEN(IPS)
PC=ASC(MIDS(IPS,Z,1)}

POKE7168+X+16"Y,PC

X=X+1:IFX=16THENX=0:Y=

Y+l:IFY=16THENY=0

NEXTZ

BEND

GOSUU3000

RETURN

:

REM NEW DRIVE NO

T1=TR:S1=SE

DO

ML=1:PRS="NEW DRIVE (0

/I) t"iGOSUB3060

LOOPUNTILIPS="0"ORIPS'=

■T'ORIPS=ESCS

IFIPS<>ESCSTHENBEGIN

PRINTIPSiDRV=ASC(IP5)-
48

GOSUB580

GOSUB45 70

GOSUB3910

GOSUB4200

GOSUB4300

BEND:ELSE GOSUB580

RETURN

:

REM NEW DEVICE NO

OD=DEV

DO

ML=2:PRS="NEW DEVICE (

8-11) :"iGOSUB3060

LOOPUNTIL(VAL(IP?)>7AN

DVAL(IPS)<12)ORIPS=ESC

s
ifipSoescSthenbegin

DEV-VAL(IPS)

OPEN1,DEV,1:CLOSE11IFS

T<>0THENDEV=OD

GOSUB580

GOSUB4570

GOSUB3910

GOSUB4200

GOSUB430O
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CO 1040 WINoow3,3,79 , 24 , 1 
EO 1050 PRINTCHR$(147) ; CIIR$(28 

):CHR$(14):"LOADINO SE 
CTOR- 128, fLEASE WAIT . 

PO 1060 POKE46,34:POKE8704,0 
RA 1070 DLOAD"SECTOR.BAS",U(PE 

EK(lB6)) 
11K 1080 FORA-ITOLEN(M) 
XR 1090 POKE841+A,ASC{MID$(A$ , 

A, 1 » ) 
EP 11'10 NEXTA 
DM llUI POKE2a 8,LEN(Mj 
FO 1123 NEW 

Program 2: Sector Editor- BASIC 
BO Ie REWCOPYRIGHT 1987 COMPU 

TEl PUBLICATIONS, I~ 
-XLL-RIOHTS RESERVED 

KR 213 TRAP 472a -
JB 313 FAST 
KC 40 IFPEEK(46)<>34 THEN DEOI 

N 
flO 50 PRINTCHR$(14); " 8ASIC TOO 

LOW I -- USE TilE ' SECTOR 
, PROORAM AS A BOOT [ " 

KC 60 END 
AR 70 BEND 
AM 80 IFPEEK(186)<80RPEEK(186) 

>11THENPOKE I 86,8 
JA 90 IFPEEK(7424)<>760RPEEK(7 

494)<>32THENBLOAD " SECTOR 
.ML",Da , U(PEEK(186)) 

JO la0 RD256- DEC("lD03") ,WT256 
_ DEC( "lD09") 

EB 110 OEF FN SC(X) - 16+(lANDX
(35ANDX>35)<31)+{IANOX
(35ANDX>35)<25)+(2ANOX
(35ANDX>35) (18) 

HE 1213 DEF FN T(X)~35+(35ANOX~ 
2 ) 

FO 130 DIM KP(18) 
AF 140 FORA=lT018,READ KP(A),N 

EXTA 
HO 150 FORA- 4096T04105,POKEA,0 

,NEXTA 
MB 160 ESC$aCHR$(27) : CL$-CHR$( 

147),CH$-CHR$(19) : OR$-C 
HR$(30) : RD$- CHR$(28) 

RE 170 BL$mCHR$(31) : UL$aCHR$(2 
) : UO$"CHR$ (130): PK$-CIIR 
$(150):LG$a"~8~"IMO$-· 

858" 
OS 180 YL$- "tYELj":PP$- "B18":L 

B$- "P8 " : UC$- CIIR$ (142), 
l.C$ - CHR$ ( 14) 

OJ 1913 UX$ - "0123456789ABCOEF " 
00 230 WINDOW0 , 0 , 79 , 24 , 3 
BE 210 PRINTESC$ "N" ; CL$; ESC$"L 

";CIIR$( 11) ; CHR$(14); 
nc 220 COLOR6 , 1 : COLOR5,3 
MK 230 TR_ 18:SEa0:DEV_PEEK(186 

) : DRV_0:x_a:Y_0:NS_ l,NM 

•• 
XO 240 PRINTOR$;UL$;"SECTOR ED 

ITOR COPYRIGHT-1987 COM 
PUTEJ PUBLICATIONS, INC 
~ -. , 

FJ 250 PRINT " - ALL RIOHTS ~S 
ERVEO" ; UOS; 

XE 260 GOSUB3410 
OM 270 GOSUB3580 
OE 280 GOSUB33 00 
FX 290 DO 
DO 300 OOSUB4570 : IFDP- OTIIEN BE 

OIN 
MC 310 GOSUB3910 : 1~'D~'=0THEN BE 

OIN 
JO 320 GOSUB42ao 
CJ 330 GOSUB4330 
J R 340 BEND 
EK 35a BEND 

SP 360 LOOPUNTILOF- O 
PD 370 DO 
KC 380 SYSOEC("lDaF"),X,Y:X- PE 

EK(7579) : Y"PEEK(7580) : K 
=PEEK(213) 

EE 390 L",l 
ME 400 DO 
ME 410 IFK- KP(L)THENEXIT 
OM 420 L-L+l 
KP 430 LOOPUNTILL-19 
MC 440 ONLGOSUB630,630, 763,760 

,890 ,1 350 ,1110,126a,405 
0 , 570, 1700 , 1810 , 1390 , 15 
4 0,2300,2180,2610,480 

DD 450 LOOP UNTILL-18ANDOK- l 
KC 460 END 
RJ 470 REM END OF SECTOR 
GO 480 GOSUB2920 
KB 490 IF OK- l TIIEN BEGIN 
MM 500 WINDOW0,0,79 , 24,l 
RD 510 PRINTRO$,"BASIC V7.0" 
GC 520 POKE208,0 -- -
HE 530 BEND 
OJ 540 RETURN 
KD 550 
OB 560 REM SWAP MENUS 
AB !i70 MN- 1-(MN) 
XF 580 ONMN+I00SUB3410,3500 
XS 590 WINOOW0,18,79,22 
liP 600 RETURN 
GH 610 
CA 620 REM NEXT BLOCK 
DH 630 Tl=TR:Sl - SE 
EK 640 SE=SE+l 
OB 650 IFSE>FNSC(TR)TIIENDEGIN 
AC 660 SE" 0 
DO 670 TR- TR+l 
EP 6B0 IFTR>Ftn'(NS)THENBEOIN 
AK 690 TR=l 
RX 700 BEND 
MA 711'1 BEND 
OP 720 OOSUB2990 
BF 730 RETURN 
xx 740 
AU 750 REM LA.ST BLOCK 
JS 760 TI - TR,Sl - SE 
GC 770 SE=SE-l 
MB 780 IFSE<0THENBEGIN 
DB 790 TR=TR- l 
EM 800 IFTR=0THENBEOIN 
HO 810 TR=Ftn'(NS) 
PH 820 BEND 
OG 830 SE~FNSC(TR) 
OJ 840 BEND 
KO 850 OOSUB2990 
MR 860 RETURN 
BJ 870 
OF 880 REM NEW BLOCK 
AO 890 Tl=TR : Sl - SE 
X£ 91'" DO 
OC 910 ML=2 : PR$="NF:H TRACK (1 -

"+MIO$(STRS(FN'l'tNS») , 2) 

tlO 920 OOSUB3060:IFIP$- ESC$TIIE 
NTR- 'I'l:ELSE TR- INT(VAL( 
IP$)) 

PE 930 LOOPUNTILTR>0ANDTR- <FNT 
(NS) 

XU 940 DO 
RF 950 ML-2,PR$- "NEW SECTOR (a 

- "+MID$ (STR$ (FNSC(TR)) , 
2 )+") :" 

BS 960 GOSUB30601IFIP$- ESC$TltE 
NBEGIN 

JK 970 SE - Sl,TR- TI 
CX 980 BENO,ELSE SE- INT(VAL(IP 

') ) 
KD 990 LOOPUNTILSE>=0ANDSE<-FN 

SC(TR) 
KS la00 GOSUB580 
QQ 1010 GOSUB2990 
SS 1020 RETURN 

FB 1030 
DR 1040 REM LINK SECTOR 
DX 1050 TI -TR:Sl-SE 
AX 1060 TR=LT:SE-LS 
KO 1070 GOSUB2990 
XF 1080 RETURN 
HG 1090 
CO 1100 REM ENTER HEX 
DO lU0 DO 
SII 1120 DO 
DX 1130 ML- 2,PR$-"NEW HEX VALU 

E :"'GOSUB3363:IF IP$~ 
ESC$ THEN IP$-"FFFF" 

MP 1140 1I1$=LEFT$(IP$,l):H2$=M 
ID$(IP$,2) 

MQ 1150 LOOPUNTILIP$ - "FFFF"OR{ 
INSTR(HX$ ,Hl$)*INSTR(H 
X$,1I2$)o0) 

MD 1160 LOOPUNTILIP$ _ "FFFF"OR( 
DEC(lP$» - 0ANODEC(IP$) 
<- 255 ) 

ER 1170 IFIP$<> " FFFF"THENBEGIN 
MK 1180 POKE7168+X+16*Y,OEC(IP , ) 
SE 1190 X-X+l : IFX- 16TJlENX" 0,Y= 

Y+lIIFY- 16THENY- 0 
CP 1203 IlEND 
XO 1210 GOSUBS80 
AX 1220 OOSUB3000 
CO 1230 RETURN 
OS 1240 
FP 1253 REM ENTER TEXT 
AJ 1260 IL~0:ML-148 : PR$- "NEW T 

EXT 1":GOSUB3060:IFIP$ 
-ESC$TIIENIP$- "" 

so 1270 GOSUB580 
XR 1280 IFLEN(IP$)<>0TIIENBEOIN 
FJ 1290 FORZ- ITOLEN(lP$) 
KX 1300 PC- ASC{ MID$(IP$,Z,l)) 
RM 1310 POKE7168+X+16*Y , PC 
SR 1320 X=X+l : IFX- 16TIIENX=0, Y= 

Y+l : IFY" 16THENY=0 
MO 1330 NEXTZ 
HF 1340 BEND 
OG 1350 GOSUB3030 
OH 1360 RETURN 
All 1370 
CG 1380 REM NEW DRIVE NO 
DB 1390 TI - TR:SI - SE 
FJ 1400 DO 
SG 141a ML-l,PR$-" NEW DRIVE (0 

/1) :": GOSUB3060 
ED 1420 LOOPUNTILIP$-"a"ORIP$

"1 "ORIP$- ESC$ 
PF 1430 IFIP$<>ESC$TJlENBEOIN 
AX 1440 PRINTIP$ , DRV_ ASC(IP$)_ 

4B 
AO 1450 GOSUB580 
FG 1463 GOSUB4570 
SH 1470 GOSUB3910 
JO 1483 GOSUB4200 
AC 1490 GOSUB4300 
DR 1500 BEND:ELSE OOSUB5B0 
PX 1510 RETURN 
MA 1520 
OD 1530 REM NEW DEVICE NO 
OM 1540 OO-DEV 
RD 1550 DO 
QQ 1560 ML .. 2 : PR$ .... NEW DEVICE 

8 - 11) : ":OOSUBJ060 
CO 1570 LOOPUNTIL(VAL(IP$»7AN 

DVAL(IP$)<12)ORIP$ - ESC , 
CS 1580 IFIP$<>ESC$TIIENBEOIN 
DO 1590 OEV_VAL(IP$) 
BC 160 0 OPENl,OEV,l,CLOSEl l IPS 

T<>0TJlENDEV- OD 
KG 1610 GOSUB5B0 
MA 1620 GOSUB4570 
GS 1630 GOSUB3910 
AM 1640 GOSUB4200 
JO 1650 GOSUB4300 
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GA 1660

EP 1670

SP 1680

GS 1690

CH 1700

CH 1710

DG 1720

BG 1730

MC 1740

AB 1750

OX 1760

PX 1770

CA 1780

AC 1790

KA 1800

BM 1810

HC 1820

XP 1830

EP 1840

PC 1850

XG 1860

RS 1870

CE 18B0

QJ 1090

KF 1900

RC 1910

AS 1920

PR 1930

MO 1940

DA 1950

XM 1960

DF 1970

BH 19B0

GF 1990

QO 2000

KB 2010

AF 2020

BA 2030

SK 2040

BS 2050

RG 2060

HP 2070

FF 2080

MQ 2090

FA 2100

QJ 2110

PJ 2120

DJ 2130

PK 2140

PG 2150

DJ 2160

DS 2170

FP 2180

JG 2190

AS 2200

SJ 2210

FR 2220

AF 2230

CB 2240

AK 2250

XC 2260

PS 2270

EA 2280

PC 2290

QB 2300

GE 2310

BEND:ELSEGOSUB580

RETURN

REM SEND DISK COMMAND

ML=58:PRS="DISK COMMAN

Dt"iGOSUB3060

IFIPSOESCSTHENBEGIN

OPEN15,DEV,15,IPS

GOSUB3750

CL0SE15

GOSUB560

GOSUB2990

BEND:ELSEGOSUB5B0

RETURN

REM DISPLAY DISK CATAL

OG

PRINTESCS"M";

POKE209.0

WIHDOW0,1,79,24,1

PRINTRD?;"DIRECTORY;";

SYSDEC("1D12"),DEVAND3

+(DRV"4)

SYSDECC1D15")

WINDOW0,3,79,24,1

CT=0;TC=l

DO WHILE STO64

PRINTTAB(40-(40ANDCT < 2

2));RD5;RIGHTS("00"+MI

DS(STRStTC),2),3);" "l

PRINTBLS;iSYSDEC("1D15

11)
CT-CT+liTC-TC+1

IFCT=44THENBEGIN

WINDOW43,1,79,1,1

PRINTRDS;"PRESS ANY KE

Y TO CONTINUE, 0 TO QU

IT."
GETKEYAS

PRINTCLSlBLS

WINDOW0,3,79,24,1

CT=0

BEND

IFST=64THENBEGIN

PRINT"I 4 LEFT}

[4 SPACES)"

WINDOW43,1,79,1,1

PHINTRD$;"£RESS ANY KE

Y TO CONTINUE."

GETKEYAS

PRINTCLS
W1NDOW0,3,79,24,1

BEND

IFA$="Q"THENEXIT

LOOP

CLOSES

PRINTESCS"L";

GOSUB3410iGOSUB3580:GG

SUB3300

GOSUB3000

RETURN

REM EXCHANGE DISKS

POKE20B.0

WINDOW0,23,79,24,1

PRINT"INSERT NEW DISK,

PRESS ANY WHEN DONE..

GETKEYAS

GOSUB5B0

GOSUB3910

GOSUB4200

GOSUB4570

GOSUB4300

RETURN

REM FORMAT DISKS

DO

ML=1:PRS="S_INGLE OR DO

UBLE SIDED (S/D) :";GO

SUB3060

RS 2320 LOOPUNTILIPS-"S"ORIP5=

"D"ORIPS"ESC5

KQ 2330 IFIPSOESCSTHENBEGIN

HS 2340 IFIP?="S"THENCM3="0":E

LSE CMS="1"

CP 2350 OPEN15,DEV,15,"U0>M"+C

MS
PS 2360 GOSUB3750

QM 2370 CL0SE15

RD 2380 IFDF=0THENBEGIN

SF 2398 ML=16:PRS="DISK NAME :

":GOSUB3060

GK 2400 IFIPSOESCSTHENBEGIN

MQ 2410 NNS=1P5

CJ 2420 IL=0:ML=2:PRS="1D ('RE

TURN1 FOR QUICK FORMAT

) :":GOSUB3060

XM 2430 IFIPSOESCSTHENBEGIN

QP 2440 IDS=IPS

KC 2450 GOSUB2920

GX 2460 IFOK=1THENBEG1N

GJ 2470 OPEN15,DEV,15,"N"+STRS

(DRV)+":"+NNS+","+IDS
MG 2480 GOSUB3750

XC 2490 CLOSE15

JQ 2500 BEND

FX 2510 BEND

GS 2520 BEND

CB 2530 BEND

RB 2540 BEND

ME 2550 GOSUB580iGOSUB2230

PD 2560 BEND

QF 2570 GOSUB580

JC 2580 RETURN

ME 2590 i

SX 2600 REM MOVE BLOCK

DK 2610 T1=TR:S1=SE:D1=>DEV:D2=

DRV

BF 2620 DO

RA 2630 PRS="MOVE TO TRACK (1-

"+MID?(STRS(FNT(NS)),2
)+") :":ML=2iGOSUB3060

KH 2640 LOOPUNTIL(INT(VAL(IP?)

)>0ANDINT(VAL(IPS)<=FX

T(NS)))ORIPS=ESCS
GJ 2650 IFIPSOESCSTHENBEGIN

RB 2660 TR=INT(VAL(IPS)J
AK 2670 DO

AX 2680 PRS=*"MOVH TO SECTOR (0

-"+MIDS(STRS(FNSC(TR))

,2)+") j":ML=2:GOSUB30

60

FK 2690 L0OPUNTIL(INTlVAL(IPS)
)> =0ANDINT(VAL(I PS))<=

FNSC(TR))ORIPS=ESCS
MF 2700 IFIPSOESCSTHENBEGIN

JQ 2710 SE=INT(VAL(IPS))

PQ 2720 DO

GK 2730 PRS="MOVE TO DRIVE (0/

1) :":ML=liGO5UB3060

DS 2740 LOOPUNTILIPS="0"ORIPS=

"1"ORIPS=ESCS

KB 2750 IFIPSOESCSTHENBEGIN

MS 2760 DRV=VAL(IP$)

FB 2770 DO

EK 27B0 PR$="MOVE TO DEVICE (8

-11 ) :":ML=2jGOSUB3060

JJ 2790 L00PUNTIL(VAL(IPS)>7AN

DVAL(IPS)<12)0RIPS=ESC

QD 2800 IFIPSOESCSTHENBEGIN

DP 2810 DEV=VAL(IPS)
QF 2820 GOSUB4050

AJ 2830 TR=Tl:SE=SliDEV=Dl:DRV

■=D2

EF 2840 BEND

KF 2850 BEND

SE 2860 BEND

DH 2870 BEND

SK 2880 GOSUB5S0

MG 2890 RETURN

EG 2900 :

BR 2910 REM ASK ARE YOU SURE?

KQ 2920 OK-0

GM 2930 PRS«"ARE YOU SURE (Y/N
) t"!ML=l:GOSUB3060

JC 2940 IFIPS="Y"ORIPS = "'

OK=1

GOSUB580

RETURN

BM 2950

PM 2960

PQ 2970

HB 2980

HE 2990

FR 3000

QC 3010

PF 3020

HQ 3030

XX 3040

CK 3050

GP 3060

XD 3070

RJ 30B0

FJ 3090

FR 3100

RC 3110

DB 3120

QH 3130

BC 3140

KJ 3150

QG 3160

DS 3170

DP 3180

FP 319B

EP 3200

MD 3210

KK 3220

GE 3230

AR 3240

CR 3250

XQ 3260

AQ 3270

SX 3280

FF 3290

FG 3300

PP 3310

MB 3320

REM DISPLAY NEW DETAIL

S

GOSUB3910

GOSUB4200

GOSUB4300

IFDF=1THENTR=T1:SE=S1:

DF-0

RETURN

t

REM GENERAL INPUT

IPS"""

POKE208.0

WINDOW0,23,79,24,1

KD 3330

AB 3340

GA 3350

KJ 3360

GR 3370

CF 3380

EH 3390

SH 3400

ME 3410

AS 3420

AP 3430

PS 3440

CS 3450

) B3

{LEFT}"+CHRS(143)

PRINTPRS;CS5;

DO

GETKS

IFKS=CHRS(20)ANDLEN(IP

$)>0THENBEGIN

PRINTKSfCSS;

IPS=LEFTS{IPS,LEN{IPS)

-1)
BEND

IFK$=CHR$(13)ANDLEN(IP

S)=>ILTHENBEGIN

PRINT" ";

BEND

K=ASC|KS)
IF((K>31ANDK<127)ORK>1

59)ANDLENfIPS)<MLANDK<

>34THENBEGIN

IPE=IPS+KS

PRINTKS.-CSS;

BEND

LOOP UNTILKS=SSCSOR(KS

=CHRS(13)ANDLEN(IPS)=>

ID

IL»1:IFKS=ESCSTHENIPS-

KS

RETURN

I

REM DISPLAY HEX GRID

WINDOW0,1,79,17,1

PRINTESCS"M";UCSr

PRINTRDS;"{3 SPACES)0

[2 SPACES}1(2 SPACES}2

(2 SPACESJ3{2 SPACES)4
[2 SPACES}5J2 SPACES)6
(2 SPACES)?[2 SPACES)8

\2 SPACES)9£2 SPACES)A

[2 SPACES)B£2 SPACES)C
{2 EPACES5D[2 SPACESlE

{2 SPACES)F{12 SPACES)
■I _

PRINTHXS

FORA=0TO15

PRINTMIDS{HXS,A+1,1);S

PC(56);MIDS(HXS,A+l,1)
NEXTA

PRINTESCS"L";LC5;

RETURN

:

REM DISPLAY OPTIONS II

WINDOW0,23,79,24,1

PRINTESCS"M";

PRINTRDS;"+: NEXT BLOC

K(2 SPACES)B: NEW BLOC

K[3 SPACESj@: HEX INPU

T(3 SPACES)*: NEW DRIV

E{3 SPACES}";
PRINT"Wi WRITS BLOCK"

PRINT"-: LAST BLOCK

[2 SPACESJL: LINK BLOC
K(2 SPACESjT: TEXT INP
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GA 1660 BENO;ELSEOOSUBS80 
EP 1670 RETURN 
SP 1680 
GS 1690 REM SEND DISK COMMAND 
cn 170a ML=S8,PR$- "DISK COMMAN 

0 1 " ;GOSUB3060 
CII 1710 IFIP$<)E5C$THENBEGII-1 
DC 1720 OPEN15,DEV,15,IP$ 
BG 1730 GOSUB37S0 
MC 174a CLOSE15 
AB 1750 GOSU8S80 
OX 176a OOSU82990 
PX 1770 BEND:ELSEOOSUBS8a 
CA 1780 RETURN 
AC 1790 
KA 18e0 REM DISPLAY DISK CATAL 

OG 
BM 181a PRINTESC$"M"; 
IIC 1820 POKE208 , a 
XP 1830 WINDOW0,l,79,24,1 
EP 1840 PRINTRD$: "DIRECTORY;" ; 
FC 1850 SYSDEC( "1012 " ) ,DEVAN03 

+ (DRV *4) 
XG 186e SYSDEC("ID1S M

) 

RS 1870 WINDOW0,3,79,24,l 
CE 1880 CT- O;TC- l 
OJ 189a 00 WHILE ST<>64 
KF 190a PRINTTAB{40- (40ANDCT<2 

2));RD$;RIGHT$( "OEl "+MI 
D$(STR$(TC) , 2 ). 3);~ " ; 

RC 19113 PRINTBL$:;SYSD£C("lDlS 
" ) 

AS 1920 CT- CT+l:TC-TC+l 
PR 1930 IFCT- 44TII£NBEGIN 
MO 1940 WINOOW43,l,79.1,l 
DA 1950 PRINTRO$;MpRE5S ANY KE 

Y TO CONTINUE. 0 TO OU 
IT . M -

XM 196e GETKEYA$ 
OF 1970 PRINTCL$ ; BL$ 
811 1980 WINDOWO , 3 , 79 , 24 ,1 
GF 1990 CT- 0 
OQ 2eae BEND 
KB 2010 IFST- 64TIIENBEGIN 
AF 2020 PRINT"{4 LEFTj 

\4 SPACES)" 
BA 2030 IlINDOw43,1.79 . 1,l 
SK 2040 PRINTRD$;MPRESS ANY KE 

Y TO CONT IN'UE. " 
BS 20se GETKEYA$ 
RG 206e PRINTCL$ 
liP 207e WINDOwe , 3 , 79 , 24 , l 
FF 2080 BEND 
MO 2090 IFA$- "O "THENEXIT 
FA 2100 LOOP 
OJ 2110 CLOSE8 
PJ 2120 PRINT£SC$"L"; 
OJ 2130 GOSUB3410,GOSUB3580 : GO 

SUB3300 
PK 2140 OOSUB300e 
PG 2150 RETURN 
DJ 2161:1 
OS 217e REM EXCHANGE DISKS 
FP 2180 POK£208,1:I 
JG 2191:1 WINOOWO , 23,79,24 , l 
AS 2200 PRI NT"INSERT NEW DISK , 

PRESS-ANY WIlEN DONE •. 

SJ 2210 GETKEYA$ 
FR 2221:1 GOSU858e 
Af' 2230 ooSUB3910 
CB 224e ooSUB420e 
AK 2250 OOSUB4S7e 
XC 2260 GOSUB4300 
PS 2270 RETURN 
EA 2280 
PC 22ge REM FORMAT DISKS 
OB 2300 DO 
GE 2310 ML- l , PR$- "SINGLE OR DO 

UBLE SIDED-(s/D) ;";Go 
SUB3060 

RS 2320 LOOPUNTILIP$_MS"ORIP$_ 
"O"ORIP$- ESC$ 
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KO 233e IFIP$<)ESC$THENBEGIN 
liS 234" IFIPS""S"TBENCMS- MO";E 

LSE CM$=Ml" 
CP 235e OPEN15 . DEV,15 . "U0)M"+C 

"' PS 2360 G05UB3750 
OM 2370 CLOSE15 
RD 2380 IFDF. "THEN8EGIN 
SF 2390 ML-16 , PR$- "OISK NAME 

" ;GOSUB3060-
GK 24e0 IFIP$<)£SCSTHENBEGIN 
MO 2410 NNS"IP$ 
CJ 2420 IL=0 :ML-2:PR$_ MID ( ' RE 

TURN ' FOR OUICK-rORMAT 
) : " :GOSUB313613 

XM 2430 IFIP$<)ESC$THENBEGIN 
OP 2440 ID$- I P$ 
KC 2450 GOSUB292" 
GX 2460 IFOK- ITHENBEGIN 
GJ 2470 OPENI5,DEV.15,"N"+STR$ 

(DRV}+":"+NN$+","+IO$ 
MG 2480 GOSUB3750 
XC 2490 CLOSE 15 
JQ 25013 BEND 
FX 251£' BEND 
GS 2520 BEND 
CIl 25313 BEND 
RB 25413 BEND 
ME 2550 OO5UIlS80 , GOSUB2230 
PO 2560 IlENO 
OF 2570 G05UB580 
JC 2580 RETURN 
ME 25913 
SX 26e0 REM MOVE BLOCK 
OK 2610 Tl-TR : Sl -SE,Dl .DEV : 02~ 

ORV 
BF 2620 00 
RA 2630 PR$= ~MOVE TO TRACK (1 -

"+MID$(STRS(Ftfl'(NS}) , 2 
}+M) :" ,ML- 2 ; GOSU8306{1 

~l 2640 LQOPUNTIL(INT (VAL(IP$ ) 
)13ANDINT(VAL(IP$) <=FN 
T(NS ) ))ORIP$ - ESC$ 

GJ 265e IFIP$<>ESC$TIIENBEGIN 
RB 2660 TR- INT(VAL(IPS)) 
AK 2670 DO 
AX 2680 PR$. "MOVE TO SECTOR (0 

-~+MID$(5TR$(FNSC(TR) ) 
, 2)+") ;"IML- 2:GOSU830 ., 

FK 2690 LOOPUNTIL(INT(VAL(IP$) 
) =0ANDINT(VAL(IP$))<= 
FNSC(TR))ORIP$ - ESC$ 

MF 27e0 IFIP$<>ESC$THENBEGIN 
JQ 2710 SE-INT(VAL(IP$)) 
PO 2720 DO • 
GK 2730 PR$-~MOVE TO DRIVE (al 

1) , ":ML-l ,GOSUB3e6D 
os 2740 LOOPUNTILIP$ . "0"ORIP$" 

"1 "ORIP$"ESC$ 
KB 275e IFIP$<>ESC$TIIENBEGIN' 
MS 2760 DRV~VAL{IP$} 
FB 2770 DO 
EK 2780 PR$- "MOVE TO DEVICE (8 

-11) :";ML-2IGOSUD3060 
JJ 2790 LOOPUNTIL(VAL{IP$)7AN 

DVAL(IP$)<12)ORIP$- ESC , 
00 2800 IFIP$<)ESC$TIIENBEGIN 
DP 2810 DEV=VAL{IP$) 
OF 2820 ooSUB4050 
AJ 2830 TR- Tl:SE- Sl,DEV· DIIDRV 

_ 02 
EF 2840 BEND 
KF 2850 DEND 
SE 2860 BEND 
011 287e BEND 
SK 2880 GOSUB5813 
MO 2890 RETURN 
EG 2ge0 
DR 291e REM ASK ARE YOU SURE? 
KO 2920 OK-0 

GM 2930 PRS- "ARE YOU SURE (yIN 
) ;"IML-l :GOSUB3060 

JC 2940 IFIP$_ "Y~ORIP$=MY~TIIEN 
OK .. 1 -

BM 2950 OOSUB58" 
PM 2960 RETURN 
PO 2970 
liD 2980 REM DISPLAY NEil DETAIL 

S 
liE 2990 ooSUB3910 
FR 3000 GQSUB4200 
oc 3010 OOSU843013 
PF 3020 IFDF"lTHENTR=Tl ; SE·Sl : 

OF .. 
110 3030 RETURN 
xx 3040 ; 
CK 3050 REM GENERAL INPUT 
GP 3060 IP$ · · .. • 
XD 3070 POKE2138,O 
RJ 3080 WINDQWa,23,79,24 , l 
FJ 3090 C5$.CHR$(15)+ " g@~ 

(LEFT) "+CIIR$ (143) 
FR 3100 PRINTPR$;CS$ ; 
RC 3110 DO 
DB 3120 GETK$ 
011 3130 IFK$.CHR$(20)ANOLEN(IP 

$}>0THENBEGIN 
BC 3140 PRIN'TK$;CS$: 
KJ 31513 IP$-LEFT$(IP$ , LEN(IP$) 

- ll 
QG 31613 BEND 
OS 3170 IFK$- CIIRS(13)ANDLEN(IP 

$ )->ILTIIENBEGIN 
DP 3180 PRINT" "; 
FP 3190 BEND 
EP 3200 K- ASC(K$) 
MD 3210 IF({K)31ANDK<127 )ORK)1 

59)ANOLEN{IP$)<MLANDK< 
) 34THENBEGIN 

KK 322" IP$- IP$+K$ 
O£ 3230 PRINTK$ ; CS$ ; 
AR 3240 8END 
CR 3250 LOOP UNTILK$-ESC$OR(K$ 

· CIIR$ (13 )ANDLEN (IP$ )- ) 
IL} 

XO 3260 IL-l : IFK$.ESC$THEIUP$. 
K$ 

AO 3270 RETURN 
SX 3280 
FF 3290 REM DISPLAY HEX GRID 
FG 3300 WINOOW0,l , 79.17 , l 
PP 3310 PRINTE5C$~M" ; UC$ ; 
M8 3320 PRIN'TRO$; M{3 SPACES)" 

12 SPACEsjl {2 SPACES)2 
12 SPACES)3\2 SPACESj4 
12 SPACES)5(2 SPACES)6 
12 SPACES)7{2 SPACESj8 
{2 SPACES)9 {2 SPACES)A 
{2 SPACES}B{2 SPACES)C 
{2 sPACEs jol2 SPAcESjE 
{2 SPACESjF{12 SPACES} . , 

KD 3330 PRINTIIX$ 
AB 33 4" FORA- OTOI5 
GA 335{'1 PRINTM I D$(HX$ , A+l, I) I S 

PC(58) IMID$(IIX$ , A+1 .1) 
)(J 3360 NEXTA 
GR 3370 PRINTESC$ "L-;LC$ ; 
CF 3380 RETURN 
EH 3390 
511 3400 REM DISPLAY OPTIONS U 
ME 3410 WINDOW0,23,79,24 ,1 
AS 3420 PRINTESC$"M"; 
AP 343e PRINTRD$ ; "+ : NEXT BLOC 

K\2 SPAcEs j a , NEW BLOC 
KI3 SPACEsj@ : IIEX INPU 
T{3 SPACES)' : NEW DRIV 
E{3 SPACES)" ; 

PE 3440 PRINT"W I WRITE BLOCK" 
CS 3450 PRINT"-; LAST BLOCK 

{2 SPACESjL : LINK BLOC 
K{2 SPACES)T; TEXT IN'P 



UTt2 SPACES)Di NEW DEV

ICE[2 SPACES)";

GF 3460 PRINT"N: NEXT MENU";ES

C5"L";

RETURNFP 3470

RM 34B0

MS 3490

BC 3500

JB 3510

XM 3520

REM DISPLAY OPTIONS #2

WINDOWS,23,79,24,1

PRINTESCS"M";

PRINTRDS;"S: SEND COMM

AND{2 SPACES)F: FORMAT

DISK(4 SPACES}N: NEXT

MENUJ3 SPACESlQ: QUIT
PROG."

AE 3530 PRINT"C: CATALOG DISK

U SPACESiEl EXCHANGE
{space!disk(2 spaces}m

i MOVE BLOCK";

PRINTESC$;"L">

RETURN

BH 3540

KS 3550

JB 3560

GK 3570

JK 3580

AM 3590

GF 3600

REM DISPLAY DISK INFO

WINDOW0,18,79,22,1

PRINTESC5"M";

PRINTBLS;"jjAj *********

** # * • •TTTTTTTTTTTFn9 * •

CP 3610 PRIHT"*'IJR3****'******
*«*gS3:rir;GRS; "TRACK;

12 SPACES),${2 SPACES)

";BLS." "z";GRS; "SECTOR:

[2 SPACES},Si2 SPACES)

CF 3620 PRINTBLS;"-";GR$;"LINK

TRACK:[2 SPACES),^

12 SPACES]";BLS;"-";GR

$;"LINK SECTOR:

[2 SPACES],Sl2 SPACES)

DG 3630 PRINTBLS;"=";GRS!"BYTE

S USED:(3 SPACES)";BLS

BG 3640 PrTnt"EQ3*»***********

***«**«**Er3"f

CG 3650 PRINT"**Ee3**"**ER3**
***«*Eh?"

fb 3660 print"-";grs;"position

:(3 spaces}";bls;"-":
am 3670 printgrs;"byte:

[3 spaces),${2 spaces)

,'";CHR$(5);" ";GRS;"'

";BLS;"-";GRS;
MF 3680 PRINT"DISK:"

{16 SPACES)', '
{2 SPACES)' ";

QS 3690 PRINTBLS;"^";GRS;"DEVI

CE:[2 SPACES)";BLSf"-"
;GRS:"DRIVEi ";BLS;"-"

JX 3700 PRINT" gzj*****"*"**

PD 3710

HJ 3720

XP 3730

MS 3740

XR 3750

CM 3760

KJ 3770

CR 3760

RG 3790

JQ 3S00

GC 3810

KG 3820

t*t**J

PRINT'

'** SE^ ";
• ********

*tEa

****

««*gXj":ESCg"L":

RETURN

:

REM CHECK ERROR

DF-0

INPUT*15,DN,DES,DTS,DB

S
IFDN>19THENBEGIN

WINDOW0,23,79,24,1

PRINTESCS"M";

PRINT"DISK ERROR :"; DE

$;",";DT?;","fDBS

PRINT"PRESS ANY KEY TO

CONTINUE.";

PRINTESC$"L";

JD

FC

AG

DF

JE

CF

AH

SJ

ED

FH

QQ

GH

AB

AH

SB

KH

JQ

ES

HC

HM

XR

SF

FF

BE

QF

ER

QM

JC

EE

EC

BX

RJ

BJ

PH

XH

HG

HF

AS

CR

FH

EX

cc

XF

BR

FS

KQ

FQ

SC

CH

GS

CF

CD

PK

MX

SX

KQ

3830

3840

3850

3860

3870

3880

3890

3900

3910

3920

3930

3940

3950

3960

3970

3980

3990

4000

4010

4020

4030

4040

4050

4060

4070

40B3

4090

4100

4110

4120

4130

4140

4150

4160

4170

4180

4190

4200

4210

4220

4230

4240

4250

4260

4270

4280

4290

4300

4310

4320

4330

4340

4350

4360

4370

4380

POKE20B,0

GETKEYAS

GOSUB580

DF=1

BEND

RETURN

REM GENERAL READ

POKE25L,0 J POKE252,28

OPEN15,DEV,15

OPENS,DEV,8,"#"

PRINT#15,"U1:8"+STR?(D

RV)+STRS(TR)+STRS(SE)

GOSUB3750

IFDF=0THENBEGIN

SYS RD256

GOSUB3750

BEND

CLOSES

CLOSE15

RETURN

REM GENERAL WRITE

GOSUB2920

IF OK=1 THEN BEGIN

POKE251,0:POKE252,28

OPEN15.DEV,15

OPENB,DEV,8,"#"

PRINT#15,"B-Pj8 0"

SYS WT256

PRIHT#15,"U2:8"+STRS(D

RV)+STRS(TR)+STRS(SE)

GOSUB3750

CLOSES

CLOSE15

BEND

RETURN

:

REM DISPLAY BOTH SETS

{SPACEjOF BYTES

IFDF=0THENBEGIN

POKE251,0:POKE252,28

WINDOW0,0,79,24

PRINTLBS;

SYSDEC("1D0C"),2,2

SYSDEC("1DB3"),140,221

BEND

RETURN

:

REM FILL-IN INFO

IFDF=0THENBEGIN

PRINTESCS"M";

WINDOW0,18,79,22

B»TR:PRINT PKS;"1 DOWN]
[7 RIGHT)";:GOSUB4450:

PRINT"{8 RIGHT)";:B-SE

(GOSUB4450

B=PEEK(7168):PRINTLG5;

"[12 RIGHT)";:GOSUB445

0:PRINT"[13 RIGHT)";
B=PEEK|7169)iGOSUB44 50

iLT=PEEK(7168)tLS=PEEK

(7169)

NB»2 56:IFLT>FNT(SD)ORL

T-0THENNB-LS

PRINTMGS; "U2 RIGHT)";

:B=NB:GOSUB4490:PRINT"

(DOWN]J14 RIGHT)";

PRINTYLS;"(24 RIGHT)";

LEFT${DDS,16);"

[4 RIGHT)";RIGHTS(DDS,

ES 4390 PRINTPPS"[10 RIGHT)";i

B-DEV1GOSUB4530: PRINT1:

[7 RIGHT J-^MIDStSTRStD

RV),2);

EM 4400 PRINTESCS"L";

KE 4410 BEND

BH 4420 RETURN

BH 4430 !

KR 4440 REM DISPLAY DEC, HEX

CJ 4450 PRINTRIGHTSf"00"+MID?(

STR5(B),2),2);"

{2 RIGHT)";RIGHT?(HEX?

FM 4460

RJ 4470

FQ 4480

FS 4490

RP 4500

FM 4510

SQ 4520

DM 4530

BX 4540

BX 4550

SM 4560

CK 4570

EE 4580

CD 4590

GP 4600

ME 4610

JB 4620

MJ 4630

EG 4640

MS 4650

PX 4660

GB 4670

PR 4680

FF 4690

FG 4700

MG 4 710

PP 4720

QX 4730

HC 4740

BD 4750

KS 4760

ED 4770

HE 4780

RETURN

REM DISPLAY 3 BYTE NO

PRINTRIGHTS("00"+MIDS(
STRS(B),2),3);

RETURN

REM DISPLAY 2 BYTE NO

PRINTRIGHTS("0"+MIDS{S

TRS(B),2},2);

RETURN

REM GET NAME OF NEW DI

SK

T1=TR:S1=SE

TR=18lSt;=0

DO

GOSUB3910

LOOPUNTILDS=0

TR=TliSE=Sl

DD?="":FORA=0TO19:DD=P

EEK{7312+A)

IFDD<32ORDD=34OR(DD>12

7ANDDD<160)THENDD»32

DD$=DD$+CHRS(DD)

NS=1

IFPEEK(7171)=128THENNS

=2

NEXTA

RETURN

REM TRAP ROUTINE

TRAP4720

IF ERO30 THEN BEGIN

PRINT"(2 HOME](CLR)A";

IFINSTR("AEIOU",LEFTS(
LRR?(ER),1))<>0THENPRI

NT"N";

PRINT" ";ERRS(ER);

PRINT" ERROR HAS OCCUR

RED IN LINE ";EL

PRINT"PROGRAM ABORTED.

FR 4790 END

FQ 4800 BEND

CQ 4810 RESUME NEXT

FS 4B20 :

BM 4830 REM DATA FOR KEYS

EH 4B40 DATA 40,73,43,74,2B,42

,46,22,9,39,13,20,8,18

,21,14,36,62

Program 3: Sector Editor—ML

See instructions in article on page

57 before typing in.

1D00:4C

ID08:1D

1D10:5D

1D1S:A2

1D20ICF

1D28:CC

1D30:ID

1D38:FB

1D40:20

1D48:1D

1D50I1D

1D58:EB

1D60:68

1D68:E6

1D70:D0

1D7B:D6

1D80:98

1D88:FD

1D90:00

1D98:0B

1DA0I92

1DA8:8E

1DB0IAE

18 ID 4C

4C FC ID

IP 4C 0E

08 20 C6

FF 91 FB

FF 00 00

86 FD 84

48 A2 12

73 ID E8

A2 IF AD

A2 12 A5

A5 FD 20

20 73 ID

FE CB 20

C5 60 8E

10 FB 8D

48 29 BF

69 40 85

85 FE 68

00 00 00

83 8C 00

9A ID A0

9A ID AC

2E ID

4C A5

IE 4C

FF A0

C8 D0

00 00

FE A0

A5 FE

A5 FD

97 ID

FE 20

73 ID

E6 FD

7F ID

00 D6

01 D6

D0 0D

FD A5

A8 68

00 00

00 8D

00 BC

99 ID

4C E7 35

ID 4C D4

4D IE 06

00 20 B8

F8 4C FB

BD 97 7B

00 Bl CE

69 08 FB

20 73 72

20 73 5D

73 ID DA

A2 IF A6

D0 02 E9

B8 C8 3B

2C 00 2D

60 48 E6

18 A5 BF

FE 69 6A

60 00 3A

FF DA AD

99 ID ID

98 ID FE

20 F0 C9
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GF 34613 

FP 34713 
RM 34813 
MS 349D 
BC 351313 
JB 35113 
XM 35213 

AE 353D 

Bll 354D 
KS 355D 
JB 3560 
GK 3570 
JK 3580 
AM 35913 
GF 36DD 

CP 361D 

CF 362D 

DC 3633 

BG 3640 

CG 36513 

FB 36613 

AM 3670 

MF 36Ba 

QS 3693 

JX 371m 

PO 371 0 

HJ 37213 
XI' 373e 
MS 37413 
XR 3750 
CH 37613 

J(J 37713 
CR 37813 
RG 37913 
JO 383111 

C;C 38113 

KG 3820 

UT(2 SPACES)D, NEW DEV 
ICE[2 SPACESJ~; 
pRINT"N : NEXT MENU~ ; ES 
C$"L"; 
RETURN , 
REM DISPLAY OPTIONS ' 2 
WIN DOW0,23,79 , 24,l 
PRINTESCS "M" : 
PRINTRD$ ; "S : SEND COMM 
AND!2 SpACES)P : FORMAT 

DISK!4 SPACES)NI NEXT 
MENuI3 SPACES}OI QUIT 
PROG, " 

PRItlT~C : CATALOG DISK 
12 SPACES )E : EXCHANGE 
ISPACE)OISK I 2 SPACESIM 
, MOVE BLOCK" I 
PRINTESC$ ; "L"; 
RETURN 

REM DISPLAY DISK INFO 
WINDOWI1l,18 , 79 , 22 , l 
PRINTESCS "M" : 
PRINTBLS I " ~AS * ** * .. ** •• 
··· BR~ ··· **· * ··*· · *tR~ 
TTT· ·· ****'******8R~·· 
*'**'*****'*'*". 
PRINT"· · ERg·' · ·~ ·*** ** 
* .... BsF"'Ir : GR$: "TRACK: 
~SPACES),$12-SPACES) 
";8L$:" - ":GR$;"SECTOR: 
12 SPACES) ,$12 SPACES) . , 
PRINTBL$ ; "-" :GR$ ; "LINK 

TRACK : (2 SPACES) , $" 
Ii'SPACES) ": BLS:"-": GR 
$; "LINK SECTOR: -
[2 SPACES},sI 2 SPACES) . , 
PRINTBL$ ; "-" IGR$: "BYTE 
S USED:!3 SPACES ! ";BL$ .- " 
~RYNT "~O~* · * ·· *** * *··+ 
*·*· · * · ·· · ···EEg· · ~Rg· 
··**'* ,· ·····BE8 .. • ••T 

· · · · ·*···gR8 " ; 
PRINT 4·· t E8 **··· ·gRa *· 
·*·* *gWJ" -
PRINT" - ~ : GR$; " POSITION 
: [3 SPACES)";BL$;" - ": 
PRINTGR$ ; "BYTE: -
13 SPACES}7$12 SPACES) 
,''';CHR$(5) ; '' ":GR$;"' 
";BL$ I" - " ;GR $; 
PRI NT"DISK , ' 
116 SPACES) ', ' 
[2 SPACES) ' "; 
PRINTBL$ ; " - " : GRS: "DEVI 
CE:{2 SPAcES)";BL$7 "-" 
;GR$:"QRIVE , ";BL$:"':-

PRINT"8z~·· · ·* ·*·· * ·* 
8E~··*···***····*'·EE~ 
* •••••••• • • * •••••••••• 
nn.n·EEP, 
PRIIITA ·· · ··· · · * BE~ · ··· 
···8X~ · :ESC$"L- : 
RETURN 

REM CHECK ERROR 
OF-0 
INPUT'15,DN,DE$,DT$,OB 
S 
IFDN)19THENBEGIN 
WINDOWe , 23 , 79,24, l 
PRINTESC$ "H": 
PRINT"OISK ERROR : ";DE 
$;" , "/Or$:",":OB$ 
PRINT"PRESS ANY KEY TO 
CONTINUE. "; 

PRI NTESC$"L" ; 

JD 38313 
FC 3840 
AG 3850 
OF 3860 
JE 3870 
CF 3880 
AH 3890 
SJ 3ge0 
ED 3910 
FH 3920 
00 3930 
Gil 3940 

AB 395e 
AM 3960 
S8 3970 
KH 3980 
JO 39ge 
ES 40e0 
HC 4010 
HM 4e20 
XR 4e30 
SF 4340 
FF 4e5e 
BE 4e60 
OF 4e70 
ER 40813 
OM 4090 
JC 41130 
EE 41113 
EC 412e 

BX 4130 
RJ 4140 
BJ 41513 
PH 41 60 
XII 41713 
HG 41Ba 
HF 41ge 

AE 4201'1 
CR 4210 
PH 4221'1 
EX 4231'1 
CC 4240 
XI' 42 51'1 

DR 4260 
FS 4270 
KO 42 B0 
FO 4290 
SC 4300 
CH 4310 
GS 4320 
CF 433e 

CD 4340 

PK 43 50 

MX 43613 

SX 4370 

KO 43Ba 

ES 4390 

EM 44ea 
KE 4410 
BH 4420 
BH 4430 
KR 44413 

POKE2as, 0 
GETKEYAS 
GOSU85Be 
01'-1 
BEND 
RETURN 

REM GENERAL READ 
POKE251,a, POKE252,2S 
OPEN15 , OEV,15 
OPENS, DEV, S," ' " 
PRINTlls , "Ul :8 "+STR$ (0 
RV)+STR$(TR)+STR$(SE) 
GOSUB3750 
IFOF=0THENBEGIN 
SYS R0256 
GOSUB37se 
BEND 
CLOSES 
CLOSE15 
RET"RN 

REM GENERAL WRITE 
GOSUB292e 
IF OK_l Til EN BEGIN 
POKE2 51 ,0 1POKE252,28 
OPEN15, DEV,15 
OPEN8 .0EV , 8 ," '~ 
PRINT,15 , "B-P,6 a" 
SYS WT2 56 
PRINTIl5, "U2 :8"+STR$(D 
RV)+STRS(TR)+STR${SE) 
GOSUB37s0 
CLOSES 
CLOSE 15 
BEND 
RETURN 

REM DISPLAY BarH SETS 
(SPACEjOF BYTES 
IFDF=BTHENBEGIN 
POKE251,a:pOKE252,2B 
WINDOW0, 0, 79, 24 
PR INTLB$: 
SYSOEC ("lD0C") ,2,2 
SYSOEC( "101'13") , 140, 221 ,. 
BEND 
RETURN 

REM FILL- IN INFO 
IFOF-0THENBEGIN 
pRINTESC$"M"; 
wINDOHa,lB, 79,22 
S-TR:PRINTPK$; - \OOWN} 
(7 RIGHTj";:GOSUB445a: 
PRINT" { s RIGIIT }" ; :B- SE 
,GOSUB4450 
e- PEEK(716B) : PRINTLG$ ; 
"112 RIGHT j"; , GOSUB445 
0:PRINT"113 RIGHT )": 
e- PEEK(7169) , GOSUB4450 
,LTa PEEK(7168 ),LS-PEEK 
( 7169) 
ND_ 256,IFLT )FNT (SD)ORL 
T-0THENNB-LS 
PRINTMG$ : " \12 RIGHT}"; 
: B-NB: GOSUB4490: PRINT" 
{DOWN1I14 RIGHT)": 
PRlNTYL$ ; "\24 RIGHT!": 
LEFT$(OD$ , 16); " 
(4 RIGHT ) ";RIGHT$(DO$ , 
,), 
PRINT Pp $"(10 RIGHT)";. 
B- OEV I GOSUB453a : PRINT '! 
(7 RIGIlTj" : MIOS(STR$(O 
RV) , 2); 
PRINTESC$"L"; 
BEND 
RETURN , 
REM DISPLAY DEC , HEX 

CJ 44 50 PRINTRIGIIT$( "00"+MIO$ ( 
STR $(B) , 2) ,2);" 
\2 RIGHT)"; RIGHT$ (HEX$ 
(B), 2); 

FM 4460 RETURN 
RJ 44 713 
FO 4460 REM DISPLAY 3 BYTE NO 
FS 44 ge pRINTRIGHTS("0e"+MID$( 

STR$(B),2 ),3 ): 
Rp 4500 RETURN 
FH 451 0 
SO 4520 REM DISPLAY 2 BYTE NO 
OM 45313 pRINTRI GHT $("0 "+MIO$(S 

TR$IB),2),2): 
BX 4541'1 RETURN 
BX 4551'1 
SM 4561'1 REM GET NAME OF NEW 01 

SK 
CK 457 1'1 TI- TR : SI _SE 
EE 4560 TR- 18 ISE- e 
CD 45913 DO 
GP 461'10 GOSUB391e 
ME 46113 LOOpUNTILDS~a 
JB 4620 TR-Tl ,SE- Sl 
MJ 4631'1 OD$,."":FORA.,0T019 : 0D"p 

EEK{7 312+A) 
EG 4641'1 IFDD<320RDO_340R(DO)12 

7ANOOO(160 )THENDD-32 
MS 4650 DO$-OD$+CHR${OD) 
PX 4660 NS"'l 
GS 467e IPPEEK( 7171 )=128THENNS 

-2 
PR 46 80 NEXTA 
PF 46913 RETURN 
FG 47013 
MG 4710 REH THAI' ROUTlNE 
PI' 47 20 TRAp4720 
OX 4730 IF ER <)3a THEN BEGI N 
HC 4741'1 pRINT~12 HOME}lcLR}A" ; 
BO 47 51'1 IFINSTR( "AE IOU" , LEFT$( 

LRR$(ER),l»< ) aTHENPRI 
NT"N" : 

KS 47 60 PRINT" ";ERRS(ER); 
ED 4771'1 PRINT " ERROR HAS OCCUR 

RED IN LINE " : EL 
fiE 4781'1 PRINT"PROGRAM ADORTEO . 

FR 47 913 END 
FO 48131'1 BEND 
CO 4811'1 RESUME NEXT 
FS 4B2e 
BM 4B30 REM DATA FOR KEYS 
EH 4940 DATA 40,73 , 43,74,28 , 42 

,46 , 22,9,39,13, 2e , B, IB 
, 21 , 14 , 36 ,6.2 

Program 3: Sector Editor-ML 
See illstruetiolls ill article 0 11 page 
57 before typing ill. 

100a : 4C IB 10 4C 2E 10 4C E7 35 
IDD8,10 4C FC 10 4C A5 10 4C 04 
101B , 50 IF 4C aE IE 4C 40 IE 06 
101B,A2 08 20 C6 f'P A0 00 20 B8 
102a, CF PI' 91 FB CB 00 FB 4C I'D 
1028.CC FF 01'1 01'1 ee 130 80 97 7B 
103e , 10 B6 I'D B4 FE A0 01'1 Bl CE 
103811'8 4B A2 12 AS FE 69 0B FB 
104D,2a 73 10 E8 AS FO 2e 73 72 
ID4B, I O A2 IF AO 97 10 20 73 50 
105e,10 A2 12 AS FE 20 73 10 OA 
105B,E8 A5 1'0 2e 73 10 A2 IF A6 
1060 : 68 20 73 10 E6 I'D DO 02 £9 
106B , £6 FE C8 20 11' 10 88 CB 3D 
1010 , oe C5 6e BE 00 06 2C 00 20 
107B, 06 10 FB BD 01 06 60 4B E6 
108e 198 48 29 0~' D0 00 Ie AS DF 
10BB , FO 69 41'1 es FO AS FE 69 6A 
1090 : 00 B5 FE 68 Ae 68 60 1'11'1 3A 
109B,ae 00 130 00 00 1'113 PI' OA AD 
10A0,92 e3 BC 00 D0 80 99 10 10 
10AB IBE 9A 10 Aa 1'10 BC 98 10 FE 
I OBa ,AE 9A 10 AC 99 10 20 f'e C9 
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1DH8:FF

1DC0:C2

1DC8:98

1DD0:D0

1DD8:D0

1DE0:AC

1DE8:98

1DF0:EB

IDF8j20

1E00:FF

1E0B:CB

1E10:03

1E18:4A

1E20:8B

1E28:A9

1E30:BA

1E38:20

1E40:20

1E48:FF

1E50:C6

1E58:D0

1E60:C3

1E68:21

1E70:72

1E7B:E4

1E80:F6

IK FIB-FF

1E90i1D

1E98:1D

1EA0:AE

1EA8:AD

LEB0:1D

1EB8:B9

1EC0:1F

1 ECS:AC

1ED0:FB

1ED8:FC

1EE0:FD

IEE81FC

1EF0:FB

1EF8:1D

1F00:73

1F08:1D

1F10:00

1F18:02

1F20;03

1F28104

1F30J0A

1F3B!22

1F40:01

1F48:02

1F50:03

1F58I04

1F60:BE

1F6Bs8D

1F70:8D

1F78:A2

1FB0:A5

1F88:F0

1F90:F0

1F98:F0

1FA0:F0

1 FAS:IF

1FB0:EA

1FB8i20

1FC0:1F

lFCfli63

1FD0:9B

1FDB:A5

1FE0:1F

1FEB:B8

IFF0:8E

1FFG:9E

2000;0A

2008:90

2010tF0

2018:9D

2020:1D

2028:90

2030:20

2038:ID

2040:00

2048:10

2050:03

20158:38

AC 98

B8 A9

ID 20

E7 60

0C EE

99 ID

48 8A

68 20

73 ID

A0 00

D0 F8

69 08

4A 29

IE A9

08 AE

FF A9

BD FF

C6 FF

20 CC

FF 20

09 20

FF 60

20 E4

20 A9

FF 20

A9 0D

60 24

F0 01-'

AD 9F

IE AD

Bl ID

0A A8

3D IF

85 FC

9B ID

85 FB

AD 9B

A5 FE

A2 12

20 73

20 73

ID A6

20 E7

40 01

80 02

C0 03

00 05

0D 10

25 28

7D 01

ED 02

FD 03

3D 05

9C ID

9B ID

9C ID

00 CA

D5 C9

1C C9

26 C9

30 C9

3F 20

CE 9C

IF EE

EA IF

20 EA

IF 20

ID 80

D3 29

A5 D3

IF A9

IE 20

ID 4C

0A 0A

ID 18

FF A9

ID 20

ID ID

ID B9

17 FA

B9 00

1C A2

60 A0

C8 BO

E9 0A

ID B9 00

20 20 D2

D3 ID AD

AD 98 ID

9A ID AE

20 F0 FF

A2 12 20

73 ID A2

60 A2 08

Bl FB 20

4C CC FF

3D 2C ID

01 18 69

00 A8 20

2C ID A0

02 A2 8A

20 C0 FF

20 B4 FF

FF 60 A2

E4 FF 20

CC FF A9

20 E4 FF

FF 8D 15

20 20 D2

D2 FF C9

20 D2 FF

30 00 00

AD A0 ID

ID 8D A3

A2 ID BD

8D A3 ID

B9 0D IF

85 FD CB

B9 3D IF

B9 2D IF

AS FC 69

ID 18 65

69 08 85

20 73 ID

ID A2 IF

ID CA A9

FE A4 FD

ID 60 A0

90 01 E0

D0 02 20

10 04 60

50 05 01

13 16 19

2B 2E DD

CD 01 ID

0D 03 5D

4D 04 9D

BD 05 8D

AD 9B ID

AD 9C ID

20 F2 IF

D0 FD 8B

58 F0 FA

54 F0 21

56 F0 2B

07 F0 3A

EA IF 60

ID 4C 63

9C ID 4C

CE 9B ID

IF EE 9B

EA IF A9

9C ID 4C

01 F0 Dl

29 01 F0

00 8D 9E

FD IF A9

8E IE AD

0A 00 9B

A2 03 A0

05 20 D2

4A 20 20

ID ID ID

00 1C 20

ID ID 00

1C 20 C2

06 A0 AC

30 38 E9

F9 A2 30

90 03 E8

1C 20 29

FF EE FC

98 ID C5

29 0F EE

9A ID FB

60 48 0E

73 ID 12

IF 68 0F

20 C9 09

D2 FF 85

48 29 E0

68 4A F2

30 8D 95

68 FF 75

00 20 5F

A0 IE BD

A2 08 49

20 E4 8C

00 20 E3

E4 FF ac

08 20 E6

SO 14 E2

21 20 FC

FF 20 91

00 00 50

20 CC E9

AD 9E 5E

8D A4 8D

ID 4C 16

A4 ID 21

AD 9C 2A

85 FB 9A

B9 0D F0

B5 FE 99

18 6 5 FC

0B 85 69

FD B5 1C

FE A5 F5

E8 A5 18

AD A3 04

03 20 2F

AD A4 21

00 F0 22

01 30 45

03 70 CB

04 B0 CB

04 07 49

1C IF 56

00 2D 9E

02 6D 49

0 3 AD 49

04 ED 51

9B ID 14

29 0F 3E

29 OF 8D

A0 80 18

D0 F8 IB

C9 53 20

C9 5 5 B9

C9 33 6A

C9 02 0B

20 EA 7F

IF 20 DD

63 IF 03

4C 63 DF

ID 4C 52

00 8D 60

63 IF 9F

4C A6 22

DA 4C F2

ID 4C ED

FF 8D 0F

9C ID 3E

ID 8D 48

0A 20 5A

FF AD 48

17 FA Cl

00 AC 85

4A 20 CB

AC 9D 57

B8 B9 6E

20 E7 1C

64 90 09

69 64 07

B0 F9 90

2060:69

2068iFF

2070:FF

2078:E9

2080:E9

2088:B0

2090:14

2098115

20A0:AD

20A8:AD

20B0:90

20B8:69

20C0:69

20C8:A2

20D0:8D

20D8:8D

20E0:8E

20E8:38

20F0:B0

20F8ilA

2100:30

2108:B9

2110:05

2118:00

2120:00

3A 48

68 20

60 A2

10 8D

27 80

EB AD

21 AD

21 BE

14 21

15 21

03 E8

E8 BD

03 BD

30 38

14 21

15 21

18 21

A2 30

F9 BE

21 A0

D0 05

16 21

D0 F5

00 00

60 00

QA 48

02 FF

30 3B

14 21

15 21

14 21

15 21

16 21

E9 E8

E9 03

B0 EB

14 21

15 21

AD 14

AD 15

90 03

AD 14

E9 0A

19 21

00 B9

CB C0

20 D2

60 00

00 00

00 00

98 20

68 20

AD 14

AD 15

90 03

69 10

69 27

A2 30

SO 14

8D 15

AD 14

AD 15

8E 17

21 E9

21 E9

EB B0

21 69

90 03

69 3A

16 21

04 D0

FF CB

00 00

00 00

00 00

D2 4D

D2 A8

21 El

21 AF

E8 BC

8D 6F

8D B4

38 0B

21 46

21 61

21 Bl

21 E5

21 0C

64 A5

00 DC

EB 5B

64 C9

E8 14

8D 1C

C9 D4

F4 68

C0 BB

00 CO

00 5A

00 7A

BEFORE TYPING . . .

Before typing in programs, please

refer to "How To Type In

COMPUTED GAZETTE Programs,"

which appears before the Program
Listings.

Front Line
Article on page 26.

Program 1: Front Line Loader

jd 10 poke 53280,0:poke 53281,

0:print"(clr]-1

qf 20 rem copyright 19b7 compu

tei publications inc. -

Sspace)all rights reserv

ED

FF 30 FOR D=lTOB:PRINT"lDOWNi"
:NEXT

BM 40 PRINT"geatDOWN]£6 RIGHT]

...LOADING PLEASE WAIT..

.(6 DOWN]"

SB 50 PRINT"|GRNH2 SPACES ] COP

YRIGHT 1987 COMPUTE 1 PUB

., INC. "

CP 60 PRINTTAB(9)"ALL RIGHTS R

ESERVED(HOME}{DOWN]"

BC 70 POKE19B,8:POKE631,19:POK

E632,17:POKE633,17:FORN=

0TO4:POKE634+N,13:NEXT

RS 80 PRINT"{BLKiPOKE44,56:POK
E43,ltP0KES6"256,0:NEW"

RD 90 PRINT"(2 DOWN}LOAD"CHRS(
3 4)"FRONT LINE.BAS"CHRS(
34)",8"

XM 100 PRINT"[4 D0WN)RUN"

Program 2: Main Program—

BASIC

ER 10 POKE 53280,11:POKE532B1,

0

EP 20 L=L+1:IFL=1THENPRINT"

(CLR]"CHR$(8)CHRS(142):L

OAD1-FRONT LINE.ML",8,1

PX 30 SYS49155,12,10,"E73F R 0

S T{4 SPACESjL 1 N E"

OX 40 CLR:DIM HP(55),PO(55),SP

(55),AM(255),FS(55)

BD 50 FORN=40TO47

MJ 60 READPO(N) : P0(tJ+8 ) = PO{N)

MX 70 READHP(N):HP(N+8)"HP(N>

MQ 80 READSP(N):SP(N+8)=SP(N)

CP 90 READFS(N):FS(N+8)=FS(N)

KG 100 READAM(N):AM{N+8)=AM[N)

GH 110 HEXT

HX 120 IFPEEK(78S)<>49THEN180

RB 130 GOSUB1480

KQ 140 FORN=0TOlll:READStPOKEl

2560+N,S:NEXT

QB 150 GOSUB1S50

RK 160 FORN=0TO63:READS:POKEN+

83 2,S:NEXT

AM 170 FORN=0TO6:READCO:POKE53

287+N,CO:NEXT:FORN=0TO2

:POKE2044+N,13:NEXT

MJ 180 PO=49158

HC 190 HP=49160

GH 200 SP=49164

DJ 210 FS=4916B

BC 220 AM=49172

CF 230 Sl=1024

AG 240 S2=2023

QJ 250 C=54272

JH 260 JY=56320

SG 270 W=34

HR 280 AR=49152:REM ARENA

MS 290 LP=49155:REM LOCATE AND

PRINT

BO 300 CS(0)="!RED]":CS(1)="

SC 310 PC(0)=B:PC|1)=8

RC 320 WL{0)=40:WH(0)=47:WL(1)

=48:WH(1)=55

MK 330 AMS(0)="AUTO":AM$(1)="S

EMI"

PX 340 AM(0)"80:AM{1)=255

SQ 350 TS="(GRN]*S[DOWN)

(2 LEFT)%I<"
GS 360 BS="E5SB4 +3{D0WN]

(4 LEF

{2 SPACES)
{DOWN)(4 LEFT]|+3!RVS}
(2 SPACES]{0FF]E+3
lD0WN][4 LEFT}£4 +1"

EC 370 POKE53269,112:POKE53271

,15:POKE5 32 72,29:POKE53

275,112:POKE53277,15

KX 380 POKE53256,57:POKE53258,

169:POKE53260,32

AS 390 POKE53257,138:POKE53259

,154:POKE53 261,138:POKE

53264,64

KS 400 S=RND(-7):PRINT"(CLRj":

FORH=1TO15:SYSLP,RND(l)

*21+2,RND(1)*36+2,TS:NE

XT

MP 410 S=RND<-TI/1) :FORN=40TO4
7

QC 420 R=RND(1)*5:IFPEEK(2*(N-

38)M0+1030+R)<>32THEN4

20

CH 430 POKE2*(N-38)M0 + 1030+R,

N:POKE2*(N-38)'40+1030+

R+C,10:NEXT

EH 440 FORN=4BT055

KH 450 R=RND(l)*5:IFPEr:K(2*(K-

46)*40+1053+R)<>32THEN4

50

JX 460 POKE2*(N-46)*40+1053+R,

N:POKE2*(N-46)*40+1053+

R+C,14:NEXT

CP 470 REM MAIN LOOP

AF 480 GOSUnl250

KF 490 Y=12:X=19:L=1523:CO=2:G

OSUB830

XA 500 GOSUB650

XC 510 F1=(F1+1)AND1:IFF1-1THE

N60B

MG 520 IFOG<>32THENGOSUB890:IF

F1=1THEN500

MP 530 OG=W:W=34:OC=2:F1=0:D=1

:GOSUB820

CC 540 H1=PEEK(1509):H2=PEEK(1

603) :EI3=PEEK(1538)

8B COMPUT&'s GBZOIta August 19B7

10DB : FF AC 98 10 a9 00 lC 20 29 
IDC0 : c2 a8 A9 20 20 02 FF £E f'C 
10c8,98 10 20 03 10 AD 98 10 C5 
1000:00 £7 60 AD 98 10 29 0F ££ 
1008:00 OC ££ 9A 10 A£ 9A 10 Fa 
10£0 : AC 99 10 20 F0 FF 60 48 0 £ 
10~8 : 98 48 8A 1\2 12 20 73 10 12 
10F0: f.8 68 20 73 10 A2 U' 68 0F 
10F8,20 73 10 60 A2 08 20 C9 09 
1£00:n' AO "0 81 Fa 20 02 n' 85 
1£08 1C8 00 F8 4C CC FF 48 29 £0 
1£10 : 03 69 08 80 2C 10 68 4A F2 
1£18 : 4A 4A 29 01 18 69 30 80 9 5 
1£20 : 88 1£ A9 00 A8 20 68 FF 75 
1£2a : A9 08 A£ 2C 10 AO 00 20 SF 
IE30:SA FF A9 02 A2 8A AO 1£ aD 
1£38:20 BO FF 20 cO PF A2 08 49 
1 £40: 20 C6 FP 20 f.4 FF 20 E4 8C 
1£4B : FF 20 CC FF 60 A2 08 20 £3 
1~:50 : C6 FF 2a E4 FF 20 E4 FF 8C 
lE58:00 09 20 CC FF A9 08 20 E6 
lE6a : C3 FF 60 20 £4 ~'F 80 14 E2 
1£68:2 1 20 E4 FF 80 15 21 20 FC 
1£70 : 72 20 A9 20 20 02 FF 20 91 
lE78:E4 FF 2a 02 FF C9 00 00 sa 
lE80 : t'G A9 00 20 02 FF 20 CC £9 
1£88 1FF 60 24 30 00 0 0 AD 9E Sf. 
1£90,10 FO 0. AO AO 10 80 M BO 
IE9B:I0 AD 9F 10 BO A3 10 4C 16 
1£A0 : AE IE AD A2 10 80 1\4 10 21 
lEAB:AD Al 10 80 A3 10 AD 9C 2A 
lE80:10 0A A8 B9 ao IF 85 Fa 9A 
1£88 : 89 30 IF 85 FO C8 89 00 F0 
lEC0 : H' B5 FC 119 30 IF 85 FE 99 
lEC8 : AC 98 10 89 20 IF IB 65 FC 
lEOO : FB 85 FD AS PC 69 08 B5 69 
lEOB,FC AD 98 10 IB 65 FO B5 IC 
1££0:FO AS FE 69 08 B5 FE AS F5 
I EE8 : FC A2 12 20 73 10 E8 AS IB 
1£~'0 : F8 20 73 10 A2 IF AD A3 04 
lEFB : 10 20 73 10 CA A9 0 3 20 2F 
IF00 : 73 10 A6 FE A4 FO AD A4 21 
IF08 : ID 20 E7 1060 A0 00 F0 22 
IF10,00 40 01 9a 01 EO 01 30 45 
IF18 : 02 80 02 00 a2 20 03 70 CB 
IF20:03 ca 03 10 04 60 04 a0 CB 
IF28 ,04 00 05 50 05 01 04 07 49 
IF30:0A 00 10 13 16 19 IC IF 56 
IF3B,22 25 2B 28 2E DO 00 20 9£ 
IF40:01 7001 CD al 10 02 60 49 
IF4B,a2 aD a2 aD 03 50 03 AD 49 
iFSO:03 FO 03 40 a 4 90 04 EO 51 
IFS8 , 04 3D OS BO 0 5 BD 9B ID 14 
IP60 :8E 9C 10 AO 98 10 29 OF 3E 
!P68,BD 98 10 An 9C 10 29 O~' BO 
11"70:80 9C 10 20 F2 IF AO 80 IB 
IF78,A2 00 CA DO 1"0 BB DO F8 IB 
IFB0 : AS os C9 58 F0 FA C9 53 20 
IFBB,F0 IC C9 54 FO 21 C9 55 B9 
IF90 , F0 26 C9 56 F0 28 C9 33 6A 
IF98 : FO 30 C9 07 F0 3A C9 02 08 
IFA0 : Fa 3F 20 £A IF 60 20 £" 7F 
IFAB:IF CE 9C 10 4C 63 IF 20 00 
IF80 , £" IF £E 9C 10 4C 63 IF 03 
IF88,20 £A IF C£ 98 10 4C 63 OF 
IFc a : 1F 20 £A IF EE 98 ID 4C 52 
H'CB , 63 IF 20 Ell IF A9 0 0 BO 60 
IF00:98 10 80 9C 10 4C 63 IF 9F 
IFOS : A5 03 29 01 F0 01 4C A6 22 
IF£0 : 1F AS 03 29 al FO OA 4C F2 
IFES:BB IF A9 00 80 9£ 10 4C £0 
lFF0 , 8E IE 20 FO IF A9 n' 80 0F 
IFFO : 9E 10 4C 8E IE 110 9C 10 3E 
2000:0A a A 0A 0A 00 9a ID 80 48 
20 08 , 90 ID 18 112 03 A0 0" 20 511 
20101FO ~'F A9 0 5 20 02 FF AD 4B 
2018 , 90 10 20 411 20 20 17 FA Cl 
2020,1010 10 10 10 10 00 IIC a5 
202B : 90 10 89 0a lC 20 4A 20 ca 
20 30 : 20 17 FA l/) 10 00 AC 90 57 
203B : 10 a9 ao IC 20 C2 a8 a9 6£ 
2040:00 IC A2 06 Ao AC 20 E7 lC 
2048 : 10 60 "0 30 38 E9 64 90 09 
20 50 ~03 C8 80 f'9 112 30 69 64 07 
205B: 38 E9 0,\ 90 03 ES 80 F9 90 

88 COMPUTErs OIlZII/lO August 1967 

2060: 69 3A 48 8A 4B 9B 20 02 40 
2068,n' 68 20 02 FF 60 20 02 AB 
2070 , FF 60 A2 30 38 AO 14 21 E1 
2078 , E9 10 SO 14 21 AD 15 21 "F 
2080 : £9 27 SO IS 21 90 03 BB BC 
2088 : 80 EB AD 14 21 69 10 BD 6F 
2090 : 14 21 AO 15 21 69 27 80 84 
20 9B l iS 21 Sf. 16 21 A2 30 38 08 
20110 , "0 14 21 £9 B8 00 14 21 46 
20118 , 110 15 21 £9 03 BO 15 21 61 
20BO : 90 a3 E8 B0 EB AD 14 21 BI 
20B8:69 EB BO 14 2 1 ''0 15 21 £5 
2a CO : 69 0 3 BO 15 2 1 BE 17 21 0C 
20 CB ,A2 30 3B AD 14 2 1 £9 64 AS 
20 00: 80 14 21 AO 15 21 £9 00 DC 
2a08 : S0 IS 21 90 03 BB a0 £a 58 
20£0,S£ 18 21 AD 14 21 69 64 C9 
20E8 , 3S A2 30 E9 011 90 03 ES 14 
20F0 , B0 F9 S£ 19 21 69 3A 80 IC 
20F8 : 1A 21 flO 00 B9 16 21 C9 04 
21 a0: 30 0 0 0 5 CB co 0 4 00 F4 6S 
2108 : B9 16 21 20 02 FF C8 CO BB 
2110 : 05 00 F5 60 00 00 00 00 cn 
2118:00 00 00 00 00 00 00 00 SA 
2120 : 00 60 00 00 00 00 00 00 7A 

BEFORE TYPING. , . 

Before typing in programs, please 
refer to " HOW" To Type In 
COMPUTE!'s GAImE Programs," 
which appears before the Program 
Listings. 

Front Line 
Article 0/1 page 26. 

Program 1: Fro nt line loade r 

JO 10 POKE 53280,0 : POKE 532S1 , 
0: PRINT"{CLR} " 

OF 20 REM COPYRIGHT 1987 COMPU 
T£ l PUBLICATIONS INC . -
{S PACE)IILL RI GHTS RESBRV 
ED 

PP 30 FOR O"ITOB : PRINT " ! DOWN)" 
: NEXT 

8M 40 PRINT " g8 H ooWN) {6 RIGHT} 
.. , LOIIDI NG PLEIISE W"IT .. 
,1 6 DOWN )" 

S8 50 PRINT"[GRN){2 SPACES)COP 
YRIGJlT 1987 COMPUTE 1 PUS 
. , INC , " 

CP 60 PRINTTIIB(9 ) "IILL RIOHTS R 
ESERVED ! HOME) ( COHN)" 

IlC 70 POKt:198 , 8 , POKE 63 1, 19 , POK 
E6 32 , 17 : POKE633,17 : FORN= 
OT04 : POK£634+N , 13:N£XT 

RS BO PRINT " {8LKJPOKE44, 56 : POK 
E4 3 , l : POKES6 * 256,O:N£W" 

RO 90 PRlNT " {2 DOWNJ LOlIO"CIlRS( 
34)" PRONT LIN£ . DAS"CIIRS( 
34 )", 8 " 

XM 100 PRINT"!4 OOWN)RUN" 

Program 2: Main Pro gra m
BASIC 
Ell 10 POKE 53280, ll , POKES3 2BI, , 
£P 20 L"L+l : IFL- I TUENPRINT" 

{CLR) "CURS (8) CHR$ (142) : L 
OIlO " ~'RONT LINE . ML" , 8 , 1 

PX 30 SYS 49155 , 12 , 10 , "PH' R 0 
N TI4 SPACES) L 1 N E" 

OX 40 CLR: OIM HP(55), PO ( SS ), SP 
( 55) , AM( 255) , FS(5S) 

BO 50 FORN-40T047 
MJ 60 R£"OPO(N) : PO(N+B)-PO(N) 
MX 70 RElIDlIP{N) : IIP(N+8) - HP(N) 

MO 80 REIIOSP( N): SP (N+8) - SP (N) 
CP 90 READPS( N) , FS(N+8) - FS( N) 
KG l aa READAM(N) : IIM( N+8) - IIM (N) 
GH 110 N£XT 
HX 120 IF PE£K(78B) <>49Tll£N180 
Ra 130 GOSUa1 4 8 a 
KO 1 40 FORN-0TOl1 1 : RE"OS:POK£ 1 

2S60+N , S : NEXT 
OB 15 0 GOSU8 15S0 
RK 160 FORN_OTQ63 : READ5,POKEN+ 

B32 , S : NEXT 
11M 170 FORN- 0T06 : REAOCO I POK£S3 

287 +N, CO : N£XT : FORN-0 T02 
, POKE20 44+N , 13 : NEXT 

MJ 180 PO"4 9158 
HC 190 IIp .. 49160 
Gil 200 SP- 49164 
OJ 210 FS- 49168 
8C 22 0 AM- 49172 
CF 23 0 51 - 10 24 
110 240 S2"20 23 
OJ 25 0 C"S4272 
JU 26a JY .. S6320 
5G 270 W=34 
IIR 280 AR'"491S2 : R£M ARENII 
MS 290 LP- 4 91S5 : REM LOCIIT£ AND 

PRI NT 
BO 300 CS(0) - "{RED )" , CS(l)- " 

p~ " 
SC 310 PC(0)-8 : PC{I)-8 
RC 320 WL(0) - 40 :WH(0)-47:WL(I) 

"'48 :WH( I )=S 5 
MK 33 0 AM S ( 0 ) _ "AUTO", IIMS (l) = " S 

EMI " 
PX 340 AM(0) -80 : AM(I) - 25S 
SO 350 TS - "{GRN)tsIDOWN) 

12 L£FT)\&" 
05 360 sS- " g5H4 +HoolmJ 

( 4 LEFT )g + ! (RVS) 
1 2 SPACES ) {OFF ) ~ + ~ 
(OOWN)!4 LEFT)~+~!RVS) 
12 SPACES )I OFF H+~ 
{OOWN){4 L£FTJ~4 +!" 

£C 370 POKES3269,112 : POKES3271 
, IS , POKE5)272 , 29:POKE53 
275,1121 POKE53277 , 15 

KX 3B0 POKES3256 , S7 : POKE532S8 , 
169 : POKES3260 , 32 

AS 390 POKES32S7 , 138 : POK£53259 
, 154 : POK£5J261,13B , POKE 
53264 , 64 

KS 400 S"RNO (- 7 ):PRINT"{CLR) " : 
FORIl- I T015 : SYSLP, RND( 1 ) 
*21+2 , RNO(1) * 36+2 , TS : NE 
XT 

MP 410 S-RND(-TI/ 1 ):FORN_40T04 
7 -

OC 420 R- RNO(I) * S : IFPP.EK(2 * (N -
3B )* 40 +1 030+ R ) (~32THEN4 

" CM 430 POKE2 * (N- 38) *40+1030+R , 
N:POKE2 * (N- 3fl) *40+1030+ 
R+C, 10 :NEXT 

£tt 440 FORN - 48T055 
KH 45 0 R- RND(1 )* S : IFPEf:K(2 * ( N-

46 ) * 40+ 105 3+R ) < > J2TIl£N4 

" JX 460 POK£2 * (N- 46) *40+10S3+R , 
N: POKE2 * (N- 46) *40+10S3+ 
R+C , 14 : NEXT 

CP 4 7a REM ~IIUN LOOP 
AF 4B0 GOSUB12S 0 
KF 490 Y- 12 : X-19 : L-lS23 : CO-2 : G 

OSU8830 
XII 500 GOSU8650 
XC 510 FI-(Fl+l)ANOl : IFFI - ITIiE 

N6 00 
MO 52 0 I FOG< > 32TII£NGOSU8890 : I F 

FI "ITHEN 50 0 
MP 53a OG=W:W_ J4 : 0C_ 2 : Fl .. 0 : 0=1 

: GOSUB820 
CC 540 HI -PEEK( 15(9) : 1I2_ PE£K( 1 

603) , 1I3_ P££K( 1538) 



SK 550 IFHl=32ORH2=320RH3=32TH

EN580

RX 560 IFHKWL(1)THENIFH2<WL{1

)THENIFH3<WL(1)THENPC{1

)=0

RO 570 IFH1>WH(0)THENIFH2>WII(0

)THENIFH3>Wli(0)THENPC(0

)=0
QM 580 IFPC(0)=0ORPC(1 )=0TI!EN1

270

MM 590 P=P+1AND1:GOTO480

KX 600 IFOG<WL(P)OROG>WH(P)THE

NF1=0:GOTOS00

CJ 610 W=OG:OG=32:CO=OC:CX=0:C

Y=0

KP 620 PRINTCS([')"{HOME) {RVS!

140 SPACES)"
FG 630 PRINTCS(P)"EHOME]fRVs}

[SPACE}MOVEMENT"10-SP(W

)"WEAPON:"AMS(AM(W))

HP(W)" STRENGTH"PO(W);

BJ 640 GOSUBB40:GOTO500

RM 650 J=PEEK(JY+P):IF(JAND31)
=31THENIFOG=3 2THEN6 50

EE 660 IFPEEK(JY+P)AND16THENGO

SUB710:GOTO650

KS 670 IFNOTPEEK(JY+P)AND16THE

N670

OS 680 IFF1=0THENIFOG=32THEN65

0

ED 690 RETURN

PE 700 REM MOVE PIECE UNTIL FI

RE BUTTON IS PRESSED

BM 710 OX=X:OY=Y:PX=CX:PY=CY

EM 720 IFNOTJAND8THENX=X+1:CX=

CX+1

KG 730 IFNOTJAND4THENX=X-1iCX=

CX-1

BJ 740 IFNOTJAND2THENY=Y+1:CY=

CY+1

RB 750 IFNOTJAND1THENY=Y-1:CY=

CY-1

CK 760 IFY>24ORY<1THENY=OY:CY=

PY

XR 770 IFX>39ORX<0THENX=OX:CX=

PX

MX 780 IFF1=0THEN810

DF 790 IFABS(CY)H0-SP(W)THKNY

=OY:CY-PY

IIS 800 IFABS(CX)>10-SP(W)THENX

=OX:CX=PX

RJ 810 L=E1+Y*40+X

BJ 820 POKEOL,OG:POKEOL+C,OC

SH 830 OL=L:OG=PEEK(L):OC=PEEK

tC+L)

GE 840 IFF1=1THENPOK£L+C, I

MJ 850 POKEL+C,CO:IFD=1THEN!)=0

■GOTO870

AE 860 POKEL,W

GQ 870 RETURN

AK 8B0 REM CHECK CHARACTER THA

T PLAYER LANDED ON

CC 890 IF(OG>=WL(P))AND(OG<=WI!

(P))THF.NF1 = 1:RETURN

FE 900 IFNOT(OG>=WL(P+1AND1))A

ND(OG<=WH(P+1AND1))THEN

Fl=l:RETURN

FC 910 REM PUT PLAYERS IN AREN

A

QG 920 POKE53269.0

PR 930 Fl=0:GOSUB1440iPRINT"

fCLRj"

DP 940 SYSLP,5,6,BS:SYSLP,5,20

,B$
JC 950 SYSLP,16,6,EiSiSYELP,16,

20, BS

RF 960 SYSLP,10,13,B?

AP 970 PRINT"I HOMEJ";:FORN=1TO

12:PRINTSPC(30)"!RVS}

[RED){10 SPACES]";:NEXT
FK 960 FORN=1TO12jPR1NTSPC(30)

"[rvsHblu)[10 spaces)"

;:NEXT

FA 990 FORN=2014TO2023:POKEN,1

60:POKEN+C,6:NEXT

SC 1000 SYSLP,2,31,"(RVSj(RED)
STRENGTH":SYSLP,15,31,

"(RVSj[BLU}STRENGTH"

RD 1010 SYSLP,3,31, " [RVSU5|j: :

:::::j":SYSLP,16,31,"

[RVS)::i :::::"

MA 1020 POKEHP+P,HP(W):PO{W)=P
O(W)+10:IFPO(W)>31THEN

PO(W)=31

XC 1030 POKEPO+P,PO[W)IPOKESP+

P,SP(W):POKEAM+P,AM(AM

IW)):POKEFS+P,FS(W)

ER IB'.Z P=P+1AND1

PX 1050 POKEHP+P,HP(OG)iPOKEPO
+P,PO(OG)iPOKESP+P,SP(

OG):POKEAM+P,AM(AM(OG)

)
PJ 1060 POKEFS+P,FS|OG)

RS 1070 P=P+1AND1

QF 1080 SYSLP,5,31,"(RVSJ(RED)
MOVE :"10-PEEK(SP)

QX 1090 SYSLP,18,31,"(RVS]
f BLU}MOVE:"10-PEEK(SP+

1)
PH 1100 SYSLP,7,31,"[RVSj[RED)

WEAPON:";:SYSLP,9,31 , A

MS(-1"(PEEK(AM)=255>)"

,"PEEK(HP)

XQ 1110 SYSLP,20,31,"(RVS)

[BLU]WEAPON:";:SYSLP,2

2,31,AM?(-1*(PEEK(AM+1

)=255))","PEEK(HP+1>
XF 1120 SYS ARENA

US 1130 POKE54296,0:WI-1:IFPEE

K{PO)=0THENWI°2

BQ 1140 FORN=1TO30

PP 1150 PRINT"[HOME![RVSlfWHT)

[9 SPACES}PLAYER"STRS(

WI)" WINS THE KIGHT

[8 SPACES)"

AM 1160 PRINTCSIWI-1)"(HOMEj
fRVS][9 SPACESlPLAYER"

STRS(WI)" WINS THE FIG

HTtS SPACES)1"
CG 1170 FOKT=1TO50:NEXT:NEXT

CQ 1160 POKE 53269,0

EG 1190 PRINT"[CLR)":GOSU81400

:POKE53269,112

GB 12(10 PO(W)=PEEK(PO+P) :PO(OG

) = PEEK(PO+(P+1AN1)1))

XD 1210 IFPEEK(PO+P)=0THENW=OG

:CO=OC:PC(P)=PC(P)-1:R

ETURN

BK 1220 P=P+1AND1:PC(P)=PC|P)-

1

CQ 1230 RETURN

OS 1240 :

MB 1250 PRINTCS(P)"iHOME}[RVS)

115 SPACESiFRONT LINE
[15 SPACES)":RETURN

BH 1260 REM GAME OVER

SB 1270 POKE53269,112:WI=1:IFP

C(f>)=0TIIENWI»2:

DH 12B0 FORN=1TO20

SF 1290 PBINT"(HOHE) [ RVS ) (W|[t}

[10 SPACES}PLAYER"STR3
(WI)" WINS THE BATTLE

(6 SPACES)"

BD 1300 FORT=1TO50:NEXT

JE 1310 PRINTCS(WI-1)"[HOME)

[RVSH10 SPACES) PLAYER

"STRS(WI)" WINS THE BA

TTLE[6 SPACES)"
MA 1320 FORT=1TO100:NEXT

BE 1330 NEXT

CM 1340 PRINT"[CLR)":POKE53272

,21:POKE53269,0

RP 1350 POKE 198,0:INPUT"(BLUj

WANT TO PLAY AGAIN

[3 SPACES}(Y/N)";CHS
KK 1360 IFCHS="Y"THENPRINT"

HA 1370

AJ 1380

CQ 1390

SP 1400

EX 1410

AJ 1420

SG 1430

AM 1440

FP 1450

QR 1460

DX 1470

MR 1480

XE 1490

QG 1500

KD 1510

OD 1520

SB 1530

CC 1540

EH 1550

GD 1560

GG 1570

PM 1580

KX 1590

HJ 1600

DF 1610

MK 1620

JH 1630

MJ 1640

BM 1650

AQ 1660

AA 1670

PB 1680

ER 1690

SB 1700

QE 1710

JE 1720

DE 1730

RP 1740

KA 1750

GG 1760

AD 1770

HA 1780

EA 1790

PH 1800

JR 1810

FM 1B20

CM 1830

JD 1840

£ CLR)":POKE53 2 7 2,2 9:GO

TO30

IFCIig="N"THENEND

GOTO1340

REM RETRIEVE SCREEN

POKE781,4:POKE782,255:

POKE88,0:P0KE89,7:POKE

90,0:POKE91,207:SYS419

60

P0KE7B1,4:POKE7B2,25 5:

POKE8B,0:POKE89,219:PO

KE90,0:POKE91,203:SYS4

1960

RETURN

REM SAVE SCREEN

POKE781,4:POKE7fi2,255:

POKE88,0:POKEfi9,207:PO

KE90,0:POKE91,7iSYS419

60

POKE781,4:POKE78 2,255:

P0KE8B,0:POKE89,203:PO

KE90,0:P0KE91,219:SYS4

1960

RETURN

REM CHAR ROM

POKE56 3 34,PEEK(56334)A

ND254

POKE1,PEEK(1)AND251

P0KE7B1,8:POKE782,25 5:

POKEBB,0:POKEB9,55:POK

E90.0:POKE91,215:SYS41

960

POKE1,PEEK(1)OR4

POKE56334,PEEK(56 3 34)0

Rl

RETURN

REM CREATE SPRITE SHAP

ES FROM CHARS

FORN=2048TO2048+576: PO

KEN,0:NEXT

FORN=0TO8

FORX=0TO7

POKE 2048+X*3+N*64,PEE

K(12600+N*8+X)

NEXT!NEXT

REM COPY CHARS

FORN=12640TO12671:POKE

N+32,PEEK(N) :P0KF.N+64,

PEEK(N):NEXT
FORN=12608TO12639:POKE

N+32,PEEK(N):NEXT

RETURN

REM PLAYER DATA

DATA31,1 ,2 ,3

4 ,4

4

DATA30,5

DATA10,8

DATA 8,14,5

DATA27,2 ,2

DATA25,6

DATA16,9

0

0

,5 ,1

,2 ,1

,3 ,0

,3 ,5 ,0

,6 ,1 ,1

DATA10,10,5 ,2 ,1

REM SHAPE DATA-14 CHAR

S,10 SPRITES

DATA 231,129,129,0,0,12

9,129,231

DATA0,1,20,43,4,27,45,

58

DATA0.0,144,112,172,21

6,108,186

DATA7 5,52,47,9,1,1,1,0

DATA200,116,236,152,0,

0,128,0

DATAS1,0,0,24,0,0,0,0

DATA24,16,56,63,30,17,

34,64

DATA24,16,56,6 3,24,20,

114,2

DATA24,16,56,63,24,12,

24,8

DATA24,16,56,63,28,18,

20,3 2

DATA24,B,28,252,120,13

6,68,2
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SK 550 IFHl-320RII2-)20RII3-)2TIl 
EN580 

RX 560 IFIl1<WL(I)THENIPH2<WL(1 
)THENIFH3<WL(1)THENPC(1 , ... 

RO 571'1 IFHl~wll(a)TIIENIFII2}WII(a 
)THENIPI! 3~ WII(0)THENPC (0 ,-0 

OM 580 IPPC(0 )- 00RPC(l )" 0TIIBNl 
270 

MM 590 P-P+1AN01:GOT0480 
KX 600 IFOG<WL(P) OROG HfII(P)TIIE 

NFl:0 : GOT0500 
CJ 610 w~OG :OG-32 :CO=OC : CX=0:C 

Y-0 
KP 620 PRINTC$(P)"{1l0ME ) {RVS} 

(40 SPACES)" 
FG 631'1 PRINTC$(P)"{1I0ME){RVS} 

(SPACEjMov EMENT"la-sp(W 
) "WEAPON : "AM$ (AM (w) "," 
IIP(W)" STRENGTH" PO(W) : 

BJ 640 GOSUB84a : GOT0500 
RM 651'1 J= PEEK(JY+P) : IF(JAND31) 

- 31 THEN I ~'OG- 3 2THEN65a 
EE 660 IFPEEK(JY+P)AND16TIIENGO 

5UB7HI:GOT0650 
KS 670 IPNOTl'EEK(JY+P)ANDl6TIIE 

N670 
OS 680 IFFl .. 0TIIENl FOG_)2THEN65 , 
EO 690 RETURN 
PE 700 REM MOVE PIECE UNTIL FI 

RE BUTTON IS PRESSED 
8M 710 OX:X:OY- Y:PX-CX : PY-CY 
EM 720 IFNOTJAND8THENX" X+I,ex

eX+l 
KG 730 IFNOTJAN04THENX-X-I :ex

CX-l 
BJ 740 IFNOTJAN02TIIENY"'Y+1 : ey

CY+l 
RB 750 IFNOTJANDITIlENY=Y- l : CY .. 

CY - l 
CK 760 IfY>240RYclTIlENY=OY:CY

PY 
XR 770 IFX} 390RX <0TIIENX"OX: CX

PX 
!IX 780 IFFl_0TIIEN810 
Of' 790 IfABS(CY)H0-SP(W)Tllt:NY 

"OY : CY-PY 
liS 800 IFABS(CX)}Hl - SP(W)TIlENX 

-OX : CX"PX 
RJ 810 L=SI +Y*40+x 
BJ B20 POKEOL , OG :POKEOL+C,OC 
SH 830 OL_L : OG_PEEK(L) : OC_ PEEK 

(C+L) 
GE 840 IFFl - 1TIU:NPOKEL+C,1 
MJ B50 POKEL+C,CO: I fD-1 TflENO- O 

: GOT0870 
AE 860 POKEL,W 
GO 870 RETURN 
AK 880 REM CHECK CHARACTER TltA 

T PLAYER LANDED ON 
CC 890 IF(OG> _WL(P»AND( OG<-WH 

(1') ) TIIENt' 1- 1 : RETURN 
FE 91'10 IFNOT(OG> - WL(P+IANDl» A 

ND(OG< _WH(P+IAND1) 1 TliEN 
F l - 1 : RETURN 

FC 910 REM PUT PLAYERS IN AREN 
A 

OG 920 POKE53269,0 
PR 930 F1>:I):GQSUB1440:PRINT" 

(CLR)" 
OP 940 SYSLP , 5 , 6,B$:SYSLP,5,20 . n, 
JC 950 SYSLP,IG,6,B$:SYSLP,16, 

20 , B$ 
RF 960 SYSLP , 10,13 , B$ 
AI' 970 PRINT"IUOME )"; :FORN- I TO 

12 : PRItiTSPC( 30)" I RVS) 
( RED) (HI SPACES )" ; : NEXT 

PK 990 FORN-lTOI2 , PRl NTSPC(30) 
" [Rvs)IBLU){10 SPACES)" 
: :NEXT 

FA 990 FORN-2014T02023 : POKEN , 1 
60 : POKEN+C , 6:NEXT 

SC HI00 SYSLP , 2 , 31,"{RVS){REO} 
STRENGTfl" : SYSLP , 15,31, 
"(RVS) (BLU!STRENGTII " 

RD 1010 SYSLp,3 , 31,"{Rvsl~5~:: 
::::: :" :SYSLP, 16,31," 
(RVS): : : : :::: " 

MIl HI20 POKEIlP+P , HP(W) : PO(W)-P 
0(W)+10 : IFPO(W) }31 Til EN 
PO(W) - 31 

XC 1030 POKEPO+P,PO(W):POKESP+ 
P,SP(W) : POKEAM+P,AM(~~ 
(W» : POKEFS+P,FS{W) 

ER 10 ~:: P-P+1AND1 
PX 1050 POKEH P+P,HP(OG) , POKEPO 

+P,PO(OG),POKESP+P,Sp( 
OG ):POKEAM+P,AM(AM(OG) , 

pJ 1060 POKEFS+P ,FS(OG ) 
RS 1070 P_p+IANDl 
OF 1090 SYSLP,5,31,"(RVS){RED) 

MOVE : "10-PEEK(SP) 
OX 1090 SYSLp,18 , 31, " {RVS) 

(BLU )MOVE:" 10-rt:EK( SP+ 
1) 

PH 1100 SYSLp ,7, 31 ,"[ RVS )(REO) 
WEApON:";:SYSLP.9,31,A 
M$(-1*(PEEK(AM) - 255»" 
, "PEEK(IIP) 

XO 1110 SYSLP,20 , 31,"{RVS ) 
[BLU} WEAPON :": :SYSLP,2 
2 , 3I , AM$(-I*(PEEK(AM+l 
)- 255»", "pEEK(HP+l) 

XF 1120 SYS ARENA 
liS 1131' POK~;54296,0:WI - l:IFPEE 

K(PO) .. 0TIIENWI -2 
BO 1140 f'ORN - IT030 
PP 1150 PRINT " [HOME) (RVS) (WilT) 

(9 SPACESlpLAYER"STR$( 
W1)" WINS TilE fIGHT 
[8 SPACES)" 

AM 1160 PRINTC$(WI-l)"(flmlE) 
(RVS)(9 SPACES)PLAYER" 
STR$(WI)" WINS THE FIG 
IIT{9 SPACES)" 

CG 1170 f~RT_ lT0 50 :N EXT :NEXT 

CO 1180 POKE 53269,0 
EG 1190 PRINT"{CLR)" : COSU BI400 

: POKE5 3269,112 
GB 1200 PO(II)-PEEK(PO+P) : PO(OG 

)=l'EEK(PO+(P+IANOl)1 
XO 1210 IFPEEK(PO+p) - OTIIENW=OG 

: COaoe : pc(p) - PC(pl-l:R 
ETURN 

BK 1220 P- P+iAN01 : PC (P )- PC(p) -
1 

CO 1230 RETURN 
OS 1240 
MB 1250 PRINTC:?(p)"IIlO~lEJ(RVS) 

[15 SPACESjFRONT LINE 
{15 SPACES)":RETUR~ 

BII 1260 REM GAME OVER 
SA 1270 l'OKE53269 .11 2 :WI - l : lf'P 

C(0 )- 0TIlENWI - 2 : 
011 1290 FORN- ! T020 
SF 1290 PIUNT"[IJO~IEj (RVS) (WitT) 

[10 SPACESjPLAYER"STR$ 
(WI)" WINS TUE BATTLE 
(6 SPACES)" 

AD 1300 f'ORT"lT050 :NEXT 
JE 1310 PRINTCS(Wl - l)"{ItOME} 

[RVS){10 Sl'ACES)Pw\YER 
"STR$ ( WI)" WINS TilE BA 
'l'TLEIG SPACES)" 

MA 1320 FORT- ITOI00 : NEXT 
BE 1330 NEXT 
CM 1340 PRI NT"iCLR)":POKE53272 

.21:POKE53269,0 
RP 1350 POKE 198 , 0:INPUT"{BLUj 

WANT TO PLAY AGAIN 
{3 SPACESi(Y/N) " ;CII$ 

KK 1360 IFCII$-"Y"TIIENPRINT" 

(CLR)":POKf.53272 , 29:GO 
1'030 

itA 1370 IFCII$- " N"THENEND 
AJ 1380 GOT01340 
CO 1390 REM RETRIEVE SCREEN 
SP 1400 POKE781,4:POKt:782,255: 

POKE88,0 : POKE99,7:POKE 
90 , 0:POKE91 , 207:SYS419 
60 

EX 1410 POKE781 , 4 : POKE782 ,255 : 
POKEBB , 0:pOKE89 , 219:PO 
KE90,0:POKE91,203 : SYS4 
1960 

AJ 1420 RETURN 
SG 1430 REM SAVE SCREEN 
AM 1440 POKE7Bl , 4 : pOKE782,255: 

POKES8,0 : POKE89,207 : PO 
KE90,0:POKE91,7,SYS419 

" f'P 1450 POKE781,4:pOKE7B2,255: 
POKE88,0 : POKE89,203 : PO 
KE90 , 0 : POKE91 , 219:SYS4 
1960 

OR 1460 RETURN 
OX 1470 REM CIIAR ROM 
MR 14B0 POKE56334, PEEK( 5633 4)A 

ND254 
xe 1490 POKEI,PEEK(I)AND251 
OG 1500 POKE791 , B: POKr.782 . 255 : 

POKE88 , 0 : POKEB9,55 : POK 
E90 , 0 : POKE91,215 : SYS41 
96. 

KD 1510 pOKE1,PEEK(1)OR4 
00 1520 pOKE5&334,PEEK(56334)0 

RI 
SB 1530 RETURN 
CC 1540 REM CREATE SPRITe SHAP 

ES f'RO M CHARS 
Ell 1550 FORN- 2048T02040+576:PO 

KEN,O:NEXT 
GO 1560 FORN-OTOS 
GG 1570 FORX .. BT07 
PM 1580 POKE 2048+X*3+N *64,PEE 

K (12G00+N*8+X) 
KX 1590 NEXT,NEXT 
HJ 1600 REM COpy CHAns 
OF 1610 FORN_ 12640T012671 :POKE 

N+32,I'E£K(N):POKEN+64, 
PEEK(N) : NEXT 

MK 1620 FORN-12608T012639 : POKE 
N+32 , pEEK(N) : NEXT 

JII 1630 RETURN 
MJ 1640 Rf:M PLAYER DATA 
EM 1650 DATA31 , 1 ,2 ,3 ,0 
AO 1660 DATA30 , 5 ,4 , 4 ,0 
AA 1670 OATAI0 , 8 ,4 , 5 ,1 
PE 1680 DATA B,14,5 ,2 ,I 
ER 1690 DATA27,2 , 2 , 3 ,0 
SB 1700 OIlTA25 , 6 , 3 , 5 , 0 
OE 1710 DATA16 , 9 , 6 , 1 , 1 
JE 1721'1 0IlTA10 . 10,5 ,2 ,I 
DE 1730 REM snAPE OATII-14 CHAR 

S,10 SPRITES 
DP 1740 OATA231 ,129,1 29 ,0,0,12 

9,129,231 
KA 175 n DATAO , 1 , 20 , 43,4 , 27 , 45 , 

58 
GG 1760 DATAO,0,144,112,172,21 

6 , 10B , 196 
AD 1770 DATA75,52,47,9,I,I,l , 0 
IlA 1780 DATA200,116,236,1 52 ,0, 

0,128 , 0 
EA 1790 OATAU , 0,0 , 24,0 , 0 , 0 , 0 
Pit IBOO DATII24,16 , 56,63.30 , 17 , 

34,64 
JR 1810 DATA24,16 , 56,63,24,20, 

114,2 
PM 1820 DATA24,16,56,63 , 24,12, 

24,B 
CM IS30 OATA24 , 16 , 56 , 63 , 28,IS , 

20,32 
JD 1840 OATA24 , 8,28,252,120,13 

6,68,2 
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GK

QS

GC

KH

HS

GX

BS

QR

XQ

BF

QJ

BM

BD

FG

1850

I860

1870

1880

1890

1900

1910

19213

1930

1940

1950

1960

1970

19B0

DATA24,6,28,252,24,40,

78,64

DATA24,8,28,252,24,48,

24,16

DATA24,B,2B,252,56,72,

40,4

REM HILL SPRITE

DATA 0,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,0,0

DATA 0,0,0,0,0,0,126,0

DATA 3,255,128,7,191,2

24,30,237

DATA 240,27,191,216,3,

38,128,0

REM COLOR DATA

DATA 2,6,8,8,9,9,9

Program 3: Main Program—ML

See instructions in article on page

26 before typing in.

C000(4C 49

C00BI01 01

C010102 07

C01B:21 26

C020:00 03

C028:04 9F

C030:0A 01

C038:06 00

C040:00 00

C048:00 A9

C050:8D F9

C05B:8D FB

C060:3A C0

0068:33 8D

C070:D0 A9

C07B;8D 02

C080:AD 27

C088:D0 8D

C090:C2 E6

C098i78 A9

C0A0i8D 15

C0A8:04 20

C0B0:44 C0

C0B8103 BD

C0C0:27 C2

C0C8i20 EA

C0D0i4C A4

C0D8:AO 00

C0E0:4A B0

C0EB:4A B0

C0F0!C3 66

C0FBiC0 D9

C100IC0 D0

C108i2F C0

C110:D0 09

C118j4C 3F

C120i60 A6

C128:BD 0C

C130:C3 20

C13B106 B9

C140 100 8D

C148i20 CB

C150i90 62

C158:C0 AC

C160:79 00

C168:18 90

C170:14 4A

C178i38 E9

C1601A8 18

C188:A0 F0

C1901F0 22

C193iDl C9

ClA0tC9 A0

ClA8i3D C0

C1B0:99 00

C1B8:C0 60

C1C0:D0 64

ClC8i05 DE

CIDO^DC 29

C1D8.99 04

C0 4C

01 01

01 01

06 00

00 01

06 65

00 FF

00 00

00 00

21 SD

07 A9

07 A9

A9 03

01 D0

EA 8D

D0 A9

D0 SD

38 C0

04 A2

86 8D

03 58

D3 C0

CE 3B

3B C0

20 85

Cl A0

C0 A4

A2 00

01 C8

01 E8

99 20

31 C0

07 A9

60 A6

BD 10

Cl A9

04 DE

C0 9D

0B C3

IF C0

39 C0

18 79

C9 EB

44 C0

D0 C9

49 99

4A 4A

30 4A

20 F0

29 C8

98 IB

A0 F0

F0 10

99 01

D0 60

20 0B

A6 04

12 C0

10 D0

D0 B9

1C C3

02 04

64 FF

04 00

00 FF

47 48

00 80

00 00

00 00

F8 07

20 8D

00 B5

9D 15

A9 19

03 D0

0F 8D

37 C0

A2 01

00 20

14 03

20 10

20 0B

C0 D0

20 21

C2 90

02 20

04 B9

■IA B0

4A B0

9B 48

C0 BA

F0 0C

01 A6

94 DE

C0 9D

00 BD

0A C0

0A C0

B9 IF

99 31

AC 44

01 D0

00 5E

B9 IF

F8 F0

3C C0

48 B9

4A 4A

FF Bl

Bl Dl

69 27

17 C8

AC 44

DO B9

A9 01

C3 B9

BD 12

D0 58

51 D9

01 D0

20 20 2 7

01 01 9D

00 07 AE

0B 00 A4

00 97 49

67 0A DE

3F 02 79

00 00 BC

00 00 Cl

A9 25 BD

FA 07 C6

04 8D C6

D0 A9 A0

8D 00 E0

A9 FS A0

18 D4 A9

AD 28 D5

20 DE 21

DE C2 D8

A9 C3 2E

C3 85 62

C3 8C FB

08 A9 15

Cl 20 BB

01 60 9D

15 C3 C9

00 DC E7

01 88 9E

01 CA 42

20 0B 9B

99 IF 26

B9 20 CE

04 9D DU

0E C0 42

0E C0 50

39 C0 CD

D0 E2 C3

20 37 4A

C0 F0 F7

C0 A9 D9

C0 B9 0C

C9 32 B7

99 3D 1C

C0 IB DF

4D C9 47

38 E9 IE

3D C0 E2

AA 68 76

Dl C9 A5

C9 A0 53

AB Bl 94

Bl Dl AB

C0 B9 02

3C C0 E4

BD 39 C6

IB C0 65

C0 F0 83

BD 00 38

00 D0 5E

99 05 63

C1E0:D0

C1E8:C0

C1F0:24

C1F8:8D

C200:A6

C208:BD

C210;D4

C218:9D

C220:99

C228I0B

C230:04

C238:45

C240:04

C248.20

C250:20

C258:2D

C260:99

C268iD0

C270tBl

C27B:D4

C280:0A

C2BB:B9

C290:0A

C298:38

C2A0:C9

C2AB:69

C2R0:49

C2BBiC2

C2C0i47

C2CB:3A

C2D0iA9

C2D8.DE

C2E0:C3

C2EB:B9

C2F0:4A

C2F8I06

C300:4A

C308:AA

C310:AS

C318:88

C320:48

C328:18

C330:20

C3 38:04

C340:C0

C348:1F

C35012E

C3 58:C0

C360:C9

C368iC0

C370:18

C378:90

C380:18

C3BB:C0

C390:46

C39B:AD

C3A0;C0

C3AB:C0

C3B0:48

C3B8;48

B9 IF

99 23

C0 B9

15 D0

04 BD

16 C0

A9 11

05 D4

45 C0

C3 B9

BD 16

C0 4A

CB C8

0B Cl

0B C3

15 D0

IB C0

A6 04

9D 04

A9 05

20 15

IB CB

AA B9

FD 01

0F B0

07 38

00 C9

20 10

C0 A4

C0 38

00 9D

C2 3B

0A A8

28 C0

4A A8

C0 48

A8 BD

18 60

04 49

D0 FA

20 9B

20 F0

F0 03

DE 2F

9D 2F

C0 D0

B9 31

BD 18

25 90

4C 7F

C0 C9

05 A9

C0 9D

3B E9

C0 38

37 C0

F0 06

AD 38

C0 F0

C0 4C

C0 D0 03

C0 B9 20

1C C0 0D

A9 01 99

14 C0 9D

AA A9 10

9D 04 D4

A4 04 B9

9D 01 D4

IB C0 F0

C0 AA A4

4A 9D 01

98 0A BD

AD 39 C0

B9 1C C3

8D 15 D0

99 05 D0

Dl) 16 C0

D4 A9 02

9D 05 D4

C3 60 20

F0 4F 20

05 D0 la

D0 10 02

38 B9 04

FD 00 D0

0F B0 26

C3 AA A9

04 BD 06

F9 08 C0

06 C0 D0

60 18 60

B9 27 C0

85 AB AD

A9 BA 91

29 03 AA

2B C0 09

A5 04 0A

01 60 A2

60 20 9B

B7 8A A8

FF 20 73

4C A0 AA

C0 D0 41

C0 20 0B

0B B9 20

C0 30 16

C0 C9 21

ID A9 21

C3 FE 18

25 90 04

25 9D 18

F8 07 60

4A 8D 45

E9 4A 3D

8D 27 D0

8D 27 D0

C0 8D 28

06 8D 28

31 EA 00

B9 31 62

C0 99 0D

15 D0 E4

IB C0 A2

12 C0 34

9D 04 Bl

A9 0A 37

35 C0 C4

60 20 Fl

50 A6 IE

04 IJ9 9F

D4 A4 BD

44 C0 6C

F0 D6 39

41 FF 33

rt^J 00 EB

99 04 CD

AA A9 0F

9D 01 7D

60 A0 2A

0B C3 4F

10 C3 B7

69 07 0E

49 00 02

D0 IB FF

10 02 F0

20 50 B3

19 9D Bl

C0 8D 04

BB 02 E8

07 20 B6

20 10 IE

85 AA 6D

3A C0 0F

AA BD 0D

68 4A 25

B0 91 FD

AB 60 4B

00 CA FC

B7 8A E6

6B AA 35

00 C9 7A

60 A6 40

AD IA 6C

C3 B9 EF

C0 F0 £A

FE IB 7F

90 04 B6

9D 18 FE

C0 BD 27

C9 29 11

C0 BD 9D

AD 4 5 El

C0 AD 11

46 C0 E6

AD 47 D4

CE 47 BF

D0 AD 6B

D0 CE 8B

00 00 88

BEFORE TYPING . . .

Before typing in programs, please
refer to "How To Type In

COMPUTEl's GAZETTE Programs,"

which appears before the Program

Listings.

Dynamusic

Article on page 62.

Program 1: Dynamusic Translator

KC 10 REM COPYRIGHT 1987 COMPU

TE1 PUBLICATIONS, INC. -

ALL RIGHTS RESERVED

MQ 20 LN-8000

RQ 30 GOTO100

DE 40 POKES+l,70:POKES+5,7iPOK

ES+4,17:GOSUB60:RETURN

XK 50 POKES+l,6:POKES+5,9iPOKE

S+4,33:GOSUB60:RETURN

MC 60 FORJ=1T025:NEXT:FORJ=STO

S+5:POKEJ,0iNEXT:RETURN

BR 70 GETXS:IFXS-""THEN70

KE 80 RETURN

MX 90 TS-STRf(T)iTS = RIGHTS(TS,

LEN(TS)-l)JRETURN
JC 100 POKES3281,0iPOKE53280,0

:PRINTCHRS(14)"{2 DOWN}
FC 110 PRINT"iCLR)§85|

£2 SPACESJCOPYRIGHT 198

7 COMPUTE I PUB., INC."

XH 120 PRlNTTABT9)1rM,L RIGHTS
{SPACE)RESERVED(2 DOWN}
H

AG 130 PRINT"f|7J|WHAT IS THE OC

TAVE?"iS=54 272iPOKES+24

,X5iZ5="[5 DOWN}"

EF 140 PRINT"[2 DOWNjHIT","|53
0 THRU 7|73","TO INDICA

TE":PRINT,,"OCTAVE NUMB

BR."
HD 150 PRINT,"(D0WN]g5jRETURN

£73","TO INDICATE A RES

T.":PRINT,"[DOWN}t53Q
iJ73", "TO QUIT. "

OQ 160 PRINTZ?"JGRNJMIDDLE C B

EGINS OCTAVE 4, WHICH R

UNS(4 SPACES]UPWARD TO

{SPACE]INCLUDE ";

FK 170 PRINT"THE B ABOVE HIDDL

E C. THE OCTAVE ABOVE I

S 5 AND THE OCTAVE "

FQ 180 PRINT"BELOW MIDDLE C IS

3, ETC.E73

BA 190 GOSUB70iCS=XSiIFCS<>"Q"

THEN280

ej 200 print"[clrlenter £53y
b 73 if you really want

{space}to quit."

ch 210 gosub70:ifxs<>"y"thenpr

INT"{CLR]"iGOTO130

CC 220 PRINT'MCLRlTHE ENTRY ST
AGE IS COMPLETE."

BQ 230 PRINT'MDOWNjllIT E53CE73

TO CYCLE THE MUSIC OVE

R AND OVER.

CM 240 PRINT"[DOWNlANY OTHER K

EY TO PLAY THE MUSIC ON

CE(4 SPACES]EACH TIME I

T IS CALLED."

RA 250 GOSUB70:LS-"0"iHS="0"=U

S-"0"

DE 260 IFXS = "C"TJIENL? = "1"

DB 270 GOSUB40iGOTO830

KX 280 C=VAL(CS)iIFCS=CHR$(13)

THEN t CS-"REST"IL=0:H=0:

GOSUB40:GOTO410

CX 290 IFCS<"0"ORCS>"7"THENGOS

UB50:GOTO190

AM 300 GOSUB40:PRINT"[CLR}"ZS"

(UPlOCTAVE IS{RED)"C

FX 310 PRINT"l2 DOWN3E73ENTER

(SPACE]THE LETTER NAME

[SPACEjOF THE NOTE

PX 320 PRINT"FOLL0WED BY AN

g53S§73' FOR A SHARP OR

AN 'E53F|7|'FOR A FLAT

JM 330 PRINT"lDOWN)KEEP ALL EN

TRIES LOWER CASE-

EM 340 INPUT"{2 DOWN}WHAT IS T

HE NOTE";NS

AF 350 FORJ=0TO16:READA5,NiIFN

S=ASTHEN390

AM 360 NEXT:RESTOREtGOSUB50

GE 370 PRINT"(DOWN}£LEASE ENTE

Rj","E53C,CS,DF,D,DS,EF

,E,F",,,"FS,G,GS,AF,A,B

F,OR

RQ 3B0 GOTO340

90 COMPUTE!'! Gazette Augual 1987

GK 18se DATA24 , 8 .28 , 252 ,24,40, 
78,64 

OS 1860 DATA24,B,28.252 . 24.48, 
24,16 

GC 1870 DATA24. 8 . 2B . 252 . 56 .72, 
40,4 

"" 1880 REM HILL SPRITE 
KS 1890 DATA 0.0,0,0,0,0,0,0 
GX 1900 DATA 0,0,0,0,0,0,0,0 
OS 1910 DATA a.0.0.0.a,13.0.0 
OR 1920 DATA 0.0.0.0.0.0.0,0 
XO 1930 DATA 13 ,0,0,0,0,13,0,0 
BP 1940 DATA 0,0,0,0 , 0,0,126.0 
OJ 1951'1 DATA 3,255,128,7,191,2 

24,30,237 
BK 196a DATA 240,27,191.216.3 . 

38.128 ,0 
BO 1970 REM COLOR DATA 
FG 19B0 DATA 2,6 , 8 , 8 ,9,9,9 

Program 3: Main Program-ML 
See instructions in article on page 
26 before typing in, 

CI:'I00.4C 49 CB <C ' c CJ 2B 2B " C'HI 8dH " 0' " B2 B4 ., ., '0 
('010.02 07 " 

., 
" FF BB 07 " C01B,2L 26 B6 00 B4 BB BB BB M 

C020 , O" " B0 " 00 FF .. " 49 
C028:04 " .6 65 " " 67 0A 0' 
cel":"A " " FF " .. IF B2 19 
ce3B: 06 " " 00 00 00 " " Be 
C040:00 " " .. .. 00 .. .. C, 
C048:00 A9 " BO '-0 07 A9 25 BO 
case ,BO F9 07 ," 20 Bo FA 07 C6 
cess ,SD FB 07 A9 DO as B4 BO C6 
C06e,)A CB A9 0J '0 >5 00 A9 AD 
C06S, 33 '0 ., 00 A' " '0 .. " CO?0.00 A9 EA '0 03 00 '" F6 A0 
C078 .BD 02 00 A9 OF '0 18 04 A9 
C!!l80:AD 27 O' '0 31 C, AD " 05 
ceBB , OO '0 18 C, A' " 20 0' " C090.C2 E6 04 A2 DO 20 DE C, O. 
C09B,7S A9 .6 '0 " OJ A' CJ " CElA0,80 15 OJ 58 " " CJ 85 " C0ABd14 20 OJ C. 20 .. CJ .C Fa 
C0n0,44 c o CE J. C0 00 .. A9 " CIlDS,0J 80 18 C0 20 " C, 20 BB 
C0C0,27 C2 20 85 C2 90 " 68 90 
caCB.20 6A c, A' " 20 " CJ C9 
caoe,4C " c. M 04 .9 .. DC E7 
ceDS,"'0 .. A' .. 4A " 81 .. ,. 
ceE0,4A " " C. 4A .. 81 CA 42 
C0EB.4A .. " EO " 48 20 0B .. 
CeFBl eJ " 99 20 C0 8A 99 " '6 
CelFB,C0 09 " C. F' 'C " 20 ce 
CU!l0.C0 00 07 A9 " AS .. 90 DB 
C10B.2P C0 6. A6 .. DE 8E ell 42 
C1l0,OO " .0 " C0 90 " C0 50 
cllB,4C IF C, A9 .. ' 0 30 C0 CD 
C120 . 60 A6 04 DE 01.. CO 00 E2 CJ 
cua,ao 'C C0 90 0A CO 20 31 4A 
ClJe l e3 20 •• CJ 89 IF C0 PO F7 
ClJ8.06 D9 >F C0 99 31 C0 A' 0' 
C14C3 lI:1e '0 " C0 AC 44 C0 " 0C 
C148,20 C0 18 " " O' C9 l2 87 
C15e , gO 6' C9 E8 " 5E " JO 'C 
CISSle0 AC 44 C0 " >F C. 18 OF 
C160 , 79 .. 00 C' Fa PO 40 C, 47 
Cl6S.lS 90 49 " JC C, 18 E9 " el7" : 14 4A 4A 4A 48 89 JO C0 E2 
el7S , le E9 30 4A 4A 4A M 6' 76 
C1 80.AB 18 20 F0 " " 01 C, AS 
elBa 111.0 F' 29 C. " 01 C9 A. 53 
C19'''P0 " " 18 6' 27 A' ., 94 
Cl98,0l C, AB Fe " e. ., 0' AB 
CIA0.C9 A0 PO " AC 44 C0 " 02 
elAS,3D C0 " 8l 00 89 JC C. E4 
CIB0,99 .. 00 60 A9 " '0 30 C6 
CIBB,e0 6' 20 0B eJ 89 18 C0 65 
Clee , DB 64 AS .. BO " C0 PO 8l 
CICB,05 DE " C0 00 58 BO DO 18 
CI00, OC 29 " 00 " D9 .. DB S< 
CI DB . 99 .. 00 89 8l 00 99 05 6J 
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ClEO,D0 89 " C. 00 OJ 89 " 6' 
e l EBle0 " 2l C. 89 " C0 " 00 
CIF0,24 e0 89 'C C0 00 " 00 E4 
CIF8:BD " 00 A9 8l 99 IB C0 A2 
C20e,A6 04 BO " C. 90 " C0 l4 
C20B : BO ,. C0 M A9 " '0 04 " C2UI:D4 A' U 90 04 04 A9 '" 31 
C218 .9 D 05 04 M 04 89 lS C. C4 
e220 : 99 45 C0 '0 8l 04 68 20 " C228 ,08 CJ B9 '" C0 PO 50 AS " C23 0:04 '0 " C0 M M " B9 " C238 :45 C0 4A 4A '0 " 04 M .0 
C240 :04 C. C. 98 0A .0 44 C0 6C 
C24B,20 •• C, AD " C. Fe 06 30 
e2Se :2" 0B CJ B9 'C co 4" FF II 
e2Sa : 20 " 00 '0 15 O' A'J '''' 

EB 
C260:99 " C0 " 05 00 99, 04 co 
C26Bloe A6 84 DB ,. C0 M A9 BF 
C270 ,81 '0 04 04 M 02 90 " 70 
C278 : D4 M 05 '0 05 04 " AD 2A 
elBa:" .... " >S CJ 60 " DO eJ 4F 
e2Be ,s') " co ro 4F " " CJ " C290:1HI. M 89 05 00 " 69 D7 DE 
C298 ,38 FO " 00 10 " " .. " C2M"C9 BF B0 18 89 84 00 " FF 
C2AB,69 87 " FO .. 00 " 02 PO 
C2B0 ,49 D8 C, OF DO '6 20 " " C2BB , C2 20 " CJ M A9 " '0 " C2C0 ,47 C0 M " '0 06 C0 .0 " C2ee : 3A C. 18 F9 .. C0 .. " EO 
C20B :A') .. 90 06 C. 00 07 20 .6 
C20B ,O£ C, 38 6 0 " 60 20 " I E 
C2EO ,C) 0A AS 89 27 C. 85 M 60 
C2Ee ,S9 " co 9 5 AS AD lA C0 OF 
C2F0 : 4A 4A A8 A9 0A " M BO 00 
C2F8 . 06 C. 48 29 03 M 6. 4A " C)0014A AB BO 2B C0 " .. " FO 
C3 08 1AA " 6. AS 84 'A A' 60 4. 
C310 ,AS 84 49 " 60 A' .. CA Fe 
CJ18,88 00 FA 6. 20 " 87 " E6 
ene : 48 20 98 " " A8 6. M l5 
CJ 28:l8 20 PO FF 20 13 .. C, n 
ella : 2111 F0 03 4C A0 M 60 AS 40 
CJ38: 04 DE 2F C. 00 " AD " 6C 
CJ40 ,C0 90 'F C. 20 .. CJ 89 EF 
C)4BdF c. 00 .. 89 20 C, Fe !::A 
else, 2!:: 89 " C0 30 " FE " 7F 
CJ58.C0 '0 " C. C, " 90 04 " CJ60 , C9 25 90 " A9 " 90 18 FE 
C368,C0 4C ,.- CJ FE " co 80 27 
e37 !!!: 18 C0 C, 25 90 04 C9 ~9 U 
c378 : 90 05 R9 25 90 ,. CO 80 90 
c38B ,18 C0 .0 FB 07 " AD 45 El 
C388,C0 38 £9 411. BD 45 CO AD U 
C3ge:46 co 38 £9 411. 80 46 CO E6 
CJ98.AO 31 C0 '0 27 00 AD 47 04 
cJA0.C0 PO 06 .0 27 00 CE 47 OF 
C1AB 'co AD 18 c. '0 " O' AD " C)80148 C0 PO .6 '0 2B 00 CE .. 
C3BBI 48 C, 4C J l EA .. .. DO .. 

BEFORE TYPING .. . 
Before typing in programs, please 
refer to "How To Type In 
COMPUTEI's GAZmE Programs," 
which appears before the Program 
listings. 

Dynamusic 
Article 0 11 page 62. 

Program 1: Dynamusic Translator 
KC " REM COPYRIGHT 1987 COMPU 

TE' PUBLICATIONS, INC. -
ALL RIGHTS RESERVED 

MU 20 LN- 6000 
RO 30 GOT0100 
DE 48 POKES+l,70,POKES+5,7,POK 

ES+4,17 , GOSUB60:RETURN 
XK 50 POKES+l,6:POKES+5 , 9:POKE 

S+4,33 :GOSUB60:RETURN 
MC 60 FORJ= lT025,NEXT : FORJaSTO 

S+5 :POKEJ , 0INEXT :RETURN 
BR 70 GETX$ : IPX$-" "THEN70 
KE 60 RETURN 
MX 90 T$-STR$(T),T$-RIGHT$(T$ , 

LEN( T$} - l}:RETURN 
JC 100 POKES3261 ,0, POKE53260,0 

: PRINTCHR$ (14) " {2 DOWN} 
FC 110 PRINT "! CLR)~6~ 

( 2 SPACES}COPYRIGHT 19B 
7 COMPUTE I-PUB . , INC. " 

XH 120 PRINTTAB(9)"II"ALL RIGHTS 
(SPACE)RESERVED{! DOWN ) 
" -

AG 130 PRINT"8HWIIAT I S THE OC 
TAVE? " . S_!427 2 : POKES+24 
,1 5,Z$" "( 5 DOWN)" 

EF 140 PRINT" (2 DOWN}HIT n
, "8 58 

" THRU 7~7J","To INDICA 
TE" :PRINT" "OCTAVE NUMB 
ER ." 

HD 150 PRINT , "{OOWN)g5~RETURN 
g7~ ", "TO INDICATE A RES 
T . ,. ;PRINT," (DOWN ) gS!O 
87~","TO OUIT ." -

00 160 PRINTZ$" tGRN)MIDDLE C B 
EG INS OCTAVE 4, WHICH R 
UNsI4 SPACES)UPWARD TO 
(SPACE}INCLUDE " I 

FK 170 PRINT"THE B ABOVE MIDDL 
E C. THE OCTAVE ABOVE I 
S "5 AND THE OCTAVE " 

FO 160 PRINT"BELOW MIDDLE C IS 
3, ETC.PS -

SA 190 GOSUB70,C$-X$,IFC$ ()"O" 
THEN260 

EJ 200 PRINT" {CLR}ENTER ~S8Y 
87J IF YOU REALLY WANT 
(SPACE}TO QUIT." 

CH 210 GOSUB70. IFX$() "Y"THENPR 
INT"ICLR)",GOT0130 

CC 220 PRINT"ICLR)THE ENTRY ST 
AGE IS COMPLETE." 

BO 230 PRINT"looWN}IIIT g sacp~ 
TO CYCLE TilE MUSIC-OVE 

R AND OVER . 
CM 240 PRINT"{OOWN}ANY OTHER K 

EY TO PLAY THE MUSIC ON 
CE{4 SPACES)EACH TIME I 
T IS CALLED." 

RA 250 GOSUB70.L$-"0 ", H$- "0":U 
$_ "0" 

DE 260 IFX$- "C"TIlENL$."l " 
DB 270 GOSUB40.GOT0630 
KX 260 C- VAL( C$ ) , I FC$-CHR$(13) 

THEN . C$-"REST" IL-0:Hm 0: 
GOSUB4el: GOT041 0 

CX 290 IFC$<"0"ORC$)"7"THENGOS 
UB50,GOTOI90 

AM 300 GOSUB40. PRINT"(CLR} "Z$" 
{ UP }OCTAVE IS ( REO)"C 

~'X 310 PRINT"1 2 DOWN}P8ENTE R 
(SPACE)THE LETTER- NAME 
ISPACEjOF THE NOTE 

PX 320 PRINT"FOLLOWED BY AN 
85aS g7~' FOR A SHARP OR 

AN '8 SjFP~'FOR A FLAT 

JM 330 PRINT"{OOWN)KEEP ALL EN 
TRIES LOWER CAsE . 

EM 340 INPUT" 12 DOWN)WIlAT IS T 
liE NOTE" IN$ -

AP 350 PORJ_0T016:REAOA$ , NIIPN 
$-A$THEN390 

AM 360 NEXT : RESTORE,GOSUB50 
GE 370 PRINT"(DOWNlpLEASE ENTE 

R," ,"E5~ C,CS';OF , D,DS,EF 
,E,F"",NPS , G, GS , AP ,A, B 
F,OR BE7g" 

RQ )8111 G0T0340 



QM 390 GOSUB40lX=ASC(LEFTS(N5,

1))tX=X+128iWS=CHR?(X)!

AH 400

JG 410

SK 420

DS 430

5D 440

ED 450

ER 460

MB 470

HA 480

QC 490

FG 500

KP 510

RF 520

RQ 530

XQ 540

EF 550

EH 560

GA 570

QG 580

EH 590

CC 600

EG 610

XF 620

JC 630

DF 640

QK 650

AA

KP

RM

MM

00
DO

EP

DA

660

670

680

690

700

710

720

730

0=440*1.05946309TtN-10)
*2T(C-4):V=Q/.06096:H=I

NT(V/256):L=INT(V-(H*25

6)}
PRINT"[CLR}"ZS"VALID EN

TRIES AREi 8581.2,4,8,1

6,32,OR 64E78"

PRINT" [DOWN] 15% 1173

{2 SPACES)FOR A WHOLE N

OTE OR REST."

PRINT"E534E73f2 SPACES)

FOR A QUARTER NOTE OR R

EST. "

PRINT"g5332|j73 FOR A 32
ND NOTE OR REST, ETC."

PRINT"[DOWNi£LACE A PER

IOD AFTER THE NUMBER TO

[6 SPACES)DOT IT.

[2 SPACES)[GRN)DOTTED N

OTES";

PRINT" ARE HELD HALF

[5 SPACES)AGAIN AS LONG

AS UNDOTTED NOTES.|73"
PRINTZS ".ENTER g53p.E7E T

0 BYPASS THE ABOVE PROC

ESS, SO YOU CALCULATE T

HE " ;

PRINT" E53D|73URATION A

ND PLACE IT DIRECTLY IN

THE CREATED DATA STATE

MENT."

PRINT"[HOMEHDOWN}

{13_SPACESj(HOMEj PLEASE

ENTER THE NOTE OR REST

VALUE."

INPUT US:U-VAL(US)

IFUS><"D"THEN570

PRINT"[CLR)ENTER YOUR C

ALCULATED DURATION."

INPUTDR?

DR=VAL(DR$)

IFDR<0ORDR>255THENGOSUB

50:GOTO520

GOTO620

FORJ=0TO6:IF2tJ=UTHEN60

0

NEXT

GOSUB50:GOTO490:REM REJ

ECT

U»128/U:REM ACCEPT

IFRIGHTS(U$,1)-"•"THEHU
-U'1.5

GOSUB40tPRINT"[CLR)HERE

IS YOUR NOTEi{4 DOWN)"
PRINT"OCTAVE(RED) "C?"

(RIGHTTl7iNOTE (RED)"NS
"&78{2 RIGHTjVALUE

{REDl"l
ifdrthenprint"§7|

(6 left)duration[red!"d

RiGOTO670

IFUS="1"THENPRINT"1":GO

TO670

PRINT"1/"US

PRINT"i73E3 DOWNlHIT","

E53KETURNE73","TO ADD T

HE DATA LINE",,"TO THE

E SPACE)PROGRAM.
PRINT,"{2 DOWN3653EB73"

,"TO ERASE THIS DATA.

PRINT"{2 DOWN)§53","R

§73","TO ADD A REMARK T

0",,,"THE DATA LINE.

GOSUB70IDS-XS

IFD?="R"ORDS=CHRS(13)TH

EN740

IFDS="E"THENGOSUB40:PRI

NT"(CLR]" Z$ iRESTOREiGOT

0130
GOSUB50iPRINT"ENTER E53

RETURN, E, OR RE73"iGOT

0700

GOSUB40iGOSUB40:T=LiGOS

UB90:LS-T$

T=H:GOSUB90:H?=T$

IFDRTHENU=DR

T»UiGOSUB90iUS=TS

1FDS<>"R"THEN830

PRINT"lCLRj"2S"MAXIMUM

[SPACE)REMARK LENGTH 50

CHARACTERS.

INPUT"[2 DOWNjWHAT IS Y

OUR REMARK";RS

IFLEN(RS)>49THENGOSUB50

IGOTO800

GOSUB40|R$="|REM "+R$

PRINT"[CLR)[RED)

[3 DOWN]"LN"DATA"L5","H

S","USlRS

PRINT"(BLK3LN=HLN+1;
IFCS="Q"THEN PRINT"iGOT

O880[HOME)":GOTO870

PRINT":GOTO130(HOME)"
POKE631,13:POKE632,13:P

OKE196,2iEND

S-54272iPRINT"§73VALUE

(SPACE)TO MULTIPLY EACH

NOTE DURATION BY

(2 SPACES)lf3 LEFT)";
INPUTM

PRINT"[DOWNlWANT MUSIC

(SPACE)POKED TO RAM?"
GOSUB70:IFXS="Y"THENGOS

UB960

PRINT"[DOWN)WANT MUSIC

fSPACEJFILE SAVED?"iGOS
UB70iIFXS-"Y"THENGOSUB1

020

END

DATAC,1,CS,2,DF,2,D,3,D

S,4,EF,4,E,5,ES,6,F,6,F

S,7,G,B

DATAGS,9,AF,9,A,10,AS,1

,,,,

kr 960 input"g73[down}address

(space]to poke music

(2 spaces)40960{7 left)

"rHSiB=VAL|BS)
HF 970 IFB<820ORB>65535THENGOS

UB50:GOTO960

PB 980 PRINT"§73(2 DOWNjDATA I
S BEING POKED"iPRINT"ST

ARTING AT LIHE"BtJ=B:GO

SUB1090

RJ 990 GOSUB1010iPOKEJ,LiPOKEJ

+1,HiPOKEJ+2,UiJ-J+3iIF

U>0THEN990

SQ 1000 PRINT"(2 DOWNjENDING A
DDRESS IS"J:PRINT"MUSI

C IS IN MEMORY.":RESTO

RE I RETURN

SR 1010 READL,H,U:U=UiM:RETURN

QR 1020 INPUT"[DOWNlNAME OF SA

VED FILE";NF?
HB 1030 PRINT"(CLR)[DOWN]ADDRE

SS YOU WANT THIS FILE

(SPACE)TO LOAD AT

[3 SPACES]LATER
(2 SPACES)40960

[7 LEFTl";

QE 1040 INPUT ADS:AD-VAL(ADS):
IPAD<ai9ORAD>65536THEN

GOSUB50IGOTO1040

KD 1050 HB-INT(AD/256)iLB-AD-2

56*HBiOPEN2,8,2,"0i"+N

EC

BD

HH

MA

KX

GR

JH

GE

SM

DG

PE

HB

HS

FP

FP

GX

FR

QD

FX

MA

KA

XE

740

750

760

770

7B0

790

800

810

320

830

B40

650

660

870

860

890

900

910

920

930

940

950

PS 1060 PRINT#2,CHRS(LB);CHRS<
HB);jGOSUB1090

XP 1070 GOSUB1010iPRINT#2,CHR$

[L);CHRS(H)fCHRS(U);:I

FU>0THEN1070

DF 1080 CLOSE2iPRINT"SAVE COMP

LETE.":RETURN

PM 1090 F0RI=1TO34jREADUSiNEXT

tRETURN

Program 2: Dynamusic Player

See itistructioits in article on page

62 before typing in.

9E0Si9F

9E10IA9

9E18:15

9E20:8D

9E28:03

9E30iC9

9E38:9E

9E40i8E

9E48)CD

9E50IAD

9E58iAE

9E60 101

9E68i09

9E70:8A

9E78:AD

9E88:8D

9E90IF0

9E98rBE

9EA0iA9

9EAB:8D

9EB0t9F

9EB8:9F

9EC0:9F

9EC8iAE

9ED0:8D

9ED8iAD

9EE0i9F

9EE8I01

9EF3iC0

9EFBt03

9F00:EA

9F08:AD

9F10:60

9F18:F0

9F20JA0

9F28iD0

9F30IAS

9F38il0

9F4018D

9F48;8D

9F501A5

9F58:85

9F60:99

9F68:60

9F70:00

9F78I00

9F80100

9F88I00

9F90I00

2D 9F AD

AD 15 03

2D BD 14

03 58 60

14 03 AD

58 6C 14

00 D0 08

4C 20 9F

9F EE 92

BA 9F D0

6D 9F 29

88 9F E0

D4 AE 87

01 8D 04

9F AD 89

8D 9F CD

El 9E AD

0B D4 AE

0E 8E 06

D4 09

8D 8E

8D 9F AD

D0 2B 20

29 FE 8D

E0 00 F0

87 9F 8E

12 D4 A9

89 9F 8D

A0 00 A5

B9 00 A0

03 D0 F5

B5 01 C0

9E IB 69

EB 9E 69

68 68 AD

06 20 2D

00 99 00

F8 4C 1C

00 A8 99

D0 F8 A9

8D 9F 8D

EA 9E A9

38 C9 A0

38 60 A0

D4 CB

00 FF

FF 00

FF 00 40

0F 60 31

FF 00 FF

00 00 00

07

00

00

00

00

14 03

8D 86

03 A9

78 AD

86 9F

03 AD

A9 20

EE 8A

9F AD

2B 20

FE 8D

00 F0

9F 8E

D4 A9

9F 8D

8E 9F

74 9F

88 9F

D4 AE

01 8D

9F AD

91 9F

El 9E

12 D4

0E 8E

0E D4

00 8D

91 9F

01 29

99 67

A8 A5

00 F0

03 8D

00 8D

87 9F

9F 6C

D4 C8

9E 20

87 9F

02 8D

91 9F

A0 8D

■'■I' 04

00 B9

C0 19

00 40

40 09

09 00

EA FF

00 FF

00 00

8D 85

9F 76

B4
91

9E 8D E9

85 9F D6

BD 15 47

00 9E 39

8D 00 D5

9F EE A5

SB 9F IE

El 9E 4C

04 D4 51

0E 8E 7F

00 D4 AD

00 BD 37

8B 9F

D0

29 FE

E0 00

87 9F

0B D4

89 9F B3

CD 92 18

AD 7B B9

AE 88 92

0F D4 B2

09 01 F2

92 9F 89

6C B5

FC 85

13

2B B0

68

59

2C

33

BS

9C

9F CB 12

01 09 AF

12 AD DA

EA 9E B8

EB 9E 30

C9 00 CF

85 9F 81

C0 19 47

5B 9F 25

CB C0 FF

SB 9F 6A

A9 00 D4

EB 9E 29

A9 9D 3B

69 9F D7

D0 F5 95

09 00 EA

00 00 D5

00 00 04

FB A8 9A

00 FF C7

00 00 CF

Program 3: Dynamusic

Customizer

JJ 10 PRINT" JCLRj [RVSHBLKJDYN

AMUSIC CUSTOMIZER(DOWN)"

PO. 20 INPUT"NAME OF FILE TO BE

SAVED";NS

XJ 30 A»4044BiS-AiE=40833

KC 40 H-INT(A/256)iL=A-256*H:O
PEN2,8,2,"0i"+NS+",P,W"i

PRINT!2,CHRS(L);CHR$(H);

GC 50 F0RJ=ST0E:PRINT#2,CHRS(P
EEK(J));

FE 60 IFST>0THENPRINT"SAVE ERR

OR.":PRINTI21CL0SE2I END

AS 70 NEXT:CL0SE2iPRINT"SAVE C

OMPLETE."

Program 4: Elite Demo

See instructions in article on page

62 before typing in.

A000:00 00 2D 00 00 2D 77 07 91

A008tl2 61 08 12 68 09 12 BE 17

A010i3B 12 DF ID 12 F7 09 12 D5

COMPUTEIs Gaiette Augual 1987 91

OM 390 

AlI 400 

JG 410 

SK 420 

OS 430 

SO 440 

ED 450 

ER 460 

liB 470 

HA 480 

OC 490 

FG 500 
KP 510 
RF 520 

RO 530 
XO 540 
EF 550 

Ell 560 
GA 570 

QG 580 
Ell 590 

CC 600 
EG 610 

XF 620 

JC 630 

OF 640 

GOSUS40,X-ASC(LEFTS(NS, 
1»,X- X+12S ,WS-CHRS(X) , 
NS-WS+MIOS(NS,2 , 1) 
0-440-1.05946309 f (N-10) 
-2t (C-4) ,V- 0! .06096,H-I 
NT(V! 256),L- INT(V- (H-25 
6l) 
PRINT-[CLR)"ZS-VALIO EN 
TRaS ARE , 151172,4,8,1 
6 , 12 , OR 64&13· 
PRINT " (OOWNI( 5!1!7! 
12 SPACES}FOR A WHOLE N 
OTE OR REST." 
PRINT"g5!4!78(2 SPACES} 
FOR A OUARTER NOTE OR R 
EST . " 
PRINT"15332171 FOR A 32 
NO NOTE OR REST , ETC . " 
PRINT"(OOWN ) PLACE A PER 
100 AFTER TilE NUMBER TO 
[6 SPACES}DOT IT. 
[2 SPACES} IGRN} DOTTED N 
OTES" , -
PRINT" ARE HELD HALF 
{5 SPACESJAGAIN AS LONG 

AS UNOOTTEO NOTES.17!" 
PRINTZ S"ENTER 1580878 T 
o nYPASS-TilE ABOVE PROC 
ESS , so YOU CALCULATE T 
liE" : 
PRINT" IS80g 78uRATION A 
NO PLACE I T DIRECTLY IN 

THE CREATED DATA STATE 
MENT . " 
PRINT"IHOME) {OOWN} 
( 13_SPAC£&I IHDME}PLEASE 

ENTER THE NOTE OR REST 
VALVE. " 

INPUT U$.U-VAL{U$) 
IFUS><"O"THEN570 
PRINT"(CLR)ENTER YOUR C 
ALCULATEO DURATION . " 
INPUTOR$ 
OR-VAL l DRS ) 
IFOR< 00ROR>2S5THENGOSUS 
50lG0T0520 
GOT0620 
FORJ_0T06,IF2 t J_UTIIEN60 

• NEXT 
GOSUS50,GOT0490,REM REJ 
ECT 
U- 128/ UIREM ACCEPT 
IFRIGtiTS (US ,I )- " • "TIIENU 
-U-1.5 
GOSUS40.PRINT" {CLR)IIERE 

IS YOUR NOTE I 14 OOWN ) " 
PRINT"OCTAVEIREO} "CS" 
IRIGHTT!7!NOTE {REO}"N$ 
"173{2 RIGHT)VALUE 
IRED}", -
IFORTIIENPRINT"!7! 
16 LEFT)OURATIONIREO}"O 
RIGOT0670 

OK 650 IFUS· "l"THENPRINT" l " ,GO 
T0670 

M 660 PRINT" 

KP 670 ~;ji~~~!.1!'~~~~:;~~ • 

RM 680 

EP 720 

OA 730 

RETURN, E, OR R873",GOT 
0700 - -

EC 740 GOSUB40,GOSUB40,T-L,GOS 
UB90 :LS-T$ 

SO 750 T- H;GOSUB90,H$-TS 
HII 760 IFDRTHENU-OR 
HA 770 T-U , GOSUB90.U$_TS 
KX 780 IFOS<>"R "THEN830 
GR 790 PRINT"ICLR}"ZS "MAXIHUM 

[SPACE)REMARK LENGTH 50 
CHARACTERS . 

JH S00 INPUT"(2 OOWN)WHAT IS Y 
OUR R£HARK";RS-

GE 810 IFLEN{RS»49THENGOSUB 50 
:GOT0800 

SM 820 GOSUB40.RS-" ,REM "+RS 
DG B3B PRINT" (CLR ) IRED} 

13 OOWN}"LN"OATA"LS" , "H 
S","US,R$ 

PE 94B PRINT"IBLKJLN'-" LN+l, 
HB B5B IFC$-"O"THEN PRINT",GOT 

OBB0{HOME}",GOTQB70 
HS B60 PRINT",GQT0130(HOME}" 
FP 870 POKE631 ,13 1POKE632 ,13,P 

OKE198,2IENO 
FP 880 S-54272IPRINT"!7!VALUE 

ISPACEjTO MULTIPLY EACH 
NOTE DURATION BY 

12 SPACES)1!3 LEFT) ", 
GX 890 INPUTM 
FR 900 PRINT"{OOWN}WANT MUSIC 

{SPACE}POKEO-TO RAM?" 
00 910 GOSUB70,IFX$-"Y"THENGOS 

UB96B 
FX 920 PRINT " {OOWN)WANT MUSIC 

{SPACEjFILE SAVED?"IGOS 
Us70,IFX$-"Y"THENGOSUSl .2. 

HA 930 END 
KA 940 OATAC,l,CS,2 , OF,2,O,3,O 

S,4,EF,4, E,5,ES,6 ,F, 6 , F 
S,7,G , 8 

XE 950 DATAGS , 9 ,AF,9, A,10,AS, 1 
l,sF,ll,s,12 

KR 960 INPUT"~73{OOWN}AOORESS 
{SPACE}TO POKE MUSIC 
{2 SPACES}40960(7 LEFT) 
"r B$, B- VALI B$) 

HF 970 IFB<8200RB>65535THENGOS 
UBS0,G0T0960 

PB 9B0 PRINT"~78{2 OOWNJOATA I 
S BEING POKEO"IPRINT"ST 
ARTING AT LINE"S,J-B IGO 
SUSI090 

RJ 990 GOSUB 10101POKEJ , LlPOKlJ 
+1,H.POKEJ+2, U,J-J+3IIF 
U'0THEN99B 

SO 1000 PRINT"12 OOWN }ENOING A 
OORESS IS"J,PRINT"MUSI 
C IS IN MEMORY.",RESTO 
RE,RETURN 
REAoL,H,U,U- U-M,RETURN 
INPUT"{ OOWN )NAHE OF SA 
VEO FILE": NF$ 
PRINT"ICLR} {OOWN)AOORE 
55 YOU WANT TillS FI LE 

SR 1010 
OR 1020 

HB 103B 

OE 1040 

KO 1050 

PS 1060 

XP 1070 

OF 1080 

{SPACE)TQ LOAD AT 
{3 SPACES)LATER 
{2 SPACES)40960 
(7 LEFT}"r 
INPUT AD$,AO_VAL(AO$)I 
IFAD< B190RAD> 65S36TIIEN 
GOSUB50, GOT01040 
IIB_INT(Ao/ 256),LB_AO_2 
56-UB,OP£N2 , 8, 2, "01 "+N 
FS+",P , W" 
PRINT'2 , CHR$(LB):CHR${ 
HB);IGOSUBI09B 
GOSUB1010,PRINT,2,CHR$ 
(L) ; CHRS (H) :CHR$ (U): ,I 
FU>0THENI070 
CLOSE2 , PRINT"SAVE COMP 
LETE." ,RETURN-

PM 1090 PQRI-I T034;READU$ INEXT 
,RETURN 

Program 2: Dynamusic Player 
See illstruetiolls ill article on page 
62 before typing jll, 

9EB0,20 20 9F AD 14 B3 80 85 B4 
9EB8 , 9F AD 15 03 80 86 9P 78 91 
9E10.A9 20 80 14 03 A9 9£ 80 E9 
9E18,15 B3 58 60 78 AD BS 9P 06 
9£20,80 14 03 AD 86 9P 80 15 47 
9E28,B3 58 6C 14 03 AD 00 9E 39 
9E3B,C9 00 00 08 A9 20 80 00 05 
9E 3S19E 4C 2B 9F E£ 8A 9F EE AS 
9E40,BE 9F EE 92 9F AD BB 9F IE 
9248 1CO 8A 9F DB 28 20 21 9£ 4C 
9E50'AO 60 9p 29 PE 80 04 D4 51 
9ES8 , AE BB 9F EB BB PO 0E 8E 7F 
9E6S ,S1 04 AE 87 9F 8E 0S D4 AD 
9E68,09 01 80 04 04 A9 00 80 37 
9E70z8A 9F AD 89 9F 80 Be 9F 13 
9E781AD 80 9F CO 8E 9F OS 2B 80 
9£80120 E1 9E AD 74 9P 29 FE 68 
9E88180 BB 04 AE 88 9P £0 OS 59 
9E90,PO OE 8£ 08 04 At 87 9P 2C 
9£98 ,8£ 07 04 e9 01 80 0e 04 33 
9£AS,A9 se 80 8E 9P AD 89 9F B3 
9£A8,80 BD 9F AD 91 9F CD 92 IB 
9EB0 ,9F 00 26 20 El 9E AD 78 B9 
9EB8,9P 29 FE 80 12 04 AE 88 92 
9Ece,9F E0 S0 F0 BE 8E 0P 04 B2 
9£CBIAE 87 9F 8E 0E D4 09 01 F2 
9EOBI80 12 04 A9 00 BO 92 9F 89 
9ED8,AD 89 9P BO 91 9F 6C 85 85 
9£E0,9F AB BB AS 01 29 PC 85 9C 
9EE8,01 89 00 AS 99 87 9P C8 12 
9EP0 ,C0 03 DB FS AB A5 01 09 AP 
9EF8103 85 01 C0 00 Fe 12 AD OA 
9PBO,EA 9E 18 69 03 80 £A 9£ 88 
9F08,AD fB 9E 69 00 80 EB 9£ 30 
9P1S1 60 68 68 AD 87 9F C9 00 CF 
9F18,FS 66 20 20 9F 6C 85 9F Bl 
9P20 ,AO 00 99 00 D4 C8 C0 19 47 
9F28,DB F8 4C 1C 9E 20 5B 9F 25 
9F301A~ BB AS 99 B7 9F C8 C0 FF 
9P38,1S DO F8 A9 02 80 BB 9F 6A 
9F4B,80 80 9F BO 91 9F A9 00 04 
9P4B ,BD EA 9E A9 AD 80 EB 9£ 29 
9FSB,AS 38 C9 AS DB 04 A9 90 3D 
9FS81S5 38 60 A0 B6 89 69 9F 07 
9F6BI99 00 04 C8 C0 19 DO FS 95 
9F68 , 60 00 00 FP 00 40 09 00 EA 
9F70,00 00 FF 00 40 09 00 Be os 
9F7B,00 FF 00 40 09 00 00 00 04 
9F80,00 OF 60 31 EA FF F8 A8 9A 
9F8BIBB PP BB PF BO FF 00 PF C7 
9P90z00 00 00 00 00 00 00 00 CP 

Program 3: Dynamusic 
Customizer 
JJ 10 PRINT " (CLR)[RVS)[BLK}OYN 

AHUSIC CUSTOMIZER{OOWN ) " 
PO 20 INPUT"NAME OF FILE TO BE 

SAVEO",N$ 
XJ 30 A-4044S,S- A,E- 40833 
KC 40 Il-INT(A/256) tL-A-256 *HI O 

PEN2,8 , 2, "0,"+NS+" , P, W", 
PRINT,2,CHR${L);CHR${H): 

GC 50 FORJ-STO£:PRINT,2,CHR$(P 
EEK{J) ): 

FE 60 IFST'OTHENPRINT " SAVE ERR 
OR.",PRINT,2ICLOSE2,ENO 

AS 70 N£XT,CLOSE2,PRINT "SAVE C 
OMPL£TE . " 

Program 4: Elite Demo 
See instructiolls in article on page 
62 before typing in, 
AOBS,0B 00 20 00 0B 20 77 07 91 
A00B.12 61 08 12 68 09 12 BE 17 
A0 10,3B 12 OF 10 12 F7 09 12 05 
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A01BiDF

A020:09

A028:27

A030:SF

A038:12

A040:43

A04Q:00

A050:09

A058:3B

A060:0F

A068:12

A070:2C

A078:DF

A080:09

A088:1D

A090:98

A098:09

A0A0:1D

A0A8:77

A0B0:09

A0B8:0B

A0C0:30

A0C8:12

A0D0:15

A0D8:DA

A0E0:09

A0E8ill

A0F0177

A0F8il2

A100:00

A108:98

A110:09

AHB:09

A120:77

A128;12

A130:16

A138:C3

A140:12

A148:27

A150:63

A158:12

A160:0E

A168:00

A170:12

A178:00

27 09

EF 13

09 3C

0C 12

68 09

09 87

00 09

00 00

12 DF

43 12

BE 3B

09 60

ID 09

Dl 12

09 A2

05 12

Dl 12

09 3C

B7 12

A2 25

12 83

0B 13

EF 0E

12 ED

0B 09

El 08

09 87

07 12

ED 05

09 A3

05 12

87 21

12 A2

07 12

98 05

12 61

10 09

18 0E

09 30

38 12

BE 3B

12 00

00 12

77 07

5A 00

00 00

12 EF

32 09

BE 3B

12 DF

21 09

DF 27

09 30

ID 12

87 21

09 DF

16 09

EF 0E

12 EF

25 09

Cl 2C

12 30

32 09

DF ID

09 DF

59 12

Cl 2C

12 85

05 12

85 23

12 DF

21 09

85 23

12 DF

25 09

DF ID

09 Dl

25 12

A2 25

12 Cl

08 12

3C 32

12 C3

0B 12

EF 13

IB Dl

00 12

DE 3B

12 00

00 5A

09 0F

0E 12

EF 13

12 68

27 09

F7 09

09 3C

0B L2

8F 0C

12 18

ID 09

77 07

09 3C

0E 12

00 00

12 00

0D 12

IE 19

09 00

ID 12

60 16

12 60

23 12

DF ID

09 IF

ID 09

EF 0E

12 IF

ID 09

60 16

09 30

12 09

60 16

12 60

2C 12

87 21

09 EF

10 09

98 05

12 30

12 12

00 00

12 A2

00 5A

01 00

43 B9

DF 21

12 2A

09 66

0F 9B

12 B4

3 2 B0

BE 37

12 62

0E 44

Cl Al

12 BD

32 50

DF D9

09 92

00 67

DF E7

09 59

00 B4

30 1C

09 51

16 BB

IF ED

09 82

15 54

C2 89

09 25

15 FE

00 06

09 2B

0B 91

68 BF

12 5B

16 95

60 9F

09 A9

13 EE

DF C5

12 27

0B E0

EF 58

12 Dl

25 66

00 51

00 29

BEFORE TYPING . . .

Before typing in programs, please

refer to "How To Type In

COMPUTED GAZETTE Programs,"

which appears before the Program

Listings.

DISK LIQUIDATION!
PREMIUM QUALIFY.' 5 YEAR WARRANTY!

; W MILLION DISKS MUST BESOLDI

5 1/4- DS DD UNIVERSAL Dr$KS

J 3i/2'0/StfSFCrnTHEM.iC14jUfG4r ^^TtfV'

AI0/rED;SC0t/jV7CpVPUr£R>lCCESS0fl/CS.'

#f4HI DUH F4OICi1* >imMi-lil<H.ii(VF« 11H

iHCII Hi"nJ'fJ»ni-H»r-ili-ir Unin|U^r 1,H

\UNITECH 2A-Z Thotndike Street
CamB/Mgo, MA 02W-1BB2

In Mass (617)BSa-SS55

Sprite Flip

Article on page 52.

Program 1: Sprite Flip

CH 10 HEM COPYRIGHT 1987 COMPU

TE1 PUBLICATIONS, INC. A

LL RIGHTS RESERVED

SE 20 POKE 53280,0:POKE 53281,

0:PRINTCHRS(14)"{CLR]

(DOWN] ESTREATING ML..."

DF 30 FORT=49152TO49329:READH:

POKET,H:CK=CK+H:NEXT

CP 40 IF CK<>25249 THEN PRINT

{SPACK}"ERROR IN DATA."

SE 50 DATA76.68,192,76,65,192

KA ,60 DATA165,251,72,165,252,7

2

DE 70 DATA32,145,192,32,54,192

XF 80 DATA160.0,162,60,32,46

ME 90 DATA192,32,46,192,32,46

EE 100 DATA192,202,202,202,202

,202

SM 110 DATA202,16,239,104,133,

252

UR 120 DATA104,133,251,96,189,

180

MR 130 DATA192,145,251,200,232

,96

CK 140 DATA160,63,17^,251,153,

180

KF 150 DM71192,136,16, 248, 96, 5

6

QH 160 DATA176,1,24,169,0,105

UH 170 DATA0,141,178,192,165,2

51

PK 180 DATA72,165,252,72,32,14

5

FP 190 DATA192,32,54,192,160,0

PJ 200 DATA185,180,192,72,185,

182

CC 210 DATA192,153,180,192,104

,153

PD 220 DATA182,192,200,200,200

,192

CF 230 DATA66,208,235,160,63,1
B5

EF 240 DATA180.192,174,178,192

,208

BF 250 DATA39,162,7,74,46,179

GA 260 DATA192,202,16,249, 173,

179

GJ 270 DATA192,145,251,136,16,

231

HM 2R0 DATA104,133,252,104,133

,251

SE 290 DATA96,169,0,133,251,13

4

FK 300 DATA252,70,252,102,251,

70

XC 310 DATA252,102,251,96,162,

7

CC 320 DATA74,8,74,46,179,192

GA 330 DATA40,46,179,192,202,2

02

BA 340 DATA16,242,48,20ES

Program 2: Sprite Flip Demo

BQ 10 REM COPYRIGHT 1987 - COM

PUTE1 PUBLICATIONS, INC.

ALL RIGHTS RESERVED

XH 20 DATA 0,0,0,127,192,0,127

,192

DE 30 DATA 0,126,0,0,127,0,0,1

19

XX 40 DATA 128,0,115,192,0,113

,224,0

EK 50 DATA (1,240,0,0,120,0,0,6

0

SP 60 DATA 0,0,30,0,0,15,0,0

FQ 70 DATA 7,128,0,3,192,0,1,2

24

SK 80 DATA 0,0,240,0,0,120,0,0

MK 90 DATA 60,0,0,30,0,0,12,25

5

KB 100 DATA 102,102,100,102,10

2, 100,102,102

BX 110 DATA 100,102,102,100,10

2,102,100,102

RX 120 DATA 102,100,102,102,10

0,102,102,100

FD 130 DATA 102,102,100,102,10

2,100,102,102

PG 140 DATA 100,102,102,100,25

5,254,100,238

SR 150 DATA 238,100,251,190,10

0,238,238,100

PE 160 DATA 251,190,100,238,23

8,100,251,190

JO 170 DATA 100,238,238,100,25

5,254,100,250

PX 1B0 POKE53280,0:POKE53281,0

KB 190 PRINTCHRS(142)"(CLB}":F

ORD=1TO24 : PRINT"1 [DOWN) "

:NEXT

EA 200 PRINTSPC(5)"{WHT}IJE>]. CO

PYRIGHT 19B7"

PP 210 PRINTSPC(5)"GCM COMPUTE

1 PUBLICATIONS INC."

JX 220 PRINTSPC(5)"JFK ALL RIG

HTS RESERVED"

JF 230 F0RX=lT01S:PRIHT"[UP)"t
tNEXT

GD 340 PRINTSPC(11)"£73SPRITE

{SPACEiFLIP DEMO[OFFj"

AC 250 FORD=1TO2500:NEXT

JK 260 POKE53280,0:POKE53281,0

jPRINT"(CLRt"
KA 270 PRINTC!IRS(14)"E8a":V-53

248:FORS=832TO958:READX

:POKES,X:NEXT

BA 280 POKE2040,14:POKE2041,13

GX 290 POKEV+21,7

SR 300 POKEV+40,5

MK 310 POKE53277,3:POKE53271,3

CX 320 POKEV,240:POKEV+1,202

PR 330 POKE53276,1:POKU53287,1

:POKE53286,6:POKE53 2B5,

2

JH 340 POKEV+2,70:POKEV+3,202

PX 350 PRINTCHRS(14)"{CLR}£83
(DOWN}1'

MB 360 PRINT"[RIGHT)THIS MACHI

NE LANGUAGE ROUTINE WIL

L"

QG 370 PRINT"[DOWN](RIGHTjMAXI

MIZE THE POTENTIAL OF Y

OUR SPRITE"

PE 380 PRINT"[DOWN](RIGHT)DATA

. FT ALLOWS YOU TO FLIP

SPRITES"

AF 390 PRINT"{DOWN){RIGHT]VERT

ICALLY OR HORIZONTALLY.

THEREFORE,"

AR 400 PRINT"(DOWN)(RIGHTjYOU
!SPACE)CAN PRODUCE FOUR

SPRITES FROM ONLY"

HQ 410 PRINT"{DOWN) [RIG[IT}ONE

{SPACE)DEFINITION. ANIM
ATED SPRITES ARE"

GS 420 PRINT"[DOWN}(RIGHTjPOSS

IBLE WITHOUT USING VALU

ABLE MEMORY."

HP 430 PRINT"fDOWN}[RVSlPRESS

[SPACE)(n)ORIZONTAL OR

iSPACE)(V)ERTICAL TO FL
IP"

JB 440 GETAS:IFAS = ""'TI1EN440

PE 450 IFAS="H"THENPOKE7B1,13:

SYS49152:P0KE781,14:SYS

49155:GOTO440

PH 460 IFAS="V"THENPOKE781,13:

SYS49158:POKE781,14iSYS

49158:GOTO440

PC 470 GOTO440

A018ID~' 27 09 " .. " OF 43 B9 Sprite Flip '4 
A020:09 EF 13 12 EF " 12 0' " SX •• DATA 0,0,240 ,0, 0,120,0,0 
A028.27 09 3C J2 " EF II 12 'A MX " DATA 60,0,0 , 30,0,0,12,25 
A030:8F 0C 12 " 3. 12 6. " 66 Article 011 page 52. 5 
Ml38: 12 68 09 12 OF " " OF 9B x. 100 DATA 102,102,100,102,10 
A040:43 139 87 21 " " " 12 B4 

Program 1: Sprite flip 
2 , 100,102,102 · 

A048.00 00 09 0' " " 3C 32 " BX 110 DATA 100,102,102,100,10 
M50:09 00 0O " " " 12 " 37 CII 10 REM COPYRIGIIT 1987 CO MPU 2,102,100,102 
A058:38 12 OF 10 12 8F 0C 12 ., 

TEl PUBLICATIONS , INC. A RJ( 120 DATA 102 , 100,102.102,10 
Ml60.0F 43 12 .7 " 12 18 DE " LL RIGHTS Rf!SERVED 0,102, Hl2,100 
A068 : 12 .E 3B " OF 10 O9 Cl Al SE " POKE 53280,0:POKE 53281 , FD llB DATA 102 , 102,100,102,10 
A070:2C " 6B " B' 77 07 12 eo 0:PRINTCHRS(14)M(CLR) 2,100 , 102 , 102 
MI78:DP 10 B' EF BE 09 3C 32 5B 

IDOWN)EB~CRf!ATING HL . . . M PC 14B DATA 100,102 ,1 02 ,100,25 
A080:09 Dl 12 12 EF 0E 12 OF D9 5.254,100,238 
A088:1D 0' A' 25 " 00 O0 B' " 

OF 30 FORT"49152T049329 : READH : 
SR 150 DATA 238,100.251,190,10 

A090:98 B5 12 Cl 'C 12 00 BB 67 POKE'T',H:CK-CK+Il : NEXT 0 , 238,238,100 
A098.09 Dl 12 12 J0 08 12 OF E7 C, 40 IF CKo25249 THEN PRINT 

"B DATA 251,190 , 100,238,23 {sPACEI~ERROR IN OATA .~ FE 
A0A0 , ID 0' 3C 32 " IE 19 ., " 8,100 , 251 . 190 
MABI77 .7 12 OF 10 09 00 •• B4 SE 50 OATA76 . 68 , 192,76 , 65,192 

JO "B DATA 100, 238 , 238,100 , 25 
A080.09 A2 25 ., OF 10 12 J0 lC ~:A ,60 OATA165,251,72,165 , 252,7 5,254,100,250 
A088 , 08 12 B3 5' 12 60 16 ., 51 , 

FX I •• POKE53280.0:POKE53281,0 
A0C0 :30 DB 12 Cl 2C 12 6O 16 BB DE 3D OATA32,145,192 . 32 , 54 , 192 

XB 190 PRINTCHRS(142) ~ !CLRIM,F 
A0C8 : 12 EF BE 12 85 23 12 lF ED XF •• 01\1'1\160,0 , 162,60 , 32,46 ORO_IT024:PRINTM[DOWNI~ 
A000il5 12 ED .5 12 OF 10 " 

., liE 90 OATA192,32 , 46 , 192 , 32,46 
:NEXT A008, OA on " .5 23 B' lF 15 54 EE 100 OATAI92,202.202,202.202 

EA , .. PRlNTSPC(51 "{W!lT)UOI CO 
A0E0,09 " •• 12 OF 10 0' C, " ,202 PYRIGHT 1987M -
A0E8 , 11 ., .7 21 ., " .E . , 25 511 110 DATA202 , 16 , 239,104.133 • pp ". PRINTSPC(5)"GCIl COMPUTE 
A0F0: 77 " 12 B5 23 12 IF 15 FE 252 , PUBLICATIONS-INC . .. 
A0f'B112 eo .5 12 " 10 . , D. • • UR 120 OATA104,133,251,96,189. JX 22D PRINTSPC(51"JFK ALL RIG A100109 0' A2 25 ., 60 " ., " ,.B HTS RESERVEO~ A10B,98 .s 12 DF 10 ., 3' •• 91 IIR llB OATAI92 , 145.251 , 200,232 23B FORX- 1TOI5 , PRIUT" (UP I": Ail0:09 .7 " ., 01 12 . , •• SF JF 

A11 8 109 12 A' 25 12 " 16 12 S. 
,96 :NEXT 

A2 " •• " 95 
CK 140 OATA160,63, 17) ,251.151, GO , .. PRINTSPC(11JME7~SPRITE AI20:77 " 12 12 ,.B {SPACE)FLIP OEMO!OFFj~ A12BI12 " .s 12 Cl 'C 12 G. 'F KF 15B OATAI92.136.16.248,96.5 

A130 : 16 12 61 •• 12 " 21 ., M • AC ". FORO-1T02500:NEXT 
All8,C1 ,. ., 3C 32 ., EF 13 EE 

"0 OATAI76 .I,24.1 69 .0. 105 
JX 260 POKE51280 ,0:POKE53281.0 

A140,12 " DE 12 C3 ,. .. D' C5 
OM ,PRlt-:TM{CLR)" 

A14B : 27 .. 3D D. 12 ,. 05 12 " 
UR ". OATA0 ,141,178 , 192 .165.2 XA ". PRINTCIlRS(141"EB~~:V-51 51 

A150 : 63 3. 12 EF 13 12 3D D. E. OATA72,165,252 ,72 ,3 2,14 
248:f'ORS-832T0958 : REAOX 

A158: 12 • E " , . Dl 12 12 EF 5. FK I •• :POKES,X:NEXT 
A160 :0E 12 B' •• 12 •• •• 12 Dl 5 lIA , .. POKE2040 . 14 : POKE2041.13 
A168:09 •• 12 DE " 12 A' 25 66 FF 190 OATAI92,32,54.192,160,0 GX ". POKEV+21, 7 
-'170112 77 .7 12 •• DO SA 0' 51 'J 'B. OATA185,180,192,72,185, SR 3 •• POKEV+40,5 
A178 :08 SA .0 .0 SA ., •• DO " I.' MX "0 POKE53277 ,3: POKE5327 1,3 

CC "0 OATAI92 .15) , 180 ,192 ,104 CX '" POKEV, 240:POKEV+l ,202 
, 153 PR m POK~:5)276.1 :POKE53287.1 

BEFORE TYPI NG . .. FD ". OATAI82 . 192,200 , 200,200 : POKP.53286 ,6: POKE5328S , 

Before typing in progranlS, please 
,192 , 

CF 23B OATA66 , 20B.235 , 160,63.1 JU 34B POKEV+2 , 70:POKEV+3 , 202 refer to "How To Type In .5 FX 35B PRINTCHRS(14)"{CLRJEB~ 
COMPUTE!'s GAImE Programs," EF ". OATA180.192 , 174,178,192 IDOwnlM 
which appears before Ihe Program . 208 II. 3 •• PRINT"{RIGIlTjTHIS MACHI 
lislings. BF 250 DATA 39 , 162. 7,74 , 46.179 NE LANGUAGE ROUTINE WIL 

GA 26. OATAI92 , 202,16,249.173, L" 
179 oa 37D PRINT " (DOWN II RIG 111' IMAXI 

GJ ", OATAI92,145 . 251 , 1)6.16, MIZE THE POTENTIAL OF Y 
231 OUR SPRITE M 

UII "B OATAI04 , 133.252,104,133 " 3.0 PRINT" {DOWN I {RIGHT)OATA 
,251 IT ALLO\lS YOU TO FLIP 

SE "B OATA96,169,O , 133,251, 13 SPRITES" 
4 AF "0 PRINT M !DOWN} {RIGHT}VERT 

FX ". DATA252,70.252,102,2SI, ICALLY OR 1I0RI ZOOTALLY. 
7. TIiEREFORE. ~ 

XC ". OATA252 , 102.251 , 96.162. AR 40B PRINT" { DOWN) { RIGHT !YOU 
7 I SPACE I CAN PRODUCE FOUR 

CC 320 OATA74.8, 74,46,179,192 SPRITES FROM ONLY~ 
GA 33B OATA40.46,179,192,202,2 HO 410 PRINT" (DOWN) I RIGIIT]ONE ., 

{SPACE)OEFINITION. ~IM 
BA 34B OATA16 , 242,4B , 20B ATED SPRITES AREM 

Program 2: Sprite flip Demo GS 420 PRINT" I DOUN} I RIGHT} POSS 
ISLE WITIIOUT USING YAW 

BO lB REM COPYRIGIIT 1987 - COM ABLE MEMORY. M 
PUTEI PUBLICATIONS. INC. HP 430 PRINT"{OOWN} {RVS)PRESS 

ALL RIGHTS RESERVED {SPACE] (H10RIZONTALOii 
xu 20 DATA 0,0.0 , 127.192.0,127 {SPACE} (ylERTICAL TO I'L 

,192 IP" 
DE 3D DATA 0,126,0 , 0 , 127,0,0.1 JB "0 aeTAS: II'AS_ MM TIIEN440 

19 " <SO IFAS- "/I MTHENPOKE781.13: 
XX 40 DATA 128 , 0.115,192,0.113 SYS49152 : POKE781,14 : SYS 

,224,0 49155 :GOT0440 
EX " DATA 0,240.0,0,120.0 . 0,6 PU "B IFAS -~ V"THENPOKE78t .13: 

• SYS4915B:POKE781 , 14ISYS 
SP " DATA e. O.30.0. 0.15,0. 0 49158:GOT0440 
"0 70 DATA 7 .128 .0,3.1 92 .0,1. 2 ' c 470 GOT04 40 



THEY'VE DONE IT AGAIN !
The programmers who created Snapshot 64, the hottest "memory cap

ture" utility on the market, have done it againl Introducing SUPER

SNAPSHOT, the ultimate cartridge for the C64/C128.

SUPER SNAPSHOT combines several different functions into one revo

lutionary new cartridge. First and foremost, SUPER SNAPSHOT is a state-

of-the-art memory capture device. This means that you can load a program

into your computer's RAM and, at the touch of a button, capture an exact

image of your computer's memory. That image can then be saved to disk,

allowing you to make working, UNPROTECTED backups of your software!

And that's just the beginning—here're some of the highlights of this incredible cartridge:

' The -js :::■ :l Innil In DOS woilrjo commands will support devices B,

9,10 and 11.

Our ROM-based machine language monitor will NOT corrupt memory1

Unique RESUME feature lets you fltp in and out ol running programs!

Hi-res screen dump works with 1525. 1526. & compatibles like Epson

& Gemini!

' SUPER SNAPSHOT also works with an ahermarkel disk drives tested to

date, such as the MSO, FSD, Enhancer, and more.

Special Bonus: 40 FREE customed designed Kracker Jax parameters complete wilh tast copior.

Why buy a separate cartridge (or each major function? A fast loader cartridge. A machine language monitor. A screen
dump. DOS wedge commands. A memory capture utility. What would it cost for (our or five cartridges, not to mention an ex

pansion board to hold them all? Thanks to SUPER SNAPSHOT, you'll never have to find out! SPECIAL OFFER FOR SNAP

SHOT 64 OWNERS: Send us your working Snapshot 64 cartridge (with the original owner's manual AND the (unction key

overlay card) in good, working condition with your order (or a $10.00 discount off the price of the new SUPER SNAPSHOT!

This offer applies only to direct orders. „„„„ SNApSH0T 64/ONLY $49.95

SUPER SNAPSHOT works on the C64 or the C128 in the H mods!

Will copy 99.9% of all memory resident software on Ihe market today!

' SUPER SNAPSHOT (lies will run without the cartridge being plugged

in!

' No experience required thanks to our window driven user menus!

' Allows you to combine several different programs onto a single disk!

' Z4K on Board—BBSily expandable to 40K with plug In EPFOH's1

> Our TurboDOS is the most compatible fast loader we've ever tested!

QCMPITEP MART

Need more into' Call or

write tor 0111 dee catalog

DEALERS—Don'I miss Oul

on tins one—CALL1

CHECKS. MONEY ORDERS OH VISA/MASTERCARD.

Mail your orderlo Comculer Marl

?700 NE Andresen Road/Vancouver. WA 98651

Wione orders welcome JOB-695-1393

Same day shipping

PLEASE NOTE- Fr» thlpplng ft hindtlna on ill orders. ■ COD ordm muil idd J3.00 lo loUl order. WA ■■-.... ni. musl add 7.3% »ki 1»>.
Sorry no COD cxd.™ tccspled liom oultkJ* tt» U.S. ■ All ordsn mm! b* p«kl In U.S. fundi. ■ Overie«B onf»r» dImm »Od K.00 p» unit

Canadlini m»y order from: Mirahntaw Soltwsre, P.O. Boi 1313. Stckvlll*, N.B. EOA3C0 ___

THE AMAZING

VOICE MASTER

ENTER

THE FINAL

FRONTIER

OF

MAN-TO-MACHINE

COMMUNICATIONS

There 15 noining else like

it. Voice Moster gives

both speech output
and voico recognition wilh Ihls single hardware product! Your voice

controls programs, ot home opplionces, robols. and more with spoken

command! Vorbal response back gives sialus. verifies, or requests your

reply'Speech ouipuiand recognition patterns are rocorded In wilh your

voice Or use the voice ot your Irlend. boss, teacher, mother, even the

to rriily pet1 Programming Is simplewith newcorrirriandsodded To BASIC.

A music bonus program lels you write and compose musical scores

simply by humming the tune. Unlimited applications tor fun. education,

and commercial use Design youl own programs \& profit. Speech and

recognition quality unsurpassed by even the moil sophisticated

macWnos. Only Covoi provides this high-tech marvel at a price less than

most common peripherals

TheCovoxVoice Wastercomes completewlh oil hardware and software

for only SB9.95 (Add %A shipoing and handling for USA. S6 Canada. S1D
overseas) Available for CammodoiQW/128, Apple II. ll-.llc. lie. Atari 800.

600XL 130 XE. Specify when ordering. Visa. MasterCard phone orders

occepted

Call o/ write tot FREE Voice Moster Infopak
and special combination package otters.

COVOX ilMC, dept. CG
675-D Conger Street • EuQene, Ooaon 07402

71 • toiei JQ7(

U.SA

FSD-2

EXCELERATOR + PLUS

Commodore Compatible

Disk Drive

Faster, Quieter, More

Compact and More

Reliable Than the

1541 & 1541C!

NOW ONLY *159
Guaranteed 100% Compatibility

II even enhances GEGS!

Full One-Year Warranty

Satisfaction Guaranteed

Fas I Delivery

Advanced Direct

Drive Technology

Comes Ready to Run and Works

Smoothly wilh [he Commodore

64.64C. VIC 20, Plus4. C 123 (in

64 mode} and 16.

CALL NOW TOLL-FREE

1-800-356-5178
'=~z =^= 4 Emerald Components International

Dept. C, P.O. Box 1441. Eugsnrj. OR 97440

Customer Service: 503/603-1154

THEY'VE DONE IT AGAIN! 
The programmers who crealed Snapshot 64 , the hottest "memory cap· 

lure" uWlty on the marke t. have done It ag ain! Introducing SUPER 
SNAPSHOT, the ultimate cartridge l or the CS4/C I 28. 

SUPER SNAPSHOT combi nes several different lunct lons lnto one revo
lutionary new cartridge. First and foremos t, SUPER SNAPSHOT Is a stat e· 
of·the-arl memory capture device. This means thai you can toad a program 
into your computer's RAM and, at the touch 01 a button, capture an exact 
image of youl compute" s memory. That Image can then be saved to disk, 
allowing you \0 make work ing, UNPROTECTED backups of your software! 

And thaI's jusllhe beglnnlng-herO 'fe some 01 tho highlights ol th!s Incredible cartridge: 

• SUPEII SNAPSHOT WOI'kl on Ih. CI>' or til, CU81n tile I>' mod.! • TlIIspedal blillt In DOS w1ll9' (;Omm.nds wi! Sllpport dmces 8, 
• WI. copy gg.g". 01 . 1 memory resld , nl lottwlre on tile market tod.yl g, 10 .nd 11. 
• SUPER SHAPSHOT l iles wlft rlln w"houl the urtrldgt btlng ptugglll • Our ROM,b.slll m.chlne langll.g. monHor will NOT corrllpt memory! 

In! • Unlqlle AESUME luture lets YOll /lIp iII.nd out ol l'\lnnlng ptOgtlmsl 
• Ho uptrlence n!qulrlll thanks to DIIr window driven USff m.nusl • H" rlS sCI.en dump works with 1525, 1526. & compatibles ti ke Epsan 
• Allows YOII III eambin. uven! dillennt progrlms onlo I single disk! & Gemini! 
• 24K on board- easily uplnd.bIe to 40K with plug ill EPAOM'sl • SUP£R SHAPSHOT also works with al alttrmarket disk drives tested Ia 
• Ollr TurbaOOS Is till most compatible last !older WI ' \'II'III test,dl dill, slich II the MSO, FSD, Enh.ncer, Ind mOil, 

• SplH:lal Bonul: 40 FREE clistomed dlligned KrlCker J IX plllrnetert camplell wHh lui capler , 
Why buy a separate cartridge fo r oach major function? A last loader cartridge. A machine language monitor. A screen 

dump. DOS wedge commands. A memory capture util ity. What would It cost l or four o r five cartridges, not to ment ion an ex· 
panslon board to hold them all? Thanks to SUPER SNAPSHOT, you' lI never have to lind out! SPECIAL OFFER FOR SNAP· 
SHOT 64 OWNERS: Send us your working Snapsho t 64 cartr idge (with the original owner's manual AND the function key 
overlay card) In good, work ing condil ion w ith your o rder lor a $10.00 discount off the price o f Ihe new SUPER SNAPSHOT! 
This oller applies only to d irect orders. 

SUPER SNAPSHOT 64/0NLY $49.95 

(J()M~UTEfl MART 

Need ITO"t mia' Ca' ar 
WIlle lar our tree catillog 

CHECJ(S, MGNEY ORDERS OR Vl$AJMASTERtAIID. 
Mill roor order to Compuler Min 
2700 HE AtI(lresen RCWld/VafICOU'Iff . WI. 98661 
Pnone orders weltorne 206·695·1393 DEAlERS Darn 1M! 0U1 

on 11"5 one-CALt' Same day snlp~ng 
PLEASE NOTt: FIN .hlc>llltlo .. II-Indltng on •• onHn. ' coo ard .... mu.,.dd 13.00 10 lolal....,.,.. WA IMkMnts m .... ,.dd 7.3% ..... Ia ... 
Sony, no COD ont. ... ec.plld hom outside u.. U.s. ' An onHn mu.' boo pilei 111 U.s. "'1IIIa. · 0.. ..... onMn p ...... dd $5.00 1* untl 

C.".dl.,,- m.y ....,.,. lrom: M ... tmtw SOltw .... P.o. Do_ 1212, $_011", N.D. EOA 3CO 

ENTER 
THE RNA! 
FIIONTIER 

OF 
MAN·TO-MACHINE 
COMMUNICAnONS 

There Is f"IOIfWrg ebe tike 
it. VoIce MosllII' gNes 
!)Olh Speech O ... lput 
ond YOIco rocognilion with IhIs single hofdwaro prOOuClI YWI YOioe 
CQfltlQls PfQOIOms. or home ~ reboIr. and IY"IOIe wiIn JPOkon 
ccrrvTIOOdr. Verbal f85POIl58 boCk gIYes stolus. verities. or requesls yQU' 
feo/Vt Speech OVIpUT onCI f8COgflIl ion POIIemI ore reeoroed In wllh yQU' 
voIco Or uw tne YOIce 0\' VtU" trlend. bo$$. toocner. motner.--.Ihe 
10/l"Ii1V poll PtogrammIng Is sImpIowlth ntHIC(:fNfIQ(ICbOdded toBASIC. 
A mu.c bonus progrom leis '!OJ wrITe onCI 00l'"1"IOOIO mu:sieot scores 
simply by humming Ina tune. Uotlmitect opptlcotkJn, lor fun. edIJcotlon. 
ond oomlTlElfClot use. Design YOUI own prooroms lor protil. Speech and 
rocognllkJn QUQl ily un$UflXI$$OO bV even the IT"IO$I sophi$t icolect 
mochtnor. Only COvw prOVIdes 11'111 high.lech morvel 01 ° price less than 
most common periQherots. 

The ~ VoIceMcntlll' r:::otT"I8:Ic:omcIelewilholi hofdwaroonCllOltvo<lte 
loren, 58995. (Add S4 shIppr.g onCI handing lor ~ SClConaoa. SID 
oYIIfW(IS. )AvoIloOleIOl'CCM ,. ,1000I00<411 2a.ApcIe L.· .1c::.1e.Alori IlOO. 
I!OOXl 130 XE. Specify wt"«I 0td0fIng. VIXl, Mos!OICord phona ordan 
<XCOO<od. 

Coli ex wrl/Ie (ex FtlfE VOIctt Mo.., Inlopak 
and sp«/tJ1 eom/;)/not/on package oIftIrJ. 

• 
COVOX INC. , DEPT. CG 

FSD-2 
EXCELERATOR + PLUS 

Commodore Compatible 
Disk Drive 

Faster, Quieter, More 
Compact and More 
Reliable Than the 
1541 & 1541C! 

NOW ONLY 
Guaranteed 100% Compallbllity 
11 even enhances GEOS! 

Full One-Yoar Warranty 

SOll' laclIon Guaranteed 

Fal l D. llvery 

Advanced Direct 
Drive Techno logy 
Comes Ready 10 Run and WOlks 
Smoothly with the Commodore 
64. 64C. VIC 20. PIU14. C 128 11n 
64 model and 16. 

CALL NOW TOLL-FREE 

1-800-356-5178 
~ ~ re Emerald Componente Intornatlonal 
==,-s...,: s Dept C.PO Boll 144t,Eugt'M.OR9744Q 
= ""='" = Customer Service 503/683-1154 



BULL'S-EYE

SO GOOD.

EVEN WE CANT BELIEVE IT.

Think of tho besl disks In your library; ths very tosl

onoah ihe cream of (he crop. Chuncos are, those aro
Ihe aamo disks thai you haven't been able to back

up. Until now.

BULL1: cif: was created for only one reason: lo

back up iha impossible. To archive the Di-oflramg
thai are prolecEed wilh I ha ■■■■-,.■->!. lougrmst
routines on (ho marital.

We'd Hko (o go into more dotsll. bul wo can't—Iese

titles are so hoi, we can't mon Mori thok namoB in
this ad. But you know tho onus wo moan. Jusi ihlnk

Ql Iha biQgesl names in soltware Think of ihe most
complex and ofl&ctive proloctlon acTiemes you'vo

ever run up against. Now think of the very best

archival sofiware on me marital loday...

— ifOm XTtckwi Jmi.

ONLY $19.95

KRACKER JAX

A REVOLUTION IN

ARCHIVAL SOFTWARE!

jLn^kflr-jfli Is Iha powerful parameter copy system

mat Is taking Ida country By storm! Whal IS a
parameter! IT s a custom program Ihat allows you'
1&4I or 1571 disk drive lo strip all copy protection

from your expensive 90llwa.ro. leaving you with
UNPROTECTED, TOTALLY BROKEN Back-ups that
can even be copied with a simple fast copier

• Zrackir Jn Is Ihe BEST program (it lla kind!

• Kracktr )u will back up lilies that Ihe nibblers

CANT!

• inckir in requires NO special knowledge to
Opentsl

■ Enekir Ju alrlps protection In a malter of

SECONDS!
■ ir.iiir Jax la priced RIGHT--him 119.95 per

Volume.

• iruinriu la UNPROTECTED—easy to back up!
■ irukn Ju updalns are available QUARTERLY!

VOLUME FIVE INCLUDES A POWERFUL

NEW CW/C128 FAST COPIER!

ALL NEW VOLUME FIVE

VOL. 1-4 STILL AVAILABLE.

ONLY S19.95 EACH!

KIT

Are you ready lo taka control of your software? Lei
us help! Our Hiefctr'i uililij in contains the mosl

impresses array ol tools over assembled in a single
package! You gel:

•WHOLE DISK U SAO El EH RORJ DENSITY
SCANNER—gel needed Inlo last!

•OCR EDITOR—view raw data the way your
comfiutBi reads It!

• FAST DATA COPIER—non'r write errors!
• 1 OH 2 DRIVE NIBBLER-state of the an!

• FILE TRACK AND SECTOR TRACER-find any
sector link In a file /as/'

•BYTE PATTERN FINDER-scan the disk for any

pattern you choose!

• CUSTOM COPIER (-RtA i on :■ ■■ ..-., one ol its
kind!

• RELOCATABLE MIL MONITORS—Including drive
monitor!

• FAST FORMATTER—programmable tracks or
whole disk!

•DISK FILE UHj-qulckly |md file start and end

uMnjtMII

So how good is this package? Just remember that
It's pul out by Xraofcar jh. the people who live at

the cutting edge nf archival technology- That's how
good 11 Isi

ONLY $19.95

KRACKER JAX® REVEALED! THE BOOK
At i.i:.: linker jn lakes you beyond Itie protection Darner. The secrets ol un-
protecting sotiware are yours wltn xnckir Ju revealed1

We'll show you eiactly how to deleal live Olllerent protection schemes
ancompasslno scores ol current programs. Our tutorial has twenty specific
examples lo lead you aiep by stop, to a new level ol knowledge. Here's whal you
get1

• ErankiT Jbk revealed. • Areselswlich. • A utility disk. ■ 20 parameters on disk.

ONLY J23.50 COMPLETE!
piojt.c illow Iwq weak 3 lor delivery.

THE SHOTGUN
Those of you who have used our Irncktt Jan parameters know just how good
they are. Can you Imagine the kind ol nlbbler we could put out? Well, you don't
have to Imagine It because It's HERE! tub bhotqu*. our new premium nibbler
utility, Is available two ways:

■ IBM SHOTQii;; oy Itself—offered to you at Ihe unheard of Introductory price of
only si.'. 'I',!

• THt loadkd IBOWDM—Packaged WITH 32 ol the most popular xraeKir
Jnt parameters ever created—only S19.95!

Whichever version you va— you'll Una tlic ihotqum to b« loygl to thexraemr
Jax Iradlllon of more quality for lass money.

THE C-188 CANNON

Here's the package you C-12S owners have been
waiting For! The c-iucuioi gives you more power

lhan you ever hoped <or! Just look al some ol Iheso
capabiliiles-

■ NIBBLER—Wortis with single or dual 1571/1M1
drives!

•FAST COPIER—Great lor data dliks or use wllh
KricKBr Jul

•FILE COPIER—Makes file maintenance and ma
nipulation easy!

■ 1W1 FAST COPIER—For use wllh ttie new high
speed 3.S" drive!

■1M1 FILE COPIER—For high speed file manipu
lation!

• MFM COPIER—Copies unprolected IBM anO CP/M
disks!

•TrS EDITOR—Works with 1541, 15/1. and the new
1581 drives!

■ ERROR SCANNER—Complete with onscreen
display1

■ DENSITY SCANNER—Check for altered densities
track by Erack!

• DIRECTORY EOITOR—Alter & organiie your disk
directories!

• XBACKU Ml-You also get 100 of our moat
popular parameters!

You've seen nib biers alone trial sold for thlnyflvo or
forly dollars, And the 100 Eriukir Jmv parameters are

s twenty dollar value. Vet the ENTIRE c-jis tuaioi
utility package lolls for lust $34.85. Never before hn

This much powar and control been Integrated Into a
single, affordable product. If you own a C-12fl, you
deserve Ihe c-iucuraoii

C-126 owners, this Is Iha package

of your dreams—only $34.95

THE GRAPHIC LABEL WIZARD

Ho, we don't nave the lint graphic label uiilltyon the market—but we have the Ben one! Without doubt, the
Wiiard is the hottest graphic label rr< ':,'■■ around! Check out some of these leatures:

• Use Print Shop, Print Master, or your own custom graphics! • Print a graphic S up lo B lines of tetl on a
standard label! • Uses pop up menus/includes eitra flraphlcsJsaves labels onio disk! • Works wiih both Epson

& Commodore compatible dot matrli printers! • Will print dllferenl lent styles 4 sires on appropriate prlnfera!
• Hires preview of up to 4 different graphics on screen alone lime! • Machine language programming for ullra-
fast speed ano tleilhlllty! • Special CATALOG feature lets you print tilled display sheets ol your Prlni Shop.
Pr Immaster, and custom graphics—with up to 28 high-res graphics per page!

And these are jusi some of Ihe thlnas thai the Oiaphloa LaMI wlnra can do! So Ihe next lime your custom
labels need a special touch, |usi summon up a little magic—from Ihe Wizard.

ONLY $24.95

THE MSD DUAL CANNON
MSQ owners aren't lad out In the cold anymore! The all now MID SOU. cmoa gives you state of Iha art
conirol over your advanced equipment! You get:

• A NIBBLER—lor backing up your protected programs! • A PILE COPIER—'or eaay Ille maintenance and
manipulation! • A SECTOR EDITOR—dovoloped |us1 for Ihe MSD dual drive! • FAST COPIER—that WON'T
transfer errors—perfect lor use wltn data disk or Kraekar Ju parameters! • AUTO MODE—drive can copy
without computer connected! • SPECIAL BONUS—you gel 32 free inckn Ju parameters!

Start getting the lull performance that your MSD drives are capable of delivering. You already know you own
the finest drives available—so why settle for anything less than me best utilities made lor [ham?

Gel the most out ol your special equipment—only $34.95!

SUPER CAT

If you had Ihe time and skill lo create your own custom disk catalog system, the paramount system of your
wildest dreams, II probably STILL wouldn't have all Ihe features ol inrn cur For enemple: • Catalog up to
MO disk directories—12B0 wllh 2 drives! • Indei & alphabellie over 5000 tllles—10000 with 2 drives! • Unique

10's are NOT necessaryllA printer Is NOT required! • Find ANY title In 10 seconds—sorl 11X10 tills* In S
seconds! • Automatic entry with Selection, Edit, and Cress Ref. options!

sum o»I has literally loo many features to 111 In here. From the easy, menu driven work screens to the
comprehensive output options, mil OAT is the most powerful and complete disk catalog system available
today!

Tho ultimate software library Index system—only $24.SS

BASIC PROGRAMMERS—CONTACT US ABOUT "ONLINE HELP!1

GCMPITEP MART

Need more info? Can or

wnle lor our tree catalog

Program sufitiissions wan led1

Good commissions—

Naiirjnal Marketing.

CHECKS. MONEY ORDERS OH VISA/MftSTERCARD.

Mail your order lo Computer Mart. Dept I

3700 NE Andresen Road/Vancouver, WA 99661

Phons orders welcome. 206-695-1393

Same day shipping/1 No C O.D. orders outside U.S.

PLEASE NOTE: Fr» shipping ( handling on ill orders • C.O.D. add 13.00 lo tolal order • All orders musl be paid In U.S. funds.

DEALERS—WE HAVE THE SUPPORT YOU'RE LOOKING FOR!
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01 your dreaml -only $34,95 
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ONLY $24,95 
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GBt the most out of your s pecial equipment-only $34.951 

SUPEB CD 
n you \\til the IItn1lnd Ikltllo C'''" YOU' own cu.tom dllk caillog Iyll,m.'''' paflmounl ,.,..tlm 01 you. 
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The ultlmat. softw.re IIbrery Index sYltlm-only 124.99 

BASIC PROGRAMMERS-CONTACT US ABOUT "ON·LINE HELP!" 

[JUM~UTEA MART 

CHECKS. MOHEY OIUUS OR 'llSAlIU.STEliCARO. 
1.1.,1 )'OU. order to COmpultl" M.rt. Dell' I 
2700 NE Andresen IWd/VlntowIf. W1I 9!661 
Phone orders w",orne: 206·695"393 
Silme day ShiPPlfIg/ No C.O.D. orders OIrlside U.S. 

PLEASE NOT E: F ... 1h/ppl'>O' "'''''Ung on In Old .... C.O.D . • 1Id 13.00 to 101a1 orOlI' A" onS8fI mu,t be p.leI In U.I, 'unci .. 

DEALERS-WE HAVE THE SUPPORT YOU'RE LOOKING FOR! 

8" .-. .. 



ATTENTION C-128 OWNERSf
FEEL NEGLECTED?

NO 80-COLUMN GRAPHICS

SOFTWARE?

The Commodore C-128 is Ihe most powerful and flexible 8-bit

microcomputer yet released to ttie public. Unfortunately, there is

little software available lor its native 80-Column mode; and most ol

that is Productivity software using only the Text Character Display,

not the true 80-Column Hi-Res Graphic Display whtch the

machine is capable of producing,

Commodore originally intended the C-128's 8563 Video Display

Chip to support 80-Columns only in Text mode, not Graphics.

While standard C-128 Basic takes full advantage of ihedO-Column

graphics capability ol the machine, there is almost nothing which

allows the Basic programmer access to the 80-Column Graphics

mode (Yes, there is an 80-Coiumn Graphics mode!).

TIRED OF WAITING FOR YOUR 128 TO
COME ALIVE? WAIT NO MORE.

BASIC 8 IS HERE!
Patech Software is proud to introduce Basic S with Basic Paint,

ihe first C-128 software package specifically designed to unleash

the hidden graphics potential of your Commodore C-128. Using a

special wedge technique, Basic 8 achieves performance rivaling

that of 16-bit micros! Imagine your 128 producing resolution of

640 x 200 in monochrome and 640 x 192 in 16 colors without

additional hardware! Basic 8 provides the Basic programmer with

the most powerful and productive graphics system ever devel

oped for an 8-bit microcomputer!

A NEW HI-RES 3-D GRAPHICS

LANGUAGE FOR THE C-128
Basic 8 adds over 50 Hi-Res graphics commands to Basic 7.0 and

is completely compatible with its advanced non-graphic com

mands. You work in a true 3-Dimensional environment, control

ling such parameters as perspective, viewing angles and the

origin & depth of the view. Just select one of many graphics

modes and draw 3-D lines, dots, circles, bones, variable arcs and

a multitude of complex solid shapes with a single command.

Switch easily between any of the 32 pre-defined graphic screens,

scroll a screen, save and load multiple screens as brushes, define

a logo, paint with exotic color patterns ol your own design and

print hard copy of your screens in various sizes and in color!

We've even added commands for graphic cut a paste functions,

brushes, windows and fonts along with ultra-sophisticated con>

cepts like multidraw, grow, shearing, scaling and much, much, more.

More than a mere extension of Basic 7.0 - Basic 8 is a total

Development System which provides a whole new and exciting

programming environment. Chances are that if your graphic

imagination can see it Basic 8 will let you do itf.

UNHEARD-OF RESOLUTION AND

STUNNING COLOR DISPLAYS ON YOUR

C-128!
Pixel Resolution (screen size) and Color Resolution (color cell

size) are determined by available Video RAM. The C-128 has 16K.

This can be upgraded to the 64K of the C-128D.

The unexpanded C-12B produces a full 640 x 200 screen in

monochrome and a maximum of 640 x 192 in color with an 8 x 16

dot cell, increasing color resolution (smaller cell) decreases

screen height (Dot size remains the same throughout.) The most

useful screen is 640 x 176 with an 8 x 8 cell. That's Still pretty

impressive! (The C-64 has 320 x 200 with thesame cell.) If you use

a 640 x 152, you can double the color resolution to 8 x 4. The

resulting displays are absolutely stunning!

The 64K Video RAM allows the full 640 x 200 screen with an 8 x 2

cell (we doubled it again, this time with a full screen1) Several such

screens can reside in Video RAM simultaneously, each with dif

ferent resolutions. You can view one screen while working on

another and create Virtual Screens (larger than the displayable

640 x 200) in Video RAM,

BASIC PAINT - AN 80-COLUMN COLOR

DRAWING PROGRAM!
To demonstrate the power and versatility of this new graphics

language, we have created 8asic Painl. a flexible icon-based,

mouse driven, 80-Column color drawing application with menus,

fonts, brushes, patterns and requestors. Basic Painl is written in

Basic 8. so that screens you create with it may be saved for use in

your programs.

BASIC 8 GROWS WITH YOUR SYSTEM
Basic 8 supports all C-128 hardware upgrades and expanders.

Each timeyouup-gradeyour system. Basic 8 is ready and waiting

with even more graphic power than ever!

Special printing features include color printing, 90" rotatable

screens and variable dot density selection. The 64K Video RAM adds

printng of entire Virtual Screens with the lull page being dot address

able. Results are limited only by the capabilities ol your printer.

•• ALL THIS GRAPHICS POTENTIAL ••

IS YOURS AT THE INTRODUCTORY
PRICE OF S39.95

Includes: A 180-page Users Manual, the unprotected Basic B

Program Disk which creates Basic 8 Work Disks (with complete

Editor System). Basic Paint Work Disks and Basic S RunTime

Disks (letsyou load and run your creations independent ol Basic 8

using the included WORKBENCH utility).

Requires: C-128 or 128D, 80-Column RGB Monitors at least one

Commodore compatible Disk Drive,

Supports: Expanded Video RAM (to 64K), Both RAM Expanders.

The 1351 Proportional Mouse. Joysticks and most Dot Matrix Printers

BECOME A PUBLISHED SOFTWARE DEVELOPER! ENTER THE BASIC 8

PROGRAMMING CONTEST. WIN THE GRAND PRIZE OF $1,000.00 AND

PATECH SOFTWARE WILL PUBLISH YOUR PROGRAM! Three Other Cash

Prizes To Be Awarded. Details Included In The Basic 8 Package.

Mail your order to:

Computer Marl, Dept. S • 2700 NE Androsen Road • Vancouver, WA 98661

Phone orders welcome: 206-695-1393

Same day snipping/ No C.O.D. orders outside US

CHECKS, MONEY OflDERS OR VISA/MASTERCARD.

PLEASE NOTE: Froe shipping & handling on all orders • C.O.D. add S3.00

1o total order • All orden must be paid In U.S. lundi.

ATTENTION C-128 OWNERS! 
FEEL NEGLECTED? 
NO 80-COlUMN GRAPHICS 
SOFTWARE? 
The Commodore C- 128 is the most powerful and flexible 8-bil 
microcomputer yet released to the public. Unfortunately, there is 
linle software available for its native BO-Column mode; snd most 01 
that is Productivity software using only the Te)(t Character Oisplay. 
not the true aD-Column Hi-Res Graphic Display which the 
machine Is capable of producing. 

Commodore originally intended the C-12S's 8563 Video Display 
Chip \0 support BO-Columns only in Texi mode, not Graphics. 
While standard C-128 Basic takes lull advantage of the 40-Column 
graphics capability 01 the machine. there Is almost nothing which 
allows the Basic programmer access to the SO-Column Graphics 
mode (Yes, there is an aD-Column Graphics mode!). 

TIRED OF WAITING FOR YOUR 128 TO 
COME ALIVE? WAIT NO MORE. 
BASIC 8 IS HERE! 
Patech Software Is proud to introduce Basic 8 with Basic Paint 
the lirst C- t 28 software package speci fically designed to unleash 
the hidden graphics potential 01 your Commodore C-128. Using a 
special wedge technique, Basic 8 achieves performance rivaling 
that 0lt6-blt mlcrosl lmaglne your t28 producing resolution of 
640 x 200 In monochrome and 640 x 192 In 16 colors without 
additional hardware! Basic a provides the Basic programmer with 
the most powerful and productive graphics system ever devel
oped lor an a·blt mlcrocomputerl 

A NEW HI-RES 3-D GRAPHICS 
LANGUAGE FOR THE C-128 
Basic 8 adds over 50 Hi-Res graphics commands to Basic 7.0 and 
is completely compatible with its advanced non-graphic com
mands. You work in a true 3·Dlmenstonat environment. controt
ling such parameters as perspective, viewing angles and the 
origin & depth 01 the view. Just select one 01 many graphics 
modes and draw 3-0 lines, dots, ci rcles, boxes, variable arcs and 
a multitude 01 complex solid shapes with a single command. 

Switch easily between anyofthe 32 pre-defined graphic screens. 
scrOll a screen, save and load multiplescroons as brushes. define 
a logo, paint with exotic COlor palleros of your own design and 
prin t hard copy 01 your screens In various sizes end in color! 
We've even added commands lor graphic cut & paste functions, 
brushes, windows and fonts along with ultra-sophisticated con
cepts like muttidraw, grow. shearing. scaling and much, much, mOf8. 

More than a mere extension of Basic 7.0 - Basic 8 is a total 
Development System Which provides a whole new and exciting 
programming environment Chances are that il your graphic 
imagination can see it, Basic 8 will let you do i~ . 

UNHEARD-OF RESOlUTION AND 
STUNNING COLOR DISPLAYS ON YOUR 
C-128! 
Pixel Resolution (screen size) and Color Resolution (color cell 
size) are determined by available Video RAM, The C -126 has 16K. 
This can be upgraded to the 64K of the C-t26D. 

The unexpanded C-t28 produces a full 640 x 200 screen in 
monochrome and a maximum 01 640 x 192 in color with an 8 x 16 
dot cell. Increasing color resolution (smaller cell) decreases 
screen height (Dot Size remains the same throughout.) The most 
usetul screen is 640 x 176 with an 6 x 8 cell. That's still pretty 
impressive! (The C-64 has 320 x 200 with the same cell .) If you use 
a 640 x 152, you can double the color resolution to 8 x 4. The 
resulting displays are absolutely stunning! 

The 64K Video RAM allows the lull 640 x 200 screen with an 8 x 2 
cell (we doubled it again, this time with a full screen!) Several such 
screens can reside in Video RAM simultaneously, each with dil
ferent resolutions. You can view one screen while working on 
another and create Virlual Screens (larger than the displayable 
640 x 200) in Video RAM, 

BASIC PAINT - AN 80-COLUMN COlOR 
DRAWING PROGRAM! 
To demonstrate the power and versatility 01 this new graphics 
language, we have created Basic Paint, a ftexible Icon-based, 
mouse driven. 80-Column color drawing application with menus, 
fonts. brushes, panerns and r~uestors. Baalc Paint is wrillen In 
Basic 8. so that screens you create with it may be saved for use In 
your programs. 

BASIC 8 GROWS WITH YOUR SYSTEM 
Basic 8 suppOr1S all C-126 hardware upgrades and e~panders. 
Each time you up-grade your system, Basic 8 is ready and waiting 
with even more graphic power than ever! 
Special printing features include COlor printing, 90· rotatable 
SCleens and variable dot density selection The 64K Video RAM adds 
printing of entire Virlual Screens with the luI! page being dot address
able. Results are limited only by the capabilities 01 your printer. 

** ALL THIS GRAPHICS POTENTIAL ** 
IS YOURS /'J THE INTRODUCTORY 

PRICE OF $39_95 
Includes: A t60-page Users Manual, the unprotected Bulc 8 
Program Disk whIch creates Basic 8 Work Disks (wi th complete 
Editor System). Baalc Paint Work Disks and Basic 8 RunTime 
Disks(lets you load and run your creatlonslndependent ol Basic 8 
using the included WORKBENCH utility). 
Requires: C-t28 or 128D.80-Column RGB Monitor & at least one 
Commodore compatible Disk Drive. 

Expanded VIdeo RAM 
Printers 

BECOME A PUBLISHED SOFTWARE DEVELOPER! ENTER THE BASIC 8 
PROGRAMMING CONTEST, WIN THE GRAND PRIZE OF $1,000.00 AND 
PATECH SOFTWARE WILL PUBLISH YOUR PROGRAM! Three Other Cuh 
Prizea To Be Awarded. Details Included In The Basic 8 Package. 

Mail you. o.de. to: 
Compute. Mart Dept 5 . 2700 NE And'(I$8n Road . Vancouve •• WA 96661 
Phone o.ders welcome; 206-695-1393 
Same day shipping/No C.O.D. orders oul$ide U,s. 
CHECKS, MONEY ORDERS OR VISA/MASTERCARD. 
PLEASE NOTE; F ••• , hipping & handling on all CNd ... . C.O.D. add $3,00 
to tolsl ord .... An aIde .. mil'll be p.ld In U.S. lunda. 



GREAT SAVINGS ON
LEATHER ATTACHES

Unsnaps lor an

e»tra 1WT depth!

E-X-P-A-N-D-A-B-L-E

LEATHER BRIEFCASES
Make a bold, new impression al your next

business meeting. Order this set of TWO

cases (or the look and (eel of designer

attaches...without the high price, due to

our special arrangements.

• TWO Factory New. First Quality Cases

lor ONE Low Liquidation Price.

• Rich Pigskin-Like Interior, Plus Generous

Organization Pockets.

• Combination Locks Oflor Security.

• Choose Burgundy or Black.

Large Case. Ifs 13" H x 18V." W x 4V4" D

and easily expands an extra 1W in depth it

you need more room.

Banker's Case. Perfect lor meetings where

you need only a lew documents 11" H x

16'/i" W * Zft" D.

Shop and compare! You'll discover this is a

great buy tor TWO cases!

Compare At 5229.00

*59Liquidation Price

For Set of TWO . .,

Burgundy: Item H-2S3B-7037-518 S/H; SS.7S/isl

Black; Horn H-253B-7072-648 S/H: S5.75/HI

Credit c.i'd cusiome'i can order by

phone. 24 hours 2 day. ' Hflfi & nvpek

Toll-Free: 1-800-328-0609
5ak>i ociisjde me 4a contiguous tlalps aie subject ■□

ipecioJ condition! Please Cfli c wnie to pnquiri?

Kern H-2538SEND TO:

QEHO Direct Marketing Coip,

1405 Xenhim Una N/Mlnnuapohi,

Sena LtnlFitr Bn*lcMc(i} al %b$ pur sei, plus S5 75 per ?ei

(or snip, handling (Minnesota ru^donta add $\ sales lax

Sorry, no C0-0- orders.)

Send Burgundyh Kern H-2530-7037-5IB

Send Black, Item H-253S-7072-G4a

n tfly ctircfc of money order >i enclosed [Ho deays ifi

pfocess-ng orde<s paid by e

check n"££ U1---

Aid No

PLEASE PRINT CLEARLV

Apl «

Pnone L

Sign Here

'I Saved Time & Money with

PHYSICAL EXAM"
Disk drive read errors are a

frustrating waste of time! I use a

data base to keep records for our

club. Last week I experienced

read errors on my disk drive.

Luckily 1 have a 1541 Physical

Exam program. Tlic alignment

test confirmed what 1 had

suspected, my drive was out of

alignment. 1 am happy to report

that 1 aligned my drive

MYSELF. 1 avoided the wait for

repair and paid a fraction of the

cost.

1541 Physical Enm Sample Scrttn

/ \

Package includes: • True digital alignment disk with offset tracks.

• Mechanical Stop Test • Speed Test • Illustrated manual with

instructions for performing alignment, adjusting speed and stop

position. • Print test results for future reference.

Physical Exam is available for ihcsc drives: 1541, 1571, 8050, 8250,

4040, SFD 1001. Please Specify Drive! 139.95 EA. + SHIP.

Sft Reviews in: Run Special Issue «3, l/87. p.83; Info #11. Aug/Sepl 86. p.46 Mid-

nite Gazette, April 1 9B6, p. ] 9. ^

Cardinal Software -^P Order To11 Frce l0 ■ 4 MON-SAT
14840 liiiild America Dr. Q /~W S\ ^ £ *\ '

WoodhridBe.VA 22191 ANN / f) /—
Info: (703) 491-6494 "W / \J X-

THE LOWEST THE 6(

PRICES SERVE

CALL f614J 864

£ ELECTRONIC ONE*
-9994- P.O.

Q: commodorB Xfmxni
HARDWARE

WC6«* COMPUTER 159 99

128C12BK COMPUTER 229 99

IHICOISKORIVE 16999

1S71C DISK DRIVE 239 99

1802C MONITOR 189 99

1902ARGBMON1TOR 2E9 99

COMPUTER ACCESSOFIIE5

1351 MOUSE 3999

RS;32INTErtFACE 3999

MESSENGER MODEM 3499

AVATEX12O0MODEM !999

AVATEK 120OHC

MODEM 109 99

1EIECJR 39 99

KETECSR 56 99

IHIRlH
rain i tm

JZ/IGTIC nia ' 1 ''■
■K 1 ' Uiu

CT 'iO ehvieu luni 1 en nn
61 Ah rUWtri iTrt lQy a^

PANASONjT tnaii lfl1] 99r ril vnLiul llu lUblr IkfJ ^J

PAIWJANlMMii ?h§ 99■ |-fci in^/ui 11 \j IVJM tvj wv

c e itf ric lf ^ 1 rtrtn i fr1 * c r» fiO
5C Mia HA 'LMJ -L <Cj sb

CALL FOR

DISKEnES JOYSTICKS

ACCESSORIES

HOW TO ORDER: CASHIER CHECK

ACE OF ACES

HEART OF AFRICA

ONE ON ONE

FLIGHT NIGHT

TOUCH FOOTBALL

KARATE CHAMP

SILENT SERVICE

Tflfi TEAM

WRESTLING

LEADER BOARD

GUN SHIP

SUBLOGIC FOOTBALL

SUBLOGIC BASEBALL

UP PERISCOPE

SUB BATTLE

GAME STAR

BASKETBALL

TENTH FRAME

SPY VS SPY

KARATEKA

COMMANDO

AUTOOUAL

SARDS TALE II

CHESTMASTEfi

2000

FLIGHT SI Mil

JET

SKY FOX

AHTIC FOX

Box

22 99

999

999

1899

999

22 99

1B99

24 99

22 99

22 99

29 99

26 99

18 99

24 99

18 99

24 99

999

18 93

2199

29 99

11.99

24 99

29 99

26 99

22 99

24 M

MONEYOR0EH.MA5TERCARD'

'HONE

LINES 10-eEST.

OPEN U-F

13428 • COLUMBUS. OHIO 432

SOFTWARE

GE05

PBNT SHOP

BUSINESS FORM

NEWSROOM

MACHS

MAC" 128

FAST LOAD

TURBO LOAO « SAVE

WORD PflO

W/TLRBO

WORDPRO

t;a w/file

SPREADSHEET

FILE PRO 64

POWER C

PAPERCLIP WiSPELL

SUPERBASE 64

SUPERBASE 128

POWER ASSEMBLER

P0CKETWRITEH64

CERTIFICATE MAKER

DATAMANAGER128

W0R0 MANAGER 128

SWIFT CALC128

SWIFT TAX*ja rn I I nn

PAPERCLIP II

COPY II

TOY SHOP

39 99

27 99

-22 99

29 99

22 99

27 99

24 99

17 99

22 99

22 99

22 99

18 99

22 99

28 99

49 99

59.99

29 99

27 99

28 99

39 99

39 99

39 99

33 99

49 99

1199

3199

SOFTWARE

SPECIALS

CHAMP WRESTLING

MARBLE MADNESS

LORDS OF CONQUEST

BARDS TAIL

ONE ON ONE

MAIL ORDER

MONSTER

ACE OF ACES

ARCTIC FOX

KILLED UNTIL DEAD

HIGH ROLLER

AMERICA'S CUP

TOUCHDOWN

FOOTBALL

«HI MATA JUDO

FIST

PARALLAY

FLIGHT SIM II

SILENT SERVICE

LEADER BOARD

DEADLINE

SATINS'HOLLOW

RALLY SPEEDWAY

HAROBALL

BASEBALL

SUPERBOWL SLINOAY

SUPERBOWL STATS

3

18 99

18 99

24 99

24 99

2199

1199

1199

1S99

24 99

16 99

18 99

24 99

11.99

18 99

18 99

18 99

29 99

22 99

22 99

499

499

499

18 99

24 99

1899

11.99

OR VISA' (ADO 4»t FORCHARGE CARDS) NO PERSONAL CHECKS

NO C 0 0 S SHIPPED UPS ALL PRICES SUBJECT TO CHANGE WITHOUT N0T1C

SHIPPINO: ADD (3 00 ON ALL ORDERS UNDER 1100 00

MULTIPLE ORDERS.

ADD JS 00 ON AIL ( 1DERS OVER ttM 00 ACIUAL FREIGHT CHARGED ON

INTERNATIONAL: ACTUAL fREIGHT CHARGED ON ALL ORDERS OUTSIDE THE CONTINENTAL UNITED STATES INCLUDING A P 0

POLICIES: NO RETURNS WITHOUT A RETURN AUTHOfllZATM

EXCHANGED NO EXCEPTIONS PLEASE SPECIFY

CALL Ofl WRITE

CflLL ELECTRONIC ONE

NO RETURNS UNLESS DEFECTIVE ALL DEFECTIVES

FOR FREE CATALOG

f.614) 864-9994 3R WRITE

VILL BE

GREAT SAVINGS ON 
LEATHER ATTACHES 

E·X·P·A·N·D·A·B·L·E 
LEATHER BRIEFCASES 
Make a bold, new impression al your nellt 
business meeling. Order this set 01 TWO 
cases lor the look and reel 01 desigrlef 
attaches ... without the high price, due to 
our special arrangements. 

• TWO Factory New, First Quality Cases 
for ONE Low Uquidalion Price. 

• Rich Pigskin-Uke Intel1or. Plus Generous 
Organization Pockets. 

• Combination Locks Ollcr Security. 
• Choose Burgundy or Slack. 

Large Case. It's 13" H )( ISW' W It <lW' D 
and easily e!<pands an extra 1't." indepth if 
you need more room. 

Banker', Case. Perlecl lor meetings where 
you need only a lew documents. 11" H " 
16'h" W It 21'1" D. 
Shop and compare! You'll discover this is a 
grea t buy lor TWO case'! 

Compare At ... . . . . . $229.00 

U quldation Price $59 
For Se t of TWO . . .. 

Burgundy: /C..., H.253t·7037·$11 S/H: 15.15' ... 
BI.c. : lI.m H·2531·7072·U8 SI H: $5.751. 01 

r ------------, c,..", .,,<1 <~._. c~n ",d ... by I pt>o .... 2~ ~ou .. ~ day. 1 d.,. a ........ I 
I TolI·Free: 1·800-328-0609 I 

So'" outoid. "'. ~I """'II~"'" .... ' ••• , •• "bjo<;l to 

I __ .'~~~~~~ .~'~~'~:". :,~~~_,,:,,~e .. _. 
I SEND TO: nem H·2538 

I B3!IJ Dbe~1 Marketing COfp. 
1'05 )(O'tIIum u .... NI Mlnneapoll .. MN 55,U I, "&<I 

I Send LAIIl>etBtlok'Ml" "$~ ..... _plu. U.75_MI 

1
10, .... P. _ling IMln __ II OOCI 1M ... I"'. 
Sotry. "" C.O.O. _ .. , 

I 
Send_BUfu~ndJ, ~.m H·2S38·7031·518 
Send _ BIo<1<. IIem H·2538· 7012·648 

I 0 My the<;k '" money <><0 .. ,. _ (No ""'ays on 
P/oc ..... ng "'.,.... paod by Clle<:1<) I ~'\i:,'.' De £l D @ D IG D IIiI! 

l Ace< NO E>P~ 
PLEASE PRINT CLEARt v 

I N"","~~~~~~~~~~~::~~~ I AclOt"'" Apt. 

1°' I $l3te ZIP 

I PhO<\t 

L .. "~. J ------------

"I Saved Time & Money with 
PHYSICAL EXAM" 

Disk d ri ve read errOr! are a 
frustrat in g waste o r time! I use a 
data base to keep records for our 
cl ub. Last week I experi enced 
read errors on my disk dri ve. 
Luckil y I have a 154 1 Physical 
Exam program. The alignment 
test confirmed what I had 
suspected, my drive was ou t of 
alignment. I am happy to rcport 
that I aligned my drive 
MYSELF. I avoided the wait for 
rcpair and paid a fraction of thc 
cost. 

Package inclu des: • True d igital alignm ent disk with offset tracks. 
• Mechanical Stop Test • Speed Test • Il lust rated manual with 
inslructio ns for perrorming alignment, ad justin g sp~ed and stop 
position . • P rint test result! ror ruture rderence. 
Physical Exam is available for thesc drives: 154 1, 157 1, 8050, 8250, 
4040, SFD 100 1. Please Specify Drive! S39.95 EA. + Sfil P. 
St. Rt .. ie ... In: R u n S IKei . l h , ue ' 3. tl87. p.8 ); Info 11 11 . Aug/Se pt 86. p.46 Mid· 

nile Guette, A pril 11186, p. 1 II , ~ 
C .. din. 1 sor . .... e ~ Order Toll Free to · 4 MON-SAT • 

~::'O,,~:;~~~';~:,~' 800 762-5645 :E 
Info: (703) 411 \ '()494 = 

PHONE 
WE LOWeST THE BeST 

ELECTRONIC ONE' LINes ,~e.s.T. 
PRICES S(RVICE OPEN ~, 

CALL r6 14J 864·9994 ·' P.O. BOK 13428 · COLUMBUS. OHIO 432 13 

C= c omm odore SOFTWARE 

"'""~ ...,."" SPECIALS 
IWIOWAIIE ACE OI.\C£S ". ~'" ~. CH.I.MP WRESTlihIG ". ~ I)n COMPUTER '". I£AATOFMRIC.I. ,. PRINTSHOI' ". M.IJI8I. E w.or; I: 55 ". .l!IC !?8kCOt.lPUl£R 229 99 ONE ONONE ,. 8US1NESS AlfIM LOflOSOfCONOUEST 2~ .99 

154 IC DISK ORIVE '". fllGllT NIGHT ". SHOP ------- n 99 '" "" 24.99 
.S1ICDls,>:DllNI: '". TOUCH FOO1BA1.l. ,. """.,. ~. BAllO'S TAl. ". UI02C MOHITOII '". 1'AAA1£~P ". ,.,," ". (WE ON (WE ". '9OVo~IoI{IN()OA ~99 SILENI SEIMCE "" ...,.,n " . '"" ""'. COMI'UIIA ACClUOfUU 1,I,G lEAM fASl l0AO ". MONST£A ". IlSl MOUSE ". WRESTLING ". TURBO LOA() a s.o.V£ ". .t.C[ or ACES ' Ug 
RS2l21NHRrACf ". L£ADfR BOAIIO n. ".,,'" AAeJlCFOJi: ". MESS£NGER MOIlE M ". '''" .. , "w ""- ". IClLEO UHlIlDfA() ". AVAT£)( 1200 MOO£M ". Sl8lOG!C fOOTBAlL ~. .,.,,'" ~FIOll.ER .3.99 
AVATEX 1200HC SlJ610GlC 8ASi:BAl.l n. 128WlfIU ". ""'ERICA'S CUP ". • ,)C. 11)9.99 If' PEAISCOP£ '8.99 SPREAOSHEEI " . TOJCHOOWII 
xtIECJR " .. SUB8Anu "" flU PRO6/. ". FOOTBAll. 11.99 
XETECSII ". GIJ,I£ ST,I.R """" ". lOtI ",.A T A JI.OO "" I"fIIIffERS 

8ASI(£TBAU ". pmRCUP WlSPfll ". ,., ". 
SIAAI/XI D '". TENTH FRAM( ". SlFEABAS£ is/. "W PAAAllAY 1!.99 

SPYVSSPY ,. SuPER9AS[ 128 ". fliGH I ~M II ~ " ST.l.R NX1OC 2.999 I'AAAT£1(A ". POWER .t.S5(M8L(R ". SU NTS£lMCr ". fORTIS 1)1,1 !JIO 
(IJOCfS) '". """"''''' ". POCKE IWRII£R 6/. ". lE.t.OEII9OAAO ". .m."'~ ~. aRTlflC.l1I MAKER ". """., '" STAR Pl)','i[R TVI'{ '"" BAROS uu n ". OAIAWoNAGEA 128 ". SAlINS ' HOI.lOW '. P.o.NASONIC loeH '89.99 

PANASO~ 1091; '". DtEST MAS1 £R \\(lRO MIVIAGEA 128 ". AAlLY SPH DWAV ,. 
SEIKOSItA HXX) VC .69.99 "'" ". SWIFT Ule.23 ". '."''''H ". fUGHT SlM Il ~. SVt1fllAX "'. t.ICF() LEAGUE 

Cl.i.L fOil " n. P.l.PEFlCt IPI ". ... •• H ". !Hurnn JOUIICU OO'fOX ". "". ". Sl.P(~8OWI. SUNOAy 18.99 
ACCUSOIIIES ARIIC fOX ". TOy SHOP ". SUPER80Wl STATS 1 •. 99 

HOW TO ORDER; CASHI(R CMECK, MONEy ORI)(R, l.v.5TEiI:AAO' OR VISA. ' (1.00 H~ FOIl CIWIGE Co\RDSJ NOPERSONAI. CHtOO 
NOCOO 'S SHlP!'f.O UPS All PRICES SU8JECT TO ClWI(;.E W111101r1 NOTICE 

IIflrrINO; ADO $3.0001< All ORDERS UNDER S'OO 00 AOO 1.5 00 ON ALL DROERS ovtA 5100 00 ACIlJAI. fFlEIGHT CIIARGEO ON 
MUUlPlE ORDERS . 
IIIttIlIlAnONAl: .t.CTUAl. fREIGHT CHARGEO ON.t.I.l OIlDERS OlfISIOE HI[ COOllNENlAl UNITED STATES IIIClUOlNG A P O. 
POUtIE.: NO R£TII!/IS WlTIIOUT A RETURN AUTHOPJLlTIOH NO RETURNS UM.ESS OH£CTM AlL DfItCTIV£S Wl.l !II: "".,'" . NO EXCEPTIO.~S P\.u.SE SPECIfY 

CAll OR WRITE FOfl FAEE UTAlOO 

CALL ELECTRONIC ONE (61 4J 864·9994 OR WRITE 



SOFTWARE DISCOUNTERS/ ^

OF AMERICA .__ _.X'DofA-
For Orders Only -1-800-225-7638

PA Orders-1-800-223-7784

Customer Service 412-361-5291

over $100 in continental USA

• No Surcharge for VISA/MasterCard

• Your card is not charged until we ship

AHA< US • ." -. \..'

Aisembler Monitor . .

Bailc - , .

Bilk 121

CadPak128 .

ChaHPak 12S

Cabol
( i.hi.l 1 .'..

Forth . .

Po»ir Pfan

PPM

PPM128 .. .

Spetd lermMor 128

SuperC ---

SuperCt2S

SuperPaical

Super Plica 1 12B

ACCESS

Famuui Courte Diik

lor World Clan V B.

Mach 128 (R)

TenihFrame . ....

Triple Pack: BH1, BH2

Raid Over Moico*

World Clan

OS

125

(39

125

139

(IS

125

139

125

12 i

12 S

139

12 S

139

139

139

139

114

111

12 S

111

Power

Spy n. Spy 1*2 . .

BAUDVFLtE

Blazing Piddin

Vidr-D Vttai

19 U

.19.81

(23

nq
■ ■^■W'lHW . ......vi'

BERKElEt SOTIWORKS

dfiif 128

GtoiM

■Gio-Calc

'CeoiDeik Pak 1 .

'Geo-Dei

■Cio-File

"GioiFontPak ..

■Writei'ilVorli'inp

'Geoi 64 add-nn

progrimi only'

BETTIR WORKING

Buiine-n Form Shop

(44

. (39

. (33

..(23

. (25

..(33

. (1?

(13

. 12S

Turboloiif£5avrlfll * '

BRODIRBUND

Bank St. Writer

Carmen San die go:

USA .. ..

World

karaleka

U.rlerjnner

133

12 5

-123

. .119

(23
Leader Boirij 125

ACCOlADt

ioolnm ("

Comici (19

Fight Night (19

Hardball (19

KII lid Until Ofad 119

ACTION SOFT

ThunderChopper. .. 119

UpPeriitope! .. .119

ACTIVISION

Aliem .. ... ..H3

Cro« Crionlry

Raid Race I1U

Gimemaker (25

Gimemaker Library Dliki

Sporli (14

Hacker 19.BB

Hacker] ...Ill

Music Studio (21

Portal I2(

Shanghai (19

TailTimfi . 119

Inmlormeri . . 11?

ARTWORI

Beich Blinktl

Volley ball . . . 11 (IB

Bridlet.O lib
f queilriin Sn.it-

lumpe r 19.B8

HighlindGamei . 19 BS

International Hockey 116

Li nkword French - -.lib

Linkword Germin .. 116

Linkword Spaniih (1b

Police Cidii USB

SlripPoktr . (21

Oila Diik '1 Female (14

[>jtj iinl -.' '.'jIi 114

Dill Diik -IFenull . .(14

ThiiDonIng . . 19 88

AVALON HILL

Super Sundiy . . .121

SBS 1985 Team Oilk .114

SBSChimpiDiik . ..114

AVANTAGI

Denri loi - . . (9.80

Deceplnr .... (9.*fl

P.S. Companion . 121

P.S. Graphlci Library

M.<2,or-3 (16[a

P.S. Graphici Library

Holidat Edition . lib

toy Shop 12b

CMS

CMS Accounling (119

CMSAeel 128 1119

CMSlnventoryWB . (49

DATA EAST

Breiklhru . (13

Commindo 123

lipresiRalder (23

ILirlWarrlnn. . (23

■ araleChimp (14

konjt Fu Mailer . . . 114

Tag Team Wre.llini ..111

DAVIDSON

Algeblailer (33

Math Blailer 133

Spell II 133

WordAtlick .113

EIECTRIC DREAMS

Rrjcky Horror Show . .(14

ipindiny 19.88

Titanic Recovrry Mhwon (14

ILECT1IONIC ARTS

S (i Una re Clinic Serin:

Archon . . 19.BS

Archon2: Adept . . (IBS

Financial Cookbook 19.88

Heart ol Africa - (9-88

Mail Order Momtin 19.88

Mind Mirror. . . (9-88

Mo.ie Maker 19.88

MULE. - I9BB

MuilcComl. Sel . . . 19.SB

One-on-One IS .88

Pinbil1Comt.SH 1988

Ricing Dill. Sit . .19.88

Seven CIIlei Cold 19.88

Sitfoi 19.18

, : . I ■ ■ , I■ I, i : i." I ■ 19.B8

Touchdown Football 19.BB

Ullimale Winrd (9.BS

EI1CTRONIC ARTS

America'! Cup Sailing .121

Arctic To. . 121

BudiUlei 116

Bard'i Itle 1: The

Deiliny Knight (26

Che»mai1<r 2000 126

LordiofConqueil .(23

Murder Parly 123

Marble Marinru (13

Peiatui 123

RoadioMoittiw (2b

Ruitia-The

CreatWar ... tn

Scrabble 123

SlirllnM (1b

World Tour GoH 12!

tpn

Billblaier (9 88

Champ. Winttin» (13

CnaleACitendir 119

Deilrcjyer , , . 133

FailLoad(R] 123

GiletTiy lo Apthai 16.88

! 11 ■. ■ ■ < m ! ■ I ■• '■'. p ■ h (6.8B

lelCombjiiinwIilor »!«

KorunilRifl .. 19.81

Mnvit Momler. . 114

MulltplinUa 12;

PilltOB 2 (9 SB
P.I. Graphici Stripbook

• 1:SpO!ll ... (16

•J:<jn IheWil! 116

'1: School . lit

Hf icut on Fraclatut 19.88

Sir eel Sporli:

Bmball 121

Bitketbill Call

SubBitll* Slmulalo. IIS

SumrmrGame* 114

Sumnttr Gim« 2 113

SuiierCytlt 114

Temple Apihii T'ilojv 1'*

Thelldolon (9BS

WorldGimet . . .(23

Wcirldl Gr.lt«l

Banbi.1 114

FmtrJUD

[I IK . ... .. 121

IlileHintBoot ..(*

S1ar»lidei US

The Pawn (25

TtiiSeniry. 125

Intkir 125

GAMESTAR

Champ Blitbail . 119

Chimp. BlilllbaII (1)

On^ourl Tennli . . 119

Star Rant Bi.iin» 119

CFLCK.Eoolball II]

HI-TECH UPMESSIONS

Awird Ware 19.BB

Card Wife . I* BS

Heart Ware . 16.88

Love Note Make' 14.B8

PirlyWare (9.89

IHFOCOM

Bumocracy 128 . . . .(23

Hltldhilir'lGuidf 119

Holly.ood Hijini (23

Lralher Goddetiet . 123

Moon mi) I 123

TrlnliYilS . 113

Znrki 113

lorkTrMojy 139

KONAMI

liilbreak (19

Vie Ar Kuoi Ful

■ uih'N Allack (19

lieAr KuniFu 2. 119

MASTERTRONIC

Action Biker 16 BS

Sounder 16.88

CaplilnZip. . ib.BS

ElerlraCllde MS8

Infinity Machine [R) (9 SB

S AS ide Soccer . . . ib.SB

KnlghlGamfi (b.SB

LailV-S 1688

Maiiir ol Mi|ic . (b.SB

Ninja 16.88

Pro Golf (6.BS

Shugun MS8

Speedking 16.BS

The Hugger Ib.BS

Vein Poker 1

Jtckpo! 16.BS

MICROIIAGLJE

Blieblll 125

Soi Scare Hall . (16

Gemril Manlier .(19

1986 Team r. ,i. Diik (14

MICROPROS!

Alrojel (It.

Conflict in Viet Nim 125

F ISSInktfajle (23

Gunihip (23

Kennedy Approach 116

PinIn 12!

Si lint Service 123

Top Gunner . . lib

MINDSCAPt

BopAWmlle .. (19

Delender oHheCrown (25

Fairlighi (1*

Fill (19Fill

Indoor Sporli . ... 119

tnliliniu (19
P nil la ■ 119

Perlect Score SAT 144

Super Star

Ice Hotkey 123

The American Challenge

Sailing Simulition 119

TnilBlaier .. (19

Uchi Mali. .. .119

Uridium (19

MJSC

BobiProTermUB .. (47

Celebrity Cookbook .119

CSM1S11 AlinnKII 129

OP. Copy i (23

Doodle 125

Final Orlridjp . . (19

Font Muter 2 . Ill

FcinlUitUill) . (19

Gato 116

GlOS-lnjldei

OutlSool) . 115

GEOS-Tritki *Tipi

(Book) *15
MullipUnM . (14

fitatto'i Revenge tig hi

Pen w/S of(ware (39

Snanin.il M [11 (14

Superhue 64 H4

SuperhjirUB (59

Supincrlpt b-l. .129

Sunincript IIS (44

X-1S Alpha Million 119

ORIGIN

Autodutl (31

Moebiui 126

Ogre 12b

IIHima3 . tlb

Ultima* (19

PERSONAL CHOICE

lamlheCXIS ' (23
I im lheC64 . . (19

Term Piper Wrlltr 11B (IS

PROFESSIONAL

FltelFilei iJUJa Hi

FleetS,itim2 . .139

Flieliy<lemJI2S . . (41

MeelSyitem4 128 . . W9

RELEVANT

Billboard Maker . . 125

IconFielary US

Photolinlih . . 119

SHARE DATA

Ijmil* lejd . (7.S8

leonardy 17.88

Wheelul Fortune .(7.BB

SIMON t SCHIJSTEH

Chim.Lab 12!

Great Int'l. Paptr

Airpline Co nit. 9.88

Stir Trric Promelhian

Prophecy 119

Typing lutotl . 125

(19

121

. (43

UK

16.81

M..BS

(32

Jll

132

119

Deik M|r. 64 I, 12B

McidrlDlel .
Perional Accountant

TrioUB

SPINWAKER

Fjcentikei4R]

Inction Fiyer(R) .

Letter Icramblrr (R)

Ranch(R)

Stori Machine (B) .

SPRISGBOARD

Cerlilkalr Maker

CM. library Vol. I

Ntmroom

N.S.CIIpAriViil, 1 .

N.R. Clip AM Vol. 2

N B.CIipAMVol 1

Print Sh<ip Griphici

Eipinrier

SSI

BaitleCruixr

I'-ili! ■ ■■- AnEietam

B 24

Getiyiburg

Phamaiie

Phanliile 2

Phanlnle 3

Realmi nl Darknen

HlngiolZiifin . .
Rind-j. JDOO

Shird ol Spring.. . ■

Wjr Game

Comlruction Sit

War in I, Pacilic ...

Wanhlp

Wicard'lCTD»n

SUBIOG1C

Baitbill .

Flight Simulator 2

F.S. Icencry Diil-i

Fiio'bill

Jit
TELARIUM

Arnirnn ,

Dragon World

Fahrenheit 451

SinePrincei

Perry Mjion

Hende^v.ruiwIHjn,

(17

(13

(II

.(17

.(25

.MS

12S

.$31

,HJ

.111

125

.(J7

..(37

. (IS

.131

.132

Call

12b

,.126

!9.es

19 US

.19.88

19.88

IHLNPtR MOUNTAIN

Cyrui Chin . . (6.U

MailColl 16.U

Rimbo . . . .16.88

II,: I I.I I.I,.I,.. . , ■ !, (.11

Crip Gun 16 88

TIMIWORHi

Ace ti. Payable (33

Ante Receivable 133

□ill Manager 2 (25

Dili Maiu«tr 128 ..(43

General ledger 1J3

Inventory Mgml . .. .133

FaMnerM(R) M»

Partnir 128 (R) tU

SwIflcilcJSIdoayMD) 121
S-iflcalclSide-iyi 128 141

SyMa Porler'i Ptrinnal

Fln.PlinnerM . ..131

Sylna Purler'j Permnal

Fin. PI inner 121 . . .MI

Word Writer 3 . . ..131

Word Writer 121 . ..$43

UNICORM

Animal Kingdom . . .119

Decimal Dungeon 119

F'ltlmn Action 119

Percenlifle Panic . . .119

Race Car HUhmellc ■ .(19

Ten Llitle Ruboti .119

UNISON WORLD

Art Gallery I or 2 116(1.

Print Muter Plui 121

VALUE TIME

Art Library 1 or 3 16.88

Cilendiri 4

Slitionery .. . .(6.BB

G reeling Clrdi . .(6.BB

SigmA Binneri 16.BB

WIIHI RLADH

Slickybiar Siriei:

ABC'I . 116

Mith lib

Numbert ..... .llfc

Oppoiilii (1b

Reiding . .lib

Shipei lib

Si.illiirjl.ln-r lib

Typing lib

WINDHAM CLASSICS

Alici in

W.inderlind 16.88

BeloHtthiRtjMt U.M

Suin Family

Robimon . 16.88

1 r r 4iu r e I ii a nd (6.BS

Wizard ol Ol 1b.68

ACCESSORIES

Anchor 64S0 w/ioflvure

120DBaudModem 111°

BonuiSS, DO .. (4.94 Bi

B.inuiDS.DD 16.99 Bi

Cumpuierve Stirlrr Kit

Diil>Cin[lluldi75|. . .(9

Di<kDrinCI*aner 19

Diik Noichrr S*. hfl

Epvi SOOKI fovitldl ,-114

Hoi Shot Printer Inl. Call

Meivenger Modem 131

WicoBal Handle . .117

WicoBou *12

HTEC SopirGraphii 159

itTEC Super Graphii |r. (19

'all prograrm on di*L
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POWERFUL LOW COST CONTROL

Data acquisition and control interfaces.

C64 & C128.

80-Line Simplified Digital I/O Board. 40TTL input lines. 40
high current switched output lines. ROM cartridge socket.
Order Model SS10G Plus, $119. Additional boards $109.

Original Ultimate Interface. Dual 6522 VIA Board. Four 8-
bit ports with handshake, limers, IRQ, etc. Expandable,

Order Model 54IF22. S169. Additional boards S149.

AID Conversion Module. 16 channels, 8-bits. Requires

above. Order Model 64IF/ADC0816. S69.

Manuals on above available separately lor examination.

Call or write for detailed brochure.

******

SERIOUS ABOUT PROGRAMMING?
Symbol Master Multipass Symbolic Disassembler. Learn

to program like the experts! For both C64 and native C128.

"., .unmatched by simpler monitor disassemblers.. .a real

gold mine for the experienced ML prog rammer."Computer
Shopper. April '87. S49.95.

PTD 6510 Symbolic Debugger. An extremely powerful tool
with capabilities far beyond a machine language monitor.

For C64. $49.95.

MAE64 Assembler. Fully professional 6502IG5C02
macro editor assembler. S29.95.

C64 Source Code Book. Most complete available
reconstructed and commented assembly language
source code listing for Basic and Kemal ROMS. S29.95.

SCHNEDLER SYSTEMS
1501 N. IvanhoeSt., DeptG8, Arlington, VA22205
Information/Telephone Orders (703)237-4796.

All pnces Include shipping prepaid USA

1' FACTORY AUTHORIZED

COMMODORE REPAIR CENTER

1-800-772-7289

64.95

C64 Repair i«.ow.t

Ci2a Repair ikie

1541 Permanent

Alignment 29.95

154! Repair 79.95

IS7T Repair 79.95

(312] 879-2888 IL

. 42.95 Amiga Repair

FC—q 99.95
Amiga Drive

Repair 149.95

Printers CALL

Monlton CALL

Other Equipment . . CALL

CALL BEFORE SHIPPING

PARTS AMD LABOR INCLUDED

FREE RETURN SHIPPING
(APO, FPO, AID ADD 110.00)

24-48 HR. TURNAROUND

(Subject to Parti Availability)

30 DAY WARRANTY ON ALL REPAIRS

COMMODORE PARTS
C-64 Power Supply 34.95

128 Power Supply 59.95

C-61 Over Voltage Senior 19.95

Other Parti CALL

IPIul 13.00 Shipping/Handling|

All parts for Commodore equipment usually In stock

For Parts Call (3t2J 879-2350

Dealer Discounts Available

TEKTONICS PLUS, INC.
150 HOUSTON STREET

BATAVIA, IL 60510
CLIP AMD <A\/E

Hcmdicappers!
Football Horse Racing Dog Racing

Pro Football
Tired of wrestling with

Sunday point spreads? Let

your Commodore 64/128 do

it for you! Pigskin Predic

tions, the pro football handi-

capper, takes the hassle out

of rating NFL games. Forget

about dealing with reams of

arcane statistics. Just spend

a few minutes typing in each

week's scores and let our

point-spread software go to

work. Here's what it does:

■ Calculates point spreads and projected won-lost

records for all games, (or any week of the season.

■ Gives you menu-driven selection of schedules,

ratings, division races, predictions or results by team or

week.

■ Seven different reports on screen or printer.

■ Maintains home field advantage and power ratings

for all teams.

The 1987 schedule and data (ile are included, all for

only S44.95. Yearly updates available. You'll be amazed

by the speed and power of Pigskin Predictions. Get

yours now and be ready for the season!

Use your Commodore 64/128 to improve your per

formance at the track! Programs for Thoroughbred,
Harness and Greyhound racing rank the horses or

dogs in each race quickly and easily. All the information

is readily available from the Racing Form, harness or

dog track program.

Thoroughbred factors include speed, distance, past
performance, weight, class, jockey's record, beaten fa

vorite and post position. Harness factors include
speed, post position, driver's record, breaking tenden

cies, class, parked-out signs and beaten favorite. Grey

hound factors include speed, past performance, ma

neuvering ability, favorite box, class, kennel record,

beaten favorite and breaking ability.

Complete instructions and wagering guide included.

Thoroughbred, Harness or Greyhound Handicappers,
$39.95 each on tape or disk. Any two for $59.95 or all
three for $79.95.

Federal Hill Software

8134 Scotts Level Rd.
Baltimore. Md. 21208

Toll-free Orders 800-628-2828 Ext. 850

Information 301-521-4885

POWERFUL LOW COST CONTROL 
Data acquisition and control interfaces. 

C64 & C128. 
SO·Une Simplif ied 01911al ii0 Board. 40 lTL input lines. 40 
high current switched output lines. ROM cartndge socket 
Order Model SS 100 Plus, $119. Additional boards $109. 
Original Ultimate Interiaee. Dual 6522 VIA Board. Four 8-
bit ports wi th handshake, timers, IRQ, elc. Expandable. 
Order Model 64IF22. $169. Additional boards$149. 

AID Conversion Module. 16 channels, 8-l:>iI5. Requires 
above. Order Model 54IF/ADCOBI6. SS9. 
Manuals on above available separately lor examination. 
can or wrlte lor detailed brocllure. 

* * * * * * SERIOUS ABOUT PROGRAMMING? 
Symbol Master Multl·Pass Sym bolic Disassembler. Learn 
to program like Ihe experts! For both C64 and native C128. 
", .. unmatched by simpler monilor disassemblerS . . . a real 
gold mine for the experienced ML programmer."Compuler 
SI/oppel. April·S7. S49.95. 
PT06510 Symbolic Debugger. An e~ t remely powerful tool 
wlttl capabilities far beyond a machine language monitor. 
For C64. $.019.95. 
MAE64 Assembler. Fully professional 6502165C02 
macro editor assembler. 529.95. 
C64 Source Code Book. Most complete available 
reconstructed and commented assembly language 
source code listing for Basic and Kernal ROMS. S29.95. 

SCHNEDLER SYSTEMS 
1501 N. lvanhoe 5\., Depl GO. Arlington, VA 22205 
Information/Telephone Orders (103) 2374796. 
E Aliprieeslnclude Sll ippingprepaklUSA III 

r------------------, 
FACTORY AUTHORIZED 

COMMODORE REPAIR CENTER 

1-800-772-7289 
/312) 879-2888 IL 

C64 Repair 1"'._ '1 ,42.95 Amlgil Repair 
C128 Repair 1"'._"', 64.95 .... _,., . ... ", ... 99,95 
1541 Permanent Amlga Drive 

Alignment ".,. 29.95 Repair . . .. .. . 14
CA
9.9

l
S
l 7995 PrInters" ". ,., .. 

1541 Repair , .... ,. Monllors , .. ,"'" CAll 
1511 RepaIr . ..... 79.95 Other Equipment .. CAll 

CALL BEFORE SHIPPING 
PARTS AND LABOR INClUDED 

FREE RETURN SHIPPING 
11'11'0. FPO, AIR 1'100 1/0.00) 

24-40 HR, TURNAROUND 
I~ 10 Pat" I'Iv.lIab1l1ty) 

30 DAY WARRANTY ON ALL REPAIRS 

COMMODORE PARTS 
C-64 Power Supply .. " ... , . . ... . 34,95 
128 Power Supply"."" .""... .. .. 59_95 
C-64 Over Voltilge Sensor", .... , ... , ... . 19,95 
Other Parts .... .. .. " ... ,." .. " ... , . CAll 

IPlus ll.oo SIIlpplno;rIH_II"5/1 

All parts for Commodore equipment usually In stock 
For Pam Call 131 2J 819-2350 
Dealer Discounts Available El 

TEKTONICS PLUS. INC. -:-

~ 
150 HOUSTON STREET _ 

BATAVIA,ll60510 V1$4' 

• CUP 1WO SAVE • • --------------------

Handicappers! 
Football Horse Racing Dog Racing 

Pro Football 
Tired of wrestling with 

Sunday point spreads? Let 
your Commodore 64/ 128 do 
it for you! Pigskin Predic
tions, the pro football handi
capper. takes the hassle out 
of rating NFL games, Forget 
about dealing with reams of 
arcane statistics. Just spend 
a few minutes Iyping in each 
week's scores and let our 
point-spread software go 10 
work . Here's what it does: 

• Calculates point spreads and projected won-lost 
records lor all games, lor any week 0 1 the season. 

• Gives you menu-d riven selection o f schedules , 
ratings. division races, predictions or results by team or 
week. 

• Seven different reports on screen or printer. 
• Maintains home field advantage and power rat ings 

for all teams. 
The 1987 schedule and data fi le are included, all for 

only $44.95. Yearly updates available. You 'll be amazed 
by the speed and power of Pigskin Predictions. Get 
yours now and be ready for the season! 

Use you r Commodore 64/ 128 to improve your per
formance at the track! Programs for Thoroughbred, 
Harness and Greyhound racing rank the horse s 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 tactors include speed, past performance. ma
neuvering ability, favorite box, class, kennel record, 
beaten favorite and breaking abili ty. 

Complete instructions and wagering guide included. 
Th oroughbred, Harness or Greyhound Handicappers. 
$39.95 each on tape or disk. Any two for $59 ,95 or all 
three lor $79.95. 

Federal Hill Software ~ 
8134 Scofts level Rd. V/SA® 
Baltimore, Md. 21208 

Toll-tree Orders 800-628-2828 Ext. 850 
Information 301-521-4885 
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ABBY'S SUPER BUYS
flTARISDFT

Defender (R) $4.99

COMMODORE

EDUCATION 6 LEARNING
ABeeC'sIR) $2.99

Easy MatcWEasy Count 2.99

What's Next? 2.99

Fish-Melic 2.99

Science III 2,99

VIDEO ARCADE GAMES
Frogmasler (R) 53.49

Solat Fox IR! 3.49

Tooth Invaders (fl) 3.49

Clowns (R) 3.49

Kickman IRI 3.49

Laiaiian IHI 3.49

Satan's Hollow 3.49

Rally Speedway 3.49

Viduules IRI 3.49

Chess 3.49
Gortek 6 The

Microchips (Cl 1.95

INFOCOM MIND GAMES

Zork II $4.99

Zork III 4.99

Suspended 4.99

Staicross 4.99

Deadline 4.99

MASTERTRONICS

Captive $4.99

Big Mac 4.99

Finders Keepers 4.99

Vegas Jackpot 4.99

Golden Talisman 4.99

Quest For Holy Grail 4.99

Se-Kah Of Assiah 4.99

Black Crystal 4.99

1985- The Day After 4.99

Ant Attack 4.99

Challenger 4.99

Spooks 4.99

ABACUS SOFTWARE
ADA Trammii Cou>5d S29 00

AssembrpriMonuoi 29.00

Bane Compilnr C64 29 00

Basic Compiler C12B 42.00

CadpakCC4 29 00

CadpakC128 42.00

ChartpakC64oiC-12a 2900

CocolWor 128 29 00

Fortn Language 29 00

Personal Port folio

Manager C64 29 00

Personal Portfolio

Manager C 128 . 4200

Super C64 or 128 .....* 42.00

Supor Pascal 64 or 128 4200

Technical Analysis

System C64 29.00

Technical Analysis

System C-12B 4200

ABSOLUTE ENTERTAINMENT
X-15 Alpha Mission S21.96

ACCESS
Leader Board Goll 129 00

LB- Tournament M 14 95

LB. E»eculivo Disk I 1 14.95

M«h5 24.35

Macfll28 3595

Tenth Frame 29 00

World Class Leader Board 29 00

ACCOLADE
AceofAces 21.95

Comics 21.95

Fight Night 21.95

Hardball 21.95

Law ot The Wen 21.95

PSI-S Trading Company 21.95

action son
Up Periscopa $21.95

ACTtVISION
Aliens S24.95

Gamemaker 29.00

Ghosthustera 10.95

Greeting Card Maker 34.95

Hacker 10.95

Little Compultr People 10.95

Music Studo 24.95

Sliungho 21.95

Transformers 21 95

ARTWDRX
Boach Blanket Vollrtytwtl S1C95

Equuslnan Show Jumper , 10.35

Highland Games 10 95

Hole InOne-* Sn 1095

Police Cartel 10.95

Thai Baung 10 95

BASEMENT BDYS

Fast HiKk'em 529(10

BRODERBUND

Carmen San Diego IDSA

nr World! »25 95

KoraTokn 21.95

Print Shop 32.95

Print Shop Companion 24 95

P.S- Graphics Library

11,263 63 17.95

Toy Shop 42.00

CENTRAL POINT
CopyllW/128 529 00

DATA EAST
Commando

Express Raider

Karate Champ

Kung Fu Master .... .

Tag Team Wrestling.......

DATASOFT
Alternate Reality

■'The City"
221 B Bake! St

Slack Magic

Mercenary

Nevi-r Ending Story

Polo Portion

The Goonies .............

Zorro ...................

S24.95

24.95

10.95

10.95

23.95

HI 95

21.95

14.50

. 21.95

. 14.50

. 10.95

14.50

ia.50

DIGFTAL SOLUTIONS

Super Pack 2

Pocket Filer 2

Pocket Planner 2.. . .

Pocket Writer 2

Pocket Writer Dictionary

565.00

42.00

42.00

42.00

10.95

ELECTRONIC ARTS
Aiclic Fo« 525.95

Auto Duel 39 00

Bard's Tale 39.95

Bard's Tale 2 29 95

Hint Book Bards Tale 1 or 2 .... 995

Battle From 29 95

Chess Master 2000 29.95

Onn On One 11.35

Marble Minimus 24.OD

Mgvie Maker 1195

Musk Construction Sot 11 95

Pmball Construction 11.95

Pegasus' Hydrofoil 24.00

Skylo* 11.95
Touchdown Football 11.95

Ultimate Wizard 11 95

FIREBIRD
£1.10 524 00

Tho Pawi 29.00

The Sentry 29.00

Slaiglidci 29 0O

Tucker 29 00

GAMESTAR
Championship Baseball .,,,..,,, .52095

GF.L. Football 24 95

OrvCourt Tennis 20.95

Star Rank Boung 20.95

Jvto On Tv*j Baskelball 24.95

H&P
Final Cartridge S44.95

MtCROPROSE
ConflictmVwlnam . .S2900

F 15 Strike Eagla 24.95

Gunship 24.95

Silent Service 24.95

Top Gunner 17 95

MINDSCAPE
Bop -N Wrestle S20.95

Uchi Maia 20.95

Fiat , 20.95
Trail BlBiei 20.95

High Roller 20 95

infiltrator 20 95

Indqqr Sports 20.95

PROGRESSIVE

Bob's Term Ro 64/128 CALL

Super Base 64J12B CALL

Super Scripl641!2B CALL

SSI
Bat He Cruiser S42 00

Balllo Gioup 42.00

Computer BawhaH 1095

Gfinstone Wwrmr 10.95

Gomstorw Hoiltor 20 35

Katnptgruppo 42.00
Ptiontasle 37 9S

Phjntasiell 27 95

Oueslron 27.95

floadmar2000 2795

U.S.A.A.F 42 00

Waigame Construction Set 20.95

War In The Soulh Pacitic 42 00

Worship 42 00

SPRINGBOARD
Cerlificalo Mak« $34.00

CM. Library Disk 24.95

Newsroom 34.00

Graphics Expander 24.95

ClipArt*! bl ea. 20 95

Ci.p An (2 27.95

SUBLOGIC
Baseball S39.OO

Stadium Disk 14.95

Flight Simulator II 3S0O

F.S Scenery D.lk 1-7 «■ 14.95

F.S. Western SnT (1-6} 79.00

T.K. COMPUTER PRODUCTS
Monday Morning Manager . . . $29 OO

M.M.M. 128TeamDisk 1B0Q

Money Spin 12.95

Crypto-Mania 1295

UNISON WORLD
Piinl Master Plus S24 96

Ait GflHery IBII 08. 17.95

THUNDER MOUNTAIN
Demolition Mission S7 50

Dolphin's Rune 7.50

Eliminator , 7.50

Rambo 7.50

Top Gun 7.50

XETEC
Fool Master II S3S00

Fonl Master 128 42 00

COMMODORE HARDWARE
512K RGB System CALL

A1080F1GB Momtoi CALL

A1010 3V OiSkOrive CALL

A1060 266K E.pansiDn CALL

A16B0 1200 Barn! Modem CALL

C I2B Computer CALL

Vic 1571 Disk Drive CALL

Vta15nl Disk Drive _.. CALL

OMC Computer CALL

D1541C Computer CALL

Vic 1760 E.pansion CALL

Vic 1764 Eipansion CALL

Vic 1351 Mouse CALL

DUST COVERS
Amiua System Pack

AmigH Computer (uvlo Monitor)...

.$15.00

i 9.00

Amiga Keyboard 5 650

Amiga 10B0 Color Monitor

Amiga 1010 Disk Drive

C-12B Computer

Vic 20.'64 Computer . . ,

1671 Di!t< Drive

1541 Di»fc Drive

1525 Printer

1526 Printer

S!200

7.00

7.00

7.00

7.00

700

900

900

CALL ON THESE AND

OTHER PRODUCTS.

WE CARRY A COMPLETE

LINE OF SOFTWARE

AND HARDWARE.

ALL TITLES ON DISK UNLESS MARKED (R) FOR ROM CARTRIDGE & IC) FOR CASSETTE TAPE

Order Line WE CHECK FOR STOLEN CHARGE CARDS Customer Service

IJUdn-JtW-nVn & Ohio Residentsi ouu zoz ujjj M.F 10 a m .a Sal 10.3 ET

DERS ONLY! Sales Personnel Do I-O IO-0/H-oWoORDERS ONLY! Sales Personnel Do

Not Have information on

Pii-uiehj-. Orders or Product Specs.
37 s. Broad Street, Fnirboni, OH 45324

ii.il us PImm MM M grdm under sM HAHDIrVARF and .

. C.O.D. Dtdart undif - i :i■ i n.i iwMpi W Ch

' IhriiEr'Wink wnilirifi pfrrioti N" w.iiilnu wturn p.nil hy ur>

PlFASt CITt AD NUMlim VUltrN OHDtniNG AIL RFTUHNS

3

i:
Tractor ea. 5 9.00

MPS 8011802 Printer . ea. 5 9.00

MPSS03WorWiO

Tractor oa 5 7.00

RIBBONS
CommorJoie 1525 S7.50

Commnduic 1526.'B02 S7.00

Commodore MPS B01 S7 50

Commodore MPSB03 ..J9.00

Epson MX.FX.RX 80 ea S5 00

Panasonic 10801109111092 oa. S8.60

Okimale 10 BlacKColor ea. 56.00

Slar Gemini Black S2.50

Slat Gemini Color" $3.50

"Please Slate Choice of Cokir

NASHUA DISKS
OS.DD Sir With Stem

Per Hgn*ed

Pei Thousand

BULK DISKS
Gold Star 3B" DSIDD oa SI 79

Sony3«" DS/DD oa. S2.05

S 39

S310

Must IK ACCOMUftNII 0 RY IVN AIIIMORI/AtlON fJllMIII H
AD "G 007

ATARISOFT 
Defendef IRI .............. $4.99 

COMMODORE 
EDUCATION & LEARNING 

A Boo C's (RI . . . .. . .. $2.99 
Easy Match/Easy Count . . 2.99 
What's Noxt1 ..••.•.....•• 2.99 
Fi$h-Medc ..•.••.•.. , •.• , 2.99 
Sciel'lCo III ....... 2.99 

VIDEO ARCAOE GAMES 
Frogmaster lRl . . , •.••..•.. $3.49 
Solar Fox IRI .•... . , •. , •.. 3.49 
Tooth Invadefs IRI ..•..•... 3.49 
Clowns (RI . . . . . • . . • . . • . .. 3.49 
Kickman IRI ..•.•.....•... 3.49 
Luarian IRI . .•.•. .•.. , ... 3.49 
Satan's Hollow ..•...•... 3.49 
Rally Speedway . . • . . . . . . 3.49 
Viduules!A1 .. 3.49 
Chess .. ... . .. .. . . 3.49 
Gortek & The 

Miaochips (CI ....•..•.. 1.95 

ABACUS SOnwARE 
AOA T,_C:O" .. .............. 
e-c CotnpoIet C &! 
e-c Com~ C l 2a 
CadpaI. C·&! 
~kC1 28 .. 
0\Irti>IIt C·64 or Cl28 
Cobol &! ... 128 . 
Fotlll~. 
PerION! f'oIlloI;" ....,.". 
Per......, f'oIrtoilo 
~C118 

s-- CI&Ior 128 s-- P __ 64 or 128 

TecMic:ot Anllvslo 
Sl'lIem C·&I 

,~-.,..;. 

"''' '"" "" "" "." noo 
29" 

"." "" 
'"" 

.... 2900 

SI'lIemCI2B ... ' 2.00 

ABSOLUn: ENTERTAINMENT 
X·I 5 Alpho Mi,sion . .. '21 ,95 

ACCESS 
l_ eo.d (lojl ... .. , 129.00 
LB. 1 .............. ' I I .••• " .95 
LB. E. etu1NI ow. " .... I. 95 
M.:~ 5 . . ................ 24 ,95 
M.:h 128 ............... .... :15.95 
T",III F...... .......... • •• 2:9.00 
WorI<I a- L.e_ eo.<I . .. . .. 29 00 

Ace ct Ac •• 

""'b 
ACCOlADE 

figIt NigI\t ......... 

~-UworThoWetI ... 

.... 21.95 
... 21.95 
... 21.115 

P'SJ.5 Tr"""o Com""'r ••••••. 

21.115 
21 .95 
21.95 

ACTION SOFT 
Up ""'*'-................... 121.115 

ACTMSION 
A5oono •.••••..•.•••.•.•••..••• n • .H 
GernemaUr .................... 29.00 
~butI ......... ........ .... 10.H 
GrMring C.d~. ............ 2UII 
Hod<. . ..................... lO.J5 
I.Jr$ Cornpur. ~. • • .. .... 10.95 
MuoIc Shdo . .. .. . ... ......... 24.15 

INFDCOM MINO GAMES 
lOfk II ... ... ... .. . 
ZOfk III .... . 
Suspended ....... . .. . 
Starcross . •...... . 

.. $4.99 

' .99 
'.99 
' .99 
' .99 Deadline ....•..•.....•..• 

MASTERTAONICS 
Caplive. 
Big Mae •. 

. ....... ... $4.99 

Finders Keepers •.. 
Vegas JackPOI , . 
Golden Talisman ......... . 

' .99 
' .99 
4.99 
4.99 
4.99 
' .99 
' .99 
'.99 
' .99 

Quest For Holy Grail 
So·Kah Of Assiah •..•..••. 
Block Clyslal •. , .. , ..• •.•. 
1985 . The Day Ahor . .. 
Ant Attock 
Challenger 
Spooks . . 

ARTWORX 

' .99 
' .99 

8Mch B!tn~.! VcIIeyI)III "0.95 
[ _,.., ShOw J""'I)et 10.95 
HigNIrd Gomn 10.95 
Hole ~ 0.. , 5; . 10.95 
~c-t . 10.95 
n..80~ . 10.95 

BASEMENT BOYS 

BROOERBUND 
c. ...... SIn Ooovc !USA 

... W ... ldI •• 
K .. "'.~ ••. 
Pl intShCp , ••.. , .... , 
PI",! SI'OI> ~ 
p.s Grll'l'oc' LitIIII'r 

11 .2& J .. ....... . 
lc~ SI'ocs> 

'29.00 

. • 25,95 
..... 21.95 

... 32.95 ,. ... 
.. n . 17.95 

42.00 

CENTRAL POINT 
Coo~ II II(n28 129.00 

DATA EAST 
CommltldG . b".I. R.idet . 
K •• ,.CNmp . 
KWIQ f" Mester •. 
1"11 T .... W'eming ••••• 

DATASOFT 
AlIe<nar. lleoti!y 

'"Tho C~"(· .. 
221 B ILIW SI 
BIao~~oC: 
Mere_y ••..•• 
_ Ending SI ... , .•.. 
PoIe ..... iooI ......... . 
Tho Goonin ..... ..... . 
lono ...... 

, .. '24 .95 
24.95 
10.95 
10.95 

.. 24 .95 

. . • 21.95 

" ... ., \ • • SO 
. ... 21.95 

1' .50 " ... ...., ..... 
DIGITAl SOLUTIONS 

s_ P.,k 2 ......... .... ..... $65.00 
1'\)Cu. f'''' 2 .......... ....... 42.00 
I'\)Ck .. ~2 ................ 42.00 
Pl;lcu. Wrn. 2 .. .. .. . .. .. .. 42.00 
PI;Ic, .. W'~e< OIctIcne<v ... 10.95 

Alae Fo. " .. , 
A uto Duel . .. 39.00 
B.d'.T .. .. 29.95 
IWd'. Tile 2 . 29.95 
HiooItBool<IW .... Tale t ... 2 .~ 
...."","" ,,~ 

0..$1 ~e< :!COO ••• ,,~ 

"'" ... "'" 11 .95 
MII'bIe_ •• "00 
_M.l~. I t.115 
Muoc ConlllloCl .... SeI ,, ~ 

_ Con,1,1oC' 1OII IUS 
Pegawo: Hrdrotoil . 24.00 
S~~to • .. . 11.95 
TOIoChdt>wn foo,bI/t 11.95 
Ullotmle lVi'II'd ... n .95 

FlREBIRD 
[I"e ..... 124 .00 
The P ...... , " .00 
The s.",.~ , "00 
S'II'gIl<Ior "" T'''~e< '"" GAMESTAR 
Ch ... pion""lp 0 .... 1>111 . .. 120.95 
G.f .L- foollllll .• .... 24.95 
On-eo..., T ...... .. ".~ 
SIIr R.-.~ 80~ ,,~ 

Two On Two B . ... ClbII . 2(.95 

HOP 
F'onaI C."kI\Je " 4.95 

MICflOPROSE 
ContlCr ito V ....... "'00 
f 15 S",~. tIuIt "" ""'- 24.95 
~Servc. 2'.95 
,~ ..... t1.95 

MINDSCAPE 
Bop 'N W'HI" ,,, ... 
""" ..... • 20.95 
F' ... ... ,,~ 

I, .. 8l. ..... "" .... - "" ~t..".!(" " .. _ SpOrl. 

"" PROGRESSIVE 
1\01>'. T.,., Plo 641128 •• , CA" 
S_ B .... &III 18 . CAe< 
S_ So"" &11128 ..... .. CAll 

SSI 
8111,Ie CwiSt< ..... " ... , . 142.00 
811111e GtOUl) •• , ••• ,. 42.00 
Com",,' e< O ... bofl 10.95 
Gem., ..... W • • '" •.. 10.95 
Gem., ..... HetIoI 20.95 
K ... pfg'''PIlI ..... . ... 42.00 
"""" "W,........ 21 .95 
"""". II ... 27.95 
a..e..",,, ... 27.95 
fIotdwe< 2000 ... . .. 27.95 
U.S.A.A.f. . .• . . ..• 42 .00 
W.game Conl1lloCtion sec •... 20.95 
W. In Tho Sou1~ P.,ilic ... , ..... '200 
W .. """ . .......... . ' 2.00 

SPRINGBOARD 
eer"r0U11 Mt~.. • tJoI.OO 
C.M. LitII.y ow. ............... 2' .95 
""-oom . . ..•• " .00 
Gr"*",,, ~ . .•. . ..... 2'.H 
0;.,,,,, I I & 3 ... H. 20.95 
0;., "" 12 ... ................. 27.95 

SUBlOGIC 
o...boI .. .... .. 139.00 
Stadum OW; .................. ".95 
~ SimoUtoo" .... • .. 39.00 
f .S. s...-y 000lo. 1·7 ..... ... 1'.J5 
F.S. W"'e<" SCI 11-01 .•••••••.•• 79.00 

UNISON WORLD 
Plonl MaIre< Plus 
AtI ~v l&lI . .. .. ... 

THUNDER MOUNTAIN 
0em0Iit_ Mo......, 
Dotp/wl·. Runoo ........ 
-~ Top Gun ., ....... , 

Fon1 Mar. II 
f en' Mnle< 128 

XETEC 

COMMODORE HARDWARE 
512K AGB SVIl~'" CAll 
Al 080 RGD MontI... . CA.lL 
AlOIOJ I'o"0t$I; 00"", CALL 
AI~ 256K E>pen...... CAll 
AI680 1100 Bl ud MOdem .. CAll 
C·128 ComPUle< . CAll 
Ve 1571 Di ... 00;'" . CALL 
Ve l!i81 000lo. Ooove . CAll 
[l6oIC ComrM.<r.. CA.ll 
Ol541 C ComIMe< CAtl 
Vic l 750 E. pat>sicn CAtl 
Vic 1164 E.""'...... CAtl 
Vc 1351 Mouse CAll 

DUST COVERS 
Amogt SI'lI .... p.,~ .. 
Amiga ComIMer 1w.<O Monoror) 
Amog. !Cty_d . . . .... 
Afn4a 1080 Cdot Mor\ofor . 
Afn4a lOla Otsk 00 .... 
C·I28 Cotnpone< 
Vc 20.$01 ComIMe< 
1571 0;01< Dr .... 
1541 00 ... DrNo 
152$ PI""e< 
152& PI"" • .• 
MPS 1Il00 W 0< W/O 

T,.,IOO • 
MP'S 9011802 PI;"Ie< 
MP'S flOl W ... W/O 

T'X l ... 

RIBBONS 
Commodote 1525 . 
CommoOOrft 15261t102 .. . 
Corrmodor, Mps·801 .......... t7.IiD 
Commocb. Mps·803 ,....... . 19.00 
~ MK ffKIRX·80 ............ 15.00 
P-.o!'k I08OIH19111092 ....•.• • . 18.!iO 
0< ... 1 .. 10 BI.,klC""" , ....... ea. 16.00 
SI. Gemini BI.:' . . . 12.!iO 
Sla' Gemini Cdot · use 
'PIe_ 5 .... Choice of Cdot 

NASHUA DISKS 
DS.'Do n" _ _ 

1'eI~1d ..... , ....... ............. 
BUU( DISKS 

Goid Sr. J II~ 05100 
Scny l l'o~ OSJOO 

CALL ON THESE AND 
OTHER PRODUCTS. 

WE CARRY A COMPLETE 
UNE OF SOFTWARE 
AND HARDWARE. 



tShLiit ^Software, One,

538 S. Edgewood

La Grange. IL 60525

) 352-7323

Super Disk Utilities

fhe ultimate uti ities dish loi the mil 1571. Included armtrg
its many lea lures are

• Two drive copy program lot the 1571

• Single Jrrve copy program for the 1571

■ life unscralcli utility

• Create auto-boot utility

■ Lock J unlock lilts utility

• File rapiei lor one or Iho ISTI's

• Utilily lo format in 1541.1571 or IBM syslem 34 formal

• CP/M Plus trek rapid

• O'iRl MS [ommandi

• Analy;e disk format utility (including Commodore & alien

disk format^

• IrVme prelect utility

• Disk Editcr ■ Individually trace files, edil in net or ASCII

simultaneously, piinl mhei and ASCII to any seclor on disk

• CP/M Plus disk editor

• RAM Writer - Read S wile lo drive RAM

• flOM Reader - Read drive RDM

• Aucmb It' D is as cm bit dr ■« e MM i ROM

• (raw i tract or 6uH etase 3 disk

• Most ulillies aim work on 1541

• And rnutfi. much more1

A complete ulilmes m;k tor only 139.95!

1541/1571 Drive Alignment

IM1/I57I Drive Alignment irports Pit alignment condition ol

the dak dmt .i; you ptrfwm adjustments On screen help is

available while theprogram is tunning Workson iht 1541,1511

in either 1541 or 1571 mode. CM SXM, C12S in eilhcr E4or 128

mode1 Auto toots to all modes1 Manual includes instruclionson
how to load alignment program even when the drive is so

misaligned ihji it ivill not load anything else Elimmalt

downtime S rajtly ({pairs' Only I34.9SI

Super Disk Librarian

Full featured ;-ik cataloging 1 libriry system loi Ihe CI?B in

128 mode. Catalogs tirjIolOOD disks and 15200 program names'
Optrates in lasl mode with 90 column display Reads S catalogs

1541. (571 S CP/M Plus disk dirtctone Reads heavily
protected daks Catalog up to 25 programs on a disk with i

single kiypress or selectively catalog programs Stores inseven

categories Games. Education. CP/M. Archival.
Telecom muni cations. Ulilitities or Productivity Recall by

category, pioc/am name, disk name or localti number Prnta

oulput includes library indu. full library report, masltr proij'.im

lisi. caiegory program list S disk labels A second dnvecan be

addressed as a data disk Only 129.951

Super 64 Librarian

Complete disk cataloging and library system for theC&l. Reads

S tiles disk directories in 15usei-delined categories Individual

selection ol program names to be filed Includes space for usei

comments about programs Recall by caiegory. program narr.e

(Ic Punltt output include disk labels Catalogsapproiimalely
200 disks dependant upon numbs ot programs and length of

user comments Organic your CM disk library for only

J29.95I

FREE SHIPPING & HANDLING) Illinois lesidmls add

sales lai Send check'or money order lo

Free Spirit Soliware. Inc.

538 S Edgewood

La GranrjB, il 60525

DISCOUNT SOFTWARE and
FREE Leroy's Cheatsheet

Wn carry a conplBle line ot

FREE

COMMODORE 64
ABACUS
Dasic Compiler 64
CndPac64
Chart Pok 64
CobolW

ACCESS
Loader Board Go.l
Tournament DiiK 1

Exoc Tournament!
Triple Pack

ARTWORKS

Data Disk; (Bach)

$30
$30

$30

J30

130

S15

S15
S15

$22

$16

BERKELEY SOFTWORKS
CEOS * a

OiisXcot* 1 S 25
Fontpack 1 i a

GecCaic S 36
GooFilo 5 36
GooDex i 26
Writer's Workshop S 36

BOOKS OH CEOS

Abacui
Geosnstfefloi.'i $ 19

in>GEOSp<« 1 3|

Mldnlflhl Press
flow to qeTlha most
outolGEOS S1«

D.sk 'or book J 9

soliwaro al competitive prices

Leroy's Cheatsheet ot your i

BRODERBUND
Caiman Sandiego S 26
Pnnl Shop i 29

PnnlShopComp.in i 26
Grphc Libra nun «.f S 18

CSM
1541 AlignmontKil S 33

DIGrTAL SOLUTIONS
PockerFiler 2 S«

PocketWiitor2 S4S
DigilaFSupoipack 5 75
Pocket Dictonaiy S 14

ELECTRONIC ARTS
Warble W ad negg S 26
Make Murdar Party £ 2$

EPYX

F.iei Loaa !eait| (30
Mutipfan S 30

P.S.Graph"3*l.'2.
or «3, [ie»-|) 120

WoildGamei S 30

FIREBIRD
Ellis S 25
Pawn S 32
SlarGSOer $30

1HFOCOH

SIB
HE

COMMODORE 128
Superscript G4

PROFESSIONAL
FIobI Syslom 2+

FImI Filsi

SIMON a SCHUSTER
Chem. lib

Paper AirplarioKrt
Typing Tutor 3

SPRINGBOiRD
Newsroom

ClpArtVo!»10iI3
ClparltJ

Certrficaro Maker

Garliiicate Library v.1

SUBLOGIC

Football

I ■[:■.: 5 ■■;;.■ at II

M
See n ocy d.s ki {exhf

TIMEWORKS

Da;a Manager 2
Partner 64

SwftCalc "■'Sideways
Sylvia Po nor Fin Plra

Woid Writer 3

* 37 ABACUS

I3B

130

130
$23
$30

S37

I2S

S2B

$37
$35

$30
$37
$30
$16

$30

$45
S30

$37
$37

Cod PflO 128
CiianP,ik12a
Coboll28

Super C

Super Pascal 128

ACCESS

Mach 128 cart.

EPYX

MICROSPHERE

PERSONAL CHOICE
I am Tho C128

PROGRESSIVE
Bob'l Term Pto

MICROPROSE Don't lorgot lo asl«c1 your
mil Lsroy'i ChoohhMl

whon ordering 0 p'ogrom

or 525 of moro.

p

Vlzastar
Vjiawma

PROFESSIONAL
Fleet Svs:enii
FlHOt Rtr

TTMEWORKS
Data Manager 12Q
Parlnor I2B

WoroWifler!2fl

S44
$44

$30

144

S44
S44

S37

$30

$39

$2/

$59
$75

$E0
$E7

$67

$51
S30

100

150

ISO

LEROY'S CHEATSHEET
Keyboard Overlays

PLASTIC
LAMINATED

$7.95
each

$3.95 eacH

ForyaurCOMMODORE 1281" ForyourCOMMODORE 64»

Put Vour Program's Commands WHeie They Belong - And Your Manuals On The Shell.

Havo you ever sal at your compirter with Ihe manual in your lap trying to tind an elusive command^ Mow much
time have you lost searching through manuals to relrosti your mamoty on how lo do what you wsnleo1? Now
you havoawaytoendUiatlmstralion- Leroy's Chealsheols

Leroy's Cheatsheets help you get into your program right away We put Ihe commanda righl at your
tingenips. aciual keystrokes are in bcld l/pe. variablas are shown in aalKS. Dasigned t!y sollwaro expels, our
duraBlo plastic laminated ovoiiays are comprehensivo reference aids which document a product or system
completely. Now use your sollware more easily and moro ellaclivoly. Wilh Leroy's Chaatsheots you'll never
have 10 hunl lor a program command againlll 9a»wi»iwg'W«u

By Leioy

LEROVS HELPBOOK FOR ELITE

y Oa^xl PaTmef - Tha fir?[ person in Ihs US

lo atTQin ELITE siaius. Filled wrih hints &
lips to sharpen your combat and I raiding

skill*. Covers appfoacfiing space station.

ds lo iradnonwhat planets, quickest

/iobecoma ELITE and pfepaies you for
FinLHIRDS FLUE TOURNAMENT.

The Problem Solver

EQUIPMENT STAND

only

$ 19.95

Madeot fttuidy vinyl caated mi»l .

strung enough For any computer eqyipmanl. This equpmenl gland will he's

ycu organlz* your syslem With tnis uniquB cpen constructor), cab^s
are never m the wrong ptace. switches aje more aceessabTa and you'
equipment stays cooler. The Piabtem Solver Equipment stand was

specially daslnned lor Commodore computers 128 s G4. Lilts your
monitor to eye level {Great lor primers too). Measures lS"*1r:>4"high.

COMMODORE 128 $7.95 ea
I-uh m«I rr* B> k>L«"O LE O0>-8 C HfAT5HE C TB ta. lh.
QlMCCOFt i

J Di.mk3r-oriHwiHi]

■-I Data 'Onager t^S
LI C<tk1571

LI Cas/Scripl
U E:ito

■J Fluet System
J FI .jht EunijlaTo* z

Order Now and Save ... Money, Time and Frustration

COMMODORE 64 S3.95 ea

j pflporHach Filer

FREE- Koyboard Extender {1 par order)

J EUTE MELPBOQK bt oof/ 17.&S o

J P/offam namer; t}

Seal*

J Dala g

O D56k15i1

LT E^^v^aj>t

3 I
'J FligJit&im

J GEOS
J Multiplan

J Newgicarr

jLEROY^CHEATSHrETOIwma

cke:| Filer

p

PapwChp

Edtpp
LJ Supcrba&rj 64

LJ SflfiJ
LJ
j

■::!-. ■■ 'ORMATiOh. Fv on otiwi »ni] ctthitt't chKk or
K d*i [f\on,l 4 i . ~.J l", flf:k\ .'o- J »".i |rj [l-.r Ujv'i ■ < . kJ

Viu Dxlci C'flw ,nclu.it C"Q J ri[Tjl nn d.H F'iit-1 Bid *.» Ul.. ,|r

SKIPPING
TOTAL Com.
OHDtH U.S.

up u sto nm

UOJP U00

GAZB

CHEATSHEET PRODUCTS, INC. P.O. Boi 111368 PMIsburoh, PA. 1523B

Orders only TOLL FREE l-BO0-334-2Q?G PA Orders - (412) 781 -1551 DEALER INQUIRES WELCOME

Wrllt for tiot utatog ol toltvjim and nccsssorl«

538 S. Edgewood 
La Grange. IL60525 

(312) 352·7323 

Super Disk Utilities 

r ltalll~ le Qltiliel disl; Icr tlle Cl78& 1511 IlIchld!! ~ 
it! many ltalar!! art 

• Two drjye wpy ~rD'lram 101 the 1571 

• Stngll hI Ill!')' ~rD'll;n lor llit 1511 

• Fill unsmtch uillity 
Clutl autO·tl301 ulility 

• tou' UIOtt lile! , lllil, 

• fllllllPllliOI G/IIt 01 I'!IO t571'! 

• Uti lily 10 l(W mat in 1)41, 1511 ollBM S'/llrm34 l(Wmll 

• [J'/M PIIII d~k W~!1 

• Oaecl OOS~ 

• Anl l,'1 dGllormil uli lity lindudul9 ComRlldoII & ali!ll 
d~llolmatsl 

Will! prDlltl l lllll, 

OGI; [dlltr • 11I:!1'I1duat~ tract hie!. !Ihlill hIl" ASCII 
!iroo li lllCU! ~. prinl ln hlJ and ASCI I 10 any 1!Clor on dilk 

[J'/M PIIII d~t lIlilor 

• RAM Wnter . RUt! & wI lllW ilirl RAM 

ROM ReaR! • RUt! dml RlM 

• ~lfmbItIO~~rmbit Ihe AAM & IICM 

Irne ~ Iriel II bul l; Ill\.! a Ib)' 

Most Ul llll!! also w(W 1; on 1541 

• And mut~ mutlI mol~ 

A tDm~11I .HhllC$ iii!\; II)' Daly $39.951 

1541/1571 Drive Alignment 
1)4111571 Drl'll AhljMltnlirporlliU allgtvnll'll w~il lOn ot 
1bl itGi ~11Yt;n)'Oll perl,,~ ~1/neII11 0. Wltn bdp 1\ 
a1arll ~11 wbl ~ lJ\ePltlQl'am IIrl lUll~ WOIIJOI LIlt l54!. ml 
in eil ntr 1541 01 1571 moot 0)4. S'(64, CI211 in lilhtl &4 01128 
mOO~ Aul obootl to all mocI!s1 Manual i[(lird!! i~lrutlrOll! DII 
tow to Wr:I alllJlllmlt pltqam e'o'tQ wbtrl III! dnn is 10 
mi~llgnlil lUI It Will 1101 to.arl 1Ij11u1l9 ri5t. Eturullil lt 
downlime & 1lI$1~ rltlai~1 Ouly 134.951 

Super Disk librarian 
hiliutar!! dill; ColuJoglIlg & hbrM'J !)'Strm lor rr.e ellS ill 
1211 mcdt CmJorp. up 10 IIXD dlsl.1 "'~ 15200 plllglilll nimes' 
Optlatll in I~I I moot w ith80oo1umn ~ ~~ay, RW$& tal~~ 
1).11. IS11 & CP/M PIUI dl$k dilecton!!, Rm ~il~ 
prDtec!td d~h CatalD; up 10 25 pu:qrm 011 a dllt Intb ~ 
!IDJII kqprru or sellttlYllJ talalD; prDliI~ Stile! 1m !t't'!II 
callgolils , Gaml l. I.ducatiOD. CP/M. Arc nllal. 
lelewmroonicatiM1. Ul ihtihes (I Pflxluctivity, Retail by 
Colt~. PftJlilirIlll.1lJll. dG k Nmt arw1t1IUmb!l Pl ilter 
IJItput .rm litrrM'J I~IJ. ,.11 ~lrary r~ll mnltlllD;liIII 
I~l ColIIgOIY prDliram hIt , d~\; IUtis. A IfCOOd tlHtt ~ be 
arl drru!'d ;n a d.ata disk Onr, $29.1151 

Super 64 librarian 
Com~m dIS' waloglll9 alldlllilM'J l)'Stllll far lilt 0)4 Reads 
& tile! dISk directori!! in 15 ultI·de1 inlil ColI~(Will Indmooai 
selltllOli 01 pDQram larntS 10 be liled, IndudlllpdC! fOI user 
IlIlIIII'I!IIts Imt prtqillli. RfUll by talfgary. proglilll urnt. 
tic. Pr~11I QJlpullac!tt1a d~.1I111s. Catalorp. ~1IQ:l1~1II, 
200 r)lkI dtpe'idan1 upoo lIumb!t OlilDlillmS lid ~lI9th 01 
um rommnt1. OIQini11 YOUI C&I drll; Irbmy for only 
$29.951 

fREE SHIPPI NG & HANDlINIiI 111l1l)[I rllldlfllS arlri8\ 
\011111 .... Selld dm'" mOl\!Y ord!! Itt 

Free Spllil Soltwile. Inc. 
538 S Edgew(lod 

La Grange, IL 60525 

W,carry a compl~te lino 01 soltwa,e al compel.IiY. pric&$, PLUS· on any soltware pad<nge 01 $25,00 or mo,e you gel 3 
FREE 1...-01'1 Cheal. heel of 100r CIIOiceI s.... beIDw 10( sIIi!>oing inlO(mat:Qrl, 

BROOERBUND PAECISION 
Cerman Sandioga $ 26 S~ .. &I , ~ 

'" 
COMMODORE 128 

,~ 

I 515 
1\ $15 

'" 
,~ 

'" 

800KSONGEOS 

'" 

". , . 

Prin1 S"",,, 5 29 S~ &I 
PMfSIq>Cornpon 526 
Orpl'<: Lt>,(Uklull 5 Ie PROFESSIONAL 
CSM ~~:~2t gg 
15-11 AJ9nmentKir $ 33 SlIoIOH ' SCliUSTER 
DlctTAL SOLUTlQtIS C/>trn.lAb 
F'oc:b, FilII, 2 S 4$ P~r AIrpIan. K~ 
PodIror P~.'2 S 4S Typing lUlO( 3 
F'oc:blW'~" 2 $ 45 SPRINGBOARD 
Digilal S~ $75 N 
~l o;aionaty $1' ~~'I"'13 
ELECTRONtC ARTS ~""'2 
~ Mad"." S 26 c.n~ical. '-WI .. 
Mell. Murd., Port)' S 2$ c.n~icale Lbrary Y. I 

EPYX SUBLOGIC 
FUU . .<>ad lcanl S 30 F~ 
Mu_i*n S 30 FI'\lhr Sim~ II 
P.S. i:;.,.phic"I.'2. JII 

0 ... 3.(_1 S 20 Seenooyd .. b(HdI) 

, » 

'" ,~ 

, ~ 

' " ,» 
' " WorIdG.lm.. S 30 TIMEWORKS 

FIREBIRD Dora Manage'2 S 30 
EIir. $ 25 Partner604 S '5 
P'wn S 32 Swir.Ca'c wlSideway. $ 30 
SWGlider $30 SIIViaPon.,F~PW $37 
INFOCOIA Wc.dW,ur 3 $ 37 
L.ather Goddoil.. S 26 

M1CROPROSE 
ClIlnSI'Iip 

~;sei.· 

Don'110f911t to HI"", yCIUI 
rnr Le<oy'. Ch..,r.h .. 1 
... Mn <>r<ier'ong 0 program 
ot$~otmcr • . 

ABACUS a .... 7.oeomp;J., 
ClId Pac 128 
ChlllPeIII28 
"', .. " ... ' SuPer P'1CA1 128 
ACCESS 
Mach 126ca~. 

'''''' Mu~~128 

IoIICR DSf>HERE 
CasMn CaJ/l..,.,., 
PERSOtiAL CHOICE 
lamTheCl28 

PROGRESSIVE 
BoO .. T.""Pro ...... '" Suf*SCI~'26 
Vllasl .. 
Vilawr'. 
PROFESSIONAL 
"",,,IS~.m4 
FlHl F'oItr 

TlIAEWORKS 
Data 1.13"11'\1.' 126 
P.~_ 128 
Swlftc:alc128 
WOld \'I"., I 28 

LEROY'S CHEATSHEET· 
KeyboBrd Overlays 

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

'" '" '" '" 

PLASTIC 
LAMINATED $3.95 '''h 

$7.95 
each 

Foryour COMMOOORE 1281M Foryour COMMODORE 64~ 
Put Your Program'S Commands Whol1l TIley Belong. And Your Manuals On Tbe Shell. 

Have you avar sat at your corrp.t.er w~h tile mal'OJ.<)l in yoo' Lap lrying 10 lind an euslve convnand1 How nrell 
time havo you IoS1 searchirog Ihrough manuals to ' el,esh your rTIIIlTIOry on how 10 do what you wanled1 Now 
you have a way to ond that lrusllation . Leroy'. ChoalShoctl. 

,. 

By David Pam. • The fnl ~"""In tho> U.S 
10 ctarin ElITE _ .... Filled wth hints & 
lips to tJ\atpoItI your ccrnbal am u aiding 
dUb. C::"O<$ 8jlpftIaC/Iing spac<I II;>!"",. 
good. to Irad. on what pta""I" q<lld<o>sI 
way to bow .... ELITE am pr.~,., you 10' 
I'II1.EBtAtrS ELITE TOURtW.!ENT. 

Order Now end Save •.. Money. Timo and Frustration 

COMMODORE 128 $7.95 ea 

U _ [qui.,......, 01'''''' ' ) forcriy , ,,.,S....,, 
o _ EUTE H(U1800K "''''''' I7.tS_ 
0;) "--" rw"",») 

COMMODORE 64 $3.95 ea 
~::",~·a~:-.£.~u,,,,,,, 

"'-"' ........ -_ .. _ .. -.., .. 
.-.. , ... . _ .. "--'_1 .. 

" 
CHEATSHEETPRODUCTS.INC. PO Boo I 113M PlillbY'l)h.PA 15238 

Ord.'"Q.v, TOLL FREE I.QOO.3l'·29906 PAo.d~' "· 1412) 781 ·1551 DEALER II/OUIR ES WELCOME 
W, h 10' f'" colatog ol lOl1war •• nd .cc ...... loo. 



US Nllliu SI Oilmen Ditkniin (. Ann 5ll NY, N.Y. IQO1I \7I2)H2- tiOO Ptnn Sinion/Arnl(..l. LfVtj Dtnolh '.ijJi.oi. Sq Gudin, NY., NY. 10001

optn Mon-Fil I lli.n. - I lOpm Sti 9 JOjm - Ipm Sun t 30im - 5 JOorn |?IZ| 5(4-(HO optn Mon-Fil S 30im - )pm Sil 1 Sun 9 JOim - 7pm

PHONE and MAIL ORDERS 1 pfflnn^AR—7flRR IN NEW YORK STATE CALL
CALL TOLL FREE ±\O\i\J)J**J IU30 (212)732-4500

ALL COMPUTERS & PERIPHERALS COME COMPLETE WITH

AC ADAPTOR. OWNER'S MANUAL AND ALL CONNECTING

CABLES.

ALL MERCHANDISE IS BRAND NEW AND FACTORY FRESH.

COMPLETE WITH MFR. U.S.A. WARRANTY.

commodore

128 K RAM

Powered

Personal

Computer $235

commodore

64 K RAM with CEOS Program

Powered <MJ|Q95
Home Computer )14l

commodore

PC101
IBM, PC/XT

Computable

51JK Ram Expandable to 640K

MS-DOS 3.2

Parallel and Serial Ports

Full 1 Year

Warranty $649!
PC10-2 640K Computer ..--no

w/2 HOK Drivti 1(03

/AMIGA
'AMIGA S12K

COMPUTER

SYSTEM

■ ■!!" 'li'lr with

1080 Monitor

$1099

rcommnHnr'fa computer packages
«■ t-OrTlrTltjatjr^3 Gel it all together & save!

COLOR

PACKAGE

•Commodore 64C Computer

• Commodore 1541C Disk Drive
■Commodore Color Printer

•Color Monitor

With Geos Program.'

95$5299

O
COMPLETE

PACKAGE

Commodore 64 Computer

Commodore 1541 Disk Drive

Commodore Color Printer

12" Monitor

95$369
Same pkg.w/C-64C 1399.95

0128:
COMPLETE

PACKAGE

Color

Monitor

ADD S130

Commodore 128 Computer

Commodore 1541 Disk Drive

12" Monitor

Commodore Color Printer

$49995
To substitute 1571 for 1541

.dd $65 °9

- DELUXE
m. PACKAGE

■Commodore

•Commodore

•Commodore

Monitor

■ Commodore

Printer

128 Computer

1571 Disk Drive

1902 Color

80 Column

$75995

WE CARRY A FULL LINE OF SOFTWARE COMPUTERS AT

DISCOUNT PRICES! Call Toll Free to Order

COMPUTER PRINTERS PERIPHERALS

S commodore

MPS '"clOQ95

EPSON
HOME-

WRITER 10

Interface

189 ■J5

LX-16 Printer II1B.9S
FX-86 Prinlei IJ49.SS
FX-2B6E Printti I4M.9S
LQ-100 Prinltr 1469.95
PANASONIC 10S01 1119.95

POWER TYPE

Daisy Wheel

Letter Quality

N824-10 1469.95 5D-15 1339.95
NB24-15 1669.95 ND-15 «19.95
SG-10C (179.95 SR-10 »429 9S
NX-10 11B9.95 5R-15 1469.95
NX-IOC 1199.95 NR-1S (499 95
NX-15 1309.95 NB-1S (869.95

SD-10 1249.95

NL-10 nr/Commoilgre Ca^l 1149.95

OKIDATA 120 PR]NTER....fl99.g5

OKIMATE 30

with Plog'B'Print 1119.95

BLUE CHIP IBM' PC COMPATIBLE

S12K Eipsndable la 640K

6 Expansion Slot*

Oplional 20MB Herd Orive

Blue Chip Keyboard

I Disk Drive

$579

WE INVITE CORPORATE
& EDUCATIONAL CUSTOMERS

GEOS Software $34.95

TU-B03 134.95

95 XETEC Jr. Interface 139.95
XETEC Sr. Interface J59.95

.-.' .i.i. MniircirJh Viii, A. ■ r.. \ ■■' -. n

a in tuiit aid irdfrt. fi ■■■ ■'■!■'.t i '' ii mutt vj>e l-t
liMi j.|] *pp l.r »bl. i.Im 111. Prifll *>ld tVJ'llbrlrif nr'■,*■! !■

air*ll. Rtlvm *i dlfiClPii murlundi
. - I/XT all ■-[ "i- I '■- '# .-M *f Irlti—

i-fill tar diElih

C "MAGICVOICE"

f Module

Qz i670AutcmorJem

95

^S 1351 "Mouse" for
any Commodore

Computer

CK 170012a K
Expansion Module

£s 1750 512K
Expansion Module

C1Q995

$9995

$16995
WE REPAIR YOUR

COMMODORE COMPUTER
and PERIPHERALS!

C-H,C-tl/C IH.15
C-121 ISS.li

C-UU/IStl/C Mm M5

MPS-IOl.UPS-lO) PiiirtMi II! 15

MPS-looo.MPi :: « Maloi w>v,

C-1702.1101,150! Moniion IS9.95
90 Dty Wtlltnty on ill icpliicti nrrtthindiie

CI2B Power Supply 139.95

C64,C64-C Power Supply...»9.95

ALL COMPUTERS & PERIPHERALS COME COMPLETI:: WITH 
AC ADAPTOR. OWNER S MANUAL AND ALL CONNECTING 

CABLES 

commodore 

(:128:: 

.'~d~ 
128 K RAM 
Powered 
Personal 
Computer $235 

commodore 

64 with GEOS Prorram 

H;~~ C;;m.'te' $149 95 

ALL MERCHANDISE IS BRAND NEW AND FACTORV FRESH. 
COMPLETE WITH MFR. U.S A WARRANTY 

commodore $ 
P<10·1 ~ ~AMIGt=", 

IBM, PC/X! ~ AMIGA SIlK 
Compatable COM PUTER 
512K Ram E.pandable to 640K SYSTEM 
MS-DOS 3.2 
Pna\!el and Serial Ports 

,.11 1 y", $64995 Warranty 

PC10- 2 6401( ComputerS769" 
w/2 3601( Orlv ........... . 

Como let. willi 
loao Monilor 

$109995 
.. co~~odore COMPUTER PACKAGES 
.. I I •• • • Gel " all together & save! 

(:~ 
COLOR 

PACKAGE 

• Com modore 64C Computer 
'Commodore 154fC Disk Drive 
' Com modore Color Pr inter 
·Color Monitor 

With Geos Pro~ram .1 

$52995 

(:~ 
COMPLETE 

PACKAGE 

'Commodore 64 Com puler 
'Commodore 1541 Disk Drive 
• Commodore Color Printer 
·12· Monitor 

(: 128:: COMPLETE 
PACKAGE 

'Commodore 128 Com pUler 
'Commodore 1541 Disk Drive 
'12" Monitor 
' Commodore Color Prinler 

$36995 ~!...-, $49995 
Color 

Moni tor 
Same pkg. w/C-64C S399.9S ADD SI30 

To liubstitu te 157 1 for 1541 
add S6S.QQ 

(:128:: DELUXE 
PACKAGE 

· Com modore 
'Commodore 
' Commodore 

Monitor 
• Com modore 

Printe r 

128 Computer 
1571 Disk Drive 
1902 Color 

80 Column 

$75995 
WE CARRY A FULL LINE OF SOFTWARE FOR COMM ODORE COMPUTERS AT 

DISCOUNT PRICES! Calf Tolf Free to Order 

COMPUTER PRINTERS I 
(:: coml'Tlodore 

~~ ",,-,m 12995 h Prlnl .. 

''b .... ~ .... -;;iI ""-I'" 19995 
II P""I<! 

M~S _ 1100 22995 
p,,"W 

EPSON 

~' ~~tl-\R .. 189~5 
---- WIth 

"'"'" Intcrf"e 
lX- 16 Pr;., ltl ...... .............. 111US 

N024- 10 ...... 146U5 50- 15 ...... 1390.95 
NB24- 1S ... .. . 166U5 NO - IS ...... 1410.95 
SG - I0C ....... U7U5 SR- l0 ..... 1429.95 
NX- IO .. .. ..... IUU5S R- 15 .. 146U5 
NX- l !lC ...... 1I99.U NR - 15 ...... U9U5 
NX-IS ......... 1300.9S /0/6 - 15 ...... U6U 5 
50-10 .... ..... 1140.95 
NL - tO w Commodore C.rl ..... ... 12'9.95 

fX - 16 Print .. .. .................. U49.9S 
FX- 2I6E Prinl e . .. ... ........... I HUS BLUE Q:!!f. IBM~ PC COMPATIBLE 
l Q- eOO Prinw ... .. .............. u n .u 5111( Eapand.btc 10 UOK 
PANASONIC 10aOl ............ . 1U .OS 6 Eop.nJlon SIDU 

OIQ[)\TA Option.r 20MB H.rd Drive 
OKIDATA 120 PRINTER .... Un.95 Blue Chip Keybolrd 

OKIMATE '" ':;;~1ii"·" 0'$'''57995 wlt~ Phrg·.·Prial ................. . 11It.95 I.! 

PERIPHERALS 
<" (.'541C lliii!i"- '",,1 NEW Disk Orive 

- $16595 
(: 1541 

Di sk Drive 

$14995 
( w1511 $21495 ... Disk Drive oe·'902 RG8 

I • C,I" $24995 
l Monitor ........ oeWI802 

• C,'~, $18995 
MOlli lor 

GEOS Software ...... .. .. .. ...... $34.95 
TU - 803 .... ..................... ... .. $3 ... 95 
XETEC Jr. Interface .. . ......... $39.95 
XET EC Sr. Interface ........... .$59.95 

·· MAGIC VOICE·· $4995 
(I:" Module 

C:: 1670 Automodem $10995 

C:: 1351 "Mause" for $4495 
any Commodore 
Computer 

Cr 1700 12" $9995 
Expansion Module 

C' 1750 512K $16995 
Expansion Module 

WE REPAIR YOUR 
COMMODORE COMPUTER 

and PERIPHERALS! 
c- H.e- ,l /c Il •. n 
c- u. IIf.n 
( - IS It / ISIi / ( Ott... IU 
MPS_I~I.MPS_ I ~) P,;.,,, . uus 
MPS _ IOOO.MPS _ I2QO P,i.,,,., u us 
C- 1101.un.un Mooi' ''' It '.n 
,~ 0'1 w."'.,! .. . ~ "",hi "'.,,~ .. w .. 

CI28 Power Supply .. ...... .... . . SJ 9.9S 
C64 ,C64-C Power Supply .. . S29.9S 

G"
'~j'bil~. ('~'d •• " , B . . . .... \ .. """ ,,. V",. ~,,_C ' . 0 .. ,,'. (0 •• < .. " H~ .. .. n" .... , < ... ,., COD. "". " . t" 

I . .. ...... , .. ,,4· '1· lot , .. i" "' •• >4... 11 .. -, ,,,,., ,>,, 11 m . It WI d I _I ~ ,,', '~ I" '" ,~ ••• , .. , .. , '" ••• _"", •• 
~ t ,I"" "l ".OJ .. " .I •• ., .... . ~ .. ~. , .. p,~" .. 01 ......... , ... "" .. " "r' ~" .. , .". , .. " , j ... .. ""_1 " .. 

~- - -- •.• " N., "t .... ~~ r .. ''''1'''' ..... " R"" • • r •• '"'''' .. " ..... " . ... " 't" .,~ .... " , """"'''' • .,." .... WE INVITE (OMPORATE ", .... ...... , .. .... ,". ,a .. PCIU ." ,. , .. ,"'. ' ,.I.m ..... r 1." ... , ~ .. , a. t_." M,, '~' , .. . ~ . ... O', " ••• 
II< EDUCATIONAL (U~TOMERS ....... '" t •• "".-..... '" ... 



KX-PI080/ S1 7495

299!

$22995
KX-P1091.1

rSEIKOSHA
w/2 nW»n pirctes

SP180VC

SP100QVC $14995'
SEIKOSHAmpi3ooai|

I300CPS
10K Buffer

Parallel + Seriel

50CPS N.L. Q

,$QAQ95 ci
iTuH*/ Version «49.95_

1200 Baud $98

1200 H.C $120

2400 Baud.... S22O

DISKS it ACCESS.

MOUSE PAD.

CASIO CZ101

$6

$250

3'A DS/DD

3'A SS/DD

5% D&DO

[30 lot)

(30 W

looht)

$1

$1

$

.30

.00

.30

31/! DISC CASE «0) $8

5'A DISCCASE(75) $8

DISC HEAD CLEANERS $8

SPECIALS
Commodwo Loqo $25

Accounts dec $20

Silent Buller $10

Xelec inieilace SCALL

Kwik Load 55

Joy Slicks from SS

Outlet Surg. SlrJp $20,

CE commodore 1520
COLOR

Printer Plotter

^$2995
..'■'

Z commodore

Educator 64

$14995-

Ce commodore

Hard Drives

9060

$450*

.Mini Chief/Data Chief . .$ CALL

ft commodore

' SFD 1001 (1 Meg)

$17995
4040 ...SCALL

8250 ..$ CALL

'S commodore

PET
4023.999S*

8023.. 150*

8032. 150*

AMIGA NEW

RELEASES

tiflra Grat*w= u^n sis

sire

I 36

1M

Gormso i *2

Stands % 17

My Desk .. IK

<&*•>.. I M

S 75

Kto

I 27

I 36

=21 Aewri aisMjl

I'lteKCllt JO

JCAli

i 49

II80

1120

BjiiJs Ij'} (24 DO
CneSsmiaH2MO 3O.CO

Lonis tf ConquBl 2100
Miftlc Milatss ?i 00
Pbhuis 1B1»

24.00
Utei X.OD
Ifmill Wmnl 2» CO

SaiWt
30.00
21.00
Z1.0O

14.00

HINDSCAPE

DdwOm ol Ob Crwn NEWS21.C0
Bop en! WresW i»00

FM 18.00

S«w EHr Ha»ey NEW 21.00

KO>Ftol«f 18.00
t&a E(oa 18.D0
M*»W IB 00

HOm Pr»«tt 18 CC

tVltu 18 00
U"4um 18.00

la.oo

FigHM^t 1S.CC

Ottttutm 19.00
LiHoHhcWKt 18.00

PSI 5 Truing Com[i .... 18.00
Kit Until OCJ) . ., 18.00

tet rttas DM
Cam* 1800

PRECISION

. ^ (MOO
,.r... 4000

ia ,nVs v 40 oo
40 00

otr
G£OS (
GTOS fmtpek 1 ...18.00

QEOSDsWPb* 21.00

WnwttbriiSlop 30.00
Goafei 2400

KW30CO

NEW 2400

Abacus
GEOS In m) Oul »flO
Biild 1M $36.M

Bfit 64 24.CO
Cadgaki2t 36.00
C*lpik &* ?4.00
Carpjl 128 24.00

r>:v. (-1 »00
CoW(EJ 2400

CttWMM »00
Saw C Cmp* E*1JJ 36.00
5««PucK . MOO

SpeciiimOO
4SJ»

EACH 36.CO

Ei« PS* ! (1SBJ
Pcdufl wmw ijart
PiOH WriSK 64Tpc.TTi'inw

.. ..EACH 3OM
EACH 2400

Port* C4OT

Ttanfc ..1800

ijOy* 21/JO

Mtrm 21.00
KKtol 18.00

21.00

21.00
24.00

to 18 00

SPRINGBOARD

Nrraown

c*m i

cw m ;

t3000

ig.oo
24 oo

NEW (24.00
ColOSHBlV 21.00

EMe 1800
Franks (km Hciy 21.00

Pwn 1*SX
Talking Toscrw 24.00
Gi*10lT>l(»«i NEW2400

UNISON WORLD

ArtGiMty
MGiitiy 2
PiMt

(1800
16.00
21.00

HI TECH

Cm) «i

!' ■■, wan

MOH

.(SCO

a.oo

. 5.00

..too

BrodefbundSofUusre
f

tf L*. EA 15.00

Cannon Samfcgo ...21.00
Kaaeiu 1100

Pm Uic coup 21.00

MieroProse

ALL SOFTWARE

LEAST 40% OFF

DuiMgr. 128 136.00

SMftt*r128 36.00

W«*intlM3 30.00
Mbusinass Wes 3800
PamecW 36^0

4Z0O
36.00

QmnD p

MS 21 HO

tam »■«
Kmwh Apprerti 21 OH
SIM Saws 24.00
Plrum NEW24CO
Too Qunnei 18.00

Fonl Meib II St

fan um 128...

$30 00

36 DO

l*cra L. BbiUI 124.00
General Mgi ?4.M
Stttk 1S.0O

B li.CO

Gonaon lluln tit tO
Gfr^iCUO 36 00
XampfgnjpM 36-00
Phinuaa i 24.00
Hug ol Zslfn 24.00
RDJJ WjtJOOO 24.00

S4MEhaiS ol *nng
Wiisdsdwn 2*fO

FlKUul

MwoUonatr

£pYX

p

HWU KnM Camo
S G I

VOK Gtrrm

K2.50

24.00

2100
19.00

24 00
not

Uimrtui 24B0
Witter GamM 24.00

NEW 24.00

LOGIC

Bow Sun II Spew* 12950
S«wy[M 1tO0
M 30.00

Frntwi H.«

Btnttl 3D0O

24.00

MACHS 24JB
ttMd Cms btfwticanj Speciaiaso
HWlFfBTB 24.00

Eisc Tfuiunwrt 12.00
Tmmirnert 1 12O0

Triple Pak 12J»
Firrout Cant 12.00

317 DSIDD poll;lJ 

317 SSJDD (lGiII) 

sv. 0Si00 uro tI:J 

....,., ,... . .•... • 124.00 
DtiIm_ 20IXI •• 30.(1) 
lom or CGnquesI 21.1., _ .. _ .. . .. lUx! 
~ .... .. ............................. ,~ 
III;ii!U . .• I:JIl 
..... ,.". ........................... .aD 
Ogo. ... ... .. n.1XI 
lIiIkI N •. lSJIO 
'-"- WI/JrG 11.(0 
In"' 'III I . . N.m 
_DIIII "...... . 30.CO 
50_ .... 11.00 
... ",lIu'. ClIp ."... WXI 
MIl: Ft. . . Z4.ro 

MIN OSC,lPE 
~ III ... c.... .. " ........ IEW SZUIO 

=.~.~.::::: :::::::::::::: :::: :~ 
&.- a. ~ ...... ........... IEW lUIO 

::..~.:::::::::::::::::::::::::: ::: 
........,. .. . .........•..•..••....••..•. lUll! 

::z..~:::::::::::::::::::::::: .. ::: 
I.I'\dIuIo •• .. •..•....••.••.••..•••••••.• 11lO11 
w..-1\ooIlIo ......................... 11.00 

tIII'IIlW ..••.• •. ~~~.~~ .•• ~ 1I1D:1 
~...,. ............................ 11.00 
~ •.••••••••••••••.• 11(10 
UooOlh_ ' . , .. CO 
P5I S " .. 'V ~ 11.011 
U ~ 0eIIl lU ll 
NIl" """ IUD 
~ ......•.. . .•..••.•.. lU ll 

PRECISION ......... =: ~off 
n"· ..... '·' . S"(I\\f,rk. 

"'" ,,~ 

,,~ 

,,~ 

oeos ...... .................. ~ S34.0II oeos ....... I •.... .•.• .. , .. 011 
oeos o.k ~ . . . .. . ............. •.• . 21.011 
W!Ior \\tn Shop .......••••• . .••••.•. XI.OII 
o.a.. ............................... M.OII 
~ .. . . •..•.••• , ••.••• NEWXI.OD 
tlIoCIlIiIf •••••••••••••••••••••••• NEW 24.OD 

KX-P1592 8 
$39995 

AtMClIS 
GE06 h ..., ()A ••...••• 

"'21 ..... . ...,64 .. . 
c.-'21 .•.•.... _ 
g::.~21 ........ . 
=~ . 
=~'t.... ·WI2. ........ 

·• .. •. . • _03 
.. _ .. . . $35.011 

... 2-.011 
... :!lOll 

,,~ 

... M.OII 
. 2( 011 
,,~ 

". ". " . 
So4* ~ Il0l .••••.•••...• • • ~ $:IS,OII 
So4* ~ 121 . .•. .•. .• . . . . ' •.• 4Ii.OD 
Pac:Ir;aI W!Ior ~ •.. •.. EACH 31.00 

=tw:':I~': ::: 'M:: 
I'I:O.c YMIr ~ ..• . . EACH 2oI.OD 

AdM"SIOI4 
1'InII .. ......... .••.• . ............. IM.OD 
'I'IIrit ................................ , I.OD 
I.II:tyrIrl .............................. 2l.OD 
........................ . ..... 21.OD 
HIdraI . . .. . . • . . • • . • • . .. . • • . •• II.OD 
~1 .............................. 2Ull 
LIlt IWIpIo ..................... .. __ •. 2I.OD 
0... .................. .. . ... . .. .. . . 24.03 
IIbic: SIIdD ••.•••••••••••. _ . .... .. .... '1.(1) 

~ ~ !! ~ ~~~Q~~ !:! 
~_ .••..••.... ~S2I.CO 
_ 133.00 
011 NI' , .. Ill 
011 NI t 24,03 

~ . I'tl!el~d 
KriCtC ()I!; .... lEW $2-I.OD 
c-. IV ..•.. ..... . . .. •..•. nOlI E* .... ..... ....... .. ... . ...... .. . 11,011 
F1rilI GoII ..".,. ....• ..• . . ..... . . 21.OD 
,..., •••••••••••••• ••• •••••••. .•. . , •.• 2oI.OD 
TIIq T.tw •...... ...•...•. . •. . . ... 2oI.OD 
GIid .. ~ ..•......• .•. .•..•. lEW 2oI.OD 

Hard Drives 
9060 

$450* 

UNISON WORLD 
All c.ry .... 

~~:::: ............... . 

HI TECH 
CIrd ..... ...... .. ....... , ............ . 011 
..., ... ............................ .. 011 
~ ... .............................. .. OII 
'Mn"'" .. .. . ....... .................. . . 011 

Prnli/llp •• .•••.••••••••••••• •• SpedII S2!i.OD 
1lnP'D" EA •..•... •..•• . •••• .••... I$.OD 
c.- SIrdIgo ...................... 21.OD 
,........ •••••••••••••••••••••••••••••• 11.(1) 
I'IW oIqJ __ ........ . ••.•.••.• 2I.OD 

.,.. Wor. UI •.••.••.••..•..••.•..•.. moo 
$roIiIIaIIt UI .......................... 31.00 
~3 ........................... :nco 
Mtur.. .. ...... ................. 31.00 
"""" Il0l ••.•.• .. •.••••• • .• •.••••••• •• 31.00 
"""" 121 ............................ 4tI:ICI 
"...~ •.•..•..•...•..•..•.•...•. • oo 

j\\icroProsc 
~ ....................... IipICIiIIS3I'CO 
f'.I S ............................... 2'Ull 
1oojII •••••••••••••••••••••••••••••••• 2O.co 
~ "fJPOICfI •.••..••..•.••....•.• 21.co .. s.na ......... ............... .. 2oI'CO 
~ ••••••••••••••••••••••••••• NEW2UXI 
1c9 1llAw . .. ..... . ....... 11.(1) 

x etec.l"< 

1200 Baud ...... $98 
1200 H. C ..... $120 
2400 Baud .... $220 

SFD 1001 (1 Meg) 

$17995 

4040 ... $ CAU 
8250 .. $ CAU· 

...", l. a.-. . ~.co 
GInoIIi MQI .•..••..•••...•............ 2UlI 
Sill 0... ... . . ......... U.03 
.. I.." 0. ... . ....... .. It 011 

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

,",,-1IIIIIr 1"-111 
~ ". ~. .,. 110 
""""- 2 . ...•..• ......•••••••.••. 2-'011 
~ .. Zdn ........ , 24.011 _ w. 2IXII .. 2-.011 
~"Spq ............ 2t Oll _ ', c.-. . . ...... 1. ,10 

Foo&lIId .. . ...... ~ •••.. IipICIiII $:2'l.!D 
1bIt~ ....... . ........ ... . ... .. M.OD 
\trlIoI1Cl .................. ........... 21.co 
'fiIbIlI ~ o.r. .................... ll.OD 
~a...I ..... . ................ 2UXI 

==. :::.:::::::::::::::::::::: ::: 
I'OcIIbII ............................... MJXI 
~ ....................... . ..... 2oI.OD 
wn.~ ............. .. .. .. ...... . M'CO 
SIb &do . . .... . ... . NEW 2UXI 

LDGIC 
~ lin . ............ ....... 1ipICIiII S2UI) 
SciIrwy DiIlL ................... . .. . ... IZJXI 
JIII ••••••••••••• _ •••••••••••••••••••.. _ 
1'OcIIbII .................. ... . ..... . ... MJXI 
1IIIIIIII ........ .. ....... .. . ... . ...... XI.OD 

~12II .. ~.~.~~~ .•..• 
~ ......... .. . 
tu.e:If.5 •. . , . . ... . .. . •. . 
'fiIbIlIa..---., .. 
lOlIIF .... .. .. . .. . .. . 
e.c:~ ..... . 
~I .... ... . 
T~I'Ilk .............• 
F.ntu ecu. ..... = .. === 



modore SIDECAR NOW AVAILABLE...S7OO]

64c S14995'

128 $22995*

128D SCALL
'package pricing

1901 [monochrome}....S99*5

1802c $199"

19O2A $249"

1581 .777. SCALL

1541c S16995

1571 $219B5

\

,1*"

500 ®CALL

1000 R....*500°°*

1000 (new}...S650°°

300 BAUD.... $2800

0KIMATE20...$18O°°

1351 «3995

QUANTUM LINK... S2

1764 RAM.... SCALL

GENLOCK S225D0

$120°

25BK 580""

DIGI-VIEW

FUTURE SOUND

MARAUDER II

•140

•125

•24

lOlttM

a meg

30 MEG

.«<s

$200°°

*400«i

(80000

PRIWTERS T &comm°d°^
cromc s

IBM COMPATIBLE

NP-10

95 nr*
NX-IOoMOC179

95

Power Type S15995"

NL-10

95 wmt
*"* Ulllllll

NX-15

•5t2K

• 360K Dual

Sided Drive

• CGA Board

" One year warranty

• Parallel Port

• Serial Port

• GW BASIC

• DOS 3.2

CDEC SIDEKICK
mCL BY BORLAND

PC10-1
549995

$550.00 Alone -Wim purchase ol 1901 o 19U2A »850 Alon*

DUAL

DRIVE

B40K
$

PC10-2

574
'WITH PURCHASE OF TWO RIBBONS j

800-433-7756
CUSTOMER SERVICE 313-427-0267

HOURS 1E.I.TJ:

MoraJiy thru Frictii - 10:00 A.M. 1« 8:0O P.».

Sllurdir- 10:00 A.M. 10 8:00 P.M.

20 MEG...$350 Seagate 30 MEG...$400

DEALER INQUIHEES INVITED

MICROCOMPUTER SERVICES
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fl ~-
64c ........ $14995' 

128 ..... .... $22995' 1581 . •• ...•.•.•. $CAL.~ 

CALL 
1S41c . .... . . . . .. S169 

1280 .. ...... $ \-,:.:1 5~7~1 t··:·· '::' '::' .~. ·3.:.:....-
·package pricing I 

300 . $2800 

OKIMATE 20 ... $18000 

1351 ...... $3995 

$2 

~~IF PRINTERS 
,...cronlcs 

H!"'* 13995 g!'" * 17995 Np·l0 NX· l0 or1OC 
I Power Type . ......... . .. .. . $159'" I 

S'*29995 
NX·1 5 

I SIDECAR NOW AVAILABLE ... $iOO) 

$225 00 I DIGI·VlEW 

;==~ 

500 •••. • SCALL 
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'140 ID 10ml1Y1 $20000 
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e:: commodore 

IBM COMPATIBLE 

FREE 
PCl0-l 

$49995 

• 512K 
• 360K Dual 

Sided Drivo 
• CGA Boan! 
• One year warranty 
• Parallel Port 
• Serial Port 
• GW BASIC 
• DOS 3.2 

SIDEKICK 
BY BORLAND 

DUAL PC10-2 

~:: $574 
$550.00 Alone ' With p..n:h;Jse 01 19010' 1902 A $650 A lone 

ONLY 800·433·7756 M.C.S. 



ATTENTION
ALL COMMODORE 64/64C,

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 taught the course several times, 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 64/64C, VIC 20, COMMODORE 16

and the COMMODORE 128 and takes you step by

step through a discovery approach to programming

and you can do it all in your leisure time! The les

sons are filled with examples and easy to under

stand explanations as 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 to all the questions and pro

grams, 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 dis

appointed!

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).

II you are not COMPLETELY satisfied, then simply

return the course wilhin 10 days of receipt lor a

FULL refund. , , „„„
Now available! a 200 page course

exclusively on sequential and rel

ative files using a unique approach

for those with very limited file programming ex

perience - sel up your own personal and business

records! — disk drive a must — same author —

same guarantee -- same cost— this course for

all computers except Vic 20.

Fill in the coupon or send a facsimile.

NAME:

ADDRESS;

CITY

I PROV./STATE:

1 POSTAL/ZIP CODE:

1 1 desire the BASIC program-

CG

Any complete course: S19.95

mlng course for:

Comm.64/64C Vlc20

Comm. 128 . . Comm. 16

1 desire the FOLLOW-UP C

course on relative anu seq

uenllal files for all above

computers bu! Vic 20.

Postage and Handling: S3.00

Total: S22.95

Send Cheque or Money Order to.

P1 miford Educational Seivices

o Pioneer Place.

Branifoid, Ontario.

Canada N3R 7G7

chief
ADVANTAGE

HARD DISKDRIVES
FOR COMMODORE C-E4 SC-128 Computers

FEATURES:

C-1 2Q Compatible w/fast sorial S burst mode.

Operates at Smhi on a C-S-3

Fast Transparent Operation.

Built in 1 571 Floppy Orive.

Supports all 2.Q to 7.O DOS Commands

Runs CP/M w/ multi Oovico recoQnition A-B...O-1 1 .

Dual Serial Ports

□svica Selectable 9-11 or O-3O Software..

IVJo special Interface required.

Utilities Disk Included

Builc m I.C.T, Turbo Leader for C-B^J Operation.

Complete operating manual..

1 Ysar Full Warranty.

Support BBS on line-3<lhrs daily 3Q1 -371 -4O2O.

MINI CHIEF" 1 O c i ■-;' O MB n

CommoOaro 1 571

*iU» Floppy Di-™« *

DATA CHIEF"
S79S.OO

3OM0D+
MODUH'D-

idub'o SyetBTi with

^ 1S71 Floooy Dnn

ToorclBn;CBll:301 371-4OOD or
Sana c"ock ar*monwy n^tinr to:

■nGanTrol Irto.

P.O. BOX 0S3

MIDOLETDWN. MO B1 769

0 ' I >' li-.. ■-. I 41 I r - ' r : - ■'-.,,■ [;.,■--,-! j

(* cfiMMnxjnr flicti

THE

MIRROR

$24.95
MO FINER OR MORE ADVANCED ARCHIVAL COPIER AVAILABl£ AT

ANY PRICE.

EASY TO USE. DOES NOT CAUSE DRfVE HEAD TO KNOCK.

COPIES UP TO fll 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 AUTOMATICAUY.

FAST. COPIES FULL DISK IN AS LITTLE AS 4-7 MINS. EVEN COPIES

ITSElf.

WE COPY MOREI

MASTERCARD. VISA. MO. OR CHECK OK

• S3 SHIPPING E HANDLING

C O D OR FOREIGN ORDERS ADD S2

CALIF. ORDERS ADD 6% SALES TAX

— WRITE OR CALL —

ContDumed
(408] 75B-2436

I HS4- i P.O. BOX 6939

- _ SAUNAS, CA 93912

FOR COMMODORE M AND 1541 DRIVE

OR COMMODORE 128 AND 1571 DRIVE

ATTENTION 
ALL COMMODORE 64/64C, 

VIC 20, COMM. 16 AND 
COMMODORE 128 OWNERS 
A complete selHutoring BASIC programming course 
is now available. This course starts with turning 
your computer on, to programming just about 
anything you want ! This course is cur rently used 
in both High School and Adult Evening Education 
classes and has also formed the basis of teacher 
li teracy programs. Written by a teacher, who after 
having taught the course several times, 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 64/64C, VIC 20, COMMODORE 16 
and the COMMODORE 128 and takes you step by 
step through a discovery approach to programming 
and you can do it all in your leisure limel The les
sons are filled with examples and easy to under· 
stand explanations as 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 to all the questions and pro
grams, 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 dis· 
appointed ! 
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). 
II 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 sequen tial and rei· 
ative files using a unique approach 

for those with very limited rile programming ex· 
perience . set up your own personal and business 
records! - disk drive a must - same author -
same guarantee - same cos t- this course for 
all computers except Vic 20. 
Fill in the coupon or send a facsimile. 

1---------------------
I NAME: CG 

: ADDRESS: ________ _ _ 

: CITY :: ____________ _ 

I PROV./STATE :. _________ _ 

: POSTAl/ZIP CODE:: __ ___ ___ _ 

I I desire the BASIC prog ram· Any complete course: $t 9.95 
I mlng course for: Poslage and Handling: $3.00 
I Comm.54/ 64C Vic 20 [ Total: S22.95 
I Comm.128 0 Comm. 16 0 5cr'dOlcque or Moncy Oloer 10: 
I I desire the FOLLOW·UP n P ul ilord Educai1Ofl.11 SerVIces 1 
I course on relati ve anu seq u Pioneor Place. ! 
( uonllal Illes lor all above 8r<Jnl lord. Ontario. 1 
(~o~pute rs ~u~v~ ~:.... __ can~i1 N3R 2.G2. ____ ( 

The CHIE 
LC_T~~ ADVANTAGE 

HARD DISK D V 
FO!=! COMMOOO!=!E c-s.a &. C-1 

FEATURES: 

• C-1 28 Compat'bla w/fast oorial & burst modo. 
• Oporatos at C!mhz on a C.G4 
• Fast Tranaparont: Oporation. 
• Built in 1 571 Floppy Orivo. 
• SupportO all .2.0 to 7.0 OOS Commands 
• Runo CP/M w/ mult:I Oovico rocognition A·8 ... 0·11. 
• Oual SOl"'ial Port .. 
• OavicsS"loctabI08·11 or8·30Soft:waro .. 
• No opociallntOrrecs requirOd. 
• Utilities Ois l< Included 
• Built:;n I.C.T. Tul"'CO Loador fol"' C·S4 OporBt:ion. 
• Complet:e oporating menual .. 
• 1 Yeer Full Warrant:y. 
• Support BBS on lina·24hra dRily 301_371 .40.20. 

MINI CHIEF'· 
~~!~" $595.00 

~~~'" $695.00 

DATA CHIEF '· 
~~:'; .. $795.00 

TOO<'<l.,.,C. "' 301371·4000 0.
eon" c,,"c l< or mono, Ot"<IM..,: 

InC(><"IT..." ,....,. 
P.O. BOX OB3 
M'OOLETOWN. MO.~ ' ?BB 

'O .... II"OMO_ .. . 
~,~,.,I!~ ... "'._0...._"' • ..., ~c. e. __ _ 

II"O..,OI!._s .. «om_'" 
A~'~"'F"locoyo... .. " . l>Ca' ... E-....._.'3~ wo"Fonc-..._ ... _ . 

_.~ .,. .• O&,.,, _, ....... --.. 
"'~'''~'_''D 

Doo ... _""" .. _....,.,......_ ........ _, • • 1ffiJ' -, 



Sensational Prices!
, . . . On Our Most Popular Items!

micro ioT ...

THE 39C DISKETTE!
Are you paying too much tor diskettes? Try our lirsl

quality, pnmo. 5'A" dlskelles (no rejects, no seconds]

at these fantastic sale prices end save, save. SAVE!

Disks aro packaged in bo<es ot 50; including diskettes

in sleeves, labels, and wrile-protect tabs.

Each diskette is certified to be 100% error Iree and

comes with a lifetime warranty (it you have a problem,

we'll replace the diskette]. All diskettes include hub rein

forcement rings and write-prolecl notch.

All diskettes are double density and work in either

single or double density drives.

SS. DD Diskettes. Box of 50

32391

DS, DD DisksllBS, Boi ol 50

32403

$19.50-390 eo.!

S24.50-49C ea.

[POWER and PROTECTION

| FOR YOUR C-64!®
P0WRPAK64
from MicroPal*

Pow'i Pak is a replacement power supply (1.5 amp)

lor the Commodoie 64" .. but that's not all! Pow'r

Pak also supplies two additional surge protected out

lets (120V) lor monitor, diskdrive, or other peripher

als. On/off switch. Fuse protection. Sturdy all-metal

casing is ventilated lor heat dissipation. Full 1 year

warranty.

34910 $49.95

J

95

NP-10

■ 25cps in mi:

■ One-Year Warranty

■ 100 cps in Draft Mode

■ Ideal for Home or School

Unbeatable Low Price

S42O4 NP-1O Pnnlor . ... $174.95

Olhor Fino Slar Prlnlort:

SC«N Foi Lownt Pries

i .ill For Ldweat Price

41366 NX-10

55766 NX-10C

Commodore Compatible
5%" Disk Drive

• Runs All C-64 Commercial Software •

• Ready to Run Right From Ihe Bo* •

• Full 1 Year Warranty • 30% Faster •

66166 Disk Drivo . ...3159.00

No Carchos/ Nothing Else 7b Buy!

* THE BEST PRICES *

*TKE BEST SERVICE*

WHY SHOP

ANYWHERE ELSE?

THE FAMOUS SLIK STIK1"
Trie Shk 5rAru has been 3 fawrite lor years and
lor good reason II s just the noM comforut.on or

responsiveness and accuracy And tne nn:e can1!
be teaf From Suncom 90 Mywrunty Connects
Oi'cc"y to Commoflore Computers

■SJDBB 16 9S

ONLY S6-95!

Space Saving Printer Stand
Ar last a pnnlei stand priced tot homes and smail olfices1 Th>s great stand Irum
Sunco ii is elevated so *gu can place ynur paper underneath Features heavy ijutv
fIded steel wire construction and his a vinyl coating 10 ifducr no:sp and vibrj

nan Awthtr pus rne printer s rwia al an angta rtiai mai« 11 nsucf* tat'

[0 see your pulpul IS il is Tieino Dr^lrd J*jun# -."i Ewo tnoms 17' fo<

SO column piirdtr;. and 15' tot mtal 13? column onAttis

13132 12" Pnnlor Snnd (WaiSK95| OKLY t 6.95

33IJS IB' Pnnler SlanB WlsS2?95l ONLYI1I.fi!

Paper Tray
£ d O ht

y

^¥r «cndfJtO whit 10 da with Die pJintuui Oial cditik Dul 01 me pnnler and lends

to spill all Mr Die latJle and floor? Ihe St-ncom Paser Tray anaews 10 Ih8 rear 01

an Suncnm stands and receive; Ihe printed Diner as it comes ouiol the pnnlcr Helps

10 neaCy (oldaid slackilr Suj F(elailSU9S
,. 111.95

Super Deal On

Diskette Storage!

• A whopping 100 disk (5W") capacity.

• Lock and keys lor e*lra security ant) easy carrying.

• Includes 8 index dividers with labels (or organization ol

filing and retrieval.

• Made of durable an;i-static. high impact plastic

• Attractive smoked color lit)

Sug. Retail S19.95

,66826 NOW ONLY $9.95

FREE
DUST COVER &_

EVERYTHING BOOK
Discover thu savings and rasy shopping available

Irum IENEX Computer Express PLUS receive a

FREE Oust cover lor your C64 or C123' Cover is

anli-slatic. 8-gauge vinyl sewn to our exacting

siandards with reinforced seams Get lo knew our

great products, eilensive selection anil fast serv

ice with a FREE copy Ol Cur Everything Bmk lor

CommoOore Computing (S295 Srnptmg Ctiarge)

31EE7 CM Oust Comr and Citilog |G4C)

3WM C-1ZB Dull Cpvtr ind Catalog (G<CI

. 65180 HC Duit Cover and Citilog |B4C|

The Right Interface For Ail

Your Printing Needs!!
a sound rrrvuslm&nt to/ you'

-rfOl j ComnodBS." RUN. Dec 'S5
r^ 1 'TJj" Tnii rjion-pEriprmanCP flraphltB
1 * WMllfl pnnler hterlate Irom OSI lor

C €4 and VIC-PO emulates a Commodore pnn'er Corner wirh

cables iinc] user's manual

33585 S39.95

Super Graphix. !.■ ■ .■■. sk ouiier. to patina
rnode^ 3 Inrerrui screw dump^ and too mounted dip Spvitcnn
Supports superscript, suoscrpl. underlining. baU \&t. and
a choice or 9 char»:if r Mdths From ftrec

41769 S69.9S

Super Graphix Jr. AmorstnuiomiaiM
-•' .--■'. ■.-■'-■. 3; ::-:- :-"■; ■ , ■

Q* p*«C CompatW »i? an m&<> p'nrpt^ f

. XelK

S49.95

from Your Friends At We gladly accept mail orders!

P.O. Boi 6578

South Bend, IN 46660

Questions? Call

219/259-7051
COUVCO:^ W :r';i"i:i'H-n tYCOUUOOOtlf I7ialkmrrwl of C<y"Wt (*1r^ni Lfe
NOTE Due la puslanmo lead tunes produci pruts and speaKa'ens are wDject lo change t

Ad

G4C

SHIPPING CHARGES

OH DEB AMOUNT

less than 120.00

$20 00-S39 99

SJ0.00-S7J.99

S7S Q0-S143 99

S150 00-S299 99

S3O0 A up

■tin acu W 00 h*W(

NO EXTRA FEE FOR CHARGES

WE VERIFY CHARGE CARD
ADDRESSES

ORDER TOLL FREE

1-800-348-2778
INDIANA ORDER LINE i : ■:;■■.

Sensational Prices! 
... On Our Most Popular Items! 

from _,.~ 

THE 39~ DISKETTE! 
Are ~ paying 100 mllCh lor dbkl,l11811? Try OUI lil1l 
quality. primo, 5V.· disko1101 (no fOjo(:ts. no SOOOI'Ids) 
al lhose fantastic uJe pricos and save. aavo, SAVEr 
Disks 810 pllCkegCKI In boxos 0150: Including diskettes 
In 5111fM1s, labols, and WfrIO-ProlOd tabs. 

Each diskette Is cer1ilied 10 be 100% OITOf 'ree and 
comes I'rilh II liftlima warranty (i' you have a problem, 
wel replace the diskel!e), All d~ include hub r&in. 
Ion:emlllli rings and WliI01l"OIOd notch. 

All diskenos aro doublo Gensity and work In eilhor 
slnglo Of doublo dOllllty drivel. 

$174.95 

• 25 cps in NLa 
• One-Year Womanly 

• 100 cps in Draft Mode 

• Ideal lor Home or School 
• Unbeatable Low Price 
I no_ NP.'O Print" 

Clner Fine SUI' P,I"",. : 

II7US 

.,366 NX·IO 
S57Ii6 NX-, OC 

. SCtll Fo, Low," P,lu 
Setll Fo, ~I' P,le. 

$159 

Commodore Compatible 
5V4" Disk Drive 

• Runs All C·64 Commercial Soltware • 
• Rcady 10 Run Ri\lht From the BOJ • 
• FilII 1 Year Warranty . 30% Faster • 
66166 Olsk Orivo ...... $159.00 S5, DO 01s1l011e5. Bole at 50 

32391 S19.S0-39C 1,11.1 
No c.reh .. t Norhlng flu To Bu,1 

OS, 00 OiSketlM, Box 1,11 50 
3241,13 S24.50-49C ... 1 

POWER and PROTECTION 
FOR YOUR C-64!® 
POW'R PAK 64 ~-!I--"'-!<" 
from MicroPal31 

Pow', Pall Is II replacement power supply (1.5 amp) 
lor lhe CommodOre 601 - but thaI', 1'101 alii Pow' , 
Pak also supplies two eda.tiol'lal surge prOIOdIHl out· 
lets (120V) lOf monllOf, dilk drive, or olher pedph~,,· 
als. Onloff switch. Fuse prot8CIion. Sturdy a!~me!al 
casln9 Is ventilated lor heat dissipation. Fun t year 
warranty. 
349 10 $49.95 

Super Deal On 
DiskeHe Storage! 

"''''\'!vv-0. 
f ONlY '\. 
~ S9.95_J · 

'1-: ...... VN·\~ 

• A wIIo9!ling 100 disk 15141 ~pxlty. 
• Lock and keys lor e~lra setl/rity and usy wf)'I/l\I. 
• Inclr.n:les 8 IndeJ dIViders willi t.beIs lor OI'gilMulion 01 

fifng and retrievJl. 
' lbde 01 durillle ;an(j.slilic. high Impict pt.stic 
• AwxllYt SIId;td cobt lid 

66826 

From You, Frlonds At 

Sug. Retail $19 95 
NOW ONLY $9.15 

We gladly IlXep! mail orders! 

* THE 8EST PRICES * 
* THE BEST SERVICE. 

WHY SHOP 
ANYWHERE ELSE? 

SHIPPING CHARGES 

P.O. Bo~ 6578 Gll 
South Band, IN 46660 Ad 

Questions? Call G4C 

OROEII AMOUNT CHAIIG£ 
Its. IIwI $20.00 13.75 
$2D.OO-s.39.119 • . 75 
$.4O.00-S74 IXI 575 
S7500-JI~9.119 675 

219/259·7051 Stso.oo·sm!li 775 
SlOOlup 875 

OH~' , • • ., 
OH~' IU." 

'rhe Right Interface For All 
Your Printing Needs!! 

• ' ___ II:>"r<><r 

l'fl .. ! ~. RUN. o.c. 't5 
.... .1.00 I~ II ~i;~· ~"ror" lnCi Qr~D~~1 
4""'"" ........ DIinItI.....,..., .... osrlllr 

c. .. ~V'I(;.l'Orm.r.s.~pM:IttComts .. 
_ ....... ~ ....... I 

'3565 $39.95 
SUDer Graphlx. It ..... 8K IIU11II. 10 ptOO'Irj .......,_ ..... a.r..,. ... __ ""_ 

~~-...--..-- ... 
I _ ". cfIn:Io< '"""" f""" IIftc. 
4111' __ ... S69.95 
SU~ Graphlx Jr. l""",, __ ar 
:a~~:::.~ .... 

.. m~ .S49,95 ~ 

~=:.=-:.:,,-=. :-~:::s~..:~:::=r:=':.",..,~OoOort~ $oI IKI. IIf"'''''''''''''''.'''''Cllllr 

OROER TOLL FREE 
1-800-348-2178 



COMPUTE'S GAZETTE

Author's Guide
Here are some suggestions which serve to improve

the speed and accuracy of publication for prospective

authors. COMPUTED GAZETTE is primarily interested

in new and timely articles on the Commodore 128,

64, Plus/4, and 16. We are much more concerned

with the content of an article than with its style, but

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 corner of the first page should

contain your name, address, telephone number, and

the date of submission.

2. The following information should appear in the

upper right comer 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 be

placed about Vs 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 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 right-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. If you are submitting more than one article,

send each one in a separate mailer with its own tape

or disk.

8. 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 request

that you include a copy of the text file on the tape or

disk. If you include a copy of your article on disk,

please save the article as plain text, without any spe

cial formatting characters or control codes. Most word

processors provide an option for saving a document as

plain ASCII text or in unformatted form. Please use

high-quality 10- or 30-minute tapes with the program

recorded on both sides. The tape or disk should be

labeled with your name and the title of the article.

Tapes are fairly sturdy, but disks need to be enclosed

within plastic or cardboard mailers (available at

106 COMPUTE!'s Gazette August 1987

photography, stationery, or computer supply stores). If

possible, programs written in machine language or a

compiled language should include source code (or an

annotated disassembly if the program was written

with a machine language monitor).

9. 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), and so on. Within ordi

nary text, however, the zero through ten should ap

pear as words, not numbers. Also, symbols and

abbreviations should not be used within text: Use and

(not &), reference (not ref.), through (not thru).

10. 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; then it

will be italicized during typesetting.

11. Articles can be of any length—from a single-

line routine to a multiple-issue series. The average

article is about four to eight double-spaced, typed

pages.

12. 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.

13. COMPUTED 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 (to Editorial

Department, COMPUTERS GAZETTE, P.O. Box 5406,

Greensboro, NC 27403), it will take from four to eight

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.

14. If your article is accepted and you subsequent

ly make 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 sub

mission entirely, but be sure to indicate that your sub

mission is a revised version by writing Revision on the

envelope and the article.

15. COMPUTED GAZETTE does not accept unsolic

ited product reviews. If you are interested in serving

on our panel of reviewers, contact the Features Editor

for details.

COMPUTE!'s GAZETTE 
Author's Guide 

Here are some suggestions which serve to improve 
the speed and accuracy of publication for prospective 
authors. COMPUTE!'s GAZETTE is primarily interested 
in new and timely articles on the Commodore 128, 
64, Plus/ 4, and 16. We are much more concerned 
with the content of an article than with its style, but 
articles should as be dea r and well-explained as 
possible. 

The guidelines below will permit your good ideas 
and programs to be morc 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 comer of the first page: If your article is 
specifically directed to one model of computer, please 
sia le the model name. In addition, please indicate the 
memory requirements of programs. 

3. The underlined title of the article should be 
placed about 2/3 of the way down the first page. 

4. Following pages should be typed nonnally, 
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. 

S. 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 right-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. If you are submitting more than one article, 
send each one in a separate mailer with its own tape 
or disk. 

S. Short programs (under 20 lines) can easily be 
included within the text. Longer programs should be 
separate listings. it is essential that we II tHle a copy of 
th e program, recorded twice, 011 a tape or disk. If your 
article was written with a word processor, we request 
that you include a copy of the text file on the tape or 
disk. If you include a copy of your article on disk, 
please save the article as plain text, without any spe
cial formatting characters or control codes. Most word 
processors provide an option for saving a document as 
plain ASCII text or in unformatted fOnTI . Please use 
high·quality 10- or 30-minute tapes with the program 
recorded on both sides. The tape or disk should be 
labeled with your name and the title of the article. 
Tapes are fai rly sturdy, but disks need to be enclosed 
within plastic or cardboard mailers (available at 
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photography, stationery, or computer supply stores). If 
possible, programs written in machine language or a 
compiled language should include source code (or an 
annotated disassembly if the program was written 
with a machine language monitor). 

9. 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), and so on. Within ordi
nary lext, however, the zero through ten should ap
pear as words, not numbers. Also, symbols and 
abbreviations should not be used within text: Use and 
(not &e), reference (not ref.), through (not thru). 

10. For greater clarity, use all capitals when refer
ring to keys (RETURN, CTRL, SHIFI), BASIC words 
(LIST, RND, GOTO), and the language BASIC. Head
li nes and subheads shou ld, however, be initial caps 
on ly, and emphasized words are not capitalized. If 
you wish to emphasize, underline the word; then it 
will be italicized during typesetting. 

11. Articles can be of any length- from a single
line routine to a multiple-issue series. The average 
article is about four to eight double-spaced, typed 
pages. 

12. 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. 

13. COMPUTE1's GAZETIE 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 (to Editorial 
Department, COMPUTE1's GAZETIE, P.O. Box 5406, 
Greensboro, NC 27403), it will take from four to eight 
weeks fo r us to reply. If your work is accepted, you 
will be notified by a leiter which will include a con
tract for you to sign and return. Rejected manuscripts 
are retun/ed to aut/lOTS wllo enclose a self-addressed. 
stamped envelope. 

14. If your article is accepted and you subsequent
ly make 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 sub
mission entirely. but be sure to indicate that your sub
mission is a revised version by writing Revision on the 
envelope and the article. 

15. COMPUTE1's GAZETTE does not accept unsolic
ited product reviews. If you are interested in serving 
on our panel of reviewers, contact the Features Editor 
for detail s. 



PRINTER PACKAGE SPECTACULAR
AM. PHtVTKK PACKAflKS RCGM UK ■ W1M KCinm.KSON IKKDIT CARDS ■ UltE SIlimNO IN CONTINKNTAI. ISA

XKTKCSIPFKfJKAI'IIICISTKKI-ACKtNOrjR.) FRIIM TIIE FAIR MAIL OKIIKK COMPANY

Panasonic
PANASONIC 1080i

PRINTER

&

XETEC SUPER GRAPHIC INTERFACE

$239
NO SURCHARGES ON CREDIT CARDS

FREE SHIPPING IN CONTINTNTAL USA

PANASONIC 1091i

PRINTER

&

XETEC SUPER GRAPHIC INTERFACE

$309
NO SURCHARGES ON CREDITCAROS

FREE SHIPPING IN CONTINENTAL USA

PANASONIC 1092i

PRINTER

a

XETEC SUPER GRAPHIC INTERFACE

$369
NO SURCHARGES ON CREDIT CARDS

FREE SHIPPING IN CONTINENTAL USA

Con)um t. t fj.lt c l talc i

NX-10 PRINTER

&

XETEC SUPER GRAPHIC INTERFACE

$259

NO SURCHARGES ON CREOIT CARDS

FREE SHIPPING IN CONTINENTAL USA

NX-15 PRINTER

&

XETEC 9UPER GRAPHIC INTERFACE

$389
HO SURCHARGES ON CREDIT CARDS

FREE SHIPPING IN CONTINENTAL USA

NP-10 PRINTER

&
XETEC SUPER GRAPHIC INTERFACE

$219

NO SURCHARGES ON CREDIT CARDS

FREE SHIPPING IN CONTINENTAL USA

' | commadare| \-']

«C COMPUTER

IHIODSK DRIVE
1BMC MONITOR

C-128 COMPUTER

1571 DISKDRIVE
190J MONITOR

CALL FOR INDIVIDUAL

& SUPER PACKAGE PRICES

17EO RAH EXPANDER

1764 RAH EXPANDER

1351 MOUSE

AVATEX 1200 ItC MODEM

AUATEX ZJOO HC MODEM

CALL FOR

CURRENT PRICES

SHKOSHA

iooovc PRINTER
WITH hifi! t ir;

GRAPHICS INTERFACE

ct i en$169

HO SURCHARGES

OK CREDIT CARDS

FREE SHPPIHa

H CONTINENTAL USA

-Amiga.
COMPUTER SYSTEM

CALL FOR CURRENT PRICES S AVAILABILITY

EPSON
PRINTER PACKAGES

PRICES TOO LOWTO ADVERTISE

C-128 SOFTWARE
SuperCase 128

Wordwritc 128

Data Manager 138.

Superscript 120..

SuperPak.2

Sylvia Pt»lar128..

5/95 PockeiFiler2.Pockei Filer2 36.95 Chart Pak 12B ...

Pockei Wnior? 36 9S Cad Pak 138....

OlISlC CompJcr 138 39 95 Super C Compiler

Fonimaster128 36 95 Cobol 128

Visawrile 128 5a 95 Speed Term 138.

Muluplan 12B 3/.9S pocket Planned..

. 4BflS Fonlmaster128
..59 95 Visawrile 128.

25.95 Visastar 128 . ...

3995 Super Pascal 126

39 95 Super Pak 128. .

.3995 Smflealc 128

..25.95 Parlner 128

.36.95 rieelSyslem4. .

MQN.-FR..9AM-9PM SAT. 11AM-5PM EXTENDED HOURS MON.-FRI. 9AM-9PM

AMIGA

SOFTWARE

CALL
FOR PRICE &

AVAILABILITY

SAT. 11AM-5PM

ABACUS M

IS.M

luptt C CcmpUti , . rJ?r?J

Supe*Pjn*l - , J*«

BjiIC Corviphrcr 2S.9S

Forin Z5,95

G«i Iniklff 5 Out - - IA-94

Pprjrjnal Portfolio , . .25.95

XperSyitem 3*,M

ACCESS
MachV-Cwt 21 «

lender Bona M.«

Tournament O.ik , - H.?J

Tenth Frame 24.94

Executive Dim 14.95

Wld Cl»> Lder Ord . »H.H

Triple Pa* 14.95

FjmouiCourK* -- 1495

ACTIVISION
Gamemakei 25 95

2 m 2 BamtiBall . . . 22.95

Hacker II I;. 95

Tail Time* 19 95

Shanghai 19.95

Chimp Daicball B6 1V.9S

Tomrormeri 19.95

Gamemaker Library n 95

Labyrinth J2.9S

Howard The Duck . . . J2 95

GFL Football 22.95

Greet- Cinl Maker . .22.95

Allmi 22.95

Portal 25-95

BERKLEY SOFTWORKS
giqi lr.is

Geooubllih It 9S

Oeolllt J«9S

Gtoull J*.9S

Wt\W % WotKsnop . . 12.95

Grocftiit ....... .J7 9E

Gtoflen 15.95

OtlkB»kr , . ,11.15

fonlPikl 19.95

CeoCaDle 12 9B

BRODERBUlMD

Danl. ST.5crlCiJEJ| .

Grfp^Ft LIA. 1.2 or J

p. 1. Companion ...

toyihop

Prim Shop

Thinking Cap

Typt

EPYX
Dtirroyer

F«H.o*i)

r.-..vl^ uontTFr

Cnimp Winding .

Summer Garnet

ApihaI Trilogy

Vorpal Ullljly

Mulllprin

Super Cyile

St. 5porti BaikFTMIJ

St. 5pom Bateoalr .

Summer Gamei 2 ..

SubSattleSlmulll .

MINDSCAHF

.32.95

. 16.95

22.<IS

12.95

IB9S

. 22.95

32.95

CALL

21-15

21.95

22.95

.2I.9S

2I.9S

22.95

I4.VS

14.95

HIS

27.95
22.95

22.95

22.95

12-15

12 95

Perfett Stort,

■ I...iv-.i.i.i'.'"

5uprri(ar Jce Hotkey

•".95

.31.95

19.95

21.95

p19.95

IrnaarSporli 19.95

American Challenge . 19.9s

Offender or tftt Crotir] 22.95

S.D.I il.95

Fill I9.9S

Urmimn 19.95

ParaUai 19.95
Uihl UllJ |JuOo) . .19 95

IraJlblajtr 19 95

DATA EAST
Karalr Cnump l*-95

Hung Fu Mailer 1*95

CDrnmando 22.95

lag Team Wreilitng .22.95
Breakthrough 22-95

ACCOLADE
Ace of Arei ........ 10,95

Kill Until Dead IS.9S

Hardball ...14.45

flohl Niche 11.95

I" SI Trading Co n.95

Arc oiadeComki.... 24.95

MICROPROSE
illenl Suvlte 22.95

Gunihlp 22.95

nnni 25.95

Top Gunner lfc.95

F-15 Slrlke tjgl* 22.95

Kennedy Approach .. 16.95

Cruiaor In Europe .25.95

Conrnct in Vietnam .25.95

Deciuonin thrOeuri 25.95

SPRINGBOARD
NrwiJOOII

Certificate Maker .

GraprHf i Eipander

Clip Ait 1 or 1 . ..

Clip Art 2

Celt. Waller Leg I

KONAMI
(ruin* A

. 30.95

. 30.95

.21.95

IB 95

.21.95

II 95

ClnulCnaille
ru.H.iiin

r.lilni-.k

. 19.95

. 19.95

. 19.95

. I9.9B

. 19.95

MISCELLANEOUS 64
Final Cartridge 39.95

FeUowihlprninu 21 95

Hoollt 11.95

Lfllrier DgdMKI .12.95

Mcwimlu 12.95

Hollywood Hrjlnlrl . . 72.95

Builneii Form Shop .25.95

Fonlmaiter 2 10 95
Dlmey Comli Strip . .21.95

Dliney CarcTAPjrtr .23.95

Micro League DneOiII .25.95

2595

TIMEWORKS
5wl(tai'B6

WorOWrller J .---

S #1 rrralcj^ iaewtyi

I. i:.i Manager IF . .

Sylvia Porief

SldevrayJ

Pariner M

.32.95

.31.95

.25.95

.25.95

-12 15

.19.95

.19.95

.39.95

(iiiiir.i ii Syilemi . . . ]«.95

kK 1 Field 19.95

SSI
Wltard'i Crown . .. .77.91

Phanriilel.rloMII. ..27.95

mnginriMfln 27.95

Shard or Spring .... .27.95

Hoaawar 2000 ll.K

War In 5. Pacific ....39.95

Wargarrtf Com [ruction 20.9S

Oatlletrulier . 39,95

FtealmilDarlcntii 17.9$

■■M 25.95

PrcilOer.I Clctt BB . . 17.95y

JO IINCEN82 /ft, I,.

T-omput(ftbULtg

POKK1JMI IH.H1IKEE.MIU17

OaOOUMBOrW

u«n Fri tim ipm CSr Shi 1* m ipM cit

To Outer Call Toll Fna

800-558-0003
For Technical Info, Order

Inqulrial, or lor Wl.c Onion

414-357-8181
TELEX NUMBER 9102406440

IAMKHMCK - COfPlTT MIL * uu|

WWF WrntPIng . . .

»*rfImi 1

BJIIIr Fwnl

Dirt

PotUtt DttUonMiy . .

Thundfi Chopper . .

UpPrriKtipe

Conlrlvfr Mouif

ThePiwn .-.,,.-,

Sijrgllder ........

jet

iuOloqfz FoDiOJir , .

Flight Sim ul at op II ,

Sir&loqk ftjurbill . .

PrJnlirullFr

Art f,jflery 1 or 2 . .

iuptitclpt fa4

^upfifui*A4

Animal Ion SUlKon .

Ulrlmlll

Copy UM

fluifjtr«y

Sfptry -1 r

x 15 Alpna Mi.aion .

Dili". Jawrl -

ITflJ ,.........*,

5up«*P*>c 2 . .

Accoittfe-tComiti

DATASOFT
Allcrrjtc v- ••",

Jin- Pung^on

Video THie Shop

.25.95

. 14.95

. 26.95

.22.95

. 10.95

.19.95

.19.95

16 95

.2)9S

25 95

25 95

.27.95

.27.95

.11.95

. 11.95

.7.1.95

.16.95

. 32.95

.16.95

.5195

. 12.95

.21.95

. 22.9S

25-95

. 19.95

. 19.95

19 95

.59.95

.19.95

. 18.95

.2* 95

21.95

IS.95

ORDERING INFORMATION:-™

ELECTROrVIC ARTS
Archort 10.95

Archonll I0.9J

FlnarKlal CoofcOOOH .10.95

Heart ol Arrlca 10.95

Mall Old. Momteri. 10.95

WlndMtrror 10.95

Movie Maker 10.95

Mult 10,95

Muilc Comtructlon .10.95

One On One T0.95

Plnball Conmuctlon. 10.95

Racing Demuctlon . . 10.95

S*ver.CI!leio'Gold .I0.9S

SJcyfoi tO.9*

5uperfloulder0aih .10.95

Touchdown Fooroall. 10.9i

Ultimate ■'■ i i [0.95

Adv. Comtruction . .25.9*

AmerllllCup 11.91

AntWFoi 22.95

Autoduel 11.75

Baidllart 15.95

BardlTaleir 25.95

Chlikamauga 73.95

Bjtllelront 15.91

Carrltri At war 31.95

Europe Ablaie 11.95

LonJl orConqueit . .22.95

Marble Madncil . . . .20.95

Moeolui 25.75

Murder Party 22.95

Ogre 15.99

Ptgaiui 21.95

Reach For The Stin .30.95

15.95

15-95

25.9*

11.75

15.9*

Husils

Straddle

Cheiimaitfr 20D0

Ultima 1 15.95

.11.95

IK 95

.23.95

15.95

I 20.9S

INFOCOM
Call far ItFim ■.:■; ;;ri. -i

UJllmj 2

UJllmj4 ,.,,.,

World Tour Go\t

\ 'i i ■ Inn

Z£ No surcharge for Mastercard or visa 9Z9H

00 <• -V

Tj*urC*s tua Vru
iiHn ti#»' ScrW f'O »*tICu—ip COD llWtH
I ^*W ¥**uM IS H« IH H « IPO *P0 Prfflu

PRINTER I'ACKAGE SPECTACULAR 
\II I'III'H II 1'\1 .. \la_, 1" '1.1 lit . '\0 S\ loll II \111;"'''1' t In lilt I" \lUI'· lliH SIltI'I'I"; ., c n' 11'. 'I \I . I ~ \ 

nTH SI I'lll f.lI \Plllt "TUH \( t ' ('HT JILl tllf"l Tm . • \1\.1 \, \II 1111"'11 nl\II''', 

PRINTER 

• 
XEl Ee SUPER GRAPHIC INTERFACE 

$239 

PRINTER 

• 
)(flEe SUPER GRAPHIC INTERFACE 

$309 
NO SURCIiARGES ON CREDIT CAROS 
FREE SHIPPING IN COHTlHENTA L USA 

PRINTER 

• 
XETEC SUPER GRAPHIC INTE RFAce 

HOSURCHARGif~~~~TCARDS 
FREE SliPPING IN CONTINENTAL USA 

c ...... "... ......... 11 .91 C_... . ... n ." 
-.,..... . ••••.• JI .• s 
s...-cc.",...... . . . Jt.'S 
s...-","'" ....... Jt." 
..... c_ .. ... n ." 
f <>nn . . •. . •. 15." Goo,,,,_ & Out . ' 6.tS 
~ ...... , """fOIl<> ... 25.tS 
Xp<1" S1'"..... .. Jt.'5 

ACCESS 
MlKhV<." . • •• JI .f! 
l .. d .. .., . ... ..... . 20 .95 __ '01 ... ... '4." 
_," ~ ..... ••••••• l • . 95 
J_ ... _OI .. ..... 14.95 
WIcIo. .. ld .. .,.. •• n." 
n!pl<"... ... . . 14.t! 
r_c ....... ' .... • 4." 
ACTIVISION <>-... . ... lS .t! 
'''''2 ............ .. n .t! 
H ..... ~ •......•.• n .t! 
r.1I ,...... . ... " .t! 
1 ... "0 ... , .•....•••• " .95 
( ... "",ea,..,." ... .. It.t! lI.n.""' ...... ..... .. It.t! 
G.", . ...... . l ...... ' • •• . 9S h",.'n," ... .. ll .'S 
H_ ..... , ... 0.,..:" •. l2 .tS 
GFl foo' ... I1 ....•.. U .tS 
G ..... . C ..... M ..... .. 12.tS 
"'..... . 12.tS 
""""' . . .......... 25.t! 

8ERKlEY SC>F"l"\IIQRKS Goo, ....... 11.95 
GeGpubthh . •.••••• J' ." Goo .... .. ........ J' .ts 
Gooc..... .. H .ts _" .... ""'.,,'''p .. U .t! G_..... . . /I .tS G........ n .ts 
o. • • ~. ' •• • •• 12.tS 'on" •• I ...... ... 19.ts 
Goo(_. . J 2 .'S 

SAT. 11AM- 5PM 

",.. 

,PYX 

. ' 6.91 
.... H .t l 

.. U .t! 
. l l.t! 

.. H .tS 

.. Jl .t! 
~, 

o." "'Y« ...... 12.'! 
r • • Il_ . . l 2." 
_ .. M on" .. ..... n .t5 
C"'",p _ ."'''!! ... n .tS 
_~, .n .t! 
""n ........... ..... n .t! 
S-~ • ••••• ' 4 .• 1 
...... .... nnogy . . 1'.tS 
......... Utq'" .... .. , • • t1 
M ..... ""... .. . .•. H .91 
s...-C)'<Io . . ... ntS 
S •. !poIi, ............. . H .ts 
I • • !poIi'''_ .. H .n 
5.uttwno< Gam<> I ... U .tl 
S"" .. " .. sam .... , n .t' 

MINOSCAPE 
~,.<tS,.... .. . • • . 9S 
CfO " _MoIIIt ... lI .t5 
H'CI" 11011.. ••• It.tl 
1~p<1""" .• 0 HOC • .,. 1I .t ' 
flop 'N ' """,,' • ....• It.tl 
_ SpotU ...... It.t! 
......... . n C ... , ...... . It.'S 
Oof..-ot ..... er-n n .t5 
SoDJ. .n .n I". ... _ .. It." U,......... . " .t! 
....... u . . It.ts 
OJ,,,,, Mo"IJudoI ••• It.t, n."01.... .... . tt.f! 

DATA EAST 
..... . . C ... mp . ' 6 .9S 
M""II lu M. " .. . ' 6 .tl 
c ........ """ ........ H .9S 
1-.;1 Too ... _'''''''11 .. 11.95 
e, ••• ,htouv~ . . .n ." 

e.oMfufdlhilltlJ 
eO/1.~m .. Jf«"""I" 

• XETEC SUPER GRAPHIC INTERFACE 

$259 
NO SURCHARGES ON CREDIT CARDS 
FREE SHIPPING IN CONTINENTAL USA 

NX-15 PRINTER 

• 
XE TEC SUPER GRAPHIC INTERFACE 

$389 
NO SURCHARGES ON CREDIT CARDS 
FREE SHPPlNG IN COHTlNENTAL USA 

& 
XElEC SUPER GRA PHIC INTERFACE 

$219 
NOSURCHARCES ON CREDIT CAROS 
FREE SliPPING IN CONTINENTAL USA 

EXTENDED HOURS 

... 1'." 
lUIIum~ O .. " •.••. I • • n H........ .. ..,1'''' 
' .......... .... IUS .... ,, ' 
!'SIll","", Co. .. ... " 
""'._,_ •.... 24." :,=:~;.;. . .. 21 ." l .. ' ... l'." 
MICRQPROSE 
511_ !«vlt. . .. n .'5 
Guno ..... ... . ...... n .ts 
!'If .. " ... 15.95 
rop (lunn<.. . '6.n ... ,5 S", •• ["11" •.. . ll .ts 
Ker>ne<i, l\jIprO.och .• ' 6.' 5 
c'u..-In [ urvp< •• n .'s 
c""nlt. 1n v .......... n .ts o..,.-"" ... o.r-. n .n 

KONAMI _ ....... ,.,"'1 , •... " .9S 
"-""" . ..... J\nj ... . 19.'5 
CO .. " ' C ..... , .. ...... 19.' 5 
G'''''~ ' •• '9.9! 
J. H ...... " ........•. 19.9S 
II .. . I ~_ .....•. " .9S 

sso 
"" . ..... . , C.-n .... 11.91 

TIMEUIORKS ~n",Io ''' OI' • .. . 21.tS 
I .... " .. · ..... ... Jl.t! iII"O." , ntln . . 2 1.t! WDnfW." .. J .•. ]l.tl Sf\Wd"I Sp-Ing .•..• lI .tS 
5 .... "' __ .,... •. 25.tS _ ... looo •••.• 21 .9S 
O ••• Mon"If« • ... . lS.t! _ "'So ,.,1It .... J9.95 
lyTIIl. """Of .. . n .tS ", __ c""n''''''"n lO.tS 
[wlrn_ .. .... '9.9S .. "'« .... '.. . .. Jt .'5 i..,.,..,' .......... It.95 ... _IIIb •• """ •••• 21.9$ 
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How To Type In

COMPUTED GAZETTE Programs

Each month, COMPUTED GAZETTE

publishes programs for the Com

modore 128, 64, Plus/4, and 16.

Each program is clearly marked by

title and version. Be sure to type in

the correct version for your ma

chine. All 64 programs run on the

128 in 64 mode. Be sure to read the

instructions in the corresponding

article. This can save time and elim

inate 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 mis

typed number in a DATA statement

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 on, erasing what was in

memory. So be sure to save a pro

gram before you run it. If your com

puter crashes, you can always

reload the program and look for the

error.

Special Characters
Most of the programs listed in each

issue contain special control charac

ters. To facilitate typing in any pro

grams from the GAZETTE, use the

following listing conventions.

The most common type of con

trol characters in our listings appear

as words within braces: {DOWN}

means to press the cursor down

key; (5 SPACES} means to press

the space bar five times.

To indicate that a key should

be shifted (hold down the SHIFT

key while pressing another key),

the character is underlined. For ex

ample, A means hold down the

SHIFT key and press A. You may

see strange characters on your

screen, but that's to be expected. If

you find a number followed by an

underlined key enclosed in braces

(for example, {8 A}), type the key

as many times as indicated (in our

example, enter eight SHIFTed A's).

If a key is enclosed in special

brackets, fc |, 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 Commo

dore 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 direcf 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

(HOMEJ

(UP)

1 DOWN |

(LEFT]

(RIGHT!

(RVS!

(OFF)

Press: See:

SHIFT | [CLR'HOME J

i CI.R/HOME ! |J5|

shut] jT^RTl
crsr~]~; m

II

(WHT(

(RED|

{CYN}

When You Read:

{PUR |

(GRN)

)BLU|

(YEL|

i n }

i F2 \

{ F3 |

( » j

( F5 i

I F6 )

I F7 ]

{ F8 )

Press: See: Press: See:

For Commodore 64 Only

( OMMODORi ! f]

§53
[COMMOUORI-!

■COMMODORl ' ' 0 , ' :|

COMMODORE : 7 ' ' '
. i . ^^^

icommodoreI
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How To Type In 
COMPUTEt's GAZEllE Programs 

Each month, COMPUTE!'s GAZETTE 
publishes programs for the Com· 
modare 128, 64, Plus/4, and 16. 
Each program is dearly marked by 

I title and version. Be sure to type in 
the correct version for your ma
chine. All 64 programs run on the 
128 in 64 mode. Be sure to read the 
instructions in the corresponding 
article. This can save time and elim
inate 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 (or 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 mis
typed number in a DATA statement 
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 on, erasing what was in 
memory. So be sure to save Q pro
gran/ before you run if. If your com
puter crashes, you can always 
reload the program and look for the 
error. 

When You Read: Press: See: 

{CLRI I SHIFT l@iJil(iMD II 
{IIOMEI ! ClRniIDiE! II 
{UPI I SHirr I 1 CRSR m 
{OOWN) ,as, I ~ 
{LEFT} 1'·"' 11-'""-11'1 
{ RICHT) 1_'""_1 II 
I RVS} I "'til!.] m 
{Ol'f} @~~'J[~--, !!!!! 
{BLKI 1''"' lf ,oJ .1 
{WilT} l,m lCTI liB 
{RED I I cm IL.!] !I 
{CYNI Icm lL ' ..! • 
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Special Characters 
Most of the programs listed in each 
issue contain special control charac
ters. To facilitate typing in any pro
grams from the GAZETTE, use the 
following listing conventions. 

The most common type of con
trol characters in our listin~ appear 
as words within braces: l DOWN} 
means to press the cursor down 
key; {5 SPACES} means to press 
the space bar five times. 

To indicate that a key should 
be shifted (hold down the SHIFT 
key while pressing another key), 
the character is underlined. For ex
ample, a means hold down the 
SHIFT key and press A. You may 
see strange characte rs on your 
screen, but that's to be expected. If 
you find a number foUowed by an 
underlined key enclosed in braces 
(for example, {8 an, type the key 
as many times as indicated (in our 
example, enter eight SHIFTed A's). 

If a key is enclosed in special 
bra ckets, ~ ~ , hold down the 
Commodore key (at the lower lefr 
comer of the keyboard) and press 
the indicated character. 

Rarely, you'll see a single letter 
of the alphabet enclosed in braces. 

When You Read: Press: See: 

{PUR! 1''"'10 • {eRN) 1''"'10 III 
{Btu) 1''"'10 II 
{YEL) l,mlCD m 

0 -I ~ I -: F2 I 1'·'''10 ill 
I " I 0 --I ~ I I SHIFT I Q!J II! 
I fS 1 0 .1 
I f6 ) !slIIrr! QQ !II 
I " I 0 I. 
I " I \'·'''10 • 

This can be entered on the Commo
dore 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 tile quote mode. 

Once you press the quote key, 
you're in quote mode. This mode 
can be confusing if you mistype a 
character and cursor left to change 
it . You'll see a reverse video charac
ter (a graphics symbol for cursor 
left). In this case, you can use the 
DELete key to back up and edit the 
line. Type another quote and you're 
out of quote mode. If things really 
get confusin&t you can exit quote 
mode simply by pressing RETURN. 
Then just cursor up to the mistyped 
line and fix it. 

When You Read: Press: See: 



The Automatic Proofreader

Philip I. Nelson, Assistant Editor

"The Automatic Proofreader" helps

you type in program listings for the

128, 64, Plus/4, and 16 and prevents

nearly every kind of typing mistake.

Type in the Proofreader exactly as

listed. Since the program can't check it

self, type carefully to avoid mistakes.

Don't omit any lines, even if they con

tain unfamiliar commands. After finish

ing, save a copy or two on disk or tape

before running it. This is important be

cause the Proofreader erases the BASIC

portion of itself when you run it, leav

ing only the machine language portion

in memory.

Next, type RUN and press RE

TURN. After announcing which com

puter it's running on, the Proofreader

displays the message "Proofreader

Active". Now you're ready to type in a

BASIC program.

Every time you finish typing a line

and press RETURN, the Proofreader

displays a two-letter checksum in the

upper-left comer of the screen. Com

pare this result with the two-letter

checksum printed to the left of the line

in the program listing. If the letters

match, it's almost certain the line was

typed correctly. If the letters don't

match, check for your mistake and cor

rect 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, and 65526 for the Plus/4 and 16).

These reset routines erase any program

in memory, so be sure to save the pro

gram 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=PEEK(772)+25G*PEEK(773)
:LO=43:1II = 44

20 PRINT "AUTOMATIC PROOFREADE

R FOR ";:If VEC=42364 THEN

[SPACEjPRINT "C-64"
30 IF VEC°=50556 THEN PRINT "VI

C-20"

40 IF VEC=35158 THEN GRAPHIC C

LR:PKINT "PLUS/4 S, 16"

50 IF VEC=17165 THEN LO=45:HI=

46:GRAPHIC CLR:PRINT"128"

60 SA=(PEEK{LO)+256"PKEK(HI))+
6:ADR=SA

70 FOR J=0 TO IGOiREAD BYT:POK

E ADH.BYTiADR^ADR+l :CHK=CHK

+BYT1NEXT

80 IF CHKO20570 THMN PRINT "*

ERROR* CHECK TYPING IN DATA

STATEMENTS":END

90 FOR J=l TO 5:READ RF,LF,HF:

RS=SA+RF:HB=rNT(RS/256):LB=

RS-(256*HB)

100 CHK=CHK+RF+LF+HF:POKE SA+L

F,I,B:POKE SA+IIF, HB jNEXT

U0 IF CHK<>22054 THEN PRINT "
•ERROR* RELOAD PROGRAM AND

JSPACEjCHECK FINAL LINE":EN
D

120 POKE SA+149,PEEK(772):POKE

SA+150,PEEK(773)

130 IF VEC=17165 THEN POKE SA+

14,22!POKE SA+18,23:POKESA+

29,2 24:POKESA+139,224
140 PRINT CURSU47) ;CHRS(17); "

PROOFREADER ACTIVE"iSVS SA

150 POKF, HI,PEEKIHI) + 1:POKE (P
EEK(LO)+256*PEEK(HI))-1,0:N
EH

160 DATA 120,169,73,141,4,3,16
9,3,141,5,3

170 DATA 68,96,165,23,133,167,

165,21,133,169,169

180 DATA 0,141,0,255,162,31,18

1,199,157,227,3

190 DATA 202,16,248,169,19,32,
210,255,169,IB,32

200 DATA 210,255,160,0,132,180

,132,176,136,230,180

210 DATA 200,185,0,2,240,46,20

1,34,208,8,72

320 DATA 165,176,73,255,133,17
6,104,72,201,32,208

230 DATA 7,165,176,208,3,104,2
0B,226,104,166,180

240 DATA 24,165,167,121,0,2,13
3,167,165,168,105

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

280 DATA 255,162,31,189,227,3,
149,199,202,16,243

290 DATA 169,146,33,210,255,76
,36,137,65,66,67

300 DATA 60,69,70,71,72,74,75
77,80,81,02,83,88

310 DATA 13,2,7,167,31,32,151,
116,117,151,128,129,167,136
.137
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The Automatic Proofreader 

Philip I. Nelson, Assistant Editor 

" The Automati(l Proofreader" helps 
you type in program listings for the 
128, 64, Plus/4, and 16 and prevents 
nearly every kind of typing mistake. 

Type in the Proofreader e:ractly as 
listed. Since the program can't check it
self, type carefully to avoid mistakes. 
Don 't omit any lines, even if they con
tain unfamiliar commnnds. After fin ish
ing, snve a copy or two on disk or tnpe 
before running it. This is important be
cause the Proofreader e.rases the BASIC 
portion of itself when you run it, leav
ing only the machine language portion 
in memory. 

Next, Iype RU N and press RE
TURN. After announcing which com
puter it 's running on, the Proofreader 
displays the message " P roofre<ade 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 
upper-left comer of the screen. Com
pare this result with the two-letter 
checksum printed to the left of the line 
in the program listing. If the letters 
match, it's almost certain the line was 
typed correctly. If the letters don ' l 
match, check for your mistake and cor· 
rect the line. . 

The Proofreader ignores spaces not 
enclosed in quotes, so you Clln omit or 
add spaces between keywords and still 
see a matching checksum. However, 
since spaces inside quotes arc almost al
ways significant, the Proofreader pays 
attention to them . For example, 10 
PRI NT"THIS IS BASIC" will generate 
a diff e rent c heck s um than 1 0 
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 sensi th'e to 
the position of each character within the 
line and thus catches transposition 
errors. 

The Proofreader docs /fat accept 
keyword abbreviations (for (!)(ample, 7 
instead of PRtNT). If you prefer to use 
abbreviations, }'Ou C.ln 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 fu ll keyword for the ab
breviation and allows the Proofreader 
to work properly. The same tcthnique 
works for reche<:king programs you've 
already typed in. 

If you're using the Proofreader on 
the Commodore 128, Plus/ 4, or 16, do 
not perfonn fmy 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 
rUII any program with a GRAPHIC 
command while the Proofreader is in 
memory. 

Though the Proofreader doesn' t 
interfere with other OASIC 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, o r by pressi ng RUN/ 
STOP- RESTORE. The simplest way to 
disable it is to tum the computer off 
then on. A gentler method is to SYS to 
the computer's built-In reset routine 
(SYS 65341 for the 128, 64738 for the 
64, and 65526 for the Plus/4 and J6). 
These reset routines erase any program 
in memory, so be sure to save the pro
gram you're typing In before entering 
the SYS command. 

If you own a Commodore 64, you 
mny already have wondered whether 
the Proofreader works with other pro
gramming utilities like " Meta BASIC." 
The answer is generally yes, if you're 
usillg a 64 alld activate the Proofreader 
after illstalling 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 
IIny and every combi nation of utilities 
you might want to usc. The more util i
ties activated, the more fragile the sys
tem becomes. 

The New Automatic Proofreader 
10 VVCzPEEK(772)+2S6 " PEEK(773) 

: 1.0-43 :111- 44 

20 PRINT "AtrrO~1AT,IC PROOFREAOE 
R FOR ": : 1t' VEC-42364 THEN 
{sPAce:lpRHlT "C-64~ 

30 IV VEC_50556 THEN PRINT MYI 
C-20 " 

40 If YEC. 3S1S9 THEN GRAPIIIC C 
LR:PRINT ~PLUs /4 & 16 K 

50 IF VECaP165 TlIEN LO",45:HI-
46:GRAPHIC CLR:PRINT"128" 

60 SAQ(PEEK(LOI+256~PJ::EK(HII)+ 
6:AOR"SA 

70 FOR J-0 TO 166.REAO BYT:POK 
E ADR, BY'!': ADII_ADR+ I: CHK-CHK 
+DYT.N~T 

S0 If' CHKo20570 'rm:N PRiNT ". 
ERROR - CHECK TYPING IN DATA 

STATEMENTS": ENO 
90 FOR J-l TO 5 : READ Rf,LF , HF: 

RS"SA+RF . IIB- INT( RS/256) :LB
R5- (256 "IIB) 

100 CHK"CHK+Rf+Lf+llf : POKE SA+l.l 
F,I.B : POKE 5A+UF ,Il BINEXT 

IHI If CUK <> 22054 TIIEN PRWT " 
' ERROR' RELQAI) PRQGRJ\M AND 
ISPACEICHtCK PINAL LIN£":EN 
o 

120 POKE SA+149,PEEK(772):POKE 
$A+150,P££K(773) 

130 If YEC-17165 THEN POKE $A+ 
14,22:POKE 5A+ IS ,23:POKESA+ 
29,224 : POK£5A+139,224 

140 PRINT CIIRS(147): C!lRS(17) :" 
PROOfREADER ACTIYE", SYS SA 

150 POKE lil , PEEK(Hl)t.l : POKE (p 
EEK(LO)+256 " PEEK(HII) - 1 ,0: N 
EW 

161' OATA 120,169 . 13 . 141 ,4 , 3,16 
9.3,141,5,3 

170 DATA 98 , 96,165,20 , 133,167, 
165,21,133,168 ,169 

180 DATA 0 , 14t,0, 255 ,1 62 , 31 ,1 8 
1,199,157,227,3 

190 DATA 202 .1 6,248,169 , 19 , 32 , 
210,255, t6<) , 10 , 32 

201' DATA 210,255 .160,0 , 132 ,1 80 
,13 2 ,176 , 136,230,180 

210 DATA 200,185,0 , 2 , 240 ,46 , 20 
1,34,208 , 8 , 72 

220 DATA 165,176,73,255,133,17 
6,104,72,201,32,208 

231' DATA 7,165 . 176 ,208,3 ,104, 2 
08 , 226,104,166.180 

240 DATA 24,165,167,121 ,0, 2.13 
3 ,167 ,165 . 168 , 105 

250 DATA 0.133.1 69 ,202,208.239 
,240,2132,165,167 , 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 

200 OATA 255 ,1 62,31 ,1 (13 , 227 , 3 , 
149,19<),202,16,240 

290 OATA 16<) , 146,32,210,255,76 
, 86 ,1 37 , 65 , 66,67 

300 DATA 68 , 69 , 70 , 71,72 , 74, 75 , 
77 , 80 , 81,82 , 83,88 

3113 DATA 13,2 , 7,161 , 31,32 , 151. 
116,117,151,128 , t29 ,167,136 
,137 • 
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Jt yi| Y Machine Language Entry Program

IVILA. For Commodore 64 and 128 g||
Ottis R. Cowper, Technical Editor •■

"MLX" is a labor-saving ulitity that

allows almost fail-safe entry of

machine language programs. Included

are versions for the Commodore 64

and 128.

Type in and save some copies of which

ever version of MLX is appropriate for

your computer (you'll want to use it to

enier future ML programs from COM-

PUTEVs 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 all other

values you enter in MLX) may appear

strange. Instead of the usual decimal

numbers you're accustomed to, these

numbers are in hexadecimal—a base 16

numbering system commonly used by

ML programmers. Hexadecimal—hex

for short—includes the numerals 0-9

and the letters A-F. But don't worry—

even if you know nothing about ML or

hex, you should have no trouble using

MLX.

After you enter the starting and

ending addresses, you'll be offered the

option of clearing the workspace.

Choose this option if you're starting to

enter a new listing. If you're continuing

a listing that's partially typed from a

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). In

any case, make sure the address you en

ter corresponds to the address of a line

in the listing you are entering, Other

wise, you'll be unable to enter the data

correctly. If you pressed E by mistake,

you can return to the command menu

by pressing RETURN alone when

asked for the address. (You can get back

to the menu from most options by

pressing RETURN with no other input.)

Entering A Listing

Once you're in Enter mode, MLX prints

the address for each program line for

you. You then type in 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 Ihe

"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 data 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

learn some habits. You do not type

spaces between the columns; MLX

automatically inserts these for you. You

do not press RETURN after typing the

last number in a line; MLX automatical

ly enters and checks the line after you

type the last digit.

Only the numerals 0-9 and the let
ters A-F can be typed in. If you press

any other key (with some exceptions

noted below), you'll hear a warning

buzz. To simplify typing, 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, lines 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 above show

the keypad configurations for each

version.

MLX checks for transposed charac

ters. If you're supposed to type in A0

and instead enter 0A, MLX will catch

your mistake. There is one error thai

64 MLX Keypad

6

O

2

K

3

L

0

Space

128 MLX Keypad

A

(Fl)

B

(F3>

C

(FS)

D

07)

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 could 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 1NST/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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MLX Machine Language Entry: Program 
For Commodore 64 and 128 

Ottis R. CO">Yper, Technical Editor 

"MLX" Is it labor·saving utility that 
a llows dmos t faU~ufe e nt ry of 
milchine language programs. Included 
are versions for the Commodore 64 
and 128. 

TfPe In and save some copies of whkh· 
ever version of MLX is appropriate (or 
your computer (you'll want to use it to 
enter future ML programs from COM
PUTEI's CAZETTE). Program 1 is fo r the 
Commodore 64, and Program 2 Is for 
the 128 (128 MLX can also be used to 
enler Commodore 64 ML programs fo r 
use in 64 mode). When you're rCudy to 
enter an ML program, load and run 
MLX. It asks you for il starting address 
and an ending address. These addresses 
appear in the article accompanying the 
MLX-fo rmat program listing you're 
typing. 

If you're unfamiliar with machine 
language. the addresses (and all other 
values you enter in MLX) may appear 
strange, Instead of the usual decimal 
numbers you're accustomed to. these 
numbers are in huaduima/-a base 16 
numbering system commonly used by 
ML programmers. Hexadecimal-hex 
fo r short-Includes the numerals 0-9 
and the leiters 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 sessio n, don't choose this 
option. 

A functions menu will appea r. 'fhe 
fi rst option in the menu is ENTER 
DATA. If you're just starting to type in 
a program. pick this. Press the E key, 
and type the first number in the first 
line of the program listing. If you' ve al
ready typed in part of a program, type 
the line number where you left off typ
ing at the end of the previous session 
(be sure to load the partially completed 
program before you resume entry). In 
any case, make sure the address you en
ter corresponds to the address of a line 
in the listing you are entering. Othur
.... 'ise, you'll be unable to enter the dDta 
correctly. If you pressed E by mistake, 
you can return to the command menu 
by pressing RETURN alone w he n 
asked for the address. (You can get back 
to the menu from most options by 
pressing RETURN with no other input.) 
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Ente ring A Usting 
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. A1though 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 dalu from 
an MLX listing using the built-in moni
lor if the rightmost column of data 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 wm be added to the 
workspace area, and the prompt for the 
next line of data will appear. But ifMLX 
detects a typing error, you'll hear a low 
buzz and see an error message. The line 
wiil then be redisplayed for editing. 

Invalid Charaders Banned 
Only a few ~s are active while you're 
entering data, so you may have to un
lea rn some h abits. You do flo t type 
spaces between the colu mns; MLX 
automatically inserts these for you. You 
do no / press RETU RN after typing the 
last number in a linc; MI..X DutomlHical
Iy enters and checks the line after you 
type the last digit. 

Only the numerals 0-9 and the let
ters A- F can be type(i in. If you press 
any other key (with some exceptions 
noted below), you'l1 hear a warning 
buzz. To simplify typing. 128 MLX re
defines the function keys and + and -
lu!ys 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, lines 485-487.) In 
either case, the keypad is active only 
while entering data. Addresses must be 
entered with the normal leiter and 
number keys. The figures above show 
the keypad configurations for each 
version. 

MLX checks for transposed charac
ters. If you're supposed to type in AO 
and instead enter OA. MLX will catch 
your mistake. There is one error that 

64 MLX Keypad 

7 • , 0 , 
• , • F 
U I 0 P 

1 2 3 E 

J K L , 
A • C D 

M , • I 

0 
SpICe 

128 MLX Keypad 

A • C D 
(fl) (F3) (f S) (f7) 

, • , • 
(+) 

• 5 • i 
H 

1 2 3 E 
N 
T 

0 • E 
R 

ca n slip past MLX: Beca use of t he 
checksum fo rmu la used, MLX won't 
notice If you accidentally type FF In 
place of 00, and vice versa. And there's 
a very slim chance that you could gar.
ble a line and still end up with a combi
nation of characters that adds up to the 
proper checksum, However, these mis
takes should not occur if you take rea
sonable care while entering data. 

Editing Features 
To correct typing mistakes before fin
ishing a line, use the INST /DEL key to 
delete the character to the left of the 
cursor. (The cursor-left key also de
letes.) If you mess up a line really badly, 
press GLR/HOME to slart the line over. 
The RETURN key is also active, but 
only berOrt~ any data is typed on a line. 
Pressing RETURN at this point returns 
you to Ihe command menu. Aft er you 
type a character of data, MLX disables 
RETURN until the cursor returns to the 
St3rt of a line. Remember, you can press 
CLR/HOME to quickly gel to a line 



number prompt.

More editing features are available

when correcting lines in which MLX

has detected an error. To make correc

tions in a line that MLX has redisplayed

for editing, compare the line on the

screen with the one printed in the list

ing, then move the cursor to the mis

take and type the correct key. The

cursor left and right keys provide the

normal cursor controls. {The INST/

DEL key now works as an alternative

cursor-left key.) You cannot move left

beyond the first character in the line. If

you try to move beyond the rightmost

character, you'll reenter the line. Dur

ing editing, RETURN is active; pressing

it tells MLX to recheck the line. You can

press the CLR/HOME key to 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.)

Tress 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

small amount of data from a long list

ing. When saving a partially completed

listing, make sure lo 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 ace 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 (BLOAD "filename" on the 128) or

LOAD "filename",I,I 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 C000. In either

case, you should always refer to the ar

ticle which accompanies 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 have

several hours invested in the project.

Don't take chances—use our "Auto

matic Proofreader" to type the new

MLX, and then lest 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.

Program 1: MLX For Commodore

64

SS 10 REM VERSION 1.1: LINES 8

30,950 MODIFIED, LINES 4

85-48 7 ADDED

EK 100 POKE 56,50iCLR:DIM INS,

I,J,A,B,AS,BS,A(7),N$

DM 110 C4=4a:C6=16!C7»7:Z2*2!Z

4-254iZ5=253tZ6=256iZ7-

127

CJ 120 FA=PEEK(45)+Z6-PEEK(46)

iBS=PEEK{55}+Z6*PEEK(56

)iHS="0123456789ABCDEF"

SB 130 RS=CHRS(13):LS="[LEFT}"
:S? = " ":DS»CI]RS<20) tZG =

CHRS[0)!TS-"{13 RIGHT)"

CO. 140 SD-54272:FOR I-ED TO SD

+23iPOKE I,0iNEXT:POKE

tSPACE}SD+24,15:POKE 78
8,52

PC 150 PRINT"{CLR}1-CHRS{142)CH
RS(8)iPOKE 53280,15jPOK

E 53281,15

EJ 160 PRINT TS" (REdKrVS)

(2 SPACESJE8 ?3
[2 SPACESj"SPC(2B)"

{2 SPACES)!OFF IfBLU] ML

x ii IredHrvs)
(2 5PACES}"SPC(2S)"
(12 SPACES}[BLUJ"

FR 170 PRINT"{3 DOWN)

[3 SPACESjCOMPUTEl'S MA
CHINE LANGUAGE EDITOR

I3 DOWN!"

JS 180 PRINT"[BLKjSTARTING ADD
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number prompt. 
Moro editing featuros are available 

when correcting lines in which MLX 
has detected an error. Ifo make correc
tions in a line that MLX has redlsplayed 
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 lelt 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 firs t diaracter in the line. If 
you try to move beyond the rightmost 
character. you'll reenter the line. Dur
ing editing, RETURN is active; pressing 
it tells MLX to recheck the line. You can 
press the CLR/HOME key to 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 0 , 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
gri'lm, at which paint the menu is redis
play~. 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 
fo the menu before the ending address 
is reached, press RETURN. 

Other Menu Options 
Two more menu selections )et you save 
programs and load them back into the 
computer. These aro 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 0 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 nonnal be
havior. MLX opens and reads from or 
writes to the file instead of using the 
us ual LOAD and SAVE- commands 
(128 MLX makes us(> 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 
shoulO lIot be included when entering 
the name. This also precludes the use of 
@forSave-with-Replace, soremember 
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 · .... orkspace area from the starting 
address to the endlng address, so the 
save or load may t<lke longer than you 
might expect if you've entered only a 
small amount of data from a long list
ing. When saving a partially completed 
listing. make sure to note the address 
where you stopped typing so you'll 
know where to resume entry when you 
J'e load. 

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 thai Commo
dore compute1'S 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 END ING 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 fil e, 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 beforo 
saving or loading. 

The QUIT menu option has the ob
vious effect-it SlOps MLX and enters 
BASIC. The RUN /STO P 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 re<ldy to sec the results. 
The instructions for loading and using 
the finished product vary from program 
to program. Some ML programs are de
signed to be loaded and run like BASIC 
programs, so all you need to type is 
LOAD "filename",8 for disk (DWAD 
"filellome" on the 128) or LOAD "file
Ilame" for tape, and then RUN. Such 

programs will usually have a starting 
address of 0801 for the 64 or ICOI for 
the 128. Other programs must be re
loaded to specific addresses with a com· 
mand such as WAD "filename",8,1 for 
disk .(BLOAD "filena1Jle" on the 128) or 
LOAD "fill'naml''', I ,l for tape, then 
started with a SYS to a particular mem
ory addross. On the Commodore 64, 
the most common starting address for 
such programs is 49152, which corre
sponds to MLX address COOO. In either 
case, you should always refer to the ar
ticle which accompanies the ML listing 
for infor.mation on loading and running 
the program. 

An Ounce Of Prevention 
By the time you finish typing in the data 
for a long ML program, you may have 
several hours invested in the project. 
Don't take chances-usc our " Auto
matic Proofreader" to type the new 
MLX, and then fest your copy tllorougll 
Iy 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. 

Program 1: MLX For Commodore 
64 

SS HI REM VERSION 1, I. LINES S 
30,950 MODIFIED, LINES 4 
85-487 ADDED 

EK 100 POKE 56,50.CLR.DIM IN$, 
I,J,A,B,A$,B$,A(7),N$ 

DM 110 C4 - 48 :C6_1G.C7.7,Z2_2.z 
4- 254.Z5 - 255.Z6-256.Z7_ 
127 

CJ 120 FA-PEEK(45)~Z6·PEEK{46) 
.BS. PEEK(55)~z6·PEEK{56 
).H$~~0123456789ABCDEF" 

SB 130 R$ - CHR$(l3),LS"" [LEFT)" 
: SS-" ":D$-CIIR$(20).zS_ 
CllR$(0) : T$-~{1 3 RIGHT)" 

co 140 SO-54272,POR I - SD TO SD 
+lJ,POKE I,O . NEXTIPOKE 
!SPACE}SD~24,15:POKE 78 
8,52 

PC 150 PRItfl'''{CLR)"CHR$(l42)CI! 
R$(8)IPOKE 53280,15 : POK 
E 532Bl,15 

EJ 160 PRINT T$" [REo}IRVSJ 
12 SPACES IRs !ill) 
(2 SPACES}"SPC(2S)" 
(2 5PACESl i oFF1[BLUJ ML 
x Il IREDIIRVSJ 
(2SPACESJ"SPC(28)" 
112 SPACES}IBLU}M 

FR 170 PRINT"!3 DOWN) 
(3 SPACES}COMPUTEI 'S MA 
CHINE LANGUAGE EDITOR 
1300WNJM 

JB 180 PRINT"lsLK}STARTING ADD 

COMPUTEl'sGazet!o AuguSI1967 II I 



GF 190

KR 200

PG 210

DR 220

BD 230

JS 240

JH 250

HK 260

FD 270

EJ 280

EM 290

JX 300

KF 310

PP 320

JA 330

GX

CH

RR

BE

PX

JC

QS

EX

HD

JK

SK

GC

HA

HD

FK

GS

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

485

RESSi43";:GOSUB300:SA=A

DiGOSUB104B:IF F THEH18

0

PRINT"fBLK)[2 SPACESJEN

DING ADDRESSi43";:GOSUB
300:EA=ADiGOSUB1030:IF

[SPACEjF THEN190

INPUT"(3 DOWN](BLK)CLEA

R WORKSPACE [Y/N]g43";A

StIF LEFTS(AS,1)O"Y"TH

EN 2 20

PRINT"[2 DOWNHBLU1 WORK

ING..."::FORI=BS TO BS+

EA-SA+7iPOKE I,0:NEXT:P

RINT"DONE"

PRINTTAB(10)"(2 DOWN)

[BLKliRVSl MLX COMMAND
[SPACE[MENU {DOWN]148":

PRINT T$n[RVS)E{OFF)NTE

H DATA"

PRINT TS"IRVS1d[OFF)ISP
LAY DATA"iPRINT T$"

(rvsJl(off)oad file"

print ts"{rvs)s(off)ave
file":print ts"{rvs)q

lOFF]UIT[2 DOWNHBLKI"

GET AS:IF AS=NS THEN250

A«0:FOR 1=1 TO 5:IF AS=

MIDS("EDLSO",I,1)THEN A

=■1:1=5

NEXTiON A GOTO420,610,6

90,700,280:GOSUB1060:GO

TO250

print"(rvs) quit ":inpu

t"(down)£43are you sure

£Y/N]";ASsIF LEFTS(AS,

1)<>"Y"THEN220

POKE SD+24,0tEND

INS-N?:AD=0:INPUTINS(IF

LEN(IN?)< >4THENRETURN

BS"IN$:GOSU8320:AD=A:BS

=MID$(INS,3):GOSUB320:A

D=AD*256+A:RETURN

A=0iFOR J»>1 TO 2iA$=MID

S(BS,J,1):B=ASC(AS}-C4+

(AS>"@"}*C7iA=A*C6+B

IP B<0 OR B>15 THEN AD=

0iA=-l:J=2

NEXT I RETURN

B=INT(A/C6)iPRINT MID?(

H$,B+1,1);>B=A-B*C6:PRI

NT MIDS(H$,B+1,1)jtRETU

RN

A=INT(AD/Z6))GOSUB350:A

-AD-A*Z6:GOSUB350;PRINT

" I " j
CK*=INT(AD/Z6) iCK=AD-Z4*

CK+Z5'(CK>Z7):GOTO390

CK=CK«Z2+Z5*(CK>Z7)+A

CK=CK+ZS*{CK>Z5):RETURN

PRINT"[DOWN}STARTING AT

141";:GOSUB300:IF INS"

NS THEN GOSUB1030SIF F

[SPACE)THEN400

RETURN

PRINT"{RVS) ENTER DATA

(SFACE)11:GOSU8400:IF IN

S=NS THEN220

OPEN3,3:PRINT

POKE19B,0:GOSUB360:IF F

THEN PRINT IN$:PRINT"

[UP)[5 RIGHT)";

FOR 1=0 TO 24 STEP 3iBS

=SS:FOR J=l TO 2:IF F T

HEN B?=MIDS(IN?,I+J,1)

PRINT"(RVS)"BSLS-tIF I<
24THEN PRINT"[OFF)";

GET AS:IF AS=NS THEN470

IF(AS>"/"ANDAS<":")OR(A
S>"@"ANDA5<"G")THEN540

/
*<A$="J")-6*(A$="K-)

FX 486 A=A-7*(AS="L")-8'(AS=":

")-9*(AS="U")-10*(AS="I
")-U*(A?= "0">-12«(A$ = "
P")

CM 4S7 A=A-13*(AS»S?)iIF A THE
N A$=MIDS("ABCD123E456F

0",A,1):GOTO 540

MP 490 IF A$=R$ AND({I=0)AND(J

=1)OR FJTHEN PRINT BS;:

J=2iNEXT:1-24:GOT0550

KC 500 IF AS»"[HOME]" THEN PRI

HT D$:J=2:NEXTiI=24iNEX

T:F=0:GOTO440

IF(AS="{RIGHT)")ANDF TH
ENPRINT BSLSfIGOTO540

IF AS<>LS AND ASODS OR

((I-0}AND(J=1))THEN GOS

UB10601GOTO470

MX

GK

as

QS

PM

510

520

530

540

550

DC 560

PK 570

HJ 580

QQ 590

GQ

CIA

RJ

KS

cc

KH

KC

EQ

AD

CM

PC

RX

PR

FP

HO

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

:J=2-J:IF J THEN PRINT

[SPACE]LS;:I=I-3
PRINT AfjiNEXT J:PRINT

[SPACE 3SS;

NEXT IiPRINTiPRINT"{UP]

(5 RIGHT]";:INPUT»3,INS
:IF INS=N5 THEN CLOSES:

GOTO220

FOR 1=1 TO 25 STEP3iB5"

MIDS(INS,I):GOSUB320jIF

K25 THEN GOSUB3B0:A(I

/3)-A
NEXTiIF A<>CK THEN GOSU

Bl060 I PRINT"{BLK}[RVS]
(SPACE)ERRORs REENTER L

INE i4l":F-l:GOTO440

GOSUB1080:B-BS+AD-SAiFO

R 1=0 TO 7:POKE B+I,A(I

):NEXT

AD=AD+B:IF AD>EA THEN C

LOSE 3 : P RI NT " (DOWN]t BLU}

** END OF ENTRY "(ELK)
(2 DOWN]":GOTO700

F-0:GOTO440

PRI NT"!CLR)[DOWN](RVS)
[SPACEJDISPLAY DATA "iG
OSUB400:IF IHS="N5 THEN2

20

PRINT"{DOWN}f BLU)PRESS s

[rve)space{off] to pau
SE, ERVS]RETURN(OFF) TO

BREAKB431DOWN)"

GOSUB360:B=BS+AD-SA:FOR

I=BTO B+7:A=PEEK(I)iGOS

UB350iGOSUB380iPRINT SS

NEXT:PRINT"!RVS]";iA=CK
•GOSUB3505PRINT

F=liAD=AD4-8iIF AD>EA TH

ENPRINT"(DOWN](BLU)** E

ND OF DATA **";GOTO220

GET ASiIF A5-RS THEN GO

SUB10801GOTO220

IP AS-SS THEN F»F+liGOS

UB10B0

ONFGOTO630,660,630

PRINT"{DOWN](RVS] LOAD

{SPACEJDATA "iOP=lfGOTO
710

PRINT"(DOWN)[RVS] SAVE

(SPACE)FILE "iOP-0

INS = NSI INPUT"(DOWN)FILE

NAMEB43";INSiIF INS-NS

[space]then220
f=0 ! p ri nt " {down ] (blk ]

{rvs)t{off)ape or [rvs]

D{OFF)ISK: E43"j

GET AS I IF A?-'T"THEN PR

INT"T i DOWN]"IGOTO880

IP AS<>"D"THEN730

HH

SQ

FJ

PE

FC

GS

HA

GE

RX

750

760

770

7B0

790

800

910

820

830

PRINT"D{DOWN)":OPEN15,fl
,15,"101"!B-EA-SA:INS-"

0:"+INS:IF OP THEN810

OPEN 1,8,8,IN$+",P,W"iG

OSUBB601IF A THEN220

AH=>INT(SA/256) !AL=SA-(A

H«256):PRINT*1,CHR5(AL)

fCHRS(AH);

FOR 1-0 TO BiPRINT#l,CH

RS(PEEK(BS+I))riIF ST T

HEN800

NEXT:CLOSE1:CLOSE15iGOT

0940

GOSUB1060:PRINT"[DOWN]

(BLK)ERROR DURING SAVEi

i43"iGOSUB860iGOTO220

OPEN 1,8,8,INS+".P.R":G

OSUBB60IIF A THEN220

GET#1,AS,BS:AD-ASC(AS+Z
5)+256*ASC|BS+ZS):IF AD

<>SA THEN F=ltGOTO850

FOR 1=0 TO B:GETtl,A$:P

OKE BS-H,ASC(AS+ZS) :IF(

IOBJAND ST THEN F=2iAD

FA 840 NEXTiIF ST<>64 THEN F-3

PQ 858 CLOSEl:CLOSE15iON ABS(F

>0)+l GOTO960,970

SA 860 INPUT»15,A,A$sIF A THEN

CLOSE1ICLOSE15:GOSUB10

60:PRINT"f RVS}ERROR: "A

S

GQ B70 RETURN

EJ 880 POKE183,PEEK(FA+2):POKE

187,PEEK(FA+3)>P0KE188,

PEEK(FA+4):IFOP=0THEN92

0

HJ 390 SYS 63466:IF(PEEK(7B3)A

ND1)THEN GOSUB1060:PRIN

T"[DOWN][RVS] FILE NOT
(SPACE)FOUND ":GOTO690

CS 900 AD=PEEK(829)+256*PEEK(B

30):IF AD<>SA THEN F=l:

GOTO970

SC 910 A=PEEK(B31)+256«PEEK(63
2)-l:F=F-2«(A<EA)-3*(A>

EA),ftD=A-AD:GOTO930

KM 920 A=SA:B=EA+1:GOSUB1010:P

OKE780,3sSYS 63338

JF 930 A=BSsB=BS+(EA-SA)+l:GOS

UB1010SON OP GOTO950:SY

S 63591

AE 940 GOSUB1080:PRINT"[BLU}**

SAVE COMPLETED •*";GOT

0220

XP 950 POKE147,0:SYS 63562.IF

tSPACE]ST>0 THEN970

FR 960 GOSUB10B0:PRINT"iBLU]**
LOAD COMPLETED **":GOT

0220 , ,
DP 970 GOSUB1060sPRINT"(BLK)

[RVSjERROR DURING LOAD:

[DOWN)§43":ON F GOSUB96

0,990,1000IGOTO220

PP 9B0 PRINT"INCORRECT STARTIN

G ADDRESS (";IGOSUB360:

PRINT")":RETURN

GR 990 PRINT"LOAD ENDED AT ";i
AD=<SA+AD:GOSUB360: PRINT

DS:RETURN

FD 1000 PRINT"TRUNCATED AT END

ING ADDRESS":RETURN

RX 1010 AH-INT(A/256)JAL"A-(AH
•2S6)iPOKE193,ALtP0KEl

94, AH

FF 1020 AH=INT(B/256) :AI.= B-(AH

*256):POKE174,AL:POKE1

75,AH:RETURN

FX 1030 IF AD<SA OR AD>EA THEN

1050

HA 1040 IF(AD>511 AND AD<40960

112 COMPl/rfs Gazelle Augusii9B7

GF 190 

KR 2ee 

PG 210 

DR 220 

BD 23e 

JS 240 

JH 25e 
HJ< 26e 

FD 27e 

EJ 280 

EM 290 
JX 3ee 

KF 310 

PP 32e 

JA 33e 

GX 34e 
CH 350 

RR 360 

BE 370 

PX 380 
JC 390 
as 400 

ex 410 
110 420 

JK 4313 
SK 4413 

GC 450 

itA 460 

HD 470 
FK 480 

GS 485 

RESSg4~"tIGOSU83"0ISA.A 
OrGOSUB1040:IF P THEN18 

• PRINT"!BLK) (2 SPAC£S]EN 
DING ADDRESS84a" II GOSU8 
30"IEA-AO.GOSUSI030IIP 
(SPACE]P THEN190 
INPUT"!3 OOWN]!BLK]CLEA 
R WORKSPACE [Y/N]84a";A 
$ rIF LEFT$(A$ ,I) <>·Y"TH 
t:N220 
PRINT"{200WNI{SLU}WORK 
INC ..... ; :PORI-SS TO BS+ 
EA-SA+7,POKE I , O:NEXT:P 
RINT"OONE" 
PRINTTAB(lel"{2 DOWN] 
{BLK){RVSJ HLX COMMAND 
(SPACE}MEIiU {DOWN)g41": 
PRINT TS"{RVS)E(OFF)NTE 
R DATA" 
PRINT TS"(RVSJDIOPF]ISP 
LAY OATA",PRINT '1'$" 
{RVSjL{OPF)OAD PILE" 
PRINT T$" I RVS1S!QFP)AVE 

FILE"IPRINTT$"!RVS)O 
(OFF)UIT{2 OOWN ) {SLKj" 
GeT A$IIP AS-NS TH£N250 
A-e:FOR I-I TO SlIP AS
HID$("EOLSO",I,IITHEN A 
-11 1-5 
NEXT,ON A GOT042e , 610 , 6 
90 , 70e,280.GOSUB1060 IGO 
T0250 
PRINT"(RVS) OUIT " IINPU 
T"{OOWNn4~ARE YOU SURE 

(Y/ N]":A$:IP LEFT${A$ , 
11<,"Y"TH£N220 
POKE SD+24,0IENO 
IN$-N$ :AO-0,INPUTIN$IIF 
LEN(IN$) <>4THENRETURN 
B$-IN$.GOSUB320 IAO-A:B$ 
-HID${IN$ ,3)IGOSUB320 , A 
I)ooAO*256+A I RETURN 
A-eIFOR J- l TO 2,A$-HIO 
$(S$,J , 11:s-ASC(A$ )-C4+ 
(A$)"~")*C7IA"A·C6+s 
IF B<0 OR B)15 THEN AD_ 
0,A--1IJ-2 
NEXT. RETURN 
B-INT(A/C6),PRINT HIO$( 
H$,B+1 ,1 );la-A- B-C6 IPRI 
NT MIO${H$,IHl,l): IRETU 
RN 
A- INT(AO/Z6),GOSUB350:A 
-AO-A·Z6: GOSUB3S0 ,P RINT 
"I " t 
CK- INT(AO/ Z6).CK-AO-Z4· 
CK+ZS ·(CK)Z7) , GOT0390 
CK-CK *Z2+Z5*(CK)Z7)+A 
CK-CK+Zs·(CK>ZS) ,RETURN 
PRINT"(OOWN}STARTING A'l\ 
84a",:GOSUB390 IIF 11'1$<) 
N$ THEN GOSUB1039,lP F 
( SPAC£}TH&N400 
RETURN 
PRINT" (RVS) ENTER DATA 
(SPACE)";GOSU840e,IF IN 
$-N$ TH£N220 
OPEN3,3:PRINT 
POKE198,0 :GOSUB360:IF P 

THEN PRINT IN$. PRINT" 
(UP) (5 RIGHT}M ; 
FOR 1-" TO 24 STEP 3:B$ 
-S$ :f'OR J.1 TO 2 .I F P T 
HEN B$-MID$(IN$ ,1+J , 1) 
PRINT"(RVS} " B$L$;IH'I( 
24THEN PRINT"{Of'F}"; 
GET A$:IP A$_N$ THEN47B 
IP(AS)- /·ANDA$<":") OR (A 
s) .. ~· ANOAS < "C· )TBEN540 
JI. __ (A$_ "M")_2* (A$_" , Mj _ 

,,2 COMPUTEI'! Gllzelle Augus, ,987 

3·(A$· ... ·) -4· (AS··/·)_5 
*( A$-"J")-6*(A$_"K M

) 

FX 486 A"'A-7·(A$ " - L") - B- (A$.": 
• ) -9" (A$"" U" ) - 10'- (A$- " I 
·) -1 1*( A$""0·)-12·(JI.$." 
pOl 

CM 487 A-A-13 * (A$_S$).IF A THE 
N A$-MIO$(·ABC0123E456F 
0",A , I) , GOTO 540' 

HI' 490 IF A$ _ R$ AND((I-01AND(J 
"lloR F)THEN PRINT B$: I 
J-2 , NEXT.I_24 ,G0T0550 

KC 500 IF A$-" (HOME)" THEN PRl 
NT D$IJ-2INEXTII_24,NEX 
'1' 1 P-O ,GOT0440 

MX 510 IP(M"·{RIGHT I")ANDF TH 
ENPRINT B$L$: IGOT0549 

GK 520 IF A$ () L$ AND A$ <> 0$ OR 
«(I_ 0)ANO(J_1 ))THEN GOS 
UB 1060,G0T0470 

00 530 A$.L$+S$+L$.PRlNT B$L$; 
: J .. 2- J,IP J THEN PRINT 
(SPACE}L$: 11_1_3 

OS 540 PRINT AS: INEXT J :P RINT 
ISPACE)S$, 

PM 550 NEXT I IPRINT,PRINTM(UP) 
(5 RIGHT)":IINPUTt3,IN$ 
: IP IN$-N$ THEN CLOSE3, 
GOT022B 

OC 560' FOR I-I TO 25 STEP3 ID$
HIO$(IN$,I)IGOSUD320IIP 

1<25 THEN GOSUB380 , A(I 
/3 I- A 

PK 570' NEXT,IF A<>CK THEN GOSU 
BI960IPRINT"{BLK) (RVS) 
(SPAce}ERROR: REENTER L 
INE @4)".P_I IGOT0440 

HJ 580 GOSUSIB80 IS-SS+AD-$A IPO 
R 1-0' TO 71POKE B+I,A(I 
) :NEXT 

00 5915 ~AO+8 . IF AD>EI\. THEN C 
LOSE3 , PRlNT·{OOWN llBLu) 
•• END OF ENTRY ··{BLK } 
(2 DOWN)· , GOT07e0 

GO 600' F-0.0OT0440 
OA 610' PRINT"{CLR)(OOWNl!RVS) 

(SPACE)OISPLAY DATA ·,G 
OSUB40BIIF IN$-N$ 'llIEN2 

" RJ 620 PRINT"{OOWN) [BLU}PRESS, 
(RVS)SPACE{OPF) TO PAU 

SE, {RVS}RETURN(OPF} TO 
BREAK848 I DOWN}· 

KS 630 GOSUB360IB-SS+AD-SAIFOR 
I -BTO B+7,A-PEEK(I) ,005 
UBJ50IGOSUB38B.PRINT S$ 

CC 640 

KH 650 

KC 660 

£0 670 

AD 680 
QoI 690 

PC 70 " 

RX 710 

PR 720 

PP 730 

110 740 

NexT I PRINT" {RVS} ·I IA-CK 
:GOSUB350,PRINT 
F- l,AD-AO+B .IP AD)EA TH 
ENPRINT" (OOWN ) {SLU}·" E 
NO OP DATA ·· ·,G0T0220 
GET A$IIP A$-~ THEN GO 
SUB1089,GOT0220 
IF A$_S$ THEN F-P+I,GOS 
UBIBB0 
ONPGOT0630,66B ,630 
PRINT"{OOWNliRVS} toAD 
(SPACE)DATA ·IOP-l,GOTO 
71. 
PRINT"[OOWN)(RVS ) SAVE 
(SPAce)FILE ·.Or-9 
IN$_N$IINPUT"{OOWN)PILE 
NAME848":IN$IIF IN$-N$ 
(SPACE}TIIEN220 
F-0 IPRINT" iOOWNJ (BU<) 
(avS}T{OFP APE OR (RVS) 
O{OPF}ISKI 84~"; 
GET A$IIP A$_ MT"THEN PR 
INT"TI OOI<l'N 1·IGOT0880 
IF A$()"O"THEN73a 

HH 750 PRINT MO{OOWNj " ,OP£N15 , B 
, IS, "IB , "IS-EA- SA , IN$_ M 
0, M+IN$I IP OP THEN819 

SO 760 OPEN 1 , 8,B,IN$+" , P ,W " , G 
osua8601IP A TH£N220 

FJ 770 AH-INT(SA / 2S6) IAL-SA- (A 
H- 256) ,PRIIn"l, CHR$ (AL) 
/CHR$(AHII 

PE 780 FOR I _ a TO BI PRINTIl , CH 
R$(PEEK(BS+II)/,IF ST T 
HEN8e0 

PC 790 NEXT:CLOSE1ICLOSE15,GOT 
0940 

GS 80'0 GOSUSI06l'hPRINT"{OOWN ) 
{BLK}ERROR DURING SAVE, 
g4JM,GOSUB869IGOT022B 

MA 810' OPEN 1,8 , 8,IN$+- ,P, R" ,G 
OSUB860IIF A THEN220 

GE 820 GET.1 , A$ , B$,AO_ASC(A$+Z 
$)+256·ASC(S$+Z$),IP AD 
USA THEN F-1.GOTOBS0 

AX 830 FOR 1-0 TO BtGETtl,A$.P 
OKE 8S+I , ASC(A$+Z$) II F( 
I<>B)ANO ST THEN P-2 ,AD 
-1 11-8 

PA 840 NEXTI1F STo64 THEN F_J 
PO 959 CLOSEl,CLOSE15 10N ADS(F 

>0)+1 GOT0960,970 
SA 860 INPUT'15,A ,A$,IF A THEN 

CLOSEIICLOSE15:GOSUB10 
60IPRINT"{avS)ERRORI "A 
s 

GO B70 RETURN 
EJ 8813 POKEl83,PEEK(FA+2) : POKE 

187,PEEK(FA+3)IPOKE18B , 
PEEK(FA+4) . IFOP-0THEN92 

• HJ 890 5YS 63466.IF(PEEK(783)A 
NOl)THEN GOSUB1060 :PfllN 
T"looWNj IRvs} FILE NOT 
(SPACE )FOUND ":GO'I'0690 

CS 900 Ao-PEEK(829)+256 *PEEK(8 
30):IP AO<)SA THEN Foo l, 
GOT0970 

SC 910 A_PE EK(831)+2S6·PEEK(83 
2)_1 , F_ P_2· (A<EA) _3· (A> 
EA) , Ao-A-AO , GOT09J0 

KM 920 A_SA : S_£A+l,GOSUB1910IP 
OKE7B0,3.SYS 63338 

JF 930 A=BS:S_BS+(EA_SA)+I:GOS 
UB1010:0N OP GOT09s01SY 
S 63591 

A£ 940 GOSUB1080 , PRINT"{aLU) ·· 
SAVE COMPLI:.'TEO H" :GOT 

0220 
XP 950 POKE147 , B. SY5 6J562.IF 

{SPACElsT>" THEN970 
FR 960 GOSUB1080 : PRlNT"{BLU} *· 

LOAD COMPLETED ·· " : GOT 
0220 

DE> 970 GOSUBI06B , PRINT"{Sw<j 
(RVS )ERROR DUIUNG LOAD I 
{DOWNI~4!M I ON F GoSue98 
B, 990,100B . GOT022e 

pp 980 PRINT"INCOAAECT STARTIN 
G ADDRESS (": IG05U83601 
P RINTM ) " : RETURN 

GR 990' PRINT "LOAD ENDED AT "I' 
A0-5A+AOI GOSUB360: PRINT 

0$ I RETURN 
PO 1000' PRINT"TRUNCATED AT END 

INC ADDRESS" : RETURN 
RX 1010' AH _ INT(A/256) IAL-A_( AlI 

-256) IPOKEI93,AL:POKEI 
94,AH 

FP 1020 IIJ1_ INT(S/256)IAL-S_(AH 
- 256):POKE174,AL: POKEl 
7s,ARlRETURN 

FX 1039 IF AD<SA OR AD~EA THEN 
1951'1 

HA 1049 IF(AO)511 AND AD<41'1960 



)OR{AD>49151 AND AD<53

248)THEN GOSUB1080:F=0

j RETURN

HC 1050 GOSUB1060:PRINTm£RVS)

{SPACE}INVALID ADDRESS

(DOWN][BLK)"iF=1:RETU
RH

AH 1060 POKE SD+5,31iPOKE SD+6

,208iPOKE SD,240:POKE

{SPACE)SD+1,4iPOKE SD+

4,33

DX 1070 FOR S=l TO 100:NEXT:GO

TO1090

PF 1080 POKE SD+5,8:POKE SD4-6,

240:POKE SD,0:POKE SD+

1,90iPOKE SD+4,17

AC 1090 FOR S-l TO 100:NEXT:PO

KE SD+4,0:POKE SD,0:PO

KE SD+1,0:RETURN

AE

XP

F8

KE

JB

FJ

100

110

120

130

140

1S0

GQ 160

Program 2: MLX For Commodore
128

TRAP 960iPOKE 4627,128:

DIM NLS,A(7)

Z2-2:Z4-254iZ5=255tZ6-2

56!Z7=127:BS=256«PEEK(4

627):EA=65280

BES=CHRS(7):RTS=CHR?(13

):DLS=CHR$(20):SPS=CHRS

(32)iLF$=CHR?(157)

DEF FNHB(A)=INT(A/256)i

DEF FNLB(A)=A-FNHB(A)"2

56iDEF FNAD(A)=PEKK(A>+

256*PEEK(A+1)

KEY 1,"A"iKEY 3,"B":KEY

5,"C"iKEY 7,"D"iVOL IS
:IF RGR(0)=5 THEN PAST

PRINT"[CLR}"CHR$(142);C
HRS(8):C0LOR 0,15:COLOR
4,15iCOLOR 6,15

PRINT TAB(12)"[RED]
lRVS)[2 SPACES)§9 @|

[2 SPACES)"RTS;TAB(12)"
[RVSl{2 SPACES)[OFF)
[BLU] 128 MLX [RED)
(RVSIE2 SPACES)"RTS;TAB
(12>"[RVS)(13 SPACES)
{BLU} "

PRINT"{2 DOWN]

(3 SPACEStCOMPUTE!'S MA
CHINE LANGUAGE EDITOR

[2 DOWN)"

PRINT"(BLKjSTARTING ADD
RESSg4|";tGOSUB 2601IF
£SPACE)AD THEN SA*ADtEL
SE 180

PRINT"[BLK}(2 SPACESjEN

DING ADDRESS§4|";tGOSUB

260IIP AD THEN EA=ADtE
L5E 190

PRINT"[DOWN](BLK)CLEAR
[SPACE)WORKSPACE [Y/N]?

E43"tGETKEY A$:IF AS<>"

Y" THEN 220

PRINT"[DOWN][BLU)WORKIN
G. .. " ; I BANK 0iFOR A=BS

(SPACE)TD BS+(EA~SAj+7:

POKE A,0:NEXT A:PRINT"D

ONE"

PRINT TAB(10)"(DOWN)

[BLK)(RVSi MLX COMMAND

[SPACE]MENU E43(DOWN)"i
print tab{13)"£rvs}e

eoffjnter data"rt?;tab(
13)"(rvs}dEoff]isplay d

ata"rt$;tab{13 >"[rvs]l
(OFFjOAD FILE"

PRINT TAB(13)"[RVSjS

FE 170

ftp

sx

BG

PP

HA

I'M

240

250

260

270

280

290

SQ 300

RD

DD

AH

OD

JA

BR

310

320

330

340

350

360

QA 370

[offjave file"rts;tab(1
3)"{rvs}c[off]atalog di

sk"rts;tab(13)"(rvs]q

£off]uit[down)[blk}"
-U&l IML I rt\" ? A3 ' '.' . I^\ r l M , .

CO",AS):ON A GOTO 340,5

50,640,6 50,930,940iGOSU

B 950:GOTO 240

PR1NT"STARTING AT";tGOS

UB 260:IF(ADO0}OR(AS=N

LSJTHEN RETURN-.ELSE 250

A$=NLS:INPUT AS:IF LEN(

AS)=4 THEN AD=DEC(A5)
IF AD=0 THEN BEGINiIF A

S"NLS THEN 300:ELSE RE

TURNtBEND

IF AD<SA OR AD>EA THEN

(SPACE}300

IF AD>511 AND AD<65260

[SPACE)THEN PRINT BE?;i

RETURN

GOSUB 950:PRINT"[RVS] I

NVALID ADDRESS [DOWN]

[BLKi"iAD=0tRETURN

CK=FNHB(AD):CK^AD-Z4*CK

+Z5*(CK>Z7):GOTO 330

CK-CK*Z2+Z5*(CK>Z7)+A

CK»CK+Z5»(CK>Z5)iRETURN

PRINT BE5;"[RVS] ENTER

(SPACE)DATA "tGOSUB 250

:IF AS=NLS THEN 220

BANK 0iPRINT:F=0:OPEN 3

.3

GOSUB 310:PRINT HEX5(AD

)+"i";iIF F THEN PRINT

[SPACE)LS:PRINT"[UP]
15 RIGHTj";
FOR 1=0 TO 24 STEP 3tBS

*SPSiFOR J=l TO 2tIF P

{SPACE}THEN Bl

PS

RC

AC

QB

FB

RD

XB

JP

PS

GB

HA

DP

BA

3B0

390

400

410

420

430

440

450

460

470

480

490

500

PRINTn[RVSj
[SPACE)I<24 THEN PRINT"
[OFP)Mi

GETKEY ASiIF {AS>"/" AN

D A$<"i") OR(AS>"@" AND

AS<"G") THEN 470

IF A$="+" THEN AS="E":G

OTO 470

IF AS="-" THEN AS="F"iG

OTO 470

IF AS=RTS AND {{1=0) AN

D (J=l) OR F) THEN PRIN

T B$;!J=2iNEXTiI=24iGOT
O 480

IF AS="(HOME]" THEN PRI

NT BStJ-2:NEXTiI=24iNEX

TiF-0;GOTO 360

IF (AS="[RIGHT)") AND F

THEN PRINT BS+LPSr:GOT

0 470

IF A?<>LF$ AND AS<>DLS

{SPACEjOR ({1=0) AND (J

=1)} THEN GOSUB 950iGOT
O 390

AS=LFS+5P$+LFS:PRINT BS

tLFS;:J"2-JtIF J THEN P
RINT LFS;i!=I-3

PRINT AS;:NEXT J:PRINT

[SPACE]SPS;
NEXT IiPRINTiPRINT"[UP]

(5 RIGHT]";:LS»"
E27 SPACES]"
FOR 1-1 TO 25 STEP 3iGE

T#3,A$,BSiIF AS-SPS THE

N I=25tNEXTtCLOSE 3tGOT
O 220

AS=A5+BS:A=DEC(A$)iMID?
(LS,I,2)-AS:IF K25 THE

N GOSUB 320:A(I/3)=A.GE
T#3,A?

AR 510 NEXT IiIF A<>CK THEN GO

SUB 950:PRINTtPRINT"

(RVS] ERROR: REENTER LI

NE "(F-lsGOTO 360

DX 520 PRINT BE5:B=BS+AD-SA:FO

R 1-0 TO 7iPOKE B+I,A(I

)t NEXT I

XB 530 F-0:AD-AD+8iIF AD<-EA T

HEN 360

CA 540 CLOSE 3iPRINT"(DOWN]

(BLU)** END OF ENTRY •*

[BLKH2 DOWNj"iGOTO 650

MC 550 PRINT BES;"[CLR)[DOWN}

iRVS} DISPLAY DATA "iGO
SUB 250IIF AS'NLS THEN

[SPACE)220

JF 560 BANK 0iPRINT"[DOWN}

[BLU}PRESS) (RVS]SPACE

[OFF] TO PAUSE, fRVSjRE
TURN[OFF) TO BREAK&43
[DOWN)"

XA 570 PRINT HEXS(AD)+":";:GOS

UB 310:B=BS+AD-SA

DJ 580 FOR 1-8 TO B+7iA=PEEK(I

):PRINT RIGHTS(HEXS(A),
2);SPS;tGOSUB 320:NEXT

[SPACE]I
XB 590 PRINT"[RVS]";RIGHTS(HEX

5(CK),2)

GR 600 F=l!AD=AD+8:IF AD>EA TH

EN PRINT"[BLU)*' END OF

DATA **":GOTO 220

EB 610 GET AS:IF AS=»RTS THEN P

RINT BES:GOTO 220

QK 620 IF AS=SP$ THEN F=F+1:PR

INT BE$;

XS 630 ON F GOTO 570,610,570

RF 640 PRINT BES"[DOWN]£RVS] L
OAD DATA ":OP=-1:GOTO 66

0

BP 650 PRINT BESm[DOWNHRVS] S

AVE FILE ":OP=0

DM 660 F=0:FS-NL?:INPUT"FILENA

MEg4iM;F5:IF FS=NLS THE

N 220

RF 670 PRINT"tDOWN)fBLK}[rVS]T
(OFFfAPE OR [RVSlDjOFF]

ISK: |43";
SQ 680 GETKEY AJsIF AS = ''T" THE

N 850:ELSE IF AS<>"D" T

HEN 680

SP 690 PRINT"DISK[DOWN)":IF OP
THEN 760

EG 700 DOPENfl,(F5+",P"),WiIF

(SPACElDS THEN AS-DS$iG
OTO 740

JH 710 BANK 0:POKE BS-2,FNLB(S

A):POKE BS-1,FNHB(SA):P
RINT"SAVING ";F5:PRINT

MC 720 FOR A=BS-2 TO BS+EA-SA:

PRINT*1,CHRS(PEEK(A));I
IF ST THEN A$-"DISK WRI

TE ERROR":GOTO 750

GC 730 NEXT AiCLOSE liPRINT"

[BLUi** SAVE COMPLETED

(SPACE)WITHOUT ERRORS *
*":GOTO 220

RA 740 IF DS=63 THEN BEGINjCLO

SE 1:INPUT"[BLK}REPLACE
EXISTING FILE [Y/N}g43
";AS:IF A5="Y" THEN SCR

ATCH(FS):PRINTiGOTO 700

:ELSE PRINTU[BLK}":GOTO
660 I BEND

GA 750 CLOSE ltGOSUB 950:PRINT

"(BLKJlRVS} ERROR DURIN

G SAVE: g43":PRINT AS:G

OTO 2 20

FD 760 DOPEN#1,{FS+",PB):IF DS

THEN AS=DSS:F=4:CLOSE

(SPACE)ltGOTO 790
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)OR(AD)49151 AND AD<53 
248)THEN GOSOBI080:Fa0 
: RETURN 

HC 1050 COsuSla60,PRlNT-{RVS} 
{SPACe)INVALID ADDRESS 

(OOWN}(SLK)".F-l:RETU 
ON 

AR 1060 POKE SO~S,31 ,POKE SO~6 
,208.POKE SD , 240:POKE 
(SPACE}So~I,4'POKE So+ 
4,33 

OX 1070 FOR 5- 1 TO 100.NEXTIGO 
T01090 

PF 1080 POKE So~S.8'POKE SD~6, 
240:POKE SO , 01POKE 50+ 
l , 90 , POKE 50+4,17 

AC 1090 FOR 5-1 TO 100,NEXTIPO 
KE S0+4,0,POKE SO,0,PO 
KE SO+l,0rRETURN 

Program 2: MLX For Commodore 
128 

AE 100 TRAP 960,POKE 4627,128. 
DIM NLS,A(7) 

XP 110 ~2-2:Z4_254.Z5_25S,Z6_2 
56,Z7-127,SS- 2S6*PEEK(4 
627) :£A._65280 

PB 120 BES- CHRS(7):RT$-CHRS(l3 
):oL$-CHRS(20),SP$-CHR$ 
(32),LF$_CHR$(157) 

KE 130 OEF PNH8(A)-INT(A! 256)1 
OEF FNLB(A)-A-FNHB(A)*2 
56,OEF FNAO(A) _ PEEK{A)+ 
256*PEEK{ .... 1 ) 

JB 140 KEY l, -A~IKEY 3,NS",KEY 
5 , -C",KEY 7,NO"rVOL 15 

.IP RCR(0)-S THEN FAST 
PJ 1513 PRIN'r"ICLR}"CHR${l42);C 

HRS(8}ICOLOR 0,IS.COLOR 
4,151COLOR 6,15 

GO 160 PRINT TAS(12)~{REOJ 
IRvsI12 SPACEs lB9 ~) 
12 SPACES/"RT$ITAB(12)" 
{RVS}{2 SPACES I{oPPj 
{BLU} 128 MLX (REO) 
(RVS}{2SPACESj"RT$:'TAB 
(12)"IRVS}(13 SPACES] 
ISLO)" 

FE 170 PRlh~"t2 DOWN! 
13 SPACES ICOMPUTE I '5 MA 
CHINE LANGOAGE EDITOR 
(2 DOWN)" 

OK 180 PRINT"{SLK)STARTING ADO 
REssB43": ,GOSUB 260,IF 
{SPACEIAD THEN SA-APIEL 
SE 180 

PH 190 PRINT"{SLK){2 SPACES lEN 
DING APORESSg4j";.GOSUB 

260.IF 11.0 THEN EA-AOrE 
LSE 190 

MF 200 PRlNT"fooWNj(DW<)CLEAR 
(SPACE)WORKSPACE [yi N]? 
g4J".GETKEY AS.IF A~<>" 
Y· THEN 2213 

Qfl 210 PRINT"!OOWN) !BLU]WORKIN 
G •.• ~:,SANK 0:FOR. A-as 
ISPACE)TO BS+(EA-SA)+7, 
POKE A,9INEXT A,PRINT-O 
ONE " 

OC 22 9 PRINT TAB(10)"{OOWNI 
(aLK)(RVS ) MLX COMMANO 
!SPACe}H£NU 843!OOWN}", 
PRINT TAS(13)"IRVS)E 
10FFiNT£R OATA"RT~;TAB( 
13)-{RVslo{OFFIISPLAY 0 
ATA~RT~;TAS( 13 )-{RVS]L 
(OFF}OAD PILE" 

HS 230 PRIm' TAB(13)NIRVsls 

(OPF)AVE FILE-RT$;TAS(l 
3)"{RVS)C{OFFIATALOG 01 
SK"RT~11AB(13)"IRVS!O 
(OFF}UIT(OOWN) (BLK)" 

AP 240 GETKEY A$fA~INSTR(MEDLS 
CO",A~),ON A GO'I'O 340,5 
50,649,659,930 , 9401GOSO 
a 9501GOTO 240 

SX 250 PRINT"STARTING AT"r ICOS 
U8 260IIF(AO<)e)OR(A~·N 
L$ )THEH RET URth ELSE 2513 

SG 260 A$-NL$IINPUT A$:IF LEN( 
A$)~4 THEN AD-OHC(A$) 

PP 270 IF AD,"" TIIEH' DEGIN.IF A 
$<>NL$ THEN 30a:ELSE RE 
TURN. BEND 

MA 2813 IF AP<SA OR AO>EA THEN 
(SPACEI30e 

PM 290 IF 11.0>511 AND 11.0<652813 
ISPACe)TtiEN PRINT BE~;. 
RETURN 

SO ~e0 GOSUB 950.PRlNT~IRVSI I 
WALlO ADDRESS (OOWN) 
! BLKJ" ,11.0-0, RETURN 

RD 310 CK_FNHB(AO),CK_AO_Z4*CK 
+Z5*(CK)Z7).G01'0 330 

DO 326 CK-CK*t2+Z5*(CK>Z7l+A 
NI 330 CK_CK+ZS*(CK>Z5),RETURN 
00 349 PRINT BE$; " IRvs) ENTER 

(SPACE)DATA ".GOSOS 250 
rIP A$-NL$ THEN 220 

all. 350 BANK 61PRINTIP-9 :0PEH 3 
,3 

BR 360 GOSUS 3101PRINT HEX$(AO 
)+",", ,U' F THEN PRINT 
!SPACe/Ls.PRINT"{UP) 
15 RIGHT)"; 

all. 370 FOR 1-0 TO 24 STEP 3 , B$ 
-SPS:FOR J-I TO 2:IP F 
!SPACE]THEN a$_MIO$(L$, 
I+J,1 ) 

PS 380 PRINT"{RVS)-B$+LF$;IIF 
(SPACEl1<24 TIIEN PRINT" 
[OFF)N, 

RC 399 GETKEY A$11F (A$>"/~ AN 
011.$<"1") OR(A$)"@M AND 

11.$<"0") THEN 476 
AC 4136 IF 11.$-"+" THEN A$-"E":G 

OTO 470 
OB 410 IF A$-"- " THEN A$="F~,G 

oro 470 
FB 420 IF A$-RT$ ANO «1-0) AN 

o (J-Il OR FI THEN PRIN 
T BS, ,J-2INEXT,I - 24IGOT 
o 480 

RD 430 IP AS- " (HOME)" THEN PRI 
NT S$,J-2,NEXT.I-24rNEX 
T:P.0:GOTO 369 

XS 440 IF (A$-" {RIGHT}") AND P 
THEN PRINT B$+LPS; ,COT 

o 479 
JP 459 IF A$<>LF$ AND A$<>OL$ 

ISPACe}OR «1-0) ANO (J 
-I» THEN GOSUS 959.COT 
o 390 

PS 460 AS-LF$+SP$+LP$,PRINT S$ 
+LF$;.J-Z-J,IP J THEN P 
RINT LF$: 11-1-3 

GB 470 PRINT AS; ,NEXT J 1 PRINT 
(SPACE)SP$: 

KA 4813 NEXT I.PRINTIPRllrr"!UP) 
Is RIGIIT)";.L$_" 
127 SPAces}" 

OP 490 FOR I _ I TO 25 STEP 3 rGe 
T'3,AS,D$,IF AS-SPS THE 
N I-25.N!XT,CLOSE 3.GOT 
o 229 

SA 500 AS-A$+S$IA-OEC(A$).MIO$ 
(L$ , I,2)-A$.IP 1<25 THE 
N GOSUS 329IA(I!3)_A,GE 
Tf) , AS 

AR 519 NEXT I.IY A<)CK THEN GO 
SUS 950IPRINT,PRINT" 
(RVS] ERROR. REENTER LI 
NE ~lP.l,GOTO 360 

OX 520 PRINT BE$,S-SS+AP-SAIFO 
R 1-0 TO 7,POKE B+I , A(I 
) ,NEXT I 

X8 530 F-0IAO_AD+8.IP AD< - &A T 
HEN 369 

CA 540 CLOSE 3 I PRINT" (DOWN) 
{SLU}** END OF ENTRY ** 
{BLK)(2 DOWNJ"IGOTO 650 

MC 550 PRINT BES;~ICLRIIDOWN} 
tRVS] DISPLAY DATA ",CO 
sua 25elIP A$-NL$ THEN 
ISPAcel220 

JY 560 BANK e,PRINT"(OOWN ] 
(BLU) PRESS. IRVS}SPACE 
10PF) TO PAuse, IRVS}RE 
TURNIOFP} TO BREAKi4j 
{DOWN}" 

XA 570 PRINT HEX$(AO)+" : N; :GOS 
US 310 , B- SS+AO-SA 

OJ 580 FOR I - a TO D+7 . A~PE£K{I 
):PRINT RIGHT$(H£X$(A), 
2):SPS ; ,GOSUB 320,NEXT 
(SPACE)I 

XD 590 PRINT"tRVS}*,RIGHT$(HEX 
S(CK},2) 

GR 6913 F-I :AD-AO+8 : IP AP)&A TH 
EN PRINT"{SLUI*· END OF 

DATA ** ":GOTO 22G 
EB 610 GET A$ IIF AS- RTS THeN P 

RINT DESrGOTO 229 
OK 620 IF A$-SPS THEN F_F+ l,PR 

INT BIc:$, 
XS 630 ON F GOTO 5713 , 610, 570 
RF 6413 PRINT BE$" {DOWN}{RVS ) L 

011.0 DATA M :OP-l :COTO 66 

• BP 650 PRINT 8E$"!ooWNIiRvs} 5 
AVE PILE ":OP- 0 

OM 6613 F-0,F$- NL$rINPUT"FILeNA 
MEB48";F$,IF F$-NL$ TIi£ 
N 220 

RF 670 PRINT " (OOWN) {BLK} {RVS} T 
{OFF)AP£ OR (RVS!O{ OFF! 
ISK : &48"; 

50 68e GETKEY AS:IF A$~"T" THE 
N 8501ELSE IP A$<>HO~ T 
HEN 680 

SP 690 PRINT"OISKl ooWN}":IF OP 
THEN 769 

EO 700 DOPeNll . (F$+",P"),WIIF 
(SPACE)OS THEN A$-OS$ ,G 
OTO 740 

JH 710 BANK 0 . POKE SS - 2,FNLB(S 
A):POKE BS -1,FNHa( SA):p 
RINT"SAVING ";F$:PRINT 

MC 720 FOR A-SS-2 TO B5+£A- SA: 
PRINTfl,CHR$(PEEK{A): : 
IF ST THEN A$-"DISK WRI 
TE ERRORN:GOTO 750 

GC 730 NEXT A,CLOSE lIPRINT N 
!BLU}*· SAVE COMPLETED 
(SPACE JWITIlOUT ERRORS * 
* ~ .Goro 220 

RA 740 IF DS-63 THEN BEGIN,CLO 
SE l:INPUT~{BLK}REPLACE 

EXISTING FILE [Y!N]148 
-; A$:I F A$."Y" THEN SCR 
ATCH(P$).PRINT.GOTO 700 
,ELSE PRINT"(DLK]".GOTO 
6601B~ND 

011. 750 CLOSE l,GOSOB 950,PRINT 
-(sLK)IRVS) ERROR DURIN 
G SAVE, g48~IPRINT A$ :G 
01'0 2213 

PO 760 DOPENtl, (F$+",P""IF 05 
THEN A$-OSS,P-4.CLOSE 

{SPACe}I.GOTO 790 

COMPUTEr'Olllllllll AugusII987 113 



PX 770

KB 7B0

RQ 790

ER B00

OJ 610

DP

EB

FP

KS

XX

820

830

840

650

960

GET*1,AS,BS:CLOSE 1:AD=

ASC[A5)+256*ASC(B?)iIF

ESPACEjADOSA THEN F=l:

GOTO 790

PRINT-LOADING ";F?:PRIN

T:QLOAD(F5),B0,P{BS)IAD

=SA+FNAD(174)-BS-1IF=-2

*(A[KEA)-3t(AD>EA)
IF F THEN 800IELSE PRIN

T"{BIiU)** LOAD COMPLETE
D WITHOUT ERRORS "*":GO

TO 2 20

GOSUB 950:PRINT"(BLK}

{RVSl ERROR DURING LOAD
; £43":ON F GOSUB 610,6

20,830,840iGOTO220

PRINT"INCORRECT STARTIN

G ADDRESS (";HEX?(AD)|"

)":RETURN

PRINT"LOAD ENDED AT ";H

EXS|AD)iRETURN

PRINT"TRUNCATED AT ENDI

NG ADDRESS ("HEXS(EA)")

":RETURN

PRINT"DISK ERROR ";K$:R

ETURN

PRINT"TAPE":AD=POINTER(

FS)iBANK 1;A=PEEK(AD)lA

L=PEEKtAD+l):AH-PKEK(AD

+2)
BANK 15:SYS DEC("FF6S")

,0,liSYS DEC("FFBA"),l,

1.01SYS DEC("FFBD"),A,A

L.AHiSYS DEC{"FF90"),12

8:IP OP THEN 890

PRINT IA»SA:B=EA+liGOSUB

920ISYS DECt"E919"),3i

PRINT"SAVING "fFS

A=BSiB-BS+(EA-SA)+ltGOS

UB 920:SYS DEC("EA18H):

PRINT'"tDOWNnBLU)*" TAP

E SAVE COMPLETED **":GO

TO 220

SYS DEC|"E99A"):PRINTjI

F PEEK(2B16)=5 THEN GOS

UB 950iPRINT"(DOWN}

{blkHrvsJ file not fou

ND "tGOTO 220

PRINT"LOADING ...(DOWN)
"!AD=FNAD(2817) tIF ADO

SA THEN F-liGOTO 800:EL

SE AD=FNAD(2819)-1:F=-2

•(AD<EA)-3*(AD>EA)

A=>BS : B=BS+ ( EA-SA) +1: GOS

UB 920iSYS DEG{"E9FB")i
IF ST>0 THEN 8001 ELSE 7

90

POKE193,FNLQ{A):POKE194

,FNHB(A)tPOKE 174,FNLB(

B):POKE 175,FNHB(B):RET

URN

CATALOGiPRINT"{DOWN J
{BLU)** PRESS ANY KEY F
OR MENU ••"iGETKEY AS:G

OTO 2 20

PRINT BES'MRVS] QUIT

E43";RTS;"ARE YOU SURE

[SPACE}[Y/N]?":GETKEY A

?:IF A?<>"Y" THEN 220:E

LSE PRINT"{CLR}":BANK 1

FG 670

AB 860

CP 090

GQ 900

JD 910

XB 920

CP 930

MM 940

JE 950 SOUND 1,500,10:BETURN

AF 960 IF ER-14 AND EL-260 THE

N RESUME 303

MK 970 IF ER=»14 AND EL-500 THE

N RESUME HEXT

KJ 980 IF ER=4 AND EL=7B0 THEN

F»4;AS=DS5:RESUME 800

DQ 990 IF ER=30 THEN RESUME:EL

SE PRINT ERRS(ER)i" ERR

OR IN LINK";EL Q

LANDMARK V1.0

The Computer Study Bible

LANDMARK v1.0 consists of the entire

King James version of the Bible, tha

words of Christ highlighted in red,

INDIVIDUAL VERSE REFERENCES

(as in a large Family Bible), and

a 3300+ word CONCORDANCE.

UMMARYof I ANDMARK 1.0 features

• 100% Machine Language for efficiency and speeO

■ View any ScripWre with orwflhout Its refooncos

■ Outline lent In a pro-selected color ot your choice

- Record perrramenl notes of you; Biblo Study

■ Add lo or cloven now relsiancQ to any vernal)

■ Copy Scripture to add lo your own lilea, noios or

references. Move Scrlpiuro around lor direct study

■ Search any c^isptar. book. Teilnment, or your own

files for up to 12 phrases al a timo

■ Print an/part of the Bible or any relerencss

■ Create your own Personal Bible containing all your

noles. commanw. referencing, and outlining ol tail

■ Uniimrod size ol your Personal Bbls

LANDMARK 1.0 lor Ihe Commodore 64 Is $179.95

CALL or WRITE tor our FREE BROCHURE I

BIBLE BYTES P.O.Box 1584 Ballwin. MO 63022

(314) 527-4505 Hours: Mon-Fri 9am-5pm (cst)

use our answering machine alter hours.

>ostage FREE (in cent. US) MC & VISA add 3 1/2%

$6.30 MO residenls add 5.725% sales tax $10.30)

Personal checks-allow 14 business days lo clear

C,--.,»,,, r « h . ....ini.lmii-.

To Increase seasonally clow summer tolas,

we are ollorlng for a llmllod lime:

$15.00 OFF
youpkcHyuur ordw tor LANDMARK vl 0.

'■. ■'- hi Hit coupon, or irwttofl Ins coupon numbar

COUPON # 1209 COUPON EXPiREE O9.'30/a7
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y+4

NS

of your

numter selection

is lottery games you

two methods thai

work in your

Tier sysiem

RV 64 8

S3

C CFD orders call

012) B664647

StiperWMtcrD Systems, inc.

PO Sci '1} ' AWthrtg II 60090

DUST COVERS
SATISFACTION GUARAtlT£LU

it CUSTOM WADE TO FIT

* HEAVY J3-O..V1NTI ANtl-STAIIC

* EXTENDS EQLWMINT LI11

-Jt Choice of Cabin LJgM Ton of Brawn

PRINTERS

Silkoiho S P-1000
COMfUTMS

C-64f?\vt i'C-A4C ..

C-129
Dcio.i.ir. (ON)

Am,8o 1OO0

IH/lmigt Mm. Sli:lr<l

Kiyboard onV
Ami! 800X1. 130XE

Aiafi 530 5T

IBM fC'KT

IBM JO51 K.ybaord

B 00

13.00

5.00

13.00

18.00

7.00

10 00

U.00

3S.00
8-00

(Dim«nipDjii Required

tor IBM Clon«>)

DISK 0B1VES

C-1MI, C-1571
Artiioa W D'Orv

Amino 5'4" D'Diy
Induil OT. M5D 50-1

MSD SO!

Snhom.. 1000

FSO-1

Atari 1010

8.00

B.00

0.00

b on

10.00

B.00

soc

BDC

Clloh 3510

JuVI SS10

.13.00

13.00

13.00

.13.00

13.00

13.00

13.00

13.00

13 00

16.00

Epion JX 80 ..

Epun FX 85/183

Okldara t2

Cirlion HSP 10

C DPS 1101

G.mlr>i 101 Star lO'l 13.00

Gtmini 15& Star U'j 16.00

Alo.l 1017 13.00

MONITORS

Aior. SC UHRG8 19.00

C-170!, BMC Color 16.00

C-1903/Amloo . .19.00
Amdolc 500-700 19.00

CM-HI (C-ISOII 19.00

dCOSA'Magn*" <0 19.00
NEC (Stall MoqbI) 19.00

Magno'Oi BO RGB 19.00

Prlnn'on (Smu Madtl 19.00

Thoinpton CM 385.66 19.00

Ta.an (Slats Mod.I) 19.00

Sako'o SC-100 19.00

Zcnlrh (Start Mudil) 19.00

VIDEO BEC0KDER4 13.00

Sloie MoV» 1 Wodel

including clock cu'-our

Pn INTERS

C.153J/MPSB01 10.00

C-1530 MPS802 13.00

CMPS 803. C-1530 . 8.00

Panaianjc 1090 91 13.00

OUdom 130/193 13.00

Otirr.ot. 10/30 B.00

Epion MX'FX'RXBO 13-00

Epion IXBO/C 1000 1300

Oiler bi lllliig MM, MODIL ft COHW CHOICE I»H tr [BOWK »llh

[hcih or rtioncp order plui 11.LQ prr item [StSDnaT.l shipping ord hantflpr.)

Cihl. Bti. Made I* + l«il In. »P0. IM'ilim, Futltn JM'iltm

SPtCIM COVUS WIU BE MADI TO 1OUI

DIMENSIONS. SEND YOU* JE0UI9EMENTS

FOR OUB LOW PRICE OUOTtS.

Crown Custom Covers
34931 PAIGE CIRCLE DEFT, h

IA0UNA HILLS. CA V1O13

You Have a Choice.
Numeric Keypads

. as

CPNumffiic Hevpad Opn^e Model

• Top qUBlily. low profile lor smooth, reliable
data entry. ■ E;isil> connected with computer

keyboard. ■ N» software is required. 100*";

Compatible with all programs. • ForOM.MC.
SX-M'. VIC-20 and Apple lie. • One year

warranty and available in three models:

Plus

159 M II
DDeluie f

Sf.9 35 M

Computer Power Supply

• Has belter features than the original one at
S39.95.* Is serviceable. N(Si disposable.* Hor
CommiiiJore and Arari* Computers.

5 Lr Computer Place (213) 325-4754

^—z 23314 Cr»nthj« Blvd. Torrancs. CA 90505

■flmuirw adaptor SI additional cosl VISA MC fi AE acceoled
Add 13 00 ihpppmg CA r-^-0?nl5 add 6 5\ mips Ian

rjenlnr <nquiri« wolconw
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PX 770 GET'l,A$,B$ICLOSE l:AD
ASC(A$)+256·ASC(B$):IF 
{SPACE}ADOSA THEN Fwl: 
GOTO 790 

KB 7B0 PRINTRLOADING R;F~ : PRIN 

T : BLOAD(F~) , B0 . P(8S)IAD 
-SA+FNAD(174) - BS-l,P __ 2 
*(AD<EA)-J*{AD)EA) 

RQ 790 IF F THEN a00.ELSE PRIN 
TRIBLU}** LOAD COMPLETE 
D WITHOUT ERRORS U ":GO 
TO 220 

ER 800 OOSUS 9s0:PRINT"{BLK} 
{RVS) ERROR DURING LOAD 
I ~4a"'ON F GOSUS 8UI.8 
20 , 8J0,840 , GOT0220 

OJ 8 10 PRINT RINCORRECT STARTIN 
G ADDRESS (M1HEX$(AD):" 
)" : RETURN 

DP 820 PRINT"LOAO WDED AT -:H 
EX~(AD):ReTURN 

EB 830 PRINT"TRUNCATED AT ENOl 
NG ADDReSS ("H£X~(£A)") 
.. : RETURN 

FP 840 PRINT"DISK ERROR ~:A~ I R 

ETURN 
KS 850 PRINT"TAPE",AD-POINT£R( 

F~)'BANK lIA-PEEK(AO),A 
L-PEEK(AD+l),AH-PEEK{AO . , ) 

xx 860 BANK ls:SYS DEC("PF6B") 
,B.l,SYS OEC("FFBA").l, 
1,BISYS DEC("FFBO"),A,A 
L, AH,SYS DEC("PF90") , 12 
8:IF OF THEN 890 

FG 870 FRINT,A-SAIB-EA+l,GOSUD 
92B,SYS OEC("E919")'3, 

PRINT"SAVING "IFS 
AD 880 A-DS , B-BS+(EA-SA)+l IGOS 

US 92B,SVS DEC("EAlS"). 
FRINT"{OOWNl(SLO}*· TAP 
E SAVE COMPLETED •• .. ,GO 
TO 220 

CP 890 SYS OEC("E99A"):PRINT,1 
F PEEK(2816)-s THEN GOS 
ua 9sB.PRINT"{OOWN) 
(BLK)IRVSJ PILE NOT FOU 
NO ",GOTO 220 

GO 900 PRINT"LOADING . .• {OOWN] 
" , AD-FNAD(2817).H' ADO 
SA THEN P-1,GCTO 800,EL 
SE AO-PNAD(2819) - 1 IP--2 
·(AD<EA)-J·(AD)EA) 

JD 910 A_as.s_aS+(EA_SA)+lIGOS 
UB 920,SYS DEC(~E9FB~)1 
IP ST>0 THEN 800 1ELSE 7 

•• XB 920 POKE193 , FNLB(A),POKE194 
,PNHB{A) I POKE 174,PNLB( 
a):POKE 175,FNHB{B) : RET 
URN 

CP 930 CATALOG I PRINT~looWNJ 
{eLU]·· PRESS ANY KEY F 
OR MENU •• .. 'GETKEY AS IG 
OTO 220 

HM 940 PRINT BES"(RVSJ QUIT 
~4J";RT$:"ARE YOU SURE 
{SPACE][V!N]1",GETKEY A 
$:IP A$<>"Y" THEN 220 :E 
LSE PRINT"(CLR]" , BANK 1 
5 : £Nfl 

JE 9sB SOUND 1 , sB0 ,10:RETURN 
AP 96B IF ER- 14 AND EL-260 TilE 

N RESUME 300 
HK 91B IF ER"14 AND EL"SB0 TtlE 

N RESUME ueXT 
KJ 988 IF ER-4 AND EL-780 THEN 

P-4,AS-DS$,R£SUHE 8BB 
DO 990 IF ER-30 THEN RESUME I EL 

SE PRINT ERR$(ER)I" ERR 
OR IN LINE"IEL • 
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LANDMARK v1.0 
The Computer Study Bible 

IILANDMAAKv1.o consists of the 
King James version ollhe Bible, the 

words of Christ highlighted in red, 
INOIVIOUAl VERSE REFERENCES 

(as in a large Family Bible), and 
a 3300+ word CONCORDANCE. 

• llXl'% MachN Lan;"",,' 101 *,1lcIency and lPMd 
, View any Scrlplu" wIIh Of w.1Iou1 h. fflie'ellDll 
• (MUne le.l ln • pr ... klald colo! 01 ~OU, d'IoIr;q 

• RIICDrd I'*~ nalGI 01 )"OUr 8bIe Sillily 
• Add 10 01 CINI •• new ralIftnOII10 any .... r .. (.) 
• Copy' S~u,. to add to YOU' own 1_. _ .. 01 
rlll ... ..-. M_ ~Ufl around 101 dUct 11UC1y 

• SMtcfIany~. book, T .. ~ 011""'" own 
Iil .. lor up to 12phr .... ~.w... 

• PrIn1 any par1 011"-~ or any ''''enc8I 
• erNl.)"OUr own P .... OIIiI Bible conra!ong an your 
_ ... DIIITlIT"eIIII ..... tndng, and outIfIIng DIll);! 

• Unllmlld .Iz, oI)'OUr P ... 1II'III Dble 

IILAN?~WIK. '.0 'or the Commodore 64 I" ,,,, •.• ,, 1 
CAll or WRITE lot our FREE BROCHURE I 

BIBLE BYTES P.O.Gox 1584 Ballwin, MIl 63022 
(314) 527-4505 Hours: Mon-Frl9am-Spm (cs[) 

use oor answeriflg machine alter holM'l . 

1I_".o.FRIEE Cm COOL US) Me & VISA add 3 
$6.30 Me residents add s.ns,," sales ",,$10.30) 
Personal checks-aDew 14 business days 10 

we.,. aIIlrIng '01 .1IIril1d 1lmIo: 

$15.00 OFF .. 

DUST COVERS 
SATISFACTION GUAItA HTffO 

* CUSTOM MAOI 10 I II * HUV'I' 32 ••• Vll'fl'l AN".""nc '* llmHOS fOUIrMlHT LIfII * a.Ic. .. CeIo<t 11M T_ .. _ 
COWUT1U I'ItlHllU 
(-6"''''' 41(-64( ' .00 Soll.o,,,," $1'·1000 _ 13.00 
C.111 __ !l.00 C-, •• 210 __ !l.00 
0.. ........ ((11'11 ' .00 C1toh Ul0 _ l:loo 
........ 1000 _ 13.00 J~kl "10 13.00 
'''/boio- "'" 11,,)141 ,'.00 ,......., ..... ,'.. !l.00 

«.yboo,d only ........ 7.00 [p_ J~ 80 !l.oo 
...... ,'.ooKl. UOXf 10.00 I""""X UII., Il.oo 
....... 1 '10 Sf 14.00 0I01do", 91 13.00 
_ ~, __ " .00 Citl .... M$I' Ie 13.00 
IlIoIlOJlKoPoo«! ' .00 CIon 1101 16.00 

(Olononu.... •• .., ... oe! Go ... "" 10 I. 510. 10'. 13.00 
"" 11M Clone.) Oem"" UI. Soo, U'. 16.00 

DIU: o.IVU =.;: 13.00 

C-ZSU. (."71 ' .00 ....... , sc nN.GI 19.00 ......... 3"" 0io.· :.:: C-1102. 1M(: ~ 16.00 .......... "'~ ° tlr< . C. "'OU ....... 1v<> 19.00 =::;\: '0·1 1~:5 ~~'4\ r~:O~l :::: 
~s:;: 10j() ' .00 ~·I~~l~:::;;;;,,·O ::::: 

1.00 Mog ....... . ao 101 19.00 
'1lHms ,.,"' ...... (5 ..... _,19.00 
C.l"SfIoU'$IIII 10.00 ","",,_CM3U-It6".oo 
c.l51 .. .....,.02 13.00 T •• _ (SIa .. ~ " .00 
C....r$IOJ.C.U:lO _ • • OO $oor.- SC-loo 19.00 
'0",,_ 1090 ' 91 13.00 l.n"" [$10" _~ 19.00 
0I01do ... 120/11'1 13.00 V,OIOlleOliOUS 13.00 
010 ...... ' . '0/10 1.00 5'." Mcth " Modo' 
(p_M)lI'X IIXIO 13_00 01 .... ", .... , _ .. ,oe! 
I~_ lXIO/e·IOOO 13.00 .... ""'"-9 .Ioc\ ,~,_, 

Otttr II It.,,,, lUll. MONt ... (~(WI 0I0ICt Jill .. UIOn.ufo 
d .... If -r .... " .. lUG,.. II .. 111.10 ... .1 iii"... ... ~ 
,...,.. ~.~" I'~ • ""01 ,... 11O. 1.w;tn.I .... I.r~ .. 

U'ICI.\l. COVlls WIU .. MAOI 10 lOUI 
OlMnlSIONS. UNO YOU. UOUIlIMlHTS 
fOIl 001 LOW I'IIICI OUCHS. 

Crown Custom Covers 
2 ... U 'AlGI ClICU DlI'T . ... 

lACUNA HIUI, CA 1t26n 
(71 ' j .n ... JU 

Can You, 
Cllmlllter Make 

•• 

You Have a Choice. 
Num eric Key pads 

, 
C~N_"'~ 0.0..,._ 

• Top lIu(.lit)·. loll' profile fur ~moolh. 'eliahl( 
!.I:,HI ~r11ry . • EHSil~ elHU1cclc<l with eomputn 
keyboard . • No ~nflwarc i, rcquirt<l . IQOI'; 
Compatible ",ilh all flr0l!ram~ . • ror C64. 64C. 
SX-64 · . VIC·20 and Appk lie . • One ),ear 
warranl)' and a\'ailable in ,hrcl' mO<ld~: 

Computer Power S upply 
• H a~ belief fealUre~ Ihlln Ihe o riginal one al 
S39.9.5 . • I ~ serviceahle. NOT disposable . • I' or 
Commodon: and Alar; ' Compulers. 

E = = Computer Place (213) 325-4154 

23$ .. C ........ w BI'f<I. To ......... C" IIOSIH 

·~~OI_ .... YlSA.Io4C6AE_ 
NoCOO _1300~ CA_"_8~ .. "'\O, O'''' ''''''''' ......... omo 



Classified

SOFTWARE

ARE 1541 DISK DRIVE ALIGNMENT PROGRAM

Easy 10 use. No special tools req'd! Includes detail

diagrams & Insir's. Do il yoiflMlf. SAVE! Only

S9.95. L&S Comp., Box 392, Bklyn, NY 11229

COMMODORE: TRY BEFORE YOU BUY.

Blj-51 selling games, utililtos, educational +

classics and new releases. Kill's of titles.

Visa/MC. Free brochure. RENT-A-DISC, Frederick

Bldg, =345, Hunt'n, WV 25701 (304) 529-3232

FREE SOFTWARE for C64, C12S, IBM * CPM

Send SASE for info (specify computer) to:

1'UBLIC DOMAIN USERS GROUP

PO Bex 1442-A2. Orange Park, FL 32D67

New Plus/4 and C128 Software (disk only)

Games, Educational, Finance Statistics.

Write /or info. CARDINAL SOFTWARE, 14840

Build America Dr., Woodbridge, VA 22191

DARKSTAR SYSTEMS SOFTWARE CBBS

V3:S49.95...0veri.ink:$29,95,..i!oth:i79.90. 24 hr

BBS 416-445-67HB Cert Chk/MO US Funds, 113

Vaileywoods Rd =95, Don Mills. Onl, Can M3A

2K8

CM FINEST PUBLIC DOMAIN PROGRAMS

•On Disk" Most S1.5U "On Disk*

YOU pick the programs that you want!!!

For a list and desmptinn. SEND SASE to:

II.It Co., Depl. G, Bd< 67021, Topeka, KS 66667

—• BBS CONSTRUCTION KIT 12B & 64 "**

Design and make your own customized BBS

EVir more info write: I'owersysterm, EJOIS

N22, Covemry, Rl 1)2816 ' BUS 4C11-H22-4605

Micro Detective: The Intelligent Debugger

for BASIC on Commodore 64 (soon for 128)

Error Detection - solves the mystery!

Advanced Trace Routine. For info write:

AMS, Dept. G, POB 323. loomis. CA 95650

100 NEW PUBLIC DOMAIN PROGRAMS!

100 buperb games on disk for $6. Specify

C64 or C12B. PD-SOFT, 227 Redwood Rd.,

Mansfield, OH 44107

PROGRAMMERS ■ MENU MAGIC 128/80 Prof

look w/pull-down windows for your applic pgm.

4 time-saving pgms $25 "other softwar" 505

Timmons St., Nashville, TN 37211

SPORTS

Software
THOBOUGMDPlD.'HABNlSS Handicapping ^fftl aHrlOIK*d

Utn g&eyhouW) Hondicoppinij $J»9S. *nnonc*d *4»V5
Up to OoririotanoiyiH ckiit. ipewd. hm**.oddt. "flck. poir.

rjolrSyilpFn.S4»95 SpffCify flllH,lopfl COMd4/U« Add $2p*ft
MC/V1SA 0CCdp1*d lint into $OFlWAPf fhCHAHGIr PO. SOl
(J42-C&W BloomliCia MUHOiJ (31 J)d2a-77DE OrUfrFI' i'BOO'

U74U7.

FREE PUBLIC DOMAIN SOFTWARE - Request

iree catalog or send il for sample disk

and cal.llog (refundable)- Commodore 64-128

CAI.OKE IND., Bm 1B477. KC, MO 64133

BIOKHYTHMS CHART FROCRAM1 This

program prints numerical Bio-rhylhm charts for

any month: C64:Disk:Prinier. Send 510.00 to:

Peck's, POB 5341, Crtdey, CO 80631

50 GREAT ARCADE GAMES ON ONE DISK OR

Cassette! For the C64/128 and VIC-20! Quality

graphics, fully menu-driven. Just £34,95

postpaid from R. M. Harris, P.O. Ho> 12303,

Fort W.iyne. Indijna 46863. Plus/4

Boftwtrl jnd KCHMttea also available!

Send self-addressed, clamped envelope

for free price list.

SOFTWARE EXTRAVAGANZA! 20+ QUALITY

prog's for C64/1541. Everything fiom arcade to

LOTTO busting. Cat Ind! Send 55 to: |L Soft

ware, 1925 W. Skyvieiv Dr., Dayton, OH 45432

MODEM OWNERS!

Pleue call these numbers IMMEDIATELY!
(300/1211(1 BAUD) 1-fll 8-842-3322

(300 BAUD) IHlK-fl40-MO66

COMPREHENSIVE GOLF PACKAGE - Cf>4

Disk, USGA HANDICAP SYSTEM, GOLF

STATS PROG, 9-HOl.E LEAGUE, COURSE

RATING, MORE I SEND S39.95 TO

McCONNELI. SOFTWARE, POB 652.

MARATHON. NY 13803

More than 200 great ML routines for M and

128, ready to add to your own programs, in

COMPUTF;! Books' MACHINE LANGUAGE

ROUTINES FOR THE COMMODORE 64/128,

Explanations, uses, commented source code. 585
pages, SIS.95. Check your local bookstore or call

(800) 346-6767,

COMPUTEI's Gazette Classified is a low-cost way to tell over

275,000 microcomputer owners about your product or service.

Rates: S25 per line, minimum of four lines. Any or all of the liret line set in capital
letters at no charge. Add $15 per line for boldface words, or $50 for the entire ad set
in boldface (any number of lines.) Inquire about display rates.

Terms: Prepayment is required. Check, money order, American Express, Visa, or
MasterCard is accepted. Make checks payable- to COMPUTE! Publications.

Form: Ads are subject to publisher's approval and mtisl bo either typed or legibly
printed. One lino Oi)Li.ils 40 letters and spsices between words. Please underline
words to be sot in boldface.

General Information: Advertisers using post office box numbers in their ads must
supply permanent address and telephone numbers. Orders will not be acknowl
edged. Ad will appear in next available issue after receipt.

Closing: 10th of the third month preceding cover date (e.g.. June issue closes March
10th), Send order and remittance to: Ham' Blair, Classified Manager, COMPUTE!'*
Gazette, P.O. Box 5406, Greensboro, NC 27403. To place an ad by phone, call Harrv
Blair at (919) 275-9809. r '

Notice: COMPUTE! Publications cannot be responsible for offers or claims of
advertisers, but will attempt to screen out misleading or questionable copy.

Nearly 400 EXTREMELY INEXPENSIVE C64 PD

program? await toil Send S5 lor two DS disks

v.ith 90-r programs, a listing jnd information.

Eric Richardson, Box 681208. San Antonio,

Tc«5 7826B-120H FAST SERVICE.

I.OSL, GAIN OR MAINTAIN WEIGHT WITH

DIET PLANNER. 300-1 IBrvlnp, up to 7 days!

Cfi4/disk. *33 + £2 s/h. Stevens Software,
203 Thomas Dr., LiCrange, GA 30240

HARDWARE

COMPUTER REPAIR ■ C64:S45, 154l:S50

Parts available. (816) 372-6311

Mom & Pops Compiiier Shop, RR"2, Boi 119

Cainsvillc, MO 64632 MO/COD

"COMMODORE REPAIR "

C64:$45, SX64:$75, 1541:S50, 157H65

Will buy used units. Repairs warranted 30 days.

Dave Taylor, 5106 Davenlry PL, Midland, Tx'
79705 (915| 6B3-B39S Visa/MC

MISCELLANEOUS

VIC k C64 SOFTWAKri/HAKDWARE/

ACCESSORIES liquidation! 1670 (1200 Baud)

modems SB9! VIC cartridges h/SlO! Big list!

BASIC FUNDAMENTALS. 3362 S 2300 E. SLC,

UT 84109

L0TT0 CIPHER,
GET TUX HI-vi CHIN OH kH\ UiTYtMY

SIX NUMBER - PICK FOUl ■ DA1I.V CtHF

roun

rwAWiNt; in mi'lti cm rvin^n color

> rotm II'UH A «■«>■> TO DOUU HZF

> un jua Li-ri ioun h¥«powi on Dtm

' h*ai O* ll«Wt DOT HAT,

STOCK BROKER-

■TO* WVX OUAUTT. ■■> *'■! « ti imi

AT TH U7»-T1' HillNOQDCVH

TO tUn U TMtTDCO HUM in PVI

> TfCl—CAL THADwa '"'•' wmil

. UP OfUM KKflirll

TO in ■riK»- :~ ■ r—

ACORN OF INDIANA, INC.

1771 OHIO STHEET

uichcah crrv. in hum

219-879-Z284

iHEf^t^G AM) HA.NDUWC. *DP JT.H ■ CU-D m* AttETTED

VISA AJVD WASTER CAJCl OKDF.RS ADD 4%
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Classified 

SOFTWARE 

ARB ISH DISK DRIVE ALIGNMENT PR(X;RAM 
E.1.sr to uS('. No speci.ll 10\l!! ' \'<I'd! Indudn detail 
dlasr~"" ok lrutt',. Do it )'OUl"S('lf. SAVEl Only 
59.95. L&S Comp .• !lox 392, Bklyn, NY 11229 

COMMODORE, TRY !lEfOR], YOU IIUY. 
lk'St selling gamM, utillti • ." i.'(h"Jtional + 
classics and new rel~a.e,. IOU'$ of till...,. 
ViS3/MC. F"", brochure. RENT-A·DISC FN"derick 
Bldg . .. 345. Hunt'n. IVV 25701 (304) 529·3232 

FREE SOFTWARE fm C6~. C128, 111M'" CPM 
5<'nd SASE for info (sp«Hy C'OmpUlN) 10: 
PUDlIC Om.IAIN USERS GROUl' 
PO Ilox lU2·A2. Orang" Park, 1'1. 32067 

New Plut{4 lUld e 12a Software (dl.k only) 
Games. Educational. ~inanc~ StatistiC'S. 
IYrite for info. CARDINAL SOITWARE, ]4840 
Build America Dr .• Woodbridge. VA 22191 

DARK5TAR SYSTEMS SOFTWARE CaBS 
V3:$49.9S ... Q"erLink:$29.9S ... llclh :$79.90. 24 hr 
BIIS 416·445·6168 Cerl Chk/MO us Funds. ! 13 
Vall<'ywoo<b Rd _95, Don Mill ~, Onl, Can M3A 
211:8 

C6~ ANEST PU8L1C DOM .... IN PROGRAMS 
"On Disk" Most SL50 ' 01' Dlsk' 
YOU pick Ihe programs that you w~nt!!! 
For a H" and desniplion, SEND SASE to: 
JUI Co .. o..pl. G, Box 67021, Topeka. KS 66661 

•••• BBS CO NSTRUCTION KIT 128 " 64 •••• 
Design and make your own cuslomlZ<!d 885 
For more Info write: I'oweroyslem" I'OB 
an Coven try, RI (12816 • BBS 40 1·822·4605 

Micro Detective: The Inlell1l1enl Debugller 
for BASIC on Commodo,e H (soon for 128) 
Error Det1.'ction - solves the myster~! 
Ad"anced Tra"" Routine. For info write: 
AMS. Dept. G, POB J23 , loomis, CA 9565() 

100 NEW PUBLIC DOMAIN I'ROGRAMS! 
100 superb S"mH On di,k for S6. Spo.,cif~ 
CH or C128. PD·SOFT. 227 Redwood Rd ., 
Mansfield, OH 44907 

PROGRAMMERS, MENU MAGIC 128/80 Prof 
look "'/puU·down windows for your applk pgm. 
4 ti me·saving pgms S25 "othe. sohwa." 505 
Timmon' SI., Nashville, TN 3721 1 

FREE PUBLI C DOMAIN SOFTWARE _ R<'qu~'$1 

fr"'! cat~los or send $2 for sample disk 
and c~I~IOS ( ..... fundable). Commodore 64-128 
CAtOKE IND., Box 18477. KC, MO 6UJ3 

BIO·RHYTHMS CHART PROGRAM : Thlt 
program prin~ numerical Bio·rhythm chart, for 
any monlh: C64:Disk:Printer. Send $10.00 10: 
Peck',. POB 5341, Gr"...ley. CO 80631 

50 GREAT ARCADE GAMES ON ONE DISK OR 
Cassette! For the CH/ 128 and VIC-201 Quality 
gMphks. fully n'enu-driven . Just 534.95 
po5tp~ld from R. M. Hdrris, P.O. Ilo~ 12303. 
fo. t Wayne, Indi.na 46863. Plu5/4 
wltw" ... ~m\ accl."S$Ori l!S ~Iw ~"Jllablel 
Send ,..11_addrt'1oKd, StJmped l'n"el~ 
lor frH: pricr list. 

SOFTWARE EXTRAVAGANZA! 2(1+ QUALITY 
pros's for C64/154 1. Everything Irom art"ade to 
lOTIO busling. Cat incl! Send S5 10: /L Soft· 
""'''e, 1925 W. Sky,,; ...... Dr., Dayton, O H 4SU2 

MODEM OWNERS! 
I'I~a~ cd ll th~~ numb<!rs IMMEDIATEI.YI 
(300/ 1200 BAUD) 1-818,842-3322 
(300 BAUD) 1-8 18·840·8066 

COMPREHENSIVE GOLF PACKAGE · C64 
Disk. USCA HANDICAP SYSTEM, GOLF 
STATS PROG, 9·HOI.E LEAGUE, COURSE 
RATING. MORE! SEND 539.95 TO 
McCONNELl. SOnWARE. POB 652. 
MARATHON, NY 13803 

"·Ior~ Ihan 200 gteal Ml routin~ for 64 Jnd 
128, rNdy to add to your own pros.~m s. in 
COMPUTE! Books' M,\CHINE LANGUAGE 
ROUTINES FOR THE COMMODORE 64 / 128. 
E~pl"nations, US<.'$. commented SOUKe cod .... 585 
pages, Si8.9S. Ched you r local bookstore Or call 
(800) 346·6167. 

COMPUTEl's Gazette Classified Is a low-cost way to tell over 
275,000 microcomputer owners about your product or service. 
Ra tes: S25 per line, minimum of (ou r lines. Any or all o f the first line sel in ,~pitJI 

letters at no charge. Add SIS per line for boldfa ce words, or 5 50 for the e ntire ad set 
in boldface (any number of lines .) Inquite about di splay rates. 

Te rms: Prepayme nt is required . Check, money o rder. Am erican Express, Visa, o r 
MasterCard is ac~ept ed. Make checks payable to COM PUTE! Publications. 

Form: Ads are s ubject to publishe r's approval and must be either typed o r lejibly 
printed. One line I.'ll uals 40 le tters a nd sp<l ~es between words. I'I"ase under Inc 
wo rds to be se t in boldface. 

Ge ne re l Informa tion : Ad Vertisers using post office box numbers in Iheir ads must 
supply permanent address and telephone numbers. O rders ..... iIl not be acknowl
edged. Ad will appea r In next available issue after receipt. 

Closlng: 10th of the t hird monlh preceding cover date (e.g., June issue closes March 
10th). Send order and re m ittance to; Him)' Blair, ClassiJied Manager, COMPUTErs 
Gazelle, P.O. Box 5 406, Greensboro, NC 27403. To plact' an ad by phone, call H arry 
Blai r at (919) 275-9809. 

Notice: COMPUTE! Publ ica tions cannot be responsible for offers Ot claims of 
advertisers, but will a ttempt to screen o ut misleading o r questionable cop y. 

NeMly ~OO EXTREMELY INEXPENSIVE C6-\ PO 
progra ms a"'Jit you. Send S5 for two OS d isb 
",ith 90+ program5, a listing ~nd in(onn~tion. 
Eric Rkh~rdwrl, Box 681208. San Antonio, 
Tau 18268· 1208 FAST SERVICE. 

toSE, GA IN OR MAINTAIN WEIGHT WITH 
DI ET PLANNER. )00+ servings. up 10 1 days! 
CM/disk; 533 + $2 s/h. Stevens Soliware, 
203 Thomas Dr .. LaGrilnge, GA 30240 

HARDWARE 
COMPUTER REPAIR · C64:S~5, 1S4I:S50 
Pms available. (816) 872·6311 
Mom'" Pop's Com pUle. Shop. RR_2. Box 119 
Cainsville. MO 64632 MO/COD 

•• COM!".tODORE REPAIR •• 
C64:545, SX64:S7S, 15~I :S50, 1571 ,565 
Will buy used units. Rep~i,., w ... anted 30 days. 
Dave Taylor. 5106 Dav<,nlry PI.. Midland. TX 
79705 (915) 683·8398 Visa/MC 

MISCELLANEOUS 
VI C &< C64 SOFTWAKE/HARDWAREI 
ACCESSORIES !iquld~llorl! 1610 (1200 S:tud) 
mod"m, 589! VIC Urtridg6 6/SIOI Big USI! 
BASIC FUNDAMENTAlS. 3362 S 2300 E. SlC, 
UT 8 ~ 109 

bElTTEI 12IPttER .. 

'Win. •• w 1<1!,i~ 
1\lI"P. ... .aQOWn()."< ...... .,>1(: L~ IoIULn{)O. '"""'" l'<ll.O. 

.-. ._ ...... ---..... ._ ....... _ ........... -

.... . .... _..-"""'_00_ .__ ·-.000"_ .... ... __ ._- .~- .",.,.... 

. .-...... -._-----"" ........... ---._ ...... _.oo ... ~ __ ""'" ___ ., .... --
STOCK BROKER. 

_ _ -..n. -.. .... __ ----_ ............... . -.. ..... _---... ..... ... -.- _ ... --- I .. ", ... . _--,_. . ... _-._ .... .. 'M..-. ... . -. 129. " 

ACORN OF INDIANA, INC. 

I:ai:l [gJ 
2 19-879-2284 

"""""" .. "<0 K ............... ADO ...... C.o.O:1 ACttnU 
... ..... _." MAnU c.uo OIU>UI ..... ... 

OOH.o. ..... .......-nADD ...... LDTU 
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THE ULTIMATE MUSIC PROGRAMS!

Our CLjiEoman catl them 'BEST QU.THE IURKETT

WE'LL PA¥ YOU TO TOY THEM!-

Tf« EUPHOHY™ senna mualc prourflrrn ploy pieces up to 50

mlnulfli long with every note ihown ■ Imullaneouily on trie

fflUlk II if I ana kaybCP'd. Natci thapioo color» Ihoy are

pl*y*d. Pl*V any portion. cHhiqb Inilriimonli. hoy and iflmpO

la lull yom l>lla. Spinel Tidih 9 IniLmnitnl* 01 Cr4*1O fOul

omn mini 1Mb full pawor Ol th■ CorrimMOr»'« lound chip.

Uuilc c*n be pfograpim«d la p"iy f01 fiOuH «T ■ lima. EacP

program qorrwiwrlfi Eiipri&fly Wu»»c C*HflCtiom 1,2 ir»d 3-

CLASSICAL MUSIC DISKS S19.9S ^K

3 hours of vJfiuogo perfofmances n*u*\t cmiKtiDni i ?

Fiiaua In □ mlnar. Ghopin'i Finl»lir» IfiiM^mr'Uj IU*x9p'i Uaatlj*!, plu*

p4(M Dy D*hut»*y.CfHfp*rln. AlHnir; papulur p**t*», hymni anil

EUPHONY vermn io $39.95 piu.tjoo^wng

Our powerful music processor i»nn ™nY n.w i«ru™i ina

k<l *ip*HV4*d S*i«ir muUC P&ll#Clk*n ^0*Krlt«4 »&p>-*| Cr>*lt IAd Mil

■•gala iiKcalo, rvp^vri, ■<(. Fiji w»«^ MlflrYg el tpvi>c F4d*r ■tilo'nille

•f« d4t*fUon ard 'tat' T-o dif **< plm 14-hqi "V^lhP

t UPHONY*

tpnt"'~ anfl

a Euprtoni -•< Hffui print! muin «om o

tronJi;>'-i-li>im» (44 Q* .U»« i-iHfia

FREE! MUSIC

aifUPHOHV* racBlvod Befoio 1 Od. "&?. Ovtr » mingi« ai

bOaitlonal muikE. Woanl 3-1 BQntU. B*rh Mh'"** nif* r •'" ^

Moiarl, Btnumann, tic. jr« . tt.W ihtpplng II pur et>awj ■#piml|r

15-DAV MONEVBACK GUARANTEE

' * I "" I . '-H *- ■ . ■ I- ■ I

■Kfy *U rVAl CE«1 "H" COP and OHUmI HPtH-1 b>**>« Hd >7 (H

TCO SOFTWARE

Jg 907-479-4398 O:

Dapt.D, P.O. Bo« 31504. Fairbanks, AK 99708

Readar Strv^cc Number/Actverilitr Psgv

102 Abacus 37

103 Atrtjy's Discount Software 99

104 Access Software Inc 7

105 Acorn of Indiana 115

106 ActlonSoft Corp 2-3

107 Aprotflk 43

10a Borkoley Softworks 4

109 Bible Bytes 114

Brantford Educational Services 104

110 Cardinal Software 96

111 Central Point Software 21

112 Clieatsbeet Products, Inc 100

113 C-Mwe Products 116

C.O.M.B Direct Marketing Corp 96

114 Complete Data Automation, Inc 13

115 Compumed 104

11B CompuServe BC

117 CompulAbillty 107

11B Computer Direct 37-39

119 Computer Mail Order 10-11

120 Computer Mart 93

121 Computer Mart 94

122 Computer Mart 95

123 Computer Place 114

124 Ccvo*. Inc 83
Crown Custom Covers 114

125 Electronic Arts IFC
126 Electronic One 96

127 Emerald Components International 93

128 Emerald Components International 35

128 Federal Hill Software 98

130 Free Spirit Software, Inc 100

Hut Paga

131 In ConTrol 104

Intelligent Software 116

132 Lyco Computer 48-51

133 Marathon Software 58

134M.C.S 102-103
135 MicroProse IBC

136 Montgomery Grant 101

NRI Schools 60-61
137 Omnitronix. Irvc 54

13S Precision Data 47
S S S Wholesalers, Inc 30-31

Schnedler Systems 96

139 Software Discounters of America 97

140 Superior Micro Systems, Inc 114

141 TCO Software 116
Tektonics Plus. Inc 98

142 Tene* Computer Express 105

143 Triad Computers 33
144 Tussay Computer Products 14-16

145 Unitech 92
146 Xetec, Inc 73

Classified Ads 131
COMPUTE1 Books' Commodore 64 & 128

Collector !
COMPUTE! Books1 Commodore 64 & 128

Programming Books 69
COMPUTE! Books' Commodore 64 8 128

Selections 9
COMPUTEI'S GaiettB Disk Subscription . 32

COMPUTEI'e Gazette Subscription 17

C-S4~ ■ VIC- • BX-S4- • Mil11 ■ Pkn A" • C-1*1" - B-1W • PET" ■ CBM™

Why spend 5150 on software

for a S200 computer?
The Intelligent Softwarn Package: Ona disk, 25 busineu programs, 919.95

Ttie Intelligent Softwara Package is the one product lor your Commodore Chat

can take care of all your data processing needs.

Customers wric a: "What a bargain!''

"/ am amazed at all there is in tfiese programs."
"Ttvs letter is to left you that yourpackage is Bbsclutely the best I have found.

"At last! Something to make my computer do real work. "
There era no hidden fees for shipping or documentation, and no clubc to join. The

package is not public domain software, end is sold only direct to customers by mail:
it supports all available printers, and will run on any Commodore computer (except
Amiga] with a minimum ot 10k RAM, including the C-1 ES in C-128 mode.

What you get when you order the Package:

Databaaa—A compieie database man- DBSUtt DBStatS nntjtyje DIQ tiles

ager. A! fields completely user-OelnsMe ASCII—ccmerts ten ties nio program

Cor be used for any nmber of tasks, ndud-

*ig occCTji'.ing, checkbeok end tax records,

mai-Tg feis. iiventary cont/ri. caulog man-

cenance. or as an electronic rolode'rAcue-

Loner writes: "1 am espscislly impressed

with Database, and have used tl to rgfllacc

RtHUjQienQtiw 'database''-typeprop™™

1 hiitiboen using,"
Wrip-iI PraeDiftdr-A i !r-,iujrnd monu-

rtrivon word processor. Allows lull control

over margins, spacing, paging, indentation.

and rustifcaur. "HigFtyreayrmctxtod." —
M Sf G "Pd

gty

Midnite Software Gaietta "Provides good

basic features." — CompLrte'e GKette.

Copycalc—An electi-onc BpreaOsheet.
"Ercetent program tor btxtgettg, estanffi-

tig. or any rrsth-onented use . wl

worth ttefneney. HrgttyreccrTmcrded."—

Mrdmtc Software Gajatta.

RaportGan -creates Icrm letters r matng

Inritas, etc.

RapartMorgo ^ i'■■i:i1 I BtatflTTientB

invoces.

GumobulI Stata—compitos team tiattmg

statistics.

Indai—indexes W/P's tct files.
WPCaniiart—converts files to oUicr WP

formets.

□ CMnrnii J-- ' ' relational G'S
applications

Intelligent Software
Quality Softwer-Q gjneo 1982

files.

Chsckbook—recGncjies checkbook.
Inwontory—MoFfitamg nventory records.

Papar Finish for paper route.

Loan Annl y in i, fnonce terms.

prints schedules.
Gnuknvn- -convxitea brerak oven onofysaB.

OBprnclatinn—createH deprocietion

■dwcMn
Lobolnr i i mi i . lubuts.

Fil-a Capler—copies saqucntiDi, progrem

files.
'.'•.-■\-L\ci-.cn s'Btistical cor

relation.

Also other Database anO Word Processor

Tn grdar, send nan^a. Address, and

£19 95 W addreaa below. Roflgcspeci-

fry reoular [1541/1571/2040/40^0/
2031] disk, B050 dak. or cosGettofcas-

Efltto not BVBdabki for Plus A or C-1 GJ.
Add £3 tor COD orders, nr-odrt. cards not

accepted- Calif, rattitiiwits add 0%. Wo

personal checks Iron outside USA. A

eamptmg o! program output *s available

for SI. TaflP thla ad out and kaap it

handy1

Box A DepC. O-2

SanAnselmo(CA949GD

[415)457-6153

We Do Windows...Quickly!

NOT

COPY

PROTECTED;

C-MORE
An Operating System for the Commodore 64.

i USE YOUR COMMODORE LIKK A PC!

i Lcl C-Morc teach you all about business computing! Control

multiple upplicalions in windows. Word Processing,

Spreadsheet, Database, Scientific Calculator, Disk Utility and

Comparalive-Buyer programs arc all included!

■ Comprehensive 450-page manual provides tutorials, step-by-step

instructions, examples and illuslrations, for any level user!

. WRITE COMMODORE BASIC PROGRAMS FOR C-MORE1!

1-800-628-2828 ext. 790

J Visa and Mastercard Accepted

or mail $49.95 plus $4.50 shipping & handling
(S6.00 shipping in Canada)

(Georgia residents add $2.00 sales tax)

C-More Products, P.O. Box 81548 Chamblee, GA 30366
Please allow 4-6 weeks for dclivciy.

'Commodore" is a trademark of Commodore Electronics, Ltd.
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TCO SOFTWARE 
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102 Abacus . . . . . . . • . . . .. 11 
103 AbOy's 0isc:0unI Software 99 
1 D4 AQ:;ess Software Inc. •.... 1 
105 Acorn 01 Indiana ••..•...... 115 
106 ActIonSoIt Corp. 2-3 
107 Aplotek .......••... 43 
10e Belk6iay Sof\wor1!s ..•.......• ••..... 4 
1011 Bible eyles ..••••.•••............ 114 

BranttOfd EOucational 5erYices ..••••• 104 
11D ~SOttware ••...........•.... 96 
111 centra! ~ Soll'Nare •••....••..... 21 
112 Chea!SllOOl Products. Inc. ... .. ..•.•• 100 
11 3 C-More PrOOucts •••.••........... 116 

C.O.M.e. Direct MarIce\Wlg Corp. . .•.•. 96 
1'4 CompIele Data Au1omation, Inc ........ 13 
11 5 Compumed ............• ••. ...... 104 
116 CompuServe ......•...••.......... ee 
117 Comp.rtAbiIity . .••••.....•. 101 
118 Compuler Direct ........••••..... 31-39 
111t CompuIor Maj Order ............. 10-11 
120 CompuIer Marl . .. .......••••... 93 
121 Computer Marl ........ ... ......... 94 
122 Computer Marl •......... 95 
123 Compv1er Place ....... ..•••...... 114 
124 COvoll. Inc. ..•........ ..••........ 93 

CtOM"l Cuslom Covers .. . ...• 114 
125 E1ectr~Arts ••..........•....... IFC 
126 Electronic One •••••••...••.••.. 96 
121 Emerald ComponentS Imamationa! •..•. 93 
1211 Emerald Components International ..... 35 
129 FCKIOraI Hil Software .... ......•••••• 98 
130 Free Spirit Software, lnc. . .....••. 100 

-131 In ConTrol .....•••••••..••••..... 104 
Irr.eligenl Sotrware ..••... ..... .... 116 

132 lyoo Comp.rter ................• .48-51 
133 MaraThon Software .. . . • • . .. 58 
134 M.e.S. ...... . .......•.... 102- 100 
135 MicfoProse . ...... ........... . ... lee 
136 MOnTgomery Granl .....•••. 101 

NRI SehooIs .•.................. 60-81 
137 0mniIJ0nIl0;.1~ .......••.. . ... Sol 
138 PrecisIon DaIS. .....••••• .... .....• 41 

5 & S~. Inc. •..... . . 30-31 
SCh"oedIer Systems ..• •. . . . .• 98 

139 Software Di!io:unerS 01 America •..••• 91 
140 Superior MiCro Systams. I~ .. •....• 114 
,., TeO Software .....••.......•. .. .. 116 

Tektonlc3 Plus, Inc ......... ...... ••. 98 
142 Tenex Computer Elcpress ....••••••• 105 
143 Triad Computers ••••.....• •••. ••. . 33 
144 Tussey Computer Products .••••••• 14_15 
145 Ur"IiIech •••••••••••••••••• •• . •. 92 
146 Xetec, I~ ..... . . .. 13 

Classified Ads .....•••••••••. 131 
COMPUTE! eooIts· CommoOore 64 & 128 

CO\I9CtiOn •........•••• .....•...•• 1 
COMPUTE! BooIt.s' COmmodore 64 & 128 

Prognlrnming BooIt.s •••••• .• ••••••• 59 
COMPUTE! eooks' CommoOorI 64 & 128 

SeIecIions ......•••....••••••..... 9 
COt.1PUTEl·s Gal:ene Dbk StJbsaiption •• 32 
COt.1PUTE!·s Gazaltl Subscfip!ion . 11 

c.M •• VIC·. ax ... • • (;o'U '" _ . .. . (;.1 ....... 'n ... ..,....~· 

Box A Dept. 0-2 
San Anselmo, CA 94960 
[415)457-6153 

We Do Windows ... Quickly! 

C-MORE 
An Operating S)·stt m ror Iht Conlmooore 64. 

• USE YOUR COMMODORE LlK~: A PCI 
• leI e More tcach you all abou t business computing! Control 

mul tiple applicalions in wind0W5. Word I'l'OCe5Sing. 
Sprea~hcet . Database. Sdentific Caleu!ator. D isk Utility and 
Compara ti\~-Buyer progranu are all included! 

• Comprehensive 4.so.page manual provida tUlonal$, s lep-by-stcp 
inslT1.1C1ions. enmples and iIlustralions. ror any IC"Iod user! 

• WRITE Cm1MODQRE BASIC PROGRAMS FORC-MOREII 

1 -800-628-2828 ext. 790 
CEl Visa and Mastercard Accepted 1±1 
or mail $49,95 plus $4.50 shipping & handling 

($6.00 shipping in Canada) 
(Georgia residents add 52.00 ,,"Ies tax) 

1IC.·M"",Products, P.O_ Box 81548 Chamblee, GA 3036<, \\ 
Please allow 4--6 weCQ ror de livery. 

"Commodore" is a tradcmark or Commodore ElcctroniC$, Ltd. 
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CRITICALLY ACCIA
"A superiorproduct" (compute)

"By far the best submarine simulation" (/>

"Anothermasterpiece from MlcroProse"

"Realistic action... outstanding graphics" (

"Complex and absorbing... a thoroughly
enjoyable game" (A+)

"One ofthe best simulations I've ever seen"
(COMPUTER GAMING WDRLD)

'you can almostsmell diesel oil and feel

■■■■

rolling beneath your feet" (antic)

. mm. IP

: "BESTSIMULATOR
(Critics' Choice Award. Family Cor

•■"BESTADVENTURE GAME FOR
COMPUTER" (Charles Roberts Award For <
Achievement, Academy of Adventure Gaming Arts & Designs)

ENGLAND: "BESTSIMULATION"

GERMANY: "SIMULATIONOF THE YEAR" -
(Best Games Of The Year Awards, Happy Comput

'veritable NOW From Your Favorite "Valued Merc ~
etailer" (VMR).

Call us for the VMR nearest you!

; ALL Popular Computers At A Sugc
nlySM.95:

■ Commodore 64/128 • Atari XC/>
- IBM-PC & compatibles
(supports EGA 16-cobr graphics)

• Apple ll+/e/c (enhanced sound fa Me
A,8orC).

And At A Suggested Retail Of Only S39.95

With Unique Machine-Specific Graphics and So
Enhancements For: ,

• Amiga • Atari ST 'Apple IK3S

■



" \ 1 j i ■•

'7-
...

USE IKE BRAINSYOURCOMMODORE
WASN'T BORNWITH.

Right at your fingertips

in CompuServe's

Commodore Forums.

Our Commodore Forums involve

thousands of Commodore users

worldwide. These forums show you

just how easy it is to get the most

from your Commodore computer.

The Commodore Arts and Games

Forum is for all Commodore 8-bit

computers, concentrating on music,

graphics, and games. The Commo

dore Communications Forum has

updates of communications soft

ware. The Commodore Programming

Forum supports programmers and

developers of Commodore 8-bit

computers. And the Amiga" Forum

serves as the national resource

for all business and entertain

ment applications in the Amiga

community.

Easy access to free software,

including free uploads.

You can easily download first-rate,

non-commercial software and utility

programs. Upload your own pro

grams free of connect time charges.

And take advantage of CompuServe's

inexpensive weeknight and weekend

rates, when forums are most active

and standard online charges are

just IOC a minute. You can go online

in most areas with a local phone call.

Plus, you'll receive a $25.00

Introductory Usage Credit when

you purchase your CompuServe

Subscription Kit.

Information you just can't find

anywhere else.

Use the Forum Message Board to i

exchange mail with fellow members.

Join ongoing, real-time discussions in

a Forum ('(inference or communicate

with industry experts. Scan Forum

Data Libraries for non-commercial

software. Enjoy other useful

services too, like electronic editions

of popular computer magazines.

All you need is your Commodore

computer (or almost any other per

sonal computer) and a modem.

To buy your Subscription Kit,

see your nearest computer dealer.

Suggested retail price is $39.95.

To receive our free brochure, or to

order direct, call 800-848-8199 (in

OhioandCanada.call 614-457-0802).

If you're already a CompuServe sub

scriber, type GO CBMNET (Commo

dore Users Network) at any ! prompt

to see what you've been missing.

iniormaT>onSo™,qcs.po Btt.20212

SOOO AMinolooCemieDlviJ. Columbus Ohio43220

goO-848-8199

Anhsfibiw*company

USETHEBwuNSYOURCOMMODORE 
WASN'T BORN WITH. 

Right at your fingertips 
in CompuServe's 
Commodore" Forums. 

Our Commodore Forums involve 
thousands of Commodore users 
worldwide. These forums show you 
just how easy it is to get the most 
from your Commodore computer. 

The Commodore Arts and Games 
Forum is for all Commodore B-bit 
computers, concentrating on music, 
graphics, and games. The Commo
dore Communications Forum has 
updates of communications soft
ware. The Commodore Programming 
Forum support s programmers and 
developers of Commodore 8-bit 
computers. And the Amigaa Forum 
serves as the national resource 
for all business and entertain 
ment applica tions in the Amiga 
community. 

Easy access to rree sortware, 
including rree uploads. 

YOll can easily download first-rate, 
non-commercial software and utility 
programs. Upload your own pro
grams free of connect time charges. 
And take advantage of Compu5erve's 
inexpensive weeknight and weekend 
rates. when forums are most active 
and standard on line charges are 
just 10<: a minute. You can b'O online 
in most areas with a local phone call . 
Plus, you'll receive a $25.00 
Introductory Usage Credit when 
you purchase your CompuServe 
Subscription Kit. 

Data Libraries for non-commercial 
software. Enjoy other lIseful 
services too, like electronic editions 
of popular computer magazines. 

All you need is your Commodore 
computer (or almost any other per
sonal computer) and a modem. 

To buy your Subscription Ki t. 
see your nearest computer dealer. 
Suggested retai l price is $39.95. 
To receive ollr free brochure, or to 
order direcl, call 800-848-8199 (in 
Ohio and Canada , call 614-457-0802). 
If you're al ready a CompuServe sub
scriber, type GO CBMNET (Commo
dore Users Network) at any ! prompt 
to see what you've been missing. Inrormation you just can't Dnd 

anywhere else. 

Use Ihe Forum Message' ~ard 10 - CompuServe® 
exchange mail with fello\'" members. ~oons..-PQBo>mI2 
Join ongoing. real-t ime discussions in SOOOMing1onc-,u 1lMI. CoIo..onDu .. 01-.> 43220 

a Forum Con ference or communica te ~~!1,~.:~~9 
with industry experts. Scan FOrtl1ll ,," H&R ~Company 
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